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NOTE

This handbook contains important information to help guide and inform you during your programme of
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information contained in this handbook will be on the student and will not be ground for any
consideration. You are also required to keep abreast of the amendments and additions to the
regulations and syllabus that will be officially notified from time to time.
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REGULATIONS

ASSAM DON BOSCO UNIVERSITY REGULATIONS

GRADUATE DEGREE PROGRAMMES

The following are the regulations of the Assam Don Bosco University concerning the Graduate Programmes leading to the award
of the Bachelor’s Degree in various disciplines made subject to the provisions of its Statutes and Ordinances.

1.0 Academic Calendar

1.1 Each academic year is divided into two semesters of approximately 18 weeks duration: an ~ Autumn Semester (July —
December) and a Spring Semester (January — June). The Autumn Semester shall ordinarily begin in July for students already
on the rolls and the Spring Semester shall ordinarily begin in January. However, the first semester (Autumn, for newly
admitted students) may begin later depending on the completion of admission formalities.

1.2 The schedule of academic activities approved by the Academic Council for each semester, inclusive of the schedule of
continuing evaluation for the semester, dates for the conduct of end-semester examinations, the schedule of publication of
results, etc., shall be laid down in the Academic Calendar for the semester.

2.0 Duration of the Programme

2.1 The normal duration of the Graduate Programme shall be as per the table given below:

Programme Number of Semesters Number of Years
Bachelor of Technology (BTECH) 8 4
Bachelor of Computer Applications (BCA) 6 3
Bachelor of Business Administration (BBA) 6 3
Bachelor of Commerce (BCOM) Honours 6 3
Bachelor of Arts (BA) Honours 6 3
Bachelor of Science (BSc) Honours 6 3

2.2 However, students who do not fulfil some of the requirements in their first attempt and have to repeat them in subsequent
semesters may be permitted up to 4 more semesters (2 years) to complete all the requirements of the degree.

2.3 Under exceptional circumstances and depending on the merit of each case, a period of 2 more semesters (1 year) may be
allowed for the completion of the programme.

3.0 Course Structure
3.1 The University follows Outcome Based Education with Choice Based Credit System (CBCS) for all the Graduate Degree
Programmes. One credit is equivalent to 15 hours of lecture/tutorial or 30 hours of practical. The courses offered for the
Graduate Degree Programmes are divided into two baskets — Core Courses and Elective Courses.
3.2 Core Courses: Core courses are those in the curriculum, the knowledge of which is deemed essential for students who are
pursuing the said Degree Programme.
3.2.1 A student shall be required to take all the core courses offered for a particular programme.
3.2.2 The number of credits required from core courses shall be as prescribed by the competent academic authority.

3.2.3 For UGC programmes, core courses include Discipline Specific Core Courses, Ability Enhancement Compulsory
Courses and Skill Enhancement Courses. For AICTE programmes, core courses include Professional Core Courses (DC),
Engineering Science Courses (IC), Basic Science Courses (IC), Humanities and Social Science Courses (IC), Mandatory
Courses (IC), Project Work, Seminar and Internship in Industry.

3.3 Elective Courses: These are courses in the curriculum which give the student opportunities for specialization and which cater
to his/her interests and career goals. These courses may be selected by the student and/or offered by the department
conducting the programme, from those listed in the curriculum according to the norms laid down by the competent academic
authority.

3.3.1 The number of credits which may be acquired through elective courses shall be prescribed by the competent
academic authority.

3.3.2 For UGC programmes, elective courses include Discipline Specific Elective Courses and Generic Elective Courses.
For AICTE programmes, elective courses include Professional Elective Courses and Open Elective Courses.

3.3.3 It shall be the prerogative of the department not to offer an elective course which has less than 5 students opting
forit.

3.4 The schema of categorization of courses is given below:
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Core Courses
Discipline Specific Core (DC) or|Core courses which are offered by the department conducting the
Professional Core (PC) programme
Elective Courses
Discipline Specific Elective (DE) [Elective courses which are specific to the programme of study
or Professional Elective (PE)

Generic Elective (GE) or Open [Elective courses which are offered by departments of the
Elective (OE) University from departments other than the parent department

3.5 In order to qualify for a Graduate Degree, a student is required to complete the minimum credit requirements as prescribed
by the competent academic authority.

3.6 In addition to the prescribed credit requirement, a student shall have to complete Institutional mandatory courses with Pass
grade, as prescribed by the competent academic authority, from time to time, which shall be recorded in the Grade sheet
but not taken into account for computing the SGPA and the CGPA.

3.7 Audit Courses: Students who secure a CGPA of at least 8 at the end of the 4th semester may opt to take one audit course
per semester from any Department from the 5th semester onwards, provided the course teacher permits the auditing of the
course. This shall be done under the guidance of the Departmental Faculty Advisor/mentor. The student is free to participate
in the evaluation process for such courses. However, an attendance of 75% is necessary for obtaining a P grade for such
courses. When auditing courses offered by other departments, it shall be the responsibility of the student to attend such
courses without missing courses of one’s own department and semester.

3.8 The medium of instruction shall be English and examinations and project reports shall be in English.

3.9 The course structure and syllabi of the Graduate Degree Programmes shall be approved by the Academic Council of the
University. Departmental Boards of Studies (DBS) shall discuss and recommend the syllabi of all the courses offered by the
department from time to time before forwarding the same to the School Board of Studies (SBS). The SBS shall consider the
proposals from the departments and make recommendations to the Academic Council for consideration and approval.

3.10 The curriculum may include industry training and /or fieldwork for a specified time. This is to be satisfactorily completed
before a student is declared eligible for the degree. There shall be credit allocation for such industrial training or fieldwork.
Normally these activities shall be arranged by respective departments, even during semester breaks as approved by the
School Board of Studies.

3.11In addition, students may also opt for additional elective courses in consultation with their mentors (Cf. 3.12). Elective
courses may also be chosen from SWAYAM/NPTEL. Students are required to participate in the evaluation process of such
courses. The grades obtained for such courses shall be recorded in the grade sheet, but not taken into account for computing
SGPA and CGPA.

3.12 Faculty Advisor/Mentor: A faculty advisor/mentor (and a co-mentor to perform the duties of a mentor during the absence
of the mentor) shall be assigned for groups of students. Generally the faculty advisor/mentor shall be assigned by the
concerned department, in consultation with the Director of the School concerned. (For the first year students of the BTECH
programme, the Director of the School of Technology may assign the faculty advisor/ mentor from departments belonging
to other Schools teaching at the SOT). Faculty advisors/ mentors shall help their mentees to plan their courses of study,
advise them on matters relating to academic performance and personality development, and help them to overcome various
problems and difficulties faced by them.

4.0 Admission

4.1 All admissions to the Graduate Degree Programmes of the University shall be on the basis of merit. There may, however, be
provision for direct admission for a limited number of NRI/FN students.
4.2 Eligibility Criteria:
4.2.1 To be considered for admission to a Graduate Degree Programme a candidate should have passed the Higher

Secondary examination of a recognized Board of Higher Secondary Education or an equivalent examination of any
University / Board securing grades/marks as specified in the table below.

4.2.2 A candidate must also obtain qualifying marks required by the University in entrance tests/personal interview as
the case may be. These marks shall be valid only for the academic year for which the test is held.

4.2.3 Admission will be on the basis of performance of the candidate at the qualifying examination, entrance test
and/or personal interview.
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Grade /Marks requirement from qualifying | Entrance Examinations / Personal

Programme examinations Interview

BTECH Passed the qualifying examination with National Entrance Test such as JEE
Physics/ Mathematics /Chemistry/ Computer | State level entrance examination such ag
Science/Electronics/Information CEE or the ADBU Entrance Examinatiorn
ITechnology/ Biology/Informatics Practices/ for Engineers

Biotechnology/Technical Vocational subject/
Agriculture/ Engineering Graphics/ Business
Studies/Entrepreneurship with 45% in the
aggregate of all subjects and 45% in the
aggregate of any of the three

BBA, BCA, Passed the qualifying examination in any Satisfactory performance in the
BCOM, BA stream with aggregate marks specified by Personal Interview

Honours appropriate academic body

BSc Honours Passed the qualifying examination in thg Satisfactory performance in the

science stream with aggregate of Physics| Personal Interview
Chemistry and Mathematics specified by
appropriate academic body

4.3 Reservation of seats for the programme shall be as per the guidelines laid out in the Statutes of the University.

4.4 Admissions shall ordinarily close after a specified period from the date of commencement of the first semester, through a
notification. However, in exceptional cases, admission of a candidate after the last date may be recommended to the
University with justification, by the School / Departments concerned. Under such an event, this period shall not exceed four
weeks from the date of commencement of the first semester.

4.4.1 The attendance of such students shall be computed from the date of admission.

4.4.2 Such students may be offered the opportunity of taking part in in-semester assessment modules which may have
already been completed.

4.5 All candidates shall be required to satisfy the norms prescribed by the University for medical fitness prior to admission.

4.6 BTECH Lateral Entry into Programmes
4.6.1 Polytechnic diploma holders in any branch of Engineering and Technology and B.Sc. Degree holders having
Physics, Chemistry and Mathematics shall be eligible for admission to degree courses in Engineering and Technology
in the third semester BTECH Programme against vacancies and/or seats in addition to the sanctioned intake in the first
year.
4.6.2 Such diploma holders should have been bonafide students of polytechnics duly approved by the government
and should have pursued an AICTE approved three-year diploma curriculum in an appropriate branch of Technology.
4.6.3 Only diploma holders who have secured a minimum of 45% in the aggregate in the relevant discipline and B.Sc.
students who have secured a minimum of 45% marks in the aggregate shall be eligible for consideration for admission.
The students belonging to B.Sc. Stream, would have to clear the subjects: Engineering Graphics/Engineering Drawing
and Engineering Mechanics of the First Year Engineering Programme along with the Second year subjects.
4.6.4 Such admissions shall be on the basis of merit in the ADBU entrance test and a personal interview.

4.7 Bridge Courses: The Departments shall make provision for Bridge Courses to facilitate admission of students from varied
backgrounds to a programme of their choice.

4.8 Value-added Courses: Each department shall offer value-added courses, which are optional. Certificates will be awarded to
those who successfully complete the course.

4.9 BTECH Honours

A student of BTech can obtain Honours by completing additional 18-20 credits in emerging areas of the same discipline of study.
Departmental Board of Studies shall finalize the emerging areas of study. Students eligible for Honours programme shall have a
CGPA of 6.5 till 2" Semester. In case of lateral entry students, they should have 15t class in their qualifying examination. Students
will be permitted to enroll for Honours in 3™ or 4th semester which may continue till 8t" semester until they complete 18-20
credits. In any semester, they will be advised to take not more than 6 credits of courses.

Students may be allowed to opt from SWAYAM/NPTEL courses. Teaching and evaluation of the courses will be as per university
norm followed for any other courses.

For the students, who opted for Honours but could not earn the minimum 18 credits till 8th semester examination, all the courses
completed shall be printed in the Transcript to recognize the additional effort of the students. The opportunity of additional
chance may be given to the willing students whose deficiency is marginal (at the most 6 credits).

ADBU | Regulations and Syllabus|2021-22|8



REGULATIONS

4.10 BTECH Minor Engineering

A student of BTech can obtain Minor by completing additional 18-20 credits in emerging areas of another discipline of study.
Departmental Board of Studies shall finalize the emerging areas of study. Students eligible for Honours programme shall have a
CGPA of 6.5 till 2" Semester. In case of lateral entry students, they should have 15t class in their qualifying examination. Students
will be permitted to enroll for Minor in 3" or 4th semester which may continue till 8t semester until they complete 18-20 credits.
In any semester, they will be advised to take not more than 6 credits of courses.

Students may be allowed to opt from SWAYAM/NPTEL courses. Teaching and evaluation of the courses will be as per university
norm followed for any other courses.

For the students, who opted for Minor but could not earn the minimum 18 credits till 8th semester examination, all the courses
completed shall be printed in the Transcript to recognize the additional effort of the students. The opportunity of additional
chance may be given to the willing students whose deficiency is marginal (at the most 6 credits).

5.0 University Registration
5.1 Candidates shall have to register as bona-fide students with the University as per the University regulations within a
period specified by the University, by a formal application routed through the Director of the School concerned.

6.0 Attendance

6.1. To be permitted to appear for the end-semester examination of a particular course, a student is required to have a minimum
attendance of 75% for that course.

6.2 Deficiency in attendance up to 10% may be condoned by the Director of the School in the case of leave taken for medical
and other grievous reasons, which are supported by valid medical certificates and other requisite documents.

6.3 Some students, due to exceptional situations like their own serious sickness and hospitalization or death of members of the
inner family circle (restricted to only father, mother, siblings), may have attendance below 65%. Such students may be given
bonus attendance percentage for a particular course based on his/her attendance for that course during the remaining days
of the current semester, as given in the following table:

Attendance during the remaining days Bonus percentage available in the current
of the current semester semester

95% or more

90% or more but less than 95%
85% or more but less than 90%
80% or more but less than 85%
75% or more but less than 80%

RINW| AU

They shall be permitted to appear for the end-semester examination of the course if on the strength of this bonus
attendance percentage, they obtain 65% attendance for that course.

6.4 If the sum of the credits of the courses for which a student is unable to appear at the end- semester examinations exceeds
50% of the total credits allotted for the semester, he/she shall not be permitted to appear for the entire end-semester
examinations in view of clause 10.5 of these Regulations.

6.5 The School may propose to set aside a certain portion of the in-semester assessment marks for attendance. The number of
marks and modalities of their allotment shall be made known to the students at the beginning of each semester.

6.6 Leave

6.6.1 Any absence from classes should be with prior sanctioned leave. The application for leave shall be submitted to
the Office of the Director of the concerned School on prescribed forms, through proper channels, stating fully the
reasons for the leave requested along with supporting documents.

6.6.2 In case of emergency such as sickness, bereavement or any other unavoidable reason for which prior application
could not be made, the parent or guardian must promptly inform the office of the Director of the concerned School.

6.6.3 If the period of absence is likely to exceed 10 days, a prior application for grant of leave shall have to be submitted
through the Director of the concerned School to the Registrar of the University with supporting documents in each
case; the decision to grant leave shall be taken by the Registrar on the recommendation of the Director of the
concerned School.

6.6.4 The Registrar may, on receipt of an application, also decide whether the student be asked to withdraw from the
programme for that particular semester because of long absence.

6.7 It shall be the responsibility of the student to intimate the concerned teachers regarding his/her absence before availing the
leave.
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7.0 Grading System
7.1 Three types of courses are offered in the Graduate programmes:
e  Graded courses: For the majority of the courses, students shall be assessed and given grades.
e  Pass/Non-Pass courses: There are some courses for which the students are expected to obtain a P grade to be
eligible for the degree.
e  Audit Courses: A third category of courses are audit courses. These are optional. However, students who opt for
these courses must have the required attendance to obtain a P grade in the course.
7.2 Based on the performance of a student, each student is awarded a final letter grade in each graded course at the end of the
semester and the letter grade is converted into a grade point. The correspondence between percentage marks, letter grades
and grade points is given in the table below:

Marks (x) obtained (%) | Grade Description Grade Points
90<x<100 [0} Outstanding 10
80<x<90 E Excellent 9
70<x< 80 A+ Very Good 8
60<x<70 A Good 7
50<x<60 B Average 6
40<x<50 C Below Average 5
x < 40 F Failed 0

In addition, a student may be assigned the grades ‘P’ and ‘NP’ for pass marks and non- passing marks respectively, for
Pass/No-pass courses, or the grade ‘X’ (not permitted).

7.2.1 A student shall be assigned the letter grade ‘X’ for a course if he/she is not permitted to appear for the end
semester examination of that course due to lack of requisite attendance.

7.2.2 A letter grade ‘F’, ‘NP’ or ‘X’ in any course implies failure in that course.

7.2.3 Astudent is considered to have completed a course successfully and earned the credits if she/he secures a letter
grade other than ‘F’, ‘NP’, or ‘X’.

7.3 Atthe end of each semester, the following measures of the performance of a student in the semester and in the programme
up to that semester shall be computed and made known to the student together with the grades obtained by the student in
each course:

7.3.1 The Semester Grade Point Average (SGPA): From the grades obtained by a student in the courses of a semester,
the SGPA shall be calculated using the following formula:

2i=1 GPixNG;

SGPA =
NG

Where  GP; = Grade points earned in the it" course
NC; = Number of credits for the i*" course
n = the number of courses in the semester
7.3.2 The Cumulative Grade Point Average (CGPA): From the SGPAs obtained by a student in the completed
semesters, the CGPA shall be calculated using the following formula:

CGPA = Ln:lsGPiXNSCi
" NSC;
Where SGP; = Semester Grade point of the i** semester
NSC; = Number of credits for the it" semester
n = the number of semesters completed

7.3.3 The CGPA may be converted into a percentage by multiplying CGPA by 10.

7.4 Both the SGPA and CGPA shall be rounded off to the second place of decimal and recorded as such. Whenever these CGPA
are to be used for official purposes, only the rounded off values shall be used.

7.5 There are academic and non-academic requirements for the Graduate programmes where a student shall be awarded the
‘P’ and ‘NP’ grades. Non-credit courses such as Service Learning, Constitution of India, Essence of Indian Traditional
Knowledge etc. belong to this category. No grade points are associated with these grades and these courses are not taken
into account in the calculation of the SGPA or CGPA. However, the award of the degree is subject to obtaining a ‘P’ grade
in all such courses.
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7.6 In the case of an audit course, the letters “AU” shall be written alongside the course name in the Grade Sheet. A student
is not required to register again for passing failed audit courses.

8.0 Assessment of Performance

8.1 A student’s performance is evaluated through a continuous system of evaluation comprising tests, quizzes, assighments,

seminars, minor projects, major projects and end-semester examinations.

8.2 Theory Courses: Theory courses shall have two components of evaluation — in- semester assessment of 40% weightage and
an end-semester examination having 60% weightage.

8.2.1 The modalities of the conduct of in-semester assessment and weightages attached to its various components
shall be as published by the School at the beginning of each semester.

8.3 Lab Courses: Lab courses (Laboratory, Drawing, Workshop, etc.) shall be evaluated on the basis of attendance, assessment of

tasks assigned and end semester test/viva voce. The weightage assigned for these components of the evaluation is given in

the following table:

Component Weightage
Attendance 10
Assessment of Tasks Assigned 30
End-semester test / viva voce 60

8.3.1 The modalities of the conduct of evaluation under the heading “Assessment of tasks assigned”, its components
and the weightages attached to its various components shall be published by the department concerned at the
beginning of each semester.

8.3.2 The evaluation of the end-semester test for a lab course may be done on the basis of criteria and weightage to
be specified in the question paper, among which are included

e  Organisation of the experiment
e  Actual conduct of the experiment assigned and accuracy of the result
e  Extent of completion

e A comprehensive viva-voce which examines the overall grasp of the subject

8.4 End-Semester examinations

8.5

8.4.1 End-semester examinations for the theory courses, generally of three hours’ duration, shall be conducted
by the University. The Director of the concerned school shall make the arrangements necessary for holding the
examinations.

8.4.2 In the end-semester examinations, a student shall be examined on the entire syllabus of the courses.

8.4.3 A student shall not obtain a pass grade for a course without appearing for the end- semester examination in
that course.

Industry Training/Internship Programme

8.5.1 Departments may require students to undergo industry training/internship programmes.

8.5.2 Departments are to notify the students at the beginning of their programmes about the details of industry
training/internship.

8.5.3 After the Industry Training/Internship programme, the student shall furnish a certificate from the organisation
where he/she underwent the programme as proof of successful completion.

8.5.4 The student shall submit a training/internship report to the department in a format to be laid down by the
concerned department. He/she shall also give a seminar to present the learning outcomes of the programme in the
presence of the faculty members and students of the department. The student shall be evaluated on the basis of the
report, the seminar and interaction during the seminar and grades shall be assigned. These grades shall be given a
weightage of two credits in the subsequent semester.

8.6 The Major Project

8.6.1 Students of the BTECH programme and BCA programme shall undertake a Major Project during the course
of their graduate studies. The BTECH major project work is normally conducted in two phases during the seventh
and eighth semesters of the programme and is to be done individually or in groups within the campus. A department
may substitute this with two independent projects in the seventh and eighth semesters with prior permission from
the statutory authority. The BCA major project work is conducted during the sixth semester of the programme, and
is to be done individually or in groups within the campus.
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8.6.2 Each department shall constitute a Departmental Project Evaluation Committee (DPEC) consisting of the Head
of the Department, Project Co-ordinator and two senior teachers from the department, with the Project Co-ordinator
as the convenor. The DPEC shall co-ordinate the conduct and assessment of the project.
8.6.3 The DPEC shall notify the schedule and modalities for the following stages in the implementation of the
project.
e  Submission of the topic of the project.
e Notification for assignment of project supervisors.
e Submission of the synopsis.
e Schedule and modality for the submission of weekly activity reports.
e Schedule for the seminar presentation of synopsis.
e Schedule for Progress Seminars, submission of progress reports and viva voce examination.
e  Date for the submission of the project report and a brief summary.
e Dates for the external evaluation of the project.
In the case of the BTECH project, some of these activities may be performed during semester VIl (Phase I) and others
during Semester VIII (Phase Il) as shall be notified by the DPEC.

8.6.4 The DPEC may ask a student to resubmit a synopsis if the same does not get its approval.
8.6.5 The Convenor of the DPEC shall submit to the Controller of Examinations a panel of at least three names of
external examiners at least three weeks before the external examination. The Controller of Examinations shall
appoint the external examiner(s) from this panel. The project supervisor shall be the internal examiner.
8.6.6 Each student shall submit to the DPEC three bound, typed copies of the project report, and prepared according
to the prescribed format, after the pre-submission seminar, by the due date. The student shall also submit three
copies of a brief summary of the project that shall be forwarded to the concerned examiners.
8.6.7 The DPEC shall make the arrangements necessary to conduct the external evaluation in consultation with the
examiner(s) appointed by the University, during the dates notified.
8.6.8 Phase | of the project shall be evaluated through in-semester assessment only. The modality and components
of the assessment and their weightages shall be determined by the School and the same shall be notified at the
beginning of each semester.
8.6.9 Phase Il of the project shall be evaluated through in-semester and end-semester assessments of equal
weightage. The in-semester assessment shall be done by the DPEC and the project supervisor and the end-semester
assessment shall be done by the external examiner(s) and the project supervisor, assisted by the DPEC. The modality
and components of the in-semester assessment and their weightages shall be determined by the school and the
same shall be notified at the beginning of each semester.
8.6.10 The DPEC shall forward the in-semester assessment marks to the Controller of Examinations by the date
specified by the Examination Department.
8.6.11 The end-semester assessment shall have the following components:

e  Project implementation: 40 marks

e  Seminar presentation: 20 marks

e  Viva voce examination: 20 marks

e  Project documentation: 20 marks
8.6.12 Independent projects as envisaged in clause 8.6.1 shall be evaluated in the same manner as Phase Il of the
major project.
8.6.13 Those who obtain an ‘F’ grade for the major project shall be required to re-enrol for it in the subsequent
semesters.

8.7 Minor and Mini Projects

8.7.1 Students may be assigned minor and mini projects by the department from the fourth semester onwards to ensure
that their learning becomes a hands-on experience. These projects shall be executed by the students individually or
in groups under the guidance of faculty members appointed by the department.

8.7.1.1 BCOM students shall undertake a Project (phase 1 & 2) spread across 5th and 6th semesters.
8.7.2 The mode of evaluation of these projects shall follow the pattern of evaluation of Lab Courses (vide clause 8.3) and

the modalities for the conduct of evaluation, its components and the weightages attached to these components shall
be published by the department concerned at the beginning of each semester.
8.7.3 The students may be required to submit project reports in the format specified. The evaluation of the Minor and Mini
Projects shall take into consideration these project reports.
8.8 The evaluation of performance in non-credit courses shall be done by the authorities conducting them and they shall
communicate the grades to the Director of the concerned School who shall forward them to the Controller of Examinations.
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8.9 The Director of the concerned School shall forward the marks obtained in the in- semester evaluation to the Controller
of Examinations within the prescribed time as may be notified.

8.9.1 All evaluated work in a course except the end semester answer scripts shall be returned to the students
promptly.

8.10 Eligibility for appearing in the end-semester examinations: A student shall be permitted to appear for the end-semester

examinations, provided that

8.10.1 A student has not been debarred from appearing in the end semester examinations as disciplinary action for
serious breach of conduct.
8.10.2 He/she has satisfactory attendance during the semester according to the norms laid out in section 6 of these
regulations.
8.10.3 He/she has paid the prescribed fees or any other dues of the university within the date specified.

8.11 Registration for end-semester Examinations
8.11.1 The University shall, through a notification, invite applications from students to register for the end-
semester examinations.

8.11.2 Students who have registered with the University (vide clause 5) and those who have applied for such
registration may apply to appear for the end- semester examinations of the university, in response to the notification
issued by the University, provided that they fulfil the eligibility norms as laid down in clause 8.10.

8.11.3 All eligible candidates shall be issued an admit card for the relevant examination and for specified courses. A
student who does not have a valid admit card may not be permitted to write the end-semester examinations.

8.11.4 A student who secures an ‘F’ or ‘X’ grade in any course in a semester may register for the end-semester
examination for that course in a subsequent semester when that course is offered again, within the maximum period
of time allotted for the completion of the programme. The in-semester assessment marks obtained by him/ her in the
last semester in which the said course was attended by him/her shall be retained.

8.11.5 Similarly, in case of an ‘NP’ grade in non-credit courses the student shall have to re-register for it in the
appropriate semester of the next academic session.

8.11.6 When a student re-registers for the end semester examination of a course, in accordance with clause 8.11.4
above, the better of the two grades obtained (the old and the new) shall be considered for the calculation of SGPA and
CGPA.

8.12 Conduct of Examinations: The University shall conduct the end-semester examinations in accordance with the applicable
regulations on such dates as are set down in the Academic Calendar or as notified.

8.13 Declaration of Results: The University shall declare the results of a semester and make available to the students their grade
sheets within the time-frame prescribed by the relevant regulations of the university and specified in the academic calendar.
8.14 The University may withhold the results of a student for any or all of the following reasons

e he/she has not paid his/her dues
e thereis a disciplinary action pending against him/her
e he/she has not completed the formalities for University Registration according to the requirement of section 5 of these
Regulations.
8.15 Re-examining of answer scripts
8.15.1 If a student feels that the grade awarded to him/her in a course is not correct, he/she may apply to the
University for the re-examining of his/her answer script.

8.15.2 Re-examining of scripts may be of two different categories — scrutiny and re- evaluation.

8.15.3 Scrutiny: The activities under this category shall ordinarily be confined to checking

e correctness of the total marks awarded and its conversion into appropriate letter grades

e whether any part/whole of a question has been left unevaluated inadvertently

e  correctness of transcription of marks on the tabulation sheet and the grade sheet issued in respect of the course
under scrutiny.

8.15.4 Re-evaluation: Re-evaluation of the answer script by independent experts in the concerned subject(s).

8.15.5 Application for re-examining of answer scripts
e A student may apply for scrutiny or re-evaluation for one or more courses of the just-concluded end-semester
examinations within seven calendar days from the date of publication of its results in the application form
prescribed for this purpose.

ADBU | Regulations and Syllabus|2021-22]13



REGULATIONS

e He/she shall pay the prescribed fee to the University as notified.

e A student applying for scrutiny/re-evaluation shall expressly state on the application form whether the
application made is for Scrutiny or for Re- evaluation. In each case, the student may also request to see his/her
answer script.

e All applications for scrutiny/re-evaluation must be routed through the Director of the concerned School.

8.15.6 If in the process of re-examining, the grade obtained in a course changes, the better of the two grades shall be
assigned to the course. If there is a change, the new grade shall be recorded and a new grade sheet shall be issued to
the student.
8.15.7 Without prejudice to any of the clauses of section 8.15, a student who has been found to have used unfair
means during an examination shall not be eligible to apply for scrutiny or re-evaluation of answer scripts.
8.16 Repeat Examination: The University shall conduct repeat examination for those with F grade at a different time slot, as set
down in the Academic Calendar or as notified. Such students should register for these examinations.

8.17 Improvement Examination
8.16.1 After the completion of the entire programme of study, a student may be allowed the provision of
improvement examinations. These are to be availed of only once each in the Autumn and Spring semesters that
immediately follow the completion of the programme, and within the maximum number of years permissible for a
programme.
8.16.2 A student who has taken migration from the University shall not be eligible to appear for Improvement
Examination.
8.16.3 A student may not choose more than the number of courses specified below for improvement examinations.

Programme | Number of Courses for Improvement Examinations
Autumn Semester Spring Semester Total

BTECH 6 6 12
BCA 4 4 8
BCOM 4 4 8
BBA 4 4 8

BA 4 4 8
BSc 4 4 8

8.16.4 After the improvement examination, the better of the two grades obtained (the old and the new) shall be

considered for the calculation of SGPA and CGPA.

8.16.5 If the student improves his/her grades through the improvement examination, new grade sheets and

comprehensive transcripts shall be issued to the student.

8.17 Special Examination

8.17.1 The University shall conduct Special Examinations to benefit the following categories of students:

8.17.1.1 Students who, on the completion of the final semester, have some ‘F’ graded courses in the two final
semesters, but no ‘F’ or ‘X’ graded courses in any of the previous semesters

8.17.1.2 Students who have only one ‘F’ graded course in a semester other than the two final semesters and do
not have ‘F or ‘X’ graded courses in the two final semesters.

8.17.2 The Special Examinations shall ordinarily be conducted each year within a month of the declaration of the

results of the Spring Semester.

8.17.3 Students who fail to secure 50% of the credits offered in the final semester shall not be eligible to appear for

the special examinations. Such students will be governed by the provisions of clause 10.5 of these regulations.

However, this restriction shall not apply in the case of students who are unable to appear in the end semester

examinations due to exceptional situations like their own serious illness and hospitalisation or death of members of

the inner family circle (restricted to only father, mother, siblings).

8.17.4 Students who have ‘X’ graded courses only in the last two semesters may be offered the opportunity for

participating in a Tutorial Programme which may be conducted during the semester break immediately following the

end- semester examinations of the final semester and students who earn 85% attendance for the programme shall

be permitted to appear for the Special Examinations. Separate fees shall be charged for the Tutorial Programme.

8.17.5 Students who do not obtain pass grades in any course at the special examinations shall have to apply in the

prescribed format and appear for the end-semester examination of these courses when they are scheduled by the

University during subsequent relevant end-semester examinations.

9.0 Change of Branch (only for BTECH)

9.1 Normally a student admitted to a particular branch of the BTECH programme shall continue studying in that branch
till completion. However, in special cases the university may permit a student to change from one branch of studies to
another after the first two semesters.

.
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9.2 Students shall be allowed a change in branch subject to the limitation that the strength of a branch should not fall below the
existing strength by more than ten percent and should not go above the sanctioned strength by more than ten percent.

9.3 Only those students shall be eligible for consideration of a change of branch, who have completed all the credits required in
the first two semesters of their studies, in their first attempt.

9.4 Applications for a change of branch must be made by intending eligible students in the prescribed form. The Office of the
Registrar shall call for applications at the beginning of the third semester and the completed forms must be submitted by
the last date specified in the notification.

9.5 Students may enlist up to two choices of branch, in order of preference, to which they wish to change over. It shall not be
permissible to alter the choice after the application has been submitted.

9.6 Change of branch shall be made strictly in order of merit of the applicants. For this purpose the CGPA obtained at
the end of the second semester shall be considered. In case of a tie, the following shall be considered in the given order: the
SGPA of the second semester, the SGPA of the first semester, grades obtained by the applicants in the courses of the second
semester in an order to be determined by the Office of the Registrar.

9.7 A committee consisting of the Director and heads of departments of the concerned School, chaired by the Registrar shall
examine the applications and consider them on the basis of the criteria laid out above.

9.8 The details of branch changes effected shall be notified to the students by the Registrar, within 7 days of the submission of
applications.

9.9 All changes of branch shall be final and binding on the applicants. No student shall be permitted, under any circumstance, to
refuse the change of branch offered.

9.10 All changes of branch made in accordance with the above rules shall be effective from the third semester of the applicants
concerned. No change of branch shall be permitted after this.

10.0 Enrolment (for semesters other than the first)
10.1 Every student is required to enrol for the relevant courses before the commencement of each semester within the
dates fixed for such enrolment and notified by the Registrar.
10.2 Students who do not enrol within the dates announced for the purpose may be permitted late enrolment up to the
notified date on payment of a late fee.
10.3 Only those students shall be permitted to enrol who have
e cleared all University, Departmental, Hostel and Library dues and fines (if any) of the previous semester,
e paid all required University, Departmental and Hostel fees for the current semester, and
¢ not been debarred from enrolling on any specific ground.

10.4 No student may enrol for a semester if he/she has not appeared, for whatever reason, in the end semester examinations
of the previous semester.

10.5 A student who fails to obtain 50% of the credits offered in the third and subsequent semesters shall not be permitted to
enrol for the next semester and shall have to re-enrol for and attend all the courses of the said semester in the following
academic year. Students who due to X grade (lack of due attendance) have been debarred from exams in any semester
(including first and second) will have to re-enrol for the same.

11.0 Eligibility for the Award of the Graduate Degree
11.1 A student shall be declared to be eligible for the award of the Graduate Degree for which he/she has enrolled if he/she has

11.1.1 completed all the credit requirements for the degree with grade ‘C’ or higher grade in each of the mandatory
graded courses and grade ‘P’ in all mandatory non-graded courses;

11.1.2 satisfactorily completed all the non-credit requirements for the degree viz., Extra Academic Activities, Industry
Training, Field Work, Internship Programme, etc. (if any);

11.1.3 obtained a CGPA of 5.00 or more at the end of the semester in which he/she completes all the
requirements for the degree;

11.1.4 owes no dues to the University, School, Department, Hostels; and
11.1.5 has no disciplinary action pending against him/her.

11.2 The award of the Graduate Degree must be recommended by the Academic Council and approved by the Board of
Management of the University.

12.0 Termination from the Programme

12.1 If more than the number of years permitted for the completion of a programme have elapsed since the student was
admitted, and the student has not become eligible for the award of Degree, the student shall be removed from the
programme.

12.2 A student may also be required to leave the Programme on disciplinary grounds on the recommendations of the Students’
Disciplinary Committee of the concerned School.
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ASSAM DON BOSCO UNIVERSITY REGULATIONS
POST GRADUATE DEGREE PROGRAMMES
SCIENCE AND TECHNOLOGY

The following are the regulations of the Assam Don Bosco University concerning the Post- Graduate Programmes leading to the
award of the Master’s Degree in the disciplines of Science and Technology made subject to the provisions of its Statutes and
Ordinances.

1.0 Academic Calendar

1.1 Each academic year is divided into two semesters of approximately 18 weeks duration: an Autumn Semester (July —
December) and a Spring Semester (January — June). The Autumn Semester shall ordinarily begin in July for students already
on the rolls and the Spring Semester shall ordinarily begin in January. However, the first semester (Autumn, for newly
admitted students) may begin later depending on the completion of admission formalities.

1.2 The schedule of academic activities approved by the Academic Council for each semester, inclusive of the schedule of
continuing evaluation for the semester, dates for the conduct of end-semester examinations, the schedule of publication of
results, etc., shall be laid down in the Academic Calendar for the semester.

2.0 Duration of the Programme

2.1 The normal duration of the Post Graduate Programme shall be as per the table given below:

Programme Number of Semesters |Number of Years
Master of Technology (MTECH) 4 2
Master of Computer Applications (MCA) 4 2
Master of Science (MSc) 4 2

2.2 However, students who do not fulfill some of the requirements in their first attempt and have to repeat them in subsequent
semesters may be permitted up to 4 more semesters (2 years) to complete all the requirements of the degree.

2.3 Under exceptional circumstances and depending on the merit of each case, a period of 2 more semesters (1 year) may be
allowed for the completion of the programme

3.0 Course Structure

3.1 The University follows Outcome Based Education with Choice Based Credit System (CBCS) for all the Post Graduate Degree
Programmes. One credit is equivalent to 15 hours of lecture/tutorial or 30 hours of practical. The courses offered for the
Post Graduate Degree Programmes are divided into two baskets — Core Courses and Elective Courses.

3.2 Core Courses: Core courses are those in the curriculum, the knowledge of which is deemed essential for students who are
pursuing the said Post Graduate Degree Programme.
3.2.1 A student shall be required to take all the core courses offered for a particular programme.
3.2.2 The number of credits required from core courses shall be as prescribed by the competent academic authority.

3.3. Elective Courses: These are courses in the curriculum which give the student opportunities for specialization and which cater
to his/her interests and career goals. These courses may be selected by the student and/or offered by the department
conducting the programme, from those listed in the curriculum according to the norms laid down by the competent academic
authority.

3.3.1 The number of credits which may be acquired through elective courses shall be prescribed by the competent
academic authority.

3.3.2 It shall be the prerogative of the department not to offer an elective course which has less than 5 students
opting for it.

The schema of categorisation of courses into baskets is as given below:

Core Courses
Departmental Core (DC) [Core courses which are offered by the department conducting th
programme
School Core (SC) Core courses which are offered by a department other than the departme
conducting the programme, from within the same School
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Institutional Core (IC) Core courses which are offered by departments of the University fro
Schools other than the parent School
Elective Courses

Departmental Elective courses which are offered by the department conducting th
Elective (DE) programme
School Elective (SE) Elective courses which are offered by a department other than th

department conducting the programme, from within the same School
Institutional Elective (IE) [Elective courses which are offered by departments of the University fro
Schools others than the parent School

*UGC Equivalent Courses- Core Paper (DC), Ability Enhancement Compulsory Course (IC/SC), Skill Enhancement Course (IE),
General Elective (IE/SE), Discipline Specific Elective (DE)

*AICTE Equivalent Courses - Basic Science Course (IC), Engineering Science Course(IC), Open Elective Course (IC), Humanities
and Social Science Courses (IC),Mandatory Course (IC), Professional Core Course (DC), Professional Elective Course (DE)

3.6 In order to qualify for a Post Graduate Degree, a student is required to complete the minimum credit requirements as
prescribed by the competent academic authority.

3.7 Inaddition to the prescribed credit requirement, a student shall have to complete Institutional mandatory courses with Pass
grade, as prescribed by the competent academic authority, from time to time, which shall be recorded in the Grade sheet
but not taken into account for computing the SGPA and the CGPA.

3.8 Audit Course: Students who secure a CGPA of at least 8 at the end of the first may opt to take one audit course per semester
from any Department from the second semester onwards, provided the course teacher permits the auditing of the course.
This shall be done under the guidance of the Departmental Faculty Advisor/mentor. The student is free to participate in the
evaluation process for such courses. However, an attendance of 75% is necessary for obtaining a P grade for such courses.
When auditing courses offered by other departments, it shall be the responsibility of the student to attend such courses
without missing courses of one’s own department and semester.

3.9 In addition, students may also opt for additional elective courses in consultation with their mentors. Students are required
to participate in the evaluation process of such courses. The grades obtained for such courses shall be recorded in the grade
sheet, but not taken into account for computing SGPA and CGPA.

3.10 It shall be the prerogative of the department to not offer an elective course which has less than 5 students opting for it.
3.11 The medium of instruction shall be English and examinations and project reports shall be in English.

3.12 The course structure and syllabi of the Post Graduate Degree Programmes shall be approved by the Academic Council
of the University. Departmental Boards of Studies (DBOS) shall discuss and recommend the syllabi of all the courses offered
by the department from time to time before forwarding the same to the School Board of Studies (SBOS). The SBOS shall
consider the proposals from the departments and make recommendations to the Academic Council for consideration and
approval.

3.13 The curriculum may include industry training and /or fieldwork for a specified time. This is to be satisfactorily completed
before a student is declared eligible for the degree. There shall be credit allocation for such industrial training or fieldwork.
Normally these activities shall be arranged during convenient semester breaks as shall be determined by the School Board
of Studies.

3.14 Faculty Advisor/Mentor: A faculty advisor/mentor (and a co-mentor to perform the duties of a mentor during the absence
of the mentor) to shall be assigned for groups of students. Faculty advisors/mentors shall help their mentees to plan their
courses of study, advise them on matters relating to academic performance and personality development, and help them to
overcome various problems and difficulties faced by them.

4.0 Admission

4.1 Alladmissions to the Post Graduate Degree Programmes of the University shall be on the basis of merit. There may, however,
be provision for direct admission for a limited number of NRI/FN students.

4.2 Eligibility Criteria
4.2.1 To be considered for admission to a Post Graduate Degree Programme a candidate should have passed a
Bachelor’s Degree (or equivalent) programme of a recognised university securing grades/marks as specified in the
table below.
4.2.2 Admission will be on the basis of the performance of the candidate at the graduate level, the Post Graduate
Entrance Test conducted by the university and/or a personal interview. Candidates for MTECH who have a valid GATE
score may be exempted from the entrance test.
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Entrance Examinations

Programme Grade /Marks requirement from qualifying examinations X
J / q q ying / Personal Interview

Completed a Bachelor’s Degree programme in the appropriate
stream of technology from a recognised university successfully Post Graduate Entrance Test

MTECH with a minimum CGPA of 6.5 (or equivalent). The Academic Council of Assam Don Bosco
may establish other eligibility criteria for M Tech in a particular | University
discipline.

Completed a Bachelor’s Degree programme in any stream of a
recognised university successfully with a minimum of 50 % marks in
the aggregate. In addition, the candidate must have passed
Mathematics or equivalent at the higher secondary level or above.

Post Graduate Entrance Test
of Assam Don Bosco
University

MCA

Completed a Bachelor’'s Degree programme in Science of a
MSc recognised university successfully with a minimum aggregate,
specified by the competent academic body.

Satisfactory performance in
the Personal Interview

4.3 Reservation of seats for the programme shall be as per the guidelines laid out in the Statutes of the University.

4.4 Admissions shall ordinarily close after a specified period from the date of commencement of the first semester, through a
notification. However, in exceptional cases, admission of a candidate after the last date may be recommended to the
University with justification, by the School / Departments concerned. Under such an event, this period shall not exceed four
weeks from the date of commencement of the first semester.

4.4.1 The attendance of such students shall be computed from the date of admission.
4.4.2 Such students may be offered the opportunity of taking part in in-semester assessment modules which may have
already been completed.

4.5 All candidates shall be required to satisfy the norms prescribed by the University for medical fitness prior to admission.

4.6 Candidates may be required to furnish a certificate of good conduct from the institution last attended.

4.7 Bridge Courses: The Departments shall make provision for Bridge Courses to facilitate admission of students from varied
backgrounds to a programme of their choice.

4.8 Value-added Courses: Each department shall offer value-added courses, which are optional. Certificates will be awarded to
those who successfully complete the course.

5.0 University Registration
5.1 Candidates shall have to register as bona-fide students with the University as per the University regulations within a
period specified by the University, by a formal application routed through the Director of the School concerned.

6.0 Attendance

6.1 To be permitted to appear for the end-semester examination of a particular course, a student is required to have a minimum
attendance of 75% for that course.

6.2 Deficiency in attendance up to 10% may be condoned by the Director of the School in the case of leave taken for medical
and other grievous reasons, which are supported by valid medical certificates and other requisite documents.

6.3 Some students, due to exceptional situations like their own serious sickness and hospitalization or death of members of inner
family circle (restricted to only father, mother, siblings), may have attendance below 65%. Such students may be given bonus
attendance percentage for a particular course based on his/her attendance for that course during the remaining days of the
current semester, as given in the following table:

Attendance during the remaining days of the | Bonus percentage available in the current
current semester semester

95% or more

90% or more but less than 95%
85% or more but less than 90%
80% or more but less than 85%
75% or more but less than 80%

RIN|W [~

They shall be permitted to appear for the end-semester examination of the course if, on the strength of this bonus attendance
percentage, they obtain 65% attendance for that course.
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6.4

If the sum of the credits of the courses for which a student is unable to appear at the end- semester examinations exceeds
50% of the total credits allotted for the semester, he/she shall not be permitted to appear for the entire end-semester
examinations in view of clause 9.5 of these Regulations.

6.5 The School may propose to set aside a certain portion of the in-semester assessment marks for attendance. The number of

marks and modalities of their allotment shall be made known to the students at the beginning of each semester.

6.6 Leave

6.7

7.0
7.1

7.2

6.6.1 Any absence from classes should be with prior sanctioned leave. The application for leave shall be submitted to the
office of the Director of the concerned School on prescribed forms, through proper channels, stating fully the reasons
for the leave requested along with supporting documents.

6.6.2 In case of emergency such as sickness, bereavement or any other unavoidable reason for which prior application
could not be made, the parent or guardian must promptly inform the office of the Director of the concerned School.

6.6.3 If the period of absence is likely to exceed 10 days, a prior application for grant of leave shall have to be submitted
through the Director of the concerned School to the Registrar of the University with supporting documents in each
case; the decision to grant leave shall be taken by the Registrar on the recommendation of the Director of the
concerned School.

6.6.4 The Registrar may, on receipt of an application, also decide whether the student be asked to withdraw from the
programme for that particular semester because of long absence.

It shall be the responsibility of the student to intimate the concerned teachers regarding his/her absence before availing the
leave.

Grading System
Three types of courses are offered in the Post Graduate programmes:

e Graded courses: For the majority of the courses, students shall be assessed and given grades.

® Pass/No-Pass courses: There are some courses for which the students are expected to obtain a P grade to be eligible for

the degree.

o Audit Courses: A third category of courses are audit courses. These are optional.
However, students who opt for these courses must have the required attendance to obtain a P grade in the course.
Based on the performance of a student, each student is awarded a final letter grade in each graded course at the end of the
semester and the letter grade is converted into a grade point. The correspondence between percentage marks, letter grades
and grade points is given in the table below:

Marks (x) obtained (%) Grade Description Grade Points
90<x <100 0 Outstanding 10
80<x<90 E Excellent 9
70<x<80 A+ Very Good 8
60<x<70 A Good 7
50<x<60 B Average 6
40<x<50 C Below Average 5
x <40 F Failed 0

In addition, a student may be assigned the grades ‘P’ and ‘NP’ for pass marks and non- passing marks respectively, for
Pass/No-pass courses, or the grade ‘X’ (not permitted).
7.2.1 A student shall be assigned the letter grade ‘X’ for a course if he/she is not permitted to appear for the
end semester examination of that course due to lack of requisite attendance.

7.2.2 Aletter grade ‘F’, ‘NP’ or ‘X" in any course implies failure in that course.

7.2.3 A student is considered to have completed a course successfully and earned the credits if she/he secures a
letter grade other than ‘F’, ‘NP’, or ‘X’.

7.3 At the end of each semester, the following measures of the performance of a student in the semester and in the programme

up to that semester shall be computed and made known to the student together with the grades obtained by the student in

each course:

7.3.1 The Semester Grade Point Average (SGPA): From the grades obtained by a student in the courses of a semester, the
SGPA shall be calculated using the following formula:
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SCPA = i=1 GPi xNG;
NG
Where GP; = Grade points earned in the i*"course
NC; = Number of credits for the i*"course
n = the number of courses in the semester

7.3.2 The Cumulative Grade Point Average (CGPA): From the SGPAs obtained by a student in the completed semesters, the
CGPA shall be calculated using the following formula:

™ SGP; x NSC;
cepa = ZELSGPXNSC — ’
LiNSG;
Where SGP; = Semester Grade point of the it" semester
NSC; = Number of credits for the it" semester
n = the number of semesters completed

7.3.3 The CGPA may be converted into a percentage by multiplying CGPA by 10.

7.4 Both the SGPA and CGPA shall be rounded off to the second place of decimal and recorded as such. Whenever these CGPA
are to be used for official purposes, only the rounded off values shall be used.

7.5 There are academic and non-academic requirements for the Graduate programmes where a student shall be awarded the
‘P’ and ‘NP’ grades. Non-credit courses such as Extra Academic Programmes belong to this category. No grade points are
associated with these grades and these courses are not taken into account in the calculation of the SGPA or CGPA. However,
the award of the degree is subject to obtaining a ‘P’ grade in all such courses.

7.6 In the case of an audit course, the letters “AU” shall be written alongside the course name in the Grade Sheet. A student is
not required to register again for passing failed audit courses.

8.0 Assessment of Performance

8.1 A student’s performance is evaluated through a continuous system of evaluation comprising tests, quizzes, assignments,
seminars, minor projects, major projects and end-semester examinations.

8.2 Theory Courses: Theory courses shall have two components of evaluation — in- semester assessment of 40% weightage and
an end-semester examination having 60% weightage.

8.2.1 The modalities of the conduct of in-semester assessment and weightages attached to its various components
shall be as published by the School/Department at the beginning of each semester.

8.3 Lab Courses: Lab courses (Laboratory, Drawing, Workshop, etc.) shall be evaluated on the basis of attendance, assessment of
tasks assigned and end semester test/viva voce. The weightage assigned for these components of the evaluation is given in
the following table:

Component Weightage
Assessment of Tasks Assigned 40
End-semester test / Viva voce 60

8.3.1 The modalities of the conduct of evaluation under the heading “Assessment of tasks assigned”, its components and
the weightages attached to its various components shall be published by the department concerned at the beginning
of each semester.

8.3.2 The evaluation of the end-semester test for a lab course may be done on the basis of criteria and weightage to be
specified in the question paper, among which are included

. Organisation of the program/experiment

. Coding, freedom from logical and syntactical errors, and accuracy of the result obtained / conduct of the
experiment assigned and accuracy of the result

. Extent of completion

. A comprehensive viva-voce which examines the overall grasp of the subject

8.4 End-Semester examinations
8.4.1 End-semester examinations for the theory courses, generally of three hours’ duration, shall be conducted by the
University. The Director of the concerned school shall make the arrangements necessary for holding the
examinations.
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8.4.2 Inthe end-semester examinations, a student shall be examined on the entire syllabus of the courses.
8.4.3 A student shall not obtain a pass grade for a course without appearing for the end- semester examination in that
course.

8.5 Research Seminar
8.5.1 During the course of the Post Graduate programme students may be required to conduct research seminars on a
regular basis. The purpose of these research seminars is to encourage the students to conduct literature survey on
the recent trends and developments in a chosen area of the discipline.
8.5.2 The literature survey conducted in preparation for these seminars may lead the students to the development of a
project model to be executed during the final semesters of the programme.
8.5.3 The Research Seminars shall be evaluated on the basis of a presentation, a report and a viva voce examination.
8.6 The Major Project / Research Project / Dissertation

8.6.1 Students of the Post Graduate Programme shall undertake a Major Project / Research Project / Dissertation
during the course of their Post Graduate studies. The Major Project / Research Project / Dissertation (to be referred
to as Major Project henceforth) is normally conducted in two phases during the last two semesters of the
programme.

8.6.2 The Major Project may be a software project, a research oriented project or research work which leads to a
dissertation, as may be relevant to the discipline in which the work is undertaken. If it is a research oriented work,
it should expose the students to the current state of research in a chosen area of the discipline and lead to new
developments in the area.

8.6.3 The Major Project is to be undertaken individually in the campus or outside as may be specified by the department.

8.6.4 Each department shall constitute a Departmental Project Evaluation Committee (DPEC) consisting of the Director of
the School (Chairperson), Head of the Department (Vice Chairperson), Project Co-ordinator and two senior teachers
from the department, with the Project Co-ordinator as the convenor. The DPEC shall co-ordinate the conduct and
assessment of the project.

8.6.4.1 The DPEC will notify the schedule and modalities for the following stages in the implementation of the
project.

e Submission of the topic of the project.

e Notification for assignment of project supervisors.

e Submission of the synopsis

e Schedule for the seminar presentation of synopsis.

e Schedule for Progress Seminars, submission of progress reports and viva voce examination.
e Date for the submission of the project report and a brief summary.

e  Dates for the end semester evaluation of the project.

8.6.5 The DPEC may ask a student to resubmit a synopsis if the same does not get its approval.

8.6.6 The project supervisor may be from outside the department or university. Such a supervisor should be approved by
the DPEC and jointly supervise a project with a faculty member of the department.

8.6.7 The minimum qualification of a project supervisor shall be laid down by the DPEC in consultation with the Director of
the School and authorities of the University.

8.6.8 The Chairperson of the DPEC will submit to the Controller of Examinations a panel of at least three names of external
examiners at least three weeks before the end semester examination. The Controller of Examinations will appoint
the external examiner(s) from this panel.

8.6.9 Each student shall submit to the DPEC four bound, printed copies of the project report, prepared according to the
prescribed format made available, by the due date. The student will submit also three copies of a brief summary of
the project that will be forwarded to the concerned examiners.

8.6.10 The DPEC will make the arrangements necessary to conduct the end semester evaluation in consultation with the
examiners appointed by the University, during the dates notified.

8.6.11 The project will be evaluated through in-semester and end-semester assessments of equal weightage. The in-semester
assessment will be done by the DPEC and the project supervisor. The end-semester assessment will be done by the
external examiner(s), the project supervisor and a member of the DPEC appointed by it for the purpose. The
weightages attached to their respective evaluations shall be 60:20:20.

8.6.12 The DPEC will forward the in-semester assessment marks to the Controller of Examinations by the date specified
by the Examination Department.
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8.6.13 Given below are the suggested components of Internal assessment and respective marks assigned:
e Synopsis: 15 marks
e Seminar presentation of the synopsis: 15 marks
e Project implementation: 40 marks
e Pre-submission presentation: 15 marks
e Pre-submission viva voce: 15 marks

8.6.14 Given below are the suggested components of External assessment and respective marks assigned:
* Project implementation: 40 marks
e Seminar presentation: 25 marks
¢ Viva voce examination: 20 marks
e Project documentation: 15 marks
8.6.15 Publication of papers and registering of patents are encouraged during the Post Graduate programme. Papers
published or patents obtained may be awarded extra weightage during the evaluation of the project.
8.6.16 Those who obtain an ‘F’ grade for the major project will be required to re-enrol for it in the subsequent semester
and pay the prescribed fees.

8.7 The Director will forward the marks obtained in the in-semester evaluation to the Controller of Examinations within

8.8
8.9

the prescribed time as may be notified.
All evaluated work in a subject except the end semester answer scripts will be returned to the students promptly.

Eligibility for appearing in the end-semester examinations: A student shall be permitted to appear for the end-semester

examinations, provided that

8.9.1 A student has not been debarred from appearing in the end semester examinations as disciplinary action for serious
breach of conduct.

8.9.2 He/she has satisfactory attendance during the semester according to the norms laid out in section 6 of these
regulations.

8.9.3 He/she has paid the prescribed fees or any other dues of the university within the date specified.

8.10 Registration for end-semester Examinations

8.10.1 The University shall, through a notification, invite applications from students to register for the end-semester
examinations.

8.10.2 Students who have registered with the University (vide clause 5) and those who have applied for such registration
may apply to appear for the end- semester examinations of the university, in response to the notification issued by
the University, provided that they fulfil the eligibility norms as laid down in clause 8.9.

8.10.3 All eligible candidates shall be issued an admit card for the relevant examination and for specified courses. A student
who does not have a valid admit card may not be permitted to write the end-semester examinations.

8.10.4 A student who secures an ‘F’ or ‘X’ grade in any course in a semester may register for the end-semester examination
for that course in a subsequent semester when that course is offered again, within the maximum period of time
allotted for the completion of the programme. The in-semester assessment marks obtained by him/ her in the last
semester in which the said course was attended by him/her shall be retained.

8.10.5 Similarly, in case of an ‘NP’ grade in Extra Academic Programmes the student shall have to re-register for it in the
appropriate semester of the next academic session.

8.10.6 When a student re-registers for the end semester examination of a course, in accordance with clause 8.10.4
above, the better of the two grades obtained (the old and the new) shall be considered for the calculation of SGPA
and CGPA.

8.11 Conduct of Examinations: The University shall conduct the end-semester examinations in accordance with the applicable

regulations on such dates as are set down in the Academic Calendar or as notified.

8.12 Declaration of Results: The University shall declare the results of a semester and make available to students their grade

sheets within the time-frame prescribed by the relevant regulations of the university and specified in the academic calendar.

8.13 The University may withhold the results of a student for any or all of the following reasons

¢ he/she has not paid his/her dues
e thereis a disciplinary action pending against him/her

¢ he/she has not completed the formalities for University Registration according to the requirement of section 5 of these
Regulations.
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8.14 Re-examining of answer scripts
8.14.1 If a student feels that the grade awarded to him/her in a course is not correct, he/she may apply to the University for
the re-examining of his/her answer script.
8.14.2 Re-examining of scripts may be of two different categories — scrutiny and re- evaluation.

8.14.3 Scrutiny: The activities under this category shall ordinarily be confined to checking
e correctness of the total marks awarded and its conversion into appropriate letter grades
e whether any part/whole of a question has been left unevaluated inadvertently
e correctness of transcription of marks on the tabulation sheet and the gradesheet issued in respect of the course
under scrutiny.

8.14.4 Re-evaluation: Re-evaluation of the answer script by independent experts in the concerned subject(s).

8.14.5 Application for re-examining of answer scripts

e A student may apply for scrutiny or re-evaluation for one or more courses of the just-concluded end-semester
examinations within seven calendar days from the date of publication of its results in the application form
prescribed for this purpose.

e He/she shall pay the prescribed fee to the University as notified.

e A student applying for scrutiny/re-evaluation shall expressly state on the application form whether the
application made is for Scrutiny or for Re- evaluation. In each case, the student may also request to see his/her
answer script.

e All applications for scrutiny/re-evaluation must be routed through the Director of the concerned School.

8.14.6 If in the process of re-examining, the grade obtained in a course changes, the better of the two grades shall be assigned
to the course. If there is a change, the new grade shall be recorded and a new grade sheet shall be issued to the
student.

8.14.7 Without prejudice to any of the clauses of section 8.14, a student who has been found to have used unfair means
during an examination shall not be eligible to apply for scrutiny or re-evaluation of answer scripts.

8.15 Repeat Examination: The University shall conduct repeat examination for those with F grade at a different time slot, as set
down in the Academic Calendar or as notified. Such students should register for these examinations.
8.16 Improvement Examination
8.16.1 After the completion of the entire programme of study, a student may be allowed the provision of improvement
examinations. These are to be availed of only once each in the Autumn and Spring semesters that immediately follow
the completion of the programme, and within the maximum number of years permissible for a programme.
8.16.2 A student who has taken migration from the University shall not be eligible to appear for Improvement Examination.
8.16.3 A student may not choose more than the number of courses specified in the table below for improvement
examinations.

Programme |Number of Courses for Improvement Examinations
Autumn Semester Spring Semester Total
MCA 3 3 6
MSc 3 3 6
MTECH 2 2 4

8.16.4 After the improvement examination, the better of the two grades obtained (the old and the new) shall be considered
for the calculation of SGPA and CGPA.

8.16.5 If the student improves his/her grades through the improvement examination, new grade sheets and comprehensive
transcripts shall be issued to the student.

8.17 Special Examination

8.17.1 The University shall conduct Special Examinations to benefit the following categories of students:
8.17.1.1 Students who, on the completion of the final semester, have some ‘F’ graded courses in the two final
semesters, but no ‘F’ or ‘X’ graded courses in any of the previous semesters
8.17.1.2 Students who have only one ‘F’ graded course in a semester other than the two final semesters and do not
have ‘F’ or ‘X’ graded courses in the two final semesters.

8.17.2 The Special Examinations shall ordinarily be conducted each year within a month of the declaration of the results of
the Spring Semester.

8.17.3 Students who fail to secure 50% of the credits offered in the final semester shall not be eligible to appear for the
special examinations. Such students will be governed by the provisions of clause 9.5 of these regulations. However,
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9.0
9.1

9.2

9.3

9.4

9.5

this restriction shall not apply in the case of students who are unable to appear in the end semester examinations
due to exceptional situations like their own serious illness and hospitalisation or death of members of inner family
circle (restricted to only father, mother, siblings).

8.17.4 Students who have ‘X’ graded courses only in the last two semesters may be offered the opportunity for participating
in a Tutorial Programme which may be conducted during the semester break immediately following the end-
semester examinations of the final semester and students who earn 85% attendance for the programme shall be
permitted to appear for the Special Examinations. Separate fees shall be charged for the Tutorial Programme.

8.17.5 Students who do not obtain pass grades in any course at the special examinations shall have to apply in the prescribed
format and appear for the end-semester examination of these courses when they are scheduled by the University
during subsequent relevant end-semester examinations.

Enrolment (for semesters other than the first)
Every student is required to enrol for the relevant courses before the commencement of each semester within the dates
fixed for such enrolment and notified by the Registrar.
Students who do not enrol within the dates announced for the purpose may be permitted late enrolment up to the notified
date on payment of a late fee.
Only those students shall be permitted to enrol who have

e cleared all University, Departmental, Hostel and Library dues and fines (if any) of the previous semester,

e paid all required University, Departmental and Hostel fees for the current semester, and

e not been debarred from enrolling on any specific ground.
No student may enrol for a semester if he/she has not appeared, for whatever reason, in the end semester examinations of
the previous semester.
A student who fails to obtain 50% of the credits offered in the third and subsequent semesters shall not be permitted
to enrol for the next semester and shall have to re-enrol for and attend all the courses of the said semester in the following
academic year. Students who due to X grade (lack of due attendance) have been debarred from exams in any semester
(including first and second) will have to re-enrol for the same.

10.0 Eligibility for the Award of the Post Graduate Degree
10.1 A student shall be declared to be eligible for the award of the Post Graduate Degree for which he/she has enrolled if he/she

has

10.1.1 completed all the credit requirements for the degree with grade ‘C’ or higher grade in each of the mandatory graded
courses and grade ‘P” in all mandatory non-graded courses.

10.1.2 satisfactorily completed all the non-credit requirements for the degree viz., Extra Academic Activities, Industry
Training, field work, internship programme, etc. (if any);

10.1.3 obtained a CGPA of 5.00 or more at the end of the semester in which he/she completes all the requirements
for the degree;

10.1.4 owes no dues to the University, School, Department, Hostels; and
10.1.5 has no disciplinary action pending against him/her.

10.2 The award of the Post Graduate Degree must be recommended by the Academic Council and approved by the Board of

Management of the University.

11.0 Termination from the Programme
11.1 If more than the number of years permitted for the completion of a programme have elapsed since the student was

admitted, and the student has not become eligible for the award of Degree, the student shall be removed from the
programme.

11.2 A student may also be required to leave the Programme on disciplinary grounds on the recommendations of the Students’

Disciplinary Committee of the concerned School.
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ASSAM DON BOSCO UNIVERSITY REGULATIONS
POST GRADUATE DEGREE PROGRAMMES

HUMANITIES AND SOCIAL SCIENCES & COMMERCE AND MANAGEMENT

The following are the regulations of the Assam Don Bosco University concerning the Post- Graduate Programmes leading to the
award of the Master’s Degree in the disciplines of Humanities and Social Sciences & Commerce and Management made subject
to the provisions of its Statutes and Ordinances:

The Master’s Degree Programmes of Assam Don Bosco University consist of theory and practicum components, taught and
learned through a combination of lectures, field work/field visit and research projects.

1.0 Academic Calendar

1.1 Each academic year is divided into two semesters of approximately 18 weeks duration: an Autumn Semester (July —
December) and a Spring Semester (January —June). The Autumn Semester shall ordinarily begin in July for students already
on the rolls and the Spring Semester shall ordinarily begin in January. However, the first semester (Autumn, for newly
admitted students) may begin later depending on the completion of admission formalities.

1.2 The schedule of academic activities approved by the Academic Council for each semester, inclusive of the schedule of
continuing evaluation for the semester, dates for end-semester examinations, the schedule of publication of results, etc.,
shall be laid down in the Academic Calendar for the semester.

2.0 Duration of the Programme

2.1 The normal duration of the Post Graduate Programme in the disciplines of Humanities and Social Sciences & Commerce and
Management shall be 4 semesters (2 years).

2.2 However, students who do not fulfil some of the requirements in their first attempt and have to repeat them in subsequent
semesters may be permitted up to 4 more semesters (2 years) to complete all the requirements of the degree.

2.3 Under exceptional circumstances and depending on the merit of each case, a period of 2 more semesters (1 year) may be
allowed for the completion of the programme

3.0 Course Structure

3.1 The choice based credit system shall be followed for the Masters Degree Programmes. Credits are allotted to the various
courses depending on the number of hours of lecture/practicum/Field work assigned to them using the following general
pattern:

3.1.1 Lecture: One hour per cycle/week is assigned 1 credit.
3.1.2 Practicum/fieldwork: Two hours per cycle/week is assigned 1 credit.

3.2 The courses are divided into two baskets — core courses and elective courses. (Core courses will include “Core Courses” and
“Ability Enhancement Courses” mentioned in CBCS guidelines. Elective Courses will include “Discipline Specific Electives”,
“Generic Electives”, optional “Dissertation or Project”, and “Skill Enhancement Courses”)

3.3 Core Courses: Core courses are those in the curriculum, the knowledge of which is deemed essential for students who are
pursuing the programme.

3.3.1 A student shall be required to take all the core courses offered for a particular programme.
3.3.2 The number of credits required from core courses shall be as prescribed by the competent academic authority.

3.4 Elective Courses: These are courses in the curriculum which give the student opportunities for specialisation and which cater
to his/her interests and career goals. These courses may selected by the student and/or offered by the department
conducting the programme, from those listed in the curriculum according to the norms laid down by the competent
academic authority.

3.4.1 The number of credits which may be acquired through elective courses shall be prescribed by the Board of studies
pertaining to the programme.

3.5 These categories of courses may further be subdivided into departmental, school or institutional, depending on the
department which offers the course. The schema of categorisation of courses into baskets is as given below:

*Core Courses

Departmental Core (DC) Core courses which are offered by the department which conducts the programme

Core courses which are offered by a department other than the department which
School Core (SC) conducts the programme, from within the same School
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Institutional Core (IC) Core courses which are offered by departments of the University from Schools other than
the parent School

*Elective Courses

Departmental Elective (DE) | Elective courses which are offered by the department which conducts the programme

Elective courses which are offered by a department other than the department which
School Elective (SE) conducts the programme, from within the same School

Institutional Elective (IE) Elective courses which are offered by departments of the
University from Schools others than the parent School

*UGC Equivalent Courses - Core Paper (DC), Ability Enhancement Compulsory Course (IC/ SC), Skill Enhancement Course
(IE), General Elective (IE/SE), Discipline Specific Elective (DE)

*AICTE Equivalent Courses - Basic Science Course (IC), Engineering Science Course(IC), Open Elective Course (IC),
Humanities and Social Science Courses (IC), Mandatory Course (IC), Professional Core Course (DC), Professional Elective
Course (DE)

3.6 In order to qualify for a Master’s Degree, a student is required to complete the credit requirement as prescribed in the
curriculum.

3.7 In addition to the prescribed credit requirement, a student shall have to complete the requirements of Extra Academic
Programmes (EAP) as may be prescribed by the Department. Students shall be awarded P/NP grades for the EAP, which shall
be recorded in the Gradesheet, but not taken into account for computing the SGPA and the CGPA.

3.8 Students who secure a CGPA of at least 7.5 at the end of the 2nd semester may opt to take one audit course per semester
from any Department from the 3rd semester onwards, provided the course teacher permits the auditing of the course.
This shall be done under the guidance of the Departmental Faculty Advisor/mentor. The student is free to participate in the
evaluation process for such courses. However, an attendance of 75% percentage is necessary for obtaining a P grade for
such courses. When auditing courses offered by other departments, it shall be the responsibility of the student to attend
such courses without missing courses of one’s own department and semester.

3.9 In addition, students may also opt for additional elective courses in consultation with their mentors. Students are required
to participate in the evaluation process of such courses. The grades obtained for such courses shall be recorded in the
gradesheet, but not taken into account for computing SGPA and CGPA.

3.10 It shall be the prerogative of the department to not offer an elective course which has less than 5 students opting for it.

3.11 The medium of instruction shall be English and examinations and project reports shall be in English.

3.12 The course structure and syllabi of the Post Graduate Degree Programmes shall be approved by the Academic Council
of the University. Departmental Boards of Studies (DBOS) shall discuss and recommend the syllabi of all the courses offered
by the department from time to time before forwarding the same to the School Board of Studies (SBOS). The SBOS
shall consider the proposals from the departments and make recommendations to the Academic Council for consideration
and approval.

3.13 The curriculum may include fieldwork / institutional visits / internship for a specified time.These are to be satisfactorily
completed before a student is declared eligible for the degree.There shall be credit allocation for such activities. These
activities may be arranged during the semester or during convenient semester breaks as shall be determined by the School
Board of Studies.

3.14 Faculty Advisor/Mentor: A faculty advisor/mentor shall be assigned for groups of students. Faculty advisors/mentors shall
help their mentees to plan their courses of study, advise them on matters relating to academic performance and personality
development, and help them to overcome various problems and difficulties faced by them.

PROGRAMMIE SPECIFIC CURRICULAR ASPECTS

4.0 MASTER OF SOCIAL WORK (MSW)

4.1 Area of Concentration: The third and fourth semesters shall have courses from a chosen Area of Concentration (AoC) from
among those offered by the department. The AoC is to be opted for at the end of the second semester and will be confirmed
by the department depending on the availability of seats and the aptitude and ability of the student. An AoC will be offered
by the department only if a minimum of ten students opt for it. The fieldwork and research project of the third and fourth
semesters will be based on the AoC.

4.2 Concurrent and Continuous Fieldwork
Fieldwork shall be an essential part of the course structure in all the semesters of the programme. The field work practice in
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4.3

4.4

4.5

the first semester shall consist of orientation visits, sessions for skills training and placement. In the first year, the focus of
the field work shall be the community and in the second year the focus shall be based on the specialisation chosen by the
students. In the first semester,, students shall be placed in communities, NGOs,service organizations and government
agencies working with communities, and in those settings where they can be exposed to the community and community
issues. The students get a close feel of the community and community settings, understand the dynamics and issues in the
community and become aware of the sensitivities of people while working with them. They also get a firsthand experience
of the programmes and projects implemented in the communities by NGOs and government agencies and the impact that
these have on the community. They shall also interact with the personnel from organisations and the community members
to understand the tension between tradition and change that the communities in the region are likely to experience, and
how it is handled. They shall, with the help of the organisation and the field work supervisor, identify an issue and work on
it following the principles of community organization. The students are expected to be creative and innovative in assisting
the agency and community in whatever way possible.

The field work practice in the second semester will consist of lab sessions for skills training and placement. The focus
will be on the practice of social case work and Group works. The students shall be placed in NGOs, and government service
organizations and government agencies working with individuals and families, and in those settings where they can be
exposed to issues related to individuals and groups.
4.2.1 Normally a student shall spend fifteen hours over two days per week in field work. However, keeping in mind
the peculiar situation of transport and communications in the region and the expenses involved, the field work
practice may be arranged in other convenient ways as the institution deems fit.
4.2.2 The student is required to submit the report on the field work and the field work diary to the field work
supervisor, before the commencement of classes on the first day of class following the field work days. The
supervisor shall conduct regular field work conferences
4.2.3 A student is expected to have 100 percent attendance in field work. Any shortage shall be compensated by
him/her.
4.2.4 At the end of the semester the student shall submit a summary report of the field work for the semester and
a viva voce examination shall be conducted.
4.2.5 The field work practice in the Third and Fourth Semesters shall focus upon the Area of Concentration chosen
by the students. The students shall be placed in the field for twenty five days of consecutive field work. The field
work settings shall be communities, NGOs, service organizations, hospitals, clinics and governmental agencies.
Those students who are specializing in Community Development will either be placed in an urban or rural
community setting that is identified by the Department. Students who are specializing in Medical and Psychiatric
Social Work will be exposed to either a Medical or a Psychiatric setting.

Rural Camp
Students shall organise and participate in a rural camp during the first / second semester. The duration of the rural camp
shall generally be ten days excluding days of travel.
4.3.1 The objectives of the rural camp are:
e To apply the acquired skills of group work and community organisation in communities.
e To understand and assess the problems faced by the rural population.
¢ To involve oneself positively in the communities to help to remove some of these problems.
4.3.2 At the end of the camp each student shall submit a written report to the department in a specified format.
Performance at the Rural Camp shall be considered for the evaluation of the Field Work during the second semester.
4.3.3 The Rural Camp shall be credited along with the fieldwork of the semester along with which it can be conveniently
coupled.

Study Tour

During the programme the students shall undertake a study tour along with the assigned faculty members to a place
approved by the department. The places are to be so chosen as to be of educational benefit to students. During the
tour, the focus shall be on visiting and interacting with as many NGOs/ state/national/international organisations
involved in developmental work as possible. A report of the learning outcomes shall be submitted to the department
at the end of the tour. The Study Tour shall be a Pass/No Pass course.

Block Placement

After the examinations at the end of the fourth semester, the students shall be placed with an NGO or Agency for a period
of not less than one month for practical experience and application of their skills. While the Block Fieldwork is not credited,
it is mandatory for the completion of the MSW programme. The student shall contact an agency of his/her choice and get
the choice of agency approved by the department. Students shall endeavour to choose an agency that is primarily in tune
with their AoC and which has credentials in the concerned field. At the end of every week the student shall send a brief
report to the supervisor and at the end of the Block Field Work period a summary report shall be submitted. The summary
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4.6

4.7

report shall contain a short description of the Agency, the social service skills applied in his/her work and the student’s
learning outcomes. The report shall be submitted in a format prescribed by the department and shall be submitted together
with a certificate from the agency confirming his/her field work, in a prescribed format.

Research Project Work

Every student shall undertake a research project work which has bearing on his/her AoC and present a written thesis on
the research work under the supervision and guidance of a faculty member. The preliminary work may begin at the end of
the second semester. The students are expected to complete the data collection before the fourth semester. The thesis is
to be submitted to the department before the date notified. The student shall write a dissertation of the research thesis
and appear for a viva voce examination on the research done. The mode and components of evaluation of the research
work and the weightages attached to them shall be published by the Department/Institute at the beginning of the
semester.

Assignments
Assignments are an essential part of learning. The faculty shall engage students in a minimum of one individual and one
group assignment per course, per semester. A group assignment shall be accompanied by a common presentation.

5.0 MASTER OF SCIENCE (MSC) PSYCHOLOGY
5.1 Field Work

Students shall take part in field work during the first three semesters in mental health agencies, medical institutions,
educational institutions etc., under the supervision of professional counsellors and psychologists, where the student of
psychological counselling can get a first-hand experience of the application of the learning derived from the classroom. The
field work shall be credited and shall be evaluated using norms laid down by the department.

5.2 Study Tour

During the programme the students shall undertake a study tour, along with the faculty members, to a place approved
by the department. The places are to be so chosen as to be of educational benefit to students. During the tour, the focus
shall be to visit and interact with NGOs, hospitals, state/national/international organisations involved in psychological
counselling. A report of the learning outcomes shall be submitted to the department at the end of the tour followed by a
presentation. The Study Tour shall be a Pass/No Pass course.

5.3 Summer Internship

Students are required to undergo a summer internship of two weeks’ during the semester break between the second
and third semesters. It is a P/NP course and shall be recorded in the third semester. The Summer Internship gives students
an opportunity to apply the theories and principles that they have learnt in class room courses to the “real world” of social
service agencies, medical institutions, the criminal justice system, business, and industry. During the internship, students
can explore career interests, develop professional skills, learn how community organizations work and expand their clinical
and interpersonal skills. The summer internship enriches the students’ academic experience while making a valuable
contribution to the community and utilizing the vacation optimally.

5.4 Supervised Internship

Each student shall perform a supervised internship for a period of 90 days (spread across semester three and four with
45days in each semester) in two organizations which offers counselling help to clients. The supervised internship is a credited
course and the report for each internship shall be submitted by the students at the end of each semester followed by a
presentation on the same. It shall be the prerogative of the department to propose the number of institutions where a
student is expected to perform supervised internship. Supervision shall be provided for by the university in collaboration
with the organisation where the student performs the internship. Evaluation of the internship shall be based on the
documentation, reports from the organisation, report of the supervisor and the presentation and the viva voce examination
of the student at the end of the period of Internship.

5.5 Research Project Work

Aresearch project shall be undertaken during the course of the third and the fourth semesters. The topic of the research
shall be so chosen that it will be possible for the student to pursue and complete the research work in the institution/hospital
where the student is placed for the supervised internship. The preliminary work may begin at the end of the second
semester. The students are expected to complete the data collection before the fourth semester. The thesis is to be
submitted to the department before the date notified. The student shall write a dissertation of the research thesis and
appear for a viva voce examination on the research done. The mode and components of evaluation of the research work
and the weightages attached to them shall be published by the Department/ Institute at the beginning of the semester.
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5.6 Assignments
Assignments are an essential part of learning. The faculty shall engage students in a minimum of one individual and one
group assignment per course, per semester. A Group assignment shall be accompanied by a common presentation.

6.0 MASTER OF ARTS (MA) EDUCATION

6.1 Specialisations
The Master’s Degree Programme in Education offers a number of specialisations, of which a student shall be required to
choose a specialization after the completion of the first semester. The department shall have the prerogative of not offering
a specialisation if a sufficient number of students do not opt for it.

6.2 Educational Seminar

During the course of the programme, students are expected to present a series of seminars which will address fundamental
intellectual, conceptual and practical issues in current educational philosophy and application. They may also deal with other
relevant topics which may be suggested by the department. Students shall be assisted through guest lectures, discussions,
field work in education related institutions and active engagement with faculty members. During these interactions students
shall be provided with an opportunity to explore how best to bring new interdisciplinary scholarship, technology and critical
thinking into the development of the chosen seminar area. They shall also consider alternative pedagogic strategies, teaching
techniques and technologies. Students shall prepare and present a final paper based on these seminars. Students shall be
evaluated on the basis of the seminars and the final paper.

6.3 Assignments
Assignments are an essential part of learning. The faculty shall engage students in @ minimum of one individual and one
group assignment per course, per semester. A group assignment shall be accompanied by a common presentation.

6.4 Research Project Work

Every student shall undertake a research project work which has bearing on his/her field of specialisation and present a
written thesis on the research work under the supervision and guidance of a faculty member. The Research Project shall be
undertaken individually, in two phases during the third and fourth semesters. Students are expected to make presentations
to the department at different stages of the research work. The student shall write a dissertation of the research thesis,
submit it to the department and appear for a viva voce examination at times to be notified by the department. The mode
and components of evaluation of the research work and the weightages attached to them shall be published by the
Department/Institute at the beginning of the semester.

6.5 School Visits
The students of the Masters Programme in Education shall be engaged in regular school visits with the purpose of
understanding and evaluating the process of teaching, learning and evaluation as well as the exigencies of administration of
the school.

6.6 Internship

During the final semester of the programme, a student is required to undergo an internship for a period of one month. The
internship provides an opportunity for students to experience the ground reality and connect it with the theoretical and
methodological perspectives the student has studied and interiorized. During the internship the student will be monitored
and guided by his/her supervisor and faculty members. The student will be required to maintain a journal and at the end of
the period of internship, submit a written report and to make a presentation of his/her experiences and learnings at the
internship. The student will be required also to submit a report from the head of the institution regarding his/her
performance there.

The evaluation of the student shall be based on the level of his/her engagement during the internship in addition to his/her
ability to communicate this engagement in the journal, the report and the presentation. The journal and the report are to
be submitted within a month of the completion of the internship. The department shall specify the criteria for evaluating
the journal, the report and the presentation.

6.7 Journaling
During the 1st semester, students shall maintain a reflective journal, to develop within them a reflection that can be
described as an inner dialogue, using visible thinking routine (Harvard), as a critical structure for guiding their journal writing.
Journaling has to be done six days a week. At the end, the student will be awarded grade/marks after assessing their learning.

7.0 MASTER OF ARTS (MA) MASS COMMUNICATION

7.1 Specialisations
The Master’s Degree Programme in Mass Communication offers a number of specialisations, of which a student shall be
required to choose a specialisation after the completion of the first semester. The department shall have the prerogative of
not offering a specialisation if a sufficient number of students do not opt for it.
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7.2 Media House Visits
During the course of the programme, students shall be required to visit a variety of Media Houses in small groups constituted
by the department. The purpose of these Media House Visits shall be to gain exposure to the best practices among the day-
to- day activities of the media house. A report of the visit is to be submitted in the format specified within two days of the
visit. The Media House visit shall be a graded course and grades shall be awarded on the basis of the written reports of the
media house visits.

7.3 Research Project Work
Every student shall undertake a research project work which has a bearing on his/her field of specialisation and present a
written thesis on the research work under the supervision and guidance of a faculty member. The Research Project shall be
undertaken individually, in two phases during the course of two semesters as shall be laid down in the course structure of
the programme. Students are expected to make presentations to the department at different stages of the research work.
The student shall write a dissertation of the research thesis, submit it to the department and appear for a viva voce
examination at times to be notified by the department. The mode and components of evaluation of the research work and
the weightages attached to them shall be published by the Department/Institute at the beginning of the semester.

7.4 Assignments
Assignments are an essential part of learning. The faculty shall engage students in a minimum of one individual and one
group assignment per course, per semester. A group assignment shall be accompanied by a common presentation.

7.5 Internship
All students shall undergo an internship involving media related activities of four weeks’ duration. The purpose of the
internship is to give the students an opportunity to have a hands-on field experience to effectively put into practice the
theoretical and practical learning from the programme in an area of interest. Students may undergo their internship in a
media house of their choice. The student shall be required to discuss the choice of media house with the department and
obtain its consent. Before going for the internship, a Letter of Consent from the concerned media house, in the prescribed
format, shall be submitted by the student to the Department. After returning from the internship each student shall have to
submit a detailed report in a prescribed format. Each student shall also make a presentation of the internship experience
and learning in the Department and submit a certificate of successful completion of the internship from the designated
authority of the concerned media house. The schedule of the conduct, report submission and evaluation of the internship
shall be as notified by the Department. The components of evaluation of the Internship and their weightages shall be as
notified by the department at the beginning of the semester.

7.6 Final Project
As a Final Project the students are required to create a Social Awareness and Community Development oriented multi-media
project which shall culminate in a Media Event. The purpose of the final project is to showcase all the skills that the students
have acquired during the course of the programme as well as demonstrate their Media and Event Management, and Media
Entrepreneurship abilities and at the same time use these skills for the service and upliftment of the community. The Final
Project shall essentially be a group project and the number of groups shall be specified by the department. The groups shall
perform their activities under the guidance of faculty members who shall be assigned to guide each group. The last dates
for the submission of the project proposal and the conduct of the event shall be notified by the Department well in advance.
The components of evaluation of the Final Project and their weightages shall be as notified by the department at the
beginning of the semester.

8.0 MASTER OF ARTS (MA) ENGLISH

8.1 Specialisations
The Master’s Degree Programme in English offers a number of specialisations, of which a student shall be required to choose
a specialisation after the completion of the second semester. The department shall have the prerogative of not offering a
specialisation if a sufficient number of students do not opt for it.

8.2 Educational Seminar
During the course of the programme, students are expected to present a series of seminars related to English literature.
They may also deal with other relevant topics which may be suggested by the department. Students shall prepare and
present a final paper based on these seminars. Students shall be evaluated on the basis of the seminars and the final paper.

8.3 Assignments
Assignments are an essential part of learning. The faculty shall engage students in a minimum of one individual and one
group assignment per course, per semester. A group assignment shall be accompanied by a common presentation.

8.4 Dissertation
Students will be required to write a dissertation in the 4th semester.

9.0 MASTER OF COMMERCE (MCOM)

9.1 Specialisations
The Master’s Degree Programme in Commerce offers a number of specialisations, of which a student shall be required to
choose a specialisation after the completion of the second semester. The department shall have the prerogative of not
offering a specialisation if a sufficient number of students do not opt for it.
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9.2 Project Work/Dissertation
The Master’s Degree Programme in Commerce will require students to do Project work in the 3rd and 4th semesters. The
mode and components of evaluation of the project work and the weightages attached to them shall be published by the
department at the beginning of the semester.

9.3 Assignments
Assignments are an essential part of learning. The faculty shall engage students in a minimum of one individual and one
group assignment per course, per semester. A group assignment shall be accompanied by a common presentation.

10.0 Admission
10.1 All admissions to the Post Graduate Degree Programmes of the University shall be on the basis of merit. There may,
however, be provision for direct admission for a limited number of NRI/FN students.
10.2 Eligibility Criteria
10.2.1. To be considered for admission to a Post Graduate Degree Programme a candidate should have passed a Bachelor’s
Degree (or equivalent) programme of a recognised university securing 50% of the grades/marks.
10.2.2. Admission will be on the basis of the academic records of the candidate, and taking into consideration his/her
performance in any or all of the following:
e Written test
e Group Discussion
e Personal Interview
10.3 Candidates whose results for the qualifying examination are not yet declared may be provisionally admitted provided she/he
submits proof of fulfilment of the eligibility criteria by 31 October of the year of provisional admission.

10.4 Bridge Courses: The Departments shall make provision for Bridge Courses to facilitate admission of students from varied
backgrounds to a programme of their choice.

10.5 Value-added Courses: Each department shall offer value-added courses, which are optional. Certificates will be awarded to
those who successfully complete the course.

11.0 University Registration
11.1 Candidates shall have to register as bona-fide students with the University as per the University regulations within a
period specified by the University, by a formal application routed through the Director.

12.0 Attendance

12.1 To be permitted to appear for the end-semester examination of a particular course, a student is required to have a
minimum attendance of 75% for that course.

12.2 Deficiency in attendance up to 10% may be condoned by the Director in the case of leave taken for medical and
other grievous reasons, which are supported by valid medical certificates and other requisite documents.

12.3 Some students, due to exceptional situations like their own serious sickness and hospitalization or death of members of
inner family circle, may have attendance below 65%. Such students may be given bonus attendance percentage for a
particular course based on his/her attendance for that course during the remaining days of the current semester, as given
in the following table:

Attendance during the remaining days of| Bonus percentage available in the current
the current semester semester

95% or more

90% or more but less than 95%
85% or more but less than 90%
80% or more but less than 85%
75% or more but less than 80%

RIN|W(A~ U

They shall be permitted to appear for the end-semester examination of the course if on the strength of this bonus
attendance percentage, they obtain 65% attendance for that course.

12.4 If the sum of the credits of the courses for which a student is unable to appear at the end- semester examinations exceeds
50% of the total credits allotted for the semester, he/she shall not be permitted to appear for the entire end-semester
examinations in view of clause 13.5 of these Regulations.

12.5 The School may decide to set aside a certain portion of the in-semester assessment marks for attendance. The number of
marks and modalities of their allotment shall be made known to the students at the beginning of each semester.
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12.6 Leave

12.6.1 Any absence from classes should be with prior sanctioned leave. The application for leave shall be submitted to the
Office of the Director of the School on prescribed forms, through the Head of the Department, stating fully the
reasons for the leave requested along with supporting documents.

12.6.2 In case of emergency such as sickness, bereavement or any other unavoidable reason for which prior application
could not be made, the parent or guardian must inform the office of the Director promptly.

12.6.3 If the period of absence is likely to exceed 10 days, a prior application for grant of leave shall have to be submitted
through the Director to the Registrar with supporting documents in each case; the decision to grant leave shall be
taken by the Registrar on the recommendation of the Director.

12.6.4 The Registrar may, on receipt of an application, also decide whether the student be asked to withdraw from the
programme for that particular semester because of long absence.

12.6.5 It shall be the responsibility of the student to intimate the concerned teachers regarding his/her absence before
availing of the leave.

13.0 Grading System

13.1 Based on the performance of a student, each student is awarded a final letter grade in each graded course at the end of
the semester and the letter grade is converted into a grade point. The correspondence between percentage marks, letter
grades and grade points is given in the table below:

Marks (x) obtained (%) Grade Description Grade Points
90 <x <100 0 Outstanding 10
80 <x<90 E Excellent 9
70<x<80 A+ Very Good 8
60<x<70 A Good 7
50 <x<60 B Average 6
40<x<50 C Below Average 5
X < 40 F Failed 0

In addition, a student may be assigned the grades ‘P’ and ‘NP’ for pass marks and non- passing marks respectively, for Pass/No-
pass courses, or the grade ‘X’ (not permitted).
13.1.1 A student shall be assigned the letter grade ‘X’ for a course if he/she is not permitted to appear for the end semester
examination of that course due to lack of requisite attendance.
13.1.2 A letter grade ‘F’, ‘NP’ or ‘X’ in any course implies a failure in that course.
13.1.3 A student is considered to have completed a course successfully and earned the credits if she/he secures a letter
grade other than ‘F’, ‘NP’, or ‘X’.

13.2 At the end of each semester, the following measures of the performance of a student in the semester and in the programme
up to that semester shall be computed and made known to the student together with the grades obtained by the student
in each course:

13.2.1 The Semester Grade Point Average (SGPA): From the grades obtained by a student in the courses of a semester, the
SGPA shall be calculated using the following formula:

=1 GP;xNG;
SGPA = —7——7—
. NC;
Where GP; = Grade points earned in the i*course
NC; = Number of credits for the i**course
n = the number of courses in the semester

13.2.2 The Cumulative Grade Point Average (CGPA): From the SGPAs obtained by a student in the completed semesters,
the CGPA shall be calculated using the following formula:

Y™, SGP; x NSC;

CGPA =
m_NSC;

Where SGP; = Semester Grade point of the i*" semester
NSC; = Number of credits for the it" semester
n = the number of semesters completed

13.2.3 The CGPA may be converted into a percentage by multiplying CGPA by 10.

ADBU | Regulations and Syllabus|2021-22]32



REGULATIONS

13.3 Both the SGPA and CGPA will be rounded off to the second place of decimal and recorded as such. Whenever these CGPA
are to be used for official purposes, only the rounded off values will be used.

13.4 There are academic and non-academic requirements for the programme where a student will be awarded the ‘P’ and ‘NP’
grades. All non-credit courses (such as Study Tour and Extra Academic Activities) belong to this category. No grade points
are associated with these grades and these courses are not taken into account in the calculation of the SGPA or CGPA.
However, the award of the degree is subject to obtaining a ‘P’ grade in all such courses.

14.0 Assessment of Performance

14.1 A student’s performance is evaluated through a continuous system of evaluation comprising tests, quizzes, assignments,
seminars, projects, research work, concurrent and block field work performance and end-semester examinations.

14.2 Theory Courses: Theory courses will have two components of evaluation — in-semester assessment of 40% weightage and
an end-semester examination having 60% weightage.
14.2.1 The modalities of conduct of in-semester evaluation, its components and the weightages attached to its various

components shall be published by the department concerned at the beginning of each semester.

14.3 Practicum/Field Work/Lab: These courses shall be evaluated on the basis of attendance, performance of tasks assigned and
an end semester test/viva voce examination. The weightage assigned to these components of the evaluation is given in the
following table:

Component Weightage

Attendance 10
Performance of tasks assigned 30
end-semester test / viva voce examination 60

14.4 End-Semester examinations
14.4.1 End-semester examinations, generally of three hours’ duration, shall be conducted by the University for the theory
courses. However, the Director of the Institute shall make the arrangements necessary for holding the examinations.
14.4.2 In the end-semester examinations, a student shall be examined on the entire syllabus of the courses.
14.4.3 A student shall not obtain a pass grade for a course without appearing for the end- semester examination in that
course.
14.5The evaluation of performance in Co-curricular Activities will be done by the authorities conducting them and they will
communicate the grades to the Director who will forward them to the Controller of Examinations of the University.
14.6 The Director will forward the marks obtained in the in-semester evaluation to the
Controller of Examinations within the prescribed time as may be notified.
14.7 All evaluated work in a subject except the end semester answer scripts will be returned to the students promptly. They
should be collected back after the students have examined them, and preserved for a period of one semester.
14.8 Eligibility for appearing in the end-semester examinations: A student will be permitted to appear for the end-semester
examinations, provided that
14.8.1 A student has not been debarred from appearing in the end semester examinations as disciplinary action for serious
breach of conduct.
14.8.2 He/she has satisfactory attendance during the semester according to the norms laid out in section 9 of these
regulations.
14.8.3 He/she has paid the prescribed fees or any other dues of the university, institute and department within the date
specified.
14.9 Registration for end-semester Examinations
14.9.1 The University shall, through a notification, invite applications from students to register for the end-semester
examinations.
14.9.2 Students who have registered with the University and those who have applied for such registration may apply to
appear for the end-semester examinations of the university, in response to the notification issued by the University,
provided that they fulfil the eligibility norms as laid down in clause 14.8.
14.9.3 All eligible candidates shall be issued an admit card for the relevant examination and for the specified courses. A
student who does not have a valid admit card may not be permitted to write the end-semester examinations.
14.9.4 A student who secures an ‘F or ‘X’ grade in any course in a semester may register for the end-semester
examination for that course in a subsequent semester when that course is offered again, within the maximum period
of time allotted for the completion of the programme. The in-semester assessment marks obtained by him/her in
the last semester in which the said course was attended by him/her shall be retained.
14.9.5 Similarly, in case of an ‘NP’ grade in Extra Academic Programmes the student shall have to re-register for it in the
appropriate semester of the next academic session.
14.9.6 When a student re-registers for the end semester examination of a course, in accordance with clause 14.9.4 above,
the better of the two grades obtained (the old and the new) shall be considered for the calculation of SGPA and
CGPA.
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14.10 Conduct of Examinations: The University shall conduct the end-semester examinations in accordance with the applicable
regulations on such dates as are set down in the Academic Calendar or as notified.

14.11 Declaration of Results: The University shall declare the results of a semester and make available to the students their grade
sheets within the time-frame prescribed by the relevant regulations of the university and specified in the academic calendar.
14.11.1 The University may withhold the results of a student for any or all of the following reasons

. he/she has not paid his/her dues

. there is a disciplinary action pending against him/her

3 he/she has not completed the formalities for University Registration according to the requirement of section
6 of these Regulations.

14.12 Re-examining of answer scripts
14.12.1 If a student feels that the grade awarded to him/her in a course is not correct, he/she may apply to the University

for the re-examining of his/her answer script.

14.12.2 Re-examining of scripts may be of two different categories — scrutiny and re-evaluation.

14.12.3 Scrutiny: The activities under this category shall ordinarily be confined to checking
e  correctness of the total marks awarded and its conversion into appropriate letter grades
e whether any part/whole of a question has been left unevaluated inadvertently
e correctness of transcription of marks on the tabulation sheet and the grade sheet issued in respect of the

course under scrutiny.

14.12.4 e-evaluation: Re-evaluation of the answer script by independent experts in the concerned subject(s).

14.12.5 Application for re-examining of answer scripts
e Astudent may apply for scrutiny or re-evaluation for one or more courses of the just- concluded end-semester

examinations within seven calendar days from the date of publication of its results in the application form
prescribed for this purpose.

e He/she shall pay the prescribed fee to the University as notified.

e A student applying for scrutiny/re-evaluation shall expressly state on the application form whether the
application made is for Scrutiny or for Re- evaluation. In each case, the student may also request to see his/her
answer script.

e All applications for scrutiny/re-evaluation must be routed through the Director of the Institute.

14.12.6 If in the process of re-examining, the grade obtained in a course changes, the better of the two grades shall be
assigned to the course. If there is a change, the new grade shall be recorded and a new grade sheet shall be issued
to the student.

14.12.7 Without prejudice to any of the clauses of section 14.12, a student who has been found to have used unfair means
during an examination shall not be eligible to apply for scrutiny or re-evaluation of answer scripts.

14.12 Repeat Examination: The University shall conduct repeat examination for those with F grade at a different time slot, as

set down in the Academic Calendar or as notified. Such students should register for these examinations.

14.14 Improvement Examination

14.14.1 After the completion of the entire programme of study, a student may be allowed the provision of improvement
examinations. These are to be availed of only once each in the Autumn and Spring semesters that immediately
follow the completion of the programme, and within the maximum number of years permissible for the programme.

14.14.2 A student may choose no more than six courses (three in the Autumn semester and three in the Spring semester)
for improvement examinations.

14.14.3 After the improvement examination, the better of the two grades obtained (the old and the new) shall be considered
for the calculation of SGPA and CGPA.

14.14.4 If the student improves his/her grades through the improvement examination, new grade sheets and comprehensive
transcripts shall be issued to the student.

14.15 Special Examination

14.15.1 The University shall conduct Special Examinations to benefit the following categories of students:

14.15.1.1 Students who, on the completion of the final semester, have some ‘F’ graded courses in the two final
semesters, but no ‘F’ or ‘X’ graded courses in any of the previous semesters

14.15.1.2 Students who have only one ‘F’ graded course in a semester other than the two final semesters and do
not have ‘F’ or ‘X’ graded courses in the two final semesters.

14.15.2 The Special Examinations shall ordinarily be conducted each year within a month of the declaration of the results of
the Spring Semester.

14.15.3 Students who fail to secure 50% of the credits offered in the final semester shall not be eligible to appear
for the special examinations. Such students will be governed by the provisions of clause 15.5 of these regulations.
However, this restriction shall not apply in the case of students who are unable to appear in the end semester
examinations due to exceptional situations like their own serious illness and hospitalisation or death of members
of inner family circle (restricted to only father, mother, siblings).
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14.15.4 Students who have ‘X’ graded courses only in the last two semesters may be offered the opportunity for participating
in a Tutorial Programme which may be conducted during the semester break immediately following the end-
semester examinations of the final semester and students who earn 85% attendance for the programme shall be
permitted to appear for the Special Examinations. Separate fees shall be charged for the Tutorial Programme.

14.15.5 Students who do not obtain pass grades in any course at the special examinations shall have to apply in the
prescribed format and appear for the end-semester examination of these courses when they are scheduled by the
University during subsequent relevant end-semester examinations.

15.0 Enrolment (for semesters other than the first)

15.1 Every student is required to enrol for the programme through the designated officer at the commencement of each semester
on the days fixed for such enrolment and notified in the Academic Calendar.

15.2 Students who do not enrol on the days announced for the purpose may be permitted late enrolment up to the notified day
in the Academic Calendar on payment of a late fee.

15.3 Only those students will be permitted to enrol who have
15.3.1 cleared all University, Institute, Department, Hostel and Library dues and fines (if any) of the previous semester,
15.3.2 paid all required University, Institute, Department and Hostel fees for the current semester, and
15.3.3 not been debarred from enrolling on any specific ground.

15.4 No student may enrol for a semester if he/she has not appeared, for whatever reason, in the end semester examinations
of the previous semester.

15.5 A student who fails to obtain 50% of the credits offered in the third and subsequent semesters shall not be permitted to
enrol for the next semester and shall have to re-enrol for and attend all the courses of the said semester in the following
academic year. Students who due to X grade (lack of due attendance) have been debarred from exams in any semester
(including first and second) will have to re-enrol for the same.

16.0 Eligibility for the Award of Degree

16.1 A student shall be declared to be eligible for the award of the degree if he/she has
16.1.1 completed all the credit requirements for the degree with grade ‘C’ or higher grade in each of the graded courses and
grade ‘P’ in all the non-graded courses.
16.1.2 satisfactorily completed all the non-credit requirements for the degree (if any);
16.1.3 obtained a CGPA of 5.00 or more at the end of the semester in which he/she completes all the requirements for the
degree;
16.1.4 owes no dues to the University, Institute, Department, Hostels; and
16.1.5 has no disciplinary action pending against him/her.
16.2 The award of the degree must be recommended by the Academic Council and approved by the Board of Management of
the University.

17.0 Termination from the Programme

17.1 If more than the number of years permitted for the completion of a programme have elapsed since the student was
admitted, and the student has not become eligible for the award of Degree, the student shall be removed from the
programme.

17.2 A student may also be required to leave the Programme on disciplinary grounds on the recommendations of the Students’
Disciplinary Committee of the concerned School.
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SCHEME OF IN-SEMESTER ASSESSMENT

GRADUATE DEGREE PROGRAMMES

Theory Courses
For theory courses, in-semester assessment carries 40% weightage. Different components along with the weightage of each are
given in the table below:

Component Weightage Remarks

Class Test (Two Class tests of 20 Average of the two marks shall be considered

one and a half hour duration)

Assignment (Individual and 10 Group assignments for two courses and

Group) individual assignments for the remaining
courses

Non-formal evaluation 5 Based on response and interaction in class,
quizzes, open book tests, etc.

Attendance 5 For norms regarding attendance cfr. clause 6 of
the Regulations for Undergraduate
Programmes

There shall be no re-test for In-semester assessment under any circumstance. The original marks of all the In-semester
assessment components shall be retained for all further repeat examinations.

Attendance
Marks for attendance will be given according to the following scheme:
Marks Allotted

Attendance Percent (x) |Theory Lab
75<=x<80 2 4
80<=x<90 3 6
90<=x<95 4 8
95 <=x 100 5 10

EVALUATION OF LABORATORY COURSES, DRAWING AND WORKSHOP

All Laboratory courses are evaluated on the basis of attendance, performance of tasks assigned and end semester test/viva voce
examination. The distribution of marks within these components will be specified by individual departments along the lines of
the break-up given below:

Component Weightage

Attendance 10
assessment of tasks assigned 30
End Semester Test and/or Viva-Voce Examination 60
Total 100

In-Semester Evaluation of Minor and Mini Projects
The guidelines for the conduct and evaluation of Minor and Mini Projects shall be laid down by the Department. The components
of evaluation and allotment of marks may be as follows:

End Semester Evaluation
In Semester Evaluation Marks (weightage 40) Marks
Synopsis 10 Project Implementation 16
Seminar presentation of synopsis
(Analysis and Design) 15 Seminar Presentation 8
Progress Seminar
(Implementation) 15 Viva Voce Examination 16
Project Documentation 10
Attendance 10
Total 60 40
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In-Semester Evaluation of BTECH Major Project Phase | and Phase I

The in-semester evaluation of Major Project Phase | and Phase Il shall have 60% weightage. The modality and conduct of the in-
semester evaluation of the Major Project Phase |, and their weightages shall be declared by the DPEC of each department at the
beginning of the semester. The following aspects are to be assessed, among others:

Synopsis presentation Progress seminars Progress reports Weekly activity reports

In-Semester BCOM Project Evaluation
The scheme of in-semester evaluation and the modalities along with the weightages will be specified by the department at the
beginning of the semester.
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SCHEME OF IN-SEMESTER EVALUATION

POST GRADUATE DEGREE PROGRAMMES
MCA, MSW, MSC (Psychology), MA English, MA Education, MCOM

Theory Courses
The different components of the scheme of in-semester for the theory courses are given in the table below:

Component Weightage

Class Test (Two class tests of equal weightage) 20
Assignments, Group Presentations/Seminar 10
Non-formal evaluation 5
Attendance 5
Total 40

Non-formal Evaluation

Non-formal evaluation may be done using a combination of quizzes, unannounced tests, open book tests, library work reports,
class room interaction and participation, etc. The scheme of non- formal evaluation shall be announced by every teacher in the
beginning of the semester.

Attendance
Marks for attendance will be given according to the following scheme:

[Attendance Percent (x) [Marks Allotted
75 <=x<80
80 <=x<90
90 <=x<95
95 <=x 100

U] B | N

NB: There shall be no re-test for in-semester Assessment under any circumstance. The original marks of all the in-semester
Assessment components shall be retained for all further repeat examinations.

MCA Minor Project
The guidelines for the conduct and evaluation of the MCA Minor Project shall be laid down by the
Department. The components of evaluation and allotment of marks will be as follows:

In Semester Evaluation Marks End Semester Evaluation Marks
(Weightage 40)

Synopsis 10 Project Implementation 16

Seminar presentation of synopsis 15 Seminar Presentation 8

(Analysis and Design)

Progress Seminar (Implementation) 15 Viva Voce Examination 16

Project Documentation 10

Attendance 10

Total 60 40

In-Semester Evaluation of MCA Major Project
The in-semester evaluation of the MCA Major Project shall have 60% weightage. The Internal
Evaluation of the Major project will be done through two seminar sessions:

Synopsis : 20
Seminar Presentation of Synopsis (Analysis and Design) 30
Progress Seminar (Implementation) : 30
Project Documentation : 20

External Evaluation of all Major projects will follow the guidelines laid down in the Regulations.
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MSW, MSc Psychology Field Work
The components of evaluation and their weightages for the concurrent/continuous fieldwork are as follows:

Component Weightage
Field Work Diary 10
Agency Evaluation 15
Faculty Evaluation 20
Attendance 5
Viva Voce Examination 50
Total 100

Practicum

Field Report : 15

Presentation : 15

Administration of tests : 10

Faculty Evaluation : 10

Viva Voce Examination : 50

MSW, MSc Psychology Research Project

Phase |
Literature Survey Presentation : 40
Synopsis Presentation : 60
Phase Il
Examination of Thesis : 50
Presentation and Viva Voce Exam : 50

MTECH, MSC (Physics, Chemistry, Mathematics, Biochemistry, Biotechnology, Microbiology, Botany, Zoology)

Theory Courses

For theory courses, in-semester assessment carries 40% weightage. Different components along with the weightage of each are
given in the table below:

Component Weightage [Remarks
Class Test (Two Class tests of one and a 20 Average of the two marks shall be considered
half hour duration)
Assignments 15 Written Assignments/Seminar on
course Topics/ Technical Paper Review
Non-formal evaluation 5 Based on response and interaction in class,

quizzes, open book tests, etc.

Total 40

There shall be no re-test for In-semester assessment under any circumstance. The original marks of all the In-semester assessment
components shall be retained for all further repeat examinations.

In-Semester Evaluation of Project (Phase 1) / Research Project (Phase 1) / Dissertation (Phase 1)
The in-semester evaluation of Project Phase | / Research Project (Phase ) / Dissertation (Phase 1) shall have 60% weightage. It
shall be evaluated in the following seminar sessions having equal weightage:

Seminar 1: Presentation of the synopsis

Synopsis : 30%
Seminar presentation of the synopsis : 50%
Viva voce examination : 20%
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Seminar 2: Progress Seminar

Progress report : 30%
Progress seminar : 50%
Viva voce Examination : 20%

In-Semester Evaluation of Project (Phase Il) / Research Project (Phase Il) / Dissertation

(Phase 11)
The in-semester evaluation of Project Phase Il / Research Project (Phase Il) / Dissertation (Phase Il) shall have 60% weightage. The

in-semester evaluation will be done through two seminar sessions having equal weightage. Each seminar will be evaluated using

the following components.

Progress Report : 30
Progress Seminar : 50
Viva Voce Examination : 20

External Evaluation of the project / Research Project / Dissertation shall follow the guidelines laid down in the Regulations.
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1.2

1.3

21

2.2

3.1
3.2

33

RULES, PROCEDURES AND BEHAVIOURAL GUIDELINES

Dress Code and Identity Card

The dress code of the University consists of shirt / top (of the prescribed colour and material), trousers (of the prescribed
colour and material), shoes (black) and socks (dark grey), a belt (black/dark brown, if required) and a tie (blue, with diagonal
stripes). Students are required to come to the University following this dress code. The tie will be required to be worn only
on formal occasions. An apron (of the prescribed colour) is to be worn in the Chemistry Lab and during Workshop Practice.
During winter, students may wear only a blazer and/or a sweater (full sleeve or sleeveless) of the prescribed colour and
material.

The Student Identity Card is to be brought to the University every day and is to be produced whenever asked for. Entry to
the University campus shall be only on production of the Identity Card. The Identity Card is also the Library Card.

All students should wear the ID card around the neck from entry in the morning to exit in the evening.

Morning Assembly
The morning assembly is a daily programme in the university on all class days during which all members, i.e., students,
faculty, staff and management meet together. The assembly starts at the prescribed time. During the assembly, important
announcements are made and a thought or insight is shared. The assembly is concluded with an invocation to God to bless
the activities of the day. Note that any announcement made at the morning assembly is considered as being equivalent to
notifying the same in the notice boards. All students should reach the assembly venue before prescribed time. Immediately
after assembly all should proceed to the classroom to start class. Any change in procedures will be notified by the concerned
School at the beginning of the Semester.
One of the following prayers may be used to conclude the Morning Assembly:

The Our Father

Our Father, who art in heaven,

Hallowed be thy name, Thy kingdom come, Thy will be done on earth as it is in heaven.

Give us this day, our daily bread

And forgive us our trespasses

As we forgive those who trespass against us. And lead us not into temptation,

But deliver us from all evil, Amen.

Or

Prayer for Peace

Lord, make me an instrument of your peace,

where there is hatred, let me sow love;

where there is injury, pardon;

where there is doubt, faith;

where there is despair, hope;

where there is darkness, light;

where there is sadness, joy;

O Divine Master, grant that | may not so much seek to be consoled as to console;
to be understood as to understand;

to be loved as to love.

For it is in giving that we receive;

itis in pardoning that we are pardoned;

and it is in dying that we are born to eternal life. Amen

Punctuality in Attending Classes
All are expected to be at their respective assembly venues five minutes before assembly time.
Normally no student shall leave the University before all the classes are over. In case of an emergency, a student may leave
with proper written permission from the HOD of the concerned department.
While all students are encouraged to have their lunch in the University Canteens, students are permitted to take lunch
outside the University.

Make-up Classes, Leave of Absence and Earned Attendance

If any student misses any laboratory class due to illness or other grievous problems, he/she is required to meet the concerned
teacher for completing the experiments as soon as possible. Such make-up attendance will be taken into consideration at
the end of the semester if attendance is less than 75%. At most two make-up attendances may thus be earned by any
student.
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4.2

4.3

4.4

5.2

53

5.4

5.5

5.6

5.7

6.1
6.2
6.3

6.4
6.5

7.

Any student who is required to be engaged in a University activity or a pre-planned training and placement activity during
class hours, may apply for the grant of an ‘earned attendance’ from the concerned HODs in the prescribed form available at
the Reception. Such applications must be forwarded by the Activity In-Charge. For club related activities, Faculty Advisor of
the concerned club will be the Activity In- Charge. In all other cases, Faculty In-Charge or Assistant Faculty In-Charge of
Student Affairs will be the Activity In-Charge. Filled up forms shall be submitted preferably before or in case of emergency,
immediately after the activity for which earned attendance is to granted.

Any student going to participate in any activity or competition outside the University must apply to the Faculty In-Charge of
student Affairs using the prescribed form which must be forwarded by the Assistant Faculty In-Charge of Student Affairs in
consultation with respective Club Advisers. On return, these students must report back to the Assistant Faculty In-Charge of
Student Affairs for recording the outcome.

Any student who is not able to attend classes due to medical or other grievous reasons are required to apply for leave in the
prescribed form along with valid medical certificates and other requisite documents, to the Faculty In-charge, students’
affairs within seven days of joining back. Such applications must be signed by a parent of the student and forwarded by the
mentor of the concerned student and the HOD of the concerned department. Only these students will be considered for
condonement of deficiency in attendance.

Discipline

Personal, academic and professional integrity, honesty and discipline, a sense of responsibility and a high degree of maturity
is expected of all students inside and outside the campus. Integrity calls for being honest in examinations and assignments,
avoiding plagiarism and misrepresentation of facts.

Indulging in acts of violence, riotous or disorderly behaviour directed towards fellow students, faculty members or other
employees of the institution/hostel in the campus or outside is considered to be a serious breach of discipline and will attract
penalty.

Respect for Common Facilities: Care and respect for common facilities and utilities are an essential component of social
responsibility. Any willful damage to University property must be made good by the persons concerned. Further, maintaining
cleanliness of the classrooms and the entire campus is everyone’s responsibility.

Substance Abuse: Chewing of tobacco, betel nut and the likes, smoking and the use of other addictive substances and
alcoholic drinks are strictly prohibited. These should not be brought into or used within the campus of the University.
Violation of this norm will lead to stern action.

Use of Cell Phones: Cell phones may be used in the University lawns, canteens andother open areas. However, the use of
cell phones in classrooms and labs are strictly prohibited except when used for teaching/learning purposes with the explicit
permission of the teacher concerned. The cell phone of anyone found violating this rule shall be confiscated and his/ her
SIM card shall be taken away and retained in the University office for 7 days. If a person violates the norm for a second time,
his/her mobile will be confiscated and retained in the University office till the end of the semester.

Use of Internet: The entire campus is wi-fi enabled and the students may use the Internet freely for educational purposes.
Students may also use the Computing Centre for browsing the Net. However, the use of Internet to access unauthorized and
objectionable websites is strictly prohibited.

All cases of indiscipline will be brought before the Students’ Disciplinary Committee and the decisions made by the
Committee for dealing with such cases shall be final.

Class Tests and Examinations

The conduct of examinations will be governed by the norms of the University.

The Student Identity Card shall be the Admit Card for the class tests

During class tests, all students are expected to enter the venue of the class test 15 minutes before the scheduled time of
commencement. However, no one will be permitted into the examination hall after 15 minutes of the commencement of
the class test and No one will be allowed to leave the examination hall until an hour has elapsed from the commencement
of the class test.

No one is to leave the hall during examination for any purpose, except in case of an emergency.

Malpractices during class tests and examinations will not be tolerated and will attract stern action.

Ragging

Ragging and eve-teasing are activities which violate the dignity of a person and they will be met with zero tolerance. Anti-ragging
norms have been given to each student at the time of admission and all students and parents have signed the anti-ragging
affidavit. Any case of ragging and eve-teasing must be reported to the anti-ragging squad. All cases of violation of anti-ragging
norms will be taken up by the anti-ragging Committee and punished according to the norms.

8.

Grievance Redressal

The University has constituted a Grievance Redressal Cell to redress any genuine grievance students may have. Any student
having a genuine grievance may make a representation to the Grievance Redressal Cell through his/her mentor. The
representation should be accompanied by all relevant documents in support of the genuineness of the grievance.
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9. School Association

9.1 The School Association is an association of the representatives of the various stake holders of the School — students, staff,
faculty and management. It is the responsibility of the School Association to take charge of organizing most of the co-
curricular activities such as the annual festivals, quizzes, debates, competitions and social events.

9.2 A male and a female student are elected by the students of each class as “class representatives” to represent them
in the School Association. Class representatives are expected to be outstanding students who are academically competent
and having qualities of leadership.

10. Participation in University Activities

10.1 In order to provide opportunities for the holistic development of the human person, a large number of co-curricular and
extra-curricular activities are designed and implemented under the banner of the University Association and student clubs.
Some of the most important activities are D’VERVE & BOSCOSIADE (intra- University sports and cultural festival during
University Week), PRAJYUKTTAM (the inter-University technical festival). All students are expected to take part actively
in such activities to showcase their talents, to develop leadership qualities and to gain the experience of working in groups.

10.2 Training and Placement Activities: The training and Placement Cell of DBCET has been incorporated with the objective of
minimizing the gap between industry and academia and giving the students training and exposure so that they can capitalize
on every opportunity for placement. It is the prime responsibility of the cell to look after all matters concerning ‘Training to
enhance employability’ and ‘guiding students for placement’. In the first two semesters, students are trained for
communication skills development under the department of Humanities and Social Sciences, and personal development
programmes under the department of campus ministry. From the third semester onwards, in every semester, students are
given systematic training in aptitude tests, communication skills, group discussion, etc. They are also made to undergo mock
HR and Technical Interviews. These activities of the training and placement cell find a place in the curriculum as Extra
Academic Programmes (EAP) and all students are required to get a P grade for these activities by taking an active part in
these activities regularly.

Other departments of the University offer customised services in training and placement of their students.

11. Free Time
Some hours without class may be available for some students during the day. Students are expected to use such ‘free time’ for
visiting the library, meeting teachers and mentors, self- study, carrying out lab or project related activities, etc.

12. Faculty Performance Feedback

In order to improve the teaching and learning process in the University, students will be required to give feedback about the
performance of their teachers from time-to-time. All students are expected to participate in the online feedback sessions
concerning their teachers with sincerity and responsibility.

13. Mentoring

All students are assigned mentors from among the faculty members for their guidance. Directors of Schools in collaboration with
the Heads of Departments will take care of assigning mentors. Mentors shall help the students to plan their courses of study,
advise them on matters relating to academic performance and personality development, and help them to overcome various
problems and difficulties faced by them. Although students should meet their mentors on a regular basis to get timely help,
specific days have been set aside in the calendar for meeting mentors to ensure proper documentation of achievements,
activities, shortcomings and problems faced by the students. Every student must meet the mentor during these days.

14. Interaction Meet with Parents
The University organises interaction meetings with parents once a year in which the parents are invited to interact with
teachers and management to appraise themselves about the performance of their ward and also to offer their suggestions for
the betterment of the institution. It is the responsibility of the students too to invite their parents to come and participate in the
event and make the event meaningful.
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SCHOOL OF FUNDAMENTAL AND APPLIED SCIENCES

BACHELOR OF SCIENCE - HONOURS IN CHEMISTRY

DEPARTMENT OF CHEMISTRY

* Wherever there is a practical there will be no tutorial and Vice versa

COURSE STRUCTURE

SEMESTER |
. -

Type of Course Course Code Course Name i‘::_i'.ts Page
Core Course 1 (Theory) CHABO101 Inorganic Chemistry-I: Atomic Structure & Chemical Bonding 4-0-0 118
Core Course 2 (Theory) CHSI0102 Physical Chemistry-I: States of Matter & lonic Equilibrium 4-0-0 119
Core Course 1 (Lab) CHAB6101 Inorganic Chemistry-I: Atomic Structure & Chemical Bonding Lab 0-0-2 165
Core Course 2 (Lab) CHIS6102 Physical Chemistry-I: States of Matter & lonic Equilibrium Lab 0-0-2 166
Ability Enh

bility Enhancement EGEC0107 | English Communication 200 | 1011
compulsory Course 1
i i ; 4-0-0/5-
Generic Elective Course 1 (Theory/ Theory-Tutorial) 10
Generic Elective Course 1 (Lab) 0-0-2
Mandatory Course USIP0O1 Student Induction Programme NC
Value added course CHPC6137 Petroleum Chemistry NC 185
Total Credits 20
SEMESTER I
Core Course 3 (Theory) CHBHO0103 Organic Chemistry-I: Basics & Hydrocarbons 4-0-0 121
Core Course 4 (Theory) CHCTO0104 Phys!caI.Chemlstry-II: Chemical Thermodynamics & its 4-0-0 122
Applications
Core Course 3 (Lab) CHBH6103 Organic Chemistry-| Basics & Hydrocarbons Lab 0-0-2 166
HCT6104 Physical Chemi -II: Chemical Th i i -0-2
Core Course 4 (Lab) CHCT610 ys!ca .C emistry-ll: Chemical Thermodynamics & its 0-0 167
Applications Lab
Ability Enhancement CHES0002 Environmental Studies 2-0-0 92
compulsory Course 2
. . . 4-0-0/5-
Generic Elective Course 2 (Theory/ Theory-Tutorial) 1_0/
Generic Elective Course 2 (Lab) 0-0-2
Service Learning CHSLO100 Elements of Service Learning in Chemistry 2 117
Value added course CHPA6138 | Pharmaceutical Chemistry and its applications NC 186
Total Credits 20
SEMESTER Il
Core Course 5 (Theory) CHSP0133 Inorganic Chemistry Il: s - and p-block elements 4-0-0 146
Core Course 6 (Theory) CHOGO0134 | Organic Chemistry Il: Oxygen Containing Functional Groups 4-0-0 147
Core Course 7 (Theory) CHPc0135 | Physical Chemistry Ill: Phase Equilibria and Chemical Kinetics 4-0-0 148
Core Course 5 (Lab) CHSP6126 | Inorganic Chemistry Il: s- and p-block elements Lab 0-0-2 179
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Core Course 6 (Lab) CHOG6127 | Organic Chemistry Il: Oxygen Containing Functional Groups Lab 0-0-2 180
Core Course 7 (Lab) CHPC6128 | Physical Chemistry lll: Phase Equilibria and Chemical Kinetics Lab 0-0-2 181
CHBAO0113 | Basic Analytical Chemistry 1-0-1 126
CHCI0O114 | Chemoinformatics 1-0-1 127
Skill Enhancement CHCPO115 | Chemistry of Cosmetics and Perfumes 1-0-1 128
Course 1 (Elective) CHIC0136 | IT Skills for Chemists 1-0-1 | 149
CHcs0137 | Chemical Technology & Society 2-0-0 150
CHBS0138 | Business Skills for Chemists 2-0-0 151
Generic Elective Course 3 (Theory/ Theory-Tutorial) 4_01__%/5_
Generic Elective Course 3 (Lab) 0-0-2
Value added course CHPC6137 | Petroleum Chemistry NC 185
Total Credits 26
SEMESTER IV
Core Course 8 (Theory) CHCco139 | Inorganic Chemistry Ill: Coordination chemistry 3-1-0 151
Core Course 9 (Theory) CHHCO0140 | Organic Chemistry lll: Heterocyclic Chemistry 3-1-0 152
Core Course 10 (Theory) | CHELO141 | Physical Chemistry IV: Electrochemistry 3-1-0 153
Core Course 8 (Lab) CHcCe129 | Inorganic Chemistry Ill: Coordination chemistry Lab 0-0-2 182
Core Course 9 (Lab) CHHC6130 | Organic Chemistry llI: Heterocyclic Chemistry Lab 0-0-2 182
Core Course 10 (Lab) CHEL6131 | Physical Chemistry IV: Electrochemistry Lab 0-0-2 183
CHPY0116 Pesticide Chemistry 1-0-1 128
CHFC0117 Fuel Chemistry 1-0-1 129
Skill Enhancement Course CHIPO118 Intellectual Property Rights 2-0-0 129
2 (Elective) CHABO142 | Analytical Clinical Biochemistry 1-0-1 154
CHGMO0143 | Green Methods in Chemistry 2-0-0 155
CHPCO144 | Pharmaceutical Chemistry 1-0-1 156
Generic Elective Course 4 (Theory/ Theory-Tutorial) 4-01-_%/5-
Generic Elective Course 4 (Lab) 0-0-2
Value added course CHPA6138 | Pharmaceutical Chemistry and its applications NC 186
Total Credits 26
SEMESTER V
Core Course 11 (Theory) CHBMO0121 Organic Chemistry IV: Biomolecules 4-0-0 133
Core Course 12 (Theory) | CHQS0122 Physical Chemistry V: Quantum Chemistry and Spectroscopy 4-0-0 134
Core Course 11 (Lab) CHBM6115 Organic Chemistry IV: Biomolecules Lab 0-0-2 171
Core Course 12 (Lab) CHQS6116 E:g/sical Chemistry V: Quantum Chemistry and Spectroscopy 0-0-2 172
CHACO0123 Application of Computers in Chemistry 4-0-0 135

45 | ADBU| Regulations and Syllabus|2021-22




COURSE STRUCTURE

Discipline Specific CHAMO0124 Analytical Methods in Chemistry 4-0-0
: 136
Elective 1 (Theory)
CHNSO0125 Novel Inorganic Solids 4-0-0 137
Discipline Specific CHPC0126 Polymer Chemistry 400 | 138
Elective 2 (Theory)
CHMDO0145 Molecular Modelling & Drug Design 4-0-0 156
CHAC6117 Applications of computers in Chemistry Lab 0-0-2 172
Discipline Specific CHAM6118 Analytical Methods in Chemistry Lab 002 | 173
Elective 1 (Lab)
CHNS6119 Novel Inorganic Solids Lab 0-0-2 174
Discipline Specific CHPC6120 Polymer Chemistry Lab 0-0-2 | 174
Elective 2 (Lab)
CHMD6132 Molecular Modelling & Drug Design Lab 0-0-2 183
Value added course CHPC6137 Petroleum chemistry NC 185
Total Credits 24
SEMESTER VI
Core Course 13 (Theory) | CHOC0127 Inorganic Chemistry IV: Organometallic Chemistry 4-0-0 139
Core Course 14 (Theory) CHSP0128 Organic Chemistry V: Spectroscopy 4-0-0 140
Core Course 13 (Lab) CHOC6121 Inorganic Chemistry IV: Organometallic Chemistry Lab 0-0-2 176
Core Course 14 (Lab) CHSP6122 Organic Chemistry V: Spectroscopy Lab 0-0-2 176
Discipline Specific Elective CHII0130 Inorganic materials and Industrial Importance 4-0-0 142
3 (Theory) CHGCO0129 Green Chemistry 4-0-0 141
CHEC0131 Industrial Chemicals and Environment 4-0-0 143
Discipline Specific CHRMO0132 Research Methodology for Chemistry 5-1-0 | 145
Elective 4 (Theory)
CHIMO146 Instrumental Methods of Chemical Analysis 4-0-0 157
Discipline Specific CHIl6124 Inorganic materials and Industrial Importance Lab 0-0-2 178
Elective 3 (Lab) CHGC6123 Green Chemistry Lab 0-0-2 177
Discipline Specific CHCE6125 Industrial Chemicals and Environment Lab 0-0-2 179
Elective 4 (Lab) CHIM6133 Instrumental Methods of Chemical Analysis Lab 0-0-2 184
Value added course CHPAG6138 Pharmaceutical Chemistry and its applications NC 186
Audit Course EDCI0200 Constitution of India NC
Total Credits 24
Total Programme Credits 140
MASTER OF SCIENCE IN CHEMISTRY
SEMESTER |
Type of Course/ Course Code Course Name Credits Page
Category L-T-P
Theory/DC CHIC0003 Fundamentals of Inorganic Chemistry 4-0-0 93
Theory/DC CHOC0004  |Fundamentals of Organic Chemistry 4-0-0 %
Theory/DC CHPC0005 Fundamentals of Physical Chemistry 4-0-0 95
Theory/DC CHQT0029 Introduction to Quantum Chemistry and Group Theory 4-0-0 115
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Lab/DC CHIQ6002 Inorganic Qualitative and Quantitative Analyses and Preparations - Lab 0-0-3 163
Audit Course CHSL0200 Elements of Service Learning NC 187
Value Added CHPC6137 Petroleum Chemistry NC 185
Course
Total Credits 19
SEMESTER Il
Theory/DC CHIR0007 Advanced Inorganic Chemistry | 4-0-0 96
Theory/DC CHOGO0008 IAdvanced Organic Chemistry | 4-0-0 97
Theory/DC CHAP0009 Advanced Physical Chemistry | 4-0-0 98
Theory/DC CHFY0030 Fundamentals of Spectroscopy 4-0-0 116
Theory/DC CHGC0011 Introduction to Green and Environmental Chemistry 3-0-0 99
Lab/DC CHEQ6003 Experimental Physical Chemistry - Lab 0-0-3 163
Value Added CHPAG138 Pharmaceutical Chemistry and its applications NC 186
Course
Total Credits 22
SEMESTER IlI
Theory/DC CHAIO012 IAdvanced Inorganic Chemistry Il 4-0-0 100
Theory/DC CHAO0013 Advanced Organic Chemistry Il 4-0-0 101
Theory/DC CHAP0014 Advanced Physical Chemistry Il 4-0-0 102
Theory/DC CHSP0015 Special Topics in Biochemistry 3-0-0 103
Theory/DC CHAPO031 Applied Spectroscopy 3-0-0 117
Theory/DC CHRMO0017 Research Methodology for Chemistry 3-0-0 104
Lab/DC CHQA6004 Organic Qualitative Analysis and Synthesis Lab 3-0-0 164
Value Added CHPC6137 Petroleum Chemistry NC 185
Course
Total Credits 24
SEMESTER IV
Theory/ DE CHMCO0018 Materials Chemistry 3-0-0 105
Theory/ DE CHCCO0019 Computational Chemistry 3-0-0 106
Theory/ DE CHFC0020 Food Chemistry 3-0-0 107
Theory/ DE CHIC0021 Industrial Chemistry 3-0-0 108
[Theory/ DE CHMDO0022 Medicinal Chemistry 3-0-0 109
Specialization I: Inorganic Chemistry
Theory/ DE CHOC0027  |Organometallic Chemistry 3-0-0 113
Theory/ DE CHIP0028 Inorganic Rings, Clusters and Polymers 3-0-0 114
Specialization II: Physical Chemistry
Theory/ DE CHRC0023 Recent Advances in Catalysis 3-0-0 110
Theory/ DE CHBC0024 Biophysical Chemistry 3-0-0 111
Specialization Ill: Organic Chemistry
Theory/ DE CHHC0025 Heterocyclic Chemistry 3-0-0 111
Theory/ DE CHNP0026 Natural Products Chemistry 3-0-0 112
Project/DC CHRP6005 Research Project 12 165
Value Added CHPA6138 Pharmaceutical Chemistry and its applications NC 186
Course
Audit Course EDCI0200 Constitution of India NC
Total Credits 21
Total Programme Credits 86
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DEPARTMENT OF MATHEMATICS
BACHELOR OF SCIENCE - HONOURS IN MATHEMATICS

* Wherever there is a practical there will be no tutorial and Vice versa

SEMESTER |
Type Course Code [Course Name *(I:If;ts Page
Core Course 1 (Theory) MACS0101 |Calculus 4-0-0 226
Core Course 1 (Lab) MACS6101  [Calculus Lab 261
Core Course 2 (Theory) MAAGO0102 [(Algebra 5-1-0 227
Ability Enhancement compulsory Course -1/IC{EGEC0107 English Communication/MIL 2-0-0 1011
Generic Elective Course 1 (Theory/ Theory-Tutorial) 4-0-0/5-1-0
Generic Elective Course 1 (Lab) 0-0-2
Value Added Course |MAF60154 Fractal geometry and Applications 2-0-0 256
Total Credits 20
SEMESTER II
Core Course 3 (Theory) MAERO0103  [Real Analysis 5-1-0 227
Core Course 4 (Theory) MADQO104 |Differential Equations 4-0-0 228
Core Course 4 (Lab) MADQ6102 |Differential Equations Lab 0-0-2 261
Ability Enhancement compulsory Course -1/IC|CHES0002 Environmental Studies 2-0-0
Generic Elective Course 2 (Theory/ Theory-Tutorial) 4-0-0/5-1-0
Generic Elective Course 2 (Lab) 0-0-2
Value Added Course MAMLO152 [Essential Mathematics for Machine Learning  |[NC 258
Mandatory Course MASLO100 |Mathematics an.d Service Learning NC 295
(Theory & Practice)
Total Credits 20
SEMESTER IlI
Core Course 5 (Theory) MARF0109  [Theory of Real Functions 5-1-0 230
Core Course 6 (Theory) MAGTO0110 (Group Theory | 5-1-0 231
Core Course 7 (Theory) MANMO115 [Numerical Methods 4-0-0 235
Core Course 7 (Lab) MANM6103 [Numerical Methods Lab 0-0-2 262
Skill Enhancement Course MAPC0112  |Programmingin C 2-0-0 233
1/IE MALS0113  |Logic and sets 2-0-0 233
Generic Elective Course 3 (Theory/ Theory-Tutorial) 4-0-0/5-1-0
Generic Elective Course 3 (Lab) 0-0-2
Value Added Course |MAF60154 Fractal geometry and Applications 2-0-0 256
Total Credits 26
SEMESTER IV
Core Course 8 (Theory) MAPEO114 PDE and Systems of ODE 4-0-0 234
Core Course 8 (Lab) MAPE6104  |PDE and Systems of ODE Lab 0-0-2 263
Core Course 9 (Theory) MAMCO0111 Multivariate Calculus 5-1-0 232
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Core Course 10 (Theory) MAGTO0129  (Group Theory I 5-1-0 239
Skill Enhancement Course MACGO0117 |Computer Graphics 2-0-0 236
2/IE MAGY0118 |Graph Theory 2-0-0 236
Generic Elective Course 4 (Theory/ Theory-Tutorial) 4-0-0/5-1-0
Generic Elective Course 4 (Lab) 0-0-2
Value Added Course MAMLO0152 | Essential Mathematics for Machine Learning [NC 258
Total Credits 26
SEMESTER V
Core Course 11 (Theory) MAMCO0126 |Metric Space and Complex Analysis 5-1-0 237
Core Course 12 (Theory) MART0127  |Ring Theory and Linear Algebra | 5-1-0 238
Discipline Specific Elective I/DE MAPS0137  |Probability and Statistics 5-1-0 245
MALPO130 |[Linear Programming 240
MAAG0140  |Analytical Geometry 247
MAMMO0141  [Mathematical Modelling 248
Discipline Specific Elective 11/DC MANTO0128 Number Theory 238
MAPO0142  |portfolio Optimization >10 248
MAIMO133  [Industrial Mathematics 242
MAHMO0143  |Hydromechanics 249
Mandatory Course EDCI0200 Constitution of India 2-0-0
Value Added Course MAFG0154 [Fractal geometry and Applications NC 256
Value Added Course MAMLO152 [Essential Mathematics for Machine Learning NC 258
Total Credits 24
SEMESTER VI
Core Course 13 (Theory) MARIO131  |Riemann Integration and Series of Functions 5-1-0 241
Core Course 14 (Theory) MARTO0132  [Ring Theory and Linear Algebra Il 5-1-0 241
Discipline Specific Elective MATEO144  [Theory of Equations 5-1-0 250
IIl/DE MAMCO116  |Mechanics 235
MAMF0134 |Mathematical Finance 243
Discipline Specific Elective MAMBO0135 [Bio-Mathematics 5-1-0 243
IV/DE MADGO0136 |Differential Geometry 244
MAIT0145  |Integral Transforms 250
Value Added Course MAMLO0152 [Essential Mathematics for Machine Learning  |NC 258
Optional Dissertation or Project Work in place of one Discipline Elective (DSE) Course
Project Work Project Work 6
Total Credits 24
Total Programme Credits 140
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MASTER OF SCIENCE IN MATHEMATICS

SEMESTER |
sz:gzt;ourse/ Course Code [Course Name C[-e-;i- i;s Page
DC MARAQO14  |Real Analysis 4-0-0| 195
DC MALAOO15 |Linear Algebra 4-0-0| 196
DC MAABOO16 |Abstract Algebra 4-0-0| 196
DC MADEQOO17 |Differential Equations 4-0-0| 197
DC MAMTO0018 |Mathematical Methods | 4-0-0| 198
Mandatory Course [MASLO200 |[Community Engagement and Service Learning NC 259
Value Added Course [MAFG0154 |Fractal Geometry and Applications NC 256
Total Credits 20
SEMESTER Il
DC MATF0019 Topology and Functional Analysis 4-0-0| 199
DC MACA0020 Complex Analysis 4-0-0| 199
DC MAMP0021 Measure Theory and Probability Theory 4-0-0| 200
DC MAMDO0022 [Mathematical Methods I 4-0-0| 201
DC MACL0023 Classical Mechanics 4-0-0| 202
Mandatory EDCI0200 Constitution of India NC
Value Added Course IMAML0152  [Essential Mathematics for Machine Learning NC 258
Total Credits 20
SEMESTER IlI
DC MADS0030 Discrete Mathematics 4-0-0| 202
DC MACP0031 Computer Programming in C 2-0-0| 203
DC MACP6002 Computer Programming in C Lab 0-0-1| 260
DC MARMOO032  |Research Methodology for Mathematical Sciences 3-0-0| 204
DC MARS6001 Research Seminar 2-0-0| 260
Specialization I: Theoretical
DE MAFA0033 Field theory & commutative Algebra 4-0-0| 205
DE MANT0034  [Number Theory 205
DE MAMLO035  [Mathematical Logic 206
DE MAFS0036  [Fuzzy sets and Applications 207
Specialization II: Applicable
DE MAFD0037 Fluid Dynamics | 4-0-0| 207
DE MARC0038  [Riemannian Geometry & Tensor Calculus 208
DE MADS0059  [Dynamical Systems and Chaos 220
DE MACO0060  [Convex Optimization 221
DE MANS0039  |Numerical solution of PDE 4-0-0 | 209

Specialization

lll: Computational
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DE MACN0040  (Computational Number Theory 4-0-0| 210
DE MASC0041  [Scientific Computing 210
DE MASF0042  [Special Functions 211
DE MAGT0061 Introduction to Game Theory 222
Total Credits 20
SEMESTER IV
Specialization I: Theoretical
DE MAAS0046 )Advanced Analysis 4-0-0 | 213
DE MAGY0047 Graph Theory 4-0-0| 213
DE MACA0048 Multivariable calculus 4-0-0 | 214
DE MAAY0049 IAlgebraic Number Theory 4-0-0 | 215
MAANO00O62  |Algebraic Geometry 223
Specialization Il: Applicable
DE MAFL0050 Fluid Dynamics II 4-0-0| 215
DE MACMO0051  |Continuum Mechanics 4-0-0 | 216
DE MATRO052  [Theory of Relativity 4-0-0 | 217
DE MANOO0063  [Numerical Optimization 4-0-0| 223
Specialization Ill: Computational
DE MADNOO54  |Design and Algorithms Analysis 4-0-0| 218
DE MAMLO064  [Machine Learning 4-0-0| 224
DE MAFE0053 Finite Elements Methods 4-0-0| 218
DE MAIC0055 Introduction to Cryptography 4-0-0| 219
Project DC MARP6003 Research Project 8 261
Value Added MAMRO0153  [Statistical Methods & Software in Research 3-0-0| 257
Course
Total Credits 20
Total Programme Credits 80
DEPARTMENT OF PHYSICS
BACHELOR OF SCIENCE - HONOURS IN PHYSICS
* Wherever there is a practical there will be no tutorial and Vice versa
SEMESTER |
Type of Course Course Code Course Name *Credits Page
L-T-P
Core Course 1 (Theory) [PSMY0101 Mathematical Physics-I 4-0-0 291
Core Course 2 (Theory)  [PSMC0102 Mechanics 4-0-0 292
Core Course 1 (Lab) PSMY6101 Mathematical Physics-1 Laboratory 0-0-2 327
Core Course 2 (Lab) PSMA6102 Mechanics Laboratory 0-0-2 328
Ability Enhancement EGEC0107 English Communication 2-0-0 1011
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compulsory Course 1 |

|

Generic Elective Course 1 (Theory/ Theory-Tutorial) 4-0-0/5-1-0
Generic Elective Course 1 (Lab) 0-0-2
Mandatory Course USIPOO1 Student Induction Programme NC
Value Added Course PSCP6120 Computational Physics using PYTHON 2-0-0 344
Total Credits 20
SEMESTER Il
Core Course 3 (Theory) [PSEM0103 Electricity and Magnetism 4-0-0 293
Core Course 4 (Theory) [PSWO00104 Waves and Optics 4-0-0 294
Core Course 3 (Lab) PSEM6103 Electricity and Magnetism Laboratory 0-0-2 329
Core Course 4 (Lab) PSW06104 Waves and Optics Laboratory 0-0-2 330
Ability Enhancement CHES0002 Environmental Studies 2-0-0 92
compulsory Course 2
Generic Elective Course 2 (Theory/ Theory-Tutorial) 4-0-0/5-1-0
Generic Elective Course 2 (Lab) 0-0-2
Service Learning PSSL0100 Elements of Service Learning in Physics NC 320
Total Credits 20
SEMESTER IlI
Core Course 5 (Theory)  [PSMS0105 Mathematical Physics—II 4-0-0 295
Core Course 6 (Theory) [PSPT0106 Thermal Physics 4-0-0 296
Core Course 7 (Theory) |PSDA0107 Digital Systems and Applications 4-0-0 297
Core Course 5 (Lab) PSMS6105 Mathematical Physics—II Laboratory 0-0-2 330
Core Course 6 (Lab) PSPT6106 Thermal Physics Laboratory 0-0-2 330
Core Course 7 (Lab) PSDA6107 Digital Systems and Applications Laboratory 0-0-2 333
Skill Enhancement Course [PSCP0111 Computational Physics Skills 2-0-0 301
1 (Elective) PSEN0112 Electrical circuits and Network Skills 302
Generic Elective Course 3 (Theory/ Theory-Tutorial) 4-0-0/5-1-0
Generic Elective Course 3 (Lab) 0-0-2
Value Added Course ‘PSCP6120 ‘Computational Physics using PYTHON NC 344
Total Credits 26
SEMESTER IV
Core Course 8 (Theory) [PSMP0108 Mathematical Physics IlI 4-0-0 298
Core Course 9 (Theory)  [PSEP0109 Elements of Modern Physics 4-0-0 299
Core Course 10 (Theory) [PSAS0110 lAnalog Systems and Applications 4-0-0 300
Core Course 8 (Lab) PSMP6108 Mathematical Physics Ill Laboratory 0-0-2 333
Core Course 9 (Lab) PSEP6109 Elements of Modern Physics Laboratory 0-0-2 333
Core Course 10 (Lab) PSAS6110 lAnalog Systems and Applications Laboratory 0-0-2 335
Skill Enhancement Course [PSBI0113 Basic Instrumentation Skills 2-0-0 303
2 (Elective) PSRS0114 Radiation Safety 304
Generic Elective Course 4 (Theory/ Theory-Tutorial) 4-0-0/5-1-0
Generic Elective Course 4 (Lab) 0-0-2
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Audit Course IEDCIOZOO Constitution of India
Total Credits 26
SEMESTER V
Core Course 11 (Theory) [PSQMO0115 Quantum Mechanics and Applications 4-0-0 307
Core Course 12 (Theory) |PSSS0116 Solid State Physics 4-0-0 308
Core Course 11 (Lab) PSQM6111 Quantum Mechanics and Applications Laboratory 0-0-2 337
Core Course 12 (Lab) PSSS6112 Solid State Physics Laboratory 0-0-2 338
Option 1
PSES0117 Embedded systems- Introduction to Microcontroller 4-0-0 309
Discipline Specific Elective PSES6113 Embedded systems- Introduction to Microcontroller 0-0-2 339
1 Laboratory
Option 2
PSDIO118 Physics of Devices and Instruments 4-0-0 310
Discipline Specific Elective PSDI6114 Physics of Devices and Instruments Laboratory 0-0-2 339
2 Option 1
PSCDO119 Classical Dynamics 5-1-0 311
Option 2
PSCE0120 Communication Electronics 4-0-0 312
PSCE6115 Communication Electronics Laboratory 0-0-2 340
Total Credits 24
SEMESTER VI
Core Course 13 (Theory) |[PSET0121 Electromagnetic Theory 4-0-0 313
Core Course 14 (Theory) [PSSM0122 Statistical Mechanics 4-0-0 314
Core Coursel3 (Lab) PSET6116 Electromagnetic Theory Laboratory 0-0-2 341
Core Coursel4 (Lab) PSET6117 Statistical Mechanics Laboratory 0-0-2 341
Discipline Specific Elective |Option 1
3 PSNP0123 Nuclear and Particle Physics 5-1-0 315
Option 2
PSNA0124 Nano Materials and Applications 4-0-0 316
PSNA6118 Nano Materials and Applications Laboratory 0-0-2 342
Discipline Specific ElectiveOption 1
4 PSDP0125 Digital Signal Processing 4-0-0 317
PSDP6119 Digital Signal Processing Laboratory 0-0-2 343
Option 2
PSAA0126 }Astronomy and Astrophysics 5-1-0 319
Total Credits 24
Total Programme Credits 140
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Semester |
Type of Course/ Category | Course Code Course Name Credits Page
Theory/DC PSCM0020 Classical Mechanics 4 271
Theory/DC PSQM0021 Quantum Mechanics | 4 271
Theory/DC PSMP0022 Mathematical Physics 4 272
Theory/DC PSELO049 Electronics | 4 286
Theory/DC PSPL6009 Physics Laboratory | 4 322
Mandatory PSPS0200 Physics and Service Learning 320
Value Added Course PSCP6120 Computational Physics using PYTHON 2-0-0 344
Total Credits 20
Semester Il
Theory/DC PSQM0024 Quantum Mechanics Il 4 273
Theory/DC PSCP0025 Condensed Matter Physics 4 274
Theory/DC PSED0026 Electrodynamics 4 275
Theory/DC PSNP0050 Nanophysics | 4 286
Theory/DC PSPL6003 Physics Laboratory II 4 321
Mandatory PSPS0200 Physics and Service Learning 0 320
Total Credits 20
Semester 11
Theory/DC PSAMO0028 Atomic and Molecular Physics 4 276
Theory/DC PSNP0054 Nuclear Physics 4 290
Theory/DC PSRMO0051 Research Methodology 2 287
Theory/DC PSCN0030 Computer Oriented Numerical Methods 2 277
Theory/DC PSCN6010 Computer Oriented Numerical Methods Laboratory 4 323
Theory/DC PSPP6011 Project Phase | 4 324
Specialisation: High Energy Physics
Theory/DE PSHP0052 | High Energy Physics | 4 288
Specialisation: Astrophysics
Theory/DE PSPL0036 | Plasma Physics | 4 278
Specialisation: Plasma Physics
Theory/DE PSPLO036 | Plasma Physics | 4 278
Specialisation: Electronics
Theory/DE PSEC0037 | Electronics Il 4 279
Specialisation: Nanophysics
Theory/DE PSNS0041 Nanophysics Il 4 280
Value Added Course PSCP6120 Computational Physics using PYTHON 2-0-0 344
Mandatory EDCI0200 Constitution of India
Total Credits 22
Semester IV
Theory/DC PSSM0034 Statistical Mechanics 4 278
Theory/DC PSPR6012 Project Phase Il 6 325
Theory/DC PSST6016 Study Tour P/NP 327
Specialisation: High Energy Physics
Theory/DE PSEP0053 High Energy Physics Il 4 289
Theory/DE PSGR0044 General Theory of Relativity and Cosmology 4 281
Specialisation: Astrophysics
Theory/DE PSAR0045 Astrophysics 4 282
Theory/DE PSGR0044 General Theory of Relativity and Cosmology 4 281
Specialisation: Plasma Physics
Theory/DE PSPMO0046 I Plasma Physics I 4 283
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Theory/DE PSPM6013 Plasma Physics Laboratory 4 325
Specialisation: Electronics
Theory/DE PSER0047 Electronics IlI 4 284
Theory/DE PSEL6014 Electronics Laboratory 4 325
Specialisation: Nanophysics
Theory/DE PSNY0048 Nanophysics Il 4 285
Theory/DE PSNY6015 Nanophysics Laboratory 4 326
Total Credits 18
Total Programme Credits 80
GENERIC ELECTIVES
DEPARTMENT OF CHEMISTRY
Type of course/ Category Course Code Course Name C[-e:- :S Page
General Elective — CHAHO105 Atomic Structure, Bonding, General Organic Chemistry & 4-0-0 123
1/111/SE Aliphatic Hydrocarbons
CHCK0120 Chemistry of s- and p-block elements, States of matter | 4-0-0 132
and Chemical Kinetics
CHSC0147 Solutions, Phase Equilibrium, Conductance, | 4-0-0 159
Electrochemistry & Functional Group Organic Chemistry-Il
CHCS0148 Chemistry of d-block elements, Quantum Chemistry and | 4-0-0 160
Spectroscopy
CHAH6105 Atomic Structure, Bonding, General Organic Chemistry & | 0-0-2 168
Aliphatic Hydrocarbons Lab
CHCK6114 Chemistry of s- and p-block elements, States of matter | 0-0-2 170
and Chemical Kinetics Lab
General Elective — CHCF0106 Chemical Energetics, Equilibria & Functional Group | 4-0-0
11/IV/SE Organic Chemistry-| 124
CHOS0119 Organometallics, Bioinorganic chemistry, Polynuclear 4-0-0
130
hydrocarbons and UV, IR Spectroscopy
CHML0149 Molecules of life 4-0-0 161
CHCF6106 Chemical Energetics, Equilibria & Functional Group | 0-0-2 169
Organic Chemistry-lI Lab
CHOS6113 Organometallics, Bioinorganic chemistry, Polynuclear 0-0-2
1
hydrocarbons and UV, IR Spectroscopy Lab 69
CHML6136 Molecules of life Lab 0-0-2
DEPARTMENT OF MATHEMATICS
General Elective — MACDO0105 Calculus and Differential Equations 5-1-0 229
1//1E/ SE/DE
//1e/ SE/ MANAOQ138 | Numerical Analysis 5-1-0 246
General Elective — MALG0106 Algebra 5-1-0 230
Il//1E/ SE/DE -
MAVC0139 Vector Calculus and Co-ordinate Geometry 5-1-0 246
General Elective — MAER0103 Real Analysis 5-1-0 227
l1l//IE/ SE/DE MAENO0146 Econometrics 5-1-0 251
MAFEQ147 Finite Element Methods 5-1-0 252
MADS0148 Descriptive Statistics 5-1-0 253
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General Elective — MACA0150 Complex Analysis 5-1-0 254
IV/IE/ SE/DE MACMO0151 | Combinatorial Mathematics 5-1-0 255
MAMF0134 | Mathematical Finance 5-1-0 | 243
MAIP0149 Introduction to Probability Theory 5-1-0 | 254
DEPARTMENT OF PHYSICS
Generic Elective- II PSGP0115 General Thermal Physics 4-0-0 305
(Physics)/SE PSDA0107 Digital System and Applications 297
PSGP6111 General Thermal Physics Lab 0-0-2 336
PSDA6107 Digital System and Applications Lab 333
PSGMO0116 General Elements of Modern Physics 4-0-0 306
Generic Elective — IlI PSAS0110 Analog system and its applications 300
(Botany)/SE PSGM6112 General Elements of Modern Physics Lab 0-0-2 337
PSAS6110 Analog system and its applications Lab 335
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SCHOOL OF LIFE SCIENCES

DEPARTMENT OF BIOSCIENCES

MASTER OF SCIENCE IN BIOCHEMISTRY

COURSE STRUCTURE

SEMESTER |

Type of Course/Category Course Code Course Name C-Ir-fe:l- ';S Page
Core Course (Theory) BTTEO009 Thermodynamics and Enzymology 3-0-0 369
Core Course (Theory) MBCG0011 Cell Biology and Genetics 4-0-0 387
Core Course (Theory) BCFB0013 Fundamentals of Biochemistry 4-0-0 350
Core Course (Theory) BCAT0014 lAnalytical Techniques 4-0-0 351
Core Course (Lab) BCFB6009 Fundamentals of Biochemistry Lab 0-0-1 361
Core Course (Lab) BTTE6009 Thermodynamics and Enzymology Lab 0-0-1 380
Core Course (Lab) BCAT6010 /Analytical Techniques Lab 0-0-1 362
Core Course (Lab) MBCB6011 Cell Biology and Genetics Lab 0-0-1 393

BTIV6011 Industrial/Laboratory visit 0-0-1

BCRT6012 Remedial Teaching & NET Coaching course NC

MBNT6013 NPTEL Course NC
Service Learning BCSL0200 Service Learning in Bio Sciences NC 358

Total Credits 20
SEMESTER Il

Core Course (Theory) BTGE0005 Genetic Engineering 3-0-0 367
Core Course (Theory) BTCA0010 Computer Applications and Bioinformatics 3-0-0 370
Core Course (Theory) MBBMO0014 Basic Microbiology 2-0-0 389
Core Course (Theory) BCMBO0015 Molecular Biology 4-0-0 352
Core Course (Theory) BCFI0016 Fundamentals of Immunology 4-0-0 353
Core Course (Lab) BTGE6004 Genetic Engineering Lab 0-0-1 378
Core Course (Lab) BTCA6010 Computer Applications and Bioinformatics Lab 0-0-2 380
Core Course (Lab) MBBM6012 Basic Microbiology Lab 0-0-1 394
Core Course (Lab) BCMB6013 Molecular Biology Lab 0-0-1 363
Core Course (Lab) BCFI6014 Fundamentals of Immunology Lab 0-0-1 363
Elective Skill Enhancement Courses
Skill Enhancement Course 1 MBWMO0012 Waste Management 1-0-0 388
Skill Enhancement Course 2 BTFF0013 Fermentation and Food Microbiology 1-0-0 373
Skill Enhancement Course 3 MBMCO0013 Mushroom cultivation 1-0-0 389
Skill Enhancement Course 4 BCHDO0017 Herbal Drug Technology 1-0-0 354

MBIT6014 Internships/Summer Training NC

BCRT6015 Remedial Teaching & NET Coaching NC

BCSL0200 Service Learning in Biosciences NC 358

Total Credits 23
SEMESTER Il

Core Course (Theory) BTRMO0003 Research Methodology &Biostatistics 4-0-0 366
Core Course (Theory) BCBMO0010 Medical Biochemistry 3-0-0 347
Core Course (Theory) BCPY0011 Physiology 3-0-0 348
Core Course (Lab) BCIM6004 Medical Biochemistry Lab 0-0-1 359
Core Course (Lab) BCPY6005 Physiology Lab 0-0-1 359
Core Course (Theory) BCNMO0019 Nutritional Biochemistry & Metabolism 3-0-0 355
Core Course (Theory) BCBE0018 Bioenergetics 3-0-0 355
Core Course (Lab) BCNM6013 Nutritional Biochemistry & Metabolism Lab 0-0-1 362
Core Course (Lab) BCBM6006 Bioenergetics Lab 0-0-1 360

BCDI6007 Dissertation Phase | 0-0-2 360

BCRT6015 Remedial Teaching & NET Coaching NC
Core Course (Theory) BTIE0014 IPR & Entrepreneurship 1-0-0 374
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Core Course (Lab) BCJS6016 Journal Club and scientific communications 0-0-1 364
Service Learning BCSL0200 Service Learning in Biosciences NC 358
Value Added Course BTCL6014 Clinical Laboratory Techniques NC 382
Total Credits 24
SEMESTER IV
Core Course (Theory) BCOB0020 Omics Biology and its Tools 4-0-0 356
Elective courses
Elective Course 1 (Theory) BTAT0017 IAgriculture Technology 2-0-0 376
Elective Course 2 (Theory) MBNBO0016 Nanobiology 2-0-0 391
Elective Course 3 (Theory) BCBMO0021 Bioresource Management 2-0-0 357
BCDI6008 Dissertation Phase Il 0-0-16 361
Service Learning BCSL0200 Service Learning in Biosciences NC 358
Total Credits 22
Total Programme Credits 89
MASTER OF SCIENCE IN BIOTECHNOLOGY
SEMESTER |
Credits
Type of Course/Category Course Code Course Name T-L-P Page
Core Course (Theory) BTTE0009 Thermodynamics and Enzymology 3-0-0 369
Core Course (Theory) MBCG0011 Cell Biology and Genetics 4-0-0 387
Core Course (Theory) BCFB0013 Fundamentals of Biochemistry 4-0-0 350
Core Course (Theory) BCAT0014 Analytical Techniques 4-0-0 351
Core Course (Lab) BCFB6009 Fundamentals of Biochemistry Lab 0-0-1 361
Core Course (Lab) BTTE6009 Thermodynamics and Enzymology Lab 0-0-1 380
Core Course (Lab) BCAT6010 Analytical Techniques Lab 0-0-1 362
Core Course (Lab) MBCB6011 Cell Biology and Genetics Lab 0-0-1 393
BTIV6011 Industrial/Laboratory visit 0-0-1
BCRT6012 Remedial Teaching & NET Coaching course NC
MBNT6013 NPTEL Course NC
Service Learning BCSL0200 Service Learning in Biosciences NC 358
Total Credits 20
SEMESTER Il
Core Course (Theory) BTGE0005 Genetic Engineering 3-0-0 367
Core Course (Theory) BTCA0010 Computer Applications and Bioinformatics 3-0-0 370
Core Course (Theory) MBBMO0014 Basic Microbiology 2-0-0 389
Core Course (Theory) BCMBO0015 Molecular Biology 4-0-0 352
Core Course (Theory) BCFI0016 Fundamentals of Immunology 4-0-0 353
Core Course (Lab) BTGE6004 Genetic Engineering Lab 0-0-1 378
Core Course (Lab) BTCA6010 Computer Applications and Bioinformatics Lab 0-0-2 380
Core Course (Lab) MBBM6012 Basic Microbiology Lab 0-0-1 394
Core Course (Lab) BCMB6013 Molecular Biology Lab 0-0-1 363
Core Course (Lab) BCFI6014 Fundamentals of Immunology Lab 0-0-1 363
Elective Skill Enhancement Courses
Skill Enhancement Course 1 MBWMO0012 Waste Management 1-0-0 388
Skill Enhancement Course 2 BTFF0013 Fermentation and Food Microbiology 1-0-0 373
Skill Enhancement Course 3 MBMC0013 Mushroom cultivation 1-0-0 389
Skill Enhancement Course 4 BCHDO0017 Herbal Drug Technology 1-0-0 354
MBIT6014 Internships/Summer Training NC
BCRT6015 Remedial Teaching & NET Coaching NC
Service Learning BCSL0200 Service Learning in Biosciences NC 358
Total Credits 23
SEMESTER Il
Core Course (Theory) | BTRMO0003 Research Methodology &Biostatistics 4-0-0 366
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Core Course (Theory) BTBE0OO7 Bioprocess Engineering 3-0-0 368
Core Course (Theory) BTPB0O11 Plant Biotechnology 3-0-0 371
Core Course (Theory) BTAB0012 Animal Biotechnology 3-0-0 372
Core Course (Theory) BTPEOO15 Pharmaceutical & Environmental Biotechnology 3-0-0 374
Core Course (Lab) BTAP6003 Animal Biotechnology Lab 0-0-1 377
Core Course (Lab) BTBE6006 Bioprocess Engineering Lab 0-0-1 378
Core Course (Lab) BTBP6011 Plant Biotechnology Lab 0-0-1 381
Pharmaceutical & Environmental Biotechnology
Core Course (Lab) BTPE6012 Lab 0-0-1 381
BTDI6007 Dissertation Phase | 0-0-2 379
BCRT6015 Remedial Teaching & NET Coaching NC
Core Course (Theory) BTIEO014 IPR and Entrepreneurship 1-0-0 374
Core Course (Lab) MBJS6016 Journal Club and scientific communications 0-0-1
Service Learning BCSL0200 Service Learning in Bio Sciences NC
Value Added Course BTCL6014 Clinical Laboratory Techniques NC 382
Total Credits 24
SEMESTER IV
Core Course (Theory) BTTB0016 Trends in Biotechnology 4-0-0 375
Elective courses
Elective Course 1 (Theory) BTAT0017 Agriculture Technology 2-0-0 376
Elective Course 2 (Theory) MBNB0016 Nanobiology 2-0-0 391
Elective Course 3 (Theory) BCBMO0021 Bioresource Management 2-0-0 357
BTDI6008 Dissertation Phase Il 0-0-16 379
Service Learning BCSL0200 Service Learning in Bio Sciences NC 385
Total Credits 22
Total Programme Credits 89
MASTER OF SCIENCE IN MICROBIOLOGY
SEMESTER |
Credits
Type of Course/Category Course Code Course Name T-L-P Page
Core Course (Theory) BTTE0009 Thermodynamics and Enzymology 3-0-0 369
Core Course (Theory) MBCGO0011 Cell Biology and Genetics 4-0-0 387
Core Course (Theory) BCFB0013 Fundamentals of Biochemistry 4-0-0 350
Core Course (Theory) BCAT0014 Analytical Techniques 4-0-0 351
Core Course (Lab) BCFB6009 Fundamentals of Biochemistry Lab 0-0-1 361
Core Course (Lab) BTTE6009 Thermodynamics and Enzymology Lab 0-0-1 380
Core Course (Lab) BCAT6010 Analytical Techniques Lab 0-0-1 362
Core Course (Lab) MBCB6011 Cell Biology and Genetics Lab 0-0-1 393
BTIV6011 Industrial/Laboratory visit 0-0-1
BCRT6012 Remedial Teaching & NET Coaching course NC
MBNT6013 NPTEL Course NC
Service Learning BCSL0200 Service Learning in Bio Sciences NC 358
Total Credits 20
SEMESTER Il
Core Course (Theory) BTGEO0005 Genetic Engineering 3-0-0 367
Core Course (Theory) BTCA0010 Computer Applications and Bioinformatics 3-0-0 370
Core Course (Theory) MBBMO0014 Basic Microbiology 2-0-0 389
Core Course (Theory) BCMBO0015 Molecular Biology 4-0-0 352
Core Course (Theory) BCFI0016 Fundamentals of Immunology 4-0-0 353
Core Course (Lab) BTGE6004 Genetic Engineering Lab 0-0-1 378
Core Course (Lab) BTCA6010 Computer Applications and Bioinformatics Lab 0-0-2 380
Core Course (Lab) MBBM6012 Basic Microbiology Lab 0-0-1 394
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Core Course (Lab) BCMB6013 Molecular Biology Lab 0-0-1 363
Core Course (Lab) BCFI6014 Fundamentals of Immunology Lab 0-0-1 363
Elective Skill Enhancement Courses
Skill Enhancement Course 1 MBWMO0012 Waste Management 1-0-0 388
Skill Enhancement Course 2 BTFFO013 Fermentation and Food Microbiology 1-0-0 373
Skill Enhancement Course 3 MBMC0013 Mushroom cultivation 1-0-0 389
Skill Enhancement Course 4 BCHDO0017 Herbal Drug Technology 1-0-0 354
MBIT6014 Internships/Summer Training NC
BCRT6015 Remedial Teaching & NET Coaching NC
Service Learning BCSL0200 Service Learning in Bio Sciences NC 358
Total Credits 23
SEMESTER IlI
Core Course (Theory) BTRMO0003 Research Methodology &Biostatistics 4-0-0 366
Core Course (Theory) MBVMO0003 Virology and Mycology 3-0-0 384
Core Course (Theory) MBEMO0009 Environment Microbiology 3-0-0 385
Core Course (Theory) MBMMO0010 Medical Microbiology 3-0-0 386
Core Course (Theory) MBIMO0015 Infection and Molecular Diagnostics 3-0-0 390
Core Course (Lab) MBVM6008 Virology and Mycology Lab 0-0-1 394
Core Course (Lab) MBEM6009 Environment Microbiology Lab 0-0-1 395
Core Course (Lab) MBMM6010 Medical Microbiology Lab 0-0-1 395
Core Course (Lab) MBIM6015 Infection and Molecular Diagnostics Lab 0-0-1 396
MBDI6006 Dissertation Phase | 0-0-2 397
BCRT6015 Remedial Teaching & NET Coaching NC
Core Course (Theory) BTIEO014 IPR & Entrepreneurship 1-0-0 374
Core Course (Lab) BTJS6013 Journal Club and scientific communications 0-0-1
Service Learning BCSL0200 Service Learning in Bio Sciences NC 358
Value Added Course BTCL6014 Clinical Laboratory Techniques NC 382
Total Credits 24
SEMESTER IV
Core Course (Theory) MBIF0018 Industrial and Food Microbiology 4-0-0 392
Elective courses
Elective Course 1 (Theory) BTAT0017 Agriculture Technology 2-0-0 376
Elective Course 2 (Theory) MBNBO0016 Nanobiology 2-0-0 391
Elective Course 3 (Theory) BCBMO0021 Bioresource Management 2-0-0 357
MBDI6007 Dissertation Phase Il 0-0-16 397
Service Learning BCSL0200 Service Learning in Bio Sciences NC 358
Total Credits 22
Total Programme Credits 89

e Non- credit courses (NCC) are mandatory and assess the student performance by grading their score in internal and final
examinations as — satisfactory (S) or Unsatisfactory (US) based on the performance of the students. Students securing 60%
or above may be considered satisfactory (S).

e  NPTEL -students can select any one course from NPTEL and produce a certificate as the end of the examination.

e Industrial or laboratory visit is mandatory on the basis of applicability and mentoring of the students. A report on the
experience and learning can be submitted to respective mentors.

e  Remedial Teaching & NET Coaching will be one hour/week

e  Skill development program; options include Fermentation technology; herbal drug formulation; mushroom
cultivation; waste management; (any 1)

e  Value added course will be open for all and on completion of the course the student will receive a certificate to the
learning

e  Students will go for internships during the semester break between — | and |l semester or Il and lll semester or Il and IV
Semester and produce a certificate and report of the training.

e  Semester - IV- One Core course (4 credits) + One elective (2 credits) + Dissertation (16 credit)
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COURSE STRUCTURE

DEPARTMENT OF ZOOLOGY

BACHELOR OF SCIENCE - HONOURS IN ZOOLOGY

* Wherever there is a practical there will be no tutorial and Vice versa

SEMESTER |
Types of Course/Category Course Code [Course Name *Credits Page
Core course | (Theory)/DC ZGPP0101 | Non-chordates I: Protista to Pseudocoelomates 4-0-0 431
Core course 2 (Theory)/DC ZGPE0102 |Perspectives in Ecology 4-0-0 432
Core course | (Lab)/DC ZGPP6101 | Non-chordates I: Protista to Pseudocoelomates Lab 0-0-2 468
Core course 2 (Lab)/DC ZGPE6102 |Perspectives in Ecology Lab 0-0-2 468
Ability Enhancement EGEC0107 [English Communication 2-0-0 (1011
Compulsory Course | /IC
Generic Elective Course 1 (Theory) 4-0-0/5-0-
0
Generic Elective Course 1 (Lab/ Tutorial) 0-0-2/0-1-
0
Total Credits 20
SEMESTER Il
Core course 3 (Theory)/DC ZGCLO103  |Non-chordates II: Coelomates 4-0-0 433
Core course 4 (Theory)/DC ZGCB0104 |Cell Biology 4-0-0 434
Core course 3 (Lab)/DC ZGCL6103  |Non-chordates Il: Coelomates Lab 0-0-2 469
Core course 4 (Lab)/DC ZGCB6104 |Cell Biology Lab 0-0-2 470
Ability Enhancement CHES0002  [Environmental Studies 2-0-0 92
Compulsory Course 2 /IC
Generic Elective Course 2 (Theory) 4-0-0/5-0-
0
Generic Elective Course 2 (Lab/ Tutorial) 0-0-2/0-1-
0
Total Credits 20
SEMESTER Ill
Core course 5 (Theory)/DC ZGDC0107 |Diversity of Chordates 4-0-0 437
Core course 6 (Theory)/DC ZGAP0108 |Animal Physiology: Controlling and Coordinating systems 4-0-0 438
Core course 7 (Theory)/DC ZGFB0109 [Fundamentals of Biochemistry 4-0-0 438
Core course 5 (Lab)/DC ZGDC6107 |Diversity of Chordates Lab 0-0-2 471
Core course 6 (Lab)/DC ZGAP6108 |Animal Physiology: Controlling and Coordinating systems Lab|  0-0-2 472
Core course 7 (Lab)/DC ZGFB6109 |Fundamentals of Biochemistry Lab 0-0-2 472
Skill Enhancement Course 2 ZGRMO0110 |Research Methodology 2-0-0 439
Generic Elective Course 3 (Theory) 4-0-0/5-0-
0
Generic Elective Course 3 (Lab/ Tutorial) 0-0-2/0-1-
0
Total Credits 26
SEMESTER IV
Core course 8 (Theory)/DC ZGCAO0111l | Comparative Anatomy of Vertebrates 4-0-0 440
Core course 9 (Theory)/DC ZGAS0112 | Animal Physiology: Life Sustaining Systems 4-0-0 441
Core course 10 (Theory)/DC ZGBMO0113 |Biochemistry of Metabolic Processes 4-0-0 441
Core course 8 (Lab)/DC ZGCA6110 | Comparative Anatomy of Vertebrates Lab 0-0-2 472
Core course 9 (Lab)/DC ZGAS6111 | Animal Physiology: Life Sustaining Systems Lab 0-0-2 473
Core course 10 (Lab)/DC ZGBM6112 | Biochemistry of Metabolic Processes Lab 0-0-2 473
Skill Enhancement Cours-2 ZGSE0114/ |Sericulture / Aquarium Fish Keeping 2-0-0 |442/443
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IZGAF0115 ‘
Generic Elective Course 4 (Theory) 4-0-0/5-0-
0
Generic Elective Course 4 (Lab/ Tutorial) 0-0-2/0-1-
0
Total Credits 26
SEMESTER V
Core course 11 (Theory)/DC ZGMB0116 [Molecular Biology 4-0-0 444
Core course 12 (Theory)/DC ZGPGO0117 |Principles of Genetics 4-0-0 445
Core course 11 (Lab)/DC ZGMB6113 |[Molecular Biology Lab 0-0-2 474
Core course 12 (Lab)/DC ZGPG6114 |Principles of Genetics Lab 0-0-2 474
Discipline Specific ZGWMO0118Wildlife Conservation and Management 4-0-0 446
Elective-1/DE ZGWM®6115\Wildlife Conservation and Management Lab 0-0-2 475
ZGAC0119 |Animal Behaviour and Chronobiology 4-0-0 447
ZGAC6116 |Animal Behaviour and Chronobiology Lab 0-0-2 475
Discipline Specific Elective-2/DE ZGCB0120 |Computational Biology 4-0-0 448
ZGCB6117 |Computational Biology Lab 0-0-2 476
ZGABO121 |Animal Biotechnology 4-0-0 449
ZGAB6118 |Animal Biotechnology Lab 0-0-2 476
Total Credits 24
SEMESTER VI
Core course 13 (Theory)/DC ZGDB0122 [Developmental Biology 4-0-0 450
Core course 14 (Theory)/DC ZGEB0123 ([Evolutionary Biology 4-0-0 450
Core course 13 (Lab)/DC ZGDB6119 [Developmental Biology Lab 0-0-2 477
Core course 14 (Lab)/DC ZGDB6120 [Evolutionary Biology Lab 0-0-2 477
Discipline Specific ZGIM0124 |Immunology 4-0-0 452
Elective-3/DE ZGIM6121 |Immunology Lab 0-0-2 478
ZGPA0125 |Parasitology 4-0-0 453
ZGPA6122 |Parasitology Lab 0-0-2 478
Discipline Specific ZGFF0126 |Fish and Fisheries 4-0-0 453
Elective-4/DE ZGFF6123 [Fish and Fisheries Lab 0-0-2 479
ZGBI0127 [Biology of Insecta 4-0-0 454
ZGBI6124 [Biology of Insecta Lab 0-0-2 479
Total Credits 24
MASTER OF SCIENCE IN ZOOLOGY
SEMESTER |
Type of Course/Category Course Course Name Credits | Page
Code T-L-P
Core Course (Theory) ZGBE0027 Biosystematics and Evolution 4-0-0 | 422
Core Course (Theory) ZGCl0028 Cell Biology and Immunology-Theory and Applications 4-0-0 | 423
Core Course (Theory) ZGBG0029 Molecular Biology and Genetics 4-0-0 | 424
Core Course (Theory) ZGAP0030 Animal Physiology 4-0-0 | 425
Core Course (Theory) ZGEE0031 Ecology and Environmental Biology 4-0-0 | 426
Core Course (Lab) ZGBE6019 Biosystematics and Environmental Biology Lab 0-0-2 | 465
Core Course (Lab) Z2GCl6020 Cell Biology, Genetics and Basic Bioinformatics Lab 0-0-2 | 466
Total Credits 24
SEMESTER Il
Core Course (Theory) ZGDB0005 Developmental Biology 4-0-0 404
Core Course (Theory) ZGEB0032 Endocrinology and Biochemistry 4-0-0 428
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Core Course (Theory) ZGAZ0033 Applied Zoology 4-0-0 429
Core Course (Theory) ZGEP0034 Ethology and Population Genetics 4-0-0 430
Core Course (Lab) ZGDB6021 Developmental Biology and Biochemistry Lab 0-0-2 466
Core Course (Lab) ZGEP6022 Ethology and Population Genetics Lab 0-0-2 467
Value Added Course ZGPR6004 Project Management, Reporting and Documentation NC 456
Service Learning Course ZGSL0200 Service Learning in Zoology NC
Total Credits 20
SEMESTER Il
Core Course (Theory) BTRMO0003 Research Methodology and Biostatistics 4-0-0 366/403
Specialization 1: Entomology
ZGIFO008 Insects- Structure & Function 4-0-0 405
ZGIP0009 Insect Physiology 4-0-0 406
ZGEE6011 Specialization Lab I- Entomology and Environmental Biology 0-0-2 461
Specialization 2: Cell and Molecular Biology
ZGCB0010 Cell and Molecular Biology —I 4-0-0 407
ZGIY0011 Immunology | 4-0-0 408
S . . ZGCM6012 | Specialization Lab I- Cell and Molecular Biology 0-0-2 461
Discipline Specific Elective — - "
Specialization 3: Fishery Science
ZGTF0012 Taxonomy and Functional Anatomy 4-0-0 409
ZGAF0013 Aquaculture and Fish Genetics 4-0-0 410
ZGFS6013 Specialization Lab | - Fishery Science 0-0-2 462
Specialization 4: Animal Ecology and Wildlife Biology
ZGEB0014 Animal Ecology and Biogeography 4-0-0 412
ZGWMO0015 | Wildlife Conservation and Management 4-0-0 413
ZGAW6014 Specialization Lab |- Animal Ecology and Wildlife Biology 0-0-2 462
ZGDI6006 Dissertation (Phase I) 0-0-4 458
Value Added Course ZGJP6007 Introduction to Journalism and Photography NC 458
Total Credits 18
SEMESTER IV
Specialization 1: Entomology
ZGIG0017 Insect Ecology 4-0-0 414
ZGPMO0018 Principles of Pest Management 4-0-0 415
ZGEE6015 Specialization Lab II- Entomology and Environmental Biology 0-0-2 463
Specialization 2: Cell and Molecular Biology
ZBMBO0019 | Cell and Molecular Biology —lI 4-0-0 416
ZGIM0020 Immunology Il 4-0-0 417
ZGCM6016 | Specialization Lab II- Cell and Molecular Biology 0-0-2 464
Discipline Specific Elective Specialization 3: Fishery Science
ZGCP0021 Capture fishery and Post-harvest Technology 4-0-0 417
ZGLF0022 Limnology, Fishery economics, Ornamental Fishery and Fish 4-0-0 419
pathology
ZGFS6017 Specialization Lab Il - Fishery Science 0-0-2 464
Specialization 4: Animal Ecology and Wildlife Biology
ZGRE0025 Wildlife Resource management, Laws and Techniques in 4-0-0 420
population study
ZGWC0026 Techniques in Wildlife study, Wildlife Health, Forensics and 4-0-0 421
Conflict
ZGAWG6018 | Specialization Lab 1I- Animal Ecology and Wildlife Biology 0-0-2 465
Core Course (Dissertation) ZGDS6009 Dissertation (Phase Il) 0-0-8 460
Value Added Course ZGTM6010 Teaching Methodology and Class room Management NC 460
Total Credits 18
Total Programme Credits 80
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COURSE STRUCTURE

BACHELOR OF SCIENCE - HONOURS IN BOTANY

DEPARTMENT OF BOTANY

* Wherever there is a practical there will be no tutorial and Vice versa

SEMESTER |
Type of Course/Category Course Code | Course Name *Credits Page
Core course 1 (Theory)/DC BOAMO0101 | Algae and Microbiology 4-0-0 506
Core course 2 (Theory)/DC BOBC0102 Biomolecules and Cell Biology 4-0-0 507
Core course 1 (Lab)/DC BOAM6101 Algae and Microbiology Lab 0-0-2 534
Core course 2 (Lab)/DC BOBC6102 Biomolecules and Cell Biology Lab 0-0-2 535
Ability Enhancement compulsory EGEC0107 English Communication 2-0-0 1011
Course -1/I1C
Generic Elective Course 1 (Theory) 4-0-0/5-0-0
Generic Elective Course 1 (Lab/ Tutorial) 0-0-2/0-1-0
Service Learning Course Plant utilization and Economic Importance 1
Service Learning Practical lab Plant utilization and Economic Importance Lab 1
Total Credits 22
SEMESTER Il
Core course 3 (Theory)/DC BOMP0103 Mycology and Phytopathology 4-0-0 508
Core course 4 (Theory)/DC BOAR0104 Archegoniate 4-0-0 509
Core course 3 (Lab)/DC BOMP6103 Mycology and Phytopathology Lab 4-0-0 535
Core course 4 (Lab)/DC BOAR6104 Archegoniate Lab 0-0-2 536
Ability Enhancement compulsory CHES0002 Environmental Studies 0-0-2
Course -2/IC
Generic Elective Course 2 (Theory) 4-0-0/5-0-0
Generic Elective Course 2 (Lab/ Tutorial) 0-0-2/0-1-0
Total Credits 20
SEMESTER Il
Core course 5 (Theory) BOMAO0105 Morphology and Anatomy 4-0-0 510
Core course 6 (Theory) BOEB0106 Economic Botany 4-0-0 511
Core course 7 (Theory) BOGE0107 Genetics 4-0-0 512
Core course 5 (Lab) BOMA6105 Morphology and Anatomy Lab 0-0-2 537
Core course 6 (Lab) BOEB6106 Economic Botany Lab 0-0-2 538
Core course 7 (Lab) BOGE6107 Genetics Lab 0-0-2 538
Skill Enhancement Course BOET0108 Ethnobotany 2-0-0 513
1(Elective) BOIP0109 Intellectual Property Rights 2-0-0 514
Generic Elective Course 3 (Theory) 4-0-0/5-0-0
Generic Elective Course 3 (Lab/ Tutorial) 0-0-2/0-1-0
Total Credits 26
SEMESTER IV
Core course 8 (Theory) BOMBO0110 Molecular Biology 3-1-0 515
Core course 9 (Theory) BOPEO111 Plant Ecology and Phytogeography 3-1-0 516
Core course 10 (Theory) BOPS0112 Plant Systematics 3-1-0 516
Core course 8 (Lab) BOMB6108 Molecular Biology Lab 0-0-2 539
Core course 9 (Lab) BOPE6109 Plant Ecology and Phytogeography Lab 0-0-2 540
Core course 10 (Lab) BOPS6110 Plant Systematics Lab 0-0-2 540
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Skill Enhancement Course BOBF0113 Biofertilizers 2-0-0 517
2 (Elective) BOMBO114 | Medicinal Botany >18
Generic Elective Course 4 (Theory) 4-0-0/5-0-0
Generic Elective Course 4 (Lab/ Tutorial) 0-0-2/0-1-0
Total Credits 26
SEMESTER V
Core course 11 (Theory) BORAO0119 Reproductive Biology of Angiosperms 4-0-0 522
Core course 12 (Theory) BOPP0120 Plant Physiology 4-0-0 523
Core course 11 (Lab) BORA6115 Reproductive Biology of Angiosperms Lab 0-0-2 543
Core course 12 (Lab) BOPP6116 Plant Physiology Lab 0-0-2 544
Discipline Specific Elective | BOAP0121 Analytical Techniques in Plant Sciences 4-0-0 524
Plant Breeding
BOAP6117 Analytical Techniques in Plant Sciences Lab 0-0-2 545
Plant Breeding Lab 0-0-2
Discipline Specific Elective Il Natural Resource Management 4-0-0
BOBS0122 Biostatistics 4-0-0 525
Natural Resource Management Lab 0-0-2
BOBS6118 Biostatistics Lab 0-0-2 545
Total Credits 24
SEMESTER VI
Core course 13 (Theory) BOPMO0123 Plant Metabolism 4-0-0 526
Core course 14 (Theory) BOPB0124 Plant Biotechnology 4-0-0 527
Core course 13 (Lab) BOPM®6119 Plant Metabolism Lab 0-0-2 546
Core course 14 (Lab) BOPB6120 Plant Biotechnology Lab 0-0-2 546
Discipline Specific Elective IlI Horticultural Practices and Post-Harvest Technology 4-0-0
BORMO0125 Research Methodology for Botany 4-0-0 528
Horticultural Practices and Post-Harvest Technology 0-0-2
Lab
BORM6121 Research Methodology for Botany Lab 0-0-2 547
Discipline Specific Elective IV BOIE0126 Industrial and Environmental Microbiology 4-0-0 529
Bioinformatics 4-0-0
BOIE6122 Industrial and Environmental Microbiology Lab 0-0-2 547
Bioinformatics Lab 0-0-2
Total Credits 24
Total Programme Credits 142
MASTER OF SCIENCE IN BOTANY
SEMESTER |
Type of Course/Category Course Course Name Credits | Page
Code T-L-P
Core Course (Theory) BOMP0021 | Mycology and Phycology 4-0-0 485
Core Course (Theory) BOBP0022 Bryophytes, Pteridophytes and Gymnosperms 4-0-0 486
BOANO0023 Angiosperms 4-0-0 487
Core Course (Lab) BOMP6026 | Mycology and Phycology Lab 0-0-3 530
Core Course (Lab) BOBA6027 Bryophytes, Pteridophytes and Gymnosperms and 0-0-3 530
Angiosperms Lab
Value added course Fundamentals of Horticulture and Floriculture NC
Value added course Bio-Fertilizer Technology NC
Service Learning BOSL0100 | Service Learning on Ethno Botanical Practices NC
Total Credits 18

SEMESTERII
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Core Course (Theory) BOCMO0024 | Cell and Molecular Biology 4-0-0 488
Core Course (Theory) BOPB0025 Plant Physiology and Biochemistry 4-0-0 489
Core Course (Theory) BOPP0026 Plant Microbiology and Plant Pathology 4-0-0 490
Core Course (Lab) BOCB6028 Cell and Molecular Biology and Plant Physiology and 0-0-3 531
Biochemistry Lab
Core Course (Lab) BOPP6029 Plant Microbiology and Plant Pathology Lab 0-0-3 532
MOOCS/NPTEL Course
Service Learning BOSLO100 Service Learning on Ethno botanical Practices NC
Total Credits 18
SEMESTER Il
Core Course (Theory) BOCP0027 Cytogenetics and Plant Breeding 4-0-0 491
Core Course (Theory) BOPE0028 Plant Ecology and Phytogeography 4-0-0 492
Core Course (Theory) BOBB0029 Biochemical, Molecular Techniques and Bioinformatics 4-0-0 493
Core Course (Theory) BOTC0030 Plant Cell and Tissue Culture 4-0-0
Core Course (Lab) BOPE6030 Plant Ecology Lab 0-0-3 532
Core Course (Lab) BOCT6031 Cytogenetics, Molecular Techniques and Tissue Culture Lab 0-0-3 533
Value added course Herbal Medicine NC
Value added course Forest Inventory and Mensuration NC
Core Course (Lab) BODI6032 Dissertation Phase | 0-0-4 534
Total Credits 26
SEMESTER IV
Core Course (Theory) BOER0031 Environmental Management, Research Methodology and 4-0-0 494
Biostatistics
Core Course (Lab) BOER6033 Environmental Management, Research Methodology and 0-0-2 534
Biostatistics Lab
Plant Biotechnology
Discipline Specific Elective BOFP0032 Fundamentals of Plant Biotechnology 4-0-0 495
Discipline Specific Elective BOABO0033 Advances in Plant Biotechnology 4-0-0 496
Plant Genetics
Discipline Specific Elective BOGT0034 | Genetics, Plant Breeding and Transformation 4-0-0 497
Discipline Specific Elective BOMBO0035 Molecular Genetics and Bioinformatics 4-0-0 498
Plant Microbiology
Discipline Specific Elective BOMGO0036 | Microbial Physiology and Genetics 4-0-0 499
Discipline Specific Elective BOAMO037 | Applied Microbiology 4-0-0 500
Angiosperm Taxonomy
Discipline Specific Elective BOTS0038 Taxonomy of Angiosperms and Biosystematics 4-0-0 501
Discipline Specific Elective BOBEO039 Economic Botany and Ethnobotany 4-0-0 502
Plant Ecology
Discipline Specific Elective BOEG0040 Ecology, Environment and Global concerns 4-0-0 504
Discipline Specific Elective BORE0041 Restoration Ecology 4-0-0 505
Service Learning BOSL0100 Service Learning on Ethno Botanical Practices 4-0-0
Core Course (Dissertation) BODI6034 Dissertation Phase Il 0-0-12 534
Total Credits 26
Total Programme Credits 88
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COURSE STRUCTURE

ZOOLOGY
General Elective — | /SE Theory ZGADO0105 Animal Diversity 4-0-0 435
ZGEP0106 Environment and Public Health 4-0-0 436
General Elective — I/SE Lab ZGAD6105 Animal Diversity Lab 0-0-2 470
ZGEP6106 Environment and Public Health Lab 0-0-2 471
General Elective — Il /SE Theory ZGADO0105 Animal Diversity 4-0-0 435
ZGEP0106 Environment and Public Health 4-0-0 436
General Elective — II/SE Lab ZGAD6105 Animal Diversity Lab 0-0-2 470
ZGEP6106 Environment and Public Health Lab 0-0-2 471
BOTANY
Generic Elective - IV BOBB0118 |[Economic Botany and Plant Biotechnology 4-0-0 521
Generic Elective - IV Lab BOBB6114 |Economic Botany and Plant Biotechnology Lab 0-0-2 543
Generic Elective - 11l BOEBO117 |Environmental Biotechnology 4-0-0 520
Generic Elective - Il Lab BOEB6113 |[Environmental Biotechnology Lab 0-0-2 542
CHEMISTRY
General Elective —lI CHAHO0105 Atomic Structure, Bonding, General Organic Chemistry &
Aliphatic Hydrocarbons 400 123
CHCKO0120 Chemistry of S- and P- Block Elements, States of Matter and
Chemical Kinetics 4-0-0 132
General Elective — Ill Lab CHAH6105 Atomic Structure, Bonding, General Organic Chemistry & 0-0-2 168
Aliphatic Hydrocarbons Lab
CHCK6114 Chemistry of S- And P- Block Elements, States of Matter and 0-0-2
Chemical Kinetics Lab 170
General Elective — IV CHCF0106 Chemical Energetics, Equilibria & Functional Organic 4-0-0
Chemistry 124
CHOS0119 Organometallics, Bioinorganic Chemistry, Polynuclear 4-0-0
Hydrocarbons and UV, IR Spectroscopy 130
General Elective —IV (Chemistry) - | CHCF6106 Chemical Energetics, Equilibria & Functional Organic 0-0-2 169
Lab Chemistry- Lab
CHOS6113 Organometallics, Bioinorganic Chemistry, Polynuclear 0-0-2
Hydrocarbons and UV, IR Spectroscopy - Lab 169
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COURSE STRUCTURE

BACHELOR OF ARTS - HONOURS IN ECONOMICS

DEPARTMENT OF ECONOMICS

Course Structure of BA Programme

SEMESTER |
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Core Course ENME0028 Introductory Microeconomics 5-1-0 6 549
Theory Core Course ENMTO0029 Mathem.atlcal Methods for 5.1-0 6 550
Economics-I
Ability Enhancement
Theory Compulsory Course EGEC0107 English Communication 2-0-0 2 1011
(AECC)
Theory Generic Elective Course (GEC) |
Total Credits ‘ 20
SEMESTER Il
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Core Course ENMEO0030 Introductory Macroeconomics 5-1-0 6 552
Theory Core Course ENMS0031 Mathem.atlcal Methods for 5.1-0 6 553
Economics-I|
Ability Enhancement
Theory Compulsory Course CHES0002 Environmental Studies 2-0-0 2
(AECC)
Theory Generic Elective Course (GEC) Il
Theory Service Learning Service Learning 2-0-0 2
Total Credits 20
SEMESTER Il
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Core Course ENIM0032 Intermediate Microeconomics-| 5-1-0 6 555
Theory Core Course ENICO033 Intermediate Macroeconomics-I 5-1-0 6 556
Theory Core Course ENSMO0034 Statistical Methods for Economics 5-1-0 6 557
The°fy & Skill Enhancement ENDPOO35 Data Collection and Presentation 2-0-0 2 558
Practical Course (SEC)
Theory Generic Elective Course (GEC) IlI
Total Credits ‘ 26
SEMESTER IV
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Core Course ENMI0039 Intermediate Microeconomics-I| 5-1-0 6 562
Theory Core Course ENMAQ040 Intermediate Macroeconomics-II 5-1-0 6 563
Theory Core Course ENIS0041 Introductory Econometrics 5-1-0 6 564
Theory & Skill Enhancement ENSD0042 . .
D 2-0- 2
Practical Course (SEC) Statistical Data Analysis 0-0 565
Theory Generic Elective Course (GEC) IV
Total Credits ‘ 26
SEMESTER V
TYPE CATEGORY COURSE CODE COURSE TITLE ‘ L-T-P ‘ CREDITS ‘ PAGE
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Theory Core Course ENIE0O21 Indian Economy-I 5-1-0 6 570
Theory Core Course ENDE0046 Development Economics-I 5-1-0 6 571
Theory ENHE0047 Economics of Health and
. 572
Education
The°fy & ENAED048 Applied Econometrics 573
Practical s -
Discipline Specific — -
Theory Elective Course ENHI0044 Economic History of India (1857- 574
(DSE) 1947) 51-0 | 6x2=12
Theory (Any two from the ENTMO0049 Topics in Microeconomics-I 575
Theory list) ENPO0050 Political Economy-I 576
Theory ENFMO0051 Money and Financial Markets 577
Theory ENPF0020 Public Economics 578
Total Credits 24
SEMESTER VI
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Core Course ENIY0025 Indian Economy-1| 5-1-0 6 579
Theory Core Course ENDEO052 Development Economics-II 5-1-0 6 580
Theory ENPCO053 Political Economy-II 581
Theory ENCC0054 Comparative Economic 583
L . Development (1850-1950)
Discipline Specific
Theory Elective Course ENFI0055 Financial Economics 584
Theory (DSE)3 & 4 ENTMO0056 Topics in Microeconomics-II 510 | 6x2=12 585
(Any two from the
Theory list) ENEEOO26 Environmental Economics 586
Theory ENIE0O24 International Economics 587
Dissertation ENDI6001 Dissertation/Project 588
Total Credits 24
Total Programme Credits in BA Economics 140
MASTER OF ARTS IN ECONOMICS
Course Structure of MA Programme
SEMESTER |
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P | CREDITS PAGE
Theory | Core Course ENML0046 Microeconomic Analysis 4-0-0 4 590
Theory | Core Course ENMYO0047 Macroeconomic Analysis 4-0-0 4 591
Theory | Core Course ENMMO0048 Mathematical Methods in Economics 4-0-0 4 593
Theory | Core Course ENEO0049 Economics of Development 4-0-0 4 594
Theory | Department Elective (DE) | ENMBO0050 Money and Banking 3-0-0 3 595
Theory | School Elective (SE) ENIP0OO51 Indian Economic Development 3-0-0 3 596
Theory | Service Learning ENSL0200 Service Learning 2-0-0 2
Total Credits 22
SEMESTER Il
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P | CREDITS PAGE
Theory | Core Course ENSM0052 Statistical Methods in Economics 4-0-0 4 597
Theory | Core Course ENEMO0053 Econometric Methods 4-0-0 4 598
Theory | Core Course ENPS0054 Public Economics 4-0-0 4 599
Theory | Core Course ENDVO0055 Indian Economic Development and Policy 4-0-0 4 600
Theory | School Elective (SE) ENPB0056 Public Finance 3-0-0 3 601
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Total Credits 23
SEMESTER Il
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P | CREDITS PAGE
Theory | Core Course ENRMO0057 Research Methodology in Economics 4-0-0 4 602
Theory | Core Course ENES0058 Environmental Economics and Sustainability 4-0-0 4 603
Theory | Core Course ENDI6003 Dissertation Phase | 2-0-0 2 605
Theory | Discipline Specific Elective | ENEGO059 Agriculture Economics - Issues and Management 606
Theory Eiis)one) ENEDO0060 Economics of Education 4-0-0 4 607
Theory | Discipline Specific Elective | EVHE0061 Health Economics 608
DSE 4-0-0 4
Theory (DSE) ENEI0062 Economics of Industry 609
(Any one)
Total Credits 18
SEMESTER IV
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P | CREDITS PAGE
Theory | Core Course ENINO063 International Economics 4-0-0 4 610
Theory | Core Course ENPE0O64 Population Economics 4-0-0 4 611
Theory | Core Course ENDI6004 Dissertation Phase Il 4-0-0 4 612
Theory | Discipline Specific Elective | ENOR0065 Operations Research 613
Theory | (DSE) ENGEO066 Gender Economics 4-0-0 4 614
Theory | (Any one) ENFE0067 Financial Economics 615
Theory | Discipline Specific Elective | ENREOO68 Rural Economy and Development 616
Theory | (DSE) ENLE0069 Labour Economics 4-0-0 4 618
Theory | (Any one) ENBE0070 Behavioural Economics 619
Total Credits 20
Total Programme Credits in BA Economics 83
BA Economics - LIST of VALUE ADDED COURSES
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS | PAGE
Theory cum Practical Value added | ENOS6002 Operations of Stock Markets 1-0-1 2
MA Economics - LIST of VALUE ADDED COURSES
SEMESTER Il
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Practical Value-added Course ENDA6005 Data Analysis with SPSS/STATA 0-0-2 2
DEPARTMENT OF EDUCATION
BACHELOR OF ARTS - HONOURS IN EDUCATION
SEMESTER |
Type of Course Category Course Code Course Title L-T-P Credits |Page No.
Theory Core Course 1 EDFEO124 Foundations of Education 6(5-1-0) |6 623
Core Course 2 EDTE0125 Theories and Principles of 6(5-1-0) |6 624
Education
Ability Enhancement . L 1011
Theory Course (AEC) - 1 EGEC0107 English Communication/MIL  [2(2-0-0) |2
Generic Elective Course (GEC) |
Orientation Service Learning EDSL0200
Total Credits |20
SEMESTER Il
Theory Core Course 3 EDPEO126 Phlloso.phlcal Foundations of 6(5-1-0) |6 627
Education
Theory Core Course 4 EDES0127 Education and Society 6(5-1-0) |6 629
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Theory Ability Enhancement Course | en505 | Environmental Studies 2(2-0-0) |2
(AEC) - 2
Generic Elective Course (GEC) Il
Theory Service Learning EDSL0200
Total Credits 20
SEMESTER Il
Theory Core Course 5 eppeo130 | Syeholosical Bases of 6(5-1-0) |6 632
Education
Theory Core Course 6 EDDEO131 Distance Education 6(5-1-0) |6 633
Theory Core Course 7 EDDI0132 :)rg:")pme”t of Educationin \c.c 10) 6 635
Practicum (Sské”C)EE':ancement Course EDSE0133  |Life Skills Education 22:00) |2 636
Generic Elective Course (GEC) IlI
Practicum (Community Service Learning EDSL0200
Engagement)
Total Credits 26
SEMESTER IV
Theory Core Course 8 EDET0135 Educational Thinkers 6(5-1-0) |6 639
Theory Core Course 9 EDTC0136 Educational Technology 6(5-1-0) |6 640
Theory Core Course 10 EDECO137 Foundations of Curriculum 6(5-1-0) |6 641
Development
Practicum Skill Enhancement Course EDTS0138 Teachlng Skills and Teaching 2(1-0-1) 2 642
(SEC) -1l Practice
Theory Generic Elective Course (GEC) IV
Practicum (Community Service Learning EDSL0200
Engagement)
Total Credits 26
SEMESTER V
Theory Core Course 11 EDMEO0140 Measurement and Evaluation |6(5-1-0) |6 645
in Education
Theory Core Course 12 EDIEO141 Inclusive Education 6(5-1-0) |6 646
EDHR0142 Human Rights Education 648
EDES0143 Elementary Statistics in 649
Education
Discipline Specific Elective EDAE0144  |Adult Education 6(5-1-0) X 650
Theory (DSE)-I (Course | and Course 1) - - 5 6+6
(Choose any two) EDSP0145 Special Education 651
EDEE0146 Economics of Education 652
EDHGO0147 Human Growth and 655
Development
Practicum (Community Service Learning EDSL0200
Engagement)
Total Credits 24
SEMESTER VI
Theory Core Course 13 EDTL0148 Teaching Learning Method on |6(5-1-0) |6 656
Pedagogy
Theory Core Course 14 EDEMO0149 Educational Management and |6(5-1-0) |6 658
Administration
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EDTE0150 Teacher Education 659
EDEEO0151 Environmental Education 660
Discipline Specific Elective EDPNO152  |Physical Education 6(5-1-0) X 662
Theory (DSE) (Course Ill and Course - 5 6+6
IV) (Choose any two) EDPEO153 Peace Education 664
EDITO154 Instructional technology 666
EDERO155 Elements of Research 667
Practicum (Community Service Learning EDSL0200
Engagement)
Total Credits 24
TOTAL PROGRAMME CREDITS| 140
MASTER OF ARTS IN EDUCATION
SEMESTER |
Type of Course Category Course Code |Course Title Credits Page No.
e EDFE0011 Ph|Iosqph|caI Foundations of 4(4-0-0) 689
Education
e EDEP0012 Fundamentals of Educational 4(4-0-0) 691
Psychology
DC EDTE0013 Emerging Trends in Education 3(3-0-0) 694
History and Development of 696
Theory bC EDDEO0014 Education in India 3(3-0-0)
Elective Group |
DE EDET0015 Educational Technology 3(3-0-0) 698
Elective Group Il
DE EDLRO007 Leadershlp .and Social 3(3-0-0) 688
Responsibility
. Journaling — A Technique for 732
Practicum bC EDJG6002 Personal and Academic Growth 3(3-00)
Total Credits 23
SEMESTER Il
DC EDSF0017 Socnolqglcal Foundations of 4(4-0-0) 702
Education
DC EDRMO0034 Resear.ch Methodology in 4(4-0-0) 731
Education
™ DC EDTK0018 Knowledge and Curriculum 3(3-0-0) 704
eory
Specialisation Courses: One area of Concentration to be opted (Educational Leadership/Educational Psychology)
DC EDEL0019 Develop|r.1g Educational 3(3-0-0) 706
Leadership
D D
C EDDL0020 Huma.n evelopment and 3(3-00) 708
Learning
Elective Group |
Elective Group Il
DE EDPCO016 Peace Education and Conflict 3(3-0-0) 700
Management
Practicum DC EDES6003 Educational Seminar | 2 734
SE SWCA6010 Computer Applications for Social |2
Sciences (Lab)
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DC EDSV6004 School Visits 2 734
Total Credits 26
SEMESTER Il
DC EDCI0021 Curriculum Development and 3 710
Instruction
DC EDTP0022 Principles and Techniques of 3 712
Teaching and Pedagogy
DC EDTE0023 Teacher Education 3 713
DC EDME0024 Measu.rement and Evaluation in 3 668
Education
SPECIALIZATION COURSES
Theory Educational Leadership
De EDPLO02S Educational Law.and 3 717
Government Policy
DC EDEMO0026 Fmanua! Management and 3 718
Accounting
Educational Psychology
e EDLE0027 Life Sp:?m Development and 3 720
Education
De EDLI002S Léarnlng and Individual 3 721
Differences
DC EDDI6005 Dissertation Phase | 2 735
Practicum DC EDES6009 Educational Seminar Il 2 739
DC EDTP6010 Teaching Practice 2 740
Total Credits 24
SEMESTER IV
DC EDOC0029 Organisational Communication |3 723
SPECIALIZATION COURSES
Educational Leadership
DC EDEA0030 Educational Administration 3 725
DC EDSR0031 Ethics and Social Responsibility |3 727
Theory in Education
Educational Psychology
DC EDSP0032 Counselling Skills for Educational |3 728
Psychologists
DC EDCA0033 Child and Adolescent Mental 3 729
Health
DC EDDI6007 Dissertation Phase Il 4 736
Practicum
DC EDIN6008 Internship 738
Total Credits 16
TOTAL PROGRAMME CREDITS 89
LIST OF VALUE ADDED COURSES
Course Type Category Course Code |[Name of Paper L-T-P Credits |Page No.
EDES6011 Education for Sustainable 1-0-1 2 745
Theory & Practicum Value Added Development
EDTT6012 Teacher and Teaching Skills 1-0-1 2 746
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DEPARTMENT OF MASS COMMUNICATION

BACHELOR OF ARTS - HONOURS IN MASS COMMUNICATION

SEMESTER |
Type of Course | Category Course Code | Course Name L-T-P | Credits | Page No.
Theory Core Course 1 MCMCO0131 | Introduction to Media and 5-1-0 | 6 811
Communication
Theory Core Course 2 MClJ00132 Introduction to Journalism 5-1-0 812
Theory Ability Enhancement Course (AEC) - | EGEC0107 English Communication/MIL 0-0-2 1011
1
Theory Generic Elective Course (GEC) — | LSWC0105 Academic Writing and Composition
Theory (Anyone) PCGPO126 General Psychology
Theory EDGC0128 Guidance and Counselling 5-1-0 | 6
Theory ENIE0028 Introductory Microeconomics
Total Credits 22
SEMESTER Il
Theory Core Course 3 MCHMO0133 | History of Media 5-1-0 | 6 813
Theory Core Course 4 MCVC0134 Visual Communication 4-0-0 | 4 814
Practicum MCGD6103 Graphic Design 0-0-2 | 2 820
Theory Ability Enhancement Course (AEC) - | CHES0002 Environmental Studies 2-0-0 | 2
2
Theory Generic Elective Course (GEC) — Il EGCE0113 Contemporary India: Women and 5-1-0 | 6
(Anyone) Empowerment
Theory EDGEO0129 Gender Education
Theory ENIS0029 Introductory Macroeconomics
Theory PCHWO0127 Psychology for Health and Well being
Theory Service Learning MCLS0100 Community Media 2-0-0 | 2 810
Total Credits 20
SEMESTER Il
Theory Core Course 5 MCIB 0141 Introduction to Broadcast Media 4-0-0 | 4 821
Practicum MCTPO142 Television Production 0-0-2 | 2 822
Theory Core Course 6 MCNMO0143 | Introduction to New Media 5-1-0 | 6 823
Theory Core Course 7 MCSC0144 Media Culture and Society 5-1-0 | 6 824
Practicum Skill Enhancement Course (SEC) — | MCRP6104 Radio Production 0-0-2 | 2 825
(Anyone) MCIC0145 Introduction to Computer 0-0-2 | 2 825
Applications
Theory Generic Elective Course (GEC) - llI Language and Linguistics 5-1-0 | 6
Theory (Anyone) Population Education
Theory Indian Economy -I
Theory Psychology and Media
Total Credits 26
SEMESTER IV
Theory Core Course 8 MCPR0146 | Advertising and Public Relations 5-1-0 | 6 828
Theory Core Course 9 MCDC0147 Development Communication 5-1-0 | 6 829
Theory Core Course 10 MCLE0148 Media Laws and Ethics 5-1-0 | 6 830
Practicum Skill Enhancement Course (SEC) — I MCNA6105 News Reading and Anchoring 0-0-2 | 2 831
Practicum (Any one) MCFMO0149 Folk Media 0-0-2 | 2 832
Theory Generic Elective Course (GEC) - IV Language, Literature and Culture
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Theory (Any one) Early Childhood Care & Education
Theory Indian Economy -l 5-1-0 | 6
Theory Psychology at Work
Total Credits 26
SEMESTER V
Theory Core Course 10 MCIR0150 Introduction to Research 5-1-0 833
Theory Core Course 12 MCABO0151 Advance Broadcast Media 5-1-0 834
Theory Group - | MCMEO0152 Media Management and 5-1-0 835
Discipline Specific Elective (DSE) Entrepreneurship
Theory (Any One) MCPHO153 | Art and Practice of Digital 400 | 4 836
Photography
Practicum MCPH6106 | Photography 0-0-2 837
Theory Group - Il MCDMO0154 | Communication and Disaster 5-1-0 837
Discipline Specific Elective (DSE) Management
Theory (Any one) MCVF0155 Introduction to Animation and VFX 4-0-0 | 4 838
Practicum MCVF6107 Animation and VFX 0-0-0 | 2 839
Internship Compulsory (Non-Credited Course) MCIN6108 Internship 839
Total Credits 24
SEMESTER VI
Theory Core Course 13 NCGMO0156 Global Media and Politics 5-1-0 | 6 839
Theory Core Course 14 MCIF0157 Introduction to Film Studies 4-0-0 | 4 840
Practicum MCDP6109 Documentary Production 0-0-2 | 2 842
Theory Group-lll MCNEO0158 | Media in North East India 5-1-0 | 6 843
Discipline Specific Elective (DSE) MCHRO0159 Human Rights and Conflict Reporting 5-1-0 | 6 843
(Any one)
Project Group-IV MCMP6110 | Media Project 0-0-6 | 6 844
Practicum Discipline Specific Elective (DSE) MCDI6111 Dissertation 0-0-6 845
(Any one)
Total Credits 24
TOTAL PROGRAMME CREDITS 140
MASTER OF ARTS IN MASS COMMUNICATION
SEMESTER - |
Type Category Course Code | Name Credits | Page No.
DC MCHDO0028 History and Development of Communication Media 3 802
Theory DC MCPC0029 Philosophy of Communication 3 803
DC MCTC0030 Theoretical Perspectives of Communication 4 804
DC MCPJ0031 Principles and Practices of Journalism 4 805
Elective 1: One Course to Be Opted
SE PCEC0013 Eastern Approaches to Psychology and Counselling 3
Theory SE EDET0015 Education Technology 3
SE SWEMO0038 Environment and Disaster Management 3
Elective 2: One Course to Be Opted
DE MCMLO027 Media Literacy 3 801
Theory SE EDLR0O0O0O7 Leadership and Social Responsibility 3
SE SWGS0039 Gender Studies 3
SE LSET0019 English Language Teaching 3
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Practicum DC MCTP6015 Techniques of Photography and Image Editing 2 818
Practicum DC MCJG6016 Journaling 1 819
Theory Service Learning | MCLS0100 Community Media 2 801
Total Credits 26
SEMESTER - II
Theory DC MCID0032 Investigative and Data Driven Journalism 3 806
Theory DC MCTS0033 Theories of Development Communication and Social Change | 4 807
Theory DC MCRMO0034 | Media and Communication Research Methodology 4 808
Theory DC MCDMO0035 | Digital Media 3 809
Elective 1: One Course to Be Opted
Theory SE SWDS0044 Introduction to Disability Studies
Theory SE PCPD0007 Personality Development 3
Theory DE MCRC0026 Rural Communication 800
Elective 2: One Course to Be Opted
Theory SE PCSP0006 Introduction to Social Psychology
Theory SE EDPC0016 Peace Education and Conflict Management
Theory SE SWEMO0038 Environment and Disaster Management 3
Theory SE LSNE0020 North-East Indian Literature in English
Practicum DC MCDI6017 Dissertation Phase - | 2 819
Practicum DC MCAV6018 Audio-Video Production 2 820
Total Credits 21
SEMESTER- Il
Theory DC MCML0O037 | Media Laws, Ethics and Social Responsibility 3 845
Theory DC MCAMO0038 | Advertising, Marketing and Public Relations 3 846
Practicum DC MCDP6019 Dissertation Phase - I 2 847
Specialization: Electronic Media
Theory DC MCAV0039 | Audio-Video Editing 848
Theory DC MCTV0040 | Television and Video Production 849
Theory DC MCSM0041 | Sound for Media 850
Specialization: Print Media
Theory DC MCPC0042 Political Communication 851
Theory DC MCNRO43 News Reporting and Editing 852
Theory DC MCHEO0044 Health and Environmental Communication 853
Specialization: Communication for Development
Theory DC MCPMO0045 Programme Management 854
Theory DC MCSA0046 Situation Analysis for Communication Strategy 855
Theory DC MCCA0047 Planning Models and Communication Approaches 855
Total Credits 19
SEMESTER - IV
Theory DC MCMC0048 | Media and Cultural Studies 3 856
Practicum DC MCIP6020 Internship 5 857
Specialization: Electronic Media
Theory DC MCFA0049 Film Appreciation 3 858
Project DC MCFP6021 Final Project 5 859
Specialization: Print Media
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Theory DC MCBJ0050 Business Journalism 3 859
Project DC MCFP6021 Final Project 5 860
Specialization: Communication for Development
Theory DC MCPMO0051 | Project Monitoring and Evaluation 3 861
Project DC MCFP6021 Final Project 5 862
Total Credits 16
TOTAL PROGRAMME CREDITS 82
LIST OF VALUE-ADDED COURSES
Course Type Category Course Code Name of Paper T-L-P Credits Page No.
Theory & MCCS6122 Communication 1-0-1 2 862
Practicum Skills
Theory & Value Added MCCW6123 Creative Writing 1-0-1 2 863
Practicum
Theory & MCEM6124 Event 1-0-1 2 864
Practicum Management
DEPARTMENT OF PSYCHOLOGY
BACHELOR OF ARTS — HONOURS IN PSYCHOLOGY
* Wherever there is a practical there will be no tutorial and Vice versa
SEMESTER |
Type of Course |Category Course Code |Course Title L-T-P Credits |Page No.
Theory Core Course 1 PPCIP0122 Introduction to Psychology 4(4-0-0) |4 873
Core Course 2 PCBP0123 Biopsychology 5-1-0 6 875
Theory Ability Enhancement Course - 1 EGEC0107 English Communication/MIL 2-0-0 2 1011
Generic Elective Course (GEC) |
Practicum Practicum PCIP6104 :;:cc’t?c“;:o” to Psychology - 2(0-0-2) |2
Theory Service Learning (Orientation) PCSL0200
Total Credits 20
SEMESTER Il
Theory Core Course 3 PCPI10124 Psychology of Individual Differences |4(4-0-0) (4 878
Theory Core Course 4 PCSRO125 ;?Stgrigﬁ'_'\l/'em"ds for Psychological | ¢ ; o g 880
Theory Ability Enhancement Course - 2 CHES0002 Environmental Studies 2(0-0-2) |2
Generic Elective Course (GEC) Il
Practicum Practicum PCIP6105 Psychology of Individual Differences |, ) |, 879
- Practicum
Theory Service Learning PCSL0200
Total Credits 20
SEMESTER IlI
Theory Core Course 5 PCPR0128 Psychological Research 4(4-0-0) |4 883
Theory Core Course 6 PCDT0129 TDEZﬁIgOhﬁme”t of Psychological 510 |6 884
Theory Core Course 7 PCSY0130 Social Psychology 5-1-0 6 885
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Theory Skill Enhancement Course — | PCSMO0131 Stress Management ‘2—0—0 ‘2 ‘886
Generic Elective Course (GEC) IlI
Practicum Practicum Photography Practicum 2(0-0-2) |2
Practicum Practicum PCPR6106 Psychological Research-Practicum 2(0-0-2) |2 888
Practicum Service Learning PCSL0200
Total Credits 26
SEMESTER IV
Theory Core Course 8 PCSMO0133 z?st;ztrizﬁl_'\ﬂetmds for Psychological | ¢ ; o |g 889
Theory Core Course 9 PCDP0134 Developmental Psychology 5-1-0 6 890
Theory Core Course 10 PCPA0135 Applied Social Psychology 4(4-0-0) |4 891
Practicum Skill Enhancement Course — I PCEMO0136 Emotional Intelligence 2-0-0 2 892
Generic Elective Course (GEC) IV
Practicum Practicum PCAP6107 Applied Social Psychology-Practicum |2(0-0-2) |2 894
Practicum Service Learning PCSL0200
Total Credits 26
SEMESTER V
Theory Core Course 11 PCUD0138 g;‘iﬁ;ﬁ”di”g Psychological 510 |6
Theory Core Course 12 PCOB0139 Organizational Behaviour 4(0-0-0) |4
o N ) PCPP0140 Positive Psychology 4(4-0-0) |4
Theory 5,'15;'(‘;)!,'Sf;?ﬁi'gﬁf;i?;vney)}'V(Vic)’urse ' IpcHPO141  |Health Psychology 4(4-0-0) |4
PCHR0142 Human Resource Management 4(4-0-0) |4
ol e Electi PCPP6108 Positive Psychology-Practicum 2-0-0 2
Practicum ?ClzculE)slenIeasnpde(ciloljrieeﬁ;l\(/gh(c?jsz zimy PCHP6109 Health Psychology-Practicum 2-0-0 2
two) PCHR6110 Huma}n Resource Management- 2-0-0 )
Practicum
Practicum Practicum PCOB6111 Organizational Behaviour-Practicum |2-0-0 2
Practicum Service Learning PCSL0200
Total Credits 24
SEMESTER VI
Theory Core Course 13 PCPD0143 E:y‘iiifj;g;?%?;‘i ddeerasli”g with 510 |6
Theory Core Course 14 PCCP0144 Counselling Psychology 4(0-0-0) |4
Theory Discipline Specific Elective (DSE) PCCY0145 Community Psychology 4(4-0-0) |4
(Course lll and Course IV) (Choose any |PCIP0146 Cultural and Indigenous Psychology |4(4-0-0) |4
Practicum two) PCDI6112 Project/ Dissertation 6 6
Discipline Specific Elective (DSE) PCCY6113 Community Psychology-Practicum |2-0-0 2
Practicum fcsv(:)l;rse Il and Course IV) (Choose any oCIP6114 E:!tcl:iri:]nd Indigenous Psychology- 200 5
Practicum Practicum PCCP6115 Counselling Psychology-Practicum 2-0-0 2
Practicum Service Learning PCSL0200
Total Credits 24
TOTAL PROGRAMME CREDITS 140
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SEMESTER |
Type of Course |Category |Course Code |Course Title Credits |Page No.
Theory Core PCTP0020 Theories of Personality 4 908
Course
PCMH0021 |Concepts of Mental Health and Iliness-I 909
PCRM0022 |Research Method and Statistics in Social Sciences 910
PCCP0023 Cognitive Psychology 911
Elective 1: One Course to Be Opted
SE PCEC0013 Eastern Approaches to Psychology and Counselling 3 913
SE EDET0015 Education Technology 3
SE SWEMO0038 |Environment and Disaster Management 3
Elective 2: One Course to Be Opted
DE MCML0O027 |Media Literacy 3
SE EDLR0O0OO7 Leadership and Social Responsibility 3
SE SWGS0039 | Gender Studies 3
SE LSETO019 English Language Teaching 3
SE PCGP0024 General Psychology 3 914
Practicum DC HAkk Practicum (NO TITLE) 2
DC PCPG6018 Personal Growth P/NP 916
Total Credits 23
SEMESTER II
Theory DC PCCMO0025 |Concepts of Mental Health and lliness-II 4 917
DC PCBP0026 Bio- psychology 918
DC PCPT0027 Psychological Testing 4 919
Elective 1: One Course to Be Opted
SE PCHT0028 Health Psychology 920
SE SWDS0044 |Introduction to Disability Studies 3 921
DE MCRC0026 |Rural Communication
Elective 2: One Course to Be Opted
SE PCSP0006 Introduction to Social Psychology
SE EDPC0016 Peace Education and Conflict Management 3
SE SWEMO0038 |Environment and Disaster Management
SE LSNE0020 North-East Indian Literature in English
Practicum KAk kK Practicum (NO TITLE) 2
ko Field Work (NO TITLE) 2
DC PCFA6019 Psychological First Aid P/NP 924
Total Credits 21
SIIEMESTER 111 (COUNSELLING PSYCHOLOGY SPECIALIZATION)
Theory DC PCFP0029 Foundations of Counseling Psychology 4 925
DC PCCY0030 Child and Youth Counseling 3 926
DC PCDR0031 Disability and Rehabilitation Psychology 4 927
Practicum DC PCRP6020 Research Project Phase-I 4 933
DC *okkx Practicum-III (NO TITLE) 2

ADBU| Regulations and Syllabus|2021-22| 79




COURSE STRUCTURE

DC PCSI6021 Supervised Internship Phase-I 4 933
DC PCIP6022 Summer Internship P/NP 934
DC PCST6023 Study Tour P/NP 935
Total Credits 21
SII-:MESTER IV (COUNSELLING PSYCHOLOGY SPECIALIZATION)
Theory DC PCAT0032 Addiction and Trauma Counselling 3 636
DC PCMF0033 Marriage and Family Counselling 4 637
Practicum DC HExk K Practicum-IV (NO TITLE) 2
DC PCSI6024 Supervised Internship Phase-II 8 942
DC PCRP6025 Research Project Phase-I| 6 941
Total Credits 23
| SEMESTER 11 (CLINICAL PSYCHOLOGY SPECIALIZATION)
Theory Core PCFC0034 Foundations of Clinical Psychology 4 929
Course
PCPG0035 Psychodiagnostics 4 930
PCRP0036 Forensic Psychology 3 931
Practicum |PCRP6020 Research Project Phase-| 4 933
kA K Practicum-IIl (NO TITLE) 2
PCSI6021 Supervised Internship Phase-I 4 933
Practicum PCIP6022 Summer Internship P/NP 934
PCST6023 Study Tour P/NP 935
Total Credits 21
SEMESTER IV (CLINICAL PSYCHOLOGY SPECIALIZATION)
Theory gg[ﬁse PCPCO037 | Psychotherapy 4 938
PCNP0038 Neuropsychology 3 939
Practicum Practicum | ****x* Practicum-IV (NO TITLE) 2
PCSI6024 Supervised Internship Phase-II 8 942
PCRP6025 Research Project Phase-I| 6 941
Total Credits 23
TOTAL PROGRlAMME CREDITS 88
LIST OF VALUE-ADDED COURSES — BA Psychology
Course Type Category Course Code |Name of Paper L-T-P Page No
Theory & Practicum |Value Added PDWK6116 Working for Diversity 2-0-0
Theory & Practicum |Value Added PDSP6117 School Psychology 2-0-0
Theory & Practicum |Value Added PDCM6118 Community Mental Health 2-0-0
Theory & Practicum |Value Added PCLS6119 Life Skills Education 2-0-0
LIST OF VALUE-ADDED COURSES — MSc Psychology
Course Type Category Course Code |Name of Paper L-T-P Page No
Theory & Practicum |Value Added PCW06026 Working for Diversity 2-0-0
Theory & Practicum |Value Added PCS06027 School Psychology 2-0-0
Theory & Practicum |Value Added PCCO6027 Community Mental Health 2-0-0
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Theory & Practicum | Value Added ‘PCLSGOZS ‘Life Skills Education |2-o-o |
DEPARTMENT OF SOCIAL WORK
MASTER OF SOCIAL WORK
SEMESTER |
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Departmental core SWHI0035 History, Ideologies and fields of Social Work | 3-0-0 951
Theory Departmental core SWGD0036 Human Growth and Development 2-0-0 952
Theory Departmental core SWIS0037 Introduction to Indian Society, Polity and 2-0-0 953
Economics
Theory Departmental core SWCS0070 Social Work with Communities and Social 3-0-0 3 955
Action
Theory School Elective SWEMO0038 Environment and Disaster Management 3-0-0 3 956
Theory Departmental Elective | SWGS0039 Gender Studies 3-0-0 3 958
Practicum Departmental Core SWFR6008 Concurrent Field Work 0-0-16 6 1000
Practicum Departmental Core SWSL0200 Participatory Service Learning —Rural 30-0-50in 2 1003
Practicum 10 days
SEMESTER Il
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Departmental core SWPF0040 Social Work Practice with Individuals and 3-0-0 3 959
Families
Theory Departmental core SWPG0041 Social Work Practice with Groups 3-0-0 3 960
Theory Departmental core SWRS0042 Social Work Research and Statistics 3-0-0 3 961
Theory Departmental core SWWAOQ0043 Social Welfare Administration 3-0-0 3 963
Theory Departmental Elective | SWDS0044 Introduction to Disability Studies 3-0-0 3 964
Theory Departmental Elective | SWEMO0038 Environment and Disaster Management 3-0-0 3 956
Practicum Departmental Core SWFW6009 Concurrent Field Work Il 0-0-16 6 1000
SEMESTER IlI
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Departmental core SWSJ0045 Social Justice, Human Rights & Para-legal 3-0-0 3 965
Education
Theory Departmental core SWES0046 Emerging Social Work Perspectives and 3-0-0 3 967
Integrated
Approach
Theory Departmental core SWCA0047 Computer Applications for Social Sciences 0-0-2 2 1001
(Lab)
Theory Departmental Elective | SWRT0048 Community Development: Rural, Tribal and | 3-0-0 3 968
Urban
Theory Departmental Elective | SWGC0049 Governance and Community Development 3-0-0 3 970
Theory Departmental Elective | SWCS0050 Family Centered Social Work Practice 3-0-0 3 971
Theory Departmental Elective | SWPC0051 Social Work Practice with Children 3-0-0 3 972
Theory Departmental Elective | SWMS0052 Medical Social Work 3-0-0 3 974
Theory Departmental Elective | SWHS0053 Mental Health and Social Work 3-0-0 3 975
Theory Departmental Elective | SWOD0054 Organisational Structure, Behaviour and 3-0-0 3 976
Development
Theory Departmental Elective | SWDOO0055 Policies for Development Organisations - 3-0-0 3 977
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Urban, Rural and Tribal Communities

Theory Departmental Elective | SWCP0O056 Introduction to Child Psychology and 3-0-0 3 978
Development
Theory Departmental Elective | SWRC0057 Rights of the Child — Legal Framework, 3-0-0 3 980
National And International Instruments
Internship Departmental Core SWFW6010 Continuous Field Work | 0-0-200 6 1001
In one
month
SEMESTER IV
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Departmental core SWSP0058 Social Development and Social Policy 3-0-0 3 981
Theory Departmental core SWPMO0059 Project cycle Management and Resource 3-0-0 3 983
Mobilisation
Dissertation | Departmental core SWDI6011 Dissertation 2-2-2 1002
Theory Departmental Elective | SWHP0060 Community Health and Population 3-0-0 984
Management
Theory Departmental Elective | SWDC0061 Community Development Practice with 3-0-0 3 985
Disempowered Communities
Theory Departmental Elective | SWWE0062 Development Concerns and Women 3-0-0 3 986
Empowerment
Theory Departmental Elective | SWSN0063 Families With Special Needs 3-0-0 3 987
Theory Departmental Elective | SWPWO0064 Psychiatric Social Work 3-0-0 3 989
Theory Departmental Elective | SWCH0065 Community Health and Services 3-0-0 3 990
Theory Departmental Elective | SWHR0066 Human Resource Management: Social 3-0-0 3 991
Work Perspective
Theory Departmental Elective | SWCI0O067 Corporate Social Responsibilities - Concepts | 3-0-0 3 993
& ldeologies
Theory Departmental Elective | SWSP0068 Children with Special Needs 3-0-0 994
Theory Departmental Elective | SWSWO0069 Child Centered Social Work Practice 3-0-0 995
Internship Departmental Core SWCF6012 Continuous Fieldwork Il 0-0-200 1002
In one
month
Internship Departmental Core SWIN6013 Internship 0-0-200 P/NP 1003
In one
month
VALUE ADDED COURSES
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory & Value Added SWRB6014 Results Based Management of Projects and | 15-0-15 2 997
Practicum programmes
Theory & Value Added SWAW6015 Academic Writing, Research Proposal 15-0-15 2 997
Practicum Development and Dissertation Writing
Course
Theory & Value Added SWWD6016 Working with Diversity 15-0-15 2 999
Practicum
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DEPARTMENT OF ENGLISH
BACHELOR OF ARTS - HONOURS IN ENGLISH

Course Structure of BA Programme

SEMESTER |
TYPE CATEGORY COURSECODE COURSE TITLE L-T-P CREDITS | PAGE
Theory Core Course 1 EGBP0101 British Poetry and Drama: 14thto 17t Centuries | 6(5-1-0) 6 1007
Theory Core Course 2 EGPD0103 British Poetry and Drama: 17th and 18t | 6(5-1-0) 6 1009
Centuries
Theory AECC1 EGEC0107 English Communication/MIL 2(2-0-0) 2 1011
Generic Elective Course (GEC) |
Orientation | Service EGSL0200 Language Communication
Learning
SEMESTER 11
Theory Core Course 3 EGBL0102 British Literature: 18th Centuries 6(5-1-0) 6 1008
Theory Core Course 4 EGBR0114 British Romantic Literature 6(5-1-0) 6 1013
Theory AECC2 CHES0002 Environmental Studies 2(2-0-0) 2 92
Generic Elective Course (GEC) 2
Theory Service EGSL0200 Language Communication 2 2 1064
Learning
SEMESTER IlI
Theory Core Course 5 EGLE0104 British Literature- 19t Century 6 1009
Theory Core Course 6 EGEC0115 British Literature: The Early 20th century 6 1014
Theory Core Course 7 EGCLO116 European Classical Literature 6 1015
Theory SEC1 EGCWO0117 Creative Writing 2(2-0-0) 2 1015
Theory EGSS0118 Soft Skills 1016
Generic Elective Course (GEC) 3
Practicum Service EGSL0200 Language Communication 1064
Learning
SEMESTER IV
Theory Core Course 8 EGIC0120 Indian Classical Literature 6(5-1-0) 6 1018
Theory Core Course 9 EGAMO0121 American Literature 6(5-1-0) 6 1019
Theory Core Coursel0 EGME0122 Modern European Drama 6(5-1-0) 6 1019
Theory SEC2 EGLT0123 English Language Teaching 2(2-0-0) 2 1020
Theory EGTS0124 Translation Studies 1021
Generic Elective Course (GEC) 4
Practicum Service EGSL0200 Language Communication 1064
Learning
SEMESTER V
Theory Core Coursell EGPL0126 Post-Colonial Literature 6(5-1-0) 6 1022
Theory Core Course 12 | EGIE0127 Indian Writing in English 6(5-1-0) 6 1024
Theory EGLMO0128 Literary Criticism 6(5-1-0) 6 1025
Theory DSE 1 EGPW130 British Literature: Post World War Il 1027
Theory EGLD0129 Literature of Indian Diaspora 6(5-1-0) 6 1026
Theory DSE 2 EGSD0131 Science Fiction and Detective Literature 1028
Practicum Service EGSL0200 Language Communication 1064
Learning
SEMESTER VI
Theory Core Coursel3 EGPLO132 Popular Literature 6(5-1-0) 6 1029
Theory Core Course 14 | EGWWO0133 Women’s writings 6(5-1-0) 6 1029
Theory DSE 3 EGLY0134 Literary Theory 6(5-1-0) 6 1030
Theory EGTWO0136 Travel Writing 1032
Theory DSE 4 EGPLO135 Partition Literature 6(5-1-0) 6 1031
Theory EGAUO0137 Autobiography 1033
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Practicum Service EGSL0200 Language Communication 1064
Learning
MASTER OF ARTS IN ENGLISH
SEMESTER |
TYPE COURSE COURSE TITLE CATEGORY | CREDITS PAGE
CODE
Theory EGEP0001 Chaucer to Elizabethan Period — Poetry, Drama and Romance DC 4 1037
EGLS0002 Literary and Social History of England - Chaucer to Elizabethan DC 3 1038
Period
EGSD0003 Shakespearean Drama | — Comedy and History Plays DC 4 1039
EGRP0004 Rhetoric and Prosody 2 1039
Elective | One course to be chosen
EGTS0005 T.S. Eliot DE 3 1040
EGTHO0006 Thomas Hardy DE 1041
Elective Il One course to be chosen
MCML0027 Media Literacy SE 3
EDLR0O007 Leadership and Social Responsibility DE
SWGS0039 Gender studies SE
EGET0007 English Language Teaching SE 1042
Seminar EGSM6001 Seminar and Presentation | DC 1 1060
Orientation EGSL0200 Service Learning-Language Communication 1064
Total Credits 20
SEMESTER |1
Theory EGRR0008 Restoration to Romantic Period — Poetry and Drama DC 4 1043
EGLC0028 Literary Criticism — Plato to F.R. Leavis and Select Twentieth DC 4 1059
Century Perspectives
EGSHO0010 Shakespearean Drama Il — Tragedy and Tragi-Comedy DC 4 1044
EGALO011 Approaches to Language and Literary Research DC 3 1044
Elective | One course to be chosen
EGTR0012 Classics in Translation DE 3 1045
EGIW0013 Indian Women Writers DE 1046
Elective Il One course to be chosen
SWEMO0038 | Environment and Disaster Management SE
EDPC0016 Peace Education and Conflict Management SE
PCSP0006 Introduction to Social Psychology SE
EGNE0014 North-East Indian Literature in English DE 1047
Seminar EGSP6002 Seminar and Presentation I DC 1 1061
Theory EGSL0200 Service Learning-Language Communication 1064
SEMESTER Il
Theory EGVP0015 Victorian to Post-Modern Period — Poetry, Drama & Fiction DC 4 1048
EGPLOO16 Post-Colonial Literature — Poetry, Drama & Fiction DC 3 1049
EGALO017 American literature — Poetry, Drama & Fiction DC 3 1050
EGLT0018 Literary and Critical Theory DC 4 1051
EGGNO0019 Gender and Literature DC 2 1052
Specialisation Course: Language and Linguistics
EGLS0020 | Linguistics and Stylistics | |  DbC 3 1053
Specialization Paper: European Literature
EGIM0021 | Introduction to Modern European Literature | | DC 3 1053
Specialization Paper: African Literature
EGAL0022 Colonial and Post- Colonial African DC 3 1054
Literature |
Project EGPP6003 Project Phase | DC 3 1063
Practical EGSL0200 Service Learning-Language Communication 1064
(Community
Engagement)
Total Credits 21
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SEMESTER IV
Theory EGIW0023 Indian Writing in English — Poetry, Drama & Fiction DC 4 1055
EGSA0024 South-Asian Literature DC 4 1056
Specialization Paper: Language and Linguistics
EGLS0025 | Linguistics and Stylistics Il | DC 3 1057
Specialization Paper: European Literature
EGEL0026 | Introduction to Modern European Literature I |  DbC 3 1058
Specialization Paper: African Literature
EGPC0027 Colonial and Post- Colonial African Literature Il DC 3 1059
Project EGPP6004 Project Phase II- Dissertation DC 8 1063
Practical EGSL0200 Service Learning-Language Communication 1064
(Community
Engagement)
Total Credits 19
Total Programme Credits 80
VALUE ADDED COURSES
CourseType Category Course Code Name of Paper L-T-P Credits | PageNo.
Theory & | Value Added EGES0138 Effective Communication Skills 1-0-1 2 1065
Practical EGML0028 Myths in Literature 2-0-0 2 1066
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GENERIC ELECTIVE COURSES
BA ECONOMICS
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory (GSSSTC Elective Course ENIE0028 Introductory Microeconomics 5-1-0 6 551
Generic Elective Course .
Theory (GEQ) Il ENIS0029 Introductory Macroeconomics 5-1-0 6 552
Theory Generic Elective Course ENIEOO36 Indian Economy-| 559
(GEC) Il )
Theory (Any One) ENMBO0037 Money and Banking 5-1-0 6 560
Theory ENEEOO38 Environmental Economics 61
Theory Generic Elective Course ENIE0043 Indian Economy-I 566
(GEC) IV — -
Theory ENHI0044 Economic History of India
(Any One) 1857-1947 5-1-0 6 567
Theory ENPF0045 Public Finance 568
MA ECONOMICS
SEMESTER |
TYPE CATEGORY COURSE CODE COURSE TITLE L-T-P CREDITS PAGE
Theory Department Elective (DE) ENMBO0050 Money and Banking 3-0-0 3 595
Theory School Elective (SE) ENDVO0055 Indian Economic Development 3-0-0 3 600
SEMESTER Il
Theory School Elective (SE) | ENPB0056 Public Finance 3-0-0 3 601
BA EDUCATION
Course Type Category Course Code Course Title L-T-P |Credits| Page No.
Theory Generic Elective Course (GEC) — | EDGC0128 Guidance and Counselling 5-1-0 6 626
Theory Generic Elective Course (GEC) — Il EDGE0129 Gender Education 5-1-0 6 630
Theory Generic Elective Course (GEC) - Il EDPE0134 Population Education 5-1-0 6 637
Theory Generic Elective Course (GEC) — IV EDCC0139 Early Childhood Care and Education 5-1-0 6 644
MA EDUCATION
Theory DE EDET0015 Educational Technology 3-0-0 3 670
Theory DE EDLRO007 Leadership and Social Responsibility 3-0-0 3 688
Theory DE EDPC0016 Peace Education and Conflict Management | 3-0-0 3 700
BA MASS COMMUNICATION
Course Type Category Course Code | Name of Paper T-L-P Credits Page No.
Theory Generic Elective MCPC0135 Professional Communication 5-1-0 6 815
Course (GEC) — |
Theory Generic Elective MCBJ0136 Basics of Communication and Journalism 5-1-0 6 817
Course (GEC) — I
Theory Generic Elective MCBP0139 Basics of Photography 4-0-0 4 826
Practicum Course (GEC) - 1l MCPY0140 | Photography 0-0-2 2 827
Theory Generic Elective MCMCO0131 | Mobile Communication 5-1-0 6 811
Course (GEC) — IV
MA MASS COMMUNICATION
Theory DE MCML0027 | Media Literacy 3-0-0 3 801
Theory DE MCRC0026 Rural Communication 3-0-0 3
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BA PSYCHOLOGY
Course Type |Category Course Code Name of Paper L-T-P  |Page No
Theory Generic Elective Course (GEC) -1 |PCGP0126 General Psychology 5-1-0 |876
Theory Generic Elective Course (GEC) -1l |PCHW0127 Psychology for Health and Well being 5-1-0 |[881
Theory Generic Elective Course (GEC) - Il |[PCPM0132 Psychology and Media 5-1-0 |887
Theory Generic Elective Course (GEC) — IV |PCPW0137 Psychology at work 5-1-0 |893

MSC PSYCHOLOGY
Course Type Category Course Code Name of Paper L-T-P Page No
Theory Elective — | ( Semester ) PCEC0013 Eastern Approaches to Psychology and Counselling 3-0-0 |913
Theory Elective — Il ( Semester Il) PCSP0006 Introduction to Social Psychology 3-0-0

BA ENGLISH

Course Type |Category Course Code Name of Paper L-T-P  |Page No
Theory Generic Elective Course (GEC) -1 |EGWC0105 Academic Writing and Composition 5-1-0 |1010
Theory Generic Elective Course (GEC) - Il |[EGWEO0113 Contemporary India: Women and Empowerment 5-1-0 |1012
Theory Generic Elective Course (GEC) - Ill  |EGLLO119 Language and Linguistics 5-1-0 |1017
Theory Generic Elective Course (GEC) — IV |EGLA0125 Language, Literature and Culture 5-1-0 |1022
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SCHOOL OF FUNDAMENTAL AND APPLIED SCIENCES
DETAILED SYLLABUS

DEPARTMENT OF CHEMISTRY

Vision:
To produce competent chemistry graduates through dedicated teaching in classrooms, through labs and
research, who can contribute meaningfully to society while fulfilling their ambitions in academia, research or
industry.

Mission:
The objective of the department is to provide dedicated guidance and support to students to equip them with
a sound understanding of the fundamentals of chemistry
e to enable them to explore the diverse and hitherto unexplored resources of the north-eastern region
e to make significant contributions to fundamental and socially relevant research in the frontiers of
chemistry
e to help them generate their ideas and provide them the knowhow to convert them into reality

Program Outcomes — BSC Programme

PO 1: Disciplinary Knowledge: Capable of demonstrating comprehensive knowledge and understanding of one or
more other disciplines that form a part of an undergraduate programme of study.

PO 2: Critical Thinking: Take informed actions after identifying the assumptions that frame our thinking and
actions, checking out the degree to which these assumptions are accurate and valid, and looking at our ideas and
decisions (intellectual, organizational, and personal) from different perspectives. Critically evaluate practices,
policies and theories by following scientific approach to knowledge development.

PO 3: Communication Skills: Ability to express thoughts and ideas effectively in writing and orally; communicate
with others using appropriate media; confidently share one’s views and express herself/ himself; demonstrate the
ability to listen carefully; and present complex information in a clear and concise manner to different groups .

PO 4: Social Interaction: Ability to work effectively and respectfully with diverse teams; facilitate cooperative or
coordinated effort on the part of a group and act together as a group or a team in the interests of a common
cause. Elicit views of others, mediate disagreements and help reach conclusions in group settings.

PO 5: Effective Citizenship: Demonstrate empathetic social concern and equity centered national development,
and the ability to act with an informed awareness of issues and participate in civic life through volunteering.

PO 6: Moral and Ethical Awareness: Ability to embrace moral/ ethical values in conducting one’s life, possess
knowledge of the values and beliefs of multiple cultures and a global perspective; and capability to effectively
engage in a multicultural society and interact respectfully with diverse groups.

PO 7: Environment and Sustainability: Understand the issues of environmental contexts and sustainable
development.

PO 8: Self-directed and Life-long Learning: Acquire the ability to engage in independent and life- long learning in
the broadest context socio- technological changes. Critical sensibility to lived experiences, with self-awareness and
reflexivity of both and society.

PO 9: Information and Digital Literacy: Capability to use ICT in a variety of learning situations. Demonstrate ability
to access, evaluate and use a variety of relevant information sources; and use appropriate software for analysis of
data.

PO 10: Research related skills: A sense of inquiry and capability for asking relevant/ appropriate questions,
problematizing, synthesizing and articulating; Ability to recognize cause and affect relationships, define problems,
formulate hypotheses, interpret and draw conclusions from data, ability to plan, execute and report the results of
an experiment or investigation. Ability to apply one’s learning to real life situations.
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Program Specific Outcomes- BSc Chemistry (Honours)

PSO 1:

Scientific Problem solving skill: Sound knowledge of fundamentals which can develop the problem solving

skills using chemical principles.

PSO 2:

Analytical skills: Develop analytical skills such as synthesizing, separating, characterizing chemical

compounds and chemical reaction with the help of sophisticated instruments.

PSO 3:

Skills related to employability: Develop deep knowledge in some applied areas of chemistry such as

pesticides chemistry, pharmaceutical chemistry etc. which helps in employability.

PSO 4:

Learning on life processes: Develop basic understanding the role of chemistry in natural products as well as

biological system.

Courses offered in BSc Chemistry (Honours)

Sl. No./Course Name

1.1  |Inorganic Chemistry-l:Atomic Structure &Chemical Bonding

1.2 |Physical Chemistry-I: States of Matter & lonic Equilibrium

1.3 |Inorganic Chemistry-I: Atomic Structure & Chemical Bonding - Lab

1.4  |Physical Chemistry-I: States of Matter & lonic Equilibrium — Lab

1.5 |English Communication

1.6 |Generic Elective |

1.7  |Value Added Course

2.1  |Organic Chemistry-I: Basics & Hydrocarbons

2.2 |Physical Chemistry-Il: Chemical Thermodynamics & its Applications

2.3 |Organic Chemistry-| Basics & Hydrocarbons Lab

2.4 |Physical Chemistry-Il: Chemical Thermodynamics & its Applications Lab

2.5 |Environmental Studies

2.6  |Generic elective Il

2.7 |Elements of Service Learning in Chemistry

2.8 |Value Added course

3.1 |Inorganic Chemistry Il: Metallurgy and s- and p-block elements

3.2 |Organic Chemistry Il: Halogenated Hydrocarbons and Oxygen and Sulphur Containing Functional Groups
3.3 |Physical Chemistry Ill: Phase Equilibria, Electrochemical Cells and Surface Chemistry
3.4 |Inorganic Chemistry II: Metallurgy and s- and p-block elements Lab

3.5 |Organic Chemistry Il: Halogenated Hydrocarbons and Oxygen and Sulphur Containing Functional Groups Lab
3.6 |Physical Chemistry lll: Phase Equilibria, Electrochemical Cells and Surface Chemistry Lab
3.7.1 |Basic Analytical Chemistry

3.7.2 |Chemoinformatics

3.7.3 |Chemistry of Cosmetics and Perfumes

3.8 |Generic Elective Il

3.9 |Value Added course

4.1  |Inorganic Chemistry lll: Chemistry of d- and f-block elements

4.2  |Organic Chemistry Ill: Chemistry of Amines, Amides, Nitriles and Heterocycles

4.3 |Physical Chemistry IV: Conductance, Chemical Kinetics and Photochemistry

4.4 |Inorganic Chemistry Ill: Chemistry of d- and f-block elements Lab

4.5  |Organic Chemistry Ill: Chemistry of Amines, Amides, Nitriles and Heterocycles Lab
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4.6 [Physical Chemistry IV: Conductance, Chemical Kinetics and Photochemistry Lab

4.7.1 |Pesticide Chemistry

4.7.2 |Fuel Chemistry

4.7.3 |Intellectual Property Rights

4.8 |Generic Elective IV

4.9 |Value Added Course

5.1 |Organic Chemistry IV: Biomolecules

5.2 [Physical Chemistry V: Quantum Chemistry and Spectroscopy

5.3 |Organic Chemistry IV: Biomolecules Lab

5.4  [Physical Chemistry V: Quantum Chemistry and Spectroscopy Lab

5.5.1 |Application of Computers in Chemistry

5.5.2 |Analytical Methods in Chemistry

5.5.3 |Applications of computers in Chemistry Lab

5.5.4 |Analytical Methods in Chemistry Lab

5.6.1 |Novel Inorganic Solids

5.6.2 [Polymer Chemistry

5.6.3 |Novel Inorganic Solids Lab

5.6.4 |Polymer Chemistry Lab

5.7 |Value Added Course

6.1 |Inorganic Chemistry IV: Organometallic Chemistry

6.2  |Organic Chemistry V: Spectroscopy

6.3  [Inorganic Chemistry IV: Organometallic Chemistry Lab

6.4  |Organic Chemistry V: Spectroscopy Lab

6.5.1 (Inorganic materials and Industrial Importance

6.5.2 |Green Chemistry

6.5.3 |Inorganic materials and Industrial Importance Lab

6.5.4 |Green Chemistry Lab

6.6.1 |Industrial Chemicals and Environment

6.6.2 |Research Methodology for Chemistry

6.6.3 |Industrial Chemicals and Environment Lab

6.7 |Value Added Course

BSc Chemistry (Honours) Mapping of COs to PO/PSO

Mapping | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POS | PO10 | PSO1 | PSO2 | PSO3 | PSO4
11 H H H H M H L

1.2 H H H H M H L

13 H H H M M M L H M

14 H H H M M M L H M

1.5 M M L M M
1.6 H H H M L M H L

1.7 M M M H M M H
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Program Outcomes — MSC Programme

PO 1: Critical Thinking: Inculcate critical thinking to carry out scientific investigation objectively . Formulate
coherent arguments; critically evaluate practices, policies and theories by following scientific approach to
knowledge development. Critically evaluate ideas, evidence and experiences from an open-minded and
reasoned perspective.

PO 2: Knowledge Skill: Equip the student with skills to analyse problems, formulate an hypothesis, evaluate and
validate results, and draw reasonable conclusions thereof .Capacity to extrapolate from what one has learned and
apply their competencies to solve different kinds of non-familiar problems , rather than replicate curriculum
content knowledge .

PO 3: Scientific Communication Skills: Imbibe effective scientific and / or technical communication in both oral
and writing. Ability to show the importance of the subject as precursor to various scientific developments since
the beginning of the civilization .

PO 4: Ethics: Continue to acquire relevant knowledge and skills appropriate to professional activities and
demonstrate highest standards of ethical issues in the subject concerned .Ability to identify unethical behavior
such as fabrication, falsification or misrepresentation of data and adoptive objective , unbiased and truthful
actions in all aspects .

PO 5: Enlightened Citizenship: Create awareness to become an enlightened citizen with commitment to deliver
one’s responsibilities within the scope of bestowed rights and privileges

PO 6: Analytical Reasoning: Ability to evaluate the reliability and relevance of evidence;identify logical flaws and
holes in the arguments of others; analyse and synthesise data from a variety of sources; draw valid conclusions and
support them with evidence and examples, and addressing opposing viewpoints.

PO 7: Multicultural Competence: Development of a set of competencies in order to enhance and promote the
growth of multicultural sensitivity within universities. Integrating multicultural awareness such as race, gender,
physical ability, age, income and other social variables, and by creating an environment that is , “welcoming for all
students” .

PO 8: Lifelong Learning: Ability to think, acquire knowledge and skills through logical reasoning and to inculcate
the habit of self-learning throughout life, through self- paced and self- directed learning aimed at personal
development, and adapting to changing academic demands of work place through knowledge/ skill development/
reskilling .

PO 9: Leadership Qualities: Capability for mapping out the tasks of a team or an organization, and setting
direction, formulating an inspiring vision, building a team who can help achieve the vision, motivating and
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inspiring team members to engage with that vision, and using management skills to guide people to the right
destination in a smooth and efficient way.

PO 10: Research Skills: Prepare students for pursuing research or careers in industry in concerned subject and
allied fields. Capability to use appropriate software to solve various problems and to apply programming concepts
of C++ and Mathematica/ Matlab to various scientific investigations , problem solving and interpretation

Programme Specific Outcomes for MSc Chemistry

PSO 1. Scientific Problem solving skills: Deep knowledge of the topic which can develop the problem solving skills
using chemical principles.

PSO 2. Analytical skills: Develop analytical skills such as synthesizing, separating, characterizing chemical
compounds and chemical reaction with the help of sophisticated instruments.

PSO 3. Research skills: Develop research skills through dissertation/Project work in different fields of chemistry
such as organic, nanoscience, analytical, physical etc.

PSO 4. Learning skills on life processes: Acquire advanced level of knowledge in natural products as well as
biological system from the chemistry point of view.

Courses offered in MSc Chemistry

Sl. No. Course Name

1.1 Fundamentals of Inorganic Chemistry

1.2 Fundamentals of Organic Chemistry

1.3 Fundamentals of Physical Chemistry

1.4 Introduction to Quantum Chemistry and Group Theory
1.5 Inorganic Qualitative and Quantitative Analyses and Preparations - Lab
1.6 Value Added Course

2.1 Advanced Inorganic Chemistry |

2.2 Advanced Organic Chemistry |

2.3 Advanced Physical Chemistry |

2.4 Fundamentals of Spectroscopy

2.5 Introduction to Green and Environmental Chemistry
2.6 Experimental Physical Chemistry - Lab

2.7 Service learning

2.8 Value Added Course

3.1 Advanced Inorganic Chemistry

3.3 Advanced Organic Chemistry Il

33 Advanced Physical Chemistry I

34 Special Topics in Biochemistry

3.5 Applied Spectroscopy

3.6 Research Methodology for Chemistry

3.7 Organic Qualitative Analysis and Synthesis Lab

3.8 Value Added Course

41.1 Materials Chemistry

4.1.2 Computational Chemistry

41.3 Food Chemistry
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41.4 Industrial Chemistry

4.1.5 Medicinal Chemistry

4.2.1 Organometallic Chemistry

4.2.2 Inorganic Rings, Clusters and Polymers
43.1 Recent Advances in Catalysis

4.3.2 Biophysical Chemistry

4.4.1 Heterocyclic Chemistry

4.4.2 Natural Products Chemistry

4.5 Research Project

4.6 Value Added Course

MSC Chemistry- Mapping of Courses to PO/PSO
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4.6

DETAILED SYLLABUS
THEORY COURSES
CHES0002: Environmental Studies (2-0-0)

Course Outcomes
1. Recall the multidisciplinary nature of environmental studies. (Remembering)
2. Explain ecological processes of natural resources. (Understanding)
3. Categorize different types of natural resources. (Analysing)
4. Evaluate the global scale of environmental pollution. (Evaluating)

Module I: The Multidisciplinary Nature of Environmental Studies (3 lectures)
Definition, scope and importance, need for public awareness.

Module II: Natural Resources (3 lectures)
a. Different types of natural resources and associated problems - forest resources, water resources, mineral resources,
food resources, energy resources, land resources.
b. Conservation of natural resources.

Module Ill: Ecosystems (4 lectures)
a. Concept of an ecosystem, structure and function of an ecosystem, producers, consumers and decomposers, energy
flow in the ecosystem, food chains, food webs.
b.  Structure of following ecosystems - forest ecosystem, grassland ecosystem, desert ecosystem, aquatic ecosystems.

Module IV: Biodiversity and Its Conservation (4 lectures)
Types of biodiversity — genetic, species and ecosystem, value of biodiversity, global biodiversity, India as a mega-diversity
nation, threats to biodiversity, conservation of biodiversity - in-situ and ex-situ conservation.

Module V: Environmental Pollution (6 lectures)
a. Definition, causes, effects and control measures of - air pollution, water pollution, soil pollution, marine pollution,
noise pollution, thermal pollution, nuclear hazards and e-pollution.
b. Solid waste management.
c. Disaster management.

Module VI: Social Issues and the Environment (6 lectures)
a. From unsustainable to sustainable development, urban problems related to energy, water conservation, rain water
harvesting, climate change, global warming, acid rain, ozone layer depletion.
Environment protection act.
Introduction to environmental impact assessment.

Module VII: Human Population and the Environment (4 lectures)

Population growth and sex ratio; Population explosion - family welfare programme; Environment and human health;
HIV/AIDS; Role of information technology in environment and human health.
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Suggested Readings

1. Textbook for Enviromental Studies, E. Bharucha, UGC, New Delhi.

2. Fundamentals of Environmental Studies, S. Somvanshi and R. Dhupper, S.K. Kataria and Sons Publisher.

3. Environmental Chemistry, A. K. De, New age publishers.

4. Environmental Studies, Third edition, J. P. Sharma, University Science Press.

5. Comprehensive Environmental Studies, K. G. Bhattacharyya and A. Sarma, Narosa Publishing House Pvt, Ltd.

Mapping of COs to Syllabus

Module | Module Il Module IlI Module IV Module V Module VI Module VII
co1 H H H
Cco2 M H
co3 M H
co4 H

CHIC0003: Fundamentals of Inorganic Chemistry (4-0-0)

Course Outcomes
1. Recall the fundamental concepts associated with hard and soft acids and bases. (Remembering)
Explain the general characteristics and applications of coordination compounds. (Understanding)
Make use of the electronic spectra to understand the electronic transition in coordination complexes. (Applying)
Analyse the Metal-ligand bonding in transition metal complexes. (Analysing)
Explain the Magnetic properties of transition metal complexes. (Evaluating)
Design complexes of transition metal and predict their electronic and magnetic properties. (Creating)

ounkwN

Module I: Concepts of Acids and bases (10 lectures)
Hard and soft acid-base concept, non-aqueous solvents, redox chemistry.

Module II: Transition Metal Chemistry (8 lectures)
Descriptive chemistry of transition metals including lanthanides and actinides, coordination chemistry - coordination
number and geometry, isomerism, thermodynamic stability - successive and overall stability constants, Irving-William
series, chelate and macrocyclic effects.

Module Ill: Bonding in Inorganic and Coordination Compounds (20 lectures)
VBT (hybridization), CFT and their limitations, ligand field theory, d-orbital wave functions, d-orbital splitting in octahedral,
square planar, square pyramidal, trigonal bipyramidal, and tetrahedral complexes; Jahn-Teller distortion, CFSE for d1 to
d10 systems, pairing energy, low-spin and high-spin complexes and molecular orbital (MO) theory of selected octahedral,
tetrahedral complexes and other geometries, Walsh Diagram.

Module IV: Electronic Spectra of Transition Metal Complexes (12 lectures)
d-d transition, charge transfer transition, color, intensity and origin of spectra, interpretation, term symbols and splitting
of terms different geometries, selection rules for electronic transitions, correlation, Tanabe-Sugano and Orgel diagrams,
calculation of Dq, B and C, nephelauxetic ratio.

Module V: Magnetic Properties of Transition Metal Complexes (10 lectures)
Magnetic properties of free ions, types of magnetic behavior: dia-, para-, ferro- and antiferro-magnetism, temperature
independent paramagnetism, magnetic susceptibility - Van Vleck equation, experimental measurement, magnetic moment
- orbital contribution, quenching of contribution, effect of spin orbit coupling, spin crossover, temperature dependence of
magnetic susceptibility, exchange coupling effects, magnetic properties of second and third transition series and
lanthanides.

Suggested Readings
1. Inorganic Chemistry: Principles of Structure and Reactivity, J. E. Huheey, E. A. Keiter and R. L. Keiter, Pearson
Education.
2. Ligand Field theory and its Applications, B. N. Figgis and M. A. Hitchman, Wiley India.
Inorganic Chemistry, G. L. Miessler and D. Tarr, Pearson Education.
4. Inorganic Chemistry, P.W. Atkins, T. Overton, J. Rourke, M. Weller and F. Armstrong, Oxford University
Press.
5. Fundamental Concepts of Inorganic Chemistry, Vols. 1-7, A. K. Das and M. Das, CBS Publishers and Distributors.

w
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Essentials of Nuclear Chemistry, H. J. Arnikar, Wiley Eastern, New Delhi.

Advanced Inorganic Chemistry, F. A. Cotton, G. Wilkinson, C. A. Murillo and M. Bochmann, Wiley.

Inorganic Chemistry, C. E. Housecroft and A. G. Sharpe, Prentice Hall.

Chemical Applications of Group Theory, F. A. Cotton, Wiley.

Lanthanide and Actinide Chemistry, S. A. Cotton, John Wiley.

Nuclear and Radiochemistry, G. Fridlander, J.W. Kennedy, E. S. Macias and J. M. Miller, John Wiley, New York.
Inorganic Chemistry, M. Weller, F. Armstrong, J. Rourke and T. Overton, Oxford University Press.

Elements of Magnetochemistry, R. L. Dutta and A. Syamal, Affiliated East-West Press Pvt. Ltd.-New Delhi.
Magnetism and Transition Metal Complexes, F. E. Mabbs and D. J. Machin, Dover Pub. Inc.

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV Module V
co1 H
CO2 H M L
COo3 H
co4 H
CO5 L H
CO6 H M

CHOCO0004: Fundamentals of Organic Chemistry (4-0-0)

Course Outcomes

1.

2.
3.
4

Recall various concepts associated with the kinetics of organic reaction mechanisms. (Remembering)

Explain the generation and application of different reaction intermediates in organic synthesis. (Understanding)
Analyse Point group of organic molecules and their connection with optical activity. (Analysing)

Determine the absolute or relative configuration of chiral organic molecules and design asymmetric synthesis.
(Evaluating)

Predict the stereochemistry of the product of different reactions. (Creating)

Module I: Kinetics and Energetics of Reaction Mechanism (15 lectures)
Transition state theory of reaction rates - kinetics and thermodynamics of activation, reaction profiles for multistep
reactions, Hammond postulate, Curtin-Hammett Principle, kinetic and thermodynamic control, Linear free energy
relationships (LFER), Hammett equation - substituent and reaction constants, the Taft treatment of polar and steric effects
in aliphatic compounds, kinetic isotope effects in organic reactions, effects of conformation on reactivity, stereoelectronic
effects, neighbouring group participation, anomeric effect.

Module II: Reaction Mechanisms and Intermediates (Structure and Reactivity) - | (15 lectures)

a.

Carbanions: enolates and enamines, kinetic and thermodynamic enolates, lithium and boron enolates in Aldol and
Michael reactions, alkylation and acylation of enolates, name reactions under carbanion chemistry - Claisen,
Dieckmann, Knoevenegal, Stobbe, Darzen, Acyloin condensations, Shapiro reaction, Julia olefination, Brook
rearrangement, Sakurai reaction, Henry reaction, Kulinkovich reaction, Nef reaction, Baylis-Hillman reaction.

Ylids: Chemistry of phosphorous and sulfur ylids - Wittig and related reactions, Peterson olefination.

Carbocations: structure and stability of carbocations, classical and non-classical carbocations, neighbouring group
participation and rearrangements including Wagner-Meerwein, pinacol-pinacolone, semi-pinacol rearrangement, C-C
bond formation involving carbocations, oxymercuration, halolactonisation, Tishchenko reaction, Ritter reaction, Prins
reaction.

Module llI: Reaction Mechanisms and Intermediates (Structure and Reactivity) — Il (15 lectures)

a.

Carbenes and Nitrenes: Structure of carbenes, generation of carbenes, addition and insertion reactions,
rearrangement reactions of carbenes such as Wolff rearrangement, generation and reactions of ylids by carbenoid
decomposition (existence of O and N based ylids), Structure of nitrene, generation and reactions of nitrene and
related electron deficient nitrogen intermediates, Curtius, Hoffmann, Schmidt, Beckmann rearrangement, structure
and reactivity of benzynes.

Radicals: Generation of radical intermediates and its addition to alkenes, alkynes (inter &intramolecular) for C-C bond
formation and Baldwin’s rules, name reactions involving radical intermediates such as Barton deoxygenation and
decarboxylation, Mc Murry coupling.
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Module IV: Stereochemistry (15 lectures)

a.

Classification of organic molecules into different Point Groups, R and S, E and Z nomenclature in C, N, S, P containing
compounds, concept of absolute and relative configuration, chirality in molecules devoid of chiral centres - allenes,
spiranes and biphenyls.

Concepts of stereogenic centres — chirotopic and achirotopic centres, homotopic and heterotopic ligands and faces,
optical purity and enantiomeric excess, conformation of acyclic organic molecules, cyclohexane and decalins.

Dynamic stereochemistry, stereoselective synthesis, classification of stereoselective synthesis, diastereoselective,
enantioselective and double stereo-differentiating reactions, nucleophilic addition to aldehyde and acyclic ketones,
Prelog’s rule, nucleophilic addition to cyclic ketones.

Enantioselective synthesis, use of chiral reagent, chiral catalyst and chiral auxiliary, stereospecific and stereoselective
reactions.

Suggested Readings

1.

ounkwn

Advanced Organic Chemistry, Part A and B, F. A. Cary and R. I. Sundberg, Springer.
Stereoelectronic Effects, A. J. Kirby, OUP.

Modern methods of Organic Synthesis, W. Carruthers and |. Coldham, Cambridge University Press.
Mechanism and Theory in Organic Chemistry, T. H. Lowry and K. S. Richardson.

Organic Chemistry, J. Clayden, N. Greeves and S. Warren.

Modern Physical Organic Chemistry, E. V. Anslyn and D. A. Dougherty, University Science Books.

Mapping of COs to Syllabus

Module | Module Il Module IlI Module IV
co1 H
CO2 H H
co3 H
co4 H
co5 H H L

CHPCO0005: Fundamentals of Physical Chemistry (4-0-0)

Course Outcomes

1.

oOu ke wN

Explain the laws of thermodynamics. (Understanding)

Explain the methods to determine the properties of polymers. (Understanding)

Explain the various terms involved in data analysis. (Understanding)

Apply the laws of thermodynamics and kinetics of polymerization to solve problems. (Applying)

Distinguish between different types of systems, polymers and various statistical parameters. (Analysing).
Calculate the sizes of polymer molecules and analyses the results of different chemical experiments from the
statistical point of view. (Evaluating)

Module I: Equilibrium and Non-Equilibrium Thermodynamics (22 lectures)

a.

Laws of thermodynamics, state and path functions and their applications, Maxwell ‘s relations, spontaneity and
equilibria, Le Chatelier principle.

Non-ideal system - thermodynamics of real gases and gas mixtures, fugacity and its determination, non-ideal
solutions, activity and activity coefficient, different scales of activity coefficient, electronic activity coefficients.

Phase equilibrium - thermodynamic criteria of phase equilibrium, Gibbs phase rule and its application to three
component systems- triangular plots - water-acetic acid-chloroform system and ammonium chloride-ammonium
sulphate-water system.

Non-equilibrium thermodynamics - forced flows and entropy of production, coupled flows and phenomenological
relations, Onsager reciprocal relations, thermodynamic effects-Seebeck, Peltier and Thomson effects.

Module Il: Statistical Thermodynamics (22 lectures)

a.

Statistical mechanics of systems independent particles - Maxwell Boltzmann distribution, entropy and probability,
calculation of thermodynamic properties for independent particles, molecular partition functions, evaluation of
translational, rotational and vibrational and nuclear partition functions.

Thermodynamic properties of monatomic and diatomic gases (Suckur Tetrode equation), calculation of partition
functions, thermodynamic function, principles of equipartition, heat capacities (Einstein model and Debye
modification), residual entropy, equilibrium constant.
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Module IIl: Polymer Chemistry (8 lectures)
Molecular weight of polymers, determination of molecular weight, kinetics of polymerization reaction, copolymerization,
average dimension of polymer molecules, size exclusion chromatography.

Module IV: Sampling and Data Analysis (8 lectures)
Sampling of solid, liquid and gaseous samples, mean and standard deviation, absolute and relative errors, linear
regression, covariance and correlation coefficient.

Suggested Readings

1.

oukwn

~

Physical Chemistry, P. Atkins and J. Paula, Oxford University Press.

Physical chemistry, I. R. Levine, Mcgraw Hill Education.

Physical Chemistry: A Molecular Approach, D. A. McQuarrie and J. D. Simon, Viva Student Edition.

Physical Chemistry, R. S. Berry, S. A. Rice and J. Ross, Oxford University Press.

Statistical Mechanics, D. A. McQuarrie, University Science Books, California.

Vogel's Textbook of Quantitative Chemical Analysis, J. Mendham, R. C. Denney, J. D. Barnes, M. Thomas and B.
Sivasankar, Pearson.

Polymer Science, V. R. Gowarikar, N. V. Viwanathan and J. Sreedhar, New age International Publishers.

Principles of Polymerization, G. Odian, Willy Student Edition.

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV
Cco1 M
CO2 M M
co3 H
co4 M H M
CO5 H M
CO6 H

CHIR0007: Advanced Inorganic Chemistry | (4-0-0)

Course Outcomes

1.

ouneWN

Recall the concepts of organometallic chemistry. (Remembering)

Illustrate the photochemistry of different inorganic compounds. (Understanding)

Select the inorganic compounds for their suitable analytical and industrial use. (Applying)
Analyse the structure, bonding and synthesis of some inorganic compounds. (Analysing)
Explain the bonding in solid-state chemistry. (Evaluating)

Discuss the mechanism of Inorganic reactions. (Creating)

Module I: Descriptive Inorganic Chemistry (20 lectures)

a.

Structure and bonding in polyhedral boranes and carboranes, styx notation, Wade’s rules, electron count in
polyhedral boranes, synthesis of polyhedral boranes, isolobal analogy, boron halides, phosphine-boranes, boron
heterocycles, borazine.

Silanes, silicon halides, silicates, silicones, silanols, zeolites, germanium, tin and lead organyls, silenes, germenes,
stannenes, phosphorous halides, phosphazenes, sulphur halides, structural features and reactivity of S-N
heterocycles.

Synthesis and reactivity of organo-lithium, beryllium and magnesium compounds, calixarines, cryptands and crown
ethers in complexation chemistry.

Preparation and reactivity of aluminium organyls, carbalumination, hydro alumination, chemistry of Ga (I) and In (1),
reduction of Al, Ga and In organyls, Metal organic framework structures (MOFs).

Module IlI: Introduction to Solid State Chemistry (10 lectures)
Structure of simple solids — metals, alloys and compounds; common structure types; synthesis of solid state compounds -
ceramic method, microwave synthesis, sol-gel, precursor method, hydrothermal synthesis, CVD and intercalation;
characterization of solids, bonding in solids — free-electron and molecular orbital theory; bands in solid state compounds,
properties of solids — optical, magnetic and electrical properties of solids.

Module Ill: Organometallic Chemistry (15 lectures)

a.

Valence electron count (16/18 electron rules), synthesis, structure, bonding and reactivity of mono and polynuclear
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metal carbonyls, substituted metal carbonyls, vibrational spectra of metal carbonyls, metal-metal bonding.

Types of M-C bonds, synthesis and reactivity of metal alkyls, carbenes, alkenes, alkynes, and arene complexes,
metallocenes and bent metallocenes, isolobal analogy.

Reactions of organometallic complexes: Substitution, oxidative addition, reductive elimination, insertion and de
insertion, catalysis, hydrogenation, hydroformylation, Monsanto process, Wacker process, alkene polymerization.

Module IV: Mechanism of Inorganic Reactions (10 lectures)
Substitution in octahedral and square planar complexes, lability, trans-effect, conjugate base mechanism, racemisation,
electron transfer reactions - inertness and lability, inner sphere and outer sphere mechanism, Marcus theory, solid state
reactions — topotactic and epitactic mechanisms.

Module V: Inorganic Photochemistry (5 lectures)
Photosubstitution and photoredox reactions of chromium, cobalt and ruthenium compounds, Ligand field and charge
transfer state (Thexi and DOSENCO states), cis-trans isomerization, photocatalysis and solar energy conservation by
ruthenium complexes.

Suggested Readings

1.
2.
3.

v oA

Advanced Inorganic Chemistry, F. A. Cotton, G. Wilkinson, C. A. Murillo and M. Bochmann, Wiley.
Chemistry of elements, N. N. Greenwood and E. A. Earnshaw, Butterworth-Heinemann.

Inorganic Chemistry: Principles of Structure and Reactivity, J. E. Huheey, E. A. Keiter and R. L. Keiter, Pearson
Education.

Inorganic.Chemistry, G. L. Miessler and D. Tarr, Pearson Education.

Inorganic Chemistry, P.W. Atkins, T. Overton, J. Rourke, M. Weller and F. Armstrong, Oxford University
Press.

Concepts and Models of Inorganic Chemistry, B. E. Douglas, D. H. McDaniel and J. J. Alexander, John Wiley.
Inorganic Chemistry, G. Wulfsberg, University Science Books.

Solid State Chemistry: An Introduction, L. Smart, E. Moore, Nelson Thorns Ltd.

Fundamental Concepts of Inorganic Chemistry, A. K. Das and M. Das, CBS Publishers and Distributors.
Organometallic Chemistry of the Transition Metals, R. H. Crabtree, John Wiley.

Mechanisms of Inorganic Reactions, F. Basalo and R. G. Pearson, John Wiley

Mapping of COs to Syllabus

Module | Module Il Module lll Module IV Module V
co1 H
CO2 H
CcO3 L L M
co4 L
CO5 H
CcCO6 H

CHOGO0008: Advanced Organic Chemistry-I

Course Outcomes

1.

ukhwn

Recall nucleophilic and electrophilic substitution reactions and the factors related to the rate of these reactions.
(Remembering)

Explain the stereo chemical aspects and mechanism of elimination reactions. (Understanding)

Apply the practical utility of metal and metal-free oxidising agents in organic synthesis. (Applying)

Compare various kinds of reducing agents in chemo selective and stereo selective synthesis. (Analysing)

Select name reactions for constructing compounds having industrial and academic importance. (Evaluating)

Module I (15 lectures)

a.

Nucleophilic Substitution: Sy1, Sx2 and related mechanisms; Factors influencing reaction rates; Neighboring group
participation by m- and o-bond; Anchimeric assistance; Aromatic Nucleophilic Substitution: The SNAr, Sy1, benzyne
and SRyl mechanisms. Reactivity; effect of substrate structure, leaving group and attacking nucleophile; The Syi
mechanism. Nucleophilic substitution at an allylic, aliphatic trigonal and a vinyl carbon. Aromaticity, antiaromaticity
and homoaromaticity.
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b.  Electrophilic Substitution: Aliphatic: Bimolecular mechanisms: SE1, SE2 and SEi. The SElmechanism, electrophilic
substitution accompanied by double bond shifts. Effect of substrates, leaving group and the solvent polarity on the
reactivity. Aromatic: The arenium ion mechanism, orientation and reactivity, energy profile diagrams. The ortho/para
ratio, ipso attack, orientation in other ring systems.

Module II (15 lectures)

a. Elimination reactions: Mechanism and stereochemistry of different types of elimination reactions; Effects of
substrate structure, attacking base, leaving group and medium; Formation of other double bonds (C=N, C=0) and
triple bonds by elimination reactions; Mechanism and orientation in pyrolytic elimination.

b. Miscellaneous Reactions: Biginelli reaction, Passerini reaction, Nazarov cyclisation, Pd-catalyzed reactions, Vilsmeier
Hack reaction, Ugi reaction, Robbinson annulations, Mitsonobu reaction, Appel reaction, Favoriskii rearrangement.

Module IlI: Oxidation Reactions (15 lectures)
Metal and non-metal based oxidations (Cr, Mn, Al, Ag, Os, Ru, Se, DMSO, hypervalent iodine), reagents (Fremy’s salt, silver
carbonate, peroxides/per-acids), Sharpless asymmetric epoxidation, Jacobsen epoxidation, Shi epoxidation, Sharpless
asymmetric dihydroxylation, Baeyer-Villiger oxidation, Wacker oxidation, hydroboration-oxidation, Prevost reaction and
Woodward modification.

Module IV: Reduction Reactions (15 lectures)
Catalytic hydrogenation (Pd/Pt/Rh/Ni), Wilkinson catalyst, Noyori asymmetric hydrogenation, metal based reductions
using Li/Na/Ca in liquid ammonia, Sodium, Magnesium, Zinc, Titanium and Samarium (Birch, Pinacol formation, McMurry,
Acyloin formation, dehalogenation and deoxygenations), Hydride transfer reagents from Group lll and Group IV in
reductions (NaBHjtriacetoxyborohydride, L-selectride, K-selectride, Luche reduction, LiAIH;, DIBAL-H, and Red-Al,
Trialkylsilanes and Trialkylstannane, Meerwein-Pondorff-Verley reduction), stereo/enantioselective reductions (Chiral
Boranes, Corey-Bakshi-Shibata).

Suggested Readings
1. Advanced Organic Chemistry, Part A and B, F. A. Cary and R. |. Sundberg, Springer.
Organic Synthesis, M. B. Smith, Academic Press.
Modern Methods of Organic Synthesis, W. Carruthers and I. Coldham, Cambridge University Press.
Organic Chemistry, J. Clayden, N. Greeves and S. Warren. Oxford University Press.
Organic Chemistry, S. H. Pine, McGraw-Hill Bool.
Advanced Organic Chemistry: Reactions, Mechanisms and Structure (4th edn.), J. March, Wiley Student Edition, John
Wiley & Sons Asia Pte. Ltd.
7. Modern Synthetic Reaction, H. O. House, W. A. Benjamin Inc.
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Mapping of COs to Syllabus

Module | Module Il Module Il Module IV
co1 H
CO2 H
co3 H
co4 H
CO5 L H H H

CHAP0009: Advanced Physical Chemistry | (4-0-0)

Course Outcomes
1. Recall the kinetics of different types of chemical reactions. (Remembering)
2. Explain the interactions of ionic species with solvent molecules. (Understanding)
3. Apply the knowledge of chemical kinetics to some important types of reactions. (Applying)
4.  Analyse the application of electrochemistry in different fields. (Analysing)
5. Calculate the rate of different types of chemical reactions. (Evaluating)

Module I: Chemical Kinetics (15 lectures)
Theories of unimolecular reactions: Lindemann theory, drawbacks of Lindemann theory- Hinshelwood modification, RRK
theory, Slaters treatment, RRKM theory. Steady state approximation and its applications, oscillating reactions, chemical
chaos, Belousov-Zhabotinski reaction, straight chain reactions - hydrogen-halogen reactions, alkane pyrolysis, Branching-
chain reactions - the hydrogen-oxygen reaction, explosion limits, Enzyme catalyzed reactions, Michaelis-Menten
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mechanism- Lineweaver-Burk and Eadie plots, enzyme inhibiton.

Module II: Study of Fast Reactions (5 lectures)
Stopped flow technique, temperature and pressure jump methods, NMR studies in fast reactions, shock tube kinetics,
relaxation kinetics, Linearized rate equation, relaxation time in single step fast reactions, determination of relaxation time.

Module Ill: Molecular Reaction Dynamics (15 lectures)
Collisions of real molecules- trajectory calculations, Laser techniques, reactions in molecular beam, reaction dynamics,
estimation of activation energy and calculation of potential energy surface- the transition state theory (TST) of bimolecular
gaseous reactions, statistical and thermodynamic formulations. Comparison between TST and hard sphere collision theory,
theory of unimolecular reactions- Lindemann theory and its limitations, kinetics of reactions in solution-diffusion
controlled and chemically controlled reactions, TST of reactions in solution- Bronsted and Bjerrum equation, effect of ionic
strength, kinetic salt effect.

Module IV: Electrochemistry - | (10 lectures)
a. lon-solvent interaction- the Born model, Thermodynamic parameters of ion solvent interactions- structural
treatment, the ion-dipole model-its modifications, ion-quadrupole and ion-induced dipole interactions.
b.  Primary solution- determination of hydration number, compressibility method and viscosity-mobility method, Debye-
Huckel theory of ion-ion interactions, derivation, validity and limitations, extended Debye-Huckel-Onsager equation,
random walk model of ionic Diffusion-Einstein Smoluchowski reaction.

Module V: Electrochemistry — Il (15 lectures)
a. Theories of Electrical Interface: Electrocapillary phenomena - Lippmann equation, electron transfer at interfaces,
polarizable, non-polarizable and non-polarisable interfaces, Butler-Volmer equation, Tafel plot.
b. Electro-analytical Techniques: Potential step methods, potential sweep methods, Polarography and Pulse
voltammetry, controlled current techniques, techniques based on impedance.
c. Systems for Electro-Chemical Energy Storage and Conversion: Types of Batteries, Lead- acid batteries, Nickel-
cadmium batteries and Li-ion batteries, electrical double layer capacitor, pseudo-capacitor, fuel cells.

Suggested Readings
1. Physical Chemistry, P. Atkins and J. Paula, Oxford University Press, Oxford.
Physical chemistry, I. R. Levine, Mcgraw Hill Education.
Chemical Kinetics, K. J. Laidler, Pearson.
Modern Electrochemistry Part 1, 2A and 2B, J. O. Bockris and A. K. N. Reddy, Springer.
Electrochemical Methods Fundamentals and Applications, J. Bard and L. R. Faulkner, Willy India.

vk wnN

Mapping of COs to Syllabus

Module | Module Il Module IlI Module IV Module V
co1 H M
CO2 H M
cOo3 H M M
co4 L H
co5 M M

CHGC0011: An Introduction to Environmental and Green Chemistry

Course Outcomes
1. Recall the basic concepts of green chemistry. (Remembering)
2. Explain the principles of green chemistry, green reaction conditions, renewable sources of energy etc.
(Understanding)
3. Apply the concept of green chemistry in the applied research field. (Applying)
4.  Analyse and solve the problems related to the environment. (Analysing)
5. Identify the causes of environmental degradation and find solutions for its protection. (Applying)

Module I: Environmental pollution (15 lectures)
Chemistry and environmental pollution: Chemical hazards, chemical disasters, Water pollution, air pollution and soil
pollution; agricultural pollution, pollution by plastics; environmental biochemistry, toxicological chemistry, e-pollution
and nuclear hazard.
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Mod

Mod

Mod

Sugg

Environmental analysis: Analysis of water and wastewater, solid-wastes and air pollution.

ule Il: Environmental protection (10 lectures)
Environmental protection: pollution prevention, green chemistry, biodegradation, water and wastewater purification —
removal of arsenic, iron, fluoride, etc.; air purification, waste minimization, industrial and municipal waste treatment and
soil remediation.

ule IlI: Principles and concepts of Green Chemistry (10 lectures)
Green chemistry: Principles of green chemistry, development of green chemistry; atom economy reactions —
rearrangement reactions, addition reactions; atom uneconomic reactions—sublimation, elimination; toxicity measures,
need of green chemistry in day to day life.

ule IV: Emerging Green Technology and alternative energy sources (10 lectures)
Design for energy efficiency, photochemical reactions — advantages, disadvantages; microwave technology in chemistry -
microwave heating, microwave assisted reactions, ultrasound assisted reactions, reactions in organic liquids, reactions in
aqueous media, electrochemical synthesis- examples. Supercritical solvents, ionic liquids, green catalyst, auto-exhaust
catalyst and clean technology. Real world examples.

ested Readings
1. Environmental Chemistry, S. E. Manahan, CRC Press, Boca Raton.

2. Green Chemistry: Theory and Practice, P. T. Anastas and J. C. Warner, Oxford University Press.

3. Environmental Chemistry, J. W. Moore and E. A. Moore, Academic Press, London.

4. Green Chemistry: An Introductory Text, M. Lancaster, RSC.

5. Handbook of Environmental Chemistry, O. Hutzinger, Springer-Verlag.

6. M. C.Cannand M. E. Connelly, Real World Cases in Green Chemistry, ACS.
Mapping of COs to Syllabus

Module | Module Il Module lll Module IV

co1 H M
Cco02 H H
co3 M H
co4 H H
CO5 H H
CHAI0012: Advanced Inorganic Chemistry Il (4-0-0)

Cour:

Mod

Mod

se Outcomes

1. Recall the concepts of analytical techniques used in inorganic analysis. (Remembering)

Illustrate the role of metal ions in the function of biological macromolecules. (Understanding)
Apply the special Analytical Techniques for the characterization of inorganic compounds. (Applying)
Analyse the principles and application of Nuclear and Radiochemistry. (Analysing)

Explain the nature of supramolecular interactions. (Evaluating)

6. Develop a fundamental knowledge of nanomaterials. (Creating)

uAwWN

ule I: Special Analytical Techniques (25 lectures)

a. Principles and applications of Scanning Electron Microscopy (SEM), Energy Dispersive X-ray Spectroscopy (EDS/EDX),
Transmission Electron Microscopy (TEM), Selected Area (Electron) Diffraction (SAED), Thermal methods of analysis —
thermogravimetric analysis (TGA), Differential Thermal Analysis (DTA), Differential Thermogravimetry (DTG),
Differential Scanning Calorimetry (DSC), Powder X-ray Diffraction, Single crystal X-ray diffraction.

b. Principles and applications of atomic absorption spectroscopy, atomic emission spectroscopy, Infrared and Raman
Spectroscopy, Magnetic Resonance Spectroscopy- Electron Spin Resonance (ESR) of d*and d?transition metal ions in
cubic and tetragonal ligand fields, applications of 31P- 19F, 119Sn and 195Pt nuclear magnetic resonance (NMR)
spectroscopy.

ule II: Bioinorganic Chemistry (15 lectures)
Role of metal ions in biology and their toxic effects; Iron management in biological systems— siderophores, ferritin and
transferrin; Dioxygen storage and transport — structure of myoglobin and haemoglobin, cooperativity of O, binding in
haemoglobin, Bohr effect and Hill coefficients; Electron transfer proteins (structure and function) - Fe-S proteins,
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cytochromes and plastocyanines; Structure of nitrogenase and its role in di-nitrogen fixation; Structure and function of
vitamin B, and mechanism of 1,2-shift reaction; Inorganic therapeutics - chelate therapy, metal based drugs.

Module lll: Introduction to Supramolecular Chemistry (5 lectures)
Supramolecular chemistry: Definition, supramolecular host-guest compounds, macrocyclic
effect, nature of supramolecular interactions.

Module IV: Introduction to Nanomaterials (5 lectures)
Fabrication of nanomaterials — top-down and bottom-up approaches; solution-based synthesis of nanoparticles; other
methods of nanomaterial synthesis — brief overview. Carbon fullerenes and nanotubes. Applications of nanoparticles.

Module V: Nuclear and Radiochemistry (10 lectures)
Radioactive decay and equilibrium. Mass defect and binding energy, packing fraction, stability of nucleus, neutron-proton
ratio, Artificial radioactivity. Nuclear reactions; Q value, cross sections, types of reactions, Chemical effects of nuclear
transformations; fission and fusion, fission products and fission yields. Radioactive techniques; nuclear reactors,
separation of isotopes; tracer technique, neutron activation analysis, counting techniques such as G.M. ionization and
proportional counter. Application of radio-isotopes in agriculture, medicine and industry. Radiocarbon dating.

Suggested Readings

1. Fundamentals of Light Microscopy and Electronic Imaging, D. B. Murphy and M. W. Davidson, Wiley.
Transmission Electron Microscopy a Textbook for Materials Science, D. B. Williams, C. B. Carter, Springer.
Principles of Biochemistry, D. Nelson, A. L. Lehninger and M. M. Cox, W. H. Freeman & Co.
Biochemistry, R. H. Abeles, P. A. Frey and W. P. Jencks, Jones and Bartlett Publishers, Boston
Fundamentals of Biochemistry: Life at the Molecular Level, D. Voet, J. G. Voet and C. W. Pratt.
Bioinorganic Chemistry, I. Bertini, H. B. Gray, S. J. Lippard and J. S. Valentine, Viva books Pvt. Ltd.
Inorganic Biochemistry: An introduction, J. A. Cowan, Wiley.
Supramolecular chemistry, J. W. Steed and J. L. Atwood, John Wiley
Supramolecular Chemistry: Concepts and Perspectives, J. M. Lehn, Wiley-VCH.
Nanostructures and Nanomaterials: Synthesis, Properties and Applications, C. G. Zhong, Imperial College Press.
Nuclear and Radiochemistry, G. Friedlander, J.W. Kennedy, E. S. Macias and J. M. Miller, John Wiley, New York.
Perspectives in Supramolecular Chemistry and Molecular Recognition, G. R. Desiraju, Wiley.
Nanotechnology: A Gentle Introduction to the Next Big Idea, M. Ratner and D. Ratner, Pearson Education.
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Mapping of COs to Syllabus

Module | Module Il Module Il Module IV Module V
co1 M
co2 H
co3 H
coO4 H
CO5 H
CO6 H

CHA00013: Advanced Organic Chemistry-11 (4-0-0)

Course Outcomes
1. Recall the principles of organic photochemistry, pericyclic reactions. (Remembering)
Explain the theories related to pericyclic reactions. (Understanding)
Apply the knowledge of different reactions in research and industrial field. (Applying)
Analyse the problems related to photochemistry and synthetic strategy. (Analysing)
Demonstrate different theories in pericyclic reaction and photochemistry to check the feasibility of chemical
reactions. (Understanding)

e wN

Module I: Organic Photochemistry (15 lectures)
a. Introduction to organic photochemical-photophysical processes, chemiluminescence, photosensitization.
b.  Photochemistry of carbonyl compounds - a-cleavage, B-cleavage, intramolecular H-abstraction, addition to m-systems-
Paterno-Buchi reaction, electron transfer reactions, Photochemistry of olefins — photo stereomutation of cis-trans
isomers, optical pumping, cycloaddition, photochemistry of conjugated polyenes.
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c. Photochemistry of enones, photo-rearrangement reactions- di-m-methane rearrangement, Photo-rearrangement of
cyclohexadienones, Barton rearrangement, singlet oxygen photochemistry.

Module II: Pericyclic Reactions (15 lectures)

Main features of pericyclic reactions; Woodward-Hoffman rules, correlation diagram and FMO approaches; Electrocyclic
reactions — conrotatory and disrotatory motions for 4n and 4n+2systems; Cycloadditions — antarafacial and suprafacial
additions, [2+2] and [4+2] reactions (hv and A), 1,3-dipolar cycloadditions and chelotropic reactions; Sigmatropic[i,j] shifts
of C-H and C-C bonds; Sommelet-Hauser, Claisen, thio-Claisen, Cope and aza-Cope rearrangements.

Module lll: Introduction to Heterocyclic chemistry (15 lectures)

Nomenclature of heterocyclic compounds. Structure, reactivity, synthesis and reactions Pyridine, quinoline, Isoquinoline,
Indole, Benzofuran, Benzothiophene, pyrazole, Imidazole, oxazole, Isoxazole, Thiazole, Isothiazole, pyridazine, pyrimidine
and pyrazine.

Module IV: Synthetic Strategies (15 lectures)

Synthons and synthetic equivalents, disconnection approach, functional group inter-conversions, importance of order of
events in organic synthesis, one group and two group C-X disconnections, chemo selectivity, reversal of polarity,
cyclisation reactions, amine synthesis.

One group C-C disconnections — alcohols and carbonyl compounds, regioselectiviity, alkene synthesis, use of acetylenes
and aliphatic nitro compounds in organic synthesis.

Two group C-C disconnections — Diels-Alder reaction, 1,3-difunctionalised compounds, a, B-unsaturated carbonyl
compounds, control in carbonyl condensations, 1,5-difunctionalised compounds, Michael addition and Robinson

annelation. Principle of protection of alcohol, amine, carbonyl and carboxyl groups; Common protecting groups.

Suggested Readings

1.

2.
3.
4

Organic Chemistry, J. Clayden, N. Greeves and S. Warren, Oxford University Press.

Principles of Organic Synthesis, R. O. C. Norman and J. M. Coxon, Blackie Academic and Professional.
Strategies and Tactics in Organic Synthesis 4 & 5, M. Harmata, Academic Press.

Modern Heterocyclic Chemistry, L. A. Paquette, John Wiley.

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV
co1 H H
co2 H
CO3 M H H L
co4 H H
CO5 H H

CHAP0014: Advanced Physical Chemistry Il (4-0-0)

Course Outcomes

1.
2.
3.

4.
5.

Recall the basic structure and properties of solids. (Remembering)

Explain the electrical properties in terms of semiconductor, superconductor etc. (Understanding)

Interpret the results of problems related to adsorption processes and electro kinetic phenomena of surfaces.
(Applying)

Analyse the process of surface adsorption and types of different catalysed reactions. (Analysing)

Apply the properties of solids to interpret the conducting behaviour of different types of materials. (Applying)

Module I: Solid state (18 lectures)

Structures of solids - crystal planes and Miller indices, Bragg’s law and applications, Debye-Scherrer powder method,
nanoparticles and nanotechnology, defects in solids, thermodynamics of Schottky and Frenkel defect formation, thin
films, Langmuir-Blodget film. Electrical properties of solids, intrinsic and extrinsic semiconductors, doping of
semiconductors, p-n junction, super conductors, conducting polymers, organic conductors, molecular electronic devices,
nonlinear optical materials, optical reflectance, photoconduction, ionic conductors, Meissner effect, BCS theory.
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Module II: Surface Chemistry (22 lectures)

a.

Electrical aspects of surface chemistry, Electro kinetic phenomena, the structure of electrical double layer, Zeta
potential and colloidal stability, Measurement of zeta potential. Surfactants — definition and classification, micelle
formation and determination of critical micelle concentration.

Reverse micelle and its application, solubilization, microemulsion.

Adsorption of gases on solid surfaces — Langmuir's theory and its limitations. Derivation of BET equation —
determination of surface area of an adsorbent, thermodynamics of adsorption processes. Capillary condensation —
adsorption in micro pores, Kinetics of heterogeneous catalysis — Langmuir-Hinshelwood model and Eley-Riedel
mechanism.

Module llI: Catalysis and Photochemistry (20 lectures)

a.

b.

Catalysts, classification of catalysts. Characterization of catalysts: Methods of surface analysis, surface area, pore size,
void fraction, particle size, mechanical strength, surface chemical composition, surface acidity and reactivity. Rates of
homogeneously catalysed reactions, turnover number and frequency.

Photochemistry - kinetics of photophysical and photochemical processes, complex photochemical processes.

Suggested Readings

1.

NoukownN

Solid State Chemistry and its Applications, A. R. West, John Wiley.

Solid State Chemistry, D.K. Chakrabarty, New Age Publishers.

New Directions in Solid State Chemistry, C.N. R. Rao and J. Gopala Krishnan.

Catalytic Chemistry, B. C. Gates, John Wiley & Sons.

Fundamentals of Industrial Catalytic Processes, C. H. Bartholomew and R. J. Furrauto , Wiley Interscience.
Surfactants and Interfacial Phenomena, M. J. Rosen, John Wiley.

Physical Chemistry, J. P. Atkins, Oxford University Press.

Mapping of COs to Syllabus

Module | Module Il Module IlI
cCOo1 H
co2 H
co3 H
coO4 H M
CO5 H

CHSP0015: Special Topics in Biochemistry (3-0-0)

Course Outcomes

1.
2.
3.

4.
5.

Recall the characteristic, properties of carbohydrates. (Remembering)

Explain the synthesis and biosynthesis of different biomolecules. (Understanding)

Distinguish between the physical, chemical and biochemical properties of amino acids, proteins, peptides, enzymes
etc. (Analysing)

Explain the chemistry of nucleic acids. (Understanding)

Explain the importance of vitamins for a living being. (understanding)

Module I: Carbohydrates (9 lectures)
Characteristics and properties of carbohydrates — nomenclature and stereochemistry of monosaccharides, typical
carbohydrates, sweetening agents; chemistry of monosaccharides — cyclic structures, Haworth and conformational
representations, oxidation, determination of ring size, structure of correlations, synthesis, glycosides; Oligosaccharides and
Polysaccharides — sucrose and other oligosaccharides, starch, cellulose and other polysaccharides.

Module Il: Lipids (9 lectures)

a.

Glycerol derivatives- fats and oils, fatty acid biosynthesis, phospholipids, glycolipids, properties of lipid aggregates,
micelles, bilayers, liposomes and biological membranes.

Steroids — structural characteristics, synthesis and biosynthesis, steroid hormones; prostaglandins — structural
characteristics, synthesis and biosynthesis.

Pheromones — structure and origin, synthesis.
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Module llI: Nucleosides, Nucleotides and Nucleic acids (9 lectures)
a. Nucleosides and Nucleotides: The structure of nucleosides, chemistry of nucleosides, nucleotides; sunlight,
carbohydrates and energy — photosynthesis, glycolysis and metabolic energy.
b. Nucleic acids: Structure and function of DNA, RNA (m-RNA, t-RNA, r-RNA), an overview of gene expression
(replication, transcription and translation), genetic code (origin, Wobble hypothesis and other features), genetic
errors, carcinogenesis and recombinant DNA technology.

Module IV: Amino acids, Peptides and Proteins (9 lectures)
a. Amino Acids — structural characteristics, acid-base properties, synthesis.
b. Peptides — amino acid analysis, terminal group analysis, the amino acid sequence, synthesis; | Proteins, enzymes and
biosynthesis — the alpha-helix, other secondary and tertiary structural characteristics, enzymes; protein synthesis.

Module V: Vitamins (9 lectures)
Vitamins: Classification; occurrence; chemistry of Vitamins — structure elucidation and synthesis; biochemical functions;
deficiency syndromes.

Suggested Readings

1. Organic Chemistry, S. H. Pine, J. B. Hendrickson, D. J. Cram and G. S. Hammond, McGraw Hill.
Organic Chemistry, J. Clayden, N. Greeves, S. Warren and P. Wothers, Oxford University Press.
Biochemistry, J. M. Berg, J. L. Tymoczco, G. J. Gatto and L. Stryer, W. H. Freeman & Co.
Biochemistry, D. Voet and J. G. Voet, John Wiley and Sons Berg.
Principles of Biochemistry, D. Nelson, A. L. Lehninger, M. M. Cox, W. H. Freeman & Co.
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Mapping of COs to Syllabus
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CHRMO0017: Research Methodology for Chemistry (3-0-0)

Course Outcomes
1. Explain the different methods of scientific Research. (Understanding)
2. Explain how to use e-resources for research. (Understanding)
3. Explain the analysis and presentation of data. (Understanding)
4.  Apply the knowledge of chemical safety and handle chemicals safely in the lab. (Applying)
5. Construct a proposal for project funding. (Creating)

Mode of Assessment:

Modules I-Il will be assessed based on a written examination (2 credits) while Module Il will be assessed on the basis of a

seminar (1-credit).

Module I: Methods of Scientific Research and Chemical Safety (15 lectures)

a. Print resources, digital resources, information technology and library resources, reporting practical and project work,
writing literature surveys and reviews, organizing a poster display, giving an oral presentation, writing scientific
papers — justification for scientific contributions, bibliography, description of methods, conclusions, the need for
illustration, style, publication of scientific work; writing ethics — avoiding plagiarism.

b. Safe working procedure and protective environment, protective apparel, emergency procedure and first aid,
laboratory ventilation. Safe storage and use of hazardous chemicals, procedure for working with substances that pose
hazards, flammable or explosive hazards, procedures for working with gases at pressures above or below atmospheric
— safe storage and disposal of waste chemicals, recovery, recycling and reuse of laboratory chemicals, procedure for
laboratory disposal of explosives, identification, verification and segregation of laboratory waste, disposal of
chemicals in the sanitary sewer system, incineration and transportation of hazardous chemicals, overview of chemical
regulations in India.
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The Investigative Approach: Making and Recording Measurements. Sl Units and their use. Scientific method and design of
experiments.
Analysis and Presentation of Data: Descriptive statistics. Choosing and using statistical tests. Chemometrics, Analysis of
variance (ANOVA), Correlation and regression, Curve fitting, fitting of linear equations, simple linear cases, weighted
linear case, analysis of residuals, General polynomial fitting, linearizing transformations, exponential function fit, r and its
abuse. Basic aspects of multiple linear regression analysis.

Module llI: Project Proposal Writing (Seminar Module) (15 lectures)
In this module, students will be reviewing scientific articles, writing reports on the papers they have read and finally
prepare a research proposal.

Suggested Readings

1. Practical skills in chemistry, J. R. Dean, A. M. Jones, D. Holmes, R. Reed, J. Weyers and A. Jones, Prentice-Hall, Harlow.
2. Data analysis for chemistry, D. B. Hibbert and J. J. Gooding, Oxford University Press.
3. Errors of observation and their treatment, Fourth Ed., J. Topping, Chapman Hall, London.
4. Quantitative chemical analysis, D. C. Harris, Freeman.
5. How to use Excel in analytical chemistry and in general scientific data analysis, R. de Levie, Cambridge Univ. Press.
6. Chemical safety matters — IUPAC — IPCS, Cambridge University Press, 1992.
7. OSU safety manual 1.01.
Mapping of COs to Syllabus
Module | Module Il Module Il
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co3 H
CcO4 H
CO5 H

CHMC0018: Materials Chemistry (3-0-0)

Course Outcomes
Recall the knowledge of the basic structure of materials. (Remembering).

Explain how molecular structure affects the properties of materials. (Understanding)
Explain the properties of different materials based on their structures. (Applying)
Analyse the application of different types of materials in a different fields. (Analysing).

1.
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Module I: Solid state ionic conductors (11 lectures)

Predict and control material properties. (Creating)

Structure, physico-chemical principles, applications of Ferrous alloys, Fe-C phase transformations in ferrous alloys, non-
ferrous alloys, properties and applications of ferrous and non-ferrous alloys, magnetic alloy, metallic glass, ceramics, nano-
materials and optical materials.

Module II: Polymeric materials and inorganic Polymers (12 lectures)
Molecular shape, structure and configuration, crystallinity, stress-strain behaviour, thermal behaviour, polymer types

a.

and their applications, conducting and ferro-electric properties.

Polysiloxanes, polysilanes, polyphosphazenes, polymeric sulphur - synthesis, structure, properties and applications,
co-ordination polymers and organometallic polymers.

Module lll: Liquid crystals and high-temperature superconductors (High-T. or HTS) materials (12 lectures)
Nomatic, smectic, cholesteric - properties and applications, high Tc materials, defect perovskites, high Tc superconductivity
in cuprates, 1-2-3 and 2-1-4 materials, anisotropy, temperature dependence of electrical resistance, optical phonon
modes, superconducting state, heat capacity, coherence length, elastic constants, position lifetimes, micro-wave
absorption pairing and multi gap structure in high Tc materials, applications of high Tc materials.
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Module IV: Organic solids and molecular devices (10 lectures)
a. Conducting organics, organic superconductors, magnetism in organic materials, fullerenes, doped fullerenes as
superconductors.
b.  Molecular rectifiers and transistors, artificial photosynthetic devices, sensors, clay -polymer and carbon composites,
phosphor and laser materials.

Suggested Readings
1. Principles of the Solid State, H. V. Keer, Wiley Eastern.
Material Science and Engineering- An Introduction, W. D. Callister, Wiley, New York.
Materials Science, K. D. Lever, J. M. Alexender and R. D. Rawlings, J.C. Senderson, ELBS.
Inorganic Polymers, J. E. Marck, H. R. Allcock and R. West, Prentice Hall.
Solid State Physics, N. W. Ashcroft and N. D. Mermin, Saunders College.
Thermotropic Liquid Crystals, G.W. Gray, John Wiley.
Handbook oi Liquid Crystals, K. V. Chemie Verlag.

Nowuhs~wN
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CHCC0019: Computational Chemistry (3-0-0)

Course Outcomes
1. Recall the programming and some numerical methods in Chemistry. (Remembering)
2. Explain the molecular mechanics methods. (Understanding)
3. Apply QM/MM methods in organic, inorganic and organometallic systems. (Applying)
4. Explain the quantum mechanical methods. (understanding)

Module I: Programming and some numerical methods in chemistry (10 lectures)
Introduction to Linux/UNIX and shell scripts; programming in C /python; Least squares fit; root finding; numerical
differentiation; integration and solution of ODE; matrix multiplication, inversion and diagonalization; interpolation; pattern
recognition techniques and molecular graphics.

Module II: Molecular Mechanics (MM) Methods (10 lectures)
Basic geometrical description of molecules; force field energy, force field parameterization, differences between force
fields, computational considerations, validation of force fields, advantages and limitations of force field methods,
transition structure modelling, hybrid force field — electronic structure methods.

Module lll: Electronic structure (or Quantum Mechanical, QM) Methods (15 lectures)
Many electron systems, Hartree-Fock method, basis sets, electron correlation and its treatment, basics of density
functional theory, DFT based reactivity descriptors. Introduction to popular softwares (like Gaussian, DMol, GAMESS).
Applications to simple molecular systems. Monte Carlo and molecular dynamics simulations.

Module IV: Combined QM/MM methods (10 lectures)
Implications of the choice of QM and MM methods; Application of QM/MM methods in organic, inorganic and
organometallic systems including bio-organic and bio-inorganic molecules.
Quantitative structure activity relation (QSAR): Early approaches, topological indices, fragmental models; quantum
mechanical descriptors.

Suggested Readings
1. Modelling Molecular Structure, A. Hinchcliffe, John Wiley and Sons.
2. Molecular Modeling Basic Principles and Applications, H. D. Holtje, W. Sippl, D. Rognan and G. Folkers , Wiley-VCH.
3. Molecular Modeling: Principles and Applications, A. R. Leach, Pearson Education.
4. Introduction to computational chemistry, F. Jensen, John Wiley and Sons Press.
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5. Numerical Recipes in Fortran/C, S. A. Tenkolsky, W. T. Vetterling and P. Flannery, Cambridge University Press.
6. Python programming for the absolute beginner, Course Technology, M. Dawson, CENGAGE learning.
7. CPrograming for the absolute beginner, M. Vine, Thomson Course Technology.

Mapping of COs to Syllabus

Module | Module I Module Il Module IV
co1 H M M M
co2 H
co3 M M H
co4 H

CHFC0020: Food Chemistry (3-0-0)

Course Outcomes

1. Recall the relationship between food, nutrition and health. (Remembering)
Explain the nutritional needs during the life cycle and nutritional deficiency and their prevention. (Understanding)
Apply the knowledge of food chemistry for entrepreneurial development. (Applying)
Explain the sources, functions of major nutritional constituents. (Analysing).
Outline the changes in nutrition during cooking, ripening, storage of different categories of food. (understanding)
6. Explain nutritional perspectives of diets. (understanding)

AW

Module I: Basic idea of food and nutrients (2 lectures)
Relationship between food, nutrition and health; functions of food: physiological and social.

Module II: Major nutritional constituents (12 lectures)
Functions, sources, deficiency/excess diseases of the following major nutrients:(a) Carbohydrates; (b) Amino acids and
proteins; (c) Lipids, sterols, metabolite; (d) Mineral; (e) Vitamins: A, D, E, K.

Module llI: Different categories of food (7 lectures)
Selection, nutritional contribution and changes during Cooking/Ripening/storage of the following categories of food:
(a) Cereals; (b) Pulses; (c) Fruits and vegetables; (d) Milk and milk products; (e) Egg, meat, poultry and fish; (f) Fats and
oils.

Module IV: Nutritional needs during life cycle (6 lectures)
Body composition, Influence of Nutrition, Physical Activity, Growth and Aging; Maternal Nutrition, Nutritional Requirement
during Infancy, Childhood; Diet, Nutrition and Adolescence; Nutrition in the Elderly.

Module V: Prevention and management of deficiencies (6 lectures)
Causes, symptoms, treatments and preventions of the following: Protein-Energy malnutrition among children; Vitamin A
deficiency; Iron deficiency; Fluorosis: Over nutrition, obesity, coronary heart diseases, Diabetes (Type | & I1); Diet, Nutrition
and cancer.

Module VI: Dietary goals & guidelines (10 lectures)
National Perspectives; nutritional perspectives of vegetarian diets; Social Health Issues — Smoking, Alcoholism, Drug
Addiction, AIDS and AIDS Control Programs; Food Preservation & Food Additives & Colorants.

Module ViI: Entrepreneurship Development (2 lectures)
Scope of Food based items for Entrepreneur Development in North East India & Identification of Resources; Development
of a Project Plan.

Suggested Readings
1. Fundamentals of Foods, Nutrition and Diet Therapy, S. R. Mudambi and M. V. Rajagopal, New Age International.
Nutrition Science, B. Srilakshmi, New Age International.
Handbook of Food and Nutrition, M. Swaminathan,BAPPCO.
Perspectives of Nutrition, G. M. Wardlaw and J. S. Hanpl, McGraw Hill.
Food Science, Nutrition and Food Safety, S. Sari, A. Malhotra, Pearson India Ltd.
Nutritive Value of Indian Foods, NIN, ICMR, C. Gopalan, B.V. Rama Sastri and S. C. Balasubramanian.
Textbook of Human Nutrition, M. S. Bamji, Oxford & IBH Pub Co Pvt Ltd.

Nowuvhs~wN
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Mapping of COs to Syllabus

Module | Module Il Module IlI Module IV Module V Module VI Module VII
co1 H M M M M
CO2 H H
Cco3 H
co4 H L
CO5 H
CO6 H

CHIC0021: Industrial Chemistry (3-0-0)

Course Outcomes

1.

oukwnN

Module I:

Recall the origin, importance of elastomers. (Remembering)

Recall the classification, limitations of synthetic fibers. (Remembering)

Illustrate the classification and utility of fertilizers and pesticides. (Understanding)

Compare and Analyse different chemical reactions and procedures adopted in different industries. (Analysing)
Evaluate the challenges existing in the tea and sugar industries and suggest ways to overcome them. (Evaluating)
Explain the classes, manufacturing of different paints. (Understanding)

Elastomers (7.5 lectures)

Rubbers: origin, importance, types of rubber, natural rubber, gutta-percha, guayle rubber, balata. Refining of crude rubber,
drawbacks of natural rubber, vulcanization, technique of vulcanization. Synthetic rubber, poly butadiene, buna —S or SBR
rubber, neoprene, nitrile rubber, butyl rubber, silicone rubber, & poly urethane.

Module I
Intro

: Synthetic Fibres (5 lectures)
duction, natural and artificial fibres characteristics and limitations. Study of following synthetic fibres- Rayon (nitro

cellulose) cupra ammonium rayon, acetate rayon, nylon 66, nylon-6, terylene (Dacron) Teflon & Saran.

Module I
a.

I: Fertilizers and Pesticides (10 lectures)

Fertilizers: Plants nutrients, need for fertilizers, qualities of fertilizers, NPK ratio, classification of fertilizers, straight
and mixed fertilizers. Nitrogenous fertilizers, manufacture of ammonium nitrate, urea, ammonium sulphate,
phosphate fertilizers manufacture of triple phosphate and super phosphate, potassium fertilizers.

Pesticides: Introduction, classification, Study of the following types: - Organo chlorine pesticides like DDT, BHC and
Aldrin. Organo phosphorous pesticides, malathion& parathion. Rodenticides, fungicides, herbicides, fumigants and
repellants (one example each).

Module IV: Sugar and Fermentation Industries (10 lectures)

a.

Sugar: Importance of sugar industry, manufacture of raw and refined sugar with flow sheet, estimation of sugar
(physical and chemical methods).

Fermentation: Definition of fermentation, importance of various fermentation industries, basic requirements for
fermentation, steps in fermentation process. Manufacture of alcohol from molasses, distillation, coffee still,
preparation of absolute alcohol, various useful fractions and their uses, proof sprit, denatured spirit.

Module V: Tea Industry (7.5 lectures)
Chemical composition - an overview, Polyphenols in tea- Mechanism of theaflavin formation, biochemistry of tea -
Biosynthesis of caffeine, Cinnamate, flavonoids, Chemical properties of tea- Polyphenols as Antioxidants.

Module VI: Paints (5 lectures)
Introduction, classification of paints, constituents of paints in brief. Manufacture of paints, qualities of good paint,

emul

sion paints, paint removers, varnishes enamels, lacquers, thinners in brief.

Suggested Readings

1.

ukhwn

Industrial Chemistry, B. K. Sharma, Goel Publishing House Meerut, India.

Shreeve’s Chemical Process Industries, G. T. Austin, Mc Graw Hill.

Organic Chemistry Vol I, I. L. Finar.

Organic Chemistry Vol Il, I. L. Finar.

Introduction to Paint Chemistry and Principles of Technology, J. Bentley and G. P. A. Turner, Springer Science.
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CHMDO0022: Medicinal Chemistry (3-0-0)

Course Outcomes

1. Recall the definition of drugs and pro drugs and history of drug development. (Remembering)
Explain the mechanisms and theoretical aspects of drug action. (Understanding)
Explain the properties and synthetic methods of antibiotics, antiviral, antimalarials etc. (Understanding)
Explain the classes of neurotransmitters, drugs affecting cholinergic and adrenergic pathways. (Understanding)
Recall about antihistamines, anti-inflammatory drugs, analgesics, anticancer gene therapy etc. (Remembering)

vk wnN

Module I: Introduction and History of Drug Development (5 lectures)
Definition of drug and prodrugs; need of drugs; germ theory of diseases; history of sulpha drugs and their mode of action;
antibacterial agents.

Module II: Mechanisms and Theoretical aspects of drug action, drug discovery, design and delivery (10 lectures)
Receptors — two-state model of receptor theory, drug-receptor interaction and Clark’s Occupancy Theory; physiological
response; drug agonist and antagonist — classification; Need of quantification of drug action; definition of
chemotherapeutic index and therapeutic index; factors affecting bioactivity of drugs; pharmacokinetics and
pharmacodynamics; QSAR; Lead compounds in drug discovery; importance of SAR and molecular modification; importance
of combinatorial library and molecular modelling in drug discovery; drug delivery — controlled drug delivery methods.

Module llI: Antibiotics, Antivirals and Antimalarials (15 lectures)

a. General introduction to antibiotics — their sources and classification; causes and concerns of bacterial resistance to
antibiotics; definition and need of broad Spectrum Antibiotics. Mechanism of action of lactam antibiotics, non-lactam
antibiotics and quinolones.

b. Antivirals — difficulty in developing clinical solutions to viral diseases, introduction to antiviral agents, AIDS —its cause
and prevention.

c. Antimalarials — classification of human malaria and plasmodia responsible for human malaria; discovery of quinine
and its structure-activity-relationship (SAR), importance of quinine as a lead to the discovery of low cost antimalarials,
artemisinin and its derivatives — their SAR and importance in dealing with chloroquine resistant malaria, mode of
action.

Module IV: Neurotransmitters (5 lectures)
Classes of neurotransmitters, drugs affecting cholinergic and adrenergic pathways.

Module V: Miscellaneous topics (10 lectures)
Antihistamines, anti-inflammatory drugs, analgesics, anticancer and antihypertensive drugs, gene therapy, anti-sense and
anti-gene strategies and drug resistance.

Suggested Readings
1. Medicinal Chemistry: An Introduction, G. Thomas, John Wiley & Sons.
2. AnlIntroduction to Medicinal Chemistry, G. L. Patrick, Oxford University Press.
3. Introduction to Medicinal Chemistry, A. Gringauz, Wiley India Pvt Ltd.
4. Medicinal Chemistry, D. Sriram and P. Yogeeswari, Pearson Education. (Dorling Kindersley India).
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CHRC0023: Recent Advances in Catalysis

Course Outcomes

1. Recall the kinetics of heterogeneous catalysis. (Remembering)
Explain the preparation and characterization of industrial catalysts. (Understanding)

2.
3. Explain the synthesis and properties of Zeolite and clays. (Understanding).
4. Explain the environmental catalyst and role of catalyst in the petroleum industry. (Understanding)

Module I: Kinetics of heterogeneous catalysis (10 lectures)

Adsorption and catalysis, mechanism of heterogeneous catalysis, kinetics of heterogeneous catalytic reactions, volcano
principle, shape and size selectivity of catalysts, characterization of catalysts and their surfaces, methods of surface
analysis, surface area, pore size, void fraction, particle size, mechanical strength, surface chemical composition, surface

acidity and reactivity.

Module II: Preparation and characterization of industrial catalysts (8 lectures)

Catalyst design methods, catalyst support and preparation of industrial catalyst, supported and unsupported metal
catalysts, bimetallic catalysts, Electron microscopy, XPS and PES, ESCA, IR and magnetic resonance spectroscopy,
temperature programmed desorption (TDP), and DTA and TGA.

Module lll: Zeolite and clays (15 lectures)

a.  Synthesis of some selected important zeolites, modification of zeolites, ion exchange, metals supported on zeolites,

dealumination and desilication of zeolites, shape selective catalysis in zeolites.

b.  Properties of pillared clays, use of coordination and organometallic compounds as pillaring, pillaring of acid activated
clays, mesoporous materials, ordered mesoporous materials, synthesis of silica molecular sieve materials,
characterization of mesoporous molecular sieves, catalytic properties of mesoporous materials, catalytic applications
of zeolite, clays and mesoporous materials.

Module IV: Catalysis in petroleum industry and environmental catalysts (12 lectures)

Design of catalytic reactors, promotion and promoters, catalytic processes in petroleum industry, reforming, cracking and
hydrotreating, hydrogenation, hydrodesulphurization, Fischer-Tropsch process, Catalytic deactivation and reactivation,
control of pollution from automobile exhaust, catalytic converters, abatement of nitrogen oxides and odours, cleaning of

industrial effluents.

Suggested Readings

ounewNE
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Fundamentals of Industrial Catalytic Processes, C. H. Bartholomew and R. J. Furrauto, Wiley Interscience.
Heterogeneous Catalysis, D. K. Chakrabarty and B. Viswanathan, New Age Int.
Catalytic Chemistry, B. C. Gates, John Wiley & Sons.
Heterogeneous Catalysts for Synthetic Chemists, R.L. Augustine, Marcel-Dekker.

Catalysis and zeolites — fundamentals and applications, J. Weitkamp and L. Puppe, Springer-Verlag.
Handbook of Heterogeneous Catalysis, Vol 4 and 5, G. Ertl, H. Knozinger and J. Weitkamp, Wiley-VCH.

Module 1 Module 2 Module 3 Module 4
CO1 H
CO 2 H
CO3 H
CO 4 H
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CHBC0024: Biophysical Chemistry (3-0-0)

Course Outcomes
1. Recall the fundamentals of biological macromolecules. (Remembering)
Explain the molecular modelling and conformational analysis of biological macromolecules. (Understanding)
Explain different methods for analysis and separation of biomolecules. (Understanding)
Explain different techniques for the structural determination of biomolecules. (Understanding)
Explain different optical methods in biological systems. (Understanding)
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Module I: Fundamentals of biological macromolecules (5 lectures)
Chemical bonds in biological systems; properties of water; thermodynamic principles in biological systems; properties and
classification of amino acids; protein structure and function; properties of nucleosides and nucleotides; composition of
nucleic acids; structure of nucleic acids.

Module II: Molecular modelling and conformational analysis (10 lectures)
Complexities in modelling macromolecular structure; polypeptide chain geometries and internal rotation angles;
Ramachandran plots; Molecular mechanics; stabilizing interactions in biomolecules; simulating macromolecular structure;
energy minimization; molecular dynamics.

Module Ill: Methods for analysis and separation of biomolecules (10 lectures)
General principles, chromatography; analytical centrifugation — basic principles, sedimentation velocity, sedimentation
equilibrium, density gradient sedimentation — isopycnic and rate- zonal centrifugation; electrophoresis, isoelectric
focussing; capillary electrophoresis, MALDI-TOF, calorimetry — introduction, isothermal titration calorimetry, differential
scanning calorimetry.

Module IV: Structural determinations: Physical Methods (10 lectures)
Ultracentrifugation and other hydrodynamic techniques; light scattering — fundamental concepts, scattering from a
number of small particles, Rayleigh scattering, scattering from particles that are not small compared to the wavelength of
radiation, dynamic light scattering, low angle X-ray scattering, neutron scattering, Raman scattering.

Module V: Optical Methods and Applications (10 lectures)
Optical techniques in biological systems — refraction, evanescent waves and plasmons-surface plasmon resonance;
absorption spectroscopy, fluorescence spectroscopy, linear and circular dichroism, single and multidimensional NMR
spectroscopy.

Suggested Readings
1. Biophysical Chemistry Parts I-lll, C. R. Cantor and P. R. Schimmel, Macmillan.
2. Principles of Biochemistry,A. L. Lehninger, D. L. Nelson, L. Lehninger and M. M. Cox, W. H. Freeman.
3. Biophysical Chemistry the Royal Society of Chemistry, A. Cooper, UK.
4. Biophysical Chemistry, J. P. Allen, Blackwell Publishing.

Mapping of COs to Syllabus
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CHHC0025: Heterocyclic Chemistry (3-0-0)

Course Outcomes
1. Recall the systematic nomenclature of heterocyclic compounds. (Remembering)
Explain the synthesis and properties of azoles and condensed five-membered rings. (Understanding)
Explain the synthesis and properties of three and four-membered heterocyclic compounds. (Understanding)
Explain the importance and chemistry of natural heterocyclic compounds. (Understanding)
Explain synthesis and properties of Diazines, bicyclic heterocycles & seven-membered heterocycles. (Understanding)

AW
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Module I: Introduction & Small Ring Heterocycles (10 lectures)
Hantzsch-Widman nomenclature for monocyclic, fused and bridged heterocycles; General approaches to heterocyclic
synthesis; Aliphatic and aromatic heterocycles; Basicity and aromaticity of heterocycles.
Syntheses of aziranes, oxiranes &thiiranes; Ring openings and heteroatom extrusion; Synthesis & reactions of azetidines,
oxetanes & thietanes; Strain.

Module II: Azoles and condensed five membered Rings (15 lectures)
Physical and chemical properties; Synthesis of pyrazole, isothiazole and isoxazole; Synthesis of imidazoles, thiazoles &
oxazoles; Nucleophilic and electrophilic substitutions; Ring cleavages; Benzofused analogues.
Synthesis of indole, benzofuran and benzo-thiophene; Nucleophilic, electrophilic and radical substitutions; Addition
reactions; Indole rings in biology.

Module llI: Diazines, bicyclic heterocycles & seven membered heterocycles (10 lectures)
Physical & chemical properties and synthesis of pyridazines, pyrimidines, pyrazines; Nucleophilic and electrophilic
substitutions.
Synthesis of quinolines, isoquinolines, benzofused diazines, acridines, phenothiazines, carbazoles and pteridines;
Substitution reactions.
Synthesis & reactions of azepines, oxepines, thiepines & diazepines.

Module IV: Natural heterocycles (10 lectures)
a. Porphyrins: Classification and synthesis of porphin rings.
b.  Nucleic Acids: Primary, secondary and tertiary structure of DNA; DNA replication and heredity; Structure and function
of mRNA, tRNA and rRNA.
c. Proteins: Acid-base properties of amino acids; polypeptides; primary, secondary, tertiary and quaternary protein
structures; classification of proteins on basis of structure and biological function; Merrifield peptide synthesis.

Suggested Readings
1. Modern Heterocyclic Chemistry, L. A. Paquette, W. A. Benjamin.
2. Organic Chemistry, Vol. Il, I. L. Finar, ELBS.
3. Heterocyclic Chemistry, T. L. Gilchrist, Longman.
4. Biochemistry, A. L. Lehninger, Kalyani Publishers.

Mapping of COs to Syllabus
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CHNPO0026: Natural Products Chemistry

Course Outcomes

1. Recall the chemistry of medicinal compounds of natural origin. (Remembering)
Explain the role of co-enzyme during Bio-synthesis of natural products. (Understanding)
Illustrate the biosynthesis and total synthesis of terpenoids and alkaloids. (understanding)
Analyse the presence of isoprene units in the natural product. (Analysing)
Analyse the practical utility of steroid chemistry. (Analysing)
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Module I: Natural Products and their Biosynthetic Pathways (15 lectures)
General classification of natural products, sources and their isolation, characterisation and biosynthesis of common plant
products; Extraction and Separation of Natural Products Biosynthesis pathways for natural products using co-enzymes and
enzymes; general biogenesis and synthesis of cis-jasmone, methyl jasmonate, prostaglandins, exaltone and muscone.
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Module II: Terpenoids and Alkaloids (15 lectures)
Terpenes and the Isoprene Rule; General biosyntheses of mono- and sesquiterpenes, trans-chrysanthemic acid, cyclo-
pentato monoterpene lactones; Synthesis of a-vetinone and total synthesis of B-eudesmol; Synthesis of hirsutene, abietic
acid, cis juvenile hormone, trans annular cyclisation of caryophyllene; Synthesis of caryophyllene and isocaryophyllene;
Rearrangements of santonic acid and thujospene; Synthesis and rearrangement of longifolene; Structure, synthesis and
biosynthesis of common alkaloids: reticuline, yohimbine and tylophorine.

Module Ill: Steroids (15 lectures)
Nomenclature of steroids and synthesis of squalene; Lanosterol and caretonoids; Synthesis of equlenins; Estrogens and
total synthesis of non-aromatic steroids (progesterones); Corticosteroids; Degradation of diosgenin to progesterone and its
synthesis; Miscellaneous transformations of steroid molecules.

Suggested Readings
1. Natural Products Chemistry, Vols. | and II, K. Nakanashi, Academic Press, New York and London.
2. Natural Products Chemistry, sources, separations and structures, R. Cooper and G. Nicola, CRC Press, Taylor & Francis
Group.
3. Chemistry of Natural Products, S. V. Bhat, B. A. Nagasampagi and M. Sivakumar, Springer Science & Business Media.

Mapping of COs to Syllabus
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CHOCO0027: Organometallic Chemistry (3-0-0)

Course Outcomes
1. Recall the fundamentals of organometallic compounds and their reactions. (Remembering)
Explain the physical techniques required for the characterization of Organometallic compounds. (Understanding)
Explain the synthesis and application of the main group organometallic compounds. (Understanding)
Analyse the function of transition metal-based organometallic compounds. (Analysing)
Evaluate potential applications of Organometallic chemistry in organic synthesis. (Evaluating)
Design one-pot synthesis of complex molecules using organometallic chemistry. (Creating)

oukwn

Module I: Introduction to organometallic compounds and reaction mechanisms (7 lectures)
History of Organometallic Chemistry, 18 electron rule, Electronic structure, Ligand substitution, oxidative addition,
reductive elimination, migratory insertion, hydride elimination, trans-metallation, nucleophile and electrophilic attack on
the ligands coordinated to metals.

Module II: Physical methods in organometallic chemistry (8 lectures)
Characterization of organometallic compounds using NMR, EPR, Mossbauer, IR, Mass spectroscopy and X-ray
crystallography; Isotope effect; Fluxionality of organometallic complexes.

Module Ill: Main group organometallic compounds (8 lectures)
Synthesis and reactions of main group organometallic compounds including organo lithium, organo magnesium, organo
boron, organo aluminium, organosilicon and organotin compounds.

Module IV: d-block organometallic compounds (8 lectures)
Structure, Preparation, and Chemistry of Transition metal carbene and —carbyne complexes. N-Heterocyclic Carbene
complexes; Transition metal compounds with M-H bonds (classical and non-classical metal-hydrides), Agostic interaction.

Module V: Organometallic catalysis and application of organometallic chemistry to organic synthesis (14 lectures)

Synthetic applications of metathesis reactions, ring opening, ring closing metathesis in organic synthesis, macrocycle
synthesis. Asymmetric hydrogenation, Hydrosilylation, Hydrocyanation, Palladium in Homogenous catalysis- Heck coupling,
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Stille coupling, Suzuki coupling, Negishi coupling, Sonogashira coupling and Buchwald-Hartwig coupling reactions.
Synthetic utility of organotitanium, organochromium, organonickel, organocopper, organ rhodium compounds.

Suggested Readings

1. Organometallics, C. Elschenbroich, Wiley.
The Organometallic Chemistry of the Transition Metals, R. H. Crabtree, Wiley-Blackwell.
Organometallics and Catalysis: An Introduction, M. Bochmann, Oxford University Press.
Organometallic Chemistry, G. O. Spessard and G. L. Miessler, Oxford University Press, New York.
Transition Metal Organometallic Chemistry, F. Mathey, Springer.
Organic Synthesis, M. B. Smith, McGraw Hill Higher Education.
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Mapping of COs to Syllabus

Module | Module Il Module IlI Module IV Module V
co1 H L L M
co2 H
co3 H
co4 H
CO5 H
co6 M

CHIP0028: Inorganic Rings, Clusters and Polymers (3-0-0)

Course Outcomes
1. Recall the knowledge of inorganic rings, clusters and inorganic polymers with respect to their structural diversity.
(Remembering)
Illustrate different theories to predict the structure of metal clusters. (Understanding)
Make use of isolobal analogy in the understanding of structure and bonding of heteroboranes. (Applying)
Analyse the concept of electron deficiency and sufficiency of Polyhedral boranes. (Analysing)
Compare inorganic polymers with organic polymers. (Evaluating).
Discuss the synthesis, structure, bonding and applications of inorganic polymers. (Creating)

oukwn

Module I: Boranes and Heteroboranes (13 lectures)

Polyhedral boranes, concept of electron deficiency and sufficiency, types and IUPAC nomenclature of polyhedral boranes.
Polyhedral skeleton electron pair theory (PSEPT). W. N. Equivalent and resonance structures. Wade’s vs Lipscomb’s
methods of studying higher boranes.

Heteroboranes: types and IUPAC nomenclature, structure and bonding of heteroboranes with special reference to
carboranes, Metallaboranes, Metallacarboranes, metal o and p bonded borane/carborane clusters. Resemblance of
Metallaboranes/Metallacarboranes with ferrocene and related compounds. Applications of
Metallaboranes/Metallacarboranes as drug delivery system. Applications of PSEPT over heteroboranes.

Module Il: Isolobility (6 lectures)
Concept of isolobility and isolobal groups with examples. Its application in the understanding of structure and bonding of
heteroboranes.

Module Ill: Metal Clusters (11 lectures)
Metal-metal bonding, quadrupolar bond and its comparison with a C-C bond; Types of metal clusters and multiplicity of M-
M bonds. Simple and condensed metal carbonyl clusters. Applications of PSEPT and Wade’s-Mingo’s and Lauhr’s rule over
metal carbonyl clusters. Metal halide and metal chalcogenide clusters, polyatomic Zintl ions, Bloomington shuffle.

Module IV: Inorganic Polymers (15 lectures)
Inorganic polymers, classification of inorganic polymers, comparison with organic polymers, Boron-oxygen and boron-
nitrogen polymers, silicones, polysilanes, polyphosphazenes, coordination polymers, sulphur-nitrogen, sulphur-nitrogen-
fluorine compounds, preceramic inorganic polymers.

Suggested Readings

1. Advanced Inorganic Chemistry, F. A. Cotton and G. Wilkinson, John Wiley & Sons, New York.
2. Inorganic Chemistry, J. E. Huheey, Addison Wesley Pub. Co., New York.

114 | ADBU| Regulations and Syllabus|2021-22



DEPARTMENT OF CHEMISTRY

3. Chemistry of the Elements, N. N. Greenwood and A. Earnshaw, Butterworth Heinemann, London.
4. Inorganic polymers, J. E. Mark, H. R. Allcock and R. West, Oxford University Press, New York.

Mapping of COs to Syllabus
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CHQT0029: Introduction to Quantum Chemistry and Group Theory

Course Outcomes
1. Recall the postulates and principles of quantum chemistry. (Remembering)
2. Explain the Schrodinger equation. (Understanding)
3. Solve the problems related to wave functions. (Applying)
4. Distinguish one approximation method from another, one molecular point group from another. (Analysing)

Module I: Quantum Chemistry | (20 lectures)
Planck’s theory, wave-particle duality, uncertainty principle, operators, eigen functions and eigen values in quantum
mechanics, postulates of quantum mechanics, Schrodinger equation, free particle, particle in a box, degeneracy, harmonic
oscillator, rigid rotator, the hydrogen atom, angular momentum, electron spin, spin-orbit coupling.

Module II: Quantum Chemistry Il (20 lectures)
Approximate methods in quantum mechanics - the variation theorem, linear variation principle and perturbation theory
(first order and non-degenerate), application of variation method and perturbation theory to the Helium atom, anti-
symmetry, Slater determinant, term symbols and spectroscopic states, Huckel approximation for small pi-conjugated
molecules.

Module Ill: Chemical Applications of Group Theory (20 lectures)
Symmetry elements and operations, equivalent symmetry elements and equivalent atoms, identification of symmetry
point groups with examples, groups of very high symmetry, molecular dissymmetry and optical activity, systematic
procedure for symmetry classification of molecules and illustrative examples, brief review of matrix representation of
groups, reducible and irreducible representations, rules about irreducible representations as derived from great
orthogonality theorem, relationship between reducible and irreducible groups, character tables.

Suggested Readings

1. Molecular quantum Mechanics, P. Atkins and R. Friedman, Oxford University Press.
Quantum Chemistry, I. N. Levine, PHI Learning Pvt. Ltd.
Introduction to Quantum mechanics, D. J. Griffiths, Pearson Education Ltd.
Chemical Applications of Group Theory, F. A. Cotton, Willey India Pvt. Ltd.
Molecular Symmetry and Group Theory, R. L. Carter, John Wiley & Sons.
Molecular Symmetry and Group Theory, A. Vincent, Wiley.
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CHFY0030: Fundamentals of Spectroscopy (4-0-0)

Course Outcomes

1. Recall the fundamental aspects of absorption and emission spectroscopy. (Remembering)
Explain the basic concepts of rotational and vibrational spectroscopy. (Understanding)
Illustrate basics and applications of electronic spectra. (Understanding)
Explain theories and applications of NMR, ESR and Mossbauer spectroscopy. (Understanding)
Identify unknown molecules with the help of different spectroscopic techniques. (Applying)
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Module I: Interaction of light with matter (5 lectures)
Fundamental aspects of absorption and emission spectroscopy, probability of transition, oscillator strength, dipole
strength, Spontaneous and stimulated emission, origin of selection rules.

Module II: Rotational and Vibrational Spectroscopy (15 lectures)
Degrees of freedom of molecules, rigid rotor model, rotational spectra of diatomics and polyatomics, effect of isotopic
substitution and non-rigidity, selection rules and intensity distribution, Vibrational spectra of diatomics, effect of
anharmonicity, Morse potential, Vibrational-rotational spectra of diatomics, P, Q, R branches, normal modes of vibration,
overtones, hot bands, Raman spectroscopy — Origin, rotational and vibrational Raman spectra of diatomics.

Module lll: Electronic Spectroscopy (15 lectures)
Electronic spectra of diatomic molecules, Frank-Condon principle, vibronic transitions, Spectra of organic compounds, n->
n*, n> n* transition, Photoelectron Spectroscopy — basic principle, photoelectron spectra of simple molecules, X-ray
photoelectron spectroscopy (ESCA), Auger electron spectroscopy, Lasers — Laser action, population inversion, properties of
laser radiation, examples of simple laser systems.

Module IV: Magnetic Resonance Spectroscopy (15 lectures)

a. Nuclear Magnetic Resonance: Nuclear spin and nuclear spin states in magnetic field, resonance phenomenon,
relaxation process, NMR line shapes and saturation, shielding and de-shielding of magnetic nuclei, chemical shift,
spin-spin interactions, spectra of two-spin system (A,, AB and AX cases),*3C,19F and 3!P NMR spectroscopy.

b. Electron Spin Resonance: Basic principles, factors affecting g values, hyperfine coupling, spin densities and McConnell
relationship, Zero field splitting.

Module V: Mass spectrometry and Mossbauer spectroscopy (10 lectures)
a. Mass spectrometry: Basic principles, ionization techniques, isotope abundance, molecular ion, fragmentation
processes of organic molecules, deduction of structure through mass spectral fragmentation
b. Mossbauer spectroscopy: Principles, instrumentation and applications.

Suggested Readings
1. Fundamentals of Molecular Spectroscopy, C.N. Banwell and E. M. McCash, Tata McGraw Hill.
2. Introduction to Spectroscopy, D.L. Pavia, G. M. Lampman and G. S. Kriz, Brooks/Cole Cengage Learning.
3. Physical Methods in Chemistry, R.S. Drago, Saunders, Thomson Learning.
4. Spectrometric Identifications of Organic Compounds, R.M. Silverstein, F. X. Webster, D. J. Kiemle and D. L. Bryce,
Wiley India Pvt. Ltd.
Organic Spectroscopy, W. Kemp, Palgrave Macmillan.
Organic Structures from Spectra, L. D. Field, S. Sternhell and J. R. Kalman, John Wiley and Sons.
7. Structural Methods in Molecular Inorganic Chemistry, D. W. H. Rankin, N. Mitzel and C. Morrison, Wiley.
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CHAP0031: Applied Spectroscopy (3-0-0)

Course Outcomes
1. Recall various principles involved in UV-Visible spectroscopy. (Remembering)
2. Explain the theories and applications of IR and mass Spectrometry. (Understanding)
3. Apply the NMR spectroscopy for structural elucidation of simple and complex molecules. (Applying)
4. Explain the role of various spectroscopic tools required for analysing the structure of unknown molecules.
(Analysing)
5. Interpret the progress of organic reactions by FT-IR spectroscopy. (Evaluating)
Module I: Ultraviolet and visible spectroscopy (10 Lectures)
Electronic transitions, chromophores, auxochromes, red and blue shift, applications of UV spectroscopy, spectrum
shifts with solvents, isolated and conjugated double bonds, woodward Fieser rules, Analytical uses of UV
spectroscopy in polyenes, carbonyl compounds and aromatic systems.

Module II: IR and Mass Spectrometry (15 lectures)

a. Infrared Spectroscopy: Characteristic vibrational frequencies of alkanes, alkenes, alkynes, aromatic compounds,
alcohols, ethers, phenols, amines; Detailed study of vibrational frequencies of carbonyl compounds (ketones,
aldehydes, esters, amides, acid anydrides, lactones, lactams, conjugated carbonyl compounds); Effects of H-
bonding and solvent effect on vibrational frequency, extension to various organic molecules for structural
assignment.

b. Mass Spectrometry: Mass spectral fragmentation of organic compounds, common functional groups; molecular
peak, McLafferty rearrangements, examples of mass spectral fragmentation of organic compounds with respect
to their structure determination.

Module IlI: NMR spectroscopy (20 lectures)

a. Nuclear Magnetic Resonance Spectroscopy: Approximate chemical shift values of various chemically non-
equivalent protons and correlation to protons bonded to carbon (aliphatic, olefinic, aldehydic and aromatic);
Protons bonded to other nuclei (alcohols, phenols, enols, carboxylic acids, amines, amides, SH); Chemical
exchange, effect of deuteration; complex spin-spin interaction between two, three, four and interacting nuclei
(first order spectra); Complex interaction, virtual coupling, stereochemically hindered rotation, Karplus curve,
variation of coupling constant with dihedral angle, nuclear magnetic double resonance, simplification of complex
spectra using shift reagents, Fourier transform technique and nuclear Overhauser effect (NOE).

b. C-13 NMR Spectroscopy: Chemical shift (aliphatic, olefinic, alkynes, aromatic, hetero-aromatic, carbonyl carbon);
Coupling constants, two-dimensional NMR spectroscopy, NOESY, DEPT and INEPT terminologies.

c. Applications: IR, NMR and Mass spectroscopy for structure elucidation of organic compounds.

Suggested Readings

Spectroscopic Identification of Organic Compounds, R. M. Silverstein, G. C. Basseler and T. Morill, C.John Wiley.
Organic Spectroscopy, W. Kemp, McMillan Press Ltd.

Spectroscopic Methods in Organic Chemistry, W. Williams, I. Fleming, McGraw Hill.

Fundamentals of Molecular Spectroscopy, C. N. Banwell and E. M. McCash, Tata McGraw- Hill, New Delhi.
Introduction to Spectroscopy, D.L. Pavia, G. M. Lampman and G. S. Kriz, Harcourt College Publisher NY.
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CHSL0100: Elements of Service Learning in Chemistry (2-0-0)

Course Outcomes
1. Understanding social responsibility of higher educational institutes. (Understanding)
2. ldentifying problems in the community and where students originated. (Applying)
3. Influence to get involved in the local community to gain insight into local issues. (Evaluating)
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4. Adopt strong leadership skills which allow students to work well in a team. (Creating)

Module I (10 lectures)

Principles of Service learning; classification of service-learning models; difference between service Learning and other
community experiences; historical context of University Community Partnership; service learning for an undergraduate
chemistry student.

Module I (5 lectures)

Social responsibility of educational institutes; meaning of community university engagement (CUE), engaged teaching, and
engaged research.

Module 11l (15 lectures)

Conceptualisation of the idea of service learning through practical implementations such as (any two) (i) organizing
awareness programmes on scientific temper for nearby communities, (ii) participating in demonstrations of scientific
experiments for school children to remove the fear of pursuing higher studies in science, (iii) imparting knowledge and
guidance to school students for proper understanding of various topics of their chemistry curriculum.

Suggested Readings

1. Service-Learning Essentials: Questions, Answers, and Lessons Learned, B. Jacoby, Jossey-bass.
2. Where's the Learning in Service-Learning?, J. Eyler and D. E. Giles Jr. Jossey-bass.

Mapping of COs to Syllabus
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CHABO0101: Inorganic Chemistry-I: Atomic Structure & Chemical Bonding (4-0-0)

Course Outcomes

1. Recall the concepts of atomic structure. (Remembering)

Explain the concept of periodicity in elements. (Understanding)

Apply the concept of chemical bonding for the prediction of properties of the molecule. (Applying)

Analyse the concept of redox reactions and their role in predicting inorganic reactions. (Analysing)

Explain the concept of Hybridization, MOT, VSEPR theory for the determination of the shape or structure of
simple molecules and problem-solving. (Evaluating)

6. Discuss systematic study of periodic properties of s, p, d and f block elements. (Creating)
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Module I: Atomic Structure (14 lectures)

Bohr’s theory, its limitations and atomic spectrum of hydrogen atom. Wave mechanics: de-Broglie equation,
Heisenberg’s Uncertainty Principle and its significance, Schrodinger’s wave equation, significance of ¢ and (2.
Quantum numbers and their significance.

Normalized and orthogonal wave functions. Sign of wave functions. Radial and angular wave functions for hydrogen
atom. Radial and angular distribution curves. Shapes of s, p, d and f orbitals. Contour boundary and probability
diagrams.

Pauli’s Exclusion Principle, Hund’s rule of maximum multiplicity, Aufbau’s principle and its limitations, Variation of
orbital energy with atomic number.

Module Il Periodicity of Elements (16 lectures)

s, p, d, f block elements, the long form of periodic table. Detailed discussion of the following properties of the

elements, with reference to s &p-block.

a. Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective nuclear charge in
periodic table.

b.  Atomic radii (van der Waals).

c. lonic and crystal radii.
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Covalent radii (octahedral and tetrahedral).

lonization enthalpy, Successive ionization enthalpies and factors affecting ionization energy. Applications of
ionization enthalpy.

Electron gain enthalpy; trends of electron gain enthalpy.

Electronegativity, Pauling’s/ Mulliken’s/ Allred Rachow’s/ and Mulliken-Jaffé’s electronegativity scales. Variation
of electronegativity with bond order, partial charge, hybridization, group electronegativity. Sanderson’s electron
density ratio.

Module Il Chemical Bonding (26 lectures)

a.

lonic bond: General characteristics, types of ions, size effects, radius ratio rule and its limitations. Packing of ions
in crystals. Born-Landé equation with derivation and importance of Kapustinskii expression for lattice energy.
Madelung constant, Born-Haber cycle and its application, Solvation energy.

Covalent bond: Lewis’s structure, Valence Bond theory (Heitler-London approach).

Energetics of hybridization, equivalent and non-equivalent hybrid orbitals. Bent’s rule, Resonance and resonance
energy, Molecular orbital theory. Molecular orbital diagrams of diatomic and simple polyatomic molecules N5,
0,, Cy, By, F2, CO, NO, and their ions; HCI, BeF,, CO,, (idea of s-p mixing and orbital interaction to be given).
Formal charge, Valence shell electron pair repulsion theory (VSEPR), shapes of simple molecules and ions
containing lone pairs and bond pairs of electrons, multiple bonding (o and it bond approach) and bond lengths.
Covalent character in ionic compounds, polarizing power and polarizability. Fajan’s rules and consequences of
polarization.

lonic character in covalent compounds: Bond moment and dipole moment. Percentage ionic character from
dipole moment and electronegativity difference.

Metallic Bond: Qualitative idea of valence bond and band theories. Semiconductors and insulators, defects in
solids.

Weak Chemical Forces: van der Waals forces, ion-dipole forces, dipole-dipole interactions, induced dipole
interactions, Instantaneous dipole-induced dipole interactions.

Repulsive forces, Hydrogen bonding (theories of hydrogen bonding, valence bond treatment). Effects of chemical
force, melting and boiling points, solubility energetics of dissolution process.

Module IV Oxidation-Reduction (4 lectures)
Redox equations, Standard Electrode Potential and its application to inorganic reactions. Principles involved in
volumetric analysis to be carried out in class.

Suggested Readings

1.

2.
3.
4.

Concise Inorganic Chemistry, J.D. Lee, ELBS.

Concepts & Models of Inorganic Chemistry, B.E. Douglas and D. H. Mc Daniel, Oxford.
Physical Chemistry, P.W. Atkins and J. Paula, Oxford Press.

Theoretical Inorganic Chemistry, M.C. Day and J. Selbin, ACS Publications.

Mapping of COs to Syllabus

Module | Module Il Module IlI Module IV
co1 H
CO2 H
co3 H
co4 H
CO5 H
CO6 M

CHSI0102: Physical Chemistry-I: States of Matter & lonic Equilibrium (4-0-0)

Course Outcomes

1.

uAWN

Recall concepts associated with the properties of three states of matter. (Remembering)
Explain the principles of ionic equilibria. (Understanding)

Apply the principles to solve problems related to ionic equilibrium. (Applying)

Differentiate between properties of real and ideal gases. (Analysing)
Learn about different crystal structure of solids. (Evaluate)
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Module I: Gaseous state (18 lectures)

a. Kinetic molecular model of a gas: postulates and derivation of the kinetic gas equation; collision frequency; collision
diameter; mean free path and viscosity of gases, including their temperature and pressure dependence, relation
between mean free path and coefficient of viscosity, calculation of o from n; variation of viscosity with temperature
and pressure.

b. Maxwell distribution and its use in evaluating molecular velocities (average, root mean square and most probable)
and average kinetic energy, law of equipartition of energy, degrees of freedom and molecular basis of heat capacities.
Behaviour of real gases: Deviations from ideal gas behaviour, compressibility factor, Z, and its variation with pressure
for different gases. Causes of deviation from ideal behaviour. Van der Waals equation of state, its derivation and
application in explaining real gas behaviour, mention of other equations of state (Berthelot, Dielectric); virial equation
of state; van der Waals equation expressed in virial form and calculation of Boyle temperature. Isotherms of real
gases and their comparison with van der Waals isotherms, continuity of states, critical state, relation between critical
constants and van der Waals constants, law of corresponding states.

Module Il: Liquid state (6 lectures)

Qualitative treatment of the structure of the liquid state; Radial distribution function; physical properties of liquids; vapour
pressure, surface tension and coefficient of viscosity, and their determination. Effect of addition of various solutes on
surface tension and viscosity.

Explanation of cleansing action of detergents. Temperature variation of viscosity of liquids and comparison with that of
gases.

Qualitative discussion of structure of water.

Module lll: Solid state (16 lectures)

Nature of the solid state, law of constancy of interfacial angles, law of rational indices, Miller indices, elementary ideas of
symmetry, symmetry elements and symmetry operations, qualitative idea of point and space groups, seven crystal systems
and fourteen Bravis lattices; X-ray diffraction, Bragg’s law, a simple account of rotating crystal method and powder pattern
method. Analysis of powder diffraction patterns of NaCl, CsCl and KCI.

Defects in crystals. Glasses and liquid crystals.

Module IV: lonic equilibria (20 lectures)

a. Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of ionization, ionization
constant and ionic product of water. lonization of weak acids and bases, pH scale, common ion effect; dissociation
constants of mono-, di-and diprotic acids (exact treatment).

b. Salt hydrolysis-calculation of hydrolysis constant, degree of hydrolysis and pH for different salts. Buffer solutions;
derivation of Henderson equation and its applications; buffer capacity, buffer range, buffer action and applications of
buffers in analytical chemistry and biochemical processes in the human body.

c.  Solubility and solubility product of sparingly soluble salts — applications of solubility product principle. Qualitative
treatment of acid — base titration curves (calculation of pH at various stages). Theory of acid—base indicators;
selection of indicators and their limitations.

Multistage equilibria in polyelectrolyte systems; hydrolysis and hydrolysis constants.

Suggested Readings

1. Atkin’s Physical Chemistry, P. W. Atkins, J. Paula, Oxford University Press.
2. Physical Chemistry, D. W. Ball, Thomson Press, India.

3. Physical Chemistry, G. W. Castellan, Narosa.

4.  Physical Chemistry Elsevier, R. G. Mortimer, NOIDA, UP.

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV
co1 H M M
Co2 H
CO3 H
co4 H
CO5 H
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CHBH0103: Organic Chemistry-l: Basics & Hydrocarbons (4-0-0)

Course Outcomes
1. Recall the basic properties of different hydrocarbons. (Remembering)
Explain the types and mechanisms of organic reactions. (Understanding)
Predict the possible mechanism of organic reactions. (Applying)
Differentiate enantiomer, diastereomers, meso compounds, racemic mixture etc. (Analysing)
Determine the absolute and relative configuration of organic compounds. (Evaluating)
Explain the extra stability of organic compounds or synthetic intermediate using the concept of the Huckel rule for
aromaticity. (Creating)

ouvkwnN

Module I: Basics of Organic Chemistry (6 lectures)
Organic Compounds: Classification, and Nomenclature, Hybridization, Shapes of molecules, Influence of hybridization on
bond properties.
Electronic Displacements: Inductive, electromeric, resonance and mesomeric effects, hyperconjugation and their
applications; Dipole moment; Organic acids and bases; their relative strength.
Homolytic and Heterolytic fission with suitable examples. Curly arrow rules, formal charges; Electrophiles and
Nucleophiles; Nucleophilicity and basicity; Types, shape and their relative stability of Carbocations, Carbanions, Free
radicals and Carbenes.
Introduction to types of organic reactions and their mechanism: Addition, Elimination and Substitution reactions.

Module II: Stereochemistry (18 lectures)
Fischer Projection, Newmann and Sawhorse Projection formulae and their interconversions; Geometrical isomerism: cis-
trans and, syn-anti isomerism E/Z notations with C.I.P rules.
Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry, Enantiomers, Molecules with two or more
chiral-centers, Distereoisomers, meso structures, Racemic mixture and resolution. Relative and absolute configuration: D/L
and R/S designations.

Module lll: Chemistry of Aliphatic Hydrocarbons (24 lectures)

a. Carbon-Carbon sigma bonds: Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig Reactions,
Free radical substitutions: Halogenation -relative reactivity and selectivity.

b. Carbon-Carbon pi bonds: Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, Elcb
reactions.Saytzeff and Hofmann eliminations.
Reactions of alkenes: Electrophilic additions their mechanisms (Markownikoff/AntiMarkownikoff addition),
mechanism of oxymercuration-demercuration, hydroboration oxidation, ozonolysis, reduction (catalytic and
chemical), syn and anti-hydroxylation(oxidation). 1,2-and 1,4-addition reactions in conjugated dienes and, Diels-Alder
reaction; Allylic and benzylic bromination and mechanism, e.g. propene, 1-butene, toluene, ethylbenzene.
Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions. Hydration to form carbonyl compounds,
Alkylation of terminal alkynes.

c. Cycloalkanes and Conformational Analysis: Types of cycloalkanes and their relative stability, Baeyer strain theory,
Conformation analysis of alkanes: Relative stability: Energy diagrams of cyclohexane: Chair, Boat and Twist boat
forms; Relative stability with energy diagrams.

Module IV: Aromatic Hydrocarbons (12 lectures)
Aromaticity: Hickel’s rule, aromatic character of arenes, cyclic carbocations/carbanions and heterocyclic compounds with
suitable examples. Electrophilic aromatic substitution: halogenation, nitration, sulphonation and Friedel-Craft’s
alkylation/acylation with their mechanism. Directing effects of the groups.

Suggested Readings
1. Organic Chemistry, R. N. Morrison and R. N. Boyd, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
2. Organic Chemistry (Volume 1), I. L.. Finar, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
3. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural Products), I. L. Finar, Dorling Kindersley
(India) Pvt. Ltd.
4. Stereochemistry of Organic Compounds, E. L. Eliel and S. H. Wilen, Wiley, London.
5. Stereochemistry Conformation and Mechanism, P. S. Kalsi, New Age International.

Mapping of COs to Syllabus

Module | Module Il | Module IlI | Module IV
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co1 H H M M
CO2 M H H
Co3 L H H
co4 H

CO5 H M

CO6 H

CHCT0104 Physical Chemistry-1l: Chemical Thermodynamics & its applications (4-0-0)

Course Outcomes
1. Recall the laws of thermodynamics. (Remembering)
Explain how to derive and apply equations for different thermodynamic functions. (Understanding)
Calculate the change in the values of state functions accompanying a process. (Applying)
Derive an expression for different thermodynamic functions. (Analysing)
Compare and contrast ideal solutions from regular solutions. (Evaluating)
Apply their understanding of concepts to design and solve analytical problems. (Creating)

ounkwN

Module I: Chemical Thermodynamics (36 lectures)
Intensive and extensive variables; state and path functions; isolated, closed and open systems; zeroth law of
thermodynamics.
First law: Concept of heat, g, work, w, internal energy, U, and statement of first law; enthalpy, H, relation between heat
capacities, calculations of g, w, U and H for reversible, irreversible and free expansion of gases (ideal and van der Waals)
under isothermal and adiabatic conditions.
Thermochemistry: Heats of reactions: standard states; enthalpy of formation of molecules and ions and enthalpy of
combustion and its applications; calculation of bond energy, bond dissociation energy and resonance energy from
thermochemical data, effect of temperature (Kirchhoff’s equations) and pressure on enthalpy of reactions. Adiabatic flame
temperature, explosion temperature.
Second Law: Concept of entropy; thermodynamic scale of temperature, statement of these law of thermodynamics;
molecular and statistical interpretation of entropy. Calculation of entropy change for reversible and irreversible processes.
Third Law: Statement of third law, concept of residual entropy, calculation of absolute entropy of molecules.
Free Energy Functions: Gibbs and Helmholtz energy; variation of S, G, A with T, V, P; Free energy change and spontaneity.
Relation between Joule-Thomson coefficient and other thermodynamic parameters; inversion temperature; Gibbs-
Helmholtz equation; Maxwell relations; thermodynamic equation of state.

Module II: Systems of Variable Composition (8 lectures)
Partial molar quantities, dependence of thermodynamic parameters on composition; Gibbs-Duhem equation, chemical
potential of ideal mixtures, change in thermodynamic functions inmixing of ideal gases.

Module Ill: Chemical Equilibrium (8 lectures)
Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical equilibria in ideal gases, concept of
fugacity. Thermodynamic derivation of relation between Gibbs free energy of reaction and reaction quotient. Coupling of
exoergic and endoergic reactions. Equilibrium constants and their quantitative dependence on temperature, pressure and
concentration. Free energy of mixing and spontaneity; thermodynamic derivation of relations between the various
equilibrium constants Ky, Kcand K. Le Chatelier principle (quantitative treatment); equilibrium between ideal gases and a
pure condensed phase.

Module IV: Solutions and Colligative Properties (8 lectures)

a. Dilute solutions; lowering of vapour pressure, Raoult’'s and Henry’s Laws and their applications. Excess
thermodynamic functions.

b. Thermodynamic derivation using chemical potential to derive relations between the four colligative properties [(i)
relative lowering of vapour pressure, (ii) elevation of boiling point, (iii) Depression of freezing point, (iv) osmotic
pressure] and amount of solute. Applications in calculating molar masses of normal, dissociated and associated
solutes in solution.

Suggested Readings
1. Physical Chemistry, A. Peter and J. Paula, Oxford University Press.
2. Physical Chemistry, G. W. Castellan, Narosa.
3. Physical Chemistry, T. Engel and P. Reid, Prentice-Hall.
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Molecular Thermodynamics, D. A. McQuarrie and J. D. Simon, Viva Books Pvt. Ltd., New Delhi.

Commonly Asked Questions in Thermodynamic, M. J. Assael, A. R. H. Goodwin, M. Stamatoudis, W. A. Wakeham and
S. Will, CRC Press, NY.

Physical Chemistry, I.N. Levine, Tata Mc GrawHill.

2000 solved problems in chemistry, C.R. Metz, Schaum Series.

Mapping of COs to Syllabus

Module | Module Il Module IlI Module IV
co1 H
CO2 H H M
co3 H H
co4 M H H
CO5 H
CO6 M M M

CHAHO0105: Atomic Structure, Bonding, General Organic Chemistry and Aliphatic Hydrocarbons (4-0-0)

Course Outcomes

1.

uhowunwn

Module I:
a.

Learn the fundamentals of inorganic and organic chemistry. (Remembering)

Explain various concepts of atomic structure and chemical bonding. (Understanding)
Predict the structure and properties of molecules. (Applying)

Analyse the shape of inorganic molecules. (Analysing)

Evaluate the role of quantum mechanics in inorganic chemistry. (Evaluate)

Inorganic Chemistry (30 lectures)

Atomic Structure (14 lectures)

Review of: Bohr’s theory and its limitations, Heisenberg uncertainty principle.

Dual behaviour of matter and radiation, de-Broglie’s relation. Hydrogen atom spectra. Need of a new approach to
atomic structure.

What is Quantum mechanics? Time independent Schrodinger equation and meaning of various terms in it.
Significance of y and 2, Schrédinger equation for hydrogen atom. Radial and angular parts of the hydogenic
wavefunctions (atomic orbitals) and their variations for 1s, 2s, 2p, 3s, 3p and 3d orbitals (Only graphical
representation). Radial and angular nodes and their significance. Radial distribution functions and the concept of the
most probable distance with special reference to 1s and 2s atomic orbitals. Significance of quantum numbers, orbital
angular momentum and quantum numbers m;and ms. Shapes of s, p and d atomic orbitals, nodal planes. Discovery of
spin, spin quantum number (s) and magnetic spin quantum number (ms).

Rules for filling electrons in various orbitals, electronic configurations of the atoms. Stability of half-filled and
completely filled orbitals, concept of exchange energy. Relative energies of atomic orbitals, Anomalous electronic
configurations.

Chemical Bonding and Molecular Structure (16 lectures)

lonic Bonding: General characteristics of ionic bonding. Energy considerations in ionic bonding, lattice energy and
solvation energy and their importance in the context of stability and solubility of ionic compounds. Statement of
Born-Landé equation for calculation of lattice energy (no derivation), Born-Haber cycle and its applications, polarizing
power and polarizability. Fajan’s rules, ionic character in covalent compounds, bond moment, dipole moment and
percentage ionic character.

Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on the basis of VSEPR (H,0, NHs, PCls,
SFs, CIF3, SF4) and hybridization with suitable examples of linear, trigonal planar, square planar, tetrahedral, trigonal
bipyramidal and octahedral arrangements.

Concept of resonance and resonating structures in various inorganic and organic compounds. MO Approach: Rules for
the LCAO method, bonding and antibonding MOs and their characteristics for s-s, s-p and p-p combinations of atomic
orbitals, nonbonding combination of orbitals, MO treatment of homonuclear diatomic molecules of 1st and 2nd
periods (including idea of s-p mixing) and heteronuclear diatomic molecules such as CO, NO and NO*.
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Module II: Organic Chemistry (30 lectures)

a.

Fundamentals of Organic Chemistry (8 lectures)

Electronic Displacements: Inductive Effect, Electromeric Effect, Resonance and Hyperconjugation. Cleavage of Bonds:
Homolysis and Heterolysis. Reaction intermediates: Carbocations, Carbanions and free radicals. Electrophiles and
nucleophiles.

Aromaticity: Benzenoids and Hiickel’s rule.

Stereochemistry (10 lectures)

Conformations with respect to ethane, butane and cyclohexane. Interconversion of Wedge Formula, Newmann,
Sawhorse and Fischer representations. Concept of chirality (upto two carbon atoms). Configuration: Geometrical and
Optical isomerism; Enantiomerism, Diastereomerism and Meso compounds). Threo and erythro; D and L; cis — trans
nomenclature; CIP Rules: R/ S (for upto 2 chiral carbon atoms) and E / Z Nomenclature (for upto two C=C systems).
Aliphatic Hydrocarbons (12 lectures)

Functional group approach for the following reactions (preparations physical property & chemical reactions) to be
studied with mechanism in context to their structure.

Alkanes: Preparation: Catalytic hydrogenation, Wurtz reaction, Kolbe’s synthesis, Grignard reagent. Reactions: Free
radical Substitution: Halogenation.

Alkenes: Preparation: Elimination reactions: Dehydration of alcohols and dehydrohalogenation of alkyl halides
(Saytzeff’s rule); cis alkenes (Partial catalytic hydrogenation) and trans alkenes (Birch reduction). Reactions: cis-
addition (alk. KMnO,4) andtrans-addition (bromine), Addition of HX (Markownikoff’s and anti-Markownikoff’s
addition), Hydration, Ozonolysis, oxymecuration-demercuration, Hydroboration-oxidation.

Alkynes: Preparation: Acetylene from CaC, and conversion into higher alkynes; by dehalogenation of tetra halides and
dehydrohalogenation of vicinal-dihalides. Reactions: formation of metal acetylides and acidity of alkynes, addition of
bromine and alkaline KMnQg, ozonolysis and oxidation with hot alk. KMnQ,. Hydration to form carbonyl compounds.

Suggested Readings

1.

WCoReNOONR~WN
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A new Concise Inorganic Chemistry, J. D. Lee, E L. B. S.

Basic Inorganic Chemistry, F. A. Cotton and G. Wilkinson, John Wiley.

Concepts and Models in Inorganic Chemistry, McDaniel Douglas and J. Alexander, Wiley.

Inorganic Chemistry: Principles of Structure and Reactivity, J. Huheey, E. Keiter and R. Keiter, Pearson Publication.
Organic Chemistry, T.W. G. Solomon, John Wiley and Sons.

A Guide Book to Mechanisms in Organic Chemistry, P. Sykes, Orient Longman.

Stereochemistry of Carbon Compounds, E. L. Eliel, Tata McGraw Hill.

Organic Chemistry (Vol I and 1), I. L.. Finar, E. L. B. S.

Organic Chemistry, R. T. Morrison, R. N. Boyd, Prentice Hall.

Shriver & Atkins’ Inorganic Chemistry, P. Atkins, T. Overton, J. Rourke, F. Armstrong and M. Weller, Oxford University
Press.

Mapping of COs to Syllabus

Module | Module Il
co1 H H
co2 H L
co3 H H
cO4 H
co5 H

CHCF0106: Chemical Energetics, Equilibria and Functional Group Organic Chemistry (4-0-0)

Course Outcomes

1.

ounkwN

Recall theories of chemical energetics; chemical equilibria. (Remembering)

Explain the thermodynamics of chemical reactions. (Understanding)

Calculate the change in free energy accompanying a chemical reaction. (Applying)

Explain the mechanism of nucleophilic substitution reaction. (Analysing)

Compare the mechanisms of different types of organic reactions. (Evaluating).

Learn the methods of preparation, reactions and mechanism of some organic compounds. (Creating)
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Module I: Physical Chemistry (30 lectures)

a.

Chemical Energetics (10 lectures)

Review of thermodynamics and the Laws of Thermodynamics.

Important principles and definitions of thermochemistry. Concept of standard state and standard enthalpies of
formations, integral and differential enthalpies of solution and dilution. Calculation of bond energy, bond dissociation
energy and resonance energy from thermochemical data. Variation of enthalpy of a reaction with temperature —
Kirchhoff’s equation.

Statement of Third Law of thermodynamics and calculation of absolute entropies of substances.

Chemical Equilibrium (8 lectures)

Free energy change in a chemical reaction. Thermodynamic derivation of the law of chemical equilibrium. Distinction
between G and G°, Le Chatelier’s principle. Relationships between Kp, Kc and Kx for reactions involving ideal gases.
lonic Equilibria (12 lectures)

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of ionization, ionization
constant and ionic product of water. lonization of weak acids and bases, pH scale, common ion effect. Salt hydrolysis-
calculation of hydrolysis constant, degree of hydrolysis and pH for different salts. Buffer solutions. Solubility and
solubility product of sparingly soluble salts — applications of solubility product principle.

Module II: Organic Chemistry (30 lectures)
Functional group approach for the following reactions (preparations physical properties and Chemical reactions) to be
studied in context to their structure with mechanism.

a.

C.

Aromatic hydrocarbons (8 lectures)
Preparation (benzene): from phenol, by decarboxylation, from acetylene, from benzene sulphonic acid.
Reactions: (benzene): Electrophilic substitution reactions: nitration, halogenation sulphonation. Friedel-Craft’s
reaction (alkylation and acylation) Side chain oxidation of alkyl benzenes.
Alkyl and Aryl Halides (8 lectures)
1. Alkyl Halides
Preparation: from alkenes and alcohols.
Reactions: Types of Nucleophilic Substitution (SN1, SN2 and SNi) reactions, hydrolysis, nitrite & nitro
formation, nitrile & isonitrile formation. Williamson’s ether synthesis: Elimination vs substitution.
2. Aryl Halides
Preparation: (Chloro, bromo and iodo-benzene case): from phenol, Sandmeyer & Gattermann reactions.
Reactions (Chlorobenzene): Aromatic electrophilic and nucleophilic substitution (replacement by —OH group)
and effect of nitro substituent. Benzyne Mechanism: KNH,/NH; (or NaNH,/NHs).
Relative reactivity of alkyl, allyl, benzyl, vinyl and aryl halides towards Nucleophilic substitution reactions.
Alcohols, Phenols and Ethers (14 lectures)
1. Alcohols:
Preparation: Preparation of 1°, 2°and 3°alcohols: using Grignard reagent, Ester hydrolysis, Reduction of
aldehydes, ketones, carboxylic acid and esters.
Reactions: With sodium, HX (Lucas test), esterification, oxidation (with PCC, alk. KMnO4, acidic dichromate,
conc. HNO3), factors affecting acidity, Oppeneauer oxidation.
Diols: oxidation of diols. Pinacol-Pinacolone rearrangement.
2. Phenols:
(Phenol case) Preparation: Cumene hydroperoxide method, from diazonium salts. Reactions: Electrophilic
substitution: Nitration, halogenation and sulphonation. Reimer- Tiemann Reaction, Gattermann-Koch
Reaction, Houben—Hoesch Condensation, Schotten — Baumann Reaction. acidity and factors affecting.
Ethers (aliphatic and aromatic).
Preparation: Williamson ether synthesis.
Reactions: Cleavage of ethers with HI.
Aldehydes and ketones (aliphatic and aromatic):
Preparation: from acid chlorides and from nitriles.
Reactions — Nucleophilic addition, Nucleophilic addition — elimination reaction including Reaction with HCN, ROH,
NaHSOs, NH,-G derivatives. lodoform test. Aldol Condensation, Cannizzaro’s reaction, Wittig reaction, Benzoin
condensation. Clemensen reduction and Wolff Kishner reduction. Meerwein-Pondorff Verley reduction.

Suggested Readings

1.
2.
3.

Organic Chemistry, T. W. G. Solomons, John Wiley and Sons.
A Guide Book to Mechanism in Organic Chemistry, P. Sykes, Orient Longman.
Organic Chemistry (Vol. | & Il), I. L.. Finar, E. L. B. S.
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Organic Chemistry, R. T. Morrison and R. N. Boyd, Prentice Hall.

Physical Chemistry, G. M. Barrow, Tata McGraw Hill.

Physical Chemistry, G. W. Castellan, Narosa.

General Chemistry Cengage Lening India Pvt. Ltd. J. C. Kotz, P. M. Treichel, and J. R. Townsend, New Delhi.
University Chemistry, B. H. Mahan, Narosa.

General Chemistry, R. H. Petrucci, Macmillan Publishing Co.: New York.

LN U A

Mapping of COs to Syllabus

Module | Module Il
co1 H
CcCO2 H
co3 H
cCo4 H
CO5 H
CO6 M

CHBAO0113: Basic Analytical Chemistry (1-0-1)

Course Outcomes
1. Recall concepts of data analysis and principles of chromatography. (Remembering)
2. Explain terms associated with analytical measurements. (Understanding)
3. Determining various parameters of soil and water samples. (Applying)
4. Analyse a mixture of metal ions through paper chromatography. (Analysis)

Module |
Introduction to Analytical Chemistry and its interdisciplinary nature, concept of sampling, importance of accuracy,
precision and sources of error in analytical measurements, Presentation of experimental data and results, from the point
of view of significant figures.

Analysis of soil: Composition of soil, Concept of pH and pH measurement, Complexometric titrations, Chelation, Chelating
agents, use of indicators.

a. Determination of pH of soil samples.

b.  Estimation of Calcium and Magnesium ions as Calcium carbonate by complexometric titration.

Analysis of water: Definition of pure water, sources responsible for contaminating water, water sampling methods, water
purification methods.

a. Determination of pH, acidity and alkalinity of a water sample.

b. Determination of dissolved oxygen (DO) of a water sample.

Chromatography: Definition, general introduction on principles of chromatography, paper chromatography, TLC etc. Paper
chromatographic separation of mixture of metal ion (Ni2* and Co?*).

lon-exchange: Column, ion-exchange chromatography etc. Determination of ion exchange capacity of anion / cation
exchange resin (using batch procedure if use of column is not feasible).

Suggested Applications (Any one):

a. Tostudy the use of phenolphthalein in trap cases.

b. To Analyse arson accelerants.

c. Tocarry out analysis of gasoline.

Suggested Instrumental demonstrations:

a. Estimation of macro nutrients: Potassium, Calcium, Magnesium in soil samples by flame photometry.
b. Spectrophotometric determination of Iron in Vitamin / Dietary Tablets.

c. Spectrophotometric Identification and Determination of Caffeine and Benzoic Acid in Soft Drink.

Suggested Readings

1. Instrumental Methods of Analysis, H. H. Willard, CBS Publishers.
2. Instrumental Methods of Analysis, D. A. Skoog and J. J. Leary, Saunders College Publications, New York.
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Fundamentals of Analytical Chemistry, D. A. Skoog, D. M. West, F. J. Holler, Saunders College Publishing, Fort Worth.
Quantitative Chemical Analysis, D. C. Harris, W. H. Freeman and Co., New York.

Analytical Chemistry Handbook, J. A. Dean, McGraw Hill.

Quantitative Analysis, R. A. Day and A. L. Underwood, Prentice Hall of India.

Physical Biochemistry, D. W.H. Freifelder, Freeman and Co., N.Y.

The Tools of Biochemistry, T. G. Cooper, John Wiley and Sons, N.Y.

Vogel’s Qualitative Inorganic Analysis, G. Svehla, Prentice Hall.

Vogel’s Quantitative Chemical Analysis, J. Mendham, R.C. Denney, J.D. Barnes and M.J.K. Thomas, Prentice Hall.
Undergraduate Instrumental Analysis, J. W. Robinson, Marcel Dekker, Inc., New York.

Mapping of COs to Syllabus

Module |
co1 M
co2 H
co3 H
co4 M

CHCI0114: Chemoinformatics (1-0-1)

Course Outcomes

1.

2.
3.
4.

Module |

a.

Recall the principles of molecular modelling. (Remembering)

Explain principles of molecular modelling. (Understanding)

Predict properties of compounds, build models. (Applying)

Elucidate structure and properties, carry out the computer-assisted synthesis of drugs. (Creating)

Introduction to Chemoinformatics: History and evolution of chemoinformatics, Use of chemoinformatics, Prospects
of chemoinformatics, Molecular Modelling and Structure elucidation.

Representation of molecules and chemical reactions: Nomenclature, Different types of notations, SMILES coding,
Matrix representations, Structure of Mol files and Sd files, Libraries and toolkits, Different electronic effects, Reaction
classification.

Searching chemical structures: Full structure search, sub-structure search, basic ideas, similarity search, three-
dimensional search methods, basics of computation of physical and chemical data and structure descriptors, data
visualization.

Applications: Prediction of Properties of Compounds; Linear Free Energy Relations; Quantitative Structure-Property
Relations; Descriptor Analysis; Model Building; Modeling Toxicity; Structure-Spectra correlations; Prediction of NMR,
IR and Mass spectra; Computer Assisted Structure elucidations; Computer Assisted Synthesis Design, Introduction to
drug design; Target Identification and Validation; Lead Finding and Optimization; Analysis of HTS data; Virtual
Screening; Design of Combinatorial Libraries; Ligand-Based and Structure Based Drug design; Application of
Chemoinformatics in Drug Design.

Hands-on Exercises

Suggested Readings

1.
2.
3.

An introduction to Chemoinformatics, R. L. Andrew and J. Valerie, Gillet Springer: The Netherlands.
Chemoinformatics: A text-book. J. Gasteiger and T. Engel, Wiley-VCH.
QSAR & Molecular Modeling, S. P. Gupta, Anamaya Pub.: New Delhi.

Mapping of COs to Syllabus

Module |
co1 H
CO2 M
co3 M
co4 M
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CHCP0115: Chemistry of Cosmetics and Perfumes (1-0-1)

Course Outcomes

1.

ouvkwnN

Module I:

Provide introductory knowledge of cosmetics and perfumes. (Remembering)

Systematic study about the compositions of cosmetics and perfumes. (Understanding)

Application of the suitable method to prepare shampoos, enamels, face creams etc. (Applications)
Comparative study of natural vs synthetic sources for their preparation. (Analysing)

Evaluate the scope and limitations of the various methods of preparation of cosmetic or perfume. (Evaluate)
Design new cosmetics by modifying the proportion of basic ingredients. (Creating)

A general study including preparation and uses of the following: Hair dye, hair spray, shampoo, suntan lotions, face
powder, lipsticks, talcum powder, nail enamel, creams (cold, vanishing and shaving creams), antiperspirants and artificial
flavours. Essential oils and their importance in cosmetic industries with reference to Eugenol, Geraniol, sandalwood oil,
eucalyptus, rose oil, 2-phenyl ethyl alcohol, Jasmone, Civetone, Muscone.

Experiments

il I o TN B © S 1)

Preparation of talcum powder.

Preparation of shampoo.

Preparation of enamels.

Preparation of hair remover.

Preparation of face cream.

Preparation of nail polish and nail polish remover.

Suggested Readings

1.
2.
3.

Industrial Chemistry, Vol -1, E. Stocchi, Ellis Horwood Ltd. UK.
Engineering Chemistry, P.C. Jain and M. Jain, Dhanpat Rai & Sons, Delhi.
Industrial Chemistry, B. K. Sharma, Goel Publishing House, Meerut.

Mapping of COs to Syllabus

Module |

o1

C02

CO3

co4

CO5
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CO6

CHPY0116: Pesticide Chemistry (1-0-1)

Course Outcomes

bl A

Module |

Recall the properties and synthesis of natural and synthetic pesticides. (Remembering)
Explain the properties of pesticides based on their structure. (Understanding)

Prepare pesticides such as organophosphates, phosphonates and thiophosphates. (Applying)
Analysing the chemical properties of pesticides. (Analysing)

General introduction to pesticides (natural and synthetic), benefits and adverse effects, changing concepts of pesticides,
structure activity relationship, synthesis and technical manufacture and uses of representative pesticides in the following
classes: Organochlorines (DDT, Gammexene,); Organophosphates (Malathion, Parathion); Carbamates (Carbofuran and
carbaryl); Quinones (Chloranil), Anilides (Alachlor and Butachlor).

Experiments

a.
b.

To calculate acidity/alkalinity in given sample of pesticide formulations as per BIS specifications.
Preparation of simple organophosphates, phosphonates and thiophosphates.
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Suggested Reading
1. Pesticides, R. Cremlyn, John Wiley.

Mapping of COs to Syllabus

Module |
co1 H
co2 H
co3 M
co4 M

CHFC0117: Fuel Chemistry (1-0-1)

Course Outcomes
1. Recall the basic concepts of energy sources. (Remembering)
Explain the chemistry behind the petroleum industry. (Understanding)
Learn methods to prepare fuel from waste, learn how to prepare clean fuels etc. (Applying)
Differentiate between renewable and non-renewable energy sources. (Analysing)
Evaluate the merits and demerits of renewable and non-renewable energy sources. (Evaluating)

vk wn

Module I: Review of energy sources (renewable and non-renewable).
Classification of fuels and their calorific value.
Coal: Uses of coal (fuel and nonfuel) in various industries, its composition, carbonization of coal. Coal gas, producer gas
and water gas—composition and uses, fractionation of coal tar, uses of coal tar bases chemicals, requisites of a good
metallurgical coke, Coal gasification (hydro gasification and catalytic gasification), coal liquefaction and solvent refining.

Module II: Petroleum and Petrochemical Industry

a. Composition of crude petroleum, Refining and different types of petroleum products and their applications.

b. Fractional Distillation (Principle and process), Cracking (Thermal and catalytic cracking), Reforming Petroleum and
non-petroleum fuels (LPG, CNG, LNG, bio-gas, fuels derived from biomass), fuel from waste, synthetic fuels (gaseous
and liquids), clean fuels.

c. Petrochemicals: Vinyl acetate, Propylene oxide, Isoprene, Butadiene, Toluene and its derivatives Xylene.

d. Lubricants: Classification of lubricants, lubricating oils (conducting and non-conducting) Solid and semisolid lubricants,
synthetic lubricants, properties of lubricants (viscosity index, cloud point, pore point) and their determination.

Suggested Readings
1. Industrial Chemistry, Vol -, E. Stocchi, Ellis Horwood Ltd. UK.
2. Engineering Chemistry, P.C. Jain and M. Jain, Dhanpat Rai & Sons, Delhi.
3. Industrial Chemistry, B.K. Sharma, Goel Publishing House, Meerut.

Mapping of COs to Syllabus

Module | Module Il
co1 H
CO2 L H
co3 H
co4 H L
CcOo5 H L

CHIP0118: Intellectual Property Rights (2-0-0)

Course Outcomes
1. Recall the basic concepts of intellectual property. (Remembering)
2. Explain the need for protection of intellectual property. (Understanding)
3. Develop the knowledge of different types of intellectual property. (Applying)
4. Distinguish between different types of intellectual property. (Analysing)
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5.

Evaluate the overall laws and procedures involved in protecting intellectual property. (Evaluating)

Module I: Introduction to Intellectual Property
Historical Perspective, different Types of IP, importance of protecting IP.

Module II: Copyrights, Trade Marks, Patents
a.
b.

Introduction, how to obtain, differences from Patents.

Introduction, how to obtain, Different types of marks — Collective marks, certification marks, service marks, Trade
names, etc., differences from designs.

Historical Perspective, Basic and associated right, WIPO, PCT system, Traditional Knowledge.

Patents and Healthcare — balancing promoting innovation with public health, Software patents and their importance
for India, geographical indications.

Definition, rules for registration, prevention of illegal exploitation, importance to India.

Industrial Designs: Definition, how to obtain, features, international design registration.

Layout design of integrated circuits, Circuit Boards, Integrated Chips, importance for electronic industry.

Module IlI: Trade Secrets
Introduction and Historical Perspectives, Scope of Protection, Risks involved and legal aspects of Trade Secret Protection.

Module IV: Different International agreements
Word Trade Organization (WTO):

oOunewWwNE

General Agreement on Tariffs & Trade (GATT), Trade Related Intellectual Property Rights (TRIPS) agreement.
General Agreement on Trade related Services (GATS).

Madrid Protocol.

Berne Convention.

Budapest Treaty.

Paris Convention.

WIPO and TRIPS, IPR and Plant Breeders Rights, IPR and Biodiversity.

IP Infringement issue and enforcement — role of Judiciary, role of law enforcement agencies — Police, Customs etc.
Economic Value of Intellectual Property — Intangible assets and their valuation, Intellectual Property in the Indian Context
— Various laws in India Licensing and technology transfer.

Suggested Readings
1.

2.
3.
4

Textbook on intellectual property rights, N. K. Acharya, Asia Law House.

Understanding Trips: Managing Knowledge in Developing Countries, M. Guru and M. B. Rao, Sage Publications.
Intellectual Property Rights: Unleashing the Knowledge Economy, P. Ganguli, Tata McGraw-Hill.

Intellectual Property: Patents, Trademarks and Copyright in a Nutshell, A. R. Miller and M. H. Davis, West Group
Publishers.

Intellectual property rights in the WTO and developing countries, J. Watal, Oxford University Press, Oxford.

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV
co1 H
co2 H M
co3 M H
coO4 M M
CO5 M M

CHOS0119: Organometallics, Bioinorganic Chemistry, Polynuclear Hydrocarbons and UV, IR Spectroscopy (4-0-0)

Course Outcomes
1.

uhwn

Detail study of synthesis and properties of Organometallic compounds. (Remembering)
Explain the role of metal ions present in biological systems. (Understanding).

Application of 18 the electron rule for organometallic compounds. (Applying)

Comparison of the reactivity of polynuclear and heteronuclear aromatic molecules. (Analysing)
Employing of UV-Visible and IR-Spectroscopy for structural determination. (Creating)
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Module I: Inorganic Chemistry (30 lectures)

a. Chemistry of 3d metals (6 lectures)

Oxidation states displayed by Cr, Fe, Co, Niand Co.

A study of the following compounds (including preparation and important properties);

Peroxo compounds of Cr, K,Cr,07, KMnQg4, K4[Fe(CN)g], K3s[Fe(CN)e], sodium nitroprusside, [Co(NH3)g]Cls, Na3[Co(NO3)s].

b. Organometallic Compounds (12 lectures)

Definition and Classification with appropriate examples based on nature of metal-carbon bond (ionic, s, p and multicentre
bonds). Structures of methyl lithium, Zeise’s salt and ferrocene. EAN rule as applied to carbonyls. Preparation, structure,
bonding and properties of mononuclear and polynuclear carbonyls of 3d metals. p-acceptor behaviour of carbon
monoxide. Synergic effects (VB approach)- (MO diagram of CO can be referred to for synergic effect to IR frequencies).

c. Bio-Inorganic Chemistry (12 lectures)

A brief introduction to bio-inorganic chemistry. Role of metal ions present in biological systems with special reference to
Na+, K+ and Mg2+ ions: Na/K pump; Role of Mg2+ ions in energy production and chlorophyll. Role of iron in oxygen
transport, haemoglobin, myoglobin, storage and transport of iron.

Module II: Organic Chemistry (30 lectures)
a. Structure, preparation and properties of some aromatic molecules (12 lectures)
Structure elucidation of naphthalene, preparation and properties of naphthalene and anthracene. Properties of the
following compounds with reference to electrophilic and nucleophilic substitution: Furan, Pyrrole, Thiophene, and
Pyridine.
b. Active methylene compounds (6 lectures)
Preparation: Claisen ester condensation. Keto-enol tautomerism. Synthetic uses of ethylacetoacetate (preparation of non-
heteromolecules having upto 6 carbon).
Reactions: Synthetic uses of ethylacetoacetate (preparation of non-hetero molecules having upto 6 carbon).
c. Application of Spectroscopy to Simple Organic Molecules (12 lectures)
Application of visible, ultraviolet and Infrared spectroscopy in organic molecules. Electromagnetic radiations, electronic
transitions, Amax and €max, chromophore, auxochrome, bathochromic and hypsochromic shifts. Application of electronic
spectroscopy and Woodward rules for calculating | max of conjugated dienes and a, B — unsaturated compounds.
Infrared radiation and types of molecular vibrations, functional group and fingerprint region. IR spectra of alkanes, alkenes
and simple alcohols (inter and intramolecular hydrogen bonding), aldehydes, ketones, carboxylic acids and their
derivatives (effect of substitution on >C=0 stretching absorptions).

Suggested Readings
1. Inorganic Chemistry: Principles of Structure and Reactivity, J. E. Huheey, E. Keiter and R. Keiter, Pearson Publication.

2. Inorganic Chemistry, G. L. Miessler and D. A. Tarr, Pearson Publication.

3. A New Concise Inorganic Chemistry, J. D. Lee, E.L.B.S.

4. Basic Inorganic Chemistry, F. A. Cotton and G. Wilkinson, John Wiley & Sons.

5. Organic Chemistry (Vol. | & l), I. L. Finar, E.L.B.S.

6. Applications of Absorption Spectroscopy of Organic Compounds, J. L. Dyer, Prentice Hall.

7. Spectroscopic Identification of Organic Compounds, R. M. Silverstein, G. C. Bassler and T. C. Morrill, John Wiley &
Sons.

8. Organic Chemistry, R. T. Morrison and R. N. Boyd, Prentice Hall.

9. A Guide Book to Mechanism in Organic Chemistry, P. Sykes, Orient Longman.

Mapping of COs to Syllabus

Module | Module Il
Co1 H
CO2 H
Co3 H
co4 H
CO5 H
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CHCKO0120: Chemistry of s- And p- Block Elements, States of Matter and Chemical Kinetics (4-0-0)

Course Outcomes

1. Explanation of the properties of s - and p- block elements. (Remembering)
Understand the concept of an ideal gas, real gas and properties of matter. (Understanding)
Application of Kinetic Theory of gases and Chemical kinetics to solve problems. (Applying)
Extraction of metal from its ore employing various techniques. (Analysing)
Utility of crystallographic principles for categorizing solids into crystal systems. (Evaluating)
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Module I: Inorganic Chemistry (30 lectures)
a. General Principles of Metallurgy (4 lectures)
Chief modes of occurrence of metals based on standard electrode potentials. Ellingham diagrams for reduction of metal
oxides using carbon as reducing agent. Hydrometallurgy with reference to cyanide process for silver and gold, Methods of
purification of metals (Al, Pb, Ti, Fe, Cu, Ni, Zn): electrolytic, oxidative refining, van Arkel-de Boer process and Mond’s
process.
b. s-and p- block Elements (26 lectures)
Periodicity in s- and p-block elements with respect to electronic configuration, atomic and ionic size, ionization enthalpy,
electronegativity (Pauling, Mulliken, and Alfred-Rochow scales). Allotropy in C, S, and P.
Oxidation states with reference to elements in unusual and rare oxidation states like carbides and nitrides), inert pair
effect, diagonal relationship and anomalous behaviour of first member of each group.
Compounds of s- and p-Block Elements.
Diborane and concept of multicentre bonding, Structure, bonding and their important properties like oxidation/reduction,
acidic/basic nature of the following compounds and their applications in industrial and environmental chemistry.
Hydrides of nitrogen (NHs, N>Ha, NsH, NH,OH) Oxoacids of P, S and CI.
Halides and oxohalides: PCls, PCls, SOCl, and SO,Cl,.

Module II: Physical Chemistry (30 lectures)
a. Kinetic Theory of Gases (7.5 lectures)
Postulates of Kinetic Theory of Gases and derivation of the kinetic gas equation.
Deviation of real gases from ideal behaviour, compressibility factor, causes of deviation. van der Waals equation of state
for real gases. Boyle temperature (derivation not required). Critical phenomena, critical constants and their calculation
from van der Waals equation. Andrews isotherms of CO,.
Maxwell Boltzmann distribution laws of molecular velocities and molecular energies (graphic representation — derivation
not required) and their importance.
Temperature dependence of these distributions. Most probable, average and root mean square velocities (no derivation).
Collision cross section, collision number, collision frequency, collision diameter and mean free path of molecules. Viscosity
of gases and effect of temperature and pressure on coefficient of viscosity (qualitative treatment only).
b. Liquids (5 lectures)
Surface tension and its determination using stalagmometer. Viscosity of a liquid and determination of coefficient of
viscosity using Ostwald viscometer. Effect of temperature on surface tension and coefficient of viscosity of a liquid
(qualitative treatment only).
c. Solids (7.5 lectures)
Forms of solids. Symmetry elements, unit cells, crystal systems, Bravais lattice types and identification of lattice planes.
Laws of Crystallography - Law of constancy of interfacial angles Law of rational indices. Miller indices. X—Ray diffraction by
crystals, Bragg’s law. Structures of NaCl, KCl and CsCl (qualitative treatment only). Defects in crystals. Glasses and liquid
crystals.
d. Chemical Kinetics (10 lectures)
The concept of reaction rates. Effect of temperature, pressure, catalyst and other factors on reaction rates. Order and
molecularity of a reaction. Derivation of integrated rate equations for zero, first and second order reactions (both for equal
and unequal concentrations of reactants). Half-life of a reaction. General methods for determination of order of a
reaction. Concept of activation energy and its calculation from Arrhenius equation.
Theories of Reaction Rates: Collision theory and Activated Complex theory of bimolecular reactions. Comparison of the
two theories (qualitative treatment only).

Suggested Readings
1. Physical Chemistry, G. M. Barrow, Tata McGraw Hill.
2. Physical Chemistry, G. W. Castellan, Narosa.
3. General Chemistry, J. C. Kotz, P. M. Treichel and J. R. Townsend, Cengage Lening India Pvt. Ltd., New Delhi.
4.  University Chemistry, B. H. Mahan, Narosa.
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General Chemistry, R. H. Petrucci, Macmillan Publishing Co., New York.

A New Concise Inorganic Chemistry, J. D. Lee, E.L.B.S.

Basic Inorganic Chemistry, F. A. Cotton and G. Wilkinson, John Wiley.
Inorganic Chemistry, D. F. Shriver and P. W. Atkins, Oxford University Press.
Inorganic Chemistry, G. Wulfsberg, Viva Books Pvt. Ltd.

10. Inorganic Chemistry(adapted), G. L. Miessler an D. A. Tarr. Pearson.

LN,

Mapping of COs to Syllabus

Module | Module Il
co1 H
cCO2 H
co3 H
cCo4 H
CO5 H

CHBMO0121: Organic Chemistry IV: Biomolecules (4-0-0)

Course Outcomes

1. Recall the structure and properties of the components of different biomolecules. (Remembering)
Explain the concept of energy in the biosystem. (Understanding)
Suggest the scheme for the synthesis of a peptide. (Applying)
Explain the roles of lipids, proteins, enzymes and nucleic acids in a living system. (Analysing)
Suggest mechanisms for creating a particular sequence of the protein or nucleic acid. (Creating)
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Module I: Nucleic Acids (9 lectures)
Components of nucleic acids, Nucleosides and nucleotides; Structure, synthesis and reactions of: Adenine, Guanine,
Cytosine, Uracil and Thymine; Structure of polynucleotides (DNA and RNA).

Module II: Amino Acids, Peptides and Proteins (18 lectures)
a. Amino acids, Peptides and their classification. a-Amino Acids - Synthesis, ionic properties and reactions. Zwitterions,
pKa values, isoelectric point and electrophoresis.
b. Study of peptides: determination of their primary structures-end group analysis, methods of peptide synthesis.
Synthesis of peptides using N-protecting, C-protecting and C-activating groups, Solid-phase synthesis; primary,
secondary and tertiary structures of proteins, Denaturation.

Module Ill: Enzymes (6 lectures)
Introduction, classification and characteristics of enzymes. Salient features of active site of enzymes. Mechanism of
enzyme action (taking trypsin as example), factors affecting enzyme action, coenzymes and cofactors, specificity of enzyme
action (including stereo specificity), enzyme inhibitors and their importance.

Module IV: Lipids (8 lectures)
Introduction to oils and fats; common fatty acids present in oils and fats, Hydrogenation of fats and oils, Saponification
value, acid value, iodine number. Reversion and rancidity.

Module V: Concept of Energy in Bio systems (7 lectures)
Cells obtain energy by the oxidation of foodstuff (organic molecules). Introduction to metabolism (catabolism, anabolism).
ATP: The universal currency of cellular energy, ATP hydrolysis and free energy change. Agents for transfer of electrons in
biological redox systems: NAD+, FAD.
Conversion of food to energy: Outline of catabolic pathways of carbohydrate- glycolysis, fermentation, Krebs cycle.
Caloric value of food, standard caloric content of food types.

Module VI: Pharmaceutical Compounds: Structure and Importance (12 lectures)
Classification, structure and therapeutic uses of antipyretics: Paracetamol (with synthesis), Analgesics: Ibuprofen (with
synthesis), Antimalarial: Chloroquine (with synthesis). An elementary treatment of Antibiotics and detailed study of
chloramphenicol, Medicinal values of curcumin (haldi), azadirachtin (neem), vitamin C and antacid (ranitidine).
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Suggested Readings

1. Biochemistry, J. M. Berg, J. L. Tymoczko and L. Stryer, W.H. Freeman and Co.
2. Principles of Biochemistry, D. L., Nelson, M. M. Cox and A. L. Lehninger, W.H. Freeman and Co.
3. Harper’s lllustrated Biochemistry, R. K. Murray, D. K. Granner, P. A. Mayes, V. W. Rodwell, Lange Medical Books/

McGraw-Hill.

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV Module V Module VI
co1 H H H H L L
CO2 H
co3 H
co4 H H H H
CO5 H H H

CHQS0122: Physical Chemistry V: Quantum Chemistry and Spectroscopy (4-0-0)

Course Outcomes

1. Remembering the postulates of quantum mechanics. (Remembering)
2. Explaining the principles of spectroscopy. (Understanding)
3. Application of quantum mechanics to chemical bonding and spectroscopy. (Applying)

Module I: Quantum Chemistry (30 lectures)

a.

Postulates of quantum mechanics, quantum mechanical operators and commutation rules, Schrédinger equation and
its application to free particle and —particle-in-a-box (rigorous treatment), quantization of energy levels, zero-point
energy and Heisenberg Uncertainty principle; wave functions, probability distribution functions, nodal properties,
Extension to two- and three-dimensional boxes, separation of variables, degeneracy.

Quialitative treatment of simple harmonic oscillator model of vibrational motion: Setting up of Schrédinger equation
and discussion of solution and wave functions. Vibrational energy of diatomic molecules and zero-point energy.
Angular momentum, Rigid rotator model of rotation of diatomic molecule. Schrédinger equation in Cartesian and
spherical polar (Derivation not required). Separation of variables. Spherical harmonics. Discussion of solution
(Qualitative).

Quialitative treatment of hydrogen atom and hydrogen-like ions: setting up of Schrédinger equation in spherical polar
coordinates, radial part, quantization of energy (only final energy expression). Average and most probable distances
of electron from nucleus. Setting up of Schrédinger equation for many-electron atoms (He, Li). Need for
approximation methods. Statement of variation theorem and application to simple systems (particle-in-a-box,
harmonic oscillator, hydrogen atom).

Chemical bonding: Covalent bonding, valence bond and molecular orbital approaches, LCAO-MO treatment of
H,*.Bonding and antibonding orbitals. Qualitative extension to H, Comparison of LCAO-MO and VB treatments of H ,
(only wave functions, detailed solution not required) and their limitations. Refinements of the two approaches
(Configuration Interaction for MO, ionic terms in VB). Qualitative description of LCAO-MO treatment of homonuclear
and heteronuclear diatomic molecules (HF, LiH).

Module II: Molecular Spectroscopy (30 lectures)

Interaction of electromagnetic radiation with molecules and various types of spectra; Born Oppenheimer approximation.
Rotation spectroscopy: Selection rules, intensities of spectral lines, determination of bond lengths of diatomic and linear
triatomic molecules, isotopic substitution.

Vibrational spectroscopy: Classical equation of vibration, computation of force constant, amplitude of diatomic molecular
vibrations, anharmonicity, Morse potential, dissociation energies, fundamental frequencies, overtones, hot bands, degrees
of freedom for polyatomic molecules, modes of vibration, concept of group frequencies.

Vibration-rotation spectroscopy: diatomic vibrating rotator, P, Q, R branches.

Raman spectroscopy: Qualitative treatment of Rotational Raman effect; Effect of nuclear spin, Vibrational Raman spectra,
Stokes and anti-Stokes lines; their intensity difference, rule of mutual exclusion.

Electronic spectroscopy: Franck-Condon principle, electronic transitions, singlet and triplet states, fluorescence and
phosphorescence, dissociation and pre dissociation, calculation of electronic transitions of polyenes using free electron
model.
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Nuclear Magnetic Resonance (NMR) spectroscopy: Principles of NMR spectroscopy, Larmor precession, chemical shift and
low-resolution spectra, different scales (6 and g), spin-spin coupling and high-resolution spectra, interpretation of PMR
spectra of organic molecules.

Electron Spin Resonance (ESR) spectroscopy: Its principle, hyperfine structure, ESR of simple radicals.

Suggested Readings

1. Fundamentals of Molecular Spectroscopy, C. N. Banwell and E. M. Mc Cash, Tata McGraw-Hill: New Delhi.
Introductory Quantum Chemistry, A. K.Chandra, Tata McGraw-Hill.

Fundamentals of Quantum Chemistry, J. E. House, Elsevier: USA.

Quantum Chemistry, J. P. Lowe and K. Peterson, Academic Press.

Atomic & Molecular Spectroscopy, R. Kakkar, Cambridge University Press.
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Mapping of COs to Syllabus

Module | Module Il
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CHACO0123: Application of Computers in Chemistry (4-0-0)

Course Outcomes

1. Recall the different components of computer hardware. (Remembering)

Recall the principles of the numerical methods. (Remembering)

Know how to write a program or how to use different software products. (Understanding)
Write programs to solve simple chemistry problems. (Applying)

Know which software to be employed for solving a chemistry problem. (Analysing)
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Module I: Basic Computer system (in brief) (5 lectures)

Hardware and Software; Input devices, Storage devices, Output devices, Central Processing Unit (Control Unit and
Arithmetic Logic Unit); Number system (Binary, Octal and Hexadecimal Operating System); Computer Codes (BCD and
ASCII); Numeric/String constants and variables. Operating Systems (DOS, WINDOWS, and Linux); Software languages: Low
level and High Level languages (Machine language, Assembly language; QBASIC, FORTRAN and C++); Software Products
(Office, chemsketch, sci lab, mat lab, hyper chem etc.), internet application.

Module II: Use of Programming Language for solving problems in Chemistry (40 lectures)

Computer Programming Language- QBASIC, (for solving some of the basic and in turn complicated chemistry problems).
QB4 version of QBASIC can be used.

Programming Language — QBASIC; Commands: INPUT and PRINT Commands; GOTO, If, ELSEIF, THEN and END IF
Commands; FOR and NEXT Commands; Library Functions (ABS, ASC, CHRS, EXP, INT, LOG, RND, SQR, TAB and
trigonometric Functions), DIM, READ, DATA, REM, RESTORE, DEF FNR, GOSUB, RETURN, SCREEN, VIEW, WINDOW, LINE,
CIRCLE. LOCATE, PSET Commands.

Simple programs using above mentioned commands.

QBASIC programs for Chemistry problems - Example: plotting van der Waal Isotherms (Simple Problem, available in
general text books) and observe whether van der Waal gas equation is valid at temperatures lower than critical
temperature where we require to solve a cubic equation and calculation of area under the curves (Complicated Problem,
not available in general text books).

Solution of quadratic equation, polynomial equations (formula, iteration and Newton — Raphson methods, binary bisection
and Regula Falsi); Numerical differential, Numerical integration (Trapezoidal rule), Simultaneous equations, Matrix
addition and multiplication, Statistical analysis.

Module IlI: Use of Software Products (15 lectures)

Computer Software like Scilab, Excel, etc. to solve some of the plotting or calculation problems.
Basic idea of Molecular Modelling using software like chemsketch, arguslab and Accelerys J Draw etc. for geometry
optimization and potential energy surface (local and global minima).

Suggested Readings

1.  Mathematics for Physical Chemistry, D. A. McQuarrie, University Science Books.
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Mathematics for Physical Chemistry, R. Mortimer, Elsevier.

The Chemical Maths Book, E. Steiner, Oxford University Press.

Chemical Calculations, P. Yates, CRC Press.

Quantitative Chemical Analysis, D. C. Harris, Freeman.

How to use Excel in analytical chemistry and in general scientific data analysis, R. de. Levie, Cambridge University
Press

Programming in BASIC: Problem solving with structure and style, S. M. Venit, Jaico Publishing House, Delhi.

Mapping of COs to Syllabus

Module | Module Il Module IlI
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CHAMO0124: Analytical Methods in Chemistry (4-0-0)

Course Outcomes

1.
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Define principles of different methods of analysis. (Remembering)

Explain different optical methods of analysis. (Understanding)

Identify kinds of errors in chemical analysis. (Applying)

Analyse the techniques of thermogravimetry to estimate ions in a mixture. (Analysing)
Evaluate fundamentals of electrochemistry. (Evaluating).

Elaborate on different techniques for the separation of mixtures. (Creating)

Module I: Qualitative and quantitative aspects of analysis (5lectures)

Sampling, evaluation of analytical data, errors, accuracy and precision, methods of their expression, normal law of

distribution of indeterminate errors, statistical test of data; F, Q and t test, rejection of data, and confidence intervals.

Module II: Optical methods of analysis (25 lectures)

Origin of spectra, interaction of radiation with matter, fundamental laws of spectroscopy and selection rules, validity of

Beer-Lambert’s law.

UV-Visible Spectrometry: Basic principles of instrumentation (choice of source, monochromator and detector) for single

and double beam instrument.

Basic principles of quantitative analysis: estimation of metal ions from aqueous solution, geometrical isomers, keto-enol

tautomers.

Flame Atomic Absorption and Emission Spectrometry: Basic principles of instrumentation (choice of source,
monochromator, detector, choice of flame and Burner designs. Techniques of atomization and sample introduction;
Method of background correction, sources of chemical interferences and their method of removal. Techniques for the

guantitative estimation of trace level of metal ions from water samples.

Module llI: Thermal methods of analysis (5 lectures)

Theory of thermogravimetry (TG), basic principle of instrumentation. Techniques for quantitative estimation of Ca and Mg

from their mixture.

Module IV: Electroanalytical methods (10 lectures)

Classification of electroanalytical methods, basic principle of pH metric, potentiometric and conductometric titrations.

Techniques used for the determination of equivalence points. Techniques used for the determination of pKa values.

Module V: Separation techniques (15 lectures)
Solvent extraction: Classification, principle and efficiency of the technique. Mechanism of extraction: extraction by
solvation and chelation.
Technique of extraction: batch, continuous and counter current extractions.

Qualitative and quantitative aspects of solvent extraction: extraction of metal ions from aqueous solution, extraction of

organic species from the aqueous and non-aqueous media.
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Chromatography: Classification, principle and efficiency of the technique. Mechanism of separation: adsorption, partition
& ion exchange. Development of chromatograms: frontal, elution and displacement methods.

Suggested Readings
1. AText book of Quantitative Inorganic Analysis, A. I. Vogel, ELBS, Longman.
2 Instrumental Methods of Analysis, H. H. Willard, Wadsworth Publishing Company, Belmont, California, USA.
3. Analytical Chemistry, G. D. Christian, John Wiley & Sons, New York.
4. Exploring Chemical Analysis, D. C. Harris, New York, W.H. Freeman.
5. Basic Concepts of Analytical Chemistry, S.M. Khopkar, New Age, International Publisher.
6. Principles of Instrumental Analysis, D.A. Skoog, F. J. Holler and T. A. Nieman, Thomson Asi Pvt. Ltd. Singapore.
7. Laboratory Hand Book of Chromatographic & Allied Methods, O. Mikes and R. A. Chalmers, Elles Horwood Ltd.
London.
8. Analytical Chemistry — Methods of separation, R.V. Dilts, Van Nostrand.

Mapping of COs to Syllabus

Module | Module I Module IlI Module IV Module V
Co1 H M M M
co2 H
co3 H
co4 H
CO5 H
CO6 H

CHNS0125: Novel Inorganic Solids (4-0-0)

Course Outcomes
1. Explanation of various methods used for synthesizing inorganic solids. (Remembering)
2. Explanation about inorganic materials of technological importance. (Understanding)
3. Synthesis, application and future scope of nanomaterials in the different areas of science. (Applying)
4. Applicability of engineering materials and study of their composition variants. (Analysing)
5. Evaluate the role of matrix in composite materials and their practical importance. (Evaluating)
Module I: Synthesis and modification of inorganic solids (10 lectures)
Conventional heat and beat methods, Co-precipitation method, Sol-gel methods, Hydrothermal method, lon-exchange and
Intercalation methods.

Module IlI: Inorganic solids of technological importance (10 lectures)
Solid electrolytes — Cationic, anionic, mixed Inorganic pigments — coloured solids, white and black pigments. One-
dimensional metals, molecular magnets, inorganic liquid crystals.

Module Ill: Nanomaterials (10 lectures)
Overview of nanostructures and nanomaterials: classification.
Preparation of gold and silver metallic nanoparticles, self-assembled nanostructures-control of nano architecture-one
dimensional control. Carbon nanotubes and inorganic nanowires. Bio-inorganic nanomaterials, DNA and nanomaterials,
natural nanomaterials, bio-nano composites.

Module IV: Introduction to engineering materials for mechanical construction (10 lectures)
Composition, mechanical and fabricating characteristics and applications of various types of cast irons, plain carbon and
alloy steels, copper, aluminium and their alloys like duralumin, brasses and bronzes cutting tool materials, super alloys
thermoplastics, thermosets and composite materials.

Module V: Composite materials (10 lectures)

Introduction, limitations of conventional engineering materials, role of matrix in composites, classification, matrix
materials, reinforcements, metal-matrix composites, polymer-matrix.
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Module VI: Speciality polymers (10 lectures)
Conducting polymers - Introduction, conduction mechanism, polyacetylene, polyparaphenylene and polypyrole,
applications of conducting polymers, lon-exchange resins and their applications. Ceramic & Refractory: Introduction,
classification, properties, raw materials, manufacturing and applications.

Suggested Readings
1.  Shriver & Atkins’ Inorganic Chemistry, P. Atkins, T. Overton, J. Rourke, M. Weller and F. Armstrong, Oxford University
Press.
2. Inorganic Solids: An introduction to concepts in solid-state structural chemistry, D. M. Adam, John Wiley and Sons,
London, New York, Sydney, Toronto.
3. Introduction to Nanotechnology, Jr. Poole, P. Charles, F. I. Owens, John Wiley and Sons.

Mapping of COs to Syllabus

Module | Module Il Module Ill Module IV Module V Module VI
COo1 H
Co2 H M
CO3 H
co4 H H
CcOo5 H

CHPCO0126: Polymer Chemistry (4-0-0)

Course Outcomes
1. Recall the basic concepts of Polymers. (Remembering)
Understand the different processes by which polymers are formed. (Understanding)
Apply the methods to measure the molecular weights of polymers. (Applying)
Analyse polymers based on their physical, thermal, flow and mechanical properties. (Analysing)
Based on the properties predict possible applications or uses of the polymer. (Evaluating)

e wnN

Module I: Introduction and history of polymeric materials (4 lectures)
Different schemes of classification of polymers, Polymer nomenclature, Molecular forces and chemical bonding in
polymers, Texture of Polymers.

Module II: Functionality and its importance (8 lectures)
Criteria for synthetic polymer formation, classification of polymerization processes, Relationships between functionality,
extent of reaction and degree of polymerization. Bi-functional systems, Poly-functional systems.

Module Ill: Kinetics of Polymerization (8 lectures)
Mechanism and kinetics of step growth, radical chain growth, ionic chain (both cationic and anionic) and coordination
polymerizations, Mechanism and kinetics of copolymerization, polymerization techniques.

Module IV: Crystallization and crystallinity (4 lectures)
Determination of crystalline melting point and degree of crystallinity, Morphology of crystalline polymers, Factors affecting
crystalline melting point.

Module V: Nature and structure of polymers and Molecular weight determination of polymers (10 lectures)
Structure Property relationships. Determination of molecular weight of polymers (M,, M,, etc) by end group analysis,
viscometry, light scattering and osmotic pressure methods. Molecular weight distribution and its significance.
Polydispersity index.

Module VI: Glass transition temperature (Tg), determination of T, Polymer Solution and properties of Polymers (26 lectures)
Free volume theory, WLF equation, Factors affecting glass transition temperature (Tg).
Criteria for polymer solubility, Solubility parameter, Thermodynamics of polymer solutions, entropy, enthalpy, and free
energy change of mixing of polymers solutions, Flory- Huggins theory, Lower and Upper critical solution temperatures.
Properties of Polymers (Physical, thermal, Flow & Mechanical Properties).
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Brief introduction to preparation, structure, properties and application of the following polymers: polyolefins, polystyrene
and styrene copolymers, poly (vinyl chloride) and related polymers, poly (vinyl acetate) and related polymers, acrylic
polymers, fluoro polymers, polyamides and related polymers. Phenol formaldehyde resins (Bakelite, Novalac),
polyurethanes, silicone polymers, polydienes, Polycarbonates, Conducting Polymers, [polyacetylene, polyaniline, poly (p-
phenylene sulphide polypyrrole, polythiophene)].

Suggested Readings
1. Seymour’s Polymer Chemistry, Marcel Dekker, Inc.
2 Principles of Polymerization, G. Odian, John Wiley.
3 Text Book of Polymer Science, F.W. Billmeyer, John Wiley.
4. Polymer Science & Technology, P. Ghosh,Tata Mcgraw-Hill.
5. Organic Chemistry of Synthetic High Polymers, R. W. Lenz.

Mapping of COs to Syllabus

Module | Module Il Module IlI Module IV Module V Module VI
co1 H
CcO2 M H
co3 H
co4 H H H
CO5 H

CHOCO 127: Inorganic Chemistry IV: Organometallic Chemistry (4-0-0)

Course Outcomes
1. Recall principles involved in the analysis and separation of ions. (Remembering)
Explain the metal ion binding to biomolecules and their functions. (Understanding)
Apply the principles to separate a mixture of ions in the lab. (Applying)
List the procedures for the preparation of metal carbonyls and alkyls. (Analysing)
Use electron counting in assessing the reactivity and stability of organometallic compounds. (Evaluating)
Discuss the role of the organometallic compound in homogenous catalysed reactions. (Creating)
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Module I: Theoretical Principles in Qualitative Analysis (H.S Scheme) (12 lectures)
Basic principles involved in analysis of cations and anions, solubility products, common ion effect, principles involved in
separation of cations into groups and choice of group reagents, interfering anions (fluoride, borate, oxalate and
phosphate) and need to remove them after Group II.

Module II: Organometallic Compounds (26 lectures)
Definition and classification of organometallic compounds on the basis of bond type, Concept of hapticity of organic
ligands.
Metal carbonyls: 18 electron rule, electron count of mononuclear, polynuclear and substituted metal carbonyls of 3d
series. General methods of preparation (direct combination, reductive carbonylation, thermal and photochemical
decomposition) of mono and binuclear carbonyls of 3d series, structures of mononuclear and binuclear carbonyls of Cr,
Mn, Fe, Co and Ni using VBT.rt-acceptor behaviour of CO (MO diagram of CO to be discussed), synergic effect and use of IR
data to explain extent of back bonding.
Zeise’s salt: Preparation and structure, evidences of synergic effect and comparison of synergic effect with that in
carbonyls.
Metal Alkyls: Important structural features of methyl lithium (tetramer) and trialkyl aluminium (dimer), concept of
multicentre bonding in these compounds.
Ferrocene: Preparation and reactions (acetylation, alkylation, metallation, Mannich Condensation). structure and
aromaticity, comparison of aromaticity and reactivity with that of benzene.

Module lll: Bioinorganic Chemistry (14 lectures)
Metal ions present in biological systems, classification of elements according to their action in biological system,
Geochemical effect on the distribution of metals, Sodium / K-pump, carbonic anhydrase and carboxypeptidase, Excess and
deficiency of some trace metals, Toxicity of metal ions (Hg, Pb, Cd and As), reasons for toxicity, Use of chelating agents in
medicine, Cisplatin as an anti-cancer drug.
Iron and its application in bio-systems, Haemoglobin, Myoglobin; Storage and transfer of iron.
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Module IV: Catalysis by Organometallic Compounds (8 lectures)
Study of the following industrial processes and their mechanism:
1. Alkene hydrogenation (Wilkinson’s Catalyst).
2. Synthetic gasoline (Fischer Tropsch reaction).
3. Polymerisation of ethene using Ziegler-Natta catalyst.

Suggested Readings
1. Qualitative Inorganic Analysis, A. I. Vogel, Longman.

Vogel's Qualitative Inorganic Analysis, G. Svehla, Prentice Hall.

Principles of Bioinorganic Chemistry, S. J. Lippard and J.M. Berg, University Science Books.

Basic Inorganic Chemistry, F. A. Cotton, G. Wilkinson and P. L. Gaus, Wiley India.

Inorganic Chemistry, Principles of Structure and Reactivity, J. E. Huheey, E. A. Keiter, R. L. H. Keiter, Pearson.

Inorganic Chemistry, A. G. Sharpe, Indian Reprint (Pearson Education).

Concepts and Models in Inorganic Chemistry, B. E. Douglas, D. H. McDaniel and J. J. Alexander, John Wiley and Sons,

NY.

8. Chemistry of the Elements, N. N. , Greenwood and A. Earnshaw, Elsevier.

9. Concise Inorganic Chemistry, J. D. Lee, John Wiley and sons.

10. Principles of Organometallic Chemistry, P. Powell, Chapman and Hall.

11. Inorganic Chemistry, D. D. Shriver, P. Atkins, and C. H. Langford, Oxford University Press.

12. Inorganic Chemistry, K. F. Purcell, and J. C. Kotz, W.B. Saunders Co.

13. Inorganic Chemistry, G. L. Miessler, D. A. Tarr, Pearson.

14. Principles and Applications of Organotransition Metal Chemistry, J. P. Collman, Mill Valley, CA: University Science
Books.

15. The Organometallic Chemistry of the Transition Metals, R. H. Crabtree, John Wiley New York, NY.

16. Organometallic Chemistry, G. O. Spessard, G. L. Miessler, Upper Saddle River, NJ: Prentice-Hall.
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Mapping of COs to Syllabus

Module | Module Il Module Il Module IV
co1 M
CO2 H
co3 H
co4 M
CcO5 H
CO6 H

CHSP0128: Organic Chemistry V: Spectroscopy (4-0-0)

Course Outcomes
1. Recall the principles of UV, IR and NMR spectroscopy. (Remembering)
Explain absolute configuration of carbohydrates; mutarotation. (Understanding)
Apply different mechanisms to the polymerization reactions. (Applying)
Analyse the application of different types of dyes. (Analysing)
Analyse unknown organic compounds with the help of different spectroscopic techniques. (Evaluating)
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Module I: Organic Spectroscopy (14 lectures)
General principles Introduction to absorption and emission spectroscopy.
UV Spectroscopy: Types of electronic transitions, Amax, Chromophores and Auxochromes, Bathochromic and
Hypsochromic shifts, Intensity of absorption; Application of Woodward Rules for calculation of Amax for the following
systems: a, B-unsaturated aldehydes, ketones, carboxylic acids and esters; Conjugated dienes: alicyclic, homoannular and
heteroannular; Extended conjugated systems (aldehydes, ketones and dienes); distinction between cis and trans isomers.
IR Spectroscopy: Fundamental and non-fundamental molecular vibrations; IR absorption positions of O, N and S containing
functional groups; Effect of H-bonding, conjugation, resonance and ring size on IR absorptions; Fingerprint region and its
significance; application in functional group analysis.
NMR Spectroscopy: Basic principles of Proton Magnetic Resonance, chemical shift and factors influencing it; Spin — Spin
coupling and coupling constant; Anisotropic effects in alkene, alkyne, aldehydes and aromatics, Interpretation of NMR
spectra of simple compounds.
Applications of IR, UV and NMR for identification of simple organic molecules.
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Module II: Carbohydrates (16 lectures)
Occurrence, classification and their biological importance.
Monosaccharides: Constitution and absolute configuration of glucose and fructose, epimers and anomers, mutarotation,
determination of ring size of glucose and fructose, Haworth projections and conformational structures; Interconversions of
aldoses and ketoses; Killiani- Fischer synthesis and Ruff degradation.
Disaccharides — Structure elucidation of maltose, lactose and sucrose.
Polysaccharides — Elementary treatment of starch, cellulose and glycogen.

Module IlI: Dyes (8 lectures)
Classification, Colour and constitution; Mordant and Vat Dyes; Chemistry of dyeing; Synthesis and applications of: Azo dyes
— Methyl orange; Triphenyl methane dyes -Malachite green and Rosaniline; Phthalein Dyes — Phenolphthalein; Natural
dyes —structure elucidation and synthesis of Alizarin and Indigotin; Edible Dyes with examples.

Module IV: Polymers (12 lectures)
Introduction and classification including di-block, tri-block and amphiphilic polymers; Polymerisation reactions -Addition
and condensation -Mechanism of cationic, anionic and free radical addition polymerization; Metallocene-based Ziegler-
Natta polymerisation of alkenes; Preparation and applications of plastics — thermosetting (phenol-formaldehyde,
Polyurethanes) and thermo softening (PVC, polythene); Fabrics — natural and synthetic (acrylic, polyamido, polyester);
Rubbers — natural and synthetic: Buna-S, Chloroprene and Neoprene; Vulcanization; Polymer additives; Introduction to;
Biodegradable and conducting polymers with examples.

Suggested Readings
1. Textbook of Organic Chemistry, P. S. Kalsi, New Age International (P) Ltd. Pub.
Organic Chemistry, R. T. Morrison, R. N. Boyd, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
F. W. Billmeyer, Textbook of Polymer Science, John Wiley & Sons, Inc.
Polymer Science, V. R. Gowariker, N. V. Viswanathan and J. Sreedhar, New Age International (P) Ltd. Pub.
Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural Products), I. L. Finar, Dorling Kindersley
(India) Pvt. Ltd. (Pearson Education).
Organic Chemistry, T.W. Graham Solomons, John Wiley & Sons, Inc.
Organic Chemistry, J. Clayden, N. Greeves, S. Warren, O. Wothers, Oxford University Press.
Natural Product Chemistry, J. Singh, S. M. Ali and J. Singh, Pragati Prakashan.
Organic Spectroscopy, W. Kemp, Palgrave.
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Mapping of COs to Syllabus

Module | Module Il Module Ill Module IV
COo1 H
CO2 H
CO3 H
co4 H
CO5 H

CHGCO0129: Green Chemistry (4-0-0)

Course Outcomes

1. Recall the principles, goals and limitations of green chemistry. (Remembering)
Understand how the principles of green chemistry apply to chemical synthesis. (Understanding)
Check if a chemical reaction follows or violates the principles of green chemistry. (Applying)
Analyse the benefits of green reactions. (Analysing)
Assess the overall impact on research and the environment. (Evaluating)
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Module I: Introduction to Green Chemistry (4 lectures)
What is Green Chemistry? Need for Green Chemistry, goals of green chemistry, limitations/ obstacles in the pursuit of the
goals of Green Chemistry.

Module Il: Principles of Green Chemistry and Designing a Chemical synthesis (30 lectures)
Twelve principles of Green Chemistry with their explanations and special emphasis on the following with examples:
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Designing a Green Synthesis using these principles; Prevention of Waste/ by-products; maximum incorporation of the
materials used in the process into the final products, Atom Economy, calculation of atom economy of the
rearrangement, addition, substitution and elimination reactions.

Prevention/ minimization of hazardous/ toxic products reducing toxicity risk = (function) hazard x exposure; waste or
pollution prevention hierarchy Green solvents— super critical fluids, water as a solvent for organic reactions, ionic
liquids, fluorous biphasic solvent, PEG, solvent less processes, immobilized solvents and how to compare greenness of
solvents.

Energy requirements for reactions — alternative sources of energy: use of microwaves and ultrasonic energy.

Selection of starting materials; avoidance of unnecessary derivatization—careful use of blocking/protecting groups.

Use of catalytic reagents (wherever possible) in preference to stoichiometric reagents; catalysis and green chemistry,
comparison of heterogeneous and homogeneous catalysis, bio catalysis, asymmetric catalysis and photo catalysis.
Prevention of chemical accidents designing greener processes, inherent safer design, principle of ISD —What you
don’t have cannot harm youl||, greener alternative to Bhopal Gas Tragedy (safer route to carbaryl) and Flixiborough
accident (safer route to cyclohexanol) subdivision of ISD, minimization, simplification, substitution, moderation and
limitation.

Strengthening/ development of analytical techniques to prevent and minimize the generation of hazardous
substances in chemical processes.

Module IlIl: Examples of Green Synthesis/ Reactions and some real-world cases (16 lectures)

a.

a o
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Green Synthesis of the following compounds: adipic acid, catechol, disodium iminodiacetate (alternative to Strecker
synthesis).

Microwave assisted reactions in water: Hofmann Elimination, methyl benzoate to benzoic acid, oxidation of toluene
and alcohols; microwave assisted reactions in organic solvents Diels-Alder reaction and decarboxylation reaction.
Ultrasound assisted reactions: sono chemical Simmons-Smith Reaction (Ultrasonic alternative to lodine).

Surfactants for Carbon Dioxide — replacing smog producing and ozone depleting solvents with CO, for precision
cleaning and dry cleaning of garments.

Designing of Environmentally safe marine antifoulant.

Right fit pigment: synthetic azo-pigments to replace toxic organic and inorganic pigments.

An efficient, green synthesis of a compostable and widely applicable plastic (poly lactic acid) made from corn.
Healthier Fats and oil by Green Chemistry: Enzymatic Inter esterification for production of no Trans-Fats and Oils.
Development of Fully Recyclable Carpet: Cradle to Cradle Carpeting.

Module IV: Future Trends in Green Chemistry (10 lectures)
Oxidation reagents and catalysts, biomimetic, multifunctional reagents; combinatorial green chemistry; Proliferation of
solvent free reactions; co crystal controlled solid state synthesis (C;S3); Green chemistry in sustainable development.

Suggested Readings

1.

2
3.
4.
5
6

New Trends in Green Chemistry, V. K. Ahluwalia, M. R. Kidwai, Anamalaya Publishers.

Oxford Green Chemistry -Theory and Practical, P. T. Anastas and J. K. Warner, University Press.

Introduction to Green Chemistry, A. S. Matlack, Marcel Dekker.

Real-World Cases in Green Chemistry, M. C. Cann and M. E. Connely, American Chemical Society, Washington.
Introduction to Green Chemistry, M. A. Ryan and M. Tinnes, American Chemical Society Washington.

Green Chemistry an Introductory Text 2nd Ed., M. Lancaster, RSC Publishing.

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV
co1 H H
CcCO2 M
cCO3 M
co4 H
CO5 M H

CHII0130: Inorganic Materials of Industrial Importance (4-0-0)

Course Outcomes

1.
2.

Remember the composition of some industrially important materials. (Remembering)
Understand the processes involved in the preparation of silicates materials. (Understanding)

142 | ADBU| Regulations and Syllabus|2021-22




DEPARTMENT OF CHEMISTRY

3.  Know the principle involved in the preparation and applications of fuel cells, industrial application of catalysts.
(Applying)

4. Know the differences between different types of surface coatings; know how to paint formulations are made.
(Analysing)

Module I: Silicate Industries (15 lectures)

a. Glass: Glassy state and its properties, classification (silicate and non-silicate glasses). Manufacture and processing of
glass, composition and properties of the following types of glasses: Soda lime glass, lead glass, armoured glass, safety
glass, borosilicate glass, fluorosilicate, coloured glass, photosensitive glass.

b. Ceramics: Brief introduction to types of ceramics, superconducting and semiconducting oxides, fullerenes, carbon
nanotubes and carbon fibre.

c. Cements: Manufacture of cement and the setting process, quick setting cements.

Module Il: Fertilizers (10 lectures)
Different types of fertilizers (N, P and K). Manufacture of the following fertilizers: Urea, ammonium nitrate, calcium
ammonium nitrate, ammonium phosphates, superphosphate of lime.

Module llI: Surface Coatings (5 lectures)
Brief introduction to and classification of surface coatings, Paints and pigments-formulation, composition and related
properties, Fillers, Thinners, Enamels, emulsifying agents. Special paints (Heat retardant, Fire retardant, Eco-friendly paint,
Plastic paint), Dyes, Wax polishing, Water and Oil paints, Metallic coatings (electrolytic and electroless), metal spraying and
anodizing.

Module IV: Batteries (10 lectures)
Working of the following batteries: Pb acid, Li-Battery, solid state electrolyte battery, fuel cells, solar cell and polymer cell.

Module V: Catalysis (10 lectures)
General principles and properties of catalysts, homogenous catalysis (catalytic steps and examples) and heterogenous
catalysis (catalytic steps and examples) and their industrial applications, deactivation or regeneration of catalysts.
Application of zeolites as catalysts.

Module VI: Chemical explosives (10 lectures)
Origin of explosive properties in organic compounds, preparation and explosive properties of lead azide, PETN, cyclonite
(RDX), Introduction to rocket propellants.

Suggested Readings

1. Industrial Chemistry, Vol I, E. Stocchi, Ellis Horwood Ltd. UK.
Elementary Principles of Chemical Processes, R. M. Felder and R. W. Rousseau, Wiley Publishers, New Delhi.
Introduction to Ceramics, W. D. Kingery, H. K. Bowen and D. R. Uhlmann, Wiley Publishers, New Delhi.
Riegel’s Handbook of Industrial Chemistry, J. A. Kent CBS Publishers, New Delhi.
Engineering Chemistry, P. C. Jain and M. Jain, Dhanpat Rai & Sons, Delhi.
Engineering Chemistry, R. Gopalan, D. Venkappayya and S. Nagarajan, Vikas Publications, New Delhi.
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Mapping of COs to Syllabus

Engineering Chemistry B. K. Sharma, , Goel Publishing House, Meerut.

Module | Module Il Module IlI Module IV Module V Module VI
co1 H M H
Cc0o2 H H
Cco3 H M
co4 H

CHECO0131: Industrial Chemicals and Environment (4-0-0)

Course Outcomes

1. Recall the hazard and handling of industrial gases and Inorganic chemicals. (Remembering)
2. Discussions of preparation of ultrapure metal in metallurgy having important applications. (Understanding)
3. Preventive measures to solve a specific problem related to environmental pollution. (Applying)
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4. To provide knowledge about the different sources of energy. (Analysing)
5. Identify and solve pollution-related production of energy. (Evaluating)

ule I: Industrial Gases and Inorganic Chemicals (10 lectures)

a. Industrial Gases: Large scale production uses storage and hazards in handling of the following gases: oxygen, nitrogen,
argon, neon, helium, hydrogen, acetylene, carbon monoxide, chlorine, fluorine, sulphur dioxide and phosgene.

b. Inorganic Chemicals: Manufacture, application, analysis and hazards in handling the following chemicals: hydrochloric
acid, nitric acid, sulphuric acid, caustic soda, common salt, bleaching powder, sodium thiosulphate, hydrogen
peroxide, potash alum, chrome alum, potassium dichromate and potassium permanganate.

ule II: Industrial Metallurgy (4 lectures)

Preparation of metals (ferrous and nonferrous) and ultrapure metals for semiconductor technology.

ule lll: Environment and its segments (30 lectures)

Ecosystems, biogeochemical cycles of carbon, nitrogen and sulphur.

Air Pollution: Major regions of atmosphere, chemical and photochemical reactions in atmosphere, air pollutants: types,
sources, particle size and chemical nature; Photochemical smog: its constituents and photochemistry, environmental
effects of ozone, major sources of air pollution.

Pollution by SO,, CO,, CO, NOy, H,S and other foul-smelling gases, methods of estimation of CO, NO4, SOy and control
procedures.

Effects of air pollution on living organisms and vegetation, greenhouse effect and Global warming, Ozone depletion by
oxides of nitrogen, chlorofluorocarbons and Halogens, removal of sulphur from coal. Control of particulates.

Water Pollution: Hydrological cycle, water resources, aquatic ecosystems, sources and nature of water pollutants,
techniques for measuring water pollution, impacts of water pollution on hydrological and ecosystems.

Water purification methods; Effluent treatment plants (primary, secondary and tertiary treatment). Industrial effluents
from the following industries and their treatment: electroplating, textile, tannery, dairy, petroleum and petrochemicals,
agro, fertilizer, etc. Sludge disposal.

Industrial waste management, incineration of waste., water treatment and purification (reverse osmosis, electro dialysis,
ion exchange). Water quality parameters for waste water, industrial water and domestic water.

ule IV: Energy & Environment (10 lectures)

Sources of energy: Coal, petrol and natural gas, Nuclear Fusion / Fission, Solar energy, Hydrogen, geothermal, Tidal and
Hydel, etc.

Nuclear Pollution: Disposal of nuclear waste, nuclear disaster and its management.

ule V: biocatalysts (6 Lectures)

Introduction to bio catalysis: Importance in “Green Chemistry” and Chemical Industry.

ested Readings

1. Industrial Chemistry, Vol I, E. Stocchi, Ellis Horwood Ltd. UK.

Elementary Principles of Chemical Processes, R. M. Felder and R. W. Rousseau, Wiley Publishers, New Delhi.
Handbook of Industrial Chemistry, J. A. K. Riegel, CBS Publishers, New Delhi.

A Textbook of Engineering Chemistry, S. S. Dara, S. Chand & Company Ltd. New Delhi.

Environmental Chemistry, K. De, New Age International Pvt., Ltd, New Delhi.

Environmental Pollution Analysis, S. M. Khopkar, Wiley Eastern Ltd, New Delhi.

Environmental Chemistry, S. E. Manahan, CRC Press.

Environmental Science, G. T. Miller, Brooks/ Cole.

Environmental Studies, A. Mishra, Selective and Scientific Books, New Delhi.
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Mapping of COs to Syllabus

Module | Module Il Module llI Module IV Module V
co1 H
CcCO2 H
cCO3 H
co4 H
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CHRMO0132: Research Methodology for Chemistry (4-0-0)

Course Outcomes

1. Recall resources for research literature, the purpose of a review article. (Remembering)
Explain methods of data analysis, explain how dc and ac circuits work. (Understanding).
Handle chemicals safely in the lab, dispose of chemicals the proper way. (Applying)
Differentiate between original research and review articles. (Analysing)
Select appropriate methods to analyses data. (Evaluating)
Develop a review paper based on original research articles. (Creating)
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Module I: Literature Survey (20 Lectures)
Print: Sources of information: Primary, secondary, tertiary sources; Journals: Journal abbreviations, abstracts, current
titles, reviews, monographs, dictionaries, text-books, current contents, Introduction to Chemical Abstracts and Beilstein,
Subject Index, Substance Index, Author Index, Formula Index, and other Indices with examples.
Digital: Web resources, E-journals, Journal access, TOC alerts, Hot articles, Citation index, Impact factor, H-index, E-
consortium, UGC infonet, E-books, Internet discussion groups and communities, Blogs, Preprint servers, Search engines,
Scirus, Google Scholar, Chem Industry, Wiki- Databases, Chem Spider, Science Direct, Sci Finder, Scopus.
Information Technology and Library Resources: The Internet and World Wide Web, Internet resources for chemistry,
Finding and citing published information.

Module II: Methods of Scientific Research and Writing Scientific Papers (20 Lectures)
Reporting practical and project work. Writing literature surveys and reviews, organizing a poster display, giving an oral
presentation.
Writing scientific papers — justification for scientific contributions, bibliography, description of methods, conclusions, the
need for illustration, style, publications of scientific work, writing ethics, avoiding plagiarism.

Module lll: Chemical Safety and Ethical Handling of Chemicals (12 Lectures)
Safe working procedure and protective environment, protective apparel, emergency procedure and first aid, laboratory
ventilation, safe storage and use of hazardous chemicals, procedure for working with substances that pose hazards,
flammable or explosive hazards, procedures for working with gases at pressures above or below atmospheric—safe storage
and disposal of waste chemicals, recovery, recycling and reuse of laboratory chemicals, procedure for laboratory disposal
of explosives, identification, verification and segregation of laboratory waste, disposal of chemicals in the sanitary sewer
system, incineration and transportation of hazardous chemicals.

Module IV: Data Analysis (13 Lectures)
The Investigative Approach: Making and Recording Measurements, Sl Units and their use, scientific method and design of
experiments.
Analysis and Presentation of Data: Descriptive statistics. Choosing and using statistical tests, chemometrics, analysis of
variance (ANOVA), Correlation and regression, Curve fitting, fitting of linear equations, simple linear cases, weighted linear
case, analysis of residuals, General polynomial fitting, linearizing transformations, exponential function fit, r and its abuse,
basic aspects of multiple linear regression analysis.

Module V: Electronics (10 Lectures)
Basic fundamentals of electronic circuits and their components used in circuits of common instruments like
spectrophotometers, typical circuits involving operational amplifiers for electrochemical instruments, elementary aspects
of digital electronics.

Suggested Readings
1. Practical skills in chemistry, J. R. Dean, A. M. Jones, D. Holmes, R. Reed, J. Weyers, and A. Jones, Prentice-Hall, Harlow.
Data analysis for chemistry D. B. Hibbert and J. J. Gooding, Oxford University Press.
Errors of observation and their treatment, J. Topping, Chapman Hall, London.
Quantitative chemical analysis, D. C. Harris, Freeman Chapters 3-5.
How to use Excel in analytical chemistry and in general scientific dataanalysis. R. de, Levie, Cambridge Univ. Press 487
pages.
6. Chemical safety matters — IUPAC — IPCS, Cambridge University Press, OSU safety manual 1.01.
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Mapping of COs to Syllabus

Module | Module Il Module Il Module IV Module V
co1 H
co2 H H
co3 H
co4 M H
CcO5 H
co6 H

CHSP0133: Inorganic Chemistry ll: s - and p-block elements (4-0-0)

Course Outcomes
1. Recall the concepts of general principles of metallurgy, the chemistry of s and p block elements.
(Remembering)
Explain the structure, bonding, properties and uses of some important inorganic compounds. (Understanding)
Apply the concepts to solve simple problems on periodic properties of s-block elements. (Applying)
Analyse the periodic properties p block elements. (Analysing)
Compare the usefulness and limitations of different metallurgical processes. (Evaluating)
Discuss the preparation, properties, structure and uses of some compounds of p-block elements. (Creating)

ou e wWwN

Module I: General Principles of Metallurgy (6 lectures)
Chief modes of occurrence of metals based on standard electrode potentials, Ellingham diagrams for reduction of metal
oxides using carbon and carbon monoxide as reducing agent, Electrolytic reduction, hydrometallurgy with reference to
cyanide process for silver and gold, Methods of purification of metals: electrolytic process, van Arkel-de Boer process and
Mond’s process, Zone refining.

Module II: Chemistry of s Block Elements (22 lectures)

a. General characteristics: melting point, flame colour, reducing nature, diagonal relationships and analogous behaviour
of first member of each group.

b. Reactions of alkali and alkaline earth metals with oxygen, hydrogen, nitrogen and water.
Common features such as ease of formation, thermal stability and solubility of the following alkali and alkaline earth
metal compounds: hydrides, oxides, peroxides, super oxides, carbonates, nitrates, sulphates.

d. Complex formation tendency of s-block elements; structure of the following complexes: crown ethers and cryptates
of Group I; basic beryllium acetate, beryllium nitrate, EDTA complexes of calcium and magnesium.

e. Solutions of alkali metals in liquid ammonia and their properties.

Module lll: Chemistry of p-block elements (6 lectures)
Electronic configuration, atomic and ionic size, metallic/non-metallic character, melting point, ionization enthalpy,
electron gain enthalpy, electronegativity, allotropy of C, P, S; inert pair effect; diagonal relationship between B and Si and
anomalous behaviour of first member of each group.
Module IV: Structure, bonding and properties: acidic/basic nature, stability, ionic/covalent nature, oxidation/reduction,
hydrolysis, action of heat on the following compounds (13 lectures)
a. Hydrides: hydrides of Group 13 (only diborane), Group14, Group 15 (EHswhere E=N, P, As, Sb, Bi), Group 16 and
Group 17.
b.  Oxides: oxides of phosphorus, sulphur and chlorine.
Oxoacids: oxoacids of phosphorus and chlorine; peroxoacids of sulphur.
d.  Halides: halides of silicon and phosphorus.

Module V: Preparation, properties, structure and uses of the following compounds (13 lectures)
a. Borazine.

Silicates, silicones.

Phosphonitrile halides {(PNCl;) » where n= 3 and 4}.

Interhalogen and pseudohalogen compounds.

Clathrate compounds of noble gases, xenon fluorides (MO treatment of XeF,).

® o0 T

Suggested Readings
1. Concise Inorganic Chemistry, J. D. Lee, Pearson Education.
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Concepts & Models of Inorganic Chemistry, B. E. Douglas, D. H. Mc Daniel and J. J. Alexander, , John Wiley Sons, N.Y.
Chemistry of the Elements, N. N. Greenwood and A. Earnshaw, Butterworth- Heinemann.

Advanced Inorganic Chemistry, F. A. Cotton and G. Wilkinson, Wiley, VCH.

Inorganic Chemistry, G. L. Miessler and D. A. Tarr, Pearson.

Inorganic Chemistry, D. F. Shriver, P.W. Atkins and C. H. Langford, Oxford University Press.

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV Module V
co1 H M M
CO2 L H H
co3 H
cCO4 H
CO5 H
CO6 H

CHOGO0134: Organic Chemistry-Il: Oxygen Containing Functional Groups (4-0-0)

Cour:

se Outcomes

1. Recall concepts of chemical reactivity of different organic compounds. (Remembering)

Explain the chemistry of halogenated hydrocarbons. (Understanding)

Solve problems of transformation of functional groups using different reactions conditions. (Applying)

2.
3.
4. Differentiate alcohols, phenol, ethers, epoxides. (Analysing)

Module I: Chemistry of Halogenated Hydrocarbons (16 lectures)

Alkyl halides: Methods of preparation and properties, nucleophilic substitution reactions — Sy1, Sn2 and Sni mechanisms
with stereo chemical aspects and effect of solvent etc.; nucleophilic substitution vs. elimination.

Aryl halides: Preparation (including preparation from diazonium salts) and properties, nucleophilic aromatic substitution;
SnAr, Benzyne mechanism.

Relative reactivity of alkyl, allyl, benzyl, vinyl and aryl halides towards nucleophilic substitution reactions.

Organometallic compounds of Mg (Grignard reagent) — Use in synthesis of organic compounds.

Module II: Alcohols, Phenols, Ethers and Epoxides (16 lectures)

Alcohols: preparation, properties and relative reactivity of 1°, 2°, 3° alcohols, Bouvaelt-Blanc Reduction; Oxidation of diols
by periodic acid and lead tetraacetate, Pinacol-Pinacolone rearrangement.

Phenols: Preparation and properties; Acidity and factors effecting it, Ring substitution reactions, Reimer-Tiemann and
Kolbe’s—Schmidt Reactions, Fries and Claisen rearrangements with mechanism.

Ethers and Epoxides: Preparation and reactions with acids. Reactions of epoxides with alcohols, ammonia derivatives and
LiAIHg.

Module lll: Carbonyl Compounds (16 lectures)

Structure, reactivity, preparation and properties; Nucleophilic additions, Nucleophilic addition-elimination reactions with
ammonia derivatives with mechanism; Mechanisms of Aldol and Benzoin condensation, Knoevenagel condensation,
Claisen-Schmidt, Perkin, Cannizzaro and Wittig reaction, Beckmann and Benzil-Benzilic acid rearrangements, haloform
reaction and Baeyer Villiger oxidation, a - substitution reactions, oxidations and reductions (Clemmensen, Wolff-Kishner,
LiAlH4, NaBH4, Meerwein-Pondorf-Verley (MPV), PDC.

Addition reactions of a, B- unsaturated carbonyl compounds: Michael addition.

Active methylene compounds: Keto-enol tautomerism, preparation and synthetic applications of diethyl malonate and
ethyl acetoacetate.

Module IV: Carboxylic Acids and their Derivatives (12 lectures)

General methods of preparation, physical properties and reactions of monocarboxylic acids, effect of substituents on
acidic strength, typical reactions of dicarboxylic acids, hydroxy acids and unsaturated acids.

Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative study of at acyl group,
mechanism of acidic and alkaline hydrolysis of esters, Claisen condensation, Dieckmann and Reformatsky reactions,
Hofmann- bromamide degradation and Curtius rearrangement.
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Sugg

ested Readings

1. Organic Chemistry, R. T. Morrison and R. N. Boyd, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
2. Organic Chemistry (Volume 1), I. L. Finar, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

3. Organic Chemistry, T. W. G. Solomons and C. B. Fryhle, John Wiley & Sons, Inc.

Mapping of COs to Syllabus

Module | Module Il Module IlI Module IV
co1 H H H H
co2 H
co3 H H H H
co4 H

CHPC0135: Physical Chemistry-Ill: Phase Equilibria and Chemical Kinetics (4-0-0)

Cour

Mod

Mod

Mod

Mod

Sugg

se outcomes
1. Recall basic concepts of chemical kinetics. (Remembering)

2. Explain concepts such as the Gibbs phase rule for non-reactive and reactive systems. (Understanding)
3. Apply the concepts of phase equilibria to systems with varying components. (Applying)

4.  Analyse the kinetics of different types of chemical reactions. (Analysing)

5. Design and solve analytical problems. (Creating)

ule I: Phase Equilibria (28 lectures)

Concept of phases, components and degrees of freedom, derivation of Gibbs Phase Rule for nonreactive and reactive
systems; Clausius-Clapeyron equation and its applications to solid-liquid, liquid-vapour and solid-vapour equilibria, phase
diagram for one component systems, with applications.

Phase diagrams for systems of solid-liquid equilibria involving eutectic, congruent and incongruent melting points, solid
solutions, Three component systems, water-chloroform-acetic acid system, triangular plots.

Binary solutions: Gibbs-Duhem-Margules equation, its derivation and applications to fractional distillation of binary
miscible liquids (ideal and nonideal), azeotropes, lever rule, partial miscibility of liquids, CST, miscible pairs, steam
distillation. Nernst distribution law: its derivation and applications.

ule Il: Chemical Kinetics (18 lectures)

Order and molecularity of a reaction, rate laws in terms of the advancement of a reaction, differential and integrated form
of rate expressions up to second order reactions, experimental methods of the determination of rate laws, kinetics of
complex reactions (integrated rate expressions up to first order only): (i) Opposing reactions (ii) parallel reactions and
(iii)consecutive reactions and their differential rate equations (steady-state approximation in reaction mechanisms) (iv)
chain reactions.

Temperature dependence of reaction rates; Arrhenius equation; activation energy, collision theory of reaction rates,
Lindemann mechanism, qualitative treatment of the theory of absolute reaction rates.

ule Ill: Catalysis (8 lectures)
Types of catalyst, specificity and selectivity, mechanisms of catalyzed reactions at solid surfaces; effect of particle size and
efficiency of nanoparticles as catalysts, Enzyme catalysis, Michaelis-Menten mechanism, acid-base catalysis.

ule IV: Surface chemistry (6 lectures)
Physical adsorption, chemisorption, adsorption isotherms, nature of adsorbed state.

ested Readings

1. Physical Chemistry, A. Peter and J. de Paula, Oxford University Press.

Physical Chemistry, G. W. Castellan, Narosa.

Molecular Thermodynamics, D. A. McQuarrie and J. D. Simon, Viva Books Pvt. Ltd. New Delhi.

Physical Chemistry, T. Engel and P. Reid, Prentice-Hall.

Commonly Asked Questions in Thermodynamics, M. J. Assael, A. R. H. Goodwin, M. Stamatoudis, W. A. Wakeham and
S. Will, CRC Press, NY.

Chemistry concepts and applications, S.S. Zundhal, Cengage India.

Physical Chemistry, D. W. Ball, Cengage India.

8. Physical Chemistry, R. G. Mortimer, Elsevier: NOIDA, UP.
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9. Physical Chemistry, I. N. Levine, Tata McGraw-Hill .

10. Physical Chemistry, C. R. Metz, Tata McGraw-Hill.

Mapping of COs to Syllabus
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Module | Module Il Module Il Module IV
co1 H
CO2 H
COo3 H
co4 H M
CO5 H M

CHIC0136: IT Skills for Chemists (1-0-1)

Course Outcomes

1. Recall the concepts of algebra, calculus, statistics etc. (Remembering)

2. Explain the various theorems and anecdotes related to algebra, calculus, statistics and, programming.
(Understanding)

Apply the concepts to evaluate standard deviation, entropy change from heat capacity data etc. (Application)
Differentiating between analytic and numerical solutions. (Analysing)

Assessing the challenges and bottlenecks in programming, analytic and numerical approaches. (Evaluating)
Apply their understanding to write new BASIC programs. (Creating)

ouksw

Module I: Mathematics

Fundamentals, mathematical functions, polynomial expressions, logarithms, the exponential function, units of a
measurement, interconversion of units, constants and variables, equation of a straight line, plotting graphs.

Uncertainty in experimental techniques: Displaying uncertainties, measurements in chemistry, decimal places, significant
figures, combining quantities.

Uncertainty in measurement: types of uncertainties, combining uncertainties, Statistical treatment. Mean, standard
deviation, relative error. Data reduction and the propagation of errors, graphical and numerical data reduction. Numerical
curve fitting: the method of least squares (regression).

Algebraic operations on real scalar variables (e.g., manipulation of van der Waals equation indifferent forms). Roots of
quadratic equations analytically and iteratively (e.g. pH of a weak acid). Numerical methods of finding roots (Newton-
Raphson, binary —bisection, e.g., pH of a weak acid not ignoring the ionization of water, volume of a van der Waals gas,
equilibrium constant expressions).

Differential calculus: The tangent line and the derivative of a function, numerical differentiation (e.g., change in pressure
for small change in volume of a van der Waals gas, potentiometric titrations).

Numerical integration (Trapezoidal and Simpson’s rule, e.g., entropy/enthalpy change from heat capacity data).

Module II: Computer programming

Constants, variables, bits, bytes, binary and ASCIl formats, arithmetic expressions, hierarchy of operations, inbuilt
functions, elements of the BASIC language, BASIC keywords and commands, Logical and relative operators, Strings and
graphics, compiled versus interpreted languages, Debugging, simple programs using these concepts, matrix addition and
multiplication, statistical analysis.

BASIC programs for curve fitting, numerical differentiation and integration (Trapezoidal rule, Simpson’s rule), finding roots
(quadratic formula, iterative, Newton-Raphson method).

HANDS ON
Module IlI: Introductory writing activities

Introduction to word processor and structure drawing (Chem Sketch) software. Incorporating chemical structures,
chemical equations, expressions from chemistry (e.g. Maxwell-Boltzmann distribution law, Bragg’s law, van der Waals
equation, etc.) into word processing documents.

Module IV: Handling numeric data

Spreadsheet software (Excel), creating a spreadsheet, entering and formatting information, basic functions and formulae,
creating charts, tables and graphs. Incorporating tables and graphs into word processing documents. Simple calculations,
plotting graphs using a spreadsheet (Planck’s distribution law, radial distribution curves for hydrogenic orbitals, gas kinetic
theory- Maxwell-Boltzmann distribution curves as function of temperature and molecular weight), spectral data, pressure-
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volume curves of van der Waals gas (van der Waals isotherms), data from phase equilibria studies. Graphical solution of
equations.

Module V: Numeric modelling
Simulation of pH metric titration curves. Excel functions LINEST and Least Squares. Numerical curve fitting, linear
regression (rate constants from concentration time data, molar extinction coefficients from absorbance data), numerical
differentiation (e.g., handling data from potentiometric and pH metric titrations, pKa of weak acid), integration (e.g.,
entropy/enthalpy change from heat capacity data).

Module VI: Statistical analysis
Gaussian distribution and Errors in measurements and their effect on data sets, Descriptive statistics using Excel, Statistical
significance testing: The t test, The F test.

Module VII: Presentation
Presentation graphics.

Suggested Readings
1. Mathematics for Physical Chemistry, D. A. McQuarrie, University Science Books.
Mathematics for Physical Chemistry, R. Mortimer, Elsevier.
The Chemical Maths Book, E. Steiner, Oxford University Press.
Chemical calculations, P. Yates, CRC Press.
Quantitative Chemical Analysis, D. C. Harris, Freeman.
How to use Excel in analytical chemistry and in general scientific data analysis R. de Levie, , Cambridge University
Press.
Physical chemistry on a Microcomputer, J. H. Noggle,. Little Brown & Co.
8. Programming in BASIC: Problem solving with structure and style, S. M. Venit, Jaico Publishing House: Delhi.
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Mapping of COs to Syllabus
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CHCS0137: Chemical Technology & Society (2-0-0)

Course Outcomes
1. Recall principles of techniques used in chemical industries. (Remembering)
Explain the principles of the techniques involved in distillation, separation processes. (Understanding)
Explore the effect of chemical technology on the environment. (Applying)
Analyse the pros and cons of the technology. (Analysing)
Outline methods for carrying out scientific experiments in ways that are least harmful to the environment. (Creating)

uhwnN

Module I: Chemical Technology
Basic principles of distillation, solvent extraction, solid-liquid leaching and liquid-liquid extraction, separation by
absorption and adsorption. An introduction into the scope of different types of equipment needed in chemical technology,
including reactors, distillation columns, extruders, pumps, mills, emulgators, scaling up operations in chemical industry,
introduction to clean technology.

Module IlI: Society
Exploration of societal and technological issues from a chemical perspective, chemical and scientific literacy as a means to
better understand topics like air and water (and the trace materials found in them that are referred to as pollutants);
energy from natural sources (i.e.solar and renewable forms), from fossil fuels and from nuclear fission; materials like
plastics and polymers and their natural analogues, proteins and nucleic acids, and molecular reactivity and
interconversions from simple examples like combustion to complex instances like genetic engineering and the
manufacture of drugs.
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Suggested Reading

1. Chemistry for changing times, J. W. Hill, T. W. McCreary and D. K. Kolb.

Mapping of COs to Syllabus

Module | Module Il
co1 H
co2 H
co3 H
co4 H
Cco5 M

CHBS0138: Business Skills for Chemists (2-0-0)

Course Outcomes

DEPARTMENT OF CHEMISTRY

1. To provide idea about market demanded business plans. (Remembering)

ouewWN

Module I: Business Basics

Explanation of IPR, Patents etc. and to understand their value. (Understanding)

Application and future scope of Chemistry in current research and global economics. (Applying)
Analyse financial aspects of business with case studies. (Analysing)
Designing valuable products or procedures for the patents. (Evaluating)
Develop entrepreneurial skills of chemistry. (Creating)

Key business concepts: Business plans, market need, project management and routes to market.

Module II: Chemistry in Industry

Current challenges and opportunities for the chemistry-using industries, role of chemistry inIndia and global economies.

Module Illl: Making money

Financial aspects of business with case studies.

Module IV: Intellectual property
Concept of intellectual property, patents.

Suggested Reading
WWW.rsC.0rg

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV
co1 H
cOo2 H
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cOo4 H
CO5 H
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CHCCO0139: Inorganic Chemistry Ill: Coordination Chemistry (4-0-0)

Course Outcomes

1. Recall the properties of coordination compounds and transition elements. (Remembering)

vk wnN

Interpret the properties of transition elements. (Understanding)
Make use of different theories of coordination compounds to explain their properties. (Applying)
Compare the chemistry of Lanthanides and Actinides. (Evaluating)
Discuss the reaction mechanisms of square planar complexes. (Creating)
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Module I: Coordination Chemistry (26 lectures)
Werner’s theory, valence bond theory (inner and outer orbital complexes), electro neutrality principle and back bonding.
Crystal field theory, measurement of 10 Dq (A.), CFSE in weak and strong fields, pairing energies, factors affecting the
magnitude of 10 Dq (A., At). Octahedral vs. tetrahedral coordination, tetragonal distortions from octahedral geometry
Jahn-Teller theorem, square planar geometry, Qualitative aspect of Ligand field and MO Theory.
IUPAC nomenclature of coordination compounds, isomerism in coordination compounds. Stereochemistry of complexes
with 4 and 6 coordination numbers. Chelate effect, polynuclear complexes, Labile and inert complexes.

Module II: Transition Elements (14 lectures)
General group trends with special reference to electronic configuration, colour, variable valency, magnetic and catalytic
properties, ability to form complexes. Stability of various oxidation states and e.m.f (Latimer diagrams), difference
between the first, second and third transition series.
Chemistry of Cr, Mn, Fe and Co in various oxidation states with special reference to the following compounds: peroxo
compounds of chromium, potassium dichromate, potassium permanganate, potassium ferrocyanide, potassium
ferricyanide, sodium nitroprusside and sodium cobaltinitrite.

Module llI: Lanthanoids and Actinoids (6 lectures)
Electronic configuration, oxidation states, colour, spectral and magnetic properties, lanthanide contraction, separation of
lanthanides (ion-exchange method only).

Module IV: Inorganic Reaction Mechanism (14 lectures)
Introduction to inorganic reaction mechanisms, substitution reactions in square planar complexes, trans-effect, theories of
trans effect, thermodynamic and kinetic stability.

Suggested Readings

1. Inorganic Chemistry, K. F. Purcell and J. C. Kotz, W.B. Saunders Co.
Inorganic Chemistry, J. E. Huheey, Prentice Hall.
Advanced Inorganic Chemistry, F. A. Cotton and G. Wilkinson, Wiley-VCH.
Mechanisms of Inorganic Chemistry, F. Basolo, and R. C. Pearson, John Wiley & Sons, NY.
Chemistry of the Elements, N. N. Greenwood and A. Earnshaw, Butterworth- Heinemann.
Inorganic Chemistry(adapted), G. L. Miessler and D. A. Tarr, Pearson.
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CHHC0140: Organic Chemistry lll: Heterocyclic Chemistry (4-0-0)

Course Outcomes

1. Preparation and reactions of amines, nitrile, isonitrile and nitro compounds etc. (Remembering)
Preparation and properties of polynuclear aromatic compounds. (Understanding)
Synthetic route for the preparation of heterocycles and applications in the present research. (Applying)
Structural elucidation of polynuclear aromatic compounds, alkaloids and terpens etc. (Analysing)
Total synthesis of important alkaloids. (Evaluating)
Development of alternative routes to manufacture natural products. (Creating)

oukwnN

Module I: Nitrogen Containing Functional Groups (18 lectures)
Preparation and important reactions of nitro compounds, nitriles and isonitriles.
Amines: Preparation and properties: Effect of substituent and solvent on basicity; Gabriel phthalimide synthesis,
Carbylamine reaction, Mannich reaction, Hoffmann’s exhaustive methylation, Hofmann-elimination reaction; Distinction
between 1°, 2° and 3° amines with Hinsberg reagent and nitrous acid.
Diazonium Salts: Preparation and their synthetic applications.
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Module II: Polynuclear Hydrocarbons (8 lectures)
Aromaticity of polynuclear hydrocarbons, structure elucidation of naphthalene; Preparation and properties of
naphthalene, phenanthrene and anthracene.

Module IlI: Heterocyclic Compounds (22 lectures)
Classification and nomenclature, Structure, aromaticity in 5-numbered and 6-membered rings containing one heteroatom;
Synthesis, reactions and mechanism of substitution reactions of: Furan, Pyrrole (Paal-Knorr synthesis, Knorr pyrrole
synthesis, Hantzsch synthesis), Thiophene, Pyridine (Hantzsch synthesis), Indole(Fischer indole synthesis and Madelung
synthesis), Quinoline and isoquinoline, (Skraup synthesis, Friedlander’s synthesis, Knorr quinoline synthesis, Doebner-
Miller synthesis, Bischler-Napieralski reaction, Pictet-Spengler reaction, Pomeranz-Fritsch reaction)

Module IV: Alkaloids (6 lectures)
Natural occurrence, General structural features, Isolation and their physiological action, Hoffmann’s exhaustive
methylation, Emde’s modification; Structure elucidation and synthesis of Nicotine, medicinal importance of Nicotine,
Hygrine, Quinine, Morphine, Cocaine, and Reserpine.

Module V: Terpenes (6 lectures)
Occurrence, classification, isoprene rule; Elucidation of structure and synthesis of Citral.

Suggested Readings

1. Organic Chemistry, R. T. Morrison and R. N. Boyd, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

2. Organic Chemistry (Volume 1), I. L. Finar, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

3.  Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural Products), I. L. Finar, Dorling Kindersley
(India) Pvt. Ltd. (Pearson Education).

4. Introduction to the Chemistry of Heterocyclic compounds, R. M. Acheson, John Wiley & Sons.

5. Organic Chemistry, T. W. G. Solomons, John Wiley & Sons, Inc.

6. Textbook of Organic Chemistry, P. S. Kalsi, New Age International (P) Ltd. Pub.

7. Organic Chemistry, J. Clayden, , N. Greeves, , S. Warren and P .Wothers, Oxford University Press.

8. Natural Product Chemistry, J. Singh, S.M. Ali. and J. Singh, Pragati Parakashan.

Mapping of COs to Syllabus

Module | Module Il Module Il Module IV Module V
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CHELO0141: Physical Chemistry IV: Electrochemistry (4-0-0)

Course Outcomes

1. Recall fundamental concepts of electrochemistry. (Remembering)

2. Explain principles associated with Faraday’s laws of electrolysis. (Understanding)

3. Application of theories of conductance measurements. (Applying)

4. Distinguish between different types of electrochemical cells, electrodes. (Analysing)
5. Measurements of dipole moment and molecular polarizabilities. (Evaluating)

Module I: Conductance (20 lectures)

Arrhenius theory of electrolytic dissociation. Conductivity, equivalent and molar conductivity and their variation with
dilution for weak and strong electrolytes. Molar conductivity at infinite dilution. Kohlrausch law of independent migration
of ions. Debye-Hiickel-Onsager equation, Wien effect, Debye-Falkenhagen effect, Walden'’s rules.

lonic velocities, mobilities and their determinations, transference numbers and their relation to ionic mobilities,
determination of transference numbers using Hittorf and Moving Boundary methods. Applications of conductance
measurement: (i) degree of dissociation of weak electrolytes, (ii) ionic product of water (iii) solubility and solubility product
of sparingly soluble salts, (iv) conductometric titrations, and (v) hydrolysis constants of salts.
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Module IlI: Electrochemistry (28 lectures)

Quantitative aspects of Faraday’s laws of electrolysis, rules of oxidation/reduction of ions based on half-cell potentials,
applications of electrolysis in metallurgy and industry.

Chemical cells, reversible and irreversible cells with examples. Electromotive force of a cell and its measurement, Nernst
equation; Standard electrode (reduction) potential and its application to different kinds of half-cells. Application of EMF
measurements in determining(i) free energy, enthalpy and entropy of a cell reaction, (ii) equilibrium constants, and (iii) pH
values, using hydrogen, quinone-hydroquinone, glass and SbO/Sb,05 electrodes.

Concentration cells with and without transference, liquid junction potential; determination of activity coefficients and
transference numbers. Qualitative discussion of potentiometric titrations (acid-base, redox, precipitation).

Module Ill: Electrical & Magnetic Properties of Atoms and Molecules (12 lectures)

Sugg

Basic ideas of electrostatics, Electrostatics of dielectric media, Clausius-Mosotti equation, Lorenz-Laurentz equation,
Dipole moment and molecular polarizabilities and their measurements, diamagnetism, paramagnetism, magnetic
susceptibility and its measurement, molecular interpretation.

ested Readings

1. Physical Chemistry, P.W. Atkins and J. D. Paula, Oxford University Press.

Physical Chemistry, G. W. Castellan, Narosa.

Physical Chemistry, R. G. Mortimer, Elsevier, NOIDA, UP.

Physical Chemistry, G. M. Barrow, Tata McGraw Hill, New Delhi.

Physical Chemistry, T. Engel and P. Reid Prentice-Hall.

Concise Physical Chemistry, D. W. Rogers, Wiley.

Physical Chemistry, R. J. Silbey, R. A. Alberty and M. G. Bawendi John Wiley & Sons, Inc.
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Mapping of COs to Syllabus

Module | Module Il Module Ill
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Cour:

Mod

B0142: Analytical Clinical Biochemistry (1-0-1)

se Outcomes
1. Recall properties of biological molecules. (Remembering)

2. Explain the classification of lipids, nucleic acids etc, their biological importance. (Understanding)

3. Identify and characterize carbohydrates, determine their iodine number etc. (Applying)

4. Relate the cause of diseases to deficiency or mutations of biomolecules. (Analysing)

5. Develop protocols for studying biomolecules. (Creating)

ule I: Basic understanding of the structures, properties and functions of carbohydrates, lipids and proteins

Review of concepts studied in the core course: Carbohydrates: Biological importance of carbohydrates, Metabolism,
Cellular currency of energy (ATP), Glycolysis, Alcoholic and Lactic acid fermentations, Krebs cycle.

Isolation and characterization of polysaccharides, Proteins: Classification, biological importance; Primary and secondary
and tertiary structures of proteins: a-helix and B- pleated sheets, Isolation, characterization, denaturation of proteins.
Enzymes: Nomenclature, Characteristics (mention of Ribozymes), Classification; Active site, Mechanism of enzyme action,
Stereospecificity of enzymes, Coenzymes and cofactors, Enzyme inhibitors, Introduction to Biocatalysis: Importance in
“Green Chemistry” and Chemical Industry.

Lipids: Classification. Biological importance of triglycerides and phosphoglycerides and cholesterol; Lipid membrane,
Liposomes and their biological functions and underlying applications, Lipoproteins, properties, functions and biochemical
functions of steroid hormones, biochemistry of peptide hormones.

Structure of DNA (Watson-Crick model) and RNA, Genetic Code, Biological roles of DNA and RNA: Replication, Transcription
and Translation, introduction to Gene therapy.

Enzymes: Nomenclature, classification, effect of pH, temperature on enzyme activity, enzyme inhibition.
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Module II: Biochemistry of disease: A diagnostic approach by blood/ urine analysis

Blood: Composition and functions of blood, blood coagulation. Blood collection and preservation of samples. Anaemia,
Regulation, estimation and interpretation of data for blood sugar, urea, creatinine, cholesterol and bilirubin.

Urine: Collection and preservation of samples, formation of urine, composition and estimation of constituents of normal
and pathological urine.

Experiments

TS T hD OO0 TO

. Identification and estimation of the following:

. Carbohydrates — qualitative and quantitative.

. Lipids — qualitative.

. Determination of the iodine number of oil.

. Determination of the saponification number of oil.

Determination of cholesterol using Liebermann- Burchard reaction.

. Proteins — qualitative.
. Isolation of protein.

Determination of protein by the Biuret reaction.
Determination of nucleic acids

Suggested Readings

1.
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Tool of Biochemistry, T. G. Cooper.

Practical Biochemistry, K. Wilson and J. Walker.

Varley’s Practical Clinical Biochemistry, A. H. Gowenlock,.

Textbook of Biochemistry, T. M. Devlin.

Biochemistry, J. M. Berg, J. L.Tymoczko and L. Stryer.

Textbook of Biochemistry and Human Biology, G. P. Talwar and M. Srivastava.
Biochemistry, A. L. Lehninger.

Laboratory Handbook of Chromatographic Method, O. Mikes, and R. A. Chalmers,

Mapping of COs to Syllabus

Module | Module Il
co1 H
CcCO2 H
co3 H
co4 H
CO5 H M

CHGMO0143: Green Methods in Chemistry (1-0-1)

Course Outcomes

1.
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Recall the different causes of environmental pollution. (Remembering)

Learn the twelve principles of Green Chemistry to solve environmental issues. (Understanding)
Apply their knowledge of green chemistry in the applied research field. (Applying)

Analyse some real-world cases in Green Chemistry. (Analysing)

Identify the causes of environmental degradation and find solutions for its protection. (Creating)

Module I: Tools of Green chemistry, Twelve principles of Green Chemistry, with examples.

=
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The following Real-world Cases in Green Chemistry should be discussed:

A green synthesis of ibuprofen which creates less waste and fewer byproducts (Atom economy).

Surfactants for Carbon Dioxide — replacing smog producing and ozone depleting solvents with CO, for precision
cleaning and dry cleaning of garments.

Environmentally safe antifoulant.

CO; as an environmentally friendly blowing agent for the polystyrene foam sheet packaging market.

Using a catalyst to improve the delignifying (bleaching) activity of hydrogen peroxide.

A new generation of environmentally advanced preservative: getting the chromium and arsenic out of pressure
treated wood.

Right fit pigment: synthetic azo pigments to replace toxic organic and inorganic pigments.

Development of a fully recyclable carpet: cradle to cradle carpeting.
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Suggested Readings
1. Environmental Chemistry, S. E. Manahan, CRC Press.
2. Environmental Science, G. T. Miller, Brooks/Cole.
3. Environmental Studies, A. Mishra, Selective and Scientific Books, New Delhi.

Mapping of COs to Syllabus

Module |
co1 H
co2 H
co3 H
co4 H
co6 M

CHPC0144: Pharmaceutical Chemistry (1-0-1)

Course outcomes
1. Recall methodology of drug design and development. (Remembering)
Explain the theory behind the synthesis of a host of drugs. (Understanding)
Apply the principles for the preparation of a few selected drugs in the laboratory. (Application)
Know optimal preparation methods for different classes of drugs. (Analysing)
Compare aerobic and anaerobic fermentation processes. (Evaluation)

uRewN

Module I: Drugs & Pharmaceuticals
Drug discovery, design and development, basic retrosynthetic approach, synthesis of the representative drugs of the
following classes: analgesics agents, antipyretic agents, anti-inflammatory agents (Aspirin, paracetamol, Ibuprofen);
antibiotics (Chloramphenicol); antibacterial and antifungal agents (Sulphonamides; Sulphanethoxazol, Sulphacetamide,
Trimethoprim); antiviral agents (Acyclovir), Central Nervous System agents (Phenobarbital, Diazepam), Cardiovascular
(Glyceryl trinitrate), antilaprosy (Dapsone), HIV-AIDS related drugs (AZT- Zidovudine).

Module II: Fermentation
Aerobic and anaerobic fermentation. Production of (i) Ethyl alcohol and citric acid, (ii)Antibiotics; Penicillin, Cephalosporin,
Chloromycetin and Streptomycin, (iii) Lysine, Glutamic acid, Vitamin B2, Vitamin B12 and Vitamin C.

Experiments
a. Preparation of Aspirin and its analysis.
b. Preparation of magnesium bisilicate (Antacid).

Suggested Readings
1. Introduction to Medicinal Chemistry, G. L. Patrick, Oxford University Press, UK.
2. Medicinal and Pharmaceutical Chemistry, Hakishan and V.K. Kapoor, Vallabh Prakashan, Pitampura, New Delhi.
3. Principles of Medicinal Chemistry, W. O. Foye, L. Thomas and D. A. L. William, B.I. Waverly Pvt. Ltd. New Delhi.

Mapping of COs to Syllabus

Module | Module Il
co1 H
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co3 H
cCo4 H M
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CHMDO0145: Molecular Modelling & Drug Design (4-0-0)

Course outcomes
1. Recall the concepts of molecular modelling. (Remembering).
2.  Explain the concepts of molecular modelling and their significance. (Understanding).
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Apply the concepts to evaluate and construct a comparative model to deduce the structure of proteins. (Application)
Differentiating between non-derivative, first derivative and second derivative minimization methods. (Analysing)

To predict the protein structures by employing different approaches. (Evaluating)

To design new hit molecules which can be used as lead molecules for drug design. (Creating)

ovkw

Module I: Introduction to Molecular Modelling (10 lectures)
Introduction. Useful Concepts in Molecular Modelling: Coordinate Systems. Potential Energy Surfaces. Molecular Graphics,
Surfaces, Computer Hardware and Software. The Molecular Modelling Literature.

Module Il: Force Fields (14 lectures)
Fields: Bond Stretching, Angle Bending, Introduction to non-bonded interactions. Electrostatic interactions, van der Waals
Interactions. Hydrogen bonding in Molecular Mechanics. Force Field Models for the Simulation of Liquid Water.

Module Ill: Energy Minimization and Computer Simulation (12 lectures)
Minimization and related methods for exploring the energy surface. Non-derivative method, First and second order
minimization methods. Computer simulation methods. Simple thermodynamic properties and Phase Space. Boundaries.
Analysing the results of a simulation and estimating Errors.

Module IV: Molecular Dynamics & Monte Carlo Simulation (12 lectures)
Molecular Dynamics Simulation Methods. Molecular Dynamics using simple models. Molecular Dynamics with continuous
potentials. Molecular Dynamics at constant temperature and pressure. Metropolis method. Monte Carlo simulation of
molecules. Mode issued in Monte Carlo simulations of polymers.

Module V: Structure Prediction and Drug Design (12 lectures)
Structure prediction - Introduction to comparative Modeling. Sequence alignment. Constructing and evaluating a
comparative model. Predicting protein structures by 'Threading’, Molecular docking. Structure based de novo ligand
design, Drug Discovery — Chemoinformatics — QSAR.

Suggested Readings
1. Molecular Modelling Principles and Application, A. R. Leach, Longman.
2. Molecular Dynamics Simulation Elementary Methods, J. M. Haile, John Wiley and Sons.

3.

Mapping of COs to Syllabus

QSAR and Molecular Modeling, S. P. Gupta, Springer — Anamaya Publishers.

Module | Module Il Module Il Module IV Module V
co1 H H H
CO2 M M
co3 H
co4 M
CcCO5 M
CO6 M M

CHIMO0146: Instrumental Methods of Chemical Analysis (4-0-0)

Course Outcomes
1. Recalling various spectroscopic and separation techniques in chemistry. (Remembering)
2. Explain the principles of elemental analysis and separation techniques. (Understanding)
3. Application of various techniques. (Applying)
4. Analyse and draw conclusions based on experimental data. (Analysing)

Module I: Introduction to spectroscopic methods of analysis (4 lectures)
Recap of the spectroscopic methods covered in detail in the core chemistry syllabus:
Treatment of analytical data, including error analysis, classification of analytical methods and the types of instrumental
methods, consideration of electromagnetic radiation.

Module II: Molecular spectroscopy (16 lectures)

Infrared spectroscopy: Interactions with molecules: absorption and scattering. Means of excitation (light sources),
separation of spectrum (wavelength dispersion, time resolution), detection of the signal (heat, differential detection),
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interpretation of spectrum (qualitative, mixtures, resolution), advantages of Fourier Transform (FTIR), samples and results
expected, applications: Issues of quality assurance and quality control, special problems for portable instrumentation and
rapid detection.

UV-Visible/ Near IR — emission, absorption, fluorescence and photo accoustic, excitation sources (lasers, time resolution),
wavelength dispersion (gratings, prisms, interference filters, laser, placement of sample relative to dispersion, resolution),
Detection of signal (photocells, photomultipliers, diode arrays, sensitivity and S/N), Single and Double Beam instruments,
Interpretation (quantification, mixtures, absorption vs. fluorescence and the use of time, photo accoustic, fluorescent
tags).

Module IlI: Separation techniques (16 lectures)

Chromatography: Gas chromatography, liquid chromatography, supercritical fluids, Importance of column technology
(packing, capillaries), Separation based on increasing number of factors (volatility, solubility, interactions with stationary
phase, size, electrical field), Detection: simple vs. specific (gas and liquid), Detection as a means of further analysis (use of
tags and coupling to IR and MS), electrophoresis (plates and capillary) and use with DNA analysis.

Immunoassays and DNA techniques

Mass spectroscopy: Making the gaseous molecule into an ion (electron impact, chemical ionization), Making liquids and
solids into ions (electrospray, electrical discharge, laser desorption, fast atom bombardment), Separation of ions on basis
of mass to charge ratio, Magnetic, Time of flight, Electric quadrupole, resolution, time and multiple separations, detection
and interpretation (how this is linked to excitation).

Module IV: Elemental analysis (8 lectures)

Mass spectrometry (electrical discharges).

Atomic spectroscopy: Atomic absorption, Atomic emission, and Atomic fluorescence.

Excitation and getting sample into gas phase (flames, electrical discharges, plasmas), wavelength separation and resolution
(dependence on technique), Detection of radiation (simultaneous/scanning, signal noise), Interpretation (errors due to
molecular and ionic species, matrix effects, other interferences).

Module V: NMR spectroscopy (4 lectures)

Principle, Instrumentation, factors affecting chemical shift, spin coupling, applications.

Module VI: Electroanalytical Methods (4 lectures)

Potentiometry & Voltammetry.

Module VII: Radiochemical Methods (4 lectures)

Module VIII: X-ray analysis and electron spectroscopy (surface analysis) (4 lectures)

Suggested Readings

1. Principles of Instrumental Analysis, D. A. Skoog, F. J. Holler and S. Crouch.
2. Instrumental Methods of Analysis, W. Merritt, D. Settle.

3.  Physical Chemistry, P.W. Atkins.

4.  Physical Chemistry, G.W. Castellan.

5. Fundamentals of Molecular Spectroscopy, C. N. Banwell.

6. Infrared Spectral Interpretations: A Systematic Approach, Smith, B.

7.  Physical Chemistry, Moore, W. J.

Mapping of COs to Syllabus
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CHSC0147: Solutions, Phase Equilibrium, Conductance, Electrochemistry & Functional Group Organic Chemistry-

I (4-0-0)

Course Outcomes

1.

veEwN

Module I:
a.

Module
a.

Recall the concepts of solutions, electrochemistry and phase equilibrium. (Remembering)

Explain the properties and reactivity of different organic compounds. (Understanding)

Solve problems on electrochemistry, phase equilibrium, solutions etc. (Applying)

Differentiating between the primary, secondary, tertiary and quaternary structure of proteins. (Analysing)
Decide which synthetic route to apply when solving problems on organic chemistry. (Evaluating)

Physical Chemistry (30 Lectures)

Solutions

Thermodynamics of ideal solutions: Ideal solutions and Raoult’s law, deviations from Raoult’s law—non-ideal solutions.
Vapour pressure-composition and temperature composition curves of ideal and non-ideal solutions. Distillation of
solutions. Lever rule. Azeotropes. Partial miscibility of liquids: Critical solution temperature; effect of impurity on
partial miscibility of liquids. Immiscibility of liquids- Principle of steam distillation. Nernst distribution law and its
applications, solvent extraction.

Phase Equilibrium

Phases, components and degrees of freedom of a system, criteria of phase equilibrium. Gibbs Phase Rule and its
thermodynamic derivation. Derivation of Clausius — Clapeyron equation and its importance in phase equilibria. Phase
diagrams of one-component systems (water and sulphur) and two component systems involving eutectics, congruent
and incongruent melting points (lead-silver, FeCl3-H,0 and Na-K only).

Conductance

Conductivity, equivalent and molar conductivity and their variation with dilution for weak and strong electrolytes.
Kohlrausch law of independent migration of ions.

Transference number and its experimental determination using Hittorf and Moving boundary methods. lonic mobility.
Applications of conductance measurements: determination of degree of ionization of weak electrolyte, solubility and
solubility products of sparingly soluble salts, ionic product of water, hydrolysis constant of a salt. Conductometric
titrations (only acid base).

Electrochemistry

Reversible and irreversible cells. Concept of EMF of a cell. Measurement of EMF of a cell. Nernst equation and its
importance. Types of electrodes. Standard electrode potential. Electrochemical series. Thermodynamics of a
reversible cell, calculation of thermodynamic properties: AG, AH and AS from EMF data. Calculation of equilibrium
constant from EMF data. Concentration cells with transference and without transference. Liquid junction potential
and salt bridge. pH determination using hydrogen electrode and quinhydrone electrode. Potentiometric titrations -
qualitative treatment (acid-base and oxidation-reduction only).

Il: Organic Chemistry (30 Lectures)

Carboxylic acids and their derivatives (6 lectures)

Carboxylic acids (aliphatic and aromatic) Preparation: Acidic and Alkaline hydrolysis of esters. Reactions: Hell —
Vohlard — Zelinsky Reaction. Carboxylic acid derivatives (aliphatic): (Up to 5 carbons).

Preparation: Acid chlorides, Anhydrides, Esters and Amides from acids and their interconversion.

Reactions: Comparative study of nucleophilicity of acyl derivatives. Reformatsky Reaction, Perkin condensation.
Amines and Diazonium Salts (6 Lectures)

Amines (Aliphatic and Aromatic): (Upto 5 carbons) Preparation: from alkyl halides, Gabriel’s Phthalimide synthesis,
Hofmann Bromamide reaction.

Reactions: Hofmann vs. Saytzeff elimination, Carbylamine test, Hinsberg test, with HNO2, Schotten — Baumann
Reaction. Electrophilic substitution (case aniline): nitration, bromination, sulphonation.

Diazonium salts: Preparation: from aromatic amines. Reactions: conversion to benzene, phenol, dyes.

Amino Acids, Peptides and Proteins (10 Lectures)

Preparation of Amino Acids: Strecker synthesis using Gabriel’s phthalimide synthesis. Zwitterion, Isoelectric point and
Electrophoresis. Reactions of Amino acids: ester of -COOH group, acetylation of -NH2 group, complexation with Cu2+
ions, ninhydrin test. Overview of Primary, Secondary, Tertiary and Quaternary Structure of proteins. Determination of
Primary structure of Peptides by degradation Edmann degradation (N-terminal) and C—terminal (thiohydantoin and
with carboxypeptidase enzyme). Synthesis of simple peptides (upto dipeptides) by N-protection (t-butyloxycarbonyl
and phthaloyl) & C activating groups and Merrifield solid-phase synthesis.

Carbohydrates (8 Lectures)

Classification, and General Properties, Glucose and Fructose (open chain and cyclic structure), Determination of
configuration of monosaccharides, absolute configuration of Glucose and Fructose, Mutarotation, ascending and
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descending in monosaccharides. Structure of disacharrides (sucrose, cellobiose, maltose, lactose) and polysacharrides
(starch and cellulose) excluding their structure elucidation.

Suggested Readings

1.
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Physical Chemistry, G. M. Barrow, Tata McGraw-Hill.

Physical Chemistry, G. W. Castellan, Narosa.

General Chemistry, J. C. Kotz, P. M. Treichel and J. R. Townsend, Cengage Lening India Pvt. Ltd., New Delhi.
University Chemistry, B. H. Mahan, Narosa.

General Chemistry, R. H. Petrucci, Macmillan Publishing Co.: New York.

Organic Chemistry, R. T. Morrison and R. N. Boyd, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
Organic Chemistry (Volume 1), I. L. Finar, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

Organic Chemistry (Volume 2), I. L. Finar, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
Lehninger’s Principles of Biochemistry, D. L. Nelson and M. M. Cox, W. H. Freeman.

Biochemistry, J. M. Berg, J. L. Tymoczko and L. Stryer, W. H. Freeman.

Mapping of COs to syllabus
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CO 2 H
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CHCS0148: Chemistry of d-block elements, Quantum Chemistry & Spectroscopy (4-0-0)

Course
1.
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outcomes
Recall properties of d- and f- block elements. (Remembering)
Explain the principles of quantum mechanics and spectroscopy. (Understanding)
Calculate positions of absorption lines of molecules and energies and wavefunctions. (Applying)
Differentiate between theories behind the formation of coordination compounds. (Analysing)
Assess the right approach to apply when predicting properties or calculating wavefunctions. (Evaluating)
Predict shapes and structure of molecules of coordination compounds. (Creating)

Module I: Inorganic Chemistry (30 Lectures)

a.

Transition Elements (12 Lectures)

General group trends with special reference to electronic configuration, variable valency, colour, magnetic and
catalytic properties, ability to form complexes and stability of various oxidation states (Latimer diagrams) for Mn, Fe
and Cu.

Lanthanoids and actinoids: Electronic configurations, oxidation states, colour, magnetic properties, lanthanide
contraction, separation of lanthanides (ion exchange method only).

Coordination Chemistry (8 Lectures)

Valence Bond Theory (VBT): Inner and outer orbital complexes of Cr, Fe, Co, Ni and Cu (coordination numbers 4 and
6). Structural and stereoisomerism in complexes with coordination numbers 4 and 6. Drawbacks of VBT. IUPAC
system of nomenclature.

Crystal Field Theory (10 Lectures)

Crystal field effect, octahedral symmetry. Crystal field stabilization energy (CFSE), Crystal field effects for weak and
strong fields. Tetrahedral symmetry. Factors affecting the magnitude of D. Spectrochemical series. Comparison of
CFSE for Oh and Td complexes, Tetragonal distortion of octahedral geometry. Jahn-Teller distortion, Square planar
coordination.

Module II: Physical Chemistry (30 Lectures)

a.

Quantum Chemistry & Spectroscopy (24 Lectures)

Wave-particle duality. Link between spectroscopy and quantum chemistry. Electromagnetic radiation and its
interaction with matter. Types of spectroscopy. Difference between atomic and molecular spectra. Born
Oppenheimer approximation: Separation of molecular energies into translational, rotational, vibrational and
electronic components. Postulates of quantum mechanics, quantum mechanical operators. Free particle. Particle in a
1-D box (complete solution), quantization, normalization of wave functions, concept of zero-point energy. Rotational
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Motion: Schrodinger equation of a rigid rotator and brief discussion of its results (solution not required). Quantization
of rotational energy levels.

Microwave (pure rotational) spectra of diatomic molecules. Selection rules. Structural information derived from
rotational spectroscopy.

Vibrational Motion: Schrédinger equation of a linear harmonic oscillator and brief discussion of its results (solution
not required). Quantization of vibrational energy levels. Selection rules, IR spectra of diatomic molecules. Structural
information derived from vibrational spectra. Vibrations of polyatomic molecules. Group frequencies. Effect of
hydrogen bonding (inter- and intramolecular) and substitution on vibrational frequencies.

Electronic Spectroscopy: Electronic excited states. Free Electron model and its application to electronic spectra of
polyenes. Colour and constitution, chromophores, auxochromes, bathochromic and hypsochromic shifts.
Photochemistry (6 Lectures)

Laws of photochemistry. Lambert-Beer’s law. Fluorescence and phosphorescence. Quantum efficiency and reasons
for high and low quantum yields. Primary and secondary processes in photochemical reactions. Photochemical and
thermal reactions. Photoelectric cells.

Suggested Readings

1.
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Physical Chemistry, G. M. Barrow, Tata McGraw-Hill.

Physical Chemistry, G. W. Castellan, Narosa.

General Chemistry, J. C. Kotz, P. M. Treichel and J. R. Townsend, Cengage Lening India Pvt. Ltd., New Delhi.
University Chemistry, B. H. Mahan, Narosa.

General Chemistry, R. H. Petrucci, Macmillan Publishing Co.: New York.

A New Concise Inorganic Chemistry, J. D. Lee,, E.L.B.S.

Basic Inorganic Chemistry, F. A. Cotton, and G. Wilkinson, John Wiley.

Inorganic Chemistry, D. F. Shriver, and P. W. Atkins, Oxford University Press.

Inorganic Chemistry, G. Wulfsberg, Viva Books Pvt. Ltd.

Mapping of COs to Syllabus

Module | Module Il
co1 H
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CHML0149: Molecules of Life (4-0-0)

Course outcomes

1.
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Recall the physicochemical properties of biomolecules. (Remembering)

Explain the properties and functions of the biomolecules they study. (Understanding)
Write mechanisms of biomolecular reactions. (Applying)

Differentiate between different biomolecules. (Analysing)

Assess the importance of biomolecules in specific processes. (Evaluating)

Module I: Carbohydrates (10 lectures)
Classification of carbohydrates, reducing and non-reducing sugars, General Properties of Glucose and Fructose, their open
chain structure. Epimers, mutarotation and anomers. Determination of configuration of Glucose (Fischer proof). Cyclic
structure of glucose. Haworth projections. Cyclic structure of fructose. Linkage between monosachharides, structure of
disacharrides (sucrose, maltose, lactose) and polysacharrides (starch and cellulose) excluding their structure elucidation.
Module Il: Amino Acids, Peptides and Proteins (12 lectures))
Classification of Amino Acids, Zwitterion structure and Isoelectric point. Overview of Primary, Secondary, Tertiary and
Quaternary structure of proteins. Determination of primary structure of peptides, determination of N-terminal amino acid
(by DNFB and Edman method) and C—terminal amino acid (by thiohydantoin and with carboxypeptidase enzyme).
Synthesis of simple peptides (upto dipeptides) by N-protection (t-butyloxycarbonyl and phthaloyl) & C-activating groups
and Merrifield solid phase synthesis.
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Module Ill: Enzymes and correlation with drug action (12 lectures)
Mechanism of enzyme action, factors affecting enzyme action, Coenzymes and cofactors and their role in biological
reactions, Specificity of enzyme action (Including stereospecifity), Enzyme inhibitors and their importance, phenomenon of
inhibition (Competitive and Non-competitive inhibition including allosteric inhibition). Drug action-receptor theory.
Structure —activity relationships of drug molecules, binding role of —OH group, -NH; group, double bond and aromatic ring.
Module IV: Nucleic Acids (10 lectures)
Components of Nucleic acids: Adenine, guanine, thymine and Cytosine (Structure only), other components of nucleic acids,
Nucleosides and nucleotides (nomenclature), Structure of polynucleotides; Structure of DNA (Watson-Crick model) and
RNA (types of RNA), Genetic Code, Biological roles of DNA and RNA: Replication, Transcription and Translation.

Module V: Lipids (8 lectures)
Introduction to lipids, classification. Oils and fats: Common fatty acids present in oils and fats, Omega fatty acids, Trans
fats, Hydrogenation, Saponification value, lodine number. Biological importance of triglycerides, phospholipids, glycolipids,
and steroids (cholesterol).

Module VI: Concept of Energy in Biosystems (8 lectures)
Calorific value of food. Standard caloric content of carbohydrates, proteins and fats. Oxidation of foodstuff (organic
molecules) as a source of energy for cells. Introduction to Metabolism (catabolism, anabolism), ATP: the universal currency
of cellular energy, ATP hydrolysis and free energy change. Conversion of food into energy. Outline of catabolic pathways of
Carbohydrate- Glycolysis, Fermentation, Krebs Cycle. Overview of catabolic pathways of Fats and Proteins.
Interrelationships in the metabolic pathways of Proteins, Fats and Carbohydrates.

Suggested Readings

1. Organic Chemistry, R. T. Morrison and R. N. Boyd, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
Organic Chemistry (Volume 1), I. L. Finar, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
Organic Chemistry (Volume 2), I. L. Finar, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
Lehninger’s Principles of Biochemistry, D. L. Nelson and M. M. Cox, W. H. Freeman.
Biochemistry, J. M. Berg, J. L. Tymoczko and L. Stryer, W. H. Freeman.
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Mapping of COs to Syllabus
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CHSL0200: Elements of Service (2-0-0)

Course Outcomes
1. Understanding social responsibility of higher educational institutes. (Understanding)
2. Identifying problems in the community and where students originated. (Applying)
3. Influence to get involved in the local community to gain insight into local issues. (Evaluating)
4. Adopt strong leadership skills which allow students to work well in a team. (Creating)

Module I (6 lectures)
Understanding social responsibility of higher educational institutes; community university engagement (CUE) and its
importance, engaged teaching, engaged research. Community Based Participatory Research (CBPR). Statutory bodies of
higher educational institutions and social responsibility.

Module II (9 lectures)
Service learning and active learning.; principles of service learning; classification of service learning models; service
learning vis a vis other community experiences; historical context of university community partnership; chemistry and
service learning; service Learning for a postgraduate chemistry student and its scope in research.

Module Il (15 lectures)
Conceptualisation of the idea of service learning through their practical implementations (any two): (i) demonstrating
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experiments to inoculate scientific temper for nearby communities, (ii) organising awareness programmes for school
children to eradicate the fear of pursuing higher studies in science, (iii) engaging with communities to find out various
possibilities of providing the solutions to societal problems from chemistry point of view, (iv) providing consultancy to
school students for various inter school science competitions.

Suggested Readings

1. Service-Learning Essentials: Questions, Answers, and Lessons Learned, B. Jacoby, Jossey-bass.
2. Where's the Learning in Service-Learning? J. Eyler, and D. E. Giles Jr., Jossey-bass.

Mapping of COs to Syllabus

Module | Module Il Module Il
co1 H
co2 M H
co3 M
co4 M
LABORATORY COURSES

CHIQ6002: Inorganic Qualitative and Quantitative Analysis — Lab (0-0-3)

Course Outcomes
1. Recall the procedures followed to carry out the qualitative and quantitative analysis. (Remembering)
2. Explain the reason behind each step for Analysing mixtures and preparing compounds and metal nanoparticles.
(Understanding)
3.  Apply different spectroscopic methods to characterize coordination compounds. (Applying)
4. Design protocols for Analysing inorganic mixtures and synthesizing nanoparticles. (Creating)

Experiments:
a. Qualitative analysis (tertiary mixtures, alloys, ores).
Quantitative analysis (binary mixtures, alloys, ores).
Inorganic preparation (crystallization, precipitation, calcination).
Coordination compounds through ligand synthesis and spectroscopic characterization, magnetic properties.
Metal Nanoparticle synthesis and characterization.

®© o 0T

Suggested Readings
1. Vogel's Textbook of Quantitative Chemical Analysis,J. Mendham, R. C. Denney, J. D. Barnes, M. Thomas, and B.
Sivasankar, Pearson.
2. Vogel's Qualitative Inorganic Analysis, G. Svehla and S. Mittal, Pearson Education.

Mapping of COs to Syllabus

Exp a Exp b Exp c Expd Exp e
COo1 H H
CO2 H H H L H
Co3 H
co4 M M M

CHEQ6003: Experimental Physical Chemistry — Lab (0-0-3)

Course Outcomes
1. Recall the theoretical concepts of experiments related to chemical kinetics and electrochemistry etc. (Remembering)
2. Explain the principles and the procedures for spectrophotometry based experiments. (Understanding)
3. Apply the theoretical knowledge for determination of rate constant, pH, emf etc. (Applying)
4. Analyse the practical utility of different theories of chemical kinetics, electrochemistry, adsorption etc. (Analysing)
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Experiments:

a.

PaoyT

Chemical Kinetics based experiments.
Electrochemistry based experiments.
Spectrophotometry based experiments.
pH-metric Titrations.

Adsorption on porous materials - equilibrium, kinetic and thermodynamic studies.

Suggested Readings

1.

Advanced Practical Physical Chemistry, J. B. Yadav, Goel Publishing House.

Mapping of COs to Syllabus

Exp a Exp b Exp c Expd Exp e
Co1 H H
CO2 H
Co3 H H H
cOo4 M M M

CHQA6004: Organic Qualitative Analysis and Synthesis Lab (0-0-3)

Course Outcomes
Recall the procedures for qualitative analysis, separation of binary mixtures of organic compounds. (Remembering)
Explain the chemistry behind the preparation of some important organic compounds. (Understanding)

Apply different chromatographic techniques for the identification and purification of organic compounds. (Applying)

1.

uhowunwn

d.

Analyse practical utility of chromatographic techniques. (Analysing)
Identify and extract different types of natural products. (Applying)

Qualitative analysis of binary mixtures of organic compounds
1. Separation of binary mixture into individual components.
2. Qualitative analysis of individual components by
i Detection of extra elements N, S, Halogens.
ii. Test for functional groups by systematic analysis.
iii. Solubility, melting point.

iv. Preparation of a derivative and determination of its melting point.

Preparation of organic compounds by using single and multistep process.
Chromatographic techniques
1. Qualitative TLC separation and identification.

2. Column chromatographic separation of a mixture of compounds.

Extraction of natural products.

Suggested Readings
Vogel's Textbook of Practical Organic Chemistry, Including Qualitative Organic Analysis (5th Edition).
Practical Organic Chemistry, F. G. Mann and B. C. Saunders, Pearson Education.
Practical Organic Chemistry, B. S. Furniss, A. J. Hannaford, P. W. G. Smith and A. R. Tatchell, 2012, Pearson.

1.

2
3.
4

Comprehensive Practical Organic Chemistry, V. K. Ahluwali and S. Dhingra, University Press.

Mapping of COs to Syllabus

Exp a Exp b Exp ¢ Exp d
co1 H
CO 2 H
co3 H
co4 H
Co5 H
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CHRP6005: Research Project (0-0-12)

Course Outcomes

This will be a research-based module, whereby, students will carry out either theoretical or wet lab experiments and

present their findings in a thesis and perhaps as a paper in a conference or a journal.

1. Learn to carry out experiments to fulfil their research objectives and will in the process learn a wide range of
techniques both scientific and statistical, and also probably add to the existing body of scientific knowledge.
(Remembering)

2. Develop an understanding of the methods they use to carry out their research and why a certain set of methods is
chosen. (Understanding)

3. Apply their understanding to steer their research in the right direction. (Applying)

4. Troubleshoot when a chosen approach does not yield the expected result. (Analysing)

5. Critically analyse the results they obtain to decide whether the data obtained proves or disproves a stated hypothesis.
(Evaluating)

6. Learnto choose a methodology or approach to fulfil a set of objectives or prove or disprove a hypothesis. (Creating)

In this course, each student undertakes research on a topic that he/she chooses in project phase | or on a topic assigned to
him/her by the concerned mentor.

To this end, the student will first review the current status of research on the selected topic, state a hypothesis or a set of
objectives and then carry out experiments (either wet-lab or theoretical) to gather data, which he/she will then analyse,
draw conclusions and finally present in a dissertation at the end of the semester.

The format for the final dissertation will be as prescribed by the department. There will be a viva voce examination on the
dissertation by an expert committee comprising external and internal members of the department. The mode and
components of the evaluation and the weightages attached to them shall be published by the department at the
beginning of the semester.

CHAB6101: Inorganic Chemistry-l: Atomic Structure & Chemical Bonding (0-0-2)

Course Outcomes
1. Recall the knowledge related to primary and secondary standard solutions. (Remembering)
Explain the concept of molarity, normality, molality etc. (Understanding)
Apply the concept of acid-base titration for estimation. (Applying)
Analyse the amount of free alkali present in various soaps or detergents. (Analysing)
Estimate metals using internal and external indicators. (Evaluating)
Build the setup for the estimation of an unknown mixture of ions and interpretation of results. (Creating)

ovewN

a. Titrimetric Analysis
1. Calibration and use of apparatus.
2. Preparation of solutions of different Molarity/Normality of titrants.
b. Acid-Base Titrations
1.  Estimation of carbonate and hydroxide present together in mixture.
2. Estimation of carbonate and bicarbonate present together in a mixture.
3. Estimation of free alkali present in different soaps/detergents.
c. Oxidation-Reduction Titrimetry
1. Estimation of Fe(ll) and oxalic acid using standardized KMnO4 solution.
2. Estimation of oxalic acid and sodium oxalate in a given mixture.
3. Estimation of Fe(ll) with K2Cr207 using internal (diphenylamine, anthranilic acid) and external indicator.

Suggested Readings
1. ATextbook of Quantitative Inorganic Analysis, A.l. Vogel, A Textbook of Quantitative Inorganic Analysis, ELBS.

Mapping of COs to Syllabus

Exp a Exp b Exp ¢
co1 M
Cco2 H
co3 H
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co4 M
CO5 H
Co6 M

CHSI6102: Physical Chemistry-I: States of Matter & lonic Equilibrium — Lab (0-0-2)

Course Outcomes
1. Recall principles and methods to measure the properties of liquids. (Remembering)
Explain the principles of experiments related to pH meter. (Understanding)
Measure the properties of liquids and the dissociation constant of unknown weak acids. (Applying)
Analyse the results of the experiments. (Analysing)
Set up an experimental protocol for measuring the property of an unknown sample. (Creating)

vueEwN

a. Surface tension measurements.
1. Determine the surface tension by (a) drop number (b) drop weight method.
2. Study the variation of surface tension of detergent solutions with concentration.
b. Viscosity measurement using Ostwald’s viscometer.
1. Determination of viscosity of aqueous solutions of (i) polymer (ii) ethanol and (iii) sugar at room
temperature.
2. Study the variation of viscosity of sucrose solution with the concentration of solute.
c. Indexing of a given powder diffraction pattern of a cubic crystalline system.
d. pHmetry
Study the effect on pH of addition of HClI/NaOH to solutions of acetic acid, sodium acetate and their mixtures.
Preparation of buffer solutions of different pH
1.  Sodium acetate-acetic acid.
2. ii. Ammonium chloride-ammonium hydroxide.
pH metric titration of
1.  strongacid vs. strong base.
2. weak acid vs. strong base.
3. Determination of dissociation constant of a weak acid.
Any other experiment carried out in the class.

Suggested Readings
1. Senior Practical Physical Chemistry, B. D. Khosla, V. C. Garg, and A. Gulati, R. Chand & Co.: New Delhi.
2. Experiments in Physical Chemistry, C. W. Garland, J. W. Nibler and D. P. Shoemaker, McGraw-Hill, New York.
3. Experimental Physical Chemistry A. M. Halpern and G. C. McBane, W.H. Freeman & Co. New York.

Mapping of COs to Syllabus

Exp a Exp b Expc Exp d
Co1 M M
Co2 H
Co3 H H H
co4 M M M M
CO5 M M M M

CHBH6103: Organic Chemistry-I: Basics & Hydrocarbons Lab (0-0-2)

Course Outcomes

1. Recall the concept of purification techniques. (Remembering)

2. Understand the chromatographic technique for separation and purification of mixture of organic compounds.
(Understanding)
Apply the concept of paper chromatography technique for separation of a mixture of two sugars. (Applying)
Analyse the compounds by comparing their retention factor with the standard. (Analysing)
Evaluate the purity of organic compounds. (Evaluating)
Identify unknown compounds by applying these already mentioned techniques. (Creating)

ouvkw
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Experiments:

a.

b.

Checking the calibration of the thermometer.
Purification of organic compounds by crystallization using the following solvents:
1. Water
2. Alcohol
3. Alcohol-Water
Determination of the melting points of above compounds and unknown organic compounds (Kjeldahl method and
electrically heated melting point apparatus).
Effect of impurities on the melting point — mixed melting point of two unknown organic compounds.
Determination of boiling point of liquid compounds (boiling point lower than and more than 100 °C by distillation and
capillary method).

Chromatography:
1. Separation of a mixture of two amino acids by ascending and horizontal paper chromatography.
2. Separation of a mixture of two sugars by ascending paper chromatography.
3. Separation of a mixture of o-and p-nitrophenol or o-and p-aminophenol by thin layer chromatography
(TLC).

Suggested Readings

1.
2.

Practical Organic Chemistry, F. G. Mann and B. C. Saunders, Pearson Education.
Practical Organic Chemistry B. S. Furniss, A.J. Hannaford, P.W.G. Smith, and A. R. Tatchell, , Pearson.

Mapping of COs to Syllabus

Exp a Exp b Exp c Expd Exp e Exp f
CO1 H H
CO2 H
CO3 H
CcO4 H
CO5 M H L M
co6 H

CHCT6104: Physical Chemistry-1l: Chemical Thermodynamics & its Applications Lab (0-0-2)

Course Outcomes

1.

uhwn

Recall principles and methods used to measure heats of reaction. (Remembering)

Explain methods and principles to carry out the thermodynamic measurements. (Understanding)
Measure heats of reactions following the appropriate procedures. (Applying)

Calculate the heats of reactions in each experiment. (Analysing)

Design experiments to measure enthalpy changes in the solution. (Creating)

Thermochemistry

a.

f.
g.

Determination of heat capacity of a calorimeter for different volumes using change of enthalpy data of a known
system (method of back calculation of heat capacity of calorimeter from known enthalpy of solution or enthalpy of
neutralization).

Determination of heat capacity of the calorimeter and enthalpy of neutralization of hydrochloric acid with sodium
hydroxide.

Calculation of the enthalpy of ionization of ethanoic acid.

Determination of heat capacity of the calorimeter and integral enthalpy (endothermic and exothermic) solution of
salts.

Determination of basicity/proticity of a polyprotic acid by the thermochemical method in terms of the changes of
temperatures observed in the graph of temperature versus time for different additions of a base. Also calculate the
enthalpy of neutralization of the first step.

Determination of enthalpy of hydration of copper sulphate.

Study of the solubility of benzoic acid in water and determination of AH.

Any other experiment carried out in the class.
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Suggested Readings

1.
2.

B. D. Khosla, V. C. Garg and A. Gulati, Senior Practical Physical Chemistry, R. Chand & Co., New Delhi.
Experimental Physical Chemistry, V. D. Athawale and P. Mathur, New Age International, New Delhi.

Mapping of COs to Syllabus

Exp a Exp b Exp c Exp d Expe Exp f Expg
co1 H H H H
CO2 M M M M M M M
co3 H H H H
Co4 H H H H
CO5 M H H

CHAH6105: Atomic Structure, Bonding, General Organic Chemistry and Aliphatic Hydrocarbons Lab (0-0-2)

Course Outcomes

1.

2
3.
4

Recall the concept of titration and chromatography for estimation and separation. (Remembering)

Explain the principles of titration and chromatography. (Understanding)

Applying the concept of titration and chromatography to the estimation of samples. (Application)

Decide the method for appropriate chromatographic separation of organic molecules in a mixture. (Analysis)

Section A: Inorganic Chemistry - Volumetric Analysis

a.

o0 o

Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture.
Estimation of oxalic acid by titrating it with KMnO4.

Estimation of water of crystallization in Mohr’s salt by titrating with KMnO4.
Estimation of Fe (ll) ions by titrating it with K;Cr,07 using internal indicator.

Estimation of Cu (Il) ions iodometrically using Na,S,0s,

Section B: Organic Chemistry

a.

b.
C.
d.

Purification of OC by crystallisation (from water and alcohol) and distillation.

Criteria of purity: Determination of M pt/B pt.

Detection of extra elements (N, S, Cl, Br, I) in organic compounds.

Separation of mixtures by Chromatography: Measure the Rf value in each case (combination of two compounds to be

given)

1. Identify and separate the components of a given mixture of 2 amino acids (glycine, aspartic acid, glutamic acid,
tyrosine or any other amino acid) by paper chromatography.

2. Identify and separate the sugars present in the given mixture by paper chromatography.

Suggested Readings

1.

2
3.
4

Vogel’s Qualitative Inorganic Analysis, A. |. Vogel, Prentice Hall.

Vogel’s Quantitative Inorganic Analysis, A. |. Vogel, Prentice Hall.

Textbook of Practical Organic Chemistry, A. |. Vogel, Prentice Hall.

Practical Organic Chemistry, F. G. Mann and B. C. Saunders, Orient Longman.

Mapping of COs to Syllabus

Section A Section B
co1 H H
CO2 H
co3 H H
co4 M
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CHCF6106: Chemical Energetics, Equilibria and Functional Group Organic Chemistry Lab (0-0-2)

Course Outcomes
1. Recall principles and methods used to measure heats of reaction. (Remembering)
2. Explain methods and underlying principles used to carry out the experiments related to lonic equilibria.
(Understanding)
3. Learnto prepare specific organic compounds using appropriate procedures. (Applying)
Analyses of organic compounds possessing monofunctional groups. (Analysing)
5. Assess the advantages and drawbacks of the methods used for carrying out the experiments. (Evaluating)

s

a. Physical Chemistry
Thermochemistry:
1 Determination of heat capacity of calorimeter for different volumes.
2 Determination of enthalpy of neutralization of hydrochloric acid with sodium hydroxide.
3 Determination of enthalpy of ionization of acetic acid.
4. Determination of integral enthalpy of solution of salts (KNO3, NH4CI).
5 Determination of enthalpy of hydration of copper sulphate.
6 Study of the solubility of benzoic acid in water and determination of H.

lonic equilibria
1. Measurement of pH of different solutions like aerated drinks, fruit juices, shampoos and soaps (use dilute
solutions of soaps and shampoos to prevent damage to the glass electrode) using pH meter.
2. Preparation of buffer solutions
i sodium acetate-acetic acid.
ii. Ammonium chloride-ammonium hydroxide.
iii. Measurement of the pH of buffer solutions and comparison of the values with theoretical values.

b. Organic Chemistry
1. Preparations: Mechanism of various reactions involved to be discussed, recrystallization, determination of
melting point and calculation of quantitative yields to be done.
i Bromination of phenol/aniline.
ii. benzoylation of amines/phenols.
iii. Oxime and 2,4-dinitrophenylhydrazone of aldehyde/ketone.
2. Systematic qualitative organic analyses of organic compounds possessing monofunctional groups (alcohols,
phenols, carbonyl, -COOH) and preparation of one suitable derivative.

Suggested Readings
1. Textbook of Practical Organic Chemistry A. |. Vogel, , Prentice-Hall.
2. Practical Organic Chemistry, F. G. Mann and B. C. Saunders, Orient Longman.
3. Senior Practical Physical Chemistry, B. D. Khosla, S. Chand & Co.

Mapping of COs to Syllabus

Exp a Exp b
co1 H
Co2 H
Co3 H
co4 H
CO5 M M

CHOS6113: Organometallics, Bioinorganic Chemistry, Polynuclear Hydrocarbons and UV, IR Spectroscopy Lab (0-
0-2)

Course Outcomes
1. Qualitative analysis of the organic sample. (Remembering)
2.  Explain the concepts of retention factors in chromatographic techniques. (Understanding)
3. Application of paper chromatography techniques. (Applying)
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4. Preparation of transition metal complex and comparison of their conductance. (Analysing)

5. Derivative preparation and comparing the properties with literature. (Evaluating)

6. Functional group analysis and structure determination of unknown organic sample. (Creating)
a. Inorganic Chemistry

1.  Separation of mixtures by chromatography: Measure the Rsvalue in each case. (Combination of two ions to be

given)
Paper chromatographic separation of Fe3*, A13*and Cr3*.
Paper chromatographic separation of Ni2*, Co?*, MnZ*and ZnZ*

2. Preparation of any two of the following complexes and measurement of their conductivity:

i

ii.
iii.
iv.

Tetraamminecarbonatocobalt (ll1) nitrate.

Tetraamminecopper (1) sulphate.

Potassiumtrioxalatoferrate (lll) trihydrate.

Compare the conductance of the complexes with that of M/1000 solution of NaCl, MgCl2 and LiCI3.

b. Organic Chemistry
Systematic Qualitative Organic Analysis of Organic Compounds possessing mono functional groups (-COOH, alcoholic,
phenolic, carbohydrates, aldehydic, ketonic, amide, nitro, amines) and preparation of one derivative.

Suggested Readings

PwnNPE

Qualitative Inorganic Analysis, A. I. Vogel, Prentice Hall.

Quantitative Chemical Analysis, A. . Vogel, Prentice Hall.

Textbook of Practical Organic Chemistry, A. |. Vogel, Prentice Hall.

Practical Organic Chemistry, F. G. Mann and B. C. Saunders, Orient Longman.

Mapping of COs to Syllabus

Exp a Exp b
co1 H
Co2 H
COo3 H
co4 H
CO5 H
coe6 H

CHCK6114: Chemistry of s- and p- Block Elements, States of Matter and Chemical Kinetics Lab (0-0-2)

Course Outcomes
1. Gain knowledge about semi-micro qualitative analysis of salt. (Remembering)
Explanation of group analysis for basic radicals present in salt. (Understanding)
Apply the concept of salt analysis to identify ions present in a mixture of salts. (Applying)
Comparison of acidic strength by studying the kinetics of hydrolysis of the ester. (Analysing)
Surface tension and viscosity measurement by following standard methodology. (Evaluating)
Derivation of rate laws for various chemical reactions using the concept of chemical kinetics. (Creating)

oukwnN

a. Inorganic Chemistry
Semi-micro qualitative analysis of mixtures using H2S or any other scheme- not more than four ionic species (two anions
and two cations and excluding insoluble salts) out of the following:
Cations: NH%*, Pb2*, Bi3+, Cu?*, Fe3*, Al3*, Co?*, Ni%*, Mn?*, Zn?*, Ba?*, Sr2*, CaZ, K*-
Anions: CO32-, S2-, SO32, NO3-, CH3COO-, CI-, Br-, I-, NO3-, SO4%, PO43, BO33, C,042°, F-
(Spot tests should be carried out wherever feasible)
b.  Physical Chemistry
1. Surface tension measurement (use of organic solvents excluded).
i Determination of the surface tension of a liquid or a dilute solution using a stalagmometer.
ii. Study of the variation of surface tension of a detergent solution with concentration.
2. Viscosity measurement (use of organic solvents excluded).
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i Determination of the relative and absolute viscosity of a liquid or dilute solution using an Ostwald’s
viscometer.
ii. Study of the variation of viscosity of an aqueous solution with concentration of solute.
3. Chemical Kinetics: Study the kinetics of the following reactions.
i Initial rate method: lodide-persulphate reaction.
ii. Integrated rate method:
e Acid hydrolysis of methyl acetate with hydrochloric acid.
e Saponification of ethyl acetate.
e Compare the strengths of HCl and H2S0O4 by studying kinetics of hydrolysis of methyl acetate.

Suggested Readings
1. Qualitative Inorganic Analysis, A. |. Vogel, Prentice Hall.
2. Quantitative Chemical Analysis, A. I. Vogel, Prentice Hall.
3. Senior Practical Physical Chemistry, B. D. Khosla, R. Chand & Co.

Mapping of COs to Syllabus

Exp a Exp b
co1 H
CO 2 H
co3 H
co4 H
CO5 H
CO6 H

CHBM6115: Organic Chemistry IV: Biomolecules Lab (0-0-2)

Course Outcomes

1. Recall principles of estimation of some amino acids and proteins. (Remembering)
Understand the principles involved in estimations of amino acids, proteins. (Understanding)
Apply the principles they learn to carry out the aforementioned estimations. (Applying)
Analyse the experimental data of these experiments. (Analysing)
Evaluate experimental data as well as procedures to conclude. (Evaluating)

e wN

Experiments:
a. Estimation of glycine by Sorenson’s formalin method.
Study of the titration curve of glycine.
Estimation of proteins by Lowry’s method.
Study of the action of salivary amylase on starch at optimum conditions.
Effect of temperature on the action of salivary amylase.
Saponification value of an oil or a fat.
Determination of lodine number of an oil/ fat.
Isolation and characterization of DNA from onion/ cauliflower/peas.

Sm 0 o0 o

Suggested Readings
1. Quantitative Organic Analysis, I. V. Arthur, Pearson.
2. Analytical Techniques in Biochemistry and Molecular Biology, R. Katoch, Springer.

Mapping of COs to Syllabus

Exp a Exp b Exp c Exp d Exp e Exp f Expg Exp h
Co1 H H H H H H H H
Cco2 H H H
COo3 H H H
Co4 M M M M M M M M
CO5 M M M M M M M M
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CHQS6116: Physical Chemistry V: Quantum Chemistry and Spectroscopy Lab (0-0-2)

Course outcomes

1.
2.

3.
4.

Remember the laws to apply when carrying out UV-visible absorbance measurements. (Remembering)
Explain how the laws can be used to determine concentrations or molar extinction coefficients of molecules.
(Understanding)

Carry out measurements of molecular absorption in the lab. (Applying)

Suggest alternative ways of carrying out experiments or analysis of data. (Creating)

UV/Visible spectroscopy:

a.

Study the 200-500 nm absorbance spectra of KMnO4 and K,Cr,07 (in 0.1 M H,SO4) and determine the Anax values.
Calculate the energies of the two transitions in different units () molecule?, kJ mol?, cm, eV).

Study the pH-dependence of the UV-Vis spectrum (200-500 nm) of KyCr,05.

Record the 200-350 nm UV spectra of the given compounds (acetone, acetaldehyde, 2-propanol, acetic acid) in water.
Comment on the effect of structure on the UV spectra of organic compounds.

Colorimetry:

a.

e

Verify Lambert-Beer’s law and determine the concentration of CuS04/KMn04/K2Cr207 in a solution of unknown
concentration.

Determine the concentrations of KMnO4 and K2Cr207 in a mixture.

Study the kinetics of iodination of propanone in acidic medium.

Determine the amount of iron present in a sample using 1, 10-phenathroline.

Determine the dissociation constant of an indicator (phenolphthalein).

Study the kinetics of interaction of crystal violet/ phenolphthalein with sodium hydroxide.

Analysis of the given vibration-rotation spectrum of HCI(g).

Suggested Readings

1.
2.
3.

Senior Practical Physical Chemistry, B. D. Khosla, V. C. Garg and A. Gulati, R. Chand & Co.: New Delhi.
Experiments in Physical Chemistry, C. W. Garland, J. W. Nibler and D. P. Shoemaker, McGraw-Hill: New York.
Experimental Physical Chemistry, A. M. Halpern and G. C. Mc Bane, W.H. Freeman & Co.: New York.

Mapping of COs to Syllabus

UV/Visible spectroscopy Colorimetry
co1 H
CO2 H
co3 H
CO4 M M

CHAC6117: Application of Computers in Chemistry Lab (0-0-2)

Course Outcomes

1.

vk wn

Remember the concepts involved in the programming language. (Remembering)
Understand the aforementioned concepts. (Understanding)

Apply the concepts to write programs for chemical calculations. (Applying)
Analyse how different software can be used in chemistry. (Analysing)

Evaluate the written programs and the results. (Evaluating)

Experiments:

a.

Roots of equations: (e.g. volume of gas using van der Waals equation and comparison with ideal gas, pH of a weak
acid).

Numerical differentiation (e.g., change in pressure for small change in volume of a van der Waals gas, potentiometric
titrations).

Numerical integration (e.g. entropy/ enthalpy changes from heat capacity data).

Probability distributions (gas kinetic theory) and mean values.

Matrix operations.
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f.  Graphic programs related to Chemistry problems. e.g. van der Waals isotherm, Compressibility versus pressure
curves, Maxwell distribution curves, concentration-time graph, pH metric titration curve, conductometric titration
curves, Lambert Beer’s law graph, s, p, d orbital shapes, radial distribution curves, etc.

Use of Software Products
a. Computer Software like Scilab and Excel, etc. for data handling and manipulation.
b. Simple exercises using molecular visualization software like Chemsketch, Arguslab and Accelerys J Draw, geometry
optimization and potential energy surface of molecules like carbon dioxide, water, ethane, cyclohexane and benzene
(local and global minima).

Suggested Readings
1. Mathematics for Physical Chemistry, D. A. McQuarrie, University Science Books.
Mathematics for Physical Chemistry, R. Mortimer, Elsevier.
The Chemical Maths Book, E. Steiner, Oxford University Press.
Chemical Calculations, P. Yates, CRC Press.
Quantitative Chemical Analysis, D. C. Harris, Freeman.
How to use Excel in analytical chemistry and in general scientific data analysis, R. de Levie, Cambridge University
Press.
7. Programming in BASIC: Problem solving with structure and style, S. M. Venit, Jaico Publishing House, Delhi.

oukwnN

Mapping of COs to Syllabus

Exp a Exp b Expc Expd Exp e Exp f
CO1 M
CO2 M
CO3 H
CcCO4 M M M M M
COo5 M

CHAMG6118: Analytical Methods in Chemistry Lab (0-0-2)

Course Outcomes
1. Recall the principles of different separation techniques. (Remembering)
Explain the ion exchange process. (Understanding)
Apply solvent extraction and partitioning method to perform experiments. (Applying)
Analyse the experimental data in the laboratory. (Analysing)
Discuss soil analysis. (Evaluating)

vk wnN

Separation Techniques
Chromatography:
a. Separation of mixtures
i Paper chromatographic separation of CoZ* and Ni2*.
ii. Separation and identification of the amino acids present in the given mixture by paper chromatography.
Reporting the R¢values.
Solvent Extractions:
a. To separate a mixture of Ni2*& Fe2+ by complexation with DMG and extracting the Ni2+- DMG complex in chloroform,
and determine its concentration by spectrophotometry.

Analysis of soil:
a. Determination of pH of soil.
b. Total soluble salt.
c.  Estimation of calcium, magnesium.
d. Qualitative detection of nitrate, phosphate.

lon exchange:

a. Determination of exchange capacity of cation exchange resins and anion exchange resins.
b. Separation of amino acids from organic acids by ion exchange chromatography.
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Spectrophotometry: Verification of Lambert-Beer’s law and determination of concentration of a coloured species (CuSO,,
KMn04)

Suggested Readings

1. AText book of Quantitative Inorganic Analysis (Rev. by G.H. Jeffery and others), A. |. Vogel, ELBS, Longman.
Instrumental Methods of Analysis, H. H. Willard, et al. Wadsworth Publishing Company, Belmont, California, USA.
Analytical Chemistry, G. D. Christian, John Wiley & Sons, New York.
Exploring Chemical Analysis, ed, D. C. Harris,. New York, W.H. Freeman.
Basic Concepts of Analytical Chemistry, S. M. Khopkar, New Age, International Publisher.
Principles of Instrumental Analysis, D. A. Skoog, F. J. Holler and T. A. Nieman, Thomson Asia Pvt. Ltd. Singapore.
Laboratory Hand Book of Chromatographic & Allied Methods, O. Mikes and R. A. Chalmers, Elles Horwood Ltd.
London.

Nousrwn

Mapping of COs to Syllabus

Chromatography Solvent Extractions Analysis of soil lon exchange
co1 H
Co2 H
CO3 H
cOo4 M M
CO5 H

CHNS6119: Novel Inorganic Solids Lab (0-0-2)

Course Outcomes

1. Explanation of the principle involved in the ion-exchange process. (Remembering)
Understand the chemistry behind the cation-exchange, co-precipitation and hydrogel process. (Understanding)
Application of co-precipitation method for synthesizing nanoparticles. (Applying)
Analysing the effect of concentration on the synthesis of gold and silver nanoparticles. (Analysing)
Methodology development for the determination of total difference of solids. (Evaluating)
Designing a green method for synthesis of nanomaterials. (Creating)

ouvewnN

Experiments:
a. Determination of cation exchange method.
b. Determination of total difference of solids.
c. Synthesis of hydrogel by co-precipitation method.
d. Synthesis of silver and gold metal nanoparticles.

Suggested Readings
1. Materials Chemistry, B. D. Fahlman, Springer.

Mapping of COs to Syllabus
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CHPC6120: Polymer Chemistry Lab (0-0-2)

Course