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SANJAY GHODAWAT UNIVERSITY KOLHAPUR

Sanjay Ghodawat University (SGU) is established in the Academic Year 2017-18, as a State Private
University under Govt. of Maharashtra Act No. XL of 2017 dated 3rd May 2017, with the approval of the
UGC and the state Government. "For the true measure of giving is giving without measure.” Spread
across 150 Acres, Sou. Sushila Danchand Ghodawat Charitable Trust's Sanjay Ghodawat University
(SGU) is situated in serene atmosphere amidst idyllic hills and lush green meadows to study in harmony
with Nature. The Institution aspires to run along the lines of best-in- the-world education and become a
world-class institution where teaching-learning process gets a far deeper meaning. SGU always stands as
the guiding star of brilliance, quality and deliverance beyond expectations. Innovativeness and Creativity
are the hallmarks of a genius enterprise and SGU stands to be a stage where these qualities would be
nurtured, encouraged and blossomed. The genius is incomplete without the sense of social responsibility
and SGU's ultimate goal remains the development of an attitude of gratitude that freely gives back
without expectations.

The Sanjay Ghodawat University stands as a beacon of light to guide the younger generation of the day
on the right path to fulfililment in career and life. The USP of the University is its research based
curriculum and academically oriented teaching staff. The world class ambience and infrastructure helps
the students to easily accommodate themselves in an environment that is conducive to the teaching-
learning process. Hands on experience, challenge based case studies, maximum participation of students
in the classroom, use of modern digital technology, smart classrooms, solution oriented thinking
promotion, stress on research and innovation, international tie ups, choice based credit system for
flexibility in choosing areas of interest etc. are some of the features of the University.

The university will help students develop as a unique individual-to be educated as a whole person,
intellectually, emotionally, socially, ethically, and spiritually. The educational program designs are
worked out meticulously in line with best in class universities with special focus on:

e Flexible Choice Based Credit System

e OBE - Outcome Based Education System
e  Experiential Learning

e Project Based Learning

e Case Based Learning
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Training need analysis based on Performance Appraisal System
e Active Learning tools for effective delivery

e Mentoring / Proctorship

e On line learning /Self learning platforms

e Flipped Classroom concept

e Effective Student Feedback Mechanism

VISION

Internationally recognized university of excellence in creating and disseminating knowledge through
value-based quality education leading to betterment of mankind.

MISSION

e To prepare students for life-long learning and leadership in a global academic culture
e To create intellectual manpower relevant to the industry and society at large

e To collaborate with institutions of international repute for academic excellence

e To promote research and development through conducive environment

e To encourage entrepreneurship and skill development programs

CORE VALUES
e Integrity
e Transparency
e Accountability
e Equality
e Empathy
e Stewardship

QUALITY POLICY

Sanjay Ghodawat University is committed to establish high standards in value-based quality education to
enhance and nurture young minds to excel in their chosen profession and develop into socially responsible
citizens through resourceful collaboration, innovation and research
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About School of Science

Since inception of Sanjay Ghodawat Institute in 2009, now Sanjay Ghodawat University has made
constant efforts to provide quality education and a platform for development of students. School of
Science currently offers BSc, MSc and PhD programs in but not limited to Physics, Chemistry and
Mathematics. These programs have right blend of academia, research and industry providing an excellent
opportunity for students to learn and flourish their career. Because of collaborations of School of Science
with institutes, research laboratories and industries, students get number of opportunities of live projects,
internships and placements. Our programs aim to provide skill based theoretical, practical and scientific
knowledge to students. Our courses are focused towards development of following skills of students. Our
courses are focused towards development of following skills of students.

Intellectual skills:

1. Ability to demonstrate understanding of a broad set of knowledge concerning the fundamentals in
the basic areas of the discipline.

2. Ability to apply their knowledge to design, carry out, record and analyze the results of
experiments.

3. Skills to communicate the results of their work.

Practical skills:

1. Skills in the monitoring of properties by observation and measurement, and the systematic and
reliable recording and documentation.

2. Skills in the operation of standard instrumentation.

3. Skills required for the conduct of documented laboratory procedures involved.

Transferable skills:

Skills of both oral and written communication.

Problem solving skills.

Mathematical skills, correct use of units and data presentation.
Information retrieval skills.

IT skills.

Interpersonal skills such as interaction with others and team work.
Time management and organizational skills.

Skills related to ethical, social and professional understanding.
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About Department of Physics

The Department of Physics is established in Academic Year 2017-18 under School of Science in
the Sanjay Ghodawat University, Kolhapur. The department runs three courses under graduate, post
graduate and Ph.D. The department consists of well-equipped laboratories and well qualified faculty
members to handle the UG as well as PG courses. The department aims at developing the practical
approach through skill enhancement courses, certifications course and project oriented learning. The
research attitude is developed among students through research inclined courses and projects. The
continuous development of quality research areas and exposure to research at reputed Institutes or
Universities through internship would help in developing the careers of the next generation Physicists.

About Department of Chemistry

Chemistry is central science that deals with everyday life. Chemistry is all about knowing,
measuring and making material. It can be making molecules, modifying and studying their properties.
Department of Chemistry, Sanjay Ghodawat University aims to become world class teaching and
Research Centre. Students can make their bright career in chemistry with our graduate, post graduate and
PhD programs in chemistry. Deep understanding of chemistry can enable our graduates to take up new
challenges in all aspects of chemistry that includes organic synthesis, chemical analysis, catalysis,
nanotechnology, biochemistry etc. Our focused skill enhancement courses develop intellectual, practical
and transferable skills of students.

About Department of Mathematics

The Department of Mathematics in Sanjay Ghodawat University was established in the year 2017.
The Department offers Bachelor of Science (B.Sc.) and Master of Science (M.Sc.) in Mathematics with
the major objective of developing a center of excellence especially in Mathematical Sciences and
Applications.

The department offers opportunities for the education and research in a wide range of areas in
Mathematics such as: Algebra and Analysis, Differential Equations and their applications, Discrete
Mathematics and applications, Operations Research and Mathematical Software’s etc.

The department has qualified and well experienced faculty members. Also the department has a
computer lab where students can develop their programming skills by practicing in various software’s
viz. MATLAB, Sage, WxMaxima, C/C++, GAP, GeoGebra, LaTex etc. The department of Mathematics
aims to prepare students who are oriented towards research and teaching in both fundamental and
advanced areas of Mathematical Sciences.
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CHOICE BASED CREDIT SYSTEM (CBCS)

The credit based semester system provides flexibility in designing curriculum and assigning
credits based on the course content and hours of teaching. The choice based credit system provides a
‘cafeteria’ type approach in which the students can take courses of their choice, learn at their own pace,
undergo additional courses and acquire more than the required credits, and adopt an interdisciplinary
approach to learning.

University Grants Commission has come up with the Choice Based Credit System (CBCS) programme in
which the students have a choice to choose from the prescribed courses, which are referred as core,
elective or minor or soft skill courses and they can learn at their own pace and the entire assessment is
graded-based on a credit system. The basic idea is to look into the needs of the students so as to keep up-
to-date with development of higher education in India and abroad. CBCS aims to redefine the curriculum
keeping pace with the liberalization and globalization in education. CBCS allows students an easy mode
of mobility to various educational institutions spread across the world along with the facility of transfer
of credits earned by students.

Where the students can choose the prescribed courses, as the core, and elective or soft skill courses, from
a range of options, rather than to simply consume what the curriculum offers. They can learn at their own
pace and the assessments are graded based on a credit system. It provides an opportunity for students to
have a choice of courses or subjects within a programmed resembling a buffet, against the mostly fixed
set of subjects now being offered (except for the limited choice of electives in professional degrees and
postgraduate programmers) with the flexibility to complete the programmed by earning the required
number of credits at a pace decided by the students.

The UGC has always initiated measures to bring efficiency and excellence in the Higher Education
System of India. The basic motive is to expand academic quality in all aspects, right from the curriculum
to the learning-teaching process to examination and evaluation systems. However, so far multiple
methods are followed by different universities across the country towards examination, evaluation and
grading system. Considering this diversity, the implementation of the choice based credit system seems
to be a good system in assessing the overall performance of a student in a universal way of a single
grading system.

Page 5 of 65



OUTCOME BASED EDUCATION (OBE) MODEL

Sanjay Ghodawat University (SGU) has implemented OBE model of education, which is a learner
centered approach. SGU has witnessed a sea change in the entire academic systems with implementation
of all three components of OBE — Design, Delivery and Assessment. The SGU model of autonomy
focuses on experiential learning which believes in learning by doing. This is achieved through hands on
experience, industrial assignments, mini projects and live problem solving and collaboration with
industries.

SGU is set in to dynamics of transformation and witnessing a shift in focus from teaching to learning and
entire academic system of SGU is designed to provide multiple learning opportunities for students to
acquire and demonstrate the Knowledge, Skills and Attitudes (KSA) for rewarding career.

The Vision and Mission of the Management, contribution from eminent BOG members and knowledgeable
members of Academic Council and Board of Studies, the motivation and drive of the Director, the relentless
efforts of the fellow Deans and Head of Departments and all teaching and non-teaching staff along with
commitment to learning of students made it possible to successfully transform the institute and stand out to
carve a niche for itself as an Institute of repute.

OBE is an approach of curriculum design and teaching that focuses on what students should be able to do
(attained) at the end of course/ program. Outcome based education (OBE) is student-centered instruction
model that focuses on measuring student performance through outcomes. Outcomes include knowledge,
skills and attitudes (KSA). Its focus remains on evaluation of outcomes of the program by stating the
knowledge, skill and behavior a graduate is expected to attain upon completion of a program and after 4 —
5 years of graduation. In the OBE model, the required knowledge and skill sets for a particular degree is
predetermined and the students are evaluated for all the required parameters (Outcomes) during the
course of the program.

OBE

(Education)

What the student OBC OBQI

should achieved? (Quality
Improvement)

(Curriculum)

A
How to make the OBLT i
student achieve (Learning & i Why the student
the outcomes? Teaching) E cannot achieve
I the outcomes?
I
How to measure OBA _:
what the student has (Assessment)

achieved?
Figure 1: OBE flows and desciption
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[ KEY CONSTITUENTS OF OUTCOME BASED ]

Vision Mission \

[ Programme Education Objective (PEO) ]

- Graduate

Course Course Course
Outcomes Outcomes Qutcomes
1 2 3

The OBE model measures the progress of the graduate in three parameters, which are

o Program Educational Objectives (PEO)

e Program Outcomes (PO)

e Course Outcomes (CO)
Program Educational Objectives (PEO) are broad statements that describe the career and professional
accomplishments that the program is preparing the graduates to achieve. PEO’s are measured 4-5 years
after graduation. Program outcomes are narrower statements that describe what students are expected to
know and be able to do by the time of graduation. They must reflect the Graduate attributes. Course
outcomes are the measurable parameters which evaluates each student’s performance for each course that
the student undertakes in every semester.

The various assessment tools for measuring Course Outcomes include Tests and End Semester
Examinations, Tutorials, Assignments, Project work, Labs, Presentations, Employer/Alumni Feedback
etc. These course outcomes are mapped to Graduate attributes and Program outcomes based on relevance.
This evaluation pattern helps Institutions to measure the Program Outcome. The Program Educational
Obijective is measure through Employer satisfaction survey (Yearly), Alumni survey (Yearly), Placement
records and higher education records.
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Outcomes in OBE

A Model Hierarchy of Outcomes

Vision and Mission of the Institution/Faculks

Long-term
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Programme Educational Objectives (PEX
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Learning Outcomes (CO) of Subjects

Special Features of OBE

OBE is an educational process that focuses on what students can door the qualities they should
develop after they are taught.

OBE involves the restructuring of curriculum, assessment and reporting practices in education to

reflect the achievement of high order learning and mastery rather than accumulation of course
credits.

Both structures and curricula are designed to achieve those capabilities or gualities.

Discourages traditional education approaches based on direct instruction of facts and standard
methods.

It requires that the students demonstrate that they have learnt the required skills and content.
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Sanjay Ghodawat University Kolhapur

(Established as a State University under Government of Maharashtra Act No XL
dated 3" May 2017)

Academic and Examination Rules and Regulations

Approved in the sixth Academic Council Meeting held on 17" February, 2020
and to be implemented from academic year 2020-21. [Version R1]

Sanjay Ghodawat University Kolhapur

Kolhapur - Sangli Highway, A/p Atigre - 416 118,
Tal. - Hatkanangale, Dist. Kolhapur,
Maharashtra, India

(Implemented from Academic year 2020-21)
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1.0

Academic and Examination Rules and Regulations

Preamble

The Sanjay Ghodawat University (SGU) stands as a beacon of light to guide the younger
generation of the day on the right path to fulfillment in career and life. Outcome Based Education
(OBE) model is adopted to enhance the effectiveness of teaching learning process and Credit
Based semester system is implemented.

The focus of the University is its research based curriculum and academically oriented teaching
staff. The world class ambience and infrastructure helps the students to easily accommodate
themselves in an environment that is conducive to the teaching- learning process. Hands on
experience, challenge based case studies, maximum participation of students in the classroom, use
of modern digital technology, smart classrooms, solution oriented thinking promotion, stress on
research and innovation, international tie ups, choice based credit system for flexibility in
choosing areas of interest etc. are some of the features of the University.

Vision of SGU is internationally recognized university of excellence in creating and
disseminating knowledge through value-based quality education leading to betterment of
mankind. To achieve the vision SGU will develop state-of-the-art infrastructure that promotes
conducive ambience promoting innovation and research. Create intellectual manpower relevant to
the industry and society at large. Foster mutually beneficial partnership with alumni, industry and
academia. Inculcate ethics and values to develop socially responsible citizens and promote
entrepreneurship.

SGU is offering various programs through schools such as School of Technology, School of
Commerce and Management, School of Sciences and School of Arts.

SGU has implemented the outcome based Education (OBE) system and Credit based Evaluation
System in all the schools.

The rules and regulations mentioned in this document are applicable to all the Under Graduate
(UG) and Post Graduate programs offered by the Sanjay Ghodawat University from the academic
year 2018-19. The rules and regulations stated here under are subjected to revisions / refinements,
updates and modifications and amendments by academic council (AC) from time to time and
applicable to all batches including those already undergoing programs at different year and are
binding on all stakeholders including students, faculty, parents and University authorities.

The academic programs of the University shall be governed by rules and regulations approved by
the academic council from time to time. Academic council is the supreme and statutory academic
body that governs all academic matters of the university and the decisions of the academic council
are final and binding in the matters related to academics.
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2.0

3.0

3.1

3.2

Definition of Terms

1. University: University means Sanjay Ghodawat University, Kolhapur

2. Academic Year: The period of the year during which students attend university for all
academic activities, usually it starts from first of July and ends on 30™ of June next year.

3. Semester: Academic Year is divided in to 2 parts called Semester, Odd Semester which starts
from July and Even Semester which starts from January.

4. Duration of Semester: Total duration of semester is usually 20 weeks per semester including
instructions, examination and evaluation. Total instructional days are 90 per semester.

5. Course: It is a Subject that is offered in a semester. The course may consist of
Theory/Practical/Project/Seminar during semester. Usually taught by instructor in a class. e.g.
Physics, Chemistry, Engineering Mechanics, Workshop etc.

6. Program: Collection of Courses is called Program. For example, B Tech in Mechanical
Engineering, M Tech in Civil Engineering, Bachelor of Business Administration. Bachelor of
Science  etc.

7. Department: Department is a unit of the school which offers one or more programs.

8. Contact Hours: Time of students in class/laboratory with instructor. Usually in the range of
20-30 Hrs./Week. For the purpose of uniformity one contact hour is measured as 60 minutes

9. Academic Council (AC): Means apex academic body governing the academic programs
responsible for framing policy, rules and regulations.

10. Board of Examination (BOE): Central body responsible for framing policy, rules and
regulations for Examination.

11. Board of Studies (BOS): Departmental academic body to govern the academics of programs
(BOS) offered by department.

Curriculum:

Every program has a prescribed structure which, in general, is known as Curriculum. It
prescribes courses to be studied in each semester. The booklet containing courses structure along
with detail syllabus for each course of each program is updated periodically and made available
on the website.

Semesters:

SGU implements a credit based semester system. The academic year is divided into two regular
semesters. The semesters that begin in July are known as odd semester and the semester that
begin in January are known as even semesters. Total duration of each semester is generally of
20 weeks including the period of examination, evaluation and grade declaration.

Course Credit System/Structure:

In general, a certain quantum of work measured in terms of credits is laid down as the
requirement for a particular program. Calculation of number of credits for a course in any
semester is as per Table 3.1
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3.3

4.0

Table 3.1: Calculation of number of credits for a course

Sr. No. Course Credits
1 Lecture of 1 hour/week 1
2 Tutorial of 1 hour/week 1
3 Practical / Laboratory / Drawing/mini-project of two 1
hours/ week
4 Seminar (1 hour per week) 1

There are mainly two types of courses- viz. Theory courses and Laboratory courses.
Generally a theory course consists of Lecture hours (L) and Tutorial hours (T). Tutorial
hours may not be assigned to a particular theory course if it has a separate laboratory course.
Laboratory course consists of practical hours (P) for which a student works in a
Laboratory/Drawing Hall/Workshop. The other courses required to be taken by a student
include seminar, mini project, and project at various levels of the program.

A student shall earn credits for a particular course by fulfilling the minimum academic
requirements for attendance and evaluation. No credits shall be awarded if a student satisfies the
minimum attendance requirements but fails to meet minimum evaluation requirements.

The total number of credits required for completing a program shall be mentioned in the
course structure. The total number of credits in a semester which a student registers shall
generally be 20--25. The maximum number of credits per semester shall not exceed 30

Audit Course:

3.3.1 A student may have to register for an audit course in a semester which could be institute
requirement or department requirement.

3.3.2 An audit course may include either a) a regular course required to be done as per
structure or required as pre-requisite of any higher level course or b) the programs like
practical training, industry visits, societal activities etc.

3.3.3 Audit course shall not carry any credits but shall be reflected in Grade Card as "PP”/"NP"
depending upon the satisfactory performance in the semester evaluation as per the course
curriculum structure.

Course Registration:

4.1 Every student must register for the courses that he/she wants to study for earning credits at
the beginning of each semester on the prescribed dates announced from time to time and
shall be mandatory for every student till he/she completes the program. Only after
registration his/her name shall appear in the roll list of each of such courses.
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5.0

4.2 Students shall be required to fill up a Course Registration Form which shall be made
available to them by the Student section of Administration office after payment of required
fees.

4.3 Registration, according to rules, should be carried out as per the schedule given in academic
calendar. Late registration may be permitted only for valid reasons and on payment of late
registration fees. In any case, registration must be completed before the prescribed last date
for registration, failing which his/her studentship shall be liable to be cancelled. Students
having dues outstanding towards the institute or hostel shall be permitted to register only
after clearing such dues.

4.4 In-absentia registration may be allowed only in rare cases at the discretion of the Dean
Academics and with prior permission.

4.5 For registration in an odd semester, the student must have earned all the credits of the pre-
previous year and at least 75% 2/3rd of the credits previous year. For example, for
registration of the 5th semester courses (i.e. 3rd year of program), a student must have
earned all the credits of the first year and 2/3rd of the credit second year. Similarly, for
registration of the 7th semester courses (i.e. 4th year of program), a student must have
earned all the credits of the second year and 2/3rd of the credits third year. However, if
2/3rd of the calculation turns out to be a mixed number (integer + fraction) then only the
integer part of that number shall be considered for taking decision related with this clause.

4.6 A student registered in odd semester shall be eligible to register for the courses offered in
the even semester of that year irrespective of his/her SGPA or the number of credits earned
by him/her in that odd semester.

Lateral Entry for B Tech Programs

Post diploma students in engineering and B.Sc. Graduates can have lateral entry at third
semester of the program. Such admissions are governed by the rules of regulatory bodies like
AICTE New Delhi and Directorate of Technical Education Maharashtra state and Sanjay
Ghodawat University for Admission criteria and shall undergo all academic requirements as
specified by the Academic council.

For such students there shall not be First Year Performance Index (FYPI). Semester
Performance Index (SGPA) and Cumulative Performance Index (CGPA) shall be calculated
from the third semester onwards taking into consideration the courses undergone by them at
Sanjay Ghodawat University Kolhapur.

Registration of the students not covered by the cases mentioned above shall be decided by the
Academic Council. Such students shall undergo the academic program as specified by the
Academic Council. Such odd entry students shall not be eligible for any medals or awards
instituted by the institute.
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6.0

7.1

Change of Program:

This is applicable to B Tech Programs only. Students shall be eligible to apply for Change of
Program after completing the first two semesters. The following rules/ guidelines shall be
used for considering their applications for change:

6.1

6.2

6.3

6.4

The change of program shall be permitted strictly on merit basis subject to the rules of
admissions prevailing at the time of such change.

Students without fail grades and/or backlogs shall be eligible to apply for change of
program and can give their choices in the order of preference.

The request for change of program by a student from program A to program B shall be
considered if number of students of program B does not exceed the sanctioned capacity of
program B and also the minimum strength required to run the program as decided by
Academic Council.

All such transfers can be effected only once at the beginning of the second  academic
year of the 4-year UG program. No application for change of program during subsequent
academic years shall be entertained.

Facilitation to Students:

Faculty Advisor:

On joining the institute, a student or a group of students shall be assigned to a faculty advisor who
shall be mentor for a student throughout his/her tenure in the institute. A student shall be expected
to consult the faculty advisor on any matter relating to his/her academic performance and the
courses he/she may take in various semesters / summer term. A faculty advisor shall be the
person to whom the parents/guardians should contact for performance related issues of their ward.
The role of a faculty advisor is as outlined below:

The role of the Faculty Adviser is outlined below:

a.

Guide the students about the rules and regulations governing the courses of study for a
particular degree.

. Advise the students for registering courses as per curriculum given. For this purpose, the

Faculty Adviser has to discuss with the student his/her academic performance during the
previous semester and then decide the number and nature of the courses for which He / She
can register during the semester as per the curriculum.

Approve the registration of the students.

. Advice students to overload/ drop one or more courses/activities based on

her/his academic performance as per the prescribed rules.
At the end of the first semester/year, the Faculty Adviser may even advise a
reduced load program for a poorly performing student.
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7.2.

8.0

Pay special attention to weak students and carefully monitor performance of students
recommended for slow track option.

. Advice students for Course Adjustment / Dropping of courses during the Semester within

the stipulated time frame given in the Academic calendar.

. Advice students seeking semester drop either during the ongoing semester or

before the commencement of the semester. FA has to ensure strict compliance of rules and
regulations laid down for this purpose. Recommend the cases to the appropriate authorities
for consideration.

Make revised plan of study for weak/bright students based on their semester wise
performance.

Suggest modalities for course/credit requirements for the students recommended
for exchange program.

Guidance and liaison with parents of students for their performance.

To ensure that students are not permitted to reregister for courses, which they have already
passed.

.Inform students that any academic activity (course / Lab. / seminar / project / noncredit

requirement etc.) undergone without proper registration will not be counted towards the
requirements of his/her degree.

Strictly warn students that if she/he fails to register during any semester without prior
approval, his/her studentship is liable to be cancelled.

Keep the students updated about the Academic Administration of the University.

Helping Weaker Students:

A student with backlog/s should continuously seek help from his/her faculty advisor, Head

of the Department and the Dean of respective schools. Additionally, he/she must also be in
constant touch with his/her parents/local guardians for keeping them informed about academic
performance. The university also shall communicate to the parents/guardians of such
student at-least once during each semester regarding his/her performance in in-in various tests
and examination and also about his/her attendance. It shall be expected that the parents/guardians
too keep constant touch with the concerned faculty advisor or Head of the Department, and if
necessary - the Dean of the respective school.

Discipline and Conduct:

8.1

8.2

Every student shall be required to observe discipline and decorous behavior both inside
and outside the campus and not to indulge in any activity, which shall tend to bring down
the prestige of the university.

Any act of indiscipline of a student reported to the Dean, Student Development, shall be
discussed in a Disciplinary Action Committee of the institute. The Committee shall
enquire into the charges and recommend suitable punishment if the charges are
substantiated.
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9.0

10.

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

8.11

If a student while studying in the university is found indulging in anti-national activities
contrary to the provisions of acts and laws enforced by Government, he/she shall be liable
to be expelled from the institute without any notice.

If a student is involved in any kind of ragging, the student shall be liable for strict action
as per provisions in the Maharashtra anti-ragging act.

If any statement/information supplied by the student in connection with his/her admission
is found to be false/ incorrect at any time, his/ her admission shall be cancelled and he/she
shall be expelled from the university and fees paid shall be forfeited.

If a student is found guilty of malpractice in examinations, then he/she shall be punished
as per the recommendations of the Grievance Redressed Committee (CRC) constituted by
Board of Examinations.

Every admitted student shall be issued photo identification (ID) card which must be
retained by the student while he/she is registered at Sanjay Ghodawat University
Kolhapur. The student must have valid ID card with him/her while in the University
Campus.

Any student who alters or intentionally mutilates an ID card or who uses the ID card of
another student or allows his/her 1D card to be used by another, student shall be subjected
to disciplinary action.

The valid ID card must be presented for identification purpose as and when demanded by
authorities. Any student refusing to provide an ID card shall be subjected to disciplinary
action.

Students should switch off the Mobiles during the Instructional hours and in the academic
areas of university Building, Library, Reading room etc. Strict action will be taken if
students do not adhere to this.

During the conduct of any Tests and Examination students must not bring their mobiles. A
student in possession of the mobile whether in use or switched off condition will face
disciplinary action and will be debarred from appearing for the Test / Examination.

Academic Calendar

The academic activities of the University are regulated by Academic Calendar and are

made available to the student’s/ faculty members and all other concerned in electronic form or
hard copy. It shall be mandatory for students / faculty to strictly adhere to the academic calendar
for completion of academic activities.

Attendance:

10.1

Regular 100% attendance is expected from all students for every registered course in
lectures, tutorial, laboratory, projects, mini-projects and other courses mentioned in
program curriculum. Hence, attendance is compulsory and shall be monitored during the
semester rigorously. Students shall be informed at the end of every month if they are
failing short of attendance requirements.
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10.2 A Maximum of 25% absence for the attendance may be permitted only on valid grounds
such as illness, death in family of blood relations (Father, Mother, Sister, and Brother) and
any other emergency reason which is beyond the control of the student and shall be
approved by the authorities in respective departments.

10.3  If a student fails to put up 75% attendance individually in each course, the student will be
put under X grade category and student will be debarred form attending the End Semester
Examination (ESE) and Re-Exam for that semester in that course. However, student has
an option to re-register for the course whenever it is offered next time or he can appear for
100% examination for which he will be awarded two grade penalties. Student’s FET,
CAT1 and CAT2 marks are treated as null and void.

10.4 The maximum number of days of absence for students participating in Co-curricular

activities /Sports/ Cultural events during a semester shall not exceed 10. Any waiver in this
context shall be on the approval of the Academic council only after the recommendation
by Dean Academics of the university.
The HOD and Dean of the respective school shall report and recommend to Academic
council the cases of students not having 75% attendance as per the records of course
instructor. After rigorously analyzing these cases AC may take a decision to debar such
student from End-Semester Examination (ESE) for that course. Such a student shall re-
register for that course as and when it is offered next. ISE and MSE evaluations of such a
student for this course during regular semester shall be treated as null & void.

10.5 A student remaining absent during ESE of a course either on medical ground (Accident
and/or hospitalization of a student) or any other emergency circumstances (death of
immediate close relative i.e. father, mother, brother and sister) or due to representing
University at university/state level in sports/co-curricular activities shall be treated as per
the rules of Sec 13.6.2 and 12.1.2

The critical cases of absenteeism which are not covered by any of the above clauses shall be

reported by concerned Head of Department to Academic dean and all such cases the decision of

Academic council is final.

11. Modes of Assessment:

11.1Assessment of Theory Courses:
11.1.1 A student shall be evaluated for his/her academic performance in a theory course through
Faculty Evaluation Theory (FET), Continuous Assessment Tests (CAT1 and CAT2) and
End Semester Examination (ESE).
11.1.2 The relative weightage for the theory courses having ESE shall be generally as shown in
the Table 11.1.2
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11.1.3

11.1.4

11.1.5

11.1.6

11.1.7

11.1.8

Table 11.1.2: Weightage for the theory courses in %

Exam—
Credits| FET CAT1 CAT 2 ESE
4 20 15 15 50
2 20 | 30 50

The details of the weightage of each course shall be listed in the structures of each
program

FET shall be based on student's performance in assignments, quizzes, seminars, Course
projects and field assignments, term papers, etc. The mode of FET shall be decided and
announced by the Course Instructor at the beginning of the course.

CAT1 shall generally be of one-hour duration for each course and shall be held as per the
schedule declared in the Academic calendar for that Semester.

CAT2 shall generally be of one-hour duration for each course and shall be held as per the
schedule declared in the Academic calendar.

ESE is of three hours’ comprehensive examination for 4 credit courses. ESE is of two
hours’ comprehensive examination for 2 credits courses.

Table 11.1.6: Unit wise distribution in exams will be based on following table.

Total Number Units for Units for Mark weightage for units in
of Units CAT1 CAT 2 ESE
6 1&2 3&4 Equal weightage for all unit
5 1 2&3 Equal weightage for all unit
4 1 2 Equal weightage for all unit
3 Nil 1 Equal weightage for all unit
2 Nil 1 Equal weightage for all unit

All examinations and evaluations shall be compulsory. Credits for a course shall be
awarded only if a student satisfies evaluation criteria and acquires the necessary minimum
grade.

There shall be no re-examination for CAT1 and CAT?2 of the courses having all the three
components of evaluation viz. FET, CAT1 CAT2 and ESE. However, a student remaining
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11.1.9

absent for CAT1 and CAT?2 for representing the University in state level or university
level sports/co-curricular activities. (on prior recommendation and approval) or on valid
grounds such as illness, death in family or other emergency reason which is beyond
control of a student (on approval by the head of department and dean of respective school
shall be considered for Make- up examinations).

A student remaining absent for ESE of a course either due to medical reason (Accident
and/or hospitalization of a student) or other emergency circumstances (death of immediate
close relative i.e. father, mother, brother and sister) or due to representing Sanjay
Ghodawat University at University/State/National/International level in sports/co-
curricular activities shall be awarded with grade "I". Such a student shall be allowed to
appear for make-up examination scheduled along with re-examinations of other courses.
The student shall apply to COE with proper documentary evidence to appear for make-up
examination. After make-up examination, a student shall be entitled to an appropriate
grade as per Table I of Sec. 11.1.2 based on his/her performance during the regular
semester and in make-up examination.

Assessment of Laboratory Courses:

1121

11.2.2

11.2.3

The assessment of laboratory course shall be continuous and based on turn-by-turn
supervision of the student's work and the quality of his/her work as prescribed
through laboratory journals and his/her performance in viva-voce examinations
uniformly distributed throughout the semester. Where ESE for the laboratory course is
specified ESE shall be based on performing an experiment followed by an oral
examination. The relative weightage for FEP and ESE for assessment of laboratory
courses shall be 50% each for FEP and ESE and a minimum performance of 40% in
both ISE and ESE separately shall be required to get the passing grade.

ESE for laboratory course shall normally be held before the ESE for theory courses and
shall be conducted by a panel of examiners appointed by COE from the panel of experts
approved by BOS. This activity shall be coordinated by Department Examination
Coordinator (DEC) in consultation with HOD of the respective department.

Student failed in ESE of a laboratory course in a regular semester shall be eligible to
appear for 100% examination conducted along with ESEs of laboratory courses of the
subsequent semester. Such examination shall be fairly comprehensive (generally of 3
hours similar to POE i.e. Practical-Oral-Examinations) to properly judge his/her
practical skill and theoretical knowledge for that laboratory course. He / She shall suffer
one grade penalty.

12.0 The Grading System:

Absolute Grading System (AGS) is adopted based on absolute numerical marks obtained by the
student during all stages of evaluation for a course.

12.1  Award of Grade (Regular Semester):
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12.1.1 For every course registered by a student in a semester, he/she shall be assigned a grade
based on his/her combined performance in all components of evaluation scheme of a
course as per the structure. The grade indicates an assessment of the student's
performance and shall be associated with equivalent number called a grade point.

12.1.2

The academic performance of a student shall be graded on a ten-point scale. The

Absolute Grading System is followed. Letter grades, the guidelines for conversion of
marks to letter grades and their equivalent grade points are as given in Table.
Table 12.1.2: Grade Table for Regular Semester

Marks Obtained

Grade Letter GL

Grade Point GP

Performance Description

90-100 @) 10 Outstanding
80-89 A+ 09 Excellent
70-79 A 08 Very Good
60-69 B+ 07 Good
50-59 B 06 Above Average
45-49 C 05 Average
40-44 P 04 Pass
00-39 F 00 Fail

- Ab 00 Absent

- X 00 Detained (Failed)

- Satisfactory - Pass in Non-Credit Courses

Un Satisfactory

Failed in Non-Credit Courses

12.1.3 A student shall pass the course if he/she gets any grade in the range "O" to “P".

“FF" grade shall be awarded to a student in a course if he/she gets less than 40% marks
jointly in the FET, CAT1, and CAT2 & ESE for a theory course and in FEP& ESE for a
laboratory course. A course shall then be eligible to apply for re-examination. A student
failed in laboratory course shall be eligible to apply only for 100% examination conducted
with the laboratory examinations of the subsequent semester. In both cases, a student has
to suffer one grade penalty.

12.1.4

Page 20 of 65




13

Assignment of X Grade
Grade "X" in a regular course shall be given to a student if he/she falls in any of the following
categories.

13.1 A student does not maintain the minimum 75% attendance in any of the theory or
laboratory courses.

13.2 A student has not completed most of the Evaluations like FET, CAT1 and CAT2 due to
non-medical reasons (for example when a student has missed all or most of the
components of internal evaluation conducted by the instructor in that semester).

13.3 The performance of a student is less than 40% in FET, CAT1 and CAT2 Combined.

13.4 A student is guilty of any academic malpractice during semester (Such cases shall be

dealt by Grievance Redressed and Discipline Committee).

In above four cases grade "X" shall be declared one week before ESE and intimated to the
Academic Office and COE immediately thereafter. Such a student shall not be permitted to take
the ESE of that course.

135

135.1

13.5.2

13.6

13.6.1

13.6.2

Grade "X" may be given to a student if

A student eligible for ESE remains absent for ESE of a course with no written intimation
to Exam Cell within four days after the respective ESE is over.

A student is guilty of any academic malpractice during examination. (Such cases shall be
dealt by Grievance Redressal Committee).

In 13.5.2 grade "X" in that course shall be declared after Grievance Redressed
Committee confirms the academic malpractice.

In above two cases when a student gets "X " grade in a course, then this shall be treated as
"FF" for the purpose of calculation of Semester Performance Index (SGPI) and First Year
Performance Index (FYPI) or Cumulative Performance Index (CGPI).

Following rules apply to the student who has obtained grade "X" in a regular semester:

A student obtaining grade "X" in a course in a regular semester or during examination
shall be not be allowed to appear for End semester examination and also Re ESE
conducted before the beginning of the next semester. His/her FET, CAT1 and CAT2
evaluations for all courses shall be treated as null and void. His/her needs to re-register for
courses of that semester in the next academic year whenever they are offered and undergo
all evaluations along with fresh regular students for which he will get one grade penalty.

Grade "I" shall be declared in a theory/laboratory course if a student has satisfactory
performance FET, CAT1, CAT2 and has fulfilled the 75% attendance requirement, but
has not appeared for ESE due to genuine reasons. Such students shall be eligible for the
make-up examination of ESE only on medical grounds/valid reasons and on production of
authentic medical certificate or other supporting document/s (as required by the
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14.

13.6.3

University) to the COE within ten days after the respective examination is over. The
application form with requisite amount of fees must be submitted to the Exam Cell before
the last date of filling such application forms for make-up examinations. These
examinations shall be based on 100% syllabus and shall be scheduled before the
commencement of the subsequent semester for theory courses and along with ESEs of
laboratory courses of the subsequent semester. A student with "I" grade when appears for
the make-up examination shall be eligible to obtain a regular performance grade ("O" to
"F'") as per Table 11.1.2 depending on his/her overall performance in FET, CAT 1, CAT
2 and make-up examination. If a student fails to appear for make-up examination too, a
grade "XX" shall be awarded to him/her. Thus "I" is only a temporary grade and shall be
replaced by a valid grade only after make-up examination.

There shall be a few audit courses as per the policies of the institute or as decided by DPC
of respective program. The grade "PP" (Passed)/ "NP" (Not Passed) shall be awarded for
such courses depending upon the performance of a student evaluated by the faculty in-
charge. No grade points shall be associated with these grades and performance in these
courses shall be not taken into account in the calculation of the performance indices
(SGPI, CGPI). However, the award of the degree shall be subject to obtaining a "PP"
grade in all such courses.

Award of Grades for Re-Examination:

14.1 A student who has obtained grade "F" in regular semester shall be eligible to appear for

re-examination conducted before the commencement of the next regular semester. In such
cases FET, CAT1 and CAT2 marks are carried forward and a student has to suffer one
grade penalty

14.2 A student shall apply for re-examination before the last date of such application and shall

appear for re-examination.

14.3 50% weightage similar to ESE shall be given to re-examination and there is one grade

penalty.

14.4 A student who has obtained "F" grade in ESE of a regular semester and has not availed re-

examination option or a student who has obtained "F" grade in both ESE and re-
examination shall be eligible to choose one of the two options below to clear his/her
backlog:

e Re-registration for the next regular semester course whenever that course is offered.

e Appearing for ESE of the course when conducted...
A student detained in a regular semester due to either a) by obtaining "X" grade or b)
by involvement in academic malpractice or c) by breaking the institute code of
conduct and discipline can re-register for the course when offered next.
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15.

16.

Following rules apply for these cases:

14.5 In first case i.e. Re- registration the earlier performance of a student in all the evaluations
of that course shall be treated as null and void. The student has to undergo all the
evaluations after re-registration.

Grades for Third and Subsequent attempts:

If A student opts for ESE or Re ESE  who previously had obtained grade "F" in a
course in two attempts, his/her FET, CAT1 and CAT2 performance of the regular semester
shall be considered for evaluation and His/her has to suffer two grade penalty for the third
attempt and for 4™ and subsequent attempts shall be awarded a grade "P" or "F" or X" based on
his/her performance. However, if a student takes more than three chances (regular
examination being the first chance, re-examination being the second chance, to clear a course,
then the maximum passing grade that he/she can get shall be only "P". Thus a student has to
suffer a grade penalty by accepting a lower grade than that obtained in the regular examination,
re-examination, or examination for a re-registered course.

CALCULATION OF PERFORMANCE INDICES:
16.1. Semester Grade Point Average (SGPA)

The performance of a student in a one specific semester is indicated by SGPA. SGPA is a
weighted average of the grade points obtained in all courses registered by the students during the
semester. SGPA can be calculated by following equation.

ScP

SGPA=S, =1

26

Where, i =1,2,3....... n is number of courses during semesters. C = No of credits associated with
that course and P = Grade point earned in that course. SGPA will be rounded off to two decimal
places.

16.2 Cumulative Grade Point Average (CGPA)

The total cumulative performance of a student at the end of specific semester is indicated by
CGPA. An up-to-date assessment of the overall performance of a student for the courses from
the first semester onwards till completion of the program shall be obtained by calculating
Cumulative Grade Point Average (CGPA).

CGPA is a weighted average of the SGPA obtained in all semesters by the students during the
semesters. CGPA can be calculated by following equation.
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17.

n

ZCJ'SJ'

CGPA=1=

2.C

j=1

Where, j = 1,2,3....... n is number of semester during program. C = Total No of credits in the
semester for which CGPA is to be calculated.

CGPA will be rounded off to two decimal places.

Conversion of CGPA to percentage marks for CGPA > 4.5 can be obtained using equations.
Percentage marks = (CGPA x 10) — 7.5.

16.3 For the students acquiring "I" grade (which is only a temporary grade) in any of the
courses, SGPA, CGPA shall be calculated only after make-up examination.

First Year Performance Index (FYPI): (Applicable for B. Tech Programs Only)

17.1 For a student registered in Sanjay Ghodawat University Kolhapur right from the First
semester, First-Year-Performance-Index (FYPI) shall be calculated as weighted
average of the grade points obtained in all the courses registered by him/her in
semesters | and 11 only.

FYPI =

ZC: i
[
> Ci
i

Where summation is for all the courses registered by a student in first two semesters.
FYPI shall be calculated when for the second semester is calculated. FYPI shall be
rounded off to two decimal places.

17.2 FYPI shall reflect all the courses undergone by a student in the first year including the
courses in which he/she has failed. FYPI may get modified in the subsequent semesters
whenever a student clears his/her first year backlog courses.

17.3 If a student has been awarded "I" grade in the regular semester course of the first year
then, FYPI shall be calculated after the make-up examination on the basis of the grade
obtained by that student in a make-up examination.

17.4 If a student has obtained grade "F" or "X" at any time in any of the courses registered by
him, then zero grade points corresponding to these grades shall be taken into
consideration for calculation of FYPI.
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18

19

20.

Maximum Duration for Completing the Program

Maximum duration for completing any program UG/PG offered by Sanjay Ghodawat
University is respective program duration plus two additional years.
Maximum duration for getting the B. Tech degree for students admitted in the first semester of
UG program is, program duration plus two additional years (i.e. 12 Semesters and 6 academic
years) For lateral entry student academic admitted in the third semester shall be (10 Semester and
5 Years).
The maximum duration of the program includes the period of withdrawal, absence and different
kind of leaves permission to student but excludes the period of rustication of the student from the
university however genuine case a confidential of valid reason may be referred to academic
council for extending this limit by additional criteria

NFTE (Not Fit for Technical Education) (Applicable to B Tech program only)

It is mandatory for the student to earn all credits of first year specified for semester | & 11
or eligible for ATKT as per the rules to seek admission to semester Ill of second year in three
years from the date of admission to avoid NFTE. If a student fails to become eligible for
admission to Semester Il in three year form the date of his admission, he shall be declared as
“Not Fit for Technical Education” leading to discontinuation of his/her registration with the
university. Such cases should be put up in the academic council.

Academic Progress Rules (ATKT Rules):

20.1 A student shall be allowed to register for the courses of the next year's odd semester
only if he/she has earned all the credits of the previous year and has earned at least 2/3™
credits of the current year. If 2/3™ calculation turns out to be a mixed number (integer +
fraction) then only the integer part of that number shall be considered for deciding the
eligibility for ATKT.

(a) At the end of 1% year a student shall be allowed to keep terms (ATKT) to 2™ year of study
provided he/she attends course work prescribed for 1% year with prescribed attendance and
successfully earned at least 2/3 of the total credits specified for 1% year program.

For Example: Total credits for B. Tech first year 2017-18, are 45 (Total of Semester I and I1).
A Student should earn minimum 2/3" of the 45 Credits i.e. A student can go to next higher
class with a maximum backlog of 1/3" credits of semester | & I1 of the first year.

Student, who fails to earn those credits, cannot register for next semester, either it can re-
registrar for the course and credits or can use the next opportunity to earn the credits when
exams are conducted.

(b) At the end of 2™ year a candidate shall be allowed to keep terms to 3" year of study provided
he/she attends course work prescribed for 2" year with prescribed attendance, and
successfully cleared 1% year program and at least 2/3" of total credits prescribed for 2™ year
program.
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22

(c) At the end of 3™ year a candidate shall be allowed to keep terms to final year of study
provided he/she attendants course work prescribed for 3 year with prescribed attendance, and
should have completed 2" year program and 2/3™ of total credits prescribed for 3 year
program.

All such candidates fulfilling the above criteria shall be declared as FAILED, ATKT.

A student shall be allowed to take admission for odd semester of next academic year only if
he/ she have earned all the credits of the previous year and 2/3" happens to be a decimal, it
is rounded to only integer part.

Semester Grade Report:

21.1 Semester grade report reflects the performance of a student in that semester (SGPI) and
also his/her cumulative performance for the first year (FYPI) and also the cumulative
performance since the third semester of his/her study (CGPA).

21.2 The semester grade card issued at the end of each semester/ summer term to each
student shall contain the following.

e The credits for each course registered for that semester.
e Any audit course/s undertaken by a student in a Semester.
e  The letter grade obtained in each course.
e The total number of credits earned by a student for the first year separately.
e The total number of credits earned by a student since the 3rd semester onwards.
e SGPI, FYPI, CGPI.
e Alist of backlog courses, if any.
e Remarks regarding eligibility of registration for the next semester.
21.3 Semester grade card shall not indicate class or division or rank however a conversion
from grade point index to percentage based on CGPI shall be indicated on the final
grade card of the program.

Award of Degree:
Following rules prevail for the award of degree.

e A student has registered and passed all the prescribed courses under the general
institutional and departmental requirements.

e A student has obtained CGPI > 4.75.

e A student has paid all the institute dues and satisfied all the requirements
prescribed.

e A student has no case of indiscipline pending against him/her.

e Academic Council shall recommend the award of degree to a student who is
declared to be eligible and qualified for above norms.
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23

Grace Marks

e  Maximum total grace marks will be 1 % of the total theory credit courses x 100
subjected
e  To maximum 6 marks in that semester.
e  Grace marks will be given candidate for change in grades for theory credit
courses.
o Fail to pass grade only and will be reflected in final ESE marks.
e The grace marks are applicable only for maximum 1/3™ courses (rounded to
higher Integer part i.e. if there are 4 theory courses then 4/3 = 1.33 = 2 courses).
e  Maximum grace marks will be distributed in maximum courses
e Benefit of grace marks is not applicable for any medal/award.
e Applicable to theory and (Theory + Practical Courses). If is not applicable for
Practical courses.
e Scheme for grace marks only can be used when the student will pass in all
courses of that semester.

CGPA Improvement Policy for Award of Degree:

An opportunity shall be given to a student who has earned all the credits required by the
respective program with CGPA greater than or equal to 4.00 but less than 4.75 to improve his/her
grade by allowing him/her to appear for ESE examinations of maximum two theory courses of
seventh semester. Such examinations shall be scheduled along with re-examinations/make-up
examinations. However, CGPA shall be limited to 4.75 even though the performance of a
student as calculated through modified CGPA becomes greater than 4.75.

Conclusions:

The academic policies regarding conduct of programs in Sanjay Ghodawat University Kolhapur
are published in this document. The Academic Council shall reserve the right to modify these
policies as and when required from the point of view of achieving academic excellence. In
special and abnormal cases (i.e. the cases not covered through above rules) the decision of the
(Chairman, Academic Council shall be final and shall be binding on all concerned.

Chairman
Academic Council
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M.Sc. |
Semester |
Course ] Evaluation Scheme for (L T P)
Course Title L|T|Pr|C
Code Component £ " T WT | Min Pass (%)
CHS 501 FET 20 40
. . CAT I 15 40
(PC|SS) Organic Chemistry 1 | 4 | - | - | 4 Theory CATI | 15
ESE 50 40
FET 20 40
(Cpiggs?% Inorganic al a4 CATI | 15 | 40
Chemistry | Theory [ CATII| 15
ESE 50 40
CHS 505 FET 20 40
. . CAT I 15 40
(PCISS) Physical Chemistry | | 4 | - | - | 4 Theory [CATII | 15
ESE 50 40
FET 20 40
ggg;m Analytical Ay CATI | 15 | 40
Chemistry | Theory [ CATII| 15
ESE 50 40
40
REM 501 Research il = 40
(UCs9) Methodology | 21 -] -2 Theory CAT | 30
ESE | 50 | 40
FEp | 50 | 40 | 40
CHS 509 | Organic Chemistry .
(PCISS) Lab | - |- 14| 2] Practical 40
POE 50
40 40
(céEI?S)511 Inorganic - | - |4 | 2| Practical il "
Chemistry Lab | 40
emistry La POE 50
40 40
CHS 513 PhySiC&! and FEP 50
(PC|SS) Analytical -| - 4] 2] Practical 40
Chemistry Lab | POE 50
Total 18 (00 |12 |24 Hrs.: 30, Credits: 24

L: Lecture, T: Tutorial, Pr: Practical, C: Credits, Th.: Theory, WT: Weightage; PC: Program Core, PE: Program Elective,
UC: University Core, UE: University Elective; ST: School of Technology, SS: School of Sciences, SC: School of
Commerce, SM: School of Management, SA: School of Arts, FET: Faculty Evaluation Theory, CAT: Continuous
Assessment Test, ESE: End Semester Examination, FEP: Faculty Evaluation Practical.
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M.Sc. |
Semester 11
Evaluation Scheme for (L TP
Course Course Title L| T/ |Pr| C | Component . ( )
Code Exam | WT | Min Pass (%)
FET 20 | 40
CAT I 15
C(||;|c8|353())2 Organic Chemistry Il | 4 | - | - | 4 Theory CATIlI| 15 40
ESE | 50 | 4
FET 20 | 40
CHS 504 . CATI | 15
(PCISS) CLZ?;?;?;C“ 4| -|-|4| Theory [CATII| 15 Min 40
ESE | 50 | 40
FET 20 | 40
CAT I 15
C(ESSSS?G Physical Chemistry Il | 4 | - | - | 4 Theory |CATII| 15 40
ESE | 50 | 4
FET 20 | 40
. CATI | 15
CHS 508 Analytical |
(PC|SS) Chemistry 11 4 4 Theory | CATII| 15 0 40
ESE 50
FET 20
REM 502 Research 40
(UCISS) Methodology I 20 - |- |2 Theory CAT | 30 40
ESE 50 40
FEP 0 40
CHS 510 Organic Chemistry A O A ) 5 40
(PCISS) Lab Il Practical 0
POE 50
40
CHS 512 Inorganic -l a 2| practical FEP 50 40
PCISS Chemistry Lab Il ractica
(PC|SS) emistry La POE 5o | 40
chss1a Physical and Fep | 50 | 4O
Analytical Chemistry | - | - | 4 | 2 . 40
(PC|SS) Lab 11 Practical POE 50 40
Total 18 00|12 |24 Hrs.: 30; Credits: 24
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Second Year M.Sc. Analytical Chemistry

Semester 11
Course . Evaluation Schemefor (L T P)
Course Title L Pr |C
Code Component Exam WT | Min Pass (%)
FET 20 40
Introduction to CATI | 15
C(:PHCS|S6§)9 Analytical 4 - | 4 Theory [ CATII | 15 40
Chemistry ESE - 20
FET 20 40
Electrochemical
(PCISS) | Methods of Analysis | - | 4| Theory | CATII|[ 15 40
ESE | 50 | 40
FET 20 40
CHS 603 o Fggt‘:irs'gggl . CATI | 15
(PCISS) Methods 4 - 4 Theory CATII | 15 40
ESE | 50 | 40
FET 20 40
CHS623/ Fundamentals of CATI | 15
CHS625 | Analytical Chemistry i CATI | 15
(PCISS) / Recent Advances in 4 4 Theory 20 40
Analytical Chemistry ESE 50
40
i i FEP | 50
CHS 627 AnalytlcaIbChemlstry i 4|9 | 40
(PCISS) Lab | Practical | POE | 50 | 40
40
CHS 629 | Analytical Chemistry | 4 | 9 Practical FEP 50 40
(PCISS) Lab 1 POE 50 40
40
CHS 631 | Analytical Chemistry | 4 | 9 FEP 50 10
(PC|SS) Lab 11 Practical POE 50 40
. FEP 50 40
CHS 633 Project Phase | - 4 | o | Practical 40
(PCISS) POE 50 40
Total 16 16 | 24 Hrs.: 32, Credits: 24
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Second Year M.Sc. Analytical Chemistry

Semester 1V
Course . Evaluation Scheme
Course Title L T Pr | C
Code Component = 2 TWT | Min Pass (%)
FET 20 40
CHS 618 . CATI | 15
Selected Techniques i i Theor
(PCISS) of Chemical Analysis 4 4 y CATII] 15 0 40
ESE 50
FET 20 40
CHS 620 | Advanced Methods of CATI | 15
(PC|SS) Chemical Analysis 4 - - 4 Theory CATII | 15 40
ESE | 50 | 0
FET 20 40
CHS 622 . - CATI | 15
(PCISS) Ponu;r']%nc'\gr?t?gf”ng 4 | - | - | 4| Theory [CATII[ 15 40
EsE | 50 | 4
Analytical Methods in FET 20 40
P %22‘23/ Chemical Industries/ CATI | 15
(PCISS) Analytical Techniques | 4 | - - | 4 Theory [ caTN| 15 40
in Agro, Food and ESE 50 40
Pharmaceuticals
40
((:llJ_l(§|§SZ)8 Analytical Chemistry 4 5 FEP 50 40
) i Practical
Lab IV i POE 50 40
FEP 50 40
CHS 630 | Analytical Chemistry )
(PC|SS) Lab V - - 4 2 Practical 20 40
POE 50
40
CHS 632 | Analytical Chemistry 4 5 FEP 50 40
PC|SS Lab VI T Practical
(PCISS) poE | 50 | %0
CHS 634 FEP 50 40
(PC|SS) Project Phase 11 - - 4 2 Practical 40
POE 50 40
Total 16 | 00 | 16 | 24 Hrs.: 32, Credits: 24

Note: Student should complete at least one NPTEL/SWAYAM/MOOC course for the completion of PG degree.

Total credits: 96
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Sanjay Ghodawat University Kolhapur
School of Science, Program: M. Sc.
Syllabus Structure for Second Year M. Sc. RO

CHS 619: Introduction to Analytical Chemistry

(Version 1.0, Program Core, School of Sciences)

: Evaluation Scheme
Lect. Tut. Pract. Credits Component Exam WT Pass
FET 20
Theory CAT-I 15 .
4 - - 4 CAT-II 15 Min 40
ESE 50

Course Description: This course in Analytical chemistry consists in studying the basic aspects required
for the understanding and applying techniques at laboratory scale. It covers basic tools of analytical
chemistry, knowledge about kinetics of chemical reactions required for understanding the mechanism of
reactions. Students know the presentation and interpretation of results of the laboratory experiments and
of automatic and online methods of analysis.

Course

Outcomes: At the end of this course students will be able to

CO1

Understand” basic tools of analytical chemistry.

CO2

Analyze® chemical reaction by kinetics methods using rates of reactions.

CO3

Interpret® results on the basis reported experiments.

CO4

Calculate® analytical and statistical data

CO5

Understanding® of operation of Automatic and online methods of analysis.

Units

Syllabus (Theory)

Description

Measurements in Analytical Chemistry:

Units: English, metric units and fundamental SI units of mass, distance, temperature,
current, concentration, energy etc. Significant figures, preparation of solution: molar,
normal, molal, weight percent, volume percent, weight to volume percent, parts per
million, parts per billion, p-functions, pH, pK, pSO, , basic equipments for
measuring volume, pressure, temperature and weighing etc.

Kinetics methods of analysis:

Theory and practice, classification of kinetic methods, direct computational, curve
fitting methods, methods of determining amount of the substance. Tangent Method,
Fixed Time and Concentration method. Addition Method, initial rate method,
Instrumentation: stopped flow analyzer, Applications to Oxidation Reactions of
H.O,with thiosulphate, iodide and amino, Enzyme catalyzed reactions. Inhibitors and

Hours

15

15
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Activators. Kinetics of enzyme catalyzed reaction.

Errors, Evaluation and statistical analysis: 15
Numbers in analytical chemistry, units, concentrations, stoichiometric calculations,
Types of errors, methods of minimization of errors, methods of reporting of
analytical data, Statistical evaluation of data, mean, median, standard deviation,
Reliability of results, Analysis of variance, Correlation and regression, use of
statistics, standardizing methods, standard addition, internal standard and external
standard methods of analysis

Automated Methods of Analysis: 15
Over view of automated instruments and instrumentation, advantages and
disadvantages of automated methods of analysis, unit operations in chemical
analysis, types of automated analysis systems, discrete analyzers and continuous

flow analyzers, flow injection analysis, instruments and applications of automated
systems, automatic sampling, sample definition of liquids and gases, online analysis,
chemical sensors, micro sensors. Robotics.

Text Books
H. Kaur. Instrumental Methods of Chemical analysis, Pragati Prakashan.

Laidler Keith J, Chemical Kinetics, 3™ Edition, Pearson

Reference Books

Harvey David, Modern Analytical Chemistry, McGraw Hill

Publication, International Edition available as e-book.(www.mhhe.com)

Willard H H, Meritt L L, Dean J A and Settle F A, Instrumental methods of Analysis.
Wadsworth Pub Co;

Strobel Howard, Chemical Instrumentation: A Systematic Approach, Wiley.

Sveyla G and Sivsankar, Vogel’s Qualitative Inorganic Analysis, 7" Edition, Pearson.
Ewing G.W., Instrumental Methods of Analysis 4th and 5th editions. McGraw Hill Publisher.
Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis, (5" edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc. (PDF soft Copy available free on internet)

Missen Ronald W, Mims Charles A, Saville Bradley A, Introduction to Chemical Reaction
Engineering and Kinetics, John Wiley & Sons, Inc.

Braun Robert, Introduction to Instrumental Analysis, 2" Edition, Pharma Med Press.
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CHS 621: Electrochemical Methods of Analysis
(Version 1.0, Program Core, School of Sciences)

) Evaluation Scheme
Lect. Tut. Pract. Credits Component Exam WT Pass
FET 20
Theory CAT-I 15 .
4 - - 4 CATAI 15 Min 40
ESE 50

Course Description: Course is devoted to the electrochemical techniques and their applications in the
qualitative and quantitative analysis of samples. Course covers the studies on the electrochemical and
electrolytic measurements and applications in chemical analysis of samples of environmental, industrial
and pharmaceutical concern.

Course Outcomes: At the end of this course students will be able to

CO1 | Understand” basics of voltametric analysis and different types of voltametry.

CO?2 Understand® the redox potentials and their applications® in qualitative and quantitative analysis
of cyclic reactions.

CO3 | Apply’ coulometry and chelometry as a specific tool for the analysis of metals.

co4 Apply’electroanalytical techniques for detection and quantification of biomolecules will be
acquired by the students.

CO5 | Fabricate® sensory electrodes in the laboratory for real sample analysis.

Syllabus (Theory)

Units Description Hours
| Voltametry: 15
Basic aspects of voltametry, types of voltammetry, polarography, basic instrument
circuit, Dropping Mercury Electrode, reference electrodes, half wave potential,
methods of determination of half wave potential, llkovic equation and applications
of polarography, standard addition method, analysis of metal ions solution,

polarography in organic analysis, pesticide residue analysis.

Il Cyclic Voltametry: 15
Introduction, Amp circuit, instrumentation, typical cyclic voltamogram, cathodic and
anodic wave, application to determination of redox potentials, application to study
organic and inorganic redox reactions, functionalized electrodes, surface modified
electrodes and applications.

111 Coulometry and Chelometry: 15

Principles of coulometry, coulometry technique, coulometer, instrumentation,
coulometric titration (using constant current and constant potential) Applications of
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coulometry. Electrogravimetry, method and application for determination metals by
constant current procedure, application to separation of nickel and cobalt.
Chelometry: Introduction, theory and types of chelometric titrations with examples.

Electrophoresis and electro-osmosis: 15
Principles of electrophoresis, types, paper and capillary electrophoresis, zone
electrophoresis, instrumentation, moving boundary technique, factors affecting
electrophoresis, electrophoretic mobility, applications of electrophoresis.

Principle of Osmosis, theory of reverse osmosis and electro-osmosis, basic
experimental set up, types and applications

Text Books
Khopkar S M, Basic concepts of Analytical Chemistry, New Edge International

Publishers.

Skoog D.A., Holler F. J., Principles of Instrumental Analysis, 6th edition.

Reference Books

Welcher F. J., Standard Methods of chemical Analysis Vol.3,PartA& B.
Nurnberg H.W., (Edited), Electro-analytical chemistry.

Harvey David, Modern Analytical Chemistry, McGraw Hill

Publication, International Edition available as e-book.(www.mhhe.com)
Willard H H, Meritt L L, Dean J A and Settle F A, Instrumental methods of
Analysis.Wadsworth Pub Co;

Howard Strobel, Chemical Instrumentation: A Systematic Approach, Wiley.
Rouessac Francis and RouessacAnnick, Chemical Analysis: Modern Instrumentation
Methods and Techniques.

Ewing G.W., Instrumental Methods of Analysis 4th and 5th editions. McGraw Hill
Publisher.

Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with
John Wiley and Sons Inc.(PDF soft Copy available free on internet)

Kaur H., Instrumental Methods of Chemical analysis, PragatiPrakashan.

Glasstane Samuel, An Introduction to Electrochemistry, East-West Press Pvt. Delhi.
Roy N K, Chemistry of Pesticides, C.B.S. Publications and Distributors.
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CHS 603: Advanced Spectroscopic Methods
(Version 1.0, Program Core, School of Sciences)

. Evaluation Scheme
Lect. Tut. Pract. Credits Component Exam WT Pass
FET 20
Theory CAT-I 15 .
4 - - 4 CATAI 15 Min 40
ESE 50

Course Description: This is a core course in advanced organic and analytical chemistry. This course
introduces the basic of spectroscopy and takes to the deeper understanding of complex concepts of
spectroscopy, interpretation of spectrum, and use of combination of spectroscopic methods for
identification of structure of organic molecules.

Course Outcomes: At the end of this course students will able to

CO1 | Memorize™ basics for identification of structures.
CO2 | Describe’ basic principles of spectroscopy.
CO3 | Interpret® the spectrum.
CO4 | Describe” advanced spectroscopic techniques.
CO5 | Apply” basic knowledge of spectroscopy for structure elucidation.
Syllabus (Theory)
Units Description Hours
| Introduction: Background of structure identification of compounds and Molecular 15
formula, Calculation of elements, molecular weight, molecular formula, degree of
unsaturation, rule of thirteen.
Spectroscopy: Electromagnetic radiation, characteristic features of absorption and
emission spectrum, fluorescence phenomenon, principles and differences.
UV/Electronic Spectroscopy: Basic principles, Beer-Lambert law, types of absorption
bands, Factors affecting the positions of UV bands. Theoretical prediction of A-max for
polyenes, a, B-unsaturated aldehydes, ketones (Woodward-Fieser rules) and substituted
benzenes. Problems.
1 IR Spectroscopy 15

Principles of IR spectroscopy, origin of spectrum, normal modes of vibration, factors
affecting vibrational frequencies, IR instrument, Four Transform Infrared instrument.
Characteristic vibrational frequencies of alkanes; alkenes; alkynes; aromatic
compounds; alcohols; ethers; phenols and amines. Detailed study of vibrational
frequencies of carbonyl compounds [ketones; aldehydes; esters; amides; acids;
anhydrides; lactones; lactams and conjugated carbonyl compounds] Effect of hydrogen
bonding and solvent effect on vibrational frequencies; overtones; combination bands
and Fermi resonance. FT-IR of gaseous; solids and polymeric materials. Problems.
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NMR Spectroscopy 15
General introduction and definition; chemical shift; spin-spin interaction; shielding
mechanism of measurement; chemical shift values and correlation for protons bonded
to carbons [aliphatic; olefinic; aldehydic and aromatic] and other nuclei [alcohols;
phenols;enols; acids; ammines; amides and mercapto]; chemical exchange; effect of
deuteration, Anisotropy, Complex spin-spin interaction between two; three; four; and
five nuclei [first order spectra]; Coupling Constant. Stereochemistry; hindered rotation;
Karplus curve variation of coupling constant with dihedral angle. Simplification of
complex spectra; nuclear magnetic double resonance; shift reagent; solvent effect,
Nuclear overhauser effect [NOE] Resonance of other nuclei - F; P. Determination of
region/chemo and disterio/ enantioselectivity. 2D NMR spectroscopy.

Carbon-13 NMR Spectroscopy 15
General considerations; chemical shift [aliphatic; olefinic; alkyne; aromatic;
heteroaromatic and carbonyl compounds]; problems associated with 13C, FT-NMR,
proton decoupled off resonance. 2D NMR spectroscopy. Structural elucidation
problems based on combined spectroscopic techniques.

Mass Spectrometry

Introduction, ion production- El, CI, FD and FAB, factors affecting fragmentation, ion
analysis, ion abundance. Mass spectral fragmentation of organic compounds, common
functional groups, molecular ion peak, metastable peak, McLafferty rearrangement,
nitrogen rule. High-resolution mass spectrometry. Problems on structure elucidation of
compounds.

Textbook

Sharma, Y. R. Elementary Organic Spectroscopy, S. Chand and Company Ltd.

Reference Books

Pavia, D. L., Lampman, G. M., Kriz, G. S., Vyvyan J. R. Introduction to Spectroscopy, Cengage
Learning Pvt. Ltd.

Field, L. D. Organic Structures from Spectra, J Wiley & Sons Ltd.

Kalsi P.S. Spectroscopy of Organic compounds, New age publishing.

Kemp, W. Organic spectroscopy ELBS.
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CHS 623: Fundamentals of Analytical Chemistry
(Version 1.0, Program Core, School of Sciences)

: Evaluation Scheme
Lect. Tut. Pract. r
ect ut act Credits Component Exam WT Pass
FET 20
Theory CAT-I 15 .
4 ] ] 4 CAT-II 15 Min 40
ESE 50

Course Description: It is a course in analytical chemistry and it consists in studying the basic aspects

required

for the understanding and applying techniques. It covers fundamental of volumetric and

gravimetric methods of analysis, lon exchange separation, Fundamentals of Nephelometry, Turbidimetry
and Extractive techniques.

Course Outcomes: At the end of this course students will be able to

Co1

Discuss® volumetric and gravimetric methods of analysis.

CO2

Explain® the ion exchange chromatography.

CO3 | Describe*fundamentals of nephlometry and turbidimetry.
CO4 | Discuss” extractive techniques.
Syllabus (Theory)
Units Description Hours
I Volumetric and gravimetric methods of analysis 15

a) Volumetric Analysis:

Fundamentals of standard solutions, Indicators, theory of indicators, types of
titrations, Acid-base titrations in nonaqueous solvents, solvent characterisation,
leveling effect, applications of non — aqueous titrations , MnO, in pyrolusite, Na,CO3
+ NaHCOj3; and NaOH + Na,CO3; Mixture analysis.

b) Gravimetric Analysis:

Precipitant, Precipitating agents, Precipitation titrations, purity of the precipitate, Co-
precipitation and post precipitations, precipitation from homogenous solution,
organic precipitants.

lon exchange separation 15
Fundamental properties of ion exchangers, theories of ion exchange, exchange
capacity, screening effect, penetration of electrolytes into the ion exchange resins,
sorption of complex ions, ion exchange equilibrium, column operation, theory of
break through curves, elution steps, use of non-aqueous solvents in ion exchange
separation, application of ion exchange separation in determination of total salt
concentration, removal of interfering ions, separation of anions as halides and metals.
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a)Nephelometry and Turbidimetry 15
Introduction, Theory, Instrumentation of nephelometry and turbiditimetry,
Analytical applications of nephelometry and turbiditimetry.

b) Radio-analytical chemistry.

Theory and practice, types of nuclear reactions, nuclear disintegration, radioactivity,
radioactive decay, disintegration law, half-life of radio isotopes, detection and
measurement of radiation, counters, G.M. Counter, proportional and scintillation
counter, radioisopes and their applications, Neutron activation analysis (NAA),
Introduction, methods of analysis, applications of radiochemical methods to
medicinal, agriculture etc.

a) Super critical fluid chromatography 15
Introduction, definition, instrumentation of SFC, Applications of SFC.

b) Extraction chromatography: Fundamental aspects of extraction

chromatography, extraction equilibrium, correlation between solvent extraction and
extraction chromatography with chelating ligands, techniques in extraction

chromatography, chromatographic inert support, stationary phases, extraction
chromatography with tributyl phosphate and other applications.

Text Books
Vogel A I, A Text Book of quantitative Inorganic Analysis, Longmann Green.
Skoog D A and West D M, Fundamentals of Analytical Chemistry, (Holt Rinehart and Winston
Inc.).
Reference Books

Welcher F. J. , Standard Methods of chemical Analysis Vol.3,PartA& B.

Nurnberg H.W.(Edited), Electro-analytical chemistry.

Harvey David, Modern Analytical Chemistry, McGraw Hill

Publication, International Edition available as e-book.(www.mhhe.com)

Macros Y, Kertes A S,lon exchange and solvent extraction of metal, Wileylnterscience.
Howard Strobel, Chemical Instrumentation: A Systematic Approach, Wiley.

Rouessac Francis and RouessacAnnick, Chemical Analysis: Modern Instrumentation Methods
and Techniques.

Ewing G.W., Instrumental Methods of Analysis 4th and 5th editions. McGraw Hill Publisher.
Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with John Wiley
and Sons Inc.(PDF soft Copy available free on internet)

Morrison G H, F. FrieiserF,Solvent extraction in analytical A chemistry, John Wiley & Sons.
Kaur H N, Instrumental methods of chemical analysis, PragatiPrakashan

Khopkar S M, Basic Concepts of Analytical Chemistry, New Age International.

Sharma B K, Chromatography, GoelPublising House, Meerut
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CHS 625: Recent Advances in Analytical Chemistry
(Version 1.0, Program Core, School of Sciences)

: Evaluation Scheme
Lect. Tut. Pract. r
ect ut act Credits Component | Exam WT Pass
FET 20
Theory CAT-I 15 .
4 ' ] 4 CAT-II 15 Min 40
ESE 50

Course Description: Course is devoted to the recent advanced techniques of chemical analysis. It consist

of high

purity and ultra trace analysis, radiochemical method of analysis, nuclear magnetic resonance

spectroscopy, electron spin resonance spectroscopy techniques.

Course Outcomes: At the end of this course students will be able to

Co1

Students® understood high purity and ultra trace analysis.

CO2

Apply? radiochemical methods in chemical analysis.

CO3

Describeelectron spin resonance spectroscopy.

CO4

Discuss® Advanced techniques in analysis.

Units

Syllabus (Theory)

Description Hours

Ultra Purity and Ultra trace Analysis : 15
Ultra purity and ultra trace analysis, laboratory dosing, purification of reagents, Pre-
concentration Techniques, Methods of trace analysis such as NAA, XRF, AAS and

ICP, High purity materials for electronic industry,

Contamination control during analytical operations.

Radio-analytical Chemistry: 15
Theory and practice, types of nuclear reactions, nuclear disintegration, radioactivity,
radioactive decay, disintegration law, half-life of radio isotopes, detection and

measurement of radiation, counters, G.M. Counter, proportional and scintillation

counter, radioisopes and their applications, Neutron activation analysis (NAA),

Introduction, methods of analysis, applications of radiochemical methods to

medicinal, agriculture etc.

Electron Spin Resonance Spectroscopy: 15
Principles of ESR, Electron spin and Magnetic moment, Instrumentation, Resonance
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condition in ESR and significance of 'G' value. ESR spectra of organic free radicals,
McConnell relation, Electron Exchange reactions, applications of ESR.

Advanced Techniques in Analysis: 15
Applications of F'°, P** and O'" NMR Spectroscopy. Two dimensional NMR
Spectroscopy. COSY, NOSY, HETCOR etc.

Text Books
Kalsi P.S., Spectroscopy of organic compounds (New Age Publisher).

SkoogD A and West D M, Fundamentals of Analytical Chemistry —(Holt Rinehart and Winston
Inc.)

Reference Books

Welcher F. J., Standard Methods of chemical Analysis VVol.3,PartA& B, McGraw Hill.
Willard H H, Meritt L L, Dean J A and Settle F A, Instrumental methods of Analysis.Wadsworth
Pub Co;

Harvey David, Modern Analytical Chemistry, McGraw Hill

Publication, International Edition available as e-book.(www.mhhe.com)

Macros Y, Kertes A S,lon exchange and solvent extraction of metal, Wileylnterscience.
Strobel Howard, Chemical Instrumentation: A Systematic Approach, Wiley.

Francis Rouessac and AnnickRouessac, Chemical Analysis: Modern Instrumentation Methods
and Techniques.

Ewing Garen W., Analytical Instrumentation, Handbook, Marcel Dekker Inc. (1997).
Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc.(PDF soft Copy available free on internet)

Morrison G H, F. FrieiserF,Solvent extraction in analytical A chemistry, John Wiley & Sons,
NY.

Kaur H N, Intrumental methods of chemical analysis, PragatiPrakashan
Minczewski,Chwastowska and Dycozynski, Separation and pre-concentration methods in
Inorganic trace analysis. Ellis Haward.

Cali, Trace Analysis of semiconductor Materials Pergamon.

Friedlander G, Kennedy J W, Nuclear and Radiochemistry, Wiley.

Price W J, Nuclear radiation detections, McGraw Hill New York.
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CHS 627: Analytical Chemistry Lab |
(Version 1.0, Program Core, School of Sciences)

. Evaluation Scheme
Lect. Tut Pract. Credits Component | Exam WT Min. Pass %
. FEP 50 .
- - 4 4 Practical POE = Min 40

Course Description: Course is devoted to the studies on the chemistry of environment and analytical
methods for monitoring clean environment.

Course Outcomes: At the end of this course students will be able to

CO1

Understand’the analysis of cement, fertilizer sample, talcum powder.

CO2

Apply® the Spectrophotometric method for analysis.

CO3

Students can evaluate4 stability of complexes.

CO4

Students will understand® role of green chemistry in environment monitoring.

S.N.

o O B~ W N

~

10.

Syllabus (Practical)

List of Experiments
Analysis of Cement with respect to SiO2, Calcium, Iron, Magnesium and Aluminium.

Determination of Nitrogen from Fertilizer sample

Analysis of Salbutalsulphate from asthma inhaler by UV spectrophotometry.
Determination of Phosphate from fertilizer sample by volumetric method.
Determine amount of magnesium from given talcum powder.

Analysis of copper ferrite (CuFe20s4) and to determine the amount of copper and
ironVolumetrically.

To determine phosphoric acid in cold drink by molybdenum blue method.

Spectrophotometric determination of aluminium using eriochrome Cyanine R.
Determination of calcium from given sample of plaster of Paris using 8-hydroxy quinoline

Determination of the stability constant of ferri-sulphosalicylic acid complex by concentration
Variation method spectrophotometrically.

Text Books
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ShikhaGulati, JL Sharma, and ShagunManocha, Practical Inorganic Chemistry, CBS
Publishers and Distrubutors.

J N Gurtu and AmitGurtu, Advanced Physical Chemistry Experiments, A Publication of
PragatiPrakashan, Meerut.

Vogel A I, Quantitative Inorganic Analysis including Elementary Instrumental Analysis,3rd
Ed. ELBS (1964)

Reference Books

Welcher F J,Standard methods of chemical analysis.
VidyaSagar, Pharmaceutical Industrial Management.

Schulman S and Haver, T O, Luminescence Spectrometry in Analytical Chemistry,
Wielylnterscience, New York.
Sadashivam and Manickem, Biochemical Methods, NarosaPublicatinons.

Beckette, Stenlake, Practical Pharmaceutical Chemistry, 4t Ed. part-2.
Stanlay T Omaye, Food and Nutritional Toxicology, CRC press.(London) E-Book.
Jahagirdar D V, Experiments in chemistry, Himalaya publications.

Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc.(PDF soft Copy available free on internet)

Page 43 of 65



CHS 629: Analytical Chemistry Lab |1
Version 1.0, Program Core, School of Sciences)

Lect Tut Pract Credits Evaluation Scheme
' ' ' Component | Exam WT Min. Pass %
. FEP 50 .
- - 4 4 Practical FOE 50 Min 40

Course Description: Course is devoted to the studies on the chemistry of environment and analytical
methods for monitoring clean environment.

Course Outcomes: At the end of this course students will be able to

Co1

Understand® the flame photometric analysis method.

CO2

Apply? the Spectrophotometric method for analysis.

CO3

Explain°’HPLC and GC in terms of pharmaceutical analysis.

CO4

Descibe’nephelometric and photofulorometry methods of analysis.

S.N.

N oo~ DN

Syllabus (Practical)

List of Experiments

Determination of Na and K from water sample by flame photometry. Calibration curve method
and by standard addition method.

Estimation of micronutrients from food by sample by chemical methods.

Determination of Cu and Zn in brass alloy by polarography.
Analysis of Paracetamol by UV spectroscopy.

Determination of glucose from saline sample by polarimetrically.

To determine amount of each p-nitrophenol and m-nitrophenol from the givenmixture by
spectrophotometric titration using standard NaOH solution (Amax=280 nm)

To determine concentration in mg/lit of sulphate in given water sample byNephelometry.

Analysis of Riboflavin from vitamin supplementary capsules / syrup / tablet sample by
fluorometry.
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Text Books
ShikhaGulati, JL Sharma, and ShagunManocha, Practical Inorganic Chemistry, CBS

Publishers and Distrubutors.

J N Gurtu and AmitGurtu, Advanced Physical Chemistry Experiments, A Publication of
PragatiPrakashan, Meerut.

Vogel A |, Quantitative Inorganic Analysis including Elementary Instrumental Analysis,3rd Ed.
ELBS (1964)

Reference Books

Elias, General Chemistry Experiments, University Press.

De A K, Environmental Chemistry.

Schulman S and Haver, T O, Luminescence Spectrometry in Analytical Chemistry,
Wielylnterscience, New York.

Sadashivam and Manickem, Biochemical Methods, NarosaPublicatinons.

Beckette, Stenlake, Practical Pharmaceutical Chemistry, 4w Ed. part-2.

Stanlay T Omaye, Food and Nutritional Toxicology, CRC press.(London) E-Book.
Jahagirdar D V, Experiments in chemistry, Himalaya publications.

Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc.(PDF soft Copy available free on internet)
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CHS 631: Analytical Chemistry Lab 111
Version 1.0, Program Core, School of Sciences)

Lect Tut Pract Credits Evaluation Scheme
' ' ' Component | Exam WT Min. Pass %
. FEP 50 .
- - 4 4 Practical FOE 50 Min 40
Course Description: Course is devoted to the studies on the chemistry of environment and analytical

methods for monitoring clean environment.

Course

Outcomes: At the end of this course students will be able to

Co1

Estimastion” of glucose, sulfur, Vitamin-C.

CO2

Apply? the volumetric method of analysis.

CO3

Explain“determination methods of moisture.

CO4

Descibe”assay of thiamine.

S.N.

Syllabus (Practical)

List of Experiments

Isolation of B-carotene from spinach leaves or lycopene from tomato and itspurification on
silicagel column chromatography.

Estimation of glucose from blood sample.

Estimation of sulphur from sulphur fungicide.

Determination of iron from pharmaceutical preparation by titration with
cericammoniumsulphate.

Estimation of Vit. C using Dichlorophenol, Indophenols by volumetric method.
Determination of glucose from glucon D by titration with Fehling solution.

Moisture content in pharmaceutical/food sample by Karl fisher titration method.
Determination of phosphorus content in serum by spectrophotometry.

Assay of thiamine from given sample.

Electro gravimetric estimation of copper in solution

Analysis of saline sample by potentiometry using silver-silver chloride electrode.
Determination fluorescence quenching rate constant of quinine sulphate by riboflavin/chloride
ions.

Determination of hydrolysis constant of aniline hydrochloride by conductometry/pH-metry.
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Text Books
ShikhaGulati, JL Sharma, and ShagunManocha, Practical Inorganic Chemistry, CBS
Publishers and Distrubutors.
J N Gurtu and AmitGurtu, Advanced Physical Chemistry Experiments, A Publication of
PragatiPrakashan, Meerut.
.Donald L. Pavia, Gary,M.Lampman, George S. Kriz, Randall G.,Organic Laboratory
technique a micro scale approach by
Engel second edition.

Reference Books

Elias, General Chemistry Experiments, University Press.

Vogel A |, Quantitative Inorganic Analysis including Elementary Instrumental Analysis,3rd
Ed. ELBS (1964)

Practical clinical Biochemistry, Harold Varley (4th Edition), CBS publishers and
Distributers. New Delhi -110002.

Sadashivam and Manickem, Biochemical Methods, NarosaPublicatinons.

Beckette, Stenlake, Practical Pharmaceutical Chemistry, 4t Ed. part-2.

Stanlay T Omaye, Food and Nutritional Toxicology, CRC press.(London) E-Book.
Jahagirdar D V, Experiments in chemistry, Himalaya publications.

Peach and Tracy; Methods of Plant analysis Vol. VII.

Pavia and others; Organic Laboratory Techniques, (Second Edition,1995),

Sannders Series(Harcofst Brace)

Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc.(PDF soft Copy available free on internet)
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CHS 633: Project Phase-I
(Version 1.0, Program Core, School of Sciences)

Evaluation Scheme

Lect. Tut. Pract. Credits Component Exam WT Pass
: TW 50 :
- - 4 2 Practical POE 50 Min 40
List of Experiments
S.N.  Description
1 Project: This may involve following stages: Research / Project interests from student will be

collected. A departmental committee will evaluate research interests and based on faculty

competency, project supervisor will be allotted. It may involve Literature survey and Definition
of Problem, Proposing Hypothesis, Designing Experiments, Testing hypothesis and confirming
results, Interpretation and Reporting Results.

In the middle of semester there will be evaluation of progress. At the end of each semester the
Students will present results and presentation will be evaluated.
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SEMESTER-IV

CHS 618: Selected Techniques of Chemical Analysis
(Version 1.0, Program Core, School of Sciences)

Evaluation Scheme
Lect. Tut. Pract. Credit

o ) rac reaits Component Exam WT Pass

FET 20
Theory CAT-I 15 .

4 - - 4 CATI 15 Min 40

ESE 50
Course Description: Course is devoted to the high resolution selected techniques of chemical analysis. It

consist of liquid chromatography—mass spectrometry, electron spin resonance spectroscopy, Mossbauer
spectroscopic techniques.

Course

Outcomes: At the end of this course students will be able to

Co1

Describe’ ICP-MS and OES.

CO2

Application® of Raman spectroscopy.

CO3

Describe’electron spin resonance spectroscopy.

CO4

Apply>Mossbauer spectroscopy.

Units

Syllabus (Theory)

Description Hours

Inductively Coupled Plasma-MS and OES 15
Introduction, history of atomic absorption and optical emission spectroscopy, ICP-MS,
ICP-OES instrumentation, Nebulisation, pumps, spray chamber, sample introduction,
Plasma Torch, Plasmas, radiofrequency generations, collection and detections of
emission Types of ICP-MS, Interference and applications of ICP-MS. ICP-OES
applications: agriculture and food, biological and clinical, geological, environmental

and waters, metal and organics.

Raman Spectroscopy: 15
Introduction, Classical theory of Raman effect, Rayleigh scattering and Raman
Scattering, Polarization of molecules, Pure Rotational Raman Spectra of diatomic
molecules and tri-atomic linear and symmetric top molecules,

Vibrational Raman Spectra, rotational fine structure, polarization of light and Raman
effect, structure determination from Raman spectra, Instrumentation of Raman
Spectrometer.

Page 49 of 65



v

01
02

01
02

03

04
05
06

07
08

09

10
11
12
13
14
15

Electron Spin Resonance Spectroscopy:

Principles of ESR, Electron spin and Magnetic moment, Instrumentation, Resonance 15
condition in ESR and significance of 'G' value. ESR spectra of organic free radicals,
McConnell relation, Electron Exchange reactions, applications of ESR.

Mossbauer Spectroscopy: 15
Introduction to basic principle of Mossbauer spectroscopy, Mossbauer effect, recoilless
emission & absorption of x-rays, Instrumentation, isomer shift, hyperfine structure,
Quadruple splitting and hyperfine interactions, application of Mossbauer effect to the
investigations of compounds of Xenon, Iron, lodine and Tin. Problems related to
Mossbauer spectra.

Text Books
Banwell C N, Fundamentals of Molecular Spectroscopy, McGraw Hill.

Skoog D A and West D M, Fundamentals of Analytical Chemistry —(Holt Rinehart and
Winston Inc.).

Reference Books

F. J. Welcher, Standard Methods of chemical Analysis VVol.3,PartA& B.

Willard H H, Meritt L L, Dean J A and Settle F A, Instrumental methods of
Analysis.Wadsworth Pub Co;

David Harvey, Modern Analytical Chemistry, McGraw Hill

Publication, International Edition available as e-book.(www.mhhe.com)

Greenwood N.N., Gibbs T.C., Mossbaur Spectroscopy, Chapmann Hall, 1971.

Strobel Howard, Chemical Instrumentation: A Systematic Approach, Wiley.

Francis Rouessac and AnnickRouessac, Chemical Analysis: Modern Instrumentation Methods
and Techniques.

Garen W. Ewing, Analytical Instrumentation, Handbook, Marcel Dekker Inc. (1997).
Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc.(PDF soft Copy available free on internet)

Goldanski V.I &HarberR.H.,Chemical Application of MossbaurSpectroscopy,Academic Press
1968.

Kaur H N, Intrumental methods of chemical analysis, PragatiPrakashan

Abraham R J, Fisher J and P Loftus, Introduction to NMR spectroscopy, Wiley Publications
Williams D H and Fleming I, Spectroscopic methods in organic chemistry

M. Zeif and J.W.Muitchell, Contamination Control in trace elemental analysis.

Silverstein R M and Bassler G C, Spectroscopic identification of organic compounds
Leopold May, An Introduction to Mossbauer Spectroscopy, Springer.
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CHS 620: Advanced Methods of Chemical Analysis
(Version 1.0, Program Core, School of Sciences)

) Evaluation Scheme
Lect. Tut. Pract. Credits Component Exam WT Pass
FET 20
Theory CAT-I 15 .
4 - - 4 CATAI 15 Min 40
ESE 50

Course Description: Course is devoted to the advanced techniques and their applications in the
qualitative and quantitative analysis of samples.

Course Outcomes: At the end of this course students will be able to
CO1 | Students” study sensitivity and selectivity of emission methods
CO2 | Student’s know” about the X —rays and applications in chemical analysis.
CO3 | Students acquire knowledge® about the high resolution spectroscopy techniques
CO4 | Students become familiar about nuclear radiations and their applications.’
Syllabus (Theory)
Units Description Hours
I Optical Emission methods: 15
Basic aspects of emission methods, fluorimetry and phosphorimetry, theory and
practice, instruments, filter fluorimeter, spectrofluorimeter, phosphoriscope, emission
spectrum, excitation spectrum, structure dependence of emission intensity, relation
between emission intensity and concentration of emitting materials, calibration curve,
fluorescence quenching, Stern-Volmer plot, applications of fluorescence and
phosphorescence, fluorescent sensors, brighteners, chemical and bio-imaging.
Il X-ray methods of analysis: 15
Historical background, X-ray generation and properties of X-ray, characteristics X-
rays, X-ray absorption spectrometer, components and their functions, X-ray
diffraction, principle, Brag’s law, X-ray difractometer techniques, Methods of
preparation of single crystal of well-defined surfaces, Bragg’s X-ray spectrometer,
Powder Diffraction method. Indexing of peaks, Structure determination, ASTM and
JCPDS data, applications.
111 Photoelectron Spectroscopy: 15

Principles of photoelectron spectroscopy, Koopmans theorem, photoelectron spectrum,
types, UV photoelectron spectroscopy, X-ray photoelectron spectroscopy, Auger
photoelectron spectroscopy, Instrumentation, applications.
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Radiochemical Methods:

Separation methods, Precipitation, solvent extraction and chromatographic methods. 15
Activation analysis, basic principles, fast neutron activation analysis, radiochemical
methods in activation analysis, Applications if Geo-chemistry, oxygen in metals.
Isotope dilution analysis: Principles and applications.  Sub-stoichiometric
determination of traces of metals: Principles, techniques and experimental methods in

the determination of As, Pb and Hg.

Text Books
Willard H H, Meritt L L, Dean J A and Settle F A, Instrumental methods of

Analysis.Wadsworth Pub Co;
Kaur H N, Intrumental methods of chemical analysis, PragatiPrakashan
Rohatagi-Mukhergee, Fundamental of Photochemistry,Wiley Western Ltd.New Delhi.

Reference Books

Welcher F. J., Standard Methods of chemical Analysis Vol.3,PartA& B, McGraw Hill.

Gary D Christian, Analytical Chemistry 6™ edition, John Willey and Sons (2003).

David Harvey, Modern Analytical Chemistry, McGraw Hill

Publication, International Edition available as e-book.(www.mhhe.com)

Greenwood N.N., Gibbs T.C., Mossbaur Spectroscopy, Chapmann Hall, 1971.

Strobel Howard, Chemical Instrumentation: A Systematic Approach, Wiley.

Francis Rouessac and AnnickRouessac, Chemical Analysis: Modern Instrumentation Methods
and Techniques.

Garen W. Ewing, Analytical Instrumentation, Handbook, Marcel Dekker Inc. (1997).

Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition).

Winefordner J, Schulman S and Haver, T O, Luminescence Spectrometry in Analytical
Chemistry, Wielylnterscience, New York.

Skoog D A and West D M, Fundamentals of Analytical Chemistry —(Holt Rinehart and
Winston Inc.).

Overman and Cleark, Radioisotopes techniques, MGH.

Ruzica and Stary, Substopchiometry in Radiochemical Analysis. Pergamon.

Friedlander G, Kennedy J W, Nuclear and Radiochemistry, Wiley.

Price W J, Nuclear radiation detections, McGraw Hill New York.
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CHS 622: Pollution Monitoring and Control
(Version 1.0, Program Core, School of Sciences)

Evaluation Scheme
Lect. Tut. Pract. Credit
e ) rac redis Component | Exam WT Pass
FET 20
Theory CAT-I 15 i
4 - - 4 Min 40
(100) CAT-II 15 n
ESE 50

Course Description: Course is devoted to the studies on the chemistry of environment and analytical
methods for monitoring clean environment.

Course Outcomes: At the end of this course students will be able to

Co1

Students will understand” atmospheric chemistry and methods of monitoring.

CO2

Students will study” environment around, water pollution and monitoring.

CO3

Students can apply°knowledge of nature soil and soil contamination to soil testing.

CO4

Students will understand “role of green chemistry in environment monitoring.

Syllabus (Theory)

Units Description Hours
I Atmosphere and atmospheric chemistry: 15
Overview, energy and mass transfer in atmosphere, inversion and air pollution,
global climate and microclimate, photochemical reactions | atmosphere,

photochemical smog, London smog, acid rain, ozone depletion, remedies to protect
atmosphere, Carbon, Nitrogen, Phosphorus cycles.

Water Pollution: 15
Introduction to air, water, land pollution, Overview of environmental chemistry,
chemistry of water, water pollution, nature and types of pollutants, pesticides in
water, radionuclides in aquatic environments,

Water treatment: Municipal water treatment, water for industrial use, sewage
treatment, removal of solids, dissolved organic and inorganic solids, sludge, natural

water purification processes, water disinfections, monitoring of water pollution.
Quality of industrial waste water analysis for organic and inorganic constituents.
Chemistry of odour and its measurements.

a) Soil pollution: 15
Introduction, soil and agriculture, fertilizers, pesticides, wastes and pollutants in
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soil, methods of analysis of waste and solid wastes.

b)Heavy metal pollutions

Introduction to heavy metal pollution, toxic chemicals, Toxicity of Hg, Cd, Pb etc.
Methods of analysis of heavy metals.

Pollution monitoring technique:

Chemistry of Air pollutants, Characterization. Source, methods of analysis of air
pollutants; CO, CO,, NOX, NHj3, H,S, SO, etc. Monitoring Instruments, Potable and
Industrial water, major and minor components, dissolved oxygen(DO) Chemical
oxygen demand(COD) Biochemical oxygen demand(BOD) and their measurements.
Pollution analysis techniques.

Text Books
A K. De Environmental Chemistry, New Age International publishers.
B. K. Sharma, Industrial Chemistry, Pragati Prakashan, Meerut.

Rohatagi-Mukhergee, Fundamental of Photochemistry, Wiley Western Ltd. New Delhi.

Reference Books

Welcher F. J., Standard Methods of chemical Analysis Vol.3,PartA& B, McGraw Hill.
Gary D Christian, Analytical Chemistry 6™ edition, John Willey and Sons(2003)
David Harvey, Modern Analytical Chemistry, McGraw Hill

Publication, International Edition available as e-book.(www.mhhe.com)

15

De A K: Standard Methods of Waste and Waste water analysis, New Age International

Publishers.

Creos M S and Morr, Environmental Chemical Analysis, American publication (1988).

Francis Rouessac and Annick Rouessac, Chemical Analysis: Modern Instrumentation
Methods and Techniques.

Khopkar S M, Environmental Pollution Analysis, New Age International publication. (2011).

Moghe and Ramteke, Water and waste water analysis: (NEERI).
Stern A C, Air pollution: Engineering control Vol. IV (AP).Elsevier.
Mahajan S P, Pollution Control in Process Industries, Tata McGraw Hill,

Herbert R B, Clark James, Ferris S K, Strong Robert, Chemistry of the Environment, Elsvier,

Academic Press.
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CHS 624: Analytical Methods in Chemical Industries

(Version 1.0, Program Core, School of Sciences)

. Evaluation Scheme
Lect. Tut. Pract. Credits Component Exam WT Pass
FET 20
Theory CAT-I 15 .
4 - - 4 CATAII 15 Min 40
ESE 50

Course Description: Analytical methods in chemical industries consist of studying the basic aspects
required for the pharma analysis and understanding of techniques, formulations and formulation
packaging. It covers fundamentals of Analytical techniques and evaluation methods like IR, analytical
balance, GC, UV-Visible spectrophotometer, HPLC and Dissolution, friability, disintegration and
hardness testers.

Course Outcomes: At the end of this course students will be able to

Explain°basics of pharmaceutical analysis.

Understand” significance and preparations of pharmaceutical formulations, and evaluation tests.
Discribe® Dissolution tester, Karl-Fischer titration, and analysis of pharmaceutical.

Students understand” preparations and on field applications® of pesticide formulations.
Student’s acquire® and apply” knowledge of packaging of formulations.

Co1
CO2
CO3
CO4
CO5

Syllabus (Theory)

Units Description Hours

I Pharmaceutical analysis 15
Overview of pharmaceuticals, Definition of pharmaceutical terms, Life of medicine,
Quality of medical products, Pharmacopeias: Regulations and Guidelines,
Fundamental chemical properties, Buffers and pH, Fundamental pharmaceutical
analysis, basic equipment, Errors accuracy, precision, Non-aqueous acid base
titrations, IR and UV spectroscopy, Chromatography: Basics and separation
principles, TLC, HPLC, GC.

Il Pharmaceutical Formulations: 15

Term formulation, meaning of API, Excipients, dosage forms. Rational Drug Design
Approach. Advantages of formulations. Types of excipients. Organoleptic: Colour,
flvours and sweetners. Stabilizers: Preservatives, antioxidants, surfactants and
emulsifiers. Dose accuracy: diluents, bulking agents, fillers. Drug administrations,
glidants, binders, lubricants and anti-adherent. Drug release excipients: disintegrates,
penetration enhancer, coating agents. Tablet dose: Design, coatings, tablet punch
forces, powders, capsules.  Liquid dosage form: monophasic liquids, emulsions and
suspensions.
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Sample preparation, Analytical chemical characteristics of Morphine and Codeine. 15
Quantification and quality of analytical data: Peak Height, peak area, calibration
methods, validation, system suitability. Raw material analysis: Control of raw
material, contaminants, identification, testing impurities, determination of purity.

How to Control Compounds for Which no Pharmacopoeia Monograph Exists.

Formulation Packaging Technology: 15
Introduction to packaging technology. Terminology, Classification of packaging.
Containers for packaging in pesticide and pharmaceutical formulations. Materials for
packaging: Paper, wood, glass, plastics, polymers. Mechanical, chemical and
corrosion properties of materials and containers. Liquid formulation packaging: Rigid
plastics, High Density Polyethylene (HDPE), Polyethylene Terephthalate (PET),
Ethylene Vinyl Alcohol (EVOH) and Polyamide (PA). Solid Formulation packaging:
Polyethylene, Laminates- Low Density Polyethylene (LDPE), Aluminum foil, LDPE
plus ether. Polypropylene (PP), Polyester (PET), Polyamide paper, Water soluble
films, cellulose papers, and wooden materials for outer packaging. Safety in
Pharmaceutical packaging, Safety in Pesticide packaging. Labeling of packages and
legal requirement of labels.

Textbooks

Mithal B M, A Textbook of Pharmaceutical Formulation. Vallabh Prakashan.

Sethi P D, Quantitative Analysis of Drugs in Pharmaceutical Formulations.

Atul Kaushik, Bhaskar Chaurasia, Virendra Dhakar. A text book of Pharmaceutical Packaging
Technology. CBS Publishers and Distributors Pvt. Ltd., Delhi.

Khar Roop K, Vyas S P, Farhan J Ahmadand Jain Gaurav K. A Theory and Practice of
Industrial Pharmacy. C.B.S. Publications and Distributors Pvt. Ltd., Delhi.

Reference books

Steen H., Stig P. B., Knut R. Introduction to Pharmaceutical Chemical Analysis, Wiley, ISBN
9780470661215.

ChaithanyaSudha P D, Pharmaceutical Analysis.

Arman C G van, Milton A S, Pyretics and Antipyretics.

VidyaSagar, Pharmaceutical Industrial Management.

Scher H. B. Advances in pesticides formulations Technology, ACS No. 254.

Valukenburg W., Pesticides Formulations (Deckker).

Tovy G.D.,( E) Pharmaceutical Formulations:Science and Technologyof dosage forms.Chapeter
1, Formulation Studies by Jones T.V.

Bauer Edward, Pharmaceutical Packaging, Google Book.
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CHS 626: Analytical Techniques in Agro, Food and Pharmaceuticals.
(Version 1.0, Program Core, School of Sciences)

Evaluation Scheme
Lect. Tut. Pract. Credits
Component | Exam WT Pass
FET 20
CAT-I 15 .
4 - - 4 Theory CATI 15 Min 40
ESE 50

Course Description: Analytical techniques in Agro Food and pharmaceuticals consist of studying the
basic aspects required for the pharmaanalysis and understanding of techniques. It covers the analysis of
food, soil, body fluids, drugs etc. The fluorescence in biological, medical and drug developments. The
clinical analysis, serum electrolytes, blood glucose, blood urea nitrogen, uric acid, albumin, globulin,
barbiturates, acidic and alkaline phosphates,

Course Outcomes: At the end of this course students will be able to

CO1 | Discribe®analysis of soil, fuel, body fluid, and drugs.
CO2 | Students® understands pesticide and pharmaceutical formulations.
CO3 | Discuss“food analysis.
CO4 | Students acquire knowledge of the formulation packaging®.
Syllabus (Theory)
Units Description Hours
| Soil and Fuel Analysis 15
Analysis of soil: Moister, pH, total nitrogen, phosphorous, silica, lime,
Magnesia, Manganese, sulfur & alkali salts.
Fuel analysis: Solid, liquid and Gas, ultimate and proximate analysis heating values ,
grading of coal , liquid fuels , flash points , aniline point , octane number and carbon
residue , gaseous fuels — producer gas and water gas — calorific value.
Il Pharmaceutical and Pesticide Formulations: 15
Introduction to formulations: Definition, history, purpose. Types and codes. Main
types of formulations. Study of conventional formulations: Dusting: (Powders/Dust
Formulations, Dry Powders (DP), Granules (GR), Water Dispersible powders
(WDPO OR Wettable Powders (WP), Soluble Concentrates (SC), emulsifiable
Concentrates (EC), Ultra Low Volume (ULV) with respect to their ingredients,
advantages and disadvantages.
111 Food analysis 15

Moister, ash, crude protein, fat, crude fiber, carbohydrate, calcium, potassium,
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sodium, and phosphates, food adulteration — common adulteration in food,
contamination of food stuffs, microscopic examination of foods for adulterants,
Pesticide analysis in food products, Extraction and purification of sample, HPLC,
gas chromatography for organo — phosphates, thin layer chromatography for
identification of chlorinated pesticides in food products.

Formulation Packaging: 15

Introduction, current trends in single trip containers, Liquid formulations: Rigid
plastics, High Density Polyethylene (HDPE), Polyethylene Terephthalate (PET),
Ethylene Vinyl Alcohol (EVOH) and Polyamide (PA). Solid Formulations:
Polyethylene, Laminates- Low Density Polyethylene (LDPE), Aluminum foil, LDPE
plus ether. Polypropylene (PP), Polyester (PET), Polyamide paper, Water soluble
films, cellulose papers, and wooden materials for outer packaging. Safety in
Pharmaceutical packaging, Safety in Pesticide packaging.

Text Books
Khopkar S M, Environmental Chemistry ; Environmental pollution analysis

Rohatagi-Mukhergee, Fundamental of Photochemistry,Wiley Western Ltd. New Delhi

Reference Books

ChaithanyaSudha P D, Pharmaceutical Analysis

VidyaSagar, Pharmaceutical Industrial Management.

Schulman S and Haver, T O, Luminescence Spectrometry in Analytical Chemistry,
Wielylnterscience, New York.

Sadashivam and Manickem, Biochemical Methods, NarosaPublicatinons.

Angelo Albini and Elisa Fasani, Photochemistry of Drugs: An Overview and Practical
Problems E-Book. (PDF file)

Stanlay T Omaye, Food and Nutritional Toxicology, CRC press.(London) E-Book.
Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc.(PDF soft Copy available free on internet)
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CHS 628: Analytical Chemistry Lab IV
(Version 1.0, Program Core, School of Sciences)

Evaluation Scheme

Lect. Tut. Pract. Credits -
Component | Exam WT Min. Pass %
. FEP 50 .
- - 4 4 Practical FOE 50 Min 40
Course Description: Course is devoted to the studies on the chemistry of environment and analytical

methods for monitoring clean environment.

Course

Outcomes: At the end of this course students will be able to

CO1

Discribe” limit tests of iron, sulphate, chloride etc.

CO2

Apply’spectrophotometric methods for lead analysis.

CO3

Explain®determination methods of titanium.

CO4

Analyze®nicrome alloy.

01

02

03

Syllabus (Practical)

List of Experiments

Determination of alcohol from given sample by Spectrophotometrically.

Spectrophotometric determination of lead in leaves usingdithizone-chelating agent.
Analysis of Bronze with respect to Copper and Tin

Limit Tests: 1) Iron from CaCOzii) Sulphate and Chloride fromParacetamol, Dextrose or any
pharmaceutical Preparation.
Analysis of Salbutanolsulphate from asthma inhaler by UV Spectrophotometry.

Removal of dyes on activated charcoal by column chromatography
Determination of Titanium from pigment/raw material.

Analysis of nicrome alloy with respect to nickel and chromium.

Determination of Hydrolysis constant of aniline hydrochloride conductometricall

Text Books
ShikhaGulati, JL Sharma, and ShagunManocha, Practical Inorganic Chemistry, CBS
Publishers and Distrubutors.
J N Gurtu and AmitGurtu, Advanced Physical Chemistry Experiments, A Publication of
PragatiPrakashan, Meerut.
.Donald L. Pavia, Gary,M.Lampman, George S. Kriz, Randall G.,Organic Laboratory
technique a micro scale approach by
Engel second edition.
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Reference Books

Elias, General Chemistry Experiments, University Press.

Vogel A I, Quantitative Inorganic Analysis including Elementary Instrumental Analysis,3rd
Ed. ELBS (1964)

Practical clinical Biochemistry, Harold Varley (4th Edition), CBS publishers and
Distributers. New Delhi -110002.

Sadashivam and Manickem, Biochemical Methods, NarosaPublicatinons.

Beckette, Stenlake, Practical Pharmaceutical Chemistry, 4w Ed. part-2.

Stanlay T Omaye, Food and Nutritional Toxicology, CRC press.(London) E-Book.
Jahagirdar D V, Experiments in chemistry, Himalaya publications.

Peach and Tracy; Methods of Plant analysis Vol. VII.

Pavia and others; Organic Laboratory Techniques, (Second Edition,1995),

Sannders Series(Harcofst Brace)

Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc.(PDF soft Copy available free on internet)
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CHS 630: Analytical Chemistry Lab V
(Version 1.0, Program Core, School of Sciences)

Evaluation Scheme

Lect. Tut. Pract. Credits -
. I Component | Exam WT Min. Pass %
. FEP 50 .
- - 4 4 Practical FOE 50 Min 40
Course Description: Course is devoted to the studies on the chemistry of environment and analytical

methods for monitoring clean environment.

Course

Outcomes: At the end of this course students will be able to

Co1

Discribe’ potentiometric method.

CO2

Apply? spectrophotometric methods to analyze aspirin.

CO3

Explain°conductometricmethods to determine boric acid.

CO4

Analyze®alcohol from wine by using GC.

S.N.

No Ok w n

© o
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Syllabus (Practical)

List of Experiments

Estimation of aspirin from given tablet by spectrophotometry.

Determination of Strength of commercial phosphoric acid by potentiometrictitrations using
standard solution of sodium hydroxide.

To determine chloride and iodide from given mixture by potentiometry
Determination of commercial vinegar by potentiometric titration.

Determination of boric acid/acetic acid by conductometry.

Determination of calcium from dairy whitener by Flame photometry.
Estimation of heavy metal ions from waste water sample (any two elements) by
spectrometry.

To study the stoichiometry of ferric -NHzcomplex by Jobs variation Method.
Determination of aluminium based on chelation enhanced fluorescence using 8-
hydroxyquinoline.

Text Books
ShikhaGulati, JL Sharma, and ShagunManocha, Practical
Publishers and Distrubutors.
J N Gurtu and AmitGurtu, Advanced Physical Chemistry Experiments, A Publication of
PragatiPrakashan, Meerut.
Donald L. Pavia, Gary,M.Lampman, George S. Kriz, Randall G.,Organic Laboratory technique
a micro scale approach by Engel second edition.

Inorganic Chemistry, CBS
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Reference Books

Elias, General Chemistry Experiments, University Press.

Vogel A I, Quantitative Inorganic Analysis including Elementary Instrumental Analysis,3rd
Ed. ELBS (1964)

Practical clinical Biochemistry, Harold Varley (4th Edition), CBS publishers and
Distributers. New Delhi -110002.

Sadashivam and Manickem, Biochemical Methods, NarosaPublicatinons.

Beckette, Stenlake, Practical Pharmaceutical Chemistry, 4 Ed. part-2.

Stanlay T Omaye, Food and Nutritional Toxicology, CRC press.(London) E-Book.
Jahagirdar D V, Experiments in chemistry, Himalaya publications.

Peach and Tracy; Methods of Plant analysis Vol. VII.

Pavia and others; Organic Laboratory Techniques, (Second Edition,1995),

Sannders Series(Harcofst Brace)

Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis, (5th edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc.(PDF soft Copy available free on internet)
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CHS 632: Analytical Chemistry Lab VI
(Version 1.0, Program Core, School of Sciences)

Lect Tut Pract Credits Evaluation Scheme
' ' ' Component | Exam WT Min. Pass %
Practical FEP 50 .
- - 4 4 Min 40
(100) ESE 50

Course Description: Course is devoted to the studies on the chemistry of environment and analytical
methods for monitoring clean environment.

Course Outcomes: At the end of this course students will be able to

COL1 | Discribe? analysis of pesticide, insecticides, plastics.
CO2 | Apply? spectrophotometric methods.
CO3 | Explain“conductometricmethods to determine boric acid.
CO4 | Estimation®ofsulphadiazine/ sulphonamide.
Syllabus (Theory)
S.N. List of Experiments
1.  Analysis of some common pesticides,insecticides,plastics and detergents.
2. Determination of dissociation constant of weak acid pH-metrically.
3. To determine the strength of lead nitrate by titrating against std. K,Cr,0;
solutionamperometrically.
4.  Simultaneous spectrophotometric determination of Cr and Mn and Ti and V.
5. Standardization of perchloric acid by non-aqueous titrations.
6. Determination of total salts by cation exchange.
7. Estimation of amount of copper(Il) with EDTA spectro-photometrically.
8.  Estimation of sulphadiazine/ sulphonamide.
9.  Estimation of Urea,Uricacid and creathinine in Urine.
10  Determination of Hydrolysis constant of aniline hydrochloride pH-metrically.
11 Analysis of chloride content from saline sample based on fluorescence quenching studies using

quinine sulphate probe.
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Text Books
ShikhaGulati, JL Sharma, and ShagunManocha, Practical Inorganic Chemistry, CBS
Publishers and Distrubutors.
J N Gurtu and AmitGurtu, Advanced Physical Chemistry Experiments, A Publication of
PragatiPrakashan, Meerut.
.Donald L. Pavia, Gary,M.Lampman, George S. Kriz, Randall G.,Organic Laboratory
technique a micro scale approach by
Engel second edition.

Reference Books

Elias, General Chemistry Experiments, University Press.

Vogel A |, Quantitative Inorganic Analysis including Elementary Instrumental Analysis,3rd Ed.
ELBS (1964)

Practical clinical Biochemistry, Harold Varley (4th Edition), CBS publishers and
Distributers. New Delhi -110002.

Sadashivam and Manickem, Biochemical Methods, NarosaPublicatinons.

Beckette, Stenlake, Practical Pharmaceutical Chemistry, 4t Ed. part-2.

Stanlay T Omaye, Food and Nutritional Toxicology, CRC press.(London) E-Book.
Jahagirdar D V, Experiments in chemistry, Himalaya publications.

Peach and Tracy; Methods of Plant analysis Vol. VII.

Pavia and others; Organic Laboratory Techniques, (Second Edition,1995),

Sannders Series(Harcofst Brace)

Bassett, Denney-Jeffer and Mendham, Vogel’s Textbook of Quantitative Inorganic
Analysis,(5th edition Revised Copy) Longmann Scientific and Technical jointly with John
Wiley and Sons Inc.(PDF soft Copy available free on internet)
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CHS 634: Project Phase-I1
(Version 1.0, Program Core, School of Sciences)

identified project supervisor. At the end student will submit a project report.

. Evaluation Scheme
Lect. Tut. Pract. Credits Component Exam WT Pass
: TW 50 :
- - 4 2 Practical ESE 50 Min 40
List of Experiments
S.N. Description
1 Project: Based on research interest student will continue work for project under supervision of

In the middle of semester there will be evaluation of progress. At the end of each semester the

Students will present results and presentation will be evaluated.

*kkkk
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