
 
 

Page | 0  
 

 



 
 

Page | 1  
 

B.Sc. (Hons.) Chemistry/ 
B.Sc. (Hons. with Research) Chemistry 

(w.e.f. 2023-24 admitted batch) 
 
DEPARTMENT OF CHEMISTRY 

The Department of Chemistry at CTUAP is dedicated to providing students with a comprehensive 

education in Chemistry, aligned with the National Education Policy (NEP-2020). Our undergraduate and 

postgraduate Chemistry programs integrate fundamental principles, theories, and practical applications, 

covering diverse subjects such as Analytical Chemistry, Inorganic Chemistry, Organic Chemistry, Physical 

Chemistry, and Chemical Biology. The department focuses on addressing global challenges in Synthetic 

Organic Chemistry, Renewable Energy, Environmental Sustainability, Nanotechnology, and the welfare 

of Tribal communities through its research endeavors. 

 

PROGRAM OBJECTIVES 

The B.Sc. (Hons.) Chemistry or B.Sc. (Hons. with Research) Chemistry program, designed in accordance 
with the objectives outlined in the NEP-2020, is committed to providing students with a rigorous academic 
foundation, research opportunities, and practical skills necessary for success in the field of chemistry and 
beyond. By integrating interdisciplinary learning, research orientation, and ethical principles, the program 
seeks to nurture the next generation of competent and socially responsible scientists poised to address 
global challenges and contribute to scientific innovation and progress. 
 
PROGRAM REGULATIONS 

 
1. CURRICULUM AND CREDIT FRAMEWORK FOR UNDERGRADUATE PROGRAMMES 

The National Education Policy (NEP) 2020 recognizes that higher education plays an extremely 
important role in promoting human as well as societal well-being.  It notes that “given the 21st-
century requirements, quality higher education must aim to develop good, thoughtful, well-rounded, 
and creative individuals”.  

A new student-centric “Curriculum and Credit Framework for Undergraduate Programmes (CCFUP)” 
incorporating a flexible choice-based credit system, multidisciplinary approach, and multiple entry 
and exit options. This will facilitate students to pursue their career path by choosing the subject/field 
of their interest.  

The NEP envisages several transformative initiatives in higher education. These include:  

• Adoption of flexible curricular structures in order to enable creative combinations of disciplinary 
areas for study in multidisciplinary contexts that would also allow flexibility in course options that 
would be on offer to students, in addition to rigorous specialization in a subject or subjects. 

• B.Sc Chemistry degree program of either 3 or 4-year duration, with multiple entry and exit points 
and re-entry options, with appropriate certifications such as: 
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• UG certificate after completing 1 year (2 semesters) of study in Chemistry. 

• UG diploma in Chemistry after 2 years (4 semesters) of study. 

• B.Sc in Chemistry after a 3-year (6 semesters) programme of study, 

• 4-year B.Sc (Honours) after eight semesters programme of study. If the student completes a 
rigorous research project in their major area(s) of study in the 4th year of a B.Sc (Honours with 
Research). 

• The 4-year bachelor’s degree programme is considered a preferred option since it would provide 
the opportunity to experience the full range of holistic and multidisciplinary education in addition 
to a focus on the chosen major and minors as per the choices of the student. 

• Inclusion of credit-based courses and projects in the areas of community engagement and 
service, environmental education, and value-based education. 

• Value-based education to include the development of humanistic, ethical, Constitutional, and 
universal human values of truth, righteous conduct, peace, love, nonviolence, scientific temper, 
citizenship values, and life skills. 

2. SEMESTER/CREDITS 

• A semester comprises 90 working days and an academic year is divided into two semesters. 

• A summer term is for eight weeks during summer vacation. Internship/apprenticeship/work-based 
vocational education and training can be carried out during the summer term, especially by 
students who wish to exit after two semesters or four semesters of study. Regular courses may 
also be offered during the summer on a fast-track mode to enable students to do additional 
courses or complete backlogs in coursework.  

3. MAJOR AND MINOR DISCIPLINES 

• Major discipline: Chemistry is the discipline or subject of main focus and the degree will be 
awarded in Chemistry. Students should secure the prescribed number of credits (about 50% of 
total credits) through core courses in the major discipline.  

• Minor discipline helps a student to gain a broader understanding beyond the major discipline. 
For example, if a student pursuing a Chemistry major obtains a minimum of 12 credits from a 
bunch of courses in Physics, then the student will be awarded a B.Sc. degree in Chemistry with a 
Minor in Physics. The Department of Chemistry will encourage the students to take up minors in 
Physics/Mathematics/Botany/Geology/AI etc. 

4. AWARDING UG CERTIFICATE, UG DIPLOMA, AND DEGREES 

• UG Certificate: Students who opt to exit after completion of the first year and have secured 40 
credits will be awarded a UG certificate if, in addition, they complete one vocational course of 4 
credits during the summer vacation of the first year. These students are allowed to re-enter the 
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degree programme within three years and complete the degree programme within the stipulated 
maximum period of seven years.  

• UG Diploma: Students who opt to exit after completion of the second year and have secured 80 
credits will be awarded the UG diploma if, in addition, they complete one vocational course of 4 
credits during the summer vacation of the second year.  

• Students are allowed to re-enter within a period of three years and complete the degree 
programme within the maximum period of seven years.  

• 3-year UG Degree: Students who wish to undergo a 3-year UG programme will be awarded UG 
Degree in the Major discipline after successful completion of three years, securing 120 credits 
and satisfying the minimum credit requirement.  

• 4-year UG Degree (Honours): A four-year UG Honours degree in the major discipline will be 
awarded to those who complete a four-year degree programme with 160 credits and have 
satisfied the credit requirements.   

• 4-year UG Degree (Honours with Research): Students who secure 75% marks and above in the 
first six semesters and wish to undertake research at the undergraduate level can choose a 
research stream in the fourth year. They should do a research project or dissertation under the 
guidance of a faculty member of the University/College. The research project/dissertation will be 
in the major discipline. The students who secure 160 credits, including 12 credits from a research 
project/dissertation, are awarded UG Degree (Honours with Research). 

5. CREDIT HOURS FOR DIFFERENT TYPES OF COURSES 

The workload relating to a course is measured in terms of credit hours. A credit is a unit by which the 
coursework is measured. It determines the number of hours of instruction required per week over the 
duration of a semester (minimum 15 weeks). 

• Each course may have only a lecture component or a lecture and tutorial component or a lecture 
and practicum component or a lecture, tutorial, and practicum component, or only practicum 
component. For example, a three-credit lecture course in a semester means three one-hour 
lectures per week with each one-hour lecture counted as one credit. In a semester of 15 weeks 
duration, a three-credit lecture course is equivalent to 45 hours of teaching. 

• One credit for tutorial work means one hour of engagement per week. In a semester of 15 weeks 
duration, a one-credit tutorial in a course is equivalent to 15 hours of engagement.  

• A one-credit course in practicum or lab work, community engagement and services, and 
fieldwork in a semester mean two-hour engagement per week. In a semester of 15 weeks 
duration, a one-credit practicum in a course is equivalent to 30 hours of engagement.  

• A one-credit of Seminar or Internship or Studio activities or Field practice/projects or Community 
engagement and service means two-hour engagements per week. Accordingly, in a semester of 
15 weeks duration, one credit in these courses is equivalent to 30 hours of engagement. 
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6. ELIGIBILITY FOR THE UG PROGRAMMES  

Senior Secondary School Leaving Certificate or Higher Secondary (12th Grade) Certificate obtained 
after successful completion of Grade 12 or equivalent stage of education corresponding to Level-4. 

7. DURATION OF THE PROGRAMME  

• The duration of the UG programme is 4 years or 8 semesters. Students who desire to undergo a 3-
year UG Programme will be allowed to exit after completion of the 3rd year. If a student wants to 
leave after the completion of the first or second year, the student will be given a UG Certificate or 
UG Diploma, respectively, provided they secure the prescribed number of credits (as given in 
Table 3). Students who exit with a UG certificate or UG diploma are permitted to re-enter within 
three years and complete the degree programme.  

• Students may be permitted to take a break from the study during the period of study but the total 
duration for completing the programme shall not exceed 7 years.  

8. STRUCTURE OF THE UNDERGRADUATE PROGRAMME  

The UG programme will consist of the following categories of courses and the minimum credit 
requirements for 3-year UG and 4-year UG (Honours) or UG (Honours with Research) programmes are 
given below: 

S. No.  Broad Category of Course  
Minimum Credit Requirement 

3-year UG 4-Year UG 
1 Major (Core)  60 80 
2 Minor Stream  24 32 
3 Multidisciplinary  09 09 
4 Ability Enhancement Courses (AEC)  08 08 
5 Skill Enhancement Courses (SEC)  09 09 
6 Value Added Courses common for all UG  06 - 08 06 – 08 
7 Summer Internship  02 - 04 02 – 04 
8 Research Project / Dissertation  - 12 

Total 120 160 
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CURRICULUM STRUCTURE 
4-Year B.Sc. (Hons.) Chemistry / B.Sc. (Hons. with research) Chemistry 

Sem
este

r 

 
Major Core 

Minor 
stream 

Multidiscip
line 

Courses 

Ability 
Enhancement 

Courses 

Skill 
Enhancement 

Courses/ 
Internship 

Value added 
Courses 

Total credits 

I 

Chem-I (3+0+2) Minor-I  
(3+0+1) 

Course-I  
(3+0+0) 

English for 
Communication-I  

(2+0+0) 
 

Soft skills-1 
(1+1+0) 

 Soft Skills-2 
(1+1+0) 

Indian Constitution & 
Heritage 
(3+0+0) 

 

21  
 
 
 
 

42 
II 

Chem-II (3+0+2) Minor-II  
(3+0+1) 

Course-II 
(3+0+0) 

Telugu-I/Hindi-I 
(2+0+0) 

Soft Skills-3 
(1+1+0)  

Soft Skills-4 
(1+1+0) 

Environmental 
Studies (3+0+0) 

21 

Exit option with Certificate in Chemistry & Option of major and minor interconversion *# 42 

III 
Chem -III (3+0+2) 
Chem -IV (3+0+2) 

Minor-III  
(3+0+1) 

Course-III 
(3+0+0) 

English for 
Communication-II 

(2+0+0) 

Soft Skills-5 
(1+1+0) 

 
- 

21  
 
 

41 

IV 
Chem -V (3+0+2) 
Chem -VI (3+0+2)  

 

Minor-IV  
 (3+0+1)  

 
- 

Telugu-II/Hindi-II 
(2+0+0) 

 

GLP 
(1+1+0) 

 
Human Values and 

Ethics (1+1+0) 

20 

Exit option with Diploma in Chemistry#  83 

V 
Chem -VII (3+0+2)  
Chem -VIII (3+0+2)  
Chem -IX (3+0+2)  

Minor-V 
 (3+0+1)  

 
- 

 
- 

Internship (2)   
- 

21  
 
 
 

42 
VI 

Chem -X (3+0+2) 
Chem -XI (3+0+2)  
Chem -XII (3+0+2) 
Chem Project (2) 

Minor-VI 
 (3+0+1)  

- - - - 

21 

 62  24 9 8 12 + 2 8  125 

Exit option with B.Sc. Chemistry 
* Candidate has to complete the 2 credit Laboratory course from latest chosen major if interchanged the first chosen Minor to Major. 
# Candidate who wants to exit the program has to complete an additional 4 credit Vocational Course/Internship to get the Certificate/ Diploma. 

VII 

Chem -XIII (3+0+2)  
Chem -XIV (3+0+2)  
Chem -XV 
(Elective)$(3+0+0)  
Research Methodology (3) 

Minor-
VII–  

(3+0+1)/ 
VOC 
(2+2) 

- - - - 

20  
 
 
 

42(H) 
 
/ 
 

41 
(H-R) 

VIII 

Hons. 
Chem -XVI (3+0+0)  
Chem -XVII (3+0+2)  
Chem -XVIII (3+0+2)  
Chem -XIX (Elective) 
(3+0+0) 
Minor Project (2) 

Minor-VIII 
(3+0+1)/ 

VOC 
(2+2) 

 
- - - - 

22 

Hons. with Research 
Chem-XVI (Elective) 
(3+0+0) 
Pre-project Seminar (2) 
Research Project & 
Dissertation (12) 

Minor-VIII 
(3+0+1) / 

VOC 
(2+2) 

- - - - 

21 

 34 (96)/ 33 (95)       167/ 
166 

Exit with B.Sc. (Hons.) Chemistry or B.Sc. (Hons. with Research) Chemistry 
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YEAR-WISE CURRICULA PLAN  

1st Year  
 

COURSE 
LEVEL 

COURSE 
CODE TITLE OF THE COURSE 

C
A

TE
G

O
R

Y 

CREDIT 
HOURS 

C
R

ED
IT

S 

LE
C

TU
R

ES
 

TU
TO

R
IA

L 

PR
A

C
TI

C
U

M
 

SE
M

ES
TE

R
-I

 

100 CHE101/ 
CHE121 

Inorganic Chemistry-I  
Major 

3 
0 0 

3 

100 PHY121 Minor-I Minor 3 0 0 3 
100 MDC101 

to  
MDC105 

Course-1 
(AI/Biology/Chemistry/Geology/Management) 

Multi-
discipline 3 0 0 3 

100 AEC101 English for Communication-I AEC 2 0 0 2 
100 SEC101 Soft Skills-I: Verbal Ability and Quantitative 

Aptitude 
SEC 

1 1 0 2 

100 SEC102 Soft Skills-2: Personality Development SEC 1 1 0 2 
100 VAC101 Indian Constitution & Heritage VAC 3 0 0 3 
100 CHE111 Inorganic Chemistry-1 Practicum Major 0 0 4 2 
100 PHY131 Minor-I Practicum Minor 0 0 2 1 

 Total 21 

SE
M

ES
TE

R
-I

I 

100 CHE151/ 
CHE171 

Organic Chemistry-I  
Major 

3 
0 0 

3 

100 PHY171 Minor-II Minor 3 0 0 3 
100 MDC151 

to  
MDC155 

Course-II 
(AI/Biology/Chemistry/Geology/Management) 

Multi-
discipline 3 0 0 3 

100 AEC151/ 
AEC152 

Telugu-I / Hindi-I 
AEC 

2 
0 0 

2 

100 SEC151 Soft Skills-III: Emotional Intelligence & 
Reasoning skills 

SEC 
1 

1 0 
2 

100 SEC152 Soft Skills-IV: Fundamentals of IT SEC 1 1 0 2 
100 VAC151 Environmental Studies VAC 3 0 0 3 
100 CHE161 Organic Chemistry-1 Practicum Major 0 0 4 2 
100 PHY181 Minor-II Practicum Minor 0 0 2 1 

 Total 21 

 
[Major: Major core, Minor: Minor stream, Multidiscipline: Multidiscipline courses, AEC: Ability Enhancement 
Courses, SEC: Skill Enhancement Courses, VAC: Value Added Courses 
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2nd Year 
 

COURSE 
LEVEL 

COURSE 
CODE 

TITLE OF THE COURSE 

C
A

TE
G

O
R

Y 

CREDIT 
HOURS 

C
R

ED
IT

S 

LE
C

TU
R

ES
 

TU
TO

R
IA

L 

PR
A

C
TI

C
U

M
 

SE
M

ES
TE

R
-I

II 

200 CHE201/ 
CHE221 

Physical Chemistry-I  
Major 

3 
0 0 

3 

200 CHE202/ 
CHE271 

Inorganic Chemistry-II 
Major 

3 
0 0 

3 

200 PHY221 Minor-III Minor 3 0 0 3 
200 MDC201 

to  
MDC205 

Course-III 
(AI/Biology/Chemistry/Geology/Management) 

Multi-
discipline 3 0 0 3 

200 AEC201 English for Communication-II AEC 2 0 0 2 
200 SEC201 Soft Skills-V: Leadership & Management skills SEC 1 1 0 2 
200 CHE211 Physical Chemistry-I Practicum Major 0 0 4 2 
200 CHE212 Inorganic Chemistry-II Practicum Major 0 0 4 2 
200 PHY231 Minor-III Practicum Minor 0 0 2 1 

 Total 21 

SE
M

ES
TE

R
-I

V 

200 CHE251/ 
CHE321 

Organic Chemistry-II  
Major 

3 0 0 3 

200 CHE252/ 
CHE371 

Physical Chemistry-II 
Major 

3 0 0 3 

200 PHY271 Minor-IV Minor 3 0 0 3 
200 AEC251/ 

AEC252 
Telugu-II / Hindi-II 

AEC 
2 0 0 2 

200 SEC251 Good Laboratory Practices SEC 1 1 0 2 
200 VAC251 Human Values and Ethics VAC 1 1 0 2 
200 CHE261 Organic Chemistry-II Practicum Major 0 0 4 2 
200 CHE262 Physical Chemistry-II Practicum Major 0 0 4 2 
200 PHY281 Minor-IV Practicum Minor 0 0 2 1 

 Total 20 

 
[Major: Major core, Minor: Minor stream, Multidiscipline: Multidiscipline courses, AEC: Ability 
Enhancement Courses, SEC: Skill Enhancement Courses, VAC: Value Added Courses] 
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3rd Year 
 

COURSE 
LEVEL 

COURSE 
CODE 

TITLE OF THE COURSE 

C
A

TE
G

O
R

Y 

CREDIT 
HOURS 

C
R

ED
IT

S 

LE
C

TU
R

ES
 

TU
TO

R
IA

L 

PR
A

C
TI

C
U

M
 

SE
M

ES
TE

R
-V

 

300 CHE301 Inorganic Chemistry-III Major 3 0 0 3 
300 CHE302 Organic Chemistry-III Major 3 0 0 3 
300 CHE303 Physical Chemistry-III Major 3 0 0 3 
300 PHY 321 Minor-V Minor 3 0 0 3 
300 CHE311 Inorganic Chemistry-III Practicum Major 0 0 4 2 
300 CHE312 Organic Chemistry-III Practicum Major 0 0 4 2 
300 CHE313 Physical Chemistry-III Practicum Major 0 0 4 2 
300 PHY331 Minor-V Minor 0 0 2 1 
300 CHE341 Summer Internship Internship 0 0 4 2 

 Total 21 

SE
M

ES
TE

R
-V

I 

300 CHE351 Fundamentals of Analytical Chemistry Major 3 0 0 3 
300 CHE352 Green Chemistry Major 3 0 0 3 
300 CHE353 Basic Organic Spectroscopy Major 3 0 0 3 
300 PHY 371 Minor-VI Minor 3 0 0 3 
300 CHE361 Fundamentals of Analytical Chemistry 

Practicum 
Major 

0 
0 4 

2 

300 CHE362 Green Chemistry Practicum Major 0 0 4 2 
300 CHE363 Basic Organic Spectroscopy Practicum Major 0 0 4 2 
300 PHY381 Minor-VI Practicum Minor 0 0 2 1 
300 CHE391 Minor Project Major 0 0 4 2 

 Total 21 

 
[Major: Major core, Minor: Minor stream] 
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4rd Year (Tentative scheme with titles) 
 

COURSE 
LEVEL 

COURSE 
CODE 

TITLE OF THE COURSE 

C
A

TE
G

O
R

Y 

CREDIT 
HOURS 

C
R

ED
IT

S 

LE
C

TU
R

ES
 

TU
TO

R
IA

L 

PR
A

C
TI

C
U

M
 

SE
M

ES
TE

R
-V

II 

400 CHE401 Inorganic Chemistry-IV Major 3 0 0 3 
400 CHE402 Organic Chemistry-IV Major 3 0 0 3 
400 CHE403 Research Methodology Major 3 0 0 3 

400 
CHE404/ 
CHE405/ 
CHE406 

Elective-I Major 3 0 0 3 

400 CHE421 Minor-VII Minor 3 0 0 3 
400 CHE411 Inorganic Chemistry-IV Practicum Major 0 0 4 2 
400 CHE412 Organic Chemistry-IV Practicum Major 0 0 4 2 
400 PHY431 Minor-VII Practicum Minor 0 0 2 1 

 Total 20 

SE
M

ES
TE

R
-V

III
 

Courses for B.Sc (Hons.) Chemistry 

400 CHE451H Physical Chemistry-IV Major 3 0 0 3 
400 CHE452H Organic Chemistry-V Major 3 0 0 3 
400 CHE453H Analytical Techniques Major 3 0 0 3 

400 
CHE454/ 
CHE455/ 
CHE456 

Elective-II  
(Advanced Inorganic Chem/Adv. Organic 
Chem/Adv. Physical Chem) 

Major 3 0 0 3 

400 CHE471 Minor-VIII Minor 3 0 0 3 
400 CHE461H Physical Chemistry-IV Practicum Major 0 0 4 2 
400 CHE462H Organic Chemistry-V Practicum Major 0 0 4 2 
400 PHY481 Minor-VIII Practicum Minor 0 0 2 1 
400 CHE491 Minor project Major 0 0 4 2 

Total 22 
Courses for B.Sc (Hons. with Research) Chemistry 

400 
CHE454/ 
CHE455/ 
CHE456 

Elective-II  
(Advanced Inorganic Chem/Adv. Organic 
Chem/Adv. Physical Chem) 

Major 3 0 0 3 

400 CHE491R Research Seminar Major 0 0 4 2 
400 CHE492R Research Project & Dissertation Major 0 0 24 12 
400 PHY471 Minor-VIII Minor 3 0 0 3 
400 PHY481 Minor-VIII Practicum Minor 0 0 2 1 

Total 21 

 
[Major: Major core, Minor: Minor stream] 
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LIST OF CHEMISTRY COURSES UNDER MAJOR CORE 
 

Semester Level Course Code Course Credits 

I 
100 CHE101/CHE121 Inorganic Chemistry-I 3 

100 CHE111 Inorganic Chemistry-I Practicum 2 

II 
100 CHE151/CHE171 Organic Chemistry-I 3 

100 CHE161 Organic Chemistry-I Practicum 2 

III 

100 CHE201/CHE221 Physical Chemistry-I 3 

100 CHE211 Physical Chemistry-I Practicum 2 

200 CHE202/CHE271 Inorganic Chemistry-II 3 

200 CHE212 Inorganic Chemistry-II Practicum 2 

IV 

200 CHE251/CHE321 Organic Chemistry-II 3 

200 CHE261 Organic Chemistry-II Practicum 2 

200 CHE252/CHE371 Physical Chemistry-II 3 

200 CHE262 Physical Chemistry-II Practicum 2 

V 

300 CHE301 Inorganic Chemistry-III  3 

300 CHE311 Inorganic Chemistry-III Practicum 2 

300 CHE302 Organic Chemistry-III 3 

300 CHE312 Organic Chemistry-III Practicum 2 

300 CHE303 Physical Chemistry-III 3 

300 CHE313 Physical Chemistry-III Practicum 2 

VI 

300 CHE351 Fundamentals of Analytical Chemistry 3 

300 CHE361 Analytical Chemistry Practicum 2 

300 CHE352 Green Chemistry   3 

300 CHE362 Green Chemistry Practicum 2 

300 CHE353 Basic Organic Spectroscopy 3 

300 CHE363 Basic Organic Spectroscopy Practicum 2 

300 CHE391 Minor Project 2 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE101/ CHE121 INORGANIC CHEMISTRY-I 3 I 
 

Course Objectives: On completion of this course, the students will be able to understand: 
Atomic theory and its evolution • Learning scientific theory of atoms, concept of wave function • Elements in periodic 
table; physical and chemical characteristics, periodicity • To predict the atomic structure, chemical bonding, and 
molecular geometry based on accepted models • Hybridization and shapes of atomic, molecular orbitals, bond 
parameters, bond- distances and energies. 

 
UNIT-I  
Atomic structure- Bohr’s theory, its limitations, and the atomic spectrum of the hydrogen atom. Wave 
mechanics: de Broglie equation, Heisenberg’s Uncertainty Principle and its significance, Schrödinger’s 
wave equation, the significance of ψ and ψ2. Quantum numbers and their significance. Normalized and 
orthogonal wave functions. Sign of wave functions. Radial and angular wave functions for the hydrogen 
atom. Radial and angular distribution curves. Shapes of s, p, d, and f orbitals.  

 
UNIT-II  
Periodicity of elements - s, p, d, and f-block elements, the long form of the periodic table.  A detailed 
discussion of the following properties of the elements, with reference to s, p, d, and f-block. 
(a) Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective nuclear charge 
in the periodic table. (b) Atomic radii (van der Waals) (c) Ionic and crystal radii. (d) Covalent radii 
(octahedral and tetrahedral) (e) Ionization enthalpy, Successive ionization enthalpies, and factors 
affecting ionization energy. 

 
UNIT-III  
Chemical bonding: Ionic 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. Born-Haber cycle and its application. Covalent bond: Lewis 
structure, Valence Bond theory (Heitler-London approach). Energetics of hybridization, equivalent and 
non-equivalent hybrid orbitals. Molecular Orbital Theory (MOT), molecular orbital diagrams of diatomic 
and simple polyatomic molecules. Valence shell electron pair repulsion theory (VSEPR), shapes of simple 
molecules and ions containing lone pairs and bond pairs of electrons, multiple bonding (σ and π bond 
approach) and bond lengths. 

 
UNIT-IV  
Metallic bonding and Weak chemical forces: 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. Repulsive forces, Hydrogen 
bonding (theories of hydrogen bonding, valence bond treatment). 

 
Recommended Books 
1. Lee, J.D. Concise Inorganic Chemistry ELBS, 1991. 
2. Atkins, P.W. & Paula, J. Physical Chemistry, 10th Ed., Oxford University Press, 2014. 
3. Rodger, G.E. Inorganic and Solid-State Chemistry, Cengage Learning India Edition, 2002. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE111 INORGANIC CHEMISTRY-I PRACTICUM 2 I 
 
(A) Titrimetric Analysis 
(i) Calibration and use of apparatus 
(ii) Preparation of solutions of different Molarity/Normality of titrants 

(B) Acid-Base Titrations 
(i) Estimation of carbonate and hydroxide present together in a mixture. 
(ii) Estimation of carbonate and bicarbonate present together in a mixture. 

(C) Oxidation-Reduction Titrimetry 
(i) Estimation of Fe(II) and oxalic acid using standardized KMnO4 solution. 
(ii) Estimation of oxalic acid and sodium oxalate in a given mixture. 
(iii) Estimation of Fe(II) with K2Cr2O7 using diphenylamine or anthranilic acid as external indicator. 
 

    Recommended Books  
     Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6thEd., Pearson, 2009 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CHE151/ CHE171 ORGANIC CHEMISTRY-I 3 II 

 
Course Objectives: On completion of this course, the students will be able to understand: 
Basic of organic molecules, structure, bonding, reactivity and reaction mechanisms • Stereochemistry of organic 
molecules • Aromatic compounds and aromaticity, mechanism of aromatic reactions • Understanding hybridization • 
Reactivity, stability of organic molecules, structure, stereochemistry • Mechanism of organic reactions.  

 
UNIT-I  
Basics of organic chemistry: Organic compounds: Classification, nomenclature and hybridization. 
Electronic displacements: Inductive, electromeric, resonance, mesomeric, hyperconjugation effect and 
their applications; dipole moment, bond fission (homolytic and heterolytic) with suitable examples; curly 
arrow rules; reactive intermediates–carbocation, carbanion, Free radical and carbene; organic reagents – 
electrophile and nucleophile; nucleophilicity and basicity. Introduction to types of organic reactions and 
their mechanism – Addition, elimination and Substitution reactions (only basics). 

 
UNIT-II  
Stereochemistry: Concept of asymmetry, 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-centres, Distereoisomers, meso structures, Racemic 
mixtures, Relative and absolute configuration: D/L and R/S designations.  
 
UNIT-III  
Chemistry of aliphatic hydrocarbons-1 (Carbon-Carbon sigma pi bonds): Chemistry of alkanes: 
Formation of alkanes, Wurtz Reaction, Wurtz- Fittig Reactions, Free radical substitutions: Halogenation - 
relative reactivity and selectivity. 
Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, E1cb reactions. Saytzeff 
and Hofmann eliminations. Reactions of alkenes: Electrophilic additions their mechanisms (Markownikoff/ 
Anti Markownikoff addition), Diels-Alder reaction; Allylic and benzylic bromination and mechanism. 

 
UNIT-IV  
Aromatic hydrocarbons: Aromaticity: Huckel’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 substituent groups. 

 
Recommended Books 
1. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson 

Education). 
2. Kalsi, P. S. Stereochemistry Conformation and Mechanism, New Age International, 2005. 
3. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition, 2013. 
4. Finar, I.  L.  Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt.  Ltd.  (Pearson Education). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CHE161 ORGANIC CHEMISTRY-I PRACTICUM 2 II 

 
 

1. Checking the calibration of the thermometer 
2. Purification of organic compounds by crystallization using the following solvents: 
a. Water (b) Alcohol (c) Alcohol-Water 
3. Determination of the melting points of above compounds and unknown organic compounds (Kjeldahl 

method and electrically heated melting point apparatus). 
4. Effect of impurities on the melting point – mixed melting point of two  unknown  organic compounds 
5. Determination of boiling point of liquid compounds. (Boiling point lower than and more than 100 °C by 

distillation and capillary method) 
6. Chromatography 

a. Separation of a mixture of two amino acids by ascending and horizontal paper chromatography 
b. Separation of a mixture of two sugars by ascending paper chromatography 
c. Separation of a mixture of o-and p-nitrophenol or o-and p-aminophenol by thin-layer 

chromatography (TLC) 
 
 Recommended Books  
 

1. Vogel‘s textbook of Organic Analysis, Longman Publishers 
2. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009) 
3. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry, 5th  Ed., 

Pearson (2012). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE201/ CHE221 PHYSICAL CHEMISTRY-I 3 III 
 

Course objectives: On completion of this course, the students will be able to understand: 
Physical properties of each state of matter and laws related to describe the states • Understanding Kinetic model of 
gas and its properties • Behavior of real gases, its deviation from ideal behavior, equation of state, isotherm, and law 
of corresponding states • Liquid state and its physical properties related to temperature and pressure variation • 
Chemistry of Solids - Ionic equilibria – electrolyte, ionization, dissociation • Salt hydrolysis (acid-base hydrolysis) and 
its application in chemistry. 
 
UNIT-I  
Gaseous state: Deviations from ideal gas behaviour, compressibility factor, 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; van der Waals equation expressed in virial 
form, Boyle temperature. Isotherms of real gases and their comparison with van der Waals isotherms, 
continuity of states, critical state, critical and van der Waals constants, law of corresponding states. 
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 σ from 
η; variation of viscosity with temperature and pressure. 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. 

 
UNIT-II 
Liquid state: Structure and physical properties of liquids; vapour pressure, surface tension, viscosity, and 
their dependence on temperature, Effect of addition of various solutes on surface tension, cleansing 
action of detergents. Structure of water. 

 
UNIT-III  
Ionic equilibria: Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of 
ionization, ionization constant and ionic product of water. Ionization of weak acids and bases, pH scale, 
common ion effect; dissociation constants of mono-, di- and tri-protic acids. Salt hydrolysis, hydrolysis 
constants, degree of hydrolysis and pH for different salts. Buffer solutions; Henderson equation, buffer 
capacity, buffer range, buffer action, applications of buffers in analytical chemistry 
Solubility and solubility product. Brönsted-Lowry concept of acid-base reactions, solvated proton, relative 
strength of acids, types of acid-base reactions, levelling solvents, Lewis acid-base concept, Classification 
of Lewis acids, Hard and Soft Acids and Bases (HSAB) Application of HSAB principle. 
Qualitative treatment of acid – base titration curves (calculation of pH at various stages). Theory of 
indicators; selection of indicators and their limitations. Multistage equilibria in polyelectrolytes. 
 
UNIT-IV 
Solid state: 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 Bravais lattices; X-ray diffraction, Bragg’s 
law.  
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Recommended Books 
 
1. Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry 8th Ed., Oxford University Press (2006). 
2. Ball, D. W. Physical Chemistry Thomson Press, India (2007). 
3. Castellan, G. W. Physical Chemistry 4th Ed. Narosa (2004). 
4. Mortimer, R. G. Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009) 
5. G. M. Barrow, Tata McGraw Hill (Fifth Edition) (2007) 

 
 
 
 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CHE211 PHYSICAL CHEMISTRY-I PRACTICUM 2 III 

 
1. Surface tension measurements. 

a. Determine the surface tension by (i) drop number (ii) drop weight method. 
b. Study the variation of surface tension of detergent solutions with concentration’ 
 

2. Viscosity measurements using Ostwald’s viscometer. 
Determination of viscosity of aqueous solutions of (i) ethanol and (ii) sugar at room temperature. 
 

3. pH metry 
a. Effect on pH of addition of HCl/NaOH to solutions of acetic acid 
b. Preparation of buffer solutions of different pH (a) Sodium acetate-acetic acid (b) Ammonium 

chloride-ammonium hydroxide. 
c. pH metric titration of (i) strong acid vs. strong base, (ii) weak acid vs. strong base. 
 

   Recommended Books 
 

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

2. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th Ed.; 
McGraw-Hill: New York (2003). 

3. Athawale V. D. and Mathur P. Experimental Physical Chemistry, New Age International, (2001)  
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE202/CHE271 INORGANIC CHEMISTRY-II 3 III 
 
Course objectives: After completion of the course, the learner shall be able to understand: 
Structure, bonding of s and p block materials and their oxides/compounds • Chemistry of transition elements • 
Chemistry of noble gases and their compounds • Understanding chemistry of inorganic polymers, their structures 
and uses. 

 
UNIT-I 
Oxidation-Reduction and general principle of metallurgy:  
Redox equations, Standard Electrode Potential and its application to inorganic reactions. Occurrence of 
metals based on standard electrode potentials. Carbon reduction method. Electrolytic Reduction, 
Hydrometallurgy. Methods of purification of metals: Electrolytic Kroll process, Zone refining. 
 
UNIT-II 
Chemistry of s and p Block Elements: Inert pair effect, Relative stability of different oxidation states, 
diagonal relationship and anomalous behavior of first member of each group. Allotropy and catenation. 
Complex formation tendency of s and p block elements. Hydrides and their classification ionic, covalent 
and interstitial. Basic beryllium acetate and nitrate. 
Structure, bonding, preparation, properties and uses. Boric acid and borates, boron nitrides, borohydrides 
(diborane) carboranes and graphitic compounds, silanes, Oxides and oxoacids of nitrogen, Phosphorus 
and chlorine. Per-oxo acids of Sulphur inter-halogen compounds, poly- halide ions, pseudo-halogens, 
properties of halogens. 

 
UNIT-III 
Noble Gases: Occurrence and uses, rationalization of the inertness of noble gases, Clathrates; 
preparation and properties of XeF2, XeF4 and XeF6; Bonding in noble gas compounds (Valence bond and 
MO treatment for XeF2), Shapes of noble gas compounds (VSEPR theory). 

 
UNIT-IV 
Inorganic Polymers: Types of inorganic polymers, comparison with organic polymers, synthesis, 
structural aspects and applications of silicones and siloxanes. Borazines, silicates and phosphazenes, 
and poly sulphates. 

 
Recommended books 
1. Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991. 
2. Douglas, B.E; Mc Daniel, D.H. & Alexander, J.J. Concepts & Models of Inorganic Chemistry, 3rd Ed., 

John Wiley Sons, N.Y. 1994. 
3. Greenwood, N.N., Earnshaw. Chemistry of the Elements, Butterworth-Heinemann. 1997. 
4. Cotton, F.A. & Wilkinson, G. Advanced Inorganic Chemistry, Wiley, VCH, 1999. 
5. Miessler, G. L. & Donald, A. Tarr. Inorganic Chemistry Fourth Ed., Pearson, 2010 
6. Atkins, P. W and Shriver D. N. Atkins’ Inorganic Chemistry 5th Ed. Oxford University Press (2010). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE212 INORGANIC CHEMISTRY-II PRACTICUM 2 III 
 
(A) Iodo / Iodimetric Titrations 
 
(i) Estimation of Cu(II) and K2Cr2O7 using sodium thiosulphate solution (Iodimetrically). 
(iii) Estimation of available chlorine in bleaching powder iodometrically. 
 
(B) Inorganic preparations 
 
(i) Cuprous Chloride, Cu2Cl2 
(ii) Preparation of Aluminium potassium sulphate (Potash alum) or Chrome alum. 
 
Recommended books 
Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis Sixth Edition Pearson, 2009. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE251/CHE321 ORGANIC CHEMISTRY-II 3 IV 
 

Course objectives: After completion of the course, the learner shall be able to understand: 
Familiarization about classes of organic compounds and their methods of preparation • Basic uses of reaction 
mechanisms • Name reactions, uses of various reagents and the mechanism of their action • Use of reagents in 
various organic transformation reactions. 
 

UNIT-I 
Chemistry of Halogenated Hydrocarbons: Alkyl halides: Methods of preparation, nucleophilic 
substitution reactions – SN1, SN2 and SNi mechanisms with stereochemical aspects and effect of 
solvent etc.; nucleophilic substitution vs. 
elimination. 
Aryl halides: Preparation, including preparation from diazonium salts. nucleophilic aromatic substitution; 
SNAr, Benzyne mechanism. Relative reactivity of alkyl, allyl/benzyl, vinyl and aryl halides towards 
nucleophilic substitution reactions. 
 
UNIT-II 
Alcohols, Phenols, Ethers and Epoxides: Alcohols: preparation, properties and relative reactivity of 1°, 
2°, 3° alcohols, Bouvaelt-Blanc Reduction; Preparation and properties of glycols: Oxidation 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 LiAlH4 
 
UNIT-III 
Carbonyl Compounds: Structure, reactivity and preparation; 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, α-substitution reactions, oxidations and reductions (Clemmensen, Wolff- Kishner, LiAlH4, 
NaBH4, MPV, PDC and PGC); 
 
UNIT-IV 
Carboxylic Acids and their Derivatives:  
Preparation, physical properties and reactions of monocarboxylic acids: Typical reactions of dicarboxylic 
acids, hydroxy acids and unsaturated acids: succinic/phthalic, lactic, malic, tartaric, citric, maleic and 
fumaric acids; Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative 
study of nucleophilic substitution at acyl group -Mechanism of acidic and alkaline hydrolysis of esters, 
Claisen condensation, Dieckmann and Reformatsky reactions, Hofmannbromamide degradation and 
Curtius rearrangement. 
 
Recommended Books/references: 
1. Solomons, T.W G., Fryhle, B. Craig. Organic Chemistry, John Wiley & Sons, Inc (2009). 
2. McMurry, J.E. Fundamentals of Organic Chemistry, Seventh edition Cengage Learning, 2013. 
3. P Sykes, A Guide Book to Mechanism in Organic Chemistry, 6th Edition (1997), Orient 

Longman, New Delhi. 
4. Morrison R. T. and Boyd R. N. Organic Chemistry, Sixth Edition Prentice Hall India, 2003. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE261 ORGANIC CHEMISTRY-II PRACTICUM 2 IV 

 
 
(List of experiments given are suggestive. One experiment from each group to be demonstrated) 
 

1 Identification of elements (N, S, and halogen) and Functional group tests for alcohols, phenols, 
carbonyl, carboxylic acid and amine group of compounds. 

2 Organic preparations: 
i. Acetylation of one of the following compounds: amines (aniline, o-, m-, p-toluidines and o-, 

m-, p-anisidine) and phenols (β-naphthol, vanillin, salicylic acid) by any one method: (Using 
conventional method.and Using green chemistry approach) 

ii. Benzolyation of one of the amines (aniline, o-, m-, p- toluidines and o-, m-, p-anisidine) and 
one of the phenols (β-naphthol, resorcinol, p-cresol) by Schotten-Baumann reaction. 

iii. Oxidation of ethanol/ isopropanol (Iodoform reaction). 
iv. Bromination (any one) 

a. Acetanilide by conventional methods 
b. Acetanilide using green approach (Bromate-bromide method) 

v. Nitration: (any one) 
a. Acetanilide/nitrobenzene by conventional method 
b. Salicylic acid by green approach (using ceric ammonium nitrate). 

vi. Selective reduction of meta dinitrobenzene to m-nitroaniline. 
vii. Reduction of p-nitrobenzaldehyde by sodium borohydride. 
viii. Hydrolysis of amides and esters. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE252/CHE371 PHYSICAL CHEMISTRY-II 3 IV 
 

Course objectives: After completion of the course, the learner shall be able to understand: 
Laws of thermodynamics and concepts • Understanding the concept of heat of reactions and use of equations in 
calculations of bond energy, enthalpy, etc.• Understanding the concept of entropy; reversible, irreversible processes. 
Calculation of entropy using 3nd law of thermodynamics • Understanding theories/thermodynamics of dilute solutions 
Dilute solution and its properties. 
 
UNIT-I 
Introduction to thermodynamics: Intensive and extensive variables; state and path functions; isolated, 
closed and open systems; zeroth law of thermodynamics. First law: Concept of heat, q, work, w, internal 
energy, U, and statement of first law; enthalpy, H, relation between heat capacities, calculations of q, w, U 
and H for reversible, irreversible and free expansion of gases (ideal and van der Waals) under isothermal 
and adiabatic conditions. 
 
UNIT-II 
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), pressure on 
enthalpy of reactions. 
 
UNIT-III 
Second Law:  Concept of entropy; thermodynamic scale of temperature, statement of the second law of 
thermodynamics; molecular and statistical interpretation of entropy. Calculation of entropy change for 
reversible and irreversible processes. 
Third law of thermodynamics: Third Law of thermodynamics, 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. 
 
UNIT-IV 
Partial molar quantities:  Partial molar quantities, dependence of thermodynamic parameters on 
composition; Gibbs- Duhem equation, chemical potential of ideal mixtures, change in thermodynamic 
functions in mixing of ideal gases. 
Dilute solutions:  Dilute solutions; lowering of vapour pressure, Raoult’s and Henry’s Laws and their 
applications. Excess thermodynamic functions. 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. 
 
Recommended Books/References 
1. Atkins P. and De Paula, J. Physical Chemistry Tenth Ed., OUP, 2014. 
2. Castellan, G. W. Physical Chemistry 4th Ed., Narosa, 2004. 
3. Engel, T. and Reid, P. Physical Chemistry 3rd Ed., Prentice Hall, 2012. 
4. McQuarrie, D. A. and Simon, J. D. Molecular Thermodynamics Viva Books, 2004. 
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5. Roy, B. N. Fundamentals of Classical and Statistical Thermodynamics Wiley, 2001 
6. Commonly Asked Questions in Thermodynamics. CRC Press, 2011. 
7. Levine, I .N. Physical Chemistry 6th Ed., Tata Mc Graw Hill, 2010. 
8. Metz, C.R. 2000 solved problems in chemistry, Schaum Series, 2006. 
 
 
 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE262 PHYSICAL CHEMISTRY-II PRACTICUM 2 IV 
 
(A list of suggested experiments are given. However, more experiments can be added based on 
facilities available in the laboratories). 

1. Determination of critical solution temperature and composition of the phenol-water system and 
to study the effect of impurities on it. 

2. Study the equilibrium of at least one of the following reactions by the distribution method: 
(i) I2 (aq) + I- -→ I3

- (aq) 
(ii) Cu2+(aq) + nNH3 → Cu(NH3)n 

3. Study the kinetics of the following reactions. 
a. Acid hydrolysis of methyl acetate with hydrochloric acid. 
b. Saponification of ethyl acetate. 
 
Adsorption 
Verification of Freundlich and Langmuir isotherms for adsorption of acetic acid and selected 
organic dye(s) on activated charcoal. 
(Use of calorimeter for calculation of heat of reactions may be demonstrated) 

 
Recommended Books/References: 
1. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand, New Delhi, 2011. 
2. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry, Eighth Edition, 

McGraw-Hill(2003). 
3. Halpern, A. M. and McBane, G. C. Experimental Physical Chemistry, Third Edition, W, H. Freeman 

(2003). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE301 INORGANIC CHEMISTRY-III 3 V 
 
Course objectives: After completion of the course, the learner shall be able to understand: 
Nomenclature of coordination compounds/complexes, Molecular orbital theory, d-orbital splitting in tetrahedral, 
octahedral, square planar complexes, chelate effects • Chemistry of cage and metal clusters • The separation of 
Lanthanoids and Actinoids, its colour, spectra and magnetic behaviour • bioinorganic chemistry of metals in biological 
systems. 
 
UNIT-I 
Coordination Chemistry: Werner’s theory, EAN rule, valence bond theory (inner and outer orbital 
complexes), Crystal field theory, d-orbital splitting, weak and strong fields, pairing energies, factors 
affecting the magnitude of (Δ). Octahedral vs. tetrahedral coordination, tetragonal distortions from 
octahedral geometry Jahn-Teller theorem, d orbital splitting in square pyramidal and square planar 
environments, CFSE, IUPAC nomenclature of coordination compounds, isomerism in coordination 
compounds. Stereochemistry of complexes with the coordination number 4 and 6, Chelate effect. 
 
UNIT-II 
Transition Elements: General group trends with special reference to electronic configuration, colour, 
variable valency, magnetic and catalytic properties, and ability to form complexes. Stability of various 
oxidation states and e.m.f. (Latimer & Bsworth diagrams). Difference between the first, second and third 
transition series. Chemistry of Ti, V, Cr Mn, Fe and Co in various oxidation states (excluding their 
metallurgy).  
 
UNIT-III 
Lanthanoids and Actinides: Electronic configuration, oxidation states, colour, spectra and magnetic 
behaviour, lanthanide contraction, separation of lanthanides (ion-exchange method only). 
 
UNIT-IV 
Bioinorganic Chemistry: Metal ions present in biological systems, classification of elements according to 
their action in biological systems, Molecular mechanism of ion transport across membranes-ionophores, 
Na/K-pump, Excess and deficiency of some trace metals, Role of metal ions in Carbonic anhydrase and 
Carboxypeptidase, Toxicity of metal ions of Hg, Pb, Cd and As. 
 
Recommended textbooks/References: 
1. Purcell, K.F & Kotz, J.C. Inorganic Chemistry W.B. Saunders Co, 1977. 
2. Huheey, J.E., Inorganic Chemistry, Prentice Hall, 1993. 
3. Lippard, S.J. & Berg, J.M. Principles of Bioinorganic Chemistry Panima Publishing Co., 1994. 
4. Cotton, F.A. & Wilkinson, G, Advanced Inorganic Chemistry Wiley-VCH, 1999,  
5. Basolo, F, and Pearson, R.C. Mechanisms of Inorganic Chemistry, John Wiley & Sons, NY, 1967. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE311 INORGANIC CHEMISTRY-III PRACTICUM 2 V 
 

 
1. Qualitative semimicro analysis of mixtures containing 3 anions and 3 cations. Emphasis should 

be given on understanding of the chemistry of different reactions. Following radicals may be 
analyzed: Carbonate, nitrate, nitrite, sulphide, sulphate, sulphite, acetate, fluoride, chloride, bromide, 
iodide, borate, oxalate, phosphate, ammonium, potassium, lead, copper, cadmium, bismuth, tin, iron, 
aluminum, chromium, zinc, manganese, cobalt, nickel, barium strontium, calcium, magnesium. 
Mixtures containing one interfering anion, or insoluble component (BaSO4, SrSO4, PbSO4, CaF2 or 
Al2O3) or combination of anions e.g. CO3

2-and SO3
2-, NO2- and NO3

-, Cl- and Br-, Cl- and I-, Br- and I-, 
NO3

- and Br-, NO3
- and I-. Spot analysis/tests should be done whenever possible. 

 
 
Recommended text books/references: 
1. Vogel’s Qualitative Inorganic Analysis, Revised by G. Svehla. Pearson Education, 2002. 
2. Marr & Rockett Practical Inorganic Chemistry. John Wiley & Sons 1972. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE302 ORGANIC CHEMISTRY-III 3 V 
 

Course objectives: After completion of the course, the learner shall be able to understand: 
Understanding reactions and reaction mechanism of nitrogen containing functional groups • Understanding the 
structure and their mechanism of reactions of selected polynuclear hydrocarbons • Understanding the 
structure, mechanism of reactions of selected heterocyclic compounds • Classification, structure, mechanism of 
reactions of few selected alkaloids and terpenes. 
 

UNIT-1 
Nitrogen Containing Functional Groups: Preparation and important reactions of nitro and compounds, 
nitriles and isonitriles Amines: Effect of substituent and solvent on basicity; Preparation and properties: 
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 synthetic applications. 
 
UNIT-II 
Polynuclear Hydrocarbons: Reactions of naphthalene phenanthrene and anthracene Structure, 
Preparation and structure elucidation and important derivatives of naphthalene and anthracene; 
Polynuclear hydrocarbons. Heterocyclic Compounds: (12 classes of 60 minutes duration each) 
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), 
Pyrimidine, Structure elucidation of indole, Fischer indole synthesis and Madelung synthesis), Structure 
elucidation of quinoline and isoquinoline, Skraup synthesis, Friedlander’s synthesis, Knorr quinoline 
synthesis, Doebner-Miller synthesis, Bischler-Napieralski reaction, Pictet-Spengler reaction, Pomeranz-
Fritsch reaction Derivatives of furan: Furfural and furoic acid. 
 
UNIT-III 
Alkaloids: Natural occurrence, General structural features, Isolation and their physiological action 
Hoffmann’s exhaustive methylation, Emde’s modification, Structure elucidation and synthesis of Hygrine 
and Nicotine. Medicinal importance of Nicotine, Hygrine, Quinine, Morphine, Cocaine, and Reserpine. 
 
UNIT-IV 
Terpenes: Occurrence, classification, isoprene rule; Elucidation of stucture and synthesis of Citral, Neral 
and α-terpineol. 
 
Recommended Text Books/references: 
1 Morrison, R. T., Boyd, R. N., Bhatterjee, S.K., Organic Chemistry, 7th Edn., Pearson. 
2 Acheson, R.M. Introduction to the Chemistry of Heterocyclic compounds, John Welly & Sons (1976). 
3 Solomons, T.W., Fryhle Craig, Organic Chemistry, John Wiley & Sons, Inc (2009). 
4 McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition, 2013. 
5 Kalsi, P. S. Organic reacations and their mechanisms, New Age Science (2010). 
6 Clayden, J.; Greeves, N.; Warren, S.; Wothers, P.; Organic Chemistry, Oxford University Press Inc., 

New York (2001). 
7 Singh, J.; Ali, S.M. & Singh, J. Natural Product Chemistry, Prajati Parakashan (2010). 
8 Bansal R. K. Heterocyclic Chemistry: Syntheses, Reactions and Mechanisms, New Age, Third Edition 

(1999). 



 
 

Page | 27  
 

 
COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE312 ORGANIC CHEMISTRY-III PRACTICUM 2 V 
 

1 Qualitative analysis of unknown organic compounds containing monofunctional groups 
(carbohydrates, aryl halides, aromatic hydrocarbons, nitro compounds, amines and amides) and 
simple bifunctional groups, for e.g. salicylic acid, cinnamic acid, nitrophenols, etc. 

2 Identification of functional groups of simple organic compounds by IR spectroscopy and NMR 
spectroscopy (IR and NMR of simple organic compounds may be done wherever facilities are 
available, otherwise sample spectra may be provided for simple organic compounds like Ethanol, 
Aniline, Phenol, acetic acid, other simple aldehydes, carboxylic acid, etc., for identification of 
functional groups. References from standard spectroscopy books may also be taken for such 
purpose for enhancing students understanding and skill). 

3 Preparation of methyl orange. 

4 Extraction of caffeine from tea leaves. 

5 Analysis of Carbohydrate: aldoses and ketoses, reducing and non-reducing sugars using simple lab 
procedures. 

 
Recommended Books/References: 
1. Vogel, A.I. Quantitative Organic Analysis, Part 3, Pearson (2012). 
2. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009) 
3. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry, 5th Ed., 

Pearson (20 
4. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation and 

Quantitative Analysis, University Press (2000). 
5. Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative Analysis, 

University Press (2000). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE303 PHYSICAL CHEMISTRY-III 3 V 
 

Course objectives: After completion the course, the learner shall be able to understand: 
Understanding phases, components, Gibb’s phase rule and its applications, construction of phase diagram of 
different systems, the application of phase diagram • Understanding the basics of chemical kinetics • Catalyst – 
mechanism of catalytic action, enzyme catalysis • Langmuir, Freundlich – adsorption isotherms, significance, 
multilayer adsorption – theory and significance. 

 

UNIT-I 

Phase Equilibria: 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. 
 
UNIT-II 
Chemical Kinetics: Order and molecularity of a reaction, rate laws in terms of the advancement of a 
reaction, differential and integrated rate laws for first, second and fractional order reactions, 
pseudounimolecular reactions, determination of the order, kinetics of complex reactions (limited to first 
order): (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. 
 
UNIT-III 
Catalysis: 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. 
 
UNIT-IV 
Surface Chemistry: Physical adsorption, chemisorption, adsorption isotherms (Freundlich, Temkin, 
Derivation of Langumuir adsorption isotherms, surface area determination), BET theory of multilayer 
adsorption (no derivation), Adsorption in solution. 
 

Recommended books: 
1. Atkins P. W. and De Paula J., Physical Chemistry, (tenth edition) Oxford University Press, 2014. 
2. Castellan, G. W. Physical Chemistry, 4th Ed., Narosa , 2004 
3. McQuarrie, D. A. & Simon, J. D., Molecular Thermodynamics, Viva Books, 2004. 4 Engel, T. & Reid, P. 

Physical Chemistry Third Edition, Prentice-Hall,2012. 
4. Zundhal, S.S. Chemistry concepts and applications Cengage India, 2011 6 Ball, D. W. Physical 

Chemistry Cengage India, 2012. 
5. Mortimer, R. G. Physical Chemistry 3rd Ed., Elsevier: NOIDA, UP, 2009. 8.Levine, I. N. Physical 

Chemistry 6th Ed., Tata McGraw-Hill, 2011. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE313 PHYSICAL CHEMISTRY-III PRACTICUM 2 V 
 

Conductometry 
1 Determination of cell constant 
2 Equivalent conductance, degree of dissociation and dissociation constant of a weak acid. 
3 Conductometric titrations of: Strong acid Vs. strong base (ii) Weak acid vs. strong base, (iii) 

Mixture of strong acid and (iv)weak acid vs. strong base, Strong acid vs. weak base. 
Potentiometry 

Potentiometric titrations of: (i) Strong acid vs. strong base (ii) Weak acid vs. strong base (iii) Dibasic acid 
vs. strong base (iv) Potassium dichromate vs. Mohr's salt. 
 
Recommend books/References: 

1. Khosla, B. D.; Garg, V. C. and Gulati, A. Senior Practical Physical Chemistry, R. Chand New 
Delhi, 2011. 

2. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry Eighth Edition; 
McGraw-Hill: New York, 2003. 

3. Halpern, A. M. and McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. Freeman & Co.: 
New York, 2003. 

4. (List of experiments and references are suggestive. However, more experiments can be added/list of 
experiments can be revised as per available facilities). 

 
 
 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CHE341 SUMMER INTERNSHIP 2 V 

 
 
Summer internships offer chemistry students valuable hands-on experience and deep insights into their 
field, aiding them in advancing their educational and career aspirations. These opportunities enable 
students to explore various facets of chemistry, providing a clearer picture of potential career paths. 
Therefore, it is highly recommended that students pursue an industrial internship and present a detailed 
report documenting their experiences. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE351 FUNDAMENTALS OF ANALYTICAL 
CHEMISTRY 3 VI 

 
Course objectives: After completion of the course, the student shall be able to understand: 
Understanding analytical tools, statistical methods applied to analytical chemistry • Understanding principle of UV-Vis 
spectroscopy and its applications • Understanding principles of thermo-gravimetric analysis and study of thermal 
decomposition of materials/characterization of materials • Understanding basics of electro-analytical techniques and 
its applications. 
 
UNIT-I 
Qualitative and quantitative aspects of analysis: Tools in analytical chemistry and their applications, 
sampling, evolution of analytical data, errors, accuracy and precision, statistical test of data, F, Q and t-
test, rejection of data, and confidence intervals. 

 
UNIT-II 
Quality assurance and management systems: elements of quality assurance, quality assurance in 
design, development, production and services, quality and quantity management system, ISO 9000 and 
ISO 14000 series-meaning of quality, quality process model, customer requirement of quality calibration 
and testing, statistical process control, process control tools, control chart, statistical quality control, 
acceptance sampling. Brief out line of ICH guide lines on drug substances and products. 

 
UNIT-III 
Separation methods: 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. 
Chromatography: History, Classification, the definition of terms, Basics of column chromatography, Band 
broadening and column efficiency: Definition, Plate theory and rate theory of chromatographic techniques, 
their limitation and applications, principle and applications of Paper chromatography and Thin layer 
chromatography. 

 
UNIT-IV 
Assessment of water, air and soil quality:  Sources of water, sampling procedure, types of water 
pollutants, and water quality standards for drinking water. Determination of dissolved oxygen (DO), 
Biochemical oxygen demand (BOD), Chemical oxygen demand (COD). Classification of air pollutants, 
standards for ambient air quality, Chemical analysis of CO, SOX, and NOx for air quality. Soil sampling, 
determination of moisture, total N, P, humus, and alkali salts  
 
Recommended Books/Reference Books 
1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009. 
2. Willard, H.H. et al.: Instrumental Methods of Analysis, 7th Ed. Wardsworth Publishing 

California, USA, 1988. 
3. Christian, G.D, Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004. 
4. Harris, D.C.: Exploring Chemical Analysis, 9th Ed. New York, W.H. Freeman, 2016. 
5. Skoog, D.A. Holler F.J. & Nieman, T.A. Principles of Instrumental Analysis, Saunder College 

Publications, (1998). 
6. Khopkar, S. M., Basic Concepts of Analytical Chemistry, New Age (Second edition)1998  
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE361 FUNDAMENTALS OF ANALYTICAL 
CHEMISTRY PRACTICUM 2 VI 

 
1. Chromatography: 

(i) Paper chromatographic separation of Fe3+, Al3+, and Cr3+. 
(ii) Separation and identification of the monosaccharides present in the given mixture (glucose & 
fructose) by paper chromatography. Reporting the Rf values. 
iii. Separate a mixture of Sudan yellow and Sudan Red by TLC technique and identify them on 
the basis of their Rf values. 
(iv) Chromatographic separation of the active ingredients of plants, flowers and juices by TLC 

2. Solvent Extractions: 
( i )  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. 
(ii) Determine the pH of the given aerated drinks fruit juices, shampoos and soaps. 
(iii) Determination of Na, Ca, Li in cola drinks and fruit juices using flame photometric 

techniques. 
3. Analysis of soil: 

(i) Determination of pH of soil. 
(ii) Total soluble salt 
(iii) Estimation of calcium, magnesium, phosphate, nitrate 

4. Ion exchange: 
(i) Determination of exchange capacity of cation exchange resins and anion exchange resins. 
(ii) Separation of metal ions from their binary mixture. 
(iii) Separation of amino acids from organic acids by ion exchange chromatography. 

5. Spectrophotometry 
(i). Determination of pKa values of indicator using spectrophotometry. 
(ii) Structural characterization of compounds by infrared spectroscopy. 
(iii) Determination of dissolved oxygen in water. 
(iv) Determine the composition of the Ferric-salicylate/ ferric-thiocyanate complex by 
Job’s method. 
 
Note: Maximum 2 experiments from each section. 

 
Recommended text books/references: 
1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009. 
2. Willard, H.H. et al.: Instrumental Methods of Analysis, 7th Ed.  
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE352 GREEN CHEMISTRY 3 VI 
 
Course objectives: After completion of the course, the learner shall be able to understand: 
Principles of green chemistry • Design of chemical reactions/chemical synthesis using green chemistry principles • 
Atom economy and design of chemical reactions using the principle • The use of green chemistry principle and 
processes in laboratory reactions. 
 
UNIT-I 
Introduction to Green Chemistry 
Basic introduction and explaining goals of Green Chemistry. Limitations/Obstacles in the pursuit of the 
goals of Green Chemistry 
Principles of Green Chemistry and Designing a Chemical synthesis: Twelve principles of Green 
Chemistry with their explanations and examples and special emphasis on Designing a Green 
Synthesis using these principles (Prevention of Waste/ byproducts; 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). 
 

UNIT-II 
Green Synthesis / Reactions-I:  
1. Green Synthesis of adipic acid, catechol, disodium iminodiacetate (alternative to Strecker 

synthesis). 
2. Microwave assisted reactions in water: (Hofmann Elimination, methyl benzoate to benzoic acid, 

oxidation of toluene and alcohols) and reactions in organic solvents (Diels-Alder reaction and 
Decarboxylation reaction). 

3. Ultrasound assisted reactions: sonochemical Simmons-Smith Reaction (Ultrasonic alternative to 
Iodine) 

 

UNIT-III 
Green Synthesis / Reactions-II:  
1. Surfactants for carbon dioxide – replacing smog producing and ozone depleting solvents with 

CO2 for precision cleaning and dry cleaning of garments. 
2. Designing of Environmentally safe marine antifoulant. 
3. An efficient, green synthesis of a compostable and widely applicable plastic (poly lactic acid) 

made from corn. 
4. Healthier Fats and oil by Green Chemistry: Enzymatic Inter esterification for production of no 

Trans-Fats and Oils 
 
UNIT-IV 
Future Trends in Green Chemistry: Oxidation reagents and catalysts; Biomimetic, multifunctional 
reagents; Combinatorial green chemistry; Proliferation of solventless reactions; co crystal controlled solid 
state synthesis (C2S3); Green chemistry in sustainable development. 
 

Recommended Books/References: 
1. Ahluwalia, V.K., Kidwai, M.R. New Trends in Green Chemistry, Anamalaya Publishers (2005). 
2. Anastas, P.T. & Warner, J.K, Green Chemistry-Theory and Practical, Oxford Univ  Press (1998). 
3. Matlack, A.S. Introduction to Green Chemistry, Marcel Dekker (2001). 
4. Cann, M.C.and Connely, M.E. Real-World cases in Green Chemistry, ACS (2000). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE362 GREEN CHEMISTRY PRACTICUM 2 VI 

 
(Following is the list of suggestive experiments. However, depending upon available resources, 
experiments may be added/changes may be incorporated): (six experiments may be conducted) 

 
1. Preparation and characterization of nanoparticles of gold using tea leaves. 
2. Preparation of biodiesel from vegetable/ waste cooking oil. 
3. Use of molecular model kit to stimulate the reaction to investigate how the atom economy 

illustrates Green Chemistry. 
4. Reactions like addition, elimination, substitution and rearrangement may also be studied for the 

calculation of atom economy. 
5. Benzoin condensation using Thiamine Hydrochloride as a catalyst (instead of cyanide). 
6. Extraction of D-limonene from orange peel using liquid CO2 prepared form dry ice. 
7. Mechanochemical solvent free synthesis of azomethines 
8. Solvent free, microwave assisted one pot synthesis of phthalocyanine Cu(II) complex. 
9. Photoreduction of benzophenone to benzopinacol in presence of sunlight. 
 
 
Recommended Books/References: 

1. Anastas, P.T & Warner, J.C. Green Chemistry: Theory and Practice, Oxford University Press 
(1998). 

2. Kirchoff, M. & Ryan, M.A. Greener approaches to undergraduate chemistry experiment. 
American Chemical Society, Washington DC (2002). 

3. Ryan, M.A. Introduction to Green Chemistry, Tinnesand; (Ed), American Chemical Society, 
Washington DC (2002). 

4. Sharma, R.K.; Sidhwani, I.T. and Chaudhari, M.K. I.K. Green Chemistry Experiment: A monograph, 
International Publishing ISBN 978-93-81141-55-7 (2013). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE353 BASIC ORGANIC SPECTROSCOPY 3 VI 
 
Course objectives: After completion of the course, the learner shall be able to understand: 
Principles of spectroscopy • Principle and applications of UV-Visible spectroscopy • Principle and applications of IR 
spectroscopy • Principle and applications of NMR and Mass spectroscopy. 
 
UNIT-I 
Basic Principles of UV Spectroscopy: Application of Woodward-Fiser rule in interpretation of Organic 
compounds: Application of visible, ultraviolet and infrared spectroscopy in organic molecules. 
Electromagnetic radiation, electronic transitions, λmax & εmax, chromophore, auxochrome, 
bathochromic and hypsochromic shifts. Application of electronic spectroscopy and Woodward rules for 
calculating λmax of conjugated dienes and α,β – unsaturated compounds. 
 
UNIT-II 
Basic principles of IR Spectroscopy: Identification of Functional groups of various classes of organic 
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=O stretching 
absorptions). 
 
UNIT-III 
NMR (1H and 13C NMR): Application of Chemical Shifts, Splitting of signals, Spin coupling and Over Houser 
effect in interpretation of NMR spectra,  Isotopic exchange 
 
UNIT-IV 
Basic principles Mass Spectrometry: Application of fragmentation rule in characterization of organic 
compounds. Problems on structure elucidation of organic compounds based on spectral data. 
 
Recommended Books/References: 
1. R.M. Silverstein, G.C. Bassler & T.C. Morrill: Spectroscopic Identification of Organic Compounds, 

John Wiley & Sons. 
2. John R. Dyer, Applications of absorption spectroscopy of organic compounds, Prentice Hall 

India (2012). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE363 BASIC ORGANIC SPECTROSCOPY 
PRACTICUM 2 VI 

 
1. Purification method for liquid, solid organic substance (distillation, recrystallization, 

chromatorgrapy) 
 

2. Analysis of spectra of UV-Vis, FTIR, NMR and Mass of simple organic compounds. (students may 
encourage to prepare simple organic compounds following given protocol (azodyes, acetanilides, 
benzoic acid, etc.) (or may use commercially available organic componds) and can be trained to 
identify/analyze important peaks/functionality, determine mass of the molecules (mass-spectra). 
They can submit a report regarding their analysis to course teacher. 

 
 
 
 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE391 MINOR PROJECT 2 VI 
 
 
In the realm of academic pursuits, student minor projects serve as pivotal steppingstones for cultivating 

essential skills, fostering creativity, and delving into practical applications of theoretical knowledge. These 

projects offer undergraduates an opportunity to engage in hands-on experiences, explore interdisciplinary 

connections, and contribute meaningfully to their fields of study. This detailed write-up aims to provide a 

comprehensive understanding of the significance, process, and outcomes of student minor project work. 

It is essential to ensure that all necessary documentation, including signed certificates and 

acknowledgments, accompanies the report submission.  
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SKILL ENHANCEMENT COURSE 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

SEC251 GOOD LABORATORY PRACTICES 1+1 IV 
 

UNIT- I:  
General Laboratory Practices: Common calculations in laboratories. Understanding the details on the 
label of reagent bottles. Preparation of solutions. Molarity and normality of common acids and bases. 
Dilutions. Percentage solutions. Molar, molal and normal solutions.  
 
UNIT-II:  
Handling and safety procedures: Technique of handling micropipettes; Knowledge about common toxic 
chemicals and safety measures in their handling. Dos and Don’ts in a laboratory.  
 
UNIT-III:  
Instrument Techniques: Use of common laboratory equipment like analytical balances, pH meter, 
autoclaves etc. Use of purified water in lab experiments, Cleaning and drying of glassware. 
 

Recommended books 

1. Seiler, J.P. (2005). Good Laboratory Practices: the why and how. Springer-Verlag Berlin and 
Heidelberg GmbH & Co. K; 2nd ed.  

2. Garner, W.Y., Barge M.S., Ussary. P.J. (1992). Good Laboratory Practice Standards: Application for 
field and Laboratory studies. Wiley VCH.  
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VOCATIONAL COURSES 

1. Courses for Chemistry (Major) students who have chosen the exit option: 
 

❖ Students who opt to exit after completion of the first year and have secured 40 credits 
will be awarded a UG certificate if, in addition, they have to complete one vocational 
course of 4 credits during the summer vacation of the first year from the following 
list. 

 
S.No Cour code Title of course credits Semester 

1 CVOC151 Pharma Unit Operations 2 
II 

2 CVOC161 Pharma Unit Operations Practicum 2 

3 CVOC152 Industrial Pollution and Its Control 2 
II 

4 CVOC162 
Industrial Pollution and Its Control 
Practicum 

2 

5 CVOC153 
Dairy Chemistry & Processing 
Technology 

2 
II 

6 CVOC163 
Dairy Chemistry & Processing 
Technology Practicum 

2 

 

❖ Students who opt to exit after completion of the second year and have secured 80 
credits will be awarded the UG diploma if, in addition, they complete one vocational 
course of 4 credits during the summer vacation of the second year from the 
following list. 

 

S.No Cour code Title of course credits Semester 

1 CVOC251 
Flow Chemistry and Process 
Intensification 

2 
IV 

2 CVOC261 
Flow Chemistry and Process 
Intensification 

2 

3 CVOC252 
Inorganic Industry Processes: Cement, 
Glass, Ceramics, Metals 

2 
IV 

4 CVOC262 
Inorganic Industry Processes: Cement, 
Glass, Ceramics, Metals 

2 

5 CVOC253 Forensic Chemistry 2 
IV 

6 CVOC263 Forensic Chemistry Practicum 2 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC151 PHARMA UNIT OPERATIONS  2 II 
 

Course Objectives: Understand the fundamental principles and concepts of utilities in industrial processes, including 
water, steam, electricity, and compressed air, Gain knowledge of various unit operations commonly used in chemical 
and industrial processes, such as distillation, filtration, mixing, and reaction kinetics. 
 
 
UNIT-I 
Utilities in chemical industries: Types and functions of Biolers, Steam generation and its use, Purification 
and treatment wastewater. 
 
UNIT-II 
Unit operations in chemical industries: Fundamental steps such as distillation, evaporation, mixing and 
drying, filtration, crystallization, extraction involved in chemical processes used in various industries to 
convert raw materials into desired products. 
 

UNIT-III 

Temperature, pressure measurements etc: Methods for temperature measurements, Apparatus used 
for pressure measurements, Float level devices for flow level measurement, Fluid flow measurements 

etc. 

 

Suggested books: 

1. Unit Operations in Pharmaceutical Engineering, Sultana, 2019, CBS Publication 
2. Handbook of Biotechnology & Chemical Engineering by P. Ponmurugan, 2010, New Age Internationals 

 
 
 
 
COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC161 PHARMA UNIT OPERATIONS 
PRACTICUM 2 II 

 

• Video illustration of industrial processes including unit operations. 
• Visit of Chemical and Pharmaceutical Industry and learn the unit operations. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC152 INDUSTRIAL POLLUTION AND ITS 
CONTROL 2 II 

 

Course Objectives: Understand the concept of industrial pollution and its various sources, Identify the different types 
of pollutants generated by industrial activities, including air pollutants, water pollutants, and solid waste. 
 

UNIT-I 
Air pollution: Introduction, composition of air, organic and inorganic pollutants, radiation pollution, 
greenhouse effect, Measurement of air quality, sampling, dry and wet scrubbers, electrostatic and thermal 
precipitators to control air pollutants. 
 
UNIT-II 
Water pollution:  Sources of water pollution, water pollutant analysis, sampling, measurements of water 
quality, dissolved oxygen, Chemical and biological demands, international standard of quality of water, 
toxic metals, municipal water treatment, physical and chemical methods of sterilization, Primary and 

secondary treatment methods of water treatment. 
 
UNIT-III 
Industrial waste and treatment:  Physical, Chemical, Organic & Biological properties of Industrial 
Wastes, aerobic and anaerobic digestion, types of industrial waste, treatment of organic, inorganic and 
biological impurities. 
 

Suggested books: 
1. Engineering Technology and Industrial Chemistry with Applications by Francisco Torrens, Reza K. 

Haghi, 2021, Apple Academic Press Inc. 
2. Industrial Chemistry PART 1&2 by B.K. Sharma, 2023, Krishna Prakashan 

 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC162 INDUSTRIAL POLLUTION AND ITS 
CONTROL PRACTICUM 2 II 

 

• Video illustration of pollutions reactions. 
• Case studies analysing real-world scenarios and proposing solutions. 
• Visit of Chemical and Pharmaceutical Industry and learn the pollution control measures. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC153 DAIRY CHEMISTRY & PROCESSING 
TECHNOLOGY 2 II 

 

Course objectives: Understand the composition of milk and its nutritional components. Explore the physical and 
chemical properties of milk and dairy products. Learn about the various factors affecting the quality of milk and dairy 
products, including processing methods and storage conditions. 
 

UNIT-I 

Composition of milk: Definition of milk, Differences between the composition of cow and buffalo milks. 
Constituents of milk - Minor and major constituents. Physico-chemical properties such as Colour, 
Flavour, Density, Specific gravity, Freezing point, Boiling point, Surface tension, Viscosity, Specific heat, 
Refractive index, Electrical conductivity, Germicidal property, pH and acidity etc. 
 

UNIT-II 

Methods of Pasteurization: Toned milk, Double toned milk, Reconstituted milk, Standardized milk and 
Full cream milk – Standards and methods of manufacture LTLT, HTST and Uperization. Sterilization of 
milk. Factors influencing homogenization, effect of homogenization on milk. Standardization of milk. 
 
UNIT-III 

Milk packing and Processing techniques: Desirable characters and types of packaging materials; Forms 

of packaging. Disposal of dairy effluents- Sources of dairy waste; Necessity of treatment of dairy waste; 

Methods of treatment: Low-cost methods and Conventional methods - Activated sludge process and 

trickling filters.  

 

Suggested books: 

1. Dairy processing handbook – Gosta Bylund.  
2. Outlines of Dairy Technology – Sukumar De.  
3. Milk products preparation and quality control – C.P. Ananthakrishnan 
 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

VOC163 DAIRY CHEMISTRY & PROCESSING 
TECHNOLOGY PRACTICUM 2 II 

 

• Video illustration of dairy products and processing. 
• Visit of dairy Industry and learn the process and packing techniques. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC251 FLOW CHEMISTRY AND PROCESS 
INTENSIFICATION 2 IV 

 
Course objectives: This course explores the principles and applications of flow chemistry and process intensification 
in chemical synthesis. Students will learn about the fundamental concepts, techniques, and equipment used in flow 
chemistry, as well as the advantages it offers over traditional batch processes. Emphasis will be placed on practical 
aspects and case studies illustrating the implementation of flow chemistry in various industries. 
 
UNIT-I 
Introduction to flow chemistry and process intensification: Introduction to flow chemistry, Advantages 
and applications of flow chemistry, Fundamentals of process intensification, Comparison with traditional 
batch processes, Design considerations for flow reactors, Safety considerations in flow chemistry. 
 
UNIT-II 
Reactor types and configurations: Types of flow reactors (continuous, microreactors, segmented flow), 
Design principles and operation of different reactor configurations, Heat and mass transfer in flow 
reactors, Reaction kinetics and optimization in flow reactors, Multi-phase and multi-step reactions in flow 
systems. 
 
UNIT-III 
Applications and case studies: Industrial applications of flow chemistry and process intensification, 
Pharmaceutical synthesis in flow reactors, Fine chemicals production using flow technology, Sustainable 
processes and green chemistry, Case studies of successful implementation of flow chemistry in industry. 
 
 
Suggested Books: 
 
1. Continuous Flow Chemistry - A Pharmaceutical Perspective by Vasudev Jadhav, Suman Jadhav, 2021, 

White Falcon Publishing. 
2. Flow Chemistry: Integrated Approaches for Practical Applications: Volume 62 (Green Chemistry 

Series), Santiago V Luis, Eduardo Garcia-Verdugo, 2019, Royal Society of Chemistry. 
3. Plutschack et al. The Hitchhiker’s Guide to Flow Chemistry. Chem. Rev. 2017, 117, 11796-11893. 
4. Chemical Reactions and Processes under Flow Conditions: Volume 5 (Green Chemistry Series), by 

Eduardo Garcia-Verdugo, Santiago V Luis, 2009, Royal Society of Chemistry. 
 
 
 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC261 FLOW CHEMISTRY AND PROCESS 
INTENSIFICATION PRACTICUM 2 IV 

 
• Video illustration of flow reactions. 
• Visit of Pharma Industry and learn the flow chemistry. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC252 INORGANIC INDUSTRY PROCESSES: 
CEMENT, GLASS, CERAMICS, METALS 2 IV 

 
Course objectives: Understand the principles of inorganic process industries, including the chemical reactions 
involved in the production of inorganic chemicals. Learn the different methods and technologies used in the 
manufacturing of inorganic products, such as extraction, synthesis, purification, and packaging. 
 
UNIT-I 
Cement Industry: Introduction, composition of ordinary cement, manufacture of ordinary cement- mixing, 
burning, grinding. Uses of cement, various types of cement, setting and hardening of cement. 
 
UNIT-II 
Glass & Ceramics Industry: Introduction, composition of glass, manufacture of glass- melting, 
fabrication, annulling, finishing. Properties of glass, types and applications of glass. Introduction, types of 
ceramics, raw material, manufacture, properties and classification, specialized ceramic products. 
 
UNIT-III 
Metal and alloys: Important metals and alloys- Fe, Cu, Al, Pb, Ni, Ti, Pt and their alloys, Mechanical and 
chemical properties, applications. 
 
 
Suggested books: 
1. Engineering Technology and Industrial Chemistry with Applications by Francisco Torrens, Reza K. 

Haghi, 2021, Apple Academic Press Inc. 
2. Industrial Chemistry PART 1&2 by B.K. Sharma, 2023, Krishna Prakashan.  
 
 
 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC262 
INORGANIC INDUSTRY PROCESSES: 

CEMENT, GLASS, CERAMICS, METALS 
PRACTICUM 

2 IV 

 
 

• Video illustration of cement, glass & Ceramic, and steel industries. 
• Visit of Cement industry, Glass & Refractory industry, Steel & alloy industries.   
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC253 FORENSIC CHEMISTRY 2 IV 
 
Course objectives: This course explores the application of chemical principles and techniques in criminal 
investigations, helping to identify evidence and solve crimes. 
 
UNIT-I 
Introduction to forensic chemistry: Types of forensic evidence (fibers, paints, glass, drugs, explosives, 
etc.), Crime scene investigation and evidence collection, Chain of custody and evidence handling 
procedures, Ethical considerations in forensic science. 
 
UNIT-II 
Instrumental Analysis in Forensic Chemistry: Identify common instrumental techniques used in 
forensic chemistry, Understand the operating principles and limitations of each technique, interpret data 
generated from instrumental analysis for forensic purposes, Apply instrumental analysis to various types 
of forensic evidence. 
 
UNIT-III 
Forensic Analysis of Specific Evidence Types: Chemical principles and instrumental techniques to 
analyze specific types of forensic evidence, Interpretation of analytical results for evidential value and 
draw conclusions, Forensic chemical analysis aids in crime scene reconstruction and suspect 
identification. 
 
Suggested books: 
1. Forensic Science: An Introduction to Scientific and Investigative Techniques, Stuart H. James, Jon J. 

Nordby, Suzanne Bell, 2014, CRC Press. 
2. Forensic Chemistry (Advanced Forensic Science Series) by Max M. Houck, 2015, Academic Press. 
3. Forensic Science: Modern Methods of Solving Crime, Max M. Houck, 2007, Praeger 

 
 
COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC263 FORENSIC CHEMISTRY PRACTICUM 2 IV 
 

• Video illustration of on crime scenes for forensic analysis. 
• Knowledge of proper sample preparation techniques to extract and isolate analytes from different 

types of evidence, such as blood, hair, fibers, and drugs.  
• Visit of forensic laboratory and learn necessary analysis technics.   
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2. Compulsory Courses for Chemistry (Major/Minor) Students in the 4th, 
5th, and 6th Semesters  
❖ Vocational Education and Training (VET) will be an essential component of the 

undergraduate program, combining theoretical knowledge with practical skills. A 
minimum of 12 credits will be allocated to the 'Minor' stream focused on VET, which 
can be aligned with the student's major or minor discipline, or chosen according to 
their interests. These courses are designed to enhance employability, particularly for 
students who may exit the program before completion. Students will have the option 
to select one VET course from the following. 

 
1. Renewable Energy (12 credits) 

 
S.No Cour code Title of course credits Semester 

1 CVOC254 Introduction to Renewable Energy  2 
IV 

2 CVOC264 Introduction to Renewable Energy 
Practicum 2 

3 CVOC301 Advanced Renewable Energy 
Technologies 2 

V 
4 CVOC311 Advanced Renewable Energy 

Technologies Practicum 2 

5 CVOC351 Energy Management and Policy in 
Sustainable Energy 2 

VI 
6 CVOC361 

Energy Management and Policy in 
Sustainable Energy Practicum 2 

 

2. Pharma Essentials Energy (12 credits) 
 

S.No Cour code Title of course credits Semester 

1 CVOC255 Drug Synthesis and Organic R&D 2 
IV 

2 CVOC265 Drug Synthesis and Organic R&D 
Practicum 2 

3 CVOC302 Pharmaceutical Formulations 2 
V 

4 CVOC312 Pharmaceutical Formulations 
Practicum 2 

5 CVOC352 Quality Control and Quality Assurance 
in Bulk Drug Industry 2 

VI 
6 CVOC362 Quality Control and Quality Assurance 

in Bulk Drug Industry Practicum 2 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC254 INTRODUCTION TO RENEWABLE 
ENERGY 2 IV 

 

Course Objectives: To introduce students to the basic concepts of renewable energy, gain familiarity with 
technologies such as solar and wind energy systems. 
 
UNIT-I 
Basics of Renewable Energy: Environmental consequences of fossil fuel usage, Definition and 
Importance of Renewable Energy, Sustainable design and development, Comparison of Renewable vs 
Non-Renewable Energy Sources, Types of Renewable Energy: Solar, Wind, Biomass, Hydropower, 
Geothermal, Ocean, etc., Global Energy Scenario and the Role of Renewable Energy, Environmental and 
Economic Benefits of Renewable Energy. 
 
UNIT-II 
Solar Energy: Fundamentals of Solar Radiation, Solar Energy Technologies: Photovoltaic (PV), I-V 
Characteristics, Solar Thermal, Efficiency and Factors Affecting Performance of solar panels; Applications 
of Solar Energy: Residential, Commercial, and Industrial Use; Solar Energy Storage: Batteries and Grid 
Integration, Life cycle analysis (LCA). 
 
UNIT-III 
Wind Energy: Introduction to Wind Power, Wind Energy Resources and Wind Turbine Technology; 
Components of a Wind Turbine: Rotor Blades, Hub, Tower, Generator; Site Selection and Wind Farm 
Design, Environmental Impact and Challenges of Wind Energy, Life cycle analysis (LCA). 
 
 
Suggested books: 
1. Renewable Energy: Power for a Sustainable Future by Godfrey Boyle, OUP Oxford (2012). 
2. Introduction to Renewable Energy (Energy and the Environment) by Vaughn C. Nelson, Kenneth L. 

Starcher, CRC Press (2016). 
3. Fundamentals of Renewable Energy Systems by D. Mukherjee, New Age Intl. Pvt. Ltd., (2004). 
4. Fundamentals and Applications of Renewable Energy by Mehmet Kanoglu, Yunus A. Cengel, John M. 

Cimbala, McGraw Hill (2020). 
5. Renewable Energy Systems: The Earthscan Expert Guide by David Buchla, Thomas Kissell, Thomas 

Floyd, Routledge Publishers, Latest Edition.  
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CVOC264 INTRODUCTION TO RENEWABLE 
ENERGY PRACTICUM 2 IV 

 

1. Measure the solar energy intensity using a solarimeter or pyranometer at different angles and times of 
the day to observe variations in solar intensity.  
 

2. Solar Cell Efficiency Measurement - Connect the solar panel to a multimeter to measure current and 
voltage. Calculate the power output (P = I V). 
 

3. Solar Water Heating - Analyze the efficiency of a simple solar water heater.  
 
4. Wind Turbine Model - Build a small wind turbine model and measure its power output.  

 
5. Effect of Blade Design on Wind Turbine Performance - Investigate how blade design affects the 

efficiency of a wind turbine. Measure power output for each design using a fan and a multimeter.  
 
6. Field visits: Case studies on successful solar and wind energy installations and submit the report.  
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC301 ADVANCED RENEWABLE ENERGY 

TECHNOLOGIES 2 V 

 

Course Objectives: Students can acquire an in-depth knowledge in cutting-edge renewable energy technologies, 
including bioenergy, hydrogen fuel cells, and energy storage innovations, with an emphasis on their design, operation, 
and integration into modern energy systems. 
 

UNIT-I 
Biomass and Bioenergy: Types and Sources of Biomass, Biomass conversion through 
Combustion/pyrolysis, Gasification, Fermentation; Biofuels: Bioethanol, Biodiesel, Biogas; Biomass 
Power Plants and Energy Generation. 
Hydropower and Geothermal Energy: Types of Hydro Power Plants (Run-of-river, Reservoir, Pumped 
Storage), Tidal, Wave, and Ocean Thermal Energy Conversion, Working Principles and Applications of 
Ocean Energy.  
 
UNIT-II 
Battery Technology for Renewable Energy: Basics of Energy Storage Systems (ESS); Battery Types: 
Lithium-ion, Lead-acid, Solid-state, etc., Charging/Discharging Cycles and Efficiency 
 
UNIT-III 
Hydrogen as a Renewable Energy Carrier: Hydrogen Production Methods (Electrolysis, Steam Methane 
Reforming, Photocatalysis), Hydrogen Storage and Transportation, Fuel Cells and Applications in 
Transportation and Industry 
 

Suggested books: 

1. Renewable Energy: Power for a Sustainable Future by Godfrey Boyle, OUP Oxford (2012). 
2. Introduction to Renewable Energy (Energy and the Environment) by Vaughn C. Nelson, Kenneth L. 

Starcher, CRC Press (2016) 
3. Fundamentals of Renewable Energy Systems by D. Mukherjee, New Age Intl. Pvt. Ltd., (2004). 
4. Fundamentals and Applications of Renewable Energy by Mehmet Kanoglu, Yunus A. Cengel, John M. 

Cimbala, McGraw Hill (2020) 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC311 ADVANCED RENEWABLE ENERGY 

TECHNOLOGIES PRACTICUM 2 V 

 

1. Biomass Characterization and Bioenergy Production – Measure moisture content, calorific value, 
carbon/nitrogen content, anaerobic oxidation. 

 
2. Hydropower Simulation and Efficiency Analysis – laboratory scale turbine to measure water flow 

rates, turbine speed, power output etc. 
 
3. Geothermal Energy: Heat Extraction Demonstration – heat transfer soil and rocks through thermal 

conductivity apparatus,  
 
4. Battery Technology: Performance Evaluation – assemble a simple rechargeable battery (e.g., lithium-

ion or lead-acid), measure charging/discharging cylces. 
 
5. Hydrogen Production and Fuel Cell Application –hydrogen production through water electrolysis. 
 
6. Field visits: Case studies on bioenergy production, hydrogen production and batter technologies and 

submit the report. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC351 ADVANCED RENEWABLE ENERGY 

TECHNOLOGY AND MAINTENANCE 2 VI 

 

Course Objectives: This course dives into the advanced technical aspects of renewable energy systems, focusing on 
troubleshooting, maintenance, and upgrading systems. 
 

UNIT-I 
Troubleshooting and Maintenance of Solar and Wind Systems: Identifying faults and performance 
issues in solar and wind power systems, Preventive maintenance techniques, Tools and safety practices 
for system repair. 
 
UNIT-II 
Integration of Hybrid Renewable Energy Systems: Design and integration of hybrid energy systems (e.g., 
solar-wind, solar-storage), Hybrid system control strategies, Real-life case studies and projects. 
 
UNIT-III 
Advanced Energy Management and Optimization: Energy management systems (EMS) for renewable 
installations, Optimizing performance through software and monitoring tools, Troubleshooting and 
upgrading smart energy systems. 
 

 
Suggested books: 

1. Renewable Energy: Power for a Sustainable Future by Godfrey Boyle, OUP Oxford (2012). 
2. Introduction to Renewable Energy (Energy and the Environment) by Vaughn C. Nelson, Kenneth L. 

Starcher, CRC Press (2016) 
3. Fundamentals of Renewable Energy Systems by D. Mukherjee, New Age Intl. Pvt. Ltd., (2004). 
4. Fundamentals and Applications of Renewable Energy by Mehmet Kanoglu, Yunus A. Cengel, John M. 

Cimbala, McGraw Hill (2020) 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC361 ADVANCED RENEWABLE ENERGY 

TECHNOLOGY AND MAINTENANCE 
PRACTICUM 

2 VI 

 

1. Troubleshooting and Maintenance of Solar Power Systems - solar PV systems and practice 
maintenance techniques, maintenance of PV panels, test and measure the performance of solar 
panels under different conditions using a solar irradiance meter and multimeter.  

 
2. Wind Turbine Troubleshooting and Maintenance - wind energy systems and perform routine 

maintenance, Identify mechanical and electrical issues in small-scale wind turbines (e.g., gearbox 
failure, blade damage, Study the effects of wind speed variation on turbine performance. 

 
3. Hybrid Renewable Energy System Integration - Learn the principles and techniques of integrating solar 

and wind systems, hybrid system combining solar PV and wind turbine systems. 
 
4. Advanced Energy Management and Optimization - Optimize energy use and storage in renewable 

energy systems, Performance load analysis and energy audit for a system powered by renewable 
energy. 

 
5. Performance Analysis of Hybrid Systems - Evaluate the efficiency and reliability of integrated 

renewable systems, Use data acquisition tools to monitor hybrid system performance over time, 
Compare energy generation and consumption patterns for standalone and hybrid setups. 
 

6. Field Visits: Students will visit various energy installations to learn about tools, safety protocols, and 
the maintenance of sustainable energy systems. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC255 Drug Synthesis and Organic R&D 2 VI 

 

Course Objectives: This course dives into drug synthesis fundamentals, advanced organic techniques, and 
scale-up processes, focusing on medicinal chemistry, and industrial manufacturing optimization. 
 
Unit I 
Fundamentals of Drug Synthesis 
Introduction to medicinal chemistry and structure-activity relationships (SAR), basic organic synthesis 
techniques used in pharmaceutical industries, retrosynthesis approaches for APIs (Active Pharmaceutical 
Ingredients), Green chemistry principles in drug synthesis, Case studies: Synthesis of paracetamol, 
aspirin, and ibuprofen. 
 
Unit II 
Advanced Organic Techniques in Drug R&D 
Reaction mechanisms relevant to pharmaceuticals (e.g., condensation, esterification, amination), 
asymmetric synthesis and chiral molecules in drug discovery, catalysis in organic drug synthesis 
(homogeneous and heterogeneous catalysts), tools for reaction monitoring (TLC, spectroscopy, NMR) 
 
Unit III  
Scale-Up and Process Development 
Lab-to-industrial scale transition of drug synthesis, Batch vs. continuous processes in pharmaceutical 
manufacturing, Role of optimization in reducing impurities and improving yield, Industrial examples of 
large-scale synthesis: antibiotics and analgesics. 
 
Suggested books: 

1. "Introduction to Medicinal Chemistry" by Graham L. Patrick, Oxford University Press (1995) 

2. "Organic Chemistry" by Paula Yurkanis Bruice, Pearson Eduacation (2020) 

3. "The Art of Drug Synthesis" by Douglas S. Johnson and Jie Jack Li, Wiley, (2013) 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC265 Drug Synthesis Practicum 2 VI 

 
Synthesis of Simple Drugs: Practical work on the synthesis of common drugs like paracetamol or aspirin in 
the laboratory,  
Green Chemistry Techniques: Conducting green synthesis reactions to minimize waste and reduce 
environmental impact. 
Reaction Monitoring: Use Thin-Layer Chromatography (TLC) and UV-Vis spectrometry for reaction 
monitoring. Process Scale-Up: Scale-up a laboratory synthesis procedure and evaluate differences 
between small-scale and large-scale production in terms of yield and purity. 
 

Suggested books: 

1. "Vogel's Textbook of Practical Organic Chemistry", Prentice Hall (5th Edition, 1996). 
2. "Experimental Organic Chemistry: A Miniscale and Microscale Approach", Cengage Learning (6th 

Edition, 2010). 
3. "Practical Synthetic Organic Chemistry: Reactions, Principles, and Techniques", Wiley (1st 

Edition, 2011). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC302 Pharmaceutical Formulations 2 VI 

 

Course Objectives: This course covers pharmaceutical formulations, manufacturing processes for dosage forms, 
including granulation, compression, and sterile formulations. The course also addresses regulatory practices, GMP 
guidelines, and stability testing for formulation approval. 
 
Unit 1: Introduction to Pharmaceutical Formulations 
Overview of formulation types: tablets, capsules, injections, topical, and suspensions, role of excipients in 
formulations: binders, fillers, disintegrants, and lubricants, Pre-formulation studies: solubility, 
dissolution, and stability. Fundamentals of bioavailability and bioequivalence. 
 
Unit 2: Manufacturing of Dosage Forms 
Tablet and capsule manufacturing processes (granulation, compression, coating), Liquid and 
semi-solid formulations: emulsions, suspensions, and creams, Sterile formulations: injectables and 
ophthalmic solutions, Packaging of pharmaceutical products (blister packs, bottle filling) 
 
Unit 3: Regulatory and Industrial Practices in Formulations 
Guidelines for Good Manufacturing Practices (GMP) in formulation development, Stability testing of 
formulations: accelerated and long-term studies, Regulatory requirements for formulation approval (FDA, 
EMA, CDSCO), Case studies of formulation development in the industry. 
 

Suggested books: 

1. "Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems", Wolters Kluwer (11th Edition, 
2020). 
2. "Introduction to Pharmaceutics - I" by A.K. Gupta, CBS Publishers & Distributors (4th Edition, 2016). 
3. "Essentials of Pharmaceutics" by Ashok Kumar Gupta, Pharmamed Press (1st Edition, 2010). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC312 Pharmaceutical Formulations Practicum 2 VI 

 
Tablet Formulation: Prepare tablets using different excipients and study the impact of excipient choice on 
tablet properties such as hardness and disintegration time. 
Solubility Testing: Test the solubility of various APIs in different solvents to understand bioavailability. 
Granulation and Compression: Prepare granules and tablets using different compression methods. 
Emulsion Preparation: Prepare emulsions and suspensions, testing their stability over time. 
Sterile Formulations: Demonstrate preparation of aseptic solutions for injectable formulations under 
sterile conditions. 
Stability Studies: Conduct stability testing on different pharmaceutical formulations by storing them under 
different conditions and observing physical and chemical changes. 
 
Suggested books: 

1. Pharmaceutics: Basic Principles and Application to Pharmacy Practice" by Michael J. Rathbone 
and Joseph T. O'Donnell, Wiley-Blackwell (1st Edition, 2010). 
 

2. "Practical Pharmaceutics: An International Guide for the Preparation, Manufacture and Quality 
Control of Medicines" by Richard A. Chism, CRC Press (1st Edition, 2009). 
 

3. "Pharmaceutics: The Science of Dosage Form Design" by Michael E. Aulton, Churchill Livingstone 
(2nd Edition, 2002). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC352 Quality Control and Quality Assurance in 

Bulk Drug Industry 2 VI 

 

Course Objectives: This course covers QC methods (HPLC, GC, UV-Vis), QA practices (validation, batch review, 
compliance), and bulk drug manufacturing, including production processes, in-process controls, and audits. 
 
Unit 1 
Principles of QC in the pharmaceutical industry 
Analytical methods in QC: HPLC, GC, UV-Vis spectroscopy, and titration, Impurity profiling and residual 
solvent analysis, Standard Operating Procedures (SOPs) and documentation in QC. 
 
Unit 2 
Quality Assurance (QA) Practices 
Fundamentals of QA: ensuring quality across production stages, Validation processes: method 
validation, process validation, and cleaning validation, Batch record review and release procedures, Role 
of QA in regulatory compliance (FDA, WHO, ICH guidelines. 
 
Unit 3 
Bulk Drug Manufacturing and Compliance 
Overview of bulk drug production processes (chemical synthesis and fermentation), Quality assurance 
challenges in bulk drug industries, In-process controls (IPC) and process analytical technology (PAT), 
documentation and audits in bulk drug industries. 
 
Suggested books: 
1. "Pharmaceutical Quality Control" by D. A. P. Pandya and R. S. H. Iyer, CBS Publishers & Distributors 
(2010) 
2. "Good Manufacturing Practices for Pharmaceuticals" by Graham Bunn, CRC Press(2005) 
3.  "Pharmaceutical Manufacturing Handbook: Production and Processes" edited by Shayne C. Gad, 
Wiley-Interscience(2008) 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CVOC362 Quality Control and Quality Assurance 

Practicum 2 VI 

 
Instrumental Analysis: Perform HPLC analysis of pharmaceutical samples to quantify active ingredients 
and impurities. 
Titration: Carry out acid-base and redox titrations to assess the quality of raw materials used in drug 
production. 
QA Documentation: Simulate batch record creation and review as part of the release procedure for a 
pharmaceutical product. 
Cleaning Validation: Conduct cleaning validation procedures and swab testing to ensure residue removal 
from manufacturing equipment. 
In-Process Control (IPC): Conduct real-time analysis during the bulk drug manufacturing process using 
PAT tools (e.g., Raman spectroscopy). 
Process Audits: Simulate an audit process for bulk drug manufacturing, focusing on documentation and 
compliance with industry standards. 
 
Suggested books: 

1. "Pharmaceutical Analysis" by David G. Watson, Elsevier, (2009) 
2. "Introduction to Pharmaceutical Manufacturing" by Sandeep N. Vaidya and Anil K. Gupta, CRC 

Press, (2016) 
 



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

SEC101 SOFT SKILLS – I : VERBAL ABILITY 
AND QUANTITATIVE APRTITUDE   

2 I 

 

VERBAL ABILITY AND QUANTITATIVE APTITUDE 

Course Objectives: 

1. To prepare the students on various aspects of effective reading, writing and speaking by 

selecting and organizing relevant information  

2. To plan group activities in order to provide opportunities for students to demonstrate 

professionalism and corporate readiness  

3. To categorize, apply and use thought process to distinguish between concepts of 

reasoning 

4. To categorize, apply and use thought process to distinguish between concepts of 

Quantitative methods.  

5. To prepare and explain the fundamentals related to various possibilities and probabilities 

related to quantitative aptitude. And to critically evaluate numerous possibilities related 

to puzzle 

Verbal Ability 
Unit-I 

Reading Skills: Basic reading skills and Mode of reading skills, pre-reading techniques, 

Writing Skills: Essay Writing – Paragraph Writing – Story Writing – Business Letter Writing – 

Email Writing – Resume Writing 

Speaking Skills: JAM Sessions, Group Discussion Sessions, Debates, Extempore Speeches, 

Mock Interviews 

Unit-II 

Corporate Readiness: Demonstrating Positive Attitude – Communicating Effectively – 

Building Interpersonal Relationships – Working in Teams – Managing Emotions 

Quantitative Aptitude 
Unit-III 

Numerical estimation: Applications based on Percentages, Profit Loss and Discount, Simple 

interest and Compound Interest Partnerships, Shares and dividends 

Data interpretation: Data interpretation related to Averages, Bar charts, Pie charts, Venn 

diagrams, Line graphs  

Numerical Reasoning: Problems related to Number series, Analogy of numbers, Classification 

of numbers, Letter series, Seating arrangements, Directions, blood relations and puzzle test. 

References:  

1. Books written by Stephen Covey and Dale Carnegie Seven Habits of Highly Effective 

People etc-Simon & Schuster, Running Press book publishers  

2. Books written by Bertrand Russell-Oxford University Press 

3. Quantitative aptitude by R S Agarwal, S Chand Publications  

Verbal and nonverbal Reasoning by RS Agarwal from S Chand publications 



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

SEC102 SOFT SKILLS - 2 :  
PERSONALITY DEVELOPMENT  

2 I 

 

Course Objectives and Outcomes : This program gives students an opportunity to 

get themselves better and widen their intelligence and positive character and traits and also 

enhance intra and interpersonal progress. The students will go through intellectual and values-

based development that will enable them to recognize their own potentials and limitations; 

apply moral and ethical standards in both personal and professional contexts; and establish a 

favorable perspective on self-development and humanity.  
 

UNIT I Introduction to Personality Development  

The concept of personality - Dimensions of personality - Theories of personality Freud & 

Erickson - Types of Personality - SWOT analysis - The concept of success and failure. 
 

UNIT II Attitude, Motivation and Goal Setting  

Concept, Significance of Attitude - Factors affecting attitudes - Positive attitude and Negative 

attitude- Advantages  and Disadvantages - Concept of motivation - Significance - Internal and 

external motives - Importance of self- motivation - Factors leading to de-motivation – Goal 

Setting.  
 

UNIT III Behavioral Aspects of Personality 

Behavior - Types of behavior and difference between aggressive, submissive and assertive 

behaviours - Self-esteem - Interpersonal Relationships - Body language - Problem solving - 

Conflict and Stress Management - Decision-making - Leadership skills - Good manners and 

etiquette. 
 

References Books:  

1. Business Communication (Principles, Methods and Techniques) Nirmal Singh - Deep & 

Deep Publications Pvt. Ltd., New Delhi  

2. Effective Business Communication - H.Murphy. 

3. Encyclopedia of Personality Development - Dr.N.V.S.Suryanarayana, 978-9331318480, 

APH Publishing Corporation, New Delhi. 

4. Hurlock Elizabeth B Personality Development Tata Mcgraw Hill New Delhi  

5. Personality Development and Career Management: By R.M.Onkar (S Chand 

Publications)  

6. Seven Habits of Highly Effective People - Stephen Covey  

7. Social Psychology: By Robert S Feldman. ( Tata McGraw Hill Publishing)  

8. Understanding Psychology: By Robert S Feldman. (Tata McGraw Hill Publishing)  

9. You Can Win – Shiv Khera  



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

VAC101 INDIAN CONSTITUTION AND 
HERITAGE   

3 I 

 

Course Objectives 

Studying Indian Constitution and Heritage can enable students to develop a broader perspective 

on India's past, present, and future, and equip them with valuable knowledge and skills that can 

be applied in various fields. After the course students should be able to;  

• Understand of the basic principles and structure of the Indian Constitution. 

• Understand the rich and diverse cultural heritage of India and its historical evolution. 

• Developing a comprehensive understanding of the role of Indian culture in shaping 

national identity and fostering social cohesion. 

 

Unit -I 

Indian Constitution: Understanding of the Salient features, Analysis of the fundamental rights 

and duties, Structure and functioning of Parliament, Role of the judiciary in upholding the 

Constitution, Constitutional provisions related to the President, Prime Minister and Council of 

Ministers. 

Unit 2 

Understanding Indian Heritage and Culture: Definitions, Concepts, and Approaches, Sources of 

Indian Heritage and Culture: Archaeological, Literary, and Artistic. Historical Foundations of 

Indian Heritage: From the Indus Valley Civilization to the Mauryan Empire, Impact of 

Buddhism and Jainism, Influence of Islamic and British rule.  

 

Unit 3 

Contemporary Expressions of Indian Heritage: Understanding the diversity, Indian art, music, 

dance and cinema. Indian Philosophy, Religion, and Ethics: Schools of Indian Philosophy: 

Samkhya, Yoga, Nyaya, Vaisheshika, Mimamsa, and Vedanta. Indian Religions: Hinduism, 

Buddhism, Jainism, Islam, and Sikhism. Comparative Study of Indian and Western Ethics: 

Values, Morals, and Virtues, Preservation and promotion of Indian heritage. 

 

Suggested Readings 

1. Basu, D. D. (2014). Introduction to the Constitution of India. LexisNexis 

2. Jha, R. (2012). Constitution of India: A Comprehensive Study. PHI Learning. 

3. Singhania, N. (2019). Indian Art and Culture. McGraw Hill Education. 

4. Pruthi, R. K. (2013). Indian Heritage and Culture. Anmol Publications Pvt. Ltd. 

5. Basham, A. L. (1989). The Cultural Heritage of India. Oxford University Press. 

6. Basham, A. L. (2016). The Wonder That Was India. Rupa Publications India Pvt. Ltd. 

 

 

 



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

AEC151 TELUGU - I 2 II 
 
UNIT I:ప్రాచీనకవిత్వం: 
   (అ    ముషికమార్రా లవృత్త ంత్ము – తికకన – ఆంధా్మహాభారత్ము – 
శరంతిపరవము  -త్ృతీయశరవసము (203 పధ్యమున ండి 242 పధ్యమువరకు) 
UNIT II:మన చర్ితా్ – అలలసరనిపెద్దన  -ద్వవతీయశరవసం – 
    (“అటజనిగరంచే..... పధ్యమున ండిహాశీ్రహర్ియంచ తొలగంద్రాసెన్”…. వరకు ) 
UNIT III:ఆధ్ నికకవిత్వం : 
     (అ)  ముత్యలసర్రలు  :  గురజాడఅప్రార్రవు 
     (ఆ)  మహాపాసరా నం      :  శీ్ర . శీ్ర 
UNIT IV:కధ్నికలు : 
      (అ)ఆకలి                  :  కొలకలూర్ిఇన్క్ 
      (ఆ)  జ ైలు                :  పొ్ టల పలిలర్రమార్రవు 
UNIT V:వ్రయకరణం: 
      (అ) సంధ్ లు           :   సవరణద్ీరఘ,గుణ,యణ్ద్ేశ,తిాక, 
                                       గ.స.డ.ద్. వ్రద్ేశ,రుగరగమ,టుగరగమ,  
                                       ఆమ్రేడిత్,అత్వ,ఇత్వ,యత్వసంధ్ లు 
      (ఆ)  సమాసరలు       :  త్త్పారుష,కరమధ్రయ,ద్వంద్వ,ద్వవగుబహువా్రహి 
      (ఇ)  అక్షరద్రషరలు     :  ద్రషరలుసర్ిద్వద్వదసరధ్ రూప్రలువ్రా యాలి. 
విధ్యర్ిికృత్యలు:  
1. శీ్రశీ్రకవిత్కుసంబంద్వంచినపేరడీలుసేకర్ించండి. 
2. ముత్యలసర్రలచంద్ంలోరచనలుచేసేపాయత్నంచేయం 

పర్ిశ్రలన్ గీంధ్లు : 
• "ఆంధ్రమహాభారతము - శ ంతిపరవము" - తిక్కన 
• "ముత్యాల సర లు" - గురజాడ అప్ ార వు 
• "మహాపరస్ ా నం" - శీ్ర . శీ్ర 
• "ఆక్లి" - కొలక్లూరి ఇనయక్ 
• "జ ైలు" - పొ్ ట్లపలిల ర మార వు 
• "త్ెలుగు వ్ ాక్రణం" - గోప్ లపురం లక్ష్మీనయర యణ 
• "త్ెలుగు చందససుల వ్ ాక్రణం" - డయ. మాసటరు క్ర ాట్క్ 

 
 
 
 



 

COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

AEC152 HINDI - I 2 II 
 

UNIT-1 कहानी  

1. ठाकुर का कुआं -पे्रमचन्द  

2. चीफ की दावत -भीष्म साहनी  

3.सदाचार का तावीज -हररशंकर परसाई  

 

UNIT-2 ननबंध 

1.सोना हहरनी -श्रीमती महादेवी वमाा   

2.ईर्ष्ाा: तू न गयी मेरे मन से - रामधारी हसंह "हदनकर "  

3.अहतहि - राम हवलाश शमाा  

 

UNIT-3 एकांकी  

1.औरंगजेब की आखिरी रात -डां .रामकुमार वमाा   

2. मम्मी ठकुराइन -लक्षीनारायण लाल   

3.नए मेहमान -उदयशंकर भट्ट  

 

UNIT-4 नहन्दी सानहत्य का इनिहास  

हहन्दी साहहत्य का इहतहास - नामकरण , काल हवभाजन ,आहदकाल सामान्य पररचय  

 

UNIT-5 व्याकरण  

1. हलंग - पररभाषा एवं हनयम   

2. वचन - पररभाषा एवं हनयम  

3. काल - पररभाषा एवं प्रकार   

4. वाक्ो ंकी शुखि  

5. शब्ो ंको वाक् में प्रयोग करना 

पत्राचार :व्यखिगत पत्र एवं कायाालयी पत्र  

तकनीकी शब्ावली - पद नाम, प्रशासहनक शब् 

 

पाठ्यक्रम पुस्तकें [Text books] 

 1 चहचात कहाहनयां -डा .गुलाम मोइनुद्दीन िान-शबनम पुस्तक महल कटक  

2. गद्य गौरव - डा .अजय कुमार पटनायक-सोनम प्रकाशन , बादामबाडी, कटक -१२  

3. सात एकांकी -सं उहमाला मोदी,हवश्वहवद्यालय प्रकाशन, चौक वारणासी-221001  

 

सहायक पुस्तकें  [Reference books]  

1. हहन्दी साहहत्य का सरल इहतहास -राजनाि शमाा-हवनॊद पुस्तक मंहदर , आगरा -२   

2. प्रयोजन मूलक हहन्दी – गोदरे  



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

SEC151 SOFT SKILLS – III  
EMOTIONAL INTELLIGENCE AND 

REASONING SKILLS 

2 II 

 
Course Description:  
This course aims to introduce students to the concept of emotional intelligence (EI) and its 
significance in personal, academic, and professional development. Through theoretical 
frameworks, practical exercises, case studies, and discussions, students will explore various 
aspects of EI and develop skills to enhance self-awareness, self-regulation, social awareness, 
relationship management, and resilience. 
Course Objectives: 
Understand the concept of emotional intelligence and its components. 
Develop self-awareness and self-regulation skills for emotional management. 
Enhance social awareness and empathy towards others. 
Improve interpersonal skills and relationship management. 
Cultivate resilience and coping mechanisms for emotional challenges. 
Apply emotional intelligence principles in academic, personal, and professional contexts. 
Unit - I Introduction to Emotional Intelligence 
Meaning and definition of emotional intelligence, Understanding emotions: types, triggers, and 
responses, Importance and benefits of EI in personal and professional life, Self-Awareness and 
Self-Regulation 
Unit - II  Social Awareness and Empathy 
Understanding others' emotions: empathy and perspective-taking, Building empathy through 
service learning and community engagement, Relationship Management, Conflict resolution 
Unit -  III  Introduction to Reasoning 
Definition and importance of reasoning skills, Types of reasoning: inductive, deductive, 
adductive, Critical thinking, Problem-Solving Strategies 
Unit – IV  Decision-Making Skills 
Decision-making, identifying goals, alternatives, consequences, and trade-offs, Reasoning in 
Everyday Life, Adaptability, Flexibility in Thinking and Action 
Recommended Textbooks: 
Emotional Intelligence: Why It Can Matter More Than IQ by Daniel Goleman 
The EQ Edge: Emotional Intelligence and Your Success by Steven J. Stein and Howard E. Book 
Emotional Intelligence 2.0" by Travis Bradberry and Jean Greaves 
Working with Emotional Intelligence by Daniel Goleman  
Emotional Intelligence: A Practical Guide by David Walton  
Emotional Intelligence in Action: Training and Coaching Activities for Leaders, Managers, and Teams by 
Marcia Hughes, James Bradford Terrell, and Eileen K. Metcalf  
The Emotional Intelligence Workbook: Teach Yourself" by Jill Dann  
Emotional Intelligence Mastery Bible by Brandon Cooper  
 



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

SEC152 SOFT SKILLS – IV  
FUNDAMENTALS OF IT 

2 II 

 

I unit:  IT and Software 

Software Troubleshooting, Internet & World Wide Web, Orientation & Connectivity 

Boot Camp: configure the TCP/IP ,access the websites and email. Web Browsers, Surfing 

the Web: customize their web browsers with the LAN proxy settings, bookmarks, search 

toolbars and pop up blockers, Search Engines & Netiquette: Usage of search engines like 

Google, Yahoo, ask.com.,Cyber Hygiene: viruses on the internet ,install antivirus 

software, block pop ups, block active x downloads ,Develop Web page: home page 

using HTML , 

 

II Unit : Hardware   

Introduction to hardware peripherals of a computer like RAM, ROM, keyboard, Mouse, 

processors, etc. Generation of processors. Working of SMPS. Study of various ports. 

Steps to disassemble and assemble computer and PC back to working condition. 

Installation of  operating system like Linux or MS windows on the personal computer. 

Dual boot with both windows and Linux. Hardware Troubleshooting: identify the 

problem and fix it to get the computer back to working condition. 

 

III unit:  Networking   

Introduction to computer network, Study of various topologies. Preparing the network 

cable using crimping tools and connectors. Study of various network environments.  

Networking concept- Sharing of different resources, use of Internet, accessing/ 

browsing, practice network security.  

Network components - Modem, Hub, Switch, Router, Bridge, Gateway etc., Network 

Cables, Network Equipment ,Wireless networks . 

Install network printer, Use of file and printer sharing in peer-to-peer connection. Client 

Server and peer to peer networking concepts.  

 

 



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

VAC151 ENVIRONMENTAL STUDIES  3 II 
 

UNIT-I 

Introduction: The multidisciplinary nature of environmental studies – Definition - Scope and 

Importance, Need for Public awareness. Natural Resources: Classification – Renewable (Forest, 

Water and Energy) and Non-Renewable (Mineral, Food and Land) Resources (Uses, reasons for 

overutilization and effects). 

 

UNIT -II 

Eco-system: Structure and function of an Ecosystem – Components and ecological pyramids, - 

food chains, food web - energy flow in the ecosystem; Types of ecosystems – forest, grassland, 

aquatic. 

 
UNIT -III 

Environmental Pollution: Causes, effects and control measures of Air, Water, soil pollution, 

Thermal pollution and nuclear hazards and Municipal solid waste management. Ozone layer 

depletion Environmental problems: Global Environmental Problems, Greenhouse effect, acid 

rains and Climate change. 

 
UNIT -IV 

Social Issues and the Environment: Environmental ethics, Issues and possible solutions. Waste 

land reclamation. Human Population and the Environment: Environment and human health. 

Trends of Population growth in urban areas, reasons for population explosion and its control.  

 

Activity 

Nature selfie – Photography of the surroundings; Planting tree saplings; Knowing the water 

sources of your area and documenting disappearing resources; Visit to water purifying plant; 

Knowing the waste disposal pattern of your area; Record all activities.  

 

Recommended books 

 

1. Textbook of Environmental studies for Undergraduate courses by Erach Bharucha Published 

by Orient Black Swan. 2nd edition.  

2. Environmental Science: A Global Concern by William P. Cunningham and Baraba 

Woodworth Saigo. Published by McGraw-Hill Science/Engineering/Math; 8th edition,. 

3. A textbook of Environmental Science by P. C. Joshi and Namita Joshi, Published by A.P.H. 

Publishing Corporation.  

4. A textbook of Environmental Science by Arvind Kumar, Published by A.P.H. Publishing 

Corporation  

 

 

 

 



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

SEC201 SOFT SKILLS – V 
LEADERSHIP AND MANAGEMENT 

SKILLS 

2 III 

Course Objectives :  

The course aimed to develop knowledge in Leadership Theories, Communication Skills, Build 
Emotional Intelligence, self-awareness, self-regulation, empathy, and social skills to manage 
emotions and relationships effectively, Enhance Decision-Making Abilities, Learn decision-
making models and strategies to make effective and timely decisions, Team Building Skills, 

Develop skills to build and lead diverse teams, manage conflicts, and promote collaboration, 

Cultivate Problem-Solving Skills 
 
Unit I: Foundations of Leadership 
Introduction to Leadership, Definition and Importance of Team, Larder, Historical Overview, 
Leadership Traits, Styles of Leadership 
 
Unit 2: Communication and Influence 
Effective Communication, Good Leader and Bad Leader, Building trust and rapport within 
teams, Strategies for influencing others, Strategic Planning and Implementation 
 
Unit 3: Team Dynamics and Collaboration 
Understanding Team Dynamics, Stages of Team Development, Team Roles and Responsibilities 
Leading High-Performance, Innovation and change management, Personal development 
planning for leadership growth, Motivating Team Members, Promoting Collaboration, Tools and 
Techniques, Diversity and Inclusion 
 
Unit 4: Strategic Leadership and Decision Making 
Strategic Thinking and Planning, Vision and Mission Development, Decision-Making Models, 
Rational Model, Intuitive Model, Innovation and Change Management, Promoting Innovation 
Managing Change Efforts 
 
Reference Books : 

• Leadership: Theory and Practice" by Peter G. Northouse  

• The Leadership Challenge" by James M. Kouzes and Barry Z. Posner  

• Primal Leadership: Unleashing the Power of Emotional Intelligence" by Daniel Goleman, 
Richard Boyatzis, and Annie McKee  

• Leadership and Self-Deception: Getting Out of the Box" by The Arbinger Institute  

• Start with Why: How Great Leaders Inspire Everyone to Take Action" by Simon Sinek 

• Leading Change" by John P. Kotter  



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

AEC251 TELUGU - II 2 IV 
 

UNIT I:ప్ ర చీనక్వితవం: 
స్నాహభిషనక్ము – ననాయభట్టట   - శీ్రమధయందరమహాభారతం –ఆదిపరవం – షష్ ట శ వసం – 
(ప్ టే్డుస్ ంబవ్ ాఘ్ర..... అనసవచనముమొదలువ్ నిత్ోడిదేమీ?దివాలక్షణలక్ష్ిత ండునసవచనమువరక్ు....) 
 
UNIT II:ససభదయర పరిణయం – చేమక్ూరవ్ ంక్ట్క్వి – విజయవిలాసం – మూడవఆశ వసం 
            ( 93 వపధ్ామునసండి 139 వపధ్ామువరక్ు ) 
UNIT III:ఆధ్సనిక్క్వితవం : 
     (అ)  సంక ీ ంతి                    :       గురీంజాష వ్  
                                                         ( ఖండక వాసంపుట్ి –ఆరవభాగం ) 
     (ఆ)  మాకొదదీత్ెలలదొరతనం      :       గరిమెళ్ళసతానయర యణ 
UNIT IV:క్ధయనిక్లు : 
      (అ)అమీకిఆదివ్ రంలేదయ    - రంగనయయక్మీ 
      (ఆ)  మారుావ్ెనక్మనిష     - శ్రలాససభదయర దేవి 
UNIT V:బరత క ట్ – నవల         -డయ॥వి.ఆర్. ర స్ ని 
 
ఉపయుక్తగీంధ్సూచి: 
శీ్రమధయందరమహాభారతం  - పో్ తనవిరచితం 
ససభదయర పరిణయం  - విజయవిలాసం 
                                                        (చేమక్ూరవ్ ంక్ట్క్వివిరచితం) 
ఆధ్ నికకవిత్వం : 
(అ)  సంక ీ ంతి                    :       గురీంజాష వ్  
                                                    ( ఖండక వాసంపుట్ి –ఆరవభాగం ) 
(ఆ)  మాకొదదీత్ెలలదొరతనం      :       గరిమెళ్ళసతానయర యణ 
క్ధయనిక్లు : 
1. అమీకిఆదివ్ రంలేదయ  - రంగనయయక్మీ 
2. మారుావ్ెనక్మనిష     - శ్రలాససభదయర దేవి 
3. బరత క ట్ – నవల      - డయ॥వి.ఆర్. ర స్ ని 
 
 
 



COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

AEC252 HINDI - II 2 IV 
 
UNIT-1.प्राचीन काव्य 

1. कबीरदास -सािी-दस दोहे   

2. तुलसीदास -दस दोहे  

3. रहीम - दस दोहे  
 

UNIT-2.आधुहनक काव्य 

1. मातृभूहम - मैहिली शरण गुप्त  

2. तोडती पत्थर -सूयाकांत हत्रपाठी हनराला  

3. बस्स; बहुत हो चुका -ओम प्रकाश वाल्मीहक  
 

UNIT-3 हहन्दी साहहत्य का इहतहास 

हहन्दी साहहत्य का इहतहास - भखिकाल - सामान्य पररचय-वगीकरण-शािाएं  
 

UNIT-4.प्रयोजनमूलक हहन्दी [कायाालयी हहन्दी ]कायाालयी पत्राचार , कायाालयी पत्र के हवहभन्न प्रकार 

1.पररपत्र 

2. आवेदन पत्र  
 

UNIT-5. अनुवाद - पररभाषा एवं स्वरूप तिा महत्व   

1. संहध हवचे्छद  

2. हवलोम शब् 

3. हनबंध 

 

पाठ्य पुस्तकें [Text book]  

1. काव्य दीप -श्री राधाकृष्ण मूहता-मारूहत पब्ल ह केशन्स 

 

सहायक पुस्तकें  [Reference books]  

1. हहन्दी साहहत्य का इहतहास -राजनाि शमाा-हवनोद पुस्तक मंहदर , आगरा -२  

2. प्रयोजन मूलक हहन्दी - गोदरे  

3. सरल हहन्दी व्याकरण तिा रचना -मीनू किूररया-वी केमार पखब्लकेशन्स [प्रा ]हल .नई हदल्ली   

4. अनुवाद अभ्यास [हहन्दी-अं गे्रजी  ]- दहक्षण भारत हहन्दी प्रचारसभा , त्यागरायनगर, मद्रास  

5.अनुवाद हवजान -भोलानाि हतवारी-प्रकाशन-शब्ालंकार   

6. प्रयोजन मूलक हहन्दी और अनुवाद के संदभा में -डा .एस   .कृष्णबाबू  

7. सामहयक हहन्दी हनबंध, राजेश्वर प्रसाद चतुवेदी एवं महेंद्र कुमार - प्रकाशक - एम आई पखब्लक्शन्स-आगरा  



 

COURSE CODE TITLE OF THE COURSE CREDITS SEMESTER 

VAC251 HUMAN VALUES AND ETHICS   2 IV 
 

UNIT-I 

Introduction to Value Education:Self-exploration as the Process for Value Education, 

Continuous Happiness and Prosperity – the Basic Human Aspirations, Right Understanding, 

Relationship and physical Facilities, Happiness and Prosperity. 

 

UNIT-II 

Harmony in the Human Being: Understanding Human being as the Co-existence of self (‘I’) and 

the Body, Discriminating between the Needs of the Self (‘I’) and the Body. 

 

UNIT-III 

Harmony in the Family and Society, Harmony in the Family – the Basic Unit of Human 

Interaction, Values in Human – to- Human Relationships, ‘Trust’ - the Foundational Value in 

Relationships, ‘Respect” – as the Right Evaluation, Understanding Harmony in the Society, 

Vision for the Universal Human Order. Understanding Harmony in the Nature, 

Interconnectedness. 

 

UNIT-IV 

Implications of the Holistic Understanding – a Look at Professional Ethics: Natural Acceptance 

of Human Values, Definitiveness of (Ethical) Human Conduct, Basis for Humanistic Education, 

Humanistic Constitution and Universal Human Order, Competence in Professional Ethics, 

Holistic Technologies, Production Systems and Management Models –Typical Case Studies, 

Strategies for Transition towards Value-based Life and Profession. 

 

Recommended Books 

 

1. A Textbook on Professional Ethics and Human Values-R.S. Naagarazan-New Age 

International 

2. A foundation course in Human Values and professional Ethics, Excel Books, New Delhi, 

2010.  
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MULTIDISCIPLINE CHEMISTRY COURSES FOR UG PROGRAMS 
 

Semester Level Course Code Course Credits 
Max. 

Marks 

I 100 MDC103 Fundamentals of Chemistry 3 100 

 

II 
100 MDC153 Chemistry in Everyday Life 3 100 

 

III 
200 MDC203 Chemistry of Food and Nutrition 3 100 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

MDC103 
(Multidiscipline course) 

FUNDAMENTALS OF CHEMISTRY 3 I 

 
Course objectives:  This chemistry course covers atomic structure, periodicity, and chemical bonding, emphasizing 
historical atomic theory, periodic trends, and bonding theories, while highlighting key concepts like valence electrons, 
hybridization, and hydrogen bonding, thus providing a strong foundation in fundamental chemistry principles. 
Additionally, the course includes Organic Chemistry, encompassing principles, analysis, nomenclature, and various 
bond effects, ultimately leading to a comprehensive understanding of both inorganic and organic chemistry 
techniques. 
 
UNIT-I 
Atomic Structure: Discovery of electron, proton and neutron; atomic number, isotopes and isobars. 
Thompson’s model and its limitations, Rutherford’s model and its limitations, Bohr’s model and its 
limitations, concept of shells and subshells, dual nature of matter and light, de Broglie’s relationship, 
Heisenberg uncertainty principle, concept of orbitals, quantum numbers, shapes of s, p and d orbitals, 
rules for filling electrons in orbitals - Aufbau principle, Pauli exclusion principle and Hund’s rule, electronic 
configuration of atoms, stability of half-filled and completely filled orbitals. 
 
UNIT-II 
Classification of Elements and Periodicity of Properties: Significance of classification, brief history of 
the development of periodic table, modern periodic law and the present form of periodic table, periodic 
trends in properties of elements –atomic radii, ionic radii, inert gas radii, ionization enthalpy, electron gain 
enthalpy, electronegativity, valence. Nomenclature of elements with atomic number greater than 100. 
 
UNIT-III 
Chemical Bonding and Molecular Structure: Valence electrons, ionic bond, covalent bond, bond 
parameters, Lewis structure, polar character of covalent bond, covalent character of ionic bond, valence 
bond theory, resonance, geometry of covalent molecules, VSEPR theory, concept of hybridization 
involving s, p and d orbitals and shapes of some simple molecules, molecular orbital theory of 
homonuclear diatomic molecules (qualitative idea only). Hydrogen bond. 
 
UNIT-IV 
Organic Chemistry – Some Basic Principles and Techniques: General introduction, methods of 
purification, qualitative and quantitative analysis, classification and IUPAC nomenclature of organic 
compounds. Electronic displacements in a covalent bond: inductive effect, electromeric effect, 
resonance and hyper conjugation. Homolytic and heterolytic fission of a covalent bond: free radicals, 
carbocations, carbanions; electrophiles and nucleophiles, types of organic reactions. 
 
References books: 
1. Chemistry: The Central Science by Theodore L. Brown, H. Eugene LeMay Jr., Bruce E. Bursten. 

Catherine J. Murphy, Patrick M. Woodward and Matthew W. Stoltzfus. 
2. Basic Chemistry by Karen C. Timberlake and William Timberlake. 
3. Principles of Modern Chemistry by David W. Oxtoby, H. Pat Gillis, and Laurie J. Butler 
4. Modern ABC of Chemistry (Part I & II) by Dr. S.P. Jauhar 
5. Inorganic Chemistry by J.D. Lee 
6. Organic Chemistry by T.W. Graham Solomons, Craig B. Fryhle and Scott A. Snyder.  
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
MDC153 

(Multidiscipline course) 
CHEMISTRY IN EVERYDAY LIFE 3 II 

 
        
UNIT-I 
Respiration and energy production in human body: Respiration, Respiratory enzymes, brief outline of 
hemoglobin and myoglobin, oxygen transport mechanism in body, co-operativity, Respiration in lower 
animals, hemocyanine, hemerythrine. Energy production in body, ATP; enzyme responsible for food 
digestion, mechanism of food digestion, active site of cytochrome c-oxidase. 
 
UNIT-II 
Chemical aspects of some common health hazards: Anemia, sickle cell anemia, leukemia, blood pressure 
irregulation, blood sugar, arthritis, carbon monoxide poisoning in mines, cyanide poisoning, fluorosis etc. 
Vitamins and minerals: Need for vitamin in body, types of vitamins, water soluble and fat soluble vitamins, 
Vitamin B- 12, vitamin C (Cyanocobalamine), D, Vitamin K. Role of minerals in body, iodine deficiency 
and remedy. 
 
UNIT-III 
Significance of Radical chemistry in living system: Radical production in environment, superoxide and 
peroxide, health impact, action of radicals, cell mutation, diseases caused by free radical, cancer, radical 
quencher, anti-oxidants, natural anti-oxidants like vegetables, beverages like tea and coffee, fruits. 
Radical destroying enzymes: superoxide dismutase, catalase, peroxidase, mechanism of action. 
 
UNIT-IV 
Chemistry of Materials: Soaps and Detergents – their action, Biofuels – production of biofuels and its utility 
as alternative fuel source, Fibers: natural fibers, cotton, wool, silk, rayon, artificial fibers, polyamides, 
acrylic acid, PVC, PVA; Examples of natural biodegradable polymers, cellulose, cellulose acetate, 
cellophane, soy protein, corn, zein protein, wheat gluten protein, synthetic biodegradable polymers. Use 
of polymeric materials in daily life. 
 
Recommended Books/references: 
1. Kaim W, Bioinorganic Chemistry, Vol 4, Brigitte Scwederski, Wiley, 1994. 
2. Crichton R. H. Biological Inorganic Chemistry – An Introduction, Elsevier, 2008. 
3. Berg J. M., Tymoczeko J. L., Stryer l. Biochemistry, W. H. Freeman, 2008. 
4. Bertini, I., Gray, H. B., Lippard, S. J. and Valentine, J. S. (1994) Bioinorganic Chemistry. University Science 

Books (1994) 
5. Lippard S., Berg J. M. Principles of Bioinorganic Chemistry; University Science Books 1994. 
6. Polymer science, V. R. Gowariker, N. V.Viswanathan, J. Sreedhar, New Age  International. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

MDC203 
(Multidiscipline course) 

CHEMISTRY OF FOOD AND NUTRITION 3 III 

 
 
UNIT-I 
Introduction to Food Chemistry and Nutrition: Overview of the role of chemistry in food and nutrition, 
Basic principles of nutrition: macronutrients and micronutrients, Food composition and its chemical 
components, Nutritional requirements and dietary guidelines. 
 
Unit-II  
Macronutrients: Carbohydrates, Lipids, and Proteins: Chemical structures and properties of 
carbohydrates, lipids, and proteins, Functions of carbohydrates, lipids, and proteins in the body, Food 
sources rich in carbohydrates, lipids, and proteins, Digestion, absorption, and metabolism of 
macronutrients. 
 
Unit-III 
Micronutrients and Food Additives: Role of vitamins and minerals in human nutrition, Chemical 
structures and functions of vitamins and minerals, Dietary sources of vitamins and minerals, Food 
additives: types, functions, safety, and regulation. 
 
Unit-IV 
Food Chemistry and Food Processing: Chemical changes during food processing: cooking, fermentation, 
preservation, Impact of processing on nutrient content and bioavailability, Food preservation methods: 
canning, freezing, drying, irradiation, Food safety and quality control measures in food processing. 
 
Suggested books: 

1. Food Chemistry" by Owen R. Fennema 
2. Principles of Food Chemistry" by John M. deMan 
3. Food Additives Data Book" by Jim Smith and Lily Hong-Shum 
4. Food Processing: Principles and Applications" by Stephanie Clark and Stephanie Jung 
5. Textbook of Food Science and Technology" by Avantina Sharma, CBS PUBLISHERS, 2017. 
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Central Tribal University of Andhra Pradesh 

(A Central University) 
Transit Campus: Kondakarakam Village, Vlzlanagaram-535003, Andhra Pradesh 

--------------------------------------------------------------------------------------------------------

DEPARTMENT OF CHEMISTRY 

In today's dynamic educational landscape, the integration of online learning platforms like 

Swayam offers tremendous opportunities for students to enrich their academic journey. With a 

plethora of courses available, it's imperative to provide tailored recommendations for students, 

especially in disciplines like Chemistry. 

GUIDELINES 

1. Students have the option to choose up to 12 credits of departmentaVinstitute elective 
courses with SWAYAM-NPTL courses from the curated list approval by the Board of Studies 

in Chemistry and the Academic Council of CTUAP. 
2. The catalogue of Massive Open Online Courses (MOOCs) available on the SWAYAM 

platform is updated every semester. To check if a previously offered MOOC is available in 

the current or upcoming semester, visit the SWAYAM portal at 

https://swayam.gov.in/explorer. 
3. Students can directly register for the SWAYAM courses through CTUAP local chapter with 

permission of Head of the Department. 

4. One of the faculty coordinato~s will assist the students for the registration of Swayam 
courses. 

5. No student is permitted to register for online SWAYAM courses during the final semester of 

their program. 

6. Upon completion of the course, credits can be transferred to the academic record of the 

students (Academic Bank of Credits (ABC)) for courses completed on SWAYAM. 

7. If a student wishes to select a MOOC that is not listed under the Board of Studies approved 

SWAYAM courses for Professional Elective courses, the internal Board of Studies will make 

an appropriate decision. If approved, this decision will be communicated to the Dean of 

Academic Affairs, and a copy will be sent to the Controller of Examinations. 

8. In case the student is unable to complete the MOOC for theory courses, he/she shall be 

allowed to select an appropriate course listed under the respective elective courses offered 

at the department concerned and appear for a supplementary examination in subsequent 

semesters. 

. ~~lN i 1 

Board of Studiesin Chemistry 
Central Tribal University of Andhra Pradesh 

Vizianagararn - 535 oo3, A.P. 



LIST OF SWAYAM COURSES 

Below are suggested Swayam courses curated specifically for chemistry students, offering 
alternatives to core electives. 

Fundamentals of 
Spectr.oscbpy 

Prof. Sayan Bagchi. Prof. Anirban 
Hura 

NCL Pune, USER Pune 

@ NPTEl 

~ l2Weeks(Slats:22-01-2024) 

fnrollmem Ends: S fp.b, 2024 

Exam Dale: 2J /4pr, 2024 

Exam Registration Ends: 16 f<!b, 2024 

1. Fundamentals of 
Spectroscopy 

CHEMISTRY OF 
NANOMATERIALS 

Dr. Syamchand. S. S 

University College. Thiruvananlhapuram 

♦ CEC 

~ 1 S \Yew.~ (Sims: OIHll ·2024) 

Enrof.ment Ends-. 2"} Fe~. 2024 

Exam O~te: 18 May, 2024 

4. Chemistry of 
Nano materials 

Medicinal Chemistry 

Prof. Harinath Chakrapanl 

lfSER l'l.ne 

@ NPTEL 

0 12 Vrocks (Starts: 22-01-2024) 

Enroffmeol Ends: 5 Feb, 2024 
Ellam Dale. "lJ l,flr, 202~ 

Ellam Regislralion Ends: 16 Fob, 202.4 

2. Medicinal Chemistry 

Introduction to Nanosclence 
and ... 

Prof. Dr. Swapna Nair 

Central University of Kerala 

♦ CEC 
• 15 Weeks (Starts. 08-01-2024) I\ W 

Enrol~nenl Ends: 29 Feb. 2024 
Exam Date: 19 May. 2024 

5. Introduction to 
Nanoscience and 

Nanotechnology 

Characterization of 
Polymera,, .. 

Prof. Santoou Chatlopadhyay 

IIT Kharagpur I Prof. Sanlllnu Cl 
I 

@ NPTEL 

~ 12 WE{!!ct (Startr. Z2-0M02-0 

ErtoOment Ends: 5 Feb 2024 
Exam Date: 28 APt 202~ 
uarn Regil1l1(ion Ends: 16 Feb, 2024 

3. Characterization of 

Polymers, Elastomers and 
Composites 

J 
Basic thermodynamics: 
Classical and ... 

Prof. Amab Mukherj~ 

USER PUfle 

@ NPTEL 

~ 12 Weektl (Starts: 22-01-2024) 

fnrollmenl Ends: 5 Feb, 2024 
Enm Date: 27 Apt, 2024 

Exam Registration Ends: 16 Feb, 202 4 

6. Basic Thermodynamics: 
Classical and Statistical 

Approaches 

~~ 
_Page 1.2 
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Biochemistry 

Prof. SWagata Dasgupta 

IIT Kharagpur 

@ NPTEL 

~ 12Wfflcs (Slam: 22-01-2024} 

EM>ll<nMI End!. 5 Feb. 2024 
fJcam Dale: 21 Apr, 2024 

Exam Registr~t,on Ends: 16 Feb, 2024 

7. Biochemistry 

H 
Elementary Thermodynamics 
for All 

Prof Srabani Taraphder 

ll T Kharagpur 

@NPTEL 
~ 12 Weeks (Slarts: 22-01-2024) 

Enrollment Ends: 5 Feb, 2.024 

Exam Cate: 28 Apr. 2:024 
Exam Rt!gistration Ends: 16 Feb. 202~ 

10. Elementary 
Thermodynamics for All 

Molecular Spectroscopy: A 
Physical... 

Prof. Anindya Datta 

UT Bombay 

® NPTEL 
~ l2Wed<.s(Slarts 22-0l-2O2A) 

Eiwallment Wa 5 F"'1, Z024 
Exam DIile- V Af)t. 2024 

Exam Reo1S11a1ion Ends , 6f eb, 1024 

13. Molecular Spectroscopy: 
A Physical Chemist's 

perspective 

I 

I 

\. 

Electrochemlcal Impedance 
Spectroscopy 

Pror. S. Ramanathan 

lrTMadras 

@ NPTEL 
~ 12 We~~s (Starts 22·01 2024) 

Enrollment Ends· 5 Feb, 2024 
Exam Date· 20 Apr, 2024 

Exam Registration Ends- 16 Feb. 2024 

8. Electrochemical 
impedance Spectroscopy 

.. . . 
.G A, . : 

'ti ' ,,,.. •. :=.:....c:-...: ~ 
C, Ir 

p; I': ~ ..... ' ., , llu,~ ,. 

/)
<- '·.i-;fi, I ': 
•' • ::t I:, r 

Industrial Inorganic 
Chemistry 

Prof. Oebashis Ray 

UT Kharagpur 

@ NPTEl 

~ 12 ~ (Slarts: 22-01-202.4) 

Enrollment Ends: 5 Feb, 2024 

Exam Date: 20 Apr, 2024 

wm Re<;ir!ltration Ends: 16 Feb. 2024 

11. Industrial Inorganic 
Chemistry 

Nuclear and Radlochemls1ry 

Prof. P.K.Mohapatra, Prof. 
B.S. Tomar 

Homi Shabha National Institute 

@ NPTa 

~ 11 We,/,u (Slams: 22-01-2024) 

fru-ol!ment fnds· 5 Feb. 2024 
fxam Dale 70 Ap,. 2074 
Exam R1:91stratlon Ends. 16 Feb. 2024 

14. Nuclear and 
Radiochemistry 

~,--:, . 
- ~ ' ; . . ' 

ro- .... ,,.. • 

Elementary Electrochemlstry 

Pror. Angshuman Roy Choudhury 

IISER Mohal1 

@ NPTEL 

~ 8 Wew.s (Starts: 2:2--01-2024) 

fr<foRment End5: 5 Feb. 2024 
Exam Date: 24 Mar, 2024 

Exam Registration Ends: 16 Feb, 2024 

9. Elementary 
Electrochemistry 

Interpretative molecular 
spectroscopy 

Prof. M. S. Balakrishna 

IITBombay 

® NPTEl 

f:'.I 12 Weeks (Starts: 22--01-1024) 

Enrotlmeol Ends: S Feb, 2024 
Elam O.ite: 21 Api: 2024 

Exam Registration Ends:: 16 Feb, 2024 

12. Interpretative molecular 
spectroscopy 

One and Two dimensional 
NMR ... 

Prof. N. Suryaprakash 

USC Bangalore 

@ NPTEl 

~ 12 Weeks (Starts. 22-01·2024) 

Enrollment Ends: 5 Feb. 2024 

Exam Date. 21 Al>r. 2024 

Exam RCQistrolJOO Ends: 16 Feb. 2024 

15. One and Two 
dimensional NMR 

spectroscopy 
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..... 

Optical Sp~ctroscopy and 
Microscopy: ... 

Prof. Balaji Jayaprakash 

l!Sc Bangalore 

@ ~PTa 

t'.J 12Weelcs (Stans: ,22-01-2024} 

Enro!lmenrEnds: 5 Feb, 2024 
Exam Date. 20 Apr, 20"l4 

faam Registratio."I Ends: 16 Feb. 2024 

16. Optical Spectroscopy 

and Microscopy: 
Fundamentals ... 

Symmetry and Group Theory 

Prof. Jeetender Chugh 

IISERPune 

@ NPTEl 

t:J 12 Weeks(Slarls: 22-01-2024} 

Enrollment Ends: 5 Feb. 2024 
Exam Dale: 27 Apr. 2024 

Exam Registralion Ends· 16 Feb, .202~ 

19. Symmetry and Group 
Theory 

Organometallic Chemistry 

Prof. D. Maiti 

UT Bombay 

@ NPTEL 

~ •lWeel\s (Starts. 22-01-2024) 

&uollment Ends: 5 Feb, 202..: 

Exam Date; 23 Mal, 2024 

Exam Re(Jistration ~ 16 Feb, 2024 

17. Organometallic 

Chemistry 

Symmetry, Stereochemlstry 
and ... 

Prof. Angshuman Roy Choudhury 

IISERMohali 

@ NPTEL 

~ 12 Weeks (S!arts· 22-01-2024) 

Enrollment Ends: 5 Feb, 2024 
Exam Date,: 27 Apr, 2024 

Ex.im Registralton E~: 1 b Feb, 2024 

20. Symmetry, 
Stereochemistry and 

Applications 

Perlcyclic Reactions and 
Organic ... 

Prof. Sankararaman 

UT Madras 

@ NPTEL 

~ 8 w~ (Starts: 22-01-2024) 

Eruolfroc'fl! fnds. 5 Feb. 202A 
Exam Date: 23 Mar. 2024 

Exam Registration Ends: 16 Feb, 2024 

18. Pericyclic Reactions and 
Organic Photochemistry 

Thermodynamics: Classical 
To ... 

Prof. Sandip Paul 

HTGuwahati 

@ NPTa 

~ 12 Weeks {Starts: 22-01-2024) 

Enrollment Ends: 5 Feb. 2024 
Ex.am Date: 20 Apr, 2024 

Exam Registration Ends: 16 Feb, 2024 

21. Thermodynamics: 
Classical to Statistical 

J/,,t} ~ ~~ 
\\ , \-1\ ~ ~ ✓ ~\_. CHAIRMAN \J'\ /-" \). ~ Board of Studies in Chemistry 

i Central Tribal University of Andhra Pradesh 
Vizianagaram - 5Da8M)~~.P. 
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DEPARTMENT OF CHEMISTRY 

The Department of Chemistry at CTUAP is dedicated to providing students with a 

comprehensive education in Chemistry, aligned with the National Education Policy (NEP-2020). 

Our undergraduate and postgraduate Chemistry programs integrate fundamental principles, 

theories, and practical applications, covering diverse subjects such as Analytical Chemistry, 

Inorganic Chemistry, Organic Chemistry, Physical Chemistry, and Chemical Biology. The 

department focuses on addressing global challenges in Synthetic Organic Chemistry, Renewable 

Energy, Environmental Sustainability, Nanotechnology, and the welfare of Tribal communities 

through its research endeavors. 

 

MINOR IN CHEMISTRY 

A minor in Chemistry offers students a unique opportunity to expand their academic horizons 

beyond their major discipline. It provides a comprehensive understanding of chemical principles, 

which can be applied across various fields, enhancing students' analytical and problem-solving 

skills. This note explores the benefits of pursuing a minor in Chemistry and its significance in 

fostering interdisciplinary knowledge. 

Complementary Skill Development: 
 

• A minor in Chemistry complements various major disciplines such as Biology, Geology 

Physics, and Environmental Science. 

• It equips students with fundamental knowledge in chemical principles, enhancing their 

understanding of natural phenomena and technological advancements.  

• Chemistry serves as a bridge between different scientific disciplines, enabling students to 

apply their knowledge in diverse areas. 
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LIST OF COURSES UNDER MINOR IN CHEMISTRY 
(Offered by Dept. of Chemistry) 

 
SEMESTER LEVEL COURSE CODE COURSE CREDITS MAX. 

MARKS 
 
I 

100 CHE101/CHE121 Inorganic Chemistry-I 3 100 

100 CHE131 Chemistry-I Practicum 1 50 
 

II 
100 CHE151/CHE171 Organic Chemistry-I 3 100 

100 CHE181 Chemistry-II Practicum 1 50 

 
III 

100 CHE201/CHE221 Physical Chemistry-I 3 100 
100 CHE231 Chemistry-III Practicum 1 50 

 
IV  

200 CHE202/CHE271 Inorganic Chemistry-II 3 100 
200 CHE281 Chemistry-IV Practicum 1 50 

 
 V  

200 CHE251/CHE321 Organic Chemistry-II 3 100 

200 CHE331 Chemistry-V Practicum 1 50 

 
VI 

200 CHE252/CHE371 Physical Chemistry-II 3 100 

200 CHE381 Chemistry-VI Practicum 1 50 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE101/CHE 121 INORGANIC CHEMISTRY-I 3 I 
 
Course Objectives: On completion of this course, the students will be able to understand: 
Atomic theory and its evolution • Learning scientific theory of atoms, concept of wave function • Elements in periodic 
table; physical and chemical characteristics, periodicity • To predict the atomic structure, chemical bonding, and 
molecular geometry based on accepted models • Hybridization and shapes of atomic, molecular orbitals, bond 
parameters, bond- distances and energies. 

 
UNIT-I  
Atomic structure- Bohr’s theory, its limitations, and the atomic spectrum of the hydrogen atom. Wave 
mechanics: de Broglie equation, Heisenberg’s Uncertainty Principle and its significance, Schrödinger’s 
wave equation, the significance of ψ and ψ2. Quantum numbers and their significance. Normalized and 
orthogonal wave functions. Sign of wave functions. Radial and angular wave functions for the hydrogen 
atom. Radial and angular distribution curves. Shapes of s, p, d, and f orbitals.  

 
UNIT-II  
Periodicity of elements - s, p, d, and f-block elements, the long form of the periodic table.  A detailed 
discussion of the following properties of the elements, with reference to s, p, d, and f-block. 
(a) Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective nuclear charge 
in the periodic table. (b) Atomic radii (van der Waals) (c) Ionic and crystal radii. (d) Covalent radii 
(octahedral and tetrahedral) (e) Ionization enthalpy, Successive ionization enthalpies, and factors 
affecting ionization energy. 

 
UNIT-III  
Chemical bonding: Ionic 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. Born-Haber cycle and its application. Covalent bond: Lewis 
structure, Valence Bond theory (Heitler-London approach). Energetics of hybridization, equivalent and 
non-equivalent hybrid orbitals. Molecular Orbital Theory (MOT), molecular orbital diagrams of diatomic 
and simple polyatomic molecules. Valence shell electron pair repulsion theory (VSEPR), shapes of simple 
molecules and ions containing lone pairs and bond pairs of electrons, multiple bonding (σ and π bond 
approach) and bond lengths. 

 
UNIT-IV  
Metallic bonding and Weak chemical forces: 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. Repulsive forces, Hydrogen 
bonding (theories of hydrogen bonding, valence bond treatment). 

 
Recommended Books 
1. Lee, J.D. Concise Inorganic Chemistry ELBS, 1991. 
2. Atkins, P.W. & Paula, J. Physical Chemistry, 10th Ed., Oxford University Press, 2014. 
3. Rodger, G.E. Inorganic and Solid-State Chemistry, Cengage Learning India Edition, 2002. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE131 CHEMISTRY-I PRACTICUM 1 I 
 
 

(A) Titrimetric Analysis 
(i) Calibration and use of apparatus 
(ii) Preparation of solutions of different Molarity/Normality of titrants 

(B) Acid-Base Titrations 
(i) Estimation of carbonate and hydroxide present together in a mixture. 
(ii) Estimation of carbonate and bicarbonate present together in a mixture. 

(C) Oxidation-Reduction Titrimetry 
(i) Estimation of Fe(II) and oxalic acid using standardized KMnO4 solution. 
(ii) Estimation of oxalic acid and sodium oxalate in a given mixture. 
 
Recommended Books  
 Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6thEd., Pearson, 2009 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE151/CHE 171 ORGANIC CHEMISTRY-I 3 II 
 
Course Objectives: On completion of this course, the students will be able to understand: 
Basic of organic molecules, structure, bonding, reactivity and reaction mechanisms • Stereochemistry of organic 
molecules • Aromatic compounds and aromaticity, mechanism of aromatic reactions • Understanding hybridization • 
Reactivity, stability of organic molecules, structure, stereochemistry • Mechanism of organic reactions.  

 

UNIT-I  
Basics of organic chemistry: Organic compounds: Classification, nomenclature and hybridization. 
Electronic displacements: Inductive, electromeric, resonance, mesomeric, hyperconjugation effect and 
their applications; dipole moment, bond fission (homolytic and heterolytic) with suitable examples; curly 
arrow rules; reactive intermediates–carbocation, carbanion, Free radical and carbene; organic reagents – 
electrophile and nucleophile; nucleophilicity and basicity. Introduction to types of organic reactions and 
their mechanism – Addition, elimination and Substitution reactions (only basics) 

 
UNIT-II  
Stereochemistry: Concept of asymmetry, 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-centres, Distereoisomers, meso structures, Racemic 
mixtures, Relative and absolute configuration: D/L and R/S designations.  
 
UNIT-III  
Chemistry of aliphatic hydrocarbons-1 (Carbon-Carbon sigma pi bonds): Chemistry of alkanes: 
Formation of alkanes, Wurtz Reaction, Wurtz- Fittig Reactions, Free radical substitutions: Halogenation - 
relative reactivity and selectivity 
 Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, E1cb reactions. Saytzeff 
and Hofmann eliminations. Reactions of alkenes: Electrophilic additions their mechanisms (Markownikoff/ 
Anti Markownikoff addition), Diels-Alder reaction; Allylic and benzylic bromination and mechanism. 

 

UNIT-IV  
Aromatic hydrocarbons: Aromaticity: Huckel’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 substituent groups. 

 

Recommended Books 
1. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson 

Education). 
2. Kalsi, P. S. Stereochemistry Conformation and Mechanism, New Age International, 2005. 
3. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition, 2013. 
4. Finar, I.  L.  Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt.  Ltd.  (Pearson Education). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE181 CHEMISTRY-II PRACTICUM 1 II 
 
 
1. Checking the calibration of the thermometer 
2. Purification of organic compounds by crystallization using the following solvents: 

a) Water (b) Alcohol (c) Alcohol-Water 
3. Determination of the melting points of above compounds and unknown organic compounds (Kjeldahl 

method and electrically heated melting point apparatus). 
4. Effect of impurities on the melting point – mixed melting point of two unknown organic compounds 
5. Determination of boiling point of liquid compounds. (Boiling point lower than and more than 100 °C by 

distillation and capillary method) 
6. Chromatography 
a. Separation   of   a   mixture   of   two   amino   acids   by   ascending   and   horizontal   paper 

chromatography 
 

Recommended Books  
1. Vogel‘s textbook of Organic Analysis, Longmann Publishers 
2. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009) 
3. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry, 5th  Ed., 

Pearson (2012). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE201/CHE 221 PHYSICAL CHEMISTRY-I 3 III 
 
Course objectives: On completion of this course, the students will be able to understand: 
Physical properties of each state of matter and laws related to describe the states • Understanding Kinetic model of gas 
and its properties • Behavior of real gases, its deviation from ideal behavior • Liquid state and its physical properties 
related to temperature and pressure variation • Chemistry of solids and its application in chemistry. 
 
UNIT-I  
Gaseous state: Deviations from ideal gas behaviour, compressibility factor, 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; van der Waals equation expressed in virial 
form, Boyle temperature. Isotherms of real gases and their comparison with van der Waals isotherms, 
continuity of states, critical state, critical and van der Waals constants, law of corresponding states. 
 
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 σ from 
η; variation of viscosity with temperature and pressure. 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. 

 

UNIT-II 
Liquid state 
Structure and physical properties of liquids; vapour pressure, surface tension, viscosity, and their 
dependence on temperature, Effect of addition of various solutes on surface tension, cleansing action of 
detergents. Structure of water. 

 

UNIT-III  
Ionic equilibria: Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of 
ionization, ionization constant and ionic product of water. Ionization of weak acids and bases, pH scale, 
common ion effect; dissociation constants of mono-, di- and tri-protic acids. Salt hydrolysis, hydrolysis 
constants, degree of hydrolysis and pH for different salts. Buffer solutions; Henderson equation, buffer 
capacity, buffer range, buffer action, applications of buffers in analytical chemistry 
 
Solubility and solubility product. Brönsted-Lowry concept of acid-base reactions, solvated proton, relative 
strength of acids, types of acid-base reactions, levelling solvents, Lewis acid-base concept, Classification 
of Lewis acids, Hard and Soft Acids and Bases (HSAB) Application of HSAB principle. 
 
Qualitative treatment of acid – base titration curves (calculation of pH at various stages). Theory of 
indicators; selection of indicators and their limitations. Multistage equilibria in polyelectrolytes. 
 
UNIT-IV 
Solid state: 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 Bravais lattices; X-ray diffraction, Bragg’s 
law.  
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Recommended Books 
 

1. Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry 8th Ed., Oxford University Press (2006). 
2. Ball, D. W. Physical Chemistry Thomson Press, India (2007). 
3. Castellan, G. W. Physical Chemistry 4th Ed. Narosa (2004). 
4. Mortimer, R. G. Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009) 
5. G. M. Barrow, Tata McGraw Hill (Fifth Edition) (2007) 

 
 
 
 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CHE231 CHEMISTRY-III PRACTICUM 1 III 

 
 
1. Surface tension measurements. 
a. Determine the surface tension by (i) drop number (ii) drop weight method. 
b. Study the variation of surface tension of detergent solutions with concentration’ 

 
2. Viscosity measurements using Ostwald’s viscometer. 

Determination of viscosity of aqueous solutions of (i) ethanol and (ii) sugar at room temperature. 
 

3.  pH metry 
a. Effect on pH of addition of HCl/NaOH to solutions of acetic acid 
b. Preparation of buffer solutions of different pH (a) Sodium acetate-acetic acid (b) Ammonium 

chloride-ammonium hydroxide. 
 
Recommended Books 

 

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

2. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th Ed.; McGraw-
Hill: New York (2003). 

3. Athawale V. D. and Mathur P. Experimental Physical Chemistry, New Age International, (2001)  
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE202/CHE271 INROGANIC CHEMISTRY-II 3 IV 
 
Course objectives: After completion of the course, the learner shall be able to understand: 
Structure, bonding of s and p block materials and their oxides/compounds • Chemistry of transition elements • 
Chemistry of noble gases and their compounds • Understanding chemistry of inorganic polymers, their structures 
and uses. 
 
UNIT-I 
Oxidation-Reduction and general principle of metallurgy:  
Redox equations, Standard Electrode Potential and its application to inorganic reactions. Occurrence of 
metals based on standard electrode potentials. Carbon reduction method. Electrolytic Reduction, 
Hydrometallurgy. Methods of purification of metals: Electrolytic Kroll process, Zone refining. 
 
UNIT-II 
Chemistry of s and p Block Elements: Inert pair effect, Relative stability of different oxidation states, 
diagonal relationship and anomalous behavior of first member of each group. Allotropy and catenation. 
Complex formation tendency of s and p block elements. Hydrides and their classification ionic, covalent 
and interstitial. Basic beryllium acetate and nitrate. 
Structure, bonding, preparation, properties and uses. Boric acid and borates, boron nitrides, borohydrides 
(diborane) carboranes and graphitic compounds, silanes, Oxides and oxoacids of nitrogen, Phosphorus 
and chlorine. Per-oxo acids of Sulphur inter-halogen compounds, poly- halide ions, pseudo-halogens, 
properties of halogens. 

 
UNIT-III 
Noble Gases: Occurrence and uses, rationalization of the inertness of noble gases, Clathrates; 
preparation and properties of XeF2, XeF4 and XeF6; Bonding in noble gas compounds (Valence bond and 
MO treatment for XeF2), Shapes of noble gas compounds (VSEPR theory). 

 
UNIT-IV 
Inorganic Polymers: Types of inorganic polymers, comparison with organic polymers, synthesis, 
structural aspects and applications of silicones and siloxanes. Borazines, silicates and phosphazenes, 
and poly sulphates. 

 
Recommended books 
1. Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991. 
2. Douglas, B.E; Mc Daniel, D.H. & Alexander, J.J. Concepts & Models of Inorganic Chemistry, 3rd Ed., 

John Wiley Sons, N.Y. 1994. 
3. Greenwood, N.N., Earnshaw. Chemistry of the Elements, Butterworth-Heinemann. 1997. 
4. Cotton, F.A. & Wilkinson, G. Advanced Inorganic Chemistry, Wiley, VCH, 1999. 
5. Miessler, G. L. & Donald, A. Tarr. Inorganic Chemistry Fourth Ed., Pearson, 2010 
6. Atkins, P. W and Shriver D. N. Atkins’ Inorganic Chemistry 5th Ed. Oxford University Press (2010). 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE281 CHEMISTRY-IV PRACTICUM 1 IV 
 
(A) Iodo / Iodimetric Titrations 
 
(i) Estimation of Cu(II) and K2Cr2O7 using sodium thiosulphate solution (Iodimetrically). 
(iii) Estimation of available chlorine in bleaching powder iodometrically. 
 
(B) Inorganic preparations 
 
(i) Cuprous Chloride, Cu2Cl2 
(ii) Preparation of Aluminium potassium sulphate (Potash alum) or Chrome alum. 
 
Recommended books 
Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis Sixth Edition Pearson, 2009. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE251/CHE321 OGANIC CHEMISTRY-II 3 V 
 
Course objectives: After completion of the course, the learner shall be able to understand: 
Familiarization about classes of organic compounds and their methods of preparation • Basic uses of reaction 
mechanisms • Name reactions, uses of various reagents and the mechanism of their action • Use of reagents in various 
organic transformation reactions. 
 

UNIT-I 
Chemistry of Halogenated Hydrocarbons: Alkyl halides: Methods of preparation, nucleophilic 
substitution reactions – SN1, SN2 and SNi mechanisms with stereochemical aspects and effect of 
solvent etc.; nucleophilic substitution vs. 
elimination. 
Aryl halides: Preparation, including preparation from diazonium salts. nucleophilic aromatic substitution; 
SNAr, Benzyne mechanism. Relative reactivity of alkyl, allyl/benzyl, vinyl and aryl halides towards 
nucleophilic substitution reactions. 
 

UNIT-II 
Alcohols, Phenols, Ethers and Epoxides: Alcohols: preparation, properties and relative reactivity of 1°, 
2°, 3° alcohols, Bouvaelt-Blanc Reduction; Preparation and properties of glycols: Oxidation 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 LiAlH4 
 
UNIT-III 
Carbonyl Compounds: Structure, reactivity and preparation; 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, α-substitution reactions, oxidations and reductions (Clemmensen, Wolff- Kishner, LiAlH4, 
NaBH4, MPV, PDC and PGC); 
 

UNIT-IV 
Carboxylic Acids and their Derivatives:  
Preparation, physical properties and reactions of monocarboxylic acids: Typical reactions of dicarboxylic 
acids, hydroxy acids and unsaturated acids: succinic/phthalic, lactic, malic, tartaric, citric, maleic and 
fumaric acids; Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative 
study of nucleophilic substitution at acyl group -Mechanism of acidic and alkaline hydrolysis of esters, 
Claisen condensation, Dieckmann and Reformatsky reactions, Hofmannbromamide degradation and 
Curtius rearrangement. 
 

Recommended Books/references: 
1. Solomons, T.W G., Fryhle, B. Craig. Organic Chemistry, John Wiley & Sons, Inc (2009). 
2. McMurry, J.E. Fundamentals of Organic Chemistry, Seventh edition Cengage Learning, 2013. 
3. P Sykes, A Guide Book to Mechanism in Organic Chemistry, 6th Edition (1997), Orient 

Longman, New Delhi. 



 

Page | 12  
 

4. Morrison R. T. and Boyd R. N. Organic Chemistry, Sixth Edition Prentice Hall India, 2003. 
COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE331 CHEMISTRY-IV PRACTICUM 1 V 
 
(List of experiments given are suggestive. One experiment from each group to be demonstrated) 
 

1 Identification of elements (N, S, and halogen) and Functional group tests for alcohols, phenols, 
carbonyl, carboxylic acid and amine group of compounds. 

2 Organic preparations: 
i. Acetylation of one of the following compounds: amines (aniline, o-, m-, p-toluidines and o-, 

m-, p-anisidine) and phenols (β-naphthol, vanillin, salicylic acid) by any one method: (Using 
conventional method.and Using green chemistry approach) 

ii. Benzolyation of one of the amines (aniline, o-, m-, p- toluidines and o-, m-, p-anisidine) and 
one of the phenols (β-naphthol, resorcinol, p-cresol) by Schotten-Baumann reaction. 

iii. Oxidation of ethanol/ isopropanol (Iodoform reaction). 
iv. Nitration: (any one) 

a. Acetanilide/nitrobenzene by conventional method 
b. Salicylic acid by green approach (using ceric ammonium nitrate). 

v. Selective reduction of meta dinitrobenzene to m-nitroaniline. 
vi. Reduction of p-nitrobenzaldehyde by sodium borohydride. 
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COURSE CODE TITLE OF PAPER CREDITS SEMESTER 

CHE252/CHE371 PHYSICAL CHEMISTRY-II  3 VI 
 
Course objectives: After completion of the course, the learner shall be able to understand: 
Laws of thermodynamics and concepts • Understanding the concept of heat of reactions and use of equations in 
calculations of bond energy, enthalpy, etc.• Understanding the concept of entropy; reversible, irreversible processes. 
Calculation of entropy using 3nd law of thermodynamics • Understanding theories/thermodynamics of dilute solutions 
Dilute solution and its properties. 
 

UNIT-I 
Introduction to thermodynamics: Intensive and extensive variables; state and path functions; isolated, 
closed and open systems; zeroth law of thermodynamics. First law: Concept of heat, q, work, w, internal 
energy, U, and statement of first law; enthalpy, H, relation between heat capacities, calculations of q, w, U 
and H for reversible, irreversible and free expansion of gases (ideal and van der Waals) under isothermal 
and adiabatic conditions. 
 

UNIT-II 
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), pressure on 
enthalpy of reactions. 
 

UNIT-III 
Second Law:  Concept of entropy; thermodynamic scale of temperature, statement of the second law of 
thermodynamics; molecular and statistical interpretation of entropy. Calculation of entropy change for 
reversible and irreversible processes. 
Third law of thermodynamics: Third Law of thermodynamics, 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. 
 

UNIT-IV 
Partial molar quantities:  Partial molar quantities, dependence of thermodynamic parameters on 
composition; Gibbs- Duhem equation, chemical potential of ideal mixtures, change in thermodynamic 
functions in mixing of ideal gases. 
Dilute solutions:  Dilute solutions; lowering of vapour pressure, Raoult’s and Henry’s Laws and their 
applications. Excess thermodynamic functions. 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. 
 
Recommended Books/References 
1. Atkins P. and De Paula, J. Physical Chemistry Tenth Ed., OUP, 2014. 
2. Castellan, G. W. Physical Chemistry 4th Ed., Narosa, 2004. 
3. Engel, T. and Reid, P. Physical Chemistry 3rd Ed., Prentice Hall, 2012. 
4. McQuarrie, D. A. and Simon, J. D. Molecular Thermodynamics Viva Books, 2004. 
5. Roy, B. N. Fundamentals of Classical and Statistical Thermodynamics Wiley, 2001 
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6. Commonly Asked Questions in Thermodynamics. CRC Press, 2011. 
 

COURSE CODE TITLE OF PAPER CREDITS SEMESTER 
CHE381 CHEMISTRY-VI PRACTICUM 1 VI 

 
(A list of suggested experiments are given. However, more experiments can be added based on 
facilities available in the laboratories). 

1. Determination of critical solution temperature and composition of the phenol-water system and to 
study the effect of impurities on it. 

2. Study the equilibrium of at least one of the following reactions by the distribution method: 
(i) I2 (aq) + I- -→ I3

- (aq) 
(ii) Cu2+(aq) + nNH3 → Cu(NH3)n 

3. Study the kinetics of the following reactions. 
a. Acid hydrolysis of methyl acetate with hydrochloric acid. 
b. Saponification of ethyl acetate. 

 
Recommended Books/References: 
1. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand, New Delhi, 2011. 
2. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry, Eighth Edition, 

McGraw-Hill(2003). 
3. Halpern, A. M. and McBane, G. C. Experimental Physical Chemistry, Third Edition, W, H. Freeman 

(2003). 
 


