Vision

DEPARTMENT OF CHEMISTRY

e Impart quality education, scientific skills, academic excellence, research attitude and
skills to face global challenges

Mission

e To develop intellectual and professional skills of the students

e To provide a firm foundation in chemical concepts, laws and theories

e To sharpen the scientific knowledge

e To enhance critical thinking, problem solving ability, scientific temper and innovation
e To apply chemistry in medicine, biology, industry and environment

Programme Specific Outcomes (PSOs)

PSOs | Upon completion of B.Sc Chemistry programme, the graduates will be able

to:

PSO -1 | understand the fundamentals, theories and principles of organic, inorganic and
physical chemistry.

PSO - 2 | analyze physical and chemical properties of chemical compounds and their uses.

PSO - 3 | interpret the mechanism of various chemical reactions.

PSO -4 | synthesize organic and inorganic compounds using classical and modern
methods.

PSO -5 | design and carry out scientific experiments, record and interpret the results with
accuracy

PSO -6 | use concepts, tools and techniques related to chemistry to other branches of
science.

PSO - 7 | develop skills in the safe-handling of chemicals and their usage in day today
life.

PSO - 8 | develop entrepreneurial skills, empowered to fulfill the professional
requirement and become self-dependent.

Mapping of PEOQ’S and PO’S

PEOs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7
PEO1 S M M S M M S
PEO2 M S S M S S M
PEO3 M M M S S S S




Mapping of PO’S and PSO’S
POs PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 |PSO7|PSO8
PO1 S S S S S S S S
PO2 S S M M S S M S
PO3 M M M S S S S S
PO4 S S S M M S M M
PO5 S M M M S S S S
PO6 M M M M S S S S
PO7 S S S S S S S S

Eligibility Norms for Admission

Eligibility: 10 + 2 pattern
Those who seek admission to B.Sc. Chemistry Course must have passed the Higher
Secondary Examinations conducted by the Board of Higher Secondary Examinations, Tamil
Nadu with Chemistry, Physics and Mathematics/Biology subjects or examination
recognized and approved by the Syndicate of Manonmaniam Sundaranar University,

Tirunelveli.

Duration of the Programme: 3 years

Medium of Instruction: English

Passing Minimum

A minimum of 40% in the external examination and an aggregate of 40% is

required. There is no minimum pass mark for the continuous internal assessment.

Components of B.

Sc Chemistry

Part 111 (Core Courses and Elective Courses)

Core-Theory papers / 11 x 100 1100
Project
Practical (Core Applied) 7 x 100 700
Core
Courses Elective-Theory Papers 2x100 200
Total Marks 2000
Theory 4 x 100 400




Elective Practical 2x 100 200

Courses (I &
1) Total Marks 600
Total Marks 2600

¢ Major and Allied Practical carry 100 marks each.
e Practical examination will be conducted at the end of each semester for Major and
Elective course.

Distribution of Hours and Credits
Academic Courses

Course Structure for B. Sc Chemistry

Course Sl S Sl SIv SV SVI Total
Hours Credits

Part | —-Language 6 (3) 6 (3) 6 (3) 6 (3) - - 24 12
Part I11-English 6 (3) 6 (3) 6 (3) 6 (3) - - 24 12
Part-111
Core Course 5(5) 5(5) 5(5) 5(5) 6(4)+| 5@3)+

54+ 53)+ 80 66

5@)+| 5Q3)+
Core Lab Course 3(3) 3(3) 3(3) 33) |43 4 (3)

4 (3)
Project 5(4)
Internship - - - - 2 - - 2
Elective Courses 4 (3) 4(3) 4 (3) 4(3) 4 (3) 4 (3) 32 26
2(2) 2(2) 2(2) 2(2)

Part IV
SEC - 1 Skill 2(2) 2(2) - - - - 4 4
Enhancement Course
(NME)
SEC - 2 (Skill - 2(2) 1(1) 2(2) - 2(2) 7 7
Enhancement Course)
SEC - 3 (Skill - - 2(2) 1(2) - - 3 4
Enhancement Course)
FC — Basics of 2(2) - - - - - 2 2
Chemistry
Value Education - - - - 1(1) 1(1) 2 2
EVS - - 1 1(2) - - 2 2
Extension activity - - - - - 1) - 1
(RUN)
Total 30(23)| 30(23) | 30(22) | 30(25) | 30(25) | 30(22) 180 140




Co-curricular Courses

Course

Sl

Sl

S 1l

SV

SV

SVi

Total

LEC — Life
Ethics
Course

)

1)

SDT
(Certificate
Course)

)

Internship/
Summer
Training
Programme/
Field Visit/
Field Project

1)

1)

Specific
Value-added
Course

)

1)

Generic
Value-added
Course

1)

1)

MOOC

)

)

@)

Student
Training (ST):
Clubs &
Committees /
NSS

M)

Service
Learning
Course (SLC)
RUN

M)

HRE - Human
Rights
Education

1)

GES - Gender
Equity Studies

@)

Total

16

Total number of Compulsory Credits

= Academic credits + Non-academic credits: 140 + 16




Courses Offered

Semester |
Course | Course Code Title of the Course Credits | Hours/Week
Language:
TU231TL1 :
Part | FU231FL1 Tamil 3 6
French
Part 11 EU231EL1 | English 3 6
CU231CC1 | Core Course I: General Chemistry - | 5 5
Core Lab Course I: Quantitative
CU231CP1 | Inorganic estimation (titrimetry) and 3 3
Inorganic Preparations
Part Il | ~\y231ECT EI_ectlv_e Cour_se I: Chemistry for 3 4
Biological Sciences — |
Elective Lab Course I : Chemistry
CU231EP1 | Practical for Physical and Biological 2 2
Sciences
Skill Enhancement Course SEC-I Non
CU231SE1 Major Elective (NME): Food Chemistry 2 2
Part IV - -
CU231FC1 Skill I_Enhancemen_t -(Foundation Course) 9 9
— Basics of Chemistry
Total 23 30
Semester |1
Course | Course Code Title of the Course Credits | Hours/Week
Language:
TU232TL1 4
Part | FU232EL1 Tamil 3 6
French
Part 11 EU232EL1 | English 3 6
Cu232CC2 Core Course Il: General Chemistry — |1 5 5
Core Lab Course II: Organic
CU232CP2 Estimation and Preparation of Organic 3 3
Compounds
Part 1l | ~j230EC2 E_Iectl\_/e Cou_rse I1: Chemistry for 3 4
Biological Sciences — 11
Elective Lab Course Il: Chemistry
CU231EP2 Practical for Physical and Biological 2 2
Sciences
Skill Enhancement Course SEC-11 Non
CU232SE2 Major Elective (NME): Cosmetics and 2 2
Part IV Personal Grooming
CU232SE3 Skl_ll Enhanc_ement Course SEC-III: 5 5
Dairy Chemistry
Total 23 30




Semester 111

Course | Course Code Title of the Course Credits | Hours/\Week
Language:
TU233TL1 4
Part | FU233FL1 Tamil 3 6
French
Part 11 EU233EL1 | English 3 6
CU233CC3 | Core Course IlI: General Chemistry — 11 5 5
CU233CP3 Core La_b Course _III: Qualitative 3 3
Inorganic Analysis
Part 11l | CU233EC3 Elect'lve Cqurse I11: Chemistry for 3 4
Physical Sciences — |
Elective Lab Course Il - Chemistry
CU233EP1 | Practical for Physical and Biological 2 2
Sciences
CU233SE4 | Skill Enhancement Course SEC-IV: 1 1
Skill Enhancement Course SEC-V
Part1V | CUZ2335ES (Entrepreneurial Skills): 2 2
HE233EV1 | EvsS - 1
Total 22 30
Semester 1V
Course | Course Code Title of the Course Credits | Hours/\Week
Language:
TU234TL1 4
Part | Tamil 3 6
FU234FL1 Erench
Part 11 EU234EL1 | English 3 6
CU234CCA ﬁ?re Course IV: General Chemistry — 5 5
Core Lab Course 1V: Physical Chemistry
Part 111 | CU234CP4 Practical | 3 3
CU234ECA Elect_lve Coyrse IV: Chemistry for 3 4
Physical Sciences — 1l
Elective Lab Course IV: Chemistry
CU234GEP2 | Practical for Physical and Biological 2 2
Sciences
CU234SE6 | Skill Enhancement Course SEC-VI: 2 2
Part IV | CU234SE7 | Skill Enhancement Course SEC-VII : 2 1
HE234EV1 EVS ’ 1
Total 25 30




Semester V

Course | Course Code Title of the Course Credits | Hours/\Week
CU235CC5 | Core Course V: Organic Chemistry - | 4 6
CU235CC6 | Core Course VI: Inorganic Chemistry - | 4 5
CU235CC7 | Core Course VII: Physical Chemistry -I 4 5
CU235PW1 | Project with viva-voce 4 5
CU235DEL1 | Discipline Specific Elective I:

a) Biochemistry
Discipline Specific Elective I:
CU235DE2 b) Polymer Chemistry 3 4

Part 111 Discipline Specific Elective I:

CU235DE3 c) Rubber Technology
Discipline Specific Elective II:

CU235DE4 a)Industrial Chemistry

CU235DE5 | Discipline Specific Elective II: 3 4
b) Applied Chemistry
Discipline Specific Elective I1:

CU235DE6 c) Forensic Chemistry

CU235VE1l | Value Education 1 1

Part IV | CU235SI1/ . . -

CU235IT1 Summer Internship/Industrial Training 2 -

Part V CU235SV1 | Specific Value-added Course - -

ar HE235HR1 | Human Rights Education - -
Total 25
Semester VI
Course | Course Code Title of the Course Credits | Hours/Week
CU236CC8 Core Course VIII: Organic Chemistry -II 3 5
CU236CC9 ﬁore Course IX: Inorganic Chemistry — 3 5
CU236CC10 | Core Course X: Physical Chemistry -II 3 5
Discipline Specific Elective IlI:

CUZ36DEL a) Fundamentals of Spectroscopy

Part 11l | CU236DE? Discipline Specific Electl\_/e I1:

b) Fundamentals of organic 3 4

Spectroscopy

Discipline Specific Elective IlI:
CU236DE3 | c) Fundamentals of inorganic

Spectroscopy
CU236CP5 | Physical Chemistry Practical 11 3 4
CU236VEL | Value Education 1 1
Part IV CU236 Extension Activity 1 -

EA1l




Professional Competency Skill: Naan 2 2
CU236PS1 | Mudhalvan: Employability Readiness
(Competitive Exam)
Total 22 30
TOTAL 140 180
Co-curricular Courses
Semester Code Title of the Course .
Part Credit
UG23LST1 | LEC I: Catechism 1
| &I
UG23LST1 | LEC I: Moral
171 UG23CCO01 — | Skill Development Training (SDT) -
UG23CC13 | Certificate Course 1
I, 1V & VI - MOOC
1+1+1
UG234LC2 | LEC Il: Catechism
&1V UG234LM2 | LEC II: Moral 1
L&V CU2323S1/ | Internship*
CU2325S2
L&V CU233ST1/ | Summer Training Programme
Part V CU235ST2 141
L&V CU233FP1/ | Field Project
CU235FP2
1&I11 CU231SV1/ | Specific Value-added Course
CuU233sVv2 1+1
CU232GV1/ | Generic Value added Course
V&V CU234GV2 1+
(Y} SL234ST1 | Student Training Activity — Clubs & 1
Committees / NSS
IV &VI SL234CE1 | Community Engagement Activity — RUN 1
V UG235HR1 Human Rights Education 1
VI UG236GS1 Gender Equity Studies 1
Total 17
Pedagogy

Each Course is designed with Lectures / Tutorials / Laboratory or Field Work / Seminar
/ Practical Training / Assignments or Report Writing/ Book review / Group Discussion/
Flipped / Blended/ Open Book Test/ Problem Solving/ Inquiry based Learning/ Debate/
Experiential Learning etc. to meet effective teaching, learning and evaluation
requirements.




Examination Pattern

Each paper carries an internal component.
There is a passing minimum for external component.
A minimum of 40% in the external examination and an aggregate of 40% is

required.

Part | — Tamil, Part Il — English, Part 111 - (Major/ Elective/ Allied)
Ratio of Internal and External= 25:75

Continuous Internal Assessment (CIA)

Internal Components and Distribution of Marks

Components Marks
Internal test (2) (40 marks) 10
Quiz (2) (20 marks) 5
Assignment: (Model Making, Exhibition, Role Play, Seminar, 10
Group Discussion, Problem Solving, Class Test, Open Book Test
etc. (Minimum three items per course should be included in the
syllabus & teaching plan) (30 marks)
Total 25
Question Pattern
Internal Test Marks | External Exam Marks
Part Adx 1 4 Part A 10 x 1 (No choice) 10
Part B3 x 4 12 Part B 5 x 6 (Internal choice) 30
Part C3x 8 24 Part C 5 x 12(Internal choice) 60
Total 40 Total 100
Lab Course:
Ratio of Internal and External= 25:75
Total: 100 marks
Internal Components and Distribution of Marks
Internal Components Marks
Performance of the Experiments 10
Regularity in attending practical and submission of records 5
Record 5
Model exam 5
Total 25
Question pattern
External Exam Marks
Major Practical
Minor Practical / Spotters /Record 75
Total 75




Part- 1V
Skill Enhancement Course, Foundation Course, Value Education

,Professional Competency Skill
Ratio of Internal and External = 25: 75

Internal Components and Distribution of Marks

Components Marks
Internal test (2) 10
Quiz (2) 5
Assignment: (Model Making, Exhibition, Role Play, Album, 10
Group Activity (Mime, Skit, Song) (Minimum three items per
course)
Total 25
Question Pattern
Internal Test Marks | External Exam Marks
Part A2 x2 4 Part A 5x2 10
(No Choice) (No Choice)
Part B3 x 3 12 PartB5x5 25
(open choice Three out of Five) (open choice any Five out
of Eight)
PartC1x9 9 Part C5x 8 40
(open choice One out of Three) (open choice any Five out
of Eight)
Total 25 Total 75
EVS
Internal Components
Component Marks
Project Report 15
Viva voce 10
Total 25
Question Pattern
Internal Test Marks | External Exam Marks
Part A2 x2 4 Part A 5x2 10
(No Choice) (No Choice)
PartB3x3 12 PartB5x5 25
(open choice Three out of Five (open choice any Five out of
) Eight)
PartC1x9 9 Part C5x 8 40
(open choice One out of (open choice any Five out of
Three) Eight)
Total 25 Total 75

Life Skill Trainings: Catechism, , Moral, Human Rights Education, Gender Equity
Studies



Internal Components

Component Marks
Project - Album on current issues 25
Group Song/ Mime/ Skit 25
Total 50
External Components
Component Marks
Quiz 20
Written Test: Open choice — 5 out of 7 questions (5 x 6) | 30
Total 50

Community Engagement Activity: Reaching the Unreached Neighbourhood (RUN)
e 30 Hours mandatory programme included in the curriculum (1 credit).
Field project
Internal Component

Component Marks
Assignment 10
Group Discussion 10
Attendance (Field Work) 30
Total 50
External Component
Component Marks

Group Project Report/Case Study 50
(10-15 pages in print)
Total 50




SEMESTER - 1|
Core-1: GENERAL CHEMISTRY -1

Marks
Cc(:)u;se LT P s | Credits |_Ilnst. I:|I'ota|
ode ours | Hours —cia [ External | Total
Ccu231CcC1 5 5 5 75 25 75 100

Prerequisites: Higher secondary chemistry

Learning Objectives

1. To understand various atomic models and atomic structure

2. To realize the wave particle duality of matter

3. To learn periodic table, periodicity in properties and its application in explaining the
chemical behaviour

4. To know the nature of chemical bonding, and
5. To understand the fundamental concepts of organic chemistry

Course Outcomes

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

1 Remember the atomic structure, periodic properties, bonding, K1l
electronic configuration and properties of compounds.
Understand and classify the elements in the periodic table, types of K2

2 bonds, reaction intermediates, electronic effects in organic
compounds and types of reagents.

3 Apply the theories to calculate energy of spectral transition, K3
electronegativity, percentage ionic character and bond order.

4 Analyse the relationship existing between electronic K4

configuration, bonding, geometry of molecules, structure reactivity
and electronic effects

Evaluate the trends in periodic properties, assess the properties of K5
5 elements, and explain hybridization in molecules, nature of H —
bonding and organic reaction mechanisms.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate



No. of

Unit Contents
Hours

Atomic structure and Periodic trends

| 15
Introduction to Quantum mechanics

| 15
Modern Periodic Table
Structure and bonding — |
lonic bond

1 15
Covalent bond

IV Structure and bonding — 11 15




Basic concepts in Organic Chemistry and Electronic effects

\ 15
TOTAL 75
Self study | Atomic models, Periodic table, Chemical bonding, Theories of bonding and
Electronic effects
Textbooks
1 Madan, R.D. Sathya Prakash. 2003. Modern Inorganic Chemistry, Z“ded.; S.
' Chand and Company, New Delhi.
5 Rao, C.N. R. 2000. University General Chemistry, Macmillan Publication: New
' Delhi.
3 Puri, B. R, L. R. Sharma.2002. Principles of Physical Chemistry,

38thed.; Vishal Publishing Company: Jalandhar.




Bruce, P. Y., K. J. R. Prasad. 2008. Essential Organic Chemistry, Pearson
Education, New Delhi.

Dash, U.N., O.P. Dharmarha, P . L.

Reference Books

5.

Soni.

2016.
Physical Chemistry, Sultan Chand & Sons: New Delhi.

Textbook of

Maron, S. H., C.P. Prutton. 1972. Principles of Physical Chemistry, 4theq |
The Macmillan Company: Newyork.

Lee, J. D. 1991. Concise Inorganic Chemistry, 4" ed., ELBS William
Heinemann, London.

Gurudeep Raj, 2001. Advanced Inorganic Chemistry, 26thed., Goel Publishing

House: Meerut.

Atkins, P.W., J. Paula. 2014. Physical Chemistry, 10" ed., Oxford University
Press: New York.

Huheey, J. E. 1993. Inorganic Chemistry: Principles of Structure and

Reactivity, 4thed ., Addison, Wesley Publishing Company: India.
Web Resources

https://onlinecourses.nptel.ac.in

1.
2 http://www.mikeblaber.org/oldwine/chm1045/notes_m.htm
3 http://wwwe.ias.ac.in/initiat/sci_ed/resources/chemistry/Inorganic.html
4. https://swayam.gov.in/course/64-atomic-structure-and-chemical-bonding
5 https://www.chemtube3d.com/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5|PSO6|PSO7|PSO8
CO1 3 2 3 3 2 2 3 3 2 2 2 2 3 3 2
CO2 3 2 3 3 2 2 3 3 3 2 2 2 3 3 2
COo3 3| 2|2 |3|2]2]|3 3 3 3 2 3 3 2 2
CO4 3 2 2 3 2 2 3 3 3 3 2 2 3 2 2
CO5 3 2 2 3 2 2 3 3 3 3 2 2 3 2 2
TOTAL | 15| 10 | 12 | 15| 10 | 10 | 15 | 15 14 13 10 11 15 12 10
AVERAGE| 3 2 |24 3 2 2 3 3 28 | 26 2 2.2 3 24 2

3 — Strong, 2- Medium, 1- Low



https://onlinecourses.nptel.ac.in/
http://www.mikeblaber.org/oldwine/chm1045/notes_m.htm
http://www.ias.ac.in/initiat/sci_ed/resources/chemistry/Inorganic.html
https://swayam.gov.in/course/64-atomic-structure-and-chemical-bonding
http://www.chemtube3d.com/

SEMESTER - 1|

PRACTICAL I : QUANTITATIVE INORGANIC ESTIMATION (TITRIMETRY)

AND INORGANIC PREPARATIONS

Course
Code

Inst. Total Marks

L| T P S | Credits

Hours | Hours ™"cyA™ [ External

Total

CU231CP1

3 3 3 45 25 7

100

Prerequisites: Higher secondary chemistry

Learning Objectives

arwdnE

To understand the concepts of quantitative analysis

To recognize the indicators, acid and bases used in volumetric analysis
To gain knowledge on laboratory safety and handling glasswares

To utilize mathematical skills for calculation

To get knowledge on the preparation of inorganic compounds

Course Outcomes

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

Explain the basic principles involved in titrimetric analysis and
inorganic preparations.

K1

Compare the methodologies of different titrimetric analysis.

K2

Calculate the concentrations of unknown solutions in different
ways and develop the skill to estimate the amount of a substance
present in a given solution.

K3

Assess the yield of different inorganic preparations and identify
the end point of various titrations

K4

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze




. No. of
Unit Conte H
nts ours
Chemical Laboratory Safety in Academic Institutions
| Common Apparatus Used in Quantitative Estimation 15
Volumetric
Unit 11
Quantitative Estimation(Volumetric
1| 15
Unit 111 Complexometry
1l 15




Mohr’s Salt

Skills acquiredfrom this course

Knowledge, Problem solving, Analytical ability, Professional

Competency, Professional Communication and Transferable

skills.

TOTAL

45

Self

Equivalent weight and Calculation of normality

Textbooks

1. Venkateswaran, V., Veeraswamy, R., Kulandivelu, A.R. (1997). Basic Principles of Practical
Chemistry (2nd ed.). Sultan Chand & Sons, New Delhi.
2. Nad, A. K., Mahapatra, B., Ghoshal, A. (Year Unknown). An Advanced Course in Practical
Chemistry. (Publisher information is missing.)

3. Thomas, A.O. (1999). Practical Chemistry for B.Sc Main Students. Scientific Book Centre,

Cannanore.
4. Vogel, A.l. (1990). A Text Book for Qualitative Inorganic Analysis. The English Language Book
Society and Longmans.

Web Resources

1. Federica: Analytical Chemistry - Volumetric Analysis

2. Chem Dictionary: Titration Indicator

MAPPING WITH PROGRAMME OUTCOMES

AND PROGRAMME SPECIFIC OUTCOMES

PO1|/PO2 PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5|PSO6|PSO7|PSO8
CO1 3 2 3 3 2 2 3 3 2 2 2 2 3 3 2
CO2 3 2 3 3 2 2 3 3 3 2 2 2 3 3 2
CO3 3 2 2 3 2 2 3 3 3 3 2 3 3 2 2
CO4 3 2 2 3 2 2 3 3 3 3 2 2 3 2 2
TOTAL |12 | 8 | 10| 12 | 8 8 | 12 | 12 11 10 8 9 12 10 8
AVERAGE| 3 2 | 25| 3 2 2 3 3 28 | 25 2 225 | 3 2.5 2

3 — Strong, 2- Medium, 1- Low



https://chemdictionary.org/titration-indicator/

SEMESTER - 1|

ELECTIVE COURSE I: BOTANY AND ZOOLOGY MAJOR

CHEMISTRY FOR BIOLOGICAL SCIENCES - |

Marks
Cgu(;se LT p s | credits I_I|nst. I_ITotaI
ode ours | Hours =cia T External | Total
CU231ECL | 4 | _ ) ) 3 4 60 25 75 100
Prerequisites: Higher secondary chemistry
Learning Objectives
1. To gain knowledge on the significance and shapes of atomic orbitals
2. To understand the basics of biophysical analysis and industrial chemistry
3. Torecognize the role of drugs, separation and purification techniques.
Course Outcomes
On the successful completion of the course, student will be able to:
Co1 Remember the atomic structure, the preparation and K1
uses of various compounds
CO2 | Understand the efficiencies and uses of variousdrugs, K2
fertilizers and fuels.
CO3 | Explain and apply various theories behind K3
osmosis, catalysis and chromatography
CO4 Differentiate the structure and uses of antibiotics, K4
anaesthetics, antipyretics and artificial sugars.
CO5 | Analyse various methods to separate chemical K4
compounds
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze
Unit Contents No. of
Hours

Atomic Structure

12




Industrial Chemistry

Fuels: Fuel gases: Natural gas, water gas, semi water gas, carbureted
water gas, producer gas, CNG, LPG and oil gas (manufacturing details

I ) i~ X X 1 12
not required). Silicones: Synthesis, properties and uses of silicones.
Fertilizers: Urea, ammonium sulphate, potassium nitrate NPK
fertilizer, superphosphate, triple superphosphate.
Biophysical Analysis and Catalysis
11| Osmosis — osmotic  pressure - isotonic solutions. Determination of 12
molar mass by osmotic pressure measurement. Reverse 0SmMOosis.
Adsorption - types - factors influencing adsorption and applications.
Catalysis - types -theories - intermediate compound formation theory and
adsorption theory.
Drugs and Speciality Chemicals
v 12
Analytical Chemistry
Introduction qualitative and quantitative analysis. Principles of
V| volumetric analysis. Separation and purification techniques: extraction, 12
distillation and crystallization. Chromatography: principle and
application of column, paper and thin layer chromatography.
TOTAL 60
Self
Study

Electronic configuration of elements, Properties and uses of silicones ,Types

ofCatalysis, Artificial sweetners and Applications of chromatography




Textbooks

Veeraiyan, V. 2009. Textbook of Ancillary Chemistry; High mount publishing
house, Chennai, first edition.

Vaithyanathan, S. 2006. Text book of Ancillary Chemistry; Priya Publications,
Karur.

Arun Bahl, B.S.Bahl. 2012. Advanced Organic Chemistry; S.Chand and Company,

New Delhi, twenty third edition.

Soni, P.L., H.M. Chawla. 2007. Text Book of Inorganic Chemistry, Sultan Chand &
sons, New Delhi, twenty ninth edition.

Reference Books

1.

2.

3.

Soni, P. L., Mohan Katyal. 2007. Text book of Inorganic chemistry; Sultan Chand and
Company, New Delhi, twentieth edition.

Sharma, B.K. 2014. Industrial Chemistry; GOEL publishing house, Meerut, sixteenth
edition.

Jayashree Gosh, Fundamental Concepts of Applied Chemistry;

Web Resources

=

https://alison.com/course/chemistry-atomic-structure

no

https://www.udemy.com/course/atomic-structure/

3. https://www.classcentral.com/course/swayam-industrial-inorganic-chemistry-
12912

4. https://nptel.ac.in/courses/104105103

5. https://www.udemy.com/topic/Analytical-

Chemistry/?utm source=adwords&utm medium=udemyads&utmcampaign=DSA



https://alison.com/course/chemistry-atomic-structure
https://www.udemy.com/course/atomic-structure/
https://www.classcentral.com/course/swayam-industrial-inorganic-chemistry-12912
https://www.classcentral.com/course/swayam-industrial-inorganic-chemistry-12912
https://nptel.ac.in/courses/104105103
https://www.udemy.com/topic/Analytical-Chemistry/?utm_source=adwords&utm_medium=udemyads&utm_campaign=DSA_Catchall_la.EN_cc.INDIA&utm_content=deal4584&utm_term=_._ag_82569850245_._ad_533220805577_._kw__._de_m_._dm__._pl__._ti_aud-1738475842996%3Adsa-437115340933_._li_9050513_._pd__._&matchtype&gbraid=0AAAAADROdO10uFZ3X8un5CHp8rROUWKrW&gclid=Cj0KCQjw98ujBhCgARIsAD7QeAin2KwK7SUAiudN5iGI3Y3TICz-ErFcWT4rCCUetnvJp87xaaBuZz4aAlz3EALw_wcB
https://www.udemy.com/topic/Analytical-Chemistry/?utm_source=adwords&utm_medium=udemyads&utm_campaign=DSA_Catchall_la.EN_cc.INDIA&utm_content=deal4584&utm_term=_._ag_82569850245_._ad_533220805577_._kw__._de_m_._dm__._pl__._ti_aud-1738475842996%3Adsa-437115340933_._li_9050513_._pd__._&matchtype&gbraid=0AAAAADROdO10uFZ3X8un5CHp8rROUWKrW&gclid=Cj0KCQjw98ujBhCgARIsAD7QeAin2KwK7SUAiudN5iGI3Y3TICz-ErFcWT4rCCUetnvJp87xaaBuZz4aAlz3EALw_wcB
https://www.udemy.com/topic/Analytical-Chemistry/?utm_source=adwords&utm_medium=udemyads&utm_campaign=DSA_Catchall_la.EN_cc.INDIA&utm_content=deal4584&utm_term=_._ag_82569850245_._ad_533220805577_._kw__._de_m_._dm__._pl__._ti_aud-1738475842996%3Adsa-437115340933_._li_9050513_._pd__._&matchtype&gbraid=0AAAAADROdO10uFZ3X8un5CHp8rROUWKrW&gclid=Cj0KCQjw98ujBhCgARIsAD7QeAin2KwK7SUAiudN5iGI3Y3TICz-ErFcWT4rCCUetnvJp87xaaBuZz4aAlz3EALw_wcB

MAPPING WITH PROGRAMME OUTCOMESAND

PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4 | PO5|PO6 | PO7|PSO1 | PSO2| PSO3| PSO4| PSO5| PSO6 |PSO7|PSO8
Co1 3 2 2 2 2 2 2 3 2 2 2 2 2 2 2
CO2 3 2 2 3 3 2 2 3 2 2 2 2 3 2 2
CO3 3 2 3 3 3 2 2 3 2 2 2 2 2 2 3
CO4 3 2 3 2 2 2 2 3 2 2 2 2 2 3 2
COs5 3 3 3 3 3 2 2 3 2 2 2 2 2 2 2
TOTAL | 15 | 11 | 13 | 13 | 13 | 10 | 10 15 10 10 10 10 11 11 11
AVERAGE| 3 |22 |26 |26 |26 | 2 2 3 2 2 2 2 22 | 22 | 22

3 — Strong, 2- Medium, 1- Low




SEMESTER - |

PRACTICAL I: PHYSICAL AND BIOLOGICAL SCIENCES
BOTANY AND ZOOLOGY MAJOR

Marks
Course . Inst. | Total
Code Ly T | P S |Credits| | gours | CIA [ External | Total

Prerequisites:

Higher secondary chemistry

Learning Objectives

1. To understand the basics of preparation of solutions.
2. To understand the principles and practical experience of volumetric analysis.
Course Outcomes

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

Co1 Understand the principles of titrimetric methods. K1l
CO2 Gain knowledge on the usage of standard flask,pipette K2
and burette.
Design, carry out, record and interpret the results of K3

COo3 various titrations and apply their skill in the estimationof
various compounds.

CO4 Analyze the suitable indicators for various K4
titrations

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate

No. of

Unit Contents
Hours

VOLUMETRIC ANALYSIS

30

(2]

I

TOTAL 30

Self Demonstration
Study




Textbooks

1 Venkateswaran, V., R. Veeraswamy, A.R. Kulandivelu. 1997. Basic Principlesof
Practical Chemistry,2nd ed.; Sultan Chand &amp;Sons: New Delhi.

2 Nad, A. K., B. Mahapatra, A. Ghoshal, An advanced course in Practical

3. Thomas, A.O. 1999. Practical Chemistry for B.Sc Main students. Scientific bookcentre,
Cannanore.

4 Vogel, A.l. (1990). A Text Book for Qualitative Inorganic Analysis. The English

Language Book Society and Longmans.
Reference Books

V.Venkateswaran, R.Veerasamy, A.R.Kulandaivelu, Basic PrinciplesofPractical

1 Chemistry; Sultan Chand &amp; sons, Second edition, 1997.
Mendham, J.; Denney, R. C.; Barnes, J. D.; Thomas, M.; Sivasankar, B.;Vogel’s
5 Textbook of Quantitative Chemical Analysis, 6th ed.; Pearson Education

Ltd: New Delhi, 2000.
Web Resources

L http://www.federica.unina.it/agraria/analytical-chemistry/volumetric- analysis
2. https://chemdictionary.org/titration-indicator/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3 | PO4 | PO5 | PO6 | PO7|PSO1| PSO2 | PSO3| PSO4 | PSO5| PSO6 | PSO7
CO1l| 3 3 3 2 2 2 2 3 2 2 2 2 2 2
CO2| 3 2 2 3 3 2 2 3 2 2 2 3 2 2
COo3| 3 2 3 3 3 2 2 3 2 2 2 2 2 2
CO4| 3 2 3 2 2 2 2 3 2 2 2 2 2 2
CO5| 3 3 3 3 3 2 2 3 2 2 2 2 2 2
TOT| 15 | 12 | 14 | 13 | 13 | 10 | 10 15 10 10 10 11 10 10
AL
AVE| 3 | 24|28 |26 |26 | 2 2 3 2 2 2 2.2 2 2
RA
GE

3 — Strong, 2- Medium, 1- Low


http://www.federica.unina.it/agraria/analytical-chemistry/volumetric-
https://chemdictionary.org/titration-indicator/

SEMESTER - 1|

Skill Enhancement Course SEC-1 Non Major Elective (NME) : FOOD CHEMISTRY

: Total Marks
CourseCode | L | T | P | S| Credits | Inst. Hours
Hours "c1 AT External | Total
CU231SE1l ol Lo 2 2 30 25 75 100
Pre-requisite:
Students should have basic knowledge on food chemistry.
Learning Objectives:
1. To know about adulterations used in food and their impact on health.
2. To learn the different types of additives used in food.
3. To gain knowledge on diseases caused by beverages
Course Outcomes
On the successful completion of the course, student will be able to:
1 Remember and recall the different types of adulterants in food, edible K1l
oils used in foods and beverages.
9 Understand the effect of chemicals in common food and their adverse K2
impact on health.
3 Apply various methods to detect various adulterants in food and to K3
determine the values of oils and fats.
4 Analyze the effects of contaminants and additives in food. K4
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze;
Unit Contents No. of Hours
Food Adulteration
Sources of food, types, advantages and disadvantages. Food
| adulteration - contamination of wheat, rice, milk, butter etc. with clay 5
stones, water and toxic chemicals -Common adulterants, Ghee
adulterants and their detection.Detection of adulterated foods by simple
analytical techniques.
Food Poison
I Food poisons - natural poisons (alkaloids - nephrotoxin) - pesticides, 5
(DDT, BHC, Malathion) -Chemical poisons - First aid for poison
consumed victims.
Food Additives
Food additives - artificial sweeteners-Saccharin-Cyclomate and
i Aspartate - Food flavours - esters, aldehydes and heterocyclic 6

compounds — Food colours — Emulsifying agents — preservatives -
leavening agents. Baking powder — yeast — tastemakers — MSG -




vinegar.
Beverages
v Beverages-softdrinks-soda-fruitjuices-alcoholicbeverages-examples. 5
Carbonation-addiction to alcohol- diseases of liver and social
problems.
Edible Oils
Fats and oils - Sources of oils - production of refined vegetable oils -
preservation. Saturated and unsaturated fats and oils-examples - iodine
\ - o : 6
value - determination of iodine value, acid value, RM value,
saponification values and their significance- Role of MUFA and PUFA
in preventing heart diseases.
Self Contamination of wheat, Saccharin, Food colours, Sources of oils
study
Textbooks
1. Chopra, H.K., Panesar, P.S. 2010. Food chemistry, Narosa publishing house.
2. Jayashree Ghosh. 2006. Fundamental Concepts of Applied Chemistry(Second
edition), Chand& Co.Publishers.
3. Belitz,H.D., Grosch, W., Schieberle. P. 2009. Food Chemistry (Fourth revised and
extended edition), Springer.
4. Subbulakshmi,G. Shobha. A. U, Pdmini .S. G.2021. Food processing and

preservation (Second edition). New age international publishers.

Reference Books

=

N

Belitz,H.D., Werner, G. 2009.Food Chemistry(Fourth Edition) .Springer Science &
Business Media ,.2009.

Swaminathan,M, 1979. Food Science and Experimental Foods, Ganesh and Company.
Hasenhuettl, G. L., Hartel, R. W. 2008. Food Emulsifiers and their applications
(Second Edition) Springer New York.

Belitz,H.D., Grosch, W., Schieberle. P. 2009. Food Chemistry (Fourth revised and
extended edition), Springer.

John, M., D., John W. F., Jefferey, W. Principles of food chemistry(Fourth Edition).
Springer

Web Resources

asrLONE

https://authors.library.caltech.edu.in
http://ecoursesonline.iasri.res.in/course/view.php?id=89
https://onlinecourses.swayamz2.ac.in/cec20 agl0/preview
https://www.igmpiindia.org/FoodCampaign/Adword.php?gclid=Cj0
https://www.classcentral.com/course/swayam-food-chemistry-14061



https://authors.library.caltech.edu.in/
http://ecoursesonline.iasri.res.in/course/view.php?id=89
https://onlinecourses.swayam2.ac.in/cec20_ag10/preview
https://www.igmpiindia.org/FoodCampaign/Adword.php?gclid=Cj0
https://www.classcentral.com/course/swayam-food-chemistry-14061

MAPPING WITH PROGRAMME OUTCOMES

AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3| PO4|PO5 | PO6B|PO7|PSO1|PSO2 | PSO3| P04 | PSOS| PSOB PSOTIPSOS

cor | 3| 2|3|2]2|3|2|3|2]|2/]32]2]2]2
3 [ 2 | 2 | 38| 2

co2 [3|2|3|3|3]|2|2|3]|2]:2
Co3 3233 |3|2|2|3 ]2 |2/]%2|38]2]|2]?2
cos | 3|23 222|232 |23 2 ]2 |2]?
cos [3|2|3|2|3|2|2|3 |2 |22 2|2 3, 72
13| 11 | 10 | 11 | 10

TOTAL | 15110 115 1 12 1 13 5 154080 b- Mediud? 14 L&
AVERAGE| 3 | 2 | 3 |24|26|22| 2| 3 | 2 | 2 | 2622 | 2 |22 2




SEMESTER |
Skill Enhancement Course - Foundation Course

Total Marks
CourseCode | L | T| P | S| Credits | Inst. Hours | Hours

CIA | External | Total

CU231FC1 |, 5 5 30 | 25| 75 | 100

Pre-requisite:
Higher secondary Chemistry

Learning Objectives:

1. To understand the concepts of periodic classification, chemical bonding, nomenclature
of organic compound, isomerism and state of matter.
2. To acquire knowledge on various spectroscopic techniques.
Course Outcomes

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

co1 Remember the basic concepts of periodic classification, chemical bonding, K1
nomenclature of organic compound, isomerism and state of matter.
cO 2 Understand the periodic properties, types of bonding, hybridization, stereo K2
isomerism, properties of matter and spectroscopy.
Apply the concepts of valence bond theory, hybridization, isomerism K3
CO3 :
IUPAC nomenclature and spectroscopy to chemical compounds.
Analyze the periodic properties of elements, magnetic properties, K4
CO4 . ) . .
characteristic of solids and types of spectroscopic techniques.
cO5 Evaluate quantum numbers and their significance and percentage of ionic K5
character of compounds.
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze: K5 — Evaluate
Units Contents No. of Hours

Structure of atom and periodic classification of Elements and
properties

Chemical Bonding




Nomenclature and Isomerism in Organic compounds
i 6
States of Matter
v 6
Introduction to Spectroscopy
\% 6
Total 30
Self- | Periodic table - periodic laws (Mendeleev and Mosley) ,Types of
study | chemical bonds, Classification of hydrocarbons ,Characteristics of
solids,Electromagnetic radiation and general characteristics of Wave

Text Books

1. Puri, B.R., Sharma, L.R., Kalia, K.C., 2014, Principles of Inorganic chemistry (Thirty
First Edition). Milestone Publishers and Distributors, New Delhi.

2. Banerjee, S.P., 2017, Advanced Inorganic Chemistry (Second Edition). Arunabha Sen,
Books and Allied (P) Ltd., Kolkata.

3. Tewari, K.S., Mehrothra, S.N., Vishnoi, N.K., 1998, Text book of Organic Chemistry
(Second Edition). Vikas publishing House, New Delhi.

4. Puri, B.R., Sharma, L.R., Pathania, M.S., 2019, Principles of Physical Chemistry
(Fourty Seventh Edition). Vishal Publishers, India.

5. Sharma, Y.R., 2013, Elementary Organic Spectroscopy (Fifth Edition). S. Chand
Publishing, New Delhi.

Reference Books
1. Madan, R.D., 2014, Modern Inorganic Chemistry (Thirteenth Edition). Sultan Chand
Publishers, India.
2. Jain, M.K., Sharma, S.C., 2015, Modern Organic Chemistry. Vishal Publishers, India.




Soni, P.L., 2000, Text book of Organic Chemistry (Twentieth Edition). Sultan Chand
Publishers, India.

Kundu, N., Jain S.K., 2000, A Text Book of Physical Chemistry. S Chand & Company
Ltd., New Delhi.

Kalsi, P.S., 2004, Spectroscopy of Organic Compounds (Sixth Edition). New Age
International Ltd., India.

Kaur, H., 2006, Spectroscopy (Third Edition). Pragati Prakasan Publications, Meerut.
BanWell, C.N., Mccash, E.M., 1997, Fundamentals of Molecular Spectroscopy. Tata
Mc Grow Hill, New Delhi.

Web Resources

1.

2
3.
4.
5

https://www.udemy.com/course/chemistry-periodic-classification-of-elements/

https://alison.com/topic/learn/128224/chemical-bonding-learning-outcomes

http://www.adichemistry.com/organic/basics/iupacl/organic-iupac-nomenclature.html

https://byjus.com/chemistry/matter-solid-liquid-gas/

https://onlinecourses.nptel.ac.in/noc23 cy35/preview

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6|PO7| PSO1|PSO2| PSO3| Ps04| PO | PSO6| PSOTIPSO8
co1l 2l2 22|23 3|2 |2|2]%2]2]|2]:2
co2 2222|233 2|2]|2/|2/|3]2]:2
co3 222|223 |3 |3 |2 /|2|2]3|2]2
co4 2222|2338 |3 |2/]2/]?2 |3%]2]2
Cos 2l2 22|23 3|3 | 2|2]%2]3]|2]2

TOTAL | 15|10 |10 (10 |10 | 10| 15| 15 | 13 | 10 | 10 | 10 | 14 | 10 | 10
AVERAGE 2222233 |26/] 2|22 |28 22

3 — Strong, 2- Medium, 1- Low



https://www.udemy.com/course/chemistry-periodic-classification-of-elements/
https://alison.com/topic/learn/128224/chemical-bonding-learning-outcomes
http://www.adichemistry.com/organic/basics/iupac1/organic-iupac-nomenclature.html
https://byjus.com/chemistry/matter-solid-liquid-gas/
https://onlinecourses.nptel.ac.in/noc23_cy35/preview

SEMESTER I
CORE COURSE II: GENERAL CHEMISTRY - 11

. Total Marks
CourseCode | L | T | P|S | Credits | Inst. Hours Hours | CIA | External | Total
CU232CCL | 5| - | - |- 5 5 75 25 75 100
Pre-requisite : General Chemistry — |
Learning Objectives
1.To understand the chemistry of acids, bases and ionic equilibrium
2. To know the chemistry of hydrocarbons, applications of acids and bases
Course Outcomes
On the successful completion of the course, students will be able to:
1. explain the concept of acids, bases and ionic equilibria; periodic K1l
properties of s and pblock elements, preparation and properties of
aliphatic and aromatic hydrocarbons
2. discuss the periodic properties of s and p- block elements, reactions of K2
aliphatic and aromatic hydrocarbons and strength of acids
3. classify hydrocarbons, types of reactions, acids and bases, examine the K3
properties s and p-block elements, reaction mechanisms of aliphatic and
aromatic hydrocarbons
4. explain theories of acids, bases and indicators, buffer action and K3
important compounds of s-block elements
5. assess the application of acids, indicators, buffers, compounds of s and K4
p- block elements and hydrocarbons
K1 - Remember; K2 - Understand; K3 — Apply; K4-Analyze
Units Contents No. of
Hours

Acids, bases and lonic equilibria

15




Chemistry of s and p - Block Elements

| _ |
Chemistry of P Block Elements (Group 15-18)

I“ _ 15
Hydrocarbon Chemistry-I

| - |
Hydrocarbon Chemistry - 11

V 15

| Self-study General characteristics of s and p block elements and hydrocarbons




Textbooks

Web Resources

1.

2.

3.

1.

2.

3.

4.

5.

Madan, R.D, Sathya Prakash, 2003, Modern Inorganic Chemistry, (second
edition), S.Chand and Company, New Delhi.

Soni, P.L, 2000, Text book of Inorganic Chemistry.(Twentieth edition), Sultan

Chand Publishers.
Puri, Sharma, Kalia, 2021,Principles of Inorganic Chemistry, (Thirty third
edition),Vishal Publishers.
Reference Books

Bruce, P. Y., K. J. R. Prasad, 2008, Essential Organic Chemistry, PearsonEducation,
New Delhi.
Arun Bahl and Bahl. B.S , 2016, A Text Book of Organic Chemistry, (Twenty

second edition), S. Chand & Company Ltd.

Gurudeep Raj, 2001, Advanced Inorganic Chemistry, (Twenty Second), Goel
PublishingHouse: Meerut.
I. L. Finar, 2004, Organic Chemistry Vol-1& 2, (Sixth Edition), Pearson Education

Asia.

N. Tewari, 2011, Advanced Organic Reaction Mechanism, (Third Edition), Books &
Allied (P) Ltd.

1. https://onlinecourses.nptel.ac.inhttp://cactus.dixie.edu/smblack/chem1010/lec
ture notes/4B.html
2. http://nptel.ac.in/courses/104101090/Classification of elements and periodic
properties http://nptel.ac.in/courses/104101090/
3. http://www.auburn.edu/~deruija/pdareson.pdfhttps://swayam.gov.in/course/64 -
atomic-structure-and-chemical-bonding MOOC components
4. https://en.m.wikipedia.org
5. https://www.sciencedirect.com
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5|PSO6 | PSO7 | PSO8
co1 3102133223 |3 ]2]21]%2]3 3|3
CO2 3 3 1 2 3 2 3 3 3 2 2 2 3 3 3
cos |3|l2|2|2|3|2/3|3 |3 |3 |3 |Y]2]|2]S3:3
coa | 3| 2|2|2|3|2|3| 3|3 |3 |3 ]|?2|3]2]3
Co5 32|33 |1]2|3| 33|33 |3]3]3]?:3
TOTAL | 15|10 10|10 |13 |10 | 14| 15 | 15 | 13 | 13 | 10 | 14 ) 13 | 15
AVERAGE| 3 2 2 2 126 2 |28 3 3 26 | 2.6 2 28 | 26 3

3 — Strong, 2- Medium, 1- Low



https://onlinecourses.nptel.ac.inhttp/cactus.dixie.edu/smblack/chem1010/lec%20ture_notes/4B.html
https://onlinecourses.nptel.ac.inhttp/cactus.dixie.edu/smblack/chem1010/lec%20ture_notes/4B.html
http://nptel.ac.in/courses/104101090/Classification
http://nptel.ac.in/courses/104101090/
https://en.m.wikipedia.org/
https://www.sciencedirect.com/

SEMESTER - 11

CORE LAB COURSE II: ORGANIC ESTIMATION AND PREPARATION OF
ORGANIC COMPOUNDS

Course Ll T p s | Credits Inst. Total Marks
Code Hours | Hours CIA External | Total
Cu232CP1 3 3 3 45 25 75 100

Pre-requisite :
General Chemistry 11
Learning Objectives:

1. To develop skill in estimating organic compounds
2. To prepare organic compounds
Course Outcomes

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

1. explain the basic principles involved in organic estimation K1l
2. know the methods of preparing organic compounds. K2
3. assess the yield of different organic preparations K3
4. compare the methodologies in preparing various compounds K4
K1 - Remember; K2 - Understand; K3 - Apply; K4-Analyse
S. No Contents
Organic estimation
I
Preparation of Organic Compounds
1
Text books

1. Venkateswaran, V.; Veeraswamy, R.; Kulandaivelu, A.R, 2012, Basic Principles
of Practical Chemistry, (Second edition), Sultan Chand: New Delhi.
2. Manna, A.K, 2018, Practical Organic Chemistry, Books and Allied: India.



Reference Books

1.

2.

3.

Thomas, A.O. 1999. Practical Chemistry for B.Sc Main students. Scientific book centre,
Cannanore

Gurtu, J. N; Kapoor, R, 1987, Advanced Experimental Chemistry (Organic),Sultan
Chand: New Delhi.

Furniss,B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchell, A.R,1987, Vogel's
Textbook of Practical Organic Chemistry (Fifth edition), Pearson: India,

Web Resources

1. https://authors.library.caltech.edu.in

2. https://www.vlab.co.in/broad-area-chemical-sciences

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4 |PSO5 |PSO6 | PSO7 |PSO8

COo1 312|332 |2]|3] 3 2 2 2 2 3 3 2
CO2 3123 (3]2]|2]|3]| 3 3 2 2 2 3 3 2
CO3 3122 (3 ]2]|2]|3]| 3 3 3 2 3 3 2 2
CO4 3122 (3 ]2]|2]|3]| 3 3 3 2 2 3 2 2
TOTAL |12 8 (10|12} 8 | 8 |12 12 | 11 | 10 | 8 9 |12 | 10 | 8
AVERAGE| 3 | 2 |25/ 3 |2 | 2|3 | 3 |28 |25| 2 |225] 3 |25 | 2

3 — Strong, 2- Medium, 1- Low



https://authors.library.caltech.edu.in/
http://www.vlab.co.in/broad-area-chemical-sciences

SEMESTER - 11
ELECTIVE COURSE I1:

CHEMISTRY FOR BIOLOGICAL SCIENCES - 1l

BOTANY AND ZOOLOGY MAJOR

Course . Inst. Total Marks
Code LI TP S | Credits Hours | Hours CIA | External | Total
CU232EC1 | 4 | - - - 3 4 60 25 75 100

Prerequisites:

Chemistry for Biological Sciences — |

Learning Objectives

1. To know about amino acids, lipids, essential elements of biosystem and fundamentals
of photochemistry.
2. To understand the characteristics and structure of nucleic acids and vitamins.

Course Outcomes

On the successful completion of the course, student will be able to:
remember the importance of amino acids and learn the . K1l
COo1 .
basic concepts of Ayurveda
CO2 | understand the importance of nucleic acids and vitamins K2
CO3 | know the biological functions of lipids, oils and fats K1
Co4 understand the function and deficiency of metals in human K2
system
CO5 | outline the various type of photochemical process. K3
K1 - Remember; K2 - Understand; K3 - Apply
Unit Contents No. of
Hours
Amino Acids and Essential elements of biosystem
I 6

Nucleic acids and Vitamins




Lipids, oils and fats
11 6
AV 6
V 6
TOTAL 30

Self-study | Nucleic acids, Classification of carbohydrates, RNA and DNA
classification of lipids and Electronic excitations

Textbooks

1 V.Veeraiyan, 2009, Textbook of Ancillary Chemistry; High mount
: publishing house, Chennai, first edition.

) S.Va_ith%{anathan, 2012, Text book of Ancillary Chemistry; Priya
: Publications, Karur.

3 Arun Bahl, B.S.Bahl, 2006,Advanced Organic Chemistry; S.Chandand
: Company, New Delhi, twenty third edition,.

4 P.L.Soni, H.M.Chawla, 2007, Text Book of Organic Chemistry; SultanChand
: & sons, New Delhi.

Reference Books

1 Arun Bahl, B.S.Bahl, 2012, Advanced Organic Chemistry; 23 rd edition,
: S.Chand and Company, New Delhi.

) P.L.Soni, H.M.Chawla, 2007, Text Book of Organic Chemistry, 29 th edition,

Sultan Chand & shons, New DeIh|h ook Ph Lo
B.R. Puri, L.R. Sharma, M.S, Pathania, 2018, Text book Physical Chemistry, 47
3. thedition ,Vlsha? Publishing Co., New Delhi. y y




P.L.Soni, Mohan Katyal, 2007, Text book of Inorganic chemistry, 20 th edition,
Sultan Chand and Company, New Delhi.

P.L.Soni, Mohan Katyal, 2007, Text book of Inorganic chemistry; Sultan
Chand and Company, New Delhi, twentieth edition.

Web Resources

4.

5.

1. https://www.hsph.harvard.edu/nutritionsource/carbohydrates/

2 https://my.clevelandclinic.org/health/articles/22243-amino-acids
3. https://www.hsph.harvard.edu/nutritionsource/carbohydrates/

4 https://my.clevelandclinic.org/health/articles/22243-amino-acids
5 https://onlinecourses.nptel.ac.in/noc23_cy21/preview

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6 | PO7|PSO1|PSO2|PSO3|PSO4 | PSO5| PSO6 | PSO7|PSO8

COo1 3 2 2 2 2 2 2 3 2 2 2 2 2 2 2

COo2 3 2 2 3 3 2 2 3 2 2 2 2 3 2 2

CO3 3 2 3 3 3 2 2 3 2 2 2 2 2 2 3

CO4 3 2 3 2 2 2 2 3 2 2 2 2 2 3 2

CO5 3 3 3 3 3 2 2 3 2 2 2 2 2 2 2

TOTAL | 15 | 11 | 13 | 13 | 13 | 10 | 10 15 10 10 10 10 11 11 11

AVERAGE| 3 | 22 |26 | 26| 26| 2 2 3 2 2 2 2 22 | 22 | 22

3 — Strong, 2- Medium, 1- Low



https://www.hsph.harvard.edu/nutritionsource/carbohydrates/
https://my.clevelandclinic.org/health/articles/22243-amino-acids
https://www.hsph.harvard.edu/nutritionsource/carbohydrates/
https://my.clevelandclinic.org/health/articles/22243-amino-acids
https://onlinecourses.nptel.ac.in/noc23_cy21/preview

SEMESTER - 11
ELECTIVE LAB COURSE Il : SYSTEMATIC ANALYSIS OF ORGANIC

COMPOUNDS
BOTANY AND ZOOLOGY MAJOR
Course . Inst. Total Marks
Code LI TP S | Credits Hours | Hours CIA | External | Total
CU232EP1 2 2 2 30 25 75 100

Prerequisites:
Higher secondary chemistry
Learning Objectives

1. To identify of organic functional groups
2. To determine elements in organic compounds.

Course Outcomes

On the successful completion of the course, student will be able to:
1 learn to test the organic substances K1l
5 identify the functional group present in the organic K2
compounds
3 detect the elements present K3
4 distinguish between aliphatic, aromatic, saturated and K3
unsaturated compounds
5 analyze the given organic substance K4
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze
Unit Contents No. of
Hours
SYSTEMATIC ANALYSIS OF ORGANIC COMPOUNDS
I 30
TOTAL 30
Self Study | Study of functional groups

Reference Books
Thomas, A.O. (1999). Practical Chemistry for B.Sc Main students. Scientific
1 book centre, Cannandre

Mendham, J.; Denney, R. C.; Barnes, J. D.; Thomas, M.; Sivasankar, B.;

2000, Vogel’s Textbook of Quantitative Chemical Analysis, 6th  ed.;
PearsonEducation Ltd: New Delhi,.



Textbooks

Venkateswaran, V.; Veeraswamy, R.; Kulandivelu, A.R.2002, Basic Principles
ofPractical Chemistry,2nd ed.; Sultan Chand &Sons:, New Delhi.
2 Nad, A. K.; Mahapatra, B.; Ghoshal, 2003, An advanced course in Practical

Thomas, A.O. 1999. Practical Chemistry for B.Sc Main students. Scientific book
centre, Cannanore.

4 Vogel, A.l. 1990. A Text Book for Qualitative Inorganic Analysis. The English
Language Book Society and Longmans.

Web Resources
1. http://www.federica.unina.it/agraria/analytical-chemistry/volumetric- analysis

2. https://chemdictionary.org/titration-indicator/

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5| PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5 | PSO6 | PSO7|PSO8

CO1 3 3 3 2 2 2 2 3 2 2 2 2 2 2 2

CcO2 3 2 2 3 3 2 2 3 2 2 2 3 2 2 2

CO3 3 2 3 3 3 2 2 3 2 2 2 2 2 2 2

CO4 3 2 3 2 2 2 2 3 2 2 2 2 2 2 2

CO5 3 3 3 3 3 2 2 3 2 2 2 2 2 2 3

TOTAL 15 | 12 | 14 | 13 | 13 | 10 | 10 15 10 10 10 11 10 10 11

AVERAGE| 3 | 24 |28 | 26 | 26| 2 2 3 2 2 2 2.2 2 2 2.2

3 — Strong, 2- Medium, 1- Low



http://www.federica.unina.it/agraria/analytical-chemistry/volumetric-

SEMESTER - 11
NON MAJOR ELECTIVE NME Il : COSMETICS AND PERSONAL GROOMING

Course . Inst. Total Marks
Code LI TP S | Credits Hours | Hours CIA | External | Total
CU232NM1 | 2 2 2 30 25 75 100

Pre-requisite:
Students should have elementary knowledge on cosmetics and self-care.

Learning Objectives:
1. To provide basic knowledge of the Cosmetics.
2. To know the chemicals, present in hair and skin care products

Course Outcomes

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

1. | remember the composition of various chemicals in cosmetic products K1

9 understand the methods of beauty treatments and their advantages and K2
" | disadvantages

3. | apply the functions of various chemicals in cosmetics K3

4. | analyze the advantages and hazards of cosmetics K4

5 evaluate the quality of cosmetics on the basis of their chemical K5
" | composition

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate

No. of

Unit Contents
Hours

Skin care

Make up

(op]

Perfumes

<
o




Beauty treatments

TOTAL 30

Self study | Astringent, skin tonics, ingredients of hair dye, Classification of perfumes
and hair colouring

Text books
1. Thankamma Jacob, 1997. Foods, drugs and cosmetics — A consumer guide,
Macmillan publication, London.
2. André ,0. B., Howard, I. M., Marc, P.2009.Handbook of Cosmetic Science and
Technology, (Third Edition). CRC Press
Reference Books
1. George Howard, 1987. Principles and practice of perfumes and cosmetics Stanley
Therones, Chettenham.
2. Wilkinson, J. B. E., Moore R. J., 1997. Harry’s cosmeticology, (Seventh Edition).
Chemical Publishers, London.
Web Resources
1. http://www.khake.com/page75.html
2. https://www.healthline.com/health/beauty-skin-care/astringent#vs-toner
3. https://makeupandbeauty.com/beauty-treatments-home/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3 PS04/ PSOS | PSO6| PSOT7) PSO8

co1 2 132,22 |3]3 2 3 3 2 2 3 2 2

Co2 31222 |3]2]2 2 3 2 2 2 2 2 2

COo3 2 (2 (2|3 |3|2)|2 2 3 3 2 2 2 3 2

CO4 312|332 ]|2)|2]| 2 3 2 2 3 2 2 2

CO5 212|313 |3]2]|2 2 3 2 2 3 2 3 2

TOTAL |12 10|12 |13 |13 |11 10| 10 | 15 | 12 | 10 | 12 | 11 | 12 | 10

AVERAGE |24 | 2 |24]126(26|22]| 2 2 3 |24 2 | 24|22 24| 2

3 — Strong, 2- Medium, 1- Low


http://www.khake.com/page75.html
https://www.healthline.com/health/beauty-skin-care/astringent#vs-toner
https://makeupandbeauty.com/beauty-treatments-home/

SEMESTER I
SKILL ENHANCEMENT COURSE SEC I: DAIRY CHEMISTRY

CourseCode | L | T | P|S | Credits | Inst. Hours

Total Marks

Hours | CIA | External | Total

CU232SE1 1(-11)- 2 2 30 25 75 100

Pre-requisite:

Higher secondary Chemistry

Learning Objectives:

1.
2.

To understand the composition and processing of milk.
To know the constituents and preparation of milk and milk products.
Course Outcomes

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

1

remember the composition of milk and its processing.

K1

2

understand the physio-chemical properties, pasteurization process and
manufacture of milk and milk products

K2

apply the procedure for milk processing and determine the adulterants present
in dairy products

K3

analyze the ingredients, nutritive values and manufacture of special milks and
dairy products.

K4

evaluate fat, SNF, specific gravity, acidity, pH, surface tension, viscosity and
physio-chemical properties of milk and milk products.

K5

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate

Unit

Contents

No. of
Hours

Composition of Milk

Milk - definition - general composition of milk - constituents of milk - lipids,
proteins, carbohydrates, vitamins and minerals - physical properties of milk -
colour, odour, acidity, specific gravity, viscosity and conductivity - Factors
affecting the composition of milk.

Processing of Milk

Microbiology of milk - destruction of micro - organisms in milk, physico-
chemical changes taking place in milk due to processing - boiling,
pasteurization - types of pasteurization - Bottle, Batch and High Temperature
Short Time (HTST) - Vacuum pasteurization - Ultra High Temperature (UHT)
pasteurization.

Major Milk Products

Cream - definition - composition - chemistry of creaming process - gravitational
and centrifugal methods of separation of cream. Butter - definition - composition
- theory of churning - desi butter - salted butter, estimation of acidity and moisture
content in butter. Ghee - major constituents - common adulterants added to ghee
and their detection.

Special Milk
Standardised milk - definition - merits - reconstituted milk - definition - flow
diagram of manufacture - Homogenised milk - flavoured milk - vitaminised milk




- toned milk - Incitation milk - Vegetable toned milk - humanized milk -
condensed milk - definition, composition and nutritive value.

Estimation and Preparation of milk and milk products

Estimation of fat, SNF, specific gravity and acidity of milk. Determination of

V pH, surface tension and viscosity of milk. Preparation of butter - ghee - milk 6

powder and ice cream. Preparation of indigenous milk products - khoa - chenna

- paneer and kulfi.

Total Hours 30
Self-study General composition and constituents of milk, physico-chemical changes in milk
processing, composition of cream, butter and ghee, nutritive value of special milks,
Preparation of milk products
Text Books

1. Bagavathi Sundari K., 2006. Applied Chemistry (First Edition). MJP Publishers,

Chennai.

2. Mathur M.P., Datta Roy, D., Dinakar, P., 2008. Text Book of Dairy Chemistry (First

Edition).

Indian Council of Agricultural Research, New Delhi.

3. Saurav Singh, 2013. A Text Book of Dairy Chemistry (First Edition). Daya Publishing

House, India.
4. ChoudharyP.L.,2021. Text Book of Dairy Chemistry. Bio-Green Book Publishers, New

Delhi.

Reference Books

1. Robert Jenness, Patom, S., 2005. Principles of Dairy Chemistry. John Wiley & Sons,
NewYork.
2. Wond, F.P., 2006 . Fundamentals of Dairy Chemistry. Springer Publications,

Singapore.

3. Sukumar De, 2021. Outlines of Dairy Technology. Oxford University Press, New

Delhi.

4. Fox, P.F., McSweeney, P.L.H., 2016. Dairy Chemistry and Biochemistry (Second

Edition). Springer Publication, Singapore.

5. Fox, P.F.

, Uniacke-Lowe, T., McSweeney, P.L.H., O’Mahony, J.A., 2015. Dairy

Chemistry and Biochemistry (Second Edition). Springer Publication, Singapore.




Web Resources

1. https://authors.library.caltech.edu.in
2. http://ecoursesonline.iasri.res.in/course/view.php?id=88
3. https://onlinecourses.nptel.ac.in/noc23 agl8/preview
4. https://www.academia.edu/28720946/fundamentals of dairy chemistry 3 rd edition
5. https://www.agrimoon.com/wp-content/uploads/chemistry-of-milk.pdf
6. http://students.aiu.edu/submissions/profiles/resources/onlineBook/U7Y?2y8 Dairy Ch
emistry and Biochemistry.pdf
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PS0O4|PSO5|PSO6|PSO7|PSO8
CoO1 3 2 2 3 2 2 3 3 2 2 2 2 3 2 2
CO2 3 3 2 3 2 2 3 3 2 2 2 2 3 2 3
CO3 3 3 2 3 2 2 3 3 3 2 2 2 3 2 3
CO4 3 3 2 3 2 2 3 3 3 2 2 2 3 2 3
CO5 3 3 2 3 2 2 3 3 3 3 2 3 3 2 3
TOTAL 15|14 | 10 | 15| 10 | 10 | 15 15 13 11 10 11 15 10 14
AVERAGE| 3 | 28| 2 3 2 2 3 3 2.6 2.2 2 2.2 3 2 2.8

3 —Strong, 2- Medium, 1- Low



https://authors.library.caltech.edu.in/
http://ecoursesonline.iasri.res.in/course/view.php?id=88
https://onlinecourses.nptel.ac.in/noc23_ag18/preview
https://www.academia.edu/28720946/FUNDAMENTALS_OF_DAIRY_CHEMISTRY_3_RD_EDITION
https://www.agrimoon.com/wp-content/uploads/CHEMISTRY-OF-MILK.pdf
http://students.aiu.edu/submissions/profiles/resources/onlineBook/U7Y2y8_Dairy_Chemistry_and_Biochemistry.pdf
http://students.aiu.edu/submissions/profiles/resources/onlineBook/U7Y2y8_Dairy_Chemistry_and_Biochemistry.pdf

SEMESTER | & 11
Life Skill Training I: Catechism
Course Code: UG232LC1

Hours Credit Total Hours Total Marks

1 1 30 100

Objectives:
1. To develop human values through value education
2. To understand the significance of humane and values to lead a moral life
3. To make the students realize how values lead to success

Course Upon completion of this course the students will be able to
Outcome

CO-1 understand the aim and significance of value education

CO-2 develop individual skills and act confidently in the society

CO-3 learn how to live lovingly through family values
CO-4 enhance spiritual values through strong faith in God
CO-5 learn good behaviours through social values

Unit |
Value Education:
Human Values — Types of Values — Growth — Components — Need and Importance
Bible Reference: Matthew: 5:3-16
Unit 11
Individual VValues: Esther
Vanishing Humanity — Components of Humanity — Crisis — Balanced Emotion —
Values of Life
Bible Reference: Esther 8:3-6
Unit 11
Family Values: Ruth the Moabite
Respecting Parents — Loving Everyone — Confession — True Love
Bible Reference: Ruth 2:10-13
Spiritual Values: Hannah
Faith in God — Wisdom — Spiritual Discipline — Fear in God — Spiritually Good Deeds
Bible Reference: 1 Samuel 1:24-28
Unit IV
Social Values: Deborah
Good Behaviour — Devotion to Teachers — Save Nature — Positive Thoughts —The
Role of Youth in Social Welfare
Bible Reference: Judges 4:4-9
Unit vV
Cultural Values: Mary of Bethany
Traditional Culture — Changing Culture — Food — Dress — Habit — Relationship —
Media — The Role of Youth
Bible Reference: Luke 10:38-42
Text Book
Humane and Values. Holy Cross College (Autonomous), Nagercoil
The Holy Bible



SEMESTER | & |1
Life Skill Training I: Moral
Course Code: UG232LM1
Hours Credit Total Hours Total Marks
1 1 30 100

Objectives:
1. To develop human values through value education
2. To understand the significance of humane and values to lead a moral life
3. To make the students realize how values lead to success
Course Upon completion of this course the students will be able to
Outcome
CO-1 understand the aim and significance of value education
CO-2 develop individual skills and act confidently in the society
CO-3 learn how to live lovingly through family values
CO-4 enhance spiritual values through strong faith in God
CO-5 learn good behaviours through social values

Unit |
Value Education:
Introduction — Limitations — Human Values — Types of Values — Aim of Value
Education — Growth — Components — Need and Importance
Unit 11
Individual Values:
Individual Assessment — Vanishing Humanity — Components of Humanity — Crisis —
Balanced Emotion — Values of Life
Unit 111
Family Values:
Life Assessment — Respecting Parents — Loving Everyone — Confession — True Love
Unit IV
Spiritual Values:
Faith in God — Wisdom — Spiritual Discipline — Fear in God — Spiritually Good Deeds

Unit VvV
Social Values:
Good Behaviour — Devotion to Teachers — Save Nature — Positive Thoughts — Drug
Free Path — The Role of Youth in Social Welfare
Unit VI
Cultural Values:
Traditional Culture — Changing Culture — Food — Dress — Habit — Relationship —
Media — The Role of Youth
Text Book
Humane and Values. Holy Cross College (Autonomous), Nagercoil

Content addressed with Local Needs
Content addressed with National Needs
Content addressed with Regional Needs
Content addressed with Global Needs




DEPARTMENT OF CHEMISTRY

Vision

Impart quality education, scientific skills, academic excellence, research
attitude and skills to face global challenges

Mission

To develop intellectual and professional skills of the students

To provide a firm foundation in chemical concepts, laws and theories

To sharpen the scientific knowledge

To enhance critical thinking, problem solving ability, scientific temper and
innovation

5. To apply chemistry in medicine, biology, industry and environment

el A =

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)
PEOs Upon completion of M. Sc. Chemistry Mapping with
Programme, the graduates will be able to: Mission
PEO1 | apply scientific and computational technology to | M1, M2
solve social and ecological issues and pursue
research.
PEO2 | continue to learn and advance their career in M4 & M5
industry both in private and public sectors.
PEO3 | develop leadership, teamwork, and professional | M2, M5 & M6
abilities to become a more cultured and civilized
person and to tackle the challenges in serving the

country.
PROGRAMME OUTCOMES (POs)
POs | Upon completion of M.Sc. Chemistry Programme, the Mapping with
graduates will be able to: PEOs
PO1 apply their knowledge, analyze complex problems, think PEO1 & PEO2

independently, formulate and perform quality research.

PO2 carry out internship programmes and research projects to develop PEO1, PEO2 & PEO3
scientific and innovative ideas through effective communication.

PO3 develop a multidisciplinary perspective and contribute to the PEO2
knowledge capital of the globe.

PO4 develop innovative initiatives to sustain eco-friendly environment | PEO1, PEO2

PO5 through active career, team work and using managerial skills guide | PEO2
people to the right destination in a smooth and efficient way.

PO6 employ appropriate analysis tools and ICT in a range of learning | PEO1, PEO2 & PEO3
scenarios, demonstrating the capacity to find, assess, and apply
relevant information sources.

PO7 learn independently for lifelong executing professional, social and | PEO3
ethical responsibilities leading to sustainable development.




Programme Specific Outcomes (PSOs)

PSO Upon completion of M.Sc Chemistry programme, the graduates Mapping
will be able to: with POs

PSO-1 impart in-depth knowledge about various aspects of chemistry withinan | PO1
environment committed to excellence

PSO-2 develop critical thinking, technical skills and innovative ideas in PO2, PO3
analysing and solving problems in the field of chemistry

PSO-3 explore and expedite the recent avenues in chemistry research across the | PO4
globe with professional competency

PSO-4 inculcate positive approach towards environment and ecology from the | PO4, PO7
chemistry perspective

PSO-5 promote entrepreneurial skills and become self-reliant PO5, PO6

Mapping of PO’S and PSO’S (Science)

POs PSO1 PSO 2 PSO3 PSO4 | PSO5
PO1 3 3 2 3 2
PO 2 3 2 3 3 3
PO 3 3 3 3 2 2
PO 4 3 3 2 3 3
PO 5 3 3 3 2 3
PO 6 2 3 3 3 2
PO 7 3 2 2 3 2
Total 20 19 18 19 17
Average 2.7 2.7 2.5 2.7 24

Strong -S (3), Medium — M (2), Low - L (1)

Eligibility Norms For Admission:

A pass in the B. Sc. Chemistry as major with the minimum of 50% in major and
major related courses or equivalent examination as per the norms of Manonmaniam
Sundaranar University, Tirunelveli. For SC / ST candidates a pass in B.Sc.

Chemistry is sufficient.

Duration of the Programme: 2 years
Medium of Instruction: English
Passing minimum

A minimum of 50% in the external examination and an aggregate of 50% is required.

There is no minimum pass mark for the continuous internal assessment.

Components
Courses No. of Courses Total Marks
Core Courses 8x100 800
Core Practical 4x100 400
Project 1x100 100
Elective courses 6x100 600
Total marks 19x100 1900




Course Structure

Distribution of Hours and Credits

Course SEMESTER Total
I I i v Hours | Credits
Core— Theory 76)+ |6(5)+ |6(B)+ |[6(5)+
6 (5) + 6 (5)
76) |65 [ >
6 (5)
Core Practical 6 (4) 6(4) 16(4)

i 5@+ |40+ 3(3) 16 12
Elective Course 53)  |4(@3) _ 4(3) 9 6
Core Project - - F 10 (7) 10 7
Skill Enhancement Course - 4(2) 13(2) 4 (2) 11 6

Internship/ Industrial
Activity ] ) 2) ) 2
Extension Activity - - @ - 1
Total 30 (20)| 30 (22)|30 (26) 30 (23) 120 91
Total Number of Hours = 120
Co-curricular Courses
Course SEMESTER Total
| I i v Credits
Life Skill Training — - (1) - - 1
Life Skill Training —II - - - (1) 1
Field Project i (1) i 1
Specific Value-Added
Courses (1) (1) 2
Generic Value-Added
Courses (1) (1) 2
MOOC (1) 1) 2
Community Engagement (1) 1
Activity (UBA)
Total Number of Credits = 91+10

Non- academic courses are mandatory and conducted outside the regular

working hours.




Courses Offered
Semester |

Course
Code

Title of the Course

Hours /
Week

Credits

CP231CC1

Core Course I: Organic Reaction Mechanism — |

5

CP231CC2

Core Course Il: Structure and Bonding in Inorganic
compounds

5

CP231CP1

Core Lab Course I: Organic Chemistry Practical

4

CP231EC1

Elective Course |
a)Nano Materials and Nano Technology

CP231EC2

Elective Course |
b) Pharmaceutical Chemistry

CP231EC3

Elective Course |
c)Analytical Chemistry

CP231EC4

Elective Course 1l
a) Electrochemistry

CP231EC5

Elective Course II:
b) Molecular Spectroscopy

CP231EC6

Elective Course II:
c)Industrial Products

Total

30

20

Semester 11

Course
Code

Title of the Course

Hours /
Week

Credits

CP232CC1

Core Course I1I: Organic Reaction Mechanism-11

6

5

CP232CC2

Core Course IV: Physical Chemistry-I

6

5

CP232CP1

Core Course Il: Lab Course

6 (3+3)

4 (2+2)

CP232EC1

Elective Course IlI:
a) Medicinal Chemistry

CP232EC2

Elective Course IlI:
b) Green Chemistry

CP232EC3

Elective Course IlI:
c¢)Transition Metal Chemistry

CP232EC4

Elective Course IV:
a)Bio Inorganic Chemistry

CP232ECS5

Elective Course 1V:
b) Material Science

CP232EC6

Elective Course 1V:
c¢) Organometallic Chemistry

CP232SE1

Skill Enhancement Course |
Health Science

Total

30

22




Semester |11

Course . Hours / .
Code Title of the Course Week Credits
CP233CC1 | Core Course V: Organic Synthesis and
) 6 5
Photochemistry
CP233CC2 | Core Course VI: Coordination Chemistry-I 6 5
CP233CP1 Core Lab Course Ill: Physical Chemistry 6 5
CP233CP2 Core Lab Course I1V: Analytical
: . . 6 4
Instrumentation Technique Practicals
CP233EC1 Elective Course V:
a) Pharmacognosy and Phytochemistry 3 3
CP233EC2 Elective Course V:
b) Biomolecules and Heterocyclic compounds
CP233EC3 Elective Course V:
c) Surface Chemistry and Catalysis
CP233SE1 Skill Enhancement Course Il
. o 3 2
Professional Communication
CP233I1S1 Internship/ Industrial Activity - 2
Total 30 26
Semester 1V
Course . Hours / .
Code Title of the Course Week Credits
CP234CC1 | Core Course VII: Coordination Chemistry-II 6 5
CP234CC2 | Core Course VIII: Physical Chemistry-11 6 5
CP234EC1 Elective Course VI:
a) Chemistry of Natural products
CP234EC2 Elective Course VI: 4 3
b) Polymer Chemistry
CP234EC3 Elective Course VI:
c) Applied Organic Chemistry
P234PW1 Core Project 10 7
CP234SE1 Skill Enhancement Course 1|
4 2
Chemistry for Advanced Research Studies
CP234EA1 | Extension Activity - 1
Total 30 23
TOTAL 120 91




Semester Code Title of the Course Credit
| &Il PG23LST1 | Life Skill Training 1
&IV - MOOC 1+1
I PG232CE1 | Community Engagement Activity 1
(UBA)
& v PG23LST2 | Life Skill Training 1
I CP231FP1 | Field Project 1
1&I11 CP231V01 | Specific Value-added Course 141
/CP233V01
PG232V01- | Generic Value-added Course
PG232V12/
&IV PG234V/01- 1+1
PG234V12
Total 10
Co-curricular Courses
Specific Value added Course
S. No. | Course code Title of the course Total hours
I CP231Vv01 Herbal Product Development and Formulation 30
Examination Pattern
i)  Core Course / Elective Course
Internal: External-25:75
Continuous Internal Assessment (CIA)
Internal Components and Distribution of Marks
Components Marks
Internal test (2) (40 marks) 10
Quiz (2) (20 marks) 5
Seminar (10 marks) 5
Assignment: (Model Making, Exhibition, Role Play, Group Discussion, 5
Problem Solving, Class Test, Open Book Test (Minimum three items
per course) (30 marks)
Total 25
Question Pattern
Internal Test Marks | External Exam Marks
Part A 4 x 1 (No choice) 4 Part A 10 x 1 (No choice) 10
Part B 3 x 4(Internal choice) | 12 Part B 5 x 6 (Internal choice) 30
Part C 3 x 8 (Internal choice) | 24 Part C 5 x 12 (Internal choice) 60
Total 40 Total 100




ii) Lab Course:
Ratio of Internal and External= 25:75
Total: 100 marks

Internal Components and Distribution of Marks

Internal Components Marks
Performance of the Experiments 10
Regularity in attending practical and submission of records 5
Record 5
Model exam 5
Total 25
Question pattern
External Exam Marks
Major Practical 75
Minor Practical / Spotters /Record
Total 75
iii) Skill Enhancement Course
Ratio of Internal and External = 25: 75
Internal Components and Distribution of Marks
Components Marks
Internal test (2) 10
Quiz (2) 5
Assignment: (Model Making, Exhibition, Role Play, Album, Group 10
Activity (Mime, Skit, Song) (Minimum three items per course)
Total 25
Question Pattern
Internal Test Marks | External Exam Marks
Part A 2 x 2(No Choice) 4 Part A 5 x 2(No Choice) 10
Part B 3 x 4 (Open choice Three 12 Part B 5 x 5 (Open choice 25
out of Five) any Five out of Eight)
Part C 1 x 9 (Open choice One 9 Part C 5 x 8 (Open choice 40
out of Three) any Five out of Eight)
Total 25 Total 75
iv) Internship/ Industrial Activity
Components Marks
Industry Contribution 50
Report & Viva-voce 50
V) Core Project:

Ratio of Internal and External 25 : 75




Internal (Supervisor)

Marks

| Review
Il Review
Report
External (External Examiner)
Report
Viva-voce (individual, open viva-voce)
Total | 100
Co-Curricular Courses:
(i) Life Skill Training
Internal Component
Components Marks
Album (20 pages) 30
Life Skill Training -1 Group Song, Mime, Skit 20
(Group of 5students)
Total 50
Life Skill Training -11 Case Study (30 pages) 50
Total 50

External Component

Written Test

Five out of Seven (5 x 10), 50

Total 50
(i) Field Project:
Components Marks
Field Work 50
Report & Viva-voce 50

(iii) Specific Value-Added Courses & Generic Value-Added Courses:

Components Marks
Internal 25
External 75

(iv) Community Engagement Activity-UBA

Internal Component

Component Marks

Attendance (Field Work) 30

Participation 20
Total 50




External Component

Component Marks
Group Project Report/ Case Study 50
(10-15 pages in print)

Total 50

Outcome Based Education
(i) Knowledge levels for assessment of Outcomes based on Blooms Taxonomy

S. No | Level Parameter Description

1 Kl Knowledge/Remembering It is the ability to remember
the previously learned

2 K2 Comprehension/Understanding | The learner explains ideas or
concepts

3 K3 Application/Applying The learner uses information
in a new way

4 K4 Analysis/Analysing The learner distinguishes
among different parts

5 K5 Evaluation/Evaluating The learner justifies a stand or
decision

6 K6 Synthesis /Creating The learner creates a new
product or point of view

(if) Weightage of K — levels in Question Paper
Number of questions for each cognitive level:

Assessment Cognitive Kl K2 K3 K4, KS5, | Total
Level K6

Internal Test Part A A A/B|[C|lA|B|C
No. of |1 1 1(2 (11210
Questions

External Part A A AIB|C|A|B|C

Examination
No. Oof | 3 3 112131212120
Questions

Evaluation

i. The performance of a student in each Course is evaluated in terms of percentage of

marks with a provision for conversion to grade points.

ii. Evaluation for each Course shall be done by a Continuous Internal Assessment (CIA)
by the Course teacher as well as by an end semester examination and will be

consolidated at the end of the semester.

iii. There shall be examinations at the end of each semester, for odd semesters in

October/November; for even semesters in April / May.

iv.A candidate who does not pass the examination in any course (s) shall be permitted to
re-appear in such failed course (s) in the subsequent examination to be held in October




/ November or April / May. However, candidates who have arrears in Practical
Examination(s) shall be permitted to re-appear for their arrears only along with Regular
Practical examinations in the respective semester.

iv.Viva- voce: Each candidate shall be required to appear for Viva-voce Examination in
defense of the Project.

vi. The results of all the examinations will be published in the College website.

Conferment of the Master’s Degree
A candidate shall be eligible for the conferment of the Degree of Master of Arts /
Science / Commerce only if the minimum required credits for the programme thereof
(91 +10 credits)
Is earned.
Grading System
For a semester examination:
Calculation of Grade Point Average for End Semester Examination:
GPA = Sum of the multiplication of grade points by the credits of the course
Sum of the credits of the courses (passed) in a semester
For the entire programme:

Cumulative Grade Point Average (CGPA) ZnZiCniGni / ZniZiCni

CGPA = Sum of the multiplication of grade points by the credits of the entire
programme Sum of the credits of the courses of the entire programme
Where
Ci - Credits earned for course i in any semester
Gi - Grade point obtained for course i in any semester
n - semester in which such courses were credited

Final Result
Conversion of Marks to Grade Points and Letter Grade
Range of Marks Grade Points Letter Grade Description
90-100 9.0-10.0 o) Outstanding
80-89 8.0-8.9 D+ Excellent
75-79 7.5-7.9 D Distinction
70-74 7.0-74 A+ Very Good
60-69 6.0-6.9 A Good
50-59 5.0-5.9 B Average
00-49 0.0 U Re-Appear
ABSENT 0.0 AAA ABSENT




Overall Performance

CGPA Grade Classification of Final Results
9.5-10.0 O+ .

9.0 and above but below 9.5 ) First Class — Exemplary™
8.5 and above but below 9.0 D++

8.0 and above but below 8.5 D+ First Class with Distinction*
7.5 and above but below 8.0 D

7.0 and above but below 7.5 A++ .

6.5 and above but below 7.0 A+ First Class

6.0and above but below 6.5 A

5.5and above but below 6.0 B+

5.0 and above but below 5.5 B Second Class

0.0 and above but below 5.

100 U Re-appear

*The candidates who have passed in the first appearance and within the prescribed semester
are eligible.




FIRST YEAR - SEMESTER - |

CoRrEe- I: Organic Reaction Mechanism — |

Inst Total Marks
CourseCode |L | T|P|S|Credits 5 " | Hours

ours CIA | External | Total
CP231CC1 611 5 7 105 25 75 100

Pre-requisites:

Students should know the simple reaction mechanisms in Organic Chemistry

Learning Objectives:

1. To understand the mechanism of various organic reactions.

2. To correlate and appreciate the differences involved in the various types of organic

reaction mechanisms.
3. To design feasible synthetic routes for the preparation of organic compounds.
Course Outcomes

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

S . : K1l & K2
Recall the basic principles of organic chemistry.
Understand the formation and detection of reaction intermediates of organic | K1 & K2
reactions.
Predict the reaction mechanism of organic reactions and stereochemistry of | K2 &K4
organic compounds.
Apply the principles of kinetic and non-kinetic methods to determine the | K2 &K3
mechanism of reactions.
Design and synthesize new organic compounds by correlating the K5 & K6
stereochemistry of organic compounds.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create

. No. of
Units Contents 0.0
Hours
Methods of Determination of Reaction Mechanism
I 21
product analysis, determination of intermediates-isolation, detection, and




trapping. Cross-over experiments, isotopic labelling, isotope effects and
stereo chemical evidences. Kinetic methods - relation of rate and
mechanism .Effect of structure on reactivity: Hammett and Taft equations.
Linear free energy relationship, partial rate factor, substituent and reaction
constants.

Aromatic and Aliphatic Electrophilic Substitution

Aromaticity: Aromaticity in benzenoid, non-benzenoid, heterocyclic
compounds and annulenes. Aromatic electrophilic substitution: Orientation

Halogen electrophiles: chlorination and bromination; Carbon electrophiles:

Friedel-Crafts alkylation, acylation and arylation reactions. Aliphatic
electrophilic substitution Mechanisms: SE2 and SEi, SE1- Mechanism and
evidences.

21

Aromatic and Aliphatic Nucleophilic Substitution

Aromatic nucleophilic substitution: Mechanisms - SyAr, Sy1 and Benzyne
mechanisms - Evidences - Reactivity, Effect of structure, leaving group and
attackingnucleophile. Reactions: Oxygen and Sulphur-nucleophiles,
Bucherer and Rosenmund reactions, von Richter, Sommelet- Hauser and
Smiles rearrangements. Sn1, ion pair, Sn2 mechanisms and evidences.

21

Stereochemistry-I

Introduction to molecular symmetry and chirality — axis, plane, center,
alternating axis of symmetry. Optical isomerism due to asymmetric and
dissymmetric molecules with C, N, S based chiral centers. Optical purity,
prochirality, enantiotopic and diastereotopic atoms, groups, faces, axial and
planar chirality, chirality due to helical shape, methods of determining
theconfiguration. Racemic modifications: Racemization by thermal, anion,
cation, reversible formation, epimerization, mutarotation.D, L system,
Cram’s and Prelog’s rules: R, S-notations, proR, proS, side phase and re
phase Cahn-Ingold-Prelog rules, absolute and relative configurations.

21




Stereochemistry-11

Conformation and reactivity of acyclic systems, intramolecular
rearrangements, neighbouring group participation, chemical consequence of
conformational equilibrium - Curtin-Hammett Principle. Stability of five
and six-membered rings: mono-, di- and poly substituted cyclohexanes,

. s 21
conformation and reactivity in cyclohexane systems. Fused and bridged

Self study | Unit-1&V

Reaction mechanisms and Conformations of simple organic compounds.

Reference Books

(i) J.Clayden, N. Greeves, S. Warren, (2014), Organic Compounds, 2"%dition, Oxford
University Press.

(if)F.A. Carey and R.J. Sundberg, (2007), Advanced Organic Chemistry Part-A and B,
5t edition, Kluwer Academic / Plenum Publishers.

(iii)  P.S.Kalsi (2015), Stereochemistry of carbon compounds, 8™ edition, New Age
International Publishers.

(iv)  E.L.Eliel, (2000), Stereochemistry of Carbon Compounds, Tata-McGraw Hill.

(v) 1. L. Finar (2004), Organic chemistry, Vol-1&2, 6" edition, Pearson Education Asia.
Web Resources

(i) https://sites.google.com/site/chemistryebookscollection02/home/organic-

chemistry/organic

(i) .https://www.organic-chemistry.org/

(iii)  https://mechanisms.edu.rsc.org

(iv)  https://www.masterorganicchemistry.com/reaction-quide/

(v)https://commonorganicchemistry.com/

MAPPING WITH PROGRAMME OUTCOMES


https://sites.google.com/site/chemistryebookscollection02/home/organic-chemistry/organic
https://sites.google.com/site/chemistryebookscollection02/home/organic-chemistry/organic
https://www.organic-chemistry.org/
https://mechanisms.edu.rsc.org/
https://www.masterorganicchemistry.com/reaction-guide/
https://commonorganicchemistry.com/

AND PROGRAMME SPECIFIC OUTCOMES

PO1[PO2[PO3[P0O4[PO5| PO6 | PO7 [PSO1[PSO2[PSO3[PSO4|PSO5
co1 3| 3|33 2]3]2] 373 3 | 3 3
CcO2 2 3 [3 |3 |33 ]3] 2 3 3 3 3
CO3 3323332373 2 | 3 3
CO4 2 | 31333 23] 213 3 | 3 3
CO5 2 | 3] 2|33 3 ]3] 213 2 | 3 3

TOTAL |12 [ 15 |13 |15 |14 | 14 [ 13 | 12 | 15 | 13 | 15 | 15

AVERAGE| 24| 3 [26] 3 [28] 28|26 | 24 | 3 | 26 | 3 3

3 — Strong, 2- Medium, 1- Low




SEMESTER - |

CoRE — I1: Structure and Bonding in Inorganic Compounds

Inst Total Marks
Course Code | L | T |P | S| Credits 5 " | Hours

ours CIA | External | Total
CP231CC2 111 5 7 105 | 25 75 100

Pre-requisites:

Students should have elementary knowledge of structure &bonding in inorganic

compounds.

Learning Objectives:

To gain fundamental knowledge on the structural aspects of ionic crystals.
To familiarize various diffraction and microscopic techniques.

To study the effect of point defects and line defects in ionic crystals.

To evaluate the structural aspects of solids.

abrwbdE

Course Outcomes

To determine the structural properties of main group compounds and clusters.

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

1. Recall &Predict the geometry of main group compounds and clusters. K1& K4
Explain about the packing of ions in crystals and apply the radius ratio rule to | K2 & K3
2. predict the coordination number of cations.
Understand the various types of ionic crystal systems and analyze their | K2 & K4
3. | structural features.
4. | Explain the crystal growth methods K1& K2
Understand the principles of diffraction techniques and microscopic K2 & K5

techniques and evaluate the structure of solids.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create




Units

Contents

No. of
Hours

Structure of main group compounds and clusters
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21

Solid state chemistry — |

21

Solid state chemistry — 11

Spinels -normal and inverse types and perovskite
structures. Crystal Growth methods: From melt and solution
(hydrothermal, sol-gel methods) — principles and examples.

21

Techniques in solid state chemistry

Electron diffraction technique — principle,
instrumentation and application. Electron microscopy — difference
between optical and electron microscopy, theory, principle,
instrumentation, sampling methods and applications of SEM and TEM.

21

Band theory and defects in solids

21




Unit-11

Self-stud Solid state chemistry — I: lonic crystals: Packing of ions in simple, hexagonal and
elf-study
cubic close packing, voids in crystal lattice

Reference Books

1. D. E. Douglas, D.H. McDaniel and J. J. Alexander, (1994), Concepts and Models in
Inorganic Chemistry, 3rd Ed.

2. RJD Tilley, (2013), Understanding Solids - The Science of Materials, 2nd edition,
Wiley Publication.

3. CNR Rao and J Gopalakrishnan, (1990), New Directions in Solid StateChemistry, 2nd
Edition, Cambridge University Press.

4. T. Moeller, (1982), Inorganic Chemistry, A Modern Introduction; John Wiley: New
York.

5. D.F. Shriver, P. W. Atkins and C.H. Langford; (2001), Inorganic Chemistry; 3rd ed.;
Oxford University Press: London.Web Resources

6. A R West, (2014), Solid state Chemistry and its applications, 2ndEdition (Students
Edition), John Wiley & Sons Ltd.

7. A K Bhagi and G R Chatwal, (2001), A textbook of inorganic polymers, Himalaya
Publishing House.

8. L Smart, E Moore, (2012), Solid State Chemistry — An Introduction, 4th Edition, CRC
Press.

9. K. F. Purcell and J. C. Kotz, (1977), Inorganic Chemistry; W.B. Saunders company:
Philadelphia.

10.J. E. Huheey, E. A. Keiter and R. L. Keiter, (1983), Inorganic Chemistry; 4th ed.;

Harper and Row: New York.



Web Resources

1. https://ocw.mit.edu/courses/3-091-introduction-to-solid-state-chemistry-fall-

2018/video galleries/lecture-videos/
https://hbu.libguides.com/c.php?0=323451&p=2170795

https://hbu.libguides.com/chemistry

https://en.wikipedia.org/wiki/Metal cluster compound

o &~ w0

https://www?2.physics.ox.ac.uk/sites/default/filess/BandMT CompleteSet.pdf

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5

CO1 3 3 3 3 2 3 2 3 3 2 2 2

co2 | 3|2 /|3|3[3|2|3| 3|2 |21]3/]3

CO3 3 3 3 3 3 2 3 3 2 3 2 2

CO4 3 2 | 3 3 2 3 2 3 3 2 3 2

CO5 3 2 3 3 3 2 2 3 2 2 2 2

TOTAL | 15|12 | 15|15 |13 |12 | 12 | 15 12 11 12 11

AVERAGE| 3 | 24| 3 3 1126|2424 3 24 | 22 | 24 | 22

3 — Strong, 2- Medium, 1- Low


https://ocw.mit.edu/courses/3-091-introduction-to-solid-state-chemistry-fall-%20%20%202018/video_galleries/lecture-videos/
https://ocw.mit.edu/courses/3-091-introduction-to-solid-state-chemistry-fall-%20%20%202018/video_galleries/lecture-videos/
https://hbu.libguides.com/c.php?g=323451&p=2170795
https://hbu.libguides.com/chemistry
https://en.wikipedia.org/wiki/Metal_cluster_compound
https://www2.physics.ox.ac.uk/sites/default/files/BandMT_CompleteSet.pdf

SEMESTER -1

CoRre-I11: Organic Chemistry Practical
Inst Total Marks
Course Code T | P | S| Credits " | Hours
Hours CIA | External | Total
CP231CP1 6 4 6 90 25 75 100

Pre-requisites:

Students should have a practical knowledge of Organic Chemistry.

Learning Objectives:

1. Tounderstand the concept of separation, qualitative analysis and preparation of organic

compounds.

2. To develop analytical skill in the handling of chemical reagents for separation of binary
and ternary organic mixtures.
3. To analyze the separated organic components systematically and derivatize them

suitably.

4. To construct suitable experimental setup for the organic preparations involving two

stages.

5. To experiment different purification and drying techniques for the compound

processing.

Course Outcomes

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

1 | recall the basic principles of organic separation, qualitative analysis and | K1
preparation.

2 | explain the method of separation and analysis of separated organic mixtures | K2
and convert them as derivatives by suitable preparation method.
determine the characteristics of separation of organic compounds by various | K4

3 | chemical reactions.

4 | develop strategies to separate, analyze and prepare organic compounds. K3
formulate a method of separation, analysis of organic mixtures and design | K5 & K6

suitable procedure for organic preparations.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create




Units

Contents

No. of
Hours

Separation and analysis:
Two component mixtures.
Three component mixtures.

30

Estimations:

1. Estimation of Ethyl methyl ketone (iodimetry)2.
Estimation of Glucose — Bertrand’s method

3. Estimation of Ascorbic acid (iodimetry)4.

Estimation of Glycine (acidimetry)

Estimation of Formalin (iodimetry)

6. Estimation of Acetyl group in ester (alkalimetry)
7. Estimation of Hydroxyl group (acetylation)
Estimation of Amino group (acetylation)

Estimation of Aromatic nitro groups (reduction)

30

Two stage preparations:

a) p-Bromoacetanilide from anilineb) p-
Nitroaniline from acetanilide
1,3,5-Tribromobenzene from aniline

d) Acetyl salicyclic acid from methyl salicylate
e) Benzilic acid from benzoin

m-Nitroaniline from nitrobenzene

m-Nitrobenzoic acid from methyl benzoate

30

Self study

General organic preparation and estimation procedures

Reference Books

1. B.B. Dey, M.V. Sitaraman and T.R. Govindachari, (1992), Laboratory Manual of
Organic Chemistry, 2nd Ed., Allied Publishers, New Delhi.
A.l. Vogel, (1987), Quantitative Organic Analysis Part I1l. (2nd Ed.). CBS Publishers,
New Delhi.
R.K. Bansal, (1990), Laboratory Manual of Organic Chemistry, 2nd Ed., Wiley Eastern
Ltd., New York.
Furniss, Brian S, Hannaford and Antony J, (2016), Vogel’s Textbook of Practical
Organic Chemistry, 5"Ed., Pearson India.
Mann & Saunders, (2009), Practical Organic Chemistry, Himalaya Publishing House.

2.

5.

Web Resources

1. https://rushim.ru/books/praktikum/Mann.pdf

2. https://fac.ksu.edu.sa/sites/default/files/vogel-practicalorganicchemistry longmans-
3rdedrevised-1957 .pdf



https://rushim.ru/books/praktikum/Mann.pdf
https://fac.ksu.edu.sa/sites/default/files/vogel-practicalorganicchemistry_longmans-3rdedrevised-1957_.pdf
https://fac.ksu.edu.sa/sites/default/files/vogel-practicalorganicchemistry_longmans-3rdedrevised-1957_.pdf

3

https://fac.ksu.edu.sa/sites/default/files/vogel -

practical organic chemistry 5th edition.pdf

4. https://www.amazon.in/Advanced-Practical-Organic-Chemistry-

Vishnoi/dp/8125931287

5. https://lwww.amazon.in/Practical-Organic-Chemistry-fourth-
Saunders/dp/8131727106

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6 |PO7 | PSO1|PSO2|PSO3|PSO4 |PSO5
COo1 3 3 3 3 2 3 3 3 3 2 3 3
CO2 2 3 3 3 3 2 3 3 3 3 3 2
CO3 3 3 2 3 3 3 3 2 3 3 2 3
CO4 2 3 3 3 3 2 3 3 3 3 2 3
CO5 2 2 3 3 3 2 3 2 3 2 3 3
TOTAL | 12 | 14 | 14 | 15| 14 | 12 | 15 | 13 15 13 13 14
AVERAGE| 24|28 28| 3 28|24 | 3 | 26 3 26 | 26 | 28

3 — Strong, 2- Medium, 1- Low



https://fac.ksu.edu.sa/sites/default/files/vogel_-_practical_organic_chemistry_5th_edition.pdf
https://fac.ksu.edu.sa/sites/default/files/vogel_-_practical_organic_chemistry_5th_edition.pdf
https://www.amazon.in/Advanced-Practical-Organic-Chemistry-Vishnoi/dp/8125931287
https://www.amazon.in/Advanced-Practical-Organic-Chemistry-Vishnoi/dp/8125931287
http://www.amazon.in/Practical-Organic-Chemistry-fourth-
http://www.amazon.in/Practical-Organic-Chemistry-fourth-

SEMESTER I

Nano Materials and Nano Technology

Inst Total Marks
CourseCode |L|T|P|S|Credits " | Hours

Hours CIA | External Total
CP231EC1 | 4|4 3 c 75 | 25 75 100

Pre-requisites

Students should know the basic knowledge of crystallography and material science.

Learning Objectives:

Hwn e

To understand the concept of nano materials and nano technology.

To understand the various types of nano materials and their properties.
To understand the applications of synthetically important nano materials.
To correlate the characteristics of various nano materials synthesized by new

technologies.
5. To design synthetic routes for synthetically used new nano materials.

Course Outcomes

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

a) | Understand the methods of fabricating nanostructures. K1l & K2
relate the unique properties of nanomaterials to reduce dimensionality of the | K2 & K4

b) | material.
c) | describe the tools for properties of nanostructures. K1l & K2
d) | discuss the applications of nanomaterials. K2 & K3
K2 & K6

e) | synthesize nano composites.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create

Units Contents No. of
Hours
Introduction of nanomaterials and nanotechnologies, Introduction-role of
size, classification-0D, 1D, 2D, 3D. Synthesis-Bottom —Up, Top—Down,
' consolidation of nano powders. Features of nanostructures, Background of 15
nanostructures. Techniques of synthesis of nanomaterials, Tools of the
nanoscience. Applications of nanomaterials and technologies.




Bonding and structure of the nanomaterials, Predicting the Type of
Bonding in a Substance crystal structure. Metallic nanoparticles, Surfaces
of Materials, Nanoparticle Size and Properties. Synthesis- Physical and
I chemical methods - inert gas condensation, arc discharge, laser ablation, 15
sol-gel, solvothermal and hydrothermal-CVD-types, metallo organic,
plasma enhanced, and low-pressure CVD. Microwave assisted and
electrochemical synthesis.

i 15
Electrical properties, Conductivity and Resistivity, Classification of
Materials based on Conductivity, magnetic properties, electronic
properties of materials. Classification of magnetic phenomena.

v 15

Nano thin films, nanocomposites. Application of nanoparticles in different
fields. Core-shell nanoparticles-types, synthesis, and properties.
\Vj Nanocomposites-metal, ceramic and polymer matrix composites- 15
applications. Characterization—- SEM, TEM and AFM - principle,
instrumentation and applications.

Unit-1

Self-study | |ntroduction of nanomaterials and nanotechnologies, Introduction-role of
size, classification-0D, 1D, 2D, 3D. Synthesis-Bottom —Up, Top—Down.

Reference Books

1. S.Mohan and V. Arjunan, (2016), Principles of Materials Science, MJP Publishers.

Arumugam, (2007), Materials Science, Anuradha Publications.

3. Giacavazzoet. al., (2010), Fundamentals of Crystallography, International Union of
Crystallography. Oxford Science Publications.

4. Woolfson, (2012), An Introduction to Crystallography, Cambridge University Press.

5. James F. Shackelford and Madanapalli K. Muralidhara, (2007), Introduction to

N




Materials Science for Engineers, 6th ed., PEARSON Press.

S.Mohan and V. Arjunan, (2016), Principles of Materials Science, MJP Publishers.

Arumugam, (2007), Materials Science, Anuradha Publications.

. Giacavazzoet. al., (2010), Fundamentals of Crystallography, International Union of

Crystallography. Oxford Science Publications.

9. Woolfson, (2012), An Introduction to Crystallography, Cambridge University Press.

10. James F. Shackelford and Madanapalli K. Muralidhara, (2007), Introduction to
Materials Science for Engineers, 6th ed., PEARSON Press.

© N

Web Resources

1. http://xrayweb.chem.ou.edu/notes/symmetry.html.
http://www.uptti.ac.in/classroom-content/data/unit%20cell.pdf.
3. https://www.researchgate.net/publication/329505226 Nanomaterials_Sources_Applic
ations_and_Toxicity
4. https://home.iitk.ac.in/~anandh/MSE694/NPTEL _Electrical%20properties%20in%20
Nanomaterials.pdf
. https://iopscience.iop.org/article/10.1088/0022-3727/47/1/013001

N

o1

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2 | PO3|PO4 |PO5|PO6 |PO7|PSO1|PSO2 |PSO3 |PSO4|PSO5

CO1 3 3 3 3 2 3 2 3 3 2 2 2

co2 | 3| 2|33 |3|2|3|21]121]3]3/]3

CO3 3 3 2 3 2 2 3 3 3 3 3 2

CO4 2 2 3 3 2 3 2 3 3 3 3 2

CO5 3 2 3 3 3 2 3 3 2 2 2 3

TOTAL | 14 | 12 | 15 | 15 | 12 | 12 | 13 | 14 13 13 13 12

AVERAGE| 28 | 24 | 3 3 122|124 |26| 28 | 26 | 26 | 26 | 24

3 — Strong, 2- Medium, 1- Low


http://xrayweb.chem.ou.edu/notes/symmetry.html
http://www.uptti.ac.in/classroom-content/data/unit%20cell.pdf
https://www.researchgate.net/publication/329505226_Nanomaterials_Sources_Applications_and_Toxicity
https://www.researchgate.net/publication/329505226_Nanomaterials_Sources_Applications_and_Toxicity
https://home.iitk.ac.in/~anandh/MSE694/NPTEL_Electrical%20properties%20in%20Nanomaterials.pdf
https://home.iitk.ac.in/~anandh/MSE694/NPTEL_Electrical%20properties%20in%20Nanomaterials.pdf
https://iopscience.iop.org/article/10.1088/0022-3727/47/1/013001

SEMESTER -1

Pharmaceutical Chemistry

Inst Total Marks
Course Code Credits H | Hours
ours CIA | External | Total
CP231EC2 3 5 75 25 75 100

Pre-requisites:

Students should have preliminary knowledge about the process of drug delivery.

Learning Objectives:

1. To understand the advanced concepts of pharmaceutical chemistry.
2. Torecall the principle and biological functions of various drugs.
3. To train the students to know the importance as well the consequences of various

drugs.

4. To have knowledge on the various analysis and techniques.

5. To familiarize on the drug dosage and its structural activities.
Course Outcomes

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

1. identify the suitable drugs for various diseases. K2 & K4
9. apply the principles of various drug action and drug design. K2 & K3
3. acquire the knowledge on product development based on SAR. K1l & K2
4. apply the knowledge on applications of computers in chemistry. K2 & K3
5. synthesize new drugs after understanding the concepts SAR. K2 & K6

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create

Units

Contents

No. of
Hours

Physical properties in Pharmaceuticals

15




Isotopic Dilution analysis

Principle and applications, Neutron activation analysis: Principle,
advantages and limitations, Scintillation counters: Body scanning.
Introduction to radiopharmaceuticals. Properties of various types of
radiopharmaceuticals, Radiopharmaceuticals as diagnostics, a
therapeutics, for research and sterilization. Physico Chemical Properties
and drug action. Physico chemical properties of drugs (a) Partition
coefficient, (b) solubility (c) surface activity, (d) degree of ionization.
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15

Computers in Pharmaceutical Chemistry

15




Self-
study

c
S
i

Physical properties in Pharmaceuticals: Physical properties of drug
molecule: physical properties. Refractive index- Definition, explanation,

formula, importance, determination, specific & molar refraction.

Reference Books

=

K.V. Raman, (1993), Computers in chemistry, Tata Mc.Graw-Hill.

S.K Pundir, Anshubansal, A pragateprakashan.,Computers for Chemists, 2nd edition,
New age international (P) limited, New Delhi.

Martins, Patrick J. Sinko, Lippincott. William and Wilkins, Physical Pharmacy and
Pharmaceutical Sciences.

S.J. Carter,Cooper and Gunn’s Tutorial Pharmacy,6th edition by CBS Publisher Ltd.

Allen Popvich and Ansel,Anselspharmaceutical Dosage forms and Drug Delivery
System by Indian edition-B.l. Publication Pvt. Ltd.

C.V.S. Subramanyam and VallabhPrakashan, Text Book of Physical Pharmaceutics,
IInd edition.

G.R Chatwal, Medicinal Chemistry (Organic Pharmaceutical Chemistry), Himalaya
Publishing house.

Hubert H and Willard, Instrumental method of Analysis: 7th edition.

Jayshree Ghosh and Dr. S. Lakshmi, Textbook of Pharmaceutical Chemistry, S. Chand
&company Ltd., Pharmaceutical Chemistry, Sultan Chand & Sons.




Web Resources

1. https://www.ncbi.nlm.nih.gov/books/NBK482447/
2. https://training.seer.cancer.gov/treatment/chemotherapy/types.html
3. https://www.academia.edu/32351704/Isotope_Dilution_Analysis
4. https://www.slideshare.net/jaymaa/physicochemical-properties-of-drug
5. http://www.jiwaji.edu/pdf/ecourse/pharmaceutical/ APPLICATION%200F%20COM
PUTER%20IN%20PHARMACY .pdf
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4 | PO5|PO6|PO7|PSO1|PSO2 |PSO3|PSO4 |PSO5
Cco1l 3 3 3 3 2 3 3 3 3 2 3 2
CO2 2 3|3 (3|3 |2 3|3 |2 ]3| 3]:3
CO3 2 3 2 3 3 2 3 3 3 3 3 2
CO4 3 2 3 3 2 3 2 3 3 3 3 2
CO5 3 3 3 3 3 2 3 3 2 3 2 3
TOTAL 13 | 14 | 14 | 15 | 13 | 12 | 14 15 13 14 14 12
AVERAGE| 26 | 28 | 28| 3 |26 | 24 |28 3 26 | 28 | 28 | 24

3 — Strong, 2- Medium, 1- Low



https://www.ncbi.nlm.nih.gov/books/NBK482447/
https://training.seer.cancer.gov/treatment/chemotherapy/types.html
https://www.academia.edu/32351704/Isotope_Dilution_Analysis
https://www.slideshare.net/jaymaa/physicochemical-properties-of-drug
http://www.jiwaji.edu/pdf/ecourse/pharmaceutical/APPLICATION%20OF%20COMPUTER%20IN%20PHARMACY.pdf
http://www.jiwaji.edu/pdf/ecourse/pharmaceutical/APPLICATION%20OF%20COMPUTER%20IN%20PHARMACY.pdf

Semester |

Elective Course Ic : ANALYTICAL CHEMISTRY

Inst. | Total Marks
CourseCode | L | T|P|S]| Credits ) Hours

Hours CIA | External Total
CP231EC3 a4l1 - 3 5 75 25 75 100

Pre-requisites

Students should have the basic knowledge of analytical chemistry.

Learning Objectives:

1. To attain the ability to identify the errors.
2. Tounderstand various analytical techniques.

Course Outcomes

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

1. understand the principle and instrumentation of various analytical | K1 & K2
techniques
) apply the principle of analytical techniques to predict the purity, stability | K2 & K4
' and concentrations of compounds
3. analyse chemical compound using various analytical techniques K1l & K2
4. evaluate the quality and quantity of chemical compounds K2 & K3
5 understand the principle and instrumentation of various analytical | K2 & K6
' techniques
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create
Units Contents No. of
Hours

Error Analysis

15




Chromatography

. o . 15
General principle - classification of chromatographic methods -

nature of partition forces and chromatographic behaviour of solutes.

Plate and rate theories. Normal and reversed phase liquid chromatography.
Column chromatography - principle - experimental technique and
applications. Gas chromatography - gas-solid and gas- liquid
chromatography. Thin layer chromatography - ion exchange
chromatography and high performance liquid chromatography.

Colorimetric and Spectrophotometric Analytical Techniques
Colorimetry - fundamental laws - instrumentation and applications.
Spectrophotometry - instrumentation and applications. Principle -
instrumentation - applications of fluorimetry - phsophorimetry - flame
photometry - nephelometry and turbidimetry. Turbidimetric titrations and
applications.

15

v

Thermoanalytical Techniques

15

Electroanalytical Techniques

Electro gravimetric analysis - theory - instrumentation and applications.
Coulometric analysis - coulometric titrations and applications.
Potentiostatic coulometry. Polarography - principle - current-voltage
relationship - dropping mercury electrode (DME) — experimental
assembly

- polarogram - half-wave potential - Ilkovic equation - applications to 15
qualitative and quantitative analysis. Concept of pulse polarography.
Voltametry - principle - cyclic voltametry. Amperometric

titrations - principle and applications.

Self-
study

Significant figures - rounding off the values - accuracy and precision.
Errors - classification of errors. Expression and calculation of errors in
different forms.

Text Books

Kaur, H. (2016). Instrumental Methods of Chemical Analysis.
India: PragatiPrakashan Publishing Ltd.

Day, R.A. & Underwood, A.L. (1998). Quantitative Analysis. (6"
ed.). India:Prentice Hall.




Reference Books

1. Chatwal, G.R. & Anand, S.K. (2002). Instrumental Methods of
Chemical Analysis.(5"ed.). India: Himalaya Publishing House.
2. Higson, S. (2003). Analytical Chemistry. (1%%ed.). USA: Oxford University Press.
3. Christian, G.D. (2007). Analytical Chemistry. (6" ed.). New York:
John Wiley &Sons.
4. Skoog, D.A, Holler, F.J & Crouch, S.R (2007). Principles of
Instrumental Analysis.(6"ed.). Australia: Thompson Brooks/Cole.
5. Gopalan, R., Subramanian, P.S. & Rengarajan, K. (2003).
Elements of AnalyticalChemistry. (3"ed.). New Delhi: Sultan Chand
& Sons.

Web Resources

1. https://en.wikipedia.org/wiki/Analytical chemistry
2. https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Analytical

Chemistry 2.1 (Harvey)/01%3A Introduction to Analytical Chemistry
3. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206469/
MAPPING WITH PROGRAMME OUTCOMESAND PROGRAMME
SPECIFIC OUTCOMES

PO1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 [PSO1 [PSO2 |PSO3 |PSO4 |PSO5

co1 3 B B B 2 B 2 3 3 2 2 2
co2 3 2 B B B P B P 2 3 3 3
CO3 3 B 2 B 2 2 B P 3 3 3 2
CO4 2 P B B 2 B 2 3 3 3 3 2
CO5 3 P B B B 2 B 3 2 2 2 3

TOTAL 14 |12 |15 |15 (12 |12 |13 |14 13 13 13 12

AVERAGE |28 |24 3 3 22 |24 |26 |28 |26 |26 |26 |24

3 — Strong, 2- Medium, 1- Low



https://en.wikipedia.org/wiki/Analytical_chemistry
https://chem.libretexts.org/Bookshelves/Analytical_Chemistry/Analytical_Chemistry_2.1_(Harvey)/01%3A_Introduction_to_Analytical_Chemistry
https://chem.libretexts.org/Bookshelves/Analytical_Chemistry/Analytical_Chemistry_2.1_(Harvey)/01%3A_Introduction_to_Analytical_Chemistry
https://chem.libretexts.org/Bookshelves/Analytical_Chemistry/Analytical_Chemistry_2.1_(Harvey)/01%3A_Introduction_to_Analytical_Chemistry
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206469/

SEMESTER I

Elective 11 a: Electro chemistry

Total Marks
Course Code | L | T | P | S | Credits | Inst. Hours | Hours
CIA | External Total
CP231EC4 | 4| 1 3 5 75 25 75 100

Pre-requisites:

Students should know the preliminary aspects of electrochemistry.

Learning Objectives:

1. To understand the behavior of electrolytes in terms of conductance, ionic

atmosphere, interactions.

ok wn

analytical techniques.
Course Outcomes

To familiarize the structure of the electrical double layer of different models.
To compare electrodes between current density and over potential.
To discuss the mechanism of electrochemical reactions.

To highlight the different types of over voltages and its applications in electro

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

1 understand the behaviour of electrolytes in solution and compare the K1l & K2
structures of electrical double layer of different models.
predict the kinetics of electrode reactions applying Butler-Volmer and | K2 & K3
2. Tafel equations
3. correlate different thermodynamic mechanism of corrosion. Kl & K4
discuss the theories of electrolytes, electrical double layer, electrodics and | K4 & K5
4. activity coefficient of electrolytes.
. have knowledge on storage devices and electrochemical reaction K1l & K2

mechanism.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create




Units

Contents

No. of
Hours

lonics

Arrhenius theory -limitations, van’t Hoff factor and its relation to
colligative properties. Deviation from ideal behavior. lonic activity, mean
ionic activity and mean ionic activity coefficient-concept of ionic strength,
Debye Huckel theory of strong electrolytes, activity coefficient of strong
electrolytes Determination of activity coefficient ion solvent and ion-ion
interactions. Born equation. Debye-Huckel Bjerrum model. Derivation of
Debye-Huckel limiting law at appreciable concentration of electrolytes
modifications and applications. Electrolytic conduction-Debye-Huckel
Onsager treatment of strong electrolyte-qualitative and quantitative
verification and limitations. Evidence for ionic atmosphere. lon association
and triple ion formations.

15

Electrode-electrolyte interface

Interfacial phenomena -Evidences for electrical double layer, polarizable
and non-polarizable interfaces, Electrocapillary phenomena - Lippmann
equation electro capillary curves. Electro-kinetic phenomena electro-
osmosis, electrophoresis, streaming and sedimentation potentials, colloidal
and poly electrolytes. Structure of double layer: Helmholtz -Perrin, Guoy-
Chapman and Stern models of electrical double layer. Zeta potential and
potential at zero charge. Applications and limitations.

15

Electrodics of Elementary Electrode Reactions

Model of three
electrode system, over potential. Rate of electro chemical reactions: Rates
of simple elementary reactions. Butler-Volmer equation-significance of
exchange current density, net current density and symmetry factor. Low
and high field approximations. symmetry factor and transfer coefficient
Tafel equations and Tafel plots.

15

Electrodics of Multistep Multi Electron System

15




Phase, activation and concentration over potentials. Evolution of oxygen
and hydrogen at different pH.Pourbiax and Evan’s diagrams.

Concentration Polarization, Batteries and Fuel cells:

Modes of Transport of electro active species - Diffusion, migration and
hydrodynamic modes. Role of supporting electrolytes. Polarography-
principle and applications. Principle of square wave polarography. Cyclic
voltammetry- anodic and cathodic stripping voltammetry and differential

15

v pulse voltammetry. Sodium and lithium-ion batteries and redox flow
batteries. Mechanism of charge storage: conversion and alloying.
Capacitors- mechanism of energy storage, charging at constant current and
constant voltage. Energy production systems: Fuel Cells:
classification, alkaline fuel cells, phosphoric acid fuel cells, high
temperature fuel cells.

Self Unit 1:  Arrhenius theory -limitations, van’t Hoff factor

study | ynit 111 :Behaviour of electrodes: Standard electrodes

Reference Books

1. D. R. Crow, (2014), Principles and applications of electrochemistry, 4thedition,
Chapmané& Hall/CRC.

2. J. Rajaram and J.C. Kuriakose, (2011), Kinetics and Mechanism of chemical
transformations, Macmillan India Ltd., New Delhi.

3. S. Glasstone, (2008), Electro chemistry, Affiliated East-West Press, Pvt., Ltd., New
Delhi.

4. B. Viswanathan, S. Sundaram, R. Venkataraman, K. Rengarajan and P.S. Raghavan,

(2007), Electrochemistry-Principles and applications, S. Viswanathan Printers,

Chennai.

Joseph Wang, (2004), Analytical Electrochemistry, 2" edition, Wiley.

Philip H. Rieger, (2010), Electrochemistry, 2" edition, Springer, New York.

L.l. Antropov, (1977), Theoretical electrochemistry, Mir Publishers.

K.L. Kapoor, (2001), A Text book of Physical chemistry, volume-3, Macmillan.
J.0.M. Bockris and A.K.N. Reddy, (2008),Modern Electro chemistry, vol.1 and 2B,
Springer, Plenum Press, New York,.Introduction to plastics, J.H. Brison and C.C.

Gosselin, Newnes, London.

© ooNo O

10. J.0.M. Bockris, A.K.N. Reddy and M.G. AldecoMorden, (2008), Electro chemistry,
vol. 2A, Springer, Plenum Press, New York,.




Web Resources

1. https://www.pdfdrive.com/modern-electrochemistry-e34333229.
2. https://openlibrary.org/subjects/electrocapillary_phenomena
3. https://en.wikipedia.org/wiki/Butler%E2%80%93Volmer_equation
4. https://www.amrita.edu/course/batteries-and-fuel-cells/
5. https://www.energy.gov/eere/fuelcells/fuel-cells
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5|PO6 |PO7|PSO1|PSO2 |PSO3 |PSO4|PSO5
CoO1 3 3 3 3 2 3 2 3 3 2 2 2
Cco2 2 21 2|3 |3]2]2 2 3 3 3 3
CO3 3 3 3 2 3 2 3 3 2 3 2 2
CO4 3 3 3 3 2 3 2 2 3 2 3 3
CO5 2 3 2 3 3 2 2 3 3 2 3 2
TOTAL 13 14 13 14 13 12 11 13 14 12 13 12
AVERAGE| 26 | 28 | 26 | 28 |26 |24 |22 | 26 2.8 2.4 2.6 2.4

3 — Strong, 2- Medium, 1- Low



https://www.pdfdrive.com/modern-electrochemistry-e34333229
https://www.amrita.edu/course/batteries-and-fuel-cells/
https://www.energy.gov/eere/fuelcells/fuel-cells

SEMESTER I

Elective-11 b: Molecular Spectroscopy

Total Marks
CourseCode |L | T|P Credits | Inst. Hours | Hours
CIA | External Total
CP231EC5 | 4| 1 3 5 75 25 75 100

Pre-requisites:

Students should know the basic knowledge of spectroscopy.

Learning Objectives:

1. To understand the influence of rotation and vibrations on the spectra of the
polyatomic molecules.
2. To study the principle of Raman spectroscopy, ESR spectroscopy, EPR spectroscopy
and fragmentation patterns in Mass spectroscopy.
3. To highlight the significance of Franck-Condon principle to interpret the selection
rule, intensity and types of electronic transitions.
4. To interpret the first and second order NMR spectra in terms of splitting and coupling
patterns using correlation techniques such as COSY, HETCOR, NOESY.

5. To carry out the structural elucidation of molecules using different spectral

techniques.

Course Outcomes

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

understand the importance of rotational and Raman spectroscopy
1. K1 & K2
9 apply the vibrational spectroscopic techniques to diatomic and polyatomic | K2 & K3
molecules.
3 evaluate different electronic spectra of simple molecules using electronic | K1 & K5
spectroscopy.
4 outline the NMR, 3C NMR, 2D NMR — COSY, NOESY, Introduction K2 & K4
to 3P, %F NMR and ESR spectroscopic techniques.
develop the knowledge on principle, instrumentation and structural K2& K6
5. elucidation of simple molecules using Mass Spectrometry, EPR and
Mossbauer Spectroscopy techniques.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create




Units

Contents

No. of
Hours

Rotational and Raman Spectroscopy:

15
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selection rules, expression for the energies of spectral lines,
computation of intensities, hot bands, effect of isotopic substitution.
Diatomic vibrating rotor, vibrational-rotational spectra of diatomic
molecules,

15

Electronic spectroscopy:

15

NMR and ESR spectroscopy:

Chemical shift, Factors influencing chemical shifts: electronegativity and
electrostatic effects; Mechanism of shielding and deshielding. Spin
systems: First order and second order coupling of AB systems,
Simplification of complex spectra. Spin-spin interactions: Homonuclear
coupling interactions - AX, AX2, AB types. Vicinal, germinal and long-

range coupling-spin decoupling. Nuclear Overhauser effect (NOE), Factors

15




Mass Spectrometry, EPR and Mossbauer Spectroscopy:

15
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spectra of high and low-spin Fe and Sn compounds.

Self Unit 111 :Electronic transitions

study | Unit 1V :NMR introduction

Reference Books

1. C.N. Banwell and E. M. McCash (2000), Fundamentals of Molecular Spectroscopy, 4™
Ed., Tata McGraw Hill, New Delhi.

2. R. M. Silverstein and F. X. Webster(2003), Spectroscopic ldentification of Organic
Compounds, 6™ Ed., John Wiley & Sons, New York.

3. W. Kemp(1987), Applications of Spectroscopy, English Language Book Society.

4. D.H. Williams and I. Fleming (1988), Spectroscopic Methods in Organic Chemistry, 4™
Ed., Tata McGraw-Hill Publishing Company, New Delhi.

5. R.S.Drago(1992), Physical Methods in Chemistry; Saunders: Philadelphia.

6. P.W. Atkins and J. de Paula(2002), Physical Chemistry, 7 Ed., Oxford University Press,

Oxford,.

I. N. Levine(1974), Molecular Spectroscopy, John Wiley & Sons, New York.

~



8.  A. Rahman(1986), Nuclear Magnetic Resonance-Basic Principles, Springer-Verlag,
New York,.

9. K. Nakamoto (1997), Infrared and Raman Spectra of Inorganic and coordination
Compounds, PartB: 5th ed., John Wiley& Sons Inc., New York.

10. J. A.Weil, J. R. Bolton and J. E. Wertz (1994), Electron Paramagnetic Resonance; Wiley
Interscience,

Web Resources

1. https://onlinecourses.nptel.ac.in/noc20 cy08/preview

2. https://www.digimat.in/nptel/courses/video/104106122/L.14.html

3. https://www.coursera.org/learn/spectroscopy

4. https://www.thermofisher.com/in/en/home/industrial/spectroscopy-elemental-isotope-
analysis/molecular-spectroscopy.html

5. https://www.wiley.com/en-us/Computational+Molecular+Spectroscopy-p-
9780471489986

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2 | PO3|PO4 |PO5|PO6 |PO7|PSO1|PSO2 |PSO3 |PSO4|PSO5

Co1 3 3 3 3 2 3 2 3 3 2 2 2

co2 | 2|2 |2|3|3|3|2| 3|3 ]3] 3/]3

CO3 3 3 2 2 3 2 3 3 2 3 3 2

CO4 3 3 3 3 2 3 2 2 2 2 3 3

CO5 3 3 2 3 3 2 2 3 3 2 3 2

TOTAL | 14 | 14 | 12 | 14 | 13 | 13 | 11 | 14 13 12 14 12

AVERAGE| 28 | 28 | 24 | 28 | 26 | 26 |22 | 28 | 26 | 24 | 28 | 24

3 —Strong, 2- Medium, 1- Low


https://onlinecourses.nptel.ac.in/noc20_cy08/preview
https://www.digimat.in/nptel/courses/video/104106122/L14.html
https://www.coursera.org/learn/spectroscopy
https://www.thermofisher.com/in/en/home/industrial/spectroscopy-elemental-isotope-analysis/molecular-spectroscopy.html
https://www.thermofisher.com/in/en/home/industrial/spectroscopy-elemental-isotope-analysis/molecular-spectroscopy.html
http://www.wiley.com/en-us/Computational%2BMolecular%2BSpectroscopy-p-
http://www.wiley.com/en-us/Computational%2BMolecular%2BSpectroscopy-p-

SEMESTER |
ELECTIVE COURSE Il:c) INDUSTRIAL PRODUCTS

Inst. Total Marks
CourseCode |L|T|P|S|Credits H
Hours | FOUTS Mo A T External Total
CP231EC6 411 | 3 5 75 |25 |75 100
Pre-requisites
Students should have the basic knowledge of industrial products.
Learning Objectives:
1. To attain the ability to identify the errors.
2. Tounderstand various analytical techniques.
Course Outcomes
On the successful completion of the course, student will be able to:
1. understand the manufacturing processes of cement and glass. K1l & K2
2. apply different methods for manufacturing industrial products K3
3. analyze the types of dyes, pigments and paints. K4
4, evaluate the composition versus quality of industrial products K5
5. Synthesize new industrial products K6

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— C

reate

Units Contents No. of
Hours
Cement and Glass
Cement - Composition, different methods of manufacturing and uses -
I Portland cement - Composition, different methods of manufacturing 15
(Wet and Dry process), uses - Setting of cement, Glass- - Composition,
Types, different methods of manufacturing - Melting, Blowing, Pressing,
Annealing and finishing- chemical and physical properties of glass.
Pigments, Dyes and Paints
15

I Pigments - Classification, Manufacture and uses. Dyes - Classification,
preparation, dyeing processes. Paints - Composition, Types, Manufacture
and testing of Paints.

Fibres, Plastics and Rubber

15




Fertilizers and Fuels
v Fertilizers -Types of Fertilizers: Organic and Inorganic fertilizers, 15
Preparation and uses, Fuels - Energy resources - Industrial gases, Water
gas, Producer gas, Oil gas, natural gas, coal gas, Gobar gas, Indane gas,
Petroleum products and coal products.
Cosmetics
|
Self- | Pigments - Classification, Manufacture and uses. Dyes - Classification,
study | preparation, dyeing processes.
Text Book

1. Charkarabarthy B N, Industrial Chemistry, Oxford and IBH Publishing. Co. 1% Edition.
New Delhi, 2002.

Reference Books

1. Sharma B K, Industrial Chemistry, Goel Publishing House, 1st Edition, New Delhi,
2011.
2. Othmer K, Encyclopedia of Chemical Technology, John Wiley and Sons, USA, 1999.

Web Resources
1. https://www.safecosmetics.org/chemicals/

2. https://www.theartconnect.in/collections/other-cosmetic-chemicals

MAPPING WITH PROGRAMME OUTCOMESAND PROGRAMME SPECIFIC

OUTCOMES
PO1[PO2 [PO3[PO4[PO5 [PO6 [PO7 [PSO1 [PSO2 [PSO3 [PSO4 [PSO5
Co1 3 B B B 2 B 2 3 3 2 2 2
CO2 3 R B B B P2 B P 2 3 3 3
CO3 3 B P B 2 R B P 3 3 3 2
CO4 2 2 B B 2 B 2 3 3 3 3 2
CO5 3 2 B B B P B 3 2 2 2 3
TOTAL |14 |12 [15 |15 [12 [12 [13 |14 [13 |13 [13 [12
AVERAGE [28 [24 [3 3 (22 |24 [26 |28 [26 (26 [26 |24

3 — Strong, 2- Medium, 1- Low



https://www.safecosmetics.org/chemicals/
https://www.theartconnect.in/collections/other-cosmetic-chemicals

SEMESTER 11
PG CHEMISTRY
CORE COURSE I11: ORGANIC REACTION MECHANISM — 11
. Total Marks
CourseCode | L | T | P | S| Credits | Inst. Hours Hours | CIA T External | Total

CP232CC1 |6 |- |- - 5 6 90 25 75 100

Pre-requisite
Students should know the types of reactions and reagents in Organic Chemistry
Learning Objectives.
1. To understand the mechanism involved in various types of organic reactions with
evidences.
2. To correlate the reactivity between aliphatic and aromatic compounds.
3. To design synthetic routes for synthetically used organic reactions.
Course Outcomes

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

1. | remember the basic principles of organic compounds. K1l
2. | understand the mechanism of various types of organic reactions. K2
3. | apply the suitable reagents for the conversion of selective organic compounds. K3
4. | analyze the principles of substitution, elimination, and addition reactions. K4
5. | evaluate the reaction mechanisms and design new routes to synthesis of organic K5
compounds. &K6
K1 - Remember; K2 - Understand; K3— Apply; K4 - Analyze; K5 - Evaluate; K6— Create
Units Contents No.
of
Hour
S

Elimination and Free Radical Reactions: Mechanisms:

| 18
Oxidation and Reduction Reactions: Mechanism of oxidation reactions-
1 18
, Homogeneous
hydrogenation, Hydroboration with cyclic systems, MPV and Bouveault-Blanc
reduction.

Molecular Rearrangements:

i 18




Addition to Carbon Multiple Bonds:

v 18
\% ; : . ; : . 18
Phenyltrimethyl ammonium tribromide (PTAB)-Diazomethane and Zn-Cu. Diethyl
maleate (DEM)-Copper diacetyl acetonate (Cu(acac)2)- TiCls-NalOas-Pyridinium
chlorochromate (PCC)-Pyridinium dichromate (PDC)-Suzuki coupling-Heck

reaction- Negishi reaction-Baylis-Hillman reaction.
Self-study | General reaction mechanisms and Reagents in Organic chemistry.
Textbooks

1. J. March and M. Smith, 2001. Advanced Organic Chemistry, 51" ed., John-Wiley and Sons..
2. P. S. Kalsi, 2015. Stereochemistry of carbon compounds, 8thedn, New Age International Publishers,
3. P. Y.Bruice, 2013. Organic Chemistry, 7"edn.,Prentice Hall,

4.R. T. Morrison, R. N. Boyd, S. K. Bhattacharjee, 2010.0rganic Chemistry, 7"edn., Pearson
Education,

Reference Books

1. S. H. Pine, Organic Chemistry, 1987. 5"edn, McGraw Hill International Edition.

2. L. F. Fieser and M. Fieser, 2000. Organic Chemistry, Asia Publishing House, Bombay.

3. E.S. Gould, 1959. Mechanism and Structure in Organic Chemistry, Holt, Rinehart and Winston Inc.
4. T. L. Gilchrist, 1989. Heterocyclic Chemistry, Longman Press.

5. J. A. Joule and K. Mills, 2010. Heterocyclic Chemistry, 4thed., John-Wiley.



Web Resources

1. https://sites.qoogle.com/site/chemistryebookscollection02/home/organic-chemistry/organic

2. https://www.organic-chemistry.org/
3. https://mechanisms.edu.rsc.org
4. https://www.masterorganicchemistry.com/reaction-guide/
5. https://commonorganicchemistry.com/
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|PO4|PO5|PO6 | PO7|PSO1|PSO2|PSO3|PSO4|PSO5
COo1 3 3 3 3 2 3 3 3 3 2 3 3
CO2 2 3 3 3 3 2 3 3 3 3 3 3
Cco3 3 3 2 3 3 3 3 2 3 3 3 2
CO4 2 3 3 3 3 2 3 3 3 3 3 2
CO5 2 3 3 3 3 2 3 2 3 3 3 3
TOTAL | 12 | 15 | 14 | 15 | 14 | 12 | 15 13 15 14 15 13
AVERAGE| 24 | 30|28 | 30|28 |24|30| 26 | 30 | 28 | 3.0 | 26

3 — Strong, 2- Medium, 1- Low


https://sites.google.com/site/chemistryebookscollection02/home/organic-chemistry/organic
https://www.organic-chemistry.org/
https://www.masterorganicchemistry.com/reaction-guide/

SEMESTER II
CORE COURSE IV - PHYSICAL CHEMISTRY -1

. Total Marks
Course Code | L | T | P | S | Credits | Inst. Hours Hours | CIA | External

Total

CP232CC2 | 6 5 6 90 25 75

100

Pre-requisites:

Students should understand the basic concepts of rate of reactions and
thermodynamics.
Learning Objectives:

1. To recall the fundamentals of thermodynamics and the composition of partial molar

quantities.
2. To study the mechanism and kinetics of reactions.
Course Outcomes

On the successful completion of the course, student will be able to:
1. | recall the basic concepts of thermodynamics. K1
2. | understand the classical and statistical concepts of thermodynamics. K2
3. | apply the thermodynamic concepts to study the kinetics of chemical reactions. | K3
4. | analyze the thermodynamics for real gases ad mixtures. K4
5. | evaluate the various kinetic methods of chemical reactions. K5
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate
Units Contents No. of
Hours
Classical Thermodynamics:
I 18
1 Statistical thermodynamics: 18

Irreversible Thermodynamics:
Theories of conservation of mass and energy entropy production in open systems




by heat, matter and current flow, force and flux concepts. Onsager theory-validity 18
and verification- Onsager reciprocal relationships. Electro kinetic and thermo
mechanical effects-Application of irreversible thermodynamics to biological
systems.

Kinetics of Reactions

Theories of reaction rates-effect of temperature on reaction rates, collision
theory of reaction rates, Unimolecular reactions -Lindeman and Christiansen
hypothesis- Potential energy surfaces. Transition state theory-evaluation off
v | thermodynamic parameters of activation-applications of ARRT to reactions
between atoms and molecules. Factors determining the reaction rates in solution 18
- primary salt effect and secondary salt effect, Homogeneous catalysis- acid-
base catalysis-mechanism of acid base catalyzed reactions-Bronsted catalysis
law,

enzyme catalysis-Michelis-Menton catalysis.

Kinetics of complex and fast reactions

Kinetics of complex reactions, reversible reactions, consecutive reactions,
parallel reactions, chain reactions. Chain reactions-chain length, kinetics of H>—
Cl2 & Hz2— Br; reactions (Thermal and Photochemical reactions) - Rice Herzfeld 18
mechanism. Study of fast reactions-relaxation methods- temperature and pressure
jump methods electric and magnetic field jump methods -stopped flow flash
photolysis methods and pulse radiolysis. Kinetics of polymerization-free radical,
cationic, anionic polymerization - Poly condensation.

Self Partial molar properties-Chemical potential, Gibb’s-Duhem equation Theories of
study | conservation of mass and energy entropy production in open systems by heat, matter

Text Books

1. Rajaram and J.C. Kuriacose, 1986. Thermodynamics for Students of Chemistry,
2"%dition,S.L.N.Chand and Co., Jalandhar,

2. ILM. Klotz and R.M. Rosenberg, 1972. Chemical thermodynamics, 6" edition,
W.A. Benjamin Publishers, California.

3. M.C. Gupta, 1995. Statistical Thermodynamics, New Age International, Pvt. Ltd., New Delhi.

4. K.J. Laidler, 2013. Chemical Kinetics, 3rd edition, Pearson, Reprint.
Reference Books

1. J. Rajaram and J.C. Kuriokose, 2011. Kinetics and Mechanisms of chemical transformation
,Macmillan India Ltd, Reprint.

2. K.B. Ytsiimiriski, 1996. “Kinetic Methods of Analysis”, Pergamom Press.

3. Gurdeep Raj, 2011. Phase rule, Goel Publishing House

4. D.A. Mcqurrie And J.D. Simon, 1999. Physical Chemistry - A Molecular Approach, Viva
Books Pvt. Ltd., New Delhi.

5. R.P. Rastogi and R.R. Misra, 1990. Classical Thermodynamics, Vikas Publishing, Pvt. Ltd.,
New Delhi.

6. S.H.Maron and J.B. Lando,1974. Fundamentals of Physical Chemistry, Macmillan Publishers,
New York.



Web Resources

1. https://nptel.ac.in/courses/104/103/104103112/

2. https://bit.ly/3tL3GdN

3. https://books.qgoogle.co.in/books?id=8N38DWAAQBAJ&pg=PT16&dg=web+resources+class
ical+mechanics&hl=en&newbks=1&newbks redir=1&sa=X&ved=2ahUKEw]|53fCA-

JT AhUZ2TqgGHVJOCjcQ6AF6BAgGEAI
https://phet.colorado.edu/en/simulation/reactions-and-rates
5. https://pubs.acs.org/doi/10.1021/ja408723a

&

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|POS5|PO6 | PO7|PSO1|PSO2|PSO3 |PSO4 |PSO5

COo1 3 3 2 3 2 3 3 3 3 3 2 2

co2 | 3| 2|23 |3|2|3| 3| 2| 2]3]/]?3

CO3 3 3 2 3 2 3 3 3 2 3 2 2

CO4 3 3 3 2 2 3 2 3 3 3 3 3

CO5 3 2 3 3 3 2 3 2 2 2 2 3

TOTAL | 15 | 13 | 12 | 14 | 12 | 13 | 14 | 14 12 13 12 13

AVERAGE| 3 |26 |24 (28|24 26|28 | 28 | 24 | 26 | 24 | 26

3 —Strong, 2- Medium, 1- Low


https://nptel.ac.in/courses/104/103/104103112/
https://bit.ly/3tL3GdN
https://books.google.co.in/books?id=8N38DwAAQBAJ&pg=PT16&dq=web%2Bresources%2Bclassical%2Bmechanics&hl=en&newbks=1&newbks_redir=1&sa=X&ved=2ahUKEwj53fCA-JT_AhUZ2TgGHVJ0CjcQ6AF6BAgGEAI
https://books.google.co.in/books?id=8N38DwAAQBAJ&pg=PT16&dq=web%2Bresources%2Bclassical%2Bmechanics&hl=en&newbks=1&newbks_redir=1&sa=X&ved=2ahUKEwj53fCA-JT_AhUZ2TgGHVJ0CjcQ6AF6BAgGEAI
https://books.google.co.in/books?id=8N38DwAAQBAJ&pg=PT16&dq=web%2Bresources%2Bclassical%2Bmechanics&hl=en&newbks=1&newbks_redir=1&sa=X&ved=2ahUKEwj53fCA-JT_AhUZ2TgGHVJ0CjcQ6AF6BAgGEAI
https://phet.colorado.edu/en/simulation/reactions-and-rates
https://pubs.acs.org/doi/10.1021/ja408723a

SEMESTER 11
CORE COURSE I1: INORGANIC CHEMISTRY PRACTICAL
) Total Marks
CourseCode | L | T | P|S | Credits | Inst. Hours Hours | CIA [ External | Total
CP232CP1 | - | - | 6| - 4 6 90 25 75 100

Pre-requisite
Basic principles of gravimetric and qualitative analysis
Learning Objectives
1. To analyze cations from a given mixture.

2. To estimate metal ions, present in the given solution accurately without using
instruments.

3. To determine the amount of ions, present in a binary mixture accurately

Course Outcomes

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

1. recall & understand the basic principles in the analysis of cations from a K1l & K2
given mixture

2. apply the principles of semi micro qualitative analysis to categorize the K3
cations

3. analyze the cations by selecting suitable confirmatory tests and spot tests. K4

4. evaluate the amount of ions present in a binary mixture using K5
complexometric titrations

5. synthesize coordination compounds using appropriate ligands and metal K6
ions.

K1 - Remember; K2 - Understand; K3— Apply;K4 - Analyze; K5 - Evaluate; K6— Create

Units Contents No. of
Hours

Analysis of mixture of cations: Analysis of a mixture of four cations
containing two common cations and two rare cations.Cations to be tested.

Group-I - W, Tl and Pb.
| Group-ll : Se, Te, Mo, Cu, Bi and Cd. 30

Group-111 :Tl, Ce, Th, Zr, V, Cr, Fe, Ti and U.

Group-1VvV :Zn, Ni, Co and Mn.

Group-V : Ca, Baand Sr.

Group-VI : Li and Mg.
UNIT-11: Preparation of metal complexes: Préparation of inorganic|
complexes:

30

UNIT-I11: Complexometric Titration:
1] 1. Estimation of zinc, nickel, magnesium, and calcium. 30
2. Estimation of mixture of metal ions-pH control, masking and




demasking agents.
3. Determination of calcium and lead in a mixture (pH control).
4. Determination of manganese in the presence of iron.
5. Determination of nickel in the presence of iron.

Textbooks

1.

2.

V. V. Ramanujam,1974. Inorganic Semimicro Qualitative Analysis; 3rded., The
National Publishing Company, Chennai.

Vogel,1979. Vogel’s Text book of Inorganic Qualitative Analysis, 4thed., ELBS,
London.

Reference Books

1.

2.
3.
4.
5. 0. J. Vorobyova, K. M. Dunaeva; E. A. Ippolitova; N. S. Tamm; V. I. Spitsyn,1984.

JeyaRajendran,2021. Microanalytical Techniques in Chemistry: Inorganic Qualitative
Analysis, United global publishers.

G. Pass, and H. Sutcliffe, 1965. Practical Inorganic Chemistry; Chapman Hall.

W. G. Palmer,1954. Experimental Inorganic Chemistry; Cambridge

University Press.

Shikha Gulati,2019. Practical Inorganic Chemistry,CBS Publishers and Distributors Pvt Ltd.

Practical Inorganic Chemistry,MIR Publishers, Mascow.

Web Resources

1. https://ncert.nic.in/pdf/publication/sciencelaboratorymanuals/classXIl/chemistry/lelm10
7.pdf
2. https://iscnagpur.ac.in/study_material/dept_chemistry/4.1_MIS_and_NJS Manua
|_for_Inorganic_semi-micro_gualitative_analysis.pdf
3. https://www.cambridge.org/9781316509838
4. https://pubmed.nchi.nlm.nih.gov/5707622/
5. https://vlab.amrita.edu/index.php?sub=2&brch=193
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|P0O3|PO4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5
CO1 3 3 3 3 2 3 3 3 3 3 3 3
CO2 2 3 3 3 3 2 3 3 3 3 3 3
CO03 3 3 2 3 3 3 2 3 3 3 3 3
CO4 2 3 3 3 3 2 3 3 3 3 3 3
CO5 2 3 2 3 3 2 3 3 3 3 3 3
TOTAL 12 | 15| 13 | 15 | 14 | 12 | 15 15 15 15 15 15
AVERAGE|24 | 30|26 30|28 (2430|301 301 301 30| 30

3 — Strong, 2- Medium, 1- Low



https://www.amazon.in/s/ref%3Ddp_byline_sr_ebooks_1?ie=UTF8&field-author=Shikha%2BGulati&text=Shikha%2BGulati&sort=relevancerank&search-alias=digital-text
https://archive.org/search.php?query=creator%3A%22O.%2BJ.%2BVorobyova%2C%2BK.%2BM.%2BDunaeva%3B%2BE.%2BA.%2BIppolitova%3B%2BN.%2BS.%2BTamm%3B%2BV.%2BI.%2BSpitsyn%2B%28Ed.%29%22
https://ncert.nic.in/pdf/publication/sciencelaboratorymanuals/classXII/chemistry/lelm107.pdf
https://ncert.nic.in/pdf/publication/sciencelaboratorymanuals/classXII/chemistry/lelm107.pdf
https://iscnagpur.ac.in/study_material/dept_chemistry/4.1_MIS_and_NJS_Manual_for_Inorganic_semi-micro_qualitative_analysis.pdf
https://iscnagpur.ac.in/study_material/dept_chemistry/4.1_MIS_and_NJS_Manual_for_Inorganic_semi-micro_qualitative_analysis.pdf
https://www.cambridge.org/9781316509838
https://pubmed.ncbi.nlm.nih.gov/5707622/
https://vlab.amrita.edu/index.php?sub=2&brch=193

SEMESTER 1
ELECTIVE COURSE Ill: a) MEDICINAL CHEMISTRY

. Total Marks
CourseCode | L | T| P | S| Credits | Inst. Hours Hours | CIA [ External | Total
CP232EC1 (4| - | - | - 3 4 60 25 75 100
Pre-requisite
Basic knowledge of medicinal chemistry
Learning Objectives
1. To study the chemistry behind the development of pharmaceutical drugs.
2. To gain knowledge on mechanism and action of drugs.
3. Toidentify and apply the action of various antibiotics.
Course Outcomes
On the successful completion of the course, students will be able to:
1. understand the drug properties based on its structure. K2
2. apply the relationship between drug’s chemical structure and its K3
therapeutic properties.
3. analyze the factors that affect the absorption, distribution, metabolism, K4
and excretion in drug design.
4. evaluate the different theories of drug actions at molecular level. K5
5. design new drugs for the treatment of various diseases. K6
K1 - Remember; K2 - Understand; K3 - Apply
Units Contents No. of
Hours
Classification and Nomenclature of Drugs
| 12
Antibiotics:
1 12
Antihypertensive  agents and diuretics:  Classification  of
i cardiovascular agents, introduction to hypertension, etiology, types, 12
classification of antihypertensive agents, classification and mechanism
of action of diuretics, Furosemide, Hydrochlorothiazide, Amiloride_
Antipyretics and Anti-diabetic Drugs: Introduction, Mechanism of
inflammation, classification and mechanism of action - paracetamol,
IV Ibuprofen, Diclofenac, naproxen, indomethacin, phenylbutazone and 12
meperidine. Medicinal Chemistry of Antidiabetic agents- Introduction,
Types of diabetics, Drugs used for the treatment, chemical classification,
Mechanism of action — insulin and sulfony! urea.
Role of Metals in Drugs:
\ 12




magnesium trisilicate, aluminium hydroxide gel, HgCl2, Hgl> and Hg
(CN)2 as disinfectants.

| Self-study | Introduction, targets, agonist, antagonist, partial agonist.

Textbooks

1. Wilson, Charles Owens, Beale, John Marlowe, Block, John H, Lipincott William, 2011.

Organic Medicinal and Pharmaceutical Chemistry, 12th edition, Library of Congress
Cataloging-in-Publication Data.

2. JayashreeGhosh,1999. A textbook of Pharmaceutical Chemistry,1999. edn. S.

Chandand Co. Ltd.

3. 0O.LeRoy,1976. Natural and synthetic organic medicinal compounds ,Ealemi.
4. S. AshutoshKar,1993. Medicinal Chemistry, 4"edn, Wiley Eastern Limited, New Delnhi.
Reference Books

1.

2.

3.

o

Lipincott Williams, 2012. Foye’s Principles of Medicinal Chemistry, Seventh Edition
,Lippincott Williams & Wilkins.

Donald J. Abraham, David P. Rotella, Alfred Burger, 2010. .Burger's Medicinal
Chemistry, Drug Discovery and Development, Academic press,

Graham L. Patrick,2013. An Introduction to Medicinal Chemistry, 5th edition, Oxford
University Press.

P.Parimo0,1995. A Textbook of Medical Chemistry ,NewDelhi:CBS Publishers.
S.Ramakrishnan,K.G.PrasannanandR.Rajan,2001. TextbookofMedicalBiochemistry,3™
edition, Hyderabad: Orient Longman.

Web Resources

1. https://www.ncbi.nim.nih.gov/books/NBK482447/
2. https://training.seer.cancer.gov/treatment/chemotherapy/types.html
3. https://www.classcentral.com/course/swayam-medicinal-chemistry-12908
4. https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD008161.pub3/full
5. https://www.sciencedirect.com/topics/medicine-and-dentistry/antipyretic-analgesic-
agent
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|{PO2|PO3|PO4|PO5|PO6 | PO7|PSO1|PSO2|PSO3|PSO4|PSO5
Cco1 3 3 3 3 2 3 3 3 3 3 3 3
CcoO2 2 3 3 3 3 2 3 3 3 3 3 3
COos3 3 3 2 3 3 3 2 3 3 3 3 3
CO4 2 3 3 3 3 2 3 3 3 3 3 3
CO5 2 3 2 3 3 2 3 3 3 3 3 3
TOTAL | 12 | 15 | 13 | 15 | 14 | 12 | 15 15 15 15 15 15
AVERAGE|(24 | 30|26 (30|28 |24 | 3.0 30 | 30| 30| 30| 30

3 — Strong, 2- Medium, 1- Low



https://www.ncbi.nlm.nih.gov/books/NBK482447/
https://training.seer.cancer.gov/treatment/chemotherapy/types.html
https://www.classcentral.com/course/swayam-medicinal-chemistry-12908
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD008161.pub3/full
https://www.sciencedirect.com/topics/medicine-and-dentistry/antipyretic-analgesic-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/antipyretic-analgesic-agent

SEMESTER 1
ELECTIVE COURSE Ill: b) GREEN CHEMISTRY

CourseCode |L| T|P|S

Total

Marks

Credits | Inst. Hours Hours | CIA

External

Total

CP232EC2 |3 |1 -] - 3 4 60 25 75

100

Pre-requisites:

Students should know the basic principles of green chemistry and methods to

prevent pollution.
Learning Objectives:

1. To emphasize pollution prevention in industrial, chemical, fuel production,

automotive industry and shipping industries.
2. To provide green solutions for chemical energy storage and conversion.
Course Outcomes

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

1.

recall the basic chemical techniques used in conventional industrial
preparations and in green innovations.

K1

understand the various techniques used in chemical industries and in
laboratory

K2

apply the principles of PTC, ionic liquid, microwave and ultrasonic assisted
organic synthesis.

K3

4.

analyze the advantages of organic reactions assisted by renewable energy
sources and non-renewable energy sources.

K4

5.

evaluate, design and synthesize new organic compounds by green methods.

K5 & K6

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create

Units

Contents

No. of
Hours

Introduction- Need for Green Chemistry. Goals of Green Chemistry.
Limitations/ of Green Chemistry. Chemical accidents, terminologies,
International green chemistry organizations and Twelve principles of Green
Chemistry with examples.

12

Choice of starting materials, reagents, catalysts and solvents in detail, Green
chemistry in day today life. Designing green synthesis-green reagents:
dimethyl carbonate. Green solvents: Water,lonic liquids-criteria, general
methods of preparation, effect on organic reaction. Supercritical carbon

dioxide- properties, advantages, drawbacks and a few examples of organic
reactions in CO,. Green synthesis-adipic acid and catechol.

12

Environmental pollution, Green Catalysis-Acid catalysts, Oxidation
catalysts, Basic catalysts, Polymer supported catalysts-Poly styrene
aluminum chloride, polymeric super acid catalysts, Poly supported
photosensitizers.

12

Phase transfer catalysis in green synthesis-oxidation using hydrogen
peroxide, crown ethers-esterification, saponification, anhydride formation,
Elimination reaction, Displacement reaction. Applications in organic
synthesis

12

Micro wave induced green synthesis-Introduction, Instrumentation, Principle
and applications. Sonochemistry — Instrumentation, Cavitation theory - Ultra
sound assisted green synthesis and Applications.

12




| Self study | Principles of green chemistry

Text Books

1.

2.
3.

4.

Anastas, P.T. and Warner, J.K 1998. Oxford Green Chemistry -Theory and
Practical, University Press.

Matlack, A.S, 2001. Introduction to Green Chemistry, Marcel Dekker.

Cann, M.C. and Connely, M.E, 2000. Real-World Cases in Green Chemistry,
American Chemical Society, Washington.

Ryan, M.A. and Tinnesand, M, 2002. Introduction to Green Chemistry, American
Chemical Society Washington

Reference Books

1.

»w

Chandrakanta Bandyopadhyay, 2019. An Insight into Green Chemistry, Books and
Allied (P) Ltd,

Ahluwalia, V.K. and Kidwai, M.R., 2005. New Trends in Green Chemistry,
Anamalaya Publishers

K. De, 2017. ,Environmental Chemistry, New Age Publications.

V. K. Ahluwalia and R. Aggarwal 2001. Organic Synthesis: Special Techniques,
Narosa Publishing House, New Delhi.

J. M. Swan and D. St. C. Black 1974. Organometallics in Organic Synthesis,
Chapman Hall.

Web Resources

1. https://www.organic-chemistry.org/
2. https://www.studyorgo.com/summary.php
3. https://www.epa.gov/greenchemistry/green-chemistry-resources
4. https://www.acs.org/greenchemistry.html
5. https://ecology.wa.gov/Waste-Toxics/Reducing-toxic-chemicals/Green-
chemistry/Green-chemistry-for-K-12-classroom
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1|PO2|PO3|P0O4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5
Co1 3 3 3 3 2 3 3 3 3 3 3 3
CO2 2 3 3 2 3 2 2 3 2 3
CO3 3 2 2 2 3 3 3 2 3 3 2 2
CO4 2 3 3 3 2 2 2 3 2 3 3 3
CO5 3 3 3 3 3 3 3 2 3 3 2 3
TOTAL 13 | 14 | 14 | 13 | 13 | 13 | 13 13 14 14 13 13
AVERAGE| 26 | 28|28 | 26|26 | 26|26 | 26 2.8 2.8 2.6 2.6

3 — Strong, 2- Medium, 1- Low


https://www.organic-chemistry.org/
https://www.studyorgo.com/summary.php
https://www.epa.gov/greenchemistry/green-chemistry-resources
https://www.acs.org/greenchemistry.html

SEMESTER 1
ELECTIVE COURSE Ill: ¢c) TRANSITION METAL CHEMISTRY

CourseCode | L | T | P | S| Credits | Inst. Hours

Total Marks
Hours | CIA | External | Total

CP232EC3 |3 |1 -] - 3 4 60 25 75 100

Pre-requisites:

Students should know the transition series and their general properties.

Learning Objectives:
1. To understand the characteristics and reaction mechanisms of transition metals.
2. To study the importance of transition metals as effective catalysts.

Course Outcomes

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

1 recall the general characteristics and understand the reaction mechanisms of |K1&K2
transition metal compounds.
2 apply the reaction mechanisms in the synthesis of complexes. K2
3 analyze the various types of reactions involved in transition metal complexes K3
h evaluate the various parameters involved in the spectra of transition metal K4
complexes
5 design new routes for the synthesis of organometallic compounds K5 & K6
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create
Units Contents No. of
Hours
|
I 12
i 12




12

12

| Self study | Energy profile of a reaction, reactivity of metal complexes

Text Books
1. Malik, W.U., Tuli, G.D. &Madan, R.D, 2012. Selected topics Inorganic Chemistry. (5"ed.).
New Delhi: S. Chand Company Ltd.
2. Puri B.R., Sharma, L.R. &Kalia, K.C, 2012. Principles of Inorganic Chemistry. (4" ed.). India:
Milestone publishers.
3. Lee, J.D, 2008. Concise Inorganic Chemistry. (5th ed.). India: Wiley India.

Reference Books

1.

Cotton, F.A. & Wilkinson. G, 1970. Advance Inorganic Chemistry. (2" ed.). India: Wiley
Eastern Private Ltd.

Huheey, J.E., Keiter, E.A., Keiter, R.L. &Medhi, O.K, 2011. Inorganic Chemistry: Principles
of Structure and Reactivity. (4™ed.). India: Pearson Education.

Mehrotra, R. C. & Singh. A, 2014. Organometallic Chemistry. (2nded.) New Delhi:

New Age International Ltd.

Parkins, A. W. &Poller, R. C, 1987. An Introduction to Organometallic Chemistry.

Chennai: Oxford University Press.

Dougles, B.E., McDaniel, D.H.& Alexander, J.J, 1983. Concepts and Models of Inorganic
Chemistry. (2"ed.). New York: John Wiley and Sons Ltd.

Miessler, G.L, 2004. Inorganic Chemistry. (3™ed.).India: Pearson Education.



Web Resources
1. https://kolhanuniversity.ac.in/index.php/students/downloads/send/24-chemistry/3003-
1st-lecture-on-chemistry-of-elements-of-2nd-and-3rd-transition-series-docx.html
2. https://www.dalalinstitute.com/wp-content/uploads/Books/A-Textbook-of-Inorganic-
Chemistry-Volume-1/ATOICV1-3-0-Reaction-Mechanism-of-Transition-Metal-
Complexes-1.pdf
3. https://www.dalalinstitute.com/wp-content/uploads/Books/A-Textbook-of-Inorganic-

Chemistry-Volume-1/ATOICV1-8-0-Electronic-Spectra-of-Transition-Metal-
Complexes.pdf
4. https:/lemployees.csbsju.edu/cschaller/Principles%20Chem/New Folder/TMligands.h

tm
5. https://www.magadhuniversity.ac.in/download/econtent/pdf/E-
Content Transition%20metal-alkyl%20and%20metal-aryl%20complexes.pdf

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|PO4|PO5|PO6 |PO7|PSO1|PSO2|PSO3|PSO4|PSO5

COo1 3 3 3 3 2 3 3 3 3 3 3 3

CO2 2 3 3 2 3 2 2 3 3 2 3 2

CO3 3 2 2 2 3 3 3 2 3 3 2 2

CO4 2 3 | 3 3 2 2 2 3 2 3 3 3

CO5 3 3 3 3 3 3 3 2 3 3 2 3

TOTAL | 13 | 14 | 14 | 13 | 13 | 13 | 13 | 13 14 14 13 13

AVERAGE| 26 | 28|28 |26 |26 |26|26| 26 | 28 | 28 | 26 | 26

3 — Strong, 2- Medium, 1- Low


https://kolhanuniversity.ac.in/index.php/students/downloads/send/24-chemistry/3003-1st-lecture-on-chemistry-of-elements-of-2nd-and-3rd-transition-series-docx.html
https://kolhanuniversity.ac.in/index.php/students/downloads/send/24-chemistry/3003-1st-lecture-on-chemistry-of-elements-of-2nd-and-3rd-transition-series-docx.html
https://www.dalalinstitute.com/wp-content/uploads/Books/A-Textbook-of-Inorganic-Chemistry-Volume-1/ATOICV1-3-0-Reaction-Mechanism-of-Transition-Metal-Complexes-I.pdf
https://www.dalalinstitute.com/wp-content/uploads/Books/A-Textbook-of-Inorganic-Chemistry-Volume-1/ATOICV1-3-0-Reaction-Mechanism-of-Transition-Metal-Complexes-I.pdf
https://www.dalalinstitute.com/wp-content/uploads/Books/A-Textbook-of-Inorganic-Chemistry-Volume-1/ATOICV1-3-0-Reaction-Mechanism-of-Transition-Metal-Complexes-I.pdf
https://www.dalalinstitute.com/wp-content/uploads/Books/A-Textbook-of-Inorganic-Chemistry-Volume-1/ATOICV1-8-0-Electronic-Spectra-of-Transition-Metal-Complexes.pdf
https://www.dalalinstitute.com/wp-content/uploads/Books/A-Textbook-of-Inorganic-Chemistry-Volume-1/ATOICV1-8-0-Electronic-Spectra-of-Transition-Metal-Complexes.pdf
https://www.dalalinstitute.com/wp-content/uploads/Books/A-Textbook-of-Inorganic-Chemistry-Volume-1/ATOICV1-8-0-Electronic-Spectra-of-Transition-Metal-Complexes.pdf
https://employees.csbsju.edu/cschaller/Principles%20Chem/New_Folder/TMligands.htm
https://employees.csbsju.edu/cschaller/Principles%20Chem/New_Folder/TMligands.htm
https://www.magadhuniversity.ac.in/download/econtent/pdf/E-Content_Transition%20metal-alkyl%20and%20metal-aryl%20complexes.pdf
https://www.magadhuniversity.ac.in/download/econtent/pdf/E-Content_Transition%20metal-alkyl%20and%20metal-aryl%20complexes.pdf

SEMESTER 1
ELECTIVE COURSE IV: a) BIO-INORGANIC CHEMISTRY

Course . Inst. Total Marks
Code L|T|P|S|Credits Hours | Hours | CIA | External Total
CP232EC4 (3|1 |- | - 3 4 60 25 75 100
Pre-requisites:
The student should know the biological importance of Chemistry
Learning Objectives:
1. To understand the role of trace elements.
2. To study the toxicity of metals in medicines.
3. To have knowledge on diagnostic agents.
Course Outcomes
On the successful completion of the course, student will be able to:
1. | understand the importance trace elements in biological processes. K1& K2
9 analyze the mechanism of biological redox systems. K2& K4
3 interpret the role of nitrogen in biological systems. K2& K3
4 identify the toxicity of metals and suggest suitable diagnostic agents for K4& K5
" | cancer treatment.
evaluate the kinetics and effect of pH, temperature on enzyme reactions K3 & K5

Kl Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create

Units

Contents

No. of
Hours

Essential trace elements: Selective transport and storage of metal ions:
Ferritin, Transferrin and siderophores- Sodium and potassium transport,
Calcium signaling proteins. Metallo enzymes: Zinc enzymes—
carboxypeptidase and carbonic anhydrase. Iron enzymes—catalase, peroxidase.
Copper enzymes — superoxide dismutase, Plastocyanin, Ceruloplasmin,
Tyrosinase. Coenzymes - Vitamin-B12 coenzymes.

12

Transport Proteins: Oxygen carriers-Hemoglobin and myoglobin - Structure
and oxygenation Bohr Effect. Binding of CO, NO, CN- to Myoglobin and
Hemoglobin  .Biological redox system: Cytochromes-Classification,
cytochrome a, b and c. Cytochrome P-450. Non-heme oxygen carriers-
Hemerythrin and hemocyanin. Iron-sulphur proteins- Rubredoxin and
Ferredoxin- Structure and classification.

12

Nitrogen fixation-Introduction, types of nitrogen fixing microorganisms.
Nitrogenase enzyme - Metal clusters in nitrogenase- redox property -
Dinitrogen complexes transition metal complexes of dinitrogen - nitrogen
fixation via nitride formation and reduction of dinitrogen to ammonia.
Photosynthesis:photosystem-1 and photosystem-II-chlorophylls structure and
function.

12

Metals in medicine: Metal Toxicity of Hg, Cd, Zn, Pb, As,
Sh.TherapeuticCompounds:Vanadium-Based Diabetes Drugs; Platinum-

12




12
\%
Self study Introduction, types of nitrogen fixing microorganisms. Nitrogenase enzyme
Text books

1. Williams,D. R, 2001. — Introdution to Bioinorganic chemistry.

2.
3.

K.F. Purcell and Kotz, 2010.Inorganic chemistry, WB Saunders Co., USA.
G.N. Mugherjea and Arabinda Das, 1993. Elements of Bioinorganic Chemistry. T. M. Loehr
1989. Iron carriers and Iron proteins, VCH

Reference books

1.

2.

3.

4.
5.

R. Gopalan, V. Ramalingam, 2001. Concise Coordination Chemistry,

S. Chand.

M.Satake and Y.Mido, 1996. Bioinorganic Chemistry- Discovery Publishing House, New
Delhi

M.N. Hughes, 1982. The Inorganic Chemistry of Biological processes, Il Edition, Wiley
London.

R. W. Hay, 1987. Bio Inorganic Chemistry, Ellis Horwood.

R. M. Roat-Malone, 2002. Bio Inorganic Chemistry, John Wiley.

Web Resources

1. https://www.pdfdrive.com/instant-notes-in-inorganic-chemistry-the-instant-notes-chemistry-
series-d162097454.html
2. https://www.pdfdrive.com/shriver-and-atkins-inorganic-chemistry-5th-edition-
d161563417.html
3. https://crk-umn.libguides.com/chemistry/web
4. https://onlinelibrary.wiley.com/doi/book/10.1002/9781119951438
5. https://www.sciencedirect.com/journal/bioorganic-chemistry
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
co1 3 3 3 3 2 2 3 3 3 2 3 3
CO2 3 3 2 3 3 3 3 3 2 3 3 3
CO3 3 3 3 2 3 3 2 2 3 2 3 3
CO4 3 2 3 2 3 2 3 2 3 3 3 2
CO5 3 3 2 2 3 2 3 3 3 3 3 3
Total 15 14 13 12 14 12 14 13 14 13 15 14
Average 3 2.8 2.6 2.4 2.8 2.4 2.8 2.6 2.8 2.6 3 2.8

3 — Strong, 2- Medium, 1- Low



https://www.pdfdrive.com/instant-notes-in-inorganic-chemistry-the-instant-notes-chemistry-series-d162097454.html
https://www.pdfdrive.com/instant-notes-in-inorganic-chemistry-the-instant-notes-chemistry-series-d162097454.html
https://www.pdfdrive.com/shriver-and-atkins-inorganic-chemistry-5th-edition-d161563417.html
https://www.pdfdrive.com/shriver-and-atkins-inorganic-chemistry-5th-edition-d161563417.html
https://crk-umn.libguides.com/chemistry/web
https://onlinelibrary.wiley.com/doi/book/10.1002/9781119951438
http://www.sciencedirect.com/journal/bioorganic-chemistry
http://www.sciencedirect.com/journal/bioorganic-chemistry

SEMESTER 1
ELECTIVE COURSE IV: b) MATERIAL SCIENCE

Course . Inst. Total Marks
Code L|T|P|S | Credits Hours | Hours | CIA | External Total
CP232EC5 |3 |1 | -] - 3 4 60 25 75 100

Pre-requisites:
The student should know the basic knowledge of properties of crystals and crystal

growth.

Learning Objectives:
1. To understand the crystal structure, growth methods and X-ray scattering.
2. To explain the optical, dielectric and diffusion properties of crystals.

Course Outcomes

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

1. | understand and recall the synthesis and characteristics of crystal structures, | K1 & K2
semiconductors, magnets, nanomaterials and renewable energy materials.
apply and assess the structure of different materials and their properties. K3

3. | analyse and identify new materials for energy applications. K4
validate the importance of crystal structures, piezoelectric and pyroelectric K5

4. | materials, nanomaterials, hard and soft magnets, superconductors, solar
cells, electrodes, LED uses, structures and synthesis.

5. | design and develop new materials with improved property for energy K6
applications.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create

technique, physical and chemical vapour transport. Lorentz and

polarization factor - primary and secondary extinctions.

Units Contents No. of
Hours
Crystallograph
I 12
Crystal growth methods
Nucleation—equilibrium stability and meta stable state. Single crystal —
Low and high temperature, solution growth— Gel and sol-gel. Crystal
I growth methods-nucleation—equilibrium stability and meta stable state.
Single crystal-Low and high temperature, solution growth— Gel and sol-
gel. Melt growth - Bridgeman-Stock barger, Czochralski methods. Flux 12

ProEerties of cr‘stals




v

12

Special Materials

12

Materials for Renewable Energy Conversion

Solar Cells: Organic, bilayer, bulk hetero junction, polymer, perovskite
based. Solar energy conversion: lamellar solids and thin films, dye-
sensitized photo voltaic cells, coordination compounds anchored onto
semiconductor surfaces - Ru(ll) and Os(Il) polypyridyl complexes.
Photochemical activation and splitting of water, CO2 and N2. Manganese
based photo systems for water-splitting. Complexes of Rh, Ru, Pd and Pt
- photochemical generation of hydrogen from alcohol.

12

Self
study

Crystal systems and X-ray diffraction.

Text books

1.
2.
3.

4.
5

S. Mohan and V. Arjunan, 2016. Principles of Materials Science, MJP Publishers.
Arumugam, 2007. Materials Science, Anuradha Publications.

Giacavazzo et. al., 2010. Fundamentals of Crystallography, International Union of
Crystallography. Oxford Science Publications.

Woolfson, 2012. An Introduction to Crystallography, Cambridge University Press.

. James F. Shackelford and Madanapalli K. Muralidhara, 2007. Introduction to

Materials Science for Engineers. 6th ed., PEARSON Press.

Reference Books

agrowpdE

M.G. Arora, 2001. Solid State Chemistry, Anmol Publications, New Delhi.

R.K. Puri and V.K. Babbar, 2001. Solid State Physics, S Chand and Company Ltd.
C. Kittel,1966. Solid State Physics, John-Wiley and sons, NY.

H.P. Meyers, 1998. Introductory Solid State Physics, Viva Books Private Limited.
A.R. West, 1987. Solid State Chemistry and Applications, John-Wiley and sons.




Web Resources

1. http://xrayweb.chem.ou.edu/notes/symmetry.html.
http://www.uptti.ac.in/classroom-content/data/unit%20cell.pdf.
https://bit.ly/3QyVg2R

https://www.library.gmul.ac.uk/subject-guides/engineering-and-materials-

M e

science/useful-websites/

5. https://libguides.northwestern.edu/mse

MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

P |PO | PO |PO | PO |PO| PO |PSO| PSO | PSO | PSO | PSO5
Oo| 2 3 4 5 6 7 1 2 3 4
1
COo1 3| 3 3 3 2 2 3 3 3 2 3 3
CO2 2| 3 2 3 3 3 3 3 2 3 3 3
CO3 3| 2 3 2 3 3 3 2 3 2 3 3
CO4 3| 2 3 2 3 2 3 3 3 3 3 2
CO>5 3| 3 2 2 3 2 3 3 2 3 3 3
Total 141 13 | 13 | 12 | 14 | 12 | 15 14 13 13 15 14
Average 28|26 | 26 |24 |28 |24 | 3 28 | 26 | 26 3 2.8

3 —Strong, 2- Medium, 1- Low



http://xrayweb.chem.ou.edu/notes/symmetry.html
http://www.uptti.ac.in/classroom-content/data/unit%20cell.pdf
https://bit.ly/3QyVg2R
https://www.library.qmul.ac.uk/subject-guides/engineering-and-materials-science/useful-websites/
https://www.library.qmul.ac.uk/subject-guides/engineering-and-materials-science/useful-websites/

SEMESTER I

ELECTIVE COURSE IV:c) ORGANOMETALLIC CHEMISTRY

Course LITlpr!l s credits Inst. Total Marks
Code Hours Hours | CIA | External Total
CP232EC6 3(1-] - 3 4 60 25 75 100

Pre-requisites:

The student should know the basic knowledge of coordination chemistry.

Learning Objectives:
1. To recall the basic concepts of organometallic, supramolecular and bio-organometallic
chemistry.

2. To predict the properties and applications of various organometallic compounds.

Course Outcomes

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

1.| understand the basic concepts of organometallic, supramolecular and | K1 & K2

bio-organometallic chemistry.

o | apply the basic concepts to understand the reactive mechanism of | K3
organometallic compounds as catalysts.

3| analyse the nature of bonds, types and various theories of | K4

organometallic compounds.

4. | evaluate the different types of reactions in metal carbonyls, cluster K5

and polymers .

5.| Synthesize cancer drugs from organometallic compounds and K6

supramolecules in the biosystems.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create



Units

Contents

No. of

Hours
Organometallic compounds
| 12
Reactions and Catalysis
12
1
Metal Carbonyls, Clusters and Polymers
12

Suiramolecular chemistri




Molecular recognition: Role of crown ether, rodents, cryptands, 12
spherands, calixarenes and siderophores.

Dendrimers:  Synthesis—divergent and convergent, dendrimeric
photochemical device. Molecular wires, switches and rectifiers-
Applications.

Bio-organometallic Chemistry

Organometallic enzymes: coenzymes, vitamin B12.correnoid-
reactions, mimic compounds of vitamin B12. Heavy metal poisoning—
vV mercury and arsenic.

Organometallic drugs: anticancer (Ru) and ferrocifen-mechanism,
antimalarial drug ferroquine, radiopharmaceuticals, tracers, ionophores 12
and sensors

| Self study | 18e- rule, vitamins |
Text Books
1. R. Gopalan, V. Ramalingam, 2001. Concise Coordination Chemistry, S. Chand,
2. F. A.Cotton and G. W. Wilkinson,1988. Advanced Inorganic Chemistry, 5th edn, John Wiley &Sons,.
3. K. F. Purcell and J. C. Kotz, 1976. Inorganic Chemistry; Saunders: Philadelphia.
4. Ajai Kumar, 2020.Coordination Chemistry, 6th edn., Aaryush Education.
5. B. D Gupta and A.J Elias, 2013.Basic Organometallic Chemistry, 2"%dn., Universities Press.
Reference books
1. J. E. Huheey, E. A. Keiter and R. L. Keiter,1993. Inorganic Chemistry, Principle, structure and
reactivity, 4 Medn., Harper Collins.
2. D.F. Shriver and P. W. Atkins, 2008.Inorganic Chemistry, 3rd edn., Oxford,
3. B.E.Douglas, D. H. McDaniel and J. J. Alexander, 1993.Concepts and Models of Inorganic ~ Chemistry,
3%dn., John Wiley,.
4. A. Yamamoto, 1986.0rganotransition Metal Chemistry: Fundamental Concepts and Applications, John
Wiley.
5. T.P. Fehlner, J. Halet, J. Saillard, 2007. Molecular clusters: a bridge to solid-state chemistry Cambridge
University Press,.
Web Resources
1. https://bit.ly/30xwNt5
2. https://bit.ly/3n7weum
3. https://bit.ly/3bhcIw
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
CO1 3 3 3 3 2 2 3 3 3 2 3 3
CO2 3 3 2 3 3 3 3 3 2 3 3 3
CO3 3 2 3 2 3 3 3 2 3 2 3 3
CO4 3 2 3 3 3 2 3 2 3 3 2 2
CO5 3 2 2 2 3 2 3 3 2 3 3 2
Total 15 12 13 13 14 12 15 13 13 13 14 13
Average 3 24 | 26 | 2.6 2.8 2.4 3 2.6 2.6 2.6 2.8 2.6

3 —Strong, 2- Medium, 1- Low


https://bit.ly/3n7weum
https://bit.ly/3bhcJw

SEMESTER Il

SKILL ENHANCEMENT COURSE I11: HEALTH SCIENCE

. Total Marks
CourseCode | L | T | P| S| Credits | Inst. Hours Hours | CIA T External | Total
CP232SE1 |3 |1| -] - 2 4 60 25 75 100
Pre-requisites:
Students should know the role of drugs and vitamins in health.
Learning Objectives:
1. To respond to critical needs in various healthcare settings
2. To develop and use the skills necessary to positively impact health care.
Course Outcomes
On the successful completion of the course, student will be able to:
1 | recall and understand the importance of health, drugs, body fluids and | K1&K2
vitamins
2 | apply the function of drugs, nutrients, vitamins and their mode of action K3
3 | analyze and identify blood group and matching. K4
4 | evaluate the functions of drugs and vitamins K5
5 | develop skills to identify blood group and assist in first aid to provide health | K6

care to the community.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6— Create

Units Contents

No. of
Hours

12

12

12

12




12

| Self study | Vitamins and their importance

Text Books

1. Ramani AV, 2009. Food Chemistry, MJP Publishers, Chennai.

2. Ghosh, J A, 1999. Text book of Pharmaceutical Chemistry, S. Chand and Co. Ltd,
Reference Books

Ashutosh Kar, 1993. Medicinal Chemistry, Wiley Easterns Limited, New Delhi,.

Deb A C, 1994. Fundamentals of Biochemistry, New Central Book Agency, Calcutta,
Parul R. Sheth, 2000. Chemicals of Life, National Institute of Science Communication

1.
2.
3.
4.
5. Weil, J. H. &Wilfy. 1987. General Bio Chemistry, (6" ed.). Eastern publishers.

(CSIR),

Ashutoshkar, 1996. Medicinal Chemistry -, New age International (p) Ltd, publishers.

Web Resources

1.
2.

3.
4.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4940574/
https://accessmedicine.mhmedical.com/content.aspx?bookid=2249&sectionid=17
5218675
https://egyankosh.ac.in/bitstream/123456789/38330/1/Unit%209.pdf
https://conursing.uobaghdad.edu.ig/wp-
content/uploads/sites/20/2019/10/Physiology-of-Body-Fluids.pdf
https://ucblueash.edu/content/dam/refresh/blueash-
62/documents/academics/academic-departments/chemistry/LabSafetyRules.pdf
MAPPING WITH PROGRAMME OUTCOMES
AND PROGRAMME SPECIFIC OUTCOMES

PO1|PO2|PO3|P0O4|PO5|PO6|PO7|PSO1|PSO2|PSO3|PSO4|PSO5

COo1

CO2

CO3

CO4

CO5

WIWIN W | W
WIWININ W
WIN W W DN
WIN[W[IN W
WINIWIN |W
NITWIN W | W
WIN W W |W
WIWwiN | W

TOTAL |13 | 14 | 14 | 13 | 13 | 13 | 13 | 13 14 14 13 13

AVERAGE | 26 | 28 | 28|26 |26 |26 |26 | 26 | 28 | 28 | 26 | 26

3 — Strong, 2- Medium, 1- Low

Content addressed with Local Needs
Content addressed with National Needs
Content addressed with Regional Needs
Content addressed with Global Needs



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4940574/
https://accessmedicine.mhmedical.com/content.aspx?bookid=2249&sectionid=175218675
https://accessmedicine.mhmedical.com/content.aspx?bookid=2249&sectionid=175218675
https://egyankosh.ac.in/bitstream/123456789/38330/1/Unit%209.pdf
https://conursing.uobaghdad.edu.iq/wp-content/uploads/sites/20/2019/10/Physiology-of-Body-Fluids.pdf
https://conursing.uobaghdad.edu.iq/wp-content/uploads/sites/20/2019/10/Physiology-of-Body-Fluids.pdf
https://ucblueash.edu/content/dam/refresh/blueash-62/documents/academics/academic-departments/chemistry/LabSafetyRules.pdf
https://ucblueash.edu/content/dam/refresh/blueash-62/documents/academics/academic-departments/chemistry/LabSafetyRules.pdf

