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1. PREAMBLE

The University Grants Commission (UGC) has initiated several measures to bring equity,

efficiency and excellence in the Higher Education System of the country. The important

measures taken to enhance academic standards and quatity in higher education include

iffiovation and improvements in curriculum, teaching-leaming (online & offline) process,

examination and evaluation systems, besides govemance and other matters.

The UGC has formulated various regulations and guidelines from time to time to improve

the higher education system and maintain minimum standards and quality across the

Higher Educational Institutions (HEIs) in India. The academic reforms recommended by

the UGC in the recent past have led to overall improvement in the higher education

system.

Departrnent of Chemistry, Faculty of Science, Sfuee Curu Gobind Singh Tricentenary

University, Gurugram with the aim to enhance academic standards in quality of highcr

education has adopted the UGC guidelines in its Postgraduate (PG) program (M. Sc.

Chemistry).

The grading system is considered to be better than the conventional marks system and in

order to facilitate student mobility across institutions within India and across countries the

community grade point average (CGPA) has been introduced in this PG pr ogram. The

guidelines are as follows:

CHOICE BASED CREDIT SYSTEM (CBCS):

The CBCS provides an opporh-rnity for the students to choose courses from the prescribed

pool of courses comprising core, elective, skill and ability enhancement courses. The

courses can be evaluated by a uniform grading system in the higher education system.

This will benefit the students to move across institutions within India to begin with and

across countries. The uniform grading system will also cnable potential employers in

assessing the performance of the candidates. In order to bring uniformiry in the evaluation
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system and computation of the Cumulative Grade Point Average (CGPA) based on

student's performance in examinations, the UGC has formulated the guidelines to be

followed.

Outline of Choice Based Credit System:

a. Core Course: A course, which should compulsorily be studied by a candidate as a

core requirement is termed as a Core course.

b. Elective Course: Generally, a course which can be chosen from a pool of courses and

which may be very specific or specialized or advanced or supportive to the discipline/

subject of study or which provides an extended scope or which enables an exposure to

some other discipline/subjecVdomain or nurtures the candidate's proficiency/skill is

called an Elective Course.

i. Discipline Specific Elective (DSE) Course: Elective courses may be offered by the

main discipline/subject of study is referred to as Discipline Specific Elective. The

University,{nstitute may also offer discipline related Elective courses of
interdisciplinary nature (to be offered by main discipline/subject of study).

ii. Dissertation/Project: An elective course designed to acquire special/advanced

knowledge, such as supplement study/support study to a project work, and a

candidate studies such a coursc on his own with an advisory support by a

teacher/faculty member is called dissertation/project.

c. Skill Enhancement Course: The course based upon the content that leads to

Knowledge enhancement.

d. Ability Enhancement Compulsory Course: The course based upon the content that

leads to the development of a professional of ability.

e. Open Elective Course: The course based upon the content that enhances

interdisciplinary knowledge

2. Program Educational Objectives (PEOs):

i. To set up a broad foundation in chemistry leading to critical thinking, scientific

leaming and problem solving attitude.

ii. To engage in and conduct original research in chemistry and interdisciplinary areas.

iii. To train the students in performing and publishing experimental investigations among

the scientific communities leading to selfJeaming, ethical awareness and sustainablc

development of the society.
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iv. To become experts and leaders in the different areas of specialization in chemistry.

v. To successfully pursue their career in research, academics, entrepreneurship and

industry.

3. Program Outcomes (POs):

PO l. Disciplinary Knowledge:

Demonstrate the comprehensive knowledge of both theoretical and experimental

chemistry in various fields of interest like Physical Chemistry, Inorganic Chemistry and

Organic Chemistry.

PO 2. Critical Thinking and Problem Solving:

Develop critical thinking for identifting, analyzing and solving different kinds of
theoretical / experimental problems by following scientific approach to knowledge

development.

PO 3. Analytical / Scientific Reasoning:

Apply appropriate techniqucs for the qualitative and quantitative analysis of chemical

compounds and explore the scientific reasoning for the obtained results.

PO 4. Research Related Skills:

Plan and write basic chemistry research projects while keeping in mind the rules and

regulations pertaining to different scientific research project operations.

PO 5. Effective Communication:

Demonstrate the subject knowledge t}rough technical writings as well as oral

presentations among the scientific community and society.

PO 6. Social Interaction and Elfective Citizenship:

Present the experimental investigations at various technical platforms such as

Conferences /Seminars/ Symposia/Workshops and also contribute to the future

development ofthe nation through their Voluntary participation in civic life.

PO 7. Multicultural Competency and Leadership Readiness:

Work effectively either independently or as a team leader while being adaptable to

various multicultural professional environments.

PO L Ethics:

t/ M--''-' v
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Develop ethical awareness, exercise empathy and a caring attitude while maintaining

professional integrity, honesty and high ethical standards.

PO 9. Environment and Sustainability:

Follow and practice processes leading to safe environment and sustainable development

while carrying out activities in the laboratory.

PO 10. Self-directed and Life.long Learning:

Inculcate a habit of selfJeaming continuously through various online/offline educational

plarforms for personal academic growth as well as for increasing employment

opportuniry.

4, Delinitions

i. Course means a unit of teaching / individual subject comprising of Lectures,

Tutorials and / or Lab that typically lasts one academic term (semester i year) led by

one or more instructors (teachers or professors), and has a fixed roster of students.

Each Course shall have an individual Course Code e.g. Transition Metal Chemistry

(theory) and Inorganic Chemistry Practical-I (Lab) to be given separate course codes.

ii. Credit means a unit by which course work is measured. One hour of lecture i tutorial

is equal to one credit and one hour of lab / workshop / pmject etc. is equal to half

credit.

iii. Program means any combination of courses and./or requirements leading to a degree,

diploma or certificate e.g. M.Sc. (Chemistry).

iv. Program Strucfure means listing of various courses of a pro$am and the credits

associated with them as L-T-P structue which indicates the number of lecture

hours/week, number of tutorial hours/week and number of practical hours/week to be

devoted for each course e.g. Organic Spectroscopy (3-0-2). This means that this

course shall have 3 hours of lecture per week and 4 hours ofpractical work per week.

v. Scheme of Study means the Academic Term wise listing of all the courses along with

distribution of their formative and summative assessment criteria, which will be

normally offered during the entire Program.

vi. Semester Grade Point Average (SGPA) means the ratio of sum of the product of the

number of credits with the numerical grade scored by a student in all the courses

taken by a student in a particular Semester and the sum ofthe number of credits of all

the Courses undergone by a student, i.e. SGPA(Si) :f (Ci x Gi) /ICi.
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vii. Cumulative Grade Point Average (CGPA) means the ratio of sum of the product of

the number of credits with the numerical grade scored by a student in all the courses

taken by a student in all Semesters and the sum of the number of credits of all the

Courses undergone by a student i.e, CGPA =l(Ci x Si) / ICi.
viii. Open Elective Course means a cource offered by a Department / Faculty

other than the parent Department / Faculty.

5. Duration and Nomenclafure of the Program:

The duration of M.Sc. Chemisfy program shall be of two academic years consisting of
four (04) semesters (16 weeks per semester) under Choice Based Credit System (CBCS).

On successful completion of all the four semesters, the student will be awarded M.Sc.

Chemistry degree. The student shall complete t}re program within a maximum period of 4

years from the date of admission to the first semester as per N*2 rule by UGC (where N

stands for minimum duration years of the program). However, in exceptional

circumstances a further extension of one more year may be granted. In such cases,

permission from competent authorities of the University is mandatory, failing which

he/shc will be disqualified from the program.

6. Eligibility criteria for Admission in a Program

For admission to thc ln Semester of M.Sc. (Chemistry) program, the candidate must have

passed B.Sc. (Pass) with Chemistry as one of the subjects,iEi.Sc. (Hons.) Chemistry with

50% marks (45% marks in case of SC/ST candidates of Haryana only) in aggregate or

equivalent grade from any university recognized by UGC.

7. Registration of Courses at the start of an academic term

Every student admitted in a Program shall be required to register various courses which

he/she needs to undergo in a particular Semester as per the approved Scheme of Study

applicable to M.Sc. Chemistry Program in the prescribed format within the defined

timelines.

8. Medium of Instructions:

The medium ofthe instructions for all Programs shall be English only.

9. Scheme of Study and Syllabi

(i) Scheme of Study and Syllabi shall be governed by the UGC regulations.

NP.
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(ii) In M.Sc. Chanistry, formal classes / labs shall be held for 5 days in a week i.e.

Monday to Friday and Saturday shall be reserved for Professional Activities

(Curricular / Co-curricular and Extra-Curricular).

(iii)Minimum number of Credits required to eam M.Sc. Chemistry degree shall be 82

credits.

(iv)Provision has been made in the Scheme of Study for students to eam up to three

credits in each Semester though online MOOC courses on the specified portals.

For example, a student may enroll in the courses offered on SWAYAM platform of

the Govemment of India @4p92/gggy4rn49y.,jru). The courses offered on SWAYAM

on SWAYAM portal are offered by the top ranked Universities / Institutions of
National Importance spanning 4-12 weeks in higher education domain. A 4-week, 8

' week and 12 or more week courses may have l, 2 & 3 credits respectively. The

credits will be accepted if the student appears in the term end examination conducted

by the host institrtion and eams credits for the same with appropriate grade.

Similarly, other such platforms may be identified by the department time to time.

(v) For Open Elective Course, a slot of one hour (prefcrably last lecture) during first

three days of the week (Monday to Wednesday) for the whole semester will be

earmarked in the time table.

(vi)The syllabus of various theory courses has been designed and distributed in four units

and is balanced in terms of Academic workload (e.g. the syllabus has been designed

in such a way that the entire theory syllabus is to be covered in l lC hours where C

means number of credits per week. 2Ci3C hours shall be utilized for discussing

performance of the students in class tesUassigrunent and covering currently relevant

topics related to the subject).

(vii) The rveightage of continuotis/ formative cvaluation zrnd term-end/ sulnmative

evaluation fbr tlleory classes is in the ratio ol 40 and 60 respectively. Every course

has 100 marks for evaluation.

(viii) Continuous/ F-ormative Evaluation oftheory courses is done in following manner:

a) Mid Semester Exanrination ( Subjectilc/Objcclivc, Average of two) : 20 l\{arks

b) Assignmcnts (Average ol tw,o) : l0 Marks

c) Profcssional Activities (ProblcmsDrojects/Sclninars/Casc Study ctc.) : | 0 Mar-ks

sP
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(ix)A student will be required to register for Professional Activities in the very beginning

of the Academic Term (semester) which will be open ended and consists of curricular

/ co-curricular / extra-curricular activities. Such activities will include extra projects

beyond syllabus (SGTU Synergy / Competitive Prqjects such as Hackathon /
Robocon /BAJA/ SAE etc.), extension and activities related to clubs / societies /
chapters of professional bodies / NSS / NCC / Sports etc. Each such activity shall be

undertaken by the student under the supervision of a Faculty Member who will keep

records of the activity undertaken by the student. Faculty Mentor concemed shall be

informed about all the activities being undertaken by every student. Each student

shall maintain a diNy / log book of activities perform by her/him which will be

countersigned by the Faculty Activity in-charge on fortnightly basis. Three weeks

before the last day of classes, every student shall submit a portfolio of activities

performed by him/trer along with diaries / log books to the Faculty Mentor concemed.

Head of the Department concerned shall constitute a Portfolio Evaluation Committee

consisting of two Faculty members of the Deparhnent and a representative of Dean

Sh:dent Welfare. Portfolio Evaluation Committce shall evaluate the peribrmance of
each student separately and award marks on scale of 0 to l0 based upon the efforts

put by each student and the outcomes. Portfolio Evaluation Committee shall submit

the evaluation report to the Head of the Deparfnent concemed who after satisfoing

herself,/himself about the quality of evaluation shall notifu the marks to all the

Teachers taking theory classes in that Semester for incorporating marks earmarked

for professional activities. Such professional activities shall be undertaken on week

days after working hows and Saturdays. This provision / evaluation shall measure the

group activities, attitude and behavior ofthe student.

(x) The weightage of continuous./formative evaluation ancl term-endisummative

evalualion of lab classes/summer training/project work are in the ratio of 60 and 40

respectively. Every lab course has 100 marks for evalualion.

(xi ) Continuor-rs/Formative Evaluation ollab courses is done in fbllowing nranncr: -

a) Attendance and Rcgularity in Lab Work : l0 Marks

b) Lab/Project Worli Report : 10 Marks

c) Mid Tcrm Oral Exant./ n ssessn'rcnt : l0 Marks

d) Conduct/ Demonstration : 30 Marks

L vW='""- vWRIr"
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Thc distribution of formativc (intcrnal) asscssmcnt nrarks fbr thc sunrrncr training and projcct

work to be kept in-line with the above.

10. Teacher Diary and Course File

(i) Every faculty member should maintain a separate Teacher Diary and a Course file

for each course including lab courses.

(ii) Teacher Diary will be maintained in the pre-printed booklet issued from the

university store which consists of Index, Syllabus (Theory and Lab), Subject Time

Table, Course plan, Daily Diary (Course Coverage), Attendance Record, Evaluation

(Intemal Assessment) Record, List of Low Performing Sn-rdents, Value Added

Lecture Plan, Intemal Practical (Continuous Evaluation) marks for laboratory, Parent

Teacher Meeting Record etc.

(iii) Each course file shall contain the following:

' Syllabus

r Leaming Resources prescribed

r Assignments / Tutorial Sheets

r Current and Previous Class Test / Sessional Question Papers

. Previous Term-End Examination Question Papers

. Lectue Notes (In the Current file only).

(iv) At the end of the semester, faculty member should submit Teacher Diary and Course

File to HODs. HODs shall maintain the record of all course files for at least 5 years.

(v) Faculty member can withdraw his or her handwritten notes from the course file

before submitting to HODs.

(vi) In case, Faculty member is allotted same subject in the next semester, then heishe

can take same course file from Principal / HODs for few days for the reference

purpose only.

11. Home Assignments

a) Home Assignment will be designed as per the final examination pattern as per the

details given in the table:

M
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No of Questions pcr Assignnrent

ci

a.l

a3

=+

a!

\c

{
2.
a.l

-4,

F

aJ dJ

Lqtr4'
,!cu
c:O=
L.=

,lJ

.=^
trG

aF

Marks I 'l 4 6 l0 l2

S.No.
Examinati

on Pattern

No of

Assignments
2.5 6 r0 l5 25 30

I Pattern

Two per

course / One

per two units

t() -5 -l 0 0 68 180 120

b) Minimum one home assignment shall be given from every two units.

Penalty for late submission of Home Assignment

a) Every Home Assignment shall have t}te Date of Release and last Date of

Submission.

b) Penalty for late submission for Home Assignment in the form of ohage of marks

deduction shall be as under:

o Within 7 Calendar days: 20%

o Within 8 to 15 Calendar days: 40%

. More than 15 Calendar days: 50%

c) Teachers will ensure that there is no plagiarism in Home Assignment. If plagiarism

is detected, a penalty of 30% may be levied and the student will be asked to re-

submit the Home Assignment within 7 Calendar days.

12. Question Banking and Question Paper Setting for Term End Examination

(i) Question Banking for Term End Evaluation and home assignmcnts shall be done with

questions having 1, 2, 4 and 6marks. The time allotted to each question shall be as

under: -

W,r"
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Description
l\{arks

I ) 4 6

Term End Examination is

for 60 marks
2.5 minutes 5 minutes l0 minutes 15 minutes

(ii) Each question shall be set in the following format: -

(iii) Bloom Taxonomy (Cognitive Domain) levels shall be: Knowledge,

Comprehension, Application, Analysis, Evaluation and Synthesis.

(iv) Difficulty levels shall be: Easy, Moderate and Difficult.

(v) Course Outcome Number shall be the number of specific outcomes given in the

Course Objective and Course Outcome Matrix.

(vi) Term-End Examination question papers shall be set for all courses as per pattem

given in the following table:

S. No. Question Marks

Allotted

Time

Allotted

Bloom Taxonomy

(Cognitive Domain)

Level

DiIficulty

Level

Course

Outcome

Number

Question Paper Setting

No of Questions per subject

t

Mark

7

Marks

4

Marks

6

Marks

l0

Marks

72

Marks

Case

Study

Maximum

Marks

Total
'I'ime

(mins)S.No,
rEr
Eq,

Fi

N{arks I 2 4 6 10 12

No of

UnitsJ/

Time---

2.5 5 l0 l5 25 30 NA

!r Pattem 4 4 4 4 0 0 NA 60 150.0

Guidelines

a. Duration of end term theory examination: 3 hours.

b. Maximum marks: 60.

Se
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c. All Questions shall be compulsory.

d. The Question paper will be divided into four sections A, B, C and D.

e. Section A is compulsory and comprises of 12 questions of one mark each, 3 from

each unit. The questions shall be asked in such a manner that there are no direct

answers including one word answer, fill in the blanks or multiple choice questions

(2.5 minutes each)

f. Section B comprises of4 questions of2 marks each, one from each unit. (5 minutes

each)

g. Section C Comprises of4 questions of4 marks each, one from each unit. (10 minutes

each). Each question may have two altematives, out of which student will be required

to attempt one.

h. Section D Comprises of4 questions of6 marks each, one from each unit. (15 minutes

each). Each question may have two altematives, out of which student will be required

to attempt one.

i. The questions shall be set in such a manner that these cover first five level of Bloom

Taxonomy i.e, Knowledge (10-15%), Comprehension (15-25%), Application (15-

25%), Analysis (15-25%) and Synthesis (10-15% in normal papers; 50-80% in design

papers).

j. The questions shall have tkee difficulty level namely Easy, Moderate and Difficult

with ratio of l:2: I respectively.

k. Each question will be linked with the relevant CO.

Ser
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13. Examination Scheme for Mid Scmestcr Question Papers/ Class Test

('i) Mid Semester Question Papers/ Class Test shall be held normally in 7,r, and l3,,,weeks

in the semester. Question irapers shall bc set fionr minimnrn 2 units (50% syllabus of

each coursej. Duration shall be 90 minutes. I\4aximum marks shall be 30.

(ii) The structure of the sessional question papers shall remain the same zrs in term-end

examination question paper.

14. Attendance Requirements/Eligibility to Appear in Term End Examination

(i)A student should have minimum 7 SVo attendance in each Course to be eligible to

appear in Term End Examination failing which she,&e shall be detained from

appearing in the Term End Examination of that particular Course. A maximum
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condonation to the extent of l0% may be granted by the Dean of Faculty of Science

based upon genuine reasons such as hospitalization of self/ parents / siblings, death in

the family, participation in University sponsored activities outside the University

campus and voluntary blood donation etc.

(ii) It will be the responsibitity of the student to keep a track of her/his attendance in

each Course in an Academic Term (semester) tkough ERP Portal and / or Course

Teacher.

(iii) Ifa student is detained in a particular case, she/he shall be required to make-up the

deficiency of attendance in the subsequent Academic Terms by attending classes,

appearing in class tests and submitting additional home assignments. Once such

student has made-up the deficiency, she/he will be allowed to appear in the next

supplementary examination.

(iv) If the deficiency is more than 25o/o in a particular Course (having less than 50%

attendance), the shrdent will be required to pay additional fee specified by the

university time to time for attending the classes again for which she/he will have to

register for the Course(s) again in the subsequent term with the approval of the

HOD/Dean concemed.

l5.Term End Examination Rules

i. The Term End examination for all semesters shall ordinarily be held in the month of

December and May/June for all regular and reappear candidates. The examination

dates are fixed by the Controller of Examination with the approval of Vice

Chancellor.

ii. Examination Rules including appointment of Examiners, Evaluation of answer sheets,

compilation of results, calculation of SGPA/CGPA etc. shall be notified separately.

iii. Answer sheets for the Term End Examination shall be shown to the Examinees before

compilation of result by the Faculty members as per schedule (normally in two parts)

notiflred by Head of the Department concemed in consultation with the Controller of
Examination.

iv. Normally the schedule for showing answer sheets to the examinees shall be so

prepared that they are shown bulk of the answer sheets before last regular

examination. Answer sheets related to last two/three exarns can be shown within a

week from the last date of examination.

V\s
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v. If a student raises objection to the award of marks in a particular answer sheet, the

same shall be considered by a Committee of two Faculty members appointed by Head

of the Deparhncnt and settled on the same day with the approval of Head of the

Department concerned.

vi. No request for re-evaluation of answer sheets shall be entertained after the declaration

ofresults.

16. Project i Dissertation

i. Topic Selection and Appointrnent of Guide/Supervisor: - Normally selection of

project topic / research problem shall be finalized in the previous Semester. HOD

concemed shall call applications for allotment of project topic / research problem

from the students minimum six weeks bcforc the last date of classes in the previous

Semester along with a detailed proposal in the specified format.\

ii. HOD concemed shall constitute a Committee for allotment of project topic / research

problem for dissertation consisting of minimum 3 Faculty members. The Committee

will interview each student and submit the proposed project topic/research problem

for each student along-with the suitable Project / Research Supervisor name. HOD

shall approve the recommendation of the committee after satisffing herself/himself

about the project topic, research problem and the recommended Supervisor. In case, a

Project requires a team activity in an undergraduate program, project team shall not

have more-than 3 members and role of each team member shall be well defined.

iii. Student shall start working on the literature review in the previous Semester itself and

start the project / research activities right from day- I of the Academic Term in which

the Project / Dissertation is included in the Scherne of Study.

iv. It will be mandatory for each student to publish/write at-least one review / research

paper in SCOPUS / Web of Science indexed Joumal to become eligible for the award

of postgraduate degree. For the purpose of eligibility for thc award of degree

acceptance by the Joumal will be sufficient.

v. Each student/team, as the case may be, shall submit minimum 3 copies of Project

Report/ Dissertation in the specified format.

vi. Evaluation of ProjccV Dissertation: A projecV dissertation undertaken by studcnts

shall be evaluated by a panel consisting of one extemal and one internal examiner.

sf
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Extemal examiner shall be appointed by the Dean of Faculty concemed out of the

panel approved by the Vice Chancellor.

17. Internship i Field Training

The duration of the Intemship will be 4 weeks of 4 credits. The formative and summative

assessment marks are mentioned in the scheme of study. The final viva voce and reports

will be adjudged by the joint Board of Extemal and./or Intemal Examiners.

18. Setting of Question Papers:

i. The Head of the DepartmenL{Dean of the Faculty shall supply the panel of intemal

and extemal examiners duly approved by the Board of Studies to the Controller of

Examinations. The paper(s) will be set by the examine(s) nominated by the Vice-

Chancellor from the panel of examiners.

tl An examiner shall be allowed to set not more than two papers in a semester

examrnatron.

iii. The examiner(s) will set the question papers as per criteria laid down in the

Scheme of Examinations as approved by the Board of Studies/Academic Council of
the University.

19. Evaluation Process - Theory rnd Practical:

i. Evaluation of Answer Books:

The answer books may be evaluated either by the paper sefter or any other intemal or

extemal examiner to be nominated by the Controller of Examiners with the approval

ofthe Vice-Chancellor from the panel of examiners approved by the Board of Studies.

ii. FaiV Reappear candidates:

Fail / Re-appcar (lntemal/Extemal) candidate of imy sernester rnay appear in the rc-

appear exams, as an ex-studcnt, during any telm end exams of hivlrcr rcmaining

semesters and up 10 two years after his final semestcr as per N+2 rule.

vwv$f
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iii. Practical Examinations - Appointment of Examiner:

The practical examinations shall be conducted by a Board of two Examiners

consisting of one intemal and one extemal examiner to be nominated by the Vice-

Chancellor from the panel of examiners.

I

I

I

tr

W



iv. Marks Distribution:

The distribution of marks in examination of the practical course will be as per the criteria

given below:

a. Demonstration/Conduct/Presentation = 50% marks

b. Viva-Voce Examination : 50% marks

20. Evaluation and Gradation Criteria

Evaluation and Gradation Criteria for Continuous / Formative Assessment and Term End /
Summative Assessment shall be followed as mention below:

(i) Minimum pass percentage will be 40% for Continuous/Fornrative Assessnrent and

40oh for Tenn End/Summative Assessment respectively in all Theory/Practical

Courses, making overall minimum pass percentage to be 40%.

(ii) If a student lails to obtain minimum 40olo nrarks in Continuous/Formativc Asscssrncnt

in a Theory paper, hc/she will be required to improve the same by appearing in

additional class tests and submitting additional assignnrents before thc close of thc

Acadcmic term. Such students will be allowed to appear in the Term End

Exatnination of thal particular Course providcd he/shc rnccts lhc minirnum attendancc

criteria. However, If a student fails to meet the minimum requirement of 40% muks

in Continuous/Formative Assessment befbre the Term End Exams, his/her result in

that cource will be shown as RL (FCA), in which case he/shc will be required to

obtain rninimum 40% marks in ContinuousiFomative Assessment by appearing in

additional class tests and subrnitting additional assignments in subsequent terms.

(iii) The Letter and Numerical Grades for different range of percentage of marks obtained

in Continuous and Term End Assessment together in a particular Course shall be as

under:-

Percentage of Marks Obtained Letter Grade
Numerical

Grade

Performance

Level

907o and above o t0

A+ I Excellent

tsf
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70o/o and above but less than 80% 8 Very Good

60o/o and above but less than 70% 7 Good

50% and above but less than 60% B 6 Above

Average

Above 40% but less than 50% C 5 Average

Minimum Pass Marks 40% D 4 Pass

Below 40% F 0 Fail

(iv) If it is required to calculate the percentage of marks obtained by a sn:dent for the

entire Program, the same will be calculated by nultiplying overall CGPA with a

factor of 10.

(v) Grace marks of maximum l% of the Theory courses may be permitted in a

particular Semester.

21. Declaration of Results:

i. The Controller of Examinations shall declare the results as early trs possible after the

conclusion ofeach examination, but before the start ofteaching for the next academic

sesslon.

ii. Each successful student/ the student placed in reappear shall receive a copy of the

Detailed Marks Certificate/ Grade Card Sheet of each semester examination.

iii. The student whose result is declared late without any fault on his,fter part

may attend classes for the next higher semester provisionally at his iher own risk and

responsibility, subject to his ,trer passing the concemed semester examination. In

case, the student fails to pass the concemed semester examination, his,iher

attendance/intemal assessment in the next higher semester in which he / she was

allowed to attend classes provisionally will stand cancelled.

22. Criteria for Promotion to Higher Semester(s):

All students shall be promoted to the next semester / ycar irrespective of the number of
papers cleared/passed in the lower semesters.

23. Improvement of Division after the award of Degree

V $e--"-- Vstr
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24. Striking offthe name of the defaulting students from the rolls of the University

(i) If a student remains absent for a continuous period of seven working days without

written authorization from the Head of the Department of concemed, herlhis name

shall be struck off from the rolls of the University. However, such students may be

re-admitted on payment of the Re-admission fee as prescribed by the University from

time to time; if Dean/Principal is satisfled that re-admission of tle student w"ill not fall

short ofrequisite percentage of the attendance.

(ii) If a student fails to pay fees by the last cut of date as prescribed by the University

from time to time, her/his name shall be stnrck off from the rolls of the University.

However, such students may be re-admitted on payment of the Re-admission fee as

prescribed by the University from time to time; if Dean/Principal is satisfied that re-

admission of the student will not fall short of requisite percentage of the attendance.

(iii) Ifa student is re-admifted, all his previous records shall be revived under the current

structwe, regulations and schedule of fees.

25. Other Provisions:

i. Nothing in the Ordinance shall debar the University from amending the

Ordinance and the same shall be applicable to all the students whether old

or new

11. Any other provision not contained in the Ordinance shall be govemed by

the rules and regulations framed by the University from time to time.

In case of any dispute, the Vice-Chancellor will be competent authority to

interpret the rules and his interpretation shall be final.

lll
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(i) A student may re-appear for improvement in not more than 5 theory papers only after

award of degree within one year from the date of declaration of result of the last i
final examination to improve his/her Division after depositing the prescribed

Examination Fee as notified by the University from time to time.

(ii) In the case of re-appearance in paper, the result will be prepared on the basis of the

candidate's best performance in either of the Examination.
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M.Sc.(Chemistry)
Syllabus (2020-21)

Program Structure under Choice Based Credit System (CBCS)

bility Enhancement Compulsory Course (AECC)

Enhance Cource

Cotrrces

Enhanccment Compulsory Course (AECC)

kill t'.nhrnc€nlent Conrs.

Spccialization

Spcci{ic Eledive Cours.s(I)SF,C)

Enh{ncement Course (SEC-3) (Common {or rll th€ specializations)

Elactive Cours€ ( From University Basketxcommon for all the spccializstions)

'l raining(Mandatory)(Common for all the sp€cializations)

Summativr
Assessmen

60

.120

100

SE]!IESTER COURSE
CODE

L T P
Contact
hourV
week

Max.

NIarks

FormatiYe
Assessment

Core Courses lcc)
| 7060 r0 r Transition Metal Chemistry 0 0 3 l 100 40

t 7060t02 3 0 0 3Quar0rm Chemistry and Thermodlnamics 3 r00 1o

I7060t03 StEr€o Chgmistry and Oryanic Rcaction
Mechanism

l 0 0 3 3 t00 10

17060 | 04 Inorganic Chemistry Practical'l 0 0 4 4 100 60

17060r05 Phlsical Chemistry Pmcricall 0 0 4 100 60

t 70601046

t7060t07

t7060t08

Ethics and Human Values

Chernistry Practical-l

ytical Chemislry

4\)

Total Credits

I

l3 0 t2 25 l9 800 380

l7(J601{)l
Bioirorganic Chcmistry and
MctalCluslcrs

l 0 0 l 3 t00 40

17060202 Chemical Kinetics a.rd Elcctro Chcmistry 3 0 0 l l0t) .1(l

I7060203 Orgdnic Spc--truscopy l t) 0 3 40

t1o602u IDorganic ChcDistry Plnctical-ll 0 l) 4 I 100 60
17060205 Physical Chcmistry Practical-ll 0 t) 4 ,1 2 100 60

11060201 Itlethodolosr and Technical

PmclicalJlChcm

(l l(x)

40

40

otal Credits

II

t-1 t9 800 380

1706020e Summer Training(4 }l'eck) 4 200 I0{)

DSEC I 0 0 -l 3 l(xl 4{)

DSEC - 2 t) 0 3 r00 ,10

DSEC - 3 3 0 0 3 t00 40

DSEC l tnb 0 0 4 4 2 100 60

DSEC 2 tab 0 0 4 4 2 100 60

17060319

r?060320

3 tab

F(

0 0 .l

2

2

2

r00

I00

60

,10

otal Credits

III

l4 0 t2 26 20 800 38{) 4r0

60

60

I

COURSENANIE Credits

4

3 I00

0 17 25

Design and Development

4

40

l.l .l I l'*l 60l,l,
ffi
[tfofol , --too I 40

t r?060106

'l'l'l'l'l''
I rzosozoe oT ,--T--,

trTT,I
| :lol ol r I r I roo
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tv
otal Credits

200

200

1560

+Project Work: The project work may be carried out at in-house labs or some outside agency having
required facilities for the specified work. On succcssful complction of the projcct, cvcry candidate has to
submit a final dissertation/rcport to thcir concerned deparhnent.

0 0 20 20 20 .100 2001706040 t * Projoct work

0 0 20 t0 20 2llll

Grand Total 40 0 56 96 E2 3000 1440

Semestcr
(Credirs)

Core
Courses

DSE
Courses

SE Courses
AEC
Courses

Research Training Opcn ElectiYe Total

I l5 2 2 tq
lt l5 2 2 l9
III l5 1 3 20

IV 20 20

Total 30 l5 6 4 20 3 78
Summer 'I'raining (4/6 Weeks) aller second semester 04

Online courses from MOOC (Sem - I to Sem - III) l[aximunr 09

Grand Total 9I
Minimum Credits for award of degree 82

Category Credits

(irre (iourse((i(i) 30 4lP,/o

I5 t'70i,

Skill Enhancement Course (SEC) 6

Ability Enhancement Compulsory Course (AECC) 4 4yr

Research'fraining 10 22%

Open Elective 3 3%

Summer Trsining after second semester 4 40/r

Online courses from SWYAl\l (Sem - I to Sem - IID 100/o

Totsl 9l

Discipline Specific Elective Courses@SEC)

S.No Course Code Course Name

Specialization: Inorganic Chemistrv
I 17060301 Advancql Inorgaiic Specroscopy

2 t?060301 Coordination Chemistry

3 17060303 Organometallic Chemistry

4 17060304 Irrorgarric Special Practical-l

5 17060305 Lrorganic Special Practical-ll

6 17060306 Lrorganic Special Practical-Ifl

y*-* u/w v

40{t

I

Discipline Specilic El€ctive Course(DSEC)

I

t

tu



Specialization: Physical Chemistry
7 t7060307 Chemical D'r,namics and Surface Chemistry

8 t7060108 Advance Quantum C'hemistry and Statistical Thcnnod),namics

9 t7060309 Solid State ard Biophysical Chcmistry

l0 t 70603 r 0 Physical Special Practicall

l1 t7060t I I Physical Spccial Practical-lI

l2 t 70603 t 2

Specialization : Organic Chemistry
l3 t 70603 t 3 Phoro Chemistry and Peric-yrllic Reactions

t4 170603 | 4 Het€fixyclic Chemistry arld Organic SFthcsis

l5 170603 t 5 ReagenLs and Rean'angements

t6 170603 r 6 Organic Special Practical-l

t7 t 70603 t7 Organic Spccial Praclical-ll

l8 170603 r 8 organic Special Practical-lll

\r
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Department of Chemistry
MSc (Chemistry)

Syllabus and curiculum (2020-21)
Program Structure under Choice Based Credit System (CBCS)

l. Name of the Department: Chemistry

2. Course Name Transition Metal Chemistrv L T P

3. Course Code 17060101 0

4. Type of Course
(use tick mark) Core (r{ DSE 0 SEC O

5.Pre.requisite
(if any)

B.Sc. (Hons)
Chemistry or
B.Sc. (Non
MedicaVMedic
al)

6.
Frequency

(use tick
marks)

Even 0 odd
(q

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practicals

Lectures : 40 Tutorials : Nil Practical : Nil
8. Course Description:

This course will enable the postgraduate students to understand and rationalize the concepts involved
in transition metal chemistry. It covers the inorganic reaction mechanisms with stepwise and overall
formation constants and their interactions as well as tactors affecting stability of metal complexes.
Students will also be made familiar with metal clusters.
9. Course Objectives:

The objectives of this course are:
l To provide a firm foundation in transition metal chemistry.
2. To introduce the concept of stepwise and overall formation constants and their uscs in the

formation of inorganic complexes.
3. To explain the concept of different mechanisms for the formation of inorganic complexes
4. To introduce importance ; applications of isopoly and heteropoly acids and metal clusters.
10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
l. Demonstrate the knowledge of transition metal chemistry.
2. Identi$ and solve the problems related to the formation of inorganic complexes.
3. Apply the analytical reasoning for explaining the mechanisms of ligand displacement reactions.
4. Explain the structures and properties of difl'erent metal clusters and transition metal-complexes
I1, Unit wise detailed content

Unit-l Number of lectures = l2 Title of the unit: Metal-Ligand Equilibria in
Solution

Bent rulc and determination of energetics of hybridization, Stepwise and ovcrall formation constants
and their interactions, Trends in stcpwisc constants, Factors affecting stability of metal complexes
with reference to the naturc of metal ion and ligand, Chelatc effect and its thermodynamic origin.

Unit - 2 Number of lectures = 8 Title of the unit: Reaction Mechanism of
Transition Metal Complexes-I

Inert and labile lexes, Mechanisms for I reactions, Formation of complexes

7
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of aquo ions, Ligand displacement reactions in octahedral complexes- acid hydrolysis, base
hydrolysis.

Unit - 3 Number of lectures = 12 Title of the unit: Reaction Mechanism of
Transition Metal Complexes-II

Mechanism of ligand displacement reactions in square planar complexes, Trans effect, Theories of
trans etTect, Mechanism of electron transfer reactions R?es; Outer sphere electron transfer
mechanism and inner sphere electron transfer mechanism, Electron exchange.
Unit - 4 Number of lectures = 8 Title of the unit: :Isopoly and heteropoly Acids

and metal clusters
Isopoly and Heteropoly acids and salts of Mo and W, Shuctures of isopoly and heteropoly anions.
Metal Clusters: Stnrcture and bonding in higher boranes, Wade's rules, Carboranes.
12. Brief Description of self learning / E-learning component

I
2
J

4
5

6

http://textofu ideo.nptel. ac. in/l 04 I 0503 3fl ec3 9.pdf.
http://nptel.ac.ir/courses/1 041 0 I 006/downloads/lecture-notes/modl Oflec3.pdf
https://ocw.mit.edu/courses/chemistry/5- I I I sc-principles-of-chemical-science-fall-2014/unirii-
chernical-bonding-structure,4ech:re- I 2/
https :i/www.youtube.com/watchh- ljRo5fTg0KY
http://web.mit.edu,/5.03/wwilreadings/polyhedral boranes/006_cluster bonding.pdf
h :/iwww.macoll broot/uploads/department materials/doc 560.doc.

13. Books Recommended

l Selected Topics in Inorganic Chemistry, Malik, Tuli and Madan, Neu' Delhi : S. Chand &
Company Ltd, ISBN-13: 97ti-8 I 2l 906005

2. Inorganic Chemistry, T. Moeller, Wiley; 2nd edition, ISBN-I3: 97lt-M7 I 612155
3. Modern Aspects of Inorganic Chemistry, H.J. Emeleus and A.G. Sharpe, Routledge & Kegan

Paul PLC; Rcviscd ed edirion, Routledge and kcgan paul PLC ISBN-|3: 978-07 10075215
4. Chemical Binding by O.P. Agarwal, Disha Publication; Sccond cdition ISBN: 9788188476039.

818847603X.
5. lnorganic Reaction Mechanism by Edberg, vol. 70 , lst edition, ISBN: 973()llNllti-i4-l
6. Mechanism of Inorganic reaction by F. Basolo R.G. Pearson, John Wiley & Sons tnc, ISBN-I3:

978-0471055457
7. Structural Principles in Inorganic Compound, W.E.A. Addison,Longmans, ISBN-13:97tt-

0582442016
8. Advanced Inorganic Chemistry by Cotton and Wilkinson, A Wiley-Irrterscience publication, 5th

Edition ISBN-I3 : 97 8-047 I 19957 I
9. Fundamental Concepts in Inorganic Chemistry, Vol. 2, Asim Das and Mahua Das, CBS

Publishers & Distributors Plt Ltd, India; I st editionlSBN-13; 978-li 121923512
10. Inorganic Chemistry- Principles of Structure and Reactiviry by James E. Huheey, Ellen A.

Keiter, Richard L. Keiter, Okhil K. Medhi, Prenticc Hall;4 edition" ISBN-13: 978-0060429959
I l. Inorganic Chemistry by Shriver and Atkins,Oxfbrdl 5 cdition ISBN-I3: 9'78-0199236116
12. Polyoxometalate Molecular Science by Juan J. Bomis-Almenar, Eugenio Coronado,

Achim Miiller and Michael Pope,NATO Science Series, (NAII, volumc 98), ISBN 978-
1402012426
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1. Name of the Department: Chemistry
Quantum Mechanics and Thermodynamics2. Course Name L T P

3. Course Code 170601 02 3 0 0

4. Type ofCourse (use tick mark) DSE O sEC 0
5. Pre-requisite

(if any)
B.Sc. (Hons)
Chemistry or
B.Sc. (ltron
Medical/Medic
al)

6. Frequency
(use tick marks)

Even

0
odd
(.t)

Either
Sem 0

Every
Sem 0

7, Total Number of Lectu res, Tutorials, Practicals

Lectures = 40 Tutorials = Nil Practical = Nil
8, Course Description:

This course will enable the post graduate students to understand and rationalize the basics and
advancement of quantum chemistry, includes the Schrodinger wave equation for l-D,2-D and 3-D
along with the operators and other important aspects ofquantum chemistry. Students will also focuses
on the interesting concepts of thermodynamics such as theirs laws, phase rule, fugacity.

l. To provide a firm foundation in the fundamentals and applications of quantum mechanics
2. To leam degeneracy in 3-D box , simple harmonic oscillator and rigid rotator
3. To introduce the importance & application offirst & second law of thermodynamics
4. To explain the importance & application ofPhase Rule, Phase diagram.

9, Course Ob ectives:
The objectives o this course are:

10. Course Outcomes (COs):

Upon successful completion of this course, the students will be able to:
1 . Understand the various concepts of quantum mechanics & wave mechanics
2. Explain the degeneracy in 3-D box, simple harmonic oscillator and rigid rotator
3. Solve the problems related to first & second law of thermodynamics
4. Desg{bg qyslqqls oJ lnejglqpglgq qs well as multi-component systems.
11. Unit wise detailed content

Number of
lecturcs = 12

Unit-l

Postulates ofQuantum Mechanics; Schrodinger wave equation; Max-Bom interpretation ofY and the
Heisenberg's uncertainty principle; Operators and their algebra ,Linear and Hermitian
Operators(linear momentum and angular momentum operators as Hermitian operators), commuting
operators .

Schrodinger wave equation for a particle in one, two and three dimensional box; evaluation ofaverage
position, average momentum and determination of uncertainty in position and momentum, pictorial
representation of the wave equation of a particle in one dimensional box and its influence on the
kinetic energy ofthe particle in each successive quantum level, concept ofzero point energy.
Unit - 2 Number of

lectures = 8
Title of the Unit: Quantum Mechanics-Il

The concept of degeneracy among energy levels for a particle in three dimensional box. Schrodinger
wave equation for a linear harmonic oscillator & its solution by polynomia[ method. Zero point energy
of a particle possessing harmonic motion and its consequence. Schrodinger wave equation for three
dimensional Rigid rotator, energy of rigid rotator, space quantizalion; Schrodinger wave equation for
hydrogen atom, separation of variables in spherical polar coordinates.
Unit - 3 Title of the Unit: Thermodynamics

$ry wy

Core (/)

Title of the unit: Quantum Mechanics-I

Number of
lectures = l2
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Brief resum6 of first and second Law of thermodynamics. Entropy changes in reversible and
irreversible processes; variation of entropy with temperature , pressure and volume, entropy concept
as a measure ofunavailable energy and criteria for the spontaneity ofreaction; free energy functions
and their significance, criteria for spontaneity of a process; partial molar quantities (fiee energy,
volume, heat concept), Gibbs-Duhem equation, variation of chemical potential with temperature and
pressure.

Unit - 4 Number of
lecfures : 8

Title of the Unit: Classical Thermodynamics

Thermodynamics II: Third law of thermodynamics (Nemst heat theorem, determination of absolute
entropy, unattainability ofabsolute zero) and its limitation.
Phase Rule, Fugacity & Activiry: Phase Rule, Phase diagram for fwo completely miscible
components systems. Concepts of fugacity, fugacity of gases and its determination. Activity and
activity coefficien! choice of standard states, determination of activity coefficient for solute and
solvent.
12, Brief Description of selfJearning / EJearning component
I
2
3

4
5

http://epgp.infl ibnet.ac.in.
hups :i/younr.be/lH9SNnQCs54
hups :/iyoutu.be/ 1 OFIW8OXN64
http://nptel.ac.irlcourses/l 03 I 0 | 004/5
https ://chemistry.mit.edu/classes/
https ://www.edx. org/course/quantum-world-harvardx-chem I 60x# !6.

13. Books Recommended
Glasstone, S. Theoretical Chemistry ISBN 97 8-0716715397
Glasstone, S. Thermodynamics for Chemists ISBN 1406773220, 97 81 40677 3224
A. Chandra - Introductory Quantum Chemistry Paperback 2017 ISBN 9780074620540
Donald A. McQuarrie - Quantum Chemistry Paperback - 2016 ISBN 9788130918945
Barrow, G.M. Physical Chemistry . ISBN 97ri0071140485

. Srivastava, R.C., S.K. Saha and A.K.Jain. Thermodynamics ISBN 8l-203-2498-6

. Pauling, L. lntroduction to Quantum Mechanics with Applications to Chemistry ISBN
9780486648'712

I
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l. Name of the Departmen t:Chemistrv
2. Course Name Stereo Chemistry and Organic Reaction

Mechanism
T P

3. Course Code 17060103 3 0 0

4. Tlpe of Course (use tick mark) Core (r{ DSE O

5. Pre-requisite
(if any)

B.Sc. (Hons)
Chemistry or B.Sc.
(Non Medical
,Medical)

6.Frequency
(use tick
marks)

Even

0
odd

(e1

Either
Sem 0

Every
Sem 0

7, Total Number of Lectures, Tutorials, Practicals
Lectures : 40 Tutorials = Nil Practical = Nil
8. Course Description:
Stereochemistry of molecules dictates isomerism, chemical and biochemical reactivity. These days,
chiral drugs have become an integral part of the pharmaceutical industry. This course also covers the
mechanisms of different chemical reactions and will lay the foundation on to which further
advanced topics can be built up.

9. Course Objectives:
The objectives of this course are to:
1 . Provide the students with knowledge and the basic understanding of stereochemistry
2. Understand different conformations and configurations oforganic molecules
3. Study different ty?es ofreactions, their mechanisms and their stability.
4. Srudy the asymmetric synthesis and its importance in organic sl.nthesis

10. Course Outcomes (COs):

Students will be able to:
L Identifo thc stereocenters in a molecule and assign the configuration as R or S

2. Know thc rclationship between enantiomers and their spccific rotations.
3. Develop capacity to solve the organic reaction mechanisms related problems.
4. Know about the regio and chemoselectivity, and different types of elimination reactions.
11. Unit wise delailed content

Number of lectures
= 1l

Title of the unit: Stereochemistry

Stereoisomerism:Classif,rcation, Optical isomerism due to asymmetric carbon atoms: molecules
with one, two or more chiral centers.
Conliguration nomenclature: D, L and R,S configurations. Optical isomerism in absence of chiral
carbon(biphenyls, allenes, spiranes), Optical isomerism of nitrogenous compounds, geometrical
isomerism and E, Z configurations, properties of geometrical isomers.Axial and planar chirality and
helicity.
Cyclostereoisomerism: Configurations, conformations and stability of cyclohexanes (mono & di),
cyclohexenes, cyclohexanones, halocyclohexanoncs, decalins, decalols and decalones.
Asymmetric Induction:Cram's, Prclog's and Felkin-Ahn model

Unit - 2 Title of the unit: Aliphatic and Aromatic
)Nucleophilic Substitution (Reaction Mechanisms

Aliphatic Nucleophilic Substitution: The SN2, Srql and Sri mcchanisms, mixed Srl & SN2
mechanism SET mechanism. The neighbouring group mechanism (anchimeric assistance).
Ncighbouring group participation by pi and sigma bonds, Classical non classical & phenonium
cations, Nucleophilic substitution at allylic, aliphatic trigonal and vinylic carbon. Effect on the
reactivity due to substrate structure, attacking nucleophile. leaving $oup and reaction medium.
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Unit - I

Number of lectures
:9
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Ambident nucleophiles and substrates regioselectivity.
Aromatic NucleophilicSubstitution:SNAr, Swl, benzyne and SnNl mechanisms. Reactivity effect
of substrate structure, leaving group and nucleophile. The von Richter, Sommelet-Hauser, and
Smiles rearrangements.

Unit - 3 Title of the unit: Aliphatic and Aromatic
hilic Substitution

Aliphatic Electrophilic Substitution: Bimolecular mechanisms
Electrophilic substitution accompanied by double bond shifu.
and the solvent polarity on the reactiviry.
Aromatic Electrophilic Substitution: The arenium ion, mechanism, orientation and reactivity,
energy profile diagrams. The ortho/para ratio, ipso attack, orientation in other ring systems.
Quantitative treatment of reactivity in substrates and electrophiles. Diazonium coupling, Vilsmeir
reaction, Gattermann-Koch reaction, Pechmann reaction, Houben - Hoesch ieaciion, Fries

- Ss2 and Sri.The SEI mechanism,
Eff'ect of substrates, leaving group

Unit - 4 Number of lectures
= ll

Title of the unit: Free Radical Substitution and
Elimination Reactions

ypes of free radical reactions, free radical substitution mechanisms.
Mechanisms at an aromatic substrate, neighbouring group assistance. Reactivity for aliphatic and
aromatic substrates at a bridgehead. Reactivity in the attacking radicals. Effect of solvents on
reactivity. Allylichalogenation (NBS), oxidation of aldehydes to acids, auto-oxidation, coupling of
alkynes and arylation of aromatic compounds by diazonium salts. Sandmeyer reaction, Free radical
rearrangement, Hunsdiecker reactiont Kolbe reaction, Hydroxylation of aromatics by Fenton,s
reagenl.
Elimination Reactions: The Ez, Er, Erce mechanisms. Orientation of the double bond. Effects of

Free Radical Reactions: T

medi
elimina tl

tesubstra S a dantructule, unl rcactronttacking base, vl Mgroucavlng p andechanismty
onentatlon tn c ons
12. Brief Description of self-learning / E-learning component

https://onlinecourses.nptel.ac.inlnoc 1 7_cy1 I /announcements
http://nptel.ac.inlcourses/ 1 04 I 05086/
http://ocw.uci.edu/courses/chem_201_organic_reactions_mechanisms i.html
https://swayam.gov.inlcourses/189-organic-chemistry-iii+eaction-mec-iranisms-2
https://faculty.chemistry.harvard.edu,/myers/pages/chem- I I 5-handouts
http://www.cure ffr.or gl tagl chem-2} I

I
2
)
4
5
6
'7

8

9
I

04.PdfH24lF /Chaotero/o2.edu/chemistrv/C.colbvhttD
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13. Books Recommended
Stereochemistry of carbon compounds, E.L.Eliel and S.H.
Stereochemistry of organic compounds- Principles and A
Third edition (201 8), ISBN-I3:. 978-8122430295
Advanced organic chemistry - Jerry March, John wiley & Sons Inc; 3rd edition, ISBN:97g-
0471854722.
Advanced organic chemistry, Part A: Structurc and Mechanisms, F.A. carey, R.J. Sunbcrg,
Publisher: Springer; 5th edition (2008), ISBN-13: 978-0387683461
Highlights of organic chemistry, w.J. L. Nobel; An Advanced rext Book, cRC prcss; I edition
( I 974), ISBN-I3 : 97 8-08247 62 to}
stereochemistry conformation and Mechanism - p. S. Kalsi, New Age publishers; Tenth edition
(l January 2019), ISBN-r3: 978-938778s329

1

2

3

4

5

6

7

Wilcn, Wiley, ISBN: 9788126515707
pplications, D. Nasipuri, NEW AGE:

, P.S BH Kishan. earson Education: IA Guide Book to Mechanism in c
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edition (2013), ISBN-l3: 978-8131793558
8. Structure and Mechanism in Organic Chemistry, C. K. Ingold, CBS; 2 edition (2000),ISBN-

l3z 97tl-8t239D9752
9. Organic Chemistry, R. T. Morrison and R. N. Boyd, Prentice Hall; 6th edition (January 27,

1992), ISBN-13: 978-01 36436690
10. Reaction Mechanism in organic chemistry, S. M. Mukher'i and s. P. Singh, Trinity, Macmillan

Publishers India (1984), ISBN-I3: 978-0333904619
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l. Name of the Department: Chemistry

2. Course Name ChemistrvInorganic
Practical I

L T P

3. Course Code I 7060104 0 0 4
4. Type of Course (use tick

mark) Core ({ DSE O sEC 0
5. Pre-

requisite
(if any)

B.Sc. (Hons)
Chemistry or
B.Sc. (Non
MedicalMedical)

6.
Frequency

(use tick
marks)

Even 0 odd
(q

Either Sem

0

7. Total Number of Lectures, Tutorials, Practicals

Lectures = Nil Tutorials = Nil Practical = 52

The lab work for this semester focuses on Quantitative Inorganic Analysis by gravimetric,
volumetric method and Cerimetry. In the former analyses, binary mixnres of metal complexes will
be taken and strengths of individual metal ions in these mixrures will be determined by gravimetric
and volumetric analyses.

9. Course Objectives:
Upon successful completion of this course, the student will be able to:
I . To separate and determine the selected binary mixnres of metal ions employing volumetric

methods
2. To separate and determine the selected binary mixhres of metal ions employing gravimetric

methods
To do determination of strengths of Ferrous, Oxalate zrrd Nitrite ions using cedmetry.3

4 To lcam qualitative analysis of inorganic compounds.
10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
1. Demonstrate the knowledge of separation and determination of the ions in binary mixtures of

metal ions using various methods.
2. Identify and solve the problems related to the binary mixnres of metal ions.
3. Apply the analyical reasoning for determination strengths of anions of inorganic compounds
4. Perform the qualitative analysis of inorganic compounds which leads to a safe laboratory

environment.

11. List of Experiments(At least seven experiments to be performed by the student)

I. Estimate the following metal ions gravimetrically.
I. Copper as copper thiocyanatc
2. Nickel as nickel-dmg complex

II' Separation and determination of the following two metal ions involving volumetric and
gravimetric methods
a. Silver-Copper
b. Copper-Nickel
c. Copper-Zinc
d. Copper-Magnesium
e. Copper-Barium
f. Copper-Nickel-Zinc
g. Copper-Nickel-Magnesium

s,f

Every Sem

0

8, Course Description:
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IllDetermination by Cerimetry
a. Ferrous
b. Oxalate
c. Nitrite
12. Brief Description of self Iearning / E-learning component

. https://www.youtube.com/watch? v-tGHJ6LI-,TIJBry
https : //www. youtube. com/watch?rr-0H27_muDE_8
https://www.youtube.com/watch?v:GI o 34dVcM
hth:s://www voufube.com/watchh-cotnSHCEK54

1

2
J

4

13. Books Recommended

1. Basic Principles of Practical Chemistry",Venkatesan, V, Veeraswamy, R and Kulandaivelu,
A.R, 2nd edition, Sultan Chand and Sons Publication, New Delhi. ISBN: 9788180547768

2. Advanced Experimental Chemistry",Gurnr, J. N. and Kapoor, R ., Vol. I, S. Chand & Co., Ltd,
New Delhi ISBN: 9788192959887.

3. Advanced Practical Chemistry, 8t Edition, Pragati Prakashan, Siddiqui, I.R., Singh, J.,
Shrivastava, J., Yadav,L.D.S., Singh, R.K.P., Singh, J., ISBN:: 97tt-93-86633-50-7

4. Advanced Inorganic Analysis, Agarwal, S.K., Lal, K. Pragati Prakashan ISBN:978-93-87151-
38-3

5. Vogel's Textbook of Quantitative Inorganic Analysis, Pearson Education,Mendham, J., ISBN-
13:978-8131723258

6. Vogel's Qualitative Inorganic Analysis, Pearson Education, Svehla, G., Sivasankar, B.,
ISBN:9788131773710;
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l. Name of the Department: Chemistry
2. Course Name Physical Chemistry Practical -l L T P

3, Course Code 17060105 0 0 4

4. Type of Course (use tick mark) Core (<+) DSE 0 SEC O
5. Pre-requisite

(if any)
B.Sc. (Hons)
Chemistry or B.Sc.
(Non
MedicalMedical)

6. Frequency
(use tick
marks)

0
Even odd

(e)
Either
Sem 0

Every
Sem 0

7. Total Number of Lecfures, Tutorials, Practical
Lectures = Nil Tutorials = Nil Practical : 52
8. Course Dercription:
This Course will enable the master students to learn various conductometric titration techniques and
the concept of heat of neutralization. It also helps the students to learn the various properties of
liquids such as refractive index, surface tension and adsorption. This course will also give a platform
to develop methods ofanalysis ofvarious properties of Iiquids.
9. Course Objectives:
The objectives ofthis course are:
1 . To impart knowledge of concept of various conductometric titrations of Strong acid./Strong base,

Weak acid AVeak base , Strong acidAVeak base and Weak acid/Strong base
2. To introduce the concepts of partition coefficient and equilibrium constant
3. To understand the surface tension and adsorption of different systems
4. To explain knowledge of concept of pH meter

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
I . Describe various conductometric titrations of Strong acid./Strong base, Weak acid AVeak basc

Strong acidAVeak basc and Weak acid,/Strong base.
2. Describe the concept of pH through working of instruments like pH meter.
3. Determine partition coefficient and equilibrium constant of various systems
4. Predict surface tension of liquids and adsorption ofsolids
ll. List of Experiments(At least seven experiments to be performed by the student)

1. Conductometry
i.HCl vsNaOH titration.

ii.Oxalic acid vs NaOH titration.
iii.CH3COOH vs NaOH titation.
iv.Mixture of CHsCOOH+HCI vs NaOH
2. Surface tension

Itermine inlerfacial tension of two immiscible liquids.
3, Adsorption
To study the adsorption of Oxalic acid and Acetic acid on charcoal.
4. pH metric

l. HCI vs NaOH titration.
2. Oxalic acid vs NaOH titration.
3. CH:COOH vs NaOH titration.

5. Distribution Law
l. To determine partition coefficient of benzoic acid between benzene and water.
2. To determine the partition coefficient of Iodine between Carbon tetrachloride and water.
3. Determination of Equilibrium constant for 12 * l- : 13-

RP VKV
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I2. Brief Description of selfJearning / EJearning component

1. https://youtu.be/E0oYzyJrKGg
2. https://www.britannica.com/science/surface-tension
3. https://youtu.be/vMOa7wrP3w0
4. https://nptel.ac.inlcourses/108105063/pdf/L-08(SSXIA&C)%20((EE)NPTEL).pdf
5. htttrs://www.thefreedictionary.comidistribution+law

13. Books Recommended

Khosla,B.D., V.C. Garg and A. Gulati.Senior Practical Physical Chemistry.
Thawale,A. and P. Mathur. Experimental Physical Chemistry.
Vishwanatha,B. and P. S Raghav. Practical Physical Chemistry.
Sindhu, P.S. Practical in Physical Chemistry.
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l. Name of the Department: Chemistry
2. Course Name Organic Chemistry Practical-I L T P
3. Course Code I 7060I 06 0 0 6
4. Type of Course (use tick mark) Core (il DSE 0 sEC 0
5. Pre-requisite

(if any)
B.Sc. (Hons)
Chemistry or B.Sc.
(Non
Medical.iMedical)

6. Frequency
(use tick
marks)

Even

0
odd

o
Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practicals.
Lectures = Nil Tutorials = Nil Practical = 78
8. Course Description:
This Course will introduce the students to synthesize the organic compounds and enable them to
develop and practice independent experimental skills. Students will leam stereochemical aspects
(geometrical isomers and stereoisomers) and different reactive intermediates formation during the
synthesis.This course will also give a platform to develop different methods to synthesize organic
compounds.

9. Course Ob ectives:
The objectives of this course are:
l To introduce the standard techniques used for organic synthesis
2. To leam Condensation reaction and carbene addition
3. To explain Nucleophilic aromatic/aliphatic substitution reaction
4. To understand Rearrangement reactions involving carbocations and carbanions
5 . To learn the handl ing of organic chemicals saf-ely and describe their potential dangers

10. Course Outcomes (COs):

Upon successful completion of this course, the studcnts will be able to:
l. Perform various organic sy.nthesis by utilizing various synthetic techniques
2. Design organic synthetic methods
3. Describe disposal techniques and laboratory emergency procedures
4. Know the handling of instruments used for organic synthesis
5. Apply purification techniques for the purification of organic compounds

ll. List of Experiments (At least seven experiments to be performed by the student)

Preparations invo lving stereochemical aspects (geometrical isomers and stereoisomers) and different
reactive intermediates:

(a) Condensation reaction,
(b) Carbene addition,
(c) Nucleophilic aromatic/aliphatic substihrtion rcaction
(d) Rearrangement reactions involving carbocations and carbanions

Note: overall at least l0 experiments should be performed including one from each category,

12. Brief Description of selfJearnin g / E-learninq component
hups://www1.

2.
3.

.voutube.com/watch ?v-tbNf zuvK 0
https ://www.youtube.com/watch?v:6MDPAim sHF4
httns://www voutubc.com/watchh-W ucp2ra'iu3-U
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13. Books Recommended

1. Chapman and Hall, 5th edirion, Textbook
2. Nicolas Bogliotti, RobaMoumn6,Multi

experiments,Dec 2017.

of Practical Organic Chemistry, 1996.
step organic s)mthesis, A guide

3. Brian S,Fumiss ,Vogels text book of practical organic chemistry,5rh addition,.
4. Tatchell, A. R. Vogel's Textbook of practical Organic Chemistry. John Wiley.
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l. Name of the Department: Chemistry

2, Course Name Professional Ethics and
Human Values

L T P

3, Course Code t7060101 z 0 0

4. Type of Course (use tick mark) Core Q DSE 0 AEC
(o

SEC O oE0

5. Pre-requisite

(if any)

NA 6. Frequency

(use tick
marks)

Even 0 Eithcr
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practical

Lectures = 26 Tutorials = 0 Practical = 0
8. Course Description:

This course provides students with the knowledge of ethics in professional and social life. Some of the
examples from history and day to day life will make the students more responsible towards their profession,
society and family.

9. Course Objectives:

The objectives of this course are:
l. To understand Ethics and Universal Declaration on Bioethics and its need.
2. To give due regard to nature and other forms of life by protecting the environment and

become socially responsible citizens
3. To inculcate moral and human values for the sustainable growth of the society.
4. To become professionally strong by taking responsibility for what they do in there

professional and social life.

10. Course Outcomes (COs):

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

I . Understand the values of ethics and moral values deeply.

2, Understand the value of environment and respect for nature.

3. Realize the values ofresponsible citizens to work for the society.

4. Take strong decisions and perform their duties responsibly as a professional.

11. Unit wise detailed content

Unit-l Number of lectures : 6 Title of ahe unit: Introduction to Ethics and Bioethics
htroduction, Definition, Understanding Ethics, Medical Ethics and Bioethics, History and Development of
Ethics, Universal declaration on Bioethics, Need and Importance ofprofessional ethics,

Unit -2 Number of lectures = 6 Title of the unit: Different t)?es of Ethics
Environmental Ethics, Respect for nature, Respect for cultural diversity and pluralism. Bio-Saf'ery and
Ethical use of animals in the laboratory, Disaster Bioethics. Ethics in Media and Technology, Research
Ethics, Ethical Issues in Cyber space.

Unit -3 Number of lectures = 7 Title of the unit: Value of Human Life
Human Rights and Values: Autonomy, Consent, Equality, Confidentiality, Vulnerability and Personal
Integrity, Religious and Cultual Values, Importance ofa Family, Guidance to youngsters, Gender Equality
sharing of benefits,
Unit - 4 Number of lectures = 7 Title of the unit: Professional Ethics

vS*r M.* V
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Professional Ethics and Public Policy, Goals, Dignity of Labour, Responsibilities towards Safety and fusk,
Votuntary vs involuntary Risk, Designing and Research ethics, Privacy, Authorship, lntellectuat Property
Riglrts.

12. Brief Description of self learning / E-learning component

I
2
J
4

https ://wuryy.youtube.con/watch'?v=FOZp-lkRqsk
https://www,youtubc.com'watch h -Fql 7m8LH5CY
httns://www youtubc.conr/watchh-2VYF t5lFvE
httos://www.youtube.com/watchh-9JJvkvE2MHw

13. Books Recommended

I Prolcssional Eth ics and Morals by Prof.A.R.Aryasri, DharanikotaSuyodhtura - Maruthi Publications.

2. Professional Ethics and Human values by A. Alawdeen, R.KalilRahman and M. Jayakumaran -
University Science Press.

J Professional Ethics and Hunran Values ProflD.R.Kiran-Tata McGraw-Hill 2013

M
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l. Name of the Department: Chemistry
2. Course Name Analytical

Chemistry
L T P

3.Course Code r 7060108 26 0 0
4. Type of Course (use tick mark) C E
5. Pre-requisite

(if any)
NA ven 0

marks
6. Frequency use vervodd (,

7. Total Number of Lectures, Tutorials, Practicals,
Lectures = 26 Tutorials = 0 Practical = 0
8. Course Description;
'l'his paper will help the students ttr understand basic knowledge of various analytical tecl.uriques
involved in research. The course highlights the application ol'diflerent polarography (DC. AC and
pulse), electro-aualyical and chromatographic techniques. Instrumentation methods oi Infrared.
Raman and other optical spectroscopy techniques. Students w'il[ also be nrade familiar with
analytical instrurnents.
9. Course ()bjectives:

The objectives of this course are :

l. To introduce students to instruments used in chen stry.

2. To explain all the polarographic and chromato$aphic techniques used and their working.

3. To introduce instumentation and working of IR and Raman techniques

4. To provide the knowledge for quantitative and qualitative estimation of inorganic and organic
compounds

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:

l. Illustrate the knowledge of various analytical techniques
2. Identify and solve the problems related to the structural elucidation ofvarious compounds
3. Apply the analytical reasoning for explaining the structure of cornpounds using their analltical

data.
4. Explain the principle and applications ofditTerent analytical instruments.

1 I . Unit u,ise detailed content
ltnit-1 Number of

lectures = 6
Title of the unit: Polarography and Electroanalytical
methods

Polarogtaphy (DC, AC and pulse), cyclic voltammetry. coulometry and anode stripping
voltammetry.
l.lnit - 2 Number of

lectures = 7
Titlc of the unit: Optical Spcctroscopic Techniques

Atornic absorption and emission spectroscopy. X-ray photoelectron spectroscopy (XPS), Auger
Electron Spectroscopy (AES)
linit - 3 Number of

lectures = 6
Title of the unit: Infrared and Raman Spectroscopy

Dispersive and Fourier Translbrm Infrared Spectroscopy" Resonance Raman and Surlace Enhanced
Raman Spectroscopy,
tlnit - 4 Number of

lectures = 7
Title of the unit: Chromatographic Techniques
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'l'hin l.ayer Chromatography. Gas Chromatography. Size exclusion Chromatography. Ion-lixchange
Chrornatography, HPI-C (High Performance Liquid Chromatography). Chiral Chromatography,'.
1 2. Brief Description of self-lcarning/ E - learning component
I

2

https://www.youtube.com/watch?v=Av Mrlz wRl
https://nptc[.ac.in/courscs/ 1 l3/l 06/ I I 3 I 06069,'

I .1. Ilooks Recommcnded
1. Cheetham, A. K. & Day. P.. Eds. Solid State Chemistry Techniques Clarendon Press. Oxford
( r 987)
2. Christian, G. D." Analytical Chemistry,6th Ed.. John Wiley & Sons, Inc. (2004).
3. Skoog. D. A.. West. D. M." Iloller, R. J & Nieman" T. A. Principles of Instrumental Analysis
Saunders Golden Sunburst Series (1997).
4. Wiltard. [I. II.. Merritt, L. L., Dean, J. A. & Setlle, F'. A. (Eds.) lnsrrumental Methods of Analysis
- 7th Ed., Wadsworth Publishing (1988) ISBN 0534081428
5. Khopkar. S. M. Concepts in Analytical Chemistry Halsted (1984).
6. Cullity. B.D. & Stock. S.R. Powder X-Ray Diffraction, 3rd edition. Kindle Publisher 2001 .

7. Stout, G.H. &.lensen, I-. H. X- Ray structure Delermination A Practical Guide lled (John Wiley
& Sons), 1989.
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l. Name of the C
2. Course Name Bioinorganic Chemistry and

Metal Clusters
L T P

3, Course Code 1706020 r 3 0 0
4. Tlpe of Course (use tick
mark) Core (tl DSE O SEC O

5. Pre.
requisite
(if any)

B.Sc. (Hons)
Chemistry or B.Sc.
(Non
MedicalrMedical

6. Frequency
(use tick
marks)

Even

g
odd
0

Either
Sem 0

Every
Sem 0

7. Total Number of PracticalTu
Lectures = 40 Tutorials = Nil Practical : Nil
8. Course Desc n
This special paper in lnorganic chemistry will
essential and trace elements found in nature.

demonstrate the comprehensive knowledge of vital,
Students will become familiar with the various

functions of these elements. The role of metal ions in various biological systems, nucleotides,
proteins and enzyrnes will be described.
General introduction of Chemistry of Inorganic Rings, Cages and Metal Cluster Compounds will be
discussed.
9. Course Ob ectives:

To introduce students to essential and trace elements
To explain role of metal ions in biological systems and nucleotides
To explain role of metals in proteins (struchre and function)
To explain role of metal ions in enzymes (structure and function)

1.

2.
3.

4.
5. and Metal Clusterlain the of lcTo

The objectives of this course are:

10. Course Outcomes (COs):

successful completion of this course, the student will be able to:
' Demonstrate the knowledge of the role of inorganic metals and compounds in nature.. Identify essential and trace elements found in nature and describe their function

I
2
3

4
5

Upon

vti biexplaining functioning
lain ial

analthe cal fbrv the of vlAppl tal o o calreasonlng gl svstems
structure functiand foon metalExp lns andloprote metalloenzymes

the Mand CIetal Comuster oun ds
I I. Unit wise detailed content
Unit-l Number of lectures : 10 Title of the unit: Metal lons in I

Interaction of metal ions with Nucleotides: Metal ions in nucleotidc systems, effect of metal ions
on nucleic acids.

sential Di
metaboli di differen

activ
sodi potassi pump

tfacti

IMetal lnons I sGeneral urv esof and tracaBiologica ey factorsmetals, shlbing
ln c s and ocauses f sease tproces ofclassess! drugs.

anAIkali alkalind earthe metals ln I of trbiological systems onsonophores, transport
macross cmbran um um€S' Cat lulllc Calc ullt amc ro ole cf ampump ers ners,

lcmusc con b ood c 1-lotti an hormondon,

Unit - 2 Number of lectures = 10 Title of the unit: M roteins

Nitrogen fixation: Biological nitrogen fixation, Nitrogenase, model for nitrogenase, mctal-Nz
complexcs, photosynthesis and chlorophyll.
Metal tran and Si S:T Ferri

functiemoproteinrscarrre HOxygen ynnsPorph tructureS and ons ofs,
hcmo ob n mand bo ln thclic calTrgl cr Snrodelglyo syn System
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Unit - 3 Number of lectures = 10 Title of the unit: Metalloenzvmes
Zinc Enzymes - Carboxypeptidase & Carbonic anhydrase
Iron Enzymes - Catalase, peroxida"se & cyochrome P- 450
Copper Enzymes Superoxide dismutase, blue copper- proteins
Coenz),rnes - Vitamins Brz
Unit- 4 Number of lectures = l0 Title of the unit: Chemistry of Inorganic Rings,

C and Metal Cluster Co ounds
Chemistry of inorganic rings, cages and metal cluster compounds, borazines, phosphazenes,
polyhedral boranes, carboranes, metalloboranes and metallocarboranes.

!2. Brief Description of self -learning / E-learning component
I
2
3
4
5

. https://www. youtube.com/watch?v:C Kg0EMPEJ8
https ://www.youtube.com/watch?v:n8IU5 3 mS7M0
https ://www.youtube.com,/watchh,-dzE0TUTZIpQ
https : //wwv.youtube.com/watch?v:s8j O6_8arCE
https: //www.youtube.com/watchh-7726rvJ6mNY.

13. Books Recommended
1. lnorganic Chemistry: Principles of Structure and Reactivity by J.E. Huheey, pearson ISBN-

l3: 97ti-0063503526
2. Metal Ions in Biochemistry by P.K. Bhattacharya, Alpha Science lntemational Ltd; I

editionlSBN-l 3 z 97 1l- I 842652404
3. Bioorganic, Bioinorganic and Supramolecular Chemistry by P.S. Kalsi and J.p.Kalsi, Nerv

Academic Science; 2nd Revised editionISBN-13: 978-S-38628662ti

W
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2. Course Name Chemical Kinetics
EI

L T P

3, Course Code 17060202 1 0 0

4. Type of Course (use tick mark) Core (fl DSE 0 sEC 0
5. Pre-requisite

(if any)
B.Sc. (Hons)
Chemistry or
B.Sc. (lllon
Medical/Medical

6. Frequency
(use tick
marks)

Even

g
odd
0

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practicals

Lectures = 40 Tutorials = Nil Practical = Nil
8. Course I)escri
This course will enable the post graduatc students to understand and
in chemical kinetics. It focuses the basics of chemical kinetics such

rationalize the concept involved
as rate of reaction, rate law and

form kinetic
uil ibriumteresting

that alsot covers ilithe co onSI actlapart vated and ofsthetheory omplex theory
on.tr Studen ts ltlonfocusesSOal the fpo ymensa o nonconcepts -eq

s eland
9. Course Ob ectives:

l. To provide a firm foundation in chemical kinetics & electrochemistry and thermodynamics.
2. To introduce order ofreaction along with collision theory and activated complex theory.
3. To provide the knowledge of kinetics of polymers

Non- librium cs and el

The objectives of this course are:

10. Course Outcomes (COs):

Upon successful completion of this coursc the students will be able to:
1. Demonstrate thc knowledge of chemical kinetics & electrochemistry and thermodl,namics
2. Identifi, and solve the problems related to order of reaction
3. Explain the mechanism and further studies in chain reactions

the thcrmod librium statescriteriU fbra non4.

ll. Unit wise detailed content
Unihl Number of lectures = l0 Title of the Unit: Chemical Kinetics-I

reactions, Collision theory of reaction rates and its limitations, steric factor, Activated complex
theory, Ionic reactions: single and double sphere models, the comparison of collision and activated

Rate of reaction , rate law and rate constanl
First and Second order reaction , effect of
reactions of Ist order and II"d order, Rate

, units of rate constant , integrated rate laws for Zero,
temperature on reaction rates, Rate law fbr opposing
law for consecutive & parallel reactions of I't order

lcx
Unit - 2 Number of lectures = l0 Title of the Unit: Chemical Kinetics :

Kinetics of Pol merization
Kinetics of Polyrnerizati
of reversible reactions,

on Reactions of functional groups, kinetics of step poll,rnerization, kinctics
open and closed systems, molecular wcight control, stoichiometric and

t distribution in linear and non-linearmolecular weitrtatlve on
Unit - 3 Number of lectures = l0 Title of the Unit: Non

uilibrium Thermod amtcsE
tcri lbr ibri producti

di chemicalequati reaction,,
bri

Th c cn a non utTl tatesSermodynam on cnand flow en-equl ntropy tropy tropy
balance Son lor tfferen blffeversl le flheat ow etcproces ( )

tltransforma ons of the uxesil danized fbrces non ull.l taS states

N-, V

l. Name of the Department : Chemistrv

4. To introduce various conceDts

fi.



electrokinetic diffusion.
Unit - 4 Number of lectures : l0 Title of the Unit:

Systems: Excess functions for nonideal solutions. Activity, activity coefficient, Debye-
Huckel Theory for activity coefficient of electrolye solutions, Determination of activity and activity
Nonideal

Bj erpotential, density
derivation

clcoeffi Ients strcnontc uckel erntmH model Ov ex currentDebye-gth. change
of tler lmeroBu Tafbl ot.

I
2
3

4
5

http:/iwww.engr.uconn.edu,/-jmfent/CHEG320 electrochemisfif/o20lectures.pdf
https://youru.be/uTFtaslJ0LM
http://staft'.uny.ac.id,/sites/default/files/jalion_transport_in_solution.pdf

://chemi .mit.cdu/classes/

http://epgp.infl ibnet.ac.in.

13. Books Recommended
I
2

-)

4
5

A.K.N. Reddy. Modem Electrochemistry Vol.l ISBN: 978-0-306-46909- l
Laidler, K.J. Chemical Kinetics ISBN: 9780060438623
Frost, A. & G.Pearson. Kinetics & Mechanism of Reaction Rates ISBN: 978-0471035589
Eyring, H. Modem Chemical Kinetics ISBN: 978-0442173968
Laidler, K.J., H.Eyring & S. Glasstone Theories of Reaction Rates ISBN: 9'78-3-540-63975-6

Bockris, J.O.M. and

Ns {S*.* U-

phenomenological equations, Onsager's reciprocity

12. Brief Description of selfJearning / EJearning component

t
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l. Name of the t: Che
2, Course Name Organic

Spectro
L T P

3. Course Code 17060203 3 0 0

4. Type of Course (use tick mark) Core(l DSE O SEC O

5. Pre-
requisite
(if any)

B.Sc. (Hons)
Chemistry or B.Sc.
(Non
Medical,Medical

6. Frequency
(use tick
marks)

odd
0

Either
Sem 0

Every
Sem 0

7. Total Number of Lectu Tutorials, Practicals
Lectures = 40 Tutorials = Nil Practical = Nil
8. Course tion;
The structures in chemistry are symbols representing real existence of the compounds that form the
substance of study in organic chemistry. The course introduces the key spectroscopic methods used
by chemists and biochemists to analyze the molecular structure of organic compounds and provides
oppomrnity to leam and appraise the use of spectroscopic instruments in the determination of the
structures of organic

9 Course Ob ectives:
The objectives of this course are:
I . To understand similarities and differences between spectroscopy and spectrometry
2. To identiff the basic components of spectroscopic instrumentation
3. To introduce the theory of the various instruments and the signals produced when analyzing

compounds
4. To demonstrate a working knowledge of ultraviolet-visible (UV-Vis) spectroscopy, infrared (lR)

spectroscopy, nuclear magnetic resonance (NMR) spectroscopy! mass spectrometry (MS), and
OR-D & CD

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
1. Determine the functional groups in organic compounds
2. Explain the instrumentation and application of IR, NMR, UV Visible spectroscopy
3. Elucidate the structures of different organic compounds by using IR, NMR and Mass Data.
4. Predict the stereochemistrv ofchiral molecules

Number of lectures : l0

Introduction - Electronic energy levels, electronic transitions and selection rules. The origin, general
appearance and designation of fIV bands, absorption laws and measuremcnt ofabsorption intensity,
Absorption and Intensity shifts, The ultraviolct spectrometer,Woodward and Fieser's rules for

for diting onJ

aromati cati
acalcul ul vttra () et maxlma c u tcd unsaturated cabsorption dsenes, arbony compoun

cand carbon on of W to b Sem nv compounds. rcAppl spectroscopy pro organ
chem

Unit - 2 Number of lectures : 10 Title of the unit: Infrared S

Introduction - Basic theory and instrumentation including FT IR infrared spcctrum. Units of
ibra Functional fingerprint

vibrati tomic int'l
brati characteristic

uenc ave waand umn ber Mo cular onstlfreq v andlenglh $oupfo BIR Fands fo ofons da ta omgrons Tlpes ecule factors lnucncrequency
vl onal CSuencl techn tie ucnc es of mo ecul andorganlc

\&, M--," v

Even

g

I l. Unit wise detailed content
Unit-1 Title of the unit: Ultraviolet and Visible

Spectroscopy

t,
\.i \
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interpretation of spectra.

Unit - 3 Number of lectures : l0 Title of the unit: Nuclear Magnetic Resonance
(rH and r3C NMR)S

lntroduction, Principles of NMR, lnstnrmentation techniques (cw & FT NMR), equivalent and
non-equivalent protons, Chemical shift and its measurements. Factors affecting the chemical shift,
spin - spin coupling, multiplicity of splitting, Short range and long-range couplings, coupling
constants, Techniques for simplification of complex spectra: solvent effects, Lanthanide shift
reagents, spin decoupling (doub_le resonance), NoE^ Effect of sensitivity of l3c NMR compared torH NMR, Chemical shifts of r3C NMR. Resolution and multiplicity- of '3C NMR, Decoupling
Techniques. Applications of I3C NMR and rH NMR in structural elucidation of simple and complei
com

Unit - 4 Number of lectures = 15 Title of the unit: Mass Spectrometry& (ORD and
CD)

Mass Spectrometry: Introduction - Elementary theory, instrumentation, Measurement techniques
(EI, CI, FD, FAB, ESI, APCI and MALDD, Mass spectrum, base peak, molecular ions, isotope ions,
rearrangement ions, fragment ions, even electron rule, nitrogen rule, metastable ions. Salient
features of fragmentation pattem of organic compounds including compounds containing oxygen,
sulphur, nitrogen and halogens; o-, p-, allylic and benzylic cleavage, Mclafferty rearrangement,
retro Diels - Alder fragmentation and ortho effect.
Opfical Rotatory Dispersion (ORD) and Circular Dichroism (CD):
Linear and circularly polarised lights, circular birefringence and circular dichroism, ORD and CD
curves, cotton effect. The axial haloketone rule,octant diagrams, Application of oRD and CD to
structural and stereochemical problems.Structue elucidation of organic compounds using IR, NMR
and Mass S

12. Brief Description of self-Iearning / E-lea rning component

13. Books Recommended

l. spectrometric Identification of organic compounds,R.M. Silverstein & G.C. Bassler, John
Wiley & Sons Ltd., 0471 63404 2

2. W. Kanp. Organic Spectroscopy, Palgrave USA, ISBN: 9781403906847
3. Spectroscopic Methods in organic chemistry,D.H. williams and I. Fleming. McGraw-Hill,

ISBN: 97t100771 I 8l 29
4. Organic Spectroscopy, Jag Mohan. Narosa Publishing House, ISBN: 9788173195662
5. Application of Spectroscopy of Organic Compounds,Dyer, J.R. phi Leaming, ISBN:

9788120302525
6. Organic Spectroscopy, Pavia. Red Globe Press; second edition (1 May 2019), ISBN-l3:978-

1403906847

Chemistry,Williams, D.H. and I. Flcming McGraw-Hill
2007), ISBN- I 3 : 9'1 8-007 7 I I 8 129

7 Spectroscopic Methods in Organic
Education; 6th edition (Deccmber l,

N,q

l https:i/swayam. gov.inlcourses/252-organic-spectroscopy.
2. http:/ lnplel.ac.in/courses/l 02 10304414
3. htto://ocw.uci.edr.r/courses/chem 203 orsanic_spectroscopv.html
a, hrtps:iiepep.inf'lib

w- vw,* v
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l. Name of the Department: Chemistry

2. Course Name Inorganic Chemisfy Practical II L T P

3. Course Code t'7060204 0 0 4

DSE 0 sEC 0
5. Pre-

requisite
(if any)

B.Sc. (Hons) Chemistry or
B.Sc. (Non
Medical/Medical)

6. Frequency
(use tick
marks)

Even

(q
odd
0

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practicals
Lectures = Nil Practical = 78
8. Course Description:
This course provides practical training in qualitative analysis of the inorganic salt mixtures using
different methods which also includes green approaches. Students will made familiar with different
microanalysis techniques for the identification ofvarious heavy metals in the water and soil.
9. Course Objectives:
The objectives oft.his course are:
l. To understand the procedures for the identification of different cations and anions in an

inorganic mixtures.
2. To explain specific properties of cations and anions.
3. To explain the microanalysis techniques for the identification of various heary metals.
4. To leam the determination of inorganic salts in water, soil.
10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
I . Demonstrate the knowledge of separation and determination of the components in an inorganic

mixnrre
2. Predict the qualiry of any inorganic mixture
3. Identifu various heavy mctals as well as inorganic salts in watcr and soil
4. Perform the qualitative analysis of inorganic compounds which leads to a safe laboratory

environment.
I l. List of Experiments

Semi-micro qualitative analysis (using H:S or other methods) of mixhrres - nor more than eight ionic
species (four anions and four cations, excluding insoluble salts) out of the following:
Cations : NHI*, pb2*, Bi3*, Cu2+, Cd2*, Fe3*, Al3t, Co2+, Ni2*, Mr?*, zn2*, Ba2*, Sl+, Ca2*, K*
Anions : cor2-, S2-, Soz-, Szo:? , Not, cH3coo, cl , Ba, I-, No:-, so42-, po43-, Bo3i-, czo+2-,
F-

(Spot tests and flame tests should be carried out wherever feasible)
12. Brief Description of self- learning / EJearning component

l. h@s://www.academia.cdr-r,/10186454/SEMI_MICRO_QUALITATTVE ANALYSIS OF SIMP
LF_INORCANIC_SALT

2. https:/iwww.google.co.inlurl?sa=t&rct--j&q:&csrc=s&source=web&cd=4&cad:rja&uacF8&v
ed=2ahUKEwiGz-
nxrKziAhWhheYKI{VkEC_4QFjADegQIAxAC&urt=http%3A%2F%2Fwww.kchn.pg.gda.pl%
2Fdidactics%2Fskrypt_lab%2Flab_gtm salts.pdf&us5AOvVaw2tJQZFzj2vPtk2kgTohzgkh

Fit 17486%2FSub ve analo

ed:2ahUKEwiGz-

.kau.edu.saVo2FIBBAC &url=htt oso/o3 A%o2F Yo2F wwwnxrKziAhWhheYKHVkEC 4OFiAFesO

ad:ria&uact=8&v&csrc-s&source=web&cd=6&csle. co.in/ur[?sa:t&rcFi &o:

s acidi

3. httos://www

7 and 8 ino

WDr w,tu v

U

4. Type of Course (use tick mark) Core (tl

Tutorials = Nil
t
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13. Books Recommended

l. Vogel's Qualitative Inorganic Analysis, Svehla, G., Pearson Education,20|2,ISBN-13: 978-
8131773710

2. Vogel's Quantitative Chemical Analysis, Mendham, J., Pearson,2009, ISBN-I3: 978-
0s82226289

t11

cal.pdf&us g-AOvVaw3qS6PTSyRaVTeZdao2PXXT
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l. Name of the Chemi
2. Course Name Practical-IIChem T P
3. Course Code 1706020s (,) 0 4

4. Type of Course (use tick mark) Core (rf DSE 0 SEC O

5. Pre-
requisite
(if any)

B.Sc. (Hons)
Chemistry or
B.Sc. (Non
MedicaLMedical)

6, Frequency
(use tick marks)

Even

(t4
odd
0

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practicals
Lecfures : NiI Tutorials = NiI Practical = 78
8. Course tion

cnable the post graduate students to lcam various potentiometric titration and
hands on experience of using potentiometers. Students will also be work on refractometer and able

This Course will

studi chemical kinctiexperimental thermochemi This
latform

leamto other ES on andc s course alsowilltry
ave develto ofmethods anal s vanf() ousst fo dsl.1r

Course Ob9 ectives:
The objectives of this course are:
l. To explain the principle of potentiometric titration of various systems.
2. To explain the concepts of thermochemistry and refractometry.
3. To explain the handling of instruments such as the refractometer.
4. To learn the kinetics ofvarious reactions.
10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
l. Describe various potentiometric titrations of Strong acid./Strong base and Weak acid/Strong base

etc.
2. Describe application of thermochemistry in determination of heat of neutralization.
3. Know the handling of instruments such as the refractometer.
4. Determine the kinetics of various reactions.

I l. List of Experiments

l. Potentiometry
i. HCI vs NaOH titration.
ii. Oxalic acid NaOH titration.
iii. CHr COOH vs NaOH tirration.

2. Refractometry
i.To determine molar refractivity of the given liquid.

ii.To determine percentage composition of liquids in the given binary mixture.
iii.To determine concentration ofsugar in a solution.

3. Chemical Kinetics
i. To study kinetics ofhydrolysis ofester in the presence ofacid.
ii. To compare the relative strength of acids (HCl and HzSOa).

4. Thermochemistry
Determination of heat of neutralization of the followings:-

i.HCl NaOH
ii.CHTCOOH vs NaOH

iii.Oxalic acid NaOH
12. Brief Description of selfJearning / E-learning component

w
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l.
2.

3.
4.

https ://youtu.be/w-YIzLQwtuk
https ://youtu.be,T,tr_zXl9n9 S KA

100137r 0-3 108httns l.ac.in/

be,{lNvAZVaFLLs
13. Books Recommended

I
2
3
4

Gulati.Senior Practical Physical Chemistry
Experimental ysical

Practicalishwanatha,B ical Chemistry
Practical

.D C andKhosla,B A.Garg
and P MathurThawale,A Ph Chemistry

Pand S PhRagha ys
S P S. lnindhu,

N" v

qq

l v
I

I

I



l. Na4e of the Department: Chemistry
2. Course Name Organic Chemistry Practical-II L T P
3. Course Code 0 0 6

4. Type of Course (use tick mark) Core (l DSE O SEC O

5. Pre-
requisite
(if any)

B.Sc. (Hons)
Chemistry or
B.Sc. (Non
MedicalMedical)

6. Frequency
(use tick marks)

Even

(v1

odd
0

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practicals
Lectures = Nil Tutorials = Nil Practical : 78
8. Course Description:
This course is about structural determination of organic compounds using spectroscopic methods
(IR, NMR & Mass) followed by chemical methods. It includes synthesis of derivatives of functional
groups, reaction monitoring their separation and purification.

9. Course Objectives:
The objectives of this course are:
1. To explain structural determination of organic compounds using spectroscopic methods

followed by chemical methods.
2. To study the characterization of compounds by using IR, NMR & Mass
3. To find out the methods for their separation and purification techniques.
4. To learn monitoring of the chemical reaction.
10. Course Outcomes (COs):

By the end of this course, students should be able to:
l. Handlc organic chemicals in a safe and competent manner.
2. Perform the standard techniques uscd in practical organic chemistry.
3. Exccutc the chemical reactions and monitoring using TLC.
4. Characterize and purify the synthesized c S.

I l. List of Experiments

i. Structural determination of organic compounds using spectroscopic methods (IR, NMR &
Mass) followed by chemical methods (Monofunctional and Bifunctional compounds).
Note: Students need to analyze at least 5 compounds.

ii. Analytical and preparative TLCs (mixtures containing three or more compounds, nahrral
extracts and use of different developing agents)

iii. Separation of mixture (mixtures containing two or threc compounds) using column
chromatography.

Note: Students need to perform at least Sexperiments (each of mixture of 2 or 3
compounds).

12. E-learning component
httns : //wwrn,. voutubc.corn/watch?v:c dnrKCskCvh8

. httos://www Voutube.corr./watch?v-UmWMIKJAdSk

. https://wwr,r.. youtube. com/watch?v:kPx6BlJj5DU

I
2
3

13. Books Recommended
1. Chapman and Hall, 5th edition, Textbook of Practical Organic Chemistry, 1996.

\,u" vM'^" v
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2. Nicolas Bogliotti, RobaMoumn6 ,Multi- step Organic Syrthesis, A Guide through
Experiments,Dec 201 7.

3. Brian S, Fumiss, Vogel's Textbook of Practical Organic chemistry,5th edition,.
4. Tatchell, A. R. Textbook of Practical Chemis . John Wils
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l. Name of the Department : Chemistry
2. Course Name Research Methodology and Technical Writing L T P

3, Course Code 17060207 2 0

4. Type of Course (use tick mark) Core g DSE O SEC (q
5. Pre-

requisite
(if any)

B.Sc. (Hons)
Chemistry or B.Sc.
(Non
Medical,A.{edical)

6. Frequency
(use tick
marks)

Even

0
odd
0

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practical
Lectures = 26 Tutorials : Nil Practical = Nil
8. Course Description:
This course offers an overview of research methodology including basic concepts employed in
quantitative and qualitative research methods. The need for research and literature review, steps in
conducting research, research methods associated with conducting scholarly research, lab safety and
measures. Ethical, legal, social & scientific issues in research are also included.
9. Course Objectives:
The objectives of this course are:

1 . To understand some basic concepts of research and its methodologies
2. To identifo appropriate research topics
3. To select and define appropriate research problem and parameters
4. To organize and conduct research in a more appropriate manner

10. Course 0utcomes (COs):

On completion of the course, each student will be able to:
I . Demonstrate the knowledge on qualitative research techniques.
2. Have adequate knowledge on quantitative data analysis.
3. Express the knowledge ofresearch processes (reading, evaluating, and developing).
4. Identify, explain, compare, and prepare the key elements ofa research proposayreport.

ll. Unit wise detailed content
Number of lectures = 15 Title of the unit:Introduction of Research Methodology

Introduction and basic concepts in Research Methodology:Meaning of research, objectives and
significance ofresearch, Criteria for good research & problems encountered by research scholars.
Research Problem: Necessity and techniques of defining research problem, Formulation of research
problem, Objectives of research problem
Literature se.uch- source of information
Unit - 2 Number of lectures = 1 I Title of the unit:Research Design
Research Design: Need and features of good research design, Basic Principles of Experimcntal
Designs, Design of experiments and performing cxperiments.
Data Collection and Validation
Unit - 3 Number of lectures : l0 Title of the unit:Ethical, legal social, & scientific issues

and Lab Safety Measures
Introduction to Research Ethics, Objectives in Research Ethics, Ethical, legal social & scientific
issues in research, informcd concept, Role of ethical committee. Imporknt to adhere to ethical
norms in research, Ethical Principles.
Lab Safety Measures: Introduction, Code ofconduct - while enterilg in the lab, while working with

M
(v

0

Unit-l
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the chemicals, while disposal of chemicals, Storage and disposal of chemical wastes - aqueous
wastes, organic wastes and radioactive wastes, Human contribution to reduce hazardous wastes.

Number of lectures = 15 Title of the unit:Report Writing
Writing of report: Basic concepts of paper, their writing, review of literature, Concepts of
Bibliography and References, sigrificance ofreport writing, steps of report writing.
Presentation of report/paper: Oral, Poster presentation, research paper, review articles, peer
reviewed joumals

12. Brief Description of self learning / EJearning component

13. Books Recommended
1. Blum, Deborah and Mary Knudson, eds. A field guide for science writers: the official guide of

the National Association of Science Writers, New York: Oxford University Press, 1997.
2. Davis, Martha. Scientific Papers and Presentations. San Diego: Academic Press, 1997.
3. Fuscaldo, AA, Erlick, BI, Hindman, B. Laboratory Safety: Theory and Practice. New york:

Academic Press, 1980.
4. Bajpai, PK. Biological Instrumentation and Methodology. New Delhi: S. Chand & Co. Ltd.

2006.
5. CR Kothari, Research Methodology: Methods & techniques, Gaurav Garg. New Age Publishers.

I

Unit - 4

l. http://www2.ift.ulaval.cal-chaib/IFT-6001/articles,/RMethodology_Mamrki_l.pdf
2. https://shodhganga.inflibnet.ac.in /bitstrean/10 603/7l970ll4ll4_chapter9o204.pdf
3. http://www.tarnuc.cdr.rracademics/cvSyllabi/syIlabi/201440/40503.pdf



1. Name of the Department : Chemistry

2. Course Name Material Chemistry L T P

3. Course Code 17060208 4 0 0

4. Type of Course (use tick mark) Core Q DSE (./) sEC 0
5. Pre-requisite

(if any)
B.Sc. (Hons)
Chemistry or B.Sc.
(l.Ion
Medical.iMedical)

6. Frequency
(use tick
marks)

Even
(J)

odd 0 Either
Sem 0

Every
Sem

0

Lectures : 26 Tutorials = Nil Practical = Nil
8. Course Description:

This course gives comprehensive knowledge aboul materials and their classification. Advanced,
future and modem materials, Economic, Environmental and societal considerations of materials.
Recycling issues, Life cycle analysis and its use in design. Examples, properties and applications of
polymers, ionic conductors, Glasses, Ceramics, Composites and nanomaterials. Organic solids,
fullerenes and their applications in molecular devices
9, Course Objectives:

The objectives of this course are:
l. To leam the most cornmon and important materials such as Glasses, Ceramics, Composites and

polymers
2. To understand the atomic-level build-up ofsolid materials.
3. To leam the properties of materials such as electrical, thermal, magnetic and electrical propcrties
4. To leam the importance ofionic conductors

10. Course Outcomes (COs):

On completion ofthe course, the student should be able to:
l. Demonstrate the knowledge of material chemistry.
2. Apply the analytical reasoning for explaining the principles for the atomiclevet build-up of solid

materials.
3. Identiry the most common and important materials.
4. Explain the importance of various properties of different tlpes of materials.
1I. Unit wise detailed content

Unit-l Number of lectures = 7 Title of the unit: Introduction of Materials
Classification of materials. Advanced Materials, Future materials and modcm materials. Properties of
materials: elcctrical, thermal, magnetic and optical properties. corrosion and Degradation of
Materials: Corrosion of metals and ceremics, degradation of polymers.

Unit - 2 ersTitle of the unitr

Poll,rner melts: The tube model, viscoelastic behaviour, experimcntal observations of single chain
dynamics-Rouse and Zinn modcls, polyrner blends, copoll.rncrs, incompatibility and segrcgation.

Unit - 3 Number of lectures = 6 Title of the unit: Ionic conductors
c conductors, mechanism of ionic conduction, interstitial typcs (Frenkel); vacancy

transitions.,and mechanism of conduction inmechanism dilfusion
Types of ioni

con

W,
t\

7. Total Number of Lectures, Tutorials, Practical (assuming 14 weeks of one semester)

Number of lectures = 6

t
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superionic conductors, examples and applications of ionic conductors.
Unit - 4 Number of lectures = 7 Title of the unit: Glasses, Ceramics, and Composites
Glassy state, glass formers and glass modifiers, applications. Ceramic structures, mechanical
properties, clay products. Refractories, characterization, properties and applications.
Microscopic composites, dispersion strengthened and particle-reinforced, fibre-reinfbrced composites,
macrosopic composities.

12. Brief Description of self learning / E-learning component

13. Books Recommended

t Callisterm, W.D., Jr. Materials Science & Engineering: An htroduction, John Wiley & Sons: New
York
Keer, H.V. Principles of the Solid State, Wiley Eastem Ltd.: New Delhi
Cowie, J. M.G. Polymers: Chemistry and Physics of Modem Materials,2nd Ed CRC Press
Hamley, I. W. Introduction to Soft Matter: Polymers, Colloids, Amphiphiles and Liquid Crystals
John Wiley & Sons.

O. P. Khaanna, Material Science and Matallurgy, Dhanpat Rai publications.

2.

3.
4.

5

ny. lp---^, U

g,(

I

1. https://nptel.ac.in/coursesMebcourse-contentVlISc-
BANG/I\4aterialolo20Science/pdf,AzlS_Syllabus. pdf

2. https://nptel.ac.irlcourses/ I I 21 041 221 I 4
3. https://www.youtube.com/watch?v:fuMuabkSbYM
4. htto://textof ideo.nptel.ac.in/l I tt 1 02003/lec I 5.odf

l
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Semester-III
In

l. Name of the Department : Chemistry
2. Course Name Advanced Inorganic Spectroscopy L T P

3. Course Code 17060301 3 0 0

4. Type of Course (use tick mark) Core (fi DSE 0 sEC 0
5. Pre-

requisite
(if any)

B.Sc. (Hons)
Chemistry or
B.Sc.(Non-
Medical)

6. Frequency
(use tick marks)

Even

0
odd
g

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practical (assuming 14 weeks of one semester)
Lectures = 40 Practical = Nil
8. Course Description:
This course will enable students to understand the basics of Spectroscopic analysis which is based
on the interaction of an atom or a molecule with electromagnetic radiation of specific
wavelength.Students will get theoretical knowledge of electronic, NMR Spectroscopy and
MOssbauer Spectroscopy and study of symmetry elements in molecules and point group
determination on basis of syrnmetry elements.

9, Course Ob ectives:
The objectives ofthis course are:
l. To explain the basic of group theory
2. To describe the principle and application of electron spin resonance spectroscopy
3. To explicate the principle and application ofMossbauer spectroscopy
4. To explain the application of nuclear magnetic resonance spectroscopy for study of inorganic

compounds.

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to
l Demonstrate the knowledge of group theory.
2. express the knowledge of the principle and application of electron spin resonance spectroscopy ,

Mossbauer spectroscopy, NMR
3. Apply the analytical reasoning for explaining the application of Mossbauer spectroscopy, ESR

in strucrure determination of inorganic compounds
4. Explain the application of nuclear magnetic resonance spectroscopy for study of inorganic

compounds.

I l. Unit wise detailed content
Unit-I Number of

lectures = 10
Title of the Unit: Group theory

Molecular s)4trmetry: S1,nrmctry elements and symmetry operations, definition of group and its
characteristics, subgroups, classes, similarity transfonnation.

Products of symmetry operations, rclations befween symmetry elemcnts and operations, classes of
slrmmetry operations, point groups and classification.
Representation of groups, reducible and ireduciblc rcprcsentations. The Great Orthogonality
theorem. character tables.

Unit - 2 Number of
lectures = l0

Title of the Unit:
Spectroscopy

Electron Spin Resonance

\$r V
(ir

I

Tutorials = Nil

I

I

t V



Principles of ESR, Presentation of the spectrum, hyperflrre coupling, hypertine splitting in various
struchrres, Factors affecting magritude of g, zero field splitting and K-ramer's degeneracy,
Applications to transition metal complexes having one and more than one unpairetl electron,
applications to inorganic free radicals.

Unit - -3 Number of
lectures = I0

Tifle of the Unit: MOssbauer Spectroscopy

Mdssbauer Spectroscopy:
magnitude of isomer shift,

Basic Principles, spectral display, isomer shift, factors affecting the
quadrupole and magnetic hyperf,rne interaction, applications ofthe

and stmcture of Fe:*, Fel*; Sn2* and Sn4* comtechnique to the stud of pounds.
Unit - 4 Number of

lectures = l0
Title of the Unit : Nuclear Magnetic Resonance
s

shi
lin

trilluoride uoride
ication determi nati li

lntroducti rnaterialParamagneti

ucleaN r anReson ce P NMR Chemic alMagnetic spectra fts,
tsconstan eF S Io bromo- F luoroethcoup pectra fluoroacetone, ane, dimethv phosphorus

land P f FHPbromine o o2 o 1ScH:pentafl spectra IPo( H)r ClzPO( H), Pt(Pct,l ):
3A NMRPfo structuralfor ofon lex CS thpp Comp phosphorus gands

on of S of c Spectra

12. Brief Description of self- learning / E-learning component
//www.slideshare.net/christophsontag/spectroscopic-methods-in-inorganic-chemistry-partl -uv-https

for- -chemis
13. Books Recommended

lnorganic Spectroscopic Methods by Alan K. Brisdon, ISBN: 9780198559498
Spectroscopy in lnorganic Chemistry by C.N.R. Rao, ISBN: 9780125802024
NMR, NQR, EPR and Mrissbauer spectroscopy in Inorganic Chemistry by R.V. parish,
ISBN 0-13-625518-3

4. NMR Spectroscopy in Inorganic chemistry by Jonathan A. Iggo, ISBN-13:978-019g55g903;
5. structuml Methods in Inorganic chemistry by E.A.o. Ebsworth, ISBN-I3: 978-0849371,32'7
6. Physical Methods in Chemistry by R.S. Drago, ISBN-t3: 978-0j21631844;
7. lntroduction to Magnetic Resonance by A. carrington & A.D. Mclachlan, ISBN-13: 97g-

0063561076;
ll. Magnetism and rransition Metal complexes by F.E. Mabbs & D.J. Machin, ISBN- 97g-1-

5Mt-2035-7

I
2
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l. Name of the artment: Chemis
2. Course Name Coordination L T P
3. Course Code 17060302 3 0

4.Type of Course (use tick mark) Core (rt) DSE 0 SEC O
5. Pre-

requisite
(if any)

B.Sc. (Hons)
Chemistry or B.Sc.
(Non
Medical,/Medical

6, Frequency

(use tick marks)

Even

0
odd
(t1

Either
Sem 0

Every
Sem 0

7. Total Number of Lectu Tuto Practicals
Lectures = 40 Tutorials : Nil Pracfical = Nil
8. Course Des
This core paper will enable postgraduate
metal complexes. The course will trace
inception and will highlight to students
time.

rati ding
theori onding

understanding

shJdents to unders andtand onal bontze tn trans tlon
al f,oCS b ln exes S lnce tSIcompl
horv of ln lvedevo thwtcomplexes

9. Course Ob ectives:

To introduce students to important theories postulated to understand bonding in transition metal
complexes)

deri spectroscopi
lain ectroni

pectrochemical
lain ciples magnetochemi
lain bondi

osphines
di

2 oT howdemonstrate sco c Sstate are ved fiomspectro pl C terms
To3 features fo the el Cp lmportant of CSex ahn-J elT larspectra comp cfl'ect.
S and uxetla c transfernephel charge spectra

4 To bas tc ofexp and thsm tnpnn structurestry apply
UT CX5 structure and ln rnetalp clusters carboranesng metaland(boranes, carbonyl

c usters and transi ontl metal cs) metal hpr comp ( n1ls,carbony p trosyls
and ox

The objectives of this course are:

10. Course Outcomes (COs):

completion of this course, the student will be able to:
I
2

3

4
5

. Demonstrate the knowledge of coordination chemistry

Upon successful

ytical laining
y.tical Interpretingth

determinat

A analthe exforpp v S statesCreasonlng fromp c termspectroscopi spectrosc opl
analthe rcas forApp v and anTonlng abe- d ,tOrgel Sugano grams

onsDem thetrate fundamen otals f structuretn or'1.

Explain the bonding in transition metal complexes

Il. Unit wise detailed content
Unit-1 Number of lectures = 10 nd BondinTitle of the unit: Nletal-

appli
bondin orbi Ligand

ti

fi d onscatl andCrystal tStheory mo ecu lar orb ta th octahedraleory
tetrahedral or lanar T nloand lecularsquare talp fie dtheory theory
and tca on
Unit - 2 Number of lectures = l0 Title of the unit: Electronic Spectra of Transition

Metal Com
latiectroscopi orbi

transi tes)
culati di torti

tiaddi

S c state come onp and ln tground S, ln n lree ons Ifbrsp sen tranofcoup rtloS t'l

and Tan abe-Orge fbr t on metal cSugano CS dl f ta5omp (
cal ofon B and effcct fo s onDq. p on th -orbd talparameters ls tructuralSenergy

dencecvl from I n Tah larel S hcmspectrum andcaleffect, he auxet c cnspectroc ncp CS,
tran S I'er ectron IC of oIt'l ccu at on

Unit - 3 Number of lectures = 10 of the unit: Magnetic Properties of Transition
Metal Co
Title

ofEI herni S cod for determination of ma

S,r. M-"L' V

I

0

coordination
bonding

series,

determination

dinitrogen,

limitations,
complexes,

metals, diagrams

electronic

I

I

i

n

M-



T

I
I
I
I
I
t
T

I
I
I
t
I
I
T

t
t
I
T

T

Nr

susceptibility, calculation of magnetic moments, magnetic properties of fiee ions, orbital
contribution, effect of ligand-field, application of magnetochemistry in structure determination,
magletic exchange coupling and spin state crossover
Unit - 4 Number of lectures = l0 Title of the unit: Metal- Pi Com exes
Metal carbonyls, structure and bonding, vibrational spectra of metal carbonyls for bonding and
stnrctue elucidation, important reactions of metal carbonyls; preparation, bonding, structure and
important reactions of transition metal nitrosyl, dinitrogen and dioxygen complexes; tertiary
phosphine as ligand.

http://nptel.ac.inlcourses/l 04 I 05033/
https://www.youtube.com./watchh-g0 1 12YRH9ok
http ://nptel.ac. inlcourses/ I 04 I 06064/lecn:res.pdf.

I
2
J

13. Books Recommended
l. Selected Topics in lnorganic Chemistry by Malik, Tuli and Madan, tSBN:971iti121906005.
2. Concepts in Inorganic Chemistry, Vol. 3-7, Asim Das and Mahua Das, lSBr- l-j:

9788 I 2391 11662

3. Advanced L:organic Chemistry by Couon and Wilkinson, ISBN: 978-0-47 I - 1 9957- I

4. Advances in inorganic Chemistry by SK Agarwal and Keemti Lal, ISIIN-ll: .j-i.j ll-l.l()9(r2-t9
5. Inorganic Chemistry- Principles of Structure and Reactivity by James E. Huheey, Ellen A.

Keiter, Richard L. Keiter, Okhil K. Medhi, ISBN-13: 97lt-0060429959

12. Brief Description of self -learning / E-learning component

VY j{v



of Chemistl. Name of the
2. Course Name Organometallic Chemistry L T P

3. Course Code r7060303 ) 0 0

4. Type of Course (use tick mark) Core (tlJ DSE 0 SEC O
5. Pre.

requisite
(if any)

B.Sc. (Hons)
Chemistry or B.Sc.
(Non
Medical,Medical)

6. Frequency
(use tick
marks)

Even

0
odd
(q

Either
Sem 0

7. I'otal Number of Lectu Tutorial Practicals
Lectures = 40 Tutorials = Nil Practical : Nil
8. Course tion
This course provides detaited knowledge about
sl,nthesis properties and applications in different fi

organometallic compounds, their classification,
elds.

9 Course Ob ectives:

I
2
3

4

To enable the students to get an idea about organometallic compounds and their chemistry.
To classify compounds on the basis of bonding.

The objectives of this course are:

To
To

compoundslain mechanisms lic
kinctics stabi

andIS reactl t)nExp ofsynthes organometal
and o I lc

10. Course Outcomes (COs):

l Demonstrate the knowledge of organometallic chemistry.
2. Identifu and solve the problems related to organomedllic compound structure, synthesis and

rcaction mechanism.

completion of this course, the student will be able to:Upon successful

)tical laining licpropertie
di licati izati tiy'ti

kinetic ili

AJ the anal forpplv the ofsreasonlng etalcxp c fororganom ompounds
fferen t ons lik0 talca capp nopolymer on, etchydrogena

the andS stab of ICty compounds
I l. Unit wise detailed content
Unit-l Number of lectures =

l0
Title of the unit: Introduction of organometallic

oundsco
General introduction, Structure and bonding, a
carbonyls, nitrosyls, tertiary phosphines, hydrides,
arene compounds. Metal-carbon multiple bonds..

bonded organometallic compounds including
alkene, alkyne, cyclobutadiene, cyclopentadiene,

Alkvls and Aryls of T stabil
ynthesi

sitionran Metals oroutes Sf ls andTyp tlL)nynthes ty decompos
ln S Spath

Unit - 2 Number of lectures = 10 Title of the unit: Transition Metal n-Co xes
siti

dieny bondin
reacti

ranT rnetalon th un tedsatura lT) C) ecu S- al al &kynes yl
metal occne I CScx( c) comp s and nature of andpropcrtl structural

t onfeatures, s re teda l.lto ucl hmportan and IC onttackeop and tocctrophi gands
Stc th seslyn

Unit - 3 Number of lectures = l0 Title of the unit: Compounds of Transition Metal-
Carbon Mu le Bonds

Transition metal- carbene complexes: Fischer
synthesis, reactions and strucntres & bonding; T
reactions and structural features.

qlpe and Schrock type carbcne complexes, their
ransition metal-carbyne complexes: their synthesis,

s" \,

6o

I

Every
Sem 0

preparation,
n--complexes alkenes,

I

t

I

t

I

I



Unit - 4 Number of lectures = l0 Title of the unit:Fluxional Organometallic
Compounds and role oforganometallics as catalysts

Flurionality & dynamic equilibria in compounds such as acyclic alkenes,o-bonded and r-bonded
cyclic alkenes, rotation of ligands on metals, ligand scrambling on metals.
Applications of Transition metal Organometallics as Catalysts: Zeigler-Natta polymerization;
homogeneous catalytic hydrogenation; alkene hydrogenation-Wilkinson Catalyst; Oxidation of
olefins-Wacker's process; h Iation ofolefins - the oxo
12. Brief Description of self learning / E-learning component

https ://onlinecourses.nptel. ac. in /noc I 8_cy09/preview.
https ://ocw.mit.edu/courses/chemi anometal I i c-chemistry-fall-2004/

I

2 544-org
13. Books Recommended
Organometallic Compounds by M.L.H. Green
Principles of Organometallic Chemistry by G.E. Coates, M.L.H. Green and p. power.
Organometallic Chemistry by R.C. Mehrotra
Basic organometallic chemistry: concepts, syntheses and Applications by Anil J. Elias and
B.D. Gupta
Chhatrval, G.R and Anand, S.K (2000): Instrumenral
Publishing House, Delhi, ISBN- l3 : 978-0906654897

I
2
J

4

5 Methods of Chemical Analysis, Himalaya
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Inorganic Special Practical-I L T P

3. Course Code 17060303 0 0 6

4. Type of Course (use tick mark) DSE 0 sEC 0

5. Pre.requisite
(if any)

6. Frequency
(use tick
marks)

Even 0 odd
g

Either
Sem 0

Every
Sem

0

Tutorial Practical
Lectures = Nil Tutorials : Nil Practical = 78

8 Course Descri tion:
This module of experiments designed here for students to understand the basic synthesis principles
and leam the experimental part of complex preparation with transition elements.

9 Course 0b ectives:

I
2
3
4

To make students understand the difference between double salts and coordination compounds.
To identi$, the chemicals and apparatus required f,or the synthesis of coordination complexes.
To discuss and compare the stability of different complexes.
To leam the formula and draw the structures of the lexes.

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:

l. Demonstrate the knowledge ofdifferent methods of synthesis ofcoordination complexes.
2. Identi$, the various colours associated with the particular complexes.
3. Apply the anallical reasoning for comparing the properties of these complexes by preparing

similar complexes changing the metal
which leads to a safe labora envlronment.is of i4. Perform the s cco

I l List of Experiments

Inorganic Compounds complexes. Handling of air and moisture sensitive

l. Chromous Acetate
2. Hg [Co(SCN)+]
3. [CuOrH:)a(HzO)z] Sol
4. [Mn(NHr)o] Clz
5. K: [Fe(CzO+b]
6. VO (acac)z
7. Microcosmic salt
8. fNi(en)dSzO:
9. Prussian blue
10. [Coffi:)s Cl]Clz, ICo(NHr)s NO:]Cl: ,[Co(NH:)sONO]Clz
11. K3[Al (Czor)r]

Preparation of selected

12. Green theses of

compounds:

\-\f

l. Name of the Department: Chemistrv
2. Course Name

Core (il

B.Sc. (Hons)

Chemistry or B.Sc.
(l.Ion
Medical/Medical)

7. Total Number of Lectures.

The objectives of this course are:

A-



i. Bis (acetylacetonato) Coppedll)

ii. Tris (acetylacetonato) hon (III)

iii. Tris (acetylacetonato) Manganese (III)

12. Books Recommended

l. Siddiqui, LR., Singh, J., Shrivastava, J., Yadav, L.D.S., Singh, R.K.P., Singh, J. (2018):
Advanced Practical Chemistry, 8n Edition, Pragati Prakashan. ISBN : 9789386633996

2. Agarwal, S.K., Lal, K. Advanced Inorganic Analysis, Pragati Prakashan, ISBN: 9789386306289
3. Mendham, J. (2009): Vogel's Textbook of Quantitative Inorganic Analysis, Pearson Education,

ISBN-13: 978-8 | 3 I 7232-s8
4. Svehla, G., Sir.asankar, B. (2012\; Vogel's Qualitative lnorganic Analysis, Pearson Education,

ISBN-13: 978-81317737 10

Mr. u-

I

I
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l. Name of the Department: Chemistry

2. Course Name lnorganic Special Practical - II L T P

17060304 0 0 6

4. Type of Course (use tick
mark) Core ({ DSE O sEC 0

5. Pre

reqrisite

(if any)

B.Sc. (Hons)
Chemistry or
B.Sc. (Non
Medical,A4ed
ical)

6. Frequency

(use

marks)
tick

Even 0 odd (14 Either
Sem 0

Every Sem 0

7. Total Number of kctures, Tutorials, Practicals

Lectures = Nil Tutorials = Nil Practical = 78

8. Course Description:

This lab module focus on spectrophotom€try which enable Students to analyses concentrations ofselected
cations (Fe, Ni, Mn, Cr, V, and Ti) and selected anions (Fluoride, Nitrate and Phosphate) will be determined
along with study of determination of stoichiometry and stability constants of complexes by Job's methorl
and slope ratio method.

9. Course Objectives:

The objectives ofthis course are:

1

2
3

4

To leam spectrophotometric determination ofselected cations and anions
To leam spectrophotometric determination ofpK value of an indicator
To study of complexation (stoichiometry and stability constant) by Job's method &Slope ratio method
To separate and determine different salts by complexometric titration

10. Course Outcomes (COs):

Upon successful completion ofthis course, the shrdent will be able to:

I . Determine concentrations of selected cations and anions spectrophotometrically
2. Determine pK value of an indicator spectrophotometrically
3. Apply the analytical reasoning to dctcrmine stoichiometry and skbility constants of complexes by Job's

method &Slopc ratio method

4. Perform the complexometric titration for determination
environment-

of different salts in safe laboratory

11. List of Experiments

Spectrophotometric determination:

1 . Estimation of Fe, Ni, Mn, Cr, V, Ti and fluoride, Nitrate and phosphate spectrophotometrically.
2. Determination ofpK value of an indicator spectrophotometrically.
3. Study ofcomplexation (Stoichiometry and stability constant) by Job's method./ Slope ratio method.
A. Fe-thiocynate,
B. Fe-phenanthroline

Ss VWv
lo\

3. Course Code

l

t

I



4. Determination of Calcium, Copper, Barium wirh Ethylene Diamine Tetraacetic Acid (EDTA) and
Back titration

5. Tihation of mixtures using masking agents

C. Cu-ethylencdiamine
Complexometric Titration :

12. Brief Description of self learning / E-learning component

l. https://www.youh.rbe.com/watch?v=98KYUaLe16U.
2. http://www.powerchow.com/viewl/f4f25-

ZDc I Zspectrophotometric_determination_ola_singlejKa_value_powerpointjptlrresentadon
3. https://www.youtube.com,/watch?rr-Wn6PS-oTSyM.

13. Books Recommended

l. Chatwal,G.R and Anand, S.K (2000): lnstrumental Methods of Chemical Analysis, Himalaya
Publishing House, Delhi, ISBN-I3: 978-0906654897

2. Kamalesh Bansal, (2009): Analyical Spectroscopy, Campus Book Intemational, ISBN-|3:978-
8l 878 r 5099

3. Spectrometry and SpectrofluorimetD,: A Practical Approach by Michael G. Gore, ISB),1: 0I 99638128.
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l. Name of the Department: Chemistry
2. Course Name lnorganic Special Practical - III L T P

3. Course Code 1706030s 0 0 6

4. Type of Course (use tick
mark) Core (r{ DSE 0 sEC 0

5. Pre.
requisite
(if any)

B.Sc. (Hons)
Chemistry or
B.Sc. (Non
Medical/l\4edi
cal)

Even 0 odd

@

Either
Sem 0

Every
Sem 0

7. Total Number of L Tutorials, Practicals
Lectures = Nil Tutorials = Nil Practical = 78
8. Course Desc ription:

The emphasis of the lab work is on instrumental analysis. tn this lab course students will be able
to analyse different inorganic compounds by study ofFTIR and IR spectra along with identifying
fundamental and overtone peaks of compounds.

9. Course Objectives:
The objectives of this course are:
l. To identiff the Infrared spectra of inorganic compounds
2.To learn to compare IR spectra ofcompound synthesized with the theoretical data
3.To identi$r the different bonding ofofligands in inorganic compounds by IR study
4. To check the denticity of ligands

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
L Demonstrate the knowlcdgc of Infrared spectroscopy
2. Apply the analyical reasoning to determine the peaks of compounds in IR spectra
3. Identii/ the lirndamental peaks of inorganic salts
4. Identiff and compare the IR peaks of inorganic ligands with theoretical data

I l. List of Experiments

Interpretation of IR spectrum and determination of structure/bonding in some simple inorganic
compounds and coordination compounds, such as:

a. Ammonium salts ffiaCl, (NH+)z SO+, NFIr SCN, NHa NOrI
b. Sulphate ions in different bonding mode: ionic - KzSO+ , CaSOr etc., unidentate, bidentate,

bridged etc.
c. Thiocynate and Isothiocynate complexes.
d. Oxalato complexes
e. Cyano complexes - KaFe(CN)o , Naz I Fe(CN)s NO]
f. Ammine complexes
g. Spectra of isomers - Nitro - and Nitrito.

12. Brief Description of self learning / E-learning component

w

6. Frequency
(use tick
marks)

d- v/ \-



1

2

3

4
5

https: //www.youtube.com/watch?v:3 olOk_xNqBg
https : //www. s I ideshare.net/nareshb abtfi 7 9 2 I thermal-analysis.tga-dta
https://www.chemie-biologie.uni-siegen.de/aclbe/lehre/.../summary_of_tg_and_dta.pd
https ://www.perkinelmer.com/CMSResources/.../44-745 56GDE_TGABeginnersGuide

https ://ullrlr'.voutube.com/watchh-3 ol O

13. Books Recommended

l. Chhatwal, G.R and Anand, S.K
Himalaya Publishing House, Delhi

. (2000): Instrumental Methods of Chemical Analysis,
, ISBN-13: 978-0906654897
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Semester III
Specialization: Phvsical Chemistrv

L Name of the Department: Chemistry
2. Course Name Chemical

Chemisuy
Dynamics & Surface L T P

3. Course Code 1'7060307 3 0 0

4, Type of Course (use tick
mark)

Core (*1) DSE O SEC O

5. Pre-
requisite
(if any)

B.Sc. (Hons)
Chemistry or
B.Sc. (Non
Medical/Medical)

6. Frequency

(use tick
marks)

Even

0
odd

o
Either
Sern

0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practicals
Lectures = 52 Tutorials = Nil Practical = Nil
8. Course Description:
This course will enable the post graduate students to understand and rationalize the basics
thermodynamics of electrified interfaces, including Helmholtz-Perrin, Gouy-Chapman model and
Stem model of electrified interfaces Students will also focuses on the interesting concepts of surface
chemistry and ionic liquids.
9, Course Obiectives
The objectives of this course are:
l. To provide a firm foundation in electrochemistry chemical dynamics surface chemistry and

ionic liquids.
2. To introduce the concept of thermodl'namics of electrifred interfaces and chemical dynamics.
3. To describe process of adsorption which focuses on surface tension and Gibb's adsorption

equation?
4. To introduce the importance of ionic liquids and electrodics
10. Course Outcomes (COs):

Upon successful completion of this course, the students will be able to:
l. Apply the concept of thermodynamics on electrified interfaces
2. Describe the simple ionic liquids & lattice oriented models
3. Explain the surface chemistry which includes the Gibb's adsorption equation and its applications
4. Idcnti and solve the blem related to calculation ofenergy of activation
ll. Unit wise detailed content

Unit-l Number of lectures : l0 Title of the Unit: Electrified
Interfaces

Thermodl,namics of eleckified interfaces: electrocapillary thermody,namics, fundamental
thermodynamic equation of polarizable interfaces, determination of excess charge density on thc
electrode, clcctrical capacitance and surface cxccss of the interface, potential of zcro charge,
Helmholtz-Pcrrin model. Gouy - Chapman modcl and Stem model ofelectrified interfaces.
l.lnit - 2 Number of lectures : 10 Title of the Unit: Chemical

Dynamics
Mcthods oldetermining rate laws, collision theory of reaction rates, stcric factor, activated complex
theory, Arrhenius equation and the activated complex theory; ionic reactions. Steady state kinetics,
kinetic and thermodynamic control of reactions, treatmcnt of unimolecular reactions. Dynamic chain
(hydrogen-bromine reaction, lysis of acetaldehyde, tion of ethene), general features

vN\e-
6r
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of fast reactions flow relaxation method.
Unit - 3 Number of lectures =

t0
Title of the Unit: Adsorption

ve agents and their classification, concept of micelles, critical micelle concentration
(cmc), determination of cmc by conductivity and surface tension methods; factors affecting cmc,
counter - ion binding to micelles, thermodlnamics of micellization. Surface tension, capillary action,

Surface acti

di Gibb tion itsequati
cati uati tion detennination

fference SSacro curvcd surfac lace onpressnre S on and(Lap ), adsorpti equa
TBE on dan lts a tfor h surfaceof

Unit - 4 Number of lectures :
l0

Title of the Unit: Ionic Liquids &
Electrodics

Electrodics: Rate of charge- transfer reactions under zero fields, under the influence of an electric

ids: tticedismantling
ti ni orientedliquids (the

cationuantifi
di tribution function

I Theontc u thermal fo lonlcan la the fundamental b ems lnLiq the ofpro study
cld ectro models Sof onlcpure qul model sytes, vacanc modempl v t,

hothe modele theof ho mode the Fu(h thto ork) q I, approach
s for Sthe ofIZCS hothe CS rhand

ibri ty,
ialequati high

imations, simple
Polarizab larizab interfaces

elfi the um exd, denscurrentequl change
on. Some and cas ofES tlBu lmero uatrgeneral the fi andspec don,eq

ow fleld h allc IIIeanln fo the Sapprox factor ap ys cture fo theymmetry pr
andfactor tS on lc an nond ls

12. Brief Desc of self-learnin / E-learnin onentc
I
2
a

4

http://epgp.infl ibnet. ac.inl
http://nptel.ac.in rcourses/l 22 I 0 1 00 1 /27
http://wM^,.engr.uconn.edu/*jmfent/CHEG320_electrode%20kinetics%20lectures.pdf
https ://chem.libretexts.org. 2g; Chemical Kinetics II: Reaction Mechanism

13. Books Recommended
A.K.N. Reddy. Modem Electrochemistry Vol.t& 2. ISBN: 97ti-0-306-

46909-t
2. Laidler, K.J. Chemical Kinetics ISBN: 9780060438623
3. Frost, A. and G.Pearson. Kinetics and Mechanism of Reaction Rates ISBN: 978-0-471-03558-9
4. Laidler, K.J., H.Eyring and S. Glasstone. Theories of Reaction Rates Kinetics ISBN:

9780060438623

l Bockris, J.O.M. and

5. Glasstone, S. Electroch ISBN: 9781446545461

6r
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of fast reactions, study

area;

Volmer)

ovemotential.

of hole formation,
average size of a hole.

the non-equilibrium drift-current density (Butler-

4-



I
I
I
I
T

I
I
I
I
I
T

I
I
I
T

T

I
I
T

T

I. Name of theDepartment: Chemistry
2. Course

Name
Advanced Quantum & Statistical
Thcrmodynamics Mechanics

L T P

3. Course
Code

170603Ott 3 0 0

4. Type of Course (use tick
mark) Core (rtl DSE 0 sEC 0

5. Pre-
requisite
(if any)

B.Sc. (Hons) Chemistry
or B.Sc. (Non-Medical)

6. Frequency
(use tick
marks)

Even

0
odd

u
Either
Sem 0

Every
Sem 0

7, Total Number of Lectures, Tutorials, Practicals
Lectures : 40 Tutorials = Nil Practical : Nil
8. Course Description:
This course will enable the post graduate students to understand and rationalize the advancement of
quannlm chemistry, includes the Approximation method and Bom-Oppenheimer approximation.
Students will also covers the interesting concepts of statistical thermodyr:amics such as concept of
distribution, types ofstatistic and various partition functions.
9. Course Objectives:
The objectives of this course are:
l. To provide the fimr foundation in statistical thermodynamics.
2. To explain the advancement in quanhrm mechanics
3. To introduce the concept of ensembles and partition function
4. To leam Bom-Oppenheimer approximation, LCAO-MO approximation as well as the

approx imation and pernrbation method.

Upon successful completion of this course, the students will be able to:
1 . Understand the concept of statistical thermodynamics, types of statistics and enscmbles.
2. To calculate the entropy ofidea; gases

3. Explain the chemical equilibrium and equilibrium constant in terms ofpartition functions
4. Demonstrate the concept of extension of MO theory to other systems-homo-nuclear and hetero-

nuclear diatomic molecules
l. Unit wise detailed content
Unit-l Number of lectures = l0 Title of the unit: Statistical Thermodynamics I
Statistical Thermodynamics: Concept of distribution, thermodl.namic probability and most probable
distribution, Types of statistics: Maxwell Boltzmann, Bose-Einstein & Fermi-Dirac statistics and its
statistical thermodynamic formulation, Idea of microstates and macrostates Canonical, grand
canonical and microcanonical ensembles. Statistical thermodl,namic formulation of Maxwell -
Boltzmann distribution law, Maxwell - Boltzmann law of distribution of energy and evaluation of
averagc vclocity, root mean square velocity; law of equipartition ofenergy; Partition function and its
factorization, relationship of atomic and molar partition function to thermodynamic properties(l)
intcmal energy (ii) entropy (iii) Gibb's free energy (iv) heat content (v) work function (vi) pressure
(vii) heat capacity at constant volume. Derivation ofequation of statc fora monoatomic ideal gas.
Unit - 2 Number of lectures = l0 Title of the unit: Statistical Thermodynamics II
Evaluation of Translational partition function, calculation of absolutc entropy of an ideal
monoatomic gas, Vibrational, Rotational, & electronic partition function of diatomic molecules,
Derivation of expressions for transitional, vibrational, rotational, electronic energy; cxpressions for
entropy, Gibbs free energy, work function due to transitional, vibrational and rotational motion ofa
molccule. Chemical equilibrium and equilibrium constant in terms of partition functions, Free
engrgy function.

R),y" V

I0. Course Outcomes (COs):

a--

Mohd Jamshed Raza
Highlight

Mohd Jamshed Raza
Highlight

Mohd Jamshed Raza
Highlight



Unit - 3 Number of lectures = l0 Title of the unit: Quantum Mechanics- |
Approximate methods: First order time-independent perturbation theory for non-degenerate states,
variation principle. Application of first order perturbation and variation principle to evaluate ground
state of helium atom. Applicability of perturbation theory to an electron in a one dimensional box
under the influence of electric field.
Unit - 4 Number of lectures : 10 Title of the unit: Quantum Mechanics- II
Bom-Oppenheimer approximation, Valence bond method to hydrogen molecule ion and hydrogen
molecule their slmmetric and anti-symmeffic solution without actual evaluation of various integrals,
energy of molecular hydrogen system, LCAO-MO approximation of hydrogen molecule ,

Configuration Interaction. Extension of MO theory to other systems- Homonuclear and
heteronuclear diatomic molecules.
ll. Brief tion of self-learning / E-learning component
I
2
J

4
5

http://epgp.infl ibnet.ac.in /

https ://youh:.be/bE7 Z6Zkstl I
https ://younr.be/CBrsWPCp_rs
hmps :i/youtu.be/7ItAlG_m7jA
http://chemistry.umeche.maine.edu,Modeling,{cao.hunl.

12. Books Recommended
l. Glasstone, S. Theoretical Chemistry ISBNT 9781446545461
2. Levine.Quanhrm Chemistry ISBN: 978-933255t1533
3. Pauling, Eyring and Wilson. Quantum Chemistry ISBN: 978-0486648712
4. Nash, L.K. Introduction to Statistical Mechanics ISBN: 978-0486449784
5. Donald. A. McQuarrie - Statistical Mechanics-2Ol1 ISBN: 978-813091893tt
6. E IilAr, Elementary Quanhrm Chemistry - 2001 ISBN: 97804864t4645.
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l. Name of the Department : Department of Chemistry
2. Course Name Solid State and

Chemistry
Biophysical L T P

3. Course Code 17060309 3 0 0

Core (rf DSE O sEC 0
5 Pre.

requisite
(if any)

B.Sc. (Hons)
Chemistry or B.Sc.
(Non-Medical)

6. Frequency
(use tick marks)

Even

@
odd
0

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practicals
Tutorials = Nil Practical = Nil

8. Course Description:
This course will enable the post graduate students to understand and rationalize the concept involved
in solid state chemistry. It also covers the chemistry of biopolymer and macromolecular solutions.
The students will also be made familiar with bio-molecular simulations
9. Course Objectives:
The objectives of this course are:
1. To provide an introduction to the concepts underllng solid state chemistry
2. To illustrate the wide range of materials and physical properties currently available
3. To enable students to identiff different types of pol),mers in our surroundings
4. To introduce students to the practical application of poll,rners and explain bio-molecular

simulations
10, Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
I . Identifl, the structurc and packing in solids and different defects in crystals.
2. Apply the simulations on bio-molecules
3. Demonstrate the solid solutions including phase transitions.
4. Understand the biopolymer interactions and the thermodynamics of macromolecular solutions
ll. Unit wise detailed content

Unit-l Number of lectures : l0 Title of the unit: Solid state - I
Solid state reactions: experimental procedures, factors influencing solid state reactions.
Characterization of solids: Physical techniques diffraction methods; X-rays diffraction, electron
diffraction and neutron diffraction; microscopic techniques; SEM and TEM. Crystals defects and
non stoichiometry: perfect and imperfect crystals, thermodynamics of Schottky and Frenkel defects,
colour centres. extended defects; stacking faults, grain boundaries and dislocations.
Unit - 2 Number of lectures : l0 Title of the unit: Solid State - II
Solid solutions: Substitutional and intcrstitial solid solutions, requircmcnt for solid solution
formation, experimental methods for studying solid solutions, Phasc transitions, Buerger,s and
thermodynamic classifications ofphasc transitions. Conductivity in solids: structure and conduction
mechanism in ionic conductors and superionic conductors, band theory of metals, band structurc of
semiconductors, n-type and p+ype semiconductivi ty..
Unit - 3 Number of lectures = l0 Title of the unit: Biophysical
Biopolymer interactions and Thermodl,namics of Macromolecular solutions: Non-covalent
intcraction, Electrostatic: dipole-dipolc interaction, Dispersion forcc interaction, Hydrophobic
interaction. Multiple Equilibria and various types of binding processes in biological systems.
Thermodynamics of biopolymer solutions, Flory-Huggins model of macromolecular solvation,
Osmotic pressure and Donnan membrane equilibrium.

\eP
11/

4. Type of Course (use tick mark)

Lectures : 40
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Unit - 4 Number of lectures = 10 Title of the unit: Statistical l\Iechanics and
Biomolecular simulations

Statistical Mechanics and Biomolecular simulations: Chain configuration of macromolecule,
Random walk model and statistical distribution of end to end dimension. Calculation of average
dimension of various chain strucrures. Conformational transitions: Helix-coil transition, Protein
folding problem. Molecular mechanics and dynamics: Basic principles - molecular representations -
force fields - atom-atom pair potentials - bond length and bond angle and torsion angle potential -
van der Waals and electrostatic potential concepts of molecular dynamics - introduction to time-step
integration algorithms and force fields.
12. Brief Description of self-learning / E-learning component
I
2

3

4

http://www.scielo.briscielo.php?scripFsci_arttext&pid=S0103-50532002000100004.
hnps://www.chem.uci. edu/'lawm/Basic%20West%20Ch%20 1.pdf
https://leseprobe.buch.de/images -adbl36l0c/360cdf9a-dc74-4828-b88e-3d807eOb79b8.pdf

Jlio scrcnce.r arti -tt984/l 8/ l4lE0 l/metaI

13. Books Recommended
Biophysical Chemistry Part I, II, ilI - Charles R Cantor, Paul R. Schimmel, W. H. Freeman of
Company ISBN: 978-071671 1889
Biophysical Chemistry - P.S. Kalsi and N. Mahanta New Age Intemational Publishers ISBN:
978- 1781830031
Textbook of Biophysical Chemistry- U N Dash Macmillan lndia Bockris, J.O.M. and A.K.N.
Reddy. Modem Electrochemistry. Vol.l & 2 ISBN: 978-14615-7467-5
Glasstone, S. Electrochemistry ISBN: 97 8-14437 22940
Reiger, P.H. Electrochemistry ISBN : 978-94-01I -0691-7
Heyrovsky. Polarography ISBN: 97 81483227 467
Kannala, Zutshi. Introduction to Polarography and Allied Techni ques ISBN : 9'7 8-81 2241'7 9 13
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2.course Name
3. C'ourse Code

5. Pre-
requisite
(if any)

7, Tct.rl Number of Lectu res, Tutorials, Practical
r-cctures : Nil

Name of the D rtment:I
Ph cal Special Practical -l L T P

I 7060310 0 0 6

4. lttr. nf Course (use tick mark) Core (tl DSE O SEC O

B.Sc. (Hons)
Chemistry or B.Sc.
(Non
MedicalMedical)

6. Frequency
(use tick
marks)

Even odd

o
Either
Sem 0

Every
Sem 0

Tutorials : Nil Practical = 78
8. Course tion:
Thi ri techni

characterizi indi t
lari u,ildipo ski

S ursCo wl enab the studen tS to eatn vano Su oten omctrl c tratitl andp ng ques
fo aclan d thoutconcepts cators S w1tudents aln8 SO earn anoUS o

meter and It alsopo a tforma to devel vartousmetry ls laboraofgr p op tory
ex atl no to ual methodscontrol fo anal Sq ysl

Course Ob9 ectives:

1. To explain the principles of potentiometer, polarimeter and dipole meter.
2. To determine the specific rotation of optically active substances and identifli the dcxtro and

laevo-rotation of substances.
3. To predict the dielectric constant

le rreter..larimeter and di4. To learn the rvorkin of potentiometer,

The objectives of this course are:

10. Course Outcomes (COs
Upon successful completion of this course, the student will be able to:
I' Determine dielectric constant of non-aqueous liquid at different concentrations and hence

determination of Dipole Moment.
2. Describe various potentiometric titrations.
3. Describe application and functioning polarimeter.

rotation of various opticall4. Detemrine the fic
rimentsI l. List of Ex

I. Potentiometric titrations
1. Mohr's salt or FeSO+ vs KMnO+titration
2. Mohr's salt or FeSO+vs KzCrzOztitration.
3. KCI or KI vs AgNO3titration
4. (KCl + KI) vs AgNO3 mixture titration
5. (KCl + KBr +KI) vs AgNO: mixture titration
6. Le'' vsl'e"'trtratlon.

II. Polarimetry
a. To determine specific rotation for various optically activc substances.
b. To determine concentration ofglucose or fructose or sucrose or tartaric acid in solution.c. To determine thc percentage composition of optical substances in the binary mixture
(components comprise of Glucose or Fructose or sucrose or Tartaric acid )III . Dipolemetry

uids.To determine the dielectric constant of-various organic lia.

12. Brief Description of selfJearning / EJearning componcnt

l. https://youtu .bel g5z6EaT 46iA

0

concepts

active substances.

I

I

i
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13. Books Recommended

1

2

3

4

Khosla,B.D., V.C. Garg and A. Gulati.Senior Practical Physical Chemistry.
Thawale,A. and P. Mathur. Experimental Physical Chemistry.
Vishwanatha,B. and P. S Raghav. Practical Physical Chemistry.
Sindhu, P.S. Practical in Chemis

$t* M ,t/' tr

1{

2. https:i/youtu.be/JwCeCS2YRVo
3. https:/iyouh:.be/mlE I EBsPEas
4. wurr.iiserpune.ac.in/-bhasbapatlphy22l _fileslSITechPolar.pdf
S. nttps:Zwwvjnuant.ea
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2. Course Name L T P
3. Course Code 170603 I 1 0 0 6

4. Type of Course (use tick mark) Core (vf DSE O SEC O

5. Pre
requisite

6. Frequency
(use
marks)

tick
Even

0
odd

o
Either
Sem Q

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practical
Lectures = Nil Tutorials : Nil Practical = 78

course will enable the students to rationalize the applications of conductometer, pH meter and
flame photometer. Students can apply the principle behind acid base titrations and can find the
strength of unknown solutions by measuring the mobility of ions using
will help the students to find out pH of the solutions and make them fami

a conductometer. pH meter
liar to Flame photometry.

This

The objectives of this course are to:.
1. To provide the firm foundation on conductometric titration.
2. To determine the conductivity of cirus fruits and succinic acid and with different acid and base
3. To demonstrate the pH of different solutions

dissociating in flame.experiments on alkali and alkali earth metals by thermall4. To

10. Course Outcomes (COs):

Upon successful comptetion of this course, the student u.ill be able to
l. Explain the theory bchind conductivity of ions
2. Describe the application of pH meter
3. Verify the Debye Hiickel Onsager equation for strong electrolltcs
4. Demonstrate lication and working of flame
ll. List of ts
I. Conductometric titrations
a. Citric acid vs NaOH
b. Succinic Acid vs NaOH
c. CH:COOH vs NH+OH
d. HClvsCH:COONa
e. (HCl + CHTCOOH) vs NaOH mixture
f. (HCl + CH:COOH + CuSO+) vs NaOH mixture.
g. To study the conductometry titration of hydrochloric acid with sodium carbonate. Also

determine the concentration ofsodium carbonate in a commercial sample of,soda ash.
h. KCI orKIvs AgNO:

i. To determine solubility and solubility product of sparingly soluble salts (Agcl,
PbSO+, BaSO+)

j. Verifu of Debye Hiikel Onsager equation for strong electrolyes.
II. pH metric titrations

l. Succinic Acid titration vs NaOH
2. Citric Acid titration vs NaOH
3. To predict composition of Copper amine complex from CuSOa vs.NtLOH titration.
4. To determine dissociation constant of weak acid

III. Flame Photo

R,\P

l. Name of the Department: Chemistrv
Physical Special practical-lI

B.Sc. (Hons)
Chemisfy or B.Sc.
(Non
Medical/Medical)

8. Course Description:

9. Course Objectives:

I

I

I

fu-----t- V



l. To determine the concentration of Na+ or Li+ or Cal-r ions in solution.

12, Brief Description of self-learnin g / E-learning component

2. https: //nptel.ac.ir/courses/ 1 22 t 0 I 00 1 /Slide/lect3 8/3 8_6.htm
3. https://nptel.ac.in/courses/12210I00I/Slide/lect38i38 4.htm
4. https:/iyoutu.be/JhBs_SDrPYo
5. https://youtu.be/2tJoZStFwjU

122101001/37I httos:,fnntel.ac

13. Books Recommended
Khosla,B.D., V.C. Garg and A. Gulati.Senior Practical Physical Chemistry.
Thawale,A. and P. Mathur. Experimental Physical Chemistry.
Vishwanatha,B. and P. S Raghav. Practical Physical Chemistry.

1.

2.
3.
4. Sindhu, P.S. Practical in Physical Chemistry.

hy"
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l. Name of the Department: Chemistry
2. Course Name Physical Special Practical-

ilI
L T P

3. Course Code 1t060312 0 0 6

4. Type of Course (use tick mark) Core (rf sEC 0
5. Pre.

requisite (if
any)

B.Sc. (Hons)
Chemistry or B.Sc.
(l.,tron

Medical/Medical)

Even

0
odd
(t1

Either
Sem 0

Every
Sem 0

7, Total Number of Lecfures, Tutorials, Practicals
Lectures = Nil Tutorials = Nil Practical = 78

8. Course Description:
This course provides practical training on the use of special instruments like Ultrasonic
Interferometer and spectro calorimeter. This lab course also enables the students to have practical
knowledge about the kinetics of different reactions and the factors it depends upon.

9. Course Objectives:
The objectives of this course are to:
1. To have clear concepts about kinetics of a reaction.
2. To explain terms like rate law, order of reaction, molecularity and chemistry behind iodine

clock reaction.
3. To leam the activation energy for hydrolysis ofan ester
4. To enable students to apply the basic principles of UV-visible spectrophotometer and determine

concentration of unknown solutions fiom their },m* values.

10, Course Outcomes (COs):

Upon successful completion of this course, the student will be able to
I . Measure the speed of sound for various liquids.
2. Verify Lambert-Beer's law by different coloured solutions and find the unknown concentration

of any coloured solution.
3. Detennine the activation energy for hydrolysis of an ester.
4. Study reaction kinetics of the iodine clock reaction.

11. List of Experiments
I. Ultrasoniclnterferometry

a. To me.rsure speed of sound for various liquids.
b. To determine the isentropic compressibility of liquids.
II. Calorimetry
a. To test the validity of Lambert- Beer's [,aw for KMnOa and KuCruOz
b. To dctermine the concentration of copper sulphate, potassium pernanganate and potassium
dichromate in the given solution.

To study complex formation bctwccn ferric and thiocyanate ions.
Chemical Kinetics
To determine thc activation energy for the hydrolysis ofethyl or methyl acetate.
To determine the temperature coefficicnt for the hydrolysis of ethyl or methyl acetate.
To study the kinetics of rcaction between potassium iodidc and potassium persulphate
solution using thc clock reaction.

c

a,

b.

d.

IIL

To stndy thc kinetics ofacid catallzed invcrsion ofcane sugar.

12. Brief Description of self-learning / E-learning component

RJr, 1g

DSE 0
6, Frequency

(use tick
marks)

I

I

I
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l.
2.

3.
4.

//www lideshare.net/Tapeshwary /c onmeter-
tano,&inetics.h

1 0O/module2lmodule2 pdf
h sttps adav I o 52 I697 05
chem bd. lrclstry edu/j tml

13. Books Recommended

Gulati. Senior ical Chemi
Experimental Chemistry

ish Practi Chemisysical
Practic

1 Khos D C andla,B. A.G*g Practical Ph]r stry
2. Thawale Pand,A. Mathur Ph calysl
3 and P Swanatha,B cal PhRagha ry
4 S S.P alindhu, ln Ph
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Semester III
Snecialization: Orsanic Chemistrv

1 Neme of the Department: Chemistry
2, '-r... rt iiamp

4. Type of Course (use tick mark)

5. Pre-
requisite
(if any)

Photochemistry and Pericyclic
Reactions

L T P

I 7060313 3 0

Core (rtl DSE 0 sEC 0

B.Sc. (Hons)
Chemistry or B.Sc
(Non
MedicalMedical)

6. Frequency
(use tick
marks)

Even

0
odd
(e1

Either
SemQ

EverySem

0

7. Total Number of Lectures, Tutorials,Practicals
Lectures = 40 Tutorials = Nil Practical : Nil
8. Course Description:
The course covers the study of organic chemical reactions in the presence and absence of light.
Different photo physical and photochemical processes will be introduced and elaborate the
interaction of Electromagnetic radiation with organic molecules. The involvement of different
molecular orbitals in photochemical and pericyclic reactions will be briefly discussed in the course.

9. Course Objectives:
l. To demonstrate the effect of EMR on matter and how chemical reactions proceed by the action

of EMR
2. To understand the photochemical reaction of alkene and photo rearrangements
3. To understand pericyclic reactions, its types and MOs change during different types of

photochemical reactions.
4. To leam the different types of rearrangement reaction

10. Course Outcomes (COs):

On completion of this course, the students will be able to
1. Explain the phenomenon of photochemistry.
2. Perform the photochemical reactions of alkenes, carbonyl and aromatic compounds.
3. Apply the Woodwar#Hoffmann rules goveming pericyclic reactions.
4. Describe different types of rearrangement reactions

I l. Unit wise detailed content
Title of the unit: Photochemistry

Photochemical reaclions: lnteraction of electromagnetic radiation with matter, types of excitations,
fate of excited molecule, Jablonski diagram, energy pooling, exciplexes,
cxcimers,photosensitization, quantum yield,solvent effects, transfer of cxcitation energy,
actinometry, Stcm-Volmer plot, delayed fluorescence.
Photochemistry of Alkenes: Intramolecular reactions of thc olcfinic bond- geometrical
isomerism,non-vertical energy transfer; photochemicalAdditions, cyclisation,rearrangement ofl,3-
,1,4- and 1,5-dienes;dimcrizations.

Unit - 2 Number of lectures : 10 Title of the unit: Photochemistry of Carbonyl and
Aromatic compounds

Photochcmistry of Carbonyl Compounds: [ntramolecular reactions of carbonyl compounds-
saturated, cyclic and acyclic,p,y-unsaturatcd and o,B-unsaturated
compounds,Cyclohexadienones.lntermolecular cycloaddition reaptions-dimerisations and oxetane

\Ary
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3. Course Code 0

Unit-l Number of lectures = l0
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formation.
Photochemistry of Aromatic Compounds: Isomerization, skeletal isomerizations, Dewar and
prismanes in isomerization. Additions and substitutions.
Miscellaneous Photochemical Reactions: Photo-Fries rearrangement of ethers and anilides, Barton
reaction. Singlet molecular oxygen reactions. Photodegradation of polymers, Hoffrnan-Loefller-
Freytag reaction.

Unit - 3 Number of lectures = l0 Title of the unit: Pericyclic Reactions
General pericyclic selection rule and its applications, Molecular orbital symmetry, Frontier orbitals
of ethylene, 1,3-butadiene, 1,3,5-hexatriene and allyl system. Classification of pericyclic reactions,
Woodward - Hoffrnann correlation diagrams, FMO and PMO approach, Hiickel-Mobius approach
Electrocyclic reactions - conrotatory and disrotatory motions, 4n, 4n+2 and allyl systems
Cycloadditions - anlaraf'acial and suprafacial additions, 4n and 4n+2 systems with a greater
emphasis on (2+2) and (4+2) cycloaddition-stereochemical effects and effects of substituents on the
rates of cycloadditions, 1,3-dipolar cycloadditions and cheleotropic reactions.

Unit - 4 Title of the unit: Sigmatropic Rearrangements
Sigmatropic Rearrangements-suprafacial and antrafacial shifts [,2]-sigmatropic shifts involving
carbon moieties retention and inversion of configuration, (3,3) and (5,5) sigmatropic
rearrangements, detailed treatment of Claisen and Cope rearrangements, fluxional tautomerism, aza-
cope rearrangements, introductions to Ene reactions, simple problems on pericyclic
reactions.Electrocyclic rearrangement of cyclobutenes and 1,3-cyclohexadienes.Chelotropic
rearrangements

12. Brief Description of self learning / E-learning component
l. http://nptel.ac.in/courses/l M 10503 8/
2. http://assets.vmou.ac.inMSCCH06.pdf.

13. Books Recommended
l. Organic Photochemistry Charlcs Hcrbert DePuy (Author), Dennis Chapman (Author),

Prentice Hall (1 June 1972), ISBN-r3:978-0135995716
2. Aspects of Organic Photochemistry - W.M. Horsepool,Academic Press (1976),ISBN-13:978-

0123566508
3. Organic Photochemistry. Coxon,J.M and Halton, B., Cambridge University Press; 2 edition (3

March 201 1)ISBN-13: 978-0521 189729
4. Pericyclic Reactions: A Mechanistic Study, Mukherji, S.M., Macmillan India Press,ISBN

l3: 9780836406375
5. Principles of Molecular Photochemistry An Introduction,N.J.Turro, J.C.Scaiano,V.Ramamurthy,

ISBN-l 3: 978-l 891389573
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2. Course Name Heterocyclic Chemistry and Organic
Synthesis

L T P

3. Course Code I 70603 l4 3 0 0

4. Type of Course (use tick mark) Core (y') DSE 0 sEC 0
5, Pre-

requisite
(if any)

B.Sc. (Hons)
Chemistry or B.Sc.
(l.tron

Medical/Medical

6. Frequency
(use tick
marks)

Even

0
odd
g

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures. Tuto Practicals
Lectures: 40 Tutorials = Nil Practical = Nil
8. Course Desc tion:

The course introduces the chemistry of important five and six membered heterocyclic compounds
and different name reactions which were widely used by the organic chemists in the sl,nthesis of
drug molecules. This course also covers the disconnection approach which facilitates the chemists to

The objective of this course is
I . To describe the synthesis of heterocyclic compounds
2. To explain the reaction mechanisms of heterocyclic compounds
3. To describe the guidelines for choosing disconnections in chemical synthesis
4. To discuss the name reactions widel used in c thesis

10. Course Outcomes (COs):

After complction of this cowse, studcnts will be able to
I Design thc heterocyclic organic compounds
2. Design and synthesize fused ring heterocyclic compounds
3. Apply different name reactions in the synthesis ofnahlral products
4.A the s of disconnection
I l. Unit wise detailed content
Unit- l Number of lectures = l0 Title of the unit: Five-membered Heterocycles

Synthesis and reactions of Five membered rings with two heteroatoms: imidazole, oxazole, thiazole
and benzo fused anal : indole, benzoflran
Unit - 2 Title of the unit: Six -membered Hetero
Synthesis and reactions of six membered rings: Pyridine, Pgazine and Benzofused six membered

with onc, two and three heteroatoms: noline, and acridine
Number of lectures : l0 Title of the unit: Name Reactions and Natural

roducts
Mechanism and applications of name reactions:Aldol, Perkin, Benzoin, cannizarro, wittig,
Reformatsky, Mannich, Diels - Aldcr, Stork Enamine reactions and Michael addition.
Chcmistry of natural products: Alkaloids, Terpenoids, and Steroids (Gcneral methods of structural
clucidation

Unit - 4 Number of lectures = 10 Title ofthe unit: I)isconnection A roach

Introduction to disconncction and syntheticS valents, Guidelines for

Nv
9>

l. Name of the Department :Chemistry

design the pathway for the synthesis ofdrug molecules and natural products.

9. Course Objectives:

Number of lectures = l0

Unit - 3

I

I

t V



choosing disconnections, Functional group interconversions.

One group C-C Disconnections: Synthesis of alcohols and carbonyl compounds by 1,1 C-C
disconnections, synthesis of alcohols and carbonyl compounds by 1,2 C-C disconnections.
Regioselectivity in Michael reactions, Alkene synthesis by Wittig reaction, use of acetylenes
(alkynes) and aliphatic nitro compounds in organic synthesis.
Two group C-C Disconnections: Diels Alder reaction: stereospecificity and stereoselectivity, endo
selectivity, regioselectivity. 1,3-dicarbonyl compounds, Michael addition and Robinson annulation.

12. Brief Description of selfJearning / EJearning component
I
2
J

http://nptel.ac.in/syllabus/ 1 04 1 05 034/
http:/ibhavanscollegedakor.org/images/pd?scTdisconnetcion.pdf.
https ://onlinecourses.npte[.ac.in /noc I 8_cyO3/preview.

13. Books Recommended
l. Singh, J.,Yadav, L.D.S. and Singh J. Organic synthesis (2018),PragatiPrakashan, 14th Edition,

ISBN: 97il-93-878 I 2-50-5
2. Ahluwalia, V.K. Heterocyclic Chemistry(2016), revised edition, Narosa Publishing House,ISBN:

978-8184875591
3. Gupta, R.R., M. Kumar and V. Gupta. Heterocyclic Chemistry, Volume II: Five-Membered

Heterocycles (1999), Springer, ISBN 978-3-662 -077 57-3
4. Organic Chemistry,Finar, I.L. Volume I, 6s Edition, Pearson, ISBN: 978-81-7 7 58-542-l
5. Organic synthesis : The Disconnection Approach(2008), Sturant Warren, Paul Wyatt, 2nd

Edition, Publisher: Wiley, ISBN: 97 8-0-47 0-7 1236-8
6. Advanced Organic Chemistry, Parts A & B, Carey, F.A. &Sundberg, R. J. Plenum: U.S. (2004).
7. Modem Methods of Organic Synthesis, Camrthers, W. Cambridge University Press (1971).
8. Introduction to the Chemistry of Heterocyclic Compounds, Acheson, R. M. John Wiley

&Sons(1976).
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l. Name of the Department :Ch
2. Course Name Reagents and Rearrangements L T P

3. Course Code 170603 15 3 0 0

4. Type of Course (use tick mark) Core (rrt DSE 0 sEC 0
5. Pre-

requisite
(if any)

B.Sc. (Hons)
Chemistry or B^Sc
(Non
MedicaLMedical)

6. Frequency
(use tick
marks)

Even

0
odd
g

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practical
Lectures = 40 Tutorials : Nil

This course is designed for students to acquire knowledge in organic transformations using different
reagents. [t provides sound knowledge of different molecular rearrangements in synthesis of organic
compounds. .

9. Course Objectives:
The objectives ofthis course are:
l. To study the preparation,properties and applications of organometallic reagents
2. To study the preparation,properties and applications of oxidizing agents
3. To study the preparation,propefiies and applications of reducing agents
4. To discuss different molecular rearrangements.

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
l. To apply the use of organometallic reagents in organic synthesis
2. Apply different rcagents in the organic transformations.
3, Understand thc need to study molecular rearrangemcnts.
4. Construct cfficient, simple mechanistic pathways for the synthesis of a given compound

I l. Unit wise detailed content
Unit-l Number of lectures = l0 Title of the unit: Organometallic Reagents
Preparation, properties and applications of following reagents in organic slnthesis with mechanistic
details.
Organo magnesium reagents, Organo copper reagents, Organo zinc reagents, Organo lithium
reagents, Organo boron reagents, Organo tin reagents, Organo silicon reagents and Organo
Palladium reagents.

Unit - 2 Number of lectures = l0 Title of the unit: Oxidation
Preparation, properties and applications of following reagents in organic synthesis with mechanistic
details.
DDQ, Selinium dioxide, Peracids, Prevost Oxidations, Osmium teraoxide, Potassium perrnanganate,
Cr(VI) oxidants, DMSO oxidants, Manganese dioxide, Silver Carbonate, Periodic acid, Lead tetra
acetate and thallium (III) nitrate.Sharpless Asyrnmetric epoxidation, As),rnmctric hydroxylation and
aminohydroxylation.

Unit - 3 Number of lectures = l0 Title of the unit: Reduction
Preparation, properties and applications of following reagents in organic synthesis with mechanistic
details of Catalytic hydrogcnations, Lithium aluminiumhydride and sodium borohydridc, DIBAL-H,
Sodium cyanoborohydride, Alanes and Boranes, and Diimide reductions.
Unit - 4 Number of lectures = l0 Title of the unit: Nlolecular rearrangements

Y*"t- Y/ M---^- u

Practical = Nil
8. Course Description:
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Definition and classification. Molecular rearrangements involving l) electron deficient carbon:
Wagner- Meerwein, Pinacol-Pinacolone, Allylic and Wolff Rearrangement. 2) electron deficient
Nitrogen: Hofmann, Lossen, curtius, schmidt and Beckmann rearrangements 3) elechon deficient
Oxygen: Baeyer-Villiger oxidation. 4) Base catalysed rearrangements: Benzilic acid, Favourski,
Trans annular, Sommlett-Hauser and Smiles rearran

12. Brief Description of self learning / EJearning component
I
2
3

http://nptel.ac.inlcourse.php.
hnp://www.chem.iitb.ac. ir/-kpk/ra.pdf

.ac. 1005/downl
13. Books Recommended
1. organic synthesis concepts, Methods and starting Materials,Fuhrhop, J.-H. andpenzilin , G..

Vch Pub (May 1997), ISBN-13: 978-1560818144
2. Some Modem Methods of organic Synthesis,Camrthers, w. cambridge University press; 3

edition (January 30, 1987), ISBN-l3: 978-0521311175
3. Modern Synthesis Reactions, House, H.o. and w.A. Benjamin. w. a. benjamin; 2nd edition

(1972), ISBN-I3: 978-0805345018
4' Advanced organic chemistry - Jerry March, John wiley & Sons Inc; 3rd edition, ISBN:979-

0471854722
5. Principles of organic Syrthesis,Norman, R.o.c. and coxon, J.M. Springer; softcover reprint of

the original 3rd ed. (1993)
6. Advanced organic chemistry: Part B: Reaction and synthesis,carey, F.A. and R.J. Sundburg.

Springer; (2008), ISBN-13: 978-0387683546
Disconnecti Warren, Wyatt,

Edi lisher:
7 SL^ IS The on 002 8 SturantOrgan i ynthes aP ul 2nd(Approach )

tlon Pub w BNIS 97 78-0-4 70- I 23 tt6-



I. Name of the Department: Chemistry
2. Course Name Organic Special Practical -l L T P

3. Course Code I 7060316 0 0 4

4. Type of Course (use tick mark) Core (t/) sEC 0

8. Pre-
requisite

(if any)

B.Sc. (Hons)
Chemistry or B.Sc.
(Non
Medical/T\4edical)

9. Frequency
(use tick marks)

Eve
n

e)
d

0

Od Eith
er
Sem

0

Ever

v
Sem

0

7. Total Number of Lectures, Tutorials, Practicals
Lectures = Nil Tutorials = Nil Practical = 52
8. Course Description:
The course provides a core for future snrdies in Organic Synthesis. It includes introduction to basic
practical skills including safe working practices (risk, hazard and control measures), laboratory
report writing. It covers the isolation of some important natural products, their separation and
purification as well as estimation experiments.

Objectives:
I . To make students able to carry out organic isolations ofnatural products
2. To learn the methods for their separation and purification.
3. To leam the estimation of organic compounds.
4. To learn the method of extraction of nah.ral products.

Upon successful completion of this course, the student will be able to:
L Apply the application of analyical methods based on titrations, isolation, separations, etc
2. Design and apply the analysis related to a question of relevance based on experience in the

laboratory and research of the scientific literaftrre
3. Solve most important problems of quantitative analysis.
4. Develop methods for extraction of natural products.

I l. List of Experiments

Quantitative Analysis
Isolation of natural products:

i) Isolation ofcaffeine from tea leaves
ii) Isolation ofpiperene from black pepper
iiD Isolation of B-carotene from carrots
iv) Isolation oflycopene from tomatoes
v) Isolation of limonene from lemon peel
vi) Isolation of casein fiom milk
vii) Isolation of DNA from Onion/ Strawberries

Quantitative analysis :
l. Estimation of Amines using bromatc-bromide solution method.
2. Estimation of phenols using bromate-bromide solution method.
3. Estimation of Iodine by Vij's Solution
4. Estimation of glucose and sucrose by chemical mcthods.
5. Estimation of amino acids by chemical methods

M=v v
eb

t

DSE O

9. Course

10. Course Outcomes (COs):
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Students need to perform a total l0 experiments in all.

I2. Books Recommended
L Vishnoi, N. K., Advanced Practical Organic Chemistry,3d edition, ISBN: 9788125931287,

9788125931287
2. Brian S,Fumiss, A.J. Hannaford, Peter W.G. Smith and Tatchell, A. R., Vogel's Textbook of
3. Practical Organic chemistry, 5th edition, John Wiley & Sons, New York, ISBN:0582462363
4. Natural Products Isolation, Editors: Sarker, Satya D. (Ed.), ISBN 978-l-59259-955-4.
E link:

I
2
J
4
5

h efU
httos://www voutube.con/watch'h-9tcErJzei UY
https ://www.voutube.com/watch h-ZtMw iEnqll\,lo
httos ://wwlr,.),outube.com/watch?v:ozff aj ukhTU
https://www.n-anahtech.co.iolarchives/003/20 I 602/ApplicationSheet GT-200-OF032E.pdf
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l. Name of the Department: Chemistry
2. Course Name Organic Special

Practical -II
L T P

3. Course Code 170603 l7 0 0 4

4. Type of Course (use tick mark) Core (d DSE O sEC 0
5. Pre-requisite

(if any)
B.Sc. (Hons)
Chemistry or B.Sc.
(Non
MedicaLMedical)

Even

0
odd

e1

Either
Sem 0

Every
Sem 0

7. Total Number of Lectures, Tutorials, Practical
Lectures = 0 Tutorials = 0 Practical = 78
8. Course Desc{ption:
This Course will introduce the students to synthesize the organic compounds though multi step
processes and will enable them to develop and practice independent leaming skills. This course will
also give a platform to develop different methods to synthesize organic compounds..

9, Cqurse Objectives:
The objectives of this course are to:
l. Perform the standard techniques used in practical organic chemistry.
2. Plan and carry out a multi-step synthesis using a prescribed procedure.
3. Measure and report relevant physical properties ofprepared compounds.
4. Handle organic chemicals safely and describe their potential dan gers.

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
l Describc various techniques used for synthesis of organic compounds.
2. Describc disposal techniques and laboratory emcrgency procedures.
3. Know the handling of instruments.
4. Apply purification techniques for the purification of organic compounds

11. List of Experiments

Advanced Multistep synthesis :
L Benzaldehyde --- Bezoin -* Benzil ---+ Benzilic acid
2. Benzophenone ---+ benzopinacol -r benzopinacolone.
3. Benzaldehyde -+ chalcone -r chalcone epoxide
4. Cyclohexanone ---+ cyclohexanone oxime ---+ caprolactone
(Or) other suitable multi-step synthesis
Note: Students need to perform at least 5 experiments in all.

12. Books Recommended

L Chapman and Hall, 5th edition, Textbook of Practical Organic Chemistry, 1996.
2. Nicolas Bogliotti, RobaMoumn6,Multi step organic synthesis, A guide through

expcriments,.Dec 20 I 7.ISBN: 97 83527 34065 t.
3. Vogel's Textbook Of Practical Organic Chemistry (5th Edition)by A.I. Vogel; A.R. Tatchell;

B.S. Fumis; A.J. Hannaford; P.W.G. Smith, ISBN 13: 9780582462366
4. Vishnoi, N. K.. Advanced Practical Organic Chcmistry,3'd edition, ISBN:978812593 l2tl7,

9'788125931287

I .https://venturacollegeorganicchcmistry.weebly.com/uplo ad, / I I 41213 I | 4231 90/1 2blexptl 2benzilica
E link
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6, Frequency
(use tick
marks)
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J. httr-r:// lications. .de/record/4 594291t\les/26 Ii l.ndf
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1. Name of the Department: Chemistry
Organic Special Practical -III2.Course Name L T P

3.Course Code 170603 t 8 0 0 4

Core (/) DSE 0 sEC 0

5, Pre-
requisite
(if any)

B-Sc.
(Hons) Chemistry or
B.Sc. (Non
Medical/Medical)

6. Frequency
(use tick marks)

Even

0
odd
(t)

Either
Sem 0

Every
Sem 0

7. Total Number ofLectures, Tutorials, Practical
Lectures = 0 Tutorials = 0 Practical = 52

L Course Description:
This Course will introduce the students to synthesize the organic compounds through various
oxidation/reduction reactions and will enable them to develop and practice independent leaming
skills. This course will also give a platform to leam different reagents to synthesize organic
compounds.

9. Course Objectives:
The objectives ofthis course are to:
1 . Perform the standard techniques used in practical organic chemistry.
2. Plan and carry out various oxidation/reduction reactions through modern methods.
3. Leam the various reagents of organic chemistry.
4. Handle organic chemicals safely and describe their potential dangers.
5. Use the reference material found in the laboratory.

10. Course Outcomes (COs):

Upon successful completion of this course, the student will be able to:
1. Describe various reagents used for synthesis oforganic compounds.
2. Describe disposal techniques and laboratory emergency procedures.
3. Know the handling of different chemicals and instruments.
4. Prepare himself/herself according to the modem research field.

I l List of Experiments

Organic Synthesis
l. Protection and deprotection reactions of carboxylic acids, amines, alcohols, 1 ,2- diols, aldehydes

/ketones, etc.
2. Oxidation reactions ofalcohols, aldehydes, etc.
3. Reduction reactions of aldehydes/ ketones, carboxylic acids, carbon-carbon multiple

bonds. nitro compounds
4. Metals/ metal salts catalyzed coupling reactions
5. Diels-Alderreactions
6. Diazotisation reactions for substitutions and couplings

Note: Students need to perform at least l0 experiments (Green chemistry techniques may be
practiced while performing the experiments).

12, Books Recommended

1 . Chapman and Hall, 5th edition, Textbook of Practical Organic Chemistry, 1996.

2. Nicolas Bogliotti, RobaMoumn6, Multi step organic synthesis, A guide through experiments, .Dec
2017. ISBN: 9783527340651.

3. Vogel's Textbook Of Practical Organic Chemistry (5th Edition) by A.l. Vogel; A.R. Tatchell;
B.S. Fumis; A.J. Hannaford; P.W.C. Smith, ISBN l3: 9780582462366

4. Vishnoi, N. K., Advanced Practical Organic Chemistry, 3'd edition, ISBN: 97881 2593 t 287,
9788125931287 ^. /,
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4. Type of Course (use tick mark)
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9788125931287
E link:
I
2
3
4
5

. httrls:/www.youtube.conl/watch Jv, HTxaT-oovew
httos://www. voutube.com/rvatch?v- BM-EIuw
httos ://v,'wu,.youtube.com/watchh- LO4sdDSFE3 U
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1. Name of the Department : Department of Chemistry

2. Course Name Drug Design and Development L T

3, Course Code 17060319 2 0 0

4. Type of Course (use tick mark) Core 0 DSE (/) SEC 0

5. Pre-requisite
(if any)

B.Sc. (Hons)
Chemistry or
B.Sc. (].{on-
Medical)

6. Frequency
(use tick
marks)

Even 0 odd
(/)

Either
Sem 0

7. Total Number of Lectures, Tutorials, Practicals

Lectures = 26 Tutorials = Nil Practical = Nil
8. Course Description;

This discipline
understanding o

specific elective course will enable postgraduate students to develop an
fdesign of drug. Concepts involved in understanding drug targets through study of

various drug receptors will be explained. Various concepts such as isosterism, bioiososterism and
prodrugs with their applications in drug design will be explained. Role of stereoselectivity in drug
design will also be discussed. Role of QSAR studies and molecular properties will also be part of
S . Finall ter aided and modeling will be explained.
9, Course Objectives:

1. This course will explore the process of drug development from target identification
2. It will present drug development as a process involving target selection, lead discovery using

computer-based methods and combinatorial chemistry/high-throughput screening.
3. Students will leam about molecular rccognition, computer aided drug design, and toxicology as

applied to the development ofnew medicines.
4. To acquaint students with deep knowledge about drug receptors

10. Course Outcomes (COs):

Students will be able to:
L Develop an understanding of drug targets as a recognition site for pharmaceutical agents; how the
chemical structure ofa substance influences interaction with a drug target
2
J

4

. Identiff new drug targets for future drug discovery.

. Understand the key concepts of drug design.
Apply knowledge to QSAI{ and molecular properties in designing of new drugs.

ll. Unit wise detailed content

Unit-l Number of lectures = 6 Title of the unit: Drug Receptors
and classification of receptors, Forces involved in drug receptors- interactions,
ism and antagonism, Concept of Spare receptors, Ion Channel receptors,

Basic concept
Receptor agon
Topographical study of the following receptors: Adrenergic, cholinergic, opioid receptors, H-l &
H-2 receptors.

Unit - 2 Number of lectures = 6 Title of the unit: Drug Design
Concept of isosterism and bioiososterism and their applications in drug design, Antimctabolite
approach to drug design, Analog drug design, Prodrugs, Gcncral pathways of drug metabolism,
Stereochcmical aspects of drug action
Unit - 3 Number of lectures = 7 Title of the unit: QSAR and Molecular properties in

N." Yr/_w* Y

P

Every
Sem

0



d des
Basic introduction of QSAR and its Applicati
Molecular modeling: Prediction and analys
importance in drug design.

ons in drug design
is of ADMET properties of new molecules and its

binatorial Rationalchemistry, design,
di
Basi fo com to B AS Sc trate ofCSapproach drudrug gr

Unit - 4 Number of lectures = 7 of the unit; Computer aided drug design and
Pharm modelin
Title

Physicochemical parameters and methods to calculate them: Hammett equation and electronic
parameters (sigma), lipophilicity effects and parameters (log P, z-substituent constant), steric
effects (Taft steric and molar refractivity). Biological parameters.

lntroduction to computer aided drug design (CADD)

hore modellIntroduction to
of selfJearnin componentI l.Brief D / E-learnin

https ://nptel.ac. inlnoc/individual_course.php?id=noc 1 8-bt28

I
2

3 065/58S:httn l.ac.i urses/ I 02 106

https : //wrrvrzv . ncbi. nlm.nih. gov/pmc/articles/PMC497 53 4l /

12. Books Recommended

Wiley-Interscience publication John Wiley & Sons, Inc. (New york), 1995.
william o. Foye, Principles of Medicinal Chemistry, 3rd ed., varghese publishing House,
Mumbai, 1989.

Kadam & Mahadik, Bothara, Principles of Medicinal chemistry vol. I & II, 4th ed. Nirali
Prakash Pune, t 997.
Leach A., Molecular Modeling: Principles and Applications, pearson, New york.
Langer T., Hoffrnann R.D., Pharmacophores and pharmacophore searchcs, Volume-32, wiley-
VCH, Weinheim.
Perun T.J. and Propst C.L., computer-aided Drug Design Methods and Applications, saurabh
Prakashan Plt.Ltd., New Delhi.
Veerapandian P., Sfiucture Based Drug Design, CRC press, London.

2.

J,

4.

5.

6.

5.

I Manfred E. Wolff, Burger's medicinal Chemistry and Drug Discovery Vol. I to V, Sthed., A

HP,
WV
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