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Rules and Requlations

1. National Credit Framework (NCrF): For creditisation and integration of all higher education
qualifications leading to a certificate/ diploma/ degree with multiple entry and exit options, college
will refer to National Credit Framework (NCrF) which encompasses the qualification frameworks for
higher education, vocational and skill education and school education, namely National Higher
Education Qualification Framework (NHEQF), National Skills Qualification Framework (NSQF) and
National School Education Qualification Framework (NSEQF) respectively.

2. Structure of Four years multidisciplinary UG Programme and Five Years Integrated
Multidisciplinary Master’s Degree Programmes with Multiple Entry and Exit Options at
Different Levels:

(i) Students will have the flexibility to enter four years multidisciplinary Under Graduate Programme
in odd semesters and exit a programme after the successful completion of even semesters as per
their future career needs.

(i) Students will get a Certificate after a One year programme (minimum 40 Credits), a Diploma
after two years (minimum 80 Credits), a Bachelor’s degree after three years (minimum 120
Credits), and a Bachelor’s degree with Research or Honours after Four years (minimum 160

Credits).

3. Qualification Type and Credit Requirements of Four Years Multidisciplinary Degree
Programme with Multiple Entry and Exit Options

(i) Details of qualifications, minimum credit requirements, exit credit courses, year and semester are

as under:
Credit
Levels | Qualification Title Requirements Semester | Year
Minimum | Maximum
4.5 UG Certificate 40 44 2 1
5.0 UG Diploma 80 88 4 2
5.5 Three Years 120 132 6 3
Bachelor’s degree
6.0 Bachelor’s  degree 160 176 8 4
Honour’s with Major
Bachelor’s degree 160 176 8 4
Honour’s with Major
7.0 Master’s Degree 200 220 10 5
8.0 Ph. D. e e

(if) An exit 6-credit bridge course(s) lasting two months, including at least 6-credit job specific
internship/apprenticeship that will help the graduates acquire job-ready competencies required
to enter the workforce will be an additional requirement for the award of the undergraduate
Certificate/ Diploma/ three year Bachelor’s Degree.

(iii) On exit, the students will have the option to re-enter the programme in the college, or in a
different higher education institution. Re-entry at various levels for lateral entrants in
academic programmes should be based on the earned and valid credits as deposited and
accumulated in the Academic Bank of Credits (ABC) through Registered Higher Education
Institutions (RHEI) and proficiency test records.
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(iv) Eligibility for admission to the fourth year of four-year Honours with Research Degree
Programmes as per UGC guidelines: Minimum CGPA of 7.5 or minimum 75% at three-year
degree.

(v) PG curriculum, as illustrated below, have flexibility a) One-year Post-Graduate Diploma
(PGD), b) Two year Post-graduate Programme and c¢) 5 Years Master’s degree programmes
with multiple Entry and EXxit options at different levels.

(a) Post-Graduate Diploma (PGD): Programme duration- One year (2 semesters) after any
bachelor’s degree, min. 40 credits

(i) UGC: 1-Year (2 semesters) Post-Graduate Diploma (PGD) after 3-years Bachelor’s degree:
Level 6.0

(if) UGC: 1-Year (2 semesters) PGD after 4 years Bachelor’s degree (Honors/ Research): Level
6.5

(b) Master’s Degree:

(i) UGC: 2-Years (four semesters) Master’s Degree after obtaining a 3-years Bachelor’s degree,
Minimum 40 credits/year, second year devoted entirely to research, PG — 2" year: Level 6.5

OR

(i) 1-Year (two semesters) Master’s Degree after obtaining a 4-year Bachelor’s degree
(Honours/Research): Minimum 40 credits: Level 6.5

(c) Level 8 represents Ph. D. Research Degree.

(d) A 5-year Integrated Bachelor's and Master's programme shall have a minimum of 220 credits.

(e) Master’s and doctoral programmes, while providing rigorous research-based specialization,
should also provide opportunities for multidisciplinary work, in academia, government,
research institutions, and industry.

4. Lateral Entry/ Re-entry at higher Levels after exit from lower levels of four years
multidisciplinary UG degree programme:

(i) The credit points earned and accumulated shall be used to determine the eligibility for taking
admission to various programs at multiple levels, subject to fulfilment of the broad principles
laid down under NCrF. Students who leave with a Certification, Diploma, or a Basic Bachelor’s
Degree will be eligible to re-enter the programme at the exit level to complete or progress to
the next level through lateral entry mode. Depending upon the academic and physical facilities
available, the State Universities/ Autonomous Colleges (Higher Education Institutions or HEI)
may earmark specific seats/ intake for lateral entry into the second year/ third year/ fourth year
of a four years multidisciplinary UG degree programme as approved by Professional Standard
Setting Bodies (PSSB/Govt. of Maharashtra/ statutory council of affiliating University plus any
consequential vacancies caused by exits to an ongoing programme (four-year Degree
Programme and Integrated Master’s or second year Master’s). Lateral entry or Re-entry is open
to those students if he/she has either —

(a) successfully completed the first year/second year/third year of the particular four years
multidisciplinary degree programme in any ABC registered HEI with valid credits in ABC
and re-entering into the second year/third year/fourth year, respectively of the same four
years degree programme of any ABC registered HEI, within stipulated/ permissible period
of years as decided by Statutory Councils of that HEI

OR

(b) Already successfully completed a multidisciplinary four-year first-degree programme and
is desirous of and academically capable of pursuing another multidisciplinary four years
first-degree programme in an allied subject.

(i) A student will be allowed to enter/re-enter only at the odd semester. Re-entry at various levels
for lateral entrants in academic programmes should be based on the earned and valid credits
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as deposited and accumulated in Academic Bank of Credits (ABC) through Registered Higher
Education Institutions (RHEI) and proficiency test records. However, in terms of the
admission eligibility requirements, the student shall belong to the same faculty/ discipline in
terms of Major Subject i.e., the Major subject of his earlier Programme and the Major subject
of the new Programme for which he is seeking admission must be from the same
faculty/discipline. Reservation for lateral entry will be executed as per the Government of
Maharashtra norms.
5. Distribution of Credits across Multidisciplinary Four Years Degree Programme:

(i) Four-year multidisciplinary degree programme with Honours/ Specialization Degree will have
Internship and Core /Major Courses with a minimum of 22 credits per sem. in the Fourth Year.

(if) Four-year multidisciplinary degree programme with Research will have Research Projects,
Seminars, Dissertations and Internships with a minimum of 22 credits per Sem. in the Fourth
Year.

(111) Students shall select a ‘Major or Core Subject/ Discipline’ and a ‘Minor Subject/Discipline’
from the lists of various Subject Combinations and Options provided the Colleges. In
general, for the four years multidisciplinary bachelor’s degree programme, the distribution of
credits will be as follows:

(a) Disciplinary/interdisciplinary Major/ Core Subject (minimum of 68 credits)- Mandatory and
Elective Courses

(b) Disciplinary/interdisciplinary Minor Subject (maximum of 22 credits)

(c) Skill based/VVocational studies corresponding to the Major/ Core Subject (8 credits)

(d) Field projects/internship/apprenticeship/community engagement and service corresponding
to the Major/ Core Subject (14-22 credits) with a maximum of six credits per Semester

(e) Generic/ Open Electives through Baskets of Elective Courses (12 credits),

(f) Ability Enhancement Courses including Languages, Literature and Environmental Studies
(12 credits),

(9) In-built modules on the Indian Knowledge System (IKS) in Major/ Core Subject at Level
4.5 — 2 credits

(h) Value-based Education, Life Skills and Professional Ethics: Co-curricular Courses such as

Sports and Culture, NSS/NCC and Fine/ Applied/Visual Arts (8 credits).

Student can earn some credits (SEC/VSC/GE/QOE) in the form of online from-

(i) The National Skills Qualifications Framework (NSQF) organizes qualifications for VVocational
and Skill Courses in a series of 8 levels based on professional knowledge, professional skills,
core skills and responsibilities, in the increasing order of complexity and competency.

(if) University Grants Commission (Credit Framework For Online Learning Courses through
Study Webs of Active-Learning for Young Aspiring Minds) Regulations, 2021, permits up
to 40 per cent of the total courses being offered in a particular programme in a semester
through the Online Learning Courses offered through the Study Webs of Active-
Learning for Young Aspiring Minds (SWAYAM) platform.

6. Examination and Assessment Process:

(i) The basic principle of the credit framework is that credits are a function of the successful
completion of a program of study/ vocational education/ training and assessment. No credit
can be earned by the student unless the student is assessed for the achievement of the desired
competencies and outcome of a program.

(i) Exit options are provided with certification, diploma and basic Bachelor’s degrees to the
students at the end of the second, fourth and sixth semesters of a four years multidisciplinary
degree programme. Students will receive a Bachelor’s degree with Honours/ Research on
successfully completing of all eight semesters of the UG Program either at a stretch or with
opted exits and re-entries.

(iii) For the smooth success of four-year multidisciplinary degree programme with multiple entry
and exit systems, the examination mode will be based on the combination of innovative trends
in formative (informal and formal tests administered during the learning process) and
summative (evaluation of students learning at the end of an instructional unit) examination
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modes. This is in line with the UGC Report on ‘Evaluation Reforms in Higher Educational
Institutions (2019)’.

(iv) Evaluation of each students in each course will be done as follows

a. Each theory or practical course will be of 2 credits = 50 marks

b. Internal evaluation 30% weightage (15 marks)

c. External evaluation 70% weightage (35 marks)

d. Students should secure 40% marks in each type of evaluation for successful completion
of a course (student should secure at least 6 marks in internal and 14 marks in external
evaluation).

(v) Evaluation Pattern.

a. Internal evaluation - Two written test, each of 20 marks will be conducted i. e. two tests
on two modules. 1% assignment after completing 6 weeks of teaching and 2" on
completion of 13" week of teaching. 5 marks out of 15 will be assigned from these written
tests. Remaining 10 marks will be assigned from other types of evaluation such as
seminars, orals, poster presentation, open book challenging tests, surprise test, objective
test etc. Examination (Internal and external) will conducted so that CO, PO, PSO can be
evaluated.

b. External Evaluation - External evaluation will be done at the end of each semester.

I. For theory, 35 marks written examination will be conducted and time of examination will
be 2-hours.

ii. For practical, 35 marks practical examination will be conducted and time of examination
will be 4-hours.

iii. For project / field project, 35 marks evaluation will done on the basis of viva-voce and
examination of thesis by the examiners.

iv. For OJT 35 marks evaluation will be done on the basis of report of industrial mentor /
supervisor / industry and viva-voce. However, student has to produce and submit OJT
certificate from competent authority of industry.

7. Attendance: The student must have at least 70% attendance, to appear any type of examination.
8. Declaration of Results:

(i) Declaration of result is based on the Semester Grade Point Average (SGPA) earned towards
the end of each semester or the Cumulative Grade Point Average (CGPA) earned at the
completion of all eight semesters of the programme and the corresponding overall alpha-sign
or letter grades as given in Table 2. If some candidates exit at the completion of the first,
second or third year of the four years Undergraduate Programmes, with Certificate, Diploma
or Basic Degree, respectively, then the results of successful candidates at the end of the
second, fourth or sixth semesters shall also be classified on the basis of the CGPA obtained in
the two, four, six or eight semesters, respectively. Successful candidates at the end of the tenth
semester of the integrated Master’s Degree Programmes shall also be classified on the basis
of CGPA obtained in the ten semesters of the Programmes. Likewise, the successful
candidates of one year or two semesters Master’s Degree Programme are also classified on
the basis of the CGPA of two semesters of the Master’s Degree Programme.

Table-2: Grades on degree certificate/mark sheet will be assigned to the students as per
the following table

Semester GPA/ Program % of Marks Alpha-Sign / Letter
CGPA Grade Result
Semester/Program
9.00-10.00 90-100 O (outstanding)
8.00 - <9.00 80.00 — <90.00 A+ (Excellent)
7.00 - <8.00 70.00-<80.00 A (Very Good)
6.00 - <7.00 60.00-<70.00 B+ (Good)
5.50 - <6.00 55.00-<60.00 B (Above Average)
5.00 - <5.50 50.00-<55.00 C (Average)
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4.00 - <5.00 40.00-<50.00 P (Pass)
Below 4.00 <40 F (Fail)
I Absent

(ii) A student obtaining Grade F shall be considered failed and will be required to reappear in the
examination. For non-credit courses ‘Satisfactory’ or “Unsatisfactory’ shall be indicated
instead of the letter grade and this will not be counted for the computation of SGPA/CGPA.

9. Award of Major and Minor Degree:

(i) A student pursuing four-year multidisciplinary UG programme will be awarded an appropriate
Honours/ Research degree in Major/ Core Subject on completion of VIII Semester with the
minimum of 176 credits if he secures in that Subject at least 50% of the total credits for that
programme. He shall thus study the specific number of Mandatory Core Courses, Core
Electives, Vocational and Skill Courses and Field projects/ Internships connected to Core
Subjects in eight semesters so as to cover at least 50% of the total credits.

(i) In case of Research Degree, a student shall pursue research project and write dissertation in
that Major in the VII and VIII semesters.

On the basis of above rules and regulations under NEP-2020 following course frame work is
adopted by the Prof. Ramkrishna More Arts, Commerce and Science College, Akurdi, Pune-411044 for
the completing of four years honours degree in Major and Minor subjects.

10. Distribution of Credits across Four Years Degree Programmes:

In general, for the four years’ bachelor’s degree programme, the distribution of credits will be as
follows:

(a) Major (Core) Subject comprising Mandatory and Elective Courses:

I. Minimum 50% of total credits corresponding to Three/Four - year UG Degree- Mandatory
Courses offered in all Four years;

ii. 2 credit course on Major Specific IKS shall be included under Major;

iii. Elective courses of Major will be offered in the third and/or final year.

iv. Vocational Skill Courses, Internship/ Apprenticeship, Field Projects, Research Projects
connected to Major first to fourth year.

(b) Minor Subject: 18-20 Credits

i. The Minor subjects may be from the different disciplines of the same faculty of DSC Major
(Core) or they can be from different faculty altogether.

ii. The credits of Minor subjects shall be completed in the first three years of UG Programme.

(c) Generic/ Open Elective Courses (OE): 10-12 credits

i. It is to be offered in | and/or Il year

ii. Faculty-wise baskets of OE shall be prepared by University/ Autonomous Colleges.

iii. OE is to be chosen compulsorily from faculty other than that of the Major.

(d) Vocational and Skill Enhancement Courses (VSEC): 14-16 credits

# Vocational Skill Courses (VSC): 8-10 credits, including Hands on Training corresponding to

the Major and/or Minor Subject:

I. To be offered in first to three years;

ii. Wherever applicable vocational courses will include skills based on advanced laboratory

practicals of Major

# Skill Enhancement Courses (SEC): 06 credits

i. To be offered in I and Il year;

ii. To be selected from the basket of Skill Courses approved by University/ Autonomous Colleges
(e) Ability Enhancement Courses (AEC), Indian Knowledge System (IKS) and Value
Education Courses (VEC): 14 Credits

e AEC: 08 credits
I. To be offered in I and Il year
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ii. English: 04 Credits

ili. Modern Indian Language: 04 credits

iv. To be offered from the Basket approved by the College;

The focus for both languages should be on linguistic and communication skills.
0 IKS: 2 Credits

i. To be offered in | Year

ii. Courses on IKS to be selected from the basket of IKS courses approved by the Colleges
0 VEC: 04 Credits

I. To be offered in | year

ii. Value Education Courses (VEC) Environmental Science Education (Compulsory),

Understanding India, and Digital and Technological Solutions.

(f) Field Projects/ Internship/ Apprenticeship/ Community Engagement and Service

corresponding to the Major (Core) Subject, Co-curricular Courses (CC) and Research Project

o Internship/Apprenticeship corresponding to the Major (Core) Subject: 8 Credits

o Field Projects/Community Engagement and Service corresponding to the Major (Core) Subject:
minimum 4-6 credits
To be offered in 1, and 111 years of UG Degree Programmes.

0 Co-curricular Courses (CC) such as Health and Wellness, Yoga education sports, and fitness,
Cultural Activities, NSS/NCC and Fine/ Applied/ Visual/ Performing Arts: 8 credits. To be
offered in 1 and/or 1l year

0 Research Projects: 12 credits

To be offered in the final year for 4-year Honours with Research UG Degree

The UGC Regulations, 2021 permit up to 40% of the total courses being offered in a particular
programme in a semester through the Online Learning Courses offered through the SWAY AM platform
and/or other State Level Common Platforms which can be developed in due course with the participation
of different Universities/ HEIS.

Abbreviations: Generic/ Open Electives: GE/OE; Vocational Skill and Skill Enhancement Courses:

VSEC; Vocational Skill Courses: VSC; Skill Enhancement Courses: SEC; Ability Enhancement

Courses: AEC; Indian Knowledge System: IKS; Value Education Courses: VEC; OJT: On Job

Training: Internship/ Apprenticeship; Field projects: FP; Community engagement and service: CEP;

Co-curricular Courses: CC; Research Methodology-RM; Research Project: RP Note: The Credit

Distribution Table given above is illustrative only. The Universities/ Autonomous Colleges may suitably

modify within the broader framework of credit distribution across six verticals.

11. Definitions:

i. One semester = 15 weeks

ii. 1-credit theory = 15 hours i.e. for 1 credit, 1 hour per week teaching is to be performed.

15 hours of 1-credit are splinted as 12 hours actual teaching + 3 hours Tutorial (Numerical problem

solving sessions, revision on difficult topics, dialog on student’s difficulties, and internal evaluation)

iii. 1-credit practical = 30 hours. Thus, 1 credit practical = 2 contact hours in laboratory per week. 30
hours splinted as 24 hours actual table work and 6 hours for journal competition, oral on each
practical and other internal evaluation.

iv. Each theory course of any type (major, minor, VSC, VEC, OE/GE, VEC, SEC, CC, etc.) is of 2
credits.

v. Theory per semester: Each theory course is of 2 credits. Thus, for each theory course contact hours

= 24 teaching + 6 tutorials

vi. Each practical course is of 2 credits = 60 hours per semester
a. Minimum 12 laboratory sessions will be conducted in one semester.
b. Each laboratory sessions will be of 4 hour.
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P.D.E. A’s.
Prof. Ramkrishna More College, Akurdi, Pune 411044
Graduate and Honors Degree Course Framework under Autonomy as per NEP-2020; With Major Chemistry

sem,| Sublect-1 | Major Elective | Subject-2 VSC IKS |FP/OJT/ICEP|  GEIOE SEC AEC VEC cc Total
(Major) Curses (Minor) Credits
First Year Certificate Course
| CHMAT-111 0 2 Theory + 0 GEIKT- 0 CHGET-111 CHSEP-111 Marathi Environment 0 22
CHMAT-112 1 Practical 111 (MAAET-111) Awareness
CHMAP-113 Other than /Hindi VEEAT-111
chemistry (HIAET-111)
Il | CHMAT-121 0 2 Theory + 0 0 0 CHGEP-121 CHSEP-121 Marathi Democracy and Physical 22
CHMAT-122 1 Practical (MAAET-121) Indian Education
CHMAP-123 Other than /Hindi Constitution CCPEP-121
chemistry (HIAET-121) VEPOT-121
Second Year Graduate Diploma
Major Minor VSC IKS FP/OJT/CEP GE/OE SEC AEC VEC CcC C::e(giat!s
I | CHMAT-231 0 1 Theory + CHVST- | CHIKT- |Field Project 1 theory / 0 1 theory CCHRT-231 22
CHMAT-232 1 Practical 231 231 (2 Credit) 1 Practical English Human Rights
CHMAT-233 Other than CHFPP-231 From Basket AEENT-
chemistry 231
IV | CHMAT-241 0 1 Theory + | CHVSP- 0 Community 1 theory / CHSEP-231 1 theory CCCsT-241 22
CHMAT-242 1 Practical 242 Engagement 1 Practical English Cyber Security
CHMAT-243 Other than and Service From Basket AEENT-
chemistry (2 Credit) 241
CHCEP-241
Third Year Graduate Degree
V | CHMAT-351 | CHMET-351-A | 1 Theory CHVST- 0 Research 0 0 0 0 0 22
CHMAT-352 | CHMEP-352-A 351 project
CHMAT-353 Or (2 Credit)
CHMAP-354 | CHMET-351-B CHRPP-351
CHMAP-355 | CHMEP-352-B
CHMAP-356
VI | CHMAT-361 | CHMET-361A CHVSP- 0 oJT 0 0 0 0 0 22
CHMAT-362 | CHMEP-361A 351 (4 Credit)
CHMAT-363 Or CHOJT-361
b aod | CHMET-3618
CHMAP-366 CHMEP-361B
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VIl and VIII Semester Honours Degree with Major

. . Total
Sem.| Major Courses MangrESI:;:tlve Minor Curses| VSC IKS |FP/OJT/CEP | GE/OE SEC AEC VEC CC Credit
s
VI CHMAT-471 CHMET-4718-A Research 0 0 0 0 0 0 0 22
CHMAT-472 CHMEP-472-A | methodology
CHMAT-473 or (4 Credits)
CHMAT-474 CHMET-471-B CHRMT-471
CHMAT-475
CHMAP-476 CHMEP-472-B
CHMAP-477
VIl CHMAT-481 CHMET-481-A 0 0 0 On Job 0 0 0 0 0 22
CHMAT-482 CHMEP-482-A Training
CHMAT-483 Or (4 Credit)
CHMAT-484 CHMET-481-B CHOJT-481
CHMAT-485
CHMAP-486 CHMEP-482-B
CHMAP-487
VIl and VIII Semester Honours Degree with Research
Vil CHMAT-471 CHMET-471-A RM 0 0 Research 0 0 0 0 0 22
CHMAT-472 CHMEP-472-A 4 Credits Project-I
CHMAT-473 Or (4 Credit)
CHMAT-474 CHMET-471-B CHPRP-471
CHMAP-476 | cHMEP-472-B
Vil CHMAT-481 CHMET-481-A 0 0 0 Research 0 0 0 0 0 22
CHMAT-482 CHMEP-482-A Project-11
CHMAT-483 Or (6 Credit)
CHMAT-484 CHMET-481-B CHPRP-481
CHMAT-485
CHMAP-486 CHMEP-482-B
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Program: B.Sc. [Chemistry], 2024-25

Program Outcomes

PO-1: Disciplinary knowledge and skill: A graduate student is expected to be capable of demonstrating
comprehensive knowledge and understanding both theoretical and practical fundamental
concepts in all disciplines of Chemistry. Further, the student will be capable of applying modern
technologies, handling advanced instruments and Chemistry related soft-wares for chemical
analysis, characterization of materials and in separation technology.

PO-2: Skilled communicator: The course curriculum incorporates basics and advanced training in order
to make a graduate student capable of expressing the subject through technical writing as well
as through oral presentation.

PO-3: Critical thinker and problem solver: The course curriculum also includes components that can
be helpful to graduate students to develop critical thinking and to design, carry out, record and
analyze the results of chemical reactions. Students will be able to think and apply evidence
based comparative chemistry approach to explain chemical synthesis and analysis.

PO-4: Sense of inquiry: It is expected that the course curriculum will develop an inquisitive
characteristics among the students through appropriate questions, planning and reporting
experimental investigation.

PO-5: Team player: The course curriculum has been designed to provide opportunity to act as team
player by contributing in laboratory, field based situation and industry.

PO-6: Skilled project manager: The course curriculum has been designed in such a manner as to
enabling a graduate student to become a skilled project manager by acquiring knowledge about
chemistry project management, writing, planning, study of ethical standards and rules and
regulations pertaining to scientific project operation.

PO-7: Digitally literate: The course curriculum has been so designed to impart a good working
knowledge in understanding and carrying out data analysis, use of library search tools, use of
chemical simulation software and related computational work.

PO-8: Ethical awareness: A graduate student requires understanding and developing ethical awareness
or reasoning which is adequately provided through the course curriculum. Students CO-2: To
know how to handle the technical devices for presenting research works. can also create an
awareness of the impact of chemistry on the environment, society, and also make development
outside the scientific community.

PO-9: Environmental Awareness: As an inhabitant of this green planet a Chemistry graduate student
should have many social responsibilities. The course curriculum is designed to teach a
Chemistry graduate student to follow the green routes for the synthesis of chemical compounds
and also find out new greener routes for sustainable development. The course also helps them
to understand the causes of environmental pollution and thereby applying environmental
friendly policies instead of environmentally hazard ones in every aspect.

PO-10: Analytical skill development and job opportunity: The course curriculum is designed in such
a way that Chemistry graduate students can handle many Chemistry based software, modern
instruments and advanced technologies to synthesize, characterize and analyze the chemical
compounds very skillfully. Such a wonderful practice in the graduate level will bring a good
opportunity to the students for getting job in industries besides academic and administrative
works. Programme.



CBCS Syllabus Under NEP-2020 F.Y.B.Sc. /M. Sc. -1 Department of Chemistry

Program Specific Outcomes

After completing B. Sc. Chemistry, students will be able to

PSO1: Understand the nature and basic concepts of Physical, Organic and Inorganic
chemistry.
PSO2: Analyze Organic and inorganic compounds qualitatively and quantitatively

PSO3: Understand the applications of physical, organic, inorganic and analytical chemistry in
pharmaceutical, agriculture and chemical industries.

PSO4: Able to perform experimental procedures as per laboratory manual in thearea of physical,
Inorganic and organic chemistry.

PSO5: interpretation and synthesis of chemical information and data obtainedfrom chemical and
instrumental analysis.
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F.Y.B. Sc. /M. Sc.

Department of Chemistry

F. Y. B. Sc. Chemistry Syllabus
CBCS Semester Pattern
Under Autonomy and NEP-2020
To Be Implemented From
Academic Year 2024-25

Courses Offered by Chemistry Department at
First year of Graduation

Subject-1 (Major) and Subject-2 Chemistry (Minor) Courses

Semester

Course code

Generic Name

Title of the paper

I CHMAT-111 | Chemistry theory paper-1 Physical Chemistry —I
CHMAT-112 | Chemistry theory paper-2 Analytical Chemistry —I
CHMAP-113 | Chemistry practical paper-1 Practical Chemistry -|

I CHMAT-121 | Chemistry theory paper-3 Inorganic Chemistry —I
CHMAT-122 | Chemistry theory paper-4 Organic Chemistry —I
CHMAP-123 | Chemistry practical paper-2 Practical Chemistry -11

Indian Knowledge System (IKS) Related for Chemistry Major

| GEIKT-111

Indian knowledge system paper-|

Generic IKS

Skill Enhancement Course (SEC) for Science Faculty Students

I CHSEP-111 | Skill Enhancement Chemistry | Chemistry Practical for Clinical
Course Practical-I Lab
I CHSET-121 | Skill Enhancement Chemistry | Chemistry for Clinical
Course Theory-I Technician
Generic Elective / Open Elective (GE/OE)

I CHGET: 111 | GE/OE Chemistry-I Chemistry  for  Competitive
Examination -I

I CHGEP -121 | GE/OE Chemistry-II Formulation of Soaps and related
products

Ability Enhancement Course (AEC)
I MAAET-111 | Marathi Paper-I Vyavharic Marathi Part-|
HIAET-111 Hindi Paper-I General Hindi-I
I MAAET-121 | Marathi Paper-II Vyavharic Marathi Part-11
HIAET-121 Hindi Paper-II General Hindi-II
Value Education Course (VEC)

I VEEAT-111 | Value Education Course-I Environment Awareness

I VEDIT-121 | Value Education Course-II Democracy and Indian
Constitution

Curricular Courses (CC)
Il [ CCPEP-121 | Curricular Courses-| | Physical Education and Sports
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CBCS Syllabus Under NEP-2020

F.Y.B.Sc./M. Sc. -1

Department of Chemistry

Equivalence to Previous i.e. 2019 CBCS pattern of SPPU

2019 CBCS Pattern

NEP-2020; 2023 CBCS Pattern

Sr. No. Course Code Course Name Course Code Course Name
1 CH-101 Physical Chemistry CHMAT-111 Physical Chemistry —I
2 CH-102 Organic Chemistry CHMAT-122 Organic Chemistry —I
3 CH-103 Chemistry Practical - CHMAP-113 Practical Chemistry -1
4 CH-201 Inorganic Chemistry CHMAT-121 Inorganic Chemistry —I
5 CH-202 Analytical Chemistry CHMAT-112 Analytical Chemistry —I
6 CH-203 Chemistry Practical -1l CHMAP-123 Practical Chemistry -11

Equivalence to Previous syllabus i.e. CBCS 2023 pattern, NEP-2020

NEP-2024 CBCS Pattern

NEP-2023 CBCS Pattern

Sr.No. Course Code Course Name Course Code Course Name

1 CHMAT-111 | Physical Chemistry —I CHMAT-111 | Physical Chemistry —I

2 CHMAT-122 | Organic Chemistry —I CHMAT-122 | Organic Chemistry —I

3 CHMAP-113 | Practical Chemistry -I CHMAP-113 | Practical Chemistry -I

4 CHMAT-121 | Inorganic Chemistry —I CHMAT-121 | Inorganic Chemistry —I
5 CHMAT-112 | Analytical Chemistry —I CHMAT-112 | Analytical Chemistry —I
6 CHMAP-123 | Practical Chemistry -II CHMAP-123 | Practical Chemistry -1l
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CBCS Syllabus Under NEP-2020 F.Y.B.Sc. /M. Sc. -1 Department of Chemistry

Course Wise Detailed Syllabus
CHMAT-111; Chemistry Theory paper-1; Physical Chemistry-1 [2 Credit, 30L]

Chapter No | Name of the Chapter Lectures Assigned
1 First law of thermodynamics 7L
2 Thermochemistry 8L
3 Chemical Equilibrium 9L
4 lonic Equilibria 6L
Module-1 [15L]
Chapter-1. First law of thermodynamics [7L]

Thermodynamic Terms: System, Boundary, Surround. Homogeneous and Heterogeneous systems,
Types of thermodynamic systems, Intensive and extensive properties, State of system, Equilibrium
and non-equilibrium states, Thermodynamic processes, Reversible and irreversible processes,
Nature of heat and work, Internal energy Units of internal energy, First law of thermodynamics,
Enthalpy of system, Molar heat capacities, Joule Thomson effect, Adiabatic expansion of an ideal
gas, Work done in adiabatic reversible expansion, numerical, (Reference -1 Page no. 236 -270).

Chapter-2. Thermochemistry [8 L]

Introduction, units of energy changes, enthalpy of a reaction, exothermic and endothermic reactions,
sign of AH and AE, calculation of AH from AE and vice versa, thermochemical equations, heat of
reaction or enthalpy of reaction, variation of heat (or enthalpy) of reaction with temperature,
Different types of heat (enthalpy) of reaction: heat of formation, standard heat of formation, heat of
combustion, application of heat of combustion, heat of solution, heat of neutralization. Heat changes
during transition or phase changes: Heat of fusion, heat of vaporisation, heat of sublimation, heat of
transition. Hess’s law of constant summation; applications of Hess’s law, Bond energy. Numerical,
(Reference -1 Page no. 271 -302).

Module-2 [15L]
Chapter-3. Chemical Equilibrium [9L]

Reversible reactions, characteristics of chemical equilibrium, law of mass action, equilibrium
constant, equilibrium law, equilibrium constant expression in terms of partial pressures, units of
equilibrium constant, heterogeneous equilibria, Le Chatelier’s, Conditions for maximum yield in
industrial processes, synthesis of ammonia (Haber process), Manufacture of sulphuric acid (contact
process), manufacture of nitric acid ( Birkeland —Eyde process). Numericals, (Reference -1 Page
no. 621-671)

Chapter-4. lonic Equilibria [6L]

Ostwald’s dilution law, experimental verification of Ostwald’s law, limitation of Ostwald’s law,
theory of strong electrolytes, Ghosh’s formula, Debye-Huckel theory, degree of dissociation,
solubility equilibria and solubility product, applications of solubility product. Numerical,
(Reference -1 Page no. 909 -922)

Reference-1: Essentials of physical Chemistry, 4" Ed., Arun Bahl, B. S. Bahl, G. D. Tuli, publisher-
S. Chand,
Course Outcome: At the end of couse student will -
CO-1: Able to remember Ostwald’s law, first law of thermodynamics, Debye-Huckel theory, Le
Chatelier’s principle etc.

CO-2: Explain the fundamentals of thermodynamics, thermochemistry, ionic equilibria  and
chemical equilibria

CO-3: The students able to solve numerical problems related to solubility products, enthalpy of
various reactions, bond energy.
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CO-4: Interpret the various types of heat of reactions with respect to thermodynamic parameters.
CO-5: Justify the conditions for maximum yield in industrial processes
CO-6: Differentiate among various thermochemical parameters

CHMAT-112; Chemistry Theory paper-2; Analytical Chemistry-1 [2 Credit, 30L]

Chapter No | Name of the Chapter Lectures Assigned
1 The Nature of Analytical Chemistry 04 L
2 Aqueous Solutions and Chemical Equilibria 11L
3 pH-Measurement 06 L
4 Analytical Separation: Paper and Thin layer 09 L
chromatography
Module-1 [15L]
Chapter-1: The Nature of Analytical Chemistry [4L]

The Role of Analytical Chemistry, Quantitative Analytical Methods, Typical Quantitative Analysis
( Choosing a Method, Processing the Sample, Eliminating Interferences, Calibrating and
Measuring Concentration, Calculating Results, Evaluating Results by Estimating Reliability,
Acquiring the Sample, An Integral Role for Chemical Analysis: Feedback Control Systems, Deer
Kill: A Case Study Illustrating the Use of Analytical Chemistry to Solve a Problem in Toxicology.
Ref-1: pp: 1-13

Chapter-2: Aqueous Solutions and Chemical Equilibria in Analytical Chemistry  [11 L]

Theories of acids and bases-Arrhenius definition of acids, bases and salts, Bronsted theory, Lewis
theory. The Chemical Composition of Aqueous Solutions, Classifying Solutions of Electrolytes,
The Chemical Composition of Aqueous Solutions, Acids and Bases, Amphiprotic Species,
Autoprotolysis, Strengths of Acids and Bases, Chemical Equilibrium, The Equilibrium State,
Equilibrium-Constant Expressions, Types of Equilibrium Constants in Analytical Chemistry,
Applying the lon-Product Constant for Water, Using Solubility-Product Constants, The Solubility
of a Precipitate in Pure Water, The Effect of a Common lon on the Solubility of a Precipitate, Using
Acid/Base Dissociation Constants, Hydronium lon Concentration of Solutions of Weak Bases,
Buffer Solutions, Calculating the pH of Buffer Solutions, Properties of Buffer Solutions, Buffer
Capacity, Preparation of Buffers. Problems, Ref-1: pp: 197-232

Module-2 [15L]
Chapter-3: pH-Measurement [6L]

Revision of Arrhenius definition of acids and bases, dissociation of acid and bases in aqueous
solution, Units to express H* ion conc.: molar H* ion conc. and concept of pH and pH Scale,
Electrochemical cell, Def. reference and indicator electrode,, Calomel and silver-silver chloride
electrode, glass electrode for pH measurement (composition and structure of glass electrode,
membrane potential, boundary potential, asymmetry potential, glass membrane potential, the
alkaline error, the acid error), Potentiometric pH Measurement with the Glass Electrode, Errors
Affecting pH Measurements, The Operational Definition of pH, pH meter, combine glass electrode,
Standard Buffers as reference for pH measurement (preparation of phthalate buffer of pH = 4 and
sodium tetraborate buffer of pH- 9.2), Calibration of pH meter, measuring pH of aqueous solutions
using pH meter. Problems Ref-1 and 2 relevant pages

Unit-4: Analytical Separation: Paper and Thin layer chromatography [9L]

Introduction to chromatography, Definition of chromatography, IUPAC definition of
chromatography, History of Chromatography, Classification of Chromatographic methods. Ref-3:
pp 1to 14

P. D. E. A’s Prof Ramkrishna More College Akurdi (Autonomous) 15



CBCS Syllabus Under NEP-2020 F.Y.B.Sc. /M. Sc. -1 Department of Chemistry

Theoretical Basis: Introduction, Distribution ratio and separations, Factors influencing retention,
retention and equilibrium in chromatography, Ref-3: ppl17-26

Thin Layer Chromatography: theory and principle; outline of the method; surface adsorption
process and spot shape; composition of thin layer with other forms of chromatography, adsorbents:
additives, silica gel, Kieselguhr, alumina, cellulose powder, DEAE cellulose; preparation of plate -
spreading, pouring, spraying, dipping; activation; application of sample, auto-spotter;
documentations; Development: only Ascending, Descending methods and two dimensional
methods; solvents; system, development of plate, location of separated substances — chemical
methods and ultraviolet lamp method, only, Preparative TLC (def., method and uses). Definition of
Rf and measurement of Ry, qualitative analysis by TLC. Ref-3: pp 44-80

Paper Chromatography: Origin, overview of the technique, sample preparation (preparation of
specimens, removal of matrix), types of paper (lon exchange papers, reverse phase methods, dual
phase PC), solvents, equilibrium, developments (radial development), sample application and
detection, quantitative method, application of paper chromatography, Ref-3: 81-92

Text Books

Referenc-1: Fundamentals of Analytical Chemistry, Douglas A. Skoog, Donald M. West, F.
James Holler, Stanley R. Crouch, Ninth Edition

Referenc-2: Vogel’s Textbook of Quantitative Chemical Analysis, 5™ (ELBS publication) or 6"
Ed (Pearson Education).

Reference-3: Chromatographic method, A Braithwaite and F. J. Smith, 5" Edition, Kluwer
Academic publishers Pp - 44-92

Further Reading
Reference-4: Analytical Chemistry, Gary Christian, Kevin A. Schug, Purnendu Dasgupta, Wiley,

ot Eq.

CO-1: To identify a role of analytical chemist, and analytical chemistry in chemical analyses of
substances.

CO-2: Define / discuss/ explain basic concepts in stoichiometric calculations in analytical
chemistry, acid base equilibria, pH measurement and planar chromatographic methods and
their uses in analytical chemistry.

CO-3: Differentiate / compare among acid and base, weak acid-strong acid, weak base-strong base,
pH measurement, paper and thin layer chromatography, molarity-normality,

CO-4: Apply his knowledge in - stoichiometric calculations of analytical chemistry, explaining acid
base equilibria, pH measurement and related calculations, preparation of standard and stock
solutions, TLC or Paper chromatographic methods for separation of compounds, etc.

CO-5: Solve numerical on stoichiometric calculations in analytical chemistry, acid base equilibria
and pH measurement.

CO-6: Design / plan TLC or Paper chromatographic methods for separation of compounds.

CHMAT-113; Chemistry Practical Paper-1; Practical Chemistry-1 [2 Credit, 60 L]

Experiment-1: Introduction to laboratory safety: a. Toxicity of the compounds used in chemistry
laboratory. b. Safety symbol on labels of pack of chemicals and its meaning c. What is MSDS
sheets? Find out MSDS sheets of at least hazardous chemicals (K2Cr.07, Benzene, cadmium nitrate,
sodium metal, etc.) d. Precautions in handling of hazardous substances like Conc. acids, ammonia,
organic solvents, etc. e. Handling of glassware’s

Experiment-2: Table work: Selecting and Handling Reagents and Other Chemicals, Cleaning and
Marking, of Laboratory Ware, Evaporating Liquids, Measuring Mass, Equipment and
Manipulations Associated with Weighing, Filtration and Ignition of Solids, Measuring Volume,
Calibrating Volumetric Glassware, Laboratory notebook.
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Experiment-3: Determination of oxidation state and equivalent of reactive metals like Zinc,
Aluminium, Magnesium by eudiometry.

Thermochemistry (Any three)

Experiment-4: Determination of enthalpy of neutralization of hydrochloric acid and acetic acid
with sodium hydroxide. Calculation of heat of ionization of acetic acid.

Experiment-5: Determination of integral enthalpy of solution of salts (KCI, NaCl) and Born Haber
Cycle.

Experiment-6: Determination of enthalpy of displacement reaction of Cu from CuSO4 by Zn metal.

Experiment-7: Study of the solubility of benzoic acid in water and determination of AH.

b. pH-metry (Any two experiments)

Experiment-8: Standardization of pH meter and measurement of pH of a) different
samples of water (tap water, waste water, Bore well water) and compare them, b)
detergents different brands (Nirma, Aerial, surf Excel, Wheel, etc.) and compare
them, c) pH of cold drinks. Calculate H* ion conc. in each of these solution.

Experiment-9: Calculate amount of sodium acetate (0.1M) and acetic acid (0.1M) for the
preparation of acetate buffer of pH = 4.0, 4.5, 5.0, 5.5 and 6. Prepare series of
acetate buffer and determination of their pH by pH meter. Compare observed value
with theoretically expected values. Calculate H* ion conc. in each of these solution.

Experiment-10: Determination of buffer capacity: preparation of 50 ml ammonia ammonium
hydroxide buffer of pH 10 from 5 M Ammonium chloride and 10 M ammonia and
determine its buffer capacity with 1 M HCI.

Section C: Paper Chromatography (two experiments)

Experiment-11: Separation of constituents of mixtures by Paper Chromatography: Measure the Rf
value Plant Pigments from plant extract. OR

Experiment-12: Separation of constituents of mixtures by paper Chromatography and measure the
Rf value of organic dyes or food colours thereby identification of dyes.

Experiment-13: Separation of constituents of mixtures of two metal ions by paper
Chromatography, their identification and measure the Rf value. OR

Experiment-14: Separation of constituents of mixtures of two amino acids by Paper
chromatography, their identification and measure the Rf value.

Section D: Thin Layer Chromatography (two experiments)

Experiment-13: Choice of composition of mobile phase for the separation of o-nitro and p-nitro
phenol/aniline by thin layer chromatography, and measure the R value in each case
organic compounds.

Experiment-14: Choice of composition of mobile phase for the separation of mixture of colourless

substances (benzoic acid and naphthalene) by thin layer chromatography and
measure the Rs value in each case organic compounds.

Experiment-15: Synthesis of azo dye between aniline and beta-napthol. Identify colourless
impurities by thin layer chromatography, and measure the Rf value in each case
organic compounds.

Reference Books:

Reference-1: Laboratory Manual Prepared by Department of Chemistry, Prof. Ramkrishna More
College Akurdi.

Referenc-2. Text book of Practical Organic Chemistry, Vogel, A.l., Tatchell, A.R., Furnis, B.S.,
Hannaford, A.J. and Smith, P.W.G., Prentice-Hall, 5" edition, 1996.

Referenc-3. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R.Chand
& Co.: New Delhi (2011).

Referenc-4. Prof. Robert H. Hill Jr., David C. Finster Laboratory Safety for Chemistry Students,
2nd Edition, Wiley ISBN: 978-1-119-02766-9 May 2016
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Course Outcome: Students will learn
CO-1: Importance of chemical safety and Lab safety while performing experiments in laboratory

CO-2: Determination of thermochemistry parameters of some chemical reactions and related
concepts

CO-3: Techniques of pH measurements using pH meter and application of pH measurement.

CO-4: Preparation of buffer solutions using Henderson equation and determination of buffer
capacity

CO-5: Technique of thin layer and paper chromatography for separation and identification from
mixture of compound.

CO-6: Preforming analytical chemistry calculations.

CHMAT-121: Chemistry Theory paper —3; Inorganic Chemistry-I [2 credits, 30L]
Chapter | Name of the Chapter Lectures
No Assigned
1 Electronic Structure of Atom 07 L
2 Long form of periodic table and Periodic properties 08 L
3 Introduction to bonding 02 L
4 The Covalent Bond 09 L
5 Hydrogen bond 04 L
Module-1 [15L]
Chapter-1: Electronic Structure of Atom [7L]

Definition of atom, Constituent of atom (electron, nucleus-neutron and protons and their
characteristics), atomic number atomic mass number, The atom as a nucleus with orbital electrons,
Atomic spectra of hydrogen atom and Bohr theory, Refinement to the Bohr theory, the Heisenberg
uncertainty principle, the Schrodinger wave equation, radial and angular functions (type of orbitals
and their shapes), Pauli exclusion principle, Buildup of the elements, Hund’s rule, Sequence of
energy levels, Reference-1: pp 3 to 25; Rreferenc-2-Relevent pages.

Chapter-2: Long form of periodic table and Periodic properties [8 L]

Modern periodic law Long form of periodic table (IUPAC system of labeling of group only -1 to 18
groups), electronic configuration and arrangement of elements in the groups in periodic table, four
blocks in periodic table, Periodic Properties-Size of atoms and ions, lonization energies, electron
affinity, polarizing power and polarizibility, electronegativity, metallic character, variable valence
and oxidation state, types of elements-metals, non-metals, inert gases. Reference-1: pp 25 to 27 and
146 to 165; Referenc-2: Relevant pages.

Module-2 [15L]
Chapter-3: Introduction to bonding [2 L]

Attainment of a stable configuration, Types of chemical bonds-lonic, Covalent, co-ordinate and
metallic bonds; Reference-1: pp 30 to 39.

Chapter-4: The Covalent Bond [9 L]
Introduction, General characteristics of the molecules, Lewis theory, the Octet rule, Exceptions to
the Octet rule, Sidgwick-Powell Theory, Valence Shell Electron Repulsion (VSEPR) Theory,
Valence Bond Theory, Hybridization, the extent of d-orbitals participation in molecular bonding,
Sigma and Pi bonds, Structure of some molecules BeF,, BFs, HCIO4, PCls, SFs, Reference-1: pp
72 to 89. Referenc-2: Relevant pages.
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Chapter-5: Hydrogen Bond [4 L]

Origin of intermolecular forces in liquids: dipole-dipole interaction, dipole-induced dipole
attraction, induced dipole-induced dipole attraction, Definition of hydrogen bond, Hydrogen bond
and liquid state of matter, types of hydrogen bond (intra and intermolecular with suitable examples),
anomalous behavior of water. Refence-2: 287-292

Refence-1: Concise Inorganic Chemistry, J. D. Lee, 5" Ed. Blackwell Science

Reference-2: University general chemistry, an introduction to chemical science, Edited by CNR
Rao, published by Macmillan.

Course Outcome: Students will learn

CO-1: Define basic concepts included in syllabus of - atomic structure, periodic table, valance bond
theory and hydrogen bonding.

CO-2: Discuss/ explain basic concepts included in syllabus of - atomic structure, periodic table,
valance bond theory and hydrogen bonding.

CO-3: Differentiate / compare among various concepts such as electron and proton; different types
of orbitals; different series in spectra of hydrogen atom, different types of bonds; periodic
properties, types of hybridization, etc.

CO-4: Apply his knowledge — to write correct electronic configuration of elements, to explain or
predict structure of some molecules, predict trends in periodic properties of elements, effect
of hydrogen bonding on physical properties of compounds, etc.

CO-5: Solve numerical or logical problem on atomic structure, periodic table, Octet rule, valance
bond theory and hydrogen bonding.

CO-6: Predict / elucidate - structure of small molecules on the basis of VSEPR theory and
hybridization, observed periodic properties, etc.

CHMAT-122: Chemistry Theory paper —4; Organic Chemistry-1  [2 credits, 30L]

Chapter No | Name of the Chapter Lectures Assigned
1 Fundamentals of Organic Chemistry 08 L
2 Stereochemistry part-1 07L
3 Stereochemistry part-11 07L
4 Chemistry of Hydrocarbons 08 L
Module-1 [15L]
Chapter-1: Fundamentals of Organic Chemistry [8 L]

Electronic Displacements: Inductive Effect, Electromeric Effect, Resonance and Hyperconjugation,
Toutomerism, Steric effect, Hydrogen bonding. Strength of organic acids and bases: Comparative
study with emphasis on factors affecting pK values. Ref. 1. pp. 01 to 74

Cleavage of Bonds: Homolysis and Heterolysis. Structure, shape and reactivity of organic
molecules: Nucleophiles and electrophiles. Reactive Intermediates: Carbocations, Carbanions and
free radicals. Ref. 7. pp. 236, 245, 258.

Aromaticity: Benzenoids and Hiickel’s rule. Ref. 7. pp. 39 to 48.

Chapter-2: Stereochemistry part-I [7L]

Introduction, classification, Interconversion of Wedge Formula, Newmann, Sawhorse and Fischer
representations. Conformations with respect to ethane, butane and cyclohexane. Configuration:
Geometrical - cis — trans, and E / Z Nomenclature (for upto two C=C systems). Ref. 2. pp.
09 to 44.
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Module-2 [15L]
Chapter-3: Stereochemistry part-11 [7L]

Optical isomerism Enantiomerism, Diastereomerism and Meso compounds). Concept of chirality
(upto two carbon atoms). Threo and erythro; D and L; nomenclature; CIP Rules: R/ S (for upto 2
chiral carbon atoms) Ref. 2. pp. 73 to 88.

Chapter-4: Chemistry of Hydrocarbons [8 L]

Functional group approach for the following reactions (preparations & reactions) to be studied in
context to their structure.

Alkanes: (Up to 5 Carbons) Preparation: Catalytic hydrogenation, Wurtz reaction, Kolbe’s
synthesis, from Grignard reagent. Reactions: Free radical Substitution: Halogenation.

Alkenes: (Up to 5 Carbons) Preparation: Elimination reactions: Dehydration of alkenes and
dehydrohalogenation of alkyl halides (Saytzeft’s rule); cis alkenes (Partial catalytic hydrogenation)
and trans alkenes (Birch reduction). Reactions: cis-addition (alk. KMnOs) and trans-addition
(bromine), Addition of HX (Markownikoff’s and anti-Markownikoff’s addition), Hydration,
Ozonolysis, oxymecuration-demercuration, Hydroboration-oxidation.

Alkynes: (Up to 5 Carbons) Preparation: Acetylene from CaC; and conversion into higher alkynes;
by dehalogenation of tetra halides and dehydrohalogenation of vicinal-dihalide Reactions:
formation of metal acetylides, addition of bromine and alkaline KMnO4, ozonolysis and oxidation
with hot alk. KMnOs. Ref. 3. pp 75 to 89.

Aromatic Hydrocarbons: benzene, Naphthalene, Anthracene (Preparation and Reactions) Ref. 3.
pp. 432 to 437.

Reference Books

Reference-1: Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New
Delhi (1988).

Reference-2: Stereochemistry of Organic Compounds, V. K. Ahluvalia, Springer (2022).
Reference-3: Textbook on Organic Chemistry, K. S. Mukherjee, NCBA, 2007.
Reference-4: Morrison, R.T. & Boyd, R. N. Organic Chemistry, Pearson, 2010.
Reference-5: Organic Chemistry-Clayden, Oxford Uni. Press.

Reference-6: Stereochemistry of Organic Compounds-Eliel Tata Mc Graw Hill 1989.

Reference-7: Advanced Organic Chemistry-Jagdamba Singh and L.D.S. Yadav, Pragati prakashan,
20" edition 2014.

Course outcome
Students will learn

CO-1: Define and explain the fundamentals, principles, and recent developments in the Organic
Chemistry

CO-2: Discuss the concept of Acidity and basicity with respect to Structural effect.
CO-3: Interpreted various reactive intermediates.

CO-4: Apply stereochemistry knowledge to the organic Compounds. To assign exact
configurations

CO-5: Explain reaction and synthesis of hydrocarbons.
CO-6: Differentiate among the Hydrocarbons, name them according to IUPAC
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CHMAP- 123: Chemistry Practical -2 (2 Credits, 60 L)

Section A: Inorganic Chemistry

Part-1: Synthesis of commercially important inorganic compounds (any three)
Experiment-1: Synthesis of potash alum from aluminium metal (scrap Aluminium metal)
Experiment-2: Synthesis of Mohr’s Salt [(FeSOa4) (NH4)2S04]*6H20

Experiment-3: Synthesis of FeSO4+7H,0

Experiment-4: Preparation of Dark red inorganic pigment: Cu20 (compulsory)

Note: In synthesized compound student must confirm the particular Cation and anion by performing
qualitative tests.

Part-11: Inorganic Volumetric Analysis, Investigative Practical’s (compulsory)

Experiment-5: Determination of equivalent weight of oxidizing agent KMnO4 and K.Cr.O7 by
titration with standard Fe(l1) solution.

Experiment-6: Determination of basicity of boric acid or oxalic acid or citric acid hence
determination of their equivalent weigh by acid base titration.

Experiment-7: Estimation of water of crystallization in Mohr’s salt by titrating with KMnOa.
Section B: Organic Chemistry Practical
Part-111: Organic purification Techniques

Experiment-9: Purification of two organic compounds by Crystallization (one from water one from
water-alcohol) with respect to melting point of pure and impure compound and
percent yield of purified product.

Experiment-10: Purification of organic compounds by sublimation with respect to melting point of
pure and impure compound and percent yield of purified product.

Experiment-11: Purification of organic liquid by distillation with respect to boiling point of pure
and impure liquid and percent yield of purified product.

Part-1V: Organic preparations: (any three)

Derivatives Preparations: Mechanism of various reactions involved to be discussed.
Recrystallization, determination of melting point and calculation of quantitative
yields to be done.

Experiment-12: Bromination of Cinnamic acid using sodium bromide and Sodium bromate.
(Green Chemistry Approach)

Experiment-13: Bromination of acetanilide using KBr and Ceric ammonium nitrate in agueous
medium. (Green Chemistry Approach)

Experiment-14: Semicarbazone derivatives of aldehydes and ketones
Experiment-15: Oxime and 2,4-dinitrophenylhydrazone of aldehyde/ketone

Note: Presence of extra element in the synthesized compound must be tested (Br and N in respective
compound)

Reference-1: Laboratory Manual Prepared by Department of Chemistry, Prof. Ramkrishna More
College Akurdi.

Reference-2: Handbook of inorganic chemistry,
Referenc-3. Preparative Inorganic Chemistry, Brauer G., Academic publisher, 1965

Referenc-4. (editor), G. Leib (translator Practical Inorganic Chemistry, K. M. Dunaeva, E. A.
Ippolitova, N. S. Tamm, V. I. Spitsyn) O.l. Vorobyova - Mir Publishers (1987).

Referenc-5. Practical Inorganic Chemistry Preparations, reactions and instrumental methods,
Geoffrey Pass B.Sc., Ph.D., Haydn Sutcliffe B.Sc., Ph.D., F.R.I.C., Springer
Netherlands (1974)

Reference-6. Text book of Practical Organic Chemistry, Vogel, A.l., Tatchell, A.R., Furnis, B.S.,
Hannaford, A.J. and Smith, P.W.G., Prentice-Hall, 5" edition, 1996.
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Course outcome
Students will learn

CO-1. Chemical synthesis and controlling reaction parameters in laboratory synthesis of inorganic
and organic compounds.

CO-2. Preparation of commercially important inorganic compounds and their qualitative analysis.

CO-3. Concepts like molecular wt. and equivalent weight and how to determine equivalent weight
of oxidizing agent.

CO-4. Acid base titration and determination of equivalent weight of polyprotic acids.

CO-5. Preparation of derivatives of organic compounds and identification of new element
introduced in product.

CO-6. Preforming analytical chemistry calculations.

Skill Enhancement Chemistry Course- 1; 2 Credit, 30 L

CHSEP-111: Chemistry Practical for Clinical Lab
1. Visit to clinical lab to observe functioning in clinical lab / preparation of lab reports.
2. Table work/Visit to hospital: Urea and blood collection method and their preservation

Body fluid analysis practical’s: All practical described here should be performed on simulated
laboratory samples which has same composition as urine / blood plasma.

a) The typical composition of urine of normal person is 0.05% Ammonia, 0.18% sulfate, 0.12
%phosphate, 0.01% Mg, 0.015% calcium, 0.6% K, 0.1% Na, 0.1% creatinine, water soluble
Vitamins, 2% urea. (For salts add NH4SO4, Na,HPOa, KClI, CaCly)

b) Typical blood plasma composition: 100 ml blood plasma contains approximately: glucose 80 to
140 mg (normal person), total proteins - 5 g, Calcium - 7 mg, phosphate - 11 mg, Mg - 1.5 mg,
Na - 320 mg, potassium — 16 mg; CI" - 100 mg, vit-C - 0.5 to 2 mg, thiamine - 2.5 to 6 microgram,
riboflavin - 3 to 19 microgram. etc. Thus, prepare simulated blood plasma sample by adding
appropriate quantity of each constituents.

3. Qualitative test for reducing sugars and proteins

4. Physical observation of urine sample for its pH, colour, turbidity, etc.
5. Analysis of urea from urine sample by colorimetry.

6. Analysis of creatinine from urine sample by colorimetry.
7. Analysis of Vit-C from urine sample by titrimetric method.
8. Analysis of urine and blood glucose level by colorimetry.
9. Analysis of blood cholesterol level by colorimetry.

10. Calcium in blood

11. Estimation bilirubin

12. Estimation of total plasma proteins by Lowry Method.
13. Oral glucose tolerance test.

14. Estimation of chloride in urine

15. Estimation of Sulphate in Urine.
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Ref-1: Clinical Chemistry A Laboratory Perspective, Wendy Arneson, Jean Brickell, F. A. Davis
Company, 2007
Ref-2: Standard Methods of Clinical Chemistry Volume | By The American Association Of Clinical
Chemists, Editor-in-Chief: Miriam Reiner, Academic Press New York, San Francisco, London,
1953

Ref-3: Basic Concepts in Clinical Biochemistry: A Practical Guide, Vijay Kumar ¢ Kiran Dip
Gill, Springer.

Students will learn
CO-1: Safety precautions and safely disposal of when working in clinical lab.

CO-2: Care, Calibration and handling of laboratory equipment in clinical lab.

CO-3: Analysis of body fluid (urine/blood) qualitatively and quantitatively for particular
component of interest.

CO-4: Quantitative analytical calculations for component of interest.
CO-5: Interpret the analytical results.

CO-6: How to present the results?

Chemistry Skill Enhancement Course-11; 2 Credit, 30 L
CHSET-121: Chemistry for Clinical Lab Technician  [30 L]
Module-1 [15 L]

1. pH and its Measurement [5L]

Definitions of acids, bases, dissociation of acids and bases, concept of pH, pH Scale, pH
measurement: Glass electrode, calomel electrode, pH meter, calibration of pH meter, Applications of pH
measurement in clinical diagnosis.

2. Colorimetric [5L]

Basic definitions in colorimetry, Beers Law, deviation from Beer’s law, instrumentation of
colorimeter, quantitative analysis by colorimetry, Applications of colorimetry in clinical diagnosis.

3. Flame Photometry [5L]

Basic definitions and principle of flame photomery, instrumentation of flame photomery,
quantitative analysis by flame photomery, Applications of flame photomery in clinical diagnosis.

Module-2  [15 L]
4. Nephelometry and Turbiditymetry [5L]

Basic definitions and principle of nephelo-turbiditymetry, instrumentation of nephelo-
turbiditymetry, quantitative analysis by nephelo-turbiditymetry, Applications of nephelo-turbiditymetry
in clinical diagnosis.

5. Urine and Blood Collection and preservation techniques [2 L]
6. Body Fluid Composition and its Importance in Diagnosis [8 L]

Urine: Importance of each of the following - normal levels of constituents in urine, qualitative and
quantitative analysis of urine for a) pH and physical examination b) urea c) creatinine d) glucose e)
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uric acid f) Ketone bodies, g) urea clearance test for kidney function, h) Na and K content, i) chloride
and sulphate content j) water soluble vitamins

Blood: Diabetes Mellitus and glucose level in blood, glucose tolerance test, Estimation of glucose by
colorimetry and by using electrochemical sensors, blood urea, blood creatinine, Hb level, Iron level,
micronutrients.

Ref-1: Clinical Chemistry A Laboratory Perspective, Wendy Arneson, Jean Brickell, F. A. Davis
Company, 2007

Students will learn
CO-1: Basic definitions and fundamentals in clinical laboratory analysis.

CO-2: Principle, working, Care, Calibration and handling of laboratory equipment used in
clinical lab.

CO-3: Methods of analysis of body fluid (urine/blood) qualitatively and quantitatively for
particular component of interest.

CO-4: Quantitative analytical calculations for component of interest. Interpret the analytical
results.

CO-5: Composition of body fluid under normal condition and their importance.

CO-6: What happens to composition of body fluid under disease condition?

Value Education Course -1; 2 Credit, 30 L
VEEAT-111: Environment Awareness (30 Lecture of 60 min.; 2-credits)
MODULE-1[15 L]
Unit 1: Introduction to environmental studies ~ [02 L]
 Multidisciplinary nature of environmental studies;
* Scope and importance; Concept of sustainability and sustainable development.
Unit 2: Ecosystems [06 L]
* Concept and structure.
* Ecosystem functions.
* Types of Ecosystem.
Unit 3: Biodiversity and Conservation [07 L]
« India as a mega-biodiversity nation; Endangered and endemic species of India
» Threats to biodiversity: Habitat loss, poaching of wildlife, man-wildlife conflicts, biological
invasions;
* Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.
MODULE-2 [15 L]
Unit 4: Environmental Pollution [07 L]
* Environmental pollution: types, causes, effects and controls; Air, water, and soil pollution.
* Solid and liquid waste management: Control measures of urban and industrial waste.
Unit 5: Environmental Programs and Policies [08 L]
* Developed countries, Developing countries.
* New environmental policy of India; Government initiatives.
References:
1. Singh R. B. (1993) Environmental Geography. Delhi, India: Heritage Publishers.
2. Odum, E.P., Odum, H.T. &amp; Andrews, J. 1971. Fundamentals of Ecology. Philadelphia: Saunders.
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3. Groom, Martha J., Gary K. Meffe, and Carl Ronald Carroll. Principles of Conservation Biology.
Sunderland: Sinauer Associates, 2006.

4. Rosencranz, A., Divan, S., &amp; Noble, M. L. 2001. Environmental law and policy in India. Tripathi 1992.

5. Carson, R. 2002. Silent Spring. Houghton Mifflin Harcourt.

6. Gadgil, M., &amp; Guha, R. 1993. This Fissured Land: An Ecological History of India. Univ. of
California Press.

7. Gleeson, B. and Low, N. (eds.) 1999. Global Ethics and Environment, London, Routledge.

8. Singh, J.S., Singh, S.P. and Gupta, S.R. 2014. Ecology, Environmental Science and Conservation. S.
Chand Publishing, New Delhi

CO-1: Define and explain terms Environment, Sustainability Ecosystem biodiversity.
CO-2: Discuss Conservation of Biodiversity and Pollution control

CO-3: Apply his knowledge to find out impact of pollution on environment

CO-4: Differentiate among different types of pollution, biodiversity and ecosystems.
CO-5: Explain Environmental Programs and Policies

CO-6: Evaluate Threats to biodiversity and pollution.

Value Education Course VEC- Sem.-11;
POVET-121: Democracy and Indian Constitution 2 Credit, 30 L

Unit-1: The Concept of Democracy
A. Meaning — Nature and Definition.
B. Origin and Development.
C. Types of Democracy. Direct and Indirect

Unit-2: A. Major Feature of Democracy.
B. Social Democracy.
C. Demerits of Democracy.
Unit-3: Making of Indian Constitution.
A. Fundamental Rights in the Indian Constitution.
B. Basic Structure of the Indian Constitution.
Unit: 4 A. Fundamental Duties of Citizens
B. Election Commission of India (Electoral Reforms/ E.VV.M./Code of Conduct)
English Reference Books/Text
1. An introduction to Political Theory, Author: Rajiv Bhargava Publication: Pearson.
2. Bryce, Modern Democracies.
3. E. Asirvatham, political Theory.
4. Bharatiya Rajyaghatna va Ghatanatmak prakriya, Author: Tukaram Jadhav Publication:
Unique Academy Pune.
5. Introduction to the Constitution of India Author: Dr. Durga
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PROGRAMME OUTCOMES
Political Science undergraduate program was born out of recognition of the increasing significance

W N

of cross-disciplinary studies in the social sciences. The program is organized around the combined
perspectives and analytical tools of Sociology, Political Science, International Relations, and
History.

. Develop knowledge of theories, concepts, and research methods in humanities and social

sciences.

. Assess how global, national and regional developments affect society.
. The Political Science degree furnishes the students with a unique multidisciplinary

approach in social sciences and prepares them for further academic study and for careers
in the public and the private sector.

Video Lecture Links

Unit 1: https://youtu.be/fJaL KyF8Qhw?si=ghL26a41Y ps9UV4C

Unit 1 and 2 : https://www.youtube.com/watch?v=DXcJoihea7Y

Unit 2: https://www.youtube.com/watch?v=GlyiyEBIpH4

Unit 3: https://youtu.be/XCvTZzvzh2E?si=kd4eVMXFTTf-IsAL

Unit 4: https://drive.google.com/file/d/1v_E9q 5UwgyVXFOBcR35u2LOgYVMgYa7/view

OE/GE: 2 Credit, 30 L
CHGET: 111:- Chemistry for Competitive Examination -I

Module | Chapter No. Title of Topic/Chapter No. of lecture
| 1 Introduction to Physical Chemistry 08
2 Introduction to Inorganic Chemistry 07
I 3 Introduction to Organic Chemistry 10
4 Miscellaneous Chemistry 05

Module-1: (15L)

Chapter-1: Introduction to Physical Chemistry (8 L)

1.

2.

Atom and its structure: Introduction,constituents of an atom, Thomson model, Rutherford model,
Bohrs model, Quantum model, Atomic number, atomic mass, Isotope, Isobar, Quantum numbers.
Chemical bonding: Introduction, Valency, Types of bonding, Dipole moment, Fajan rule, VSEPR,
VBT, MOT, Hydrogen bond.
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3. Concept of matter: Introduction, Classification of matter, Gas laws, change of states, latent heat,

Specific heat capacity, Temperature.

Reference: 11 Page no 2 to 30
Chapter-2: Introduction to Inorganic Chemistry (7L)
1. Periodic Table: Introduction, Dobereiner triads, Newlands octaves, Mendeleeves periodic law,

modern periodic table, Important elements and its properties and function,Perodic properties of
element.
2. Classification of Elements: Introduction, Metals, non-metal, Metalloids and its properties, uses,
Important Reactions with metals.
Reference: 11 Page no 42 to 55

Module- II: (15L)
Chapter-3: Introduction to Organic Chemistry (ao0L)

1 World of Carbon: Introduction, Carbon, Hydrocarbon and its types, Structure of hydrocarbon,
Isomerism, Nomenclature, Catenation , Allotrops of carbon, Chemical reactions of carbon
compounds, Coal, Petrolium and its purification, some intresting facts.

2. Chemical Reactions: Introduction, Important terminology, rules for writing chemical reaction, Types

of chemical reactions, Oxidation and reduction, order of reaction, Important points.
Reference: 11 Page no 60 to 86
Chapter-4: Miscellaneous Chemistry (05L)
1. Polymer: Properties, Types, applications.

2. Rubbers: Properties, Types, uses.

3. Explosives: TNG, TNT, TNB, TNP, RDX

4. Drugs and chemicals: Introduction, Basic terms used in drugs, Classification, Antibiotics,
antipyretics, analgesics, antiseptics, Transquilizers, Disinfectant, Antifertility drugs,
antacid,pesticide,insecticide,fungicide,insecticide,herbicide

Reference: | Relevant pages

Reference Book:
1. Lucent’s General Science by Sunil Kumar Singh, Lucent Publication
2. General Science book Part-11 for competitive examination by Dr.Sachin Bhaske

Course Outcomes (CO): Chemistry for competitive Examination
CO-1: Define the terms matter, atom, chemical bond, valency, dipole moment, hydrogen bond,
oxidation, reduction, acid, base, catalysis, solution, element, metal, isomerism, polymer, rubber,

explosives, drugs, etc.
CO-2: Describe structure of atom, chemical bonding, Chemical symbol, formula and equation, Periodic

classification of elements.
CO-3: Explain the terms catenation, Petroleum, Allotrops, Polymers, Rubbers, Explosives, Drugs &

chemicals, latent heat, specific heat capacity
CO-4: Distinguish between the metal and nonmetal, VBT and MOT, acid and bases, oxidation and

reduction, etc.
CO-5: Classify chemical bond, polymers, explosives, rubber, Matter, elements, Drugs.

CO-6: Give uses of polymers, explosives, rubber, petroleum, Drugs and chemical , pesticide, insecticide,
fungicide, herbicide, etc.
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GE/OE; 2 Credit, 30 L
CHGEP -121: Formulation of Soaps and related products

Experiment-1: List the material required for soap, shampoo, hand wash, dish wash, toilet and
bathroom cleaning. Find out their sources and cost. Function of some ingredients
in the soap and soap making.

Experiment-2: Saponification value of oil.

Experiment-3-4: Soap making — cold process (prepare two three types of soaps by cold process
such as - awesome Bar Soap, Bay Rum Soap Bar, Big ‘N’ Beautiful Bubbles Soap
Bar, Bubble Gum Kid-Approved Soap Bar, Bug Repellent Soap, etc)

Experiment-5-6: Soap making — hot process (prepare two three types of soaps by cold process
such as - marbled Clay Soap, Lard-Base Soap, Bastille Soap, Lemon Poppy Seed
Soap, etc.).

Experiment-7: Melt and Pour soap making

Experiment-8: Facial and Shaving Soap Products - almond & Tea Tree Oil Facial Wash, Almond
Oil & Black Tea Facial Scrub, Aloe Vera & Tea Tree Shaving Soap, Foaming Shave
Soap

Experiment-9: Preparation of hand wash (different types)
Experiment-10: Preparation of hand sanitizer (different types)
Experiment-11: Preparation of dish wash different types.
Experiment-12: Preparation of Toilet Cleaner.

Experiment-13: Determination of CMC of detergent / soap
Experiment-14: Determination of soap solution by stalganometer.
Experiment-15: Determination pH of different detergent / soap solution

Experiment-16: Calculating costing of production of at least two product, their packaging,
labelling and marketing

Reference-1: Soap Making Step-by-Step Guide to Make Homemade Soaps. Advanced and
Beginner Recipes Included, Carol Varney.

Webliography: https://5.imimg.com (swachh herbl manufacture of cleaning and hygiene
products)

CO-1: Explain various ingredients required to manufacture particular product, their source and
cost.

CO-2: Discuss composition of particular product and choice of ingredients for the formulation
of particular product.

CO-3: To select / design / modify method / process for the formulation of particular product.
CO-4: Actually, formulate and produce particular product at a laboratory scale.

CO-5: Able to evaluate cost manufacture and of product and decide cost for marketing of
product.

CO-6: Explain/ Discuss properties and uses/application s of the product which is formulated
by him.
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Curricular Course; 2 Credits, 60L (Sem-I11)

CCPEP-121: Physical Education and Sports

Theory and Active Participation

Introduction to Physical Education and Sports

Concept of Physical Education, its Definition and Scope.
Concept of Physical Fitness

Components of Health Related Physical Fitness

(Cardio-vascular Endurance, Muscular Strength, Endurance, Flexibility, and Body
Composition)

Components of Skill Related Physical Fitness (Agility, Balance, Co-ordination, Speed, Power,
Reaction Time

Concept of Health, Wellness, and Health & Hygiene.

YV WV VYV VVVYVY

Fitness Assessment & Participation in Sports
In order to improve the physical fitness standards of students, they should be given opportunity and
facilities to participate in Physical Fitness Activity and a game / sport from the list of Association of Indian
Universities, New Delhi (List of events available on website www . aiuweb.org) . The choice of game /
sports will be according to the facilities available in the college .
Participation in Fitness Activity :
» Every student should participate in Fitness Activity for 12 hours.

Participation in Games and Sports:
» A student will have to select one game /sport from the list of Association of Indian Universities, New
Delhi (List of events available on website www . aiuweb.org) . The choice of game/sports will
be according to the facilities available in the college .
Every student should participate in Games and sports for 12 hours.

Fitness Assessment :

Cardiovascular Endurance
Flexibility

Muscular Strength Endurance
Body Composition (No marks)
EVALUATION STRUCTURE:

YV VY

Table 1
Course Type of Marks Mode of Evaluation
Assessment
COURSE - Internal 15 Assignment (15 marks)
CCPEP-121 Assessment Project on the selected Sports Event
PHYSICAL
EDUCATION,
SPORTS
External 35 Participation (10 marks) (24 hrs.
Assessment of participation in Fitness and
selected game/sport) .
Practical — Fitness Test- 25 marks

To complete first credit of Course — Physical Education, Sports, Teacher will have to conduct 5 theory
lectures (college may schedule these lectures during first or second semester before fitness assessment)
and student will have to attend 5 theory lectures and has to participate in Fitness and selected game / sport
for minimum 24hrs . and submit the assignment.

» Procedure for fitness tests are given in the guidelines section which also includes Norms Table .

Marks to be awarded in accordance with the norms table .
>
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Sr. No. Component Test Marks
1 Cardiovascular 1. Modified Queens College Test or
Endurance (Any | 2. 12 Min. Run Walk 10
One)
2 Flexibility 2. Sitand Reach Test 05
3 Muscular 3. Bent Knee Sit Ups
Strength 10
Endurance
4 Body 4. FatPercentage @~ |
Composition
Total | 25

CONSIDERATIONS AND EXEMPTIONS :
Differently Able Students

Differently able students will be exempted from the course CCPEP-121 PHYSICAL
EDUCATION AND SPORTS after producing the valid documents. This is not depriving them from the
equality of opportunity with other students. The student shall have to submit his/her medical certificate
at the time of admission from a Civil Surgeon of respective District Civil Hospital.
Important Note:

» Temporary illness will not give students exemption from the course. If he / she miss any

assessment/task he / she will be given opportunity in the ensuing semester.
Exemption
Any Student representing college / institute in the enlisted games of Association of Indian Universities
/ Indian Olympic Association / State Olympic Association shall be exempted from mandatory

participation in selected game / sport for minimum 24hrs of first credit of Course - CCPEP-121
Physical Education and Sports .

Ability Enhancement Courses (AEC),

Transactional Marathi Part-1; Sem.-1, 30 L 2-Credits
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Ability Enhancement Courses (AEC),
Transactional Marathi Part-11; Sem.-11, 30 L 2-Credits
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Ability Enhancement Courses (AEC), Hindi
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Course Qutcomes (COs)

On completion of the course, the students will be able to:
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CcO2 AR U -] &1 BRI Ui &3 ol |

co3 HeA YU Heli-1di 9 Iiiad g1 o |
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CO5 QTS Wea! I BRI U B ol |

CO6 QRIS egldcll &1 Hedl &l GH o] |
3@ fqur™=- quife= 50

AT THET- 15 3ie) Y TRaer,Tg 9o, Hifas i, 8 seqa afg)
TFid THET- 35 3P
G- g1 b qufids- 35

9 UYH ShTs QI UY] g1 3 9 UF 2o 3@

R fedia Sos Wy 21 8 U U [0 3d
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¥ i Shls) UAER o [Y 3id
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Course: Indian Knowledge System, Generic
GIKST-111: A Basic Course on Indian Knowledge System; 02 Credits; 30 L

Course Aim and Objectives:

Bharata boasts a rich and versatile knowledge system and cultural heritage that has evolved over
millennia. Originating during the Vedic period and the Saraswati-Sindhu Civilization, and continuing
through the Middle Ages to modern times, the Bharatiya knowledge system has had a profound and
enduring influence. The course “A Basic Course on Indian Knowledge System “ introduced in NEP
2020This course focuses on the historical development of ideas in ancient society, exploring their
implications for understanding the material world, as well as religious, social, and cultural beliefs.
Upon closer examination, it becomes evident that religion, culture, and science are epistemologically
interconnected within the Bharatiya knowledge system. Bharata has made invaluable contributions to
society and the world across various spheres, including aeronautics, astronomy, mathematics, life
science, medical science, architecture, polity, trade, art, music, dance, literature, and drama. By
studying these interconnected areas, one can gain a comprehensive understanding of the depth and
breadth of the Bharatiya knowledge system and its cultural heritage.

The Indian Knowledge System course is not just an academic endeavor but a vital component
of holistic education. It nurtures a deeper understanding of India’s intellectual traditions and their
relevance in contemporary times, fostering a balanced and enriched perspective on life and knowledge.

Learning Outcomes

« Understanding the foundational concepts and principles of IKS

« Appreciating the contributions of ancient Indian scholars and scientists

« Integrating IKS perspectives into modern academic and practical contexts

e Promoting cultural awareness and appreciation of India’s intellectual heritage
UNIT -I: Bharatiya Civilization and Knowledge System (6 hours)
The primary sources of ancient Indian philosophy: Vedas and Upanishads, Overview of the six schools
of Indian philosophy. Ancient Indian civilization: the discovery of the Saraswati River and the
Saraswati-Sindhu civilization. The ancient Indian education system: Gurukul system, Taksasila
University, Nalanda University, and their notable alumni. History of knowledge export from Bharata.
[ UTE YR aaiHe Ui Hid: 98 3N1fiT SUfvg, YR dwaxired 9l Aiesid Rigiadie-. Wi YR
TRl TG Aa T QMY SATIOT ARA-1R7e] TPl Ui HR RIE0T Tgalt: TP Tegee, A&iTRran faemdis,
Treiet faamdts st arear uRig Aol faeml, wyrarga I fFafdin sfaem)

UNIT-II: Arts, Literature, and Scholars in Ancient India (6 hours)
The history of ancient Indian art, music, and dance. Nataraja a unique symbol of Indian art. In the field
of literature, the works of Agastya, Ghosa, Valmiki, Patafijali, Gargi, Vedwalmiki, Lopamudra, Maitreyi,
and Bodhayana. In the fields of science and medicine, the contributions of Caraka, Susruta, Jivaka,
Nagarjuna, Kanada, Patafijali, Kautilya, Panini, Thiruvalluvar, Adi Saﬁkarécérya, Bhaskaracarya, and
Madhavacarya

[T W o, Wi, Sfon T g, FexTel 81 YR derdl Ueb Sfgdid Ui, Hifed &aTd iR,
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o1, ATt dorett, AT, dearerifes, @ g, At onfr sStura ot o fagm enfor dgre s IR, I,
Siiaes, AN, HUME, Udoa, ifced, TIHT, favdcdar, sie Xiexrard, WReRTEr Sfor Arearmd g arTe. ]

UNIT-I1I: Ancient Science, Astronomy, and Mathematics (6 hours)

Aryabhata and Varahamihira's contributions, concepts like matter, life, and gravity, technological
advancements like Sage Agastya’s battery model, the velocity of light, and Vimana aeronautics. Vedic
cosmology, Bharatiya Kala-ganana, Kerala School for Mathematics and Astronomy, history and culture
of astronomy, celestial bodies such as the sun, earth, moon, eclipses, earth's spherical nature and rotation,
archaeoastronomy, mathematical concepts zero, pi, number system, Pythagoras theorem, and Vedic
mathematics.

[3mfug 3nfoT SRTEMRRT ATer, e, Sias, SMfd earesyur a1 Ydheu-ie Hew, S0 1T WTc, S &1 I
ARG 3TeT 9 Al G, Godl, %, Tg01, Qi e R 10T A, GRIARIRG, Y[, UTS, SRedl Jome,
YIRS U0, 3o afees i ]

UNIT-1V: Ancient Engineering, Technology, and Architecture (6 hours)

Urban planning and sophisticated drainage systems : Mohenjo-daro and Harappa. Rock-cut architecture
: Ajanta and Ellora caves, temple designs found in Khajuraho and Konark. Stepwells (Baolis): water
management systems. metallurgical techniques for metal extraction and artifact crafting. Textile
technology such as weaving and dyeing. Scientific instruments used for astronomical observations and
calculations. Bhaskaracarya and his contributions to mathematics. Trade and Commercein Ancient
India.

[FTR TS 107 ST fASTetien= 0T JulTett: Hig-Ton-gRT Mo gxudT. e & sfar A1 TaRT qvar! s e,
WSRTE! MOT HroThHeRa AR fegmg. urRTS! (Sraeh): UTvaTe I Jomelt. erde [t uTd fHareauardt sufor
SIS TRGH AT, HTUS! ST ST T AT SHATIOT 70V, WAL IR ATeh FUHRT 10T TUMHT. YReRTard
3107 i TIOrdTC e ARG, el HRdTd el TR 10T aTfored. ]

UNIT-V: Life, Environment, and Health in Ancient India (6 hours)

Ancient Indian Religions : Hinduism, Buddhism, Jainism, Sikhism : Teachings and Philosophies,
Ancient agricultural practices, crop cultivation techniques, and innovations. Comprehensive healthcare
systems integrating Ayurveda, yoga, and other traditional practices. Surgical techniques and procedures
practiced in ancient India

[T yRehtg e g, e, S, Reged: Rrgror siftr g=iH, Ureia S w1, wod SdTeH T ST Ad=

Text books:
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1. Histrory of Science in India Volume-1, Part-1, Part-11, Volume VIII, by Sibaji Raha, et al.
National Academy of Sciences, India and The Ramkrishan Mission Institute of Culture,
Kolkata(2014).

2. Textbook on The Knowledge System of Bharata by Bhag Chand Chauhan,

Reference Books:

1. A History of Ancient and Early Medieval India: From the Stone Age to the 12th Century" by
Upinder Singh:

2. Pride of India- A Glimpse of India’s Scientific Heritage edited by Pradeep Kohle et al.
Samskrit Bharati (2006).

3. Vedic Physics by Keshav Dev Verma, Motilal Banarsidass Publishers (2012).

4. "Indian Art and Culture" by Nitin Singhania, McGraw Hill

GE/OE Basket for Science Students

Sem.-1l
. Basic Course in stock market
. Entrepreneurial Skill Development-1
. Indian Constitution and Political Process
. Introduction to GIS
. Psychology of adjustment and stress
. Business Communication.
. Corporate social responsibility

Sem.-11
. Advance course in stock market
. Entrepreneurial Skill Development-II
. Practical on Indian Constitution and Political Process
. Practical on GIS
. Psychological Interpersonal Relationship
. E-Commerce
. Basics of hardware and networking

~N o ok Ww DN

~N o ok WD
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Question Paper Pattern Courses Related to Chemistry

Marks: 35

Instructions to the Candidate:
1. All questions are compulsory.
2. Figures to right indicate full marks.
3. Use of Log table and scientific calculator is allowed.

Time: 2 Hour

Question-1 | Solve Any five of the following | Three def. type, two tricky | 5 Marks
(Short Answers) questions and two
I questions problem type (if
ii. applicable)
iii.
iv.
V.
Vi.
Vil.

Question-2 | A. Solve any two of the following | Note or Describe type | 6 Marks
I questions
ii.
iii.
B. Solve the following Problem type or tricky | 4 marks
Single question of four marks or | reasoning type question
two questions of 2 marks.

Question-3 | A. Solve any two of the following | Write Note / Differentiate | 6 Marks
I type questions
ii.
iii.
B. Solve the following Problem type or Derive | 4 marks
Single question of four marks or | equation or Tricky
two questions of 2 marks. discussion type question

Question-4 | Solve Any four of the following | Application type, | 10

i Justification type question
ii.
iii.
iv.
V.
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