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PREAMBLE

Biochemistry is the branch of science that explores the chemical processes within and
related to living organisms. It is a laboratory based science programme that brings together
biolozy and chenustry and focuses on processes happening at the cellular and molecular level
Biochemistry s the study of the components and composition of living things and their
assembly and interactions important m sustaining hfe By using chemical knowledge and
techmques, biochenusts artempt to mvesngate and solve bwolozcal problems pertaming to the
understanding of physiological processes. their malfunction leading to diseases and subsequent
disease diagnostics, prevention, therapy and progrostics Bachelor's degree in Biochemustry at
University of Delhi endeavors to train stadenss in this classical art of life sciences to create a
knowledze pool and skilled manpower to take on the challenges that modem biological
sciences poses m understanding the emerging dynamucs of life processes and the mynads of
diseases that threaten mankmd.

Education in the 21st century has undergope 2 paradigm shift. which necessitates
frequent updates in any curmiculum to reflect the dynamic changes in knowledze outcome. more
s0 for biological sciences where advances are rapid and far-reaching The revised Choice-
Based Credat System (CBCS) cumniculum to be introduced i the academic session 2019-2020
conforms to Leaming Outcome Based Cumculum Framework (LOCF) and aims at imparting
concept based learming with amphasis on skill development and research.

For nulin-faceted development of a student. the cumculum inchades courses to zam
specialization in brochemustry while at the same ame obtain sufficient exposure to related and
vaned subjects and skills. The cumculum emphasizes on several “core™ courses (C) that will
tramn students with the basic as well as advanced concepts of the discipline of biochenustry. All
students pursuing the Bachelor's degree with Honours shall study fourteen such core papers
across the sx semesters Students pursumng the programme shall also study four Disciplme-
Specific Elective (DSE) courses in the fifth and sixth semesters, which they will select fom a
Iist of such courses based on their individual preferences. These DSE courses will include
diverse papers in other areas of life sciences (ke Microbiology and Plant Biochemiswy) or
specialized research onented courses (lke Molecular Basis of Infectious Diseases) or advanced
courses of Biochenustry (like Advanced Cell Biolozy and Advanced Methodologes). which
will provide students with wholesome knowledge and requisite skills prepanng them for higher
stadies across the globe. The content of each paper (C and DSE papers) is basad on the premuse
that the fundamental pnnciples and ideas must come across in a clear, easy and concise manner
The course seeks to be diverse and yet will present the essence of biochemistry in a very elegant
and focused mammer that will build competitive edge not only for professional development in
a related area but prepare students for academic purswits like ressarch and teaching

The Skill Enhancement Courses (SEC), offered in the third and fourth semesters,
emphasizes on hands-on-gaining and supplements the discipline courses in an appropriate
mapner to impart students the confidence and required skills in practical aspects of
brochenusery to help them choose a future path in esther mdustnial or academic setting The



SEC courses also include a paper on research methodology that will prepare students
appropriately for a future mn research

The Genenc Elective Courses (GE) offer mnter- and trans-disciplinary students an
opporruzuty to obtamn a flavour of Biochenustry in simple and concise terms. It will also help
them to switch over to this discipline of study in the future. should they choose to do so.
Students opung for these courses learn the basic concepts of Biochemisery right from the first
semester onwards, with one paper m each of the first, second, third and fourth semester. .
Students who join for Honours degree in Biochemisery will opt for Genenic Elective courses

Two vaiue-basad courses (Ability Enhancement Compulsory Courses - AECC) in the

first and second semester will enable students to improve their knowledge and communicaton
skills,



B.Sc. (Hons) Biochemistry

1. Introduction

Biochemistry is the branch of dynamic science that explores the chemical processes
within [ving orzanisms’ systems. The study of Biochenusay aums to understand how all the
molecules that constitute living organisms mteract, to maintain and perpetuate life. It deals with
the complexity of hving organisms, the mucroscopic and macroscopic structures within
orzanisms that have specific functions and thewr systems for extractng and transforming energy
from the environment Biochenustry also explams how organmisms adapt to thewr chanzing
environments and gradually evoive.

The teaching of such a dyvnamic and evolving course is best achieved through Choice-
based Credit System (CBCS) since it offers opportunities to provide solid foundation in the
core discipline, while allowing freedom to students to select discipline specific courses that
augment the leaming in core courses. This freedom is further reiterated through flexibility in
opting courses that enhance specific skills in the discipline as well as selection of courses from
other disciplines / departments that widen the scope for higher education and employabiliry.
The Learning Outcome-based Curriculum Framework (LOCT) butlt into the CBCS offers
focus and purpose to the programume providing a platform for self-evaluation by students and
teachers in addition to global assessment by all staksholders The combmation of LOCF and
CBCS also allows for lateral movement of students between mstrutes of hizher leammyg and
offers a level playing field for them across the nation.

la. Nature and Extent of the B.S¢. (Honours) Programme in Biochemistry

) istry 15 an interdisciplmary science with areas of overlap with Chemistry,
Physics and Mathemarics. It is a laboratory based science that acts as a bridge between Biology
and Chemisory halsoshansbmmdmawnhothem&saplm.ysulaemaxhas
Microbiology, Genetics and . This course is designad so as to enable the sudents to
zaim theorsnical knowledge and - on-expenience in the laboratory. The course content i3
aimed at encouragzing students to cultuvate keen observational skills and to develop the ability
10 analyze and interpret experimental data, making them sumtable for future careers in higher
education and employment m industry and research mstitutes.

1b.  Aims of the Programme

The overall objective of the Bachelors (Honours) Programme in Biochemistry is to
enable students to learn and integrate foundational knowledge in Biology and Chemistry that
is relevant to Biochemistry and thus prepare them for post-graduate education and ‘or carsers
a5 researchers in acadenua or related industnes.

The program aims to:

. Provide students with scholarly expeniences, both theoretical and hands-on. that help
mstl deep interests in leaming the chemistry underlyving the working of biological
systems while developing broad and balanced knowledge and understanding of key
biological concepts, principles and theories. The idea is to equip students with



appropriate tools of amalysis so that they can independently tackle issues and problems
m the feld of biology and chemustry.

. Encourage students to study the structure and function of specific molecules and
pathwavs and their interactions and networking in biologzical systems with partcular
emphasis on regulation of chemical reactions in hiving cells.

. Develop in students an inquisitive learning approach to seek answers regarding the
complex workmes of various physiological systems, cellular muitplication and
differentiation and commmunication within and between cells and organs, and the
chenucal bases of inhentance and disease.

. Empower students to apply the knowledge and skills they have acquired wo the solution
of specific theorstical and applhiad problems in Biochemustry.

. Buald concepts in biochemistry that would enable them to undertake further stadies m
Biochemistry and related areas or in multdisciplmary areas and help develop a range
of gemenc skills that are relevant to wage employment, self-emplovment and
entreprensurship.

le. Program Duration, Design and Structure

Duration of the Program:

The BSc Biochemistry course is a three-year degree prozramme divided into six
semesters Each academic year (July - May) will consist of two semesters Each semester will
be of fifteen weeks duration with one week designated for teaching break to promote co-
cumcular and co-scholastic activities.

Program Design:

The program has been desigmed to offer a vanety of discipline specific and
interdisciplinary courses dissemunated through class-room, laboratory and out-of-classroom
modes of teaching monitored through 2 reperoire of assessment methods The teaching-
leaming process will include theory classes of one hour duration and practical classes of two
howr duration for every cradit offered. The cwrmculum will be deliversd through various
methods includmg classical chalk and talk, power-point presentations, £:say wnting and quiz
contests, audio and video tools, e-leaming and e-content, virrual labs, Seld trips or educational
tours, seminars by external experts, workshops and symposiums and class discussions and
debates. The leaming outcoms will be assessed by direct and indirect methods compnsing
broadly of Internal Assessment or Continuous Evaluaton and End-Semester Exammanion The
class assiznments, oral presentations (seminars), group tasks, class discussions and debates,
essay and report writing. End-semester assessments will include wnitten tests and practical
examinations. Each theory paper will carry 2 maxamum of 100 marks, with 25% marks allotted
for mnternal assessment and 75% for end-semester examination Each practical paper will canry
a maximum of 50 marks including experimentation. viva-voce and practical potebook
assessment
Structure of the Programme:

The programme is stucturad into a variety of courses with different credits, some

mandatory while others elective. Broadly, the programme compnses of Core Courses (CC) and
glective courses. The cors courses are all mandatory courses. The elective courses ars of three



kinds: Discipline-Specific Elective (DSE). Skill Enhancement Course (SEC) and Generic
?Agt(GB.MmmemmchAbﬂnyWCm

To successfully complete the program, a student must study fourteen Core Courses,
Courses and two compulsory Ability Enhancement Courses The Core Courses, Disciplme-
Specific Electives and Genmenc Electives are six-credit courses The Skil Enhancement
Courses are four-cradit courses while the Ability Enhancement Courses are two credit-courses.
A student has to eam a minimum of 148 cradits to get a degree m B Sc (H) Biochemistry.

The six-credit courses will include theory classes of four cradats each and practcalk of
two credits each. The four-credit courses will compnise of two-credit theory classes and two-
cradit practical courses. However, the two-credit courses will inciude only theory classes. One
cradat 15 equivalent to one-hour lecture per week for theory classes and two-hour sessions for
practical classes. Each batch of students for practical sessions will be of fifteen members. If the
number of students exceed ffteen (by at Jeast ten), they will be divided meo two aqual batches.

It 1s mandatory for students to stady two Core Courses 2ach in Semesters Jand IT three
Core Courses each in Semesters Il and IV, and two Core Courses each in Semesters Vand VI
The Core Courses will be of six cradits each (four credit: theory and two cradits pracricals).

Six courses of Disciphine-Specific Electves (DSE) are offerad in the programme, of
which students will opt any two m each of the Semesters V and VI The DSE courses will be
of six credits each (four cradits theory and two credits practicals) A pamticular DSE course will
be offered only if the minimum number of students opting for that course is 10.

Genenc Elective (GE) courses for the programme will be offered by other departments
of the respective college Srudents will elect one GE course each in Semesters L IT IIT and IV,
The GE courses will be of six credits each (four cradits theory and two cradits practcals) The
Department of Biochemistry will offer seven GE courses for students of other departments in
the respecave colleges.

From a list of six Skl Ephancement (SE) courses provided. students will undertake two
Skill Ephancement (SE) courses of four credits each in Semesters III and IV. The SE courses
will be of four cradits each (two cradits theory and two credits practicals). The two compulsory
Ability Enhancement Courses (AEC), AE] (Environmental Sciences) and AE2 (Englsh MIL
commuracation), will be of rwo credits each (theory only). Students will undertake one eachm
Semesters Jand IT.

2. Learning Outcome-based Approach to Curriculum Planning

The learuing outcomes-based curiculum framework (LOCF) for a B.Sc. degree in
Biochemistry is intended to provide a broad framework within which the biochemistry
programme is designed such that it emables smadents to acquire a skill set that helps them
understand and appreciate the field of biochemustry. The structure or desizn of this ramework
shall ensure a high standard of the Honours degree in Biochemistry in the University. It shall
subsequently pave the way for penodic updation and review of the programme all within the
boundaries of the set famework This programme specification. as outlme in individual
courses, is intended as a reference point for prospective students, current students, examiners



and academic and support staff mvolved in delivering the programme and enabling student
development and achievement.

Program learming outcomes are the central orgamizing features of stadent learming They
are developed from the complex mteraction of 2 range of competng and complementary
factors. Since program leamning outcomes can only be achieved and demonstrated through
component courses, course leaming outcomes and their assessment are mtegrally related to
program learming outcomes. The expectad programme learmng outcomss are descrived below
while the course learning outcomes are included along with course contents. The LOCF mn
Biochemustry aims to achieve this important aspect of 2 modem teaching programme.

3. Characteristic Attributes of a Graduate in Biochemistry

A zraduate in the Biochemistry programme is expected to demonstrate the following
atributes:

. Disciplinary knowledge and skills: Capabkofdmm;(x)cw

mmmsmmmmmmmmg
plant sciences, biotechnology. microbiolozy. numition. forensics. bioinformatics and
environmental science. () ability to use modem mstrumentation for chemical and
physical analysis of biological samples.

. Cnitical thinker and problem solver: AbLity 1o employ cnncal dunking and eficient
problem selving skills in the vanious areas of brochemistry and related discaplines.

. Sense of inquiry: Biochemistry being the foundation for understanding all biolozical
processes, a graduate m thus discipline is expected to seek desper knowledze by asking
relevant’appropnate questions relating to issues and problems im the field of
Biochenustry and related areas. It is also envisaged that the course will empower them
with the ablity to plan, execute and report the results of an experunent or investization.

. Research skills: Capable of idennfying a scentific problem, prepaning mobilising
appropriate resources required for the project. and execute the project through to
completion, while observing responsible and ethical scientific conduct. and brosafery
and chemical hyziene regulations and practices.

. Skilled communicator: Abiliry to transmit complex technical mformanon relanng to
brochemustry in a clear and concise manner in both oral and wnitten formats.

. Team player/worker: Capable of working effectively in diverse teams in both
classroom. laboratory and in industory and field-based situations.

. Digitally literate: Capable of using computers for mining scientific information using
modem library search tools from vanious open source plagforms or jowrnals and the
ability to use techmique specific software to conduct expenments and analyze data The
graduates are expectad to be proficient in using computational & visualization tools to
study bio-molecular structures. graphing and stanistical software to analyze stanstical
significance of data and report data in the form of graphs. tables or figures.

. Ethical awareness: The graduates of this programme will be able to avoid unsthical
behaviour such as fabricaton, falsification or misrepresentanon of data or compurang
plagansm They will leam to appreciate envronmental and sustainabilsty 1ssues and
therr societal relevance.



and academic and support staff mvolved in delivenng the programme and enabling student
development and achievement.

Program learming outcomes are the central orzamizing features of student learning They
are developed from the complex mteraction of 2 range of competing and complementary
factors. Since program leaming outcomes can only be achieved and demonstrated through
component courses, course leaming outcomes and thewr assessment are integrally related to
program learming outcomes. The expectad programme learmng outcomes are described below
while the course leaming outcomes are included along with course contents. The LOCF in
Biochemistry aims to achieve this important aspect of a modem teaching programme

3. Characteristic Attributes of a Graduate in Biochemistry

A graduate in the Biochemistry programme 15 expected to demonstrate the following
artributes:

o  Disciplinary knowledge and skills: Capnbhofdmmsmg(x)cm
knowledze and understanding of major concepts, theorstical prnciples and
expenimental findings in Biochemustry and other related fields of study. mcluding
interdisciplinary subfields such as life science in general madicine and clinical biology.
plant sciences, biotechnology, microbiology. numition, forensics. bioinformatics and
environmental science; (i) ability to use modem nstrumentation for chemical and
physical analysis of biological samples.

»  Cniical thinker and problem solver: Ability to employ cnncal tunking and efficient
problem solving skills i the vanious arsas of biochemustry and related disciplines.

. Sense of inquiry: Biochemustry being the foundaton for understanding all biokozical
processes, a graduate m this discipline is expected to seek deeper knowledze by asking
relevant’appropnate questions relaging to issues and problems i the field of
Biochenustry and related areas. It is also envisaged that the course will empower them
with the ability to plan, exacute and report the results of an experunent or investization.

e  Research skills: Capable of idennfying a scentific problem, preparing mobilising
appropriate resources required for the project. and execute the project dwough to
completion, while observing responsible and ethical scientific conduct; and biosafety
and chemical hyzene regulations and practices.

. Skilled communicator: Abdlity to transmit complex technical mformation relanng to
biochemustry in a clear and concise manner in both oral and wnitten formats.

. Team plaver'worker: Capable of working sffectively in diverse teams m both
classroom. laberatory and in industry and field-based situations

. Digitally literate: Capable of using computers for mining scientific information using
modem library search tools fom vanous open source platforms or journals and the
abulaty to use techmique specific software to conduct expenments and analyze data. The
graduates are expectad to be proficient in using computational & visuakzation tools to
study bio-molecular structures. graphing and statistical software to analyze stanstcal
significance of data and report data in the form of graphs. tables or figures.

. Ethical awareness: The graduates of this programme will be able to avoid unethical
behaviour such as fabricanon, falsification or misrepresentanon of data or compurang
plaganism They will leam to appreciate environmental and sustainability tssues and
therr societal relevance.



well-designed posters and slides in talks amed at scientific audiences as well as the genenl
blic.

%/‘.Smdgm'ﬂllmtowthwyinam

POS: Students will gain knowledge of ethical and good laboratory practices, health and

MWMdemMMMn

modem en of scientific i

PO9: Graduates will be able to apply the major theores and research procedures to

contemporary societal 15sues.

P10: The programme will prepare students to plunge mto vanous felds of higher education o

related profession in vanous disciplines, armed with plethora of knowledge. hands-on-

expenence and scientific attitude. at national and global levels.

6. Teaching-learning processes

The foremost effort of teaching is to impart knowledge to sadents, factual as well as
hypothetical. The manner in which this 1s communicatad to the students deternunes the success
of the teachinz process. To be able to see tanzible results, it 15 mmperative that the teaching-
leaming process be bilateral There are three critical components to the teaching leaming
process, namely content wnting, content delivery and enzazing the students to complets the
course. A passive flow of information from the teacher 1o the taught should make way for a
vibrant atmosphers of active from the smudents Teachers participating i the
progamms would have a and well-planned lecture ready for the class that
should compe! the students to concentrate, understand and enjoy the discourse. Students would
be encourazad to think independently and ask pertnent questions cultvating out-of-the-box
thinking The link between theory and practical would be made evident, as working with their
hands reinforces the concepts first introduced in theory classes.

The maditional chalk and talk method of teaching is smple but very effectve. Diagrams
or additional matenal may be shown as skides but with nunimum text-nch content. For concepts
that are difficult to explain, power point presentations or videos would be used Some
laboratory expenments will be open ended Students will be divided into small groups to

teamwork, heaithy competition and to be able to compiete the task in stipulated time
frames. will be taken out of the classroom and into the world of research mstirutions

a well a5 mndustries m the form of simple vasits or intemships or educatonal tours for
maximum benefit It will help them to correlate what they leam in the classroom with the real

world. Additionally. teachers will use MOODLE platform to create lessons and interact with
students to create an open and effective two-way communication channe! Digital mitiatives
such as the Swayam portal Nationa! digital library and open education resources will be used
to greatly facilitate blended leammgz and fiipped class rooms encouragmg students w0 be
responsible for leaming. Group discussions, debates and scientific talks by extemal experts
will be amanged for facile leamming Students will be encouraged to write comprehensive
reviews of papers in a paricular topic, reports, essays and short projects to augment their
lmgm skills. Students will also be motivated to deliver semunars to strengthen thewr oratory

7. Assessment methods

Assessment methods are the strategies, tachniques, tools and mnstruments for collacting
information to determume the extent to whuch students demonstrate desired leaming outcomes.



Student Jsarming outcomes cannot be ascertained by smgle evaluation criteri2. A combination
of direct and indirect assessments would thus be used. Direct methods of assessment will be
used for students to demonstrate thexr Jeaming while indirect methods will be used to observe
students reflect on their leaming Wnitten tests, essays, quiz. presentations and semunars will
be used as direct methods of assessment and indirect methods will mclude surveys,
discussions, debates, participation in scientific meetings and fesavals. Embedded assessments,
in other words “classroom-basad” or “continuous™ assessments will be utilized as both a
grading mstrument as well as data for assessing student leaming outcomes. Some examples of
assessment methods that will be usad are given below:

Method Description Direct o
Indirect
: - Assessment
Attendance Regular participation in class acovities (Theory and |  Indirect
Practicals)

Observations Information can be collected while observing | Indiect
“events” such as classes, group work, and study

38553005,
Performance Stadents can be evaluated on parncipation im|  Darect
pms.mym.ptqectsmmags

Portfolio mﬂsmmmmem Direct
which 15 assessed by faculty using a commeon sconng
guide. Portfolios may contain assignments, reports,
class tests, exams case studies presentations,
practical file record etc.

Viva Voce of hmmwmmmw Indurect
External Review (the depth of theorstical knowledge clanity,

vismization and hands on practical skills ofme
student Instills self-confidence to face interviews i
their future careers.

Intermally These are shorter tests held penodically through the Direct
developed class | semester to assess how well the students have grasped

tests the concepts and skills. Also encourages regular
arendance.

CowseExam | A comprehensive Wniften exam Zivennear the end of | Darect
every ] semesters to determine a student’s acquisition
and application of a parncular type of knowledge or
skill. as well as the abiity to integrate knowledze.




Structure of B.Sc. (Honours) Biochemistry under CBCS

Core Course
BCHC-I:  Molecules of Life
BCHC-2:  Cell Biology
BCHC-3:  Proteins
BCHC4: Enzymes
BCHC-5:  Metabolism of Carbohydrates and Lipids
BCHC-6: annhgymdhugncs
BCHC-7:  Hormone: Biochemistry and Function
BCHC-8:  Human Physiology
BCHC-9:  Gene Orznization Replication and Repair
BCHC-10: Metabolism of Amino Acids and Nucleotides
BCHC-I1.  Concepts n Genetics
BCHC-12: Gene ion and Regulation
BCHC-13:  Genetic Enginsering and Biotechnology
BCHC-14 Immunolozy

Discipline Specific Elective (4ny four)

BCHDSE-1: Numtional Biochemistry
BCHDSE-2: Advanced Cell Biology

BCHDSE-3: Microbiology
BCHDSE4: Molecular Basis of Infectious Diseases

BCHDSE-5: Plant Biochemustry
BCHDSES: Advanced Methodologes

Generic Elective (Any four)

BCHGE-I: Biomolecules

BCHGE-2 Techniques in Biochemistry
BCHGE-3: Proteins and Enzymes

BCHGE-4: Biochemical Correlation of Diseases
BCHGE-S: Intermedury Metabolism
BCHGE-6. Bochenucal Applications in Forensics
BCHGE-7: Recombinant DNA Technology

Ability Enhancement Compulsory Course
AECC-l:  Enghsh/MIL communication
AECC-2:  Environmental science

Skill Enhancement Elective Course (Any o)

BCH SEC-1: Biochemical Techniques
BCH SEC-): Biostatistics

BCH SEC-3: Research Methodology
BCH SEC4: Bioimnformatics

BCH SEC-5: Microbial Techniques



SEMESTER-WISE COURSE STRUCTURE of B.Sc. (Honours) Biochemistry

SEMESTERI SEMESTERII
C1 | Melscules of Lifs C3 | Prowims
1 | Celi Biology 4 Earymes
[AECC] ingl:.hﬁ Communication or EVS | ALCC) E;gl:;h&lﬂf&:nn:ukanucx EVS |
GE-1 | Genenc Elective (Amy one) GE-Il | Generic Elective (Any one)
T Biomolecules (GE-1) T Protess and Earymes (GE-J)
I Techmiques in Bicchemistry (GE- I Techniques in Biochemsisery (GE-
b)) 24)
[T Biochemical Correlatics of
Dueasss (GE4)
SEMESTER I SEMESTER IV
C5 | Membolism of Casbobydrates and cs Humaz Payuclegy
Lipids
C§ | Mambrans Biclogy and Bicesergenc: co Gene Orzanizaticn. Replicatien 204
Repax
C7 | Hommoss Diochemusty and Fusction | C10 | Membobism of Amime Acids 234
Nuclecades
[SEC-I | Siall Enbancement Comse {Any onx) SEC.II | Skill Exbancement Cowrse (Any one)
T Biochesmical Techmques (SEC-1) | T Bicimformmatics (SEC2)
T Biostamstics (SEC-2) [T Microbial Techmiques (SEC-3)
TI Ressarch Mothodology (SEC-3) | [T Research Methodology (SEC-3A) |
GL-III | Genanc Elective (Amy one) GE-IV | Generic Electve (Any one)
T Dtermediary Metbolim (GE-3) T Bicchemuical Correlaton of
Diseasss (GE-A)
[T Proteins and Exzvmes (GE-JA) [T Reccmsbizant DNA Technclogy
(GE-7)
01 Bicchazucal Applications ia I Biochemical Applications in
Forsasics (GE-6) Foremsics (GE-6A)
SEMESTER V SEMESTER VI
Cll | Concepts iz Genetics Cl3 | Geostic Exgizeering and
Bictschzelep
Cl12 | Gene Expresucn and Reguiaton Cl4 | Immmnclogy
DSE-1 | Disciplne Specific Elective (Any fwo) | DSE-Il | Disciphine Specific Elective (Amy fwo)
I Numiticmal Biochemustry (DSE-1) | T Molecular Bass of Infections
Diseases (DSE-4)
[T Advanced Cell Baology (DSE-2) | (T Plant Biochesusey (DSE-3)
T Microbsology (DSE-3) [T Advanced Meodolomes (DSE-
6)

C: Care Courses (14); GE: Genaric Elective (04): AECC: Ability Exhancemene Compulsory Coure (01)
SEC: Skill Enhancement Courses (02). DSE: Discaphine Specific Elective (04) Number: within
bracket indicate the total sumber of course: offered im each category.

Courses containing “A” m their conrse code are repeated m different semesters.



SCHEME FOR CHOICE BASED CREDIT SYSTEMIN

B.S¢c. HONOURS BIOCHEMISTRY

SEMESTER COURSES OFFERED _COURSE NAME | CREDITS
I Abulity Enhancement Compulsory | Eagiish ML 3
Course | communicaton /
Environmental
3 Science
Core course | Theory (C1) Moleculss of Life -
Core course 1 Practical Molecules of Life 2
Core course 2 Theory (C) Cell Biology B
Core course J Practical Cellﬁiobg p]
Generic Elective | Theory (GE-1) | Blomolecies 3
Genenc Elective | Practical Biomolacules 2
Generic Elective J 1heory (GE-2) | 1echniques in 3
Biochemistry
Genenic Elective 2 Practical Technique in )
g = /M Biochemis
11 Abtlity Enhancement Compulsory | Enghish ML -
Course ) COMMUNICITON /
Environmental
- Scence
Core course 3 Theory (C3) Proteins 3
| Core course 3 Practical Protemns ]
Core course 4 Theory (C4) Enzymes ]
Core courss 4 Practical | Enzymes 2
Genenc Elective 3 Theory (GE-3) | Proteins and B
e ) Enzymes
Genenc Elactive 3 Practical Proteins and 2
Enzymes
Genenc Elective 4 1heory (GE-) | Biochemucal 3
Cormrelation of
Diseases
Genenc Elective 4 Practical ‘Biochemical 3
Correlanon of
Diseases
i Core course 5 Theory (L3) Metabolism of 3
Carbohydrates and
Lipids
Core course > Prachical etabolism of p]
Carbohydrates and
" Lipids __
Core course § Theory (C6) Membrane Biology 4
~ 4 and Bioenergetics
Core course 6 Practical Membrane Biology p)




Core course 7 Theory (C7) Hormore: 3
Biochenusery and
) Function
Core course 7 Practcal Hormone: )
Brochenusoy and
Function
Skill Enhancement Course -1 Brochenucal 3
| Theory (SEC-1) Techniques
Skill Enhancement Course -1 Brochepucal 2
| Practical Techniques
[ Skill Enhancement Course -2 Bostansacs 2
Theory (SEC-2) _
Skill Enhancement Course -2 Biostansacs p)
Practcal M
Skill Enhancement Course -3 Research 2
Theory (SEC-3) Methodolozy -
Skill Ephancement Course -3 Research 2
‘ Methodolo
e = Ty (%) | B 3
Metabolism
[ Generic Elective - 5 Practical Intermediary p
NI W T
Genenc Elective - 6 Theory (GE-6) | Brochenucal )
oalientar: &
5 e L Forensics 4
Genenc Elective - 6 Practical Biochemical 2
Applications m
e o Forensics
Y Core courss § Theory (C3) Human P Physiolozy 3
Core course § Practical Humnmmwlop ]
Core course © Theory (C9) Gene orzanzanon, -
1 replication and repair
Core course ¢ Practical Gene orzanizanon, 2
- replication and repair
Core course 10 Theory (C10) Metabolism of B
Amino Acds and
e . Nucleondes
Core course 10 Pracncal Metabolism of ]
Amino Acids and
Nucleotides
Skill Ephancement Course - 4 Bomnformatics ]
| Theory (SEC-4) k
Skill Ephancement Course - 4 Brownformarncs )
| Practical _
[ Skill Enhancement Course - 5 Microbial Techmiques 2
| Theory (SEC-5) _
Skill Enhancement Course - 5 Microbial Techmques 2

Practcal




Genenic Elective - 7 Theory (GE-7) | Recombinant DNA 3
L e Technology _
Genenc Elective - 7 Practical Recombinant DNA 2
i Technology
Vv Core course 11 Theory (C11) Concepts in Genetics 4
[ Core course 11 Practical Concepts in Genstics | 2
course ) Gene expression and I
Core course 12 Practical ammaﬁd )
RPN
Disaipline Speaific Elective-1 Numntional -
| Theory (DSE-1) Biochenusay
Dsscphne Speaific Elective-1 Numntional 2
| Practical Biochemusay
Discipline Specific Elective-2 Advanced Cell 3
Theory (DSE-2) Buolozy
saph ‘ ve-2 | Advanced Cell p
| Practical s - Biology
sapline Speafic Elective - 3 Mxrobiolozy -
Theory (DSE-3)
Discipline Specific Elective - 3 Mxrobiolozy 2
VI | Core course 13 Theory (C13) Genetic Engineenng 3
a0d Biotechnology
Core course 13 Practical Genetic Engineenng 2
it - . and Biotechrology
Core course 14 Theory (C14) Immunolozy <
[ Core course 13 Practxal Immunology 2
Duscipline Specific Elective-4 Molecular basss of 4
4 infectious diseases
Dusciphine Specific Elective-4 Molecular basis of 2
Discipline Specific Elective-3 Pant Biochemustry 3
| Theory (DSE-5) S
Disaipline Specific Elective-3 Plant Biochenustry 2
Pactal
Dusciphine Specific Elective - 6 Advanced 4
| Theary (DSE) Methodolozies
Duscipline Specific Elective-6 | Advanced 2
Pracncal Methodolozies
Total : 148 credits

Note: | Credit &5 equivalent to ] hour of teaching per week for theory courses and 2 hour of
teaching for practical courses.
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Preamble

The objective of any programme at Higher Education Institute is to prepare ther srudents for
the socsety at large. The University of Delhi envisions all its programmes in the best interest of
their students and in this endeavour it offers a new vision to all its Under-Graduate courses. It
imbibes a Learming Ourcome-basad Cumculum Framework (LOCF) for all its Under Graduate
programmes

The LOCF approach is envisionad to provide a focused owrcoms-based syllabus at the
undergraduate level with an agenda to strucrure the teaching-leaming expenences in 2 more
stadent-centric manner. The LOCF approach has been adopted to strengthen stadents’
expanences as they engage themselves in the programme of ther choice. The Under-Graduate
Programmes will prepare the students for both, acadenna and emplovabiliry

Each programme vividly elaborates its matwre and promuses the outcomes that are to be
accomplished by studying the courses. The programmes also state the atmributes that it offers
to mncuicate at the graduation level The graduate attmibutes encompass values related to well-
being, emotional stability, critical thinking. social justice and also skills for employability. In
short, each programme prepares students for sustainability and life-long leaming

The new cumiculum of B. S¢. (Hons) Biomedical Science offers a comprehensive skill and the
knowledge base for the students keeping in mind the emplovability of the smdents. The
proposed syllabus has taken advantage of the cradit system to gradually make the wansition
from simple to complex concepts relevant to the interdisciplinary nature of undergraduate
program in Biomedical Science

The University of Delhi hopes the LOCF approach of the B. S¢. (Hons) Biomedical Science

programme will help stadents m makmg an mformed decision regardmg the zoals that they
wish to pursue in further education and life. at lage



1. Introduction to B.Sc. (Hons) Biomedical Science Programme

The B Sc. (Hons) Biomedical Science was started as an interdisciplinary course at University
of Delhi in 199¢. The course has been very successful in terms of the carser options taken up

by the students after graduation over the years.

Over the years the course has been structured to reinforce the basic exposure that srudents get
in the higher secondary school and to gradualy build on this knowledze-base The Core courses
of the first two semesters are introductory courses mn orgamic chemistry relevant to biology,
bioiogy of the cell. the basic bullding units of an orgamism. human physiology a glmpse at the
orchestrated functioning of organ systems and the basic principles of genetics as seen n nature.
In the second year the students would build on what is introduced in the [ & II semesters; for
instance, bulding on basic bioorganx chemustry the smudents will leam more about protems,
the work-horses of the cell running the biochemucal factory. At the end of the second year. 2

student will have basic knowledge of cell biology, genetics, bioorganic chemistry, human
physiology. biochemustry, medicmal chemistry, basic molecular and impyunobiology. Along
mmmmmmmmmmmmgmm
analysis, tools used in forensic science and modem biokogy under the Skill enhancement
courses (SEC). The concepts in pharmacology, toxicology, pathology and biophiysics are vital
to Biomedical Science and these are mtroduced in the final year of the course. In the thard vear,
the courses include more compiex concepts of mechanisms of achieving regulated fimctioning
thmeﬁﬁWﬂmMm
genome orzanization, medical biotechnology and biochemistry and some of the recemt
excitement in biology and the application of beomformatics in Biomedical Science as part of
Discipline specific elective (DSE) courses along with project work. One or two papers in the
final year therefore have a longer list of leaming material to be drawn fom different sources;
however, the actual length of the matenal for reading teaching 15 munimal This also meroduces
the stadents to resources for self-smdy.

The Genenc slective (GE) courses are desigmed to mve the essental exposurs to the
interdiscaplinary nature of Bromedical Science. Fornmh.bwlognlchemm bioethics
and brosafety, biostatistics, immunology. biotechnology, pharmacology and toxicology are
combined into one paper. Wmmwmcmmphm
in the context of diseases, tools and mode! organism in biomedical research are part of GE
courses.

2. Learning Outcome-Based Approach to Curriculum Planning
1.1 Nature and Extent of the B.S¢. (Hons) Biomedical Science Programme

Leaming outcomes-based cumniculum framework for a B.Sc. degree in Biomedical Science is
intended to provide a broad framework that responds to the needs of students and to the
evolving nature of biology 2s 2 subject The focus on outcomes creates a clear expectation of
what needs to be accomplished by the end of the course. The present framework is intended to
aliow concept-based leamning along with flexibility and imnovation that emable wamsition
towards application of the learnt concepts. The programme design and syllabi is abreast with
the latest research and developments happening around the world This helps the students to
;i?dagnpoutbesnhyea' of his/ her choice and make dedicated efforts towards specific field
mnterest.



Biomedical Science focuses on how cells, organs and systems function in the buman body:
parameters governing them and annbutes of gens and gepetics It is an exciting and dynamic
area that 15 highly relevant to the undersanding and treatment of human diseases and
diagnostics. This course provides students with an mtellecnaally sumulating education in
modem molecular, cellular and systems biology along with Human Genenics, Medical
Mwyﬂapwndmmmmrmobgy Human Pathology,
Computational Biology and Drug Desizn, and Genome Orzamzation and Function distributed
over the three years of the course The course structure essentially has vaned components that

play important role in an integrated understanding of biomedical science that allows students
1o subsequently shape their future studies towards the topics that interest them the most.
Laboratory work forms an integral part of all the course offered in the programme

1.2 Aim: of the B.Sc. (Hons) Biomedical Science Programne

The overall aimy(s) of the Bachelor's degree in Biomedical Science are:

(1) Tohelp develop an inherent interest in the field of Biomedical Science The course aims
to enhance understanding of key concepts, theones and pninciples that will help them to
find answers to challenges being faced today in Biomedical Science The course will help
the stadents develop a broad base understandmz of vanous felds that the bachelor's
dlguopaswhm.sommwmnhnpwﬁddofmhmmm

) Tohlpsmdmsmdmhprhﬂngndapplxm;kmsmqplythemugem
g2amed n finding practical solutions to present day chalienges.

(i) Toinculcate true scientific temperament in students, such that they apply their knowledge
in interdisciplinary fields like Biomformatics, Biophysics, and Data Science.

3. Graduate Attributes in Subject

Disciplinary knowled

The course 15 an amalzamation of vanous fizlds of modem life science and provides basic
knowledge of functoning of human body. The course also provides msights into mechanisms
for normalizing altered functions of the body such as under pathological conditions by use of
therapeutic xenobiotics or drugs. In addinon, it also inculcates fundamentals of physics and
chemustry necessary for development of a deeper understanding of molecular mystery of life.

Communication Skills
The course structure provides a systematic way of communicanng scientific phenomena both

oral and wntten, thereby faciliating expression skills The precision in communicaton is
instillad through seminars, presentations, viva and discussions.

Critical Thinking
The course cumcuium indoctrinates the ability to cnnically evakuate the body of knowledge,

formulate arguments, asses the present evidence. understand the mnphcit assumptions and then
crystallize a concept or form an opinion.



Problem Solving

The curniculum would help students to get exposed to scientific skills, such as development of
hypothesis and nterpreting data. Helping students to acquire these skilks would facilitate them
10 solve complex problems and generate innovative ideas.

The muitidisciplinary design of the course enables leamners to develop ratonal thinking with
reference to the taught phenomena, life-process, etc. from vanous points of view. The
interactive mode of teaching and hands-on sessions further refines their analyncal skalls.

Research-Related Skalls

The course curnculum exposes students to basic disciplines as well as applied fields which
zives 2 wholesome academic exposure. The mchusion of short-term research projects in the
cumculum ensures students develop the capability to inquire, amalyze, ask questions and
identify cause and effect relationship, outline problem build hypothesis, collect data, infer,
interpret and formulate an opimion This sharpens their research skills and helps develop

Cooperation’ Team Work

The course structure and its expenmental cumculum ensure coordmated efforts amongst the
students as a group. The co-action and synergism within the students for commeon goals builds
2 team sparit which nurrures tolerance and understanding.

After studying the course, students will be clear that most of the discoveries m the field are
using well-strucrured protocols. Students would become meore mquisitve, ready to do
expenmentation. collect evidences and draw inferences on a routine basis

Reflective Thinki

Cumculum would promote emotionality supportive environment for students. Moreover, it
would provide an envronment that prompts students to explore what they think is important.
Students will be able w0 develop swatezies to apply new knowledge for complex situations.
Abm:ﬂs;m;wmmmcmmmhm“mmmu

Information’ Digital Literacy

In addition to "Face-to-face” education, E-learning skills would help students understand
concepts in 2 better way. These skills would help them with their own presentations and
make them connected with society. Considering the fact that ICT skills are now widespread m
all fields, college graduates with these skills would be in great demand by employers m many
3eCtors.



Self-Directed Learning
Students would be inmnsically motivated towards self-leaming This would help
how to be self-

them cultivate their networks to leam effectively and would know to
reliant. Students would readily embrace responsibility for doing zood work and ready for
growth mindset. Moreover, they would not be easily thwarted when their gomg gets tough.

Moral and Ethical Awareness' Reasoning

The cumiculum inculcates different aspects of moral and ethical values in students such as
ethics m laboratonies and animal- handing and plagianism related 1ssues. Such training makes
them responsible cinzens and good human bemes.

Lifelongz Learning

The course cumiculum teaches the students to keep themselves abreast with the curment
developments mn differsnt disciplines m order to have a comprzshensive scaentific knowledze
which provides a base for all the future endeavours. The students thus develop a self-directed
lifelong leaming in conjunction with the contextual environment to remain relevant and
Progressive.

4. Qualification Descriptors for Graduates

Through the academic standards and gemenc outcomes for the award of B.Sc. (Hons)

Biomedical Science, the student should be able to demonstrate:

1) an integrated grasp of the core and discipline specific subjects coverad in Biomedical
Science through stonies of discovery and rigowr of expenential leaming;

i) how toaccess, create and analyze knowledge and data, stitch diverse concepts and apply
in the management of human diseases, public health and related areas.

1) appreciaton for mterdisciplinary skills as the key theme in thinking. comprehending and
solving the local and global issues in the area of biomedical research and development.

Iv) extensive boratory, analyucal and problem-solving skills zamed through elaborate and

v) anaptitude for ressarch. academia and industry,

vi) how to do literature search, retneve information on current research available online or
in prnt, use and include open source tools for leaming and in short-term projects relating
to essential and advanced areas in Biomedical Science;

vi) expenmental skills and their application required for identifying problems and issues
relating to the disciplinary area and field of study.

va) communication skills though making presentations (oral or wnften). winang reports and
expressing their science ideas through a technical note‘desizn or via an an form.

ix) confidence and a cunosity driven quest to work in large teams at matiomal and
mrernanonal platforms and‘or exacute a research project'task mndependently and

x) the ability to extapolate’draw inferences and direct the acquired knowledge and
transferable skills to real-lifs ressarch questons as well in areas such as industry,
management, scientific communication etc.



5. Programme Learning Outcomes

The expected leaming outcomes that an undergraduate smdent of B Sc. (Hons) Biomedical
Science should be able to demonstrate for the award of the qualificanon may include the

followinz

1) Demonstrate fandamental knowledge and understanding of the principles and processes
underlying vanous inter-disciplinary subjects related to Biomedical Science eg
physiology. cell biology, biochemustry, biotechnology, computational biology, genetics,
molecular biology, medicinal chemistry, toxicology, pharmacology, microbwology, etc

i) Amkmmbbbmhpmmmmr@dm
different aspects of life sciences. Also analyze and interpret the results of the experiments

performed.

i) Abiliry to reason scientifically and analytically.

iv) Undertake hands-on lab work and practical activities which develop problem solving
abilities, raquured for careers in research

6. Teaching-Learning Process

The programme of study in Biomedacal Science 15 desizned to encourage the acquisition of
desciplinary’ subject (core, interdisciplinary) knowledge, understanding expenmental research,
academic and professiomal skills required for bfe sciemces, biomedical science and
botechnology-based professions both in mdustry and academic jobs. Leaming experiences
both practical based and classroom teaching should be desizned and implemented to foster
active’ participative leammg. Development of practical skills will constitute an important
aspect of the teaching-leamning process. A vanety of approaches to teachmng-learning process,
inchuding lectures by faculty. eminent scientists, student seminars, tutorials, workshops, peer
teaching and Jsamung. practicum and project-based leaming, field-based leaming, substantial
laboratory-based practical component and expeniments, open-ended project work, zames,
quizzes, technology-enabled leaming intemship in industry and research establishments etc.
will nead to be adopted to achieve this. Problem-solving skills and higher-order skills of

reasoning and analysis will be encourazed through teaching straseges.
7. Assessment Methods

Different assessment methods that are appropniate to Biomedical Science course will be usad
to 2sses5 progress towards the cowse’ progamme leaming outcomes. Progress towards
achuevement of Jearming outcomes will be assessed using the

Semester end exammations as conducted by the Universaty. mbln-bmdasnmm
closed-book and open-book tests; observation of practical skills; laboratory records. project
reports; case-study reports; oral presentations, including seminar presentation; viva-voce
interviews, computerized adaptive testng. peer and self-assessment etc and any other
pedagozic approaches.



8. Structure of B.Sc. (Hons) Biomedical Science

8.1. Credit Distribution

The B.Sc (Hons) in Biomedical Science programme is a three-year course dvided mto six-
semesters A student 1s required to complete 148 craduts for the completion of course and the
award of degree

Course Credit Schems

Skill-Fobhancement ¥ ! Genenic Elective

Core Course (CC) 1prcive CounesEC)| TS @SE) | oo Course
($Crodic/Paper) | (4 Crodies/ Paper) Cousse (§ Credits/ Paper) | T8
Femester (6 Credits' Paper) > credit/
t0. of| Crodits | Total [No. of [oredits| Total PNo. offcredits | Total PNo. of|Crodits :;:5""“'
%MMMMMMMMLM‘
P 31| Ble6]=-=1-1®€1-1<-<111"is]| =
o |2 1s=|2] o] -1-101[-1-11[+#]s6] 2
m |3 |s|B|1|22] ¢]0]-1-11]#.2[61] n
v |3 6| Bl 122 ¢10]-1-111+]¢6]| »
vV |2 | [BlO]| -] -l2 0[O0 -1]-1M
VI |2 e[ R]o0]|-1|- ]2 ls=[]o]-1-1] =
Towl | 15 |56-8 | 8 | 2 | +4 3 (18] 4| 4 [168] 24 | 148

*Smudsats will have two papars of 4 credits sach of Abdty Enbancemant Compralsory Courss (AECC- Englich
ML axd EVS) one m each smester.

For Theery (L) 1Cred2t = lhour lecture and there will be 4 lectures’ week. For Practical (P): 1 Credit=2
bours and there will be 4 bour-sesuion’ week.



.2 Semester-wise Distribution of Courses

SEMESTER ] L SEMESTERII

C1 Bicorganyc Chemustry 3 Principles of Genstics
C2 Csll and Radiation Biclogy 4 Humaa Phyuclogy and Anatomy I
AFPCC] EnglishMIL Communication or EVS CC2 EVS or Eaglish MIL Communication
GEl  Genanc Elective El  Generic Electite

& SEMESTER Il g SEMESTER IV
cs Bicchamisey Imzmnchiclosy
Cé Humas Physiolegy aad Asatemy I $ Molecular Baology
€7 Madical Micrebiology 0 Msdicinal Chemistry
SEC] Skill-Enhancement Flective Course KEC? Skill-Enhancement Elective Coume
GE}  Gesanc Elective IGE4  Generic Elsctve

2 SEMESTERV Z SEMESTER V1
Cll  Biopaysics 13  Humas Pachology
Cl1l] Pharmacology 14  Toxicology
DSEl Duaphn Spcxﬁc Elective Discipline Specific Elective
DSE2 Ipans Elective Discapline Specific Elective
C: Cors Comns: : Alby qunyCo-l. SEC - Skill Ezhancemant Elactts Comwes.

DSE- Disciplins SpeciSic Elactns: (£~ Genanc Elecene
SEC 1-2: Skall-Enhancement Elective Courses (any one per semester in semesters 3-4)
1. Methods in Epidemioiogical Data Analysis (EDA)

2. Medical Laboratory Diagnostics (MLD)

3. Techmaques for Forensk Science

4 Tools in Modern Biology

DSE 1-4: Discipline Specific Elective (any two per semester in semesters 5-6)
1 CmmmalelogymdDngugn

2 Genome Orzanizaton and Function

3. Human Genencs

4 Medical Bi '

5. Medical Biotechnology

§.  Project Work (can be chosen only in semester §)

GE 1-4: Generic Electives (any one per semester in semesters 1-4)
Basics of Immunology
Biological Chemistry
Biosafety and Bioethics
Biostatistics
Bndgmg Information Technolozy and Biotechnology
Concepts in Biotechnology
Concepts in Medicinal Chemistry and Drug
Intellectual Property Rights (IPR) for Biologists

jcal Basis of Diseases
Pharmacology and Toxicology
Tools and Mode! Orzanisms in Biomedical Research

— o



9. Courses for Programme

Core Courses (CC) (Theory = Practical)

Semester |

Bioorgamic Chemustry

Cell and Radiation Biology
Semester II
Principles of Genetics

Human Phy=iology and Anatomy [
Semester [I1

Biochemstry

Human Phy=iology and Anatomy 1T
Medical Microbiology

Semester IV
lnumobiolpw
Molecular Biology
Semester V
Biophysics
Pharmacology

Semester V1
Toxacology
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Preamble
The objective of anyprogramme at Higher Education Institute is 1o prepare their students for the
socicty & large. The University of Delhi envisions all its programmes in the best intorest of their
students and in this endeavour, it offers a new vision to all its Under-Graduate courses. It
imbibes a Learming Outcome-based Curmiculum Framework (LOCF) for all its Under Graduate
programmes.

The LOCF approach is emvisionod to provide a focused, outcome-based syllabus at the
undergraduate level with an agenda to structum the waching-kbaming axperiences in a more
student-centric manner. The LOCF approach has been adoped to stmngthen students’
experiences as they engage themselves in the programme of their choice. The Under-Graduate
Programmes will prepare the students for both, academia and employability.

Each programme vividly claborstes its nature and promises the outcomes that are to be
accomplished by studying the courses. The programmes also stae the attributes that it offers to
inculcat at the graduation level. The graduste attributes encompass values relaed to well-being,
emotional stability, critical thinking, social justice and also skills for cmployability. In short,
cach programme prepares students for sustainability and life-long leaming.

The new curriculum of BSc (Homs) Chemistry offer courses in the weas of incrganic, organic,
physical, materials and analytical. All the courses are having defined objectives and Learning
Ouicomes, which will help prospective students in choosing the clective courses to broaden their
skills in the field of chemistry and interdisciplinary amas. The courses will train students with
sound theoretical and experimental knowle dge that suits the need of academics and industry. The
courses also offers ample skills to pursue rescarch as carcer in the filed of chemistry and allied
weas. As usual, B.Sc. (Hons.) Chemistry programme offored by one of the largest and oldest
Departments in the country will continue to produce best minds to meet the demands of socicty.

The University of Delhi hopes the LOCF approach of the programme BSc¢ (Hons) Chomistry will
help students in making an informed decision reganding the goals that they wish to punue in
further education and life, at large.



L. Introduction to B.Sc. (Homs.) Chemistry

The Choice Based Credit System (CBCS) provides an opportunity to a studest to choose counses from the
syllabus comprising Core, Elective and Skill based counses. |t offers a flexibelity of programme structus:
whik emsuring that the stdest gets a strong foundation in the subject and gans in-depeh knowledge. The
keaming cutcome based cumicalum framework (LOCF) will provide studests with 2 clear purpose
focus their learming efforts and ensble them to make a well judged choice ®garding the course they wish
to study. This will suit the pesent day needs of shadents in temms of securing their paths towands ipher
studies or employment

Programne Duration and Design

The B.Sc. (Hons.) Chemistry coune s 2 six semester course spread over thme academmic years. The
waching - lesming process involves theory and practical classes and will be student centemd. Apart from
the conventional chalk and talk method, power point psentations, mudio - video tools, class discusssons,
simulations and virtual labs (whemever possible ) will be ued. Studenes will be encoursged to cary out
short term projects and participae in industrial and institutiomal visits, semimars and workshops.
Assessment will be based on continuows evaluation (class s, prsestation, group discussion, quiz,
acagnmest eic) and end of semester examination. Each theory paper will be of 100 marks out of whick
25% marks s= for intermal seessment while 2 practical paper will be of 50 marks comprisag S0%
inemal asesment.

1 Learning Outcome-based Curriculum Framework in BSc (Hons.) Chemistry

The Leaming Outcomes-based Curnculum Framework (LOCF) for the B Sc. (Hons. ) degree in Chemastry
provides a broad stractural framework that can accommodar the comest curnicalar needs as well as gives
sufficient fexibility to include changes in content that sssume importance as the fronters of sciesce
grow. The mberent fexibility in framework allows design of coure busket in tune with individual
prefereaces. The basic uniformuty @ core counse desags easures smooth moverent across unhemsites @
the country.

2.1 Nature and Extent of B.Sc. (Hons.) Chemistry
The B.Sc. (Hons ) Chemistry programme covers 2 wide raage of basic and apphied counes as well

coune's of mtendsciplmary natus .

2.2 Aims of the Bachelors Degree Programme in B.Sc. (Hoas.) Chemistry
The core coures offerad in the programme zim to build a strong conceptsal chemical knowledge bae
the studest the coneres of electives and skill enhancement counses help them explom ther fitness and
suitability to pursue stadies in these oo as.

3. Graduate Attributes inB.Sc. (Hons.) Chemistry

Though a stadent purising an eadergraduste degree in a scence duapline is inhemntly cunosity drives
and has the ability to observe and inte grae rationally, here are the additional atnbutes tha distinguish a
stude nt graduaging with an honours degme in chemastry:



(1) Discplinary Knowledge:
The student has aoguinad in-depéh knowledge of the various concepts and theoretcal panciples and is
gware of their masifestations. As enderstunding of the e ntrality of chemastry is usually evident from
tamiliaity with isterfacid disciplines A graduse = chemissry & expected to be thoroughly
demonstrate meticuloasness in operation. Sha'he is swam of the importance of working with safety
and consciousness in ksboratory and actve ly weeks information about he alth and e nvironmestal safety
of chemicals that are wed in the laboratones and follows protocols for their safe disposal

M  Commemcation skills
Eftective commusication & 2 much desirable attribute across counses. However, a chemistry honours
student is expeced to ssmilate echacal miormation sbout chemistry from various sowces wnd
comvey it to inteaded audience, both arally and in wniting in an ink lEgible manner.

@)  Critical thinking
Critical thinking a5 an atribute enables 2 stadent to malyz a problem, seews it, ®coastruct it and
solve it.

(v)  Probem solving:
An meegral pant of chemistry cumricubum is probem solving. The stadent will be equipped 1o solve
problems of numencal, synthetic and analytical nature that are best spproached with cntical thinking.

(v)  Amalytical masoning:
The stadent will he able to draw logical conclusions based om 2 growp of observations, facts and rules.

(v)  Research related skills:
The student is inquisitive abowt processes and phescmena happening during expeninents ™
laboratories and seeks answers through the research path.

(vii) Cooperation/Temm work:
Teams may compriee of peers = classroom, kboratory or any other am of membens from divene
fields. The studnt is capable of contributing meaningtully to temm ethos and goals.

(viii) Scientific ®asoamg:
Students leamn to mvestigate, expeniment, relate information and draw logical conchesions based on
scentific masoning,

(ix)  Reflective thinking

Reflective thinking focwses on the process of muking judgrents sbout what has happened. The
stude nts leam to review theirexperence und make a plan for future actions in 2 similar sitmtion with
8 view 10 improve.

(x)  Information/digital literacy:



Imcreasing use of instruments having interface with computers and @se of compuiens in laboratory
work creates this agnbute. A student with degree in chemisery is able toemploy knowledge and skill
in computers ™ a vimety of sitsations- data analysis, computing as we ll & information retneval and
libeary ue.

(xi)  Selt-directed leaming:
Stadentsare encouraged to explore the many sources of information avalsble to them Vanows
activiies require the stadents to find relevant information and educate themmeives.

(x5)  Multicultunsl competence:
The studest recogaues that all persons sz umique in their ows way and appreciates the difterences
cukural background, refigious beliets, and socio-e conomic states.

(xdii)  Morad and ethical swamsesdmasoning
The student s swae of wha comstitubs unethical behaviour- plagiansm, fabricaion and
misepe eatation or manipulstion of diga.

(xiv) Leadership madinesy qualities:
Leadenhip s exsential @ making teamw ork into a reality. W orkimg in & ams promotes both teamw ork
and keadership qualities iz the saadent

{(xv) Litelong learning:
Having a strong concepesal framework in the subject along with the skills of eamwork, analytical
reasoning, problem solving, cntical thinking etc. make the students felong leamen.

4 Qualification Descriptors for Graduates in B.Sc. (Hons.) Chemistry

The qualification description for B.Sc. (Hons. ) programme in Chemistry includes

¢ Demonstration of a2 compe heasive know ledge basedon concepts, principles and theories relating o
chemistry that spans the traditional sub-disciplines (morgamic chemistry, organic chemastry, physical
chemistry, analytical chemmstry and bioche mistry ) as well as advanced and emerging topics.

¢ Demonstration of an ability to apply undertying comcepes and principles cutside the context in which
they were first stuched and in inte rdisciplinary scesanos.

¢ Acquisition of competence in the use of routine matenials, echmigues and practices of chemistry.

o Exhibition of skills requined for conducting the documented labongory procedures as well as well.
developed siolls for the gathering, evakation, smlysis and presentstion of information, idems,

o Acquisition of skilk in the operation of standard chemical instramentation.

¢ Demonstration of skills @ the we of safety data sheetx, st bandliing of chemical materialx,
their e

o Developmest of lierature searching snd information managerment skills.



o Acquisition of the shility for respomsible teatment of data, proper citation of othens” work, and the
standards related to plagianism.

¢ Developmest of awaremess of the role of chemistry in comtempongry societd and global issues,
including am & sach as sustainability and grees che mistry.

¢ Developmest of the apprecistion of the uses of chemistry in daily life.

¢ Developmest of competence in mtellectual, practical and ransferable skills (Communicaton skills,
IT skills, Inte rpersomal skills) necessary foremployment as 2 professional chemst

5. Programme Learning Outcomes in B.Sc. (Hons.) Chemistry

The B.Sc.(Homs) programme is Chemistry is designed to develop i stadents in depth knowledge of the
com comcepts and principles that we centradl to the undenstanding of this com science discipline.
Underpraduses punasing this programme of study go through laboratory work that specifically develops
their quantitative mnd qualtative skills, provides opportunities for critical thisking and teamn work, and
expones them to techaiques weetul for applied awas of scientific stady.

¢ Knowledge: Width and depth: Students acquire theoretical know kedpe and undenstanding of the
fundanental concepts, principles mnd processes in muin branches of chemisry, namely, organic
chemistry, incrgamic chemistry, physical chemistry, snalytical chemistry and biochemistry. In depth
undentanding is the outcome of tramsactional effectveness and tmatment of specidied coune
contents. Width msults from the chotoe of e lectives that students are offered.

¢ Laboratory Skills: Quantitative, analyticl and instrument based: A much vaued learning
outcome of this programme is the hborsory skills that students develop dunag the coune.
Quantitative e chmigues guined through hands on methods opens choiae of joining the industrial
laboratory work force early on. The programme aiso provides smple training is handling basic
chemical laboratory imstrements and their ue in malyticl aad biochemical detenminations.
Usndergraduses on completion of $as programme can cross branches to join analytical
pharmaceutical, material esting and biochemical Labs besides standand chemical laborstories.

¢ Communication: Commumcation 15 a highly desirable sttnibute 1o possess. Opportumities 1o enhance
students” ability to write methodical, logical and pecise reports are inhemnt to the stracture of the
programme.. Technigues thae effectively communicate sciestific chemical content to larpe audiences
ax aoquired through oral and poster pesestations and regular lsborgory = port wating.

o Capacity Enhancement: Modem day scentific environmest mquires stadents to possess ability o
think independently as well 2 he able to work productively in groups. This requires some degree of
balancing, The chemistry homouns programme coune s designed to take cam of this important aspect
of studest deve lopmest through effective teaching learning process.

¢ Portable Skills: Besides communication skills, the programme dewelops a range of portable or
tramserable skills in students Shat they can carry with them to their new work enviroament after
completion of chemistry honours programme. Thee ae probem solving, numeracy wmd
mathematical skills- error analysis, units and comversions, information =trieval skills, [T siills md
organg sonad skills. These are valued across work eaviromments.



6. Structure of the Programme in B.Sc. (Hons.) Chemistry

The programme inchades Core Cowres and Blectve Courses. The Com Courses ae all compulsory
counes. There e three types of Elective Counes - Discipline Specific Bective (DSE), Genenc Bective
(GE), Skill Fabancement Courses (SEC). In addition there are two compulsory Ability Enhance meat

Courses (AEC). The Com, DSE and GE Courses ame six credit counes; the SEC, AEC are four credit
coune's.

0 ] . will Core

Ability Enhancement compulsocy counses, tw o Skill Fnhaper ment Coures, foarDisapliine Specific
Flective Courses and four Generic Elective Courses.

The student will sudy two Core Counes each, in Semesters | and II, thre Come Courses exch in

Semesters [l and IV and two Core Courses each in Semesters V and V1. The programme offers several
Dascipline Specific Electives, of which the studeat will study two @ each of the Semesters V aad VI

Ditterent Gezenc Elective counes are oftexd to students of B Sc. (Homs) Chemistry Programme by other
Depatments of the Collegeand the student will have the option to choose one GE coure exch @
Semesters | IL UL and IV. AL keast two papers of Mathematics are compulsory for admussion to
MSc. Chemsstry in University of Delhi. thus students are advied to opt for the same. The
Department of Chemistry offerseight GE counes 1o students of other disciplimes (refer to * on page 13).

Students will study one Skill Eshancement Coune each in Semesters 11l and IV. The two compulsory
Ability Enhanement Counses ae Favirommental Scenees and English Communication and the studest
will stady ome each in Semesters [ and I1



Structure of the B.Sc. (Hons) Chemistry Programme under Choiee Based Credit System
Skill Bective:

DSE-1. DSE-2

* Number of courses student has to study



6.1 Semester-wise Distribution of Courses for B.Sc. (Hons) Chemistry Programme

under CBCS and Credit Distribution
CORE COURSES -4 pax e dib cach) - Each courve b 4 Persdawock for Theory, 4 Fenadlweck for Practical
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SKILL ENHANCEMENT ELECTIVE COURSES (SEC) < I (four crodas cach. reker 1o ™ an pogx 14)

SEMESTER |  COURSE CODE NAME OF THE COURSE T- Theary Crodis
P-Praceaal ( redes

CHEMISTRY SEC IT Still for Chermnts 1282
CHEMISTRY SEC 2 Ruac Ansyocal O mery T2 B2
CHEMISTRY SIC 3 O mcal Tectnokory & Socesy T=4

CHEMISTRY S5C4 Ou mastrnasa =22
CHEMISTRY 5L 3 T NI — =

CHEMISTRY SIC [ —— =

CHEMISTRY SiC.7 Aray acal Chrvead Facctaraery 2R
CHEMISTRY-SEC (a0 Metsces & Cwmiary 1282
CHEMISTRY-SEC9 Parrucascal O mary 1-2P2
CHEMISTRY-SEC 10 T —— T2 B2
CHEMISTRY-SEC 11 R o Cemaary 1282
CHEMISTRY SEC-12 e 202

Credita: 1x4- 0

INSCIPLINE SPECTFIC ELECTIVE COURSES (DSE) - 4 (wx avd cach, nefler 10" * oo pag H)

Fach cours b 4 Perwdu'wa k for Theory, & Rermdd wock for Pracical

CHEMISTRY-DSE | Nowe: Inomase Sobds 2
CHEMISTRY-DSE 2 [ TR p— S
CHEMISTRYDSE 3 Apphcations of Computers i Oumiery | 15
CHEMISTRY.DSE 4 Asady tical M thexds is O misry <]
CHEMISTRY-DSE 3 Moo Moddlisy & Drag Dexges <]
CHEMISTRY DSE 6 Pry 1 Crmany =
CHEMISTRY DSE.? Re e ch Metioasbogy for On maty En
CHEMISTRY-DSE S [CRRTLN— o2
CHEMISTRY. DSE 9 PR Sy  Da—— =
CHEMISTRY-DSE- 10 [T —— ] =
CHEMISTRY DSE 1] Nancake Matrists snd fucr Appications | 5y
CHEMISTRY DSE 12 Dserazor P

Crohbcdx6- 4




[GENERIC ELECTTV ES COURSES (GE - &uis oo dits each) ~Ofered by other Diepartme ats, Phasse mfor s Uhe
wylabw of other depurtments Muthemation, Phymo, Ecsaomio and computer weana .

TRERTS
NAME OF THE T=Thewry Crodits
SEMESTER COURSE CODE COURSE P-Practical Crodis o

Tewerul Credus
1 ¢ [
T ¥ ;
114 €13 ~
™ 623 D

Crobbcd x6- 4

TOTAL CREDITS - 1@

Note: Wherever there is a practical there will be no tutorial and vice-versa. The size of the
group for practical pape rs is recomme nded to be maximum of 12 to |5 students.

*Generic Elective Papers (GE) for other Departments/Disciplines: (Credit: 06 each - 4T + 2P)

. Atomic Structure, Bonding. Ceneral Organic Chemmstry & Aliphatic Hydrocarbons
2. Chemical Eserpetics, Equitibria & Funcional Group Organic Chemustry |

3. Sobstions, Phaswe Fguilibrium, Cosductance, Blectrochemistry & Functionsl Cromp Organic

Chemistry 11

Chemistry of s- and p-block elements, States of magter and Chemmical Kinetics

Chemistry of d-block e lements, Quantum Chemsstry and Spectroscopy

Organometaltics, Biotsorgamic chemistry, Polysacke o hydrocarbons and UV, IR Spectroscopy
Mol cules of lite

Cmen Chemmstry: Desigming Chesmstry for human health and esviromment

NS



**Discipline Specific Flective Courses: ( Credit: 06 each) (4 comrses to be selected -DSE 14
DSE I: Choose any one of the following

1. Novel Inorganic Sobids

2. Inorgamic Materiaks of Industrial Importance

DSE 2: Choose any one of the following

1. Applications of Computers m Chemmstry

2. Asalytcal Methods i Chemistry

3. Gmen Chemmstry

4 Indusrid Chemmcals & Environnent

5. Dissertation

DSE 1 and 4: Chooe any one option each from Group A and Groep B

Group A

1. Amalytical Methods in Chemistry

2. Polymer Chemisy

3. Nanoscale Materials and their Apphications
4. |astrumental Methods of Chemical Analysis
Group B

1. Applications of Computers  Chemmstry
2. Molecular Modelling & Drag Design

3. Rescarch Methodology for Chesmstry

4 Omen Chesmstry

5. Disertation

Al colleges will float more than ene DSE course for DSE 2, DSE3 and DSE 4 10 enable students to
have a chote Students may opt for a disertation as 8 DSE coune in Semester VL It will be a six credit
coune. The sumber of studests who will be allowed to opt for this will vary from college to college
depending wpon the infratractural faciliies end may vary each year. The college may announce the
number of seats for Dissertation/ project work well in advance and choose students for the same. It will
imvolve experimental work ender the supervision of 2 faculty member. Isternal and extemal examiners
will evaluse the project and the mport should be sent to examiness in advance (prior to the day of
examination).

***Skill Enhancement Cowrses - Inthe following papers students should submit a projet or cae
studies.

o Chemicd Techmology & Seciety
o  Business Skilhs for Chemists
¢ lmtellectual Property Rights



7. Teaching - kearning process:

B.Sc. (Homs) Chemastry programme is 2 thae-year degre programme designed to provide studests with a
sound theoretical background and practical traming in &l aspects of chemistry and he Ips them develop m
spprciation of the importance of chemmstry = differest conteats. The programme includes foundational
& well s indepth counes that span the traditional sub-disaiplines of chemastry. Aloag with the above
Core Courses there are Discipline Specific Elective Counes, Cesenc Bective Coumes and Ability
Enhancement Courses which addmss the need of the howr.

These counes ax delivesed through classroom, lsboratory work, projects, case studies and field work in 2
challenging, engapng, and inchasive manner that accommodates 3 vanety of learming styles and tooks
(PowerPoint prese tations, sadio visual resources, e -resources, seminars, workshops, mode Is, softw zes).
The laborstory truining compements the theomtical principles kamed in the classvom and includes
synthesis of mokecules, measurerent of chemical properties and phe nomenon, hands-on expenence with

Diterent pedagogies such as problembased kearming, peer-led instruction, and techmology-aided
instruction (blended learming) a» adopted wherever suitshle. These promote independeat thisking
cntical thinking and reasoming and a pengective of chemastry as 3 sentific proess of discovery.
Students are eacouraged to work together i groups winch ads %o development of interpenonal skills
il communication and & am work.

The studest will participate in industrial visits that will lay strong foundation for @ successful career & 2
professional chemst by providing himvher wsetul information = lated to the practical aspects of the coune
and prving an imsight o future aress of employment.

8 Asesment methods:

Assessment methods have two magor chjectives:

o The primary ome is to s the keaming cutcomes of the coune in tane with the broad outcomes of
strengthening com theonstical knowledge bae and practical lshoratory skills. This is asessed by
compehensive summative endsemester examinations comduced for both theory aad practical
counes. Also [s-counesssessmentsare given i every coune in order o assess the students mastery of
vanous kaming outcomes. These ssessments inclode mdividual assignments, group assignments,
laboratory notebooks, written reports, quizzes, class tests and periodical tests.

o Ancther objective is to improve the stadents” leaming and teachens” teaching. Resals of seesaments
and their critical asalysis we wsed to improve the process further by focusing on the o as that need
comceptusl rengthe ning, laboratory ex posae or design of new expeniments.
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Preamble

The objective of any programme at Higher Education Institute is to prepare their students for the
society at large The University of Delhi envisions all its programmes in the best mrerest of their
students and in this endeavour it offers a new vision to all its Under-Graduate courses. It imbibes
2 Leammgz Outcome-based Cumiculum Framework (LOCF) for all its Under Graduate
programmses.

The LOCF approach 15 envizoned to provide a focused outcome-based syllabus at the
undergraduate level with an agenda to struchure the tsaching-leaming expenences in a2 mors
student-centrc mamner The LOCF approach has been adopted to strengthen students’
expenences as they engage themselves i the programme of thewr choice. The Under-Graduate
Programmes will prepare the students for both. acadenua and emplovability.

Each progamme wividly elaborates its mature and promuses the outcomes that are to be
accomplished by studying the courses. The programmes also state the ammbutes that it offers to
mculcate at the graduation level The graduate arnbutes encompass values related to well-being,
emotional stability, critical thinking social justice and also skills for employability. In short.
each programme prepares students for sustainability and ife-long leaming

The new cumiculum of B.Sc. (H) Computer Science offers to develop theoretical foundations in
computer science % buld computational thinking, analytical, and problam solving skills. The
programme builds a base for entry level jobs in information technology and prepares the students
for higher studies in the area of Computer Science/Applications. The course amms to produce
skilled graduates with 2 creative mind-set who can recognize a computational problem either in
IT industry or society, and develop effectuve solutions. Understanding the needs of society and
societal obligzations are instilled in courses related to Al and Information secunty.

The smdents develop expertiss in progampung skills uSInZ CONfeMpORAUY PrOETAmMMUNZ
languages usad by software mdustry. It covers core computer science topics like computer
systems architecture, data structures, computer networks, operating systems, computer graphics,
algonthms, soffware engineenng database management theory of computation. artificial
intelligence, and information secunty. The mode of leaming shall be a blend of the formal and
the inquary based methods, with special focus on practical and projects.

The University of Delhi hopes the LOCF approach of the programme B.Sc. (H) Computer
Science will help students in making an informed decision regarding the goals that they wish to
pursue in further education and kife. at large.



1. Introduction to Programine B.S¢. (H) Computer Science

The B Sc. (H) Computer Science programme is designed to develop analytical & computational
thinking, and problem solving skills. It covers the core computer science topics like computer
systems architecture, data seructures, computer networks, operating systems, computer sraphics,
algonithms, software engineennz, database management, theory of computation. arnficial
mtelligence, and mformation secunty. The programme builds a base for entry level jobs in
mformation technology and prepares the students for higher studies in the area of Computer

2.1 Aims of Bachelor Degree Programme in B.Sc. (H) Computer Science
.. Develop theoretical foundations in computer science.
. Develop expertise in programming skills using high level programming languages

ii. Develop skills to desizn implement and document the solutions for computational
problems.

iv. Develop soft skills to work effectively in 2 team 10 solve 2 problem.

v. Develop the ability to use state of the art technologies.

vi  Incukating the understanding of the needs of society and the importance of societal

3. Graduate Attributes in B.S¢. (H) Computer Science

Disciolinary knowled

Abilxty to build (either independently or by jomung higher academi program) on of the cors
computer science concepts leamt m the course

Ability to apply the core computer science concepts to solve the problems m the IT industry.

Problem solving
Graduates are equipped with skills 1o solve the computational problems at thewr workplace and
for the society.



Cooperation/ Team work
Graduates demonstrate competence to use comumunication skills to participate or Jad a team for
2 new Iutianve of for s0iVing an existing problem

Commaunication Skills

professional peers and in the society.

Scientific reasoning

Given a problem, the graduates will be able to analyse it, suggest solutions, and critically
evaluate the solutions proposed by others.

Professional Ethics: Graduates follow ethical prmciples and commutment to professional ethics,
accountability and responsidilities.

i Demonstrate cohersnt knowledze and understandimg of the logical orgamizanon of 2
digital computer, its components and working Understanding of the ame and space
complexities of algonthms designed to solve computational problems.

ii. Demonstrate programming skills in high level lanzuage and an ability to leam 2 new

. Apply knowledge of Jogical skills to identify and analyse problems and issues, and seek
solutions to real-life problems For example creating mobile applications, database
applications. and educative computer games.

iv. Enhanced commmunicaton and leadership abilities and ability to work and Jsam in team
environment

v.  Understand the needs of society and sensitivity to societal oblizanons

s Learning Outcomes for B.Sc. (H) Computer Science
i Ability to analvze 2 problem, and idennfy and define the computing requirements
appropnate to its solution.



i.  Abilty to desizn implement and evaluate a computer-based system. process,
component, or program 1o solve the given problem

m.  Ability to communicate effectively through oral and wnitten means.

iv.  Abilsty to work in a team to achieve a commeon goal

6. Structure of B.Sc. (H) Computer Science
6.1 Credit Distribution for B.Sc. (H) Computer Science
Course *Cradits
Theory + Practical Theory+ Tutonal

L Core Course
(14 Papers) 14X4=56 12X5=70
Core Course Practical Tutonial*
(14 Papers) 14X2=28 1¥X1=14
II Elective Course
(8 Papers)
Al Discipline Specific Elective ~ 4X4=16 4X5=20
(4 Papers)
2. Discipline Specific Elactive
Practicall Tutorial* 4X2
(4 Papers)
B.l Genenc
Elective/ Interdisciplinary 4X4=16 4X5=0
(4 Papers)
B2 Genenc Elective Practical/
Tutonial® 4X2=8 X 1=
(4 Papers)
* Optional Dissertation or project work in place of one Disciphine Specific Elective
paper (6 credits) in 6 Semester
III Ability Enhancement Courses
1. Ability Enhancement Compulsory

4X1=



.  Ability to desizn implement and evaluate a computer-based system process,
component, or program 1o solve the given problem

m.  Abilsty to communicate effectively through oral and wniten means.

iv.  Ability to work in a team to achieve a commeon goal

6. Structure of B.Sc. (H) Computer Science
6.1 Credit Distribution for B.Sc. (H) Computer Science
Course *Cradits
Theory + Practical Theory+ Tutonal

L Core Course
(14 Papers) 14X4=56 14X5=70
Core Course Practical' Tutonial*
(14 Papers) 14X2=28 14X1=14
II Elective Course
(8 Papers)
A1 Discipline Specific Elective 4X4=16 4X5=20
(4 Papers)

2. Discipline Specific Elective
Practical/ Tutorial* 4X2=8 4X1=4
(4 Papers)
B.1 Generic
Elective Interdisciplinary 4X4=16 4X5=20
(4 Papers)
B Genenc Elective Practical/
Tutorial* 4X2=8 4X1=4
(4 Papers)
* Optional Dissertation or project work in place of one Discipline Specific Elective
paper (6 credits) in 6* Semester
III Ability Enhancement Courses
1. Ability Enhancement Compulsory



(2 papers of 4 credit each) 4X2=8 4X2=4
Envonmental Science

English MIL Compmumnication

2. Skill Enbhancement Elective 4X1=8 4X2=8
(2 papers of 4 credit each)

Total Credit 140 140

* wherever there is a practical there will be no tutorial and vice-versa

6.1 Semester-wise Distribution of Courses.

SE | DISCIPLINE Ability Skall Elective:

\E | SPECIFIC CORE Enhancement | Enhanceme | Discipline

sT |COURSEDSC) (M) | Compukory | mtComrse | Specific

ER Course (SEC) (DSE)

(AECC) @ @
2

i

—

T | SEC-1

il

\Y DSE-T
SE-2

VT | DSE-3
DSE-4







_ .

| Semester | COURSE OPTED COURSE NAME CREDITS

I
Core Course-I Progrzm-lg Fundamentaks 4

-—
Core Course-1 Programming Fundamentaks 2
Practical Tutorial using C++Lab
Core Course-II Compauter System 4
i Architecture

Core Course -II Computer System 2
Practical Tutonial Architecture Lab
Genernic Elective-I GE-1 45
Genenx Elective-I 21

- Practical Tutonal

i
Core Course-TIl_ F ng m Java 4
Core Course -III Programming m Java Lab 2
Practical Tutorial L .
Core Course-IV Dascrete Structure -
Core Course -IV Dascrete Structure Tutoral 2
Practical Tutorial
Generic Elective- 2 GE-2 45
Genenc Elective- 2 1

- Practical Tutorial

m — -
Core Course -V Data Structures -
Core Course -V Data Structures Lab 2
Practical Tutorial
Core Course - VI Operating System -
Core Course -VI Operating System Lab 2
Practical Tutorial
Core Course - VII Computer Networks 4
Core Course -VII Compauter Networks Lab 2
Practical Tutorial _
Skall Enhancement Course-1 | SEC -1 4
Genenx Elective -3 GE-3 43
Genenx Elective - 3 b |

= Practical Tutorial

n’
Core Course - VIO Desizn and Analysis of ]

= Algorithms

Core Course -VIII Design and Analysis of 2
Practical Tutorial Algonithms Lab
Core Course-IX Software Engineering B
Core Course -IX Software Engineering Lab 2

Practical Tutorial




Core Course-X Database Managzement

——— Svstems
Core Course -X Database Management 1
Practical Tutorial Svstems Lab
Skill Enhancement Course-] | SEC-1 4
) |
v i
1
5
1
4
2
4
.
VI
4
]
4
.
4
1
DSE 1
an:llt Specific Electived | DSE-4 Lab 2
= Practical Tutorial
Total 140
Credits

Disciphime Specific Core Papers (DSC): (Credit: 06 each)
(1 penod’ week for rutorials or 4 penods/'wesk of practical)

BHCS01
BHCS(2
BHCS03
BHCSH
BHCS03
BHCS06
BHCS07
BHCS(06
BHCS09

=l B W e L ped e

o o

Programming Fundamentals using C+—
System Architecture

Programming in JAVA

Discrete Structure

Dan Strucnares

Orperanng Systam

Computer Networks

Design and Analysis of Algonthms

Sofrware Enginsenng




10. BHCS10 Dambase Management Systems
11. BHCS11 Inrernst Technologies

12. BHCS12 Theory of Computation

13. BHCS13 Armficial Imrelligence

14 BHCS14 Computer Graphics

Disciplme Specific Elective Papers: (Credit: 06 each)
(DSE-1, DSE-2, DSE-3, DSE-J)

DSE-1 (Choose any ome)
a) BHCSISA Dama Analysis and Visualization

b) BHCSISB Symhogxmmg
¢) BHCSISC  Combinatonal Optimization

DSE - 2 (Choose any one)

a) BHCSI6A  Digital Image Processing
b) BHCSI6B  Microprocessors

DSE - 3 (Choose any one)

a) BHCSI7A  Information Security
b) BHCSI7B  Data Mining
¢) BHCSI7C  Advanced Alzonithms

DSE - 4 (Choose any one)

a) BHCSISA Machine Leaming

b) BHCSISB Deep Leaming

¢) BHCSISC Unix Network Programming
d) BHCSISD Project Work' Dissertation

Other Discipline (Four papers of any one discipline) - GE 1 to GE 4

Skill Enbancement Courses (Credit: 04 each)
(SEC-1,SEC-2)

SEC -1{Choose any one)

a) BHCSIPA  Web Desizn and Development
b) BHCSIOB  Programming in Python

SEC - 2(Choose any one)
a) BHCS20A  Android Programmung
b) BHCS2B Introducton to R Programming

Note:



1. There will be one batch of 10-15 srudents for practical classes The size of rutorial group
for papers without practical is recommended to be 8-10 students.

2. Each pracucal will cary 50 marks mcluding 25 marks for continuous evaluation and 5
marks for the oral viva.

3. Colieges are advised and encouraged to conduct the practical using Free and Open
Source Software (FOSS)

4 At least two questions have to be compulsonly atempted m the final practical
examunaton

5. Soficopy of all the practical must be mamtained by each student for each practical paper.
6. Disciphne specific core and elective courses (DSC and DSE) are to be taught as £ Hrs
theory and 4 Hrs practical per week In case the course has tutonials, it 15 %0 be taught as 5
Hrs theory and 1 Hr. tutonal per week

7. Skill enhancement courses (SEC) are to be taught as 2 Hirs theary and 4 Hrs practical per
week.

8. Practical given for the courses are only indicative, and by no means exhaustive. Instructor
may add more complex problems in laboratory depending on the ability of the students.
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Preamble

The objectve of any programme at Higher Education Institute 1s to prepare their students for the
society at large. The University of Dellu envisions all its programmes in the best interest of thexr
students and 1n this endeavour it offers a new vision to all its Under-Graduate courses. It imbibes
2 Leammnz Outcome-based Cumculum Framework (LOCF) for all its Under Graduate
progammss

The LOCF approach is envisioned to provide a focused, outcome-based syllabus at the
undergraduate level with an agenda to structure the teaching-leaming expeniences in a more
student-centnc mamner The LOCF approach has been adopted to stremgthen smudents’
expenences as they engage themselves m the programme of their choice The Under-Graduate
Programmes will prepare the stadents for both, academia and emplovability

Each prozamme viwidly elaborates its mature and promuses the outcomss that are to be
accomplished by studving the courses. The programmes also state the artributes that it offers to
inculcate at the graduation level The graduate artributes encompass values related to well-bemg,
emotional stability, critical thinking, social justice and also skills for employability. In shore,
exch progranume prepares students for sustamability and life-long leaming.

The new cumnculum of B S¢. (Hons) Electronic Science offer the undergraduates a complete
package to have an in-depth understanding of basic to advance electromics They can equip
themselves to the fundamentals of electronics to a complete skill set compatble to industry 4.0
standards The exhaustive cumculum will prepare them to pursue higher education as well
compete in the job market

The University of Delhi hopes the LOCF approach of the programme B Sc. (Hons) Electronic
Science will help students in making an informed decision regarding the goals that they wish to
pursue in further education and life, at large



Introduction to Programme

The Jsaming outcomes based cumiculum framework (LOCF) for B.Sc. (Hons) Elsctronic
Science 15 intended to prepare a cumculum which enables the graduates to respond to the current
needs of the industry and equip them with skills relevant for national and global standards. The
framework will assist in maintamning international standards to ensure zlobal competitiveness
and facilitate smudent'zraduate mobility after completion of B.Sc (Hons) Electronic Science
programme. The Tamework intends to allow for zreater flexibility and mnmnovation m cumculum
ﬁumwmmmaamamm

The LOCF for B.Sc. (Hons) Electronic Science is prepared on the comtowrs and curncular
structure of CBCS provided by the UGC, and may be modified without sacnficing the spinit of
CBCS and LOCF.

Programme Dwation:

The B Sc_ (Hons) Electromic Science programme will be of three years duration. Each year will
be called an academic year and will be dividad into two semesters. Thus there will be a total of
six semesters. Each semester will consist of sixteen weeks.

Desizn of Programme:

The teaching-leaming will involve theory classes (Lactures) of one hour duration, tatomals and
practical classes. The cumicubum will be deliverad through vanous methods ncluding chalk and
talk, powerpoint presentations, audio, video tools, E-lamingE-content, lab sessons, virnal
labs, simuiations, optional experiments, field tmps/Industry visits, seminars (falks by experts),
workshops, projects, models, class discussions and other listed suggesave ways. The assessment
broadly will comprise of Intermal Assessment (Continuous Evaluation) and End Semester
Examination. Each theory paper will be of 100 marks with 25% marks for Internal Assessment
and 75% for End Semester exanunation. The internal Assessment will be through MCQ. quizzes,
test. assiznment oral presentation. worksheets, short project and other suggested methods. Each
practical paper will be of 50 marks

Programme Structure:

The programme will consist of six-credit courses and four-cradit courses. All six credit courses
with practicals will compnise of theory classes (four credits) and pracucals (two credits) whereas
those without practicals will have theory classes (five cradits) and rutonials (one credit). Four
cradat courses with practicals will compnse of theory classes (two credits) and practicals (two
cradits). Four credit courses without practicals will compnise of theory classes only (four cradats).
For theory or tutorial classes, one credit indicates 3 one hour lecture per week while for
practicals one cradit indicates a two-hour session per week. Each practical or tatoral batch will
be of 12-15 students.

The programme includes Core Courses (CC) and elective courses. The core courses are all
compulsory courses. There are three kinds of elective courses: Discipline-Specific Elective



(DSE), Genenc Elective (GE) and Skill Enhancement Course (SEC). In addition there are two
compulsory Ability Enhancement Courses (AEC). The outline of the Course is as under:

1. Core Course: A course, which should compulsorly be studied by a candidate as a core
requirement is termed as a Core course.

2. Elective Course: Genenally a course which can be chosen fom 2 pool of courses and which
may be very specific or specialized or advanced or supportive to the discipline’ subject of study
or which provides an extended scope or which emables an exposure to some other
discipline'subject'domain or nurtures the candidate’s proficiency/skill s called an Elective
Course

2.1 Discipline Specific Elective (DSE) Course Elective courses may be offerad by the mam
discapline‘subject of study 15 referrad to as Discipline Specific Elective. The University Institute
may also offer discipline related Elective courses of interdisciplinary nature (to be offered by
mam discipline subject of study).

11 DusertationProject Work: An elective cowrse desizmed to acquure specialadvanced
knowladze, such as supplement smdy'support study’ solving / analyzing /explonng a real Iife
ssmuation | difficult problem into a project work, and a candidate studies such a course on his own
with an advisory support by a teacher'faculty member is called dissertationproject work. A
Dissertation Project Work may be ziven in Lieu of a discipline specific elective paper.

2.3 Genenic Elective (GE) Course: An elactive course chosen generally Jom an unrelaed
discipline subject, with an intention to seek exposure is callad a Genenc Elective.

Note: A core course offered in a discipline/subject may be treated as an elective by other
disciplme’subject and vice versa and such electives may abso be referred to as Gemerk
Elective. Therefore, the department 15 free to offer any of its Core Courses as Genmerx
Electives to other discipline'subject.

3. Ability Enhancement Courses (AEC)'Competency Improvement CoursesSkill
Development CoursesFoundation Course: The Ability Enhancement (AE) Courses may be of

two kinds: AE Compulsory Course (AECC) and AE Elective Course (AEEC) "AECC™ courses
are the courses based upon the comtent that leads to Knowledge emhancement They (1)
Environmental Science, (if) EnghishMIL Communicaton) are mandatory for all disciplines.
AEEC courses are value-based and or skill-based and are aimed at providing hands-on-training,
competencies, skills, etc.

3.1 AE Compaulsory Course (AECC): Environmental Science, English Communicanon™MIL
- S

3.2 AE Elective Course (AEEC): These courses may be chosen from 2 pool of courses designed
10 provide value-based and ‘or skil-based instruction

To acquire 2 Honours degree in Electronic Science, a student must stady fourteen Core Courses,
two compulsory Ability Enhancement Courses. The Core Courses, Discipline-Specific Electives
and Genenc Electives are ux-credit courses The Skill Enhancement Courses and Ability
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Enhancement Courses are four cradit-courses. A student has to eam a minimum of 148 credits to
geta degree in B Sc. (Hons) Electronic Science.

There will be fourteen Core Courses which are to be compulsorily studiad to complete the
requirements for an Honours degree in B Sc. Electronic Science The students will smdy two
Core Courses each in Semesters [ and II, three Core Courses each in Semesters IIT and IV, and
two Cors Courses each mn Semesters V and VI The Core Courses will be of six credits each

(four credits theory and rwo credies practicals).

The programme offers fourteen Discipline-Specific Electives (DSEs), of which the student must
choose any two in each of the Semesters V and VI. The DSEs will be of six cradits each (four
credits theory and two credits practicals). A paracular option of DSE course shall be offered in
Semesters V and VI only if the mumimum number of students opting for that course is 15. The
DSE course that is project work will also carry six credits. The number of students who will be

aliowed w0 opt for project work will vary from college w0 college depending upon the
infrastructural facibities and may vary each year. The college shall announce the number of seats

for project work well in advance and may select the srudents for the same based on ment Project
work will involve investizatve work and the student will have to do this in the time after thewr
regular theory and practical classes. The final evaluation of the project work will be done
through a commirtee involving mternal and external examumers In this regard zwidelines
provided by University of Delhi for executing and evaluation of project work will be final
Students will be asked thewr choice for Project work at the end of IV semester and all formalities
of topic and mentor selection will be completed by tus tme

Different Genenic Elective (GE) courses will be offered to the students of the B Sc (Hons)
Electronic Science programme by other departments of the college and the student will have the
option to choose one GE course each m Semesters L II IIT, and IV. The GEs will be of six
cradits each (four creduts theory and two cradits practncals or five cradits theory and one credit
tutorial) The Department of Electronic Science will offer thurteen GE courses for students of
other deparments. A core course offered m a discipline 'subject may be treated as a Generic
Elective by other discipline’subject and vice versa Therefore, the department of Elactronic
Science 15 free to offer any of its Core Courses as Genenic Electives to other discipline subject.

The students will undertake two Skill Enhancement (SEC) courses of four cradits each in

Semesters I and IV which they can choose from the kst of SEC courses offered by thewr
college. The SEC courses will be of four credits each (two credits theory and two credits
practicals). The Deparoment of Electronic Science 15 offenng eleven such courses.

The rwo compulsory Ability Enhancement Courses (AECs): AECC] (Environmental Sciences)
and AECC2 (English communication) will be of four credits each (theory only). The student will
take one each in Semesters [and IT

Leammg Outcome-based Cumculum Framework in B .Sc.(Hons)
Electronic Science

The lsaming outcomes based approach implies that when an academic programme is planned,
dshblehmgmni&mﬁedmdcmdmdinmofmﬂm Course

contents, leammg activities and assessment fypes are designed to be consistent with the
achievement of desired leamming outcomes. The leaming outcomes are in terms of knowledge,



Professional attitude, work ethics, mncﬂthﬂng.sdfmpdhmg.adm!ﬂ:ym
solving skills, communication skills, interpersomal skills and group works. At the end of 2
particular courseprogram, assessment 15 camed out to determine whether the desired outcomes
are being achieved This outcome assessment provides feedback to ensure that element in the
teaching and learming environment are acting in concert to facilitate the purtunng of the desired
outcomes. The expected leamning outcomes are used as reference points that would help
course learning outcomes which in tum help not only in cumiculum planning and development,
but also in delivery and review of academic programmes.

The overall objectives of the learning outcomes based cumculum framework are:

o Help formulate graduate atmibutes, qualification descriptors, program leaming outcomes
and course leammg outcomes that are expected to be demonstrated by the holders of

 Enable prospective students, parents, emplovers and others to understand the nature and
level of leaming outcomes or attributes a graduate of a programme should be capable of
mumm«mmgm.

2.1 Natwre and extent of the Programme in B.Sc. (Hons) Electromc Science

B Sc. (Homs) Electronsc Science 1s a professional program which needs to develop a specialized
skill set among the sraduates to cater the need of industnes. In recent vears, Electronic Science
has made umprecedented growth in terms of new technologies, new ideas and principles. The
research orzanizations and mdustnes that work in this fronner area are i need of hzhly skilled
and scientifically onented manpower This manpower can be available only with flexible,
adaptive and progressve trainme programs and a cohesive interaction among the research
orzgamizations, academicians and industries The key areas of study within aa

Microprocessors
m&mcmcm‘pmmhghwhnmma
BSc (Hons) EInmxScmecmmMquhmuMMzndm

present learing outcomes based model cumiculum of B.Sc. (Homs) Electromic Science. is
wnmmmqmnugm Besides, mpartmg disciplinary
knowledge, curniculum is aimed to equip the zraduates with competencies like problem solving,



3.

2.2 Amrx of Bachelor Degree Programume m B.Se¢. (Hons) Electromic Science
The overall aims of the B.Sc. (Hons) Electronic Science are:

o Provide students with leaming expeniences that d!vdop broad knowledge and
understanding of key concepts of electronic science and equip students with advanced
scientific/technological capabilities for analyzing and tackling the issues and problems in
the field of electronics.

¢ Develop ability in student’s to apply knowledgze and skills they have acquired to the
solution of specific theoretical and applied problems in electronics.

o Develop abiliies in students to desizn and develop mnovative solutions for benefits of
society, by diligence Jeadership, team work and hfelong leammngz.

o Provide students with skills that enable them to et employment in industries or pursue
higher studies or research assignments or furm as entreprensurs

Graduates Attnbutes in B Sc. (Hons) Electromc Science

Graduates Attributes (GAs) form 2 set of individually assessable outcomes that are the
components indicative of the graduate’s potential to acquire competence to practice at the
appropriate level The Graduate Attnibutes of B Sc. (Hons) Electronic Science are listed below:

GAl. Scholarship of Knowledge: Acquire in-depth knowledze of specific discipline or
il w. fachl B oo ez T e i
evaluate, analyze and synthesize existing and new knowledge. and integration of the same for

enhancement of knowladge

GAL. Critical Thinking: Analyze complex scientifictechnological problems critically, apply
independent judgment for synthesizmg information to make intellectual and/or creative advances

for conducting research in a wider theoretical, practical and policy context

GA3. Problem Solving: Think laterally and onginally, concepmualize and solve
WMM&:M@dMﬁMhmm
and amve at feasble, optimal solutions after considering public health and safety, cultural,
societal and environmental factors in the core areas of expertise.

GA4. Usage of modern tools: Create, select, leam and apply appropriate techmiques, resources,
dm@mdﬂﬂm@p&mnﬂm»m
saentifictechnological activinies with an understanding of the mutations.

GAS. Collaborative and Multidisciplimary work: Possess knowledge and understanding of
m@mmmmmmcmmﬁytomm
scientific research, demonstrate a capacaty for self-management and teamwork,

decsion-making based on open-mindedness, objectivity and rational analysis in order to achieve
common goals and further the learning of themselves as well as others.

GA6. Communication: Communicate with the scientific/technological community, and with



society at large rezarding complex scientifictechnological activities confidently and effectively,
such as, being able to comprehend and wnte effective reports and design documentation by
adhering to appropniate standards, make effective presentations, and give and recemve clear

g

GAT. Uemmkxomhmdfa.ndmmpmuﬂamnym

. Qualification Descnptors for Graduates in B.Sc. (Hons) Electronic
Science

A qualification descriptor mdicates the generic outcomes and atwibutes expected for the award of
2 particular type of qualification. The leaming experiences and assessment procedures are
expectad to be desizned to provide every student with the opportunity to achieve the mtended
programme lsaming outcomes. The qualification descriptors reflect follownngs:

1. Disciplinary knowledge and understanding

2. Skills & Ability

3. Global competencies that all students in different academic fields of smdy should
acquare/attain and demonstrate

4.1 Qualification descriptors for B.Sc. (Hons) Electronic Science programme: Some of the
expected lsaming outcomes that a student should be able to demonstrate on completion of 2
B Sc. (Hons) Electronic Science programme may include the following:
Knowledge & Understanding
o Demonstrate extensive knowledge of the disciplinary foundation in the varous arsas of
Elms.as'enasnnghtmcmymmm
¢ Demonstrate specialized methodological knowledge in the specialized areas of

Electronics about professional literature, statistical pnnciples and reviewing scientific
work.

Skills & Ability
o Demonstrate ability to apply electronics knowledge & experimental skills citcally and
systematcally for assessment and solution of complex electromics problems and issues
related to communication systems, embedded systems, computers networks, robotics,
VLSI Design and fabncation and other specialized areas of electromics.
o Demonstrate abilaty to model simulate and evakate the phenomenon and systems in the
advanced areas of electronics.



Demonstrate ability to apply one’s electronics knowledge expenmental skills, scientific
methods & advanced design. simulation and validation tools to identify and apalyze
complex real life problems and frame technologxcal sobutions for them

Demonstrate ability to desizn and develop industrial products, processes and electronics
systems while taking into account the circumstances and needs of individuals,
organizations and society with focus on economucal, social and environmental aspects.

Competence

Wm'«ymmm.&mmm

national and intermational context

Ability 1o work in collaborative manner with others in 2 team. contributions to the
mmplmgndmplm

Ability to independently propese research/developmental projects, plan it
mplementation, undertake its development. evaluate its outcomes and report its results in
Proper manner.

Ability to identify the personal need for further knowledge relating to the current and
emerging areas of study by engaging in lifelong leamning in practices.

5. Program Leaming Outcomes for B.Sc. (Hons) Electromic Science

The following program outcomes bave been identified for B.Sc. (Hous) Electromic Science

PLO1

Ability to apply knowledze of mathemancs & science in solving electronics related
problams

Ability to desizn and conduct e}CtToniCs expenments, as well as to analyze and
nterpret data

Abiliry to desizn and manage electronic systems or processes that conforms to a given
specificaton within ethical and economic constraints

Aumpm.mmmmmmmmmof

EEE%

Ability to function as 2 member of a multdisciplinary team with sense of ethics,
mtegnity and social responsibilaty

Ability to communicate effectvely in term of oral and wnitten communication skills

Recoznize the need for, and be able to engage it lifelong learning

HI

Abiliry to use techmques. skills and modemn technological scentific/engineenng
software‘tools for professional practices




Structure of B.Sc. (Hons) Electronic Science

6.1 Credit Distribution for B.S¢. (Hons) Electronic Science

148 coedits (3 per Unsveruaty somu) will be requured by 2 smadent 10 be elgible to et the degree of
B.Sc. (Hons) Electremic SCience The credit distribution is as under:

B T T —
(Theory = Pracocsl) or (Theory =Tutorial)
L Cove Course (14 Pupers)
C 14X4=56
Cors Course ical) ﬁ%ﬂi
} =4 +4
(5.1 Gasasic Flectve Tomrdisciplinary (GE) wwemne) | 4X4=16 o &x3=00
B2 Gessnc Elective(Practical/ Tutorial®) it e semser =8 s __4Xi=4
II Abdity Ezhancement Courzes .
1. Abiliry Enbancement Compubiory Courzes (AECC)
(2 Papers of 4 credit sach)
1X 4=f
143

* wharever there i3 2 practical thare will be po t=tenal and vice-vena
** As par Ungveruty noafication ( No. Aca I'Chaice Based Credit Systam/ 20161173 dased 04.10.2016)



6.2 Semester-wise Distribution of Courses

Temeter
Cowre Name Weursweek | Crodit |
Trpe
] Core & Basic Clrewdt Theory and Network Anaivils 4 -
2| Coas |Comi Mathemirics Fowndasion for blectromics < -
3 [Tore Lab I Blasic Circwdl 1nory and Neneork Analysis 1ab < .
< . Mathemancs Fosmdation foe Electromics lad 4 2
| GE-1 7 ¥ |
5 (GE-1 Practical Tatontal® 3 50
7 |AECC | AR0CY commumicanons. ki rommentl Sclence & -
Totad Credass | 22
Semester 0
fc‘; Course Name Weurvwoeh | Credit |
1 W Semicondactor Dvvices < I
2] Cos |[ComiV 4 4
3 Core LablL: Semicomductor Devices Lab 2 2
4 Core Lab IV: Applied Physics Lab 4 2
S| e [£33 G 5
T GEg: Practical Tasorial® 91 b
T | ARCL | ABCLT Fngliih ML commanicatiors Environmenial Scnce - <
Total Credat: 2
Semester I
Course Course Name Heurvwoek | Credit
Trpe
| [+ Flectromic Clroulls 3 7
2 [Core VE Digisal Flecoronics and Verilog VAL z 1
3 Cars Cera V. C Programming amd [\ ructures - B
d Cors Lab V. Alectrowsc ( < 2
S Corelab VI: Ixginal Elecorosics and Vertlog VHIDIL Labd 4 b
§ [Cors Lab VI C Progromeing and Dot Sracowes Lab 4 2
B po [GE3 &5 35
5 GE-3: Pracecal Tasorial® 4] 21
EC SEL-1- | 3
7] [SECT___ Pravical 3 2
Total Creduts [ 2§




Semeiter IV

Courze Tourse Name Mearsweek | CTedI |
Trpe _
] Cers VI Cperanional Ampdiflers and Appéivotors 4 4
b 4 (Core X Sipwabs ond Sistems 4 4
3 Cars Coms X : Fig ctrumic rutramintation 4 4
) [ Tors Lab VAL Uperationl Ampiiiers amd Appicanon Lab T b
3 (Com B IN:  Mignals and Sy L B |
g (Core Lab N.  Flecoowdc Insirusssionon Lok 4 3
- . GES 47 0|
§ [GE= Proctcal Tutrial® ) W 1 C
] r i
¢ — ri Pracecal : 2
Toeal Credi: b
Heurvweek | Credir
| 3 3
3] - =
3 L] 2
+ 4 2
b 4 4
z : - g
1 O [T T 7 ]
T [(DRET— Pracical ]t 1 2
otal Credae | M4
Semester V1
s Course Same Heursweek | CTedt |
Tpe |
1 Cors W1 { Dmmicanon b Lcmovics 4 4
2| Cos [ComXE  Photnio 4 +
3 [Core Lab 1. | ommesstcarion Flecimoscs Lab - ]
 } - Photowics [ab s |
3 (DS ' '
s DEE 4 4
- DE E.. - MW_'A" 4 :
i DSEH Procacal N S 2
Tetal Credic U




A,  CORE COURSE(CC):
Credit: 06 each (Theory: 04 = Lab: 02)

1. Basic Circuit Theory and Network Analysis (4+4)
2. Mathemartics Foundation for Electronics (4+4)
3. Semiconductor Devices (4-4)

4 Applied Physcs (4+9)

5. Electronic Circuits (4+4)

§. Dagital Electronics and Venlog/ VHDL (4+4)
7. C Programming and Data Structures (4+4)

8 Openational Amplifiers and Applications (4+4)
9. Signals and Systems (4-4)

10. Electronic Instrumentation (4-4)

11. Microprocessors and Microcontrollers (4=4)
12. Electromagnetics (4=4)

13. Communication Electronics (4-4)

14. Photonucs (4+4)

B.  Discipline Specific Electives (DSE):
(4 papers to be selected) - DSE 14
Credit: 06 each (Theory: 04 + Lab: 02)

Group 1(V Semester) (DSE 1,2)

Power Electromcs (4=4)

Numencal Analysis (4=4)

Digital Signal Processing (4~4)

Basic VLSI Design (4+4)

Computer Networks (4+4) o
Semuconductor Fabnication and Charactenzation (4=4)
Biomedical Instrumentation (4+4)

Group 2 (VI Semester) (DSE-3_ 4)

Electnical Machines (4-4)

Modem Communication Systems (3+3)

Control Systems (4=4)

Transmission Lines, Antenna and Wave Propagation (4+4)
Nanoelectromcs (4+4)

Embeddad Systems (4-4)

Disseranon’ Project work

NGO Wb

O b e



C. Skill Enhancement Course (SEC) (02 papers) - SEC1 to SEC2
Credit: 04 each (Theory: 02 + Lab: 02)

Desizn and Fabnication of Printed Cirowit Boards (2+4)
Roboncs (1+3)
Mobile Applications Development (2+4)
Internet and Java Programming (1+4)

ing with LabVIEW (2+4)
Amficial Intelligence (2+4)
Internet of Things (2+4)
Dnﬁuen:es{lﬂ]
Cyber Secunty
10 3DanmﬂDtnp{H}
11 Virmal Reality (2+4)

D. Generic Elective Paper: (GE) for other Department: Dizciplines:
(Credit: 06 each)™=

Electronic Circuits and PCB Designmg (4+4)
Digital System Design (4-4)
Instrumentanon (4-4)
Practical Electronics (4+4)
Commumicanon Systems (4+4)

essor and Microcontroller Systems (4-4)
Consumer Elactronics (4-4)
Computational Mathemanics (3<1)
Apphed Mathemagics- (5+1)
lt'l Applied Mathematics-II (5+1)
11. Anificial Intellizence (4=4)
12 Internet of Things (4=4)
13. Data Science (4-4)

SO = O L s Ll el e

Ly e =

Any of the Core Courses in Category A can be offered as Generic Electives to other
discipline subject.

**t Fingily, a word on the Generic Electrves to be chosen by Electronic Science studentz. Thay
are, of course, free to exercise their choice m a way thay deem fit However, it & recommended
that they shall avoid optmg for a Gemeric Elective of another program that ha: majority
oveTigpping 1o their core course.

Important:
1. The size of the practical tutorial group for practical tmsonal based papers i recommendead to
be 12-15 students.



Note:

1. Universities Institutions Departments may wish to add more courses against categories
marked B, C and D, wmmmmnydmumw

2. Aoy major deviation in the category A (core courses) is likely to mmpact the very
philosophy of LOCF in Electronic Science.

3. DepartmentsBoard of Studies’ Universities should have freedom to amange courses
the order they deem fit with jusafication

4 Whenever stakeholders seek to introduce modificattions or alterations i the LOCF or

CBCS gmdelines, they are (2) expectad to have adequate and mansparent justifications to
do s0 and (b) to notify the UGC regarding the changes and the justifications thersof



Mapping of Course with Program Outcome: (PLO:)

o e s ol n, 0w el e 1o amly @0 e

mmnhy e (e pr obbesm s o Elex or omics.
FLOS r_-jl'-ll o e b ¢ o
PLAYY Lifel g §oonrmd g amed

PLIODA s ok neges o, sbhals and o odor

Core Course Name

2 | PLON. Apply sebs et k mawledge &
PLAYL Dioagm amed ¢ oo | o o &5 an s
< | PLOA Idemtify, for svslate, sobve and

Basic Cacwit Theory and Network Analyss

Basx Circut Theory and Network Analysis i
Lab

-
LA

2| 2= =] PLOLA Dafges and = snage de ol ronds

Mathemanics Foundanon for Electromics v

Mathematics Foundanon for Electromics Lab v v |V v

Semiconductor Devices v

L8

Semironductor Devices Lab v

-l
-
oL,

VIS

Physics Lab
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Preamble
The objctive of any prozramme at Higher Education Instifute 5 10 prepare their students for the
society a large. The Unmversity of Delhi envisions all #s programmes in the best interest of their
students and in this endeavour # offers a new wision to all its Under-Graduate courses. It mbibes a
Laarnng Outcome-based Curncuum Framework (LOCF) for all its Under Graduate programmes.
The LOCF approach is envisioned fo prowide a focused outcome-basad syllabus a the
undergraduate level with an agenda to stucture the teaching-leaming experiences in a mors
student-centryc manner. The LOCF approach has been adopted to strengthen studenss” expeniences
as they engage themselves i the programme of thewr choxce The Under-Graduate Programmes will
prepare the studeres for both, acadenua and employabilzy.
Exh progamme vividly elaborates #s manure and promuses the outcomes that a to be
acconplshed by smudying the courses The programmes ako state the armibutes that it offers w0
moulcate at the gaduation level The Zaduate armbutes encompass waluss relaed © wel-bemg,
emotional stability, aritical thinking social justice and also skills for enplosabdity. In short, eaxch
programme prapares students for sustamabdiry and life-long kearmng

The new cumiculum of BBA (FIA) offer in depth knowladge of ever changing field of finance with
focus on latest development through policy mfervention giobal imegration and technolozcal
disnpon After pursumg thes course students will get expertse m the field of corporate fimance in
genenal with specialization in the spacific Sields of Bankinz and fimancial services; Investment and
fund management; Corporate financial mamagement and Fmancial Risk Manazement International
Fmance

The Unsversity of Delhi hopes the LOCF approach of the programme BBA (FIA) will help studenss
m making an mformed dacision at the tme of working with Corparates or engagad i any Snancial
SEVICES.



1. Introduction fo Programme

This is a three years bonors program designed to develop amalytical skills in the field of
fimance since 1999. The program is focusad to craate financial sxpernse to conmribute It smergmg
India m the following speafic fields of Bankmg and financial services, Investment and find
management. Corporate financial mamagement and Fmancial Risk Management The studenrs are
exposed © vamous satistcal quanbtative, econometr tools & techmiques used for fimancial
analysis with the help of Softwars like SPSS, Eviews, R, Matlab etc. They are prepared to work on
vanous financial research projects and making Presemtation of their works and findings This
program Is 2 rue value addnon mn professional educaton in the Seld of Anance at earbest stage of
under graduation

1. Learming Outcome based approach to Curriculum Planning:
21 Nature and Extent of the Programme
The entire cumculum of BBA (FIA) i planned to have folowing learning outcomes:

3 Stadents should onent towards fundamentals of Accouns Stanstxs, Econommcs and
Financial Managemers, Fmancial Markets along with Quanmtative tachmicues to handle the
financial probiems in first two years of their three year program.

b Theywill also leam compumcation skill of English m their first year mself

¢ During first year of their program they will get senstized towards emvirooment thwough EVS
course.

d They will also leam o use sofware for firancial data exaractions and operatmg on thoss
dara through stanstical and aconometne tools under SEC papers dunng the second vear of
the prozam

e Along with two specialized core papers of fimance they will lexm two addinonal papers of
financs under Discipline Specific Elactives in their 5th and sixth semester sach.

£ The progression of the progam is such that every next semester will use the learming of
pravsous semester(s) and from understanding of the subjects to concept bulldmg followed by
critical evaluanon and apphication i the real world.

g Students are also motnated to 20 for summer mremship to zam the practical msight from

2. Aims of Bachelor Degree Programme

At the end of the Programme students are expectad 10 analyze any financial statement. vahue
any orzanization or develop Snancial and nsk models for their appication. They will be
ready to take the emerzing challenges at their job m the field of Snance and will be able w0
handle 1t sratemcally.



3

Graduate Attribates

Academic excellence: Sound knowladze of the subsects studied

. Professional Efficiency: Abilry to use the knowledge for quality services m financial

markst in an efficient manner.

Social Engagement: Through their subject knowledze and co-cumicular actvines sarve the
soqety especially to those at bottom of the pyramud

Environmental Seasitivity Environmental care has taken prime position because of the
threat causad. These stadents get sensinzed through the EVS papar m therr first year of
sudy and keep om geenng alerss through wanous other academsc and extra-cumcular
activities. They are also expactad to sensinize the sociery ar large on this account.

Critical Thinlang: The desizn of the program itself make the critical thinkng 25 an imtegral
part. Subjects ke Fmancial Accounting and analysis or Corporate Amalysis and valuation or
Stratezac Corporats fmance conpel the students to thmk crinically.

Analytical beat of mind: Crirical thinking Jsads to analysis of the subjact i e understanding
bevond the verbal mearang and establshings cause effect rebnon.

Creativity and onigmality: Rezulwr conpulsion of cincal thinking and amlysng the
subjects make the students a5 orizinal thenker and able to create ther own view on the
subject

Intellectual cariosity: During the process of developmg their own view on the subjects they
tezpt to read and keam as pwch as possible and they bacome in-quisative on the topic.

1 Strong presestation and communication dcills: Srudents are asked to present on the topic

assignad to them for the purpose under every paper exher indmadual or in group. Thes makes
their presentation skill strong and they become effactive presemser as well 25 comumumicator
of their mnovanve ideas views.

Leadership and team spint: Workng on vanous assignments both academic and exma-
curricular help them in becoming team worker. Since they engage with society at large on
different projects which help them to zermumate their leadership qualsty and murnare that into
full Jeadership.

4. Quakfication Descriptors for Graduates

2 Demopstrate
(1) A coherent understanding of how a fimancial mstitution operates and 1s mamaged,
(i) Managenal and analvacal skills requared in an industry,
(1) Analyacal skills for Srancial and Investment analysis as well as fund manyzement



b Use knowladze understanding and skills requred for idensifying problems and
1s5ues, collection of relevant quanntative and'or qualiative daty drawing on 2 wide
range of sources, and their applxaton.

¢ Maet one's own neads for start-ups or any entreprensurial venture

d Demonstrate subject-relatad and wansferable skills that are relevant for enmry level
Ian) Ssment positions m diverse imdustnss,

¢ Create 2 sound foundation for stadents 1o pursue higher level sudies and ressarch in
arexs of mama gement

5. Program learning outcomes

2
]

Provade studenes with 2 sound theorenical base and exposure to cument buaness challenzes
Prepare students with capabdities and skills in areas of finance to take up roles in financial
senuces for management and analyst's positon aToss dverse mausmes

The program is focused to create Smancial expertise to contribute in emerging India in the
followng specific fislds

Bankme and fimancial services

Investment and fund management

Corporate financil managemers

Fimancial Risk Management

To exounage creanvry and mnovatrve thmking leading to umque solunon for complex
probkems.

Enhance the ability of students to meet Zlobal challenges through sensitivity towards
orznizatoral economic and cultural diversiry.

To ke them capable of handling all kinds of fimancial nisks



6. Structure of BBA (FIA).

6.1. Credit Distribution for BBA (FIA)

CBCS Course Structure for BBA (F1A) Homors
Courses Credits

Theory + Practical Theory + Tutorial
L  Core Courses
(14 Paper: of 6 cradits each) lapd=56 145=70
Core Course Practical Tuterial
(14 Practical Tutorial *) lad=28 l4gi=14
I Elective Courses
(O Papers of 6 credits each)
Al Disciplne Specific Elactive
(4 Papers of 6 cradits each) =14 =20
A2 Disciplme Speaific Elective
(5 Practical Tutonal®) $0=8 ixl=4
B.1 Genenc Elective’ Jmary
(4 Papers of 6 credits each) =18 =2
B2 Genenc Elective iy
(4 Practical Tutomal*) =8 ixl=4
II  Abiity Enhancement Courses
1. Abilzy Enhancement Compulsory Courses
(2 Papers of 4 Cradits exch) =8 2w=8
2. Abilry Enhancement Elective (Skill Based)
(2 Papers of 4 cradits exch) =g =8
Total credits: 148 148

* Wherever there is practical there will be no tutorial and vice-versa
** Extra 6 Credit may be earned by taking Research Project as an additional paper. It will
also be evaluated at the end of axth semester.

Types of Courses

BBA (FIA) is abgned with Choice Based Credit System (CBCS) adopted by the University of

Delhi Followmg types of courses are offered under CBCS:

1. Core Course (CC): Thesz courses are © be compulsortly studied by a stdess.

2. Elective Course (EC): An elective course is 2 course that can be chosen from a poal of courses
An elscave may be of following npes:



[

 Discipline Specific Elective (DSE): It iz an elective couse that adds proficiency to the srudenss

m the disciplme or leads to an ierdiscipimary approach 1o leaming. BEA (FIA) offer § papers
under this category four each in semesters Vand VI An addsional paper m Research project
mods (Semester-long Research Project) may be offerad at semester VI a5 extma adic paper
under discpline specific electives. Students can choose one Research project as exma paper
under the sndance of a tacher.

Generic Elective (GE): It 1s an alactive course offered by different acadennye discipimes Under
this category total 4 papers will be stadiad one paper each in first four semesters.

Ability Enhancement Compualsory Course (AECC): Two AECC papers are offerad, one in
semester [ (English equnvalent to MIL) and one in semester I (Environmental Science).

Skill Enbancement Course (SEC): 2 Skill Enfoncement Courses out of 2 pool of 4 arz offered
one axch in semester I and IV,



6.2. Semester-wise Distribution of Courses.
PROPOSED COURSE STRUCTURE UNDER CHOICE BASED CREDIT SYSTEM

Bachelor of Business Admmistration (Financial Investment Analysis)

[BBA (F14)]
Paper
Code
Semester |
[FCIO] | Envirommental Science AbiLty Enfancement -
Coapulsery
FCIUZ | Fimencial Accountingic ADAIVSES Core Dapane
(FCI0S |3 Economnc Core Disapane
Any One Fom the Lt of Genenic EJective | | EIective Lourse — Lenenc
Interdisciphnary Courses Tneerdiscplinary
= Semester L ~
FCXI BumsCmn(ImmEnghsh Abilsty Enhancement -
ML) Coopulsery
[FL W00 | Stamshics for Busmess Decsons Core Disapane
[FC03 | Cost & Viamagement Accountmg Core Disapare
Any Ope fom the Lt of Gepenc Elective /| Eactive Course - Geneng
Interdiscipinary Courses Interdscpinary
Semester 11
[FC 301 | Income Tax Core Disapane
[FC 30) | Corporate Fmance Core Disapane
[FC 305 | Fuancial MarketsX Instianons Core Dasapane
Any Ope Dom the List of Gepenc Blective /| Eaactive Course — Genenc
Interdisciplinary Courses Interdisciplinary
Any ONE &om 23t of SRILL Skl Enharcement Course
ENHANCEMENT COURSE (SEC)

W_LLTBN Core Disapane

(FC 40 ?umw ‘Core Discpane
FC 403 | Fimancial ECOROmeas Core Disapane
AnyOuﬁomtteLsthauxDum Elactive Course - Genene |/
,m Skl Enhancement Course
ENHANCEMENT COURSE (SEC)
[FC 0 1 Fortio
1 | Investment Analvss & 30 Lore
: Manyzament CﬂD&:pﬁm
Elctive -1 Discipline Speciiic Eective
EBctve - 1 DisCIpIne Speciiic Eechive
[FC 01 =
Lomporte Lore Disapane
FC o0d mmﬂmm Core Uisapane




Elctive - I

TP 5

Elcve -1V

pacific Ciective
DIsCpUne Speciiic Eective

Specific Elective

Lomorate Amuyss & Vauanon

5 138
Advanced Fmancal

.

‘Management of Fimancial Instirunons

Tnfemational Fimancial ATchiecture

Research Projects (additional course for extra
credit)

Skill Enhancement Courve:-

FS 301 [ 1T Toods for Business

TS 30! |Fancial Database and Anaiysss Sofware

TS 0] | Fencial Ambacs

TS I0] | Advanced Spreadsheets 1005 For FIRncial ATANSS

Summer Imemshp (5-5 weeks)
Genenx Elective / Course:-
FG 100 Covermance
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Preamble
The objecave of any programme at Hizher Education Insttute is to prepare thewr students for the
society at large. The University of Delhi envisions all its programmes in the best interest of their
students and in this endeavour it offers a pew vision 0 all its Under-Graduate courses. It imbibes a
Leaming Outcome-based Cumicuium Framework (LOCF) for all its Under Graduate programmes.

The LOCF approach is envisioned to provide a focused outcome-based syllabus at the undergraduate
level with an agenda to structure the taaching-leaming experiences in 2 more shadent-Centnc manner.
The LOCF approach has been adopted to strengthen students’ expeniences as they engage themselves
m the prozramme of thewr choice The Under-Graduate Prozrammes will prepare the students for both,

Each programme vividly elaborates its nature and promises the outcomes that are to be accomplished
by smudying the courses. The programmes also state the attmbutes that it offers to inculcate at the
Zaduation level The graduate attributes encompass values related to well-being, emotional stabilaty,
cntical thinking, social justice and also skills for employability. In short, each programme prepares
students for sustainability and life-long leaming.

The pew cumculum of B.Sc. (Hons) Food Technology offers the students to zain the requisite
knowledge, skills and aptirude for the field of food technology. The efforts are made to measure
cogrutive 25 well as apphed leammg Students are not only tramed on the cors components but also in
areas which are need based. innovative and relevant keeping in pace with the fast growing food
The University of Delhi hopes the LOCF approach of the programme B S¢. (Hons) Food Technology
will help students in making an informed decision regarding the goals that they wish to pursue in
further education and iife, at large.



1. Introduction to B.Sc. (Hons) Food Technology

The Food Technology course at the Bachelors level is being nun in the University of Delhi since the
Bast 25 years and was mtroduced by the Faculty of Science from the academic year 1989-1990. The
pew course has been prepared keeping i wiew, the umique requirsments of B.Sc. (H) Food
Technology stadents. The Food Technology course in Choice Based Credit System 15 of 3-year
duration which comprises of § semesters, divided into 14 Core papers, 4 Discipline Specific Elective
courses (DSE), 2 Skill Enhancement Elsctive Courses (SEC) and 4 Generic Elective (GE) Courses.
Each year consists of 2 semesters. This course has been prepared keeping in view, the unigue
requirements of B S¢. Hons Food Technology students.

The objectives of the course are:

o To mpart knowledge in areas related to Food Science and Technology.
o To enable the smdents to understand the food composition along with its physico- chemical,
o To acquaint the students with the technologies of food processing and preservation of plant and
amimal foods; cereals, pulses, ollseeds, fruits vegetables, spices, meat, fish poultry, sea food
o To stress on the mmportance of food safety and quality management, national and international
food laws and regulations as well as mmportance of food engmneening and packaging in food
industry.
The courss contents have been so desizned that it can keep pace with the rapidly growing food
mdustry. Since, Food Technology is an interdisciplinary science it is recommended that subjects like
Biochenustry, Biology, Chemustry, Maths, Statistcs, Biostatistics, Physics etc be preferably chosen as
the Genenc electve(GE) by the students as they are synergistic to the curnculum However, students
are free 1o pick up any of the Genenc Elective Courses offered by other departments.

2. Learning Outcome Based Curriculum Framework

2.1 Nature and Extent of the Programme in B.S¢. (Hons) Food Technology

The leammng outcomes-based cumculum framework is basad on the premise that every student and
graduate 1s umque. Each student or graduate has hisher own charactensstics in terms of previous
leaming levels and expeniences, life expenences, learmng styles and approaches to furure career-



related actions The quality, depth and breadth of the leaming experiences made available to the
students while at the higher education msttutions help develop their charactenstic amnibutes.

2.2 Aim: of Bachelor Degree Programme in B.Sc. (Hons) Food
Technology

The key objectives that underpin curnculum planning and development at the undergraduate level
mclude Progamme Leaming Outcomes, and Course Laaming Outcomes. For the B.Sc. (H) Food
Technology course it includes:

To demonstrate comprehensive knowledze and understandmg of the food techmology
curnculum.

To apply the principles of food science to preserve, process and package to assure the
quality and safety of food products.

To understand that the real-world problems in the food industry requirss continuous
acquisition of knowledze and its application to improve the safety and quality of a given
food ar process.

To amalyse, mterpret and draw conclusions from quantitative ‘qualitative data; and cntically
evaluate :deas, evidence and expenences from an open-minded and reasoned perspective.
To acquire knowledge and skills, including “Jearning how to lean”, that are necessary for
parucipating in learming activities throughout Lfe. through self-paced and self-directed
leaming aimed at personal development, and adapting to chanzing trades and demands of
work place through knowledge skill development reskiling.

To use ICT m a vanety of learning situations, demonstrate ability to access, evaluate, and
use a vanety of relevant information sources.

To acquure professional competency and entreprensunal skills for economuc empowerment.
To demonstrate the ability to acquire, amalyze, interpret and appropnately present
laboratory data.



3. Graduate Attributes in B.Sc. (Hons) Food Technology

Students are able to demonstrate comprehensive knowledge and understanding of one or more
disciplines such as chemustry, bio-chemustry, mathematics, statistics, microbiology, engzineenng,
management; regulations with support of different allied subjects of Life Science; Physical Science

Communication Slalls

Development of students’ communication skills s plannad through an AECC paper (English)

which is compulsory for each student. Besides that the students do vanous assiznments that enable

them to develop skills in public speaking wniting and effective’s interpersonal skills. Presentations

m each paper enhances thewr confidence, ability to express themselves; presentation skills.

Research-related slalls

Students develop a saentific temper and a sense of enquiry through various food technology papers.
They have capabilities in asking relevant questions relating to current issues and themes and stase
hypothesis and rationale for inquiry. Students are capable of using appropnate research methodology
especially for understanding safety issues in Food Technology and reporting the results in different
formats.

Cooperation Team work

Students are capable of effective working in diverse contexts and teams in class rooms laboratories,
student societies, indusay and the community. They have basxk management skills for mdependently

orzanizng events, resource mobilization and leading community based projects, mitiatives, cultural
shows.

Self-directed learning
Students are capable of working independently and ars able to apply the concepts of Food

Technology in an onigmal. creative manner 1o solve and manage real life issues for the customers

and industry. Students develop customized products as per the requirements of customers ez Sugar
free jams; sweets for diabetics, gluten free products for celiacs exc



Maulticuitural competence

Students are confident of working in diverse soczo-cultural contexts. They are able to effectvely
engage with muiticuirural groups and teams They have sensitivities of cross cultural and ethmic
diversity which they can apply to different settings. College through a student and faculty exchange
prozram with foreign unversity helps them to acquire muiticultural competency. They are competent
t0 seek hizher education m foreign universities

Moral and ethical awareness'reasoning

Student has awareness of ethical conduct in different situations (academic and personal). They have
skills in understanding and avoiding unethical behavior such as misrepresentation. plagiansm and
environmental misuse and wiolence. They are formally taught ethics of research and human
Lindiiibls indiisaanilis

Students have leadership qualities in orzanizing teams and their mobilization for effective problem
solving in dfferent Food Technology aspects. Students apply creative leadership for realization of
vanous goals. As a leader, they are trained to have greater customer sensitivity and connect. They can
orzamize food courts and design business plans.

Lifelong learning

Students acquire ability to gain knowledze and skills which are necessary in life for the holistic
development for meeting their professional and personal needs in varying environment and changmg

4. Qualification Descriptors for B.Sc. (Hons) Food Technology

The following descriptors indicate the expectations from B S¢. Hons Food Technology:

o The students will have a sound knowledge of Food Science and Technology.

o They will understand the technologes of food processing and preservations of all food groups.
o They will understand food composition. nutrinonal, microbiologxcal and sensory aspects.

o They will understand food safety and standards, both nationally and internationally.



o They will be versant with key principles of food engineering and packaging
5. Programme Learning Outcome in B.Sc. (Hons) Food Technology

The learning outcome of the course are-

o Knowladge of vanious areas related to Food science and tachnology,

¢ Understanding of the food composition and its physico- chemical, putntional. microbiological
and sensory aspects,

» Know how of processing and preservation techniques of pulses, otlseeds, spices, fruits and
vegetables, meat. fish, poultry, mik & milk products,

» Relevance and significance of food safety, food quality .food plant samitation. food laws and
regulations, food engmeening and packaging in food induswry.

6. Structure of B.Sc. (Hons) Food Technology

The B.Sc. (Hons) Food Technology programme will be of three vears duration. Each year will be
called an academic year and will be divided into two semesters, thus there will be a total of six
semesters. Each semester will consist of sixtesn weeks.

The programme will consist of core papers, genenal electives and discipline electives of 6 credits, 4
credits theory and 2 credits practical courses. Skill ephancement courses are 4 cradits courses which
compnise of practicals or theory 2 credits and Practicals 1 credits For theory classes 1 credit mdicates
2 one hr lecture per week while for Practicals | credit indicates a two hour session per week.

The programme includes Core Courses (CC) and elective courses. The core courses are all compulsory
courses. There are three kinds of elective courses: Discipline-Specific Elective (DSE), Genenc Elective
(GE) and Skill Enhancement Course (SEC). In addinon there are two compulsery Ability Ezhancement
Courses (AEC)

To acquire a degree m Food Technology a student must study fourteen Core Courses, four Discipline-
Specific Electves, four Genenic Electives, two Skill Enhancement Courses and two compulsory Ability
Enhancement Courses The Core Courses, Discipline-Specific Electives and Genenc Electives are six-
credit courses. The Skill Enhancement Courses are four-cradit courses while the Ability Eshancement



Courses are two cradit-courses. A student has to eam a minimum of 148 credits to get a degree in B.Sc.
(Hons) Food Technology.

Thers will be fourteen Care Courses which are to be compulsortly studied to complete the requirements
for an Honours degree in B S¢. Home Science. The smdents will study two Core Courses each in
Semesters [ and I three Core Courses each in Semesters I and IV, and two Cors Courses each m
Semesters V and VI The Core Courses will be of six credits each (four credits theory and two credits
Practicals).

The programme offers § Discipline-Specific Electives (DSEs), of which the smadent must choose any
two in each of the Semesters V and VI. The DSEs will be of six cradits each (four credits theory and
two credits Practicals). A partcular option of DSE course will be offered i Semesters V and VI
semesters only if the minimum number of students opting for that course 5 10.

Sm Genenc Electve (GE) courses will be offered to the students of the B.Sc. Hons Food Technolozy
programme by other departments and the student will have the option to choose one GE course each in
Semesters [ I [T and IV. The GEs will be of six credits each (four credits theory and two credits
Practicals).

The srudents will undertake two Skill Enhancement (SE) courses of four credits each in Semesters III
and IV, which they can choose from the list of SE courses offered by their college. The SE courses will
be of four credits each (two credits theory and two cradits Pracncals). The Deparment of Food
Technology is offenng five such courses

The two compulsory Ability Enhancement Courses (AECs): AE] (Environmental Sciences) and AE2
(English communication) will be of four credits sach (theory only). The student will take one each in
Semesters [and IT

The teaching leaming will involve theory classes of one hour duration and practical classes. The
presentation, audio, video tools, e-leaming ‘e-content, field mps/ indusery visits, semunars, workshops,
projects and class discussions. The assessment broadly will compnise of internal assessment (25%) and
End Semester examination (75%). The internal assessment will be through MCQs, test, assignment,
oral presentation, quizzes and worksheets Each practical paper will be of 50 marks.



6.1.

Credit Distribution in B.S¢. (Hons.) Food Technology

CORE courses
Semester | Course Code Course Name Credits
(Th+Pr)

CCFTI01 Fundamentals of Food Technology 442

I CCETIN Principles of Food Science 441

i CCFT 201 Technology of Food Preservation 442
CCFT 202 Food Processing Technology 442

m CCFT 01 Food and Numiion 4
CCET 32 Technology of Fruits, Vegetables 442

and Plantation Crops

CCFT 3 Technology of Dairy and Sea Food 442

I\ CCET 401 Technology of Cereals, Pulses and Oilsesds 442
CCET 42 Food Microbiology 442
CCEFT 43 Technolozy of Meat, Poultry and 42

' CCFT 01 EFsdEngmmg 42
CCFT 502 Food Chemistry-] i

Vi CCET 601 Food Chemistry-II 42
CCET 602 Food Qualiry And Sensory Evaiuation i




DISCIPLINE SPECIFIC ELECTIVE COURSES

Semester | Course Code | Course Name Credits
(Theory=<Pr)

Vand VI [DSEFT 01 | Food Sasety =
DSEl |DSEFT® | Food Quality Management
(Any |DSEFT03 | Bakery Technology
%) DSEFTO4 |Food Packaging

DSEFT05 | Nutraceutical and Functional foods

DSEFT06 | Food Plant Sanitation

DSEFTO1 | Food Safety 42
ZEL | pserTm0 Food Qualiry Management
2,"’,’ DSEFT03 | Bakery Technolozy

DSEFTO4 | Food Packazms

DSEFT05 | Nutraceutical and Functional foods

DSEFT06 | DSE FT06 Food Plant Sanitation




SKILL ENHANCEMENT ELECTIVE COURSES
Course Course Name

—

SECET 01 | Entreprensursiup Development

D&V |SECFT02 |Food Product Development
SECFT03 | Food Fermentation Iechnology
SECFT M | Confectionary Technology
SECFT 05 | Project and Technical Report
GENERIC ELECTIVE COURSES
Semester Course Code Course Name Credits
(Theory+Pr)
GEFTO Food Processing and Preservation
GEFTO Chemistry of Food
GEFTO Sensory Evaluaton of Food
LI I and A
v GEFTM Food Microbiology and Food Safety
GEFT 05 Food Enzineenng and Packagingz
GEFT 06 Technology of Plant and Animal Foods




6.2.

Semester-wise Distribution of Courses

kSe-esw Course Opted Course Name Credits
Ability Enhancement English Communications -
y Course -1 Environmental Science
CC FT 101 Theory Fundamentals of Food -
il xidins Techoology
CC FT 101 Practical Fundamentals of Food p)
ity Techoology Practica
CC FT 102 Theory Pnnciples of Food Science |4
CC FT 102 Practical Pninciples of Food Science | 2
GE FT -1 Theory GE-1 4
= GE FT -1 Practical GE -1 Prcucal 3
11 Ability Enhancement Enghish Compumications’ | 4
Course - 11 Environmental Science
CC FT 201 Theory Technology of Food 3
CC FT 201 Practical Technology of Food 3
e Presenation Practical
CC FT 202 Theory Food Processing T -
"CC FT 202 Practical Food Processing 1echnology | 2
- PRACTICAL
GE FT -2 Theaty GE -2 Theary -
(GE F1 - Practical GE - Practical 3
111 [CC F1 301 Theory Food and Numtion -
CC FT 301 Practical Food and Numtion Practical | 2
CC FT 302 Theory Technology of Fruuts, 4
Vegetables and Plntation
CC FT 302 Practacal Technology of Fruats, )
Vegetables and Plntation
o Crops Practical
CC FT 303 Theory Technology of Daury and Sea | 4
Food
[CC FT 303 Practical Technology of Daury and Sea | 2
Food Practical
SECFT 1 SEC-1 4
GE FT -3 Theary GE -3 Theory -
IS GE FT -3 Practical GE - 3 Practical ]
I\ CC FT 401 Theory Technology of Cereals, -
_ Pulses and Oilseeds
CC FT 401 Practical Technology Of Ceraals, 2
Pulses And Otlseeds




Food Microbiolozy Practical
Technolozy of Meat, Poultry

L B

acd TE2 =
Technolozy of Meat, Pouliry

L

v’

Food Engineering Practical
Food Chemustry-1
Food Chenustry-I Practical

DSE -1 Theary

DSE -1 Practical
DSE -2 Theary

DSE -2 Practical

Food Chemisty- T _

Food Chemustry-II Practical
Evaluation

Evaluation practical
DSE -3 Theory -

SE 3 Practcal DSE -3 Pracncal
SE 4 Theory DSE -4 Theary 3
SE 4 Practical DSE -4 Practical
Total 138Credits
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"
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Total Credits: 84 CC - 24 DSE + 8§ SEC + § AECC + M GE = 148 Credits



7. Courses for Programme for B.Sc. (Hons) Food Technology

Core Course (14 Courses) Total Credits 84

Credits - 6 Each (4 Credits Theory + 2 Credits Practical = 6)

CC FT 101-Fundamentals of Food Technology: 4 Cradits Theory = 2 Cradits Practical
CC FT 102-Principles of Food Science: 4 Credits Theory + 2 Credits Practical

CC FT 201- Technology of Food Preservation: 4 Cradits Theory + 2 Credits Pracnucal

CC FT 202- Food Processing Technology: 4 Credits Theory + 2 Credits Practical

CC FT 301-Food and Nutrition: 4 Credits Theory + 2 Credits Practical

CC FT 302- Technology of Fruits, Vegetables and Plantation Crops: 4 Cradits Theary -
2 Credits Practical

CC FT 303-Technology of Dairy and Sea Food: 4 Credits Theory - 2 Cradits Practical

CC FT 401- Technology of Cereals, Pulses and Oilseeds: 4 Cradits Theory + 2 Cradits
Practical

CC FT 402- Food Microbiology: 4 Credits Theory + 2 Credits Practical

CC FT 403- Technology of Meat, Poultry and Egg: 4 Cradits Theary + 2 Credits Practical
CC FT 301-Food Engineering: 4 Credits Theory = 2 Credats Practical

CC FT 502-Food Chemistry-I: 4 Craduts Theory = 2 Creduts Practical

CC FT 601-Food Chemistry-II 4 Credirs Theory + 2 Cradits Practical

CC FT 602-Food Quality and Semsory Evaluation: 4 Cradits Theory = 2 Cradits Practical

Discipline Specific Elective (Any Four) (4 X 6 = 24 Credit:)

Credits - 6 Each (4 Credits Theory + 2 Credits Practical = )

DSE FT 01 Food Safety: 4 Credits Theory + 2 Credits Practical

DSE FT 02 Food Quality Management: 4 Credits Theory + 2 Credits Practical

DSE FT 03 Bakery Technology 4 Credits Theory = 2 Cradits Practical

DSE FT 04 Food Packaging: 4 Credits Theory = 2 Cradits Practical

DSE FT 05 Nutraceutical and Functional Foods: 4 Cradits Theory = 2 Credits Practical
DSE FT 06 Food Plant Sanitation: 4 Credits Theory + 2 Credits Practical

Skall Enhancement Elective Coursze (Any Two) (44 =8)
Credits - 4 Each

SEC FT 01 Entrepreneurship Development: 2 Cradits Theory = 2 Cradits Practical
SEC FT 02 Food Product Development: 2 Credits Theory + 2 Credits Practical
SEC FT 03 Food Fermentation Technology: 2 Cradits Theory - 2 Cradits Practical
SEC FT 04 Confectionary Technology: 2 Credus Theary + 2 Credits Practical
SEC FT 05 Project and Technical Report: £ Cradits Practical



Generic Elective (Any Four) (4 X 6=24)

Credits - 6 Each (4 Credits Theory + 2 Credits Practical = )

GE FT 0L Food Processing and Preservation: 4 Credits Theory - 2 Credits Practical

GE FT 02. Chemistry of Food: 4 Credits Theory = 2 Credits Practical

GE FT 03. Sensory Evaluation of Food: 4 Credits Theory - 2 Credits Practical

GE FT 04, Food Microbiology and Food Safety 4 Credits Theory = 2 Credits Practical
GE FT 05. Food Engineering and Packaging: 4 Credits Theory + 2 Credits Practical

GE FT 06. Technology of Plant and Animal Foods: 4 Cradirs Theory = 2 Cradits Pctical

Total Credits: 84 CC + 24 DSE + 8 SEC + 8 AECC + 14 GE = 148 Credits
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Preamble

The objective of any programme at Higher Education Institure is to prepare therr students for the
society at large The Umversity of Delhi envisions all 23 programmes in the best mterest of their
students and in this endeavour  offers a new vision to all its Under-Graduate courses. It imbibes
a Learning Outcome-based Cumculum Framework (LOCF) for all ws Under Graduate

programmes.

The LOCF approach is envisioned to provide 2 focused outcome-based syllabus at the
underzraduate evel with an agenda to structure the teaching-learming expensnces i a more
student-centric mamner. The LOCF approach has been adopted to stremgthen students’
experiences as they enzage themselves in the programme of thewr choice. The Under-Graduate
Programmes will prepare the students jor both. academia and enplovability.

Each programme vividly elaborates its mature and promuses the outcomes that are to be
accomplished by studying the courses. The programmes also state the attributes that # offers to
mcuicate at the graduation level The graduate artnbutes encompass values related to well-bemg,
emotional stability, cnitical thinking, social justice and also skills for epplovability In short,
2ach progzramume prepares students for sustamabiliry and hife-long learning.

The new curnicuium of B.S¢. (Hons) Instrumentation is designed in such a way that the lsamers
should be able to comprehend and analyze the subject. Students will be able to equip themselves
to the basic and advanced theones of Instrumentation to a complete skill set compatidie to
industry standards. The exhaustive curriculum will prepare them to pursue higher education as
well conpete in the job market

The Unversity of Delhi hopes the LOCF approach of the programme B.Sc (Homs)
Instrumentation will help students in making an informed decision regarding the zoals that they
wish to pursue in further education and life. at hrge.



1 Introduction to Programme

The Jearning outcomesbased curriculum framework (LOCF) for B.S¢. (Hons) Instrumentation 15
mtended to prepare a cumiculum which empowers the graduates to design. comstruct and
maintainthe entire instrumentation system of any industrial undertaking of national and global
standards. The famework will he) m mamtammng intemational standards to ensure global
competitiveness and facilitate student/zraduate mobility after completion of B.Sc. (Honours)
Instrumentation program The famework intends to allow for greater fiexibility and mnovation
o curncuium desizn and syllabus development, teachmg learming process, assessment of student
learning Levels,

The LOCF for B.S¢. (Honours) Instrumentation 15 preparad by takmg CBCS cumicular structure
of B.Sc (H) Instrumentation provided by the UGC as reference It may be modified without
losmg the essence of CBCS and LOCF.

Program Duration:

The B.S¢. (Hons) Instrumentaionprogramme will be of three vears duration Each vear will be
called an academic year and will be divaded into two semesters Thus there will be a total of six
semesters. Each semester will consist of sixeen weeks,

Desizn of Program:
The teaching-leaming will mvolve theory classes (Lectures) of onshour duration. tutorials and
practical classes. The curnculum will be deliverad through vanous methods mchuding chalk and

talk, powerpomt presentations, audso, video tools, E-armmg/E-content, virtual habs, simmulations,
field trpsIndustry wisits, semumars (talks by experts), workshops, projects, models , chss
discussions and other listad suggestive ways. T&mmhudlyvincmoﬂmml
Assessment (Continuous Evaluation) and End Semester Exammation Each theory paper will be
of 100 marks with 25% marks for Intermal Assessment and 75% for End Semester examination
The internal Assessment will be through MCQ, test, assiznment, oral presentation. worksheets,
short project and other suggzested methods. Each practical paper will be of 50 marks.

Programme Structure:

The programme will consist of six-credit courses, four-credit courses and two cedit courses. All
s credit courses with practicals will conprise of theory classes (four credits) and practicals
(two credirs) whereas those without practicals will have theory classes (five credits) and tutorals
(one cradit). Four credit courses will comprise of theory classes (two credits) and practicals (two
credits). Two credit courses will conprise of theory classes only (two credits). For theory or
tutorial classes, one credit indicates a one hour Jecture per week while for practicals one crednt
indacates a two-hour session per week. Each practical or tutorial batch will be of 12-15 students.

The programme includes Core Courses (CC) and elective courses The core courses are all
compulsory courses. There are three kimds of elective courses: Discipline-Specific Elective
(DSE), Genenc Elective (GE) and Skill Enhancement Course (SEC). In addmion there are two
compulsory Ability Enhancement Courses (AEC). The outline of the Course 15 as under



1. Core Course: A course, which should compulsortly be studied by a candidate as a core
requirement s termed as 2 Core course.

2. Elective Course: Genenally a course which can be chosen fom a pool of courses and which
may be very specific or specialized or advanced or supportive to the discipline’ subject of study
or whih prowides an extended scope or whih emables an exposure to some other
discpline/subject/domain or murtures the candadate’s proficiency'skill is called an Elective
Course.

2.1 Disciphne Specific Elective (DSE) Course: Elective courses may be offered by the main
discpline’subject of study 15 referred to as Discipline Specific Elective. The University Institute
may also offer discipline related Elective courses of mterdisciplinary mature (to be offered by
main discipline ‘subject of study).

2.2 DissertationProject Work: An elective cowrse designed to acqure specialadvanced
knowledge. such as supplement study'support study’ solving / amalyzing /explonng a real life
situation / difficult problem into a project work, and a candidate studies such a course on his own
with an advisory support by a teacher'faculty member is callad dissertationproject work. A
Dussertation Pmtctvukmldbeofdmdn A DissertationProject Work may be given in

D=u of a disciplme specific elective paper.

2.3 Genenic Elective (GE) Course: An elective course chosen generally fom an unreled
discpline’subject, with an intention to seek exposure is called a Genenx Elective.

PS.: A core course offered in a discipline'subject may be treated as an elective by other
discipline’subject and vice versa and such electives may ako be referred to as Gemeric
Elective. Therefore, the department 15 free to offer any of its Core Courses as Genmeric
Electives to other disciplime'subject.

3. Ability Enhancement Courses (AEC)'Competency Improvement Courses'Skill
Development CoursesFoundation Course: The Ability Enhancement (AE) Courses may be of
two kinds: AE Compuisory Course (AECC) and AE Elective Course (AEEC). "AECC™ courses
are the courses based upon the comtent that leads to Knowledze enhancement They ((3)
Envronmental Science, (i) EnglishMIL Commumication) are mandatory for all disciplines
AEEC courses are valie-based and‘or skill-based and are aimed at providing hands-on-trammg,
competences, skills, etc.

3.1 AE Compubsory Course (AECC): Environmental Science, English Communication™MIL
Commumication

3.2 AE Elective Course (AEEC): Thess courses may be chosen from a pool of courses designed
1o provide value-based and ‘or skill-based mstruction

To acquwe a degree in Instrumentation 2 student must study fourteen Core Courses, four
compulsory Ability Enhancement Courses. The Core Courses, Disciplme-Specific Electives and
Generic Electives are six-cradat courses. The Skill Enhancement Courses are four-credit courses
while the Abilry Enhancement Courses are two credz-courses. A student has to eam a minimum
of 148 credits to get a degree in B.Sc (Hons) Instrumentation.



There will be fourteen Core Courses which are to be compulsorily studied to complete the
requirements for an Honours degree in B.S¢ Instrumentation. The students will study two Core
Courses each m Semesters I and II, three Core Courses each m Semesters I and IV, and two
Core Courses sach in Semesters V and V1. The Core Courses will be of six credms each (four
credits theory and two cradits practicals).

The programme offers nme Discipline-Specific Electives (DSEs), of which the student must
choose any two m each of the Semesters V and VI. The DSEs will be of six credits each (four
credits theory and two credits practicals) A particular option of DSE course shall be offered in
Semesters V and VI semesters only if the munimum number of students opting for that course is
15. The DSE course that is project work will also carry s credits. The mumber of students who
will be allowad to opt for project work will vary from college to collage depending upon the
mfrastructural facibities and may vary each year The college shall announce the number of seats
for project work well in advance and may select the students for the same based on mert. Project
work will involve mvestizative work and the srudent will have to do this in the time after their
regular theory and practical classes. The final evahation of the project work will be through 2
committee mvolving mtemal and extemal exammers. In this regard zwidsimes provided by
University of Dell for exscuting and evaluation of project work will be final Students will be
asked ther choice for Project work at the end of IV semester and all formalities of topic and
mentor selection will be conpiletad by this tme.

Different Generic Elective (GE) courses will be offered to the students of the B.Sc. (Homns)

Instrumentationprogramme by other departments of the college and the student will have the
option to choose one GE course each m Semesters I, I I, and IV. The GEs will be of six

credits each (four credes theory and two cradits practicals or five credss theory and one credit
tutorial). The Department of Instrumentation will offer nine GE courses for srudents of other
departments A core course offered in a discipline subject may be treated as an elective by other

discipline/subject and vice versa and such electives may also be referred to as Generic Elective.
Therefore, the Department of Instrumentation is free to offer any of its Core Courses as Genenc

Elsctives to other disciplme subject.

The students will undertake two Skill Enhancement (SEC) courses of four credis each
Semesters [II and IV which they can choose from the list of SEC courses offered by their
college. The SEC cowrses will be of four credits each (rwo cradits theorv and two cradas
practicals). The Department of Instrumentation is offering six such courses.

The two conpulsory Abilty Enhancement Courses (AECs): AECC] (Environmental Sciences)
and AECC2 (English commumnication) will be of four credis each (theory only). The student will
take one each in Semesters [and IT

2. Leammg Outcome-based Cumculum Framework n B.Sc.(Hons)
Instrumentation

The learning outcomes based approach implies that when an academic programme is planned,
desmable Jsarning outcomes are identified and considered m formulation of the phns Course
comtents, learming activitses and assessment fypes are designed to be comsistent with the
ahievement of desired Jsarning outcomes. The leaming outcomes are m terms of knowledge,
Professional artitude, work ethics, cntical thinking, self managed learning adapeability, problem
solving skills, communication skills, interpersonal skills and group works. At the end of 2



particular course program, assessment i camed out to determune whether the deswed outcomes
are being achieved. This outcome assessment provides feedback to ensure that element m the
teaching and Jearning environment are actmg in concert to facilitate the nurturing of the desired
outcomes. The expectsd leaming outcomes are used as reference pomnts that would help
formulate graduate amnbutes, qualification descriptors, programme Jeaming outcomes and
course Jeaming outcomes which in tum help not only in curriculum planning and development,
but also in delivery and review of academic programmes.

The overall objectives of the leaming outcomes based curnculum Famework are to

o Help formmiate graduate atibutes, qualification descrptors. program leaming outcomes
and course learning outcomes that are expected to be demonstrated by the holders of

o Enable prospective students, parents, employers and other to understand the nature and
Jevel of learning outcomes or artributes a graduate of a programme should be capable of
demonstrating on successful conpletion of the programme of study.

o Maintam mational standards and intermational comparability of l2aming outcomes and
academic standards to ensure global competiiveness, and to Scilitate student/graduate
mobality.

o Provide higher education instxutions an muportant pomt of reference for desigming
teaching-lsaning strategies, assessing student learming level and periodic review of
programme and academuc research

2.1 Nature and Extent of the Programme 1 B.S¢ (H) Instrumentation

B.Sc. (Hons)Instrumentation is a specialized branch of physical sciences which caters to study of
measurement in physical chemical biological sciences along with medical and engineermg

scences. B Sc (Honours) Instrumentation is 2 professional course which is desizned to develop
skills which imparts knowledge m science and technology of measurement and coatrol; %0 prepare

skilled mampower that can objectively contrbute towards design development, use and
mamtenance of vanous mstruments and machine leaming environment.

At 2 tme when automation and artificial meelligence are bemng comsidersd instrumental in
defining the onset of the fowth industrial revolution. an outcome-oriemted course in
Instrumentation has potential to produce tramed professionals ready to take up the challenges m
research, industnal and commercial organizations. The programmein Instrumentation 15 designed
to develop academic and practical skills. The cowrse includes many specialized papers like
Transducers and Sensors, hbdmlme&mCmolSmEhcmmInsmm
Mexsurement Technology, Analytical Instrumentation Biomedical Instrumentation and
Standardization and Qualiry Control with the aim to produce graduates capable of adapting to
technological changes.

The present Jearning outcomes based model cumiculum of B.Sc. (Hons) Instrumentation. i
designed to provide better leaming experience to the graduates. Besides, imparting disciplimary
kpowledge cumiculum is aimed to equip the graduates wxh competencies like problem solving,
analytical reasonmg and leadership which provide them high professional competence.



2.2 Aums of Bachelor Degree Programme mn B Sc. (Hons) Instrumentation

The ovenall aims of the B.Sc (Hons) Instrumentation are to:

o Provide students with learning experiences that develop broad knowledgze and
understandmg of key concepts of Instrumentation and equip students with advanced
scientifictechnological capabilities for analyzing and tackhng the 1ssues and problems in
the automanon and contro! mdustres

o Develop ability in student’s to apply knowledge and skills they have acquwed to the
solution of specific theorstical and applied problems mn Instrumentation
o Develop abillines in students to design and develop imnovative solutions for benefis of
society, by diligence, Jsadership, team work and ifelong leammg

® Provide students with skills that enable them to get employment i industnes or pursue
higher studies or research assignments or turn a5 entreprensurs.

3 Graduates Attnbutes in B.Sc¢. (Hons) Instrumentation

Graduates Attributes (GAs) form a set of mdmdually assessable outcomes that are the
conponents mdicative of the zraduate’s potential to acquirs competence to practice at the
wmmmmﬂwx (Homs) Instrumentationare listed

GAL de Acqure in-depth knowledse of specfic discipline or
professional area, mchuding wider and global perspective, with an abilry to discniminate,
evaiuate, analyze and synthesize existing and new knowladgze and integration of the same for
enhancement of knowledge

GAL. Critical Thinking: Analyze conplex sciennific technolozical problems cntically. apply
mdependent | for synthesizmg mformation to make meellactual and'or creative advances
ﬁtc@xﬂngmmhmatﬁuhnﬂdmuﬂpohcycm

GA3. Problem Solving: Think [aerally and ongmally, conceprualize and solve
sceentific technological problems, evaluate a wide range of potential solutions for those problems
and arrive at feasible, optimal solutions after considering public heakth and safety, cultural
societal and environmental factors in the core areas of expertise.

GA4. Usage of modern tools: Create, select. learn and apply approprate tachmiques, resources,
and modem engineermg and IT tooks, including prediction and modelmg to complex
scennfic technological actviies with an understanding of the hmitations.

GAS. Collaborative and Multidisciplinary work: Possess knowledge and understanding of
group dynamuics, recogmize oppormunities and contmbute positively to collaborative-
multidisciphinary scientific research. demonstrate a capacity for self-management and teamwork,
decision-makmng based on open-mindedness, objectiviry and rational analysis i order to achieve
common 2oaks and further the leaming of themselves as well as others.

GA6. Communication: Commumicate with the scisnnifictechnological community, and wzh
society at large. regarding complex scientific technological activities confidently and effectively,
such as, being able to conprehend and write effective reports and design documentation by



adhering to appropriate standards, make effective presentations, and give and receive clear
m. xm :

GA7. Life-long Learming: Recogmze the need for. and have the preparation and abiny to

engage it life-long Jearning mdependently, with a hugh level of enthusiasm and commirment to
improve knowledge and competence contimpously.

GAS. Ethical Practices and Social Responsibility: Acquire professional and inrellacrual
meegrity, professional code of conduct, ethics of ressarch and scholarship, consideration of the
impact of research outcomes on professional practices and an understanding of responsibiliry to
contribute to the communiry for sustamable development of society.

4. Quabficaion Descniptors for Graduates m B.Sc.(Hons)
Instrumentation

A qualification descriptor mdicates the generic outcomes and attnbutes expected for the award of
a particular type of qualificarion The leammnz expenences and assessment procedures are
expectad 10 be designed to provide every student with the opportunity to achieve the intended
programme Jsarning outcomes. The qualification descriptors reflect folowmgs:

1. Disciplinary knowledge and understanding
2. Skills & Ability
3. Global conpetencies that all students i different academuc fields of study should

4.1 Qualification descriptors for B.Sc. (Honours) Instrumentation Programme: Some of the
expected leaming outcomes that a student should be able to demonstrate on completion of
a B S¢. (Hons) Instrumentation programme may inciude the following:

Knowledge & Understanding

o Demonstrate extensive knowladze of the disciplinary foundation in the various areas of
Instrumentation, as well a3 insizht into contemporary research and development.

o Demonstrate specialized methodological knowledze im the specializad areas of
Imumn':: about professiomal Imerature, stamstxal princples and reviewms

Skalls & Ability

« Demonstrate ability to apply Instrumentation knowledge & experimental skills crmically
and systematically for assessment and solution of complex Instrumentation probiems and
tssues related to Analytical systems, Biomedical systems, computers networks, robotics,
VLSI Deszzn and fabrication and other specialized areas of Instnumentation.

o Demonstrate ability to model simulate and evaiuate the phenomenon and systems in the
advanced areas of Instrumentation.

o Demonstrate ability to apply one’s mstrumentation knowledge experimental skills,
scientific methods & advanced design simulation and validation tools to identify and
amafyze complex real Life problems and frame technological solutions for them



Communxcate his or her conclusions, knowledge & arguments effectively and
professionally both m wnting and by means of presentation to differsnt audiences in both
national and international contexz.

Abilery to work in collaborative manmer with others mn a team. contnbutions to the
mmphmmnnphmmm.

Abillty to mdependently propose ressarch/developmental projects, plan s
Proper manner

Ability to identify the personal need for further knowlsdge relating to the cumrent and
emerging areas of study by engaging in lifelong learning i practices.

5. Program leaming outcomes for B.Sc. (Honours) Instrumentation

The following prozram outcomes have been identifiad for B.Sc. (Honours) Instrumentation

5

Abuty to apply knowledge of mathematxs & science m solving mstrumentation related
probisms

Abilty to design and conduct mstrumentation expermments, as well as to analyze and
mterpret data

Ab:htytodsgnmdmnagemsmmm-)stmmpmessesmncwﬁtmtoa
given specification withm ethical and economic constramts

Abiary to identify, formmilate, solve and amalyze the PrODRIS Ik Varous GSCIpImes of
. ,

Ability to function as a member of 2 muindiscphnary team with semse of ethics,
mtegrity and social responsibility

Abulity to comnmnicate effectively @ term of oral and WITten COmmUMCAtion skills

Recoznize the need for, and be able fo engage m Lielong learming.

ESQEEEE

Abilty to use techmiques, skils and modem tfechnolozical sCientificengineerms
sofrwaretools for professional practices




Structure of B.Sc. (Hons) Instrumentation

6.1 Credit Distribution for B.S¢. (Hon:) Instrumentation

A 148 credis (as par Universty sorms) mill be required for a smdsat to be slighle to get degee of B.Sc

(Homs) Inscumentation. The credit distribution i as under:

CruhtDetais
('l\cm' Pr;t:';l)bor
(Theory + Tu
Core Courses (Theory) 14.4=6
Core Cmses sgﬂi 14.2=28
-
A.l. Duapline Specific Elective @ﬂfheoxy @nmu) 4.4=1§
A3 Discapline Specific Elective (DSE) Practical (4 inzamsher) |4+ 2=8

"B 1. Genenic Elective InferdisCipinary (GE) 1B0TY (4 i swsher)

$-4=160 =5=20

.
(=
"
[
4
=2
'™

(B, Generi Elactive (GE) Practicall Tutorial® (4 i sumber)
e

1 Ability Enhancement Compabory Courses (AECC)
(2 papers of 4 credits each)

memml Science Emhsb \m. Communication

talea
4

"
Lo

2. Skill Enhancement Courses (SEC)™*
(2 papers of 4 cradits each)

Total

* Wherever there 15 a practical there will be no tutonial and vice-versa.
*¢ As par University notiSicaticn ( No. Aca.1'Choice Based Credit System2016/1173 dated 04.10.2016)




6.2 Semester-wize Distribution of Courses

_ _ Semester | _ —
Cowrse Courze Name Howrs' | Credit
Type | Week
i Con I Rasic lrewlt Theory arad K feord A saadisii - =
d Cui Coml Applad Pinsics - -
3 Cas Lab] Bak (rcad! Dacory and Nefworl Analvsts Lab I y,
3 Coan Lab 1L Apphied Physics Lab B 3
T & [=E L
] - %-rl'_ Proctioa Tutorial 41 e
7 ARCC | -+ ibapiish ML Commwsicanon)  Emvirosmonial - -
Adience
Total Credic: n
Temezter 1
Course Course Name Howrs | Credit
Tipe Week
1 Cars L Analop Dievices omd (Iroasdts 1
_;__ Cne F R Mirsors - -
3 %EE Anmalog Devices and Clrewits Lab - 2
4 Cors LabIV: Frossidiacwrs aral Sensord Lab = 2
3 = 7 L
z E = Froctical Taorial &1 ) L
T | AKCC | ARCCE [Englshk  MIL  Commuscaton)  Emvironmenial || 3 I
Solwncs _
Totall Crediz | 20
Semester 1
Cowrze Courze Same Houry™ | Cred:z |
Type Week
1 (" T)'§ Fromeical 1t rsmenRifion = -
3 Caw VL Thgiaal Fectronics amd THDL = a
3 S VI Erpl 4 ry
4 ComlabV Biomodical nitramenidtion [ab 4 d
3 Cars Lab VT [ngisal Klectronses amd VHIE lab < .
£ Core Lab Vi Fagineering Mathewarics Lab = 3
7 =1 r T
T < [EEF Fractical Torid I [ I
9 | SEC | SC-L : E
Total Credins hi |




— i "
Tipe _ Week
1 Cons VIO Uperational Amplfiess and Applivations : s
i IX: Arafiticdl MairmenLion = -
3 Cam X: Fivw i It siation - -
- Tan Lab VI Uperational Ampiiters and Appicoionsl b 3 3
J Laore Lab IX: Anahiical lesrrumeniation [ab - F |
3 Taslab X Flectronic butramensution Lab - p
7 = a5 50
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C.

CORE COURSE (CC):
Credit: 06 each (Theory: 04 + Lab: 02)

Basic Circuit Theory and Network Analysis (4+4)
Applied Physics (4+4)

Anmajog Devices and Circuits (4+9)
Transducers and Sensors (4=4)

Bomedical Instrumentation (4+4)

Digital Electronics and VHDL (4-4)
Engmeermg Mathemancs (4+4)
OpermlAmph&smdApplnms(M)
Analytical Instrumentation (4-4)

. Electronic Instrumentation (4-4)
. Measurement Technology (4+4)
. Mxcroprocessors (4+4)

. Power Electronics (4+4)

. Control Systems (4+4)

Discipline Specific Electives (DSE):
(4 papers to be selected) - DSE 1-4
Credit: 06 each (Theory: 04 + Lab: 02)

Signals and Systems (4+4)

Advanced Analytical Instrumentation (4+4)
Commumcation System (4+4)

Advanced Biomedical Instrumentation (4+4)
Embedded System and Robotics (4+4)

Process Control Dynamics (4+4)

Rehabiliry and Qualxy Control Techniques (4+4)
Arnfcal Intellizence (4-4)

Dissertation (4+4)

Skill Enbancement Course (SEC) (02 papers) SEC1 to SEC2

Credit: 04 each (Theory: 02 + Lab: 02)

Programming in C (2+4)

VLSI Design and Verification (2+4)
Testing and Calibration (2+4)

PLC and SCADA (2+9)

Virtual Inscrumentation (2+4)
Programmung using MATLAB (2+9)



D. Generic Elective Papers (GE) for other DepartmentsDisciphines: (Credit: 06 each)™**
. Sensors and its Applications (4-4)

Instrumentation & Control (4+4)

Analvtical Instrumentation (4+4)

Nuclear & Biomedical Instrumentation (4-4)
Machine Intellizence (4-4)

Standardization and Quality Control (4=4)
MATLAB and 13 Apphmms (4=4)

e L e R

Any of the Core Courves in Category A can be offered as Generic Electives to other
disciphine subject.

*** Finaily, a word on the Generic Electives 10 be chasen by Instrumentarion students. They are,
aof course, free to exercize their choice in @ way they deem fit. However, it is recommended that
they shaii avoid optng for a Gemeric Electve ¢f amother program that has mgjoryy
overiapping 1o their core cowrse.

Important:
The size of the practical group for practical papers 1s recomumended to be 12-15 students.
Note:

1. Unwersines/Institutions Departments may wish to add mors courses azainst categones
marked B, C and D, depending on the avatlability of specialists and other required resources.

2. Any major deviation m the category A (core courses) is kely to impact the very philosophy
of LOCF m Instrumentation.

3. DeparmmentsBoard of Studies’ Universzies should have freedom to ammange courses i the
order they deem f with justification.

4 Whenever stakeholders seek to introduce modifications or alterations m the LOCF or CBCS

guidelines, they are (2) expacted to have adequate and transparent justifications to do so and (b)
mmnuxmmmmmmmw
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Preamble

The objective of any programme at Higher Education Institute is to prepare their smdents
for the sociery at large. The Unwversity of Delhi envisions all its programumes in the best
interest of their students and in this endeavour it offers a new vision to all its Under-
Graduare courses. It imbibes a Leaming Outcome-based Curniculum Framework (LOCF)
for all its Under Graduate programmes.

The LOCF approach is envisioned to provide a focused, outcome-basad syllabus at the
underzraduate level with an agenda to soucture the teaching-lsamng expeniences i 2
more student-centric manmer The LOCF approach has been adopted to strengthen
students” expenences as they engage themselves in the programme of their choice. The
Under-Graduate Programmes will prepare the students for both academia and
emplovabiliry.

Each programme vividly elaborates its nature and promises the outcomes that are to be
accomplshed by smudving the courses The programmes also state the amributes that
offers to inculcate at the graduanon level The zraduate amnbutes encompass vakues related
to well-beinz, emotional stability, cntical thinking, social justice and also skills for
employability. In short, each programme prepares students for sustamabulity and life-long
Jsarninz

The new cumculum of Bachelor of Management Studies offer students” core papers that
belp build thexr foundation in the area of management. The choice of genenc electives and
skill ephancement courses enable students to pursue an area of ther interest in the field of
management. The contents of each course have been carefully designed to prepare smdents

with knowledge and skill sets that will ot only make them industry ready but also foster

The University of Delhi hopes the LOCF approach of the programme Bachelor of
Management Studies will help students in making an mformed decision regarding the goals
that they wish to pursue m further education and hife. at large.






Introduction to Bachelor of Management Studies Program

Bachelor of Management Studies or BMS 15 an undergraduate program for management
studies. The course allows students to obtain the knowledge and skills needed to assume
management positions in 3 wide range of organizations Mamagement Studies program
provides students with a solid foundation in the field of management and strategy
designinz The electives allow students to develop deeper knowledze in specific areas of
mnterest - finance, marketing, human resource management and management of global
business. In addition to business management course, it will equp students to understand
bow orzanizations work, how they are managed. and sensitize students towards national
and international environments. Students canterad learming focuses on skills and practices



Learming Outcome-based Curriculum Framework in Programme
Bachelor of Management Studies

The LOCF program in BMS provides an opportunity for the srudents to choose courses
from the prescribed courses comprising core, discipline specific elective, generic elective
and skill ephancement courses. The courses will be svahated following the grading
system, which is considerad to be better than the conventional marks system. This will
benefit the stadents to move across institutions within India to begin with and across
countries. The uniform grading system will also enable potential employers in assessing
the performance of the candidates. In order to bnng uniformity in evaluation system and
computation of the Cumubtive Grade Pomt Average (CGPA) based on student's
performance in exammations, the UGC guidelines will be folowed

11 Nature and Extent of the Programme in Bachelor of Management Studies

OQutiine of Leaming Based Cumicuium Framework:
1. Core Course: A course, which should compulsonly be studied by a candidate as a core
requirement i pursuit of a bachelor degree m management
1. Elective Course: A course which can be chosen from a pool of courses and which may
be very specific or specialized or advanced or supportive to the coursesprogram m
management or which provides an extended scope or which emables an exposure to some
other discipline/subject'domam or nurnures the candidate’s proficiency'skill 1s called an
Elective Course.
2.1 Discipline Specific Elective (DSE) Course: Elective cowrses offered by the
main discipline'subject of stady of management is referred 1o as Discipline Specific
Elective. A choice from among four DSE - Fmance; Marketing, Human Resource
Management, Management of Global Business- are offered to stdents to zam
advanced exposure to an elective of thew choice.
A Student would be free to choose any FOUR courses (TWO courses in semester V
and TWO in semester VI from the courses offered) fom ONE gZroup The

programme offers FOUR groups viz. Fimance (DSE - I), Marketing (DSE - I0) ,



Human Resource Management (DSE - II) and Management of Global Busmess

(DSE-IV)

12 Generic Elective (GE) Course: An slective courss chosen genenlly from an

unrelated discipline/subject, with an insention to seek exposure 15 called a Generic

Elactive.

P.S: A core course offerad m a discipline subject may be treatad as an elecave by

other discipline‘subject and vice versa and such electives may also be referred to as
3. Ability Enhancement Compulsory Courses (AECC)' Skill Enhancement Course:
The Ability Enhancement (AE) Courses may be of two kinds: AE Compulsory Course
(AECC) and Skill Enhancement Courses (SEC). "AECC™ coursss are the courses based
upon the content that leads to Knowledge enhancement They (1) Environmental Science,
(1) English MIL Communication) are mandatory for all disciplines SEC courses are value-
based and'or skill-based and are aimed at providing hands-on-rammgz competencies,
skills, etc.

31 AE Compubory Course (AECC): Environmental Science, English

Communication MIL Communicanon

3.2 Skill Enhancement Courses (SEC): These courses may be chosen from a pool

of courses desizned to provide value-based and ‘or skill-based mstruction

1.2Aims of Bachelor's Degree Program m (LOCF) Bachelor of Management Studies
The cumiculum of BMS 15 planned to have the followmg aims:

1. The progression of the program and structure will enable students to bulld on their
learning in a systematic manner leading to cratical evaluation and applcation of the
concepts to the real world.

). Buid fundamentals in core areas of Accounts, Statistics, Economics, Financial
Management, Marketing, Business Research & Quanntative Techmiques and
exposure to relevant sofrware.

3. Sensitize students towards environment through EVS course.

4. Develop ability to use software for data extractions and analysis through statistical
and econometric tools under SEC papers.



5. Enabling students to zain advanced exposure in area of therr choice- Fimance,
Marketmz HRM and Management of Global Business

6. The program encourages students to undertake summer internship to gain practical
insight from industry which makes their understanding of courses taught more
mearezful

7. Through academic exposure, practical waming, skill enhancement develop students



Graduate Attributes in Bachelor of Management Studies

Disciplinary Knowled
Academic excellence Sound knowladge of the courses studied

Communication Skills

Strong presentaton and commumcanon skills: Presentations, group discussions, role plays
and class room discussions form an meegral part of the course cumculum. Each student on
an mdividual basis or as group asugnment prepare term papers which are presented and
reviewed. This teachmz pedagogy develops and enhances the commumcation and

presentation skill of smdents leading to them becoming effective presenters of their

Critical Thinking

Inculcating an intellecrually disciplined process of actively and skilfully conceprualizing,
applving amalysing, syntheszing andior evaluatng mformation gathered fom. or
generated by, observation, expenence, reasomng, as a gude to action

Problem Solving

The Program focuses on well researched and solution based thunking and applxation of
theoretical concepts to real ife case studies emabling students to develop problem solving
skills. Students develop an abulity to take up challenges mn ther professional camier and
provide effective solutons.

The ability to solve problems quickly and effectively. Systematx and methodical step-by-
step approach to thinking that allows graduates to break down complex problems into
single and manageable components.

Research-Related Skilk
The srudents are engaged with their faculty on research projects of current relevance and
cntical outcome They work on hve projects and collect data on industry for research based



projects and term papers. The students are taught the skill of using software for making
amalysis.

Cooperation Team Work

Leadership and team spirit Working on various assignments both academic and exia-
carmicular help them in becoming team worker. Group projects and presemtations and case
snadies EIve opporuIIY to shidents to lear team skills and understand team dvramics

Business data analysis that 15 researched observed or collected through surveys for projects
and term papers raquirss logical thinking and reasonmg for ammang at conclusions and
analytical outcomes.

Reflective Thiski
The assessment methods adopted for the courses include presentation on the specified class
projects which requires the use of analytcal thinking and critical evaluation.

Information/Digital Literacy
Students are requirsd fo prepars assigmmentsterm papers based on data assmmilated
through pnmary and secondary sources. The data for secondary sources i largely procurad
from diztal sourcesonline sources. The students are encouraged and taught the use of
online database and research of website and organizanons’ literature

Self-Directed Learning
Cunosity to acquire general knowledge and explore information to make better decisions,
develop rational and logical beliefs and thinking

Multicultural Competence

Students are emabled to understand the subjects dunng their classroom discussion In
addition to that they are advised, motivated and facilitated for co-curncular acovites %o
serve the society especially to those at bottom of the pyramid Further, they are sensitized
towards Environmental care whach has taken prume position because of the threar caused.



This sensitization is through the EVS paper in their first year of study. They are also
expected to semsitize the society towards social issues and aspects concerming larger

Moral and Ethical Awareness Reasoning

Courses include sensitization and cultivation of moral and ethical vake in students The
progzram includes courses on ethics and social responsibibity. Further through classroom
discussions the students are made to understand the importance of adopting ethical
practices in pursuit of business profits

Leadership Readiness Quakities

Creating an mnspinng vision of the future Motivates and inspires people to engage with
that vision Mamages delivery of the vision Accepting team spirit as an important
contributor to both personal and professional life. Participate in bealthy competiton,
genenation of more ideas, mproved productivity

Lifelong Learning

The course also onents the students towards bemer leaming and application on business
data. Thss will be possible only when they will update themselves on a datly basis and keep
aware of chanzmg environment

Encowragng smdents to generate a vanety of ideas and respomses, across differemt
categones and t look ar things from different points of view. Generating new ideas and
: .
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Qualification Descriptors for Graduates Bachelor of Management Studies

Demonstrate

(1) A coherent understanding of business operations and management

() Managerial and analytical skills in designmg business strategies and decisions

(i) Higher order skills in chosen area of specialization namely Fimance
Marketing, Human Resource Mamagement or Mamagement of Global
Busmess,

Use knowledge understanding and skills requirad for identifymz problems and issues,

collaction of relevant quantitative and or qualitanive data drawn form a wide range of

sources and application of the mformation to designing solutions.

Demonstrate subject-related and transferable skills that are relevant for engy level

management positions in diverse industnes;

Create 2 sound foundation for srudents to pursue higher level studies and research m

areas of management



Programme Learning Outcomes for Bachelor of Management Studies

1. Provide students with 2 sound theorstical base and exposure to cument busmess
challenzes

2 Prepare smdents with capabiliies and skills in areas of gemeral mamagement
marketing, finance. global business and human resource management, to take up roles
In managenal position across diverse industnes.

3. To encourage creativity and mnovative Sunking lsading to entreprensunal skills.

4 [Ephance the abdity of students to meet global challenges through sensiivity towards
orzanzational, ecopomic and cultural diversity.



6. Structure of Bachelor of Management Studies
6.1 Credit Dystnibution for Bachelor of Management Studies

Courses Number of | Credits Total
Courses | (Theory = Practical) | Credits

Care Courses 4 6 T

Genenic Elective InferdisCiplmary 3 § 1]

[ Discipline Specific Elective 3 § 7]

[ Skill Enhancement Courses ) B §

Abiliry Enhancement Compulsory ] 4 g

Courze

TOTAL CREDIT 148*

* Extra 6 Credit may be earned by taking Research Project as an additional
paper. It will also be evaluated at the end of sixth semester.




6.2 Semester-wise Distribution of Courses.

SNO [ COURSE COURSE TITLE CREDITS
CODE
SEMESTER]
] AECCI0] |LanzwazeEVS 3 Abiliry Eohancement-
Compulsory Course
2 MC102 | Fundamentals of 6 Core Discipiine
Management and
Orzanisanonal Behavwour
3 MC103 | Stamstics for Business 6 Core Discipiine
Decisions
3 Any One from the List of 6 Elective Course -
SEMESTER I
5 AECC 201 [LanguazeEVS 3 Ability Enhancement-
Compulsory Course
6 MC202 [Mamazeral Economucs 6 Core Discipine
7 MC203 |Business Accounting 6 Core Disciphine
8 Any One from the List of 6 Elective Course -
Generic Elective/ Generic
Interdisciplinary Courses Tnterdisciphnary
SEMESTER Il
0 MC301 | Macroeconomics 6 Core Discipiine
10 [MC302 |Principles of Marketing 3 Core Discipiine
1T |MC303 |Manazement Accounting § Core Discipine
B Any One from the List of 3 Elective Course -




13 Any one from list of skil Skull Enhancement
enhancement course (SEC) Courses
oIV

SEMESTERIV

14 [MC401 |Business Research Core Disciphine

15 |MC402 |HumanResource Care Discipline
Management

16 |MC303 |Fimancial Mamagement Core Discipiine

17 Any One from the List of Elective Course -
Interdisciplinary Courses Tnterdisciplinary

18 Any one from list of skill Skill Enhancement
enhancement course (SEC) Courses
VNIVIVID

SEMESTER V

19 [MC301 |Quantitative Techniques for Core Discipine
Maragement

20 | MC302 |Legal Aspects of Business Core Disciphine

bl Any one course Som the Discipine  Specific |
list of Elective JIVTILTV Elective

2 Any one from the &st of Discipine  Specific
Elective LTVTIIV Elective

SEMESTER VI

33 | MCO60] |Business Poicy and Core Discipiine
Strategy

4 |MC602 |Financial Insurutons and Core Discipline

Markets

—

Any one from the Ist of

Discipiine  Specific |




Elective V VI VI/VID Elective
26 Any ope from the bst of Discipine  Specific |
Elective V/'VI'VII'VII Elective

(DISCIPLINE SPECIFIC ELECTIVE COURSE: A Sradent would be &ee to chooss any
FOUR courses (TWO courses in semester V and TWO in semester VI from the courses
offered) from ONE zroup The programme offers FOUR groups viz. Finance (DSE - I),
Marketing (DSE - II) ., Human Resource Management (DSE - III) and Mamnagement of
Global Business (DSE - IV). An additonal paper in Research project mode (Semester-long
Research Project) may be offerad at semester VI as extra credit paper under discipline
specific electives. Students can choose one Research project as extra paper under the

guidance of a teacher.
DSE I FINANCE
1 MDF 503 | Strategic Corporate Fimance Discipiine  Specific
Elective

T | MDF 304 |Investmenmt Amalysss and Discipine  Specific |
Portioli Manazement Elective

T | MDF 303 |Project Apprasal  and Discipine  Specific |
Implementation Electve

[TV [MDF 306 |Busness Analysis and Discipine  Specifi |
Vakuation Elective

V. |MDF603 |International Fimance Discipine  Specifi |

Elective

(VI |MDF 604 |Invesment Bamkmg and Discipime  Specific
Financial Services Elective

VDI |MDF605 |Fimancial Tmme Genes Discipine  Specific |
Econometnics Elective

(VIT [MDFG606 |Denvatves and  Rusk Discipiine  Specific
Mana gement Elective

X Research Projects

DSE I1 MARKETING
1 MDM 503 | Consumer Behaviowr Discipine  Specific




(@ | MDM 504 | Persomal Seling § Disciphine  Specific
Elective
(I | MDM 505 | Marketing of Services § Disciphine  Spedific
Elective
[TV | MDM 506 | Inernational Marketing 6 Disciphine  Specific
Elective
V | MDM&03 |Retail Manazement § Disciphime  Specific
Elective
(VI |[MDM 604 |Advertsnz and Brand 6 Disciphine  Spedific
Mara zement Elective
VI | MDM 605 |Dsuibution and  Supply 6 Disciphine  Spedific
(VIT | MDM 606 | Digital Marketing 6 Discipine  Spedific
Elective
(X Research Projects
DSE I1 HUMAN RESOURCE MANAGEMENT
I MDH 303 |Training and Management 6 Discipline  Specific
Development Elective
I |[MDH304 [Management of Industrial 6 Discipline Specific
Relations Elective
M |[MDHE35 [HRD: Sytems and 6 Discipline Specific
Straeges Elective
IV |[MDH306 [Counselling and 6 Discipline Specific
Negotation Skills for Elective
Mana zement
V  |MDH®03 |Taem and Knowledge 6 Discipiine Specific
Mana gement Elective
(VI | MDH 04 |Performance and 6 Disciphine Specific
Compensation Management Elective
(VI |MDHE®5 |Orzanizational 6 Discipine Specific
Development Elective




[VII [MDHE 606 |Intematonal Human § Discipiine Specific
Resource Management Elective

(X Research Projects

DSE IV MANAGEMENT OF GLOBAL BUSINESS

I MDG 503 | International Trade: 6 Discipiine Specific
Policies and Strategies Elective

0 |MDG 04 |Tramsmational and Cross 6 Disciphine Specific
Cultural Marketing Elective

[T |MDG 305 |Imernatiomal Accounsng 6 Discipiine Specific
and Reporting System Elective

[TV |MDG 306 |Multmational  Business 6 Discipiine Specific
Finance Elective

V  |[MDG®&3 |Global Business 6 Discipine Specific
Envronment Elective

(VI | MDG604 |International Supply Chain 6 Discipiine Specific
Mana gement Elective

(VI | MDG G605 |International Jomnt 6 Discipiine Specific
Ventures, Mergers and Elective
Acquisitions

(VIT |MDG®06 |Cross Cuwrural Human 6 Discipine Specific
Resource Management Elective

(X Research Projects

GENERIC ELECTIVE

1 MG 104 |Fundamental of Marketing 6 Generic Elective
Mana gement

O |[MG105 |India's Dmwemity and 6 Generic Elective
Business

[T | MG204 | Business Lezishtion 6 Generic Elective

TV | MG205 | Ethics and Corporate Social 3 Gererc Elective
Responsibiliry

V. |[MG30¢ [Fundamentals of Human 6 Generic Elective

Resource Management




VI |[MG305 |Entreprensurship and New § Generic Elective
Venture Creaton
(VI [MG40¢ [Production and Operations § | Generx Elective
Mana gement
(VI | MG 405 oney ard Banking 6 Generic Elective
SKILL ENHANCEMENT COURSES
I MS305 |Advamced  Spreadshest 4 Skill  Enhancement
Tools for Business Analysis Courses
I |M5306 |Sofware for Dam 3 Skill  Enhancement
Extraction and Amalysis Courses
M [MS307 |[IT tools for Busimess 3 Skill  Enhancement
Courses
[TV |MS308 |Persomlity Development 3 Skill  Ephancement
and Commurscation Courses
V[ MS405 [ Suistical Software 3 Skill  Enhancement
Package Courses
VI |MS406 |E Commerce 4 Skill  Enhancement
Courses
VI |MS407 |[Basic Economemics Using| 4 Skill  Enhancement
Software Courses
VII |MS408 |Business Analytics 3 Skill  Enhancement
Courses
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1. Introduction

The curent focus in higher education is to shift from teacher-centric approach to learner-
centric approach For this as one of the aims, UGC has introduced the leamingz outcomss-
based cumculum framework for undergraduate education. The leaming ouscomes-based
cumculum framework for B.Sc (Hons ) Mathematics is prepared keeping this in view. The
framework 1s expectad to provide a student with knowledge and skills in mathematics along
with zeperic and transferable skills m other areas that help in persomal development,
employment and higher education in the global warldd The programme-leaming outcomss
and course leaming outcomes have been clearly specified to help prospectve students,
parents and employers understand the nature and extent of the degree programme; to
maintain natonal and international standards. and to help m student mobility

1. Learning Outcomes: based approach to Curriculum Planning

The leaming outcomes-based curnculum framework for B Sc. (Hons ) Mathematics is basad
on the expectad leaming outcomes and graduate annibutes that 3 zraduate in mathematcs 1s
expectad to amam. The cumculum for B Sc. (Hons ) Mathematics 15 prepared keepinz m
mind the needs and aspirations of smadents m mathemancs as well as the evolving nature of
mathematics as a subject. The course lsammz outcomes and the programme leaming
outcomes specify the knowledze, understanding, skills, atmrudes and values that a student
completng this degree is expected to know. The qualification of B.Sc (Hons.) Mathematics
15 awarded to a student who can demonstanng the attainment of these outcomes.

2.1 Nature and extent of the B.S¢. (Hons.) Mathematics

Mathemancs is usually described as the abstract science of number, quantity and space along
with their operanions. The scope of Mathematics 15 very broad and it has 2 wide range of
applications in natural sciences, enginsering aconomics and social sciences B Sc. (Homs.)
Mathematics Programme aims at developing the abdity to thmk cntically, logically and
analytically and hence use mathematical reasoning in everyday life Pursuing a degree m
mathematics will introduce the students to 3 oumber of mteresting and useful ideas in
preparations for a umber of mathematics careers in education, research, government sactor,
business sector and industry.

The B.Sc. (Homs) Mathematics programme covers the full range of mathematics, from
classical Calculus to Modem Cryptography, Information Theory, and Network Security. The
course lays a stucrured foundation of Calculus, Real & Complex analysis, Abstract Algebna,
Differential Equations (including Mathematical Modelling), Number Theory, Graph Theory,
and C++ Programming exclusively for Mathematics.

An exceptonally broad range of topics covering Pure & Applied Mathematics: Linear
Algebra, memc Spaces, Stanstics, Linear Programmung Numernical Analysis, Mathemat] Fi
nance, Coding Theory, Mechanics and Biomathematics cater to vaned interests and
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ambitions. Also hand on sessions m Computer Lab using vanous Computer Algebra Systems
(CAS) softwares such as Mathematica, MATLAB, Maxima, R to have a deep conceptual
understanding of the above tools are camed out to widen the honizon of students’ self-
expenience The courses lke Biomathematics, Mathematical Finance etc. emphasize on the
relation of mathematics to other subjects ke Biology. Economics and Finance

To broaden the mterest for mterconnectadness between formerly separate disciplines one can
choose from the list of Genenc electives for example one can opt for economucs as one of the
GE papers.  Skill enhancement Courses enable the student acquire the skill relevant to the
main subject. Choices from Discipiine Specific Electives provades the student with liberty of
explonng his interests withm the mamn subject

Of key importance is the theme of integrating mathematical and professional skills. The well-

structured programme empowers the student with the skills and knowledge leading to
enhanced career opportunities in industry, commerce, education. finance and research

1.2 Aim: of Bachelor': degree programmne in Mathematics
The overall amms of B Sc (Hons) Mathematcs Prozramme are to:
« mculcate strong interest in learning mathematics.
o evolve broad and balanced knowledze and understanding of defimtons, key concepts,
principles and theorems in Mathematics
o emable learners/students to apply the knowledge and skills acquired by them duning
the programme to solve specific theoretical and apphed problems in mathemancs.
o develop o students the ability to apply relevant tooks developed in mathematical
theory to handle 15s5ues and problems in social and natural sciences.
o provide students with sufficient knowledge and skills that enable them to undertake
further studies in mathemanics and related disciphnes
o emble students to develop a range of genenc skills which will be helpful n wage-
employment, self-employment and entreprensurship.

3. Graduate Attributes in Mathematics

Some of the graduate attnbutes in mathemancs are listed below:

3.1 Disciplinary kmowledge: Capabality of demonswating comprehensive knowledge of
basic concepts and ideas in mathematics and its subfields, and its applications to other
fiscinlines
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3.2 Communications shills: Ability to communicate various concepts of mathematics i
effective and coherent manner both in writing and orally, ability to presemt the complex
mathematical ideas in clear, precise and confident way. ability to explain the development
and importance of mathematics and ability to express thoughts and views in mathematcally
or logxcally comrect statements

3.3 Critical thinking and analytical reasoning: Abiliry to apply critical thmking in
understanding the concepts in mathematics and allied areas; identify relevant assumptions,
hypothesis, implications or conclusions; formulate mathematically correct arguments, ability
10 analyse and generalise specific arguments or empincal data to get broader concepts.

3.4 Problem solving: Capaciry to use the zained knowledze 1o solve different kinds of
nor-familiar problems and apply the Jsaming to real world situations. Capability to solve
problems in computer graphics using concepts of linear algebra; Capability to apply the

knowledge zained in differential aquations to solve spacific problems or models m operations
research, physics, chemistry, electronics, medicine, economics, finance etc.

3.5 Research-related :kalls: Capabiliry to ask and inquire about relevant’appropriate
questions, ability to define problems. formulate hypotheses. test hypotheses, formulate
mathemanical arguments and proofs, draw conclusions; ability to write clearly the resuls
obtainad

3.6 Information digital Literacy: Capacity to use ICT tools in solving problems or

zaming knowladge, capacity to use appropniate softwares and programmung skills to solve
problems in mathematics,

3.7 Self-directed learning: Ability 10 work independently, ability to search relevant
resources and e-comrent for self-leaming and enhancing knowledze in mathematics.

3.8 Moral and ethical awareness'reasoning: Ability to idennify unethical behaviour
such as fabrication or musrepresentation of data, commurung plagansm infrmgement of

3.9 Lifelong learming: Abiity 1o acquire knowledge and skills through seif-learning that

helps in personal development and skill development suitable for changing demands of work
place.

4. Qualification descriptors for B.S¢. (Hons.) Mathematics

Students who choose B.Sc. (Hons.) Mathemancs Programme, develop the ability to think
cntically, lopcally and analytically and hence use mathematical reasoning in everyday life.
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Pursuing a degree in mathematics will meroduce the students to a pumber of nterestng and
useful ideas in preparations for a oumber of mathematics careers in education, research
The programme covers the full range of mathematics, from classical Calculus to Modern
Cryptography. Information Theary, and Network Security. The course lays a soucrurad
foundation of Calculus, Real & Compilex amalysis, Abstract Algebra. Differennial Equations

(including Mathematical Modeling), Number Theary. Graph Theory, and C+= Programming
exclusively for Mathematics.

An exceptionally broad range of topics covenng Pure & Applied Mathematics: Linear
Algebra, Metnic Spaces, Statistics, Linear Progammung. Numerical Analysis, Mathematical
Finance Coding Theory, Mechanics and Biomathematics cater to varied mterests and

ambetions. Also hand on sessions m Computer Lab using various Computer Algebra Systems
(CAS) softwares such as Mathematica MATLAB, Maxima, R to have 2 deep concepmual
understanding of the above tools are camed out to widen the honizon of students’ self-
expenence

To broaden the mnterest for mrerconnectadness between formerly separate disciplines one can
choose from the list of Genenc electives for example one can opt for economics as one of the
GE papers. Skill enhancement courses emable the student acquire the skill relevant to the
main subject. Choices from Discipline Specific Electives provides the student with Liberty of
explonng his interests withm the main subject.

Of key mmportance is the theme of integrating mathemanical and professional skills The well-
structurad programme empowers the student with the skills and knowledge leading to
enhanced career opportunities in industry, commerce, education, finance and ressarch The
qualification descriptors for B Sc (Hons ) Mathematics may include the following:

i  demonstrate fundamental systematic and cobersnt knowledge of the academic field of
mathematics and its applications and links to engineenng science, technology.
economics and finance. demonstrate procedural knowledge that create different
professionals like teachers and researchers in mathematics, quantitative analysts,
actuanes, nsk managers, professionals in mdustry and public services.

ii. demonstrate educational skills in areas of analysis, geometry, algebra, mechanmics,
differential equations etc
mﬁsmﬂlmmtmlmgmessemﬂlﬂmgmpummguu&ldof
mathematics, and techmiques and skills required for identifying mathematical
problems.

iv. Applythe acquired knowledge in mathematics and tramsferable skills to
pew unfamibar contexts and real-life problems.

v. Demonstrate mathematics-related and transferable skills that are relsvant to some of
the yob trades and employment opportunities.
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5. Programime Learning Outcomes in B.S¢. (Hons.) Mathematics

The completion of the B S¢. (Hons.) Mathematics Programmse will enable a stadent to:

1) Communicate mathematics effectively by wnitten, computational and graphic means
1) Create mathemancal ideas from basic axioms.

w)
w)

v)  Identfy applications of mathematics in other disciplines and in the real-world, leading
to enhancement of career prospects in a plethora of fields and research

6. Structure of B.S¢. (Hons.) Mathematics

Gauge the hypothesis, theones, techmques and proofs provisionally
Unhze mathematics to solve theorstical and applied problems by cnncal

The B S¢. (Hons.) Mathematics programme is a three-vear, six-semesters course. A student is

requirad to complete 148 credits for completion of the course

Semester Semester
Part-1 Fout Year Semesterl 22 Semestar I 20
Part-11 | Secoad Yexr Semester I0. 28 Temester IV. 18
Part- I |Texd Vear Cemeitar V. 24 Semester VI 24

Semester wise Details of B.Sc. (Hons.) Mathematics Course & Credit Scheme

Sem- Abdury Enbascement Sl | Discipline | Gesenic | Toaal
Compulory Course | Enhancement | Specific | Elective | Credic
et | Core Cownld) (ABCCX2) Coure | lective
sEO | sy | P9
1 | BVATHIUI Calcahus | (Eaghab Gl
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Diffarsora] Sqnnoz
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4
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Total Credits = 148

Legead: L Loctare Class; T: Tuterial Class: P- Practical Class
Note: Ozs-how lecnure per week equals | Credat, 2 Hours practical class per week oquals 1 credit
Practical i 2 group of 15-20 smdents in Computer Lab and Tutersal mn a group of 8-12 smudeas.
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List of Discipline Specific Elective (DSE) Courses:

DSE-1 (Including Practicals): Any one of the following
(at least rwo shall be offered by the coliege)
(1) Numencal Analysis

() Mathematical Modeling and Graph Theory
(1) C++ Programming for Mathematics

DSE-2: Any one of the following
(at least rwo shall be offered by the coliege)
(1) Probabulity Theory and Statistics
(1) Discrete Mathemancs
(1) Cryptography and Network Secunty

DSE-3: Any on¢ of the following
(1) Mathematical Finance

(i) Introduction to Information Theory and Coding
(111) Biomathematics

DSE-4: Any on¢ of the folowing
(1) Number Theory

(1) Linear Programmung and Applications
(1) Mechanics

(at least nwo shall be offered by the college)

(at l=ast rwo shall be offered by the college)
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Preamble

any progamme at Higher Education Institute is to prepare their studeats for the
society 2t large. The University of Delli eavisions all ity progammes in the best interest of their
stadsats and = this sadsavounr it offers 2 new visica 10 all s Under-Graduate comrses. It imbibes a

Mpogmﬁvi&yobbuluiamnlmhmnhtmnhmw
the cowses. The programmes alio state the ammibwes that it offars w0 nculcats at the

The Choice-based credit system (CBCS) offers flaxibality of programme stracture whils easuring that
the student gets 3 streag foundation = the subject and gaims m-depth knowledge of all aspects of the
feld The Leaming outcomes-based cumiculum famework is designed around the CBCS and s
mtended to swt the present day needs of the student in terms of securing thewr path towards kugher
studies or employment

1. Learning Outcome - based Curriculum Framework in Programme B.S¢.
(Hons) Microbiology

The Learming Outcomes-based Cmmiculum Framework (LOCF) for the B.Sc. (Heacun) degres =
Microbiology i3 designed to afford 2 dkeletal structwre within which the programme can be dsveloped
to swt e 2¢ed of he bow, m keeping with the emergence of new amas of microbiclogy. The
famewosk is architected to allow for flaxibility in programme design and coune conmtent

development, while at the ame time maintaining 2 basic wmiformity in structuze in companion with

2.1. Nature and extent of the programme in B.Sc. (Hons) Microbiology

Duration:
The B.Sc. (Honowrs) Miczobiclogy programme will be of thres ysars duration Each ysar will be
called an academic year and will be dvided imto two semesters. Thus thers will be a total of sux
seznesters. Each semester will comsists of sixtesa weeks.

Design of Program:

The teaching-leaming will mvolve thecry classes (Lectures) of one how duration and practical
classes. The cumiculum will be deliversd through various methods including chalk and talk, power-
point presentations, amdio, video tools, E-leammingF-comtent virtsal labs, simulatioms, Seld
gips/Industy visits, semumars (talks by expert), wozkshops. projects. models and class discussicns.
The assessment broadly will comprise of Intermal Assessment (Coatizous Evaluation) and Ead
Semester Examunation Each theory paper will be of 100 marks with 25% masks for Intermal
Assessment and 75% for End Semester exammation. The mternal Assessment will be through MCQ,

test, asuignmeat, oml presentaticn. worksbeets and short project. Each practical paper will be of 50
marks.



2.2. Aims of Bachelor Degree Programme in B.Sc. (Hons) Microbiology

The B Sc. (Honours) Micrebiolegy programme covers 2 wide range of basic and applied microbiology
comrses a5 well 33 courses of wterdisciplimary matwe. The core cowrses that are a past of the

propgamme are designed to bumild 3 sooag microbiology kmowledge base i the studemt ad
farthermors, acquaints the students with the appbed aspects of tis fascnating duscipline as well The
studeat is thus equipped to pursus higher studies == an institution of ber'his choics, and to apply the
skills learnt in the programms to solving practical societal problezns. The programms offers 2 wide
range of slective courses to the studeat. These include skill eabancement courses that prepare the
studeat for aa evemtual job i acadenua or industy.

3. Graduate Attributes in B.S¢. (Hons) Microbiology
Soms of the characteristic attibutes of aa Honons graduate m Microbiclogy mcluds:

* Knowledge acquisition: mthers in-depth kmowledge of basic and applied areas of
—

*  Core microbiology laberatory :kalls: underitands vanous methods of safe handing,
cultaring and sterage of microorganiszs i the laboratary.

* Isterdizcipinary approach: becomes aware of the rols of micrebiclogy i interdisciplmary
research as well 2 in dully life

* Eavirenmestsl Lteracy: develops a basic understanding of the micrebiclogical principles
that that have eavironmeatal mmplications, Nmnmsoﬁqﬂmyw
and ther compliance 1 beotechnology and mucrobaological research.

*  Scientific logic: develops scisatific logic and approaches a problem with critical maseaing

* Independence in thought cultivate: mdependent thinking and is abls t0 mtegrate knowledse
from other disciplines and fit that kmowledge mto the context of microbiology.

* Team work: understand: the importance aad steagths of iteracting with and working
alcaguds pecple Som diverse backgzromnds

*  Global perspective: becomes acquamted with standard mteraatiozal practices and emerging
techaclogies used to stady muicrobes.

*  Commusication skill:: develops sffective commumication skills through cral presentations of
cagoing developments n the £6ld and e compiling of mformatios in e form of reports.

*  Ethics: acquires an awarensss of work ethics and ethical issmes i scieatific research a5 well
a plaganim pobciss.

*  Self-motivation: develops self-discipline, plamming a»d cogamization skills, and time
managenseat halls.

4. Qualification descriptors for Graduates of B.Sc. (Hons) Microbiology
The qualiSication descriptors for graduates of B.Sc. (Homouns) programme i Microbiolegy
mciuds:
* Demomstntica of 2 clear and exhaustve understanding of the basic concepts of
Microbiolegy, aad an awarsaess of the emergag areas of the field
*  Acquiution of m-depth comprebension of the applied aspects of muczobiology m day-to-
day Life

» Exhancemsat of abality to read, asumilate and dscuss scholasly articles and ressarch
papers showcaung microbsology as well 25 mterdisciplinary areas of Life sciences.,

* Shapening of critical thinking skills facilitating the application of knowledge gained =
the Seld of microbiology i the classrocm to the practical solving of societal problems.
* Development of intelloctual capabilities promoting the abslity to formmuliate and test 2

Eypotesis



Acquiutioa of practical laberatery skills, snabling the accurate desiga of an expenment
and systamatic collection of expanmental data

Exhibition of ability to interprete and quantitatively amalyss experimental data and
maintam recerds of the same.

Development of strong oral and writen commumicaticn skills promoting the abelity to
peesent stadies @ the fisld of microbiclogy using the concepts and knowledge acquired.
Demonstaticn of the abality to werk effectively and productively, indepeadeatly or as
partof 2 team.

8. Program Learning Outcomes for B.S¢. (Hons) Microbiology

Students of the B.Sc. (Hemours) Microbiclogy programms will Jeam to wse scisatific logic 23
ey explors 2 wide range of comtemporary swbjects spamning vanous aspects of basic
mucrobiclogy such as Bactenclogy, Viclogy, Biochemistry, Microbial Phywology,
Imzxunology. Cell Biclogy. Melecular Biology, G&LS’!‘IM? and
Molocular biclogy. in additica to becoming aware of the apphied aspects of microbiclogy such
as [ndusmal Microbiology, Food and Dairy Microbiology, Eavironmental Microbiology and
Medical Microbiology to zame just a fow

Students will appreciate the biclogical d&vemity of microbial forms and be able
describe/explain the processes used by microorganiums for their replication, survival, aad
@tracton with ther eovronment, bosts, and bost populations. They will becoms aware of
te moportant role microorgamams play in mamtenance of a clean and bealthy envonment
They will lsam of the role of microorganisms m plazt, anzmal and buman bealth and diseass.
Studeats will gam knowledge of vanous biotecimological appbcaticns of microorganisms and
will lsarn of mdwstrially mmportant substances produced by microorganuian. They will ;ain
hﬂ:mrx&hmumbofmbunmaodﬁunmmbpu

Studeats will become famuliar with scisatific methodology, hypothesis gensration and testing,
design and execution of experiments. Studeats will develop the abulity to think cntically and
to read and analyzs scieatific Bteranws.

Studeats will acqure and demonstrate proScisacy in good laboratory practices ma
mucrobiological laboratory and be able to explam the theoretical basis and practical skills of
the tools techaclopes commonly used to stady thas feld.

Studeats will develop proficiency in the quantitative skills necessary to analyze biclogical
problems (.g . anthmenc, algobra, and statistical methods as applied o biology)

Students will develep stong oral and wnmen communication skills through the effective
presentation of experimental resuits as well as through wainans.

Graduates of the B.Sc. (Honours) Microbiology programume will be mformed citizems who
caa wnderstand and evaluate the impact of new research dicovenss m the Life sciences, and
will be 2ble to pursus 3 wide range of caresrs, including buological and medical research m
higher education msututicns as well 23 carsers in public and global bealth. scisatiSic wnting,
envcamantal organizations, and food, pharmacenticals aad biotechnology mdustmies.

6. Structure of Programme

6.1. Credit Distribution for B.Sc. (Hous) Microbiology

The programme will consist of six-credit courses aad four-credit courses. All six-czedit comrses wall
wof&oaydam(&um&n)ndpu:uah(mm&) Fowr credit counves will

of thecry classes (two credits) and practicals (two credits). The Ability Enbaacement

Comrwes will be four credit courses of theory classes caly. For theory classes cme credit indicates 2 one
bour Jectars par weak while for practicals one credit mdicates 2 two-bowr session per week. Eack
practical batch will be of Sfteen smdeats. A oumber excesding fiftesa (by at lsast tan) will be divided
mo two equal batches.



The programms mcludes Core Courses (CC) and slective courses. The core courses are all
compulsory cousves. There are thres kinds of elective courses: Discipline-Specific Elective (DSE),
Geasnic Electve (GE) and Skill Ezbancement Course (SEC). In addition thers e two compulsory
Ability Exhancemsnt Courses (AEC).

To acquire a degres i Microbiclogy 2 student must study fourteen Core Courses, four Discipline-
Specific Electives, four Generic Electives, two Skill Enbancement Cowses and two compulsory
Abibty Eshancement Comrses. The Core Courses, Discipline-Specific Electives and Genaric Elsctives
are ux-credit cowrws. The Skill Exbancement Cowrses and Ability Enbaacoment Courses are fowr-
crodit cowrses. A smdant hau 20 eam 2 muinimum of 19 credi o get 2 degee in BSc (K
Microbiology.

There will be fourtesa Com Counes wiich are to be compulionly smdied to complete the
requieaneats for an Honours degres in B.Sc. Microbuology. The stadeats will stady two Core Courses
sach m Semesters ] and 0. thoes Core Courses each iz Semesters III and IV, and two Core Courses
sach i Semesters V and VI The Core Courses will be of six credits sack (fowr credits theory and two
crodits practicals).

The programme offers nine Discipline-Specific Electives (DSEs), of which the student must choose
any two @ each of the Semesters V and VI The DSE: will be of six credits sach (fowr credits theory
and two credits practicals). A particular option of DSE cowrwe will be offsred in Semesters V and VI
semnesters caly if the munimum sumber of stadsats opting for that courss is 10. The DSE cowse that i
project week will also carry wix credits. The sumber of studeats who will be allowed to opt for project
work will vary from college to college depending upoa the mfraseructural facilities and may vary sach
year. The college shall azmounce the mumber of seats for project work well in advance and may select
the stadeants for the same based oz ment Project work will mvolve experimeatal work and s student
will Bave to do thus in the tme after thewr megular thecry and practical classes. The £mal evakuation of
the project work wall be through a committes volving mternal and exterzal sxammmen. [n s regard

guidelines provided by Univenity of Delh: for executing and evaluation of project werk will be £2al
Stadeats will be asked their choice for Project work at the sad of IV semester and all formalities of

topic and mentor selecticn will be completed by this time.

Different Gezeric Elective (GE) courses will be cffered to the stadeats of the B.Sc. (H) Microbiology
propamms by other departments of the college and the student will have the optica to choose cme GE
cowrse sach m Semesters I I I, and IV. The GEs wall be of six credits sach (four credits theory and
two credits practicals). The Deparmment of Microbsology will offer aine GE courses for studeats of
other deparmments.

Ths stadents will undartake two Skill Enbancement (SE) courses of four credits each i Semesters Il
and IV. which they can choose from the List of SE counes offered by their college. The SE coures
will be of four credits sach (two credits theory and two credits practicals) The Departmeat of
Microbiolegy is offering eight such courves.

The two compulsory Ability Enbancement Cowrses (AECs) AEl (Envirommental Scisaces) and AE2
(Eaglish communicationModers Indian Languags) will be of fowr credits sach (theory caly) The
student will take one each in Semesters [and [T
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6.1, Semester-wise Distribution of Courses
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7. Teaching Learmng Methods

The B.5c. (Honours) Macrobiclogy programme ams 10 make the smdsat proSosat i microbwology
through the sansfer of knowledge @ e claswroom 25 well 2 m the Iaboratory. In the claseroem thus

will b doos through blackboard and chalk lechwes, charts, powerpomt presestatons, and the use of
mudic-visual rescurces Sat ae svailsble on the mismet suck a: virtma] lab. As meeractive mode of

smaching will be used The student will be encowaged to participate in discussions and deliver
semiman o2 some topics. A problam-iching approach will be adopied whemver smmable. In the
Iaboratory the sudear will first lears good laboartery practices and then get handi-on Tauning oo basic
microbsological techniques and methods. Emphaus on bboratory work is parncularly important
keeping in mind the practical nature of the subject, and the time devoted to practicals will enable the
studeat o beter understand the applicatons of the differsat courses. The smdear wall partcipate m
field mips to industries that will facilitate kivher mdentanding of the practical mpects of the
programms and szabls him to gan exposms to furmrs placesareas of employment

8. Aszezzment Method:

The srudsar will be assessed over the dunstion of the prograzums by many differsar metheds.
These mcihude shert chjectves-fype quuzze:s, auigmments, wnitea and oral examimabom:s. growp
discussions and presentatons. problem-solving excercises. case stady presentation:, sxperimantal
design plannmg, sxecuton of experimaents. seminars, prepanatbon of report, and pmecexstation of



practical records. The wide raage of assesszent tasks um to break the monotomy of Baving a siagle
3e1ment method.

9. Keywords

Microbzal Diversity, Microbial Physiclogy. Indusmial microbiology, Esvironmental Microbiology.
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Preamble

Higher Education in India is in need of reform. On the one hand. while there is a need for
mcreased access to higher education in the country, it is also necessary to improve the
quality of higher educaton New imtatives and sustained efforts are neaded to develop and
enhance the spint of enquiry, analyncal ability and comprehension skills of the young
generation of students. An emergzing knowledge based society requires that they are able to
acquire and generate new knowledge and skills, and can creatively apply them to excel in
thewr chosen vocations. Our higher education system nesds to imcukate exemplary
anzenship qualities and motivate students to contribute to the soczety at large. Such abilities
and qualities of our youth will be crucial for the country to face the challenges of the future

One of the reforms in undergraduate (UG) education, initiated by the University Grants
Commussion (UGC) at the national level m 2018, i to introduce the Leaming Outcomes-
based Cumculum Framework (LOCF) which makes it student-centric. interactive and

The Department of Physics and Astrophysics, Umiversity of Delhi took up the task of
drafting the LOCF for UG Physics courses accordng to guidelmes sent in March 2019 by
the Undergraduate Cumnculum Review Committee (UGCRC)-2019 of the University of
Delhi. The Committee of Courses of the Department construted a Steermz Committee,
whose composition 15 Ziven in Annexure 1A, o plan and formulate the LOCF for UG
Physics courses of the University. The Steering Comumumee formed Subject Working
Groups (Amnexure 1B) to formulate the content of different sets of courses. The Subject
deg&mmhﬂduhm&mmﬁnmco&gsofﬁeUmm

of teaching the respective courses. About sighty faculty members from the
Dmdhmﬁ&whmumymbmofmmpdm
Umniversity have contnbuted to this mmportant task. The mputs of the Subject Working
Groups were compiled and the present document prepared by a final drafting team
(Annexure 1C).

The University of Delhi offers the undergraduate B Sc (Honours) Physics programme. the
B Sc. Physical Sciences programme with Physics and Electronics disciplines, as well as
general elective courses in Physics for students of Honowrs programmes in disciplines
other than Physics. The LOCF has been prepared for all of the above.

An earlier draft of the LOCF of the University of Dells was put in the public domain for
stakeholders” comments in May 2019. This was a revised version of the existing Choice
Based Credit System (CBCS) undergraduate programme at the University of Dellu. We
thank the stakeholders who took tme and made effort to give us feedback on the earlier
draft. Many of the comments received have helped us improve the LOCF dnft.

We acknowledge the use of the document “Leaming Outcomes based Cumculum
Framework (LOCF) for Undergraduate Programme B Sc. (Physics) 2019” put up by the
UGC on its website in May 2019 (hmps//www.ugcacin'pdinews1884134_LOCF-
Final Physics-report pdf) and prepared by its Subject Expert Commuttee for Physics. This
document has helped m clanfying the features of the LOCF and 15 the onginal source of a
signaficant part of the text of the present document
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Learning Outcomes-Based Curriculum Framework for
Undergraduate Education in Physics

1. INTRODUCTION

The leaming outcomes-based cumculum famework for a degree in B Sc. (Honours)
Physics 15 intended to provide a comprehensive foundation to the subject, and to help
stadents develop the abdity to successfully continue with further studies and research n the
subject. The framework 1s designed to equip students with valuable cogmtive abihines and
skills so that they are successful in meeting diverse needs of professional careers m 2
developmz and knowledze-based society. The cumculum framewaork takes into account
the need to maintain globally competitive standards of achievement in terms of the
knowledze and sklls m Physics, as well develop scientific onentation, enquinng spint,
problem sohving skills and values which foster rational and cntical tunking

Due to the large diversity in India, a central university like the University of Delhi gets
stadents from very different academic backgrounds, regons and language zones. While
o g T yme hased. cumicul " ;
flexibility to teachers and colleges to respond to diverss neads of students.

The lsarming outcoms-based cumnculum framework for underzraduate courses in Physcs
also allows for flexibility and innovation in the programume design to adopt latest teaching
and assessment methods and inciude introduction to new areas of knowladge in the fast-
evoiving subject domains. The process of learming 15 defined by the following steps which
form the basis of final assessment of the achsevement at the end of the program.

(1) Development of an understanding and knowledze of basic Physics This
mvolves exposure to basics facts of nanue discoversd by Physics through
observations and expenments The other care component of this development is
introduction to physics concepts and principles, their theorstical relationships in
laws of Physics, and deepening of their understanding via appropriate problems.

(1)  The ability to use tus knowledge to analyze new situations and Jsam skills and
tools like laboratory techniques. computational methods. and mathemancs 1o
find solutions, interpret results and make meanmgful

() The ability to synthesize the acquired knowledge and expenence for an
mproved comprehension of the physical problems and to create pew skills and
t00ls for their possible solutions.



2. LEARNING OUTCOMES BASED CURRICULUM
FRAMEWORK FOR PROGRAMME IN B.SC. (HONS)
PHY'SICS

2.1 NATURE AND EXTENT OF THE PROGRAMME IN B.SC. (HONS.)
PHYSICS

The B Sc. (Homs.) Physics programme builds on the basic Physics taught at the +2 level in
all the schools in the country. Ideally, the =2 senior secondary school education shouid



22 AIMS OF BACHELOR'S DEGREE PROGRAMME IN B.SC. (HONS)
PHYSICS

The LOCF based UG educational program in Physics aims to

. create the faciliies and leammgz enviromment mn educational imstitutions to
consolidate the knowladze acquired at =2 level moavate students to develop a
deep interest in Physics, and to gain a broad and balanced knowledgze and
understanding of physical concepts, principles and theones of Physics

. provide opportunities to students to leam. design and perform expeniments i
Iab, z2in an understanding of laboratory methods, amalysis of observational
data and report wnung and acquire 2 deeper understanding of concepts,
prnciples and theonmes leamed i the claswoom through laboratery
demonstration. and computational problems and modellmz.

o develop the ability in students to apply the knowledge and skills they have
acquired to get to the solutions of specific theoretical and applied problems m

areas, n&mssmhmmmo{mmm
for interdisciplinary and multidisciplmary research.

e 1o prepare students for developing new industrial technolozies and theorstical
tooks for applications in diverse branches of the economic life of the country, as
Physics 1s ope of the branches of science which contnbute directly to
technological development. and it has the most advanced theoretical structure
to make quanntative assessments and predicnons. and

. in light of all of the above to provide students with the knowledge and skill
basedmmldmbkthannmﬂ:nkeﬁnﬁesm&smhysxsndmlmd

3. GRADUATE ATTRIBUTES FOR B.SC. (HONS.) PHYSICS
Some of lbe characteristic attributes of 2 zraduate in Physics are

« Disciphinary knowledge

(1) Comprehensive knowledge and understanding of major concepes, theorstical
prnciples and experimental findings in core areas of Physics -like Classical and
Quantum mechanics, Thermodynamics and Statistical mechanics, Electicity,
Magnensm and Electromagmetic theory, Wave Theory, Optics, Solid State
Physics, and Analogue and Digital electronics: and in the chosen discipinary
elective sub-fields of the subject like Nuclear and Particle Phiysics, Analytical
dynamics, Astronomy and Aswophysics, Advanced Mathematical Physics,
Nanophysics and imterdiscplinary subfields like Biophysics, Geophysics,
Amnosphenc Physics, Medical Physics, Embedded Systems, etc.

(n)MwmmmmmMmmh
desiunz  and implementing npew  expenments physics,
WMMMMWM



Skilled communicator: Ability to wamsmit abswact concepts and complex
information relating to all areas in Physics in a clear and concise manner through
scientific report wnting  Ablity to express complex relationships and information
through graphical methods and proper tabulation. Abelity to explun complex
processes through simumlation and modelling Abglity to express complex and
technical concepts orally in a simple, precise and straightforward language for
better undersanding.

Critical thinking: Ability to distinguish between relevant and imelevant facts and
information, discriminate between objective and biased mformation, apply logic to
amve at definitive conclusions, find out if conclusions are based upon sufficient
evidence, derive comrect quantitative results, make rational evaluations, and amve at
qualitative judzments according to established rules.

Sense of imquiry: Capability for askmg relevant/appropnate questions relatmg
to the issues and problems in the feld of Physics and beyond Planming, executing

and reporting the results of theoretical or expenimental mnvestigaton.
Team player'worker: Capable of working effectively mn diverse t2ams m both

classroom. laboratory, Physics workshop and in field-based situanon.

Skilled  project - Capable of idemifying mobilz ..
resources required for a project, and manasmg a project through to completion,
while observing responsible and ethical scientific conduct safety and laboratory
hyzene regulanons and pracuces.

Digitally Efficient: Capable of using computers for computational and simulation
studies in Physics. Proficiency in appropriate software for numenical and statistical
analysis of data, accessing and usmgz modem e-library search tools, ability to
locate, retneve, and evaluate Physics information from renowned physics archives,
proficiency in accessing observational and expenmental data made available by
renowned research labs for further analysis.
EMMWWWT&WWNM&&
demonswrating the abily to think and analyze ratomally with modem and
scientific outiook and adopt unbiased objectives and truthfil actions m all aspects
of work. They should be capable of identifying ethical 1ssues related to thewr work
They should be ready ®to appropniately acknowledge diect and indirect
contributions received from all sources, inchuding from other personnel in the field
of theirr work They should be willing to contribute to the free development of
knowledze m all forms. Further. unethical behavior such as fabncation. falsificanon
or misrepresentation of data, or commutting plagansm. or not adhenng to
intellecrual property nghts should be avoided.

Social, National and International perspective: The zraduates should be able 10
develop a perspactive about the siznificance of thew knowledge and skills for socal
well-bemg and a semse of responsibility towards human society and the plamet.
They should have a nanonal as well as an mtemnational perspective about their work
and career in the chosen field of academic and research activities.

Lifelong learmers: Capable of self-paced and self-directed leaming aimed at
personal development and for mmproving knowledgeskill development and
reskilling in all areas of Physics.



4. QUALIFICATION DESCRIPTORS FOR GRADUATES IN
B.Sc. (HONS.) PHYSICS

The qualificaton descnptor for B.Sc. (Homs.) Physics zraduates include the followng
They should be able to:

|

(i) the ability to relate their understanding of physics to other sciences and hence
contexts and problems;

(i) procedural knowladge that creates different types of professiomals related to
different areas of smdy in Physics and multiinterdisciplinary domains,
mncluding research and development, teachinz techmology professions, and
government and public service;

(iv) skills m areas of specializations of thew elective subfields so that they can
coptinue with higher srudies and can relate thewr knowledge to currenmt
developments in those subfields.

» Use knowledze understanding and skills required for identifving problems and
issues relatng to Physics, and its interface with other subjects studied in the course.

collect relevant quantitative andor qualitative data from a wide range of sources
including vanious research laboratories of the world, and do analysis and evaluation
using appropnate methodologies.

o Communicate the results of stadies undertaken accurately in 2 range of different

cmmghmmcmumoimsxsmdm

subjects studied in the course Develop commumication abilities to present these
results in technical as well as popular science meetmss.

o Ablity to meet their own learning needs, drawing on a range of pedagogic
material available on the intermet and books., cument research and
development work and professional matenals. and in interaction with other science
professionals.

» Demonstrate Physics-related technological skills that are relevant to Physics-related
trades and emplovment oppormnities.

o Apply ther knowledge understanding and skills to new'unfamiliar conmtexts

vevond Physics to identfy and analyze problems and issues. and to solve complex
problems.



5. PROGRAMME LEARNING OUTCOMES IN B.Sc. (HONS.)
PHYSICS

Students graduating with the B Sc. (Honours) Physics degree should be able to
o Acow

(i)mﬁmm'mmcmmm«mmw«
basic Physics in areas ke Mechanics, Elecmicity and Magnetism, Waves and
Physics and their applications to other core subjects in Physics;

(1)  awide anzng and comprehensive expenience m physics laboratory methods in
experiments related to mechamics, optics, thermal physics, elecmnicity,
magnetism digial elecwomics, solid state physics and modem physics.
Students should acquire the ability for systematic observations, use of scientific
research imstruments, amalysis of observational data, making suitable error
estimates and scientific report wniting;

() procedural knowledge that creates different types of professionals relatad to the
disciplinary/subject area of Physics, mdntng professionals enzaged m
research and development, teaching and povernment public service;

(iv) knowledge and skills in areas related to their specialization area corresponding
1o elective subjects within the disciplinary/subject area of Physics and current
and emerzing developments m the feld of Physics.

o Demonstrate the ability to use skills m Physics and its related areas of technology for
formulating and tacklmg Physics-related problems and identifying and applving
appropnate physical principles and methodologies to solve a wide range of problems
associated with Physics.

o Recognize the importance of mathematical modeling simulation and computational
methods, and the role of approxumation and mathemancal approaches to descnbing the
physxcal world and beyond

. P!nndumphvncs-mupmammnﬂyundm

accurately the findines of the expenmentinvestizations while relating the
conchusions findings to relevant thearies of Physics.
o Demonstrate relevant generi skills and global competencies such as

(1) problem-solving skills that are required to solve different types of Physics-
related problems with well-defined solutions. and tackle open-ended problems
that belong to the disciplinary area boundanies;

(1) mnvestigative skills, includmg skills of independent mvestization of Physics-
related 1ssues and problems;

(1) communication skills invoiving the ability to Hsten carefully, to read texts and
research papers analytically and to present complex information n 2 concise
manner to different groups audiences of technical or popular nature,

(iv) amalynical skills involving paying attention to detal and abdity to construct
logxcal arguments using comect techmical language related to Physics and
abilury to transiate them with popular language when needed.

(v) ICT skills;

{vi) personal skills such as the ability to work both mdependently and in a group.

o Demonstrate professional behavior such as



(1) bemng objective, unhiased and truthful in all aspects of work and aveiding

unethical, urational behavior such as fabncatng, falsifying or nusrepresenting
data or commirting plagiansm.
(1) the abiliry to identify the potential echical issues m work-related situations;
(1) be commirted to the free development of scientific knowledge and appreciate
its universal appeal for the entire iy,
(1v) appreciation of meellectual property. environmental and sustamability issues,
(v) promoting safe leaming and working environment.

6. TEACHING LEARNING PROCESSES

The teaching Jsaming processes play the most important role in achieving the desired aims
and objectives of the undergraduate programs in Physics. The LOCF framework emphasizes
leaming outcomes for every physics course and its parts. This helps in identifyving most
suitable teaching Jeamning processes for every segment of the cumcula Physics is dasically
an experimental science with a very elaborate and advanced theoretical structure Systematic
observatons of controlled expeniments open up windows to hidden properties and laws of
pature. Physics concepts and theores are meant to create a systematic understanding of
these properties and laws. All principles and laws of physics are accepted only after their
venfication and confirmation in laboratory. or observatons in the real world, whach require
scientists tramed in appropriate expenmental techniques, and engmeers to desizn and make
advanced scientific instruments At the same time physics graduates also need a deep
understanding of physics concepts, principles and theones, which require familianity with
different branches of mathematical physixs To achieve these zoals, the appropnate training
of young mdividuals to become competent scientists, researchers and engineers m furure has
0 be accomplished For this purpose. a very good undergraduate program m Physics is

required as a first step. An appropnmate teachmg-leaming procedure protocol for all the
colleges is therefore essental. To be specific. it 15 desirable to have:

 Sufficient number of teachers m permanent positions to do all the class room teaching
and supervise the laboratory experiments to be performed by the students.

o All teachers should be qualified as per the UGC norms and should have good
communication skills

o Sufficient number of technical and other support staff 1o run laboratonies, libranes,
and other equipment and to maintain the mfrastructural facilines like buildmes, ICT
infrastructure, elecmnicity, sanitation, efc.

o Necessary and sufficient infrastructural facilities for the class rooms, laboratonies and
Iibranes.

o Modem and updated aboratory equipment needed for the undergraduate laboratones
and reference and text books for the bbranes.

« Sufficent infrastructure for ICT and other facilities needed for technology enabled
leaming ke computer facilities, PCs, laptops, Wi-Fi and internet facilities with all
the necessary soffware.

Teachers should make use of these approaches for an efficient teaching-leaming process:

1. Class room teaching with lecrures using traditional as well as electronic boards.

i. Demonstaton of the required experiments in laboratory and sessions on necessary

apparatuses, data analysis, emor estimation and sciennific repoct wnting for effectve
and efficient leamung of laboratory techniques.



ui. Impartng the problem solving ability which enables a student to apply physical and
mathematical concepts 10 2 new and concrate situation is essengal to all courses.

This can be accomplished through examples discussed in the class or laboratory,
assignments and tutonals.

v. CBCS cumculum has introduced a sigmficant content of computational courses.
Computational physics should be used as 2 new element in the physics pedagogy,
and efforts should be made to inwoduce computational problems, including
simulation and modelmg, mn all courses.

v. Texching should be complmmentsd with stadents’ semumar to be orgamized very

frequently.

Guest lectures and seminars should be amangad by inviting eminent teachers and

5C1enasts.

Open-ended project work should be given to all sradents individually, or in growps of

2-3 students depending upon the nature of the course.

Smce actual undergraduate teaching 15 dome in affiliated coleges which have

diffenngz levels of infrastructure and student requirements, the teachers should attend

workshops organized by the University Department for college faculty on teaching

methodology, reference materials, latest laboratory equipment and experiments, and
computational physxks soffware for achieving umform standards. Commen
guidelines for individual courses need to be followed evolved.

Intemship of duration varying from one week anytime in the semester, and'or 2-§

weeks during semester break and summer breaks should be amanged by the college

for the students to visit other colleges/ umversines HEI and industnal organizations
in the vicinity If needed financial assistance may also be provided for such

ATangements.

% Specal amempts should be made by the mstimution to develop problem-soiving skills
and desizn of laboratory experiments for demonstration at the UG level For this
purpose, 3 mentor systam may be evolved where 34 students may be assigned w0
exch faculty member.

s Teaching load should be managed such that the teachers have enough time to interact

with the students w0 encourage an interactive parucipative leaming.

In the first year students are fresh from school Given the diversity of their backgrounds, and
the Iack of adequate infrastructure and traiming in science leamuing in many schools, specaal
care and teacher attention is essential in the first vear Mentorship with senior students and
teachers can help them ease into ngors of university level undergraduate leamning.

A student completing the Physics (Hons.) course under the CBCS takes 14 core courses, 4
discipline specific elective (DSE) courses, 4 genenal elective (GE) courses, two skill
enhancement courses (SEC) and two abiity enhancement compulsory courses (AECC).
Since different categones of courses have different objectives and imtended leamming
outcomes, the most efficient and appropnate teaching learming processes would not be same
for all categones of courses.

B & =
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6.1 TEACHING LEARNING PROCESSES FOR CORE COURSES

The objective of Core courses is to build a comprehensive foundation of physics concepts,
principies and laboratory skills so that a student is able to procead to any specialized branch.
Rather than a quantitative amalzamaton of disparate knowledgze, it 1s much more preferable



that students gain the depth of understanding and ability to apply what they have learnt to
diverse problems.

All Core courses have a theory component In addition. every core course has a physics
Rboratory component, or a computational physics component, which are integrated with
therr theoretical component Even though the leaming m theory and lab components
proceads in step, the teaching leaming processes for the different components need specific
and different emphases.

6.1.1 Teachmz Leaming Processes for Theory componsnt of Core Courses

Angmﬁmpmofdlemmemngncmcmxsdoummmmbcm
cum black-board method Demonstrations with models. power-point projection. smudent
project presentations, etc., nmmmmmuldbe]dnmh'mdm
enhance the leaming expenence Problem solving should be integrated mto theorstical
learning of core courses and proportionally more tune should be spent on it. It is adwvisable
that a list of problems is distnbutad to students before the discussion of every topic, and
they are encouragad to solve these in the self-leammz mode, since taachers are wnlikely to
g2t tome 10 discuss all of them m the class room.

Under the current CBCS system the teaching of core courses suffers from a serious lacuna.
A structural reform under CBCS system to allow for futonal sessions to accompany the core
course would greatly facilitate theoratical learmung of thess courses.

6.1.1 Teachinz Leaming Processes for Physics Laboratory component of Core Courses

mmmmhmmmmmhem
performing them in the laboratory. and writing appropriate laboratory reports. Most of this
hmgttsplxenduself-lmgmdt However, teachers’ role is crucial at critical
key points. Physics laboratory leaming suffers seriously if students do not get appropnate
sudance at these key pomts Many smdents get their first proper exposurs to physics

Rboratory work in their first year of undergraduate studies. Hence, laboratory teaching to

Demonstration on the working of required apparatuses should be zven in few beginmng
Rboratory sessions of all courses. Sessions on the essentials of experimental data analysis,
error estimanon, and scientific report writing are crucial m the first year physics laboratory
teaching Once the essentials have been leamt sessions may be taken on applications of
these for specific expenments in lab courses of later years. Students should be encouraged
to explore experimental physics projects outside the cumcula

Many college laboratonies lack latest laboratory equipment due to resource crunch For
example, very few laboratones have equipment for sensor and microprocessor based data
acquisition. whose output can be directly fad into a computer for further analysis. Colleges
peed to make swategic plannmgz mcluding student participation under teacher puided
projects, to gradually get therr laboratones equipped with latest equipment The Department
:::dmms' and Astophysics of the University can provide key guidance and help in s



It is recommended that the maximum size of group for all Physics Laboratory courses
should be 12-15 students.

6.1.3 Teaching Leaming Processes for Computational Physics component of Core Courses

The CBCS has meroduced computational physics as an ntegral component of undergraduate
physics cors courses. This is a crucial advance in the pedagogzy of undergraduate physics
leaming Computational physics is an essential tool to introduce physics concepts and
prnciples into domains which canmot be accessed via amalytcal methods. Since
computational work can easily be dome outside the desizmated laboratory howrs, it
strengthens the self-leamung ability among students.

Essential programming skills are the foremost requirement of computational physis
leaming  Many students get their first exposure to computers as 3 working tool (rather than
amdcmmﬁmmn)mcwﬁhbmAg:m
of hand holdmg is necessary dunng first computational physics courses
requirement of computational physics leammg is the ability to transform a physics problem
mto 2 computable problem for which a suitable program can be written. Appropnate
problem based assignments are crucial in developing this ability Every computational
physics lab course should mvolve sessions on essennal computational techniques, and the
reduction of relevant physics problems to computational problems Advanced level smdent
mmhaﬂmmmmmdmﬂm Every student
should be encouraged to undertake at least one project in a computational lab course. Smce
computational work can 2asily be done outside the scheduled laboratory hours, mentorship
can be very useful in helping students become comfortable with computers. Colleges should

ensure that students from weaker ecomomic backgzrounds have adequate access to
Computers.

It 1s recommended that the maxmmum size of group for all computational Physics Laboratory
courses should be 12-13 students per group.

6.2 TEACHING LEARNING PROCESSES FOR DISCIPLINE SPECIFIC
ELECTIVES

The objective of DSE papers is to expose students to domain specific branches of physics
and prepare them for further studies in the chosen field While students must learn basic
theoretical concepts and principles of the chosen domain 2 sufficient width of exposure to
diverse topics is essential in these papers. Student seminars and projects can be a very
fruieful way to introduce students to the latest research level developments. Stadents should

be encouraged to use their computational physics skills to work om publicly available
observational data put out by many research labs and observatones woridwide

Besides a theory component, every DSE paper has either an associated ratonial, or a physics
bboratory, or 2 computational physics component Teaching learning processes for theary,
physics laboratory and computational physics components described above in sub-sections
6.1.1.6.12 and 6.1.3 for core courses, should be applicable for DSE courses too.



6.2.1 Tutorals

It provides an opportunity for attending closely to leaming issues with individual students,
and hence an effective means to help create interest in the subject and assess thew
understanding  Pre-assigned weekly problem sets and assiznments help structure tutonal
sessions and should be used as often as possible. Students” performance in rutonals should
be used for determining their internal assessment marks for the course.

It 1s recommended that the maximum size of group in a rutonial should be 8-10 students per
Zoup.

6.3 TEACHING LEARNING PROCESSES FOR SKILL ENHANCEMENT
COURSES

Skill Enhancement papers are mtended to help stadents develop skills which may or may
not be dirsctly applicable to physics leaminz These courses introduce an element of
diversity of leaming environments and expectations. Efforts should be made that students
gain adequate “hands-on” experience m the desired skills. The theory parts of these courses
are intended to help students get preparsd for such expenences. Smce the assessment of
these courses is largely college based, teachers should make full use of it to desizn novel
projects.

It is recommended that the maximum size of Zroup in the Laboratory for SEC courses
should be 12-15 students per group.

6.4 TEACHING LEARNING PROCESSES FOR GENERIC ELECTIVES

Physics GE papers are taken by students of other honours courses. Most of these students
would have studied physics at the school level so these courses are not meant to be
meroductory However, the teaching of these courses should be onented t expose the non-
physics students to the wonders of physics. Basic level projects that focus on real life
applications of physics can be a useful means to generate student nterest and motivate them

for self-srudy.

Besides a theory component, every GE paper has either an associated physics laboratory, or
a computational physics or 2 tutorial component Teaching leammng processes for theory,
physics laboratory and computational physics components descnibad above in sub-sections
611, 612 and 6.1.3 for core courses, and for tutorials described in sub-section 6.21

should be applicable for GE courses too.

At the end, the main purpose of Physics teaching should be to mpart higher Jevel objective
knowledge to students in concrete, comprehensive and effective ways Here, effectiveness
mplies gaining knowledge and skill which can be applied to soive practical problems as



well as attamning the capability of logcal thunking and imagnation which are necessary for
the creation of new knowledge and new discovenes. Once the stadents understand ‘why is it
worth J2aming?” and “how does it commect to the real world”', they will embrace the
cumiculum m 2 way that would spark their magination and instill a spint of enquiry in
them so that in future they can opt for further mvestizations or research. All in all the
teacher should act as a facilitator and gwide and ot as a guardian of the cumnculum.

7. ASSESSMENT METHODS

In the undergraduate education of Physics leading to the B.Sc (Honowrs) Physics degree,
the assessment and evaluation methods should focus on testing the conceprual

understanding of basic concepts and theomes, experimental technicues, development of
mathemancal skills, and the ability to apply the knowledge acquirad to soive new problems
and communicate the results and findings effecavely.

The two perennial shortfalls of the traditional science examination process in our country
are the rellance on rote learning for written exams, and a very perfumctory evaluation of
bboratory skills Greater emphasis on problem solving and less importance to texrbook
dmvmdumgam)um;l’hmmmm should be based primarily on
unseen prodlems. Coatinuous evaluation of stadents’ work in the laboratory, and testing
them on extensions of expenments they have already performed can zive 2 more fathful
evaluation of their laboratory skills.

Needless to say, there should be 2 confinuous evaluation system for students This will
enable teachers not only to ascerain the ovenall progress of leammg by the students, but
also to idennify students who are slow learmers and for whom special care should be taken

An appropriate grading system is the ‘relative grading system’. It introduces a competitive
¢lement among students, but does not excessively penalizes weaker students.

Since the Leaming Objectives are defined clearly for each course in the LOCF framework,
it is easier to design methods to momitor the progress in achieving the learning objectives
dunng the courss and test the level of achievement at the end of the course.

The courses offered in the underzraduate Physics are the first courses at the
collegaumiversity Jevel Formative Assessment for monitonng the progress towards
achieving the leaming objecuves 1s an important assessment component. which provides
both teachers and students feedback on progress towards leammg goals. Umversity of Dellu
exapunation system has 20 percent mternal assessment for theory component, and 50
percent for physics laboratory and computanonal physics laboratory components. These
marks should be distnbuted in penodic assessments in different modes 1o serve the intended

purpose.

Since core courses, discipline specific courses, skill emhancement courses and general
electve courses have qualitanvely different kinds of objectives and leamung outcomes, one
model of assessment methods will not work for these different kinds of courses.



7.1 ASSESSMENT METHODS FOR CORE COURSES

Core courses and associated physics laboratory and computational physics cumicula J2ad to
the essential set of leaming outcomes, which every physics graduate is expectad to have.
Their assessment methods require rigour, comprehensiveness and uniformity about what s
munimally expected fom smdents Regular interactions mediated through the University
Deparment among teachers t2aching these courses in different colleges is helpful in this
rezard. Since depth of understandmz of cors topics is 2 highly desimble outcome,
assessment for these courses should put greater emphasis on unseen problems, including
extansions of textbook dervations done in class.

7.1.1 Assessment Methods for the Theory component of Core courses

The evaluation scheme of the Unversity of Delhi allots 20 percent marks for mternal
assessment of theary papers. Teachers should use a judicious combination of the following
methods to assess students for these marks: 1) penodic class tests, ) regular problem basad
assgnments, i) unannounced short quizzes, iv) individual seminar presentations v) longer
assugnments for covering theory and denvations not discussed i regular lectures, vi)
True False Tests, and vit) Multiple Choice Tests for large classes.

To help students prepare themselves for formative assessment dunng the semester, and to
motivate them for self-leaming it is advisable that a Model Problem Set is made available
0 them in the beginning of the course. or problem sets are given before discussion of

specific topics in class.

In prepaning students for Substantive Summagve Assessment at the end of the semester it is
helpful if a2 Model'mock question paper = made avatlable to them in the begmnmng of the
course.

7.1.2 Assessment Meathods for the Physics Laboratory component of Core courses

The 50 percent intemal assessment for the evaluation scheme for aboratory courses is best
used In continuous evaluation of students” performance in the lab. This evaluation should
mclude these components: 1) Regular evaluation of experiments through (2) written report of
each expenment and (b) Viva-Voce on each expenment ii) Test through settng
expenments by assembling components, i) Written test on expenments done in the lab and
dana analyss, iv) Designing innovative kits to test the comprehension and analysis of the
experiment done by the students, and v) audio visual recording of the expenments being
performead by students and its self-appraisal

The end semester laboratory examination should ideally involve extensions of expeniments
done by students during the semester. Two or more expenments can be combmed for this
purpose Open ended problems for which students can get the answer by designing their
own experimental method should also be tmed.



7.1.3 Assessment Methods for the Computational Physics component of Core courses

Computational Physics lab evaluation allots 50 percent marks to the internal evaluation of
stadents” performance duning the semester. Students should be assessed for every
computational assiznment done dunng the semester. This should involve assessment of their
prozram. report and a viva-voce Periodic tests on unseen problams may form 2 part of the
meemal assessment

It is essennial that the end semester examination is basad upon unseen computational physics
problems.

7.2 ASSESSMENT METHODS FOR DISCIPLINE SPECTFIC ELECTIVES

Discipline specific courses build upon general principles Jeamt in core courses, and also
prepare students for further studies in specific domains of physics. Given the time constraint
of only one semester, specific domain exposure i mostly inwoductory in character.
Assessment for these courses should have sizmficant component of open ended methods
ke seminars and project work. Students have greater chance of proving their individual
mutiative and ability for self-learning in these methods These methods also have greater
flexability to reward students for out of cumculum leaming.

Besides a theory component, every DSE paper has either an associated tutonial or a
Iboratory, or a computational physics component. Assessment methods for theory,
hbmvndcmmmalphmcs mdsmhdabmmmb-m?ll
7.1.2 and 7.1.3 for core courses, should be applicable for DSE courses too.

Students should be assessed for ther performance i tutorials, and this assessment should
contribute to their intermal assessment marks Their work on pre-assigmed problem
sets/assizuments. and participation in tutonial discussions should be taken into account while
assessing their performance.

7.3 ASSESSMENT METHODS FOR SKILL ENHANCEMENT COURSES

Leaming m skill enhancement courses is largely expenence based Student performance m
these coursss is best assessad under continuous evaluation Students could be assigned a
specific task for a class or group of classes, and they could be assessed for therr success in

meeting the task.

7.4 ASSESSMENT METHODS FOR GENERIC ELECTIVES

General Elective courses are taken by students specializing in disciplines other than physics.
The assessment methods for these courses should be onented towards kindling student
meerest in the subject. Testing thewr ability to apply physics concepts in various practical
asugnments are most suited for assessing students’ leaming outcomes for these courses.
Giving students greater choice of questions to be answerad i semester end exanunations,



and asking 2 larger fraction of open-ended qualitative questions 1s recommended for these
courses.

Besides a theory component, every GE paper has either an associated tutonal, or a physics
Qboratory, or a computational physis component. Assessment methods for theory. Physics
Iboratory and computational physics components described above in sub-sections 7.1.1,
7.1.2 and 7.1.3 for core courses, should be applicable for GE courses too.

Students should be assessed for ther performance in tutorials, and this assessment should
contribute to their intermal assessment marks Therr work on pre-assigned problem
sets/assiznments. and parucipanon m tutonial discussions should be taken into account while

assessing ther performance.

8. STRUCTURE OF COURSESIN B.SC. (HONS.) PHYSICS

8.1 CREDIT DISTRIBUTION FOR B.SC. (HONS.) PHYSICS

The B Sc.(Hons ) Physics programme consists of 148 credits based on the Choice Basad
Credit System (CBCS) approved by the UGC. In a course 1 hour per week of theory or
tutonal corresponds to one credit. 2 hours per wesk of practcals or hands-on work also
correspond to one cradit The 148 credits include 84 credits of Core Courses (CC) and 8
credits of Ability Enhancement Compulsery Courses (AECC) which are mandatory. Choice
s provided through 24 credits of Discipline Specific Electves (DSE). § credits of Skill
Ephancement Courses (SEC) and 24 credits of Genenc Elective Courses (GEC), the latter
to be chosen from disciplines other than Physics.



Table 8.1 Table showing distribution of credits.

emeier Courzes (CC)| Gemerx Skall Duzcrphine Absliry Total
with 06 credit| Elecave Ezhsncemen: ﬂ Enhancemenr Credn
14 coursez are | (CE). Te be | Courze (SEC) Compulzory
elected Select amy 2 (DSE) Courzes
from GE |Out of 11 | Siect fouwr | (AECC)
bsomgz:  of | courses out of 20 | Selectamyl
oiber o our of
drcphize: coure:
Sam! oCd GEC-1 v
oca = AECC-]
Sam I oI GEC-2 AECC2 n
OC-IV *
Cam e o b GEC3 SEC-1 b |
CcCAT
CCAT
Sam IV cC- GEC4 SEC-2 b
i
OC-IX
OC-X
SamV CC-xI D&E-1 =
oC-Xu DSR2
Samn VI CC- D&E-3 b
X - DSE+4 -
oC-
m."
Toml "] H . | 5 18
Credst




Table 8.2 DETAILS OF COURSES UNDER B.S¢. (Hons,) PHYSICS
Coarse *Credits
No. of Courses » (Theory - Practical Tutonals) = Total

L Core Course (CC)*

(14 Courses) 4 (4=2r=84
IL Elective Course
(8 Courses)
A1 Discipline Specific Elective* 4. (4=2p=24
(4 Coursss) or
d.(5-1m=0
B.1. Generic ElectiveInterdisciplinary® 4 - (4=-2)'=24
(4 Courses) or
§-(5=-11*=24

Optional Dissertation or project work in place of one Discipline Specific Elective
Course (6 credits) in 6™ Semester

IIL Ability Enhancement Courses (AECC)

1. Ability Enhancement Compulsory

(2 Courses of 4 cradit each) 1-4=8
Eovironmental Science
English MIL Communication

1. Ability Enbancement Elective (Skill Enhancement Courses) *
(2 Courses of 4 cradit each) I«Q+2r=8
Total Credits 148

C should evolve a system'policy about ECATInterestHobby SportsNCC/
.\‘gg;“dandcmsauitsdt - -

#Theory with practical’ Hands-on exercise

* Wherever there is a practical there will be no tutorial and vice-versa. The maximum
size of group for practical papers & recommended to be 12 to 15 students and for
tutoriaks 8 to 10 students per group.



8.2 SEMESTER-WISE DISTRIBUTION OF COURSES

CORE COURSES (CO)
Table 8.3 All the courses have 6 credit: with 4 credit: of theory (4 hours
per week) and 2 credits of practical: (4 hours per week).

Core Cnigue Semezter Core Courze Name
Courze Paper
ope Code
- —_— . Mstheemanal Prvacs -
(Thecry = Lab)
o 3010 1 Salies
(Thecry +Lab)
ccm 3221001 o Pt sl M
(Thecry = Lab)
v 300 i Waves and Optics
(Thecry + Lab)
ccv 3221301 m 2ot R——
(Thecry = Lab)
ooVl 322130 m —
(Thecry + Lab)
S "N
ccva 3IN21303 m Dl By sl Apglint
(Thecry + Lab)
cc-vm 3221401 N Mashemmtical Physics - I
(Thecry = Lab)
o e - Elacosors of Modema Piyaics
(Thecry + Lab)
CC-X 321403 N Azalog Sywsems :nd
Applications (Theory + Lak)
o s v Quiras Machumcs wd Appicatons
(Theery + Lab)
cC-xn IV v Solid Staw Phryucs
= = __(Theory *Lab)
cC-xXm 31221601 Vi Elecremagnenc Theory
(Thecry *Lab)
CC-XIV 322160 Vi Stamstical Mechamics
(Thacy +Lab)




DISCIPLINE SPECTFIC ELECTIVES (DSE)

Table 8.4 All the courses have 6 credits with 4 credits of theory and 2
credits of practical or £ credits of theory and 1 credit of Tutorials.

Discipline Specific (Physics) Elective courses (Credit: 06 each): Select any 02 courses
(DSE-1 and DSE-2)* in V semester and select any 02 courses (DSE-3 and DSE-4) m VI
semester from the folowing options. (Numbers in brackets indicate number of hours

per week dedicated )
N6 | Cique Paper Code DSE Course Name
Odd Semezter - V Semester ondy (DSE-] and DSE-2)
1 17501 Experimsan] Tochmiques (4) + Lab (4)
2 322750 Adanced Vatezencal Povcs (4) - Lab (4)°
3 L pakg) “Nuciesr and Particle PEyacs (5) + 11monal (1)
B pragpns] Physacs 0f Detices and LOmmmmcanan (4) - 120 (3)
3 RTS8 Aszronoey aad Assophvics (3) < Teensl (1)
§ 3277 Amopaenc Prvacs () * Lab (3)
7 NI Baclogical Phrysics (3) = Twterial (1)
5 3227518 Exshodded Sysams- Introduson of Microccnollar (4) + Lab(4)
3 poesy Linsar Algobea and Tensor Anafysis (5) + Tusomal (1)*
Even Semester - V1 semester only (DSE-3 and DSE-4)
10 302612 Nano Matenials and Apricanoas (4) = Lab (3)
3! b kg I8} Tomm=cacag I
B pra2g 6] Yedal Phy +
3 3227616 _Agpoed Druamacs () 7 Lab (3)
4 32721 Dagtal Summal poocessmg (3) + Lab (3)
3 307624 Mﬂ%ﬂm
B 30162 Adanced Mathameacal Phvacs L (3) * Tsonal (1)
7 ppaag » ] Casacal (3) = Tusaral (1)
R TITRYY 2 O]
(19 | 3378 Varzlog 22d FPGA based svites: design () = Lab
20 hosad Advanced Qoo Mechames () = Twonal (1)

*Papers listed at S. No. 02 (Advanced Mathematical Physics) and 09 (Linear
Algsbra and Tensor Analysis) are not allowed to be taken together as DSE-1
and DSE-2 in Semester-V



SKILL ENHANCEMENT COURSES (SEC)
Table 8.5 All courses have 4 credits with 2 credits of theory and 2 credits
of Practical Hands-On'Project: and Field Work to be decided by the

College. Teachers may give a long duranion project based on a SEC paper
in the Pracnical Lab.

SNe. Cuigue Semeter SEC Name
Paper
1| 3220 o Parvaics Workabop Skills
1 | nnwe mw Cemypentens Povucs Sidls
3| 3222303 mv Elacmcal Comouze and Netwesk Skalls
3 | Nnw miv Bau: [rumeannos Sl
5 | 32223905 oV Razewabis Eergy md Enargy Hareamg
6 | 3222306 mv Engosanng dezm ad protorpms Teckmical
“rymng
g mv Fadtco Safery
8 | 3223%8 mv Applied Optics
¢ | 32300 mv Weatar Forecasang
10 | xxx1 WV Sroducten 1o Phveca (oopunng
1| xx mv Neezercal Azaban

ABILITY ENHANCEMENT COMPULSORY COURSES (AECC)

Table 8.6 All the courses have 4 credits. The detailed content of these
courses i3 NOT mentioned in thi: document. (See the course document

of the relevant department.)

1 English
2 Modern Indian Langage Commumcaton
3 Emaroamental Scence




GENERAL ELECTIVE COURSES (GE)

Table 8.7 All the courses have 6 credits including Theory Practicals’
Projects. These course: are meant for student: in Honour: programme:

of other dizciplines.

o l'-cp.:qc Temecer GE Courze Name

! 325101 1 Elscmicrry and Mamenim = Lab

2 3225102 1 Mathamancal Pinacs - Lab

) 510 1 Digml, Anslog 2ad [strumentanon - Lab
3 32225104 1 Applied Dysamncs - Lab

$ 32205105 1 Madical Phryscs +Lab

B 322501 i Machazics + Lab

7 12229202 I Elamsars of Modars Phvucs = Lab

5 3222503 i Sobid Stam Pyucs - Lab

9 32504 o Exbodded Syimas - Iedurnon of Micoccatrolar = Lad
10 | 3222508 I Biolomcal Prvacs = Taorial

1 3225310 o Warves and Opacs - Lab

2 nnsi 111 Quaztum: Mockames + Lab

E] 3225312 o Coxmrmcatcn Sywtees - Lab

4 | 322013 o Vardog 2nd FPGA baed 5yvoam dosign = Lab
15 | 3224 o Namc Matarals and Applicancns = Lab

16 | 3225413 \i Thermal Phiysics ad

Smasncal Mechasics = Lab

17 | 328416 N Digin! Sigmal processng = Lab

18 | 32 N Nuclowr and Paracie Phruscs = Twomal
19 | 32418 )\ Astroncory wnd Astopiyics = Turomal
20 | nnse \if Amnocpienc Phryaics + Lab

2 32225420 \ i Pavucs of the Earh = Turonal




Table 8.8 Semester-wise breakup of types of courses with their credits.

Core Courses are listed in Table 8.3

GE courses are to be chosen from the course hstings of other Departments.
SEC courses are to be chosen from Table 8.5

DSE courses are to be chosen from Table 8.4

SNe. Courze opted Course name Credir:

I Abclty Enhancemant Compalicry &nhhm.mhm 4
| Comed Schmce

Cors coune I Matheeancal Pinucs-] -

Cors Come-] Pcecal* Mathesanical Pinucs-] Lab 2

Cars coune-I Mochamcs 4

Cers Coume-TI Practical* Machamcs Lab 2

Genanic Electns -1 - Gl 49

Genanc Elective ~ | Practical Tusonal* CE-1 LabTwonal 21

B Abdzy Enhancement Conpralsery Englh/MIT comnmication ]

| Cars coune-T Temon s ihoen .

| Cors CoumeTT Pracocal? Secmor and Mamenun Lan 2

Cors coune-IV Wave: and Opucs -

Cors Comve-IV Pracacal * Warves and Opeics Lab 2

Genanic Elective -2 GE-2 49

Genanc Elective -2 Practical Tisoral* CGE-2 Lab/Twanal 21

m Cors Comne-V Msthamancal Pinucs-II 4

Care Couve-V Practical* Matheemancal Phvucs-I Lab 2

Cors coune-V1 Thermal Phvuics 4

Cors Couve-V1 Pracsical Thermal Phrvuics Lab 2

[ Care come VD Dl Svmes d Apbcaeans :

| Cors Coune VT Pracecal? Drpaal Svatecs o Agpocemoms Lab 2

Sl Enhancemant Cowrse -1 SEC1 2

" Sll Enhancemant Cowrss -1 Pracocal® SEC-T Lab Fands-cn £eld work project 2

|_Gensnc Slectvs -3 GE-3 45

Genanc Elective -3 Practical Tworal* GE-3 LabTworal 21

Cars coune-VII Mathemancal Pinucs O 4

| Cowve- VI Practical Thomal® Mathemancal Pinucs-I0 Lab 2

Cars counve-IX Elamants of Modars Phvucs 4

Cowve-IX Pactical Twosial* Elamants of Modars Phvucs Lab 2

|_Cors Comer) Ao og e wd Agpocanon: 4

Y Cowwe- X Practical Tusoral* Aoalog Sviteo & Appbcasoms Lab 2

Sl Enbancemant Cow -2 SEC-2 2

Skill Enhancement Cows -2 Practcal* SEC -2 Lab Hand:-on Ssld wodk project 2

Genanc Slectns 4 _ E-4 49

Genanc Electne~+ Practical Twonal* CE -4 LabTutonal 21

[ Cars come\] Quastum Machamcs & Applicanons 3

Cors Comve-X1 Pracsical Qraastums Mockamics Lab 2

v Cors course-XI Solid Stas Phryuics -

Core Courve- XTI Practcal* Solid Stass Phryuics Lab 2

Onciplos Specdic Flecre - DSE-L &3




Dhscpime Specihc Slective -1 DEE-1 Lab Tumoral 21
Practical Tasonial*

[ Discipline Specthic Elective -2 5 a3
Dixcplme Specific Elective- 2 DSE-] LabTtorial |
Practical Tutomal®
Cors comer T Tecmomasey: Teor 4
Cars Comne XTI Pracnical Elscto-zmametic Theary Lab 2
Cors coune-XIV Staecal Machasecs -

|_Cors Coune-XIV Practcal® Sramanca Macham:s Lab -

| Desciploe Specific Slectns - LEE3 43

VI [ Disciplime Specific Elective -3 DSE-3 Lab Tutoral 21

| Dusciplos Specdic Slecine LEE+ &3
Disciplime Specific Elective -4 DSE-+ Lab Tutorsal M
Practical Tusoxial®

TJOTAL | 18

* Wherever there it a practical there will be no tutorial and vice-versa.
The marimum size of group for practical papers is recommended to be 12-15
students and for tatorials 8-10 student: per group
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Preamble

The objective of any prozramme at Hizher Educanon Institute 15 to prepare their students for the
society at largs. The University of Delhi envisions all its programmes in the best interest of thexr
students and in this endeavour it offers a new vision to all its Under-Graduate courses. It imbibes
3 Leaming Outcome-based Cumculum Framework (LOCF) for all its Under Graduate
DIOSTAImMES

The LOCF approach is envisioned to provide a focused, outcome-based svilabus at the
undergraduate level with an agenda to structure the teaching-leaming expeniences in 2 more
student-centnc mamner. The LOCF approach has been adopted to strengthen students’
expenences as they engage themselves m the programme of their choice The Under-Graduate
Prozrammes will prepare the srudents for both, academia and employability.

Each progamme viwidly elaborates its mature and promises the outcomes that are to be
accomplished by studving the courses. The prozrammes also state the artributes that it offers to
inculcate at the graduation level The graduate amnbutes encompass values related to well-bemg,
each programme prepares students for sustamability and hife-long leaming.

The revised cumiculum of B. A. (Homs ) Psychology offers a wide range of courses aimed at
providing the interested student swonz erounding in the discipline of Psvchology. The svilabus
covers 3 wide range of theorstical courses, courses on methodology, research and application a3
well as course reflecting the srowth and recent interest in the field of Psycholozy. In additon to
the nzorous foundation in the discipline of Psvchology, the course curmiculum extends itself to
include and encourage mrerdisciplmary frameworks and research.

Head and Course Coordinator. Prof Anand Prakash, Department of Psychology, University of

Delhs

Dr. Meeta Khosla. Associate Professor, Dept of Psychology, Daulat Ram College

%mxmmmmm.wofpsm.mysmmmgh
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1. INTRODUCTION TO PROGRAMME

The document containing the cumiculum outline and detads is an exercise in explicating the
Choice Based Curnculum Structure in terms of the Leaming Outcomes. The discipline of
Psychology s 2 reatvely young and dynamuc field of academic smudy and inquiry. While
understanding and leaming the historical mfiuences, the cumnculum addresses the fast paced
changes in the subject matter. The cumiculum development and pedagozy of Psychology is



sensitive to the advances in the knowledge base and the growing application and ressarch
possibilines. It 15 expectad that the course 15 transacted keeping in mind the current realines of
the discipline including the socio-cultural contest. The undergraduate coursework in Psychology
touches upon the diverse areas in discipime mhnngmgolhcs !lopsychology cogmitive
psychology.  history of psychology, methods, psychology,
M&mmhgcm&ngmbgymm

2. LEARNING OUTCOME-BASED CURRICULUM
FRAMEWORK IN B.A. (HONS) PSYCHOLOGY

21 NATURE AND EXTENT OF THE PROGRAMME IN B.A (HONS)
PSYCHOLOGY

The study of Psychology at the undergraduate level facilitates explorations on the vast canvas of
knowladze interested in understanding human beings - their nature, behavior and influences The
study matenal concems itself with relevant developments in theory and practice of Psychology.
The dynamic nanure and rapid changes in the field need to be addressed as the student moves
along the vanous courses. The current struchure ams to mmpart basic knowladze i Psychology
via the core papers, specialized area are introduced in the disciplme cemtersd course and the
students are exposed to the application possibiities via the skill based courses. The course also
inchades papers that have been desizned to cater to interested smdents who are chosen other
subjects as their pnmary area of study at the undergraduate level The General Electives offer a
wide amay of basic psychologxcal information to the larger (non-psychology) student population.
The study of Psychology at the collagiate level ought to be amned at developing a basic
understanding and equipping the student with knowledge to choose further advancement and
specialization in the field.
22 AMS OF BACHELOR DEGREE PROGRAMME IN BA (HONS)
PSYCHOLOGY

The Psychology programme at the undergraduate level focuses on the following ams:

. Imparting knowladge of basic psychological concepts and models, and developing ability
to apply this knowledze m field setungs.
Promotmg and understanding of research skills so that students are able to desizn and
conduct systematic and ethical psychological ressarch studies.
Developing psychological sensitivity and social sensibility so that sudents can respond
empathically to human subjectivity and cnitically to social institutions.
Examining the complexities of and debates within the discipline and to dwell upon its

unique relevance in understanding the human subjectivity as shaped by the social
hastoncal and political



. Facilitating acquisition of basic skills for building responsible professionals in varied

3. GRADUATE ATTRIBUTES IN PSYCHOLOGY

. DISCIPLINARY ENOWLEDGE

Abllity to understand core pswcholomical concepts, models, classical theories, varied
perspectives, evolution of the field new researches being camied out as also knowladge of the
sub fields of psvcholozy.

. COMMUNICATION SKEILLS

Acqunng the skill for self presentation and self management commumicatng effectively in
wntinz and orally, askinz questions, convevinz information % others in a simple and
TEDOIT WIting

. CRITICAL THINKING
The ability to enzage in independent turking identify, construct and evaluate arzuments, solve

. PROBLEM SOLVING
Applying one's knowledge to solve real life issues and problems of society ar large, finding
solutions thar are conrext-specific, bengz able to use rechnology, use of methods such as

. ANALYTICAL REASONING

The abilaty to break complex problems into sumpler components, sCrutinize a sitation, inductive
and deductive reasoning, drawing inferences.

. RESEARCH RELATED SKILLS

The ability to plan. desizn and conduct research while adhering to ethical guidelmes, is critical
for psychology sraduates, as the pamicipants are buman This alse includes collectanz data winz
. COOPERATIONTEAM WORK

Working in groups for projects, presentations and practical knowledge shanng and appreciation
of diversity- essennial atributes for 3 zraduate m psychology.

. SCIENTIFIC REASONING



The values of accuracy, objectivity, scepticism, and open mindedness are desirable to instil
graduates of psychology to develop a scientific temperament Towards this end breaking
stereofypes, thinking out-of-the-box, imasmine, amalvzinz and trvinz altermatives, and
questioning conciusions based on newer evidence 15 requirad

evaluating as one responds to new expenences will help a zaduate i psvcholozy to create
meamnz, solve problems and plan It also includes becominz aware of ome's stensths and
weaknesses, having msight into the trajectones of life and plan s0 as to move further in the
desired direction. The use of introspection may be helpful in not only constructing expenence,
but also distancing students from social pressure, take different perspactives, and make
responsibility for their actions.

. INFORMATIONDIGITAL LITERACY
The ability to use information and commumication technolozies to find, evaluate, create, and
resources, creating digstal content such as email blogs and videos, and sharing it.

zoals, plnmg.ﬂmgxmandmhmngmounﬂhdpthsw&

. MULTICULTURAL COMPETENCE

An ability to incorporate soco-cultural context in scientific inguiry, understanding psvcholozical
realities in vanies cultural contexts, appreciating the non-universality of principles and theones,
awareness of indizenous Indian perspectives, as also the ability to relate to others from diverse
backgrounds is required.

. MORAL AND ETHICAL AWARENESS

Traiminz students to become ethical and morally sound psvcholozists 1s important. This includes
teaching the APA Ethics Code, understanding the issue of plagiarism, appreciation of nghts and
diznity of participants as a researcher, and upholdmz values in academic work. Students should
also be able to explore the warld of marginalized people with empathy and compassion, and also
develop an understanding of social inustice and smve for mstce.

. LEADERSHIP QUALITIES

The ability to artuculate, motivate oneself mspire others, organize and plan well. have a sense of
abundant positivaty that energizes evervone around them having a clear sense of purpose, self-
awareness and adaptability

. LIFELONG LEARNING
Approaching ife with cunosity and wonder, pursung knowlsdge, leaming how to leam will
into possibilinies and encourage ownership of learning To achseve this, students need to spend



tme seeking out new informanion, understandings, and stratemes to make mcremental daly
improvements that will help move their life forward m a positive way.

4

QUALIFICATION DESCRIPTORS FOR GRADUATES B.A.
(HONS) PSYCHOLOGY

The Psychology graduate will demonstrate the foliowing qualificanon descniptors:

n

Comprehension of theorstical and practical knowledge of the subject matter of
peychology.

Awareness of the various methods of psychology such as lab and feld experimentation,
Trainmgz in using self report measures of behavioural investization, communication
skills, counselling and scientific writing for publication in scientific jowrnals.
mummmmmam«mmu
ressarch. and deciding the method and amalysis tools

Enhanced skills to optimize self understanding. growth and development

Competence n terms of applying psychological skills, techniques of data collection,
assessment and evaluanon of behavioural interaction at an ndividual and group level

Proficiency in using vanous sofrware and techmques of quanmtative and qualitative
amalyuis.

PROGRAMME LEARNING OUTCOMES FOR B.A. (HONS)

PSYCHOLOGY

The leammng outcomes that a smudent should be able to demonstrate on complstion of 2
degree level programme are as follows:

Knowledze abour the discipline and research methods.

Basic professional skills pertaining to psychological testing, assessment and counselling.
Ability to use skills in specific areas relased to chosen specialization (e2 cogmitive,
mdustrial-orzanizational. chinical counseliing, health educational. social. community).
Abulity to connect theorv with personal expeniences and vanad applied settings.
Understand how psychology can be applied to solve problems facing humankind
Computer literacy, including the abulity to use vanous e-resources, technology and social
media.

Amculation of ideas, sciennfic writing and authentic reporting.



R jaing the Eesitations of the discipline, and criicall
amalvzinz conflicting theones and approaches.
Understandinz vanad socio-cultural contexts, and beinz mindful of indizenous traditions.

o Creating awareness about gender issues.
o Cultivating an ethical mindset, inchuding a stong work ethic, avoiding unethical

behaviours such as data fabrication and plagianism, beinz mindful of implications of
ressarch using human participants.

Commitment to heaith and wellbemnz at different Jevels (2.2 individual, orzanization,
COmmMUNIY, Sociery)

Developing skills of communication, negotiation, t2am work, effective presentation, etc.
l AT PP e,

o Developinz positive amnbutes such as empathy, compassion, optimusm, social

partcipaton. and accountabiliry.
Self-development and personal growth

STRUCTURE IN B.A. (HONS) PSYCHOLOGY
CREDIT DISTRIBUTION FOR B.A. (HONS) PSYCHOLOGY

The UGC recommends a 10-point zrading system with the followng letter grades as given
below:

Table 1: Grades and Grade Points
Letter Grade

0 (Outsandmg)
i )

o

i(Abtm Averags)

§
:

—
L=

o <] ] Al en] aloe)] o

Computation of SGPA and CGPA
Dlustragon for SGPA

Course Credit Grade Credut Poant

poist

H

(Credst x Grade

Course | 3 A ] 1X8=24




Cowrse 2 4 B+ 7 iX1=2
Course 3 3 ] [ 3X6=18
Course 4 3 0 10 3IX10=30
Course § 3 C 5 1IX5=1%
Coune 6 - 0 € 4N 6=24
20 139
Thus, SGPA =139/20 =6.95
Dlustration for CGPA
Semester 1 Semester 2 Semester 3 Semester 4
Crodat: 20 Credat - 22 Crodt - 2° Credit 26
SGPA G SGPA7 S SGPA 5.6 SGPAG0
Semester 5 Semester §
Crodit: 26 25
[ SGPASS SGPA 5.0

Thus, CGCPA=20x69+22x78+25x56+20x60+-26x63+25x80

=6.73

144

.2 SEMESTER-WISE DISTRIBUTION OF COURSES

[FEMESTER [CORE COURSE (13) 7 7 CTIVE CTIVE
NCEMENT ENHANCEMET [DISCIPLINE [GENERIC
OMPULSORY CTIVE CIFIC DSE{GE) (4)
OURSE (AECCYCOURSE (AEEC) |4)
) 2) (SKILL
ASED)
[ r-01 Tonmeztal E-1
tcs to Psycholo
P
I
ntsical Methods for
P:vebological Research-]
heory* Tutorial)




|
EEC-1 |
EEC3 ==
DSE
[DSE-2
| ]
P

DSE-PSY-01: Posmve Psvchology
DSE-PSY-02: Human Resource Management




DSE-PSY-03: Health Psychology

DSE-PSY-04: Commumty Psychology

DSE-PSY-03: Cultural and Indigenous Psychology
DSE-PSY-0§: Project Dissertation (VI Semester)
DSE-PSY-07 Psychologcal Perspectives in Education
DSE-PSY-08: Psychology of Disability

DSE-PSY-09: Psychology of Peace

DSE-PSY-10: Forensic Psychology

DSE-PSY-11: Introduction to Indian Psychological Thought
DSE-PSY-12: Environmental Psychology
DSE-PSY-13: Cognitive Psychology

GE PSY 01 General Psychology

GE PSY 02 Psychology over the Life Span

GE PSY 03 Psychology for Health and Well-being

GE PSY 04 Psychology at Work

GE PSY 05 Psychology and Media

GE PSY 06 Inter Group Relations

GE PSY 07 Youth Psychology

GE PSY 08 Psychology and Mental Health

GE PSY 09 Understanding Intimate Relationships

GE PSY 10 Positive Psychology: Understanding Human Strengths
GE PSY 11 Social Psychology: Understanding Human World

SEC PSY 0] Emotional Intelligence

SEC PSY 02 Stress

SEC PSY 03 Effective Decision Making

SEC PSY (< Educanonal Psychology

SEC PSY 05 Human Resource Practces

SEC PSY 06 Personal Growth and Development
SEC PSY 07 Psychologcal Skills m Organizations
SEC PSY 08 Psychology of Relationships

SEC PSY 09 Leaming how to Leam

SEC PSY 10 Research Publication and Presentation
SEC PSY 1] Skills of Communication
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L. Introduction to Programme

B.Sc. (Hons.) Statistics is a thres-year undargraduses program with specialization in statistics The
programme fosters interdisciplinary approach to the study of Stamstcs, Mathemanes, and
Computers amung to promote holistic educanion useful in handling social, economics,
enzineering. physical and bio-sciences problems The cumculum 5 dispemsed wsing 2
combamation of clasgoom teaching, project-based Jsaming, practcal’s, goup discussons,
presentations, home assigzments, industry inferactions and exposwrs, msermnships and
fieldwork. The programme has 2 unique and mnovative course structure which engenders
craxtive out of the box thinking

1.1 Eligibility for Admissions
As per admmssion bullsan for under-graduate programme of Universaty of Delhu

2. Introduction to CBCS (Choice Based Credit System)

Scope:

The CBCS provides an oppornunxy for the students to chooss courses fom the prescrbed

courses congmnsing core, elecuvemunor or skill-based courses. The courses ca be

evaluated followmgz the gading system which 15 comsidered to be better than the
coovennonal marks system Gradmng system provides umformity in the evaluation and
conputatior. of the Cummlanve Grade Pomr Average (CGPA) based on studenss’
performance in examinations enables the student to move aross instrutions of higher

learmmz The uniformuty m evalwton system also emable the potental emplovers m

2ssessmg the performance of the candidates.

Definitions.

(). ‘Academi Programme’ means an entye cowrs of study compnsing ifs progamme
structare, course detads, evaluation schemss etc. designed to be taught and evaluassd
in 2 texhing DepaymmertCentre or jomtly under more than ome sxh
Deparment Centre

(@) ‘"Course’ means 2 segment of a subject that is part of an Academic Programme

(). Progamme Stucture’ means a list of courses (Core, Elective, Open Elective) that
oakes up an Academic Progamme speafying the syllabus, Credits, hours of



(w).

)

(W),

(i)
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for successful completion of the programme etc. prepared i conformuity to University
Rules, eligshility critery for admission.

"Core Course” means a course that a staders admurted to a parncular proZramme st
successfully conplete to receive the degree and which camot be substiruted by any
other course.

‘Elective Course’ means an optional courss to be selscted by a student out of such
courses oFerad m the same or amy other Departmen Cenere.

Disaplme Speafic Elective’ (DSE) course s the domain specific elective course
offered by the main disciplne ‘subject of study. The Universzy Instinate may also offer
discplme related Elsctive courses of mterdiscipinary nature ako, but these are
needad o be offered by mam disaiplme subjact of study.

DisseranonProject’ 15 an elective course desigmad to acquire spacial’advanced
inowledze such 23 supplement study support stady t0 a project work, and a candidate
studies such a course on his own with an advisory support by a tsacherfaculty
member Project work Dissartation 5 considerad 25 a special course mwolving
appixation of knowledze i solving / analysing / explormg 2 real hfe simanon /
difficult problem A ProectDissertanon work would be of 6 cradis A
Project Dissartation work may be given in Seu of 2 discipline specific elective paper.

(viil) "Generx Elective’ (GE) course 5 an elective courss chosen generally fom an

(ix).

(x).

().

unrelated discipline subject. with an infennon to seek exposure 1 other disciplines. A
core course offered In 2 discpline subject may be weated a5 an elective by other
discplme subject and vice versa and such electives may also be referred w0 as Genenc
Elactive

‘Abtiry Enhancement Courses’ (AEC) also referrad as Competency Improvement
Courses (AEC) may be of oo kinds: AE Compulsary Course (AECC) and AE
Elactive Course (AEEC).

"AECC are the courses based upon the content that lsads to Enowladge ephancement
'‘AEECT are value-based and'or skill-based and are aimed at provsding hands-on-
tanmg competencies skills etc. These courses may be chosen from a pool of
courses desigmed to provade value-basad and'or skill-based mstucnion. These courses
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are also referred 10 as Skill Enhancement Courses (SEC).

(i), “Credst” means the value assignad o a course whach indicaes the level of instruction;
One-hour Jecture per week equals 1 Cradit, 2 howrs practical class per wesk aquals |
credit. Credit for a practcal could be proposed as part of a course or as a separae
practical course

(i) ‘'CGPA" 1s cunmilative grade points calculsted for all courses complated by the
students at any point of time

(av). ‘SGPA’ means Semester Grade Pomt Average calculaed for mdnadual semester

(o) ‘CGPA’ s Cunmbative Grade Poines Average calculated for all courses completad by
the srudents at any poutt of time OGPA & calculated each year for both the semesters
Clubbed wzether.

(). ‘Grand CGPA" is calculaeed in the [ast year of the course by clubbing together of
CGPA of two vears, ie, four semssters. Grand CGPA i3 baing gven in Transapt
form To benefit the student 2 formmla for comversation of Grand CGPA into *aage
marks is Zven in the Transapt.

3. Programme Structure

The B Sc (Hons.) Seatistics is a three year programme dividad mio six semesters. A student

5 required to conpiets 148 cradits for the compistion of proganme and the award of

dezree

3.1 Alignment with CBCS

The B Sc (Hons) Statistics programm is aligned with CBCS stracture as given in Tablke |

Table 1: CBCS Course Structure for B Sc. (Homs ) P

Course *Credits
Theory=Practical  Theory = Tutorial

L Core Course

(14 Papers) 14X4= 56 14X5=00
Core Course Practical / Tutorial*

(14 Papers) 1430=28 14XI=l4

II Elective Course
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(8 Papers)

A . Discipline Specific Elective 4X&=16 4X5=20
(4 Papers)

A2 Discipline Spacific Elective

Practical’ Tutorial* 4X2=8 4X1=4
(4 Papers)

B.1 Genenc Elective’

Interdisciplimary 4X&=16 4%5=20
(4 Papers)

B.. Generic Elective

Practical/ Tutorial* 4X2=8 4X1=4
(4 Papers)

o Optonal Dissertation or projact work in place of one Discipiine Speafic Elective paper
(6 cradits) in §* Semester

II Abibty Enhancement Courses

| Ability Enbancement Compulsory

(2 Papers of 4 credit each) X8 I1X&=8
Environmental Scence

Enghsh MIL Commumicaton

1. Ability Enbancement Elective (Skill Basad)

(Mo 2)

(2 Papers of 4 credit each) 1X&8 ~ IX48
Total credit 148 148
Institute should evolve a system‘policy about Interest Hobby Sports NCC/NSSrelated
courses on ifs own.

* Wherever there is a practical there courses will be no tutorial and vice-versa
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32 Details of Programme
Core Papers (Credits: 6 each) (14 paperz)

STAT-C-101 Descripave Staistics (Theory= Practical)

STAT C-102 Calculus (Theory+ Tutonial)

STAT-C-201 Probabiiirty and Probability Distributions (Theory Practical)

STAT C-202 Algebra (Theory= Practical)

STAT-C-301 Sanpinz Disnbunons (Theory+ Practical)

STAT-C-302 Survey Sampling and Indian Official Stanistics (Theory+ Practical)
STAT C-303 Mathemarical Analysis (Theory= Practical)

STAT-C40] Stanstical Inference (Theory+ Practical)
STAT-C-402 Linear Models (Theory+ Practical)

STAT-C-403 Suatstical Quality Control (Theory+ Practcal)

STAT-C-501 Stochastic Processes and Queung Theory (Theory+ Practical)
STAT-C-502 Saanstical Compuning Using C'C+= Proganmung (Theory= Practical)
STAT-C-801 Desizn of Experiments (Theory+ Practcal)

STAT-C-602 Multvariate Analysis and Nonparametr: Mathods (Theory+ Practical)

Discipline Specific Elective Paper: (Credit:- 6 each) (4 paper: 1 be selected)
DSEL

(A)E-Sﬂ.&-lyuw?ncﬁd)a :
(B) Damography d Vit Statistics (Thecry* Practical)

DSE-2
Opmmln.d:(‘lhcv*?md)a
(B) Econometncs (Theory™ Practical)
DSE3
(A) Actaarial Statisecs (Theory* Practical) o
(B) Bicstatisncs and Sunwval Analysss (Theary= Practical)
DSES4
(A) Fizancial Statistics (Theary* Practical)
(B) Project Work (Sixth Semestar)
Skill Enbancement Courses (Credir:: 4 each) (2 paper: to be selected)
Statistical Dats Amalyws Using X
Statisncal Techmaues for Research Methods
ammsmrmm

mmmswmum.w

~mm

ot il a2



B.5. (Hons. ) Statistics

3. Basics of Sngstical Inforence
4 Apphied Sttstics

- There wall be one batch of 15 stadents for practical classes.
Each practical will carry 50 marks including 25 marks for comtizuons evaluation and

5 marks for the oral test.
Coleges ae Mdu«mﬂnmﬂnahﬁ%&u using

spreadsheet (MS Excel) or any statistcal package (SPSSR/

5. Hardcopy of practical il has 1o be maimmained by the studenss for each practical



3.3 Semester-wise Placement of Courses

Table 2 Semester wize Detail: of B Sc.

B.5. (Hons.) Statistics

om:.) Statiztics Course & Credit Scheme

Year | Semeser |  Core Course Ability Sl Discigline | Generle | Semester
Esbancemest | Enhancement | Specific Elective “woe
Compadsory | Course (SEC) Credin
Course M‘m" (GE)
" _JAEC) B
STAT-C-101 AECC1 STAT-
Descptve GE-l
Sasstc a+p
I [sTaT < n
Calcalus
*T)

1 [ '%b& b =L
¥*1=6. E= -y
STATC-201: | AECC2 STAT-
Probalinvazd G22

. Probatelity ap
Diwinim 2
STAT C-202:
(L+7
(R5i] :g‘ B =
sr.uc- STAI-
301 Sampliag GE
Dnmhunez SEC 1+p
@+P (1234)
m STATC‘”’.’. a.n
Swvey 8
Spliag m=d
Indsn OfScal
Stasstics L*
STATC-303.
Matharmatical
| Amiyis -P)

1 L+TP | 9= pag— | o=t
§2=6
2=6 . -
STAT-C-<01 SEC STAT-
Statisacal (1234) GE4
Infarence (L+ (L+P) P
STAT-C-402. Do

v | Linesr Modals Sz 8
+ semmester [0
STATC-403. optca
Soastcal L+P)
Quizy Comral

_ L+P

=17 | =%, P32} i3 |
4-2=6.
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STATL-00L =T
Stochastic Processes (AB)
04 Queniag Thecry @)
v ETAT-C-m: DSE-2-
Statiszcal Compsing (AB) %
Uizg L+
cC=
m | |I*P)
L+TP | 4=2=5 Lap—
25, ¥2=5
STAT-C-801: DSE-3-
Design of (AB)
| Exparimants (T°F)
v | STATC602: DSE~+
Vs (AB) b
Amipic  wd @)
Nqnu;u
|| Mathods T+P)
L+TP | ¥*2=5, ==
=5 =5
Total Credic 148

Legend | doctige Clus, T «Titorad Clas, P « Practicsl Can
Note: Ore-borr loctare per wook ogeal | Crechl, 2 boury practicsl clas per wook opals | comdst

3.4 Number of Courses offered
Table 3: Number of courses offered
S.No. | Course Type No. of Courses
1 | Core Course 14
1 | Abity Enhancement Conpulsory Course (AEC) 3
T | Skill Exhancement Course (SEC) 3
4 | Dscplme Speciic Elective (DSE) ]
T | Gemenx Electve (GF) L
Total Number of Courses Offered EY]

4. Learning Outcome Based Approach

B.Sc. (Fons ) Stanstics programme is desizned m such a way that studenss will be exposed
to the real workd data related to industnes and society, identifying the problems and working
towards their solutions through vanous analytical and statistical techmiques. The course is
designad to imbibe swong foundation of stanstics in studenes.
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§. Graduate Attributes
On compietion of the progamme students are expectad © have acquired the skills of
atmibutes expeactad from the graduaes of B.Sc. (Hons.) Statistics are:

L

A holistc knowledge and understanding of basic concepts m statistics and its
linkages with art, science and technology.

The capacity to identify, understand and solve the problems of society.

The ability to collect, analyse, mserpret and present the data and brng out the
Team butlding and leadership skills conmumicaton. creatwe and antical thinking
salls, and innovative probem solvng skalls.

To prowde scennfic approaches to develop the donan of human knowledge
through  the use of enpincal data expressed in quantitative form

To emable the students to understand basc concapts and aspects related to resaarch,
vanious techmques to collect the data, amalyse the data and imerpret the results
theraafter

Learming the basic programeming languages and stanstical sofrware will help
stadents to eastly switch over to any other stanstical software i future

6. Qualification Description

Upon successfully completmg the Programme the students will be conferred a degres of
B.Sc. (Hons) Seatistics It is an iger-discipinary programme equipping the srudesss i the
knowladge of statstics. Besades, 1t also iparts the requisite knowladge of mathematics and
stanstical softwares.

7. Programme Objectives

L
’

3
-

o

To mbsbe song foundation of stanstis m students
To fmulianze srudents with basic 1o high-level stanstical concepts.

. To update studenes with mathemanical tools that aid in statistcal theory:

To tzach strengthen students” knowledze of spreadshests, programming bnguages
To promose appacation-onersed padagogy by exposing stadents to real world data.
To make stadents do projects, which prepares them for jobs/ marksts
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$8. Programme Learning Outcomes

This course exposes the students to the beauniful world of Stanstics and how = affects exch
and every aspect of our daly ife The courss s designed to equip studerss with all the
major concepts of Stanstics along with the tooks requirad % implement them Introduction
10 computer softwares help them in analysis of data by making optinmm usage of tme and
resources. These sofwares Zive them the necessary support and an edge when progressing
to their professiomal careers Exposure to plethora of real life data helps in homng their
ade and Sre-tunes the interpretation abilines. Such a padagogy 2oes a long way m gvinz
them the requirad inpetus and confidence for consultancy startups jobs in near furure. The
sructare of the course also momateshelps the smdents to pursue cameers in related
disciplines, espacially the data scences, financial stanistics and actuarial sciences.

9. Teaching Learning Process

The faculty of the Statistics department m the constment colleges of the University of
Dells is prmarily responsible for organizing lectures for B.Sc. (Hons ) Statistics. The
mstructions related 1o tutonals and practicals are provided by the respective registening
units under the overall guidance of the Department of Statistics, University of Delli.

There shall be 90 mstructional days excludmg examunation m a semester.
(Add details about Projects Dissertation and role of supenvisor)

Teaching Pedagogy:

Teaching pedagogy mvolves class room imteractions, discussions, presentations,
practical work based on courses, class tests and assignments.

This is detated out for each course of the programme in section 11 under “Facilitating
the Achievement of Course Learning Outcomes™

10. Assessment Methods/ Evaluation Scheme

The snadents regsterad for B.S¢. (Hons.) Statistics programume will study semester I to Vat
the constiruent colleges of the Unmversiry Dells. During these semesters Core, AECC, DSE
and SEC courses are offerad

() English shall be the mednm of mstruction and exanunation

(3) Esanunations shall be conductad at the end of each Semester as per the Academic
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calendar notified by the University of Delhi

(21) The assessment broadly compnse of mtermal assessment and end semester
eammation. Each theory paper wall be of 100 marks with 25% marks for mternal
assessment and 75% marks for end semester exanunation Each practical paper will
be examined out of 50 marks with 50%. marks for contmuous evakiaton and 50%
marks for end semester exanunanon Skill enhancement paper will be examuned out
of 100 marks.

10.1 Pass Percentage & Promotion Criteria:
The following provisions shall be applicable to stadenss admitted to the B.Sc (Homs)
Stanstics programume:

2) A smdent who appears in an odd semester examinations or who was eligible to
appear In the odd semester exanunarions but ramains absent m any or all the papers
of the saud semester. shall move on to the next even semaster irrespective of hisher
result m the sad examinations.

b) A sudent who has obtained 40°: on the agzrezate taking togather all the papers m
theory eamination (inchudmg internal assessmens) and practxal examination
conductsd in Ist and [Ind semester shall be promoted %o the second academic
year Tlrd semester

¢) A student who has obtamed 0% on the agzrezate taking together all the papers m
conducted m [Mird and [Vth semester shall be promotad to the third academic year
Vth semester.

d) Stadents who do not fuifill the promotion critena mervionad above shall be declared
21l n the promotion eammaton of the academic year concemed However, they
shall have the option to retamn the marks in the papers m which they waxnt to retam.

¢) I a student has secured an azgregate of numinmum 40° . marks takmg togsther all the
pipars m theory examinaton (mciuding intermal assessment) and pracuical
examination till the end of the third year, 12, upto the end of the Vith semester, then
she'he shall be awardad the degree in whach the stadent has been adoumed.

§ A sudent who wants to re-appaar for inprovement in marks in a paper prescribad
for semester JTI'V may do so only in the semsster sxammations to be held m
November December. A student who wants to re-appear for mprovement in 2 paper
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prescribed i semester IITV/VI may do so only i the examizations to be held m
MayTune

10.2 Semester to Semester Progression:

2) A student nay re-appear in any theory paper prescribed for a semester, on foregoing
in writng her'his pravious performance m the paper's concernad. This can be done
i the odd'even semester examimanion only (for example . a student reappeanng in
paper prescibed for semester [ exanumation may do so along with subsaquent
semester [Ird examunation and not along with papers for samester Vi),

b) A candidate who has cleared exanuimations of third acadenuc year (Vth and Vith
semesters) may re-appexr m any paper of V or VI semester only once, at the
odd even exanunations on foregoing in writing her'hss previous performance in the
paper's concemed, within the prescribed span peniod. (Note: The candidate of ths
category will not be allowsd © jom any post-Zraduate coursss).

¢) In the case of re-appearance in paper, the resux will be prepared on the baas of
candidate’s qurent performance mn the exanunanons.

d) In the case of a candadate, who opts to re-appear in any paper's under the aforesaid
provisions, oo surrendermz herhss earber performance but fuls to reappear in the
paper's concerned, the marks previously securad by the candidate in the paper's
which shehe has faded to re-appear shall be taken into account while determming
her/hus result of the exammanon held currently

¢) Re-appearance m practicalimternal assessment shall not be allowad.

f) Duranion of end semester theory examimations of Core and Elective subjects shall be
three hours.

g The entire evaiuation process for AECC and Skill Enhancement Courses (SEC) shall
be undertaken by exch college where the AECC and SEC are beng taught and the
teacher responsible for the conduct of learmng of the AECC and SEC shall be
responsihle for the evaluanon

10.3 Span Period

No stadent shall be admutted as a candidate for the examimation for any of the
PartsSemesters after the lapse of Sve wears from the date of admission to the Pam-
['Semester-] of the B Sc. (Hoas ) Statistics Programme
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10.4 Grade Points

A student who bacomes elizible for the degree shall be categonzed on the basis of the
combined result of semester [ to semester VI examinarions under CBCS on 2 10 pomt
Zading system with the letter grades Grade pomnt table 23 per umversaty exammation rules.

10.5 CGPA Calculation

As per university exammanon rules.

10.6 SGPA Calculation

As per university examumanton naes.

10.7 Grand SGPA Calculation

As per unjversity exammanon rujes.

10.8 Conversion of Grand CGPA imto Marks

As notfiad by compatent authority the fornmila for cooversion of Grand CGPA into marks
is: Fimal %222 of marks = OGPA basad on all four semesesrs ~ 03

109 Division of Degree mto Classes

As per university exanunanon nules

10.10 Attendance Requirement

As per unversity Sxammanon rules.

1011 Guidelines for the Award of Intermal Assessment Marks B.Sc.

(Homs.) Statistics Programme (Semester Wise)
As per unjversity exammanon rules.



