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KANNUR UNIVERSITY

HEMIB MBS0

(Abstract)
FYUG Chemistry Programme - Modified Scheme and Syllabus of the Third Semester - Approved

and Implemented with effect from 2024 Admission - Orders Issued

ACBDEMILC C SECTION
ACAD C/ACAD C3/21580/2024 Dated: 16.10.2025

Read:-1. U.O No. ACAD C/ACAD C3/21580/2024 dated 29.11.2024
2. E-mail of the Chairperson, Board of Studies in Chemistry (UG) dated 19.09.2025
3. E-mail from the Dean, Faculty of Science dated 03.10.2025
4. Orders of the Vice Chancellor in the file of even number dated 14.10.2025

ORDER

1.The modified Scheme and Syllabus (All semesters) of the FYUG Chemistry Programme was
approved and implemented vide paper read as (1) ahove

2.0n verification of the third semester Scheme and Syllabus, certain errors in the distribution of
marks were naticed and the matter was communicated to the Chairperson, Board of Studies in
Chemistry (UG) for necessary action.

3.The Chairperson, Board of Studies in Chemistry (UG) vide paper read as (2) above submitted
the maodified third semester Scheme and Syllabus of FYUG BSc Chemistry Programme for
approval and implementation w e f the Academic year 2024 .

4.The Scheme and Syllabus submitted were forwarded to the the Dean, Facuity of Science and the
Dean after verifying the same recommended to approve the same as per the paper read as (3)
above

5.The Hon'ble Vice Chancellor after considering the urgency of the matter and in exercise of the
powers of the Academic Council conferred under Section 11(1) Chapter Il of the Kannur University
Act, 1996 and all other enabling provisions read together with , approved the modified scheme and
syllabus of the Third semester FYUG Chemistry Programme for implementation w.e.f 2024
admission, subject to reporting to the Academic Council.

6.The modified scheme and syllabus of the Third semester FYUG Chemistry Programme for
implementation w.e.f 2024 admission are appended with this U.O. and uploaded in the University

website.

"’. 7.0rders are issued accordingly.




Sd/-
Bindu KP G
DEPUTY REGISTRAR (ACADEMIC)
For REGISTRAR

To: 1. The Controller of Examinations (through PA to CE)

2.The Principals of Arts and Science Colleges affiliated to Kannur University

Copy To: 1. The Chairperson, Board of Studies in Chemistry (UG)
2. JR/IAR (Examination)
3. DR/AR (Academic)
4. The IT Cell (For uploading in the website)
5. SF/DF/FC

Forwarded / By Order

% SECTIOEN FFICER
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FYUGP CHEMISTRY

KANNUR UNIVERSITY

BOARD OF STUDIES AND ADHOC COMMITTEE, CHEMISTRY
(UG)

SYLLABUS FOR BS¢ CHEMISTRY, BSc CHEMISTRY
HONOURS AND BSc CHEMISTRY HONOURS WITH
RESEARCH

FOUR YEAR UG PROGRAMME

(2024 ADMISSION ONWARDS)
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FYUGP CHEMISTRY

KANNUR UNIVERSITY
VISION AND MISSION

Vision:

To establish a teaching, residential and affiliating University and to provide equitable
and just access to quality higher education involving the generation, dissemination, and a
critical application of knowledge with special focus on the development of higher education in
Kasargod and Kannur Revenue Districts and the Mananthavady Taluk of Wayanad Revenue

District.
Mission:

> To produce and disseminate new knowledge and to find novel avenues for application of

such knowledge.

> To adopt critical pedagogic practices which uphold scientific temper, the uncompromised

spirit of enquiry and the right to dissent.

> To uphold democratic, multicultural, secular, environmental and gender sensitive values as

the foundational principles of higher education and to cater to the modern notions of equity,

social justice, and merit in all educational endeavours.

> To affiliate colleges and other institutions of higher learning and to monitor academic ethical,

administrative, and infrastructural standards in such institutions.

> To build stronger community networks based on the values and principles of higher

education and to ensure the region’s intellectual integration with national vision and

international standards.

> To associate with the local self-governing bodies and other statutory as well as

nongovernmental organizations for continuing education and for building public awareness on

important social, cultural, and other policy issues.
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FYUGP CHEMISTRY

KANNUR UNIVERSITY

PROGRAM OUTCOMES

PO1: Critical Thinking and Problem-Solving-Apply critical thinking skills to analyse

information and develop effective problem-solving strategies for tackling complex challenges.

PO2: Effective Communication and Social Interaction-Proficiently express ideas and engage

in collaborative practices, fostering effective interpersonal connections.

PO3: Holistic Understanding-Demonstrate a multidisciplinary approach by integrating

knowledge across various domains for a comprehensive understanding of complex issues.

PO4: Citizenship and Leadership-Exhibit a sense of responsibility, actively contribute to the

community, and showcase leadership qualities to shape a just and inclusive society.

POS: Global Perspective-Develop a broad awareness of global issues and an understanding of

diverse perspectives, preparing for active participation in a globalized world.

PO6: Ethics, Integrity and Environmental Sustainability-Uphold high ethical standards in
academic and professional endeavours, demonstrating integrity and ethical decision-making.
Also acquire an understanding of environmental issues and sustainable practices, promoting

responsibility towards ecological well-being.

PO7: Lifelong Learning and Adaptability-Cultivate a commitment to continuous self-directed

learning, adapting to evolving challenges, and acquiring knowledge throughout life.
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FYUGP CHEMISTRY

PREFACE

The Four-year UG program in Chemistry at Kannur University offers a comprehensive
curriculum aimed at establishing a strong understanding of fundamental principles of
Chemistry. In addition to core coursework, students gain exposure to a variety of specialized
fields and interdisciplinary applications. Our program integrates rigorous academic learning
with hands-on laboratory experience, equipping graduates with the skills needed for a wide

range of career paths and further academic pursuits.

As per Kannur University-Four Year Undergraduate Programme (KU-FYUGP)
Regulations, the curriculum adheres on Choice Based Credit and Semester System. The
syllabus is a one-pot frame for three degrees: a) Three-year UG programme, b) Four-year

Honours programme and c¢) Four-year Honours with Research programme.

Our core curriculum encompasses the fundamental areas of Chemistry, ensuring a well-
bound education in this arena of science. Our key topics in Chemistry help to explore the
building blocks of matter, delving into the composition and behaviour of atoms, understanding
the bonding aspects in molecules. Topics help in understanding the different phases of matter
and the thermodynamics of their transitions. A keen focus has been created on the branch of
Organic Chemistry and its subtopics to get a good insight into the structure and synthesis of
natural and synthetic organic compounds. Syllabi delve deeply into different principles and
aspects of Physical Chemistry to implement it in real world experiments. Quantum Chemistry
helps to get theoretical knowledge on the atomic and molecular structure providing a deep
understanding of the existence of matter. The syllabus stringently focuses on improving student

skills in qualitative and quantitative analysis of chemical substances.

To enhance employability and interdisciplinary knowledge, our program includes a
variety of vocational and multidisciplinary courses. These courses aim to equip students with
practical skills and a broader perspective on the applications of Chemistry in various fields.
Recognizing the importance of well-rounded professional development, our curriculum
includes skill enhancement courses designed to foster critical thinking, problem-solving, and
practical skills. The courses ensure that students are not only proficient in theoretical knowledge

but also capable of applying their expertise in real-world scenarios.

4
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FYUGP CHEMISTRY

The proposed KU-FYUGP is intended to make curriculum and courses more student-
centric and industry-centric. It proposes the adoption of flexible curricular structures 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. It provides self-paced learning and options for multiple
entry, exit and re-entry points. The curriculum and syllabus of the restructured KU-FYUGP
emphasises an outcome-based approach, centred around the needs and capabilities of students.
This approach, rooted in Outcome Based Education (OBE), focuses on defining what students

should be able to do, setting predetermined achievement outcomes.

The four-year undergraduate program in Chemistry at Kannur University, is a carefully
crafted journey through the diverse and fascinating world of Chemistry. With a balance of core
subjects, electives, vocational, multidisciplinary, and skill enhancement opportunities, our
program prepares students for a wide range of careers in academia, industry, research, and
beyond. We are committed to provide a stimulating and supportive learning environment that
nurtures curiosity, innovation, and a lifelong passion for chemistry. We look forward to guide

you through this exciting and rewarding academic endeavour.

There are many personalities whose support and guidance made this restructured
FYUGP syllabus a reality. I express my profound gratitude to the members of the Board of
Studies and Adhoc committee in UG Chemistry who provided me extensive personal and
professional support during the work of restructuring the syllabus. With immense pleasure and
gratitude, I remember the untiring support rendered by the faculty members of Chemistry from
various Colleges of Kannur University, academic community and all other stake holders who

worked for preparing this restructured syllabus and curriculum.

Chairperson

Board of Studies, Chemistry (UG), Kannur University
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FYUGP CHEMISTRY

KANNUR UNIVERSITY
BSC CHEMISTRY PROGRAMME
PROGRAMME SPECIFIC OUTCOMES (PSOs)

The following are the expected specific outcomes of a competent Chemistry graduate, which
ensures a strong foundation in Chemistry and the skills necessary to contribute to scientific
advancements, industry, and societal well-being. It's important to note that specific outcomes

may vary between institutions and their unique program structures.

PSO1 Demonstrate a comprehensive understanding of the fundamental principles and theories
in various domains of chemistry.

PSO2 Develop proficient laboratory skills to use laboratory techniques, equipment, perform
experiments, analyse data, and interpret the result.

PS03 Cultivate critical thinking skills and the ability to apply scientific principles and wisdom
to solve complex problems in chemistry and related fields.

PSO4 Recognize and appreciate the interdisciplinary nature of chemistry with biological-
physical science, environmental science and materials science.

PSOS5 Gain proficiency in advanced concepts, modern technologies and software tools relevant
to chemistry, including computational chemistry software, laboratory instrumentation and data
analysis tools.

PSO6 Develop awareness on environmental and social impact of chemical processes and
recognises the importance of sustainable methods and green chemistry in various contexts.
PSO7 Develop the ability to conduct independent research and introduce a culture of scientific
collaboration with peers in projects and laboratory work along with fostering teamwork and

interpersonal skills.
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FYUGP CHEMISTRY

KU-FYUGP:

The three broad pathways of KU-FYUGP are (a) 3-year UG Degree, (b) 4-year UG Degree
(Honours), and (c) 4-year UG Degree (Honours with Research). Students who choose to exit
after 3 years shall be awarded a UG Degree in their respective Major Discipline after the
successful completion of the required minimum of Courses of 133 credits (133). A four-year
UG Honours Degree with Research in the Major Discipline shall be awarded to those who
complete the KU-FYUGP with a specific number of Courses of 177 credits including 12 credits
from a graduate project/Dissertation in their major discipline. Students who aspire to pursue
research as a career may opt for Honours with a research stream in the fourth year. A 4-year
UG Honours Degree in the Discipline/ Disciplines shall be awarded to those who complete the
KU-FYUGP with a specific number of Courses with 177 credits including an optional graduate
project/ dissertation of 8credits in their major discipline. Course structure of the KU-FYUG
Degree Programmes - The KU-FYUG Programmes shall consist of the following categories of

courses

1) General foundation Courses 2) Discipline Specific Foundation and Pathway courses for
3-year Degree, 3) Discipline Specific foundation and pathway courses for four-year

Honours Degree

Minimum credit requirements of the different pathways in the three-year programme in
KUFYUGP, course structure for pathways a) Single Major, b) Major with multiple
Disciplines, ¢) Major with Minor and d) Major with vocational minor, list of Major courses,
elective courses, minor courses and other foundation courses offered in KUYUGP

chemistry programme are listed in the following pages.



FYUGP CHEMISTRY

MINIMUM CREDIT REQUIREMENTS OF THE DIFFERENT PATHWAYS IN
THETHREE-YEAR PROGRAMME IN KUFYUGP

SI. | Academic Major | Minor/ | Foundation | Intern-ship | Total Example
No. Other | Courses Credits
Pathway Discipl | AEC: 4
ines MDC: 3
SEC: 3
VAC:3
Each course has | Each course
4 credits has 3 credits
1 Single 68 24 39 2 133 Major:
Major Chemistry+a
set of six
(A) courses in
different
subjects
2 Major (A) 68 12+ 39 2 133 Major:
with 12 Chemistry+
Multiple Minor B and
Disciplines C
®B,C)
3 Major (A) 68 24 39 2 133 Major:
with Minor Chemistry
(B) Minor: B
4 Major (A) 68 24 39 2 133 Major:
with Minor Chemistry
© Minor:
C
5 Double A:48 - 12+18+9 2 133 Chemistry
Major and
(12
(A, B) courses) | The 24 credits in the Minor stream are B double
distributed between the two Majors. major
2 MDC, 2 SEC, 2 VAC and the
B:44 internship should be in Major A. Total
credits in Major A should be 48 + 20 =
(11 68 (50% of 133)
courses) | | MpC, 1 SEC and 1 VAC should be
in Major B. Total credits in Major B
should be 44 + 9 =53 (40% of 133)
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FYUGP CHEMISTRY

—

—

o BSc CHEMISTRY (HONOURS) PROGRAMME

o (2024 ADMISSION ONWARDS)

E COURSE STRUCTURE FOR PATHWAYS 1-4

é:o' 1.Single Major 2. Major with multiple Disciplines

g 3.Major with Minor 4. Major with vocational minor

A SEMESTER 1

N

8 No | Course code Course Title Hours/ | Credit | CE ESE Total
<‘£'>| week marks
< 1 AEC 1 (English) 4 3 25 50 75
S 2 AEC 2 (Additional Language) | 3 3 25 50 75
I

a

S 3 MDC 1 3 3 25 50 75
<

4 4 | KUIDSCCHEI101 | Major course -1 5 4 35 65 100
o Fundamentals of Chemistry-1

('Z) 5 DSC B1(Minor 1) 4/5 4 30 70 100
)

w

g 6 DSC C1 (Minor 2) 4/5 4 30 70 100
l_

o Total credits 2325 |21 525
a

_5\

o

()

5

2 SEMESTER II

<

N

8

S No Title Hours | Credit | CE ESE Total
[ee]

=) /week marks
% 1 AEC 3 (English) 4 3 25 50 75
% 2 AEC 4 (Additional Language) |3 3 25 50 75
<

8 3 MDC2 3 3 25 50 75
<

g 4 | KU2DSCCHEI01 | Major course -2 5 4 35 65 100
Q@ Fundamentals of Chemistry - 11

kg 5 DSC B2 (Minor 1) 4/5 4 30 70 100
g 6 DSC C2 (Minor 2) 45 | 4 30 |70 100
>

Iz Total credits 23-25 |21 525
2

mg




FYUGP CHEMISTRY

g

10

N SEMESTER III

—

S

g No | Course code Course Title Hours/ | Credit | CE ESE Total
EI week marks
o 1 MDC 3 (KS) 3 3 25 50 75
N~

i

3 2 VAC 1 3 3 25 50 75
Ie}

AN

8, 3 | KU3DSCCHE201 Major course -3 5 4 35 65 100
8 Inorganic Chemistry — |

o 4 | KU3DSCCHE202 Major course -4 4 4 30 70 100
c Organic Chemistry — |

8 5 DSC B 3 (Minor 1) 4/5 4 30 70 100
S

i 6 DSC C 3 (Minor 2) 4/5 4 30 70 100
<

g Total credits 2325 |22 550
o

<

o

|_

<)

)

w

. SEMESTER IV

l_

7 No | Course Code Course Title Hours/ | Credit | CE | ESE | Total
% week marks
2 1 SEC 1 3 3 25 50 75
o

()

3 2 VAC?2 3 3 25 50 75
Q.

Q.

< 3 VAC 3 3 3 25 |50 75
N

o

S 4 | KU4ADSCCHE201 Major course -5 5 4 35 65 100
§ Inorganic Chemistry — I

o 5 | KU4DSCCHE202 Major course -6 5 4 35 65 100
(42] . .

O Organic Chemistry - 11

@)

<

< 6 | KU4DSCCHE203 Major course -7 5 4 35 65 100
O Physical Chemistry — I

9( Total credits 21-24 21 525
O

<

Q

[

©

@

B

@]

2

B

)

=

%
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FYUGP CHEMISTRY

SEMESTER V
No Course code Course Title Hours/ | Credit | CE | ESE Total
week marks
1 SEC2 3 3 25 50 75
2 KUSDSCCHE301 Major course -8 5 4 35 65 100
Physical Chemistry — I1
3 KUS5SDSCCHE302 Major course -9 5 4 35 65 100
Inorganic Chemistry-I11
4 KUS5SDSCCHE303 Major course-10 4 4 30 70 100
Theoretical Chemistry-I
5 KUSDSECHE301-305 | Elective course 1 4 4 30 70 100
6 KUSDSECHE301-305 | Elective course II 4 4 30 70 100
Total credits 23-25 23 575
SEMESTER VI
No Title Hours/ | Credit | CE | ESE Total
week marks
1 SEC 3 3 3 25 50 75
2 KU6DSCCHE301 Major course-11 5 4 35 65 100
Organic Chemistry — III
3 KU6DSCCHE302 Major course-12 4 4 30 70 100
Physical Chemistry — 111
4 | KU6DSCCHE303 Major course-13 5 4 35 65 100
Physical Chemistry — IV
5 KU6DSECHE301-304 Elective Course 111 4 4 30 70 100
6 KU6DSECHE301-304 Elective Course IV 4 4 30 70 100
7 KUG6INTCHE301 INTERNSHIP 2 2 50 50
Total credits 25-27 25 625

EXIT WITH UG DEGREE/PROCEED TO FOURTH YEAR WITH 133 CREDITS

17 Major courses17 x 4 = 68 6 minors6 x 4 = 24

13 foundation courses (AEC, SEC, VAC, MDC) 13 x 3 =39

1 Internship 2 x1 =2

Total :133

11
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FYUGP CHEMISTRY

SEMESTER VII
No | Title Hours/ | Credit | CE ESE | Total
week marks

1 KU7DSCCHE401 Major course-14 5 4 35 65 100
Theoretical Chemistry-II

2 KU7DSCCHE402 Major course-15 6 4 35 65 100
Inorganic Chemistry-1V

3 KU7DSCCHE403 Major course-16 5 4 35 65 100
Organic Chemistry-1V

4 KU7DSCCHE404 Major course-17 5 4 35 65 100
Physical Chemistry-V

5 KU7DSECHE405 Major course-18 4 4 30 70 100
Physical Chemistry-VI

Total credits 25 20 500

12




FYUGP CHEMISTRY

SEMESTER VIII

No | Course code Course Title Hours/ | Credit | CE | ESE | Total
week marks
1 KUSDSCCHE401 Major course-19 4 4 30 70 100
Inorganic Chemistry-V
2 KU8DSCCHE402 Major course-20 4 4 30 70 100
Organic Chemistry-V
3 KU8DSCCHE403 Major course-21 5 4 35 65 100
Physical Chemistry-VII
OR
(Instead of any two Major
courses from19to 21)
KUSCIPCHE400 PROJECT (In honours 8 60 140 | 200
programme)
OR
(Instead of all Major
courses 19 to 21)
KUSCIPCHE401 PROJECT (In honours 12 90 210 | 300
programme)
KUSRPHCHE400 RESEARCH PROJECT 12 90 210 | 300
(For honours with Research
programme)
ELECTIVE PAPERS

(Three elective papers are compulsory for both Honours and Honours with Research Programme.
For Honours with Research programme, one must be KUSDSECHE406)

KUSDSECHE401- Elective V 4 4 30 70 100
406
KUSDSECHE401- Elective VI 4 4 30 70 100
406
KUSDSECHE401- Elective VII 4 4 30 70 100
406

Total 24 600

gazE iversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 15
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FYUGP CHEMISTRY

CREDIT DISTRIBUTION FOR PATHWAYS 1-4

1.Single Major 2. Major with multiple Disciplines

3.Major with Minor 4. Major with vocational minor
Semester Major Minor General Internship/Project | Total

courses courses Foundation
Courses

1 4 4+4 3+3+3 21
2 4 4+4 3+3+3 21
3 4+4 4+4 3+3 22
4 4+4+4 - 3+3+3 21
5 4+4+4+4+4 3 - 23
6 4+4+4+4+4 3 2 25
Total for 68 24 39 2 133
Three
years
7 4+4+4+4+4 20
8 4+4+4 4+4+4 8*/12%* 24
*Instead of two major courses; ** Instead of three major courses
Total for 88+12=100 | 36 39 2 177
Four years

e viversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 16
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FYUGP CHEMISTRY

BSc CHEMISTRY MAJOR COURSES

Sl Course Code Course Title Practical Semester | Credit Hours
No Component
1 | KUIDSCCHE101 Fundamentals of | Volumetric I 4 | 3L+1P | 75
Chemistry — [ analysis — |
2 | KU2DSCCHE101 Fundamentals of | Volumetric 1l 4 | 3L+1P | 75
Chemistry — 11 analysis - 11
I . Qualitative
3 | KU3DSCCHE201 horganic Analysis I 4 | 3L+1P | 75
Chemistry — I ;
(Anion)
4 | KU3DSCCHE202 Organic 111 4 aL | 60
Chemistry — [
I . Qualitative
5 | KU4DSCCHE201 horganic Analysis v 4 | 3L+1P | 75
Chemistry — I1 .
(Mixture)
Qualitative
6 | KU4DSCCHE202 Organic Analysis v 4 | 3L+1P | 75
Chemistry — I1 (Organic
compounds)
Physical Physical
7 | KU4DSCCHE203 Che Chemistry v 4 | 3L+IP | 75
Yy (Lab) — I
Physical Physical
8 | KUSDSCCHE301 Chome Chemistry \% 4 | 3LHIP | 75
Yy (Lab) — 11
Inorganic .
9 | KUSDSCCHE302 Chemistry TIT Gravimetry v 4 3L+1P 75
10 | KUSDSCCHE303 Theoretical v 4 | 4 | 60
Chemistry — I
1| yoe o OO Blective -1 v 4 | 4 | 60
12 | KUSDSECHE GO1- 1 preciive 11 v 4 | 4 | 60
305)
Oreani Preparation&
13 | KU6DSCCHE301 ganic Quantitative VI 4 | 3L+1P | 75
Chemistry — I1I .
Analysis
Physical
14 | KU6DSCCHE302 Chemistry _ 111 VI 4 4L 60
Physical Physical
15 | KU6DSCCHE303 Ch};mist v Chemistry VI 4  |3L+IP | 75
Y (Lab) — III
16 3K(}1§DSCCHE GO Elective I VI 4 4L 60
17 I;(}igDSECHE (301- Elective — IV VI 4 4L 60
Theoretical Molecular
18 | KU7DSCCHE401 Chemistry 11 | Modelling Lab | V! 4 3L+1P | 75
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FYUGP CHEMISTRY

Inoreani Inorganic
19 | KU7DSCCHE402 organic Mixture VII 2L42P | 90
Chemistry — IV .
Analysis
Oreani Organic
20 | KU7DSCCHE403 ganic Mixture VII 3L+IP | 75
Chemistry — IV .
Analysis
Physical Physical
21 | KUTDSCCHE404 Chzmis vV Chemistry il 3L+IP | 75
Y (Lab) — IV
Physical
22 | KUTDSCCHE 405 Chemistry — V1 VII 4L 60
23 | KUSDSCCHE401 Inorganie VI 4| 60
Chemistry — V
24 | KUSDSCCHEA02 Organic v | 60
Chemistry — V
Physical Physical
25 | KUSDSCCHEA03 Chomisiry vy | Chemistry VIII 3L+IP | 75
Y (Lab) - V
26 4Kolé§§DSECHE (401- Elective V . VIII AL 60
27 4Kolé8DSECHE ()401- Elective — VI . VIII AL 60
73 4Kolé§§DSECHE (401- Elective — VII . VIII AL 60

5,40 liversit

16




FYUGP CHEMISTRY

ELECTIVE COURSES IN CHEMISTRY

(o]

—

% S1 | Course code Title Semester | Hours/ | Credit | Marks

o No week

s Internal | Exter | Total
a nal

S

@ KUSDSECHE301 | Industrial Chemistry A% 4 30 70 100
Ie}

§ KUSDSECHE302 | Green and Sustainable v 4 30 70 100
5 Chemistry

8 KUSDSECHE303 | Environmental v 4 30 70 100
‘;' Chemistry

° KUSDSECHE304 | Biomaterials A" 4 30 70 100
Q

= KUSDSECHE305 | Polymer Chemistry \Y 4 30 70 100
a

<

&t) KU6DSECHE301 | Applied Chemistry VI 4 30 70 100
x

< KU6DSECHE302 | Pharmaceutical VI 4 30 70 100
h Chemistry

) KU6DSECHE303 | Nano Chemistry VI 4 30 70 100
w

x

> KU6DSECHE304 | Medicinal Chemistry VI 4 30 70 100
)

% KUSDSECHEA401 | Forensic Chemistry and | VIII 4 30 70 100
2 toxicology

o

2 KUSDSECHE402 | Computational VIII 4 30 70 100
g Chemistry

< KUSDSECHEA403 | Ceramics, Composites VIII 4 30 70 100
§ and Inorganic polymers

o KUSDSECHE404 | Advanced Nano Material | VIII 4 30 70 100
§ Synthesis

by KUSDSECHEA405 | Theoretical Aspects of VIII 4 30 70 100
g Advanced Chemistry

[a) KUSDSECHE406 | Research Methodology VIII 4 30 70 100
®

<
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CHEMISTRY MINOR COURSES
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o

N

(]

(@]

@

o

E Group 1

N~

i .

9 Sl Course Code Course Title Practical Semester | Credit Hours
s No Component

A Fundamentals of Volumetric

g 1 | KUIDSCCHELI11 | Theoretical &Nuclear lu < I 4 3L+1P 75
o Chemistry anatysts -

S Fundamentals of Volumetric

5 2 | KUIDSCCHE112 | Theoretical analvsis - 1 I 4 3L+1P 75
%) &Geochemistry y

z 3 | KUIDSCCHE113 | General Chemistry-I Quantitative | 4 | 3L+P | 75
&) analysis I

6 Basic Physical Volumetric

< 4 | KU2DSCCHEI111 | Chemistry &Forensic analvsis - T1 2 4 3L+1P 75
x Chemistry Y

T Principles of Physical

(j') . .

® 5 | KU2DSCCHE] 12 | Chemistly & Volumetric 2 4 | 3Lep | 75
w Environmental analysis - II

g Chemistry

l_ . .

5 6 | KU2DSCCHE!13 | General Chemistry-IT | Quanti@atve |, 4 | 3LHP | 75
m analysis-II

a . -

> 7 | KU2DSCCHE12] | Bssential concepts in 2 4 aL | 60
) Chemistry

§ Properties of Matter Analysis of

o KU3DSCCHE211 | [ oPeries oF Viatte Cation 3 4 3L+IP | 75
= 8 & Electrochemistry .

Z mixtures

< . . Analysis of

S 9 | KUIDSCCHE212 | Physical Chemistry & = o ) 3 4 3L+IP | 75
S Metallurgy mixtures

[ee]

[o]

X 10 | KU3SDSCCHE213 | General Chemistry-III Salt . 3 4 3L+1P 75
S analysis

O

a)
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- Group II

N

(] .

& Sl Course Code Course Title Practical Semester | Credit Hours

o No Component

s Basic concepts in Volumetric

& 1 | KUIDSCCHE!114 | Theoretical and . 1 4 3L+1P 75

~ Envi | Chemist analysis — I

3 nvironmental Chemistry

9 . .

< > | KUIDSCCHEI15 Basics 'of Stmctu'ral & Volumptmc 1 4 3L+ 1P 75

a Analytical Chemistry analysis — [

I — ; T

& 3 | KUIDSCCHEL16 Prmmples of Basic Quantl.tatlve 1 4 3L+ 1P 75

e} Chemistry-I analysis-1

yt . . T

9 4 | KUIDSCCHE117 Foundghon Course in Quantl.tatlve 1 4 3L+1P 75

S Chemistry -1 analysis-I

o Essentials of structural &

@)

EE) Fundamentals of structural

x

Z — . -

& 7 | KU2DSCCHE14 Foundgtlons in Physical & Volumptmc ) 4 3L+ 1P 75

S Organic Chemistry analysis — 11

D) Foundation in Physical Volumetric

L 8 | KU2DSCCHEL115 | ,Organic &Bioinorganic . 2 4 3L+1P 75
. analysis — I

> Chemistry

5 — - —

7 9 | KUIDSCCHEL16 Prmmples of Basic Quantl.tatlve ) 4 3L+ 1P 75

u Chemistry-11 analysis-II

2 10 | KU2DSCCHEL17 Foundghon Course in Quantl.tatlve 5 4 3L4+1P 75

= Chemistry -11 analysis-1I

= Concepts in coordination & -—-

< 11 | KU2DSCCHEI125 . : 2 4 4L 60

S Organic chemistry

< Reaction Kinetics Mixture

§ 12| KUSDSCCHE214 &Biomolecular Chemistry | analysis(Cation) 3 4 SLAIP 75

Q -

S 13 KU3DSCCHEZ15 Chemistry of Biomolecules Mlxtur.e . 3 4 3L+1P 75

@ analysis(Cation)

=) -

S| 14 | KUSDSCCHE2L6 | i1 oanic Chemistry Mixture 3 4 3L+IP | 75

8 analysis(Cation)

9( 15 KU3DSCCHE217 Physpal and Medicinal Salt analysis 3 4 3L+1P 75

@) Chemistry

g 6 KU3DSCCHE218 | Chemistry of bioorganic Mixture 3 A 3LA1p s

2 molecules analysis(Cation)
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N

N

> CHEMISTRY FOUNDATION COURSES

o

DEI_ I\SIL Course Code Course Title Semester | Credit Hours
’\ . . .

5 1 KUIMDCCHEI101 Chemlstry 1n service to man I 3 3L 45
& 2 | KUIMDCCHE102 Environmental studies I 3 3L 45
S 3 | KU2MDCCHE101 Chemistry of cosmetics 11 3 3L 45
g Chemi i day lift

2 4 | KU2MDCCHE 102 emistry in everyday life 11 3 3L 45
o

®) 5 | KU3SMDCCHE 101 Nanomaterials 111 3 3L 45
=

W 6 | KU3MDCCHE 102 Drugs- use and abuse 11 3 3L 45
< . .

g 7 | KU4SECCHE101 Green Methods in Chemistry | 1y 30| 2L+l | 60
< 8 | KU4SECCHE102 Fuel Chemistry v 3 |2i+ 60
0 Cosmetics and personal care

nd

> Scientific Writing and

2 10 | KU6SECCHE101 Communication in \ 3 3L 45
al Chemistry

>

2 . —

= 11 | KU6SECCHE102 Spectroscopic Techniques in v 3| oL+t 60
g Chemistry

% Safe laboratory practices in

= 12 | KU3VACCHEI101 Chemistry 1 3 3L 45
<

§ Food additives,

% 13 | KU4VACCHEI01 Contamination, and safety v 3 3L 45
— . .

S 14 | KU4VACCHE102 Water Quality Analysis VI 3 3L 45
O
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™ EVALUATION

N

% The evaluation of each course shall contain two parts: The

" (i) Internal Assessment(ii)External Assessment

=

o (3T+1P) credit courses

S

™

o

Ie}

§ Evaluation Type Marks

5 End Semester Evaluation (ESE) 65 (50T+15P)

g Continuous Evaluation (CCA) 35 (25T+10P)

‘;‘ Theory 25

° a) Test Paper* 10

% b)  Assignment 5

u ¢) Viva-Voce 5

Z:E) d) Seminar 5

ot Practicall0

<

o a) Skill 4

g b) Record 4

o c)  Punctuality 2

- Total 100

)

o

I

a)

2

o

2

g_ (4T+0P) credit courses

Q.

< Evaluation Type Marks
S 1. End Semester Evaluation 70
S 2. Continuous Evaluation 30
§ Continuous Evaluation

3 Theory Method of Assessment Marks
8 a) | Test paper* 12
Z() b) | Viva-Voce 6
< c) | Assignment 6
8 d) | Seminar 6
5 Total — 30 marks
<

k)

=

ks

o)

B

O

2
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(2T+2P) credit courses

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (35T+30P)
Continuous Evaluation (CCA) 35 (15T+20P)
Theory 15
a) Test Paper* 6
b) Assignment 3
¢) Viva-Voce 3
d) Seminar 3
Practical20
a)  Skill 8
b) Record 8
c¢)  Punctuality 4
(3 T+0P) credit courses
Evaluation Type Marks
End Semester Evaluation (ESE) = 50
Continuous Evaluation (CCA) 25
Theory (CCA) 25
a) Test Paper* 10
b)  Assignment 5
¢) Seminar, Viva-Voce 10
Total 75

22




FYUGP CHEMISTRY

(2T+1P) credit courses

Evaluation Type Marks

End Semester Evaluation (ESE) @ 45 (35T+10P)
Continuous Evaluation (CCA) 30 (15T+15P)
Theory 15

a) Test Paper* 9

b) Assignment 3

c) Viva-Voce 3
Practicall5

a) Record

b)  Viva-Voce

c) Skill

Total 75

Abbreviations: T-Theory
P-Practical

The external theory examination of all odd semesters will be conducted by the college
itself and the even semesters by the University at the end of each semester.

The end-semester practical examination, viva-voce and the evaluation of practical

records shall be conducted by the course in-charge and an internal examiner appointed by the
Department Council.

The process of continuous evaluation of practical Courses shall be completed before

10 days from beginning of end-semester examination.

Those who have completed the continuous evaluation alone will be permitted to appear

for the end semester (practical) viva-voce.

Scheme of Practical Examinations

EgmrmsE iversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 25

Time 3hrs 4hrs

Total marks 45 60

Experiment 30 45

Record 5 5

Viva 10 10
23
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SEMESTER -1
KUIDSCCHE101: FUNDAMENTALS OF CHEMISTRY-1

Semester

Course Type | Course Level Course Code Credits

Total Hours

DSC 100 KUIDSCCHE101 4

75

Learning Approach (Hours/ Week)

Marks Distribution

Duration of

Lecture/ ) ) ESE (Hours)
Practical/ Internship CE ESE Total
Tutorial
3 2 35 65 100 2

Course Description: This comprehensive course offers an enriching exploration of

fundamental concepts of atomic structure, periodicity in properties of elements, theories of

quantitative analysis, organic chemistry, and organic reaction mechanism. The practical

component will enhance skill in preparing solutions, volumetric estimation and familiarise the

use of online resources to understand Chemistry in a better way.

Course Prerequisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:

calculations

CO No. Expected Outcome Learm'ng
Domains
1 Demonstrate a good understanding of the various theories on atomic U
structure and periodicity in the properties of elements.
2 Apply the acquired knowledge about periodicity to predict and A
explain the properties of elements.
3 Analyse and apply the rules in representing organic compounds A
with structural formulae and naming organic compounds
4 Develop skill in solving problems involving stoichiometric E

24
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5 Develop skills in practical Chemistry and in using online A
resources
6 Demonstrate good laboratory practices. A
*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)
Mapping of Course Outcomes to PSOs
PSO1 PSO2 PSO3 PSO4 PSOS PSO 6 PSO 7
co1 3 1 2 1 2 2 2
CO2 3 1 2 1 2 2 2
CO3 3 1 2 1 2 2 2
CO4 3 1 2 1 2 2 2
COSs 3 1 2 1 2 2 2
CO6 3 1 2 1 2 2 2
COURSE CONTENTS
Contents for Classroom Transaction:
M
O U
D N HOU
DESCRIPTION
U I RS
L T
E
ATOMIC STRUCTURE AND PERIODICITY 15
1 | Atomic structure-Classical mechanics — concept- Bohr theory of atom
1 Calculation of Bohr radius, velocity, and energy of an electron- Atomic

spectra of hydrogen- Limitations of Bohr theory- failure of classical
mechanics- Black body radiation (concept only, no derivation required)-

Planck’s law of radiation- Photoelectric effect

AE liversit
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2 | Heisenberg’s uncertainty principle and its significance- dual nature of
electrons- Davisson and Germer’s experiment- de Broglie hypothesis-
Quantum numbers- Shapes of orbitals — Aufbau principle-Pauli's exclusion

principle and Hund’s rule - Electronic configuration of atoms

3 Periodic table-Evolution of modern periodic table-Modern periodic law-
Periodicity in properties — Atomic, ionic, covalent radii- lonisation Potential-
Electron Affinity -Electronegativity — Pauling’s scale-—Allred Rochow's

scale and Mulliken Scale of electronegativity

4 | Effective nuclear charge —Screening effect — Slater rules (problems required)

THEORETICAL BASIS OF QUANTITATIVE ANALYSIS& GOOD
LABORATORY PRACTICES

1 | Fundamental concepts of quantitative analysis— mole, molarity, normality,

molality, ppm, ppb, mole fraction—percentage (by mass and volume)

2 Primary standard — secondary standard -standard solutions — quantitative
dilution from stock solutions by serial dilution method—numerical
problems- Theory of titrations involving acids and bases-indicators used in

2 acid base titrations- Redox titration with Permanganometry as example

3 | Safe laboratory practices and Lab safety signs-Personal protective
equipment (PPE) in Chemical laboratory- Awareness of Material Safety
Data Sheet (MSDS).

4  Hazard Symbols and Signs (Physical, Chemical, Environmental and

Health)- Lab accidents and safety measures

Simple first aids: Electric shocks, fire accidents, burn by chemicals, cut by

glass and inhalation of poisonous gases
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INTRODUCTION TO ORGANIC CHEMISTRY

10

Classification of Organic compounds-homologous series

IUPAC system of nomenclature of aliphatic, alicyclic and aromatic
compounds: hydrocarbons (alkane, alkene and alkynes), halo compounds,
alcohols, ethers, aldehydes, ketones, carboxylic acids, acid halides,
anhydrides, esters, amides, amines, nitriles, nitro-compounds and

cycloalkanes.

Familiarise structural formula of at least 3 lower members of each

homologous series

INTRODUCTION TO ORGANIC REACTION MECHANISM

10

Bonding notations- drawing electron movements with arrows-curved arrow
notations-half headed and double headed arrows- electronegativity -

polarity in bonds- homolytic and heterolytic bond fission

Reaction intermediates- carbocations, carbanions- generation and structure

Reaction intermediates-free radicals, carbenes, and nitrenes — generation and

structure

Types of reactions: addition, substitution, elimination and rearrangement

with simple examples-Electrophiles and nucleophiles with examples

[ iversit
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TEACHER SPECIFIC MODULE-PRACTICAL CHEMISTRY -1

30

Minimum one experiment for the preparation of solutions of each type, two
experiments in acidimetry -alkalimetry, and two in permanganometry must be
done. Familiarise soft skill development virtual lab experiments and simple

organic compounds as per teacher’s choice.

1)Preparation of solutions
a) Standard solutions (normal, molar) b) percentage by mass

¢) percentage by volume d) ppm

e) dilute solutions from stock solutions by serial dilution method

2)Volumetric experiments

Acidimetry and Alkalimetry Acidimetry, alkalimetry and permanganometry

(two burette method may be used)

a) Estimation of NaOH/KOH using standard Na>CO3/K>CO3
b) Estimation of HCI/H2SO4/HNOj using standard oxalic acid.
Permanganometry

a. Estimation of oxalic acid.
b. Estimation of Fe?"

c. Estimation of nitrite

3)Open ended experiments

(Familiarise the use of any two online simulation software)-suggestions
Use of Online simulation software PhET to construct.

a. Atoms of different elements (till atomic number 20)

b. Build a molecule (HCI, H,O, NH3, CH4, Benzene)

c. Rutherford scattering simulation.

4. Familiarise a few organic compounds

Any 10 simple organic compounds they learn
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Essential Readings:
1. B R Puri, L R Sharma, K C Kalia, Principles of Inorganic Chemistry, Milestone
publishers, New Delhi.
2. J D Lee, Concise Inorganic Chemistry, 5th Edition, Oxford University Press New Delhi,
2008.
F A Cotton and Wilkinson, Advanced Inorganic Chemistry, Wiley India Pvt.Ltd., 2008.
G D Christian, Analytical Chemistry, John Wiley and Sons.
G H Jeffery, J Bassett, ] Mendham, R C Denny
Vogel’s Textbook of Quantitative Chemical Analysis, Sth Edn., ELBS, 1989.
D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn., CBS
Publishing Japan Ltd., 1986

NS kW

8.M. K. Jain and S. C. Sharma ‘Modern Organic Chemistry’ 3rd Edition, Visal
Publishing Company Co.

9.K. S. Tewari and N. K. Vishnoi ‘Organic Chemistry’, 3rd Edition, Vikas

Publishing House
10. B. S. Bahl ‘Advanced organic Chemistry’, S. Chand.
11.R. T. Morrison and R. N. Boyd, ‘Organic Chemistry’, 6th Edition - Prentice
Hall of India.

12. I. L. Finar ‘Organic Chemistry’, Vol.- 1, Pearson Education
13. P. S. Kalsi’ ‘Organic Reactions and their Mechanisms’’” New Age
International Publishers

14.Peter Sykes, ‘A Guidebook to Mechanism in Organic Chemistry’, Pearson

Education
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Assessment Rubrics:

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (50T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25
a) Test Paper* 10
b)  Assignment 5
c) Viva-Voce
d) Seminar
Practical 10
a) Skill 4
b) = Record 4
c) Punctuality 2
Total 100

*Average of best two test papers

Employability for the Course: The course enhances employability of the students by

equipping them with essential knowledge and practical skills in Chemistry
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KU1DSCCHE111 - FUNDAMENTALS OF THEORETICAL AND NUCLEAR CHEMISTRY

Semester Course Type | Course Level Course Code Credits | Total Hours
I DSC 100 KU1DSCCHE111 4 75
Learning Approach (Hours/ Week) Marks Distribution
Duration of
Lecture/ _ ) ESE (Hours)
] Practical/ Internship CE ESE Total
Tutorial
3 2 35 65 100 2

Course Description: The course comprises of modules on  atomic structure, periodic
properties, chemical bonding, nuclear chemistry, analytical techniques, and quantitative
analysis. Completing the course will develop a deep understanding of molecular behaviour,
nuclear chemistry, laboratory practices, and quantitative analysis skills essential for a career in

chemistry and related fields.

Course Prerequisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:

wxE iversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 33
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Learning
CO No. Expected Outcome _
Domains
1  Develop basic idea regarding atomic structure and atom models. U
2 Analyse the periodicity and predict the properties of elements An
3 Describe various theories of chemical bonding and explain the A
structure of simple molecules based on the theories.
4 Understand the concept of nuclear chemistry U
5  Acquire the knowledge to follow efficient and safe operating
procedures skilfully in the laboratory and to prevent health and A

environment hazards in using chemicals.

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)

32




FYUGP CHEMISTRY

PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7

CO1

CO?2

CO3

CO4

CO5

COURSE CONTENTS

Contents for Classroom Transaction:

o
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M
@) U
D N
U | DESCRIPTION HOURS
L T
E
ATOMIC STRUCTURE AND PERIODICITY OF ELEMENTS 10

1  Bohr atom Model (No derivation) — Atomic Spectra of Hydrogen —

limitations — wave mechanical concept of atom

2  Heisenberg’s Uncertainty Principle — Dual nature of electrons — de

Broglie equation — quantum numbers- Orbit and orbitals.

3 The periodic table — periods and groups-s, p, d and f block elements —
modern concept- Periodic trends — atomic radii, ionic radii & covalent

radii

4 lonization potential — electro negativity and electron gain enthalpy-—

effective nuclear charge and screening effect

CHEMICAL BONDING 10

1 Types of chemical bonds-lonic, covalent and co-ordinate bonds.
Lattice energy of ionic compounds- VSEPR theory and its
applications-Shape of molecules CO», BeF,, BF3, CHs, NH3, H2O,
NH4"*, PCls, SFs, CIF3

2 Orbital overlapping — Hybridization: sp, sp?, sp, sp®d, sp®d?, d?sp® and

dsp? hybridization -Shapes of organic molecules like methane, ethane,

ethylene and acetylene.

3 Valence bond theory- Explain with examples Hz, N2, CHs, CH>=CH>

MO theory- Formation of Bz, C, N2 and O, molecules-

== iversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 36
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Hydrogen bonding-types of hydrogen bonding — examples

NUCLEAR CHEMISTRY 10
1  Concept of nuclides — representation of nuclides — isobars, isotopes
and isotones with examples -Detection of isotopes using Aston’s mass
spectrograph
2  Separation of isotopes by diffusion methods — stability of nucleus — n/p
ratio- Liquid drop model
3 Radioactivity — natural and artificial- Decay constant and half-life
period-Radioactive series — Group displacement law-
Radio isotopes and their applications in structural elucidation, in
agriculture and in industry —Radiocarbon dating
4 Nuclear fission and nuclear fusion-Problems associated with the
nuclear waste disposal- Derivation of decay constant — Atom bomb and
hydrogen bomb-Mass defect- nuclear binding energy
ANALYTICAL CHEMISTRY AND GOOD LABORATORY 15
PRACTICES
1  Accuracy and precision-Errors-classification- Concept of molarity,
normality, molality (numerical problems expected)
2 Principle of volumetric analysis — Acidimetry and alkalimetry- Theory
of acid-base indicators.
3  Types of analytical methods —Qualitative and Quantitative analysis
4  Good Laboratory Practices

a) Safe laboratory practices and Lab safety signs- Personal Protective
Equipment (PPE) in Chemical laboratory- Awareness of Material
Safety Data Sheet (MSDS)
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b) Hazardous Symbols and Signs (Physical, Chemical, Environmental

and Health), Lab accidents and safety measures

c) Simple first aids: Electric shocks, fire accidents, burn by chemicals,

cut by glass and inhalation of poisonous gases

TEACHER SPECIFIC MODULE

30

PRACTICALS - QUANTITATIVE ANALYSIS I*

*A minimum of eight experiments to be conducted

Two burette method (As per Green Chemistry Protocol) may be preferred
for the titrations. Out of eight experiments one is virtual lab experiment and

is subjected to teacher’s choice.

1)Preparation of standard solutions (minimum 2)

2)Dilute solutions from Stock solutions in lab (minimum 2)

3)Acidimetry and Alkalimetry (minimum 3)
a) Estimation of NaOH/KOH using standard Na>COs.

b) Estimation of HCI/H>SO4/HNO3 using standard oxalic acid.

5. Use of Online Educational Resources (OER’s) like Phet Colarado.edu as a
learning tool for “Build a molecule”, “Chemical Bonding” and “Virtual

titration tool”
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Essential Readings:
1. B RPuri, L R Sharma, K C Kalia, Principles of Inorganic Chemistry, Milestone
publishers, New Delhi.

N

J D Lee, Concise Inorganic Chemistry, 5th Edition, Oxford University Press New Delhi,
2008.

F A Cotton and Wilkinson, Advanced Inorganic Chemistry, Wiley India Pvt.Ltd., 2008.
J E Huheey, Inorganic Chemistry, Derling Kindersley (India) Pvt. Ltd., 2006.

Shriver and Atkins, Inorganic Chemistry, W. H Freeman and Company, 2006.

G D Christian, Analytical Chemistry, John Wiley and Sons.

N o g~ ow

G H Jeffery, J Bassett, ] Mendham, R C Denny, Vogel’s Textbook of Quantitative
Chemical Analysis, 5th Edn., ELBS, 1989.

8. Vogel’s Textbook of Quantitative Chemical Analysis

9. D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn., CBS
Publishing Japan Ltd., 1986.
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Assessment Rubrics:

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (50T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25
a) Test Paper* 10
b)  Assignment 5
c) Viva-Voce
d) Seminar
Practical 10
a) Skill 4
b) = Record 4
c) Punctuality 2
Total 100

*Average of best two test papers

Employability for the Course: The course enhances employability of the students by

equipping them with essential knowledge and practical skills in Chemistry
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KUIDSCCHE112 -FUNDAMENTALS OF THEORETICALCHEMISTRY AND

GEOCHEMISTRY
Semester Course Type | Course Level Course Code Credits | Total Hours
I DSC 100 KUIDSCCHEI112 4 75

Learning Approach (Hours/ Week)

Marks Distribution

Duration of

Lecture/ ) ) ESE (Hours)
Practical/ Internship CE ESE Total
Tutorial
3 35 65 100 2

FeEE qiversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 41

Course Description: The course covers modules on

atomic structure, periodic properties,

chemical bonding, Chemistry of earths, analytical techniques, and quantitative analysis.

Completing the course will develop a deep understanding of molecular behaviour, nuclear

chemistry, laboratory practices, and quantitative analysis skills essential for a career in

chemistry and related fields.

Course Prerequisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:
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environment hazards in using chemicals.

Learning
CO No. Expected Outcome _
Domains
1 Develop basic idea regarding atomic structure and atom models. U
2 | Analyse the periodicity and predict properties of elements. An
3 Describe various theories of chemical bonding and explain the U
structure of simple molecules based on these theories.
4 Understand the concept of chemistry of Earth U
5 | Acquire the knowledge to follow efficient and safe operating
procedures skilfully in the laboratory and to prevent health and A
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Mapping of Course Outcomes to PSOs

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)

PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7
CO1 3 1 2 0 3 2 2
CO2 3 1 2 0 3 2 2
CO3 3 1 2 0 3 2 2
CO4 3 1 2 1 2 2 2
CO5 3 1 2 1 3 2 2
COURSE CONTENTS

Contents for Classroom Transaction:
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DESCRIPTION HOURS

m - e DO Z
= =z o

ATOMIC STRUCTURE AND PERIODICITY OF ELEMENTS 10

1 | Bohr atom Model (No derivation) — Atomic Spectra of Hydrogen —

limitations — wave mechanical concept of atom

2 Heisenberg’s Uncertainty Principle — Dual nature of electrons — De

Broglie equation — quantum numbers. Orbit and orbitals.

3 | The periodic table — periods and groups-s, p, d and f block elements —

modern concept

4 Periodic trends — atomic radii, ionic radii & covalent radii — effective

nuclear charge and screening effect

5  lonization potential — electro negativity and electron gain enthalpy.

CHEMICAL BONDING 10

1 Types of chemical bonds-Ionic, covalent and co-ordinate bonds.

Lattice energy of ionic compounds

2 | VSEPR theory and its applications. Shape of molecules CO, BeF»,
BF3, CH4, NH3, H,O, NH4", PCls, SFs, CIFs.

2 3 | Orbital overlapping — Hybridization sp, sp?, sp>, sp’d, sp*d?, d*sp® and
dsp? hybridization -Shapes of organic molecules like methane, ethane,

ethylene and acetylene.

4 Valence bond theory- Explain with examples H», N2, CHs, CH>=CH>

5 | MO theory-Formation of B2, C>, N2 and O molecules

6 | Hydrogen bonding, types of hydrogen bonding — examples.
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CHEMISTRY OF EARTH 10
1
The earth as a physico-chemical system-Crust as a separate system
Geochemical cycle
2 | Fundamentals of Radioactive and Radiogenic Isotope Geochemistry.
3 | Geochronology: long-lived radioactive decay systems. Radiogenic
Isotopic tracers: evolution of Mantle, Crust and Sediments.
4  pHand Eh
Oxidation potentials- Oxidation and reduction, electrode reactions,
standard potentials, use of the table of oxidation potentials;
5  Redox potential, Ionic potential, Hydrogen ion concentration, Limits of
pH and Eh in nature, Eh and pH diagrams.
ANALYTICAL CHEMISTRY AND GOOD LABORATORY Is

PRACTICES

1 Accuracy and precision- Errors-classification-Concept of molarity,

Normality, Molality (numerical problems expected).

2 Principle of volumetric analysis — Acidimetry and alkalimetry- Theory

of acid-base indicators.

3 | Types of analytical methods —Qualitative and Quantitative analysis

4 ' Good Laboratory Practices

a) Safe laboratory practices and Lab safety signs- Personal protective
equipment (PPE) in Chemical laboratory. Awareness of Material

Safety Data Sheet (MSDS).

b) Hazardous Symbols and Signs (Physical, Chemical, Environmental

and Health)-Lab accidents and safety measures

c¢) Simple first aids: Electric shocks, fire accidents, burn by chemicals,

cut by glass and inhalation of poisonous gases.
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TEACHER SPECIFIC MODULE

PRACTICALS - QUANTITATIVE ANALYSIS -I*

* A minimum of eight experiments to be conducted

Two burette method (As per Green Chemistry Protocol) may be preferred
for the titrations. Out of eight experiments one virtual lab experiment is

open-ended and is subjected to teacher’s choice.

1)Preparation of standard solutions (minimum 2)

2)Dilute solutions from Stock solutions in lab (minimum 2)

3)Acidimetry and Alkalimetry (minimum 3)
a) Estimation of NaOH/KOH using standard Na;COs.

b) Estimation of HCI/H2SO4/HNOj using standard oxalic acid.

5. Use of Online Educational Resources (OER’s) like Phet.Colarado.edu as a
learning tool for “Build a molecule”, “Chemical Bonding” and “Virtual

titration tool”
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Essential Readings:
1.B R Puri, L R Sharma, K C Kalia, Principles of Inorganic Chemistry, Milestone
publishers, New Delhi.

2.J D Lee, Concise Inorganic Chemistry, 5th Edition, Oxford University Press New Delhi,

2008.

3.F A Cotton and Wilkinson, Advanced Inorganic Chemistry, Wiley India Pvt.Ltd., 2008.

4. J E Huheey, Inorganic Chemistry, Derling Kindersley (India) Pvt. Ltd., 2006.

5. Shriver and Atkins, Inorganic Chemistry, W. H Freeman and Company, 2006.

6.Brain Mason and C.B. Moore- Principles of Geochemistry

7.G D Christian, Analytical Chemistry, John Wiley and Sons.

8 G H Jeffery, J Bassett, ] Mendham, R C Denny, Vogel’s Textbook of Quantitative

Chemical Analysis, 5th Edn., ELBS, 1989.

9.Vogel’s Textbook of Quantitative Chemical Analysis

10. D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn., CBS

Publishing Japan Ltd., 1986.
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Assessment Rubrics

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (50T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25
a) Test Paper* 10
b) Assignment 5
¢) Viva-Voce 5
d)  Seminar 5
Practical 10
a) Skill 4
b) Record 4
c) Punctuality 2
Total 100

* Average mark of the best two written tests may be considered for internal mark
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KU1DSCCHE113: GENERAL CHEMISTRY-I

Semester Course Type | Course Level Course Code Credits | Total Hours
I DSC 100 KUIDSCCHE113 | 4 75
Learning Approach (Hours/ Week) Marks Distribution
Duration of
Lecture/ ) ) ESE (Hours)
Practical/ Internship CE ESE Total
Tutorial
3 2 35 65 100 2

Course Description:

essential for a career in chemistry and related fields.

Course Prerequisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:

The course covers modules on liquid state, solutions, polymers, analytical techniques, and
quantitative analysis. Completing the course successfully will develop a deep understanding of

molecular behaviour, nuclear chemistry, laboratory practices, and quantitative analysis skills
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Learning
CO No. Expected Outcome _
Domains
1 A comprehensive understanding about the theories of bonding in U
coordination compounds to explain geometry of complexes
2 Explain the properties of liquids based on molecular interactions U
3 Solve numerical problems to calculate concentration of solutions A
4 Able to distinguish different types of liquid crystals U
5 Acquire skill in preparing standard solutions and get practical A
exposure in chromatography and solvent extraction experiments

D) liversit
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2 Mapping of Course Outcomes to PSOs

3
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S BASICS OF COORDINATION CHEMISTRY 10
(42]

®)

9( 1 | Introduction-Double salts and Coordination compounds

©)

<

1) 2 Werner’s coordination theory- Classification of coordination

(@)

5 1 compounds and various types of ligands

<

% 3 | Nomenclature of coordination compounds- Application of coordination
:3: compounds in qualitative and quantitative analysis

©

O

> 4 | VBT- Square planar and octahedral complexes

5

=
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LIQUID STATE AND SOLUTIONS 14
1 Liquid State: Introduction - Vapour pressure — Raoult’s law- surface
tension and viscosity —Explanation of these properties based on
intermolecular attraction
2 . Solutions: Kinds of solutions — Ways of expressing concentration of
mole fraction, molarity, normality, molality, percentage by mass, ppm,
ppb (numerical problems expected).
3 Solubility of gases in liquids — Henry's law and its applications
4 . Colligative properties - Determination of molecular mass using
colligative properties
5 | Introduction to liquid crystals-classification and properties
INTRODUCTION TO POLYMER CHEMISTRY 10
1 | Types of polymerizations: Chain polymerization, step polymerization
2 Homopolymers and copolymers -Phenol formaldehyde, urea
formaldehyde polymers
3 | Natural rubber and synthetic rubbers — Synthetic fibres
4 | Thermoplastics and Thermosetting plastics
5  Pollution due to plastics— Biodegradable plastic
CHROMATOGRAPHY& SOLVENT EXTRACTION 11

FHIE liversit

1 | Introduction - Adsorption and partition chromatography
2 | Principle and applications of column, thin layer, paper, Liquid and gas
chromatography, HPLC, Ion Exchange chromatography (IEC)
3 | Rfvalue — Relative merits of different techniques
4 Solvent extraction: Classification, principle, and efficiency of the

technique-Mechanism of extraction: extraction by solvation and
chelation
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TEACHER SPECIFIC MODULE 30
PRACTICALS
Minimum 10 experiments must be done. 4 from preparation of solutions
section (a) 2 from section (b) and any 2 two complexes from section 2.
Remaining 2 experiments is of teacher’s choice and may be from
chromatography and virtual lab titration sections.
1.Preparation of solutions-(a) Normal, Molar, ppm, percentage by mass
b) By serial dilution method
2.Preparation of inorganic complexes-Potash alum, Mohr salt,
tetraammine copper (1) sulphate
Teacher’s choice(suggestions)
3.Chromatography Experiments.
1. Setting up a thin layer plate, lodine chamber for chromatographic s

separation

2. Setting up paper (both horizontal and vertical) chromatography

3. Column packing and elution in Column chromatography.

4. Separation of simple organic compounds (o-nitrophenol and p-
nitrophenol) using different chromatographic techniques

5. Separation of plant pigments using TLC, Paper and Column
Chromatography

4. Use of Online Educational Resources (OER’s) like Phet.Colarado.edu

as a learning tool for chromatography and solvent extraction methods
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Essential Readings:

1.

10.
11.

12.

B. R. Puri, L. R. Sharma, K. C. Kalia, Principles of Inorganic Chemistry,
Milestone

Publishers, New Delhi.

F. A. Cotton and G. Wilkinson, Advanced Inorganic Chemistry 5th edn.,
John Wiley, New York.

P. W. Atkins and Julio de Paula, "Physical Chemistry," Oxford University
Press

Jonathan Clayden, Nick Greeves, and Stuart Warren, "Organic Chemistry,"
Oxford University Press

Brian P. Atkins and Julio de Paula, "Principles of Physical Chemistry,"
Oxford University Press

Daniel C. Harris, "Quantitative Chemical Analysis," W. H. Freeman
Theodore L. Brown, H. Eugene LeMay, Bruce E. Bursten, Catherine J.
Murphy, and Patrick Woodward, "Chemistry: The Central Science," Pearson
A Textbook of Physical Chemistry: A S Negi and S C Anand, New Age
International Publishers.

D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn.,
CBS Publishing Japan Ltd., 1986.

Daniel C. Harris, "Quantitative Chemical Analysis," W. H. Freeman

V.R. Gowariker, N.V. Viswanathan and Sreedhar, Polymer Science, Wiley
Easern Ltd.

F.W. Billmeyar, A textbook of polymer science, John Wiley & Sons, 1971
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Assessment Rubrics:

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (50T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25
a) Test Paper* 10
b)  Assignment 5
c) Viva-Voce
d) Seminar
Practical 10
a) Skill 4
b) = Record 4
c) Punctuality 2
Total 100

*Average of best two test papers

Employability for the Course: The course enhances employability of the students by

equipping them with essential knowledge and practical skills in Chemistry
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KUIDSCCHE114: BASIC CONCEPTS IN THEORETICAL AND
ENVIRONMENTAL CHEMISTRY-I

Semester Course Type | Course Level Course Code Credits | Total Hours
I DSC 100 KUIDSCCHE!114 4 75
Learning Approach (Hours/ Week) Marks Distribution
Duration of
Lecture/
Practical/ Internship CE ESE Total ESE (Hours)
Tutorial
3 2 35 65 100 2

Course Description: This course deals with the fundamental principles of chemistry. The
topics covered include atomic structure, chemical bonding, Environmental chemistry,

analytical techniques, and quantitative analysis.

Course Prerequisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:

CO No. Expected Outcome Iﬁiﬁﬁi
1 | Develop basic idea regarding atomic structure and atom models. U
2 | Analyse the periodicity and predict properties of elements. An
3 Describe various theories of chemical bonding and explain the

structure of simple molecules based on these theories. v
4 Comprehensive understanding on the various pollutants causing
atmospheric pollution to minimise the global warming and carbon A
footprint.
5 | Acquire proficiency in analytical chemistry techniques and adhere
to good laboratory practices, ensuring safety and precision in A
experimental procedures.

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)
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Mapping of Course Outcomes to PSOs

Contents for Classroom Transaction:

53

PSO1 PSO2 PSO3 PSO4 PSOS5 PSO6 PSO7
CO1 2 2 2 0 1 0 0
CO2 2 2 2 0 1 0 0
CO3 2 2 2 0 1 0 0
CO4 0 0 0 3 2 2 2
CO5 0 0 0 3 2 2 2
COURSE CONTENTS
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M
O U
P N DESCRIPTION HOURS
U 1
L T
E
ATOMIC STRUCTURE 10
1 | Bohr atom Model (No derivation) — Atomic Spectra of Hydrogen —
limitations — wave mechanical concept of atom
2 | Heisenberg’s Uncertainty Principle — Dual nature of electrons — de
Broglie equation — quantum numbers. Orbit and orbitals.
1 3 | The periodic table — periods and groups-s, p, d and f block elements —
modern concept
4 Periodic trends — atomic radii, ionic radii & covalent radii — effective
nuclear charge and screening effect
Ionization potential — electro negativity and electron gain enthalpy.
CHEMICAL BONDING 10
1 | Types of chemical bonds-Ionic, covalent and co-ordinate bonds.
Lattice energy of ionic compounds
2 | VSEPR theory and its applications. Shape of molecules CO2, BeF>,
BF3, CH4, NH3, H,O, NH4", PCls, SFs, CIFs.
2 3 Orbital overlapping — Hybridization sp, sp?, sp®, sp’d, sp*d*, d*sp* and
dsp? hybridization Shapes of organic molecules like methane, ethane,
ethylene and acetylene.
4 . V.B Theory-Explain with examples H2,N»,CH4,CH>=CH>
5 MO theory. Formation of B2, Cz, N2 and Oz molecules
6 | Hydrogen bonding, types of hydrogen bonding — examples
3 ENVIRONMENTAL CHEMISTRY 10

©
Te]
Q
(@]
©
o
=
o
N~
by
™
o
L0
N
o
o
©
Q
©
i
<
o
o
=
L
(m)
<
O
<
ad
<
0
[
<)
)
L
ad
>
[
)
o
L
(m)
>
o]
o
()
>
o
Q.
Q.
<
<
N
o
q
o
o
Te]
—
«
™
O
(@)
<
O
<
O
(@)
<
O
<
Q
T
©
@
°
@]
2
[
()
=
':rl:.'

54




FYUGP CHEMISTRY

Introduction-environment and segments- Pollutants of water: sewage,
industrial effluents, soap and detergents, pesticides, fertilizers, heavy

metals-biological magnification bioaccumulation

Toxic effect of pollutants, Water quality parameters — DO, BOD and
COD, Water purification- sedimentation, coagulation, filtration,

disinfection, ion exchange, desalination,

Air pollution — major regions of atmosphere, pollution by oxides of N,
S, C, hydrocarbons and other organic chemicals, automobile exhausts,

their physiological effects on vegetation and living organisms

Ozone layer — importance — depletion of ozone — consequences,

Greenhouse effect — global warming — acid rain, Toxicity and
environmental hazards of pesticides, Radiation pollution and noise

pollution

ANALYTICAL CHEMISTRY AND GOOD LABORATORY
PRACTICES

10

1

Accuracy and precision. Errors-classification. Concept of molarity,

Normality, Molality (numerical problems expected).

Principle of volumetric analysis — Acidimetry and alkalimetry. Theory

of acid-base indicators.

Types of analytical methods —Qualitative and Quantitative analysis

Inorganic Qualitative analysis

Good Laboratory Practices

a) Safe laboratory practices and Lab safety signs; Personal protective
equipment (PPE) in Chemical laboratory, Awareness of Material

Safety Data Sheet (MSDS).

b) Hazardous Symbols and Signs (Physical, Chemical, Environmental

and Health), Lab accidents and safety measures

c¢) Simple first aids: Electric shocks, fire accidents, burn by chemicals,

cut by glass and inhalation of poisonous gases.

TEACHER SPECIFIC MODULE- - PRACTICALS
QUANTITATIVE ANALYSIS 1

30
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* A minimum of eight experiments to be conducted

Two burette method (As per Green Chemistry Protocol) may be preferred for
the titrations. Out of eight experiments one virtual lab experiment is open-

ended and is subjected to teacher’s choice.

1)Preparation of standard solutions (minimum 2)

2)Dilute solutions from Stock solutions in lab (minimum 2)

3)Acidimetry and Alkalimetry (minimum 3)
a) Estimation of NaOH/KOH using standard Na,COs.
b) Estimation of HCI/H2SO4/HNOj using standard oxalic acid.

5. Use of Online Educational Resources (OER’s) like Phet.Colarado.edu as a
learning tool for “Build a molecule”, “Chemical Bonding” and “Virtual

titration tool”

Essential Readings:
1. B R Puri, L R Sharma, K C Kalia, Principles of Inorganic Chemistry, Milestone
publishers, New Delhi.

2. ] D Lee, Concise Inorganic Chemistry, 5th Edition, Oxford University Press New Delhi,
2008.
F A Cotton and Wilkinson, Advanced Inorganic Chemistry, Wiley India Pvt.Ltd., 2008.
J E Huheey, Inorganic Chemistry, Derling Kindersley (India) Pvt. Ltd., 2006.
Shriver and Atkins, Inorganic Chemistry, W. H Freeman and Company, 2006.

3
4
5
6. G D Christian, Analytical Chemistry, John Wiley and Sons
7. G H Jeftery, J Bassett, ] Mendham, R C Denny, Vogel’s Textbook of

8. Quantitative Chemical Analysis, 5th Edn., ELBS, 1989.

9. Vogel’s Textbook of Quantitative Chemical Analysis

10. D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn., CBS

Publishing Japan Ltd., 1986.
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Assessment Rubrics:

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (50T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25
a) Test Paper* 10
b)  Assignment 5
c) Viva-Voce
d) Seminar
Practical 10
a) Skill 4
b) = Record 4
c) Punctuality 2
Total 100

*Average of best two test papers

Zi0) viversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 59

Employability for the Course: The course enhances employability of the students by

equipping them with essential knowledge and practical skills in Chemistry
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KUIDSCCHE115: BASICS OF STRUCTURAL & ANALYTICAL CHEMISTRY

Semester

Course Type | Course Level Course Code Credits

Total Hours

DSC 100 KUIDSCCHE115 4

75

Learning Approach (Hours/ Week)

Marks Distribution

Duration of

Lecture/ ) ) ESE (Hours)
) Practical/ Internship CE ESE Total
Tutorial
3 2 35 65 100 2

Course Description: Foundation course on atomic structure and chemical bonding. Course
includes modules on atomic structure, periodic properties, chemical bonding, basics of
coordination chemistry, analytical techniques, and quantitative analysis

Course Prerequisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:

Learning
CO No. Expected Outcome _
Domains
1 Attain basic information on atomic structure and theories
associated with it and understand the periodic properties of U
elements
2 Get insight about the concept of chemical bonding and theories to A
explain bonding in various molecules
3 Get awareness about various types of molecules including U
coordination compounds and organic molecules.
4 | Acquire proficiency in analytical chemistry techniques, they will
also demonstrate knowledge of qualitative and quantitative analysis U
methods and be able to apply them in practical scenarios
5 | To provide practical experience on various titrimetric analysis A
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*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)

Contents for Classroom Transaction:

M
o) U
D N
U | DESCRIPTION HOURS
L T
E
ATOMIC STRUCTURE AND PERIODIC PROPERTIES OF
ELEMENTS 10
1 Bohr atom Model (No derivation) — Atomic Spectra of Hydrogen —
limitations
2 Wave mechanical concept of atom — Heisenberg’s Uncertainty Principle
1 — Dual nature of electrons — de Broglie equation, quantum numbers.
Orbit and orbitals.
3 The periodic table — periods and groups-s, p, d and f block elements —
modern concept — periodic trends — atomic radii, ionic radii & covalent
radii — effective nuclear charge and screening effect — lonization
potential — electro negativity and electron gain enthalpy
CHEMICAL BONDING 10
1 Types of chemical bonds-lonic, covalent and co-ordinate bonds
(Definitions and example)-Lattice energy of ionic compounds.
2 VSEPR theory and its applications- Shape of molecules BeF», BF3,
CHa, NH3, H2O, NH4", SF
2 3 Orbital overlapping — Hybridization sp, sp?, sp?, sp>d, sp*d?, d’sp> and
dsp? hybridization.
4 | Valence bond theory- Explain with examples H», N>, CHs, CH>=CH>
5 | MO theory- Formation of N> and O2 molecules
6 | Hydrogen bonding, types of hydrogen bonding — examples.

2= jversit
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BASICS OF COORDINATION CHEMISTRY 10
1 | Introduction-Double salts and Coordination compounds
3 2 Werner’s coordination theory- Classification of coordination
compounds and various types of ligands
3 . Nomenclature of coordination compounds- Application of coordination
compounds in qualitative and quantitative analysis.
4  VBT- Square planar and octahedral complexes
ANALYTICAL CHEMISTRY AND GOOD LABORATORY PRACTICES-1 15

Accuracy and precision. Errors-classification. Concept of molarity,
Normality, Molality (numerical problems expected). Principle of
volumetric analysis — Acidimetry and alkalimetry. Theory of acid-base

indicators.

Types of analytical methods —Qualitative and Quantitative analysis

Inorganic Qualitative analysis

Safe laboratory practices and Lab safety signs; Personal protective
equipment (PPE) in Chemical laboratory, Awareness of Material Safety
Data Sheet (MSDS). Hazardous Symbols and Signs (Physical,
Chemical, Environmental and Health), Lab accidents and safety

measurcs.

Simple first aids: Electric shocks, fire accidents, burn by chemicals, cut

by glass and inhalation of poisonous gases.
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TEACHER SPECIFIC MODULE-QUANTITATIVE ANALYSIS I-
PRACTICALS

30

1  *A minimum of eight experiments to be conducted

Two burette method (As per Green Chemistry Protocol) may be
preferred for the titrations. Out of eight experiments one virtual lab

experiment is open-ended and is subjected to teacher’s choice.

2 | 1)Preparation of standard solutions (minimum 2)

2)Dilute solutions from Stock solutions in lab (minimum 2)

3 3)Acidimetry and Alkalimetry (minimum 3)
a) Estimation of NaOH/KOH using standard Na>COs.

b) Estimation of HCI/H2SO4/HNOj using standard oxalic acid.

4  4)Use of Online Educational Resources (OER’s) like Phet.Colarado.edu
as a learning tool for “Build a molecule”, “Chemical Bonding” and

“Virtual titration tool”

Essential Readings:

1. J D Lee, Concise Inorganic Chemistry, 5th Edition, Oxford University Press New Delhi,
2008.

F A Cotton and Wilkinson, Advanced Inorganic Chemistry, Wiley India Pvt.Ltd., 2008.

J E Huheey, Inorganic Chemistry, Derling Kindersley (India) Pvt. Ltd., 2006.

Shriver and Atkins, Inorganic Chemistry, W. H Freeman, and Company, 2006.

G D Christian, Analytical Chemistry, John Wiley, and Sons.

G H Jeffery, J Bassett, ] Mendham, R C Denny, Vogel’s Textbook of

AU S

Quantitative Chemical Analysis
7. D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn., CBS
Publishing Japan Ltd., 1986.
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FYUGP CHEMISTRY

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (S50T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25

a) Test Paper* 10

b) Assignment

¢) Viva-Voce

d)  Seminar 5
Practical 10

a) Skill 4

b) Record 4

¢) Punctuality 2

Total 100
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* Average of the best two test papers
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KU1CHEDSC116: PRINCIPLES OF BASIC CHEMISTRY-I

Semester

Course Type | Course Level

Course Code

Credits

Total Hours

DSC 100

KU1CHEDSC116

75

Learning Approach (Hours/ Week)

Marks Distribution

Duration of

Lecture/ ) ) ESE (Hours)
] Practical/ Internship CE ESE Total
Tutorial
3 2 30 70 100 2

A2 viversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 65

Course Description: Explore the fundamental principles of chemistry through an engaging

course covering atomic structure, chemical bonding, colloids, analytical techniques, and

quantitative analysis. Through theoretical learning and practical applications, develop a deep

understanding of molecular behaviour, laboratory practices, and quantitative analysis skills

essential for a career in chemistry and related fields.

Course Prerequisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:

of molecules.

Learning
CO No. Expected Outcome _
Domains
1 Comprehensive understanding of atomic structure and periodicity in U
properties of elements.
2 Develop a good understanding of the concepts and the theories of
chemical bonding and be able to apply them in predicting the shapes A
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3 Understand the classification, preparation, properties of colloids and U
their applications in life.
4  Exhibit good laboratory practices and apply knowledge of A
quantitative analysis methods in practical scenarios.
5  Develop skills in virtual lab experiments and quantitative analysis A
n
skills through practical laboratory exercises.

Mapping of Course Outcomes to PSOs

PSO 1

PSO 2

PSO 3

PSO 4

PSO 5

PSO 6

PSO 7

CO1

0

0

CO2

CO3

CO4

CO5

COURSE CONTENTS

Contents for Classroom Transaction:

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)

= o 0O
- = Z c

DESCRIPTION

HOURS

ATOMIC STRUCTURE

10

1 | Bohr atom Model (No derivation) — Atomic Spectra of Hydrogen —
limitations — wave mechanical concept of atom

A viversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 66
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Heisenberg’s Uncertainty Principle — Dual nature of electrons — de
Broglie equation — quantum numbers. Orbit and orbitals.

The periodic table — periods and groups-s, p, d and f block elements —

modern concept

Periodic trends — atomic radii, ionic radii & covalent radii — effective

nuclear charge and screening effect

Ionization potential — electro negativity and electron gain enthalpy

CHEMICAL BONDING 10
Types of chemical bonds-Ionic, covalent and co-ordinate bonds.
Lattice energy of ionic compounds
VSEPR theory and its applications. Shape of molecules CO, BeF»,
BF3, CHs, NH3, H2O, NH4", PCls, SFe, CIF3.
Orbital overlapping — Hybridization sp, sp?, sp’, sp°d, sp>d?, d’sp’ and
dsp? hybridization Shapes of organic molecules like methane, ethane,
ethylene and acetylene.
Valence bond theory
MO theory-Formation of B2, Cz, N2 and O2 molecules
Hydrogen bonding, types of hydrogen bonding — examples.
COLLOIDS 10

Classification — preparation — structure and stability -Properties of

Colloids — Tyndall effect — Brownian movement

Coagulation of colloidal solution — Hardy-Schultz rule — Flocculation

value — protective colloids — Gold number

Emulsions — oil in water and water in oil type emulsions —

Emulsifying agents — Gels — imbibition — syneresis

Applications of colloids in food, medicine and industry

12 iversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 67
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ANALYTICAL CHEMISTRY AND GOOD LABORATORY
PRACTICES

15

1 | Accuracy and precision. Errors-classification-Concept of molarity,

normality, molality (numerical problems expected)

Principle of volumetric analysis — Acidimetry and alkalimetry-theory

of acid-base indicators.

2 | Types of analytical methods —Qualitative and Quantitative analysis

Inorganic Qualitative analysis

3 | Good Laboratory Practices

a) Safe laboratory practices and Lab safety signs; Personal protective
equipment (PPE) in Chemical laboratory, Awareness of Material

Safety Data Sheet (MSDS).

b) Hazardous Symbols and Signs (Physical, Chemical, Environmental

and Health), Lab accidents and safety measures

¢) Simple first aids: Electric shocks, fire accidents, burn by chemicals,

cut by glass and inhalation of poisonous gases.

TEACHER SPECIFIC MODULE- PRACTICALS

QUANTITATIVE ANALYSIS -1

30

* A minimum of eight experiments to be conducted

Two burette method (As per Green Chemistry Protocol) may be preferred
for the titrations. Out of eight experiments one virtual lab experiment is

open-ended and is subjected to teacher’s choice.

1)Preparation of standard solutions (minimum 2)

2)Dilute solutions from Stock solutions in lab (minimum 2)
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3)Acidimetry and Alkalimetry (minimum 3)
a) Estimation of NaOH/KOH using standard Na;COs.

b) Estimation of HCI/H2SO4/HNOj using standard oxalic acid.

4) Use of Online Educational Resources (OER’s) like Phet.Colarado.edu as
a learning tool for “Build a molecule”, “Chemical Bonding” and “Virtual

titration tool”

Essential Readings:
1. B R Puri, L R Sharma, K C Kalia, Principles of Inorganic Chemistry, Milestone
publishers, New Delhi.

N

J D Lee, Concise Inorganic Chemistry, Sth Edition, Oxford University Press New Delhi,
2008.

F A Cotton and Wilkinson, Advanced Inorganic Chemistry, Wiley India Pvt.Ltd., 2008.
J E Huheey, Inorganic Chemistry, Derling Kindersley (India) Pvt. Ltd., 2006.

Shriver and Atkins, Inorganic Chemistry, W. H Freeman, and Company, 2006.

3
4
5
6. G D Christian, Analytical Chemistry, John Wiley and Sons.
7. G H Jeffery, J Bassett, ] Mendham, R C Denny, Vogel’s Textbook of

8. Quantitative Chemical Analysis, 5th Edn., ELBS, 1989.

9. Vogel’s Textbook of Quantitative Chemical Analysis

10. D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn., CBS

Publishing Japan Ltd., 1986.
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Evaluation Type Marks
End Semester Evaluation (ESE) 65 (50T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25
a) Test Paper* 10
b) | Assignment
¢) Viva-Voce
d) | Seminar 5
Practical 10
a)  Skill 4
b)  Record 4
c) Punctuality 2
Total 100

A viversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 70

* Average of best two Test Papers

foundation in chemical principles.

68

Employability of the Course: Completion of this course enhances employability by
equipping graduates with essential knowledge and practical skills in chemistry. Graduates
are prepared for roles in industries such as pharmaceuticals, food, research, and quality

control, with proficiency in laboratory techniques, analytical methods, and a strong
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KU1DSCCHE117: FOUNDATION COURSE IN CHEMISTRY -1

Semester

Course Type

Course Level

Course Code

Credits

Total Hours

DSC

100

KU1DSCCHE117

75

Learning Approach (Hours/ Week)

Marks Distribution

Duration of

Lecture/ ) ) ESE (Hours)
Practical/ Internship CE ESE Total
Tutorial
3 35 65 100 2

2= jversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 71

Course Description: The course comprises modules on states of matter, solutions, nuclear

chemistry, colloids and one on quantitative analysis.

Course Prerequisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:

Learning
CO No. Expected Outcome _
Domains
1 A comprehensive understanding about the characteristics and
U
properties of gaseous and liquid states of matter
2 Explain the properties of solutions and solve numerical problems to
A
calculate concentrations of solutions
3 Comprehensive understanding about the constructive and
U
destructive nature of nuclear reactions
4 A good understanding about the characteristics and properties of
U

different types of colloids and their application in daily life.
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5 Learners will develop quantitative analysis skills through A
practical laboratory exercises.
6 Demonstrate the building of molecules and virtual lab titrations A

using online resources.

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)

Mapping of Course Outcomes to PSOs

PSO1 PSO2 PSO3 PSO4 PSOS5 PSO6 PSO7
CO1 3 0 0 0 0 0 0
Co2 0 2 0 0 1 0 1
CO3 0 0 3 0 0 0 0
CO4 0 0 0 3 2 1 0
CO5 0 0 0 0 1 2 2
CO6 0 1 0 0 0 2 2
COURSE CONTENTS
Contents for Classroom Transaction:
M
O U
D N
DESCRIPTION HOURS
U I
L T
E
STATES OF MATTER 13
1
1 | Gaseous State: Introduction - Kinetic molecular model of gases
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Maxwell distribution of velocities and its use in calculating molecular
velocities — Average velocity, RMS velocity and most probable

velocity (derivations not required)

Collision diameter, Collision number, Collision frequency, Mean free

path

Boyle’s law — Charles’s law — Ideal gas equation- Behaviour of real
gases —Deviation from ideal behaviour - Van der Waals equation

(derivation not required).

Joule-Thomson effect and Liquefaction of gases -critical temperature

Liquid state-properties of liquids-vapour pressure, surface tension,

viscosity

SOLUTIONS

12

Types of solutions- concentration of solutions-mole fraction-molarity,

normality- percentage by mass

Vapour pressure of solutions-Raoult’s Law-Ideal and non-ideal

solutions-Types of non-ideal solutions

Colligative properties-relative lowering of vapour pressure-elevation

of boiling point, depression in freezing point, osmotic pressure

4

Abnormal molecular mass

NUCLEAR CHEMISTRY

10

Concept of nuclides — representation of nuclides — isobars, isotopes,
and isotones with examples —Detection of isotopes using Aston’s mass

spectrograph

Separation of isotopes by diffusion methods — stability of nucleus — n/p
ratio- Liquid drop model

= viversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 73

Radioactivity — natural and artificial-Decay constant and half-life

period-Radioactive series — Group displacement law
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4 | Radio isotopes and their applications in structural elucidation, in

agriculture and in industry —Radiocarbon dating

5  Nuclear fission and nuclear fusion-Problems associated with nuclear
waste disposal-Derivation of decay constant — Atom bomb and

hydrogen bomb-Mass defect- nuclear binding energy

COLLOIDS 10
1  Classification — preparation — structure and stability -Properties of
Colloids — Tyndall effect — Brownian movement
2 Coagulation of colloidal solution — Hardy-Schultz rule — Flocculation
value — protective colloids — Gold number
3 . Emulsions — oil in water and water in oil type emulsions —
Emulsifying agents — Gels — imbibition — syneresis
4 | Applications of colloids in food, medicine and industry
TEACHER SPECIFIC MODULE- PRACTICALS 30

Preparation of standard solutions 4 experiments, 1 cryoscopy experiment
and use of online resource for build a molecule must be done. In open ended
experiments one experiment from a and b can be done as per teacher’s

choice.

@ viversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 74

1.Preparation of standard solutions (normal, molar, percentage by mass,

percentage by volume, ppm, ppb)
2. Cryoscopy Using Solid Solvent

a) Cryoscopic constant of solid solvent using a solute of known molar mass

(cooling curve method)
Solid solvents/solutes given: Naphthalene, Biphenyl, diphenyl amine.
b) Molar mass of the given solute, using solvent of known Kr.

Solid solvents/solutes given: Naphthalene, Biphenyl, diphenyl amine.
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3.Use of Online Educational Resources (OER’s) like PhET.Colarado.edu

as a learning tool for “Build a molecule ”,
4.0pen ended.
a) Preparation of bathing soap/washing soap

b) “Chemical Bonding”, “Virtual titration tool”

Essential Readings:

1. P. W. Atkins and Julio de Paula, "Physical Chemistry," Oxford University
Press

2. Brian P. Atkins and Julio de Paula, "Principles of Physical Chemistry,"
Oxford University Press

3. Physical Chemistry: Puri, Sharma and Pathania, Vishal Publishing Co.

4. A Textbook of Physical Chemistry: A S Negi and S C Anand, New Age
International Publishers.

5. A Textbook of Physical chemistry: K. L. Kapoor, Volumes 2 &3, Macmillan
India Ltd

6. D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn., CBS

Publishing Japan Ltd., 1986.

Assessment Rubrics:

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (S0T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25
a) Test Paper*® 10
b) Assignment 5
¢) Viva-Voce
d) Seminar 5
Practical 10
a) Skill 4
b) Record 4
¢) Punctuality 2
Total 100

* Average of the best two test papers

2B viversity Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 75
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KU1IDSCCHE124: ESSENTIALS OF STRUCTURAL & ANALYTICAL -

CHEMISTRY
Semester Course Type | Course Level Course Code Credits | Total Hours
I DSC 100 KUIDSCCHE124 | 4 60

Learning Approach (Hours/ Week)

Marks Distribution

Duration of

Practical/ ESE (Hours)
Lecture Tutorial CE ESE Total
Internship
4 0 - 30 70 100 2
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Course Description: Foundation course on atomic structure and chemical bonding. The course

also will introduce the basics of coordination chemistry and chemical kinetics. Apart from

these, the course intended to deliver fundamental concepts of laboratory techniques as well.

Course Prerequisite: NIL

Course Outcomes:

coordination compounds and organic molecules.

Learning
CO No. Expected Outcome _
Domains
1 Attain basic information on atomic structure and theories U
associated with it.
2 Understand the periodic properties of elements U
3 | Get insight about the concept of chemical bonding and theories to A
explain bonding in various molecules
4  Get awareness about various types of molecules including U

74
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5 | Attain basic knowledge in kinetics of chemical reactions U

6 | Acquire proficiency in analytical chemistry techniques, they will
also demonstrate knowledge of qualitative and quantitative analysis U

methods and be able to apply them in practical scenarios

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)

Mapping of Course Outcomes to PSOs

PSO1|PSO2 | PSO3|PSO4 |PSOS5|PSO6|PSO7
CO1 3 0 1 0 0 0 0
CO2 3 0 1 0 0 0 0
CO3 3 0 1 0 0 0 0
CO4 3 0 0 0 0 0 0
CO5 3 0 1 0 0 0 0
CO6 2 3 1 0 0 0 0
DESCRIPTION HOURS

" =g O Z
- = Z c

ATOMIC STRUCTURE AND PERIODIC PROPERTIES OF
ELEMENTS

11

1 Bohr atom Model (No derivation) — Atomic Spectra of Hydrogen —

limitations
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FYUGP CHEMISTRY

wave mechanical concept of atom — Heisenberg’s Uncertainty Principle
— Dual nature of electrons — De Broglie equation, quantum numbers.

Orbit and orbitals.

The periodic table — periods and groups-s, p, d and f block elements —
modern concept — periodic trends — atomic radii, ionic radii & covalent
radii — effective nuclear charge and screening effect — lonization

potential — electro negativity and electron gain enthalpy

CHEMICAL BONDING

12

Types of chemical bonds-lonic, covalent and co-ordinate bonds

(Definitions and example). Lattice energy of ionic compounds.

VSEPR theory and its applications. Shape of molecules BeF», BF3,
CHa, NH3, H>O, NH4", SFs

Orbital overlapping — Hybridization sp, sp?, sp’, sp*d, sp>d?, d*sp® and
dsp? hybridization.

Valence bond theory- Shapes of organic molecules like ethane and

ethylene

MO theory. Formation of N> and Oz molecules

Hydrogen bonding, types of hydrogen bonding — examples.

BASICS OF COORDINATION CHEMISTRY

10

Introduction-Double salts and Coordination compounds

Werner’s coordination theory- Classification of coordination

compounds and various types of ligands

Nomenclature of coordination compounds- Application of coordination

compounds in qualitative and quantitative analysis.

VBT- Square planar and octahedral complexes

CHEMICAL KINETICS AND CATALYSIS

15
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1 | Definition — reaction rate — factors affecting the rate of a chemical

reaction — units.

2 | Zero order reactions — Order versus molecularity. Pseudo order

reactions.

3 | Integrated rate equation for first order reaction — half life — Ester

hydrolysis — equation.

4 | Collision theory (qualitative) Effect of temperature on reaction rate.

5 | Transition state theory and theory of catalysis using transition state

theory.

TEACHER SPECIFIC MODULE-ANALYTICAL CHEMISTRY AND
GOOD LABORATORY PRACTICES-1

12

1 | Directions:

Accuracy and precision. Errors-classification. Concept of molarity,
Normality, Molality (numerical problems expected). Principle of
volumetric analysis — Acidimetry and alkalimetry. Theory of acid-base

indicators.

2 | Types of analytical methods —Qualitative and Quantitative analysis

Inorganic Qualitative analysis

3 | Safe laboratory practices and Lab safety signs; Personal protective
equipment (PPE) in Chemical laboratory, Awareness of Material Safety
Data Sheet (MSDS). Hazardous Symbols and Signs (Physical,
Chemical, Environmental and Health), Lab accidents and safety

measurcs.

4 | Simple first aids: Electric shocks, fire accidents, burn by chemicals, cut

by glass and inhalation of poisonous gases.

Essential Readings:

1. J D Lee, Concise Inorganic Chemistry, 5th Edition, Oxford University Press New Delhi,
2008.

2. F A Cotton and Wilkinson, Advanced Inorganic Chemistry, Wiley India Pvt.Ltd., 2008.
3. J E Huheey, Inorganic Chemistry, Derling Kindersley (India) Pvt. Ltd., 2006.

4. Shriver and Atkins, Inorganic Chemistry, W. H Freeman, and Company, 2006.
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5. G D Christian, Analytical Chemistry, John Wiley, and Sons.

6. G H Jeffery, J Bassett, ] Mendham, R C Denny, Vogel’s Textbook of Quantitative
Chemical Analysis

7. D A Skoog, DM West, Analytical Chemistry, An Introduction, 4th Edn., CBS Publishing
Japan Ltd., 1986.

Assessment Rubrics:

Evaluation Type Marks

End Semester Evaluation (ESE) 70
Continuous Evaluation (CCA) 30
Theory (CCA) 30
a) Test Paper* 12

b)  Assignment 6

¢) Seminar, Viva-Voce 12

Total 100
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KUIDSCCHE126: FUNDEMENTALS OF STRUCTURAL & ANALYTICAL

CHEMISTRY
Semester Course Type | Course Level Course Code Credits | Total Hours
I DSC 100 KUIDSCCHE126 | 4 60

Learning Approach (Hours/ Week)

Marks Distribution

Duration of

HAE jversit

Practical/ ESE (Hours)
Lecture Tutorial CE ESE Total
Internship
4 0 - 30 70 100 2
COURSE CONTENTS
Contents for Classroom Transaction:
M
0 U
D N
v DESCRIPTION HOURS
L T
E
ATOMIC STRUCTURE AND PERIODIC PROPERTIES OF
11
ELEMENTS
1 Bohr atom Model (No derivation) — Atomic Spectra of Hydrogen —
limitations
1
2 wave mechanical concept of atom — Heisenberg’s Uncertainty Principle
— Dual nature of electrons — De Broglie equation, quantum numbers.
Orbit and orbitals.
3 The periodic table — periods and groups-s, p, d and f block elements —
modern concept — periodic trends — atomic radii, ionic radii & covalent
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radii — effective nuclear charge and screening effect — lonization

potential — electro negativity and electron gain enthalpy

CHEMICAL BONDING 12
1 Types of chemical bonds-lonic, covalent and co-ordinate bonds
(Definitions and example). Lattice energy of ionic compounds.
2 | VSEPR theory and its applications. Shape of molecules BeF», BF3,
CHa, NH3, H>O, NH4", SF
3 | Orbital overlapping — Hybridization sp, sp?, sp>, sp°d, sp>d?, d*sp> and
dsp? hybridization.
4 | Valence bond theory- Shapes of organic molecules like ethane and
ethylene
5 MO theory. Formation of N2 and O molecules
6 | Hydrogen bonding, types of hydrogen bonding — examples.
BASICS OF COORDINATION CHEMISTRY 10
1 Introduction-Double salts and Coordination compounds
2 | Werner’s coordination theory- Classification of coordination
compounds and various types of ligands
3 | Nomenclature of coordination compounds- Application of coordination
compounds in qualitative and quantitative analysis.
4 | VBT- Square planar and octahedral complexes
ENVIRONMENTAL CHEMISTRY 15

Introduction-environment and segments- Pollutants of water — sewage,
industrial effluents, soap and detergents, pesticides, fertilizers, heavy

metals, biological magnification bioaccumulation

Toxic effect of pollutants, Water quality parameters — DO, BOD and
COD, Water purification- sedimentation, coagulation, filtration,

disinfection, ion exchange, desalination,

Air pollution — major regions of atmosphere, pollution by oxides of N,
S, C, hydrocarbons and other organic chemicals, automobile exhausts,
their physiological effects on vegetation and living organisms

Ozone layer — importance — depletion of ozone — consequences,
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TEACHER SPECIFIC MODULE-ANALYTICAL CHEMISTRY AND
GOOD LABORATORY PRACTICES-1

Directions:

Accuracy and precision. Errors-classification. Concept of molarity,
Normality, Molality (numerical problems expected). Principle of
volumetric analysis — Acidimetry and alkalimetry. Theory of acid-base

indicators.

Types of analytical methods —Qualitative and Quantitative analysis

Inorganic Qualitative analysis

Safe laboratory practices and Lab safety signs; Personal protective
equipment (PPE) in Chemical laboratory, Awareness of Material Safety
Data Sheet (MSDS). Hazardous Symbols and Signs (Physical,
Chemical, Environmental and Health), Lab accidents and safety

measurcs.

Simple first aids: Electric shocks, fire accidents, burn by chemicals, cut

by glass and inhalation of poisonous gases.

Essential Readings:

2. J D Lee, Concise Inorganic Chemistry, Sth Edition, Oxford University Press New Delhi,
2008.

F A Cotton and Wilkinson, Advanced Inorganic Chemistry, Wiley India Pvt.Ltd., 2008.

J E Huheey, Inorganic Chemistry, Derling Kindersley (India) Pvt. Ltd., 2006.

Shriver and Atkins, Inorganic Chemistry, W. H Freeman, and Company, 2006.

G D Christian, Analytical Chemistry, John Wiley, and Sons.

G H Jeffery, J Bassett, ] Mendham, R C Denny, Vogel’s Textbook of

NS, W

Quantitative Chemical Analysis
8. D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn., CBS
Publishing Japan Ltd., 1986.
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Assessment Rubrics:

Evaluation Type Marks

End Semester Evaluation (ESE) = 70

Continuous Evaluation (CCA) 30

Theory (CCA) 30
a) Test Paper* 12
b) Assignment 6
¢) Seminar, Viva-Voce 12
Total 100
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SEMESTER - 11

KU2DSCCHE101: FUNDAMENTALS OF CHEMISTRY- 11

Semester Course Type | Course Level Course Code Credits | Total Hours
II DSC 100 KU2DSCCHE101 4 75
Learning Approach (Hours/ Week) Marks Distribution
Duration of
Lecture/ ) ) ESE (Hours)
Practical/ Internship CE ESE Total
Tutorial
3 2 35 65 100 2

Course Description: The course covers modules on chemical bonding, acids and bases,
fundamentals of coordination chemistry, introduction to solid state, organic reaction

mechanism and quantitative analysis involving redox titrations and complexometry.
Course Pre-requisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:

CO No. Expected Outcome Leaming
Domains
1 Understand the principles of chemical bonding, coordination U
compounds and acid base concepts.
2 Apply the concept of hybridisation and VSEPR theory in predicting the A
shape of molecules
3 Develop basic knowledge about reaction intermediates and aromaticity K
of molecules
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4 Analyse the electron displacement and structural effects on the

reactions of organic compounds and explain the properties

5 Understand the types of packing and imperfections in solids and their
role in determining the properties of solids and solve problems for

calculating number of atoms per unit cell and packing efficiency.

6 Develop advanced practical skills in volumetric analysis, interpreting

and communicating results effectively in a laboratory setting.

Mapping of Course Outcomes to PSOs

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)

PSO1 PSO2 PSO 3 PSO4 | PSOS PSO6 PSO7
CO1 3 3 0 0 0 0 0
CO2 3 3 0 0 0 0 1
CO3 0 0 2 0 0 0 0
CO4 0 0 0 3 0 1 1
CO5 0 0 0 0 3 0 1
CO6 0 0 0 0 0 3 2
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COURSE CONTENTS

Contents for Classroom Transaction:

M
0] U
D N HOUR
DESCRIPTION
U I S
L T
E
CHEMICAL BONDING 12
1 | General characteristics, types of ions-Factors affecting the formation of
ionic compound
Lattice energy — Born- Lande equation with derivation - Madelung
1 constant
Born Haber cycle and its application -
Covalent bond - Valance bond theory and its limitations
2 Hybridization and shapes of simple molecules (BeF2, PCls, SFs, CHa,
CH3- CH3, CH2=CH2, CH=CH)
4 VSEPR theory — Shape of molecules and ions (NH3, XeFe, CIF3, NH4",
H30")
Molecular orbital theory- homodiatomic molecules and heterodiatomic
molecules (HCI and NO)- LCAO method- Bond strength and bond
energy - Polarisation and Fajan's rule
ACIDS AND BASES & FUNDAMENTALS OF COORDINATION 1
CHEMISTRY
2

1 | Concepts of Lowry and Bronsted — Lux — Arrhenius concept, flood

concept — The solvent system concept — The Lewis concept
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Relative strength of Acids and Bases — Effect of solvent — Levelling
effect —Effect of polarity and substituents

Hard and soft acids and bases — Pearson’s concept —Bonding in hard—
hard and soft-soft combinations — HSAB principle and its applications

—Basis for hard- hard and soft—soft interactions.

Classification of solvents — characteristic properties of a solvent — study

of liquid ammonia

Introduction-Double salts and Coordination compounds-Werners

coordination theory- Classification of coordination compounds-.

Types of ligands. Chelates-Nomenclature of coordination compounds-

Stereochemistry of coordination compounds with coordination number
2 to 6-Isomerism -Application of coordination compounds in

qualitative and quantitative analysis

INTRODUCTION TO SOLID STATE 6
General characteristics of solids- amorphous and crystalline solids-
classification of crystalline solids- crystal lattices and unit cells
Number of atoms in unit cell- close packed structures- packing
efficiency- calculations involving unit cell dimensions-

Imperfections in solids- point defects-stoichiometric -impurity and
non-stoichiometric (Explain different types of each)

ORGANIC REACTION MECHANISM 12

Electron displacement in organic molecules- inductive effect,
Electromeric effect, Resonance or Mesomeric effect and Hyper

conjugation

Steric effect- Tautomerism Applications of electron displacement
effect in the order of acidity of Carboxylic acids, Phenol and Basicity

of amines-
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3 Comparative basic strength of Ammonia, methyl amine, dimethyl
amine, trimethyl amine. - comparative basic strength of aniline, N-
methylaniline and N, N-dimethyl aniline (in aqueous and non- aqueous
medium), steric effects and substituent effects- Application of steric

effect in the basicity of substituted aromatic amines

4 Effect of hyperconjugation in the stability of isomeric alkenes-
Explanation of Order of stability of carbonium ions, carbanions, and

free radicals.

PRACTICAL -VOLUMETRIC ANALYSIS 11

30

Minimum 6 experiments must be done. Of the 6 experiments 2 are open

ended.

Redox titrations-Dichrometry

1.Estimation of Fe**, FeSO4.7H>0/Mohr’s salt using internal indicator
2.Estimation of Fe**, FeSO4.7H,0/Mohr’s salt using external indicator
Iodometry And lodimetry

1.Estimation of Cu?*/ CuSOs. SH,O.

2. Estimation of potassium dichromate.

Complexometry

Estimation of Mg?*, Zn?"and hardness of water

Open ended (Familiarise the use of PhET in any two volumetric

experiments)
Suggestions

1.Estimation of Fe*" - reduction by SnCI2 - internal indicator (Dichrometry)
2.Estimation of As;03/As* (Iodometry)

3.Estimation of chloride in neutral medium (Precipitation titration-using
adsorption indicators
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Essential readings

1. JE Huheey, E A Keiter, R L Keiter, O K Medhi, Inorganic Chemistry, Pearson.

2. B R Puri, L R Sharma, K C Ka.lia, Principles of Inorganic Chemistry, Milestone
Publishers, New Delhi.

3. F. A. Cotton and G. Wilkinson, Advanced Inorganic Chemistry 5th edn., John Wiley,

New York.
4. J.D. Lee, Concise Inorganic Chemistry 5th edn, Blackwell Science, London
5. 1 P. S. Kalsi” ‘Organic Reactions and their Mechanisms’> New Age International

Publishers
. Peter Sykes, ‘A Guidebook to Mechanism in Organic Chemistry’, Pearson Education

6
7. P.Y.Bruice, ‘Organic Chemistry’, Pearson Education.
8. Introduction to solids Leonid V Azaroff

9

Solid state chemistry by Lesley E. Smart and Elaine A. Morre

10. Solid state chemistry and its applications-Antony. R. West

11. D A Skoog, D M West, Analytical Chemistry, An Introduction, 4th Edn., CBS
Publishing Japan Ltd., 1986

12.G D Christian, Analytical Chemistry, John Wiley, and Sons.

13. G.H. Jeffery, J. Bassett, J. Mendham, R.C. Denny, Vogel’s Textbook of
Quantitative Chemical Analysis, Sth Edn., ELBS, 1989.

14.R. Gopal, Inorganic Chemistry for undergraduates, Universities press, India Pvt.Ltd,

20009.
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Assessment Rubrics:

FYUGP CHEMISTRY

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (S0T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25
a) Test Paper* 10
b)  Assignment 5
¢) Viva-Voce 5
d) Seminar 5
Practical 10
a) Skill 4
b) Record 4
¢) Punctuality 2
Total 100
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KU2DSCCHE111: BASIC PHYSICAL CHEMISTRY AND FORENSIC CHEMISTRY

Semester

Course Type | Course Level

Course Code

Credits

Total Hours

II

DSC 100

KU2DSCCHEI11

75

Learning Approach (Hours/ Week)

Marks Distribution

Duration of

Lecture/ ) ) ESE (Hours)
Practical/ Internship CE ESE Total
Tutorial
3 2 35 65 100 2
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Course Description: This discipline specific course offers an enriching exploration of

fundamental physical chemistry and forensic chemistry concepts in the first four modules.

Practical chemistry provides knowledge regarding the analytical tools like redox titration and

colorimetry.

Course Prerequisite: Elementary knowledge in PUC level Chemistry

Course Outcomes:
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estimations in practice.

Learning
CO No. Expected Outcome _
Domains
1  Understand thermodynamic principles and analyse the spontaneity U
of a particular reaction.
2 Classify the compounds based on their acidic and basic properties A
and calculate the pH of a solution
3 Understand the surface phenomenon and properties and applications U
of colloids.
4 Familiarise the principles of redox titration and investigate the A
n
principles of colorimetry
5 | Understand the basic tools used in forensic analysis U
6 | Employ the applications of redox titrations and colorimetric A
n
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Mapping of Course Outcomes to PSOs

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C)

PSO1 PSO2 PSO3 PSO4 PSOS5 PSO6 PSO7
CO1 3 0 0 0 0 0 0
CO2 0 3 0 0 0 0 1
CO3 0 0 3 0 0 0 0
CO4 0 1 0 3 0 0 1
CO5 0 0 0 0 3 1 0
CO6 0 0 0 0 1 3 2
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COURSE CONTENTS
92

Contents for Classroom Transaction:
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M
O U
D N
DESCRIPTION HOURS
U I
L T
E
THERMODYNAMICS AND IONIC EQUILIBRIUM 15
1 | Thermodynamics - Basic concepts— System — surroundings — open,
closed and isolated systems -Process- Isothermal — isochoric and
isobaric process — work — heat — energy — internal energy
2 | Heat capacity at constant volume (Cv) and at constant pressure (Cp) —
relation between Cp and Cv- First law of thermodynamics — The
second law of thermodynamics — Enthalpy-Entropy-and Free energy
1 3 Criteria for reversible and irreversible process- Gibbs —Helmholtz
equation (no derivation) concepts of spontaneous and non-spontaneous
processes
4  Tonic Equilibrium- Concepts of Acids and Bases-Arrhenius, Lowry-
Bronsted and Lewis concepts- Ionic Equilibrium- Concepts of Acids
and Bases-Arrhenius, Lowry- Bronsted and Lewis concepts
5  Henderson equation (numerical problems expected). Hydrolysis of salt
— degree of hydrolysis and hydrolytic constant
CHEMICAL KINETICS 10
1 | Definition — reaction rate — factors affecting the rate of a chemical
reaction — units — Zero order reactions - Order versus molecularity-
2 Pseudo order reactions
2 | Integrated rate equation for first order reaction — half life- Determination
of the order — Half-life method and Graphical method- Ester hydrolysis
— rate equation
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3 | Collision theory (qualitative) Effect of temperature on reaction rate

Calculation of Ea from the values of k at two temperatures. Transition

state theory (qualitative).

SURFACE CHEMISTRY AND COLLOIDS

1 | Physical and chemical adsorption — Adsorption isotherms —

— use and limitation. B.E.T. equations (B.E.T. no derivation) -

Freundlich adsorption isotherm — effect of temperature on adsorption

2 | Langmuir adsorption isotherm -thermodynamic derivation- Gibbs
adsorption equation (no derivation)-Surface films - Determination of

3 surface area using Langmuir equations

3 . COLLOIDS-Classification — preparation — structure and stability —
The electrical double layer — zeta potential— Properties of Colloids —
Tyndall effect — Brownian Movement-Coagulation of colloidal

solution — Hardy-Schultz rule — Flocculation value.

4 Protective colloids — Gold number —Emulsions — oil in water and water
in oil type emulsions — Emulsifying agents — Gels —imbibition —

syneresis — applications of colloids in food, medicine and industry

ANALYTICAL CHEMISTRY AND FORENSIC CHEMISTRY

1 | Redox titrations — Permanganometry and Dichrometry- redox
indicators. Iodometry and lodimetry -Indicators — theory of adsorption

indicators.

2 Introduction to Forensic Science- Chemical analysis- atoms,

elements, molecules and compounds

3 | Blood analysis- spatter-antibodies and timing- Estimation of time of

death (mention the tools)

4 | Ballistic and bullet analysis

5  Fingerprint analysis
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TEACHER SPECIFIC MODULE- PRACTICALS- QUANTITATIVE
ANALYSIS -11

A minimum of six experiments must be conducted

Two burette method (As per Green Chemistry Protocol) is preferred for the
above titrations. Out of the six experiments one is to be open-ended and is

subjected to teacher’s choice.

Quantitative Analysis- Redox Titrations

1 Permanganometry

a. Estimation of oxalic acid.

b. Estimation of Fe?*

c. Estimation of Nitrite

2. Dichrometry

a. Estimation of Fe?" -using internal and external indicator
b. Estimation of Fe** - reduction by SnCl; - internal indicator(lab or virtual
lab)

Open ended

3. Iodometry and Iodimetry

a. Estimation of Cu?*/CuSO4 5H>O.

b. Estimation of potassium dichromate.

4.Colorimetry

a. Verification of Beer-Lambert law for KMnOg,

b. Determination of the concentration of the given solution

Essential Readings:
1. P. W. Atkins and Julio de Paula, "Physical Chemistry," Oxford niversity
Press
2. Brian P. Atkins and Julio de Paula, "Principles of Physical Chemistry,"
Oxford University Press
3. Physical Chemistry: Puri, Sharma and Pathania, Vishal Publishing Co.
4. A Textbook of Physical Chemistry: A S Negi and S C Anand, New Age
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International Publishers.
A Textbook of Physical chemistry: K. L. Kapoor, Volumes 2 &3, Macmillan
il ._: : India Ltd
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6. Textbook of Physical Chemistry: Samuel Glasstone, McMillan Press

7. Advanced Physical Chemistry: Gurdeep Raj, Goel Publishing House,
Meerut.

8. Physical Chemistry: W.J. Moore, Orient Longmans.

9. Physical Chemistry: N. Kundu & S.K. Jain, S. Chand & Company.

10. Chemical Thermodynamics: J. Rajaram and J.C. Kuriakose, Pearson.

11. Physical Chemistry: A Molecular Approach by Donald A Mc Qurrie

12. Physical chemistry by G W Castellan.

13. Safarstein Criminalistics: An introduction to Forensic Science, Pearson, 12
thed, 2017

14. Douglas A. Skoog, F. James Holler, and Stanley R. Crouch, "Principles of
Instrumental Analysis," Cengage Learning

Assessment Rubrics:

Evaluation Type Marks
End Semester Evaluation (ESE) 65 (50T+15P)
Continuous Evaluation (CCA) 35 (25T+10P)
Theory 25

a) Test Paper* 10

b) Assignment

¢) Viva-Voce

d) | Seminar 5
Practical 10

a) Skill 4

b) Record 4

¢) Punctuality 2

Total 100

* Average mark of the best two written tests may be considered for internal mark

y Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 98

HE iversit

96



University Order of File ACAD C/ACAD C3/21580/2024 Approved by DEPUTY REGISTRAR (ACADEMIC) on 16-Oct-2025 03:17 PM - Page 99

FYUGP CHEMISTRY

.8 '6&&+( 35,1&,3/(6 2) 3+<6,&$/ &+(0,675< $1' (19,5210(17%/
&+(0,675<

BHPHVWHU  &RXUVH 7\BH &RRXNWWHERIGHO | &UHGLWV 7RW
. '6 & .8 '6&&+(
/HDUQLQJ $SSURDFK {RXUUDUHNHAN'LVWULEXWLRQ

'XUDWL[RQ RI
JHFW X|UH (6( +RXUV
B3UDFWLFDO ,QWHUYQNKLY 7RWDO

TXWRUYLDO

&RXUVH

"HVFULISWIGRQ FLSOLQH VSHFLILF FRXUVH RIIHUV DQ

IXQGDPHQWDO SK\VLFDO FKHPLVWU\ DQG HQYLURQPHQWDO DC
IRXU PRGXOHV 3UDFWLFDO FKHPLVWU\ SURYLGHYVY NQRZOHGJH
WLWUDWLRQ DQG FRORXULPHWU\

&RXUVH 3UHUBHKRXYEVEH DZDUH RI

FKDUDFWHULVWLFV RI DFLG

WHUPVY DQG FRQFHSWV OLNH HQHUJ\ DQG KHDW UHDFWLRQ UD
IXQGDPHQWDOV RI WLWUDWLRQ

&RXUVH 2XWFRPHYV



