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1.

Department Vision Statement

Stmt-1 | To be a nationally and an internationally-acclaimed hub for high-level teaching in chemistry
Stmt-2 | Toimpart research-based education to students in the field of chemistry.
Stmt-3 | To Implement the global standards and nurturing the students through innovation and quality education.
2. Department Mission Statement
Stmt-1 | To provide comprehensive specialist expertise in the domain of chemistry
Stmt-2 | To motivate the next generation graduates to effectively contribute to the advancement of society with integrity and commitment.
Stmt-3 | To attain entrepreneurship and self-empowerment in the area of chemical sciences.
Stmt-4 | To expose the students to a breadth of experimental techniques using modern instrumentation.
Stmt-5 | To contribute to industry and address problems of societal importance.
3. Program Education Objectives (PEO)
PEO -1 |To develop critical analysis and problem-solving skills required in the field of Chemistry
PEO- 2 To prepare studgnts with a working knowledge of experimental techniques and instrumentation required to work independently in research
or industrial environments.
PEO -3 |To develop student strength in organizing and presenting acquired knowledge coherently both orally and in written discourse.
PEO -4 |To prepare the students to successfully compete for current employment opportunities
PEO -5 |To develop an ability to be socially intelligent with good SIQ (Social Intelligence Quotient) and EQ (Emotional Quotient)
4.  Program Specific Outcomes (PSO)
PSO - 1 To provide in-depth I_(nowledge about the terms, concepts, methodologies, principles and experimental techniques involved in the various
fields of chemical sciences.
PSO-2 |To work in the pure, interdisciplinary and multidisciplinary areas of chemical sciences and its applications
PSO-3 To prepare t_he studepts wi{h a wquing knowledge of experimental techniques and instrumentation required to work independently in
research or in other industrial environments.
5. Consistency of PEO’s with Mission of the Department
Mission Stmt. - 1 Mission Stmt. - 2 Mission Stmt. - 3 Mission Stmt. - 4 Mission Stmt. - 5
PEO -1 H H H H H
PEO-2 M H M H H
PEO-3 M H H H H
PEO -4 H H M M H
PEO-5 M M M H L
6. Consistency of PEQ’s with Program Learning Outcomes (PLO)
Program Learning Outcomes (PLO)
1 2. 3 4 5. 6 7. 8. 9 10 11. 12 13 14. 15.
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PEO-2 H M M H H H H M M M M M H H H
PEO-3 H H H H H H H M H H H H H L H
PEO -4 H H M H H H H H H H H H M M H
PEO-5 M M H H M H M H H H H H H H H
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Curriculum B.Sc. Chemistry

7. Programme Structure (Total Credits:176)

1. Professional Core Courses (C) 2. Discipline Specific Elective
(20 Courses) Courses (D)
Course Course Hours/ Week (5 Courses)
Code Title L|T|P|O|C
- - C C Hours/ Week
UCY23101T |Atomic Structure and Chemical 3l1lol2] 4 83526 %lrge
Bonding . LIT/IPIO] C
UCY23102T |Basic Organic Chemistry 3|110/2| 4 ucy23poqT |Nanomaterials and
UCY23103J | States of matter, solutions and slolsla| 4 Nanochemistry 3111012 4
R T —
Chemistry of s and p-Block 4 olymer ana 'naustriai Lihemistry
UCY23201J | o monts 31013|2 UCY23D04T | Supramolecular Chemistry 3111912 4
Basic Reactions in Organic 4 UCY23005T Solid State Chemistry and its
UCY23202T . 3/1]0|2 e
Shomty Chemical Technology and 3)11012) 4
7 [T 3 emical Technology an
UCY23203T Chemical Equilibria, Acids and 3l1lol2 4 UCY23D06T Soci
Bases omety
Radioactive and Nuclear 4 UCY23D07T |Organic Spectroscopy
UCY23301T | cemistry 3111012 Ucya3posT | Materials chemistry and their use| 4| 0 0|2 4
Functional Groups in Organic 4 in everyday life
UCY233020 | cpomistry pein =g 31013]2 UcY23posT Medicinal Chemistry and Drug
: Design 410|012 4
Thermodynamics and Surface 4
UCY23308T |~y s r}’j 311102 UCY23D10T |Green Chemistry
UCY23401T | Coordination Chemistry 3|1)0]2]| 4 e To’s’ Lﬁarncl:ng Cred;th) 12
Heterocyclic Compounds, Natural 4 - beneric Flective Lourses
ueyzsdoz1 Products and Biomolecules 71992 (9 Courses) e T
Chemical Kinetics and 4 Course Course Title ours/Week |
ueY23403T Electrochemistry ANEE Code LiT/p|O
Chemistry of d and f-Block 4 ULT23G01J_| Tamil-| 310]0]2
UCY23501T |2 31110]2 ULH23G01J | Hindl-1 3/0[0)2]|3
UCY23502J |Analytical chemistry 31013]2] ¢4 ULF23G01J | French-I 3|00 2
Statistical Thermodynamics and 4 ULT23G02J | Tamil-ll 310(0] 2
UCY23503T 110
Group Theory g 2 ULH23G02J | Hindi-II 301023
Pericyclic Reaction, ULF23G02J |French-II 3(0|0]2
UCY23601T Photochemist/y, and Polycyclic 3|1(0|2| 4 UPY23G01J | Allied Physics 3lola]o2 )
Aromatic Hydrocarbons (PAH) UPY23G02T | Laser Physics 3[1]o]2
UCY23602T Quantum chemistry and Molecular 311(0]2 4 UPY23G03T |Data, Statistics, and Inference 3|11(0]2
eI ;pec”osﬁohﬁyth " TToTo 2T 7 || -UMAZ3GTT | Alied Mathematcs 3/ 1]0]2]"
esearch Vietnodology UPY23G04T | Solar Technology 3[1]o]2
UCY23701T |Reagents in Organic Reactions 3|1]0[2] 4 . - 4
Oraanometallics & Bioinoraanic ) UCY23GO02T | Polymer chemistry and its uses 311101 2
UCY23801T Ch% mistry 9 311)0(2 UPY23G05T | Structure and Properties of Materials | 3 | 1| 0 | 2 4
Total Learning Credits 30 UCY23GO03T | Food Chemistry 311]10] 2
UPY23GO6T | Thin Films 311]10] 2 4
UCY23G04T | Pharmaceutical Chemistry 311101 2
UPY23GO7T | Group Theory 311101 2 4
UCY23G05T | Chemistry in everyday life 311]10] 2
UPY23G08T |Applications of Nanotechnology 311(0]2
UCY23G06T Compgtat/onal Modelling in 3l1lol 2 4
Chemistry
Total Learning Credits 34
SRM Institute of Science and Technology - B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023 2




5. Ability Enhancement Courses (AE)

4. Skill Enhancement Courses(S) (4 Courses)
(5 Courses) Course Course Hours/ Week
Code Title L|T|P|OC
ULE23AE1T |English 4100 |2/4
Course Course Hours/ Week UES23AE1T |Environmental Studies 3/0[0]23
TP O ULT23AE1J |Applied Tamil - |
UCD23S01L | Quantitative Aptitude and Logical ololal 211 ULH23AE1J |Applied Hindi- | 11012122
Reasoning : ULF23AE1J |French for specific purpose-I
UcD23S0oT | Verbal Ability and Skill 2lo0lol 2 2 | || ULT23AE2J |Applied Tamil- I
Development ULH23AE2J |Applied Hindi - Il 110|222
UCY23S03L |Instrumental Methods of Analysis| 0|0 3| 2 | 1 ULF23AE2J |French for specific purpose-Il
UCY23S05L |Organic Chemistry Practical-Il 0/0/3, 2|1
. . 7. Mandatory Courses(M)
Total Learning Credits 7 (2 Course)
Course Course Hours/ Week
Code Title LITIPlO|C
& Va’”e(j‘i‘ii‘:si‘;”ses V) UMI23MOTL |My Indlia Project 0l0lo/ 00
T UNS23MO1L |NSS
Course Course Week UNC23MO1L |[NCC ololo 0
Code Title LTTIPO IC UNO23M01L NSO 0
UCD23VO1T | Universal Human Values B | UYG23MO1L |YOGA : :
UEN23VO1L | Communication Skills olo[4]2 |2 VoL le i .
UCD23V02T |Industry Oriented Employability Skills for 2lolol2 |2
Science
UCD23VO0ST | Career Readiness and Professional Skills 2001012 |2
Total Learning Credits 4
8. Internship/Apprenticeship / Project
(6 courses)
Course Course Hours/ Week
Code Title LIT|IP|O|C
UCY23PO1L |Internship-I 1
UCY23P02L |Internship-Il 1
UCY23P03L |Internship-Ill 2
UCY23P04L |Mini Project 010/ 5|0]|2
UCY23P05L |Project Phase-! 0010924
UCY23P06L |Project Phase-II 010112126
Total Learning Credits 16

As SRMIST strongly encourages the use of SWAYAM (Study Web of Active Learning by Learning by Young and Aspiring Minds) platform, the students are
encouraged to choose at least one core/ elective course from SWAYAM on the recommendation of the faculty advisor and the credits will be transferred.
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8.

Implementation Plan

Semester - |
ng(rjze Course Title FOU;S/ VF|)/ee(k) C
ULT23G01J Tamil-|
ULH23G01J  |Hindi-I 201223
ULF23G01J  |French-I
ULE23AETT  |English 4,0/02 4
UCY23101T | Atomic Structure and Chemical Bonding 311024
UCY23102T  |Basic Organic Chemistry 311024
UCY23103J States of matter, solutions and phase equilibria 310324
UCD23S01L | Quantitative Aptitude and Logical Reasoning 001221
UCD23V01T  |Universal Human Values 210(0]2|2
Total Learning Credits 22
Total Number of Hours 26
Semester - I
. Hours/ Week
Code Course Title L1 TIplO C
ULT23G02J Tamil-Il
ULH23G02J Hindi-Il 210|223
ULF23G02J French-Il
UES23AE1T Environmental Studies 3/0/0|2|3
UCy23201J Chemistry of s and p-Block Elements 310/3|2|4
UCY23202T Basic reactions in organic chemistry 31110 2|4
UCY23203T Chemical Equilibria, Acids and Bases 3|1/10)|2|4
ucD23S02T Verbal Ability and Skill Development 2101022
UEN23V01L Communication Skills 004 2|2
UNS23MO1L NSS
UNC23MO1L NCC
UNO23MO1L NSO 010101010
UYG23MO1L YOGA
Total Learning Credits 22
Total number of hours /week 27

SRM Institute of Science and Technology -
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Semester - Il

Course

Hours/ Week

Code Course Title L1 TIploO C
UCY23301T Radioactive and Nuclear Chemistry 311,10 2|4
UCY23302J Functional Groups in Organic Chemistry 31013 2|4
UCY23303T Thermodynamics and Surface Chemistry 3|1]0]2]4
UPY23G01J Allied Physics 31032 4
UPY23G02T Laser Physics 311,02
ULT23AE1J Applied Tamil - |
ULH23AE1J Applied Hindi - | 11701222
ULF23AE1J French for specific purpose-I
UCY23S03L Instrumental Methods of Analysis 010|321
UCD23v02T Industry Oriented Employability Skills for Science 210022
UCY23PO1L Internship-1 0]0]0[0 17

Total Learning Credits 22
Total Number of Hours 28
Semester - IV
, Hours/ Week
Course Code Course Title LTiplo C
UCY23401T  |Coordination Chemistry 3110 2|4
UCY23402T Heterocyclic Compounds, Natural Products and Biomolecules 410|102 |4
UCY23403T  |Chemical Kinetics and Electrochemistry 311102 |4
UPY23G03T |Data, Statistics, and Inference 311,02 4
UMA23G11T  |Allied Mathematics
ULT23AE2J  |Applied Tamil - Il
ULH23AE2J  |Applied Hindi - Il 170122 2
ULF23AE2J  |French for specific purpose-Il
UCY23S04L  |Inorganic Qualitative Analysis 010/ 4|22
UCD23V05T  |Career Readiness and Professional Skills 2101022
UMI23MO1L My India Project 010[{0]0]|0
Total Learning Credits 22
Total Number of Hours / Week 25
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Semester - V
Course . Hours/ Week
Code Course Title ! T 1p o C
UCY23501T Chemistry of d and f-Block Elements 3 1 0 24
UCY23502J Analytical chemistry 30| 3 |24
UCY23503T Statistical Thermodynamics and Group Theory 3 1 0 24
UCY23D01T Nanomaterials and Nanochemistry 3 ’ 0 204
UCY23D02T Energy and Fuels
UCY23G02T Polymer chemistry and its uses 3 ’ 0 204
UPY23G04T Solar Technology
UCY23S05L Organic Chemistry Practical-Il 0, 0| 3 2|1
UCY23P02L Internship-Il 0,00 0|1
Total Leamning Credits 22
Total Number of Hours 25
Semester - VI
o Hours/
gggsee Course Title Week |C
L|\T|P|O
UCY23601T I(Dsgllc_:l})/cllc Reaction, Photochemistry and Polycyclic Aromatic Hydrocarbons 3110 24
UCY23602T |Quantum chemistry and Molecular spectroscopy 311024
UCY23603T |Research Methodology 4100 2|4
UCY23D03T |Polymer and Industrial Chemistry 311100204
UCY23D04T |Supramolecular Chemistry
UCY23GO03T |Food Chemistry 311100204
UPY23G05T |Structure and Properties of Materials
UCY23P04L | Mini project 0/0/5/0|2
Total Learning Credits 22
Total Number of Hours 25
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Semester - VI

ng(rjsée Course Title 1 Hours/ V?ek 0 C
Ucy23701T Reagents in Organic Reactions 3,110 2
UCY23D05T Solid State Chemistry and its Applications 311 00214
UCY23D06T Chemical Technology and Society
UCY23G04T Pharmaceutical Chemistry 3| 1 0 2| 4
UPY23G06T Thin Films 410
UCY23G05T Chemistry in everyday life 31110l 24
UPY23G07T Group Theory
UCY23P03L Internship-Ill 01010102
UCY23P05L Project Phase-I 010,19 2|4

Total Learning Credits 22
Total Number of Hours 25
Semester - Vil
. Hours/ Week
Course Code Course Title 11T P 0 C
UCY23801T Organometallics & Bioinorganic Chemistry 3| 1 0
UCY23D07T Organic Spectroscopy 41 0 0 4
UCY23D08T Materials chemistry and their use in everyday life
UCY23D09T Medicinal Chemistry and Drug Design 410 0 4
UCY23D10T Green Chemistry
UCY23G06T Computational Modelling in Chemistry 3| 1 0 4
UPY23G08T Applications of Nanotechnology
UCY23P06L Project Phase-Il 010 12 6
Total Learning Credits 22
Total Number of Hours 28
Courses for earning Additional Credits
. Hours/ Week
Course Code Course Title [ ‘ T ‘ P ‘ c
Semester- Il
UCD23P01L Internship Report- |
UCD23P02L Project Work — | 0 0 8 0 4
UCD23P03L Apprenticeship — |
Semester - IV
UCD23P04L Internship Report- Il
UCD23P05L Project Work — Il 0 0 8 0 4
UCD23P06L Apprenticeship — Il
Total Learning Credits 0 0 8 0 4
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9. Program Articulation Matrix

Course Code

Course Name

Programme Learning Outcomes

Analyze, Interpret Data
Problem Solving Skills
Communication Skills

Application of Concepts

Link with Related Disciplines

UCy23101T

Atomic Structure and Chemical Bonding

+ |Analytical Skills
< |Fundamental Knowledge

UCy23102T

Basic Organic Chemistry

< |  |Application of Concepts

< | = |Procedural Knowledge
< | < |Ability to Utilize Knowledge
T | X |Investigative Skills

T

UCY23103J

States of matter, solutions and phase equilibria

T | = | — (Skills in Modeling

~ |~
\

ucYy23201J

Chemistry of s and p-Block Elements

T

UCY23202T

Basic Reactions in Organic Chemistry

UCY23203T

Chemical Equilibria, Acids and Bases

T || T | = | = | = Link with Related Disciplines

UCY23301T

Radioactive and Nuclear Chemistry

UCY23302J

Functional Groups in Organic Chemistry

UCY23303T

Thermodynamics and Surface Chemistry

UCY23401T

Coordination Chemistry

T|T|T ||| ||| T Fundamental Knowledge

T |T || |||

T ||| || x| X|x || Skillsin Specialization

|||
Ll I = Ll i o B
T ||| |

UCY23402T

Heterocyclic Compounds, Natural Products and
Biomolecules

—~

UCY23403T

Chemical Kinetics and Electrochemistry

UCY23501T

Chemistry of d and f-Block Elements

UCY23502J

Analytical chemistry

UCY23503T

Statistical Thermodynamics and Group Theory

| |||

||| |

i e i g e

I ||| x|

SIS~
—~

e ' | ==L

|||

UCY23601T

Pericyclic Reaction, Photochemistry and Polycyclic
Aromatic Hydrocarbons (PAH)

x

UCY23602T

Quantum chemistry and Molecular spectroscopy

x

UCY23603T

Research Methodology

UuCy23701T

Reagents in Organic Reactions

| |

UCY23801T

Organometallics & Bioinorganic Chemistry

UCY23D01T

Nanomaterials and Nanochemistry

TIX|T|T
T |

UCY23D02T

Energy and Fuels

UCY23D03T

Polymer and Industrial Chemistry

UCY23D04T

Supramolecular Chemistry

|

UCY23D05T

Solid State Chemistry and its Applications

=<
T T ||| |IX |||

UCY23D06T

Chemical Technology and Society

T
I

UucY23D07T

Organic Spectroscopy

UCY23D08T

Materials chemistry and their use in everyday life

STIT I |T|T ||| T || (||
I T T T X|T ||| x|
<

UCY23D09T

Medicinal Chemistry and Drug Design

ucCya3p1ot

Green Chemistry

ULT23G01J

Tamil-1

ULH23G01J

Hindi-1

ULF23G01J

French-1

ULT23G02J

Tamil-Il

ULH23G02J

Hindi-1l

ULF23G02J

French-Il

I I I I I I I |||

II§II§IIIIIIIIIIII

I T (T X ||
I ||| |X |
I < |T || X ||

ol ol ol o e
ol e o e ol I I = o e o e =
i ol ol o o e
T |X|
T\
i ol ol B o o e
b ol el B S e ol e ol e ol e ol e o o

SRM Institute of Science and Technology - B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023




UPY23G01J

Allied Physics

x

x

X

UPY23G02T

Laser Physics

T

T

x

UPY23G03T

Data, Statistics, and Inference

UMA23G11T

Allied Mathematics

UPY23G04T

Solar Technology

UCY23Go2T

Polymer chemistry and its uses

| |

UPY23G05T

Structure and Properties of Materials

UCY23G03T

Food Chemistry

x

UPY23G06T

Thin Films

UCY23G04T

Pharmaceutical Chemistry

I T T ||| |

UPY23G07T

Group Theory

UCY23G05T

Chemistry in everyday life

m

T

T

| |

UPY23G08T

Applications of Nanotechnology

x

UCY23G06T

Computational Modelling in Chemistry

UCD23S01L

Quantitative Aptitude and Logical Reasoning

UCD23S02T

Verbal Ability and Skill Development

I |||

UCY23S03L

Instrumental Methods of Analysis

UCY23S04L

Inorganic Qualitative Analysis

x

I T~ <

I XX

||| x|

UCY23S05L

Organic Chemistry Practical-Il

x

ULE23AETT

English

T

<

UES23AE1T

Environmental Studies

T |T |||

=<
<

ULT23AE1J

Applied Tamil - |

ULH23AE1J

Applied Hindi - |

ULF23AE1J

French for specific purpose-I

ULT23AE2J

Applied Tamil - Il

ULH23AE2J

Applied Hindi - Il

ULF23AE2J

French for specific purpose-II

ucD23vo1T

Universal Human Values

x

UEN23Vo1L

Communication Skills

ucbD23vo2T

Industry Oriented Employability Skills for Science

=<

UucD23v05T

Career Readiness and Professional Skills

Sl e gl [ o =~ b e i e e e Bl

b gl I e o [ e i e o e g i o
Lol e i i o G e e o -

I T | T x|~ |

UNS23MO1L

NSS

UNC23MO1L

NCC

UNO23MO1L

NSO

UYG23Mo1L

YOGA

Ll I e e e i e e s e o e [

Lo I e ol e =~ B~ I ol =~ I~ e I~ I~ e e -~ el ol [ ol e o

UMI23MO1L

My India Project

I T T x| XXX |xX|X|
I x| T ||| ||| X ||

I T T X ||| X || x| |

I |IT|T|T|T|T|T|T ||| X |

UCY23P01L

Internship-I

T

UCY23P02L

Internship-Il

T

x

UCY23P03L

Internship-Ill

I I T ||| |||~

UCY23P04L

Mini Project

UCY23P05L

Project Phase-I

I T T T |T|T T T TS| |||

e

x

=

T (|||

UCY23P06L

Project Phase-II

gl e g [ o e e e e o e e e e s ol I~ ol = e e e o e e o G e e e e ol s ol =~ [ [ e e e o e o e o e e ol e ol e o BN

H - High Correlation, M — Medium Correlation, L — Low Correlation

10.Structure of UG Courses in B.Sc. Chemistry

Distribution of different Courses in each semester with their credits in the bracket
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Discinline Soecif Discipline | Generic skill Ability | Extension | Value A '"ter':_shiprl] )
iscipline Specific - ” renticeshi
Semest c P c P Electives Electives | Enhancement [Enhancement Activity | addition ppproject/ Pl Tota
emester ore Courses .
Courses Courses Courses Courses (E) Courses| Community Credits
(C) V) Outreach
(D) (G) (S) (A) (P)
CC-1 (4)
VA-1(2)
Sem| CC-2 (4) GE-1(3) | SE-1(1) | AE1() 22
CC-3 (4)
CC4 (4)
VA2(2)
Sem Il CC-5 (4) GE-20) | SE-2(2) | AE2(@) | EA1() 22
CC6 (4)
CC7 (4)
VA3(2)
Sem i CC-8 (4) GE-3(4) | SE-3(1) | AE3() P (1) 22
CC9 (4)
CC-10 (4)
Sem IV CC-11 (4) GE—4(4) | SE-4(2) | AE4() | EA2(0) | VA4(Q) 22
CC-12 (4)
CC13 (4)
DSE 1 (4)
SemV CC-14 (4) GE-5(4) | SE-5(1) P-2(1) 22
CC-15 (4)
CC-16 (4)
Sem VI CC-17 (4) DSE-2(4) | GE-64) P-3(2) 22
CC-18 (4)
-4 (2)
GE-7(4)
Sem VI CC-19 (4) DSE - 3 (4) $-3(2) P-6(4) 22
GE-8(4)
DSE -4 (4)
Sem VIl CC-20 (4) GE-9(4) P-7 (6) 22
DSE -5 (4)
Total
80 20 34 9 11 0 08 16 176
Credits
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Syllabus for B.Sc. Chemistry

SEMESTERI
TIP[O]C
Course ULT23G01J| Course Name Tamil-l Course G | Generic Elective Course 3
Code Category 0022
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Tamil Data Book / Nil
Department Codes/Standards
Course Learning 3 . . . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
LIl ®HS WrHMD QDD
CLR1: ysissalens 0L eor 1/2(3|/1/2(3[4/5/6|7/8|9/(10(11(12/13|14|15
F 5 60)60THEM 6T AHMWF QF UIS60
Yalssallensuller aidl neofls
CLR-2: |aumbailwiey el Wikl & emens
Qs lWE QF IS
F N6V &G WIMIS 6T, &ITLILI I8 6T
CLR3: |gsmLN&G L SLDE Feinss 55 6ot
ampailweney NLF Q&S5
CLR : Beleor HLALD @eVER I aUeTTESF
" laugeummenmll Llwg QEuigen 2 .
QL!JITH_S]U uu_‘!lm@ auLd Q.LDI'I'IQ,LS]Uj]GO.T ARREIEPE £ E’ -
CLR-5: |L6VGeum BIL LIBISen6TsH Q5 lwg SI%E|8 885 8 3 T 20
Q& UIE6 2213|3522 [ < 225z
22 E|2 83 |l 2822
clelellx L olE|lo|=a|ls5l S s
2 5elslslEE R 52 2=
Course sa <2525 a5 252382
Learning . 3 ) CIBIBllE8 2|52 el2| a8 eS8
0 At the end of this course, learners will be able to: ol o|ls|8 EIB S SN B EIS| TN
utcomes (%1% 85 =g 22T 388 ETO9lo
(CLO): 353|225 a5 R e < a8 5228
L8555 2 (HeUTER S SHS
CLO-1: [UBHW TS 606018 &6ITMHIG 60 6T 2|75(60||H|L |HM |H|H|L|M|H|M|L|H|- | -]|-
SADIHSIQSITETED 60
Belerr Salleng o6 auydl IDmMHMLD
cLo2: (UMD QUGLO LOMDIL 208070 H|M |[H|L|M{H|LIHIM LIH|H|-|-]-
afl LA wimkiseners
Q&1 1H &6 & ITETEH 560
SO FF N5 5 S) 60T ©) 60586V
CLO-3: |aumpedlli6y (LDemm &6 2|70|65||H|L|HIM|HIHIM{H|L HIMH|-|-]-
2 _600TJ 5516\ & ITETEH S 6V
Belerr @euESIW euFeuTml el
CLO4: |BOIPS sevall g, Fens 217070 H\M H L HIMMHIH LH|H|-|-]-
QITeLTM QUMM aUeTIEH
Blem6ev & 6en6Ts 6 &I 1556 & T6ITEH &5 6V
QumSluesr BIL LIBIGem6T mlbS
CLO-5: |Qmdl @ememEWT@H GQEFwWeuLIL 2|80|70||HM |HIHIM{HILIM|H|L\H/H|-|-]|-
AW BSOS TETEB 6V
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Duration

12

12

12

12

12

(hour)
S s0lp
SLO-1 @eEHR WSS |Hefer sallens |sLdlpfler AnflevsH W 2 6 bevL
o1 T QUETHFERILT |GHTHMLD frry GsHMTHMLD riley
i CUMHG ST 2 Gal.gm.
sLo-2|@VEHW Befer sellens (UM ADMlevsaWw JTeg emeuS Sl
2 S&H\ &6 alyeuTml o LSl wirigs6iT QUM G 6mLO
,|58lh s Beler sellens ; . . . . |eveugsHwiserl
SLO-1 seilens Ll T Ligeoof] oflwnssd (P mndlev s S Wik &6t & By
SHMTVHCSH T . . ;
S-2 i QFLQ BN SHer WPSeTenng .
sLo-2| Pl vgenfl @pfes@ e |SLTLIET -
&6ellen g uf et ez mpiedt @SR WRIGET | WS
W)
SMOHESTD) L Y5
sLo-1| selens sOmsSSILILT  |NdTemensSIh - |Amasiie
saflenguflerr |Quomg oot 477,490 2 VI - N3l audlum@
S-3 &L LemlnLIL]
QUIIT6OT &HIMTE
SLO-2 SHM&TeV Beier &all 5560)6V 61 60f 65T Uaissalemsuilev DU 55
@SR WD  |SpEBangseT  |eNTn Fepsin
SLO-1 LSI&salans | G Lievor s @usRW  |[Usissalamsun (@GBS - SHeTeTy
2 GBAUTSHSLD | &H6iEISH6T ylle gral @SS EHLD QEWIELS6T
S-4 586 aflemsuilev 3
LSIssalamns (sellens 9 )
SLO-2|eueTF &8I0 TG o |bewfsasT 2
BsdTU it g)um,a(ib HD ©)6V5 G\ WIS 6T 4 Q50 CTLDSIH6
LmF@wmy —
: embflemm - |SWD () a8 : . .
SLO-1 u'—lj]%f‘}%m@@ gl.bmrr 0 (184 186) TWES QB TS SIL emip
S-5 3|60 L_WITETLD
UTFsSwImy
LI6T(LN &> @ L16voT S 611 60T LS 6ot . 5 .
SLO-2 @,},@@mmgg o gué’bﬂmm QIMETOLMG @& |QsTLFLlemLp
meaT
sLO-1|Lnys GE&LD @ LI ev0T QFlweT rliey [Amisans 2_WITEH emeuor,
g ILEGWEDD | HEULDLIGLD CammMmLD 95 19) 637 6507
56 UMBGsEsE| L P s Hpawmds
SLO-2 /60T auerid Dev enipiHs QeERLIE FMIEES UTIFF |Q&FTHE6T
- il T
SHITEVBIGHET
QueueiterflL ey
BHS &
Lesflnemeuudl ! ! mETds
. : : HeVLDLIGLD- -
SLO-1|eor . iow Q;fm QI B W Posms Q&M 60 6T
Ss1006Gaurih | F0HE! o f‘@ eugeuna) B&ES 6T SIH60
S-7 -
20 910
BIOOTOTOS | o oflin Kl ev PNFHNGS aq, 83, 6V, QM
SLO-2 . . & W 60160 .. DO
2?32)5 aumpeiiwiey o 2Flwigser LTHQMTEN &6
LTy 5 &g et
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LMy & & Mo et BBEE S
SLO-1 |- jLo&edr Gerauf) - SOaEHS QsL&EbL SIS @)6v 88 6u0r
e Fepsliury  |[SADWsD Fmisen gD BILLIMBIG6T
M6l
246 -
S-8
Suflgib
| Bemergsei F(BHHIHEBLD  |GmelEhH . . . |@evssemranld
sLo-2 Q & T6ooT L TS 606075 @B LD | @) 6V 855 UM & 6T Liglearid G5ThoLD Lwesrm(Ln
290D
&DOOMeVs
SLO-1 @umensull  |Leu@uuwly GDeUEHT) — QBMLESHEHTIL  |sLilLblev Q& mey
6T SLPH W |eurpeiliiey Q)5 L| 55\ 60T 161 &5 61T 61605555 61T
S-9 efeniLnevof] (3)
QUmesTlOLIMLY.  |eruFLdlemm . L.
5L0-2/ufléy Qeuiiuig - | 2O LBerid euaTiES) Szrg’fﬁrgm
W.CSHST | gnger 2ary '
W.CSEST -  |L6euldb QLW
sL0-1 |BeNemsuller auTLpeNledr Smofw L| ) 6075 5 60T QUWIEFQFTMSH
& 6011 & & cTemLo |66l LD ©) 60886007 LD QUENSHEMLN 6iT
10 FH6iT BLOLI 860085 U LD
LD 6vfl & 6meuTS 5—’2);\)['5@5”@"h 19 a QG
] | FHelleng sridlw .. lQuUWrFQETHS
POz Giﬁ]& allgeflev 616N & 60 LD & 6T Ligler apBflwgser 6T 9MlBH6v
Sl GO LMD HISET
A& T, %
; Slp
5L0-1 |0 , Gﬂm@ga%, FlelILHSTIL - @SR WSS 6L allemeaTEQETMS
-1|WeTlSCHWLD |Qaeiriiluy, - : : 5
% ) (L&D 2 I HOLSHE NG (6T
b CaIBes0SS 6T
&6l 60 & & 61T
Bl _
| . ! .
SLO-2 ase?ﬁ]gmg,uj]a) - ] SO IEHEHTNS &mqm@l_uj]m Qﬂmm&@&nmas
FODFSPN L. EHEs6i GEMOHMLD 6T S|l B6v
wev
e IETn — SLALSlev
SLO-1 ug;_m‘]urrg@ FQITQ oarp el e eor SV 2 emBHenL QLW FemL,
ullesr &) o
&L LD 60T LI 63T el e 6oT W6t L
$-12 Y i
?ﬁu;g)ssmasmm Ol - G &5 IM616V 6071 60T 2 B QuwyemL,
5L0-2 FlDG 6 LOITLO S WLIT60) 60T Godlmuy RS elleneruiemL
auTpeSluigD TVl M@ T &6 N1
1. WmVEET(H), QFTGLILWD UG - HLLDSSIemm R FIWLTSH6T, 6Ten. 7 .6TLD.
el mmid QSTIHLHIL LIS &evallBlmiealeTid, &ITLLITHIGeTSSETT, 603203,
_ 2023
::as:::fes 2. 6U6v60 &5 6u0TEroT60T, LSS &allens CHTMHMUNLD aleTFFFUWD, 9 USILSLD,

QFeTemeor, 2018

3. &M Aasgssl, suilble Amiseans CHTHMNLD alemTFE&FR D, aTer.F.L0. a4 .,
QFetTemeor, 2013
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4. sl @emernTwld sevall&aLaLD - http://www.tamilvu.org/

5 Wwgeny sl @evsHw W6 QSMTGLILS S LD - https://www.projectmadurai.org/

Continuous Learning Assessment (50% weightage)
Bloom’s Final Examination (50% weightage)
Level of CLA-1(10%) | CLA-2(10%) | CLA-3(20%) | CLA -4 (10%)#
Thinking
Theory | Practice | Theory| Practice| Theory | Practice | Theory | Practice Theory Practice
Level 1 |Remember 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% -
Understand
Level 2 APPY 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% -
Analyze
Level 3 [EValuate 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Expert from Higher Technical Institutions

Internal Experts

Director, Mozhi Trust,

041.

1. Dr. P.R.Subramanian,

Thiruvanmiyur, Chennai — 600

1. Dr. V. Dhanalakshmi, Associate
Professor, Subramania Bharathi School of

Tamil Language & Literaturel, Pondicherry
University, Pondicherry

KTR.

1.  Dr. B.Jaiganesh, Associate Professor
& Head, Dept. of Tamil, FSH, SRMIST,

VDP.

2. Dr. R. Ravi, Assistant Professor and
Head, Dept. of Tamil, FSH, SRMIST,

3. Mr. G. Ganesh, Assistant Professor,
Dept. of Tamil, FSH, SRMIST, RMP.

FSH, SRMIST, KTR.

4. Dr. T.R.Hebzibah beulah Suganthi,
Assistant Professor, Dept. of Tamil,

Professor,

5. Dr. S.Saraswathy, Assistant

Dept. of Tamil, FSH, SRMIST, KTR.
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LIT/IP|O|C
Course Course Course . .
Code ULH23G01T Name HINDI-I Category G Generic Elective Course 2,3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Data Book / .
Department HINDI Codes/Standards Nil
g:tl;:)sn;: e&;ﬂg‘ﬁ The purpose of learning this course is to: ‘ Learning ‘ Program Learning Outcomes (PLO)
CLR-1: | To Communicate in Hindi without any inhibition 1123|123 /4|/5/6|7|8|9[10/11(12]13|14/15
CLR-2 :| To appreciate the Hindi Language in its various forms ] ®
CLR-3 :|To analyze the different writing styles BISIKIER = §’
_|To display moral and social values in the field of social Responsibility || 8| =S| 8181 8|S 5| = 2 2| »
CLR-4: . oS elalgl =l o ==
and Integrity S5 88|65 l2 8% owl2?2s
CLR-5 : | To be willing listeners and Translators-where need be S el AL 2 s gl5|e 3 § 5|2
|| S = [} =S| =
£l=1=§5/2 5§52 52882
Course Learning | ;0 o1 of th I il be able to: =1818(5 5585258518215 508
Outcomes (CLO): e end of this course, learners will be able to: e\218|2|e=8|=|5|2|E|¢|B £33 38
S| || <|Jjla ||| Ealo|j<|aja|a
CLO-1 :|To Understand the Philosophy of life and living through Stories | 2 |75|/80||H|H|H|M|L |H|L|M|L|L|H|M| - |- |-
CLO-2 : | To Examine Travelogue writing and Sketch 2|8 |9||H|H|HIM|L|H|H|M|L|L|HWM -
CLO-3 : |To Identify Irony and essay based writing 2|75|95||H|H|M|L|H|H|M|H|M|M|H|H -
CLO-4 : |Evaluate the various social issues depicted in the prose 2|80 |90||H|H|L|H|{M|{H|L|H|H|M|H |H -
cL0_5:ToUnde'rstandthebaslcand fundamental principal of olesloollmIHImMIH I LIHIHIL I HIMIHIA )
Translation
Foigrion 12 12 12 12 12
(hour)
SLO-1 KAHANI REKHACHITRA & |NIBANDH NATAK ANUVAD& PARIBHASHIK
S-1 YATRAVITRANT SHABDAVALI
s10-2 |AVDHARNA VDHARNA IBANDH KI AVDHARNA AVDHARNA RTH
SLO-1 SWARUP WAROOP WARUP NATAK KA SWARUP rARIBHASHA
o §L0-2 |PARIBHASHA HUMIKA ARIBHASHA PARIBHASHA WARUP
SLO-1 KAHANI KE TATVA NMAHATVA NAHATVA TATWA RAKAR
. SLO-2 KAHANI KA MAHATVA |DDESHYA DDESHYA PRAKAR HAHATVA
SLO-1 PARIKSHA- ISHA- UTAJ- NIBANDH UDDESHYA DDESHYA
5.4 PREMCHAND EKHACHITRA 'AJARI PRASHAD DIVEDI
) SLO-2 KAHANI KA PARICHAY [EKHIKA PARICHAY [EKHIKA PARICHAY RANGMANCH KA NUVAD KA PRAYOJAN
PARICHAY
SLO-1 VISLESHAN ATH KA ATH KA MAHATVA NATAK KA MAHATVA NUVAD KA PRAYOG
S5 ISHLESHAN
) $10-2 EMANDARI KA URU SHISHYA KA [IPRIT PARISHTHITIYON ME PRAYOJAN ROT BHASHA KA GYAN
MAHATVA AMBANDH EEVAN KI ASH
HONHARI KA PARICHAY |GURU KE PRATI  |MANAYV KI AKANKSHAYEN ANDHER NAGRI-(NATAK)
SLO-1 SMARPAN BHARTENDU LGAY};iIHYA BHASHA KA
S-6 BHAVANA HARISHCHAND
sLo-2 |UPPESHYA L, SHANGHARSHIL JEEVAN |/ 111K PARICHAY ANUVAD KA DAYITVA
MALBE KA MALIK- HELE PAR
SLO-1 |MOHAN RAKESH IMALAY SANGHARSH KA PARINAM  |NATAK KA VISLESHAN  |ANUVAD KA ABHYASH
S-7 (YATRAVITRANT)
LEKHAK PARICHAY LEKHAK BHOLARAM KA JEEV-
SLO-2 PARICHAY (VYANGYA) HARISHANKAR ~ |NATAK ABHINAY ANGREJI SE HINDI
PARSHAI
SLO-1 [ v kA araris | |VYANGYAKIAVADHARNA  |LALCH KA DUSHPARINAM |HIND! SE ANGRE.!
S-8 TATKALIN PARISHTHITI |YATRA KA
SLO-2 |KA VARNAN YATHARTH MAHATVA SHISHYA KI AGYANTA ANUVAD PRIYOJNA KARYA
CHITRAN
APNI MITTI SE LAGAV  |PATH KA GURU SHISHYA
S-9 |SLO-1 VISLESHAN LEKHAK PARICHAY SAMBANDH PUNRIKSHAN
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RAINITIK VIDWESH KA |HIMALAY KA HASHYA VYANGY SE
sLo-2 [ A PATH KA VIHLESHAN pveliioiold VIVIDH PRAYOG
PROPKAR KI BHAVANA |HIMALAY KA LOK |MADHYAVARGI PARIVAR KI PARIBHASHIK
10 SLO-1 JEEVAN STHITI DURDRISHTIHIN SHABDAVALI
KAHANI PATH SARKARI TANTRA KA MAHATTAKANKSHI KA
SLO-2 LoKsAmASYA [t o oD e ATI MAHTVAPURN SHABD
Lo |KamaNiKa UDDESHYA PAURANIK KATHA KA GURUKIAVAGYAKA | TAKANIKI SHABDAVALI KA
11 VISHLESHAN CHITRAN DUSHPARINAM MHATVA
PRASHO KI CHARCHA | PRASHNA TATKALIN SAMAJIK
SLO-2 ABHYASH SANVEDANSHIL BHAVANA VYAVASTHA KI CHARCHA HINDI SE ANGREZI SHABD
PRASHN ABHYASH __|PATH
SLO-1 iouaRCH  |PARICHARCHA PARICHARCHA ANGREZI SE HINDI SHABD
S-12 KAHANI KA UDDESHYA |MAHATVAPURN
SLO-2 BIBDUON KI PRASHANA ABHYASH PRASHNABHYASH ﬂ?ﬁ%‘gfj’ ki
CHARCHA
Edited Book: ““SAMANYA HINDI”, SRIJONLOK PUBLICATION, 2023, New Delhi,
1.  KABIR - HAZARI PRASAD DWEDI
Learnin 2. SURDAS - RAM CHANDRA SHUKL
Learnind 4 3. BHAKTI ANDOLAN AUR SURDAS KA KAVYA — MANAGER PANDEY
4. BIHARI - VISHVNATH PRASAD MISHR
5. Aadhunik Vigyapan aur Jansampark — Taresh Bhatia

Learning Assessment

] Continuous Learning Assessment (50% weightage) Final Examination (50% weightage)
Levelﬁ'ﬁ’,:'i‘niing CLA-1(10%) | CLA-2(10%) | CLA-3(20%) | CLA—4(10%)# e
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice

Rememb

Level 1 Ui:;:ta‘;; 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% -
Appl

Level 2 Ame 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% .
Evaluat

Level 3 C‘r’:a‘::e 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf.

Paper etc.

’

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Shri. Santosh Kumar
Editor : Srijanlok Magazine

Place: Vashishth Nagar, Ara —

802301

1. Prof.(Dr.) S.Narayan Raju, Head, Department of
Hindi,CUTN, Tamilnadu

1. Dr.S Preeti. Associate Professor & Head, SRMIST

2. Dr. Md.S. Islam Assistant Professor, SRMIST

3.Dr. S. Razia Begum, Assistant Professor, SRM IST

VDP,SRM IST

4, Dr.Nisha Murlidharan Assistant Professor,
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L/T|P/O|C
Course Course Course . .
Code ULF23G01J Name French-l Category G Generic Elective Course 202 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering French Data Book / Nil
Department Codes/Standards
Course Learning . . . . .
Rationale (CLR): The purpose of learning this course is to: ‘ Learning ‘ Program Learning Outcomes (PLO)
CLR-1 : Eé(;gz jnd expand their savoir-faire through the acquisition of current 11203l 11213 al5/6/7!8/9l10011/12113 14!15
.|Enable the students to overcome the fear of speaking a foreign »
CLR-2: s f : 3 [
language and take position as a foreigner speaking French Tlel=ll el g % 2
CLR-3 : | Make them lear the basic rules of French Grammar. 8 °\; < %’ a5 g s % £ 2| o
CLR-4 : | Develop strategies of comprehension of texts of different origin e g é E| 2 = § TS| o % A
D .= o o=
CLR-5 :|Strengthen the language of the students both in oral and written £ .% £ § ﬁ'_) g 288 % s & § S22
££Z|2 285558228380
Flolsl|2 8|5 (9P % = | ® c|l®
Course Learning 518|858 5 8l<|2 <82 § 27|
; ; 5 = = L 2 0 =72 5 = >
Outcomes (CLO): At the end of this course, learners will be able to: % §- §- g 5| = 22228 ETR32%
||| <|Jjla ||| n|<|Ea|lo|j<|aja|a
CLO-1 : | To acquire knowledge about French language 2|75|80||H|IM|HIHIM{H|H|L|M|M\H|L|-|-]|-
CLO-2: To strer?gthen the knowledge on concept, culture, civilization and oleoloollmIH LI Bl HIMIHIM LlLTHIM )
translation of French
CLO-3 : | To develop content using the features in French language 2|85|\75\|H|H|L|M|H|M|{L|{H|M|M|\H|H|-|-]|-
CLO-4 : | To interpret the French language into other language 2|75|80||H|L|M|HIM|{H|IH|{M|L|HWM |L|-]|-
CLO5: ITo improve the communication, intercultural elements in French aleol s Ml L imim B E Ml c Il - o
language
P on 12 12 12 12 12
(hour)
SLO-1 |Contacts Les verbes du premier groupe | Qu’est-ce qu'’ils font ? Faraits B verbes CRRBREEne
-1 groupe —
SLO-2 Emma la championne |Les exemples Les exemples Un casting Les exemples
SLO-1 Les nombres & partir de  |La liaison Ol est mon sac Les exemples Leg pronoms personnels
S-2 31 toniques
SLO-2 |Les activités Les activités Les exemples Les activités Les exemples
SLO-1 |Les pays Entrer en contact Quelques objets Le Petit Spirou Les verbes faire et lire
S-3
SLO-2 |les nationalités Les activités Les exemples Les activités Les exemples
SLO-1 |Les jours de la semaine  |Présenter et se présenter Les professions L’aspect physique Les Sons
S-4
SLO-2 |Les jours Les activités La fiche d'identité Les activités Les exemples
§-5 | SLO-1 |Les mois de I'année Demander et dire la date I(_Za)formatlon da féqinin Le caractere Décrire I'aspect physique
SLO-2 |Les activités Les activités ’lg:r't)izlrlisf Ulituotsic Les exemples Décrire le caractére
$6 SLO-1 |Les animaux domestiques |une rencontre. Qu'est-ce que c’est ? | les états d'ame Demander et dire I'heure
SLO-2 |Les activités Les activités Qui est-ce ? Les activités Les exemples
57 SLO-1 |La famille (1) Contacts Clest/ll est (1) I(_1e)s geesilons de lieu Elle est comment ?
SLO-2 |Les activités Les activités Les exemples Les exemples Les exemples
S8 SLO-1 l(‘f) formation du féminin Emma la Championne La phrase négative (1) |La famille (2) Portraits
SLO-2 |Les activités Les activités Les exemples Les activités Les exemples
SLO-1 |Les adjectifs possessifs | Mots et expressions Les verbes aller et venir |La formation du féminin  [Mots et Expressions
S-9
SLO-2 |Les exemples Les activités L’élision Les activités Les activités
SLO-1 |La phrase interrogative ~ |Grammaire - Les_ formules de La formation du pluriel Grammaire.
politesse 2)
S-10 Demander des
SLO-2 |Les exemples Les exemples informations Les activités Les exemples
personnelles
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SLO-1 |Les activités Communication Clestqui ? llya Les activités
S-11
SLO-2 |Les nombres Les activités Qu'est-ce qu'ils font? |Les activités Communication
SLO-1 intonation et est-ce que Les verbes du ER —groupe Mots et Expressions Les articles contractés  |Les activités
S-12 -
SLO-2 |Les exemples Les exemples grammalr € Les exemples Les exemples
ommunication
Theory:
1. " Nouvelle Génération-Al” Méthode de francais, Marie-Noélle COCTON, P.DAUDA, L.GIACHINO, C.BARACCO, Les éditions
Didier, Paris, 2018.
Learning 2. Cahier d’activités avec deux discs compacts.
Resources 3. https://www.fluentu.com/blog/french/french-grammar
4. hitps://www.elearningfrench.com/learn-french-grammar-online-free.html
5. hitps://www.lawlessfrench.com/grammar
6. https:/blog.qymglish.com/2022/12/15/basic-french-grammar
\Learning Assessment
Continuous Learning Assessment (50% weightage) h . .
! Final Examination (50% weightage
Levef;‘;‘}mhizking CLA—1(10%) | CLA-2(10%) | CLA-3(20%) | CLA-4 (5%)# (50% weightage)
Theory | Practice| Theory | Practice | Theory | Practice| Theory | Practice Theory Practice
R b
Level 1 -omomoer 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% !
Understand
Appl
Level 2 [~PPY 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% -
Analyze
Evaluate
Level 3 C\rleal:e 30% | 20% | 20% | 30% | 30% | 30% | 30% 30% 20% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf.

Paper etc.,

Course Designers

Experts from Industry

Expert from Higher Technical Institutions

Internal Experts

1. Mr. Kavaskar Danasegarane

Process Expert

Maersk Global Service Center Pvt. Ltd

French,

1. Dr. C.Thirumurugan Professor, Department of
Pondicherry University

1. Mr. Kumaravel K. Assistant Professor & Head, SRMIST, KTR

2.Mr. Sharath Raam Prasad
Character Designer,
Animaker Company Pvt.

2. Mrs. Abigail, Assistant Professor, SRMIST, VDP
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Course ULE23AE1T Course English Course AE |Ability Enhancement course

Code Name Category 40
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
g?fz:?: Department of English, FSH, Data Book / Nil
g SRMIST Codes/Standards
Department
ggtl:;izt e{gtg‘ﬂ The purpose of learning this course is to: Learning| |Program Learning Outcomes (PLO)
Develop an understanding and sensibility of
CLR-1: human consciousness through gender inclusive {1 2 |3 |1 12 (3 |4 |5 (6 |7 (8 |9 |10 |11 12 |13
curriculum
CLR-2: Enhance the abilities of deeper understanding to
) stay with integrity with the fellow human beings
CLR-3: Develop the overall language competency of the
i learner "
CLR-4: Develop proficient language skills il 2 S
EIRES es 3
SI=<| o g8 = £ 2|
Learn to express the thoughts clearly, develop o SE2 8 2|3 L|e S S| =
¥ Llec|lo||3| /0w S Dol =
CLR-5: logical arguments and enhance the overall o2 E||28 vz | N o2 Bl=| o @
g ; clelcl<c|©l e T oS B2 sl
communication skills. 2885 s=clicNeE 52 = LS=
Sl E=E1E=E S d)_cl.)-_;'c.._-CDBmm
ElSZsslEs&D 2 E s alelw
L ) =133 2|28|s|5|C 2l2|s!B 58|
Course Learning Atthe end of this course, learners | =1 G 1 2|8 2/ 2|8 & 2| X 3|2 EZ5313
Outcomes (CLO): will be able to: 3| 885 <& E HEIEIE <‘cé’ 2 213 g D D D
Analyze different literary texts to identify the
CLO-1: representation of issues related to gender,and |2 (75|60 |\H (M M |[L |- [M |- M |H |[L |H L |- |- |-
class
CLO-2: Apply critical thmk:pg skills to analyze and 2 leolzolm g 1L 1= 1o 1 |- Im HlH M-
respond to academic texts.
CLO-3 : Qrmcally evaluate gnd dl\?CUSS contemporary o l7oles M m M 1= 1L 1L - |4 q (HREE
issues through online articles.
CLO-4: Refine their general writing skills 2 |[70\/70 |\H M |L |- M |H |- |- |- |- |H L |-
CLO-5: Improve their language application skills 2 |801|70||H |H |- M |- [M |- |[L |[L MIH M |-
Duration (hour) |12 12 12 12 12
Introduction | Introduction to
fo the Short stories. Building the discourse- The significance
Introducing the | Introduction to Creative of conversation and the key elements of 3 . ..
S1 [SLO-1 f;etz::d short story | Writing. Explaining the discourse are the points of discussion in Refigoting ELa i Reviow wiling
i |writer elements of creative writing. |this class hour.
Sukirtharani Katherine
Mansfield.
Reading Art of conversation in digital and verbal
and Reading the | Stand-up comedy show - discourse- Lee Mockobe’s A Powerful
SLO- 2 |recitation of |story- The translate the audio content in | Poem of what it means to be a Choosing the subject for reviewing.
the poem - |Doll's House  |English. (any regional Transgender. TEDX TALK- POEM
Debt language) RECITATION
. Explaining the
Analys:.sl story through
and Critical depiction of Stud Stud Planning to choose
S-2 |SLO-1 |interpretatio| P fudents- groups -Students Reflecting on the style and the tone of g '
characters and |belonging to States other
n of the ; . the poem.
representation |than Tamilnadu
poem. o
of injustices.
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Introduction | Analysis and
to the poet |critical Practice the writing activity - Understand th . how effectivel
SLO-2 |Kalki interpretation of|creative ways of engaging in | Practicing conversation naers z;n e f(:l:/IEW[;)I’OZGSS ow efiectively a
Subramaniy |the short story |translation. feview of any work can be aone.
am. Doll’'s House.
Reading
and Introduction t - i in Soci.
recitation of tZerowrl/{tfe;on 0 Comastion of SorS- Introducing Content writing in Social | ntroducing the students to the review of the
SLO-1  |the poem ; ) Media- the importance of content various works.
Phallus | |Haruki attempting to translate. i
Murakami. patug;
S-3- cut.
S-4
A d”g’}ff,"s /| Reading the | identiying equivalent erms | .BLOG WRITING - Subeies Of
SLO-2 ar} H;Cta' Confessions of |to certain regional words - | Workplace Inclusion: Mental Health And| Reviewing -recorded -posted in the social media
: n irﬁ,r elatiol Shinawaga |learn the art of translation. | Queer Community- Salik Ansari. pages of SRMIST
nor g monkey.
poem.
Introducing famous art
works and the contexts of
| . |Discussion and creatiol, ) o
Introduction analysis of the Salvador Dali- The Face of for’ fion with theFea Thoughtful conversation with your team member
SLO-1 50 i’_"e poet | oo ntessions of [War ﬂv)vn’;rs ?on\t/;rsall);on WI;, ’ © 16a081S - | host the same in the official social media page of
ll)71§rier a Shinawaga | Pablo Picasso- Guernica 6 .010g { OGILeOlalEiesg SRMIST.
e monkey. Edward Munch- The Scream
Pieter Bruegel- The Tower of
Babel
Readi it creative and/ or thoughtful ] -
SLO- 2 e; g Crystal writing - contemporary Practice blog writing Choosing the team based on the abilties that are
ah" reciting W’;'}I/kinson themes of modem day comfortable to match the peer members
the poem relevance
Purdah 1
Analysis | poadin Apprehending Life by reading the texts
?"d Cr t/ca] Endangered Stngnts -W(/t/ng ab‘lllt/es- of influence- Chimamanda Ngozi ) ) .
L.y |interretatio| o iee. Case building stories- a visual treat Adiche’s Notes on Grief- A BRIEF Choosing the topics for a thoughtful conversation
nofthe (47401 of variety of pictures. N
poem- . NOTE, We should all be Feminists- An
Purdah 1 Essay.
S-6 : ;
Readi Discussion and
ar? 3 rgc?tin g analysis of Discussion- essay by the author -
SLO-2 |the poem  |ENdangered Elements of writing subjective depiction of life. Planning and preparation for the script of
Purdah 2 | Species: Case Understand -subjective opinions - conversation with a team member
47401. perspectives -
Analysis
gnd Cn'ticql Introduction ?o Incorporate the elements of Drafting , Qditing and reyising the script olf '
SLO-1 interpretatio | C.S Lakshmi story in story writing Class discussion conversation and enacting the conversation with
n of the also known as . the team members
poem- Ambai.
Purdah 2
S-7- Introduction
S-8 to the poet
gfl Lt’)’;gzqtgz . |Reading the Practice -write stories - Enactment -proper rehearsal -final performance -
SLO-2 i short story- In a|pictures given or shown . Practising the task multiple times with | conversation- whole performance should be
Forest, A Deer. all the students in the classroom. recorded.
Reading ot ) st
d reciti ; i 4 ; i¢| Interposing opinions in famous
and rec "_79 Discussion and A wriing task to write a scrpt| " - ) The recording should be posted in the official
S-9 |SLO-1 |the poem- |Analysis of In a |is introduced in the interviews . .
Home Forest A Deer. |classroom. media page and social handles of SRMIST.
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Retrospecting
the writing . o
Analysis zgltlﬁgrg_f the creative scripts inspiring from {nterp gsrng opinions in famous
and Critical Katherine the dialogues of their interviews- work for this social post - reflect on their
interpretatio . favourite films by changing  |Fll Interviews: Tasveer Co-Founder And|experience of learning communicative English
Mansfield, , } ) A LI
nofthe Haruki the scenario to their own Filmmaker Rita Meher On The Seattle |course and the testimonial has to be recorded and
SLO-2 | poem- Murakami wish according to their own |} egisiation, Minority Rights And The | Posted in the social media pages of SRMIST..
Home Crystal whims and fancies. Fight Against Oppression- INTERVIEW
Wilkinson and
Ambai.
Recollectio
n of study
of the
writing Creative writing -writin Involving th d for th i k.
styles and by o g 9 stutnt enactBs.interviewer and nvolving the students for the project work.
intentions | Revision- The ot interviewee and practice building the
SLO-1 ted with A R Y Introducing what is project work and inculcatin,
of the poets | poji's House ~ |ecreatea with new discourse. ) LIS 1y ing
prescribed characters, places, scenes, the interest -Giving instructions to do the project
in the incidents. works -
S-10
syllabus.
g”ewsmn o Revision- Watch debate shows - Certain role plays like celebrity
e poems ’ X, ' ” ” . : : 3 .
Confessions of | summarising the arguments |personalities, political personalities - Discussion of ideas and generation of creative
SLO-2 |Debtand ) AN e : ] ;
a Shinawaga |Enhance -descriptive writing |conduct the interview and be the ideas
Phallus | ; ; ; . ;
i Monkey skill. interviewer and interviewee.
1. Assignment on any piece of creative
writing (OR)
Revision of |Revison- 2. Presentation- Mastering the art of
SLO-1 the poems |Endangered | Practice the improvement | The art of conversation and the ability to| Public Speaking. (OR)
s11 Purdah 1 | Species: Case |of writing skill. build a discourse 3 Project on compiling the real life
and 2 47401 influential events on gender inclusive issues and a
- presentation of the same. Interview Scripting /Blog
S12 writing.
Revision of » Rep gtltlve PCBLE ElEY The evaluation and assesment of the . .
Revision- Ina |continuous assessment - ; . Students can opt any of the project from the given
SLO-2 |the poem " - conversation -constructive feedbacks to ]
) Forest, A Deer. |writing skiills-master the choice.
Hiome. . ; the students.
writing skill.
Horizon- English Text Book — Compiled and Edited by the faculty of English Departement, FSH, SRMIST, 2020
Learnin English Grammar in Use by Raymond Murphy
Resourges Raymond Murphy, Intermediate English Grammar, Cambridge University Press, 2007
R.P. Bhatnagar, English for Competitive Examinations, Trinity Press, 3rd Edition,2016
http://www.aptitudetests.org/verbal-reasoning-test
https://www.assessmentday.co.uk/aptitudetests_verbal.htm
4 Continuous Learning Assessment (50% weightage) Final Examination
- % weightage)
T CLA-4  (50% weightag
g CLA-1(10%) (CLA-2(10%) [CLA-3 (20%) A
o (10%)
- =
_ £ > 8 > S > S > 8 > 8
) o T o 5 o ] o 5 o 5 o B
& S = 2 S & S & S e | s & S
— o [ o [ o [ o [ o [ o
1 Remember
30% |- 30% - 30% - 30% |- 30% -
Understand
2 Appl
PRy 40% - 40% - 40% - 40% - 40% -
Analyze
3 Evaluate
30% |- 30% - 30% - 30 % |- 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications, Conf. Paper efc.,
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Course Designers

Experts from Industry

Experts from Higher Technical Institutions Internal Experts

Krishna Raj
Sutherland

College for Women

Krishna.Raji@sutherlandglobal.com |cpennai

Dr. J Mangayarkarasi
Associate Professor and Head, Dept. of English Ethiraj

jmbwilson97@gmail.com

Dr. Pushpanjali Sampathkumar, Assistant
Professor, Department of English, FSH, SRMIST

Ann Mariya Thomson

RA2232105010015

Il M.A English Literature gﬁgﬁf’,i,

CSH, SRM IST antonysamyks@Joyolacollege.edu
az1160@srmist.edu.in SE . g

Dr. K S Antonysamy
Associate Professor and Head, Dept. of English Loyola Campus
Dr T Sridevi, Assistant Professor English, FSH
Ramapuram SRM

Dr Shanmuga Priya, Assistant Professor SRMIST

Trichirapalli Campus

Dr. Dr. Shanthichitra, Associate Professor, & Head,
Department of English, FSH,SRMIST
Dr Anchal Sharma, Prof & Hod EFL SRMIST NCR

SRM Institute of Science and Technology -

B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023

22



mailto:jmbwilson97@gmail.com
mailto:antonysamyks@loyolacollege.edu

: ; L|T|P|O|C
Code |UCY23101T| (’:\;)aleee Atomic Stm;g,lﬁ:gd Chemical Course Category |C Discipline Specific Core al1lol 214
Course
I}iea'rning The purpose of learning this course is to: Program Learning Outcomes (PLO)
ationale Learning
(CLR):
Employ the quantum mechanical concepts of atomic
CLR-1: strugtu};e forqenergycalculation. P 112]3]4]5]6)7)8)9/10/1112/13 14115
CLR-2: Exploit the periodic properties of elements for bulk
) property manipulation towards scientific advancement 9 "
CLR-3: Address the fundamental concepts in different types N o o K=y
" |of chemical bonds E ||®55lgl 2 € 2w
CLR-4: Employ various theories towards the identification of S % 8 = 38| 8 a =
-4, ., o 2|s 2T S Zlw|ln| X
structures and geometries of molecules = 21813 z 8 o 2% 2| o ‘g "
CLR-5: Utilize the knowledge of the bonding to design various % ifc w5 g 1S § Nlg % ﬁ g S|z
" |alloys and semiconductors = ||5/58|2|5|5|32/5|2|8 82
s ERIZ 3|8 c|g2E|lZ L <o
Course Learning Outcomes At the end of this course, § & o >3 8|2 £|e % 2 % = =50 P
(CLO): learners will be able to: 3 2 2SIl 2E S| Ela|S &P
CLO-1: Utilize the knowledgg of quantum mechanics to 4 H o T I SO T I
understand the atomic structure
CLO-2: Corre{ate the per{'odic properties of elements with their I | T N L
chemical properties
Understand the concept of lattice energy using Born-
CLO-3: Landé and Kapustinskii expression and Born-Haber 4 Hi- |- Sl - Ly -] - H|- -
cycle
. Perceive the importance of structures and geometries
E04: of molecules using VSEPR and MO theory ) Hole- ) - | H | - 8- |- Sl - | -
Rationalize the properties of semiconductor using
CLO-5: metallic bonding and gaseous behavior using weak 4 SIH|{ - H|-|M|-]-|-|-|-|-]-|-]-
chemical forces
Duration (hour) 12 12 12 12 12
Introduction to Introduction to Introduction to chemical |Introduction to  Covalent|Introduction to metallic
SLO-1 | Atomic Structure |periodic properties | bonding: Bonding bond
$ Bohr’s atomic Groups and Types of chemical bonds |Lewis theory-Octet rule Electron sea theory
SLO-2 |model and Periods in the
limitations Periodic Table
Line spectrum of | Slater rules Definition and General | Valence Bond theory - Conductor and Insulator
SLO-1  |hydrogen atom characteristics of lonic | Postulates and limitations
S-2 bond
SLO-2 Wave mechanics |Effective nuclear | lonic crystal formation: [ Modified VB theory: Types of | Semiconductor
— duality of matter |charge Closed packing hybridization
SLO-1 de Broglie shielding constant | Radius ratio rule and its |VSEPR theory Band Theory
equation applications
s-3 Heisenberg'’s Trend of the Derivation for AX3 type | VSEPR theory to predict the [Multiple bonding (s and
SLO-2 Ur?certalnty penodp table compound type of hybridization T bond approach) and
Principle roperties Example for m-back
p prop p
bonding
§LO-1 | Tutorial: Solving | Tutorial: Solving | Tutorial: Solving Tutorial: Solving problems Tutorial: Solving
problems in de problems in problems in AX3 type related to hybridization in problems in Insulator
S-4 Broglie equation | Effective nuclear VSEPER
SLO-2 charge
Failure of Bohr's |factors affecting | Lattice energy and geometry of molecule Van der Waals forces:
SLO-1 | atomic model periodic Definition and types
proiperties:
S5 Quantum
SLO-2 |mecahanical a) atomic radii Born-Lande equation Molecular Orbital Theory ion-dipole force
concept of atom
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Duration (hour) 12 12 12 12 12
Schrddinger's b) ionic radii Kapustinskii Equation LCAO method dipole-dipole forces
sLo.1 |vave equation
(time-
S-6 independent)
Significance of y | c) ionization Madelung constant formation of bonding, anti- dipole-induced dipole
SLO-2 |and y2 energy bonding and nonbonding forces
molecular orbitals
Probability Successive Born-Haber cycle and its | Types of overlapping - S-S ,S- | Instant dipole-Induced
SLO-1 |distribution ionization energy | applications. pX, dipole forces
curves,
S.7 Radial wave d) electronaffinity |Relationship between Types of overlapping Px-Px, |London forces
functions and e) lattice energy and Py-Py and Pz-Pz
SLO-2 |nods. Angular electronegativity | solubility of ionic
wave functions compounds
and nods
§LO-1 | Tutorial: Solving | Tutorial: Solving | Tutorial: Solving Tutorial: Solving problems in | Tutorial: Solving
s-8 problems in problems in problems in Lattice MO theory problems related to
SLO-2 Schrodmger’s per!od|g energy different forces
wave equation proiperties
Shapes of orbitals | Variation of Relationship between MO diagram for homonuclear |hydrogen bonding
SLO-1 electronegativity  |lattice energy and and heteronuclear diatomic
s-9 with bond order | solubility of ionic molecule
compounds
SLO-2 Significance of Electronegativity | Covalent character in Calculation of bond order. Types of hydrogen
quantum numbers |scales: Pauling, |ionic compounds Ha*,H2, Hez*, He2 molecules | bonding
Pauli’s Exclusion | Allred Rochow Fajan’s Rule  and| Calculation of bond order. VB approach of
SLO-1 |Principle applications. Ha+,H2, Hez+, He2 molecules | hydrogen bonding
P10 Hund’s rule of Mulliken's scales  |Polarization Liz, B2, C2 molecules Effects of hydrogen
SLO-2 |maximum of bonding in density
multiplicity electronegativity
SLO-1 Aufbau principle  |metallic and non- |and Polarizing power N2, Oz, O2-, 022 molecules | solubility
metallic character
S-11 Electronic Variation of dipolemoment CO, HCI molecules melting point and boiling
SLO-2 |configuration  of |oxidation state in point.
elements periodic table
§LO-1 | Tutorial: Solving [ Tutorial: Solving | Tutorial: Solving Tutorial: Solving problems in| Tutorial: Solving
S-12 problems in problems in problems related to MO theory problems related to
SLO-2 |quantum numbers |Electronegativity | Covalent character hydrogen bonding
1. J.D. Lee, Concise Inorganic Chemistry, Fifth Edn., Wiley India 2008.
2. J.E.Huheey, E. A. Keiter, R. L. Keiter, O. K. Medhi, Inorganic Chemistry- Principles of Structure and Reactivity, Pearson
Education 2009.
3. B.E. Douglas, D. H. McDaniel, J. J. Alexander, Concepts and Models of Inorganic Chemistry, 3rd Edn., John Wiley & Sons, Inc.
. 1993.
Ilizzl;nl:rges P.W. Atkins, T.L. Overton, J.P. Rourke, M.T. Weller, and F.A. Armstrong, Shriver and Atkins' Inorganic Chemistry, 5th Edn, W. H.
Freeman and Company, 41 Madison Avenue, New York, NY 10010 www.whfreeman.com. 2010.
5. L. G. Miessler, J. P. Fischer, D. A. Tarr, Inorganic Chemistry, Fifth edition, Pearson, 2014.
6. P.L. Soni, Textbook of Inorganic Chemistry, Mohan Katyal, Sultan Chand & Sons Publishers 2006.
7. S.Prakash, G.D. Tuli, S. K. Basu, R.D. Madan, Advanced Inorganic Chemistry — | Sultan Chand & Sons Publishers 2000.

Learning Assessment

Bloom’s
Level of Thinking

Continuous Learning Assessment (50% weightage)

CLA -1 (10%)

CLA -2 (10%)

CLA - 3 (20%)

CLA -4 (10%)#

Final Examination (50% weightage)

Theory ‘ Practice

Theory ‘ Practice

Theory ‘ Practice

Theory ‘ Practice

Theory

‘ Practice
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Remember

Level 1
eve Understand

30%

30%

- 20% - 20% -

30% -

Apply

Level 2
eve Analyze

40%

50%

- 50% - 50% -

50% -

Evaluate

Level 3
Create

30%

20%

- 30% - 30% -

20% -

Total

100 %

100 %

100 % 100 %

100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email; ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

Dr. M. Ganesh Pandian, SRM IST

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

Prof. M. Arthanareeswari, SRMIST
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Course Course ; . . Course i . TP
Code ucya31021 Name Basic Organic Chemistry Category C Discipline Specific Core 31102/ 4
Pre- Co-requisite Progressive
requisite |Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning q q .
Rationale The purpose ol RIS EoRER . Program Learning Outcomes (PLO)
g g
(CLR): Learning
CLR-1: |Understand the structure of organic molecules 112134567 [8[9]10[11]12]13][14[15
CLR-2 : | Visualize stereochemistry of molecules 2
CLR-3 : | Determine the stereochemistry of molecules = §) 2 - 3 - "
CLR-4 : |Recognize aromatic molecules 8 2|2 =9 § § g =|=
. |Understand reaction rates and determine the mechanism of = g5 -2 8 ¥ g2 P B
CLR-5: 9 o S| O 2|2 S| L @
reactions £ ~ L2z g|=|a|ls| 5|2
Z ||=|%2|2|8=(8 8|23 R S
= cl S Bl 25 El2lwn|elZ
= = ro) g = | n = | ®© c| ®©
Course Learning At the end of this course, learners will be ks] £l 23| ‘3 1812 6|2|S|<|a|e
= oSl 2| @ > o e > ¥
Outcomes 5 | = o 2 el >? =
(CLO): Bblo foy e ||Elglg 8252|8285 T332 3
: 5 Ll<Slaln|f | n|g|Elajo|<|a|a|a
CLO-1 : |Know the name and structure of molecules 4 Hl-|H|-|-IM[-|-|-|-|-|-|-]1-/]-
CLO-2 : |Understand the 3D arrangement of substituents in a molecule 4 Hi-|-]-IM|-|-|H - -]
CLO-3 : |[Know how to determine the stereochemistry of molecules 4 H|-|- - - I e
CLO-4 : | Predict the acidity and basicity of molecules 4 - IM| - O N I B I R B B
CLO5: Understand thg rate of a reaction based on kinetics and 4 ] B N AR L
thermodynamics
Duration (hour) 12 12 12 12 12
- ) Introduction to
Concept of bonds Fidjectign formulae. Connect of sterogenic | Sn', Sn? and SNi reactions heterocyclic
SLO-1 Interconversion
(0& ) atom or center with examples compounds: and
S-1 = : classmcqtlons
Isomerism in Organic Introduction to
o ici i 1 2 i i I
SLO-2 Explain with MOT Comp(')unds.'StructuraI Topicity of ligands and SN,SN'and SNi reactions heterocyghc
isomerism faces with examples compounds: and
classifications
Geometrical
Someqsm, Basic synthesis of
Confiational Elimination reactions: heterocyclic
SLO-1 Hybridization isomerism and Re/Si faces F y
! : E1, E2 and E1CB compounds
S-2 configurational
isomerism
s Stereoisomerism: Optical isomerism and Elimination reactions: Reactivity of
SLO-2 iiization Asymmetry, Chirality optical activity E1,E2 and E1CB heterocycles
- e ) Directing effect of
SLO-1 Sigma 1 and ¢ bond Chlr'allty WU EHIES Brief introduction of g T reacﬂong groups in electrophilic
- : with one or more (Markownikoff/Anti- IS
calculations symmetry elements : substitution:
stereocenters markowikoff) Activati
S-3 Ictlva.tmg groups
. Chirality in molecules o . Addition reactions D|rec?|ng effect OT.
Different types of h Brief introduction of . . groups in electrophilic
SLO-2 ) with one or more (Markownikoff/Anti- .
functional groups symmetry elements . substitution:
stereocenters markowikoff) L
Activating groups
Tutorial — Discussion on | Tutorial -Discussion
SLO-1 Tutorial - Problem Tutorial — Discussion Tutorial — Discussion addition, elimination and on reactivity of
S-4 discussion on MOT, |  on structural isomers |  on symmetry elements substitution reactions heterocyclic
SLO-2 hybridization and stereoisomers with examples compounds
Concept of
Chirality in molecules Confirmation analysis aromaticity, Huckel's
S-5 SLO-1 IUPAC Nomenclature| with no stereocenter of alkanes Oxidation reactions rule of aromaticity;
(Allenes and biphenyls) (Conformations, aromatic, anti-
Relative stability and aromatic, non-
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Duration (hour) 12 12 12 12 12
energy diagrams, aromatic and
ethane) homoaromatic
Confirmation analysis anpept of ,
o aromaticity, Huckel's
Chirality in molecules of alkanes rule of aromaticity:
SLO-2 IUPAC Nomenclature with no stereocenter (Conformations. Reduction reactions aromatic anti-y,
(Allenes and Relative stability and =
biphenyls) energy diagrams aromatic, non-
ropane) ’ aromatic and
D homoaromatic
Confirmation analysis aromgtci)([:}(t;ep}flgrf;kel‘s
of alkanes Basi d fions: le of Y. ticity:
Relative configurations: (Conformations. o R 'o2C Ons: fue ot aromatcly,
SLO-1 IUPAC Nomenclature A : " Aldol condensation aromatic, anti-
DIL designations Relative stability and 4 ) X
: Cannizzaro reaction aromatic, non-
energy diagrams, .
aromatic and
butane) X
S-6 homoaromatic
Lot ] 4 Concept of
Confirmation analysis Clemmenson reduction, I ,
| : aromaticity, Huckel's
Relative of alkanes Friedel-Craft Reactions, rule of aromaticity:
SLO-2 IUPAC Nomenclature configurations: D/L T, SNgnafggeaction, aromatic anti-y,
i~ Relative stability and Reimer-Tieman !
designations : i aromatic, non-
energy diagrams, Reaction, Sand Mayer )
: aromatic and
butane) Reaction X
homoaromatic
; i 3 Wittig reaction, Wolf- ] )
IUPAC Nomenclature . Rela.nve i Confirmation anal¥3|s Kirshner reduction. Reaction rates with
SLO-1 configurations: D/L of cycloalkanes: . examples
o ol Wurtz reaction, Ullman
designations cyclohexane .
S.7 reaction
- Sand-Mayer reaction, .
Oxidation state oc A K =i Cyclohexane : Activation energy,
. Geometrical isomerism: ] X . Gattermann reaction, "
SLO-2 carbon in molecules k ) confirmation with : . ) transition state and
Cis/Trans Isomerism - Etard reaction, Suzuki . .
energy diagram R intermediates
SLO-1 Tutorial - Discussion Tutorial - Discussion Tutorial — Discussion Tutorial — Discussion on Tutorial - Huckel's
s-8 with example of with example D/L on Confirmations of oxidation, reduction and rule of aromaticity
SLO-2 IUPAC nomenclature designations cyclohexane, butane named reactions with examples
St Electronic displacements
molecules, dihedral | Geometrical isomerism: |  Axial and equatorial P 2CC ) Thermodynamic and
SLO-1 ; : . s and their applications: ™ i
angle, torsion angle, | Cis/Trans Isomerism positions . kinetic requirements
) Inductive effect
s-9 Dipole moment
Strain in the — A i, .
molecules. Dihedral Geometrical isomerism: Stabll'lty of conformation .
SLO-2 ! Syn/Anti with two or more Mesomeric effect Hammond postulate,
angle, torsion angle, SUBSTErtS
dipole moment
S . | Geometrical isomerism: | Stability of conformation .
SLO-1 Prolecngn formulas: Syn/Anti i o or mork Resonance effect Curtml-Hgmmett
Fischer . Principle
$-10 substituents
Effects on stability of
SLO-2 Sawhorse, Newman, | E/Z nomenclature confirmations of Hyperconjugation effect Hammett equation
cyclohexane
Introduction to the organic . '
s . Electrophilic aromatic
Flying-Wedge react|ons: discussion i substitution: Concept of pH and
SLO-1 7i ' E/Z nomenclature | electrophile, nucleophile o
igzag " Halogenation with PKa)
and free radical X
S-11 mechanism
Brief account on Electrophilic aromatic Concent of acids and
Flying-Wedge, Nucleophilic, substitution: P ;
SLO-2 ’ CIP rule " I o bases (Lewis and
Zigzag Electrophilic, Free radical Halogenation with
-~ : X Bronsted)
substitution reactions mechanism
SLO-1 Tutorial - on ) . Tutorial -Discussion on|  Tutorial - Discussion on Tutorial -
S Tutorial -on Cis/Trans : . . . )
projection formulas factors effecting on the inductive, mesomeric, Understanding the
$-12 ) . and E/Z nomenclature o c ) )
SLO-2 and discuss their stability of confirmation resonance effects reaction mechanism

stabilities

SRM Institute of Science and Technology -

B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023

27



Theory:
1. S. Sengupta, Basic Stereochemistry of Organic Molecules, third edition, 2003
Learning 2. Paula . Bruice, Organic Chemistry. Global Edition, 1995
Resources 3. M.B. Smith and J. March, March’s Advance Organic Chemistry, 6th Ed., John Wiley and Sons, Inc, 2007
4. J.Clayden, N. Greeves, S. Warren, Organic Chemistry, 2nd edition, 2001
5. D.N. Nasipuri, Stereochemistry of Organic Compounds: Principles & Applications South Asia Books, 1994
Learning Assessment
, Continuous Learning Assessment (50% weightage) . L o
Level ﬁ'f°T°,:‘i‘niing CLA—1(10% | CLA-2(10% | CLA-3(20%) | CLA-4(10%# | ' nal Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Level1 | omember 30% | - | 30% | - | 2% | - | 20% : 30% -
Understand
Appl
Level2 [PV 40% | - | so% | - | so% | - | 50% ’ 50% -
Analyze
Evaluat
Level 3 |- 0% | - |20% | - |a% | - | 30% . 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,
Course Designers
Expert from Industry Experts from Higher Technical Institutions Internal Experts

Dr. Ravikiran Allada, Director,

Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Analytical Sciences and Technology

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. Susnata Pramanik,
SRMIST

Prof. Sukhendu Mandal, Department of Chemistry, llISER,
Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. M. Arthanareeswari,
SRMIST
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Course Course States of matter, solutions and phase Course L . TP c
Code UCY23103J Name equilibria Category C Discipline Specific Core 3l0/3l2/4
Pre- Co-requisite Progressive
requisite | Nil Nil Nil
C Courses Courses
ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning q q R
Rationale The purpose SRERELIGINE SRR Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: Ga/q kngw/edge about the laws of distribution and their 1 3/4/5/6/ 78910111213 14|15
applications
. |Acquire knowledge about the miscibility of liquids and CST of o8
CLR-2: @ S
a system = S 2 5 k) - "
CLR-3 : |Infer the various phase equilibrium existing in a system 8 3 8 = § g g = |2
CLR-4 : |Understand the colligative properties of a system = § 5o % g S| o 2 <g> 7
CLR-5 : |Understand the solution-making and dilution £ x S_) £2lslgy % S| E|5|2
£ [|E|% e X8 =88 23RS
= ||5|5|2|s &3 252482
. = = ~| ®© =
Course Learning At the end of this course, learners will be ks] El's % 3| £ ‘3 £ 8 25 2l o w
Outcomes _ ol o | = o2l =9l = I
able to: o clalx<|8|=Z|=|c/2/8/E T 2/192 92
(CLO): 2 22548626 & E8S3&2R2°
. | state laws of distribution and determine the distribution and o T R 1N N e R B B B R I B
CLO-1: o o 4 H H
partition coefficient
CLO2 - g;/fﬁg%vt/ate types of solutions and determine the CST of a 4 by [+ T - H | W - | sl A
.| llustrates the existence of phase equilibria and constructs & M- -] - - - - -
clos: interpret the phase diagram ¢ S
CLO-4 - Detferm!ne the mo{ecularwe/ght of a compound using 4 o Pl Mi-|-|-]- i R
colligative properties
CLO-5 : | Make concentration of different solutions, express the 4 7R I I IR N R N Ayl
concentration of solutions in various suitable units
Duration (hour) 18 18 18 18 18
Cgseciy . - : . ! Phase equilibria;
state: General |Liquid state: The origin of Solid state: Types of |  Solutions: Concentration ’
SLO-1 A : Phase,
Characteristics |intermolecular forces solids terms
S component
of gases
SLO-2 pefameteigsr lon-dipole forces Symmetry of crystals| Molality, Molarity, Normality DEHos of
gases freedom
SLO-1 | The gas laws dipole-dipole forces Miller indices Solutions of gases in gases Bﬁ;‘;’:t:mm the
S-2 T —
SLO-2 | Boyle's law London forces Dgtermmgtlon of Henry’s law Activity - tgr ms of
Miller indices phase equilibria
SLO-1 | Charle’s Iaw, Hydrogen bonding Crystal lattice Solutions of iquids in one component
s-3 Gay Lussacs | ot of hydrogen ‘ liquids- Phenol water system
SLO-2 | law, Avagadro : e . Unit cells system
law bonding on boiling point
Introduction to i Construction of
Determination of :
the lab, the phase diagram
. . molecular formula of I " X :
SLO-1 | discussion of o . Determination of critical using cooling
Determination of copper-ammonia . 2
S-4to all the s solution temperature and curves or ignition
. transition temperature of | complex by i )
S-6 experiments Cn composition at CST of the tube method: a.
. . a hydrated salt distribution method. ! )
Discussion on phenol water system simple eutectic
Cu2+ (aq) + nNH3
SLO-2 | lab protocols N o4 and b. congruently
. = [Cu (NH3) n] .
and evaluation melting systems
. .. |Two component —
SLO-1 Zhﬁal?iszl 985 | Vapour pressure )(()-R:tgllo aph I\(alﬁ)igusro?ur(teiziires ofliquid- Simple eutectic
S.7 q Ty grapny q system
sL0-2 | Derivation Determination gf vapour Bralgg s equation, Typeg of m|)§tures of Silver - Lead
pressure — Static method | derivation miscible liquids system
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Duration (hour) 18 18 18 18 18
Dalton’s law of Classification of Theorv of fractional
SLO-1 | partial Dynamic method crystals - lonic heory Zn-Cd system
oo distillation
S-8 pressure liquids (ILs)
SLO-2 Gra.ham.s law | Effect of vapour . Molecular crystals Vapour pressure of.mlxture Iqterpretatlon with
of diffusion pressure on boiling point of non-miscible liquids diagram
Kinetic
molecular . ' o . Two component
SLO-1 theory of Surface Tension Metallic crystals Colligative properties system with a
y solid compound
gases
S-9 Kinetic
molecular - )
sL02 | theory of Detgrmmahon of surface | Structure of metal Raoult's law angruent melting
tension crystals point
gases -
Derivation
SLO-1 Distr.ibution of .
acetic ol ot Construction of the
: . Determination of the . )
acid/benzoic ot . phase diagram using .
. composition of a given : Study of the effect of Construction of
acid between ) ) cooling curves or . o . .
binary mixture (ethanol- | . . .| impurities NaCl / succinic phase diagram of
$-10-12 water and ignition tube method: : . :
SLO-2 water) from the study of : ' acid on CST of the phenol simple eutectic
benzene or o o a. simple eutectic
the viscosity-composition water system system
chloroform or and b. congruently
curve ;
cyclohexane melting systems
Distribution of Determination of molecular
SLO-1 | Molecular Viscosity Crystal defects mass from vapour pressure [Mg-Zn system
S$-13 velocities lowering
SLO-2 Colhspn Measurement — The Metal alloys Measurement of lowering of Ingongruent melting
properties Ostwald method vapour pressure point
SLO-1 pewgtlon e Eﬁect O f temp«_ara_ture oM | Semiconductors Elevation of boiling point FernclEE -
ideality viscosity of a liquid water system
S-14 Determination of molar .
SLO-2 Va”d?r jecls Refractive index i type mass from elevation of Interpretatlon pith
equation semiconductor = . diagram
boiling point.
SLO-1 HouergS el Specific refraction ) type Freezing point depression T.e e He
gases semiconductor diagram
S-15 Law of - i
SLO-2 | corresponding | Molar refraction Liquid crystals ACt'V!tY R activi Three e Ponent
coefficient mixtures
state
sLo1 | Thepartition |opy i ation of Making solutions of ot ”
coefficient of . : Determination of critical
: molecular weight of a different ppm, ppb, .
lodine 3 TN solution temperature and ”
S-16-18 bet compound using and serial dilution of ition at CST of th Repetition lab
SLo-2 | Detween Viscosity average the prepared FImpeeiene i
benzene and hod \uti Aniline - water system
e metho! solutions

Learning Assessment

Continuous Learning Assessment (50% weightage) ’ o !
: Final Examination (50% weighta
Leveli'f%‘i‘niing CLA-1(10% | CLA-2(10%) | CLA-3(20%) | CLA-4(10% | | "alExamination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Rememb
Level 1 U‘;L";Smtas; 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% 20%
Appl
Level 2 Azzlzze 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% 50%
Evaluat
Level 3 C‘r':a‘::e 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% 30%
Total 100 % 100 % 100 % 100 % 100 %
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Theory:

Learning
Resources

SN =

P.W. Atkins, L.L. Jones, Chemical Principles: The quest for insight. H. Freeman and Company, New York, 2010
B.R. Puri, L.R. Sharma, K.K. Kalia, Principles of Inorganic Chemistry, Shobulal Nagin Chand and Co, 2001.

P. L. Soni, A Textbook of Inorganic Chemistry, Sultan Chand and Co., 1977.

R. Gopalan, Text Book of Inorganic Chemistry, 2nd edition, Hyderabad, Universities Press, (India), 2012.
R.T. Morrison and R.N. Boyd, S. K. Bhattacharjee, Organic Chemistry, 7t edition, Pearson India, 2011.
B.R. Puri, L.R. Sharma and M.S. Pathania, Principles of Physical Chemistry, 35t edition, New Delhi ShobanLal Nagin Chand

and Co, 2013.

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry Experts from Higher Technical Institutions |Internal Experts
Prof. G. Sekar, Department of Chemistry, .

Dr. Ravikiran Allada, Director, IIT Madras 1. Dr. Srinivasarao Kancharta,

Analytical Sciences and Technology Transfer, Email: gsekar@iitm.ac.in SRMIST

Novugen Pharma, Malaysia Prof. Sukhendu Mandal, Department of

Email: ravianalytical@gmail.com Chemistry, lISER, Thiruvananthapuram 2. Dr. T. Pushpa Malini, SRMIST
Email: sukhendu@iisertvm.ac.in
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I . . LIT/P|O|C
Course UCD23S01L Course QuantltatlveAptltuqeandLoglcaI Course s Skill Enhancement Course
Code Name Reasoning Category olol2/2/1
Pre-requisite Courses |Nil Co-requisite Nil Progressive Nil
Courses Courses
Course Offering ) Data Book /
Department Career Guidance Cell Codes/Standards
Course Learning . . e L .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR1 : Demonstrz?te various principles involved in solving 1120311213 /al5l6!17 8l9l10l11/12/13114 15
mathematical concepts
. |Critically evaluate basic mathematical concepts related to
CLR-2: ) ; ) ]
profit, loss, interest calculations, average and interpret data
CLR-3: |Enable students to understand reasoning skills 2
| . £ S
CLR-4: |Use the basic mechanics of Grammar HES §> 25 ol 3 © o 5
2|22 88|82 8 |8].F= E
CLR-5 : Ach{ire time managgmentskills and expose students fothe || 5| & | £ § S % = 8| < = B 2|2 73 &8 2
requirements of the job market SI25||2I2|8l2 S 8l5|elsn|E|6|2 &g
Elz|=|| 5|85 85(8|E|2/8|8|2|, /Bl
Course Learning = B8 82 % £|5 UE) REEEEEE é s g)
Outcomes At the end of this course, leamers will be able to: /8 88|22 8 le22e =3 2E S5 g3
AR EEEEEEEEEEEEREE
(CLO): Sddl|e 5 alH|I S < ElL|O|<|LQL|S
Understand the concepts of LCM, HCF, ratio and HIM| -|M|-|M|-|HIMH|-|M|-]|-]-
CLO-1: |proportions, percentages and approach questions in a 318070
simpler and innovative method
cLO-2: Develop, solve, analyze, and L'lse'SImpIe mathematical 3180(75 H{M| - LIM| - Hi-|M|-|-]-
models that are relevant to daily life.
CLO-3: |Solve problems on reasoning 3185070l - [M| -|-|-|MM|H|-|H|-|H|-|-]-
CLO-4: Understand the dlf(erentpaﬂs of speech and use them in 318580 Hi-|-|-|-|-|M[M|-]|-]|-|HIH|-|M
sentences appropriately
CLOS5 : Instill conﬂdepce in students and develop skills necessary to 3lesl75ll - |- M|-|-|M|-|-|M|-|H|M|-|H|H
face the audience
Duration
(hour) 6 6 6 6 6
SLO-1 Speec( Ma{hs and Profit anq Loss- NumBee Soren Most Logical Choice Self-lntroduct/on-
Simplification Introduction Introduction
S-1 Simplification ] ; ) . Most Logical Choice — | Self-Introduction - Session
SLO-2 | Techniques and Tricks profhandy ohe Base = |urgioor Sprigsy- Sohgng solving problems 1
Problems Problems
Simple Interest- Logical Order Self-Introduction - Session
SLO-1 | Divisibility Introduction, Formulas Word Series 2
S-2 &Problems
. Compound Interest- . . Logical Order - tips and | Self-Introduction - Session
Power cycle, Reminder g Word Series — Solving ;
SLO-2 Introduction, Formulas tricks 3
cycle Problems
&Problems
SLO-1 Problems On H.C.F Ave(ages-lntroduct/on& O o Synonyms Self-Introduction - Session
and L.C.M Basics 4
S-3 Problems On H.C.F Missina number and Self-Introduction - Session
SLO-2 |and L.C.M Solving Averages-Tricky Problems 9 Antonyms 5
wrong number
problems
SLO-1 Ll'nearand | Algebra —introduction Image qued Problems- Essential Part Self-Introduction - Session
Simultaneous Equation Introduction 6
S-4 Linear and Algebraic Expressions . Self-Introduction - Session
SLO-2 |Simultaneous Equation |Concepts Image Based Solving Parts of Speech - 7
. Problems Worksheets
—solving problems
Ratio and Proportions- |Data Interpretation — Bar ” . Basics of Written
S5 | SLO- Introduction chart, Pie Chart Inequalities Spotting Error Communication
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SLO-2 Ratip and Proportions- |Data Int(_erpretation - Inequalities - methods ﬁf :;Zggiggzru;gggford’ Basics of_Wn:tten
Basics Problems Table, Line Graph . Communication Methods
Usage of Articles
Percentage - . . .
SLO-1 |Introduction Quadratic Equations Coding ~ Decoding- Sentence Correction - 7, Management Skills
Introduction Vocabulary based
6 Percentage- Basic
SLO-2 |problems Quadratic Equations — Coding - Decoding- Sentence Correction — Time Management Skills -
Formulas and Methods |Different types Grammar Based Activity
1. Abhijit Guha, Quantitative Aptitude for Competitive Examinations,|4. Edgar Thrope, Test of Reasoning for Competitive Examinations,
Tata McGraw Hill, 5th Edition 2020. Tata McGraw Hill, 6th Edition 2020.
Leaming 2. Dr. ‘Agan/val.R.S, Quantitative Ap{itude for Qompetitive 5. Singh OP Art of Effective Communication in Group Discussion
Resources Examinations, S. Chand and Company Limited, 2018 Edition and Interview, S Chand & Company, 2014
3. Archana Ram, PlaceMentor: Tests of Aptitude for Placement|6. Bhatnagar R P, English for Competitive Examinations, Trinity
Readiness, Oxford University Press, Oxford, 2018 Press, 2016

Learning Assessment

Continuous Learning Assessment (100% weightage)
Level oo CLA -1 (20%) CLA -2 (20%) CLA -3 (30%) CLA - 4 (30%)#
Thinking
Practice Practice Practice Practice
Level 1 R 30% 30% 30% 10%
Understand
Appl
Level 2 PPy 30% 30% 30% 50%
Analyze
Evaluate
Level 3 40% 40% 40% 40%
Create
Total 100 % 100% 100% 100%

CLA-1, CLA-2 and CLA-3 can be from any combination of these: Online Aptitude Tests, Classroom Activities, Case Studies, Poster Presentations,

Power-point

Presentations, Mini Talks, Group Discussions, Extempore, etc.

# CLA -4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Mr. M. Ponmurugan , Executive PMOSS,
Cognizant Technology Solutions India Pvt.
Limited, Chennai

Department of English,

Dr. G. Saravana Prabu, Asst. Professor,

Amrita Vishwa Vidhyapeedam, Coimbatore

Dr. Sathish K, HOD, Department of Career Guidance,
FSH, SRMIST

Ms. Deepalakshmi S, Assistant Professor, Department of
Career Guidance, FSH, SRMIST
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LIT/P|O|C

Cg udrse ucb23vo1T CNourse Universal Human Values CC<t)urse 4 Value Addition Course

ode ame ategory 210(0/2/2
Pre-requisite Courses |Nil Co-requisite Nil Progressive Nil

Courses Courses

Course Offering . Data Book /
Department Career Guidance Cell Codes/Standards
g:tl;;z:; e(a(';E::)? The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)

Help the students to understand need of value education,

CLR1 : ?ppre'aate the essential cqmpllmentgnlybetween valqes and 11213ll11213l4a/5/6!/7/8l9l10/11/12/13114 15
'skills' and to ensure sustained happiness and prosperity
which are the core aspirations of all human beings,

CLR-2: Help students initiate a process of dialog within themselves to

' |[know what they really want to be’ in their life and profession.

Help students to understand the meaning of happiness and
CLR-3: prosperity for a human being. understanding holistic

" | perspective forms the basis of Universal Human Values and

movement towards value-based living in a natural way.

Help students on right understanding of the Human reality and
CLR-4 :|the rest of existence, harmony at all the levels of human living,

and live accordingly. w 3 ®

Highlight plausible implications of such a Holistic g g SRR ° §’ o
CLR.5 : Understanding in terms of ethical human conduct, trustful and || 2 | 5| = 2182|282 |B |22 k)

"\ mutually fulfilling human behavior and mutually enriching S|l sl €l 852 = Bl& o225 =g

interaction with Nature. Slelgl|=|o|Lgl=|gls| g2 sle| |8E
HEHEEEREEEEEEEEREE
: = 5|5 o2 =8P 2 wlels
Course Learning . ' . §§§§§§§E§Eﬁ§§§§§§§
Outcomes At the end of this course, learners will be able to: g g 2|l2lal=8|2lE2 w8 5wl e
(CLO): 834842 2S5ale l e s eEad&0als
CLO-1 : Evaluate the significance of value inputs in formal education 318070 M [0 IS e (e I R Y A O PR
“|and start applying them in their life and profession
Distinguish between values and skills, happiness and
CLO-2 :|accumulation of physical facilities, the Self and the Body, 3(80(75( - M| - - L - - -l-|-|-|H|H
Intention and Competence of an individual, etc.

.|Analyze the value of harmonious relationship based on trust . Yy r | |
s and respect in their life and profession 9 | 5] i i Molal HIH
CLO-4 : Examlne the role of a human being in ensuring harmony in alesleoll -l -t lml-l-lel-lelel-1eimlAlL

society and nature.
CLOS5 : Apply the unde(staqdmg of ethical ponductto formulate the 3185/75 R TIE  E VR N T,
strategy for ethical life and profession.
Duration
(hour) 6 6 6 6 6
Right Understanding, |Understanding Human Harmony in the Family — .
S-1 | SLO |Relationship and being as the Co-existence |the Basic Unit of Human ynderstandmg Harmony - |Natural Acceptance of
Physical Facility of the Self and the Body |Interaction in the Nature Human Values
. Interconnectedness, self-
Understanding Value LR betwoen Trust - the Foundational | requlation and Mutual Definitiveness of (Ethical)
S-2 | SLO Educati the Needs of the Self and : S y
ucation the Body Value in Relationship Fulfilment among the Human Conduct
Four Orders of Nature
Self-exploration as the . . A Bas:; for Human{st{c
S-3 | SLO |Process for Value The Body as an Respect — as the Right  |Exploring the Four Orders |Education, Humanistic
Education Instrument of the Self Evaluation of Nature Constitution and Universal
Human Order
Continuous Happiness Other Feelings, Justice in Competence in
s4 | sLo and Prosperity — the  |Understanding Harmony in|Human-to-Human Realizing Existence as Professional Ethics
Basic Human the Self Relationship Co-existence at All Levels
Aspirations
Happiness and ‘ ' ' o ' Holistic Technologles,
: Harmony of the Self with |Understanding Harmony in|The Holistic Perception of |Production Systems and
S-5 | SLO |Prosperity — Current
Scenario the Body the Society Harmony in Existence Management Models-
Typical Case Studies
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Method to Fulfil the Programme to ensure self-| Vision for the Universal  |Exploring Co-existence in Strategies for Transition
S-6 | SLO |Basic Human gran pioring towards Value-based Life
o regulation and Health Human Order Existence ;
Aspirations and Profession
1. GaurRR., Sangal R., Bagaria G.P., 2019 (2nd Revised . ) . .
Edition), A Foundation Course in Human Values and 3 gaﬁi?fgjr; f{iirz:,%? Vidya EkParichay, Divya Path
Learning Professional Ethics, Excel Books, New Delhi. 4 ANTI a}h 2003 Hu.man Values. New Ade
Resources 2. E.F. Schumacher, 1973, Small is Beautiful: a study of ) n ternagona};, Pu blis,hers ’ g
economics as if people mattered, Blond & Briggs, ’
Britain.

Learning Assessment

Continuous Learning Assessment (100% weightage)
Level B'°°Tmh’if1 li'if“g”e' % CLA -1 (20%) CLA -2 (20%) CLA - 3 (30%) CLA - 4 (30%)#
Theory Theory Theory Theory
Level 1 RegaroT 30% 30% 30% 30%
Understand
Appl
Level 2 AEZIzze 40% 40% 40% 40%
Evaluate
Level 3 chae 30% 30% 30% 30%
Total 100 % 100% 100% 100%

CLA-1, CLA-2 and CLA-3 can be from any combination of these: MCQ Tests, Classroom Activities, Case Studies, Poster Presentations, Power-point

Presentations, Mini Talks, Group Discussions, Extempore, etc.

# CLA - 4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,

etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Supraja P, UHV University Coordinator, SRMIST

Dr. Sathish K, HOD, Department of Career Guidance,
FSH, SRMIST

Dr. Sweety Bakyarani E, Department of Computer
Science, FSH, SRMIST
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Semester — 2

L[T[P]o]C
Course|,;) 1936029/ COUrSe Tamil-l Course | o | Ganeric Elective Course 3
Code Name Category 2|2
Pre- Co- Progressive
requisite |Nil requisite |Nil Nil
Courses
Courses Courses
Course Offering Tamil Data Book / Nil
Department Codes/Standards
Course Learning __ — . .
Rationale (CLR): The purpose of learning this course s to: Learning Program Learning Outcomes (PLO)
TG @ 6V&HEBIGHET auLfl
CLR-1: QB TETeNI0 318, Lim eumpailileney 2/3|/1/2/3/4(5/6[789/10/11(12/13(14/15
lwg QF UIgHe6H
. (B EFFUNSHSS 6T 9 melluwiey
CLR-2: R . A
G5 05 lwE QFUISH0
L&H @ ev&ER IWBIGET CUTH S5
CLR-3: |n60flg5 LOIM6UOTL| 55606 2_600T I &
QFUIFH6
LieooTem L& SLALDFF LN &GS 60T Q155 T6VL
CLR-4: |@6V&&H WMISGET aUeTIER QLmDM
algeuTmen ML Lflig Q&uiseu -
FDISHMBGH6T QFTLID eurpeiluiey ||| | ¥ 2 S
CLR5: | QB Quomlufer mi LiiseT S22 8 8elslt |8 |2l
= -— <@ w K] o =z | =
sBwapons osflws asisd |2 525 S 2 F e o5 23 3
25lel|gleB|8|5|elS S22 c|e
A E R R N I R R
Course Sl Z|E @=L 8E|2 3 E®»
Learnin tb“mgsgngE*‘EgE‘_&
0 9 | Atthe end of this course, leamers will be able fo: | S| 2| €|/ 5/ 8 E|8 € 2/ &8 2§ 2 €v Ve
qiEoIEs e 28|85 =8=2E2 T ¢38lETQ
(CLO): 35|02 25 85|26 % Ea8 %888
LeooTem L& SLALDF Felns: 55 6T 25,
CLO-1 : (LD aumpailiLieh @ebremmul Fens 75(60||H|L |HIM | H|{H| LM H[MILIHI-|-]-
GUTLIgMG ULN&TLIY BlIDLNS
2D HSIC & TETEB S 6
UG FEN&LD SMSMS
cLo2: (MSIDSBIW sensid aaruiser ol | 5 gl 70|l 1 ly || L (M| Ko ML 0B -]|-]-
LOMTYIL. HMSHNSHSH
QB HSICSTETED &6V
LSS @6eus&HULD epeuld @emms
CLO:3; BESIUEEMET ATBS TSI 70(65||H L H|{M|H H M HLIHIMH - -]|-
@Mmienln GLOLOLIML 0L
2MIHSIC & TETEH S 6V
Q5meL HLADEFFENGLD GevEHSIWILD,
CLO-4: ST, SDLD, LSS BT | 5 179/ 70\ 4 M| H L H M M H A LH H - - -
SPECHTHIR LSS
Q&1 H 56 & ITETEH 560
aumpeiluieder QBnlgemens
CLO5 : | ETVRID EMBSH@ETLI UL ESLD 8070/ HM HIHIM|H|LIMH LIHIH - -|-
FMGerT(®H QLTS 36560060 LWL
2IMIHSIC & TETEB S 6V
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Duration

12 12 12 12 12
(hour)
BMVHESM) ) ) . . s
b sdlLh FHIG nmeilw . . . |LIGoOTEm L& & MoV s .
S-1|SLO-1 . . LI6V6velT SITeuLd . FMGSLI
3|&STemer |SMeuld S0P D i ]
CUMTSH G 6T
LOgL
B Sibg
QuEH WSS . . . FTHI&E M6V g L& ,
SLO-2 |eT im@sﬁ 5 ”6;’)6‘.’%” 55.”6‘;.T L0 & & 6rfl T L%’]J?SG.“’@”LD
&L LeminliLy/ Lt s QleUSHRTIES aImpeiuley 50L& FUNS
. B aImpellulsvid
2 GTeTL G510
TLBHSSMT Qe .
5 2 USLICLMTSILN : ’ P I__|§J6'6)LDUI_1]5§,6'OT
S-2| SLO-1 |[mrévaEmid | - ”E@“fbm Vi Ve b o ol
LGULWOD |8 EsT SECY SAMW&LD & 151G 65 6uevf T
- SFL0LD
Wb
gheonn |[Besepds |22 | |wismws 2 Y
SLO-2 ; : @eEHR WS &H6TeUenfl6dr &Ll
(375) &L LeminliL] g alFeLITmI
GaMHD Blemey

53/ SLO-1 %Egﬁ#&&@ SGEICIvEY &6 FLowl I:Eggum_@m B.UEFNTSS -
wiao QUMeTS MLILY (2) |@)6v&: & WImbIGH6T A GeulILLDOFLD
BRGSOBID  |nenpULd oFusGTay |° e B LD

SLO-21 391 QIMLD&YLD 66U L0&&6rf 0T DL 8638 8 @B LD
e BTeveury S oSl i b Q)
CUMEGLD B[S G MET — S et alPsasmams |SUlp@mal

S-4 | SLO-1 |s1dloiy Levadl T LIS BTev&6rfleor LD6oof lWwedT —
LmeneuuIWIey |miemm188L0 ] Iy [Vl ehamE AnES
Sileytb LImLev — 2834

, CxaumyLd — " M&
GUBASTENS |oar_edeir st R
SLO-2 . FBBTESHETF]T | BT6V 8660 .
(02) NN, ' ) - GLETEmLD
—UmLev - 4262 SLLemLOLIL
QuImensLI P .

S-5| SLO-1 LieooT &R W | B F(HEUMTFSHLD ;ff;a?]g&r'_(& . @GLMnevof] -
Fenevall VLD |@VEERWMBIGET [ nlwsLd byedrin eOLBLDLNGem s
LTIl L sl

LD Mevofl S & QUM
GBS TS &I LIML6v - LUSSLIUTL QD |FenassHe
SLO-2 |(03) BTV 2UEOTHS ) AL BLOLNGN &S
LUJeU&LD — aumpeilulsid 6iT
umLev 10
Semeveueatledr : LI G\ 6oT 60T
GLeTemlng, — |6MEUSHSILD - 6061 60T 6L . . LB

S-6|SLO-1 "™ > . . BN & 560015 S N e

Heoremow|ld  [umev (39) FLOWLD .. erfledr P& G608 6T

. . BTGV & 6T
QUIMem & ULD
S15bMOMD) EMEUETOTA FLOLL é@@@m . ?r%ﬂam”,
SLO-2 |(238) @mwmn@mw QUETIFALIGLITES D EHONHGL0
LD SOOI sl 9im SHITLIT (HECSH
& )
Ly GUITLIT
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@WMHen&ULD . Bremuilrs .o
S-7 SLO-1 |simaimpays  [2OLT Bl b& T il
sefoyn |COSsaD SLBED @VERWBIGET  [IDHSSI6ID
. . 1553
perafluflesr  |B& . |®veEFsTTRAT Qs wmsaf  |[UrFbuFlw
SLO-2 Q&ML sHm [@eusERWSH6 | - . AN . . ,
. . S . |pumLev - 678 60T LIGOT(LN &S LD(HSSHI6ULD
D LD(BHS! BIT6L & 6T . ;
& 60T60) L0 & 6T
&H05QSH TS |FMILIEHFELO6EILD |2, 600TLT6IT STUlw ) .
S8ISLOL iy 1) |(64) LIML6L — 574. (8)6V8 8 600TLD QumAnLuiiHe
2401 Soodoms
SLO-2 QMBI T 6 & U 60T SLPAUTT LMLV |smifugsHer  |QEmmHoaemnerT
@ eoTLILD AL S GUMTEHG S 6T 2 _(HEUMTE & H6V
Sy 85 600f | 55 650T 60T 60T
GLawsin  (upQmg A8 6v Wt s el et 6@555@‘]&)
S-9 | SLO-1 |nevfls BT @eveurmdlul ZZ;&;;EE é@igngg;smmés
uTpeyLh S WsLD @) 60BN WM 6T e NS
& eooT(HLI19. 8 &6V
L@ A : A,
: shueumLdlul DQLIBBISTLIL . L,
SLO-2 sl L gmés@mréuasaﬂ Erm asa(flb]a'rr HLLO LTS SI%
Loy gfifﬂg,g,euremmss i S 601655 65760 LD ST HeNG 6T(LPSIH6V
LM B ITearmi B g 0l
S- sLo-1 |107 LGOS STl TTeTs imulf' WEPW | b ungssis
10 urflwh Brermi (184)  |Her oyeminLiLy N2 . | mallens e &S0
e 55 516MBIGEHLD
LimBrermI s .
(110) R [T M FLOWS ] ) : '
SLO2 |y [WLOLTALD Ly g g [BS@amsED |SHUDTESpd
" SiMlejemuLd ™ eurpefuiey — GUETT& 560
GUAITEITEY W SLMm&SEBLD
HeTemnLn
S- UDBTDIY!  |LIGTEOLEESTO | 0o ooy, &S oy = "
SLO-1 |(112) 1 GUITELD SHal SO g 5 penp - . e
11 .= ©)6V8 5 WLIMI & 6T . 6L LILLD
608 W MiBlemey |6UMTHE|LD . njlp&Lh
&) I LI mesoT ITH ? gg?ﬂ%@ - L160Te0f ([
- LiuenL (84- (4 SRS = ] ;
SLO-2 | e BRI 6T A GITEI) S0 aumFssLD
115) QI &MemL EUTELIIE)
. . Brevruilrs
) SHEOLGQWID . &1l & 5 el ot . g . s
fz SLO-1 |eustramévasarlen nggﬂ PITOUS! o peirGauL Led - %;“j’;‘;; SleTbLTSHDES
X ) - QUMESLD TRSISH6
FLIL&H6T .ad.5 n
5o AV W&
UL et i
e (40-50) GUTTSSETUALD | o0 @Qieurer] - [FDEUETITE UMESLD 6T S!
SLO-2 | 91" 1960 W60 60T LILI6DY L 5 . SLLOAUTT&6T DEET
Freneugerler |WLD HITLeu&eT QUFeuITMI e
Blemeu
carning 1. Q&meTemm, QSTGLILLWD USLILLD - SIS SIenm A fluiser, Hlps s enm,
Resolrces eTeiv.gpj.eTid.  gniledlwiey oMb QTN HIL LIS SHevallBlmialeTiD,
STLLITHIGeTHEN, 603203, 2023
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2. sLOlpevoTenuTey, LIS CHTEHEHI SO @evsHW euFeurml, SeTml & L5585
BlemeulLDd, LDGlen, 2017

3. (. S(HeTTF6LD, SLALD @eVESRI aUTemmI, BIMHMMeoT(H (Wemm ( 994D HIT.
(DS 16 auen ), & LUMISST, QFerener, 2005

4. s @emenTwls SHevell&&LpaLD - http://www.tamilvu.org/
iy S @eve&R W T QFSTGSLILS HILLID -
https://www.projectmadurai.org/

Learning Assessment

Bloom'’s Continuous Learning Assessment (50% weightage) ’ o o .
Level of CLA—1(10%) | CLA—2(10%) | CLA—3(20%) | CLA—4 (10%)# | | mal Examination (50% weightage)
Thinking Theory | Practice| Theory | Practice| Theory | Practice [ Theory| Practice Theory Practice
Level 1| Remember 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30%
Understand
Level 2/2PPY 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50%
Analyze
LoAfBha e 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20%
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Expert from Higher Technical Institutions

Internal Experts

1. Dr. P.R.Subramanian,
Director, Mozhi Trust,
Thiruvanmiyur, Chennai — 600
041.

1. Dr. V. Dhanalakshmi, Associate
Professor, Subramania Bharathi School of

Tamil Language & Literaturel, Pondicherry
University, Pondicherry

1. Dr. B.Jaiganesh,

Associate Professor & Head,
Dept. of Tamil, FSH, SRMIST

Dr. R. Ravi, Assistant Professor and

Head, Dept. of Tamil, FSH, SRMIST,
VDP.

Mr. G. Ganesh, Assistant Professor,
Dept. of Tamil, FSH, SRMIST, RMP.

Dr. T.R.Hebzibah beulah Suganthi,
Assistant Professor, Dept. of Tamil,

FSH, SRMIST, KTR.

Professor,

5. Dr. S.Saraswathy, Assistant

Dept. of Tamil, FSH, SRMIST, KTR.
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LIT/IP|O|C
Course Course Course . .
Code ULH23G02T Name HINDI-Il Category G Generic Elective Course 223
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Data Book / .
Department HINDI Codes/Standards Nil
Course Learning L . . .
Rationale (CLR): The purpose of learning this course is to: ‘ Learning ‘ Program Learning Outcomes (PLO)
CLR-1 :| They get to learn Ancient ,Medieval,and Modem poetry 1123|123 /4[5/6|7[8]9/10/11]12(13/14|15
CLR2: To understand the Significance of poems of great poets like @ °
" |Kabir, Tulsidas,Bihari and Dhananand Elel=ll el g £ 2
CLR-3 :| To Enhance and Enrich their knoeledge through poetry 8 °\; § %’ o § s % £ 2| g
CLR-4 : | Media based understanding for employability e g é HES = é KIS % AL
D .= e ) o=
CLR-5 : | Job Oriented writing skills Slelsl|2lE|2|8ls|e5 g5 Els|2
SR EEEEEEEE RS
Flolsl|2 8|5 (9|5 = | ® c|l®
Course Learning : . 51E L6858 SIS SI8LE L v
2 @ o | = w2 »n| = e =
Outcomes (CLO): At the end of this course, learners will be able to: % §- §- glg = 2222 8ETR33%
S| || <|Jjla ||| Ealo|j<|aja|a
CLOA1 : To prowdeabr/eflntroductlon of Hindi poetry(Bhaktikal,Reetikal and olzsleollHIHIHIMI LRI LMLl LA M )
Aadhunikkal)
CLO-2: L?ng);scuss the origin and development of various forms of poetry in oleolooll Bl I HIMI LI HIMlLl i a1
CLO-3 : |Focus on Evaluating the social changes through poetry 2|75|95({|H|H|M|L|H|H|M|H/ M| M|H|H -
CLO-4 : | To Examine Transcreation in advertisement 2|80 |90||H|H|L|H|M|H|L|H H/M|H |[H -
= .| To guide the students in the learning of the technical aspect of the B
il Hindi Languge, this would help them in the field administration 2| §5| 90| Ty M | TR | M| B
B on 12 12 12 12 12
(hour)
BHAKTI KALIN RITI KALIN ADHUNIK KAVITA VIGYAPAN PATRA LEKHAN &
SLO-1 |[KAVITA KAVITA PARIBHASHIK
S-1 SHABDAVALI
SLO-2 BHAKTIU KALIN KAITA |AVADHARNA AVADHARNA AWADHARNA VADHARNA
KI AVADHARNA
SLO-1 |SWARUP SWARUP SWARUP \RTH RTH
S-2 SLO-2 MAHATVA RITI KAL VIBHAJAN MAHATVA PARIBHASHA WARUP
SLO-1 |UDDESHYA MAHATVA DDESHYA SWARUP ARIBHASHA
S-3 BHAKTIKAL KI UDDESHYA MATHLI SHARAN GUPT- |VIGYAPAN KE PRAKAR |RAYOJAN
SLO-2 |PRASANGIKTA NAR HO NA NIRASH KARO
MAN KO
SLO-1 DOHE- KABIRDAS DOHE- BIHARI KAVI PARICHAYA VIGYAPAN Kl RAYOG
S4 VISHESHTAYEN
SLO-2 SANT PARICHAY KAVI PARICHAYA KAVITA KA VISLESHAN VIGYAPAN MANG IAHATVA
SLO-1 DOHE KA VISLESHAN DOHE KA VISLESHAN  |ASHAVADI DRISHTIKON  |VIGYAPAN KA PRABHAV |ATRALEKHAN KALA
S5 GURU KA MAHATVA KANAK KA MAHATVA |SANGHARSH KI AOR VIGYAPAN MAHATVA RAKAR
SLO-2
PRERNA
GURUTVA SE VIPRIT SWABHAV KI  |SURYAKANT TRIPATHI
o6 SLO-1 ISHVARATVA KI AOR | cHARCHA NIRALA- VAR DE VIGYAPAN KI BHASHA | VYAKTIGAT PATRA
GURUTVA SE
SLO-2 ISHVARATVA KI AOR PRAKRITI KA ATAL RUP|KAVI PARICHAYA VIGYAPAN AUR BAZAR |AUPCHARIK PATRA
sLO-1 |BAHYAADAMBAR KA | YAMAK ALANKARKA |y aviTa ka VISLESHAN  |VIGYAPAN AUR ROZGAR |SARKARI PATRA
S7 VIRODH PRAYOG
i MURTI POOJA KA SNEH KE MAHATVA KI |SARSHWATI KE PATRI
SLO-2 VIRODH CHARCHA SAMARPAN PRINT VIGYAPAN ARDHA SARKARI PATRA
GHARELU VASHTUON |BIHARI KI KAVYA
. SLO-1 K UPYOGITA SHAILI KA MAHATVA BHAKTI KI BHAVANA ELECTRONIC VIGYAPAN |PARIBHASHIK SHABDAVALI
sL0-2 [AHNKAR KA PARITYAG | b6, GHANANAND ﬁéﬁég‘;\%N"AKALAUR VIGYAPAN PARIYOJANA |AVADHARNA
S-9| SLO-1 DOHE- TULSHIDAS KAVI PARICHAYA éﬁTLR}X;\IVASHTAWK VIGYAPAN AUR SAMAJ  |SHABDAVALI KI AVSHYAKTA
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PAROPKAR K AKAL KE PURVA KA
sLo-2 | DOHE KA VISLESHAN  [3ymo VIGYAPAN KI VYAPAKTA |KARYALYIN SHABDAVALI
SLO-1 |DAYA KA MAHATVA | SNEHKI SARLTAKA |AKAL KE BAD KA CHITRAN|VIGYAPANLEKHAN KALA | EK DIN EK SHABD
VARNAN
S.
ISHVAR KI MHATTA  |PREM KA MAHATVA | KATTIS- VIGYAPAN AUR
10 | SLO-2 BADRINARAVAN AeRUPTA HINDI SE ANGREJI SHABD
MADHUR VAHAN K| |NAYIKA KE PRATI SAMBAND VICCHED K
5 SLO-1 | Jevosrta SVARPAN PARICHARCHA UDDESHYA ANGREJ SE HINDI SHABD
by RAM KI MAHIMA GHANANAND KI
SLO-2 KAVYASHAILIKA ~ |SWARTH NIHIT BHAVANA |VIGYAPAN KI SPASTTA | ABHYASH KARYA
MAHATVA
. | LO-1 |PHOHAPARICHARCHA 5110114 PARICHARCHA | KAVYA PARICHARCHA  |VIGYAPANPARICHARCHA| PARICHARCHA
12| 5 0.2 |PRASHNAABHYASH | ppachiNAABHYASH | PRASHNAABHYASH PRASHNAABHYASH PRASHNAABHYASH
Edited Book: ““SAMANYA HINDI”, SRIJONLOK PUBLICATION, 2023, New Delhi.
1. KABIR - HAZARI PRASAD DWEDI
2. SURDAS - RAM CHANDRA SHUKL
:ieaming 3. BHAKTI ANDOLAN AUR SURDAS KA KAVYA — MANAGER PANDEY
esouress 4. BIHARI - VISHVNATH PRASAD MISHR
5.  Aadhunik Vigyapan aur Jansampark — Taresh Bhatia

Learning Assessment

Continuous Learning Assessment (50% weightage) ! N .
: Final Examination (50% weight
Level%‘fT‘":'i‘niing CLA-1(10% | CLA-2(10%) | CLA-3(20%) | CLA—4(t0%) | | "alExamination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Rememb
Level 1 u;};n:r::asg 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% -
Appl
Level2 A:Z;ze 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% .
Evaluat
Level 3 C:;L::e 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf.

Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Shri. Santosh Kumar

Editor : Srijanlok Magazine
Place: Vashishth Nagar, Ara —
802301

Hindi, CUTN, Tamilnadu

1. Prof.(Dr.) S.Narayan Raju, Head, Department of

SRMIST

1. Dr.S Preeti. Associate Professor & Head,

2. Dr. Md.S. Islam Assistant Professor, SRMIST

IST

3.Dr. S. Razia Begum, Assistant Professor, SRM

VDP,SRM IST

4, Dr.Nisha Murlidharan Assistant Professor,
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L/T|P/O|C
Course Course Course . .
Code ULF23G02J Name French-Il Category G Generic Elective Course 202 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering French Data Book / Nil
Department Codes/Standards
Course Learning . . . . .
Rationale (CLR): The purpose of learning this course is to: ‘ Learning ‘ Program Learning Outcomes (PLO)
CLR-1: |[Strengthen the language of the students both in oral and written 1123 |/1(2|3/4/5/6[7[8]9/10/11/12/13|14|15
. |Express their sentiments, emotions and opinions, reacting to
CLR-2: | T
information, situations 3 o
CLR-3: |Make them learn the basic rules of French Grammar. ElElsl 8le = g
CLR-4 : |Develop strategies of comprehension of texts of different origin S ==8 88 3 s = 2 2o
: : B2 5|z c0|3|% S Clo|s| =
CLR5 Enable the students to overcome the fear of speaking a foreign =8 £ll2Slgl =8 % =28 2%°
" |language and take position as a foreigner speaking French e 522|228 T|85|S|wnlE|lS|2
SRR EEEEE R
AR R EEEEEEE
Course Learning : . ) SI5|3|s 8 B EISEINF S ES T N
Outcomes (CLO): At the end of this course, learners will be able to: % :& :& 'g 5| = SIZ2£2 T ¢ 8 ETQRIS
S| | <|Jja | o|<| || Ealo|<|a|a|a
CLO-1: |To acquire knowledge about French language 2|75|80||H|M|H|H|{M|H|H|L|M{M|H|L|-|-]|-
CLO-2: To strquthen the knowledge on concept, culture, civilization and oleoloollmli bl L alHIM I BIMml Ll o alml -1
translation of French
CLO-3: |To develop content using the features in French language 2|75/80||H|H|L|M{H|M|L|H|M|M|H|H -
CLO-4: |To interpret the French language into other language 2|75/90\|H|L|M|HIM|{HIH|M|L|HWM|L
CLOS - /To improve the communication, intercultural elements in French oleol 75l mi v I H L ImIm Bl EI ML H M B
language
gutgion 12 12 12 12 12
(hour)
841 SLO-1 |Temps libre Le pronom indéfini on Vendre Il faut Les gallicismes
SLO-2 |Les activités quotidiennes |Les activités Les exemples Cest/ ll est Les activités
SLO-1 | Les exemples Les adjectifs interrogatifs Acheter Le verbe devoir Le=toronomZEEEgRels CO!
S-2
SLO-2 |Les activités Les activités Les exemples Les activités Les exemples
Les prépositions avec les noms
SLO-1 !_es ”7°me”ts 0N . p p. Les aliments Le verbe pouvoir Le pronom y
S-3 journée géographiques
SLO-2 |Les exemples Les activités Les exemples Le verbe savoir Les exemples
S4 SLO-1 |Les matiéres scolaires  |Les verbes prendre et sortir Les emballages Le verbe vouloir Des pronoms compléments
SLO-2 |Les exemples Les activités Les exemples Les sons Les activités
S5 SLO-1 |Les activités L espens Les quantités Demander et dire le prix | Les nombres ordinaux
SLO-2 |Les loisirs Les activités Les exemples Les activités Les exemples
SLO-1 |Les exemples Parler de ses gouts Les commerces Faire des achats Les verbes écrire et voir
S-6 i
SLO-2 |Les activités Les activités Les activités Eljigli?:er EgEiE Les activités
o7 SLO-1 |La fréquence Parler de ses préférences les commergants Les activités Le E caduc ou instable
SLO-2 |Les exemples Les activités Les exemples Les courses Les exemples
58 SLO-1 |Les activités Parler de sa routine L'impératif Les activités Présenter ses voeux
SLO-2 |Les verbes pronominaux |Les activités Les activités Vendre et acheter Présenter ses souhaits
59 SLO-1 |Les exemples Ala recherche d'un cadeau—. | Les articles partitifs Mots et expressions Présenter ses félicitations
SLO-2 |Les activités Les activités Les exemples Grammaire inviter & une invitation
SLO-1 I(_:eOstronoms personnels Temps libre Trés ou beaucoup (de) |Communication répondre & une invitation
$-10
SLO-2 |Les exemples Les activités Les exemples Tout le monde s’amuse |Les exemples
SLO-1 |Les activités Mots et expressions qLuzg[ﬁg)o men (2 Les sorties Ecrire un message amical
S-11 —
SLO-2 L?S adject|f§ Les activités Les exemples Les saisons Les exemples
démonstratifs
§-12| SLO-1 |Les exemples Grammaire ~Communication La phrase négative (2 |Les fétes Parler au téléphone
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‘ ‘ SLO-2 H Les activités

H Les activités H Les exemples H Les messages H Un coup de fil

Theory:

Paris, 2018
Learning
Resources

1. “Nouvelle Génération-Al” Méthode de frangais, Marie-Noélle COCTON, P.DAUDA, L.GIACHINO, C.BARACCO, Les éditions Didier,

Cahier d’activités avec deux discs compacts.
httos.//www.fluentu.com/blog/french/french-grammar

https://www.elearningfrench.com/learn-french-grammar-online-free.html

https://www.lawlessfrench.com/grammar

Sk wn

https://blog.qymalish.com/2022/12/15/basic-french-grammar

[Learning Assessment

Continuous Learning Assessment (50% weightage) : L .
; Final Examination (50% weighta
Leve?;‘;‘}mhiiking CLA-1(10%) | CLA-2(10%) | CLA-3 (20%) | CLA-4 (5%)# inal Examination (50% weightage)
Theory |Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Rememb
Level 1 [—omember 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30%
Understand
Appl
Level 2 [-2PY 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50%
Analyze
Evaluat
Level 3 [—2ua® 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20%
Create
Total 100 % 100 % 100 % 100 % 100 %

Paper etc.,

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf.

Course Designers

Experts from Industry

Expert from Higher Technical Institutions

Internal Experts

1. Mr. Kavaskar Danasegarane
Process Expert
Maersk Global Service Center Pvt. Ltd

French, Pondicherry University

1. Dr. C.Thirumurugan Professor, Department of

1. Mr. Kumaravel K. Assistant Professor & Head, SRMIST, KTR

2.Mr. Sharath Raam Prasad
Character Designer, Animaker
Company Pvt.

2. Mrs. Abigail, Assistant Professor, SRMIST, VDP
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Course Course . . Course Ability Enhancement LT POC
Code UES23AE1T Name Environmental Studies Category AE Courses 3l0lol23
Pre-requisite Courses Nil Co-requisite Nil Progressive Nil
Courses Courses
Course Offering e Data Book / ,
Department Computer Applications Codes/Standards Nil
Course Learning . . e . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1 : To create awareness on Environment and 1121301/ 2/3/4l5 617 8 /9!10/11/12 1314 15
Renewable and Non-renewable resources
CLR-2: | To understand about ecosystem and Biodiversity
. | To understand the natural and anthropogenic impact
CLR-3: . ;
of the environmental pollution
. | To create awareness on different environmental
CLR-4:
problems 2 °
To create awareness on various Environment Tl ol v £ =3
CLR-5 : | Protection acts and the impact of human population || §|< ||| € 5| S| g < = s 2 o 5
on environment 25|z 25 8 %2 Clw|5|S 3| o
m.QE@SvE.NXDEEm < | £
El&|lE|l= LIo|T|lo|lElalg|Slsle o |'E
S R E IR IR EE:
Course Elggcgﬁgggg_gggw 3|3
Learning At the end of this course, learners will be able ..'g B 38| & % £|5 Ple E IS |5 8222
Outcomes to: 2 8 38 8L 28228 2ESD 83
(CLO): 3| gl8|5 25|85 2|5 2 2|83126|8|8
CLO-1 : Applying knowledge on Renewable and Non- 2 ls0les5!l L H cimletalel o be el ol vl - Y
renewable resources
CLO-2 : | Understanding about ecosystem and Biodiversity 2(8|70||M|H|L|M|L|H|L|L|LIH|L/M|-|-|M
CLO-3 : g;;ggggg knowledge on impact of environmental 2ls0l70!l L H Limle VeIl vl el clml -1 - m
CLO-4 : | Understanding of different environmental problems 2|80|70||M|H|L|M|L|HIM|M{M|{H L M|-|-|M
CLO-5 - Having know(edge on various Env:ronment Protection 218065 M H Cimletal e Imletal oMl -1 -l m
acts and the impact of human population on
Duration
(hour) 9 9 9 9 9
Multidisciplinary ConscRaee
Energy flow in the biodiversity : In-situ and Environment Protection
SLO-1 | nature of : 5 :
. .| ecosystem Ex-situ conservation of | Disaster management- | Act
environmental studies 3
S-1 biodiversity Nature
Definition, Scope and . . .| Floods, Earthquakes Air (Prevention and
SLO-2 | Importance of Energyflew-in-the En\(/rgpmental PolltioR Control of Pollution)
1 .| ecosystem Definition
Environmental Studies Act
SLO-1 Need for public Ecoloaical succession Water (Prevention and
awareness. 9 Causes, Effects and alia. control of Pollution) Act
S-2 Institutions in Food chains, Food Control Measures of Air L;/n dslides
SLO-2 . webs and Ecological Pollution Wildlife Protection Act
Environment :
pyramids
Ecosystem,
SLO-1 People in Introduct/o'n,'Types, Social Issues and the Forest Conservation
Environment Characteristic features, ) ] Act
. Causes, Effects and Environment:
Structure and functions .
S-3 Control Measures of From Unsustainable to Issues involved in
Introduction to natural Water Pollution Sustainable
) enforcement of
SLO-2 | resources- Associated| Forest ecosystem Development .
environmental
Problems o
legislation
Renewable and
SLO-1 | Nonrenewable Grassland ecosysterm Causes, Effects and Urban problems related ‘
S-4 resources Control Measures of |to energy Public awareness
SLO-2 | Forest resources Desert ecosystem Soil Pollution Water Conservation
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SLO-1 | Water Resources Aquatic ecosystems Human Population and
(ponds, lakes, streams) | Causes, Effects and . . the Environment:
; Rain Water Harvesting, .
$-5 Aquatic ecosystems Control Measures of Watershed Population growth,
SLO-2 | Mineral Resources (rivers, estuaries, Marine pollution variation among
oceans) nations
Biodiversity and its . .
conservation- genetic . . Pop ‘{I ation explosion —
SLO-1 | Food Resources : " | Causes, Effects and Environmental Ethics: | Family Welfare
species and ecosystem )
S-6 diversit Control Measures of Issues and Possible Programme
Ll A Noise Pollution Solutions -
SLO-2 | Energy Resources Biogeographical Environment and
classification of India human health
SLO-1 | Land Resources Value of Biodiversity Causes. Effects and Human Rights
Role of an individual | Biodiversity at Global, ’ Climate change &
S-7 . ) ; Control Measures of ) ,
SLO-2 | in conservation of National and Local . Global warming Value Education
Thermal Pollution
natural resources Levels
Equitable use of bodia as ¥Moga
SLO-A{psalieros for Diversity Neton Causes, Effocts and - | rain & Ozone layer
S-8 sustainable lifestyles y Control Measures of j Yer | Hiviaips
Concept of an Nuclear hazards depiongy
SLO-2 Hot-spots of biodiversity
ecosystem
Solid Waste
St nd Threats to biodiversity: | Management
SLO-1 | Functions of an habitat loss, poaching of| Causes, Effects and Nuclear Accidents and | Women and Child
wildlife man-wildlife Control Measures of ~ |Nuclear Holocaust Welfare
ecosystem ; 3
S-9 conflicts Urban and Industrial
Waste
¥ nandbred and Role of Information
Producers, consumers 9 g Role of Individuals In 2 Technology in
SLO-2 endemic species of . ; Wasteland Reclamation )
and decomposers ; Pollution Prevention Environment and
India
human health
Theory:
1. Bharucha Erach, Textbook of Environmental Studies for Undergraduate Courses (Second edition). Telangana, India:
1 Orient BlackSwan 2013.
R 9 2. Basu Mahua, Savarimuthu Xavier, SJ Fundamentals of Environmental Studies. Cambridge, United Kingdom:
esources : S
Cambridge University Press 2017.
3. R.Jeyalakshmi ,Text book of Environmental Studies, Devi publications, Chennai 2014.
4. Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Anmedabad — 380013, India, 2002.

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination (50%

Level |Level of CLA -1 (10%) CLA -2 (10%) CLA - 3 (20%) CLA -4 (10%)# weightage)
Thinking Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Remember

Level 1 40% - 40% 40% 40% - 40% -
Understand

L Apply 0, 0, 0, 0, 0,

evel 2 30% - 30% 30% 30% - 30% -
Analyze
Evaluate

Level 3 30% - 30% 30% 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications, Conf. Paper efc.,

Course Designers
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Experts from Industry

Experts from Academic

Internal Experts

Dr.Arumugam Perumal,
Director ARMATS
BIOTEK Training and
Research Institute,
Chennai

Dr.N.Banu, Assistant Professor

Bharathi Womens College (Autonomous),

Chennai

1. Dr. P. Parthipan, Assistant Professor,
Department of Biotechnology, FSH, SRMIST

2.Dr. D. Sankari, Professor and Head,
Department of Biotechnology, FSH, SRMIST
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Cg:cll'ze UCY23201J C";Jaur:;e Chemistry of s and p-Block Elements Ci?:;:y C | Discipline Specific Core course 3 (7)- ’; Cz) g
Cours.e Learning Rationale | The purpose of learning this course is to: _ Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: |Exploit the general principals of s-block elements in Metallurgy 1/2(3[4|5/67/8[9/10{11[{12/13]14|15
CLR-2 : |Utilize the general properties of s-block elements in Industry "
. | Get knowledge on metals and non-metals to prepare different ] g,
CLR-3: alloys = Sl 2|la 3 ©
CLR-4 : |Address the physical and chemical properties of p-block elements 8 3 § 2 gf’ §| 3 g é 2
CLR5 : Utilize the basic nuclear chemistry principles for modern science o 5|5 2 i;’ g2 5 52|90 &
-0 =2} SOl = s X2 clw
advancement £ 15 28R T w2
E ||E 2285|8223 8w
= s|S|EIE|a2= S5 |2 28w
Course Learning Outcomes | At the end of this course, learners will be k= 2 S| E '603_, A= 8 £ 52 AR
(CLO): able fo: 2 ||s|5lz|8|3|5|=|8|2 8E|E|B33
- Ll<|Slalw|ltlw||E|la|o|l<|a|a|a
CLO-1: |Exploit the general principles of metallurgy 4 Hi-1H|-IM|-|-]-|-]-|-|-|H[|-]-
CLO-2 : |Perceive the importance of periodicity of the s-block elements 4 H|-|-|H Ll-|-1-1-]-]1-1-|-1]-
CLO3 Understand the chemical properties of alkali and alkaline earth 4 . il Ll - | ] B
metals
CLO4 - Gaining the knowledge about hydrides, oxides and oxoacids of p- 4 o e CH] -
block elements
CLOS - Design and develop industrially valuable p-block element = ey BRI T TR
compounds
Duration (hour) 18 18 18 18 18
General Principles | Relationship between Thermal stability of salts | hydrides of Group | halides of silicon
SLO-1 | of Metallurgy lattice energy, hydration | of alkali earth metals 13
S-1 energy and solubility
General Principles | Trend of thermal Solubility of salts of hydrides of Group | halides of phosphorus
SLO-2 | of Metallurgy stability of hydrides of | alkali earth metal 14
alkali metal compounds | compounds
Chief modes of Trend of thermal Important alkaline earth | hydrides of Group | Preparation of Borazine
occurrence of stability of oxides, metal compounds 15 (EH3 where E =
SLO-1 | metals basedon | peroxides of alkali N, P)
standard electrode | metal compounds
potentials.
2 Ellingham Trend of thermal Structure and uses of | hydrides of Group | structure of Borazine
diagrams for stability of carbonates, | beryllium nitrate 15 (EH3 where E =
reduction of metal | nitrates, sulphates of As, Sb)
SLO-2 | oxides using alkali metal compounds
carbon and carbon
monoxide as
reducing agent
Electrolytic Trend of thermal EDTA complexes of Ca | hydrides of Group | uses of Borazine
SLO-1 Reduction stability of hydroxides | and Mg 15 (EHs where E =
and halides of alkali Bi)
s3 metal compounds
Hydrometallurgy | Trend of thermal Determination of hydrides of Group | Preparation and structure of
SLO-2 with reference to | stability of hydroxides | hardness 15 (EHs where E = | Silicates
cyanide process | and halides of alkali Bi)
for silver and gold. | metal compounds
SLO-1 | Lab Introduction Acid-Base Titrations: Estimation of carbonate | Oxidation- Estimation of Fe(l) with
Lab Introduction Principles Estimation of | and bicarbonate present | Reduction K2Cr207 using internal
S-4 sodium carbonate using | together in a mixture Titrimetry : indicator (diphenylamine, N-
to standardized HCI Estimation of oxalic | phenylanthranilic acid)
s-6 | SLO-2 acid using
standardized
KMnOq4
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Duration (hour) 18 18 18 18 18
Methods of anomalous behaviour of | Chemistry of p Block hydrides of Group | Preparation and properties
SLO-1 purification of Li, Elements: Electronic 16 of silicones
metals configuration, atomic
S-7 and ionic size
Electrolytic diagonal relationship of | metallic/non- hydrides of Group | structure and uses of
SLO-2 | process Li with Mg metalliccharacter, 16 silicones
melting point
van Arkel-de Boer | Structure and ionization enthalpy hydrides of Group | Preparation of
SLO-1 | process Importance of alkali 17 Phosphonitrilic halides
S8 metal compounds {(PNCl3)n where n = 3 and 4}
Zone refining Coordination complexes | electron gain enthalpy | hydrides of Group | properties of Phosphonitrilic
SLO-2 of Li 17 halides {(PNCl2)» where n =
3and 4}
Chemistry of s- Crown ethers, electronegativity oxides of Structure of Phosphonitrilic
SLO-1 Block Elements: phosphorus halides {(PNClz)n where n =
General 3and 4}
S-9 characteristics
melting point and | cryptates Catenation oxides of Uses of Phosphonitrilic
SLO-2 | flame colour phosphorus halides {(PNCI2), where n =
3and 4}
510 SLO-1 | Titrimetric Estimation of carbonate | Estimation of free alkali | Estimation of oxalic | Estimation of Fe(ll) with
to Analysis: and hydroxide present | present in different acid and sodium K2Cr207 using external
S-12 SLO-2 | Calibration and together in a mixture soaps/detergents oxalate inagiven | indicator .
use of apparatus mixture.
Trend of atomic Properties of alkali Allotropy of C, Pand S | oxides of sulphur | Preparation and properties
SLO-1 |size, ionization metals in liquid of Interhalogen compounds
$13 energy, density ammonia
reducing power, biological importance of | inert pair effect oxides of sulphur | Preparation and properties
SLO-2 | melting and boiling | alkali metals of pseudohalogen
points compounds
Reactions of alkali | periodic properties of Diagonal relationship oxides of chlorine | structure and uses of
metals with oxygen | alkaline earth metals, between B and Si and pseudohalogen compounds
SLO-1 | and hydrogen, and | Chemical properties anomalous behaviour of
S-14 nitrogen first member of each
group.
Reactions of alkali | periodic properties of Structure, bonding and | oxides of chlorine | Preparation and properties
SLO-2 | metals with water | alkaline earth metals, properties: acidic/basic of Clathrate compounds of
and lig ammonia | Chemical properties nature, stability noble gases
Reactions of alkali | Chemical properties of | ionic/covalent nature, peroxoacids of structure and uses of
SLO-1 | earth metals with | alkaline earth metals, oxidation/reduction, sulphur Clathrate compounds of
water noble gases
S-15 Common features | Chemical properties hydrolysis, action of peroxoacids of Preparation and properties
such as ease of alkaline earth metals, heat of Hydrides sulphur of xenon fluorides. Structure
SLO-2 ; : ;
formation of alkali and uses of xenon fluorides,
metal compounds MO treatment of XeF..
SLO-1 | Preparation of Estimation of amount of | Estimation of Hardness | Repeat Repeat of experiments
S-16 solutions of titrants | chloride content of a of water using EDTA experiments
to SLO-2 of different water sample
S-18 Molarity/Normality.
Theory: Practicals:
1. Jeffery, G.H., Bassett,
1. J.D. Lee, Concise Inorganic Chemistry, Fifth Edn., Wiley India 2006. J,  Mendham, J,
2. J.E.Huheey, E. A. Keiter, R. L. Keiter, O. K. Medhi, Inorganic Chemistry- Principles of Structure Denney, R.C. Vogel's
and Reactivity, Pearson Education 2009. Textbook of Quantitative
Learning 3. B.E.Douglas, D. H. McDaniel, J. J. Alexander,, Concepts and Models of Inorganic Chemistry, 3rd Chemical Analysis, 5th
Resources Edn., John Wiley & Sons, Inc. 1993. Edn, Longman
4. P.W. Atkins, T.L. Overton, J.P. Rourke, M.T. Weller, and F.A. Armstrong, Shriver and Atkins' Scientific &
Inorganic Chemistry, 5th Edn W. H. Freeman and Company, 41 Madison Avenue, New York, NY Ce%hnlc'/z;{,l Egglsand,
10010 2010. www.whfreeman.com . Sng n605 I'I?I;/ir;nAven?Jr:as
5. L. G. Miessler, J. P. Fischer, D. A. Tarr, Inorganic Chemistry, Fifth edition, Pearson, 2014. Ne;/vYork NY 10158) ’
6. P.L. Soni, Textbook of Inorganic Chemistry, Mohan Katyal,Sultan Chand & Sons Publishers 2006.
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7. S.Prakash, G.D. Tuli, S. K. Basu, R.D. Madan, Advanced Inorganic Chemistry — | Sultan Chand &
Sons Publishers 2008.

Learning Assessment

Continuous Learning Assessment (50% weightage)

; Final Examination (50% weighta
Levelﬁ'f°T°I:‘i‘niing CLA-1(10% | CLA-2(10%) | CLA-3(20%) | CLA-4(10%# | ' "a Examination (0% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Rememb
Level 1 | omemmber 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% 20%
Understand
Appl
Level2 [-PPY 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% 50%
Analyze
Evaluat
Level 3 c\r/:al::e 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% 30%
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

Dr. M. Ganesh Pandian, SRM IST

Prof. Sukhendu Mandal, Department of
Chemistry, llISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in
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Course Course . L ; ; Course i . LiTPOC
Code UCY23202T7 Name Basic Reactions in Organic Chemistry Category C Discipline Specific Core 3110l 2] 4
Pre- Co-requisite Progressive
requisite |Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning . . .
Rationale The pumposeglERIIIEIVE SolRUE . Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: |Lean how to prepare the reaction intermediate and their stability 1/2[3/4/5[6,78[9(10(11/12[13/14[15
.|Gain knowledge about the mechanism and use of addition
CLR-2: . @ g
reaction o S
CLR-3 : |Know the mechanism and use of elimination reaction = % g 3 o B3 - "
CLR-4 : |Understand the aliphatic substitution reaction 8 Qg 2 = § E g = =2
.|Learn the mechanism of aromatic electrophilic and nucleophilic o 5|5 9, 218 ¥ o522 H
CLR-5: oy q o Comgz Cl = =22 c|ln
substitution reaction £ X _lgl2le8 8 5 Sln s =2
= (|ZBlS|elX|2|E 8|8 23 R &
= ||Els5/s|& 5252|882
. = =3 -~ @© c | @®©
Couglliediging At the end of this course, learners will be 5 5l's % 3| < ‘3 =812 5 22w e
Outcomes ; 5 oS | = o2 =9l > !
able to: 2 glalx 8=E =|c2 8 EITI3 9
(CLO): 2 225 8sRe g8 85222
CLO-1 - | Gain deep understanding about the reaction intermediates and |, 1 R | - L | N
their use
CLO-2 : |Learn how to use addition reaction in organic transformation 4 - | H]| - L|-|H]|- Sl -]
CLO-3 : |Know how to prepare unsaturated compounds 4 - |- HIM|-|-]-]|- - -
CLO4 Gain understanding in converting functional group in aliphatic 4 TR Y R B O O I I e e ol
compounds
CLO5 - Gain understanding in converting functional group in aromatic 4 Mlepngeln | ol e | S|
compounds
Duration (hour) 12 12 12 12 12
SLO-1 Introduce reactive Introduce Addition | Elimination reactions and | | .+ <o 5.2 mechanism | Mechanism of nitration,
intermediates reaction their types, I
Electrophilic addition
S-1 Importance of these, to alkenes and A . )
SLO-2 how affecting the rate| alkynes, compare the D'ﬁeéﬁr?]tir?;%ziom' Explalnoziigia)g:emlcal reagents for nitration,
of a reaction reactivity of alkenes
and alkynes
Carbocation
(classical and dihalogens and - . Effept of externa!
SLO-1 : . E+1, and E2 mechanisms Proof of mechanism functional groups in
nonclassical), stereoselectivity 2
product distribution
-2 structure
Reaction with
SLO-2 Synthe§|§and haloacids ?”,d Eics mechanllsm and their| Compared oxo-?nd halo- Sulphonation, reagents
stability stereoselectivity, comparative study nucleophiles
regeoselectivity
Stereoelectronic criteria
- of E1, E2 and E1cs - .
SLO-1 Carbanion, structure Hydration to alkene elimination, use examples Nucleophilicity of Mechanism, KCP and
and alkynes : . chalcogens TCP
of acyclic and cyclic
S-3
halocompounds
Oxymercuration and | Explain the steric effects . -
SLO-2 Synthesis, stability | demercuration and their | in product distribution Nucleqph|I|C|tyofam|nes, Synth(—lztlcultmtyof
. L ambient nucleophiles sulphonic acid group
use using projection formula
SLO-1 Tutorial: DISCUSS | 4orial. proplem . . |Tutorial: Problem solving Tutorial: Discuss
examples on reaction : " Tutorial: Problem solving o .~ |examples to prepare
S-4 . . solving on addition L . on nucleophilic substitution ; .
intermediates and . on elimination reaction ! substituted aromatic
SLO-2 ) o reaction reaction
their stabilities compounds
Addition of Explain Hoffmann and Effect of substrates, Aromatic nucleophilic
S-5 SLO-1 Carbene, structure hydroborane, P solvent, leaving groups in e P
o Saytzeff products : substitution reaction
stereoselectivity mechanisms
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Duration (hour) 12 12 12 12 12
. - substitution vs . .
SLO-2 gynthe&s, Sta.b'“ty‘ regeoselectivity and elimination (substrate, Transformlng abad Iegvmg Activation of substrates,
i vidence for singlet hydrolysis nucleophile/base group into good leaving reactivity of haloarenes
and triplet carbenes yaroly P ! group y
solvents)
SLO-1 Nitrene, structure Addition t(.) alkynes, Pyrolytic elimination Nucleophilic catalysts Typ €s: carpanlon
synthetic utility intermediate
S-6 " Scope of hydroboration - )
SLO-2 Stablht.y and reaction (functional Stereoselctivity of Phase Transfer Catalyst Types: penzyne
reactions ) : products, mechanism
group interconversion)
Benzyne: structure, Ozonolysis of alkenes
SLO-1 synthesis, stability an):j alkvnes Chugaev Reaction | Introduce Sx' mechanism | Types: diazonium salt,
s-7 (orbital pictures) y
trapping of benzynes,
SLO-2 Reactions using Addition of radicals Cope elimination NGP Orientation effect
benzynes
SLO-1 Tutorial: D'SCUSS. Tutorial: Problem Tutorial: Problem Tutorial: Problem solving Tutorial: Discuss
examples on reaction ; = . e o o examples to prepare
S-8 ; ; solving on addition solving on elimination | on nucleophilic substitution : )
SLO-2 intermediates and reaclical reaction reaction substituted aromatic
their stabilities compounds
Aromatic electrophilic
SLO-1 Radicals, synthesis, Hydrogenation Introduce Nucleophilic substitution reaction, Grignard Reagents,
structure reaction Substitution reactions reactivity of substituted synthesis, structure
arenes
S-9 Nucleophiles,
Willkinson's catalvst electrophilic Mechanism, reactivity of
SLO-2 Reactions g yst centers,leaving groups, | [, [-complex aliphatic and aromatic
Lindlar’s catalyst et I . .
types of substitution in halides, halides
aliphatic compounds
SLO-1 RIIE— |ilrch I‘edléctlﬁ(n of ntrodtiée B méchanidm Frledel-dCraftlaI!(yIatlon Reactlon§dwnh ketone,
$-10 e alkenes and alkynes _ _ _and acy atlon epoxide, estgr
SLO-2 Determination of Benzvlic halogenation Explain stereochemical Merits and demerits, 1,2- vs 1,4 addition,
Oxidation states y 9 outcomes Orientation effect, dialkyl cuprate reagent
T e Addition to allenes Effect of substrates, Organolithium
SLO-1 . ; and conjugated nucleophiles, Ritter Halogenation reaction compounds, synthesis
S-11 alkenes reaction and use
Reduction of Nucleophilic adition to| Effect of solvent, leaving D|ffgrent foagenjs, feaac .
SLO-2 . Reactivity of halogens as| compounds, synthesis
ketones, alkenes conjugated alkenes groups, Salt effect 3
electrophiles and use
SLO-1 Tutorial: Problem Tutorial: Problem Tutorial: Problem Tutorial: Problem solving fo Use .Of
h : ) = ; L . e organometallic
$-12 discussion on Redox solving on addition solving on elimination | on electrophilic substitution 4. Green
SLO-2 | reaction reaction reaction reaction pounds, 'oree
organic synthesis
Theory:
1. M. B. Smith and J. March, March’s Advance Organic Chemistry, 6th Ed., John Wiley and Sons, Inc 2006.
2. J.Clayden, N. Greeves, and S. Warren, Organic Chemistry 2nd Ed., Oxford University Press 2012.
Learnin 3. J. McMurry, Organic Chemistry 5th Ed., Thomson business information 2007.
Resourges 4. T.W.G. Solomons and C. B. Fryhle, Organic Chemistry 10th Ed., John Wiley and Sons, Inc 2011.
5. I.L. Finar and A. L. Finar, Organic Chemistry Vol. 2, Addison-Wesley 1988.
6. D.N. Nasipuri, Stereochemistry of Organic Compounds: Principles & Applications South Asia Books 2012.

Learning Assessment

Continuous Learning Assessment (50% weightage) . o .
J Final E tion (50% hta
Level?"fT"r:‘i‘niing CLA—1(10%) | CLA-2(10%) | CLA-3(20%) | CLA-4(1o% | ' "a Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level1 [ oremoel 0% |- | s0% |- | 2% |- | 20% 30% -
Understand
Appl
Level2 (RY a0% |- | sow |- | so% | - | 50% 50% -
Analyze
Evaluat
Level3 |-omo® 30% | - | 20% | - | so% | - | 30% 20% .
Create
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\ Total | 100%

100 %

| 100% ] 100 % H

100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@jiitm.ac.in

1. Dr.Susnata Pramanik, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

SRMIST
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Course Course . o ; Course i . TP
Code UCY23203T Name Chemical Equilibria, Acids and Bases Category C Discipline Specific Core 3110l 2] 4
Pre- Co-requisite Progressive
requisite | Nil Courses Nil Courses Nil
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning q q e
Rationale The pupose RESIUISIVE SRR Learni Program Learning Outcomes (PLO)
(CLR): earning
CLR-1: |Understand and manipulate the progress of a reaction 1/2/3[4|5|6 819 (10/11]12[13]14 |15
CLR-2 : |Understand the acidity or basicity of various compounds z S 2 o -
CLR-3: |Understand the pH of solutions of weak acids and bases 8 3 g 2y § g é 2
CLR+4 : |Understand buffer and its design o/ '8 Sl k2|’ o5 2|25
CLR-5 : | Gain knowledge of solubility product 2 212285 |gls| 8| 5|2
SRR EHEEEEEE
3 = 3|8 Sl» =R | ®
Course Learning At the end of this course, learners will be ks] £s % 3| < ‘3 £ 825 22| e
Outcores able to: = 2= § 2E2 5 ¢ 8|§ 5229
(cLO): ' s |[218|51215|25|502|8|82/2/2/2
CLO-1 - | Select and alter the parameters to drive the reaction forward or |, vl Rk R
backward
CLO-2 : |Asses the acidity or basicity of various chemical compounds 4 H|-|- - L|-]- -lH] - -]-
CLO-3: | Calculate the pH of mono and polyprotic acids 4 - |- M| -|-]-]- H|-|-]-1|-
CLO-4 : |Make buffers of desired capacity and components 4 H 1. Rl - (e - - W -
CLO-5 : |Manipulate the solubility of sparingly soluble salts 4 -lH{-|-|H|-|-]-]-IM]-|-]-|-/|-
Duration (hour) 12 12 12 12 12
. : : Stoichiometry of
Reactions at The nature of acids Solutions of weak . I,
SLO-1 equilbrium: Y P Basch Aqueous equilibria Pplygrotlc Acid
Titrations
S-1 |dentifying the
SLO-2 ae r_ever3|bll|ty o qunsted—Lowry Examples discussion | Mixed solutions nEIREEPKa .
reactions Acids and Bases values of polyprotic
acids
How to calculate pH
SLO-1 Equilibrium Lewis Acids of a solution of a weak| Buffers Solubility Equilibria
S-2 base
SLO-2 ;h;ilgsws amaes Lewis Bases S;lec‘tlsla:?éﬁlved g Buffer action g:‘;,ﬁstmb'“ty
The thermodynamic L k -
b, . ol Acidic, Basic, . 5 | Determining the
SLO-1 origin of equilibrium Amphoteric Oxides pH of salt solutions Designing a buffer solubility product
constants
Acidic character and
S8 Relation between Proton exchange Ks yalugs G common ertmg the
s cations in water; N . solubility product
SLO-2 | equilibrium constant | between water Acidic and basic Key points in buffer design for various
and free energy molecules
character of common compounds
anions in water
Exercises on writing Writing the formulas Calculating the pH Estimating the
SLO-1 equilibrium constant of congu ate acids and percentage Calculating the pH of a buffer | molar solubility
expression for and b é sgs protonation of a weak | solution from the solubility
different reactions base product
|dentify (a) the Estimating the
Bransted acids and Calculating the pH of effect of a common
S-4 . bases in both a salt solution with an ion on solubility
Calculating Gibbs SR
reactants and acidic cation )
SLO-2 free energy of producs in Calculating the pH change of Predicting whether
reaction from the . a buffered solution - :
. ; the proton transfer Calculating the pH of a precipitate will
reaction quotient e . :
equilibrium a salt solution with a form when two
(b) Which species basic anion solutions
(not necessarily are mixed
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Duration (hour)

12

12

12

12

12

shown explicitly) are
Lewis acids and
which are Lewis

bases?
- Selecting the composition of .
The extent of the Polyprotic acids and T . The common ion
SLO-1 reaction progress The pH scale bases: g ':)uffer solution with a given effect
S5 Predicting the Estimating the
§ T Calculating pH from a The pH of a polyprotic |  Correlating the composition
$LO-2 dlrecyon of the concentration acid solution and pH gffect ofa common
reaction ion on solubility
Equilibrium
calc.ullat]ons: Calculating
Equilibrium g ) -
et hydronium ion Solutions of salts of ; Predicting
SLO-1 | concentration in - oy Buffer capacity L
concentration from polyprotic acids precipitation
S-6 terms of the molar H
concentration of P
gases
SLO-2 Relation between K The pOH of solutions Dn‘feren? examples of | Steps Ito calculate buffer Examples of
and Kc polyprotic acids capacity precipitates
Alternative forms of | Weak acids and The concentration of | Titrations: Strong acid- Strong Seles:t[vel
SLO-1 k. - il Precipitation
equilibrium constants| bases solute species base titration
summarize the
relations between Method to calculate
+S-7 P ‘
equilibrium constants Acidity and basicity the concentrations of Predicting the order
SLO-2 | forthe _ o Siants all species in a Strong Acid—-Weak Base and of precipitation
same reaction polyprotic acid
written in different solution
ways
I Calculating points on the pH Examples of
Calculating The conjugate Estlmatmg et ¢ curve for a strong acid-strong| determining the
SLO-1 . solution of
equilibrium constant | seesaw n base order of
amphiprotic salt S i
titration precipitation
Examples of
(i) Learn how to calculating the
S-8 setup and use an Calculating the concentration of the
equilibrium table Deciding which of the|  concentrations of all Calculating the pH before the | firstion to
SLO-2 (ii) calculate the two species is the solute species in a stoichiometric pointin a weak | precipitate
equilibrium stronger acid or base | polyprotic acid acid-strong base titration that remains in
composition of a solution solution when the
reaction mixture second ion
precipitates
The response of Est.|mgt|ng the pl-_i atthe
equilibria to changes | Molecular structure SigghigmitricPoint oftig Dissolving
SLO-1 " ] - Composition and pH titration of -
in conditions (Le and acid strength - Precipitates
et P a weak acid with a strong
S-9 chatelier’s principle) b
ase
adding and removing Key points to make
SLO-2 comparison correlation Analyzing the graph the precipitates to
reagents .
dissolve
Calculating the
equilibrium UL st'rengths o L Weak Acid-Strong Base Complex lon
SLO-1 " oxoacids and Autoprotolysis and pH N i
composition after the A Titrations Formation
o carboxylic acids
addition of a reagent
S-10 Calculating molar
) Very dilute solutions solubility in the
SLO-2 Compress[ng a The strengthg of of Strong acids and Analyzing the graph presence of
reaction mixture carboxylic acids b
ases complex
formation
SLO-1 Temperaturg a n.d pH solutions of weak Very d||utelsolut|ons Acid-Base indicators Qualitative Analysis
reaction equilibrium . . of weak acids
— acids and bases:
S-11 Predicting the effect . . )
Solutions of Weak I . Molecular structures and their |Examples of various
SLO-2 | of temperature on an Acid Examples discussion de of acti .
equilibrium cids mode of action ions
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Duration (hour) 12 12 12 12 12
Explain what happens to (a)
the pH of a solution of
Estimating the pH of a| phosphoric acid after the
Calculating the oH dilute aqueous addition of solid sodium E;?:E]Igi?ns Or;olar
Predicting the effect g ™ep solution of a weak dihydrogen phosphate; (b) ating
A and percentage . . solubility in the
SLO-1 of compression on . acid and when the the percentage deprotonation
N deprotonation of a ; ; presence of
an equilibrium weak acid autoprotolysis of of HCNina complex
water must be hydrocyanic acid solution pe
: " formation
considered after the addition of
$-12 ic acid:
hydrobromic acid;
(i) Predict the value
of the equilibrium - 1 "
constant at a Calculating the Ka Calculat]ng HIC] .(C) Uig conceqtrgt!on N HaQ Correlating the
. a very dilute aqueous | ions when pyridinium chloride :
SLO-2 | different temperature | and pKa of a weak ook, of:allton is added {0 SR e different examples
(ii) Catalysts and acid from the pH : 9 . g o solved
; acid solution of the base pyridine.
Haber's
Achievement
Theory:
1. P.W. Atkins, L.L. Jones, Chemical Principles: The quest for insight. H. Freeman and Company, New York, 2010
2. B.R.Puri, L.R. Sharma, K.K. Kalia, Principles of Inorganic Chemistry, Shobulal Nagin Chand and Co, 2001.
Learnin 3. P.L. Soni, A Textbook of Inorganic Chemistry, Sultan Chand and Co., 1977.
Resourcges 4. R. Gopalan, Text Book of Inorganic Chemistry, 2nd edition, Hyderabad, Universities Press, (India), 2012.
5. R.T. Morrison and R.N. Boyd, S. K. Bhattacharjee, Organic Chemistry, 7t edition, Pearson India, 2011.
6.  B.R.Puri, L.R. Sharma and M.S. Pathania, Principles of Physical Chemistry, 35t edition, New Delhi ShobanLal Nagin Chand
and Co, 2013.
Learning Assessment
Continuous Learning Assessment (50% weightage) | A .
! Final E tion (509 hta
Levelﬁ'f;?':'i‘niing CLA-1(10%) | CLA-2(10%) | CLA-3(20%) | CLA-4(to% | "a Examination (0% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Level 1 [romember 30% [ - |so% | - |2% | - | 2% 30% :
Understand
Appl
Level2 [P a0% |- | sow |- | sow | - | s0% 50% ;
Analyze
Eval
Level3 [Crauate 0% | - 2% | - | s0% | - | 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,

Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Analytical Sciences and Technology Transfer,

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@jiitm.ac.in

1. Dr. Srinivasa Rao, SRMIST

Dr. Kanishka Biswas, Jawaharlal Nehru Centre

for Advanced Scientific Research (JNCASR),
Bengaluru
Email: kanishka@jncasr.ac.in

2. Prof.
SRMIST

M.  Arthanareeswari,

L T|P|O|C
Course | ;235027 Course Name | Verbal Ability and Skill Development| C°“"¢ | s | skill Enhancement Course
Code Category 0lo 2
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Pre-requisite Courses il Corequisite |y Progressive |y
Courses Courses
Course Offering . Data Book /
Department Career Guidance Cell Codes/Standards
Course
Learning Th flearming thi s to: Learni P Learning O PLO
Rationale e purpose of learning this course is to: earning rogram Learning Outcomes (PLO)
(CLR):
CLR-1 ;| Critically evaluate basic mathematical concepts related to 1120311213 4/5/6!/7 8l9l10l11/12/13/14 15
mixtures and alligations, Numbers, time and work
CLR-2: Use their logical thinking and analytical abilities to solve
" |reasoning problems
CLR-3 :|Develop soft skills relating to the need for job recruitment
Provide students with the necessary skills to generate and
CLR-4 : |interpret data sufficiency, problems on Chain Rule, Pipes and § ©
Cisterns, Boats and streams, 'g FIE S 0la % %’ - .
| S | al o c = - w >
CLR-5 : Enable studgnts (q understand prob]ems on graphs and also é = £ %a E)% 2 % S| 2 5 = é 2
increase their ability in language skills > & ellg5c=8E oB 22 ® & 2
clelellglolL| 3Tl lolS|8Z2c|le @ | 'S
Zl8|g8llgls|Z e glREls2z2 2 |28
Course S| Z 22|85 853|283 8 ® |9
Learnin Eiglgllelelsl 222l BIC ElE|2lgle
9 At the end of this course, learners will be able to: 5133 El8|2gl=2=8 25 2L 88
Outcomes AR IR R = Qo 2ol >2l5 >lo| 8a
AR EEEEEHEHEHEEEEHEEE
(CLO): Sddl|el<g|S|d|lp|Z ol Elalol<s|QalS
Understand the concepts of mixtures and alligations, Numbers,
CLO-1 : |time and work and to approach questions in a simpler and 3(80(70(|M|H|-|L|-|M M| M SIH -] -] -
innovative method
CLO-2 : |Establish a students interest and awareness in seating 3lgol75lIMIHT-L]-|Mm MIHI- TR - )
arrangements, mathematical operations, logical reasoning
CLO-3 :|Acquire soft skills that will help for applying jobs 3(8(70(|-|-|M/HM|-|L|-|-]-]|H[-|M|M
CLO-4 :|Demonstrate various principles involved in aptitude problems | 3 185/80| - | - | -|-|M|-|L|/H|-|H|-|H|-]-]|L
CLO-5 : IAb/I/ty to solve problems on reasoning and to interpret English 30850750l - [H!-tL!-TH!-IMIMI-THl=IMI-IMm
language
Duration
(hour) 6 6 6 6 6
Time and Distance — Sgatmg FUTRATES Resume Building - Chain Rule, Pipes and Functions and Graphs
SLO-1 . (Circular and table) . : ; .
Introduction Introducti Introduction Cistern — Introduction Introduction
S-1 é\tror uct;\on t
! . _ |Seating Arrangements - . . _
SLO-2 Time and Distance (Circular and table) - Resume Building Cham Rule, Pipes and Functions and Graphs
Problems Cistern — Problems Problems
Problems
SLO-1 Time & Work- Mathematical Operations —|Group Discussions - Data Sufficiency — Comorehension
S0 Introduction Basic Problems Introduction Introduction P
Time & Work - Mathematical Operations —|Group Discussions — Mock |Data Sufficiency — Comprehension — Practise
SLO-2 ; .
Problems Tricky Problems GD Problems session
SLO-1 Alllgatloq or Mixture — | Data Arrgngements- Grqup Discussions - Logarithms — Introduction Idioms gnd Idiomatic '
Introduction Introduction Activity 1 Expressions — Introduction
S-3 _— . g . Idioms and Idiomatic
sLO-2 |Aligation or Mixture - |Data Arrangements — Group Discussions - Logarithms — Problems |Expressions — Practise
Problems Problems Activity 1 ;
Session
Numbers - Basic Logical Deductions — Group Discussions - Boats and Streams - Cause and Effect -
SLO-1 , L ) .
o4 Problems Introduction Activity 2 Basic Problems Introduction
SLO-2 Numbers — Tricky Logical Deductions — Group Discussions - Boats and Streams — Cause and Effect —
Problems Problems Activity 2 Tricky Problems Practise Session
Problems on Trains — |Letter and Symbol Series |Leadership Skills True Discount - Theme detection -
SLO-1 X . . ; .
S5 Introduction — Basic Problems Introduction Introduction Introduction
SLO-2 Problems on Trains ~ Lettgrand Symbol Series Leadership Skills True Discount — Problems |Theme detection — Activity
Problems — Tricky Problems
SLO-1 Races and Games - |Input Output Tracing How to Handle Criticism  |Geometry and Ordering of words _
S6 Basic Problems Introduction and Feedback Mensuration Introduction  |Introduction
SLO-2 Races and Games - |Input Output Tracing — How to Handle Criticism  |Geometry and Ordering of words —
Tricky Problems Problems and Feedback Mensuration — Practise Session
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Problems

Learning
Resources

1. James Barrett & Tom Barrett - Ultimate aptitude tests: over 1000
practice questions for abstract visual, numerical, verbal, physical,
spatial and systems tests, Kogan Page, London, 2018. Fourth edition
2. Kathy A. Zahler & Over Drive, Inc (Distributor) Conquering GRE
verbal reasoning and analytical writing, McGraw-Hill Education, New
York, 2020 Second Edition

3. Archana Ram, Place Mentor: Tests of Aptitude for Placement
Readiness, Oxford University Press, Oxford, 2018

4. David Bartlett, The art of general practice: soft skills to survive and
thrive, Scion, Banbury, 2018, eBook, 2018

5.Zsolt Nagy, Soft skills to advance your developer career: actionable
steps to help maximize your potential, A press, Berkeley, CA, 2019,
eBook, 2022

Learning Assessment

Continuous Learning Assessment (100% weightage)
Level B'°°T"‘h’if1 I'('iﬁ‘ée' of CLA - 1(20%) CLA -2 (20%) CLA - 3 (30%) CLA - 4 (30%)#
Theory Theory Theory Theory
Level 1 emnber 30% 20% 30% 30%
Understand
Appl
Level 2 AEZIzze 30% 50% 30% 30%
Evaluate
Level 3 F 40% 30% 40% 40%
Total 100% 100% 100% 100%

CLA-1, CLA-2 and CLA-3 can be from any combination of these: Online Aptitude Tests, Classroom Activities, Case Studies, Poster Presentations,

Power-point

Presentations, Mini Talks, Group Discussions, Mock interviews, etc.

# CLA - 4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,

Conf. Paper

etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Mr. M. Ponmurugan, Executive PMOSS,
Cognizant Technology Solutions India Pvt.
Limited, Chennai

Department of English,

Dr. G. Saravana Prabu, Asst. Professor,

Amrita Vishwa Vidhyapeedam, Coimbatore

Dr. Sathish K, HOD, Department of Career Guidance,
FSH, SRMIST

Dr. Muthu Deepa M, Assistant Professor, Department of
Career Guidance, FSH, SRMIST

Course

Course

Course

Code UEN23V01L

Name

COMMUNICATION SKILLS

Category

Value Addition Course
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Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering |Department of English, FSH, Data Book / Nil
Department SRMIST Codes/Standards
g:tt;:a‘:xll; e(aétg)g.j The purpose of learning this course is to: Learning| |Program Learning Outcomes (PLO)
CLR-1: |Develop fluency in spoken English by practicing and |1y 15 15 |l4 |5 |3 14 |5 g |7 |8 |9 |10 11|12 13 [14 15
engaging in various speaking activities.
. |Improve pronunciation and intonation to enhance
CLR-2: . . ’ o
clarity and effectiveness in oral communication.
CLR-3: Expand vocabulary and idiomatic expressions to
' |communicate more accurately and expressively.
CLR-4: Enhance listening skills to understand and respond
" |appropriately to spoken English in different situations. i § o
Employ effective communication strategies, such as || § g g gj 2 = L 3 -
CLR-5 : actiye listeqing, summgrizing, paraphra§ing, and 2z £ g;: § g % § § g é é
asking clarifying questions, to enhance interpersonal || 5| & | € 5/38lgl= RS o B 2|2 »n
and intercultural communication. % £ 5|2 s & ;é S8 5|8 »|E| 8 2
ElsZlE 5285|828 82
5188|288 |=|5|2=| ¢S =|5|E
Course Learning At the end of this course, leamers will | 2 €| G || S 8| = 3 = = Sy = SIE ST R
Outcomes (CLO): be able to: 3 £ 85 <& E £ UE) = UE) 2 s 2 § 2 g § §
Demonstrate improved fluency in spoken English by
CLO-1: |expressing ideas and thoughts confidently and 2 |75/60|H M M L |- M |- [M|H |L |H|L |- |- |
coherently.
CLO-2: Prqnounce En'gllsf.w WOI’dS. and phrases accurately, 2 lsolzolm g L 1= - - - mimle 1Ml |- |-
using appropriate intonation and stress patterns.
CLO-3 : {E)fpan({andeffec(lvelyusearangeofvocqbulglyand 2 |70 les v v - 10 1 - I Hig Ll - |-
idiomatic expressions to enhance communication.
Understand and comprehend spoken English in
CLO-4: |various contexts, including informal conversations, 2 |70(70 (\H M L |- M |H |- |- |- |- |[HI|L |- |- |-
lectures, and presentations.
Deliver well-structured and engaging oral
CLO-5: |presentations, incorporating effective body language |2 |80 |70 |[|H |[H |- M |- M |- L L M |H M|- |- |-
and visual aids.
Duratiglt Mk 12 12 12 12
(hour)
Introduction to Reading ; . ; .
SLO-1 Introduction to Skills. Discussion of gr?gg;;gorzlfg Iffrlfe;’;g;% :I;’;IS' Introduction to Writing Skills ;ntr(;ggic;;&tgf
Listening Skills.  |techniques of Reading praining P Importance of writing skills PP
Skl phonetics and vocabulary texts.
Encouraging the
S-1 Exploring Effective ldentifving comman students to share a
Ways of Listening. o diny goblems in Explaining the usage of the  |Explaining various forms of |few of their
Barriers of gp . Oxford Learner’s Dictionary to |writing with examples:. favourite lines from
SLO-2 |, ., . . students after making 4
Listening. Active learn phonetics of the words at any sources they
. them read a few
and Passive the fundamental level. have read or
L passages. . .
Listening. sharing a few lines
from paditthadhil
piditthadhu.
Introduction to Learners are enabled o The right enunciation of Introduction to letter writing. Explaining why
- record their speech and . Types of letters- Formal L
Digital language i o certain words to be taught Informal | ith appreciating texts
S-2 |SLO-1 |lab/ usage of isten fo it n order o . |through phonetic and Informal fetters wit creates a good
: correct their problematic . . examples.
mobile areas representation and decoding reader.
applications the phonetic symbols by Learning E-mail etiquette
learning to use the dictionary.. 9 quette.
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repetitive practices of

Enabling the

Equioping the reading select Observe and repeat and learn |Class Assignment - write a |students to reflect
SLO- 2 Iigte rﬁﬁ i kill of the | para rga hs from web the phonetic pronunciation of |formal letter and informal  |in the classroom
Iearnerg f esoaglrcg s their standard words by practicing letter and check for e-mail |about any of their
will be me,a sured continuously. etiquettes in writing. favourite books/
' articles or
magazines.
Enabling the students fo Introducing the text
The speed, fluency, Teaching the usage of unleash their potentials in of Letters g
SLO-1 Introducing google |pronunciation, Thesaurus to understand and |creative writing through Mathruboot}//wam
podcasts. comprehension of the  |develop various words and  |writing transcripts for ublished in the
words in the paragraph  |improve vocabulary. advertisements of any ﬁlin du
product. '

Task to write
down the words

from the audio Reading and
they have listened recitation of the
S-3- to. This activity text of the first
S-4 should be done in ' . write a review of any book Igttgr—En;oy within
two steps. 1. hints and tricks to follow . . . X 3 limits, says Mr.
; Identifying common errors in |or a movie or an interview
Jotting down the  |where the pauses are to K- ) Mathrubootham
SLO-2 concord, preposition, direct  |or a debate.
words be followed. 5 2
simultaneously as speech angifieoct POl Understanding
they listen to the characters by
speaker. 2. Writing analyzing the
the transcript of usage of their style
the audio through of language
repetitive play and
pause.
Imitating the
;g zail;r?rstg};hem Mechanics of writing like
i ttgm ting to Students group 1- reads |ldentifying common errors in |capitalization, punctuation, |Reading of the
SLO-1 i iho pling — group 2 identifies the  |tenses, punctuation, and spelling, correct pronoun, |second letter-
ronudtiatilt i flaws in reading. syntactical errors.. preposition, concord usage |Nobel? What
p can be taught. Nobel, asks Mr.
the words uttered
S-5 ] ; Mathrubootham.
in the audio.
The roles have to be Wy flatiguboothar’s
A Rectifying the common errors . - humour and the
Repetitive listening |exchanged between the ; : meachnaics of writing -
and instructing the learners language of code
SLO- 2 |to enhance two groups and the bout the riaht in ordh assessed and evaluated. tching f
ronunciation skills|activity should be el JP NG P3PS 'Rorges switcning from
p practiced to avoid common errors. Tamil to English
i and vice -versa.
Introducing to the .
audios of gED Identify the key
TALK American |39 B a passage - Teaching effective writing  |Reading of the
introductory point, lead 2 . ;
Speakers. . . by learning to avoid third letter -Mr.
L point, supportive = ; . .
Listening to the Practicing how to avoid common errors in concord, |Mathrubootham is
SLO-1 . argument statement, I o )
native speakers of . ; €Ommon errors. preposition, conjunction,  |fully supporting all
) concluding point and the : . 4
English Language : relative pronouns, question |new technologies
common connecting
through TED tags.
TALKS word bgtween all the key
S-6 ’ words in the passage.
Introducing to the Mathrubootham’s
audios of TED Practicing effective writin frustration over the
TALK British S The learners are introduced to 9 ; 9 | failure of
encouraged to identify . . : by learning to avoid .
Speakers. ; collocations for quick choice of . technologies and
e the key arguments in : . common errors in concord,
SLO- 2 |Listening to the . |learning how to speak in short " o the language that
. other passages on their |, preposition, conjunction, ”
native speakers of time and how to speak . . |he positively uses
) own. . relative pronouns, question
English Language effectively. tags to denote
through TED 9s- hopelessness over
TALKS. technologies.
SRM Institute of Science and Technology - B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023 59




Reading of the
fourth letter in the
Guiding the act of classroom and
American and reading through scanning common errors in tenses, |discussion
SLO-1 |British styles can |and skimming by model |Practice collocations direct and indirect speech |Pizza maavu:
be differentiated. |reading of the passages and syntax structure. Welcome to Mr.
S.7- by the instructor. Mathrubootham
S8 food recipe
website,
The recognition of Practicing effective writing |Mathrubootham’s
different accents ; ;
. L by learning to avoid love for food and
SLO- 2 should be scanning and skimming Idi .
- ) A lioms and phrases common errors in tenses, |the
practiced by activities X ¥ . _—
4 direct and indirect speech  |miscommunication
speaking after
listeni and syntax structure. about food.
istening.
Learning
advanced ; . .
pronunciation and A speaking task to learn- ;:?g:gg t’g;wltf; Vgg;efor gﬁig”?ggatlhe text
s vocabulary Loud reading and slow |collocations, idioms and f P 9
LO-1 ) . . admission to higher relevance and
through various ~ |mind reading phrases, vocabulary and ’ By )
] A educations, and practicing |National
computer phonetic pronunciation e
S the same. significance.
applications like
Woodpecker.
S-9 imitate the
different sounds W T iatioh Teaching how to write a Appreciating the
and accents - ik " | Their speaking activity is to be |story by looking at a aesthetics of the
; comprehension and . 3 )
repeat it after recorded and played again to |picture. comic element and
s fluency can be checked ¢ o .
listening to any of Ford . |rectify the errors and highlight the embodiment of
X or improvement at this f ; ) o ] ;
SLO- 2 |the videos from ... |the problematic areas in Developing the writing skill |humour in the
: stage through repetitive : SO
the library based P speaking. through word ladders. narrative in the
i practices.
on individual letter
interest.
importance of
] bringing in the
Repeat listening to |Students -groups - b omail vogabulary Indianized way of
) . through engaging the students g - .
the same time checking the B [ 4§ o . Introduction to blog writing |speaking the
SLO-1 | ) . in various activity games like )
-1 |frames and move |comprehension skills. i d e and and steps to become an  |English Language
from 02.01 to Analyse the text of a SOIVIng CroSSWord puzzie and | oo e biog writer. in order to depict
Y laying scattergories. 9 P
03.00 passage. P i the character
$-10 called
Mathrubootham.
Encourage the readers to relatable
Choosing any Brainstorming the h create their own blogs and
) . h . Engaging the students to play y characters of both
particular time comprehension skills- ; post articles on a regqular :
SLO- 2 e the games in order to learn the || . formal and informal
frame and questioning the key basis. .
. o vocabulary. everyday life
practicing it. points in the passage. ;
experiences.
Talk about their
Interested favourite letter from
students can Cross check with the letters of
complete listening | . C . |Selecting any news article |Mathrubootham by
. misunderstanding if any |Spur of the moment speech.: . o :
SLO-1 |and reflecting the . and learning the writing recollecting the
' and rectify- match the . L
complete audio . stylein it. appreciation of the
S11 o . question and answers. .
_ listening practice text according to
S12 and speaking. their perception
and understanding.
Group activities . . Students are given chances|Enabling the
Passages for reading  |Prepared speech : ; ;
and games can be . U ; to write reports on various |students to share
comprehension are to be |Giving a speaking task to the ) : .
SLO- 2 |conducted to test | . ) . topics. their appreciation
o . |given for practice that  |students to speak on their own ;
the listening skills ! ; ; } of any of their
4 tests their reading skills. |choice o
by responding to favourite lines form
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the speech given
by other students

the books they
have read.

2020

Learning
Resources

[SRF NGRS

1. Horizon- English Text Book — Compiled and Edited by the faculty of English Departement, FSH, SRMIST,

English Grammar in Use by Raymond Murphy Cambridge University Press 2012.
Raymond Murphy, Intermediate English Grammar, Cambridge University Press, 2007
R.P. Bhatnagar, English for Competitive Examinations, Trinity Press, 3 Edition,2016
. http://www.aptitudetests.org/verbal-reasoning-test

https.//www.assessmentday.co.uk/aptitudetests_verbal.htm

Learning Assessment

Continuous Learning Assessment (100% weightage)
Level '?tll(::lr(?nz Levelof 1ciA_1(20%)  [CLA-2(20%)  |CLA-3(30%)  |CLA-4 (30%)#
Practice Practice Practice Practice
Remember
Level 1 10% 10% 30% 15%
Understand
Apply
Level 2 50% 50% 40% 50%
Analyze
Evaluate
Level 3 40% 40% 30% 35%
Create
Total 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical
Institutions

Internal Experts

Dr. J Mangayarkarasi

Krishna Raj Asspc(ate Professor and Head, Dept. of English 1. Dr. Shanthichitra, Professor, & Head, Department of
Sutherland Ethiraj College for Women .,
Krishna.Raj1@sutherlandglobal.com | Chennai English, FSH,SRMIST

jmbwilson97@gmail.com

Ann Mariya Thomson

az1160@srmist.edu.in

Dr. K S Antonysamy

RA2232105010015 Associate Professor and Head, Dept. of English
I M.A English Literature Loyola College
CSH, SRM IST Chennai

antonysamyks@loyolacollege.edu

2.Dr. Pushpanjali Sampathkumar, Assistant Professor, Department of
English, FSH, SRMIST

3.Dr Anchal Sharma, Prof & Hod EFL SRMIST NCR Campus

4.Dr T Sridevi, Assistant Professor English, FSH Ramapuram SRM

5.Dr Shanmuga Priya, Assistant Professor SRMIST Trichirapalli Campus
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UNS23M01L L c
UNC23MO1L . -
Course Code UNO23MOTL Course Name NSS/NCC/NSO/YOGA Course Category | M | Extension Activity Course 0 0
UYG23MO1L
Pre- Co- .
requisite | Nil requisite |Nil P’(‘;’gl’j‘:::;"e Nil
Courses Courses
Course Offering . Data Book / Nil
Department Codes/Standards
Assessment is Fully Internal
Learning Assessment
Assessment Tools Marks
Continuous Learning Assessment - (CLA-I) 20 Marks
Continuous Learning Assessment —II (CLA-II) 30 Marks
Continuous Learning Assessment —IIl (CLA-IIl) 30 Marks
Continuous Learning Assessment IV (CLA-IV) 20 Marks
Total Marks 100 Marks
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Semester — Il

Course Course N . Course . - LTPOC
Code UCY23301T Name Radioactive and Nuclear chemistry Category C Discipline Specific Core 311012 4
Pre- Co-requisite Progressive
requisite Nil q Nil 9 Nil
c Courses Courses
ourses
Course Offering . Data Book / ,
Department Chemistry Codes/Standards Nil
%LU';;e Learning Rationale | The purpose of learning this course is to: Program Learning Outcomes (PLO)
. Employ applications of radioactive chemistry in nuclear power Leaming
CLR-1: and carbon dating, 1/2/3/4|5/6|7|8|9(10/11/12|13(14|15
CLR2 : Exploit rate of change and half- life in the context of nuclear
" |decay.
CLR-3 : |Utilize the proper isotopic notation § -GS)’
i inq fissi i — 0] =
CLR4 : Address types of nuclear processes including fission, fusion £ 2L S| il gga © .
and decay reactions k) 282 3 8|8 S = |2
. |Employ the binding energy and mass defect for a given = 3|5 % 2 8¢ o522 H
CLR-5: o Slo|B8 2= AR = e N
nucleus. £ X gl 2le 8 5FlelnE|ls=
£ (|2 % 2|XI3=3 L8 23 %S
£ ||5|5|2||5|3|852 8|82
p S| c >
e caming At the end of this course, learners willbe | ‘5 5 8|2 8| 2825 28|+
Outcomes . o= Slelse =235 = .
able to: 2 Slal= 8= = c28&E TR 23
(CLO): 3 |2l2l5 852 & 248 38& 222
. |Understand the basics of Radioactive chemistry applications: SO T R N I 7 T R A -]
CLO-1: . 4 H H
nuclear power and carbon dating.
cLO- - |Fealize the concept of rate of change and haif- ife in the mETRTL BIPCE" IR R
context of nuclear decay.
CLO-3 - Use proper/sptoplc notation to write down and balance a 4 e 1 ToeE | | - - - H
nuclear reaction.
. |Identify and define various types of nuclear changes or - il R | -0 - e | -
CLO-4: . - ) ; 4 H H
processes including fission, fusion and decay reactions
CLO5 - Define binding energ}{andmass defect and be able to 4 T N Y | | | - Lf-|-|-]-]-
calculate each for a given nucleus.
Duration (hour) 12 12 12 12 12
Radioactivity: Transmutation or . .
. r i~ : Relation between nucleus  |Nuclear fusion:
introduction. Types  |disintegration of elements. m . . :
SLO-1 N ; x Isotope effects stability and its packing Discovery and
and Units of Discovery of artificial :
S v fraction value Examples
Radioactivity transmutation
§ Important particles: alpha Variation of packing fraction
Detection and b? d tp t't. pha, Study of individual ith pb gd Conditi
SLO-2 |measurement of eta, deuteron, triton, isotopes: ordinary and with mas number an ' onditions necessary
- W Neutrino, neutron, proton ’ relation between the packing |for nuclear fusion
Radioactivity: . heavy hydrogen " .
and positron fraction and nuclear stability
Electroscope method  |artificial transmutation Mass Defect: Binding energy |Energy released in
SLO-1 [Wilson’s cloud reactions induced by Preparation of deuterium |of a nucleus and its nuclear fusion
chamber method alpha, proton, gamma, calculation reactions
S-2 Variation of nuclear binding Amountqfenergy
' ) . . released in the form
SLO-2 |Geiger-Muller counter |deuterons, neutron and Chemical properties and |energy with mas number
; ) ) Lo of one 4He nucleus
method triton uses of deuterium and its relation with nuclear .
I by the fusion of four
stability .
4H nuclei
Types of Radioactive - - -
g Applications of artificial . " - . |Origin of the energy
SLO-1 [rays iransmutation reactions: Preparation of Tritum  |Binding energy per nucleon: of the sun and stars
S-3 Nature, mass, charge | Variation of binding energy
. Discovery of new . . .
and representation of . Chemical properties and |per nucleon with mass
SLO-2 fundamental particles and b ) . |Solar energy
alpha, beta and . uses of Tritium. number and its relation with
their uses I
gamma rays nuclear stability
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Duration (hour)

12

12

12

12

12

SLO-1 . -
Tutor!al. Examples Tutorial: construct the Tutong | construct the Tutorial: Calculation of Mass |Tutorial: Nuclear
S-4 showing natural ) equations related to ) .
Radioacivi equations d ; Defect fusion reactions
sLo-2 |Ra ioactivity euterium
Uses of radioactive
Comparison between isotopes as tracers: Nuclear shell model: Magic
parisor Preparations of isotopes of |Medical, industry, numbers.
SLO-1 |a beta particle and i | i iculture. biolodical  INucl fions: Proton-proton cycle
electron various elements agriculture, biologica Uclear reactions:
S-5 field and analytical Introduction
chemistry
Soddy-Fajans and Release oflat(_)mlc ENer9Y | Radio-carbon dating and | Difference between chemical .
SLO-2 |Russel group in nuclear fission and : i Carbon-nitrogen cycle
) . r roc-dating method and nuclear reaction
displacement law fusion reactions
SLO-1 E(Tt'aszlﬁg ogg?ro'c:]lpha, Natural radioactive series: |lsotones-definition and |Classifications of nuclear Hvdrogen bomb
particles P 4n, 4n+2, 4n+3 series composition reaction ydrog
56 Addition of an electron: artificial radioactive series: Isobars: characteristics |Bohr’s theory of nuclear Comparison between
SLO-2 |Electron capture | o " |Production of isobars.  |reactions. Q-value of a hydrogen bomb and
process Isobaric isotopes nuclear reaction atomic bomb
) . 3 Detectors: scintillation
4 |Half-life of a Isotopes: Representation | Nucleus: Discovery and S L
SLO-1 radioactive substance |and Characteristics properties Nuclearfission: discovery pogntgr and gas
ionisation chamber
i gﬂ%:r::ttiSLz;ubstance Alofhic puIEe ey roportional counter
o Discovery and types of number, atomic weight |Bohr yield curve and Amount prop
SLO-2 |left undisintegrated or |. ) : and Cerenkov
| : isotopes and fractional atomic of energy released
disintegrated in n half- counter
life mass
SLO-1 ] ;
Tutorial: Calculation of b ) ! A , N
s-8 number of alpha and | Tutorial: U-Pb Series Tutonfal. Cglculatlon of l’gtgnal. Calculation of Butonal.. Different
beta particles emitted age of woo inding energy etectors
SLO-2
Separation of isotopes: Calculation of atomic
SLO-1 |Disintegration constant|gaseous and Thermal Masg of I Liquid drop model Acogolle
e having isotopes of cyclotron
diffusion method di
-9 ifferent mass numbers
! Fractional evaporation, .
RegprrhetwocTgerT distillation process Gravit Ao Types of fission reactions | Synchrocyclotron
SLO-2 |life period and P . Y linside the nucleus of an | /P ; Y Y '
- : and electromagnetic Chain reaction betatron
disintegration constant atom
method
Relation between t and
tos I . . IMeson exchange theory , -
SLO-1 | Average life period. Ident|f|cat|on of isotopes: of the origin of nuclear Atom pomb. Principle and applllcatllops of
3 Aston’s mass spectrograph explosion radioactivity
Relation between tay forces
and tos
§-10 Radioactive Components of Nuclear
. , Nuclear stability. Factor |reactor: Moderators, -
equilibrium: Law of Dempster's mass . ! activation
SLO-2 . affecting the nuclear controlling rods, fuel ;
successive spectrograph i | h : analysis
disintegration stability element, gat transfer agent,
and protective chamber
Comparison between Production of an isotope
mpari by the emission of one Even and odd number of isotopic dilution
SLO-1 [radioactive and Uses of Nuclear reactor .
S-11 chemical equilibrium alpha and two beta proton and neutron technique
particles
SLO-2 Activity of a radioactive|lsotopes of hydrogen.: Neutron t_o protonlratlo Nuclegr power plant: . Radiometric titration.
substance structure and properties  |and Packing fraction Constitution and working
§LO-1 |Tutorial: Calculation of ) . i i . i o
S-12 N Tutorial: Calculation of Tutorial: Calculate Tutorial: Nuclear fission Tutorial: activation
SLO-2 atomic weight percentage of isotopes  |reactions analysis
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1.
2.
3.
Learning
Resources ‘5‘
6.

S. Prakash, G.D. Tuli, S. K. Basu, R.D. Madan, Advanced Inorganic Chemistry — | Sultan Chand & Sons Publishers.
P. L. Soni, A Textbook of Inorganic Chemistry, Sultan Chand and Co., 1977.
P.W. Atkins, T.L. Overton, J.P. Rourke, M.T. Weller, and F.A. Armstrong, Shriver and Atkins' Inorganic Chemistry, 5th Edition
2010, W. H. Freeman and Company, 41 Madison Avenue, New York, NY 10010
L. G. Miessler, J. P. Fischer, D. A. Tarr, Inorganic Chemistry, Fifth edition, Pearson, 2014.

D. L. Walter, J. M. David, T. S. Glenn, Modern Nuclear Chemistry, John Wiley & Sons, 2005
P. A C McPherson, Principles of Nuclear Chemistry, Uk 2017

Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
’ Final E tion (50% hta
Level?alfo:r:?niing CLA-1(10% | CLA-2(10%) | CLA-3(20%) | CLA-4(10% | ' "alExamination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 || oot 30% | - | 30% | - | 2% | - | 20% 30% :
Understand
Appl
Level2 PV 40% | - | so%w |- | so% | - | 50% 50% -
Analyze
Evaluaty
Level 3 | —omae 0% | - | 20% | - | 30% | - | 30% 20% :
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

IIT Madras

Email: gsekar@iitm.ac.in

Prof. G. Sekar, Department of Chemistry,

Dr. S. Shanmugan, SRMIST

Prof. Sukhendu Mandal, Department of Chemistry, IlISER,
Thiruvananthapuram
Email: sukhendu@jiisertvm.ac.in

IST

Prof. Dr. M. Arthanareeswari, SRM
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Glenn+T.+Seaborg%22
https://www.worldscientific.com/author/McPherson%2C+Peter+A+C
mailto:ravianalytical@gmail.com
mailto:gsekar@iitm.ac.in
mailto:sukhendu@iisertvm.ac.in

Course Course . . . . Course e . PloC
Code UCY23302J Name Functional Groups in Organic Chemistry Category C Discipline Specific Core 3030204
Pre- Co-requisite Progressive
requisite |Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning ] . -
Rationale The pumoseolESg ol Sl . Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: |Gain knowledge on the importance of functional groups 11234 |5(6,7(8[9/10/11[{12[13/14]15
CLR-2 : |Acquire knowledge on alcohols, ethers, thiols, phenols.
. |Promote the importance of carboxylic acid and ‘N’ containing
CLR-3: . » =
functional groups 2 S
CLR4 - Understand‘ the uses of functional groups and their = §) £ §. e é @ .
transformations 8 ||21 82/ s i = |2
CLR . |Acquire basic understanding of carbonyl compounds and their o 3|5 ?, % §<| o 2|2 90 &H
=k Wi 1= SO0 23Tl EIEIX22 c|lo
reactivity c X 22| = = S|5|E| 5|2
= s|5 |82 8|S % g o3RS
‘= ] [
Course Learning = é S|IT|E|®3|2 < 88 = IS
At the end of this course, learners will be ks SISIEITIEIZEINDEES T VN
= 2| @ Q| E f
Outcomes 5 =2 AR IR =
(CLO): able fo: S SIS £ 8255|2285 23 33
: ) Ll<SJlalwn|f |n|g|E|la|o|<|a|a|a
CLO-1 : |Understand the basic concepts of functional groups 4 Hi-|H|-|-|-lH|-[-]-|-1-1-1-1-
CLO-2 : | Gain knowledge about the organic reaction mechanism 4 HIH| - Hi-|-1-1]- - -l -]
CLO-3 - Understand the importance of diverse chemistry of carbony! 4 Hl-HI - Iy I A |
compounds
CLO-4 - APPly knowledge of active methyl compounds in the synthesis| TR TA L I e BRI
of new organic molecules
Gain basic understanding of ‘N’ chemistry, particular properties,
CLO-5: |chemical reactions, trends in basicity of amines and 4 HIH|-|-|-]-|H|-]-|-]-|-]-1]-]-+-
applications.
Duration (hour) 18 18 18 18 18
Nitro compounds
(O 6 . (Aliphatic and
Alcohols. 1 N 2z, Aldehy(.je A Monocarboxylic acids | Introduction: Active Aromatic):
SLO-1 | 3°alcohols; properties .
. preparation methylene compounds Nomenclature &
properties "
classification
S
Synthesis:redu-
ction reaction, W i
sL0-2 | addition reaction Polanzathn ofcar_bc_;nyl Properties Introdyce different General .
bond and its reactivity substituents methods of preparation
to carbonyl
compounds
Properties and reaction
Protection of with alkali and its
alcohol Synthesis using oxidation . g . synthetic
SLO-1 reactions, reduction and Reactions of =i A SRSy nthesis Applications
. ‘ ) monocarboxylic acids
Synthesis and hydration reactions
reactions of diols Condensation reaction
S-2 ) .
with mechanism
Synthesis and ) .
reactions of Synthesis using oxidation Reactions of :re;lnigsit;%r; angf Sygttehtlﬁ Mannich reaction and
SLO-2 | triols reactions, reduction and - PP y Hydrolysis reaction
. . ) monocarboxylic acids | malonate
Introduction of hydration reactions
thiols
Thiols: acidity Taultomenzatlon . Preparation and synthetic| Reaction with nitrous
and reactivity Schiff base formation and Typical reactions of applications  of  diethyl| acid
S§-3 | SLO-1 ' their stability ; S
dicrboxylic acids. malonate
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Duration (hour)

18

18

18

18

18

Phenols: acidity

Reduction of carbonyl

Reactions of hydroxy

Preparation and synthetic
applications  of  diethyl

Electrophilic substitution:

SLO-2 and reactivity group to alkane and ac!ds and unsaturated | malonate Halogenation, .N|trat|on
alcohol acids and sulphonation
S-4-6 | SLO-1 | S;Pé{of\xgsg:r’es Lassaigne's Test for N, Functional Group test Preparation of Single detection of
SLO-2 y S, Cl,Br, | for amine and nitro derivatives of amine organic compounds
Reimer-Tiemann Addition SLCIaTER Preparation and I I
reaction; Kolbe’s— L e W synthetic applications of Amines: Classification
SLO-1 -~ ol Succinic/phthalic acid General methods of
Schmidt Reactions; o . acetylacetone h
Addition of Gilman preparation
reagents
S-7 Physical properties
Preparation and
SLO-2 Vllsm_e|er—Haack Aldol condensation Lactic, malic-atid synthetic applications of | Basicity of amines:
reaction. acetylacetone Effect of substituent
Solvent and steric
effects
Distinction between 1o,
Fries and Claisen LR -Acion Tartaric, citric acids Preparation and g:n?:gs?’o 1
SLO-1 | rearrangements Benzoin condensation Maleic and fumaric synthetic applications of v oS
with mechanism acids ethyl acetoacetate. g iNsberg's
method, nitrous acid
method
o Reactions with
Fries and Claisen| Knoevenagel Preparation and Preparation and ’\Pﬂlft‘r:wgm?ég g a:]tigeelsis
SLO-2 | rearrangements | condensation reactions of acid synthetic applications of y '
with mechanism chlorides ethyl acetoacetate. .
Hoffmann Bromamide
reaction
Reactions of .
. Claisen-Schmidt " Acetylacetone and ethyl Carby!amlne
Ethers: . Preparation and " Reaction
e condensation 3 acetoacetate (alkylation,
SLO-1 properties; reactions of esters )
. . conversion to ketone, :
synthesis . . and amides ) , Mannich
Mannich reaction mono-and dicarboxylic Reacti
acid). eaction
S-9
Reactions of Hoffmann’s
. Acetylacetone and ethyl | exhaustive methylation
Williamson ether - .
- I : Preparation and acetoacetate (alkylation,
SLO-2 | synthesis Stork enamine reactions . . ) I
reactions of amides conversion to ketone, Hofmann elimination
mono-and dicarboxylic reaction
acid).
SLO-1 ., Functional Group test for Preparation of . . i
§-40-12 If_oarS ;algngls g;raslt alcahol, phanol and darivatives of alcohol, derivgtriizzrgpggrgi)n Is S:ngﬁcdséﬁtlgﬂnﬁs
SLO-2 g carboxylic acid phenol y 9 P
- . Reactions of
. WLz Comparative Acetylacetone and ethyl Cgpg '
Synthesis and study of nucleophilic acetoacetate (alkylation Elimination
SLO-1 hydrolysis of t- Horner-Wadsworth- bt P ) Y ’
p substitution at acyl conversion to ketone, -
butyl ethers Emmons reaction . : Nucleophilic
group mono-and dicarboxylic T .
: substitution on the ring
acid).
Nitriles: Nomenclature
$-13 , )
) . Reactions of and uses; Preparation
Mechanism of acidic .
. - - . Acetylacetone and ethyl | from the dehydration of
Synthesis and Baeyer Villiger oxidation, | and alkaline . . .
. - . . acetoacetate (alkylation, | amides, aldoximes,
SLO-2 | hydrolysis of t- a-substitution reactions hydrolysis ) X
conversion to ketone, Grignard reagents,
butyl ethers of esters

mono-and dicarboxylic
acid).

dehydrogenation of
primary amines;
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Duration (hour) 18 18 18 18 18
Preparation using
Epoxide: Oxidations and reductions ieatc t||onstof dethyl srkbslt;:ult]gn reaznon n
synthesis (Clemmensen, Wolff- Claisen condensation celylacelone and eyl |- ay’ nalldes an
o ; AN acetoacetate (alkylation, | tosylates; Addition
SLo- opening in Kishner, LIAIFs, conversion to ketone reaction with HX, NH3
presence of NaBHs, MPV, PDC and Dieckmann reactions d dicarb I: g . ’
Lewis acid PCC) mono-and dicarboxylic an reaction _
acid). with aqueous ROH with
S-14 mechanism
Reduction reactions-
Epoxide: Oxidations and reductions catalytic reduction and
synthesis, (Clemmensen, Wolff- Uses in synthesis of Stephen’s reaction,
SLO-2 | openingin Kishner, LiAIH4, Reformatsky reactions| cycloalkanes Condensation reactions-
absence of NaBH4, MPV, PDC and Thorpe Nitrile
Lewis acid PCC) Condensation with
mechanism.
Isonitriles:
Reactidhebf Nomenclature and uses;
; : Oxidations and reductions Preparation of Isonitriles
epoxides with . A .
alcoha ((_)Iemmen_sen, Wolff- Hofmann bromamide Uses in synthesis of from lCarbyIam_mel .
SLO-1 ammonié Kishner, LiAlHa, o dation cycloalkanes reaction, substitution in
i NaBHs, MPV, PDC and 9 | alkyl halides and
derivatives and . \
: PGC); dehydrogenation
LiAIH, .
S-15 of N-supshtuted
formamides;
. Discussion on reactions
Reactions of . )
: . . ) with mechanism of
epoxides with Addition reactions of Uses | thesis of i
alcohols unsaturated carbonyl Curtius oo N SYNHESE © YOO SRS
SLO-2 3 s cycloalkanes reduction; addition with
ammonia compounds: Michael rearrangement -
derivatives and addition
LiAHe HX, X2 and sulphur
SLO-1 . Functional Group test for Preparation of q ]
$-16-18 I]::rs;algngls 'Bl'(raslt carbonyls, ester, derivatives of alcohol, osrmfrl]?cieot;ctounngfs Repeat experiment
SLO-2 .. unsaturation phenol g P
Theory:
1. R.T.Morrison and R.N. Boyd, S. K. Bhattacharjee, Organic Chemistry, 7t edition, Pearson India, 2011.
2. J.Clayden, N. Greeves, and S. Warren, Organic Chemistry (Second Edition) Oxford publication 2012.
3. I.L. Finar, Organic Chemistry, Vol. 1, 6t edition, Pearson Education India 2002.
4. S.H.Pine, Organic Chemistry 5t edition, Mcgrawth Hill, Newyork, 1987.
Learning 5. Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, Inc 2017.
Resources |Practicals:
1. B. S. Furniss, A. J. Hannaford, P. W. G. Smith, A. R. Tatchell, Practical Organic Chemistry, 5th Ed., Pearson, 2012
2. V. K. Ahluwalia, R. Aggarwal, Comprehensive Practical Organic Chemistry: Preparation and Quantitative Analysis,
University Press, 2000.
3. V. K. Ahluwalia, S. Dhingra, Comprehensive Practical Organic Chemistry: Qualitative Analysis, University Press 2000.
Learning Assessment
Continuous Learning Assessment (50% weightage) ’ o !
’ Final E Y h
Level i'f::i‘niing CLA-1(10% | CLA-2(10%) | CLA-3(20%) | CLA-4(10% | ' "a Examination (0% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R
Level 1 |Romember 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% 30%
Understand
Appl
Level2 (R 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% 50%
Analyze
Level 3 E‘r’::::te 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% 20%
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,
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Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. Palash Sanphui, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. M. Arthanareeswari,
SRMIST
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Course Course . . Course T - LTPOC
Code UCY23303T Name Thermodynamics and Surface Chemistry Category c Discipline Specific Core 31024
Pre- Co-requisite Progressive
requisite | Nil c Nil C Nil
Courses ourses ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning AP .
Rationale The pumposegRERIIIEIVE SolRIE . Program Learning Outcomes (PLO)
Learning 9 9
(CLR):
CLR-1: |Learn the thermodynamics properties and its limitations 11234 |5(6,7(8[9/10/11[{12[13/14]15
.|Understand the concepts of energy, heat, work, enthalpy,
CLR-2: y )
entropy, free energies, and the relation between them. 2
CLR3: Understand the Carnot cycle and adiabatic expansion and ] o
" | compression T |8 L8, |2 & b
CLR4 : Understand the concept of entropy and it's change in 8 2| g 2 = § g g = |2
" |reversible and irreversible processes. = § = 2 82| o 5|2 2%
CLR-5 : |Understand the surface chemistry of solids and thin films. g 2 S_) % E g Q % S| = S|2
[ ©| © OI=T L o= -‘é X
= tlsid|ls|l 252223/ 8|2
. = ro) g = | n = | ®© c| ®©
Course Learning At the end of this course, learners will be ks] El's 23| e ‘3 A EERRRI
Out = ol = @ S g2 E = f
cLor able o: 2 [Elgl2 8252 2 8|5|E|2/8|2
: 3 LlglSlaln|tlnl<|Elalol</alald
CLO-1 : |Explain three laws of thermodynamics 4 Hi-|-1-]-IM|-]-]1-]-|-1H|-]-1]-
CLO2 : Expla/n‘the concept of thermochemistry and partial molar 4 HlH . Wi.tE e AN
properties
CLO-3 : | Derive the expression of equilibrium constants 4 Hi-|-|-IM|-|L|-[-]-]- -l -] -
CLO-4 : |Explain the concept of partial molar properties 4 Hl |- [H[M - - -1 |-
CLO-5 : |Explain the surface chemistry of the materials 4 -lH - -] -|-JHIL|-]-]-|-1-1-/|-+
Duration (hour) 12 12 12 12 12
Introduction to Saooid o of Third law of thermodynamics |Surface Chemistry -
SLO-1 | chemical thermodynamics Free energy function Introduction
S-1 thermodynamics
SLO-2 ﬁ,ﬁﬁ!ﬁiﬁngfand Need for second law of | Helmholtz free energy E:g?g; g](zl?rpropertles AdsorplgiBERpics
thermodynamics thermodynamics equation 9y
System- open, ST L e Variation of free Gibbs-Duhem equation Chemisorption
SLO-1 closed and C?clic processp energy with T, P and
isolated system \
Macroscopic Dependence of Applications of
S-2 properties Cyclic process - Carnot thermodynamic parameter  |adsorption
S Phase, variable cycle- Efficiency of heat Citaia prfTeversiple on composition
i ye y process P |
and state of a engine temperature, pressure
system
SLO-1 Thermodynamics Chemical potential in case of|Adsorption of gases by
SLO-2 | properties ofthe | Isochoric process P
system
_ Tutorial: Gibbs-Duhem Tutorial: Calculate the
SLO-1 ;lrj(';orelerltli.es of Tutorial: Calculation of | Tutorial: Calculation of [€4uation = Practice volume of the gas
S-4 P . change of internal Inversion
macroscopic T i
SLO-2 | system energy emperature
ot | . Lt e o Coberon s et plenr
S-5 Internal Zner Boltzmann equation reversible and g P
SLO-2 State functiogz’ irreversible process
Heat'capa}cny- Gibbs Helmholtz Appl|gat|on ofC.IapeyrcIJn-' The Frgunqllch
S-6 | SLO-1 relationship Standard entropy cauation - derivation Clausius equation for liquid |adsorption isolhenn
between Cp and g — vapour equilibria
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Duration (hour) 12 12 12 12 12
Cv in gaseous
system
Entropy change in an Application of Clapeyron- | The Langmuir theory of
SLO-2 Isothermal isothermal expansion Clauses equation for solid-  |adsorption
expansion of. an liquid equilibria
ideal gas
Work done in Chemical equilibria: Criteria | The Langmuir theory of
SLO-1 reversible Physical significance of | Fugacity and physical |of thermodynamic adsorption
isothermal entropy significance equilibrium
expansion
S-7 Work done in Law of mass action - Vant | The BET theory of
irreversible Calculation of entropy Hoff reaction isotherm multilayer adsorption
isothermal changes of an ideal gas | Activity coefficient and
SLO-2 ; ) . .
expansion and with change in P, Vand | significance
Adiabatic T
expansion
SLO-1 Tutorial: Nature of o) . Tutorial: Tutorial- Aplphcatlons of law TutonaII: Calculation of
Tutorial: Expansion of o of mass action adsorption of gases on
S-8 heat and work- idearE T Determination of solids
SLO-2 practice gas - prop Fugacity
; Tutorial - Applications of law |Calculation of adsorption
SLO-1
Nature of heat L dpne i Determination of of mass action of gases on solids
S-9 ) Reversible Isothermal 1
§LO-2 | andwork-practice Expansion Fugacity
SLO-1 Thermodynamic derivation |Derivation of the BET
Enthglpy of Entropy of mixture of Inversion temperature of felation befieen G!bbs equation
S-10 solutions - P BN ctandard states free energy of a reaction and
SLO-2 | Kirchoff equation g reaction coefficient.
S-11 Introduction and  |Boltzmann equation Maxwell equation P
SLO-2 | applications
SLO-1 HesolE: Relation between Raoults law, Osmotic Adsorption from solution
Standard entropy and Joule-Thomson pressure- relation between |and Insoluble surface
constant heat - i . o
$-12 sunmI R physical significance of | coefficient and other |osmotic pressure, films on liquids
SLO-2 Lo entropy thermodynamic
applications
parameter
Theory:
1. B.R.Puri, L.R. Sharma, K K. Kalia, Principles of Inorganic Chemistry, Shobulal Nagin Chand and Co, 2001.
. 2. B.R.Puri, L.R. Sharma and M.S. Pathania, Principles of Physical Chemistry, 35t edition, New Delhi ShobanLal Nagin Chand
Learning and Co, 2013.
A 3. P.W.Atkins, Physical Chemistry, W.H. Freeman and Company 2006.
4. 4.P.C. Hiemenz, Principles of colloids and surface chemistry,2ndEd.,Marcel DekkerInc., 1986

Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
’ Final E tion (509 hta
Levelﬁ'ﬁ;‘i‘niing CLA-1(10%) | CLA—2(10% | CLA-3(20%) | CLA—4(10% | ' "a Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 omormoer 30% | - | s0% | - | 2% | - | 20% 30% -
Understand
Appl
Level2 [PV 0% | - | 50% | - | 50% | - | 50% 50% -
Analyze
Evaluate
Level 3 30% - 20% - 30% - 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,
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Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. G. Madhuraiveeran,

SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2.Prof. M.
SRMIST

Arthanareeswari,
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Course Course , . Course G Generic Elective Course oL
Code |UPY23G01J| Name Allied Physics Category 30324
Pre- Co- .
requisite | Nil requisite | Nil Progressive
Courses Courses Courses
Course Offering . Data Book / ,
Department Physics and Nanotechnology Codes/Standards Nil
Course
Learning . : S . .
Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
(CLR):
CLR-1: |understand the fundamentals of physics 112131123 [4|5|6|7|8[9/[10[11[12][13[14]15
CLR-2: evaluate and learn the structural, optical, nuclear and electronic
' | properties of solids
CLR-3: emphasize the significance of green technology and its
" |applications
CLR-4: gain comprehensive knowledge and sound understanding of § ©
" |fundamentals of light and material properties g RE S ela b '% -
CLR-5: recognize how and when physics methods and principles can || 2 | z =2 § 2|2 é z g é 2
* | help address problems in their major ol 5|2l 8 5 =N o5 | 2|8 5
B EEE SR HEEE
Course Eizgggﬁégéggggg
A bl = =4 S = - ® S s _
Learning At the end of this course, leamers will be able to: 512 35|58 § == 282 5|8l ||
Outcomes |25l &(8|2 22588 3229
(CLO): Sl5ls2 2585285 2838582882
CLO-1 :|Understand and solve problems on fundamentals of physics 218|75/|H|H|-|-|-|-|-|H|-|-|-|H|-]|-]|-
CLO-2 :|Acquire knowledge on materials properties 218|70/|H|H|-|-|-|-|-|H|-|-|-|H|-]|-]|-
CLO-3: Correlate the acquired knowledge and use it for various 2175070 HIH| "l | H U H L L,
" |applications
CLO-4 :|Familiarize themselves with interaction of light and matter 2|80|75||H|H| - - -|H|-]-]-|H]|-
CLO-5 : ?;)g/;é};fhysms methods and principles to solve problems in the 218075 L R I I I I Y A I
Duration (hour) 18 18 18 18 18
Sources of Electric charge - Time period - amplitude —
SLO-1 |conventional Space lattice basis Kinetic theory of gases  |conservation of charge, phasep P
energy Permittivity
$-1
Need for non - . )
SLO-2 |conventional Ugr/;ncqzltl,e::tt/ce Ideal gas laws Coulomb’s law Wave nature of light
energy resources P
Solar energy and | Two dimensional and , )
SLO-1 |solar cells and its |three dimensional Bravais c\fgta?t:; Vheal's pqifticp Electric field Huygens’s principle
S-2 applications lattices
! The seven crystal Derivation of Van Der 3 ] Interference and
Lo ey systems Waal’s equation of states Eleciric polegiel Coherence
Generation and . \ .
SLO-1 |applications of bio sCurS/;gtrystal SRR Pressure of an ideal gas |Gauss’s law Z}(()uggnfecflsuble sl
s-3 mass energy Y v P
SLO-2 Mgggf:zsgggn d Reciprocal lattice and its |Derivation of Pressure of |Applications of Gauss’s |Interference from thin
gpp lications importance an ideal gas law films
. ) . Determination of specific o
SLO-1
S-4 to IL/;tgoduct/on to the C:rlac%aeig)rrézf/?g/rge oail heat capacity of the liquid|Calibration of Voltmeter c?iztegg;cgtlzr&vz);ofa
§-6 SLO-2 |experimentation Ziffraction Vo Zg Ol;iz;vtons's law of using potentiometer pri\fm us/ngf spectrometer
SLO-1 IIL\\I;Jcharenergy- Dengltyand gtom/c Laws of thermodynamics Qonduqtors and M/chelsons
s-7 omic structure | packing fraction dielectrics interferometer
SLO-2 Alpha, betaand | Crystal directions and E Electric Current Diffraction - Wave theory
- o ntropy .
gamma radiation |planes of light
Law of radioactive . ; .
S8 | SLOA1 |decay, Decay .”g.md’“’c“"” to Miller Cha”?; of entropy in | oy e oy Light and Optics
constant indices reversible processes
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SLO-2 Half-llfe and mean Interplanar distance Qhang © of entropy in Magnetic induction Fermat’s principle
life irreversible processes
i Hexagonal closely Permeability and Laws of reflection and
SLO- | Nuclear energy packed (HCP) structure Low temperature susceptibility refraction
Numerical
S-9 L _— . . Problems/Demos/
Applications of Derivation of HCP atomic |Joule - Kelvin effect- . ; . . ,
SLO-2 nuclear energy packing fraction introduction S/mulat10(1§/8emlnars on |Total internal reflection
Permeability and
susceptibility
Determination of thermal Study of attenuation and
SLO-1 3
$-10 to Study of tﬁe .I v Dielectric constant conductivity of a bad Calibration of Ammeter | propagation
Characteristic of a . y : . L )
$-12 . Measurement conductor using Lee’s  |using potentiometer characteristics of optical
SLO-2 (Solar Cell ; !
disc method fiber cable
Magnetic field due to a
SLO-1 |Mass defect Diamond crystal structure |J-K effect- theory currsnt tcarg/ngs .. |Mirrors and lenses
s-13 conductor-Biot-Savart’s
law
SLO-2 jircioar bindglg D.e rivalion of ARE L Applications of J-K effect |Ampere’s circuital law Lens makers formula
energy diamond structure
SLO-1 |Fission reaction | X-ray diffraction Linde’s process Faraday’s law Defects of images
S-14 Evaluating nuclear |Problems/Demos/ I
! g . , ; H, He, Nitrogen gas P and N type o
SLO-2 energy generat{on Slmulat!ons/Semlnars on liquefaction o Coma distortion
by fission reaction |X-ray diffraction
Aciallghy Spherical aberration in
SLO-1 |Fusion reaction | Single crystal diffraction |demagnetization- Junction Diode Ie’; Sa8
S-15 introduction
SLO-2 Fusion energy owder diffraction Z‘{;;Zggcp rigciple ol Characteristics of Chromatic aberration in
cycles ¢ il Junction Diode lenses
demagnetization-
Determination of specific -
SLO-1 :
S-16toS| | el effect . Revision class for heat capacity of the liquid Bapd gap dete_rmmatlon Revision class for
coefficient . \ 3 using Post Office Box — "
-18 == experiments by Joule’s calorimeter o : experiments
SLO-2 |determination il Specific resistance
1. Modern Physics, Murugeshan and K. Sivaprasath, 3. Heat and Thermodynamics, Zemansky M. W. and
Learning (S. Chand publications, revised edition, 2015). Ditlman R.H., (Tata McGraw Hill, 2011)
Resources 2. Fundamentals of Physics, Resnick R. and Halliday 4. Allied Physics I, Sundaravelusamy A., (Priya
D., (Wiley Publication, 8th Edition, 2011) Publications, 2009)
Learning Assessment
: e 5
Bloom’s Continuous Learning Assessment (50% weightage) AR Ev)\::g;::g:)n (50%
IR CLA-1(10%) | CLA-2(10%) | CLA-3(20% | CLA-4(10%)#
g Theory |Practice| Theory |Practice| Theory | Practice | Theory | Practice Theory Practice
Level 1 [ReMember | 30 | 390, | 30% | 30% | 30% | 30% | 30% | 30% 30% 30%
Understand
Level 2 ﬁﬁg:ize 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% 40% 40 %
Level 3 |cronate 30% | 30% | 30% | 30% | 30% | 30% | 30% | 30% 30% 30%
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions |Internal Experts
Mr. R Seshadri, Titan Company Limited, seshadri@titan.co.in Prof. C Vijayan, IIT Madras, Dr. Rohit Dhir,
cvijayan@iitm.ac.in SRMIST
- . - Prof. S Balakumar, University of Madras, |Dr. Gunasekran,
Dr. N Vijayan, NPL, nvijayan @nplindia.org balakumar@unom ac.in SRMIST

6]

Generic elective course ]L]T’P\O]C]
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Course Course Course 311101214
Code |UPY23G02T Name |Laser Physics Category
Pre- Co- Progressive
requisite | Nil requisite |Nil Courses Nil
Courses Courses
Course Offering . Data Book / .
Department Physics and Nanotechnology Codes/Standards Nil
Course
Learning Th f leamning thi is to: Learni P Learning O PLO
Rationale e purpose of learning this course is to: earning rogram Learning Outcomes (PLO)
(CLR):
CLR1: acquire the knowledge on laser beam characteristics 11231 314|567 /8]9/[10[11]12]13]14]15
CLR-2: acquire knowledge for solving problems in laser physics § ®
CLR-3: analyze Fabry-Perot cavity to understand laser resonator ’g SIE S 2B % =
CLR-4: |gain knowledge on Q-switched and mode-locked lasers || S| | =|| 28| 8| 2 5 5% = = 2
CLR-5: acquire the knowledge on lasers classes and laser safety || ;| & | & 5| &3 = SlS olglee s
£8Pl 2|d|lT|lolSl5Z2cle
Z 8 EslslEBlS|oN e 5 PSS
Course Ei&%g&’(—uﬁ_géggggg
F Flelg RS = - | © S 8| _
(Iaearnmg At the end of this course, leamers will be able to: 5IEIE||EIBIE|8 |2 < g28|2|L - |v
e s 2 8|52 8 2|22 588 ElFglglg
(CLO): S3i|8 2258l 265283582887
CLO-1: understand the basic characteristics of a laser 2180 |75||H|H|-|-]-|-1-|-|-|-|-|H|-|-1|-
CLO-2: analyse Fabry Perot cavity to understand a laser resonator | 2 |80 |70 || H | H - - -l -l -l -lH]-]-]-
CLO-3: learn Rate equations to understand the dynamics of alaser| 2 |75|70|| H | H - - -l -l -l-lH|-]-]-
CLO-4: understand the conditions of stable resonators 2180|75||H|{H|-|-]- Sl -l - lH-]-]-
cLo-5: |Knowledge on various types of lasers and the physics of | , | o0l 701l | | _ | L | . |l B T
higher harmonic generation
Ration iz 12 12 12 12
(hour)
; Cauvity life time and Quality | Geometrical optics Introduction to Q-switching )
SLO-1 General Introduction factb anallysis of optical Coherfance properties of
to lasers laser light
S-1 resonators
Spontaneous  and Condition for stable Dynamics of the Q-
SLO-2 |stimulated emission | Ultimate line width of a switching process Temporal coherence
¢ . resonators
Stimulated absorption |laser
SLO-1 | The Jaser idea Elnstelr]sA and B Stability diagram for optical| Electro-optical Q-switching Spatial coherence
Coefficients resonators
Gain medium, Ratio of A and B at thermal Introduction to mode " .
S-2 . Ry ) Young’s double slit
pumping scheme and |equilibrium locking d
SLO-2 1 Sources of resonator loss experiment to understand
optical feedback 4
spatial coherence
Properties of laser Mathematical
SLO-1 |beams: Introduction to resonators |Laser rate equations interpretation for mode Specific laser systems
Monochromaticity locking
S-3 :
Directionality, . Introduction to four level Mathematlpal
SLO-2 A Fabry-Perot cavity interpretation for mode Ruby laser
coherence laser system locking
SLO-1 Problems/Demos/  |Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
S-4 Simulations/Seminars | Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
SLO-2 Problems/Demos/ | Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
Simulations/Seminars | Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
Mathematical formulation | Passive mode locking
SLO-1 |Modes of a cavity Basic apparatus of rate equations for four He:Ne laser
S5 level laser system
Elementary theorv of Mathematical formulation | Active mode locking
SLO-2 |Black body radiation 1y Iheory of rate equations for four Carbon dioxide laser
Fabry-Perot cavity
level laser system
SLO-1 |Black body radiation Transmission speqtrum of Qondl{/on for population  |Concept of Gain saturation | Dye lasers, semiconductor
S-6 a Fabry-Perot cavity inversion lasers
SLO-2 Calculation of mode | Coefficient of Threshold condition for ~ |Hole burning DBR lasers
density for black body |finesse/Quality factor four level system
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Calculating number of| Spatial hole burning Nd:YAG laser
SLO-1 photons Fundamental Gaussian |Calculating threshold for
per mode for black  |beam He-Ne laser
S-7 body
Comparison of black |Gaussian beam in Intearating cavity rate Longitudinal and Higher harmonic
SLO-2 |body radiation with  |homogeneous medium e ug tion 9 y transverse mode selection |generation
laser radiation q
SLO-1 Problems/Demos/ | Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
s-8 Simulations/Seminars | Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
sLO-2 |Problems/Demos/ | Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
Simulations/Seminars | Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
. . Gaussian beam focusing |Rate equations under Single mode operation Physics of harmonic
SLO-1 |Line shape functions " .
-9 steady state condition generation
SLO-2 Line-broadening Gaussian beam focusing |Rate equations under Multi-mode lasers Physics of harmonic
mechanisms steady state condition generation
Homogeneous Higher order Hermite Variation of laser power | Gain competition Second harmonic
SLO-1 : ,
$-10 broadening Gauss beams around the threshold generation
Inhomogeneous Higher order Hermite Variation of laser power | Gain competition Third harmonic generation
SLO-2 A
broadening Gauss beams around the threshold
SLO-1 Igla;;{ral, Doppler gnd Analy§/s of higher order Optimum output coupling Optical amplifiers Classification of lasers
S-11 ollison broadening Hermltg Gau§s beams : r
SLO-2 Natqral, Doppler gnd Analy§/s of higher order Laser spiking Optical amplifiers Laser safety
Collison broadening |Hermite Gauss beams
SLO-1 Problems/Demos/ | Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
Simulations/Seminars | Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
$-12 Problems/Demos/ | Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
SLO-2 |Simulations/Seminars | Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
1. K. Thyagarajan and AK. Ghatak, Lasers Theory and 3. A Yariv, Quantum Electronics, 3rd Ed., John Wiley, New
) A . . York, 1989
Learning Applications, 1st Ed., Macmilan Publishers, 2010. . s
Resources 2. 0. Svelto, Principles of lasers, 4th Ed., Springer, 1998 4 Seiqmag LR Ed. 48K Univ. Biress, 986,
’ 1 3 ' ? ’ p 5. B.E.A. Saleh and M.C. Teich, Fundamentals of Phtonics,
2nd Ed., Wiley, 2012.
Learning Assessment
Bloom’s Continuous Learning Assessment (50% weightage Final Examination (50%
Level of CLA-1(10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)# weightage)
Thinking Theory | Practice | Theory Practice | Theory Practice | Theory Practice Theory Practice
Level 1 (remember | 4, : 30% : 30% - 30% - 30% -
Understand
Level2 APV 40% ) 0% i 40% 3 0% . 40% :
nalyze
Level3  [CVAMe | 55, : 30% = 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. N Vijayan, NPL, nvijayan @nplindia.org

Dr. N Vijayan, NPL, nvijayan @nplindia.org

Dr. K Shadak Alee,

Technology; ameenpoyli@cusat.ac.in

SRMIST
M. R Seshadti, Titan Company Limited, seshadri@fitan.co.in |Dr. M. Ameen P'oyh, I'ntetganonal .SChOOl of Dr. Anand M Shrivastav,
Photonics, Cochin University of Science and SRMIST
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L[T[rplo[ c
cg(‘)’d'ze ULT23AE1J CN°a”r;Ze Applied Tamil - | c‘;‘t’:;‘:y AE | Abilty Enhancement Courses (AE) | o1 5| 2
Pre- Co- Progressive
requisite | Nil requisite | Nil Cgurses Nil
Courses Courses
Course Offering Tamil Data Book / Nil
Department Codes/Standards
g:;;‘:); e(aétg)g.j The purpose of learning this course is to: Learning ‘ Program Learning Outcomes (PLO)
C#B.gﬂgé]@a@g,%@.?r;\)@m?&@ 1123|1234 /5[6|78|9/[10(11(12/13]14|15
' laugeummenm SN QEUIS6
CLR-|Qmiflemwil Nemipuledrml eT(pGih
2: | 9uMMmem6eL ML UIF QEFUISH6
CLR- eumQLOm LA 6uLp &8 mmi & 6rfledr
3! mLUmISmTS Q& FlWE Q&g
CLR-| 451D 61(RSILD (LPenD, HL(H\60] 2 L
4! luempwb wenm MW QF IS0 glelzllgl | S g
CLR-|LIe®) L LILITMH M6V HMesI6ur e J& é ==/ 88885 3 ‘g? 2o
5: | Qg s =5 22155282 w2
£e|gl|le|lClel g T|lals| ald 2 s|le
€885 |28 28 e8lel2|RZ
Course sl ElsE|s 852 E23 8|2
q o | o S| 5 | ® Es
Learning | i 4o ond of this course, leamers will be ableto: | 5| S| & & §|l2(3|c|8e 81252 <
Outcomes o 9| oBlE|lC|lollEL=Z8 o Sololo
) sl gl gs 8lclelZEEE 8 z¢els 8plal o
. QEmmsenarg &iflwimeor
1. | QuT@ssoTenuileh LWeTLUGSSID S\medr | 27560 H L |HM |H H|L M H ML H - -|-
" lQuUOIBEY
cLo- QumfSaulls Llenpuilersl eripsiensedr |, | ol 7ol b ng | 1| L (M| K L |0 M| L | H]|H] -
2: ol Qi oLEBEemLW GILIMIGE
amUQTY FLN6T gomiseT aulf,
CLO-/ g el eumipeflwich 6l (Ll Wi emer
3: J _%D' w 2/70/65||H|L|H|M|HIH|M{HILIHIMH|-|-]-
S M SIC & TETEB S 6
cLo el LIweTUm@®), &) meor
4: @mmun@g&@m@mmmmgjLumn’&‘g} 2|70|70\|H|M|H|L|H|M{M\H|H|LH |H|-|-]-
Q&1 56 & TETEH 560
CLO- &eflens, HMS UDLESID OO |, | oo lzol 1y M| K| L M B L H H] |- -
3 | oibSI0 s TETEnS6
Duration
9 9 9 9 9
(hour)
) . ) amiQmg ) . .
SLO-1 51010 60T QUUIAW WS g Ser DL, TSl QLY SMeVHECSHMTMILD
Q& MedTemLD 60T GLU6DY & & 6IT ' Sl6MLOLIL FHaleng
s-1 oy
. aumQmyl
SLO-2 5@5@@ . enedleoTid L6y erefl QST a;eﬁ]emg,
AL &6 . allgelLD
IjsILieILDn
HHSSI - . . i 3 ; .
SLO-1 ®5§J, . @D @O 560 sur.rg_asﬁhg_lsu QE’@DQE”L JL &S5
S-2 ufliommmid 5556l T
SLO-2 "'%@TUWL@& GUGUG.‘S]GN.LD flgb LILpQLOmLEl &5 6iT LSE) . UFaTH MG
SLALD @)L_MmIG6T I SIH6V
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W)

SMVHGCSHMTMILD [ausvedleorid L& T LGl QUIT@@QT. Lgibaallos/
SLO-L 1o aup QL g wefly | @LULIES |Gw s
S-3 eumipellwiauLh @& mevor ) Hellen s &6l
TR SIS 06V
SLO-2 TDSEIHET -  |eTWS SNt UpQLISuler |smeubECasmm  |(Helangd
2l psLb B0 allgaild D &19.&BIGH6T |5 6ITHIG 6T
, . Nemip H&SH .
SLO-1 S0 W5 6T(LD 351 565 60T QL Lmy Quomg 5"'5]"’!'5]6“ 595 856)3@5. .
AITEUTM) AR @eERWID |2 6TeTL&&LI0
S-4 .
SLO-2 RGBSt |LNenpseEp Qomdle gﬁ?ﬁm 5195 FHalens
auflalilgaln F & H605EHLD Ny g 61 60) & 5 6IT TSI (M
SLO-1 WS SIG6T6T |6TH TEQF M6 ;Iﬁ?;)ogﬁudm H1Q5LD & 60TE0)I 600T [ & &)
oLy QUTeLITMm K . IRSIDNEND |& Hellens
S5 o ully N ey GUE&S HemL LD A Qumena/
SLO-2 |erpgsIll T QFmeveLEmL L] 2D FepGLD -
Kt 2 (HEUME&HLD i HIQHLD
ouy o sellens
UMTLDSSI/
SLO-1 QULUIQUIWNS |@)6em6tTdFQFMTeuaILN B I”Q@.Q s/ &HMeVBHECSHTMILD
S0 oL THTFQF TSI R |_|r.r|;rrr‘|_®as | B G S6T
S-6 BLUS H5LD —
sLo-2 [0l g WSl Eff;“gﬁm 7GRy igﬁgmﬁm
TWSSIGHET  |THFTEQFTHSHET CaImILING 6U6M &G 6T o e
ROTWSS! . &L (Hen , .
SLO-1 Qury @mis T sLildlev a@%mg QImMIQLTLS &
TS SISH6T LTSS TL 560
oy wss! Siflwaid TUSLISTLT Weom 5
TS5 ROIWS5S! . . L
SLO-2 [GaumumBid  |(@@Gewmdlujd OQETE: 5"®6qu5 L
QUITHEHLO QUITHEHLO e S
e COOTBT - NS0 | o e s erfl e Beoeordley (LML I8 = A
b&T HETENLO 6T QauafllILGS6 B BT DH05
S-8 Coumium(
VBT~ ST = | o Q&med Liev &g TUld SIS HEMG TSI
SLO-2 ey QU6 Br-@LUDE s e Wenm
Goumiim® 56005 56T
T . sLildlev ! Fens
Q&ML QLT L6y . , LIUI600T & . .
SLO-1 G\urr@%rpm ggﬁm © BTL@RLUYME 2 2_eoor Jell 6oT
&H60) S SH6T QaueflLiLm@)
S-9 . . |QEme BTLEILILIDE . B &LD6em6u5
SLO-2 g;?g’iif_r”@m 2 (IHEUTE G 5 5 60T imia@m gfg%'m&m &G auPlGW
D LI U1 63T &5 6IT w . d QauerfluiLev
AUTEUTMILD

Learning
Resources

1. Bevey LA 61 s CaueoT(KLOM?, 9. &), LITHSTL6TTH, LMY Bleneuwlld,
2010.
2. BTLGUYM Quiey pule], &. F&HGaI6, LneolleumEsT LGILILIGLID,
QFesTemeoT, 2006.
3. UMLLILGHM, (0. HSHITUWNGES, el UFLILIG&LD, QFeTeneor, 2008.
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4. Sz WII6, &. LLT6OTFFHS J6oT, 6emLWITeTD LG LILGLD, G\&F 60T60)60T,
2012.
5  @emenorl auflS sreysser : https://tamilheritage.org/
Continuous Learning Assessment (50% weightage)
Bloom’s Final Examination (50% weightage)
Level of CLA-1(10%) | CLA-2(10%) | CLA-3(20%) | CLA -4 (10%)#
Thinking
Theory | Practice | Theory| Practice | Theory | Practice | Theory | Practice Theory Practice
Remember
Level 1 30% 30% 30% 30% 20% 20% 20% 20% 30% -
Understand
Apply
Level 2 40% 50% 50% 40% 50% 50% 50% 50% 50% -
Analyze
Evaluate
Level 3 30% 20% 20% 30% 30% 30% 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Expert from Higher Technical Institutions Internal Experts
1. Dr. P.R.Subramanian, 1. Dr. V. Dhanalakshmi, Associate Professor, 1 Dr. BJai h
Director, Mozhi Trust, Subramania Bharathi School of Tamil Language A. 'ri P aflganes&,H d. Deot. of Tamil
Thiruvanmiyur, Chennai - 600 & Literaturel, Pondicherry University, SSIEIRe Frotessor ead, Dept. ot Tamil,
: FSH, SRMIST,KTR
041. Pondicherry

2. Dr. R. Ravi, Assistant Professor and
Head, Dept. of Tamil, FSH, SRMIST, VDP.

3.  Mr. G. Ganesh, Assistant Professor,
Dept. of Tamil, FSH, SRMIST, RMP.

4. Dr. T.R.Hebzibah beulah Suganthi,
Assistant Professor, Dept. of Tamil,
FSH, SRMIST, KTR.

5. Dr. S.Saraswathy, Assistant Professor,
Dept. of Tamil, FSH, SRMIST, KTR.
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LIT/IP|O|C
Cg;lj'ze ULH23AE1J CNo:n:see Applied Hindi-l C(;tt):grz:y AE |  Ability Enhancement Courses (AE) 1 K
Prg-requisite Nil Co-requisite Nil Progressive Nil
ourses Courses Courses
Course Offering Data Book / .
Department HINDI Codes/Standards Nil
g:ri;sn(:\ll; e(a\ém;\)g: The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Explain and appreciate the Constant moral values of India 11213112 415 7/8|9(10{11/12/13 (14|15
CLR-2: |Focus on Evaluating the social changes through prose
. | To Display moral and social values in the field of religion and 8 ©
CLR-3: . . 2 >
communal Unity £ ElsllS el 3
CLR-4: To make translation of good literature and any relevant document % ‘5 = 3 § 3 §a §| 2 § é’ 2
" |from the Hindi Language to English and vice —versa = | 5.2 § 5 g 2 SRS IR
CLR-5: |To help the learners to tackle Administrative terminology = 2118 g8 £ls8ls g 5|2
SIEZ|8 222253828389
. ElBB|E2el52 22| ¢l8 e|l5|8||a
Course Learning Outcomes (CLO): At_theendofthlscourse, SIS % 818(|8|2|2 E 2 22 = 8|3 E = olo 8
: will be able to: SRR EEEE R R R RS
S| |<|Jjla |||/ ESjla|jo||a|a|a
CLO-1 : Under_sta_nd the various forms of Prose and different aspects ol7sleoll Bl I H ML Il eIl el ml -t
of social issues
CLO-2: |To create an awerness on Ramayanan 2|80|90||H|H|H|M|L|H|H|M|L|L|HM -
CLO-3: |To Examine the accuracy in Translation 2|75/95\|H|H|M|L|HIHIM{HIM|{M\HH |-]-]-
CLO-4: |To Provide technical writing skills 2|8 |90||H|H|L|HIM|{H|L|H|H|MH H|-]|-
CLO-5: |To evaluate the nuance in essays 2|85/90\|M|H|M|H|L|H|H|L|H|M\H|H|-|-]-
Duration
(hour) 9 9 9 9 9
SLO-1 KAHANI NIBANDH BAL RAMAYAN ANUVAD PARIBHASHIK
S-1 SHABDAVALI
SLO-2 AVDHARNA VDHARNA KHATHA VASHTU AVDHARNA ARTH
SLO-1 ARTH ARTH AVADHPURI MEN RAM ARTH PARIBHASHA
$2 $10-2 SWARUP SWARUP RAM KE ADARSH KE SWARUP SWARUP
PRATI PRERIT KARNA
SLO-1 PARIBHASHA PARIBHASHA RAMAYAN KE PRATI PARIBHASHA PRAKAR
RUCHI JAGANA
KAHANI KE TATVA (AHABHARAT KE RAMAYAN KA SAMAJ PRAKAR AVADHARNA
$3 $10-2 AMAY KA BHARAT- MEN MAHATVA
BHALKRISHNA
BHATT
SLO-1 UDDESHYA EKHAK PARICHAYA | LOKJEEVAN KE PRATI MAHATVA PRAYOJAN
S-4 JAGRUP KARNA
SLO-2 ATH KA VISLESHAN | JANGAL AUR JANKPUR UDDESHYA UDDESHYA
SLO-1 ANTASH MAN Ki UDDESHYA GURU KE PRATIADAR | ANUBAD PRAKRIYA MAHATVA
JAGRITI BHAV
S-5 EIDGAH — KAHANI |AMAJIK SAMRASTA | VIRTA KE BHAV KO VIVIDH PRAYOG PRAYOG
SLO-2 |PREMCHAND JAGANA
KAHANI KA PAURANIK VIDHARM KA PRATIFAL UDDESHYA
SLO-1 |PARICHAYA KAHANIYO SE ://\IIVL%:EEJANGREZI
AVAGAT KARANA
S-6 KAHANI VISLESHAN |MAHABHARAT VAN JEVAN SE AVAGAT TAKANIKI SHABDAVALI
SLO-2 EVAM RAMAYAN |KARANA ANGREZI SE HINDI KA MHATVA
KE SAMAJ KI ANUVAD
TULNA
BAL MANOVIGYAN |BABUL AUR ANUVAD KA
KAKTASH- SITA KE ADARSH PRAYOJAN HINDI SE ANGREZI
SLO-1 RAMDARASH CHARITRA SE AVAGAT SHABD
S-7 KARANA
MISHRA
ASMANTA KA RAM KE CHARITRA SE. ANUVAD KA PRAYOG ANGREZI SE HINDI
5LO-2 CHITRAN LEKHAK PARICHAY AVAGAT KARANA SHABD
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DIP SE DIPJALE- |PATH KA SHROT BHASHA KA
sLo-1 |0 F P D VIRTA KE BHAV JAGANA o EK DIN EK SHABD
S-8 SAPNE KE LIYE MANVATA KO JIVIT
SLO-2 [SANGHARSH RAKHANE Ki PATH KA VISLESHAN | DAKSHYABHASHA | SHABDON KA
KA GYAN VISLESHAN
PRERNA
SAMASYA KA AAJ KE SANDARBH
SLO-1|SMADHANJAD  |ME MAHABHARAT |PATHPRICHARCHA | ANUVAD KA DAYITVA| PATH PRICHARCHA
-9 MEN HOTA HAI |KI UPYOGITA
5L0-2 |PRASHNABRAYASH | oo SHNABHAYASH| PRASHNABHAYASH Aﬁg,_‘fé%ﬁ“ PRASHNABHAYASH
Edited Book: “PRAYOJAN MULOK HINDI”, SRIJONLOK PUBLICATION,
2023, New Delhi.
Learni 1. Srijanlok Literary Magazine, Ara (Bihar — 802301)
earning 2y https hindis amay.com PUNRIKSHAN
Resources 3 I
4
5,

Learning Assessment

Continuous Learning Assessment (50% weightage) h _— .
; Final Examination (50% weighta
Levelg'f°T°,:'i‘niing CLA-1(10%) | CLA—2(10%) | CLA-3(20%) | CLA—4(10%)# | | Examination (S0% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Rememb
Level 1 [omermber 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% .
Understand
Appl
Level2 (PP 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% .
Analyze
Evaluat
Level 3 C‘r’:a‘::e 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf.

Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Shri. Santosh Kumar
Editor : Srijanlok Magazine

Place: Vashishth Nagar, Ara —

802301

1. Prof.(Dr.) S.Narayan Raju, Head, Department of
Hindi, CUTN, Tamilnadu

1. Dr.S Preeti. Associate Professor & Head, SRMIST

2. Dr. Md.S. Islam Assistant Professor, SRMIST

3.Dr. S. Razia Begum, Assistant Professor, SRM IST

4, Dr.Nisha Murlidharan Assistant Professor,
VDP,SRM IST
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https://hindisamay.com/
https://ncert.nic.in/textbook.php?fhbr1=0-12
https://rajbhasha.gov.in/hi/ol_clause

L|T/P|O|C
Course Course . Course o
Code ULF23AE1J Name French for Specific purpose-I Category AE |  Ability Enhancement Courses (AE) 1 2/2]2
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering French Data Book / Nil
Department Codes/Standards
Course Learning . . L . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
C:'B' Strengthen the language of the students both in oral and written 1023123 4|5 67 8|9 101112131415
CLR- |Express their sentiments, emotions and opinions, reacting to
2: |information, situations
C;' R Make them learn the basic rules of French Grammar. 2 -
- . (=2}
CLR- ! : L W) ® E|2 gl 8les 8
4 Develop strategies of comprehension of texts of different origin IR I G 8 2| o
: o gll=2lel8lT|l2|8 a ==
CLR-|Enable the students to overcome the fear of speaking a foreign language = § 2 8|5 = =| 8 N ey & |5
) o . ] E"GCCOCDO— SIS X2 c|lw
5: |and take position as a foreigner speaking French S|e|5||= RIS Sl8ls|glw|Els =
Ed‘&%c&’ﬁ%%gg_gggg
HFlos|lo QI8 |5 (95 = | ® cl®
Course Learning 5128 EIBIEIRISISCSIESEE L |
. . : s S AR = :
Outcomes (CLO): At the end of this course, learners will be able to: % g_ é)- g s =82 ££=¢857F338
S| |b|<|Jda || || <|Eja oo |a|a
C1L0 To acquire knowledge about French language 2|75/80(|H M| HIHIM|H/HILIM|{M|H|L -
CL(E)- To strengthen the knowledge on concept, culture, civilization and aleoloolImlml L Bl HIMI B Ml eIl - o1
2: |translation of French
C;O To develop content using the features in French language 2|75|8||H/H L{M{HIM|LIHIM{M|H|H|-|-]-
C‘I‘.O To interpret & Translate the French language into other language 2|75|/90(|H|L|M{HM{HIHM|L|HM|L|-|-]-
C;O To improve the communication, intercultural elements in French language | 2 |80 |75 |M |H|H|L |M|M|H M|L|H|M| - -
Duration
(hour) 9 9 9 9 9
i Comprendre une  lettre|omprendre fa structure d'un
SLO-1 |TP de chimie BE) A AR Liimpératif négatif de motivation 2
S-1 rapport de stage
SLO-2 |Les exemples Les activités 5 passe  compose, o exemples Trouver des mots clés-
avec étre
SLO-1 |- Un TP au laboratoire-  |Le sms a la frangaise - Les exemples Repérer le présent Les activités
S-2 : : Comprendre un texte
SLO-2 |Les exemples Les activités keypasse compose des Les activités p
verbes pronominaux technique-
53 SLO-1 e un i Les examens :La recherche de Btage , le passé composé et Les activités
SLO-2 |Les exemples Les activités Les exemples Les activités Les exemples
_ 4 |-Suivre un protocole N . e Relever des arguments dans
54 SLO-1 expérimental - Donner des conseils Les activités le futur dans un texte un texte-
SLO-2 |Les activités Les exemples Le stage en France Les exemples Les activités
Lire des équations . HeEPport de stage et
SLO-1 chimiques - -Ecrire et comprendre un sms - |Les activités le domaine des Les exemples
S-5 i carburants -
SLO-2 |Les activités Comprendre une interdiction L& GV frangals Les activités Les activités
SLO-1 Idgntllﬁerdgsyformules Les activités Les exemples Le stage Les activités
6 chimiques a l'oral
SLO-2 |Les exemples -Donnez des consignes - La lettre de motivation- |Les exemples Les pronoms COI
SLO-1 - Linfinitif pour exprimer Les exemples Comprendre une offre LE,l rr}e!hode du plan Les exemples
S-7 un ordre ou de stage détaillé-
SLO-2 |Les activités Comprendre Les exemples Les activités Les exemples
sLo-1 |U" cqnsell (dans les Les exemples Les activités Les exemples Les activités
consignes) -
S8 . Comprendre et réaliser |Le contenu du rapport de |Quelques verbes et leur
SLO-2 |Les exemples et parler d’actions passées- PP
un CV stage préposition
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SLO-1 |La nominalisation Les exemples Les activités Les exemples Les activités
S-9 ‘impérati
SLO-2 |Les exemples L |mpergt|f des verbes Les exemples Les activités Les exemples
pronominaux
Theory:
1. “Tech French” French for Science and Technology, Ingrid Le Gargasson, Shariva Naik, Claire chaize, Les éditions Didier, India,
. 2011.
Ilizasg::ges 2. https://www.fluentu.com/blog/french/french-grammar
3. https://www.elearningfrench.com/learn-french-grammar-online-free.html
4. hitps://www.lawlessfrench.com/grammar
5. https://blog.qymglish.com/2022/12/15/basic-french-grammar
[Learning Assessment
Continuous Learning Assessment (50% weightage) ! - .
) Final Examination (50% weightage
Leveﬂ‘;‘}"‘hizking CLA—1(10%) | CLA-2(10%) | CLA-3(20%) | CLA-4 (5%)# inal Examination (50% weightage)
Theory | Practice| Theory | Practice | Theory | Practice| Theory| Practice Theory Practice
Remember
Level 1 30% | 30% | 30% | 30% | 20% | 20% | 20% 20% 30% -
Understand
Appl
Level 2 (PP 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% -
Analyze
Evaluate
Level 3 C\rleal’:e 30% | 20% | 20% | 30% | 30% | 30% | 30% 30% 20% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf.
Paper etc.,

Course Designers

Experts from Industry Expert from Higher Technical Institutions Internal Experts
1. Mr. Kavaskar Danasegarane
Process Expert

Maersk Global Service Center Pvt. Ltd
2.Mr. Sharath Raam Prasad

Character Designer, Animaker 2. Mrs. Abigalai Assistant Professor, SRMIST, VDP
Company Pvt.

1. Dr. C.Thirumurugan Professor, Department of

: A ol 1. Mr. Kumaravel K. Assistant Professor & Head, SRMIST, KTR
French, Pondicherry University
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https://www.fluentu.com/blog/french/french-grammar
https://www.elearningfrench.com/learn-french-grammar-online-free.html
https://www.lawlessfrench.com/grammar
https://blog.gymglish.com/2022/12/15/basic-french-grammar

Course Course . Course e . Plo|C
Code UCY23S03L Name Instrumental Methods of Analysis Category C Discipline Specific Core 00321
Pre- Co-requisite Progressive
requisite | Nil c Nil C Nil
Courses ourses ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning ; . .
ationale rogram Learning Outcomes
Rational The purpose of learning this course is to: Program Learning Out (PLO)
(CLR): Learning
4. |Gain exposure to the practical knowledge of
CLR-1: Instruments and their handling 112]3]4]5]6)7 /8910111213 /14/15
Gain insight into the principle, instrumentation and
CLR-2 : |interpretation of simple compounds in UV
spectroscopy
. |Learn about the analysis of different organic
CLR-3: X @ °
functional groups o S
4, . | Gain knowledge about the characterization of simple € Sle|s o =
CLR-4g compounds using different techniques s |8 825 S § = =|2
CLR5 : Know how to maintain the record of experiments = 8|5 = = R¥ o5 296
™ | conducted 2 ||€©C 25T als5F 2 s\
= — —_— == =>
Course Learning = é ~§ % g & 2 = :Ca = UE) E 8
At the end of this course, learners will be G 5 SIE|TIE|ZEIND e ElS |V
0 = Sl 2 a|lalda =8 2E = !
utcomes i 5 ° Ele =« =
: able to: 2 |Is|glEle|=|5 =12 ¢S5 ¢33 3
(CLO): ' = LA g 2|2 5lad|p|2 Hls|Ela SlFlala|a
CLOA - Upderstand different characterization techniques in 4 MHEEHTE .=
simple molecules
CLO2 - Getawa'reness of safety techniques and handling - R || - (e H SIH|-|-]-
of chemicals
CLO-3 - @Jnders(anq how to carry out green synthesis and 4 Hl- -l - - -l - L - -
its applications
CLO-4 : |Understand the Principles of UV spectroscopy, 4 Hg =- Hi |- M| -|-]-]- N e
. |Apply the techniques for structure determination of L] - - - H|-|H S T T
CLO-5: |} 4 - -
simple molecules
Duration (hour) 15 15 15 15 15
Separation and
SLO-1
[ | |dentification of the
Validating Beer - monosaccharides
Lambert’s law by present in the given Determination of a Demonstration
S-1to3 Introduction finding the absorbance mixture (glucose & The concentration of acid by Practical Session
SLO-2 of a dye in UV-visible fructose) by paper pH meter
spectrophotometer chromatography.
Reporting the Rf
values
SLO-1 IR absorption Determination of Chromgtographm
spectra) I of separation of the
S-4to . , active Determination of the
6 (study of TR ingredients of plants isoelectric pH of a protein Repeat Class -1
SLO-2 | aldehydesand |conductometric ﬂogwers i Ju‘i’ces 3 priotap
ketones method y
TLC
SLO-1 Determination
of a mixture of Estimation of Chloride
SLO-2 | cobaltand ! ' Synthesis of zinc oxide Cyclic Voltammetry of the
S-8to . . by Potentiometric . X g
Nickel using a L g nanoparticle by sol-gel Ferrocyanide/Ferricyanide Repeat Class -2
9 UV-visible Titration (Precipitation method Couple
SLO-2 reaction) P
spectrophotom
eter
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Theory:

1. B.R.Puri, L.R. Sharma, K.K. Kalia, Principles of Inorganic Chemistry, Shobulal Nagin Chand and Co, 2001.
2. P. L. Soni, A Textbook of Inorganic Chemistry, Sultan Chand and Co., 1977.
Learning 3. R. Gopalan, Text Book of Inorganic Chemistry, 24 edition, Hyderabad, Universities Press, (India), 2012.
Resources 4. R.T.Morrison and R.N. Boyd, S. K. Bhattacharjee, Organic Chemistry, 7th edition, Pearson India, 2011.
5. B.R.Puri, L.R. Sharma and M.S. Pathania, Principles of Physical Chemistry, 35t edition, New Delhi ShobanLal Nagin Chand
and Co, 2013.
Learning Assessment
Continuous Learning Assessment (50% weightage) . L .
! Final E % h
Level ?)Ifo:l:?niing CLA-1(10% | CLA—2(10%) | CLA-3(20%) | CLA-4(10%# | ' "a Examination (0% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level - oeer - | 30% 30% 20% 20% - 30%
Understand
Appl
Level2 (P - 5% |- | a0% | - | 50% 50% - 50%
Analyze
Level3 [CiAlate <o 20% | - | s0% | - | 30% 30% ] 20%
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,
Course Designers
Expert from Industry Experts from Higher Technical Institutions |Internal Experts
Prof. G. Sekar, Department of Chemistry, > Dr Srini
Dr. Ravikiran Allada, Director, IIT Madras - Dr. Srinivasarao Kancharla,
Analytical Sciences and Technology Transfer, Email: gsekar@jitm.ac.in SRMIST
Novugen Pharma, Malaysia Prof. Sukhendu Mandal, Department of )
= I : . : : 2.Prof. M.  Arthanareeswari,
Email: ravianalytical@gmail.com Chemistry, IIISER, Thiruvananthapuram
o o . SRMIST
Email: sukhendu@iisertvm.ac.in
SRM Institute of Science and Technology - B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023 85



mailto:ravianalytical@gmail.com
mailto:gsekar@iitm.ac.in
mailto:sukhendu@iisertvm.ac.in

i ili i T|P|O|C
Course UCD23V02T Course| Industry Oriented E.mployablllty Skills for Course v Value Addition course
Code Name Science Category 010122
Pre-requisite Courses | Nil ‘ C%requwlte ‘Nil Progressive Courses |Nil
ourses
Course Offering .
Department Career Guidance Cell Data Book / Codes/Standards -
Course Learning . . o . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1 : Demonstrate vanoqspnnctplesmvolyed in solving mgthemaf/cal concepts 1192103 1lol3lalsiel7l8lol1011112]13]14]15
related to permutation and combination and probability and interpret data
Learn the basic mechanics of grammar and develop resume-building practice
CLR-2: . L
and presentation skills in students
CLR-3: |Understand the object oriented features
CLR-4: |Prepare students for job interviews 4 | ﬁ o
p - f Sk [} = = =
CLR-5: {nstlll ponﬁdence in students and develop the necessary skills to face s 3\; f‘\: %’ 2 §; s 2 - 2| o 5
interview | &5 |= 888 L8 3 = |2 X!
= e Q| ®| S | »w|»n | 2
o 2| E 2l |S|N|X| 2T = P < | €
Ll C O Lo FTlolE|lalx 2 clw e
2% 8 558 S|olNB 5L =SS Qs
S|l S 9 o|lX|o|lE|T|L| 2 5 R®IG & O
Sl |ElsI¥|s|laBelEsa|82 2|4
5|88 |828|s/5|28 2|2 g8l el5|82 32
Course Learning ) . . 218l Is|8 53| 5l=z2lX % 2 ESH ElS
Outcomes (CLO): At the end of this course, learners will be able to: % gl g 'g IR S|Els 5 B2
— | 0| i Li<|Jlao |||/ Ejla|lo|<[2|a |5
CLOA1 - Understand the concepts of permutation and combinations, probability and 3 80|70 M{M|-|M|-|H|-|M/H|M|-|H|-|-]-
""" | approach questions in a simpler and innovative method
CLO-2: Understand the different parts of speech and use them in sentences 3 |g5]75 M|{-|-|M|-|H|-|-]-]-]H L|H
" |appropriately and also the importance of resume preparation
CLO-3 : |Understand the importance of object oriented features 31(85(80| |[HIM|[M/M{M[H|L|-|-]-]- M|-|H
CLO-4 : |Face interviews confidently 31(85/80| [M/M/H|M|{M|H|L|-|-|-|-]-|M|-]|H
CLO-5: |Develop their domain skills to face the interview 31(85/80| IM{M|{H/ M{[M|H|L|-|-|-|-]-|M|-|H
Duration
(hour) 6 6 6 6 6
Permutation and
¥ il ' Object Oriented Overloading & Overriding — ) T .
SLO-1 Combmaltlon— Change of voice Programming - Infroduction | Introduction Time Complexity — Introduction
S-1 Introduction
Pemuicyggeiid Introduction to Monolithic,
SLO-2 | Combination — Change of voice POP, Structures, OOP Overloading & Overriding Time Complexity
Problems
SLO-1 ;’robabmfy N Change of speech Translators - Introduction ezl Fqncnons&Abstract Chss = Stacks & Queue - Applications
s-2 Introduction Introduction
SLO-2 | Probability — Problems | Change of speech Translators Virtual Functions & Abstract Class  |Stacks & Queue - Applications
SLO-1 e Sufﬁc:ency o Resgme W fiting - Class - Introduction Dangling Pointer — Introduction e ngt&Operatlons—
o3 Introduction Introduction Introduction
SLO-2 Date SRR Resume.Wrmng . Class Dangling Pointer Linked List & Operations
Problems Introduction
§ ) T . Object Abstraction — a , Types of Trees & BST -
o4 SLO-1 |Puzzles - Selections | Resume Writing - Session 1 [ o Garbage Collector — Introduction Introduction
SLO-2 |Puzzles - Selections  |Resume Writing - Session 1 |Object Encapsulation Garbage Collector Types of Trees & BST
. Polymorphism, Inheritance . .
... |Types of Interviews - Group N Algorithm and Data Structures - AVL Tree Operations —
SLO-1 |Puzzles - Distribution / Stress / HR and Dynqmlcs Binding - Introduction Introduction
S5 Introduction
T Types of Interviews - Group |Polymorphism, Inheritance . - .
SLO-2 |Puzzles - Distribution / Stress / HR and Dynamics Binding Logical Thinking & Arrays AVL Tree Operations
) . . |Function Execution ) , Introduction to P, NP, NP-Hard &
s6 SLO-1 | Cubes & Cuboids Presentations - Introduction Sequence - Introduction Structures & Pointers — Introduction NP-Complete Problems
. . . Stack & In Line Functions - ) Introduction to P, NP, NP-Hard &
SLO-2 | Cubes & Cuboids Presentations - Activity Introdluction Structures & Pointers NP-Complete Problems
1. Abhiit Guha, Quantitative Aptitude for Competitive 4. Greg Perry, Dean Miller, C Programming Absolute
Learnin Examinations, Tata McGraw Hill, 5th Edition 2020. Beginne, Que Publishing, 31 Edition 2013.
Resourges 2. Scott Bennett, The Elements of Resume Style: Essential 5. Cay S. Horstmann, Core Java Fundamentals, Volume 1, 11th
Rules for Writing Resumes and Cover Letters That Work, Edition, Prentice Hall, 2018
AMACOM, 2014 6.  Langsam, Augenstein, Tanenbaum, Data Structures Using C and
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3. Raymond Murphy, Intermediate English Grammar, C++, 2nd Edition, Pearson Education, 2015.

Cambridge University Press, 2007

Learning Assessment

Continuous Learning Assessment (100% weightage)
Level B'°°Tmh’if“;f]‘;°' of CLA-1 (20%) CLA-2 (20%) CLA-3 (30%) CLA-4 (30%) #
Theory Theory Theory Theory

Remember

Level 1 10% 10% 30% 30%
Understand
Appl

Level 2 PRy 50% 50% 40% 40%
Analyze
Evaluate

Level 3 40% 40% 30% 30%
Create
Total 100 % 100 % 100 % 100 %

CLA-1, CLA-2 and CLA-3 can be from any combination of these: Online Aptitude Tests, Classroom Activities, Case Studies, Poster Presentations,
Power-point Presentations, Mini Talks, Group Discussions, Mock interviews, etc.
#CLA — 4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,

Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Pvt.Limited, Chennai

Mr. M. Ponmurugan, Executive PMOSS,
Cognizant Technology Solutions India

SRM Institute of Science

Dr. G. Saravana Prabu, Asst. Professor,

Department of English,

Amrita Vishwa Vidhyapeedam, Coimbatore

Dr. Sathish K, HOD, Department of Career Guidance,
FSH, SRMIST

Dr. Muthu Deepa M, Assistant Professor, Department of
Career Guidance, FSH, SRMIST
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. . . . L/T|P|O|C
Course |UCY23P01L CNourse Internship- CCourse p Internslgp/Appreptlc(:)eshlp/Pro;ect/ 0
Code ame ategory ommunity Outreach 0(0/0
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering . Data Book / ,
Department Department of English Codes/Standards Nil
Course Learning | The purpose of learning this course is . .
Rationale (CLR): |fo: Learning Program Learning Outcomes (PLO)
CLR-1 : Gam practical experience within the business 11213 11213 /a4l5/6!17/8 /9101111213 1415
environment.
. |Acquire knowledge of the industry in which the
CLR-2: |. o
internship is done.
. | Apply knowledge and skills learned in the
CLR-3: 1 .
classroom in a work setting
Develop a greater understanding about career § 3
CLR-4 : |options while more clearly defining personal career Tg S8 elBa 3 =
goals Slzl=| 2|82 &5 % 5 |22 5
. |Experience the activities and functions of business | | 5| § | €| 3|5 2|2 |8 €| o/ g | 2|D | & g 2
CLR-5: ) 2 S5lE|l|le|lo|B|E|E El2IZ 2 c|lo 3| €
professionals. SISl IZ 2|22 R 5|S|vn|E|6|2 &l £
EI8|Z|E|l2/8|=2185|8|8|g38| |=|8
58|38 [E|8s|5|2|2|2|g|8le|5B2 g2
Course Learning |At the end of this course, learners will be | © 55| |8 85|38 E = % N % S| E|S|E § S
Outcomes (CLO): |able to: Zlglel|s glelelz|5|=|S¢ 8 5|8 =|5|e
Sl Llg|lSla|ln|t|lnlcElalol<|Q|a]|5
CLO1 : Identify areas for future knowledge and skill 3180170 |H|H| -|-|-|-|-]-|L|-[M|-|-|-]-+-
" |development
CLO-=2: understanding of what is expected in the job market | 3 | 85|75 - - - -l -] - M| -]L|- - -
" |and what their standard of performance should be
Build professional, as well as academic, contacts 3175|70| (- |H| -|-]- -l -l -] - /M| -|-|H]|-
CLO-3: |and begin the process of networking and support for
your future careers.
. |Acquire knowledge of the industry in which the 318180 |H|H| -|-|-|-|-]-/L|-|-]-]-]-|M
CLO-4: |. e
internship is done.
CLO-5: |practical experience within the business environment| 3 | 85| 75 -l -l -]l-|l-lH]|-|l-]|-]l-IM|-]-]-|H
PROCESS
Stage | Identifying area of interest
Stage Il Review |
Stage Il Review Il
Stage IV Project report preparation
Stage V Final Submission of the Project Report
Continuous Learning Assessment (50% weightage) Final Evaluation (50% weightage)
Review -1 Review - 2 Project Report Viva-Voce
Project Work / 20% 30 % 30 % 20%
Internship
Course Designers
Expert from Industry Experts from Higher Technical Institutions |Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Prof. G. Sekar, Department of Chemistry,
IIT Madras

Email: gsekar@iitm.ac.in

3. Dr. T, Pushpa Malini SRMIST

Prof. Sukhendu Mandal, Department of

) . ) : : ) 2.Prof. M. Arthanareeswari,
Email: ravianalytical@gmail.com Chemistry, IIISER, Thiruvananthapuram 0 rthanareeswar,
. . : SRMIST
Email: sukhendu@iisertvm.ac.in
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Semester-IV

Course Course Lo . Course . - LITPOC
Code UCY23401T Name Coordination Chemistry Category Cc Discipline Specific Core 31002 4
Pre- Co-requisite Progressive
requisite | Nil q Nil 9 Nil
C Courses Courses
ourses
Course Offering . Data Book / ,
Department Chemistry Codes/Standards Nil
Coqrse Learning The purpose of learning this course is to: :
Rationale 1 Program Learning Outcomes (PLO)
(CLR): Learnin
Exploit concepts related to coordination chemistry to manifold 9
CLR-1: |applications in diverse areas like qualitative and quantitative 112 4 5/6|7(8|9(10/11(12]13[14|15
analysis
. | Distinguish and intervene the theories of coordination
CLR-2: : . .
complexes of d-block elements with variable configurations.
. |Identify as well as to predict the feasibility and stability of
CLR-3: g2 n L
coordination complexes ] R
CLR-4: Comparethe physicochemical propert@softhec_omplexes E 2L Sl ol gga © 2
against color of complexes and magnetic properties. 8 28 2 2|8 i =|2
CLR-5: | Study the synthetic strategies based on the reactivity with o § § = 2| 8% o5 |2 o) 7]
" |respect to structural and fundamental factors. é’ x| - % ) f_g 8 % S| = S|2
< b = [<F) =2 || X
£ ||E2/25 8|5|8228 82
B L= s -| ®© c|l ®
Fe Learping At the end of this course, learners willbe | G EBZ|3|lc|8le8l2 5 2L v
Outcomes 5 o | = SlelZlel =235 = .
able to: 2 clglx|82| 5 == 285 <3383
(CLO): 5 |2 25832 & 2a8& 2R
CLO-1: Understapd the basic terms and use standard rules to name 4 H Lo | [ | e RO
coordination compounds
CLO-2: |Discuss the various types of isomerism possible in a metal el L ¥ . |
complex.
CLO-3: Corre!ate.the gradational developmgntoftheques of 4 TR Ml ol - IH!-
coordination complexes due to splitting of orbitals.
CLO-4: Gaining the knowledge of magnetic properties and color of 4 vl e AR Anl-]-
complexes
. |Realize the important properties of transition metals and use
CLO-5:| .~ . f 4 || -|H|-|-|-|L|-]-|-|-|-|-]-|H|-
Latimer diagrams to predict and identify different types species
Duration (hour) 12 12 12 12 12
SLO-1 Introd_uct|c.)n % oofdinafion Introduction of Stability |Introduction of Theory . .
chemistry: Ligands- e ey . q Introduction of reaction
. of Coordination of Coordination Introduction of Reaction L
S-1 mocinggr?g ttaetelzi, art:(ljdsentate, EI Complexes: Stability of |Complexes: Valence  |mechanisms in g%iﬂ?nrgfig]:égm ounds-Ii:
sLo-2  |polydentate g complexes bond theory (VBT): coordination compounds-I pounds-1L.
Coordination sphere, A ; Electron transfer reactions,
. ssumptions,
coordination number
SLO-1 Ambldentate ligands, bridging Thermodynamic
ll'fr%n(j:d comDlexes stability- VBT as applied to Labile and inert complexes One electron transfer
g P ’ Stable and unstable octahedral, tetrahedral . P reaction, Inner sphere
S-2 flexidentate ligands - on the basis of valence ;
SLO-2 Chelation. chelate effect complexes. Kinetic and square planer bond theo mechanism and Outer
. ' stability-labile and inert |complexes 2 sphere mechanism
formation of metal-metal bond
L complexes
in dimers
Ligand substitution
reactions in octahedral
I Stepwise and overall . complexes. Ligand Marcus's theory and its
Nomenclature of coordination . Magnetism and O - e
SLO-1 formation of Dissociation, association |applications. Two electron
compounds o drawbacks of VBT . .
s-3 coordination complexes mechanism and . transfer reactions
Interchange mechanisms
Werner ‘s coordination theory- |Relation between Crystal field theory Reaction profile of complementary and non-
SLO-2  |Salient features and limitatiosn |stepwise and overall  |(CFT): salient features. |dissociative and complementary electron
Designation and formation of | stability constant Crystal field splitting of |association mechanisms. |transfer reactions
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Duration (hour) 12 12 12 12 12
Co(lll) ammines and d-orbitals in tetrahedral |Factors affecting rates of
experimental verifications and Octahedral substitution reactions.
complexes
SLo- Tutorial: calculation
S-4 Tutorial: Formula to Name related t'o steowise Tutorial: Problem Tutorial: equations related | Tutorial: equations related
SLO-2 ' . P solving related to VBT  |to substitution reactions  |to Inner sphere mechanism
stability constant
Sidgwick’s electronic concepts |Factors affecting . . )
SLO-1 of coordination bond in stability of coordination |tetragonal complexes Mechanlsm of hydrolysis - |Non-complementary .
L reactions electron transfer reactions
S-5 coordination compounds compounds . .
SLO-2 Sidgwick’s effective atomic Properties of metal ions |square planar égrlg ng;glﬁ;i'%?t:::grral Molecular rearrangements
number (EAN) rule and ligands complexes o rtﬁigan q of four-coordinate and
. . . . Acid hydrolysis-octahedral |Molecular rearrangements
Application of EAN rule in e Factors influencing the " ) ;
SLO-1 A Stability of chelates : complexes with -donor | of six-coordinate
o6 coordination complexes magnitude of CFT inert ligand complexes
Limitations of Sidawick's stdlic Shects on Crystal field stabilization Synthesis of coordination
SLO-2 . N 9 e energy (CFSE) of dx  |M-acceptor inertligand | compounds using electron
P ions transfer reactions
Isomerism in coordination Withoutll.dofiar and - Synthesis of coordination
SLO-1 compounds: Structural Electron delocalization |High-spin complexes . " compounds using electron
. ] acceptor inert ligand )
S-7 isomerism transfer reactions
sLoz |Conformation linkage, Electron delocalization 219 10W-SPin Without Tr-donor and - |11 »csisted reactions
ionization and hydrate complexes acceptor inert ligand
s-8 SLO-1 Tutorial: Calculation related to | Tutorial: stability of Tutorial: Problem Tutorial: equations related | Tutorial: equations related
SLO-2 EAN complexes solving related to CFT  |to hydrolysis reactions to rearrangements
Methods for the Applications of CFT-  |Experimental tests of
SLO-1 Ligand coordination, determination of colour in coordination  |mechanisms and Aldol condensation
stability constants compounds stereochemistry
S-9 Composition of a
coordination position complex- Magnetic moment Base hydrolysis- Ester hydrolysis phosphate
SLO-2 g , ' A
Polymerization isomerisms spectrophotometric values of complex associative SN2 ester,
method
Stereoisomerism: geometrical |Continuous variation o Dissociative SN1CB aminoesters and amide
SLO-1 : ; “¥ Limitations of CFT ; )
S-10 isomerism . m_ethod (job's method), m_echa_nls_ms hydrolysis
SLO-2 Stereoisomerism: geometrical |Bjerrum’s method and  [Jahn-teller theorem- Dissociative SN1CB b omplatataree]
isomerism Irving method crystal field splitting mechanisms P
Optical isomerisms-4 and 6 Rossotti method and izl sp!lttmg n Stereochemistry of Synthesis of macrocyclic
SLO-1 : A tetragonally distorted A ) -
coordinate complexes. limitations dissociative mechanism  |ligands
S-11 octahedral geometry
SLO-2 Optlcgl isomerisms-4 and 6 Ro;so_tﬂ method and  |Jahn-teller splitting in B 5T on reAction Reactlon of coordinated
coordinate complexes. limitations square planar geometry ligands
SLO-1
Practice: construct the structure : " Practice: Problem ! ! . .
! . Practice: stability ] Practice: equations related | Practice: macrocyclic
§12 pased o geometrical constants ! J elated o to hydrolysis reactions ligands
SLO-2 isomerism Magnetic moment
1. B. W. Pfennig, Principles of Inorganic chemistry. John Wiley & Sons, 2015.
2. K.F.Purcell, J. C. Kotz, Inorganic Chemistry W.B. Saunders Co, 1977.
3. J. E. Huheey, Inorganic Chemistry, Prentice Hall, 1993.
4, P.W. Atkins, T. Overton, Shriver and Atkins' inorganic chemistry 6th Ed. Oxford University Press, USA, 2010.
5. F.A. Cotton, G. Wilkinson, G., Advanced Inorganic Chemistry Wiley-VCH, 1999.
6. C. E.Barnes, Inorganic Chemistry 4th Ed. (Catherine E. Housecroft and Alan G. Sharpe). Journal of Chemical Education, 2003.
Learning |7.  F.Basolo, R. C. Pearson, R.C., Mechanisms of Inorganic Chemistry, John Wiley & Sons, NY, 1967.
Resources [8.  N. N. Greenwood, A. Earnshaw Chemistry of the Elements, Butterworth-Heinemann, 1997.
9. G.L. Miessler, D. A.Tarr, Inorganic Chemistry 3rd Ed.(adapted), Pearson, 2009.

Learning Assessment

Bloom’s

Level of Thinking

Continuous Learning Assessment (50% weightage)

CLA -1 (10%)

CLA -2 (10%)

CLA -3 (20%)

CLA -4 (10%)#

Final Examination (50% weightage)

Theory ‘ Practice

Theory ‘ Practice

Theory ‘ Practice

Theory ‘ Practice

Theory ‘ Practice
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Level 1 [remember 30% . 30% . 30% . 20% . 30% -
Understand

Appl
Lovel2 [-PPY 50% - 50% - 50% . 50% . 50% -
Analyze

Evaluat
Lovel3 | 2ude 20% . 20% . 20% . 30% . 20% -
Create

Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper efc.,

Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
Prof. G. Sekar, Department of Chemistry,
IIT Madras Dr. Mihir Ghosh, SRMIST

Dr. Ravikiran Allada, Director,

Email: gsekar@iitm.ac.in

Analytical Sciences and Technology Transfer,

] Prof. Sukhendu Mandal, Department of
Novu‘g?en Ij"harma', oy S’E,J Chemistry, IIISER, Thiruvananthapuram .
Email: ravianalytical@gmail.com Email: sukhendu@iisertvm.ac.in Prof. M. Arthanareeswari, SRMIST
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Course Course| Heterocyclic Compounds, Natural Products | Course T - LTPOC
Code ucyza4o21 Name and Biomolecules Category ¢ Discipline Specific Core 4/0/0(2|4
Pre- Co-requisite Progressive
requisite |Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning A o e
Rationale The purpose SRERIAGME UER Program Learning Outcomes (PLO)
(CLR): Learning
4. |Understandand and gain knowledge on the importance of
CLR-1: heterocyclic chemistry. 112(3|4|5[6|7(8|9/|10(11(12|13|14|15
. |Know the role of heterocyclic compound for the development
CLR-2: .
of therapeutic drugs
. |Understand the methods of isolation, purification and structural
CLR-3: s » °
elucidation of natural products. QO S
CLR4 : Gain basic knowledge on biomolecules and to build the = _“"8’3 2 = 4 3 . o
" |concept of metabolism for biological systems. 8 RN B {=2 é § g =2
.|Gain knowledge about enzymes, enzymatic reactions and a 3|5 % 28¥| o 35/22 &
CLR-5:|. /. .. =2} CO@?,: 2 =22 c|lwn
inhibition. £ X lwl 288 F elmw E|lsl=2
= S|% 3|X| 3 =8 8le|3RIE
E |58 |a|2(2 =2 L%
- S| c =
Gegs-ming At the end of this course, learners willbe | G Elg2|3|=|Els|8l25 2L e
Outcomes ) o | = Sle=e =22 a5 = .
able to: o cla|Z|8IZEIE=<= 2385 =323
(CLO): 3 |2 25as2lal5Elal8 222

Familiar with their particular properties, chemical reactions,

CLO-1: |criterion of aromaticity with reference to heterocyclic 4 H|-|H - M{ -] -1-1-|-]-|-]1-
compounds.

CLO-2 : |Know general methods of synthesis of heterocyclic compounds. 4 -|H| - HiL|-|-]-]-|-|-|-|-1]-
.|Learn a practical approach to the structure elucidation of organic

CLO-3: : ¥ 5 4 Sl -lH| - M- M- - - -] -
compounds with specific examples of alkaloids and terpenes.

CLO4 - Demsonstrate and imply the synthetic chemistry knowledge of 4 om0 LU | - | N
carbohydrates

CLO5: Understand the'syn_thetlc /mpprtance of amino acids, peptides, 4 AU N, | e (|
enzymes, nuclei acids and lipids

Duration (hour) 12 12 12 12 12

g General discussion on ’
?:r;e rgﬁ}rlw((:ihsc SUGITE, gigz?g:cr:ti?éssiﬁcation BLD Acids -

SLO-1 poungs: aromaticity 6-membered Alkaloids: Introduction . Reactions

Introduction rinas containing one and their
he?eroatom 9 biological importance
S ] General discussion on )
Heterocyclic Carbohydrates: I
. Structure, o Zwitterions, pKa
compounds: - - . Occurrence, classification .

SLO-2 ; aromaticity 6-membered Alkaloids: Introduction ' values and Isoelectric

Introduction 3 and their . .
rings biological importance point, Electrophoresis
containing one heteroatom 9
Basicity and relative

Heterocyclic reactivity Monosaccharides:

SLO-1 _compounds: towar_ds glectrophlllc N Constitution qnd . Pept@gs gnd its
importance, substitution absolute configuration of | classification
classification reactions (amongst glucose

S-2 six membered rings)
Basicity and relative
Heterocyclic reactivity Monosaccharides: determination of
compounds: towards electrophilic Constitution and their primary

SLO-2 | . - Natural occurrence ! )
importance, substitution absolute configuration of | structures-end group
classification reactions (amongst fructose analysis

six membered rings)

Nomenclature of General methods of Svnthesis of pepfides

heterocyclic synthesis for Monosaccharides - us},lin N- roteri:tir:\ C.
S§-3 | SLO1 compounds pyridine (Hantzsch Classification and uses stereoisomerism, 9P 9.

L : ) protecting and C-
(containing only synthesis) Mutarotation. L
activating groups
one hetero atom)
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Duration (hour) 12 12 12 12 12
Nomenclature of . . '
heterocyclic General methods of Sﬁé?g;and ﬁg/ir;th?\ls_lsrgze[f{'i%tld%s_

SLO-2 | compounds synthesis for Indole Classification and uses rotgctinp and C-g’
(containing only (Fischer indole synthesis) o ; . protecting
one hetero atom) sazone formation activating groups
General
doussionon | e adelung
L synthesis, General structural Determination of ring size Solid-phase
SLO-1 | aromaticity in 5- . . X
membered rings reduction of o-nitro features of glucose and fructose synthesis
S benzaldehyde)
containing one
heteroatom
General
gltsrﬁgf:rlgn o Indole: Madelung
or- synthesis, General structural Determination of ring size Proteins and its
S-4 | SLO-2 | aromaticityin 5- ductiontof St i fal et lassificafi
membered rings Le uc I|gnho do-)m To eatures of glucose and fructose classification
oy enzaldehyde
containing one
heteroatom
Basicity and
relative reactivity General methods for
towards - o structure
electrophilic R thoeis: elucidation: primary, secondary
A Skraup Haworth projections and ;
SLO-1 substitution ST . Hoffmann®s 2 and tertiary
. synthesis, Friedlander“s . conformational structures .
reactions o exhaustive structures of proteins
(amongst five Y methylation and
membered Emde"s method
8 rings)
= Basicity and
relative reactivity General methods for
towards structure
electrophilic LR . elucidation: . primary, secondary
SLO-2 substitution Knorr qumglme synthe§|s, Hoffmann“s Haworth perJectlons and and tertiary
. DoebnerMiller synthesis : conformational structures .
reactions exhaustive structures of proteins
(amongst five methylation and
membered Emde"s method
rings)
ge:irtar\]len;izt?;ds Bischler-Napieralski Interconversions of
Y reaction, PictetSpengler - aldoses and
Furan (Paal-Knorr A Structure elucidation .
SLO-1 - . reaction, Pomeranz- = Ketoses Denaturation
synthesis, Feist- Fritsch of Nicotine
Bengry sypth_esm reaction)
and its variation)
S-6
General methods Bischler-Napieralski
of synthesis for e dpIETA S .
reaction, PictetSpengler _— Interconversions of
Furan (Paal-Knorr ) Structure elucidation . .
SLO-2 : : reaction, Pomeranz- P aldoses and Enzymes: Introduction
synthesis, Feist- Fritsch of Nicotine ketoses
Bena_ary sypth_e&s reaction)
and its variation)
Pyrrole (Paal- Discuss the reaction
Kﬁorr synthesis mechanism for Synthesis and Classification and
SLO-1 Knorr yrrole ’ Pyridine and Indole, physiological action of |  Killiani- Fischer synthesis | characteristics of
s ntheps)i’s) Electrophilic substitution Nicotine enzymes
S-7 y Sulphonation
Discuss the reaction Mechanism of
Pyrrole (Hantzsch mechanism for Synthesis and enzyme action
SLO-2 synthesis) Pyridine and Indole, physiological action of | Ruff degradation (taking
Y Electrophilic substitution Nicotine chymotrypsin as an
Sulphonation example)
Discuss the reaction
General methods mechanism for Terpenes : Disaccharides - reducing
S8 | SLO-1 of synthesis for Quinoline Intrg ductio.n and non reducing sugars Factors affecting
Thiophene (Paal- | and Isoquinoline: ' enzyme action
; o - Occurrence and Uses
Knorr synthesis) Electrophilic substitution

Sulphonation
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Duration (hour) 12 12 12 12 12
G Discuss the reaction
eneral m'ethods mechanism for
SLO-2 ?Lisg'::;izs for Quinoline . L?:ggﬂ;sidny Disaccharides — Structure | Coenzymes and
) and Isoquinoline: elucidation cofactors (NAD, FAD)
(Hinsberg Electrophilic substitution Occurrence and Uses of maltose
synthesis) Sulphonation
Discussion the reaction
ELOp_ertiIes: Qeg(?anislm dfolr Quinoli Classification, Disaccharid Struct Specificity of enzyme
SLO-1 ysm:) y(rjl llne, n c|>.e,. Lnotae. isoprene and special ||sa.(c:]ctlan €S = SlUClIre 5 otion (including
PR Flectrophlc subsution: | PPTe1e e Ghleciose slereospeciciy)
S-9 Halogenation
Discussion the reaction
mechanism for . I g -
Chemical Pyridine, Indole, Quinoline _Classn‘|cat|on, . D|sa_cch.ar|des palichre Enzyme inhibitors and
SLO-2 reactions of Furan |  and Isoquinoline: Isoplene gnd specigl Uil their importance
Electrophilic subétitution: gl flccse
Formylation
Discussion the reaction Croirate sl vy o,
e e struc;turg . . . : Nucleic Acids : Structure
Chamich Pyridine, Indole, Quinoline elucidation including Disaccharides — Structure |of components
SLO-1 : . distinction elucidation of nucleic acids: Bases
reactions of Furan |  and Isoquinoline: ;
Electrophilic subsitution: petween ‘ of sucrose (NucqusMes and
MercUStion !sopropyhdene and nucleotides) and sugars
$-10 isopropenyl group
Discussion the reaction §$$§LiLmeth°ds g
mechanism for R ) ) .
Chemical Pyridine, Indole, Quinoline e!ucl|dalt|on including Dlsa.cchlandes — Structure Nomenglature of
SLO-2 reacki o oy Isoquinoliné' distinction elucidation nucleosides and
Electrophilic subétitution: between ' OF sucrosg fucleot B8
Carboxylation !sopropylldene and
isopropenyl group
Discussion the reaction
Chemical mechgnism for . o . . ,
SLO-1 foact e , Pyrld!ne, Indole, Citral: Elucidation of Amln_o. amds and its Structure of DNA and
Pyrrole Qu(;nlolme' |' structure classification RNA
and Isoquinoline:
S-11 Oxidation
Discussion the reaction
Chemical mechanism for . _ Y
SLO-2 reactions of Pyridine, Indole, Quinoline Stlrt{lilthiuc'da“on i a-Amino Acids: Synthesis S:zjlolgll\f/il roles of DNA
Pyrrole and Isoquinoline:
Reduction
. ] " Concept of heredity:
SLO-1 f;gi?c')ﬁ = Reagtions showing acidic %T:t?izls ofCitgl, 1© a-Aming Acids: Synthesis Genetic. C_ode,
thiophene [basic character application. and lonic properties Transcrlpnon and
$-12 Translation
SLO-2 igi't?c')ﬁ of Reagtions showing acidic %T};?;IS of Citral its a-Aming Acids: Synthesis L@pids - Introduction to
thiooh Ibasic character licati and lonic properties oils and fats
phene application.
Theory:
1. G. L. Thomas Heterocyclic chemistry, Pearson Education, 3. ed. 1997 (ISBN 0-582-27843-0).
2. R. M. Acheson, Introduction to the Chemistry of Heterocyclic compounds, John Welly&Sons ,1976.
3. A.J. John, K. Mills, Heterocyclic chemistry.— 5th ed 1995.
Learning 4. R.K. Bansal, Heterocyclic Chemistry, Synthesis, Reactions and Mechanisms, Wiley Eastern Ltd., 1990.
Resources 5. I. L. Finar, Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural Products), Dorling Kindersley (India)
Pvt. Ltd. (Pearson Education) 2002.
6. J.M.Berg, J. L. Tymoczko, L. Stryer, Biochemistry. Vith Edition. W.H. Freeman and Co., 2006.
7. D.L. Nelson, M. M. Cox, A. L. Lehninger, Principles of Biochemistry. IV Edition. W.H. Freeman and Co., 2009
8. R. K. Murray, D. K. Granner, P. A. Mayes, V. W. Rodwell, Harper's lllustrated Biochemistry. XXVIII edition. Lange Medical
Books/McGraw-Hill, 2009

[Learning Assessment
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Continuous Learning Assessment (50% weightage) . L .
J Final E tion (50% hta
Levelﬁ'f°T°r:‘i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | mal Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level1 oMol fogn0 | .| 30% 20% | - | 20% 30% -
Understand
Appl
Level2 —PY 20% | - | 50% 50% | - | 50% 50% -
Analyze
Evaluat
Level 3 o 0% | - | 20% 0% | - | 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. Samarendra Maji, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IlISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. M. Arthanareeswari,
SRMIST

Course Course . L . Course . - T/PlOIC
Code UCY23403T Name Chemical kinetics and Electrochemistry Category C Discipline Specific Core 3110l 2] 4
Pre- Co-requisite Progressive
requisite | Nil q Nil 9 Nil
Courses Courses
Courses
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Course Offering Chemist Data Book / Nil
Department Y Codes/Standards
Course Learning o .
Rationale The purpose of learning this course is to Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: gain knowledge on the importance of 112 415/6/7 8 90101112 13/14/15
enable the students to acquire knowledge to determine kinetic
CLR-2 : |parameters.
CLR-3 : |Understand about the basic electrochemistry § S
CLR4 : EjsﬁfgsthevanoustheonesofEIectrochemlcaI energy storage E % 5.% § 2 < i;’ s |,
o =0l = T2 S ==
.|Gain knowledge about the electrical double layer and o 552 2| 8 N g 5|5
CLR-5: A o cS|o|8| 3= LT 2w
electrode kinetics £ ¥ Jlwl S8R F Sl E|ls|l=
£ [|Elglg|=|g|=|8|8|25|R|5H
Course Learnl E ||g|l8|E|E|a|2 = E|E|2| el w
= o y
OOltlrse i At the end of this course, learners will be 5 5 8|2 b= =15 s 8 £ 5|2 S| e
Qutsomeg abl o 2 IS|52|28\2/22|2|8 85|12 2/8l2
’ S Ll SJlaln|f |n|g|Ela|lo|c|a|a|a
CLO-1 : |Understand the basic principles of chemical kinetics. 4 Hl-|-|-1-]-IM|-|-|-|-|H|-|-]|-
CLO-2 : |Gain knowledge about the steady state approximation 4 H|H H|-|- R
CLO3: Acquamtthe_studentwnh the fundamental concepts of basic 4 HI- |yl - M| - - e
electrochemistry
-4 - \Understand the principles of electrodes Sl -l - M- |-
CLO-4: 4 H H
CLO-5 : |Understand the basic principles of liquid junction potential 4 - | H -l -JLIH] - -]-]-1-1-1-1-
Duration (hour) 12 12 12 12 12
It Rl Types of electrolyte
SLO-1 and basics of Introduction to —Xg)ncentration y
S-1 Eirmi]é?l collision theory and reaction | reactions between EledrocerESEs cells
Rate law, Order kiafice jors
: . Without
SLO-2 | and Galvanic cell i
molecularity '
integrated rate .
i s for e ion-dipole and dipole R Concentration cell-
S-2 first and Boltzmann and Maxwell di olepreactionsp Metal -Metal ion electrodes, With transference
SLO-2 | secondorder |interpretation, P gas electrode, Metal —
reactions Insoluble metal salt electrode
(example using ENRROHSECHhoory: structure, significance of
acid catalyzed assumptipne, EXPIESSION 1, o jume and entropy of Oxidation-reduction - T
_— hydrolysis of for rate of react!on A activation, pressure electrodes Liquid junction
presence of activated g
S-3 methyl acetate) complex effect
. |Eyring’s equation for rate : Determination of
th
sLo-2 | Rlc=igeactions (elementary treatment) Eggigya?;galteﬁects Single electrode Potential activity coefficient
of electrolytes
SLOA ;I;]lgtgne?l: Transition state Tutorial: structure,
Tutorial: S ' significance of volume L . Tutorial:
) assumptions, expression Tutorial: Oxidation-reduction .
S-4 pseudo first TOR R and entropy of electrodes Concentration cell-
SLO-2 order reaction " activation, pressure With transference
- presence of activated offect
complex,
Lindemann theory of Kinetics of
factors affecting . y photophysical and Effect of concentration of Determination of
SLO-1 .2 lunimolecular ; .
rate of a reaction reaction photochemical electrolyte on cell potential Transport number
processes
S5 factors affecting complex .
e of i teady stat photochemical Effect of tration of Determination of
sLO.p |rateofareaction | steady state processes ect of concentration of the solubility
- approximation ' electrolyte on cell potential
homogeneous product constants
catalysis
S-6 | SLO-1
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Duration (hour) 12 12 12 12 12
concentration, Absolute reaction rate general catalytic Effect of concentration of Determmgpon of
SLO-2 pressure, . . the solubility
theory (ARRT) mechanisms, electrolyte on cell potential
temperature product constants
effect of
temperature on
reaction rate Application of ARRT to Determination of
SLO-1 and activation simple bimolecular acid-base catalysis Standard electrode potential pH- using hydrogen
energy process electrode
S-7 (concept only).
;asdlli?:tc g\r/ciee?ecay SRCACILE B=terchidin Energy storage
SLO-2 reaction like H2-Br2 catalysis by enzymes, | Electrochemical series :
phenomenon reaction devices
Practice: explain ) Practice: Explain
SLO-1 .
the effect of Practice: Absolute reaction| Practice: general macice. Effect o different kind of
S-8 . y concentration of electrolyte
SLO-2 |temperature on rate theory (ARRT) catalytic mechanisms otbé Ldstential energy storage
reaction rate P devices
gzzgz:g influence of
; H2 and O2 explosive concentration (single | Electromotive force of a Fuel cell-(hydrogen-
SLO-1 |consecutive ) | Galvanic cell
reactions reaction substrate, double alvanic ce oxygen)
S-9 substrate)
- Faraday’s laws of :
SLO-2 parallel. Detgrmlnat!on of order of electrolysis Activity and Primary and .
reactions chain reaction secondary batteries
Effect of ionic strength on Specific conductance Kinetics of electrode
g ' rate constant of pe ’ Mean ionic activity of an process. Electrical
SLO-1 |Chain reactions L equivalent conductance
Persulphate lodine electrolyte aspects of surface
reaction chemistry,
$-10 . Cell constant - Arrhenius clecini gl
Arrhenius concept ' layer, Stern treatment
. . theory Ostwald"s ] :
of activation Determination of order of | ..~ . Concentration cell- Electrode |of the electrical
SLO-2 3 ; dilution law and .
energy, chain reaction Kohirausch law concentration cell double layer, free
energy of a diffuse
double layer
JFmpereiR Principle of microscopic | Nernst equation Concentration cell- Electrode concgntrgtlon
SLO-1 dependence of reversibilit concentration cell polarization and over
rate constant y voltage
S-11 Rate-
detemining g onications TGS Electrolyte - Concentration  |decomposition
SLO-2 | stepand And detailed balancing  |Measurements y P
cell voltages
steady-state
approximation
SLO- |Tutorial: Wg 2t Tutorial: Determination of guto:;al:‘e);plain tfh € Tutorial: explain Tutorial: reaction
$-12 S DY HI0Gd 3 SLEMIDAIOLOLS R ArBCay L et electromotive force of a mechanism of Fuel
parallel order of chain reaction electrolysis :
SLO-2 : Galvanic cell cell
reactions
Theory:
1. P. W. Atkins, L. Jones, L. Laverman Chemical Principles: The Quest for Insight, 6th ed. W H Freeman and Company, New York, 2013.
2. H. E. Avery, Basic Reaction Kinetics and Mechanism, Mcmillan Publishers Ltd., 1974.
Learning |3. K. J. Laidler, Chemical Kinetics, Tata McGraw Hill 1987.
Resources |4. G. Raj, Chemical Kinetics, Goel Publishing House 2002.
5. P. W. Atkins, Physical Chemistry W.H. Freeman and Company 8th edition 2018.

Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
! T Final Examination (50% weightage
Leveli'fT"i:'i‘niing CLA-1(10%) | CLA-2(10%) | CLA-3(20%) | CLA-4(10%)# (0% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 omemoel 30% |- | a0% |- | 20% | - | 20% 30% -
Understand
Level2 |Apply 40% - 50% - 50% - 50% 50% -
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Analyze

Level 3

Evaluate

Create

30%

20%

- 30% - 30%

20% -

Total

100 %

100 % 100 % 100 %

100 %

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1.Dr. Srinivasa Rao, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. M. Arthanareeswari,

SRMIST
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Course Course Course G Generic Elective Course Tiplojc
Code |UPY23G03T| Name |Data, Statistics, and Inference Category 1/0(2(4
Pre- Nil Co- Nil Progressive | Nil
requisite requisite Courses
Courses Courses
Course Offering Physics and Data Book / Nil
Department Nanotechnology Codes/Standards
(I'\;’:tl;cr;eall:e efét::)? The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1 : gzgigsgzgd Random Variables, Probability, and Probability 11213011 2/3/4a/5l6l7/ 89 10/11112/13]14!15
CLR-2 :|understand measures of Centrality, Variance, and Covariance || _| o Y
CLR-3 : lunderstand ideas of Regression S§2E2E o= @ s
CLR-4 :|understand the idea of Statistical Confidence =3 E|2 8 g|S Sl I= =
CLR-5 :|understand Hypothesis Testing o/ 2| E E 3|83 g P ‘g = Ug); &0 °
HEEIERE N EERIEEE
. sla|Z<||E|lc|l|w|2BS|ILEZ2H 86|P
Course Learning ElgIBll &2 =52 el2|s8 |58
. . O | = | = ol=E ©|.& = =2 = | N
Outcomes At the end of this course, learners will be able to: 213288 L2 gla el sl EIS8d P
CLO): zlelglls|gElel25|Z| 8225 8laloa
( S| <|J/a || <|n|<c|Eja o</ a|a|a
CLO1 : ;sféessent Data in different types of Graphical and Tabular 2175160 PRI | e (Ll |- |
CLO-2 :|form Samples of Data and construct estimators for mean, sleolzoll -1 - THIHI-1-1-1H L | - .
variance, and covariance
CLO-3 :|fit functions to and estimate model parameters from data 2|70(65] - H{H]| - -IH - -]-]-]-
CLO-4 : |test hypotheses given a data sample 2170/70|| - |- |H|H|-|-|-|H|-]-| |-]-]-]-
CLO-5 :|express statements in terms of Statistical Confidence Intervals | 2 {8070 - | - |[H|H|-|-|-|H|-|-|-|-|-|-]-+-
Duration (hour) 12 12 12 12 12
S-1 | SLO-1 (Types of Data Normal Distribution Parameter Estimation 2 Cumulative Goodness of Fit
SLO-2 |Representation of  |Moments of Normal Estimators for Mean, Variance, |x2 Confidence Intervals — |[Examples
Data Distribution land Cov
S-2 | SLO-1 |Probability Poisson Distribution as  |Linear Regression Likelihood Functions t-distribution and t-statistic
Limiting case of Binomial
SLO-2 |Random Variables |Normal Approximation |Least Square Estimation of Properties of ML Conditions for t-testing
Regression Parameters Estimators
S-3 | SLO-1 |Probability Mass  |Operations on a Normal |Derivation of LLS estimators ML with binned data One sample test
Function Variable
SLO-2 |Probability Density |Operations on two Derivation of LLS Examples Two sample test
Function INormal Variables
S-4 | SLO-1 |Introduction to Random Numbers from |Least Square Fit Using Scipy  |CI with open data: GoF: Epidemiology
Python different distributions in Chemistry
SLO-2 Numpy
S-5 | SLO-1 (Mean and Variance (Joint PDF Bias and Consistency Cl with ML Correlation between
las Moments samples
SLO-2 |Skewness and Marginal Distributions  |Convergence and Robustness |Case Studies Paired Testing
Kurtosis
$-6 | SLO-1 |Cumulative Covariance Least Square for Polynomials  |Combining Measurements|Proportion testing
Distributions with ML
SLO-2 [Examples: Covariance Matrix Examples Estimated Variance IApplications of Proportion
Percentiles testing
S-7 | SLO-1 |Bernoulli Trial Error Propagation Least Squares with Binned Data |Hypothesis Testing Introduction to Bayesian
Statistics
SLO-2 |Binomial Distribution [Error Propagation with  [Normalisation Binary Classification Prior and Posterior
Covariance
S$-8 | SLO-1 |Introduction to Marginal Distributions  |Binned Data Fit Using Scipy ML to fit function with Paired t-test: Nutrition
S[02 Numpy Arrays land Joint PDFs open data: Economics
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S-9 | SLO-1 [Moments of Statistical and Confidence Interval (Cl) p-value Bayesian Estimation
Binomial Distribution|Systematics Error
SLO-2 |Cumulative Binomial|Statistical Error as Cl for Normally Distributed Confidence Level Connecting ML to
Variance Estimator Bayesian Estimation
$-10 | SLO-1 |Counting Statistics |Population and Sample |x2 Distribution® Likelihood Ratio Bayesian Testing
SLO-2 |Poisson Distribution |Sample Mean and Degrees of Freedom Likelihood Ratio Test Examples of Bayesian
Variance Testing
$-11 | SLO-1 |Moments of Poisson |Law of Large Numbers  |x2from a Normal Distribution ~ |x?test Bayesian Credibility
Distribution (Statement)
SLO-2 |Counting Statistics |Central Limit Theorem  (The variance of Normally Pearson’s and Neyman’s |Credible intervals
(Statement) Distributed Samples 2 fest
S$-12 | SLO-1 |Plotting in Matplotlib Visualising the Law of ~ |Counting Experiments: Decay  |Likelihood Ratio Test: Bayesian A/B testing:
Large Numbers and the IAtmospheric Science Retail
SLO-2 Central Limit Theorem
Learnin 1. Introduction to the Theory of Statistics; A Mood, F o . ; .
Resourges Grayhill, D Boes; McGrar\}A// Hill Education; 3rd edition 4. Stat|st|.ca| Methods ”?f.E?‘Pe”me”.t?' Physics; F
(2017). : .éai\rr;e\?, V\Ilc|>rlfd Smen.tl C|;CC 2nd”edgan (2096).
2. A First Course in Probability, S Ross; Pearson; 10th ed ' C:nl;lgz |:dge;r?\zte Li;?gdaizome)r.ger,
(2022). 6 Statistical Data Analysis; G Cowan; Oxford
3. A Students Guide to Data and Error Analysis; HIC ' Science Publicationg (1§98) '
Berendsen; Cambridge University Press. Statistics; RS L
Witte, JS Witte; Wiley; 11th ed (2017).

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination (50%

Level of CLA-1(10%) | CLA-2(10%) CLA -3 (20%) CLA -4 (10%)# weightage)
Thinking Theory| Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Remember

Level 1 30% - 30% - 30% - 30% - 30% -
Understand
Apply

Level 2 50% - 50% - 50% - 50% - 50% -
Analyze
Evaluate

Level 3 20% - 20% - 20% - 20% - 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper efc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
. . Dr Triparno
Dr Arvind Holur Vijay, ML Engineer, Tri3d, India br Saqd/p an Dutta, ‘D'p t of Mathgmatlcs and Bandyopadhyay,
Statistics, Old Dominion University, USA.
SRMIST.
. - . Dr Naga Rajesh A,
Dr Nabanita Ganguly, Data Scientist, Infosys, India. SRMIST.
Course | ;pg3G11T | CoUrse Allied Mathematics Course |6 Goneric Elective Course |-/ |-
Code Name Category 311/0/24
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Pre- Co- Progressive
requisite Nil requisite Nil Cg Nil
ourses
Courses Courses
Course Offering Data Book / .
Department MATHEMATICS Codes/Standards il
Course
Learning |, f learning thi is to: Learni P Learning O PLO
Rationale e purpose of learning this course is to: earning rogram Learning Outcomes (PLO)
(CLR):
CLR1 : ;Jndelrstandtheconceptofsets, relations and 11203l 112/31al5l6!l7!/81910/1112/1314]15
unctions
CLR-2: |Gain knowledge on the basics of logic
CLR-3: |Obtain the knowledge on polynomial equations i
CLR-4: |Gain knowledge on Matrices and its applications P iy 5 =
. |Comprehend the working principle of various calculus || § | 2| £ || @ =3 et = o
CLR-5: , Sl=I== S| @ = o o
techniques o &E|S E|F| o % = s
ol & GE) S ol 8 o R ols 1S c| 2
25| E elw|2 Sl @ 5 Z) Tl el |'E
=25 s8||<2(2 8222 LS| 3
Course S x|Z| 2 2|8|8|8|5|5| |=|B|s3
Learning At the end of this course, learners will be able ..'g RIS bs i 4= B|E5(Z2|2|al™
Outcomes |to: 5|8 8|25 25T 82 EB 3L
(cLO): 3 B8 L8122 8|552|3|818212(2
CLO-1: |Acquire the knowledge on sets and functions 3180(85||M|H|-|- - -] -|H|-]-]-
CLO-2 Gain the ablll_tyto identify science and engineering slaollMInl |- S R N S T N I
problems logically
CLO-3 " Understand the basic ideas about polynomial 3 lesle0liml |- S T e e I T I B
equations
CLO-4 - Apprgmatethe concepts of Matrices in real life A R e R R B R R e e R
situations
CLO-5: |Apply the knowledge of different calculus techniques | 1 [75(85||M |- |- |H|-|-|-|-|-|-|-|-|-|-]|-
Duration (Hour) Module 1 (12) Module 2 (12) Module 3 (12) Module 4 (12) Module 5 (12)
Sets - sets definition
SLO-1 |and representation of |Statements Polynomial equations  [Symmetric matrices,  |Introduction to calculus
S-1 sets
SLO-2 Examples for sets and  |Examples for Examples for Skew symmetric Differential calculus -
representations statements Polynomial equations  |matrices Introduction
Types .Of sels, connectives, ; Hermitian, skew Maxima and minima-
SLO-1 |operation on sets, Venn|~~ .~ Irrational roots 0 " :
di conjunction Hermitian matrices Introduction
iagram
2 Examples for types of  |Examples for Simple problems on
P yp pie Problems on irrational  |Examples for different |maxima and minima of
SLO-2 |sets and operations on |connectives, ! ! \
CO roots types of matrices functions of single
sets conjunction )
variable
. e . complex roots(up to .
SLO-1 Relat!on Types of Disjunction, negation third order equations Orthpgonal, Unitary Morg problemg on
Relation only) matrices maxima and minima
> Examples for types of Examples for Problems on equations Examples for More problems on
SLO-2 . Disjunction, negation . Orthogonal, Unitary ; .
relation with complex roots matrices maxima and minima
SLO-1 Tutorial Tutorial Tutorial Tutorial Tutorial
S4 Tutorial Tutorial Tutorial Tutorial Tutorial
SLO-2
S-5| SLO-1 |Equivalence Relation Tautology,. Reciprocal equations Cayley Hamilton Morg problem;qn
Contradiction Theorem maxima and minima
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Examples and Problems on tautology, |Problems on reciprocal |Problems on Cayley  |Radius of curvature —
SLO-2  |problems on I ; . .
X . contradiction equation Hamilton Theorem Introduction
equivalence relation
Approximation of roots Problems on Cavle Problems on Radius of
SLO-1  |Function - Introduction [logical equivalence of a polynomial . Y'Yl curvature- Cartesian co
) Hamilton Theorem :
S-6 equation - ordinate
SLO-2 [Types of functions Exgmples for logical ~ |Newton s Method- Eigen values— Eigen  |Problems on Radius of
equivalence Introduction vectors curvature
SLO-1 Problems for different  |tautological Newton’s method- Problems on Eigen More problemes on
functions implications Finding positive roots  [values— Eigen vectors |radius of curvature
7 Composite of two SEES e MiekIHIERIgE Problems on Eigen
SLO-2 P tautological Newton’s method- on tig Partial differentiation
functions e e e values- Eigen vectors
implications Finding positive roots
Tutorial Tutorial Tutorial Tutorial Tutorial
SLO-1
S-8 . v 3 3 -
SLO2 Tutorial Tutorial Tutorial Tutorial Tutorial
Problems on Newton’s
SLO-1 Examples for Arguments , Validity of |method- Finding Problems on Eigen Problems on partial
composite functions  |arguments reciprocal of a given  |values— Eigen vectors [differentiation
S9 number
4 Problems on Newton’s A
SLO-2 Composne of three ROl e method- Finding Square Problems on Eigen Morg prgblemg, on
functions ; values- Eigen vectors |partial diferentiation
root of a given number
ExamplSSiR Principal disjunctive orpetis riettiods Cramer’s rule- Euler’s theorem-
SLO-1  [composite of three P ! Introduction . )
" normal form Introduction Introduction
functions
S-10 : ;
Horner’s method Solving system of Problems on Euler's
SLO-2  |Problems on functions |Problems for pdnf Finding positive roots  {linear equations- ol
Crammer’s rule
Problems on composite |Principle conjunctive Problems'onl RSN Problems on More Problems on
SLO-1 3 method- finding roots g ,
of two functions normal form 3 Crammer’s rule Euler’s theorem
S-11 between given values
! More Problems on
Problems on composite , More Problems on More Problems on
SLO-2 . Problems for penf Horner’'s method ] ;
of three functions Crammer’s rule Euler’s theorem
SLO-1 Tutorial Tutorial Tutorial Tutorial Tutorial
$-12 Tutorial Tutorial Tutorial Tutorial Tutorial
SLO-2
1. T. Veerarajan, Discrete Mathematics, 7th Edition, Tata-  |3. P. R. Vittal, Allied Mathematics, 4th Edition Reprint, Margham
Learning Mcgraw hill, New Delhi, 2006. Publications, Chennai, 2013.
Resources| 2. A. Singaravelu, ALLIED MATHEMATICS, 3rd Edition, 4. S.G. Venkatachalapathy, Allied Mathematics, 1st Edition
Meenakshi Agency, Chennai, 2011. Reprint, Margham Publications, Chennai, 2007.

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) Final Examination (50%

Level of CLA-1(10%) | CLA-2(10%) CLA -3 (20%) CLA -4 (10%)# weightage)
Thinking Theory| Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Remember

Level 1 30% - 30% - 30% - 30% - 30% -
Understand
Apply

Level 2 50% - 50% - 50% - 50% - 50% -
Analyze
Evaluate

Level 3 20% - 20% - 20% - 20% - 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %
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# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications, Conf. Paper etc.,

Course Designers
Experts from Industry Experts from Higher Technical Institutions |Internal Experts

1.Dr. Y.V.S.S. Sanyasiraju, IIT Madras | 1. Dr. V. Subburayan, SRMIST

Mr. Madhan Shanmugasundaram sryedida@iitm.ac.in hod.maths.ktr@srmist.edu.in
Infosys Technologies
madshan@gmail.com
2. Dr. B. V. Rathish Kumar, IIT Kanpur 2. Dr. N. Balaji, SRMIST
bvrk@iitk.ac.in balajin@srmist.edu.in
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Course
Code

Course

ULT23AE2J
Name

Applied Tamil -l

Course
Category

(AE)

Ability Enhancement Courses

Pre-
requisite
Courses

Co-
requisite
Courses

Nil Nil

Progressive
Courses

;Course Offering
Department

Tamil

Data Book /
Codes/Standards

Nil

Course Learning
Rationale (CLR):

The purpose of learning this course is to:

Learning

Program Learning Outcomes (PLO)

CLR-
1:

SIGBIMH), HOWFQAFT G G5
BILLIBIS6T SIBWE QFIge

10

CLR-
2:

GBFSTer0reL Q&I Hmenib QF IS
QTR WemMm&eTU LD Qs flwg
Q&F IS

CLR-
3:

AN & 60TS S 60T & 60T60) NG5 GHLD
QEFWH WM HmnEH SWTHl&EHEGLI0D
WenrmenUWW|LD HMLF QFUIH6

CLR-
4:

CUEFFHE GV 560115 S161MIG6m6TL
Hlwg Q&UIg6

CLR-
5:

& 6001 60f1 & & LA LSl 60T LIGLBeumI
BILLIBIGMeTS Q5KLE QFUIge

Course
Learning
Outcomes
(CLO):

At the end of this course, learners will be able to:

Expected Proficiency (%)
Expected Attainment (%)

Investigative Skills

PSO -1
PSO -2
PSO-3

CLO-
1:

IETTHHH MM, &60VFQFTV6VTE S
Slemmenlls Q& If5SIQ 85 MeTEnH &6V

~>  Level of Thinking (Bloom)

-
()]

T |Fundamental Knowledge
™ |Application of Concepts

D
S

X |Link with Related Disciplines
T |Ability to Utilize Knowledge

—~  |Skills in Modeling
< |Analyze, Interpret Data

o

< Procedural Knowledge
T (Skills in Specialization

<  |Problem Solving Skills
—~  |Communication Skills

T |Analytical Skills

CLO-
2:

26r_gMmIGET 60 QL 9L EBHemnCWT@H
QFWeLI(HILD H M6 QLIMIGe6V

(o)
S

3
T
<

3T
—~
<
3T
~
oy
<

—
35
Sk

CLO-
3:

Hem6V, @ev&H W afllnFaeor
(DEM&EMET LD, QFWISIWIM &ens
SWMTH&@GLD HIL LIS 6D

Q5 HSIC&TETED &6V

70

65

CLO-
4:

LI6VGaUMI 6116 MBI E6TS GG T60oTL
CUEFSHGSHMmeVmW 3 nlaugeTalld,
FBHS G LI GLFFTETFTS

2 (HOUMGLD H&H MWL QMG

70

70

CLO-
5:

L0608 &evofleot] auldl, @ emeorwitn auLgdl
Q&TeoT(H CFI&HGD 2_eugearmaill
QEweLImh semer ol b6 & TeTEnH S5 6v

80

70

Duratio

n(h

9 9
our)

9

&I TH &6

GIB [ & IT6U0T6V
SIPlW&LD

alfFeorid —
2D PSLD

CUFFHEHT M6V

S-1

Quomdl/ .

20 4 2LEBENDSH M
QLM o
ASTTH

D& 675 S 6T
GBM&H&LD

CLUFF 6T
3|1 LILI6DL_&H6IT
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S L5

SLO|Ligr@nmis GIBT&:asLh — efnf&eor sererbllSemew] |@Q&uwLD
-1 |o&EgTH HEOTLM S | QUDSEET 1D GUIF& LD QUDETQLIMHL
S-2 el
SLO . . . . .
guﬁ]'g/ QLD,U'I GO S Teorey ®6w.5®u". GUIFF 6T 616N S5 6T |6T(LD & I (1H & 55 61T
-2 TG BI86T (PEMG6IT efllnJFeorLd
w,eof1C& ()
SLO |2 ulF@uoul @“ﬂl.“ . . . ) ) (D5 &I ([HE S 6T
: . Q&FMMH&6T Feng elllnfserid [Genl LI CLIFS
-1 |6l & SISH6T 3 / 9m
S-3 Liweorm(h) . L
TSI 5 SH6T
SLO| oygspm@damenr | GIBIT8sTeuoTey i . (Ul esTmLl &6 aud
. . : F6m6v D FeTLD . IO
-2 |3 LI G6T UM S S6IT Cu&s SLLEH
SLO iaa”r?ésasu GBILYWITS nFesy QEmHauTsey TS5 euf
1 [Oe alleorm vl |BH&H 6T (pemm Sl L&
S-4 uuim&)
SU)gwmﬂ@ ) SIFG 2615 - GUE R eoT SLL&&
9 2 (HeUMSHSL e CHIBS LjsvemLn R G FWW LD
2 LulHe by & LUIHES
SLO|gemevdQ & me ST 2a1 & a1 SlaUlg6 e 00, (DLEss
-1 |9lepssid CBISTeTey  |efllnfFerid e : okl
(DM EHLD LU
S-5 Nmawmde B
SLO ; ; 3 . L& -
QEMMH&HEHLD Gl L 2ar & |&TLS allqel i e NemLp
2 |56 Bemevd GBS TeIeY |6l nFFeTLD TOSSIMTUUL ey e g iy
QEFMMH&HEHLD 2 Lev@umgbujid
P - g*ﬂ@agﬂwwp
SLO|gemev&Q&meveuss |sem plilefled  |eflnfaerid Qsmleml ks |2 OSL
; d . ol : g 5 QFWUWLD
-1 |& apdflpenmseT |[GBIsMeore  |(QEFWwD LWlHS |efley GLIFE , .
0 QILOETQLIM(IHL
S-6 PEMMS6IT 3
&6l
SIR| >0 QY IR el I&erid CuUEFTeMI&HGIIW |euenevliL,
) gl I e Qewww LWIME |(5&H s6r 2 (HEUM& &L
2 GHH &6 Lum&
SLO 3 GBI & TEOT6L alemeuLiLL a6y
SEnDETT Q&b QFEUsHWNMGEms (CuFsHL LWIHE  |erwpsid
-1 |Q&Fmm&HeT ; .
LUImH& (DM & 6T
S-7 LBl i .8
SLO |BerGUg LIL&ED Q& W . . .
D QUM LI Fans 5].55@@@" Gu&&L LUWIMHS QJsme'\)ul%,mﬂeur
-2 . . . LD &IS6V LILLIGOT & 6T
SMVEFQFTMEHEH |(LLeMMEET
LD
SLO|Lwestuiml (& Q&S QFUSIWMETIHE |HevbaienrwmLed S
.. QUMRLIL : . A @) emeuoTW
-1 |QEmmHaeT oo fw &&H G6i 60T GBI &L ..
S-8 BIL_LIMGIG6T . BTV &I 6T
SLO | semevdQFmebeumas | . oL . . . _ |Eovbsi@TwmLel | @amemrul
-2 a0 uwerur® sert 255115560 |2-DDICHTHEESM & L _|BrevsU .
& 6015 & 60T6m DG 6T | LILLIGOTLIT(H) 861
SLO | BEEECIE T Wempufery  |Fmlensuuiey S0 505055 S0
1 2 (hUMSHSHLI TR G560 TUDSIFED Qsefleams QSEMLJeL 65
S-9 LWilm&A 2 M5 560 6iT
SLO Zgngﬁggw ATRGSD  |QFLHWMNEmSE |&H6e0HSIenTWTL ?&E’WLUG&LQS]
-2 Lume B-eooreyLd SWTHH5E0 LS LIWesTLIM(H S 6lT
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Learning
Resources

&TTHUNUW6, QL. LDTen &I, HLALDLI LIGVSHMVESLELD, HEHFmaLl, 1997.
BUIEFSHGEM6V, LD. H([HLOEM6, LT & L6558 BlemeulLLd, LDWLTTEU6TTSLD,

Wngleny, 2009.
GUEFTETI NS, 9.5).UFHST6eTTT, LMY Bleneulwlld, Q& eTement, 1961
@eneoorws AL, FHEH e &N Tweof e, FHHCITS WD LG LILSLD,
Wngleny, 2020.
GBI Tetorey, Ll6Tammeuss D, HLALD @) emeooTlls Hevails &Lp&LD,
https://www.tamilvu.org/

Learning Assessment

Bloom'’s Continuous Learning Assessment (50% weightage) . fo o .
Level of CLA—1(10%) | CLA—2(10%) | CLA—3(20%) | CLA—4 (10%)# | | mal Examination (50% weightage)
Thinking Theory |Practice| Theory | Practice| Theory | Practice [ Theory| Practice Theory Practice
T i 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30%
Understand
Level 2|20 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50%
Analyze
lovargl= aluaie 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20%
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Expert from Higher Technical Institutions

Internal Experts

1. Dr. P.R.Subramanian, Director,
Mozhi Trust, Thiruvanmiyur,

Chennai — 600 041.

1. Dr. V. Dhanalakshmi, Associate Professor,

Subramania Bharathi School of Tamil Language
& Literaturel, Pondicherry University,
Pondicherry

Dr. B.Jaiganesh,

Associate Professor & Head, Dept. of
Tamil,

FSH, SRMIST, KTR

Dr. R. Ravi, Assistant Professor and Head,
Dept. of Tamil, FSH, SRMIST, VDP.

Mr. G. Ganesh, Assistant Professor,
Dept. of Tamil, FSH, SRMIST, RMP.

Dr. T.R.Hebzibah beulah Suganthi,
Assistant Professor, Dept. of Tamil,
FSH, SRMIST, KTR.

Dr. S.Saraswathy, Assistant Professor,
Dept. of Tamil, FSH, SRMIST, KTR.
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LIT/IP|O|C
Course Course ; T Course -
Code |ULH23AE2J |- Applied Hindi - Il Category AE |  Ability Enhancement Courses (AE) 1 NE
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Data Book / .
Department HINDI Codes/Standards Nil
Course Learning . . o . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1 :| To find and analyze different types of Cinema 1123|123 /4[5/6|7[8|9/10/1112(13/14|15
CLR-2 : | To Discover the print Media in the present World Elalslle
- ™ S 2]
CLR-3 : | Writing report for Employability 8| } § g’- §, 5 £ 2| 0
CLR-4 : | Writing Reviews and Create Job Oriented learning =HEHE - 2% ol 5 2|P &
o .2 <4 N o=
CLR-5:|To Acquire technical words for various job Prospects ElE|E5||X ﬁ'_) £ 8lslg % sl 2 s 2
£1212||2|22 2|85 8|L|23|5|3
Elololl 8|82 EIH2 = =222l 5
Course Learning 5|22 58| < 2=18 25 2L ve
n q - — £ @D w2 e > B | = = ! N I
Outcomes (CLO): At the end of this course, learners will be able to: % g_ § g 5| = S22 228 ETR%38%
S| |<|Jla ||| Ea|jo|l<|a|a|a
CLO-1 : | To Understand the History and Documentary in Hindi Cinema 2|75/80||H|H|H|M|L|H|L|{M|L|L|H|M|-|-]-
CLO-2 : | To Comprehend Medlia Studies 2|8 |90||H|H|HIM|L|H|H|M|L|L|HM -
CLO-3 :| To Evaluate report Writing 2|75/95||H|H|M|L|H|{H|M{HIM|M|\HH |-]|-]-
CLO-4 : |Enhance their Writing Skills in Media Studies 2|890||H|H|L|H|{M|{H|L|H|H|MH |H |-]|-]-
CLO-5 : | To Understand and usage of technical words in Hindi 2|85|90||M|H|M|H|L|H|H|L|H|M\H|H|-|-]-
Duration
(hour) 9 9 9 9 9
SLO-1 HINDI CINEMA MEDIA AUR HINDI |REPORTAR] LEKHAN |FILM REVIEW&  |PARIBHASHIK
S-1 BHASHA VIGYAPAN SHABDAVALI
SLO-2 CINEMA KI AVDHARNA |AVDHARNA AVDHARNA ARTH RTH
SLO-1 UDBHAV SWARUP SWARUP PARIBHASHA ARIBHASHA
B2 SLO-2 VIKASH MAHATVA DDESHYA WARUP WARUP
DOCUMENTRI MOVE KI |MEDIA MEN BHASHA [IAHATVA AWADHARNA RAKAR
- SLO-1 | AvDHARNA KA PRAYOG
SLO-2 COMERCIAL MOVE KI UTTARDAYITVA REPORTARJ LEKHAN KE  |FILM REVIEW KA VADHARNA
AVDHARNA PRATI RUCHI JAGANA MAHATTVA
PRAYOJAN PRINT MEDIA REPORTAJ KI BHUMIKA  |VIGYAPAN AUR RAYOJAN
SLO-1 BAZAR
4 UDDESHYA ELECTRONIC MEDIA PRAYOJAN VIGYAPAN AUR DDESHYA
SLO-2
ROZGAR
SLO-1 MAHATVA MEDIA KI IMMEDARI |PRAYOG PRINT VIGYAPAN MAHATVA
$-5 PRAKAR SMACHAR LEKHAN UTTARDAYITVA VIGYAPAN KI RAYOG
SLO-2
BHASHA
SLO-1 PRISHTHBHUMI REPORTER KE GUN RIPOTAR] LEKHAN AWADHARNA DDESHYA
S-6 KARYASHALA SAHAITA PUNRIKSHAN ARTH WKANIKI SHABDAVALI KA
SLO-2
NMHATVA
SLO-1 |POCUMENTRY KIVIDHI | \yspaKSHTA LEKHAN VIDHI JAGLELISHA HINDI SE ANGREZI SHABD
S-7 DOCUMENTRY AUR SWARUP
SLO-2 |COMERCIAL MOVE MEN |PEET PATRAKARITA SAMAJIK DAYRA ANGREZI SE HINDI SHABD
ANTAR
COMERCIAL KI VIDHI UTTARDAYITVA SAHITYA ME RIPOTARJ | VIGYAPAN KE
ot SLO-1 LEKHAN PRAKAR EK DIN EK SHABD
- MOVE VISLESHAN VIGYAPAN KI
SLO-2 BHASHA GYAN PARIYOJNA KARYA VISHESHTAYEN SHABDON KA VISLESHAN
SLO-1 |PARICHARCHA PARICHARCHA PARICHARCHA VIGYAPAN MANG | pATH PRICHARCHA
S-9
SLO-2 |PRASHNABHYASH PRASHNABHYASH — |PRASHNABHYASH VIGYAPAN KA PRASHNABHAYASH
PRABHAV
Learnin Edited Book: “PRAYOJAN MULOK HINDI”, SRIJONLOK PUBLICATION, 2023, New Delhi.
R g 1.  Film Banti Hai aur Banati Bhi hai, Lekhika — Sonal, Neolit Publication
esources 2. https://navbharattimes.indiatimes.com/entertainment/movie-review/ articlelist/2325387.cms?curpg=3
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epustakalay.com/book/4858-hindi-patrakarita-by-dr-krishnbihari-mishra

hindisamay.com

3. https:
4. https:
5. https:

rajbhasha.gov.in/hi/hindi-vocabulary

Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
; Final Examination (50% weighta
Levelﬁ'fﬁ:?niing CLA-1(10% | CLA-2(10%) | CLA-3(20%) | CLA-4(10% | ' "a Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Rememb
Level{ | omember 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% -
Understand
Appl
Level2 [-PPY 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% -
Analyze
Evaluat
Lovel3 | o 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf.

Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Shri. Santosh Kumar
Editor : Srijanlok Magazine

Place: Vashishth Nagar, Ara — 802301

1. Prof.(Dr.) S.Narayan Raju, Head,
Department of Hindi,CUTN, Tamilnadu

1. Dr.S Preeti. Associate Professor & Head,
SRMIST

Alumni

Student

2. Dr. Md.S. Islam Assistant Professor,
SRMIST

Ananya Singh

Trainee Associate ( Finance Operations)

Cargill Business Services India

Building 9,2nd and 3rd Floor, Cessna Business Park,

Kaverappa Layout, Kadubeesanahalli, India, Bengaluru,

Karnataka

Maimunah sheik
Reg: RA2131001010006
Dept: of Biotechnology

3.Dr. S. Razia Begum, Assistant Professor,
SRM IST

4, Dr.Nisha Murlidharan Assistant Professor,
VDP,SRM IST
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L TIPO|C
Course Course e Course o
Code ULF23AE2J Name French for Specific purpose-l Category AE |  Ability Enhancement Courses (AE) 0 5|2
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering French Data Book / Nil
Department Codes/Standards
Course Learning . . L . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
C:"_:" Strengthen the language of the students both in oral and written 102/3[1/2(3 456 7|89 101112131415
CLR-|Express their sentiments, emotions and opinions, reacting to information,
2: |situations
CLR- .
3 Make them learn the basic rules of French Grammar. 2 -
- s (=2}
CLR- : . . Wy » AEEIEEE 8
4 Develop strategies of comprehension of texts of different origin IR 8 2| o
* m E = Ol=|T| S o (= = E
CLR-|Enable the students to overcome the fear of speaking a foreign language < § g 8|5 = =| 8 N ey & | %
. o X ) 2G| E|E|O|B|B|l= S 522 c|w
5: |and take position as a foreigner speaking French =S5 x RIS SI83 =k £|s|=
Ed‘&%c&’ﬁ%%gg_gg_gg
gzl eglelsl52 22|58 eS8
Course Learning | , . 0\ . I ihe Shi 5188|5838 <2582 s Bl |V
: | © = ®0 | 2| = =
Outcomes (CLO): t the end of this course, learners will be able to: % g 8|2\l x 82 22T ¢85 7R3
S| || <|Jja ||| Ea|o|j<|aja|a
CL(:)-oenablethe_sFudentstooyercomethe_fearofspeaklngafore|gn language ol7sleollHImMIH I HIMIHIH LI iMlHLL )
1: |and take position as a foreigner speaking French
CL(E)- To strengthen the knowledge on concept, culture, civilization and oleoloollmliml Ll alHIM Bl oMl -1
2: |translation of French
C;O To develop content using the features in French language 2|75/80 ||H|H|L|M|HIM|L{H|IM|M\H|H|-|-]-
C‘I‘.O To interpret the French language into other language 2|75|90||H|L|M\H|{M|{H|H|M|L|HM |L|-|-]|-
C;O To improve the communication, intercultural elements in French language | 2 | 80| 75||M|H|H|L | M| M|H|H|M|L |H M| - -
Duration
(hour) 9 9 9 9 9
By SLO-1 TOEIC Les quantificateurs Les prépositions de lieu Les verbes irréguliers ™ négation
SLO-2 |Qu'est-ce que c'est/ le génitif Les activités le futur et linterrogation
SLO-1 |A qui est-il destiné ? Les adjectifs t:;;?ﬁposmons * e Les activités
S-2 :
SLO-2 I’_es cgmpetences et pronoms possessifs Les activités les modaux I'exclamation
évaluées
53 SLO-1 |Le nom les pronoms les temps et La suggestion Les activités
SLO-2 |Le pluriel des noms Les pronoms personnels Les activités le conseil 'emphase
SLO-1 |Les indénombrables les pronoms compléments les aspects- Les exemples Les exemples
S-4 ; — — —
SLO-2 |Les noms composés Les activités Les activités le reproche Les activités
S5 SLO-1 |L’adjectif pronoms réfléchis Le présent simple Les activités limpératif
SLO-2 |Les comparatifs Les activités Les activités L’obligation Les activités
$6 SLO-1 |les superlatifs les adverbes Le présent be+ing la permission la voix passive
SLO-2 |les articles définis (the)  |Les activités Les activités linterdiction Les exemples
SLO-1 I;a:)amcles indéfinis (a, ’l;ﬁrzfge de (adVerDS BNl Les exemples La capacité les subordonnées relatives
S-7 e
SLO-2 |Les exemples Les activités Le,p,re‘terlt S|mple -Le lincapacité Les activités
prétérit be+ V-ing
SLO-1 |Les adjectifs L’ordre des adverbes Les exemples les verbes a particule Lgs subordpnnees
s-8 ’ circonstancielles
SLO-2 |Les exemples Les activités Bléfiﬁgesent perfect les verbes suivis de V-ing |Les activités
SLO-1 2{?2281 s possessis (this les prépositions- Le past perfect simple - [d'un infinitif avec sans to A ne pas confondre
S-9
SLO-2 |Les activités Les exemples biige_‘St perfect be + Les exemples Les activités
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Theory:

Learning

1
2,
Resources 3.
4
5

“Réussir le noueau TOEIC” Détails des épreuves, méthodologie, grammaire, et vocabulaire, Studyrama.
https://www.fluentu.com/blog/french/french-grammar
httos://www.elearningfrench.com/learn-french-grammar-online-free.html
https.//www.lawlessfrench.com/grammar
https.//blog.qymglish.com/2022/12/15/basic-french-grammar

Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
: Final Examination (50% weighta
Level%‘fﬁ?ﬂiing CLA-1(10% | CLA-2(10%) | CLA-3(20%) | CLA-4(10% | ' "alExamination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Rememb
Lovel | omember 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% -
Understand
Appl
Level2 [-PPY 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% -
Analyze
Evaluat
Level 3 | omate 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf.

Paper etc.,

Course Designers

Experts from Industry

Expert from Higher Technical Institutions

Internal Experts

1. Mr. Kavaskar Danasegarane
Process Expert

Maersk Global Service Center Pvt. Ltd

1. Dr. C.Thirumurugan Professor, Department of
Pondicherry University

French,

1. Mr. Kumaravel K. Assistant Professor & Head, SRMIST, KTR

2.Mr. Sharath Raam Prasad
Character Designer, Animaker
Company Pvt.

2. Mrs. Abigalai Assistant Professor, SRMIST, VDP
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Course Course . R . Course . P
Code UCY23S04L Name Inorganic Qualitative Analysis Category C Skill Enhancement Course o0lolal2l2
Pre- Co-requisite Progressive
requisite Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
%Lu};;e Learning Rationale | The purpose of learning this course is to: Program Learning Outcomes (PLO)
. Gain exposure to the practical knowledge of Feamming
CLR-1; |2 €xposure fo e p g 10234567 8/|9[10]11]12]13]14 15
inorganic reactions
CLR2 : Gain insight about the setting up a basic reaction for synthesis
" |of simple compounds 2
. |Learn about the analysis of different inorganic ] 3
CLR-3:| 7. ; ® £ <
cations and anions = > L s R}
. TR £ T 25| == 3 »
.| Gain knowledge about the structural elucidation of 8 o Q2 2003 © =2
CLR4: ; o = 2| 0|8|R|E (=] 2=
synthesized compounds = S 8|52 |8% o822 0
CLR-5 : [Know how to maintain the record of experiments conducted g v S_) 212 T8 =3 £16|2
= — = (5} = s X
£ I[E2(23|85/2|2|8|58|8|2
. = = ~| ®© = (12
Course Learning At the end of this course, learners will be ks] El's % 3| ‘3 £ 825 2l e
Outcomes o o= Blel=l2 =93 =2 = !
able to: [ clglx 8=E|= <285 T 3983
(CLO): 8 |2 25452l &le2al &R
CLO-1: |Understand the separation of inorganic cations and anions 4 e[RRI - 1 - ey - H -
CLO-2 : |Get awareness of safety techniques and handling of chemicals. 4 H - H -l - L] - -|H|- |-
CLO3 : Undgrstand how to carry out different types of 4 HI |- i -2l - | H -
reactions
i i - - -|-|-|-|H - |H|H|-]| -
CLO-4 - Apply the techniques for preparation of 4 H H
inorganic compounds
CLO-5 : |Acquire insight about the setting up a reaction 4 - | HI | | - - LN - | -
Duration (hour) 12 12 12 12 12
BURLRERE T Inorgahic Preparation of Potassium
SLO-1 Semi Micro Qualitative  |Semi Micro Qualitative |Semi Micro Qualitative ~ [compounds: triofalato ferrite (I
$-1 Analysis Analysis-3 Analysis-6 Preparation of Prussian Blue '
To
. 3 Qualitative analysis of a |Qualitative analysis of a Preparanon_oflnorgamc Preparation of Potassium
Introduction and . . = e compounds: g .
SLO-2 Hemonstratio mixture containing one  |mixture containing one Preparation of Prussian Blue trioxalato ferrite (1l).
anion and one cation.  |anion and one cation. P
Preparation of Tetrammine Preparation of Copper(l)
Semi Micro Qualitative | Semi Micro Qualitative |Semi Micro Qualitative  [Copper(ll) sulphate P PP
SLO-1 " . " chloride.
S5 Analysis-1 Analysis-4 Analysis-7 tetrahydrate
fo Preparation of Tetrammine
S-8 Qualitative analysis of a |Qualitative analysis of a |Qualitative analysis of a Preparation of Copper(ll)
SLO-2 |~ - : it > - Copper(ll) sulphate .
mixture containing one  |mixture containing one  |mixture containing one chloride.
. . : f ! f tetrahydrate
anion and one cation.  |anion and one cation.  |anion and one cation.
Preparation of (N,N)-
Semi Micro Qualitative  |Semi Micro Qualitative  {Semi Micro Qualitative | Preparation of Tristhiourea b|§(sa||Icy|dehyde)et.hylen
SLO-1 . : ; ) edi amine Salen Hy; and
Analysis-2 Analysis-5 Analysis-8 copper(ll) sulphate dihydrate |.
its cobalt complex
S-9
to [Co(Salen)].
S-12 Preparation of (N,N)-
Qualitative analysis of a |Qualitative analysis of a |Qualitative analysis of a ! I bis(salicyldehyde)ethylen
. L . o . - Preparation of Tristhiourea S .
SLO-2 |mixture containing one  |mixture containing one  |mixture containing one ) edi amine Salen Hz; and
; . . . . . copper(ll) sulphate dihydrate |.
anion and one cation. .  |anion and one cation.  |anion and one cation. its cobalt complex
[Co(Salen)].
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Learning |2
Resources |3.

1. A. 1. Vogel, A text book of Quantitative Analysis, ELBS 1986.
G. Marr, B. W. Rockett, Practical Inorganic Chemistry, Van Nostrand Reinhold Company, 1972.
H. T. Clarke., A Handbook of Quantitative & Qualitative Analysis, Arnold Heinemann, 1975.

Learning Assessment

Continuous Learning Assessment (50% weightage) . o .
’ Final E tion (50% hta
Leveli'ﬁﬁ:‘i‘nimg CLA-1(10% | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | "l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level - omemer 0% | - | 3% | - | 20% | - 20% - 30%
Understand
Appl
Level2 (~PY 50% | - | 4% | - | 50% | - 50% - 50%
Analyze
Evaluat
Level 3 |- o 20% ¢ ll IMo@ N | BT 30% . 20%
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,

Novugen Pharma, Malaysia

Analytical Sciences and Technology Transfer,

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

Dr. S. Shanmugan, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IlISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

Prof. M. Arthanareeswari, SRMIST
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L/ T/P|O|C
Course UCD23V05T Course Career Readiness and Professional Skills Course 4 Value Addition Course
Code Name Category
2/0(0/2|2
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering . Data Book /
Department Career Guidance Cell Codes/Standards
Course Learning ] . -~ r .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CI..R- Enable students to understand reasoning skills and mathematical 11203111213 /al5l6l7!8l9l1011112/13114 15
1: |concepts
CLR-|Prepare students for job interviews
2:
CLR-|Learn  structured  query language (SQL) to an
3: |intermediate/advanced level _ 3 o
CLR-|Learn the benefits of Python as a scripting language EIRIE||S 2|8, |3 = " _
4: 2 Z|E|E8|Z18 5|8 |8 |52 g
= o =
CLR-|Develop life-long skills students can use to seek jobs, internships|| = § qg’ 2 é 3 % N N 2| B é “ 2 . % g
5: |and make career changes A E R R R SR EHEE Q|5
Flo|lgl|lo|8|c|S | = | & cl®| L9 @
Course Learnin S|IE|EE B2 8|28 25 222 85
Oor sz] eaciog. Atthe end of this course, leamers will be able to: |2 | 8| 2|/ 2|5|Z| 8|2/ £2|5 88 €72 S e
Rralfis (CLO) , 3852258825 <2488 %085
::I..O- Solve the problems on reasoning 3ls0l75! H M L L TR i
;:l'.o- Face interviews confidently sleolzsll o - Iml-Iml-1-1-10 Hl -1 -1 HIH
CI..O- Understanc{ the importance arjd major issues of database security slzslzollA Ml - Ml Hl =Tl -1 - Ml oA M
3: |and the maintenance of data integrity
CI..O- Utilise essential programming components including variables,| o | 7o\ 20!l |\ il - Tl ol oo Iml oAl - A M
4: |conditional logic, loops, and functions to create simple programs
gl'.o- Assist students in choosing a career path during their course slzslzoll - Imlml - Ll =AMl - Lol -1 - |RIA
Duration (hour) 6 6 6 6 6
] Self-Image and Self- SQL - Introduction to . y )
o SLO-1 |Partnership Presentation saL SQL - Joins Class coding basics
SLO-2 Partpershlp related Etiquettes SQL Statement Classes SQL - inner joins —Join Clgss cod_mg basics —
solving problems Syntax quiz session
. ; Interview Skills - Introduction to § Understanding Data
. SLO-1 |Cryptarithmetic Introduction Dafahabek Introducing Python Structures
SLO2 Cryptarithmetic — solving Dosqnd Don'ts during | SQL - Databases & Introducing Python Object Python for Data
problems Interview RDBMS Types
g . Mock Interview — SQL data types - Python - Data Types &
. SLO-1 | Ordering, Ranking Session 1 Introduction Operators Python Data Types
. Mock Interview — , Overview of Python
SLO-2 |Grouping Session 2 SQL data types Python’s Core Data Types Data Types
SLO-1 |Venn Diagrams concepts I\S/Igsc:iéztgnﬂew— SQL - Syntax Introduction to Functions |Python Structures
S-4 . - -
| Venn Diagrams solved  |Mock Interview — _ . Overview of Python
SLO-2 questions Session 4 SQL - Data Type Syntax | Why use Functions Data Structures
HR Round - Practice SQL - Commands . . )
5 SLO-1 | Types of Paragraph Session Introduction Python — Functions basic |Python — Collections
| Paragraph Forming HR personal Interview — |SQL - DDL, DML . ) Improving Code
SLo-2 Questions Mock-Session Commands Coding functions readability
6 SLO-1 |Types of Sentences Email Etiquettes SQL - Subqueries Introduction to Classes Collection Module
. Email Drafting — Do’s Non-correlated - Collection Module in
SLO-2 |Ordering of Sentences and Don'ts Subqueries Why Use Classes? Python
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Learning
Resources

1. Abhijit Guha,

Quantitative Aptitude for Competitive 4.
Examinations, Tata McGraw Hill, 5th  Edition 2018.
2. Dr. AgarwalR.S, Quantitative Aptitude for Competitive
Examinations, S. Chand and Company Limited, 2018
Edition 2020.
Edgar Thrope, Test of Reasoning for Competitive

Examinations, Tata McGraw Hill, 6th Edition 2020.

Bhatnagar R P, English for Competitive Examinations,

Trinity Press, 2016

5. C.J. Date, A. Kannan, S. Swamynathan, “An
Introduction to Database Systems”, Eighth Edition,
Pearson Education, 2006.

6.  Karl Beecher, “Computational Thinking: A Beginner's

Guide to Problem Solving and Programming’, 1st

Edition, BCS Learning & Development Limited, 2017.

Learning Assessment

Continuous Learning Assessment (100% weightage)
Level %'190{('_‘ s Level of CLA-1 (20%) CLA-2 (20%) CLA-3 (30%) CLA-4 (30%)#
inking
Theory Theory Theory Theory
Remember
Level 1 20% 10% 25% 25%
Understand
Appl
Level 2 22/ 50% 50% 50% 50%
Analyze
Evaluate
Level 3 30% 40% 25% 25%
Create
Total 100 % 100 % 100 % 100 %

CLA-1, CLA-2 and CLA-3 can be from any combination of these: Online Aptitude Tests, Classroom Activities, Case Studies, Poster Presentations,

Power-point Presentations, Mini Talks, Group Discussions, Mock interviews, etc.

# CLA -4 can be from any combination of these: Assignments, Seminars, Short Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,

Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Limited, Chennai

Mr. M. Ponmurugan, Executive PMOSS,
Cognizant Technology Solutions India Pvt.

Dr. G. Saravana Prabu, Asst. Professor,
Department of English, Amrita Vishwa
Vidhyapeedam, Coimbatore

Dr. Sathish K, HOD, Department of Career Guidance,
FSH, SRMIST

Ms. Deepalakshmi S, Assistant Professor, Department
of Career Guidance, FSH, SRMIST

Course Course . . Course Internship/ Project/ Community L|T|P
Code S2GMOTL Name L el e Category 7 Outreach 0(0| 0
Préy Co-requisite Progressive
requisite |Nil Nil Nil
C Courses Courses
ourses
Course Offering . Data Book / ;
Department Chemistry. Codes/Standards Nil
(Assessment Method - Fully Internal)
Learning Assessment
Continuous Learning Assessment
(100% weightage)
Review -1 Review -2
(Activities) (Project report and Presentation)
Project Work 50% 50%
Total 100%
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Semester -V

Course Course . Course i . LiTPoOC
Code UCY23501T Name Chemistry of d and f-block elements Category C Discipline Specific Core 31102/ 4
Pre- Co-requisite Progressive
requisite | Nil c Nil C Nil
Courses ourses ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
%Lu};;e Learning Rationale | The purpose of learning this course is to: Program Learning Outcomes (PLO)
: - - Learning
CLR-1: eGka;:?r; :;lgwledge of characteristic of the d- and f-block 112 34 5/6l/7 8l9l10/11 12/13/14|15
CLR-2 Utilize the of some important compounds of d and f-block
" |elements A
CLR-3 : |Address the magnetic properties and color of complexes ] g,
.| Get knowledge on important properties of d- and f-block € S 2| @ -
CLR4 - clements and their extraction 38 38835 S § h< 2|2
CLR5 : Employ the importance of these elements and their o § 5 2 % QX o5l2 ‘g >
" [compounds in our day to day life 2 2|2 2lels|gl=lelsn|Sl5|2
£ ||E|18222|5|8|2|23|8|5
Course Learning = é Sl s g @ 2 = ; 5 UE) SIS
At the end of this course, learners will be 5 S SIE B EIR2EE SV
Outcomes able fo: T o|=|2 §£E£%‘$§ El=lolold
(CLO): ' g ||[2|25|&|5|2 |5 %2883 %R22|8
.|Understand the general characteristic of the d- and f-block O N N I 7 R B - - -
CLO-1: 3 p 4 H H
elements and the general horizontal and group trends in them
. |Describe the preparation, property, structures and uses of -] - - -l -H|-|-
CLO-2: ; 4 - H
some important compounds
CLO-3 : | Study the magnetic properties and color of complexes 4 Hl-]-]- o B e e B I H
. . . i 3 = _ i _ L - _ e u _ _ _
CLO-4 - Regllze the {mportantpropemes of d- and f-block elements and 4 H H
their extraction
CLOS - Appreciate tl?e importance of tﬁese elements and their 4 T M| -]-|-|-|-]-
compounds in our day to day life
Duration (hour) 12 12 12 12 12
Charge-transfer spectra: Iron: Passivity-degree
SLO-1 Transition Metals (d |ligand-to-metal charge Radii of Ln(lll) cations _|Oxidation states and theones -
- block elements) |transfer Theories and conditions
S of rusting
Position of d-block Protection of iron from
; metal-to-ligand charge . ) Radii of tri and tetrapositive rusting
SLO-2 |elements in the ¢ Lanthanide contractions | . . q C ial § f
eriodic table transfer actinides ommercial forms o
P Iron: Cast iron
general AT CEISSCEE actinides contractions Manufacture of cast Iron
SLO-1 (characteristics of d- |circular dichroism Consequences of C £ actinid . from H )
block elements Lanthanide contractions | 2S¢ © SERQIseS contraction  from Heamaiite
52 metallic character  |optical rotatory dispersion Blast fumace:
SLO-2 atomic s?e reochemicrz}all P Colour and magnetic | Colour and Formation of construction, functioning,
o " ; . properties of Lanthanide |complexes chemical reaction takes
and ionic radii information from CD
place and by-products
Atomic volumes and . Wrought lron:
» . . . electronic spectra and . - Manufacture from cast
SLO-1 |densities, melting  |cooperative magnetism, E ion of | Properties of actinides iron. P .
and boiling points ormation of complexes iron. Properties and uses
of cast and wrought iron
Properties dependent on
53 lonisation potentials standard reduction
lisation p ) ) potential: reduction - Steel: Varieties of Steel
SLO-2 oxidation states- magnetic properties it The later actinide elements. Manufact f steel:
“ Icolour and Introduction property Banu ac u’reo See
electronic spectra GSSEMEr's process
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Duration (hour) 12 12 12 12 12
SLO-1 P ract|_ce:_calcu|at|0n Practice: calculationin  |Practice: Problem
in lonisation : ) . T .. .
; magnetism solved in electronic Practice: identification of the Practice: Rusting Iron
S-4 potentials
spectra complexes based on colour
SLO-2
maanetic proverties of Siemens-Martin’s, Duplex
. 9 prop " and Electrical process.
complex formation, |tetrahedral and octahedral | Electropositive character . .
) ) X . Comparison between Properties and uses of
SLO-1 |catalytic and complexes: para and and liberation of ; . .
; . ; : Lanthanide and actinides steel. Comparison of cast
magnetic properties |diamagnetism, hydrogen ; A
S5 iron, wrought iron and
steel
Comparison of I . .
r . ! . - Silver: Extraction of silver
transition elements  |ferromagnetism and Extraction of lanthanides {uranium-occurrence .
SLO-2 e . . . from argentite and horn
and non- transition |antiferromagnetism from Monazite sand metallurgy silver
elements
synthesis and determination of magnetic |Separation of lanthanide ) : ! To get silver from
SLO-1 |reactivity of properties elements: Fractional gzgz:a;r?goh‘;elgg: B 1 argentiferous lead and
vanadates Gouy's method crystallization method 4 silver ornaments
56 synthesis and anomalous magnetic gy e . Gold: Extraction of gold
SLO-2 [reactivity of moment [rediod [l e oventiigaides and from alluvial sands and
Change in oxidation actinides. :
chromates auriferous quartz
method
synthesis and ) et . . Refining of gold
SLO-1 [reactivity of ol guscept|b|llty lon exchange method S poriceanclloes Properties and use of
di and the spin-only formula of some d and f-block elements
s-7 |chrom.ate gold
synth_e_5|s and the effects of temperature |Solvent extraction Titanium: Extraction of Ti from |Colloidal Gold and Purple
SLO-2 reactivity of ; i
on peff method rutile of cassius
molybdates
SLOA Practice: Practice: peff and s Practice: separation y Practice: Different steels
S-8 Reactivities calculation methods PraCt'C‘?' extraction
SLO-2 Extraction and metallurgy
SLO-1 sihthesSll single molecular magnets Productio,cREIgIde Extraction of Ti from limenite Merog Extraghon of
tungstates metals mercury from cinnabar
spin and orbital Purificat q ¢
S-9 A contribution to the - S : uiEaiggiand uses o
reactivity of ; Uses of lanthanides and |Purification and properties of ~ |mercury
SLO-2 magnetic moment 1 - ]
tungstates . their compounds Titanium Amalgams: Iron and
spin cross over rule
copper amalgam
synthesis and ™ ] L Thorium: Extraction of
SLO-1 [reactivity of Inner Transilion Metgls — [LomparbamtelweclE Uses of Titanium Thorium from monazite
) (f - block elements) and f-block elements
of Manganite sand
$-10 . eSilication of .2 Dlock Actinides: Introduction Extraction of Thorium by
synthesis and elements e - _— . .
e - . Position of actinides Vanadium: Extraction of V from |electrolysis
SLO-2 ¥ iEac el FEEIAINGELETES elements in the periodic |carnotite Properties and uses of
of permanganate  |elements in the periodic P P
table Thorium
table
synthesis of general characteristics of [general characteristics Uranium: Extraction of
SLO-1 . A = Extraction of V from varnodinite |Uranium from
polycations lanthanides of actinides :
pitchblende
S Occurrence and Electronic Properties and uses of
reactivity of ' . e Occurrence and Purification, Properties and Uranium
SLO-2 . configurations Oxidation ) ) .
polycations states Electronic configurations |uses of V metal
SLO-1 |Practice: Practice: magnetic Practice: .. ..
$-12 Reactivities moment problems Lanthanides and E;?fz:i:ct(iedns ELari(;itch(etions
SLO-2 Actinides
1. S.Prakash, G.D. Tuli, S. K. Basu, R.D. Madan, Advanced Inorganic Chemistry — | Sultan Chand & Sons Publishers 2006.
Learnin 2. P.L. Soni, A Textbook of Inorganic Chemistry, Sultan Chand and Co., 1977.
Resourges 3. R. Gopalan, Text Book of Inorganic Chemistry, 2nd edition, Hyderabad, Universities Press, (India), 2012.
4. K. F.Purcell, J. C. Kotz, Inorganic Chemistry W.B. Saunders Co, 1977.
5. J. E. Huheey, Inorganic Chemistry, Prentice Hall, 1993.
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6.  P.Atkins, T. Overton, Shriver and Atkins' inorganic chemistry 6th Ed. Oxford University Press, USA, 2010.
7. C. E. Barnes, Inorganic Chemistry 4th Ed. (Catherine E. Housecroft and Alan G. Sharpe). Journal of Chemical Education,
2003.

Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
’ Final E tion (50% hta
Leveli'ﬁﬁ:‘i‘nimg CLA-1(10% | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | "l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level - omemer 0% | - | 3% | - | 20% 20% 30% -
Understand
Appl
Level2 (~PY 0% | - | 50% 50% 50% 50% -
Analyze
Evaluat
Level 3 |- o 30% 20% | - | 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications efc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras

Email: gsekar@iitm.ac.in

Dr. S. Shanmugan, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IlISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

Prof. Dr. M. Arthanareeswari,
SRM IST
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Course Course . . Course R - LiTIPlOC
Code UCY23502J Name Analytical chemistry Category D Discipline Specific Core 3lol32/4
Pre- Co-requisite Progressive
requisite | Nil p quIstte | v 9 Nil
ourses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
%Lu};;e Learning Rationale | The purpose of learning this course is to: Program Learning Outcomes (PLO)
To make the students aware about the basic concepts in Learning
CLR-1: |analytical chemistry (S unit, mole concept, concentration 1/2/3/4|5/6|7|8|9(10{11/12|13(14]15
terms etc.)
.| To make the students aware about the general steps in
CLR-2: ; :
chemical analysis and common laboratory apparatus.
To make the students aware about errors in chemical
CLR-3 : |analysis, accuracy, precision, uncertainty, and calibration 2 °
curve. 0| o= =
.| To make the students aware about quantitative methods of £ 2358l ol © &
CLR4 analysis g8 (|&8|2 g &|8 3 = (=
u o = 0Ol ol Tl E =
CLR5 : To make the students aware about various separation % ) § = % ‘_,§ 2 o B é <g) 2 b
" Imethods, spectroscopy, microscopy and mass spectrometry. £ = w8 S -8 ﬁ > g » § S|z
£ 22|85 822382
- = 2|5 ° - ® |l ®
Course Learning At the end of this course, learners will be o & SIE|BlE=lE & = 5 g f;3, Rk
Outcomes ; [} S| Z|ol2lE2ISIPB 2 EIS ololo
(CLO): able to: HIEHEEEHEEEEHHEEEEEE
5 — L /0 [ wn =0
CLOA1 - i);gﬁm the concept of SI unit, mole concept and concentration 4 H Co T T I I 7 T R R HI- |- |-
CLO-2 : |Acquire knowledge about common laboratory apparatus. 4 H -l -|lH|-]-]- Sl -l -]
. |Understand the basic terms in chemical analysis that includes - - - e I e e e R R N I
CLO-3: iy . e A 4 H M
error, accuracy, precision, uncertainty, and calibration curve.
CLO-4 : | Acquire knowledge about quantitative methods of analysis. 4 H| | |H o Tl T
CLOS5 - Acquire knowledge about spectroscopy, microscopy and mass 4 R R | - Lj-|-1-]-]-]-
spectrometry.
Duration (hour) 18 18 18 18 18
SLO-1 Introduction  to  analytical|Laws of chemical Stgf'?if;]n;tzand Preparation of solutions, S;t?}:giﬁ: a}ggsl;::rgf
chemistry. combinations. i standard solutions. oH meter 9 '
§ ' ' Atomic mass, average |Introduction to ; ; .
Chemical reactions and . - - Introduction  to  analytical| Thermogravimetry
SLO-2 ) atomic mass, gram solutions and their s
equations. ; . methods (TGA) and applications
atomic mass concentrations.
- ) ’ . Introduction to
SLO-1 Se_ven basic units, derived Unified mass(amu) Masslpercentage_, Genergl steps in chemical quantitative methods of
units. molarity, calculations  |analysis. .
analysis
Introduction to common
S-2 . ) 1 Mole concept and Molality and laboratory apparatus - burettes, I )
SLO-2 |Dimensional analysis. molar masses, formula ) . : Gravimetric analysis
i calculations pipettes, meniscus readers,
' weighing bottles
i - ' Percentage Normality and Weighing balance, construction ) .
SLO-2 | Significant figures. composition calculations. details, errors in weighing. Volumetric analysis.
SLO-1 |Error, accuracy, precision, . Parts per million, parts Funnels, chrqmatographlg . .
. .~ .. '|Empirical formula and i columns, desiccators, drying ~ |Centrifugation
S-3 uncertainty, and calibration per billion, parts per ' :
molecular formula o . ovens, filter crucibles, rubber  |methods.
SLO-2 |curve. trillion and calculations. policeman
Visiting a chemical laboratory  [Laboratory practice of |Determination of pH of]
SLO-1 |to geta clear idea of different  |weighing different different solutions using|Determination of concentration|TGA  analysis  of
laboratory apparatus samples in a weighing |pH meter of acids by volumetric analysis |different samples.
balance.
§-4,56 Laboratory practice of
SLO-2 using desiccators,
chromatographic
columns, burettes,
pipettes etc.
SRM Institute of Science and Technology - B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023 118



Duration (hour) 18 18 18 18 18
SLO-1 A brief introduction to Analvsi . .
: i . . i ysis of an Infra-red Basics of light
S-7 .02 Polarography and applications. |Centrifugation methods |UV-visible spectrum. microscopy
spectroscopy
Introduction to separation Introduction to I ¥ A brief introduction to nuclear  [Bright field microscopy
SLO-1 spectrometer and its ] i
s-8 methods. spectroscopy parts. magnetic spectroscopy and applications
SLO-2 |Solvent extraction Electromagnetic waves RSO ATS nmr spectrometer and its parts. Dark f'ek.j MICroscopy
spectrum. and applications
3 . . ’ Phase contrast
SLO-1 |Chromatography MR W07 sREIMines:- | A bivalifijgdliction ig Analysis of a nmr spectrum.  |microscopy and
reasons Infra-red spectroscopy -
applications
S-9 A brief description Fluorescence
; about different Infra-red spectrometer |A brief introduction to b
S0, Electrophaege spectroscopic and its parts. microscopy MRS CoPY
techniques.
SLO-1 |Laboratory practice of Sample measurements |Sample measurements | Sample measurements in a nmr{Sample measurements
$-10.11 separation of mixtures by in a UV-visible in an Infra-red spectrometer. in Bright. Dark and
S - solvent extraction. spectrometer. spectrometer. Phase contrast
12 !
SLO-2 microscope.
i Classical ionization p
SLO-1
$-13 Confocal microscopy L?Q;Zlggg shgiryp sources in mass MALDI Se;?:f;[gr;?eltn s
SLO-2 Py spectrometry P ¢/
SLO-1 fan introduction to electron Introduction to mass Amilogf llonlzatlon el Analysis of a mass
S-14 micros spectromet sources in mass Paper spray ionization specti e
SLO-2 Py P 1, spectrometry P
SLO-1 . ; ; . .
d Scanning electron microscopy |Mass spectrometer and ... |Analyzers in mass Applications of mass
W SLO-2 (SEM) its parts Electrospayiqizatian spectrometry spectrometry
$-16,17, Bl Sample imaging in|Sample measurements | Sample measurements using |Elemental analysis by
18 SLO-2 Sample imaging by SEM. TEM. ysipg e;lectrospray mass spectrometry mass spectrometry
5 ionization source.
Theory:
Learnin 1. A.S.Douglas, M. W. Donald, Fundamentals of Analytical Chemistry, 2022.
Resourges 2. C.H. Daniel, Quantitative chemical analysis, 7t edition 2006.
3. R.V.Dilts, Analytical Chemistry — Methods of Separation, Van Nostrand 1974.
4. D.L.Pavia, G. M. Lampman, G. S. Kriz, Introduction to spectroscopy, 5t edition Cengage Learning 2015.

Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
; Final Examination (50% weighta
Leveli'f%‘i‘niing CLA-1(10% | CLA-2(10%) | CLA-3(20%) | CLA-4(10% | | "a Examination (0% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Rememb
Level 1 Us;n:r?tas; 30% | 30% | 30% | 30% | 20% | 20% | 20% | 20% 30% 30%
Appl
Level 2 Azzlzze 40% | 50% | 50% | 40% | 50% | 50% | 50% | 50% 50% 50%
Evaluat
Level 3 C‘r’:a‘::e 30% | 20% | 20% | 30% | 30% | 30% | 30% | 30% 20% 20%
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,

Prof. G. Sekar, Department of Chemistry,

1.Dr. Rahul Narayanan, SRMIST
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Analytical Sciences and Technology Transfer, IIT Madras

Novugen Pharma, Malaysia Email: gsekar@iitm.ac.in

Email: ravianalytical@gmail.com Prof. Sukhendu Mandal, Department of
Chemistry, llISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. Dr. M. Arthanareeswari,
SRM IST
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Course Course| Statistical Thermodynamics and Group Course T - LITPIOC
Code UCY23503T Name Theory Category C Discipline Specific Core 3l110l2/4
Pre- - .
requisite | Nil C%-requlsnte Nil Progressive Nil
ourses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning q q .
Rationale The purpose ol RIS EoRER Program Learning Outcomes (PLO)
(CLR): Learning
_,. |Understand the basic principles & concepts of
CLR-1: statistical thermodynamics 1/2/3/4|5/6|7|89(10{11/12|13[14|15
CLR-2: Strengthen the knowledge in numerical problems in statistical =
" |thermodynamics. o 2
CLR3: Understand the basic concepts of Born- € S 2 = E 3 o
" | Oppenheimer approximation & Partition function 8 3 8 2 12y é S g é 2
CLR-4 : |Understand the concept of group theory and applications. 0} § 5 % % N < o 212 g &
CLR-5 : |Understand the crystal systems and symmetry operations. é’ 4 8 £ E r_g g % % & A= S|2
= S| % 2|X|0|lE 8|2 23R H
Course Learning = g é % S 2 g = ﬁ % (g g 8
At the end of this course, learners will be k] 5828l I8 258 2L v
OdrEs able to: 2 2lalx §§E§%$§ E 5329
(CLO): ' 3 225832552835 828¢82
CLO-1: |Learn the basic principles of statistical thermodynamics. 4 Hi-|-1-]-]-IM|-]-]-|-|H|-]-]-
CLO-2: Acquaint studgnts with the numerical problems in statistical 4 Hinl- H - - - EO B R R
thermodynamics.
. |Gain the knowledge about concepts & approach of - -l -l - L] - -]
S statistical thermodynamics 3 H M
CLO-4 : |Learn the concept of group theory and applications 4 ATty | Ll | - Mg - || | -
CLO-5 : |Explain the crystal systems and symmetry operations 4 -lHl - -1 -|LIH|--1-]-|-1-1-/|-+
Duration (hour) 12 12 12 12 12
InCe il Thc.arm.odynamm by Group theory-Basic Use of G.O.T. to
SLO-1 Statistical properties |n'tlerms of the Bose-Elnstleln concepts construct character
. partition condensation tables for
e function molecular point groups
S-1 - . point group
i Thermodynamic Group theory-Basic molecular point groups
Inrpductiglet properties In terms of Bose-Einstein concepts
SLO-2 Statistical the partit q i
thermodynamics e partition condensation
function
Thermodynamic Thermodynamic Symmetry elements and | Character tables for point
SLO-1 Types of statistics prope;rjt;sa?of;irlldeal properties of an ideal Mgy ppetations groups
gas BE gas
S-2 Thermodynarmic Symmetry elements and Crystallographic
Maxwell- . . Thermodynamic symmetry operations symmetry
SLO-2 properties of an ideal . .
Boltzmann . properties of an ideal
- monatomic
statistics BE gas
gas
Thermodynamic Group postulates Crystal Systems
SLO-1 Bose-Einstein properties of an ideal |Quantum statistics: ideal
statistics diatomic Fermi-Dirac gas
$3 g8
Maxwell- Types of Statistics- Calculation of
SLO-2 Boltzmann . . ) . )
statistics -Practice Practice rotational constant Calculate Ithe fractions of Matrix-practice
fluorine atoms
) " Relative population of the Crystal Systems -
Bose-Einstein - . rotatlonallpartltlon two quanrum states — Practice
S-4 | SLO-1 e ! Statistics-Practice function -
statistics-Practice Measurement Measurements
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Duration (hour) 12 12 12 12 12
. . Relative population of the |~ Symmetry of crystals-
SLO-2 Bgsg E'”S‘e'f‘ Statistics - Practice Cglculanon of two quanrum states - Practice
statistics-Practice rotational constant
Examples
Ohi _— ” . Types of groups Molecular symmetry and
SLO-1 Ferm! Dlrac Vlbratlonallpartltlon Fgrml D!rac crystallographic
statistics function distribution
symmetry
S5 Thermodynamic Types of groups Quasicrystals
SLO-2 Ferm!-[?lrac Vlbratlonallpartltlon properties of an ideal
statistics function
FD gas-
Statistical Point groups Applications of group
Evaluation of thermodynamics of theory
SLO-1 Lagrange's ortho- and para Molar partition
undertermined hydrogen Application of |  function of a system
S6 multipliers BE statistics to black
body radiation
Evaluation of Other postulates Decomposing a reducible
Lagrange's Vibrational partition Partition function for a representation into its
SLO-2 . ; ; .
undertermined function real gas ireducible
multipliers representations
Equilibrium constant Point groups Group theory and normal
Molecular partition Application of BE of an ideal gas modes of vibrations of
SLO-1 function of an statistics to black body reaction in polyatomic molecules
S-7 ideal gas radiation terms of partition
functions
Fermi-Dirac Molecular Parition Zero-point energy - Group representation- | Vilbration modes of NHz
SLO-2 statistics - functions *radice practice Practice ‘Molecule - Practice
Practice
Evaluation of Group representation— | Vilbration modes of BF3
Lagrange's Molecular Partition Electronic Partition Practice with examples ‘Molecule - Practice
SLO-1 Undetermined functions for Ideal Gas - Function -
Multipliers - Practice Measurement
S8 Practice
Maxwell- Reducible representation - | Vilbration modes of BF3
Boltzmann Translational Partition Electronic Partition Calculation ‘Molecule - Practice
SLO-2 distribution : . Function -
. Function - Practice
equation - Measurement
Practice
SLO-1 Representations of Procedure for
molecular point groups determining the
Translational Quantum statistics- The Einstein theory of irreducible
S-9 i q , o )

SLO-2 partition function Introduction heat capacities representations of the
vibrational modes in
nonlinear molecules

Rotational ek ¥, Heat capacities of | Great orthogonality theorem Nonnal modes of
$-10 S partition function oo instoin gas monatomic crystals vibration of H20 molecule
Vibrational Bose-Einstein The Debye theory of Important properties of | Selection rules for atomic
SLO-2 " : A o : o
partition function distribution heal capacities irreps spectra - applications
Colgatier Russell-Saunders Modes of vibration- normal modes of
SLO-1 Avogadro's Einstein gas calculation coupling - Practice | representation - Practice vibration of a tetrahedral
S-11 number molecule
Stirling Standard Integral- The Debye theory - H20-Modes of vibration- Irreduublg-
SLO-2 e ; : . . Representations-
approximation Practice Practice representation - Practice Pract
ractice
SLO-1 Stirling Boltzmann distribution - Calcu'late th.e. Coordinate axis system for | vibrations of an AB
$-12 g electronic partition .
SLO-2 approximation Measurement function H20-Practice molecule
Theory:
. 1. B.R.Puri, L.R. Sharma, M.S. Pathania, Principles of Physical Chemistry, 35t edition, New Delhi ShobanLal Nagin Chand and
Learning Co. 2013
Resources 2. P.W. Atkins, Physical Chemistry, W. H. Freeman and Company 8 edition 2006.
3. D.W.Ball, Physical Chemistry Textbook, Cengage India Private Limited, 2021
4. F.A. Cotton, Chemical Applications of Group Theory", John Wiley & Sons 2015
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Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
d Final E tion (50% hta
Leveli'fﬂ?;‘i‘niing CLA—1(10%) | CLA-2(10%) | CLA-3(20%) | CLA-4(10% | | ma Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 |—omomoer 30% 30% 20% 20% 30% -
Understand
Appl
Level2 (Y 40% | - | 5% | - | 50% 50% 50% -
Analyze
Evaluatt
Level3 |- onae 30% | - | 20% 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. G. Madhuraiveeran, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, llISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof, Dr. M. Arthanareeswari,
SRM IST

SRM Institute of Science and Technology -

B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023

123


mailto:ravianalytical@gmail.com
mailto:gsekar@iitm.ac.in
mailto:sukhendu@iisertvm.ac.in

Course Course . . Course e . . LiTipiojC
Code UCY23D01T Name Nanomaterials and Nanochemistry Category D Discipline Specific Elective 3l10l204
Pre- Co-requisite Progressive
requisite | Nil c Nil C Nil
Courses ourses ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Cours.e Learning Rationale | The purpose of learning this course is to: . Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: |Acquire sound knowledge about nanochemistry 11234 |5[6,78[9/10/11[{12[13/14]15
CLR-2 : |Understand the fundamentals of nanochemistry S
CLR-3 : |Learn the synthesis of nanomaterials = _"8” 2 b B - "
.| Gain deep knowledge about the analytical techniques to 8 2|8 2|5 3 T =2
CLR-4: X : 2 =| 8 S =8 Aa ==
characterize the nanomaterials =3 5| 3|o|2| R X olg|2 g 7]
CLR-5 : |Learn carbon nanostructures and their synthesis é’ X 8 % =) r_g 8 % S| s S| 2
< e = [<F) = | s | X
£ |18525/&/5/8|52)3|8)2
i S| S| S5 | @© c
Course ST At the end of this course, leamers willbe | ‘& g8 2|8 258 2L e
Outcomes ; = S| = e =lel=9 s = .
able to: 2 cla|lx|8|=E|=|=c| 28/ E|®|2 922
(CLO): 3 22585255 283<%828¢82
. |Understand the phenomenon underlying the nanomaterials ST TN B T B -] -
CLO-1: i 4 H H
based products in use
CLO2 - Ident(fy the su:tablg methods for the synthesis of any Hinl |- - - |- e N N
specific nanomaterial
CLO-3 - Guide for the suitable technique to characterize 4 M . -|L]-|-]-1]-]-
" |nanomaterial and understand the obtained results
.| Synthesize and carbon nanomaterials and modify them il - =F| Al | -l - IR - | -
CLOA4: ; ; 4 H H
and design based on the requirement
Understand the parameters responsible for the catalytic - - - UM - - -] -] -
CLO-5 : |efficiency of nanomaterials and tune them for better 4 - | H H
performance
Duration (hour) 12 12 12 12 12
Introductionto  |Basics of nanofabrication Discussion on various  |Bonding in carbon, new carbon |Nanocatalysis:
nanoscience and |methods techniques available for |structures fundamentals
nanotechnology characterizing the
SLO-1 . .
nanomaterials for their
S size,
shape, morphology
Introductionto  |top-down, bottom-up Scanning electron Bonding in carbon, new carbon |homogeneous vs
SLO-2 |nanoscience and |approaches microscope (SEM) and  |structures heterogeneous
nanotechnology examples catalysis
discussion on gas phase, liquid phase, Discussion on various  |carbon clusters effect of surface area,
various solid phase synthesis techniques available for effect of particle size
phenomenon at characterizing the
SLO-1 . .
nanoscale nanomaterials for their
size,
52 shape, morphology
discussion on self-assembly, templated Transmission electron  |discovery of C60 shape and
sLo.2 |nano size synthesis, microscope(TEM), morphology
examples and a
comparison with SEM
discussion on Sol-gel synthesis Discussion on various  |alkali doped effect of
nano shape techniques available for |C60, superconductivity composition
SLO-1 characterizing the in C60
S-3 nanomaterials for
crystalline phase
SLO-2 discussion on Synthesis through X-ray powder larger and smaller bimetallic system
nano surface electrodeposition diffraction (XRD) fullerenes etc
Tutorial: discuss  |Tutorial: discuss the Tutorial: explain the Tutorial: discuss the Tutorial: effect of
S4 | SLO-1 nano size advantages of sol-gel experimental part of superconductivity composition
synthesis XRD in C60
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Duration (hour) 12 12 12 12 12
Tutorial: Tutorial: how to synthesis | Tutorial: discuss the Tutorial: explain bonding in | Tutorial: explain
discuss about  |nanostructured materials by |various techniques carbon, new carbon about effect of

SLO-2 nano surface electrodeposition available for structures surface area,
characterizing the effect of particle
nanomaterials for size

crystalline phase
Discussion on fundamentals of nanoparticle |Discussion on various  |carbon nanotubes: synthesis  [nanomaterials for
surface energy  |formation techniques available for photo-catalysis:

SLO-1 characterizing the Introduction and
nanomaterials for overview

S-5 oxidation
states
Discussion on Thermodynamic X-ray photoelectron single dye degradation
SLO-2 |surface approach, supersaturation  |spectroscope (XPS) walled carbon nanotubes
stabilization
characteristic Nucleation and growth of  |textural properties structure and characterization of organic

SLO-1 |length nanoparticles (surface area, pore carbon nanotubes transformations
volume, pore size)

S-6 self-assembly homo vs hetero nucleation  |N2 sorption techniques |structure and characterization of |plasmon assisted

SLO-2 for textural properties of |carbon nanotubes photo-catalysis

i the
materials
SLO-1 defects Synthesis of nanoparticles, |Thermal analysis mechanism of formation band gap tuning in
Metallic, semiconducting nanomaterials
S-7 size quantization |Synthesis of nanoparticles, |TGA chemically modified carbon band gap tuning and
SLO-2 Metallic, nanotubes photocatalytic
semiconducting performance
Tutorial: Discuss |Tutorial: explain about the | Tutorial: N2 sorption Tutorial: explain about the Tutorial: explain band
sLo-1 | nucleation and growth of techniques for textural  |chemically modified carbon gap tuning in
surface nanoparticles properties of the nanotubes nanomaterials
s-8 stabilization materials
Tutorial: discuss |Tutorial: what arethe Tutorial: explain TGA | Tutorial: discuss about structure | Tutorial: discuss
SLO-2 about different  |different synthesis and characterization of about plasmon
kind of defects  |techniques of nanoparticles carbon nanotubes assisted photo-
catalysis
surface plasmon |Synthesis of nanoparticles: |Solid state NMR for Doping, functionalizing Nanomaterials for
SLO-1 quantum dots, oxides, characterizing nanotubes water splitting
S-9 hybrids functionalized materials.
conductivity Synthesis of nanoparticles: |Peculiar Examples of  |application of carbon nanotubes |Nanomaterials for

SLO-2 quantum dots, oxides, materials characterized water splitting

hybrids using NMR
tunneling, micelles and microemulsion |Scanning tunnelling Carbon nanowires nanomaterials for

SLO-1 as microscope CO2 capture

$-10 templates for synthesis (ST™)
magnetism 0D, 1D and 2D Examples of materials  |synthetic strategies: nanomaterials for

SLO-2 nanoparticles, characterized using gas phase and solution phase  |CO2 capture
ST™M growth

SLO-1 |defects core-shell Atomic force microscope |growth control nanomaterials for

S-11 nanoparticles (AFM) CO2 conversion

SLO-2

Tutorial: explain  |Tutorial: discuss about 0D, | Tutorial: what are the | Tutorial: What are the Tutorial: discuss the

SLO-1 |conductivity 1D and 2D nanoparticles uses of STM and NMR? |application of carbon nanotubes |nanomaterials for

S-12 CO2 conversion

Tutorial: explain | Tutorial: explain about core- |Tutorial: discuss about | Tutorial: discuss about gas Tutorial: discuss the
SLO-2 |magnetism shell atomic force microscope |phase and solution phase nanomaterials for
nanoparticles (AFM) growth CO2 capture
Theory:
Learning 1. C.N.R. Rao, A. Muller, A. K. Cheetam, (Eds), The Chemistry of Nanomatgrials, John Wiley & Sons 2004.
Resources 2.C. P. Poole, Jr. F. J. Owens, Introduction to Nanotechnology, Wiley Interscience, New Jersey. 2003.
3. K. J. Klabunde, Nanoscale materials in Chemistry, Wiley- Interscience, New York, 2001
4. T. Pradeep, Nano: The Essentials in Understanding Nanoscience and Nanotechnology, Tata McGraw Hill, New Delhi, 2007.
5. T. Tang and P. Sheng, Nano Science and Technology — Novel Structures and Phenomena, Taylor & Francis, New York, 2004
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6. U. Heiz, and U. Landman,Nanocatalysis, Springer, New York, 2006

Learning Assessment

Continuous Learning Assessment (50% weightage) . o .
’ Final E tion (50% hta
Leveli'ﬁ:ﬁ?ﬂimg CLA-1(10% | CLA-2(10% | CLA-3(20%) | CLA-4 (0% | |l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level - omemer 30% 0% | - | 20% 20% 30% -
Understand
Appl
Level2 (~PY 40% | - | 50% | - | 50% 50% 50% -
Analyze
Evaluat
Level 3 |- o 30% 20% 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. Srinivasa Rao, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, llISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. Dr. M. Arthanareeswari,
SRM IST
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Course Course Course e . . TlPlO|C
Code UCY23D02T Name Energy and Fuels Category D Discipline Specific Elective 3l10l204
Pre- Co-requisite Progressive
requisite Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning AP .
Rationale The purpose ol RIS EoRER Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: IL:)l(nglonstrate broad knowledge of chemistry of Energy and 112 34/ 5/6l/7 8l9l10/11 12/13/14]15
.| Impart the basic knowledge about the types and
CLR-2: A
characteristics of energy and fuels il
.|Develop skills in the analysis of various energy sources and ] o
fuels-based chemicals = o> Lo K]
: - - - £ T 25| | 3 »
.| Develop competence in the analysis of various physico- 8 Q| Q2 203 © =2
CLR-4: j . o = 20|88 & = | =
chemical properties of energy systems and fuels = S|o|g|= T | g2 <g) b
CLR-5 : |Impart knowledge about green energy and fuel systems g x S_) % ] g 8 % S| = &2
s 1El:512585/8/828|82
. = = ~| ®© = (1o
Course Learning At the end of this course, learners will be ks] £l % 3| ‘3 =812 5 2l e
Outcomes D o= Sl =lael=92 5 = .
able to: [ clolx 8|=E =2 8«2 33
(CLO): 3 2258625 & 2885288
CLO-1 : | Gain insight about energy and fuel resources 4 Hl-|-|-1-IM/ -|-|-|-|-|H|-]-]-
CLO-2: Understand various categories of energy conversion and 4 HIH Hl |- O I e N T A
storage systems
CLO3: Attain knowledge about electrochemical/solar energy storage 4 HI -1 u M| -]-]-1-]- - -
systems
CLO-4 : |Understand the green hydrogen fuels 4 H| | " |H|" T mEma T (RN | C
CLO-5 : |Perceive the importance of energy and fuels in future 4 SlH - -IM|-|H|-|-]-]-|-1-1-1|-+
Duration (hour) 12 12 12 12 12
Defin'iSsl Introduction to Solar Introduction to Carbaiigs (of Coal,
SLO-1 | units of energy : Natural Fuels Fractionation of Coal
energy alternative fuels
$-1 and power Tar
Conservation of Photovoltaic cells- . ) Uses of Coal Tar
SLO-2 energy components and uses Need for alternative fuels| Synthetic Fuels based Chemicals
; Manufactured Solid A
SLO-1 Energy resources EIectrochemlcaI Seios Types of alternative fuels| Fuels and their ReqU|S|te§ of 2 Good
layer capacitor (EDLC) Characteristics Metallurgical Coke
S-2 Introduction to Manufactured Solid Coal Gasification-
SLO-2 | energy conversion| Electrochemical double | Introduction to non- Fuels and their Hydrogasification
and storage layer capacitor (EDLC) | renewable and Types Characteristi Catalviic Gasificati
systems aracteristics atalytic Gasification
Petroleum and
SLO-1 Petrochemical
Need of energy Industry: Composition
Storage and i Migheriomance Charcoal, Briquettes of crude petroleum
S-3 . and Applications of Fuel Production ! ’ - .
conversion EDLC and Bagasses Paraffinic, Asphalitc
SLO-2 systems and Mixed Base Type
Crude Petroleum;
Petroleum Products
SLO-1 Energy Practice: Coal
Conversion Calculation of Practice-Renewable e GaS|f|cat|(‘>rI1-l
S-4 ) Practice: Solid Fuels  |Hydrogasification,
Parameter- capacitance energy sources Petrol d
SLO-2 | Practice etroleum an
Petrochemical Industry
SLO-1 Introduction to electric Manufactured Liquid )
S-5 l-ygtee?n(: energy vehicle and hybrid Introduction and Types Fuels and their mtr‘?r(;uggogutglGreen
SLO-2 y vehicles Characteristics ydrog
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Duration (hour) 12 12 12 12 12
Methods of Advantages and Hvdrogen Production
SLO-1 energy production |  drawbacks of electric Methods of Production Gasoline or Petrol ycrog
; . Methods
S-6 and storage and hybrid vehicles
Electrochemical System components— Electrochemical/Photo
SLO-2 | energy Different configurations | Characteristics of Fuels | Diesel Fuel chemical Production of
production-Basics |  of Hybrid vehicles Hydrogen
Electrochemical . . . . )
SLO-1 energy conversion Power split devices- Solid Fuel Kerosene Qil and Blast | Combustive properties
Basics Furnace Gas of hydrogen
and storage
S Electrochemical Problems associated
SLO-2 | ©nefay conversion nghlenergy a_nd POWET | Solid Fuel Coal liquefaction with Hydrogen as Fuel
and storage- density batteries )
icati and Solutions
Applications
SLO-1 : 0| Practice: Hydrogen
S-8 (E:nergy Densﬁy Devices-Practice Practice-solid fuel PractCo{igicHS production systems
SLO-2 alculation fuel sources
,Hydrogen Fuels
SLO-1 Magnetic and,
chemical energy Introduction to Bio - Water Gas, Producer
S-9 . Liquid Fuel . Hydrogen Gas Storage
SLO-2 | Systems- Energy Technologies Gas, and Oil Gas
Introduction
SLO-1 Primary Batteries Performance, Emission
and Secondary Introduction to Wind Composition and Uses |and
$-10 Batteri Gaseous Fuel . -
SLO-2 atteries- Energy systems of Gaseous Fuels CombustionAanalysis in
Fundamentals Engines
81.0-1,[™agrodugiEiiEEE Uses of coal in various
S-11 ion battery and Introduction to Fuel cell Natural and Coal Gas e trie W o) and Safety Aspects of
i solid-state vehicles Hydrogen Fuel
SLO-2 ; Non-fuel
batteries
SLO-1 Practice- i Practice: Coal in ol
$-12 Differences E?:CI&E:I Corpaaents Practice-Different fuels various industries — ;r:rztlie.sHs);g:])gen
SLO-1 | between batteries Fuel and Non-fuel ge sy
Theory:
1. P. Mason, Energy and Fuel Hardcover — 2020.
Learning 2. F.Diaz-Gonzélez, A. Sumper, O. Gomis-Bellmunt, Energy storage in power systems, 1st Ed., Wiley, 2016.
Resources 3. A Demirbas, ‘Biodiesel A Realistic Fuel Alternative for Diesel Engines’, Springer-Verlag London Limited 2008.
4. R.A Dave, IP, Modern Petroleum Technology,Vol 1, Upstream,Ed. 6th ed., John Wiley & Sons. Ltd, 2000.
5. Industrial Chemistry, Vol -I, Ellis Horwood Ltd. UK,1990.
Learning Assessment
, Continuous Learning Assessment (50% weightage) s T o
Levelﬁ'ﬁ;‘i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20%) | CLA-4 (0% | | mal Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Level 1 5;’:;2:;’; 30% | - | 30% | - | 2% | - | 20% - 30% -
Appl
Level 2 AEZ|§ze 20% |- | so% |- | so% | - | 50% : 50% -
Evaluat
Level 3 c\::al:: ¢ 30% | - | 20% | - | 30% | - | 30% : 20% :
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,

Course Designers
Expert from Industry Experts from Higher Technical Institutions |Internal Experts
i ) Prof. G. Sekar, Department of Chemistry,

Dr. Ravikiran Allada, Director, IIT Madras 1. Dr. G. Madhuraiveeran, SRMIST
Analytical Sciences and Technology Transfer, Email: gsekar@iitm.ac.in
Novugen Pharma, Malaysia Prof. Sukhendu Mandal, Department of .

o ) . : . 2. Prof. Dr. M. Arthanareeswari,
Email: ravianalytical@gmail.com Chemistry, IIISER, Thiruvananthapuram

o o . SRM IST
Email: sukhendu@iisertvm.ac.in
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Course Course . . Course . . TPOC
Code UCY23G02T Name Polymer chemistry and its uses Category G Generic Elective Course 3l100l2/4
Pre- Co-requisite Progressive
requisite | Nil Nil Nil
C Courses Courses
ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning i . .
Rationale The pumosc SllEIoR b SEEERkY Learni Program Learning Outcomes (PLO)
(CLR): ng
CLR-1: |[Exposure to polymers and their chemistry 112 456 |7[8]9/[10]11]12]13[14 /15
CLR2 Get knowledge on synthesis, properties and
" |applications of different kinds of polymers
Learn this course will develop skills on synthesis of
CLR-3 : |conducting polymers and understand the significance and &
applications of conducting polymers o _“g’,
: : 3 e £
CLR4 : Enrich the knowledge'on biopolymers and blodegradablq E 5L . % © -
polymers and the basic aspects of polymer nanocomposites 8 2182 s 8 o = |2
. |Knowledge on materials developed with polymers and their a 3| 5 2 2/8|€ g 29 &
CLR-5: o . g n (<)) C(_)q);= =X 2 c|lw»w
applications in today’s on demand applications £ g 2le 8l5leln L£|5 =2
= |8 S g2 gE|8IL 235K &
. ARG EE R
= [} 5
Course Learning At the end of this course, learners will be 5 ||EIBIEB|c2|sI8 28 2 S|
Outcomes i 3 |22 Slel=le 292 = = >
able to: [ caéo:=:wgoEm888
(CLO): 3 225 flslfls 22488 & 222
CLO-1 : | Develop knowledge on polymer science 4 M| -] -[-|H|-|-]|-]-|-]-[H|-|-]|-
CLO-2 : | Synthesis of different types of polymers and their uses 4 - |H Hl- L] -|-|-1-1-1-]1-]-
CLO-3 : | Get knowledge on ionic, conducting and biopolymers 4 M| -] - H|-|H|-]|- -l -]
CLO-4 : |Modern use of polymers for today’s on-demand applications 4 H H
CLO-5 : |Use of polymer in medical science 4 -l L -] -JH|-|H|[-]-]-1-1-1-/|-1]-
Duration (hour) 12 12 12 12 12
Introduction to e polyaromatic conducting Usgiaiiiner for
SLO-1 Introduction to LCPs | polymers (example 1) ) . designing drug
polymer polymers: synthesis .
S carriers
SLO-2 S Use Synthesis of bioionic Examples controlled drug
polymers (example 1) release
Step-growth R RENBCLLC Tiain- Applications of bioionic Polyaniline, Rilysponsive
gLl polymrzatiog cgain olymers (example 1) olypyrrole & polythiophene polymers
S-2 mechanism polymers (example 1) poly P polypy polythiop
Application of LC main- | o ietians of bioionic
SLO-2 example chain %FI) mers (example 2) Use Application
polymers (example 2) poly P
Radical chain A ot lonic crosslinking and Poly(3,4- .
SLO-1 polymerization: SIS c(r:(lgnl]_(;,ep:);ymers ion exchange ethylenedioxythiophene) Photc;rlefnp:rr;swe
s-3 mechanism P (PEDOT) poly!
SLO-2 Example Side-chain LC polymers Use pon(p-phenerne sulfide), Application
(example 2) poly(vinyl carbazole)
54 SLO-1 Tutorial session Tutorial session Tutorial session Tutorial session Tutorial session
SLO-2
lonic chain Properties of side- chain Applications of conducting .
o lonomers based on ; Magnetically
SLO-1 polymerization: LC polyethylene polymers: polymer responsive polymers
S-5 mechanism polymers rechargeable batteries
SLO-2 Examples Applications Polystyrene Examples enzyme responsive
polymers
Chain . Polyelectrolytic Applications ,Of conducjtmg Shape memory
R Photochromic polymers: polymer:
SLO-1 Copolymerization: complexes ! polymers
. LCPs sensors/biosensor
S-6 mechanism
SLO-2 Examples chiral- Applications Examples Applications
photochromic LCPs
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Duration (hour) 12 12 12 12 12
Ring opening C )
SLO-1 polymerization: LC block copolymers Inorganic ionic . Electrochemical actuators Smart hydrogels
. polymers (synthesis)
S.7 mechanism
SLO-2 Examples Use Applications Examples Applications
SLO-1 Tutorial session Tutorial session Tutorial session Tutorial session Tutorial session
S-8
SLO-2
SLO-1 Polymer stereo LC composites Synthesis of conducting Electroluminescent Polymers in
S-9 chemistry polymers tissue engineering
SLO-2 Examples Applications Examples Applications Examples
- il 5 ¥ Introduction to biopolymers and | Polymers for medical
SLO-1 g?%ﬂgj;'t?gn O?Yn:tehris('gxzfn'ﬂf 1) Polyacetylene biodegradable polymers devices
$-10 o ad P (synthesis)
. Synthesis of ionic poly(p-phenylene
SLO-2 Examples polymers (example 2) vinylene) (PPV) Examples Examples
Characterization of | Applications of ionic Polyheterocyclic e Polymers
; 4 Characterization of .
SLO-1 | polymers (chemical) | polymers (example 1) conducting " . nanocomposites
g - biopolymers: NMR .
S-11 polymers: synthesis (synthesis)
SLO-2 Charactenzano_n of | Applications of ionic Examples Mass spectroscopy Examples
polymers (physical) | polymers (example 2)
SLO-1 Tutorial session Tutorial session Tutorial session Tutorial session Tutorial session
$-12
SLO-2
Theory:
1. A. R. West, Basic Solid State Chemistry, 2nd Ed., John Wiley &Sons Ltd., 1999.
2. K. J. Klabunde, Nanoscale materials in Chemistry, Wiley Interscience, New York, 2001.
Learning |3. C. Giacovazzo, Fundamentals of Crystallography, Oxford University Press, 2002.
Resources |4. W. D. Callister and D. G. Rethwisch, Materials Science and Engineering: An Introduction,9th Ed., Wiley, 2013.
5.D. J. Ward, Materials Science, Lerner Classroom, 2008.
6. W Wagner, S Sakiyama-Elbert, G Zhang, M Yaszemski. Biomaterials Science: An Introduction to Materials in Medicine, 4th Ed., Academic Press,
2020.
Learning Assessment
Continuous Learning Assessment (50% weightage) i . !
, Final E tion (50% hta
. i'f::i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20%) | CLA-4 (0% | |l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 —omeroel 30% 30% 20% 20% 30% :
Understand
Appl
Level2 (R 40% 50% 50% 50% 50% -
Analyze
Evaluat
Level 3 |- o 30% 20% 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

Certifications etc.,

# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Course Designers
Expert from Industry Experts from Higher Technical Institutions |Internal Experts
Prof. G. Sekar, Department of Chemistry, 1. Dr. Avijit Baidya, SRMIST

IIT Madras
Email: gsekar@iitm.ac.in

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram

2. Prof. Dr. M. Arthanareeswari,

Email: sukhendu@iisertvm.ac.in SRMIST
Cot ‘Name Course G Generic Elective Course LITIPIOIC
Code |UPY23G04T| Name Solar Technology Category “Trlol2le
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Pre- Co- Progressive
requisite | Ni/ requisite | Nz/ g Nil
Courses
Courses Courses
Course Offering Physics and Data Book / Nil
Department Nanotechnology Codes/Standards
E:;;fat C(aéilﬁi The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR- |Acquire l,mslc knowledge on estimation of solar radiation at 1120311213 14l5l6l718l9l1011]12113114]15
1: the earth’s surface
CLR- |Familiarize with the principles of thermal energy collection
2 and storage
CLR- é g
3: Understand the physics of pn junction solar cell Elal =l o = st
5 : o 3 O | XX || o] 8.8 =
CLR- |Know about various PV materials and their importance in|| & | S| /|| 9| & 3| &/ < g g 2| o
4: solar cell technology a|lgigllEl2|A 329 Al % i
CLR- |Familiarize with various concepts of solar photovoltaic system || | & gl & SIZIEIS| o & 8|22
. . q EEAG& HO—QN:Q-MQC_,w
5: design and installation SIBIE|Z|B|I=S|S|IEIEIZ 52585
E|E|<|| S| @5 8|5|8|E|83|E|%
== S| 3 = | & SIS E|lalElg
wEE“‘§§§€95u”§nE§3~Nm
Course Learning  |At the end of this course, learners will be able % 3|3 _§ S E|RI3el2NE 2 EIE| | |
o =L =
=]
CLO-|Know about the present energy scenario and the potential of solar
1 : 2180 |75||H|-|-|-|-|-|-|-|-|H|-|H| -|-]-
: energy option for future energy
CLO-|Have a knowledge of the solar thermal collectors and the need for
[ 28070 H H{-|-| |-|-|-|H[-|-]-|-]-+-
2: thermal energy storage
CLO-
3: Gain a fundamental understanding of solar photovoltaics sy 1Y
CLO-|Apply various concepts to describe how electricity is produced and
) ) 2180|75|| - |\H|-|-|H| |-|-|-|H|-|-|-|-]-
4 utilized with commercially available solar panels
CLO-|Differentiate between solar thermal and solar photovoltaic
; 2180|75|| - |H|-|-|-|-|-|H|-|H|-
Sk technologies and their applications
Bron 12 12 12 12 12
(hour)
Solar th | aoplicati Semiconductors as solar cell
Introduction to energy ; . Pt ETEENTENS material
SLO- ) Introduction to concentrating | Types of solar heating and ' Solar module and array
scenario and need for solar ; Monocrystalline and
1 . collectors cooling " concepts
option polycrystalline
Systems ¢
materials
S-1 Formation of energy bands
Definition of terms and types Natural circulation water and Series and parallel connection
SLO- |Solar radiation at and outside s P heating band gap of
2 |[the earth’s atmosphere . System, Forced circulation Concept of direct and indirect |cells
concentrating collectors, :
water heating system band
gap
Solar spectrum, solar Conoept of solar space Charge carriers in [naton In serles
SLO- ’ . |Compound parabolic collector, |heating . connection, Mismatch in
constant and concept of air q " semiconductors )
1 mass Geometry Space heating systems using parallel connection
S- active methods
2 The Sun-Earth movement, ; . ) . Carrier concentration and Design and structure of solar
SLO- o Tracking requirements, Passive heating concepts S modules
declination angle, and ] : distribution . .
2 abparent motion of the Sun Calculation of solar swing Basic concepts and fabrication
PP process
i Thermal storage wall '
. Performance analysis of : Concept of electric field and '
SI]O Solar radiation geometry compound a:f::i?)use and sunspace | ENeTYY Power ratings of PV modules
S- parabolic collector g P band bending
SLO- Definition of various angleg Symmetric and asymmetric  |Solar thermal heating market: Quqlltatlve understanding of Effect of temperature
2 and mathematical expression |cases Present and future carrier
relating them generation and recombination
SLO- Problems/Demos/
1 |Calculation of declination Case study Simulations/Seminars: Energy Problerr_\s/Demos_/ e
; ' . ' Simulations/Seminars: Series
S4 angle, local apparent time, | Problems/Demos/ Solar thermal heating market: |to wavelength conversion ’
. ) i and parallel connecting of
SLO- |hour angle, and angle of Simulations/Seminars Present and future Electrons and hole cells of different parameters
2 |incidence on a solar collector concentrations in doped p
semiconductors
s- | sLo- Empirical estimation of solar |Performance analysis Solar space heatin Introduction to pn junction Introduction to balance of
5 1 radiation on horizontal of compound technoIFc)) ; 9 Qualitative analysis of system
surface parabolic collector 9y formation of (BoS)
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Practical applications and pn junction under equilibration |Need for batteries and
present conditions converters
market
Introduction to space cooling n iunction in non-equilibrium Concept of maximum power
SLO- |Monthly average hourly ) and pn jun g point
! L State-of-the artin CPC ’ . condition ;
2 |global and diffuse radiation refrigeration tracking
Cyindrical parabolic collector, Solar absorption refrigeration tBhIfeiSIng ofpnjincton and
SLO- |Solar radiation on tilted Orientation and tracking P 9 . Concepts in PV system design
1 |surfaces modes system current-voltage equation of a
S- pn
6 junction diode
SLO- |Empirical equation for direct, |5 o once analysis Passive cooling concepts pn junction under illumination Stand-alone PV system
2 diffuse, reflected, and total configurations
radiation
Measurement of solar — ) . . ;
SLO- |radiation, principle of Denvaltlon of lpstantaneous Ventilation and ground cooling Qeneratlon of photovoltage Concept of Hybrid PV systems
1 . collection efficiency, concept Light generated current
Sirheliometer Paraboloid dish collector
S-
7 Sea- T montly Evaporative cooling,Radiative
average daily global radiation | Central receiver collector P 9, ) Qualitative idea of Types and
SLO- : A ; cooling IV equation of solar cells ) : )
on horizontal surfaces at Heliostats and the receiver = . issues with hybrid systems
2 different locations.Calculation g g e e
of solar flux on tiltéd surfaces GomeEp's
SLO- | Calculation of monthly Case study: Case Study:
1 |average daily global radiation | Estimation of instantaneous | Solar space cooling Mapping solar cell y: .
: i y Y y ) Performance analysis of
S- on horizontal surfaces at collection efficiency for given  |technology: parameters in an |-V curve standalone and hybrid PV
8 | SLO- |different locations conditions Practical applications and Efficiency measurements S — y
2 |Calculation of solar flux on present y
tilted surfaces market
Solar thermal Present technology and future |Solar thermal power plants
SLO- collection Liquid fiat-olate of Low temperature power Basic silicon solar cell Grid-connected PV systems
1 collector 4 P concentrating collectors generation
S- systems
9 Introduction to thermal energy |Medium temperature systems
SLO- IF_’er_formance analysis of Stor.age, Basic methods for Power.generatlon .cycle Using | o cture and efficiency limits [System installation
2 iquid flat storing thermal cylindrical parabolic
-plate collector energy concentrating
collectors
- L Sensible heat storage types Introduction to thin films solar |Operation and maintenance of
SLO- T:zgjg':i'g'zj:ﬁgﬁzgg and properties of sensible High temperature systems ~ |cell PV
1 gollection efficiency heat storage materials technologies systems
S-
19 SLO- Overview of the effect of Phase change materials and E;?: o PR Key material properties and Praciilisay
various latent U efficiency limits
2 paraboloid dish and central
parameters on performance |heat storage arrangements ;
receiver concepts
Selective surfaces, spacing, . Solar distillation and .
SLO- [number of cover, fluid Thermochem!cal storage desalination Eﬁegt of band gap on Concept of simple payback
Thermochemical storage efficiency period
1 |temperature, and dust on the L, s technology
top cover
S- e : g
11 Alternatives to the Case study: Analysis of a Be_yond singleJlincligtio L|fecyc!e costing
" - . . |fficiency Annualized LCC
SLO- |conventional liquid Solar drying and solar cooking | . .
2 |collector, Evacuated tube™ |storage tank limit, Approaches to overcome |Unit cost of generated
collector ’designs g single junction efficiency limit |electricity
SLO- . . (;age s cta Tutorial: Solar thermal power
1 |Calculation of instantaneous |liquid e NG A Tutorial:
S- efficiency storage tank F o Case study: GaAs solar cell —
: L . nternational status Safety handling of PV systems
12 | SLO- |Calculation of transmissivity- |Well-mixed and thermal e
o o I Solar distillation and
2 |absorptivity product stratification conditions L ;
desalination: Industrial plants
1. Solar Energy: Principle of Thermal Storage and Collection,
S. P. Sukhatme and J.K.Nayak (Tata McGraw Hill, 3rd 4. Solar Energy: Fundamentals and Application, H.
Edition, 2008) P. Garg and J. Prakash (Tata McGraw-Hill
Learning 2. Solar Photovoltaics: Fundamentals, Technologies and Publishing, 7th Reprint, 2000).
Resources Applications, Chetan Singh Solanki (PHI Learning Private 5. Physics of Solar Cells: From Basic Principles
Pp 9 9 Y p

Limited, 2011)
3. Principles of Solar Engineering, D. Yogi Goswami (CRC
Press, 3rd Edition, 2015)

toAdvancedConcepts, Peter Werfel (Wiley—VCH,

2009).

Learning Assessment

Bloom’s |

Continuous Learning Assessment (50% weightage)
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Level of _ o _ o _ N _ o Final Examination (50%
Thinking CLA -1 (10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)# weightage)
Theory | Practice | Theory Practice | Theory Practice | Theory Practice Theory Practice
Level 1 ﬁﬁg‘eﬂgﬁ; 30% - 30% - 30% - 30% - 30% -
Level 2 ﬁgg:zze 40% . 40% . 40% . 40% . 40% .
Level 3 (E;‘r’:;‘::te 30 % - 30% - 30 % - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,
Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

Dr. Manqgklpl Blswal,.KPIT technology Ltd., Dr. Onkar Game, IIT Indore, ogame@iiti.ac.in Dr. Radhamani, SRMIST
mandakini.biswal@kpit.com

D}r. M Krishna Surendra, Sa.mF Gobain Research, Prof. S Balakumar, Ur}lverslty of Madras, Dr. Archana J, SRMIST
krishana.muvvala@saint-gobain.com balakumar@unom.ac.in
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T|P|O|C
Course Code |UCY23S05L C"?aunr]sée Organic Chemistry Practical-ll Course Category |S| Skill Enhancement Course 0lol3l2/1
re-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning . ; . . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1 : |Practice separation techniques used in organic synthesis Learning (12|34 |5|6|78]9/|10/11[12][13]14/|15
CLR-2 : |Know how isolate natural products 2| o
CLR-3 : |Learn orthogonal protection of functional groups 'g A=y ‘g o < I ol .,
CLR-4 : | Gain practical experience about oxidation and reduction 2 % e 3 % a - (% =
CLR-5 : | Practice green chemistry ‘é é 8 3 3 .2 'g % o @ «
Course = HE A I IR B
. o = g = o > I
(Iaearmng At the end of this course, learners will be able to: © & 85|38 ﬁ = E & % s g é R
utcomes o 2lal=|8Z2E 23 22 E w000
(CLO): 5 2258525 %2a8 %2282
CLO1 : Acqutre_knowledge about advanced methods of organic 4 H A | L RS | |-
synthesis
. |Learn synthetic procedures: aqueous workup, distillation, 4
CLO-2: o Hil HEE . - o | H (S |- |-
reflux, separation, isolation, and crystallization
CLO-3 : |Experience the procedure for natural product isolation 4 Hl-|LIH]- |- |- |- |- |- |- |- |- |- I
CLO-4 : |Perform multicomponent reaction and green chemistry 4 H e I O = B O e e O O O E
CLO-5 : Charqctenze the compounds by using modern analytical 4 Hba | 1F o | AEh | Ee |-
techniques
Duration (hour) 9 9 9 9 9
sLo-1 | Distillation at
e . - ; Orthogonal protection g 11112 Multicomponent
S-1to pressure: Isolation of natural product: \ g Cyclohexanone — N .
] g of amine and acid ] synthesis: Mannich
3 sLO-2 | Single and caffeine from tea leaves o i cyclohexanone oxime — ol
mixture of group caprolactone
compounds
Distillation at
SLO-1 | reduced Oxidation of alcohol: Green chemistry:
S-4 to pressure: Single| piperene from black ' Chalcone — chalcone Direct Oxidative
A Benzyl alcohol — ; ; -
6 and mixture of pepper A, dibromide — Isozazole esterification of
SLO-2 | compounds y y Aldehyde
S E:iﬁzrigm"m RegCtientof cabogil Benzophenone —
S-7to chromatography Extraction of Eugenol from cqmpound: 4- benzopinacol — Qrgamcsynthesm
9 SLO-2 | -melting boint Cloves nitrobenzaldehyde — benzopinaca in water
9p 4-nitrobenzyl alcohol P
measurement
Learnin 1. A.Vogel, Textbook of Practical Organic Chemistry, 5t Ed., Prentice Hall 1989.
Resourcgs 2. M. Fieser, Fieser and Fieser's Reagents in Organic Synthesis, Wiley 2016.
3. F.G.Mann, B. C. Saunders, Practical Organic Chemistry, 4t Ed., Longmans 1989.
Learning Assessment
Continuous Learning Assessment (50% weightage) . L .
’ Final E tion (507 ht;
Leveli'fT"i:'i‘niing CLA-1(10%) | CLA—2(10% | CLA-3(20%) | CLA—4(10%) | ' "a Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 fomemoel - 30% 30% 20% 20% - 30
Understand
Appl
Level2 [PV - 5% 40% 50% 50% - 50
Analyze
Evaluat
Level 3 o S| 20% 30% 30% 30% - 20
Create
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\ Total | 100% [ 100% | 100% | 100 % H 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper etc.

Course Designers
Expert from Industry Experts from Higher Technical Institutions Internal Experts
Prof. G. Sekar, Department of Chemistry,
Dr. Ravikiran Allada, Director, IIT Madras 1. Dr. Susnata Pramanik, SRMIST

Analytical Sciences and Technology Transfer, Email: gsekar@jitm.ac.in

Novugen Pharma, Malaysia Prof. Sukhendu Mandal, Department of Chemistry, |, b c v/ arpanorooc oo
Email: ravianalytical@gmail.com IIISER, Thiruvananthapuram éRM I'ST' ’
Email: sukhendu@iisertvm.ac.in
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. . . . L/T|P|O|C
Course |UCY23P02L CNourse Internship-I CCourse p Internslgp/Appreptlc(:)eshlp/Pro;ect/ 0
Code ame ategory ommunity Outreach 0/0/0
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering . Data Book / ,
Department Department of English Codes/Standards Nil
Course Learning | The purpose of learning this course is . .
Rationale (CLR): |fo: Learning Program Learning Outcomes (PLO)
CLR-1 : Gam practical experience within the business 11213 11213 /a4l5/6!17/8 /9101111213 1415
environment.
. |Acquire knowledge of the industry in which the
CLR-2: |. o
internship is done.
. | Apply knowledge and skills learned in the
CLR-3: 1 .
classroom in a work setting
Develop a greater understanding about career § 3
CLR-4 : |options while more clearly defining personal career Tg S8 elBa 3 =
goals Slzl=| 2|82 &5 % 5 |22 5
. |Experience the activities and functions of business | | 5| § | €| 3|5 2|2 |8 €| o/ g | 2|D | & g 2
CLR-5: ) 2 S5lE|l|le|lo|B|E|E El2IZ 2 c|lo 3| €
professionals. SISl IZ 2|22 R 5|S|vn|E|6|2 &l £
E|Z| |82 8|28 58|28 3|8 |T|S
SIBIB||E2e|5/2|2|2|g|Se|5|8|2| g2
Course Learning |At the end of this course, learners will be | © 55| |8 85|38 E = % N % S| E|S|E § S
Outcomes (CLO): |able to: Zlglel|s glelelz|5|=|S¢ 8 5|8 =|5|e
Sl Llg|lSla|ln|t|lnlcElalol<|Q|a]|5
CLO1 : Identify areas for future knowledge and skill 3180170 |H|H| -|-|-|-|-]-|L|-[M|-|-|-]-+-
" |development
CLO-=2: understanding of what is expected in the job market | 3 | 85|75 - - - -l -] - M| -]L|- - -
" |and what their standard of performance should be
Build professional, as well as academic, contacts 3175|70| |- |H| - | -|-]-|-|-|-|-|M|-|-|H|-
CLO-3: |and begin the process of networking and support for
your future careers.
. |Acquire knowledge of the industry in which the 318180 |H|H| -|-|-|-|-]-/L|-|-]-]-]-|M
CLO-4: |. e
internship is done.
CLO-5: |practical experience within the business environment| 3 | 85| 75 -l -l -]l-|l-lH]|-|l-]|-]l-IM|-]-]-|H
PROCESS
Stage | Identifying area of interest
Stage Il Review |
Stage Il Review Il
Stage IV Project report preparation
Stage V Final Submission of the Project Report
Continuous Learning Assessment (50% weightage) Final Evaluation (50% weightage)
Review -1 Review - 2 Project Report Viva-Voce
Project Work / 20% 30 % 30 % 20%
Internship
Course Designers
Expert from Industry Experts from Higher Technical Institutions |Internal Experts
- ] Prof. G. Sekar, Department of Chemistry,
Dr. Ravikiran Allada, Director, IIT Madras 1. Dr. T, Pushpa Malini SRMIST
Analytical Sciences and Technology Transfer, Email: gsekar@jitm.ac.in
Novugen Pharma, Malaysia Prof. Sukhendu Mandal, Department of 4
o ) . - . 2. Prof. M. Arthanareeswari,
Email: ravianalytical@gmail.com Chemistry, IIISER, Thiruvananthapuram
o . . SRMIST
Email: sukhendu@iisertvm.ac.in

Semester - VI
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Course Course| Pericyclic Reaction, Photochemistry and | Course T - LTPOC
Code UcY236017 Name | Polycyclic Aromatic Hydrocarbons (PAH) |Category ¢ Discipline Specific Core 3/1(0|2|4
Pre- Co-requisite Progressive
requisite |Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning q q .
Rationale The pumposegRERIIIEIVE SolRIE . Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: |Acquire knowledge in the fundamentals of pericyclic reaction. 11234 |5(6,7(8[9/10/11[{12[13/14]15
CLR-2 : | Provide knowledge of key aspects of cycloaddition reaction
CLR-3 : |Understand the orbital analysis of sigmatropic rearrangements P
Replace either thermal activation or the use of reactive ] 2
CLR-4 : |substances with light for the transformation of organic € S £ = B 3 o
molecules. 38 3| g2 28| 3 h< 2 2
.| Enable students to understand the preparation and reactions ol = S| o gl 25
CLR-5: ) > 2 8Iglz|y 28 = o
of polyaromatic hydrocarbons £ X sl 28 gz sl &2
< S|% g X B =8 8lel2E|E
= |[E 5| &5 |25 28|82
i = = - ® c| ®©
G e ing At the end of this course, learners will be 5 ElS % 3|e ‘3 sl 825 2l e
Outcomes = S| = Sle = e =a s = .
able to: [ clgl8|=|E=2 <2885 <333
(CLO): : : A : 5 |25 ldlpl2lplZ|E|lfS &lalddla
CLO-1 : |Develop an in-depth knowledge with mechanistic understanding| T T |
in pericyclic reaction
. |Predict the stereochemistry of the product obtained from the
CLO-2:|" 4 ||H|H|-|-|-|-|L]|-
reaction of a given diene with a given dienophile.
. |ldentify sigmatropic rearrangements including hyrdride shifts, Y5 i F| =N .
g Cope and Claisen 4 H M H
. |Acquire an in-depth understanding of photochemical processes
RO p and apply it to the synthesis of organic molecules 4 AT (Masdil Yt S
CLO5: Apply the cqncepts_ of aromaticity in understanding reactions in 4 gt AU | e, | R
polyaromatic reactions
Duration (hour) 12 12 12 12 12
Polynuclear
Molecular orbitals Organic photochemistry — mggﬁ;:gﬁns;
SLO-1 of conjugated cycloaddition reaction sigmatropic reaction introduction, definitions, Classificatio’n
alkenes; importance '
S Structure
Molecular orbitals Organic photochemistry —
SLO-2 | of conjugated cycloaddition reaction sigmatropic reaction introduction, definitions, ll:lsoen;enclature and
alkenes; importance
Stereochem@try antarafacial and suprafacial | . ) . Electronic excitation and Aromaticity of
SLO-1 of electrocyclic o sigmatropic reaction ; : : polynuclear
; modes of cycloaddition spin configurations
S-2 reaction hydrocarbons
stereochemistry of | antarafacial and Structure elucidation
SLO-2 electrocyclic suprafacial modes of sigmatropic reaction Jabolanski diagram of Naohthalene
reaction cycloaddition P
General methods of
Disrotatory and antarafacial and Energy transfer and ﬁraeﬁ]?mg::f
SLO-1 conrotatory suprafacial modes of sigmatropic reaction electron transfer phznanthren’e and
pathways cycloaddition processes anthracene: Howarth
method
S8 antarafacial and
Disrotatory and suprafacial modes of
SLO-2 conrotatory cycloaddition sigmatropic reaction St::eenschlng of excited Friedel Craft acylation
pathways
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Duration (hour) 12 12 12 12 12
SLO-1
Discussion with Discussion with various Discussion with Detailed discussion with Discuss synthesis of
S-4 various examples | examples various examples examples substituted PAH
) SLO-2
FMO approach of .
SLO-1 electrocyclic fsyrg?detry aIIovt\{ed and selection rules Ph%tochle mistry of q Diels Alder reaction
reaction orbidden reaction carbonyl compounds
S5 FMO approach of
SLO-2 | electrocyclic fsyr;r;;try allowed gl selection rules Ph%tochle mistry of q Elbs reaction
reaction orbidden reaction carbonyl compounds
SLO-1 WoodsBies . FMO approach selection rules L =y of Pschorr Synthesis
Hoffman rules; carbonyl compounds
Relative reactivity of
S-6 naphthalene,
SLO-2 g Pward- [ FMO approach selection rules Photochemistry of olefins phenanthrer)e and
Hoffman rules; anthracene in
comparison to
benzene.
[1,3] and [1,5] H shifts
figlection iy ?Sng] shifts with Properties: Physical
SLO-1 | electrocyclic selection rules . : Photochemistry of olefins .
Feaction: reference to Claisen properties
Y and Cope
s7 rearrangements
[1,3] and [1,5] H shifts
Selection rules for F;g] shifts with Discussion on Addition
SLO-2 electrocyclic selection rules y ; Enones and Dienones and oxidation reactions
: reference to Claisen . .
reaction with mechanism
and Cope
rearrangements
sLO- | Understandin Understand in detail the b , Discuss in detail
detail the selection ) " Discuss with more ; ' .
h selection rule with . . photochemistry of Discuss synthesis of
T [ule WiESSamRl example on cycloaddition exagipleisiaten carbonyl compounds with |  substituted PAH
SLO-2 | on electrocyclic P Y reaction Yt comp
rction reaction more examples
[1,3] and [1,5] H shifts Discussion on
Correlation ?Sng] shifts with Photochemistry of gl
SLO-1 3 Diels-Alder reaction A . ; "y substitution- Friedel Craft
diagram reference to Claisen aromatic molecules e
and Cope 3 )
with mechanism
S9 rearrangements
[1,3] and [1,5] H shifts
Correlation [a3ng] shifts with Di-m-methane Piscussion on
SLO-2 i Diels-Alder reaction : : Chloromethylation with
diagram reference to Claisen rearrangement, M .
echanism
and Cope
rearrangements
[1,3] and [1,5] H shifts
and Discussion on
SLO-1 Aromatic transition it [3,3] shifts with Barton-McCombie Halogenation,
state Y reference to Claisen reaction, Formylation with
and Cope mechanism
10 rearrangements
[1,3] and [1,5] H shifts
and Discussion on Nitration
Aromatic transition - [3,3] shifts with Norrish type-I and Il . '
SLO-2 exo and endo selectivity . . Sulphonation
state reference to Claisen cleavage reaction. X .
with mechanism
and Cope
rearrangements
reactivity and Discussion on Reduction
41 | sLo.q | Huckel-Mobius regioselectivity of D-A ene reaction Norrish type-l and | reaction, o
approach reaction cleavage reaction. Diels Alder reaction with
mechanism
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Duration (hour) 12 12 12 12 12
L Discussion on Reduction
. reactivity and . .
Huckel-Mobius . - . Supramolecular organic |reaction,
SLO-2 regioselectivity of D-A ene reaction ; ! L
approach . photochemistry Diels Alder reaction with
reaction :
mechanism
SLO-1 C_orrelation _ .
diagram: . Stereochemistry of Discuss W'th more More; examples on Chemical properties of
$-12 Electrocyclic evcloaddition reaction examples sigmatropic | Norrish type-I and Il PAH
SLO-2 reactions, Detailed y reaction cleavage reaction
explanation
Theory:
1. M. B. Smith, J. March, March’s Advance Organic Chemistry, 6th Ed., John Wiley and Sons, Inc 2007.
2. J.Clayden, N. Greeves, S. Warren, Organic Chemistry 2nd Ed., Oxford 2012.
3. |. Fleming, Pericyclic Reactions, Oxford chemistry primers, ISSN 1367-109X 2015.
4. F.A Carey, R. J. Sundberg, Advanced Organic Chemistry Part B: Reactions and Synthesis, 5th Edition. Springer 2007.
5. J. Singh, J. Singh, Photochemistry and Pericyclic Reactions, 3rd Edition. New Age — 2012.
Learning 6. J. McMurry, Organic Chemistry 5th Ed., Thomson Business information 2007.
Resources 7. T.W.G. Solomons and C. B. Fryhle, Organic Chemistry 10th Ed., John Wiley and Sons, Inc 2010.
8. I.L.Finarand A. L. Finar, Organic Chemistry Vol. 2, Addison-Wesley 5t edition 2002.
Preparatory Course Material
1. N.D.P. Singh, Organic Chemistry and Pericyclic Reactions, NPTEL Course material, Department of Chemistry, Indian Institute
of Technology Kharagpur (Link: https://archive.nptel.ac.in/courses/104/105/104105038/)
Learning Assessment
Continuous Learning Assessment (50% weightage) ! L ]
’ Final E % h
Leveli'fﬁ:‘i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20%) | CLA-4 (0% | | "l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R
Loval] [Romedbes 30% 30% 20% 20% 30% .
Understand
Appl
Level2 (~PY 40% 50% 50% 50% 50% -
Analyze
Level3 [Eraluate 30% 20% | - | 30% 30% 20% .
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Novugen

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,

Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras

Email: gsekar@iitm.ac.in

1. Dr. Samarendra Maji, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. Dr. M. Arthanareeswari,
SRM IST

Course Course Quantum chemistry and molecular Course T . T/PlOIC
Code UCY23602T Name spectroscopy Category C Discipline Specific Core 310024
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Pre- Co-requisite Progressive
requisite | Nil Nil Nil
c Courses Courses
ourses
Course Offering . Data Book / ,
Department Chemistry Codes/Standards Nil
::CoLuS.e Learning Rationale | The purpose of learning this course is to: Program Learning Outcomes (PLO)
: - - - Learning
CLR-1: Acquire knowledge about the basics of Quantum mechanics 112 345067 8l9l10/11 12/13114|15
Understand the application of quantum mechanics to 1D,3D
CLR-2: |and SHO systems
Understand the application of quantum mechanics to Rigid
CLR-3: |rotator, Hydrogen atom and many electrons system
Gain knowledge on the basic principles of light-matter
. |linteractions and learn quantum mechanical methods to
CLR-4: ; " n °
analyze the interactions ) >
g -:l?)) "g_ E’ [} E (48] »
Acquire knowledge in the fundamentals of electronic 8 % 8 g Az § § g =2
CLR-5 : | spectroscopy = § = 2 8% o3 =& 75
S |1Zs|5 82|85 g0 Els 2
c ||E12(glZ g5 B|lEl238|®
Course Learning < é S| g g @ 2 A ; s UE) BlE
At the end of this course, learners will be k] | SIEZIEIZEN2E E STV
Outcomes @ o= Sle s el =9 = =lolold
(cLO): et = ||2|B5|815|5/5 85\ 2 58227
: — L — R=
State laws of distribution and determine the distribution and O N R I Y R R N - -
CLO-1 : | partition coefficient 4 H - H
CLO2 - Solve Schrodinger wave equation for 1D,3D and SHO system 4 b e | R | - .- - - -
Solve Schrodinger wave equation for Rigid rotator, Hydrogen - A e e R T R A R
CLO-3:|atom 4 H M
CLO-4 - | Understand the basic principles of light-matter interactions and 4 AR N R - | S - - Sl - | -
" llnarn auantim mashaninal mathade tn analuza tha intarantinne
Apply quantum mechanical methods to obtain selection rules -l - - SO T T B A R B B
.|and spectra of di- and poly-atomic molecules in microwave,
CLO-5:|. A 4 -|H H
infrared, Raman, UV-Vis spectroscopy
Duration (hour) 12 12 12 12 12
SLO-1 . orthogonality of the particle jepgjtiog ofpvariable jn
de-Broglie ‘s . : . polar spherical g .
S-1 . in a one-dimensional box coordinates and its diatomic rigid rotor molecules nuclear soin effects
SLO-2 PL wave functions BT P
SLO-1 ; average position and separation of variable in effect olEluRe SEgiiion polarlzat‘|on of
Experimental A Raman lines
verification- Zeaomentum of a e ] vibrational and vibration Basics of Raman
S-2 particle in a one-dimensional |coordinates and its - o
SLO-2 Compton effect box solution transition probability and spectroscopy and
selection rules Raman Effect
principal, azimuthal and Basics of Raman
Heisenberg ‘s illustration of the uncertainty |magnetic quantum " "
uncertainty principle numbers and the tra|n3|t.|on prlobab|||ty and stectroslé:fc;py and
SLO-1 principle magnitude of their selection rules aman Effect
values
53 principal, azimuthal and
- and correspondence .
derivation of - . magnetic quantum
) principle with reference to . '
SLO-2 Schrodinger wave he particle in a one- numbers and the pure rotational spectra Selection rules
equation ' part magnitude of their
dimensional box. values
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Duration (hour) 12 12 12 12 12
Tutorial: discuss
SLO-1 |Tutorial: derive . . principal, azimuthal and
Schrodinger wave Tutonal_. eXplf‘"n.the magnetic quantum . . s Tutorial: discuss
. uncertainty principle Tutorial: explain transition -
equation explain separation of numbers and the robability and selection rules the selection rules,
S-4 Practice: discuss plain sep . |magnitude of their o y an e - write a short not
diatomic rigid vanable in polar §phencal values discuss tran3|t|on probability on polarization of
SLO-2 coordinates and its > . and selection rules :
rotor molecules solution explain effect of isotope Raman lines
substitution
Schrodinger wave equation
requirements of fqr g pqﬂmle MENES probability distribution  |rotational spectra of diatomic  |vibrational Raman
dimensional box and the 3 "
SLO-1 the acceptable function molecules transitions
- concept of degeneracy of
wave function.
energy levels
S5 R inear Schrodinger wave equation
RO, . |for a particle in a three- e e g . .
method of getting blimbnsionakosi LT probability distribution  |rotational spectra of diatomic Stokes lines
SLO-2 |[the following function molecules
vantugt concept of degeneracy of
g - energy levels
mechanical
operators
SLO-1 Position, . - Ik
Momentum, radial distribution Application and
kinetic energy,  |Schrodinger wave equation |function and shape of  [harmonic oscillator-rigid rotor advantages of
S-6 potential energy, |for linear harmonic oscillator |atomic orbitals (s, p &  |approximation Raman
SLO-2 |total energy, d). spectroscopy
angular
momentum
Position,
Momentum, Region of Vibronic spectroscopy
kinetic energy,  |solution by polynomial 9 . harmonic oscillator-rigid rotor  |of diatomic molecules
[ electromagnetic oo
SLO-1 |potential energy, |method approximation
spectrum
total energy,
angular
momentum
] Hermicity and
szc;vr:?fn:he zg;%—g:g:nir;ergy LS Interaction of R Tect Vibronic spectroscopy
. electromagnetic of diatomic molecules
SLO-2 |mechanical commutator algebra- .
) radiation with matter P Franck-Condon factor
operators are evaluation of commutators normal modes of vibration
Hermitian
operation
Practice: Pragtlce: zero-point energy 1 . ' Practice: Vibronic
Momentum, and its consequence Practice: harmonic oscillator- spectroscony of
SLO-1 |kinetic energy,  |commutator algebra- Practice: Region of rigid rotor approximation d?atomic mglyecules
potential energy, |evaluation of commutators |electromagnetic
total energy spectrum
Practice:
S-8 Hermicity and = Practice:
proving the Practice: Schrodinger wave Rractice: ratil Application and
S i - |distribution function and |Practice: harmonic oscillator-
SLO-2 q”a”t“”.‘ equlat|on TR shape of atomic orbitals |rigid rotor approximation advantages of
mechanical oscillator (s, p &d) Raman
operators are P ' spectroscopy
Hermitian
operation
zero-point energy and its
elgen'functlons consequence emission and absorption |normal modes of vibration Franck-Condon factor
SLO-1 |and eigen values
spectra
S-9
postulates of zero-point energy and its signal to noise ratio and |infrared spectra of linear and  |dissociation and pre-
quantum . N
SLO-2 mechanics consequence resolving power bent AB2 molecules dissociation
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Duration (hour) 12 12 12 12 12
e|gen_funct|0ns Schrodinger wave equation emission and absorption normal modes of vibration Franck-Condon factor
SLO-1 |and eigen values spectra
$-10 Pracice: . . Practice: signal to noise o .
postulates of Practice: zero-point energy . ; . Practice: infrared spectra of Practice: Franck-
! ratio and resolving )
SLO-2 |quantum and its consequence ower linear and bent AB2 molecules  |Condon factor
mechanics P
Pract.|ce: ©198N I practice: Practice: zero-point | Practice: emission and | Practice: normal modes of Practice: dissociation
SLO-1 fu_nchons and energy and its consequence |absorption spectra vibration and pre-dissociation
eigen values
S-11
Particle in a one- |Solving of Schrodinger wave |width and intensity of  |infrared spectra of linear and  |dissociation and pre-
SLO-2 |dimensional box |equation for Rigid rotator spectral transitions bent AB2 molecules dissociation
quantisation of B width and intensity of  |skeletal vibration and group rotational fine
energy of rigid rotator s
SLO-1 |energy spectral transitions frequency structure
$-12 normalisation of |Schrodinger wave equation |Fourier Transforms in  [skeletal vibration and group
; solvent effects
SLO-2 |wave function for hydrogen atom spectroscopy frequency

Theory:

Resources

1. RK. Prasad, Quantum chemistry, 4th edition, New Age International., 2010.

Learning |2. AK. Chandra, Introductory Quantum Chemistry, 4th ed., Tata McGraw Hill, 1994

3. J. M. Hollas, Modern Spectroscopy, 4th edition, John Wiley & Sons, Ltd., Chichester, 2004.
4. G. M. Barrow, Introduction to Molecular Spectroscopy, McGraw-Hill, 1962.

5. C. N. Banwell and E.M. Mc Cash, Fundamentals of Molecular Spectroscopy, 4th edition, Tata McGraw Hill, New Delhi, 1994.

Learning Assessment

Continuous Learning Assessment (50% weightage) 1 — .
J Final E tion (50% hta
Leveli'fﬁ:‘i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | " Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 omemoer 0% | - | 3% | - | 2% | - | 20% 30% :
Understand
Appl
Level2 [P 40% | - | 50% | - | s0% | - | 50% 50% -
Analyze
Evaluat
Level3 [—ova® 30% | - | 2% | - | 30% | - | 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology T
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

ransfer,

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1.Dr. Srinivasa Rao, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IlISER, Thiruvananthapuram

2.Prof. M. Arthanareeswari,

Email: sukhendu@iisertvm.ac.in SRMIST
Course Course Course . Ltp
Code UCY23603T Name Research Methodology Category G Generic Core 40o0l24
Pre- Co-requisite Progressive
requisite Nil Nil Nil
c Courses Courses
ourses
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Course Offering

Data Book /

Department Chemistry Codes/Standards Nil
Course Learning S .
Rationale The purpose of learning this course s to Program Learning Outcomes (PLO)
(CLR): Learning
CLR1: Prac'tlceﬁhebasmskﬂlsofresearch paper, review paper and 112134 6171819 10/11112/13]14 15
thesis writing
CLR-2: | Develop the skill of technical writing § o
CLR-3: | Evaluate different methods of scientific writing and reporting = Sl ela B ©
_|Enable the students to write conference abstracts and S B8 3 5 s 5 © 2| ®
CLR-4: s ||218|212 <8 |8 |z|=
research proposals ol 3158528 % o5 225
CLR-5: |Inculcate the knowledge of intellectual property and rights _c%” g = 2le T(:g MR g’ 5|2
£ 1252|355 /828 2882
p 2 S ;| ® c
Course Learning At the end of this course, learners will be ks} £'s § 3| < ‘E, £ 825 2lS| 7|
Outcomes 3 o | = Sl S22 s = .
able to: o clalx 8 === 2 8 &€= QN2
(CLO): g |l225 a5 85 % 2a3 5222
CLO-1: | Differentiate between various kinds of academic writings 4 M| -|-|-|H|-|H|-|-|-]-]-|-]-]-
CLO-2: Prgctlce the basic skills of performing a quality literature 4 . i |y RN .
review.
CLO-3: Target th_e research w_ork_toasunablejournal and 4 | R T
communicate for publication
CLO-4: |Pevelop competence in data collection and process of 4 K. T B 4 .
scientific documentation
CLO-5: |Identify and avoid the plagiarism 4 M| =-|-|-|-|-|H|-|H|-]-|-|-]-]|-
Stffation 12 12 12 12 12
(hour)
Objectives of research Academic & Basic statistical Modelling skills Ethics in research —
SLO-1 b e L
research writing: |distribution-applications authors
S-1 Introduction about Introduction Basic statistical Static Model Acknowledgement
SLO-2 |research distribution applications
continued
types of research- Basic Rules of academic |Sampling: Concepts of |Dynamic Model Group discussion on
SLO-1 |Descriptive vs writing Statistical Population ethics in research
S-2 analytical
SLO-2 types of research - Usage of language in ~ |Sample, Sampling Limitations The outcome of
applied vs fundamental |academic writing Frame group discussion
types of research- Types of academic Sampling Error
SLO-1 |quantitative vs writing Optimization studies Ethical issues
s-3 qualitative
types of research- Descriptive Sample Size Maxima & Mini Ethical committee
SLO-2 |conceptual vs empirical 1 g 1 (Human and
Conditions of Optimality animal)
Research methods and |Analytical Probability Sample Linear Programming
SLO-1 |methodologies- Problem (LPP) - Plagiarism
S4 Description explantion
Research methods and |Persuasive and critical ~ |Simple Random Linear Programming Tools t i
SLO-2 |methodologies — Sample Problem (LPP) - 00s fo avol
. X - plagiarism
Explanation graphical application
Activity on research Activity - academic Activity — Sampling Activity — Report
SLO-1 |methods writing Activity — Modelling skills | writing and
S5 plagiarism check
Activity on research Activity - academic Activity- Sampling Activity — Report
SLO-2 |methods writing Activity — Modelling skills | writing and
plagiarism check
Literature review: Academic quality Systematic Sample Data Preparation Introducing about
S-6 | SLO-1 |Introduction measurement tools - Project Proposal
significance funding agencies
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Duration 12 12 12 12 12
(hour)
Source of literature Citation indices Stratified Random Data Preparation-methods | Introducing about
Sample Project Proposal
SLO-2 funding agencies
(Group
Discussion)
Process of literature Ennmples unfjerlylng - |Multi-stage sampling Dat.a ccl)lllecnon - Intellectual
SLO-1 review impact factor: Maintaining a laboratory ropert
57 SNIP, SIR record propery
Online literature h-Index, 10 Index and  |Multi-stage sampling-  [Tabulation and generation Intellectual propert
SLO-2 Journal Citation Reports |continued of graphs . property
databases (JCR) rights
Literature management |Basic statistical Determining size of the |Data Analysis: .
SLo- tools — Introduction distribution sample - methods Copy rights
S8 Literature management |Binomial distribution Determining size of the
SLO-2 9 o, Data Analysis: methods Patent rights
tools - Explanation sample - application
Consolidation of Poisson distribution Practical considerations |Univariate analysis:
SLO-1 |Literature-review in sampling and sample |frequency tables COPE guidelines
size
S Sample - Consolidated |Normal distribution Practical considerations |Univariate analysis: bar
SLO-2 |Literature-review in sampling and sample |charts Patent law
size
SLO-1 Review Paper Writing. |Exponential distribution |Sample test (L:J;;\;tasrlate analysis: pie Commercialization
ol Review Paper Writing - |Geometric distribution  |Student -t —test, Univariate analysis:
SLO-2 Royalty
Need percentages
Weibull distribution Student-F- test trade related
. 3 ] . <R aspects of
SLO-1 Review Pape.r.Wntlng Bivariate ana|y3|s Cross intellectual
method of writing tabulations .
property rights
S-11 (TRIPS)
Review Paper Writing - Proplgm solving with | y>-test Bivariate ana.|y5|s Chl . .
. statistical tools square test including Group discussion:
SLO-2 |Outcome of review ) )
testing hypothesis of IPR
papers o
association
Practicing - Review Practicing — Statistical  |Practicing — Sample Practicing — Data Group Discussion
SLO-1 = S : . .
Paper Writing distribution test preparation and analysis | on Copy rights
12 Practicing — Statistical Group Discussion
SLO-2 Practicing - Review distribution Practicing — Sample Practicing — Data on Al tools
Paper Writing test preparation and analysis | dedicated for
research
Theory:
1. C. Dawson, Practical research methods. UBS Publishers, New Delhi, 2002
2. R.A. Walpole, R. H. Myers, S. L. Myers, K. Ye, Probablity and statstics for engineers and scientist, Pearson Prentice
. Hall, Pearson Education, Inc. 2007
k‘;:g"d:‘ges 3. C.K. Kothari, Research Methodology-Methods and Techniques (New Age International, New Delhi), 2004
4. S.P. Mukherjee, A guide to research methodology: An overview of research problems, tasks and methods. CRC Press,
New Delhi, 2019.
5. P.D. Leedy, J. E. Ormrod, L. R. Johnson, Practical research: Planning and design (p. 360). Pearson Education, 2004.
6. V.Chandra, A. Hareendran, Research Methodology by Pearson 1st Edition. Pearson Education India, 2017.

Learning Assessment

Continuous Learning Assessment (50% weightage) . o ,
’ Final E tion (50% hta
Level?"ﬁ"rz‘i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | "l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 || oot 30% 30% 20% 20% 30% :
Understand
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Level2 [P 40% 50% 50% 50% 50% -
Analyze
Evaluat

Level 3 [ o 30% 20% 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@jiitm.ac.in

1. Dr. T. Pushpa Malini

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2.Prof. Dr. M. Arthanareeswari,

SRM IST
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Course Course . . Course e . . TlPlO|C
Code UCY23D03T Name Polymer and Industrial Chemistry Category Discipline Specific Elective 3l10l204
Pre- Co-requisite Progressive
requisite |Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning q q .
Rationale The purpose ol RIS EoRER Program Learning Outcomes (PLO)
(CLR): Learning
4. |Acquire knowledge on synthesis of polymers and determination
CLR-1: of molecular weight and thermomechanical properties. 1 145,878 9101112113 1415
.|Understand the properties and applications of Commercial
CLR-2:
Polymers
.| Gain knowledge on specialty polymers, polymer blend and
CLR-3: p 4 » ®
composites and plastic waste management QO S
CLR4 - Gain knowledge in various industrial fuels, basic concepts in = _"8’3 2 = ) 3 e o
" |water treatment and about pollution control 8 2 g 2 =2 é § g =2
CLR=5 - Study in depth about the use of various fertilizers in agriculture, | < § = 2 82| 05|22 5
" |manufacture of cement and glass g < | © % 23| 9 £ 5|52 s|2
t ||=|82 12858 282|385
Course Learning i é R < 8|2 g i3
At the end of this course, leamers willbe | G S|I8IEIBISISEIN2 8 B2 7|
oo able o EREEEHEEHEEE R
: R Ll Slaln|Tlnl<|Eld|lol<lala|a
.|Can determine Molecular weight, Tg and Tm, and establish
CLO-1: DAY 4 ||H{H|-|-[M|-|-|-]-|-|[-|-]-]-]-
structure property relationships of polymers.
CLO-2 - | Learn properties and applications of various useful polymers in Hinl-|- | 2 1 .
our daily life
CLO3: Get knqwledge on §peCIalty polymers, polymer blend and 4 FAPREMNTIN . - . |
composites and plastic waste management
CLO4 - Give an ovemewabqut the mdustr/al fuels and demonstrate 4 Hetawe of 2k 1l R | _ N . (.
the sequential steps involved in the waste water
CLOS : Demor]strate the manufacturing process of cement, glass and 4 L O O O | i All-1-]-
ceramics
Duration (hour) 12 12 12 12 12
$-1 SLO-1 Polymers: Commercial Polymers: Specialty polymers — | Energy sources- Fertilizers- NPK-
monomer, Plastics —Thermoplastics Biopolymers, Classification of fuels —solid- | superphosphate-
oligomer and and themosets: Conducting polymers, | liquid and gaseous triple
polymer, Manufacture, properties superphosphate-
Nomenclature | and uses of mixed
of polymers. applications of the fertilizers
following plastics - LDPE,
HDPE

SLO-2 | Average Manufacture, properties Specialty polymers — |  Energy sources- Fertilizers- NPK-
Molecular and applications of the Biopolymers, Classification of fuels —solid- | superphosphate-
Weight, following plastics - LDPE, Conducting polymers, | liquid and gaseous triple
Molecular HDPE superphosphate-
weight, uses of mixed
Distribution & fertilizers
Poly dispersity
Index,

S§-2 | SLO1 Determination | Polypropylene, Engineering Calorific value of fuels and its | Micronutrients and
of molecular Polystyrene polymers— determination their role,
weight applications.
Pollution, hazards in
rubber industry and
their control.

SLO-2 Determination | PVC, PMMA, Engineering Solid fuels — coal- lignite- biofertilizers- plant
of molecular polymers— sub-bituminous coal- growth harmones
weight applications. bituminous coal and

anthracite. Coking and non-
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Duration (hour) 12 12 12 12 12
Pollution, hazards in coking coal. Liquid fuels —
rubber industry and petroleum refining and
their control. Uses

S$-3 | SLO-+1 Classification of|  PAN, Polyacrylic acid Engineering Octane number. Production Pesticides-
polymers, (PAA), polymers— and uses of tetraethyl lead- classification of
structure of applications. ETBE and MTBE. pesticides with
polymer. Pollution, hazards in examples

rubber industry and
their control.

SLO-2 | Classification of| Polymethacrylic acid Engineering Gaseous fuels - natural gas Insecticides -
polymers, (PMAA). polymers— and gobar gas —production- stomach poisons
structure of applications. composition and contact
polymer. Pollution, hazards in uses-gobar electric cell. insecticides-

rubber industry and fumigants
their control.

S-4 | SLO-1 | Determination Highlight the advanced Discuss the specialty Discuss the green energy Discuss the real

SLO-2 | of molecular polymer synthesis method | and engineering and compare with the other life applications of
weights (Mn (CRP) for the preparation polymers fuel-based energy the Fertilizers
and Mw) based | of PS, PMMA, PAN, PAA
on the given and PMAA
data.

S$-5 | SLO-1 Classification of| Polyamides —Nylon 6.6 Plastic Waste Introduction- Hardness of Manufacture and
polymers, and Nylon 6. management — water- temporary and uses of insecticides
structure of Chemical recycling— | permanent
polymer. Hardness

SLO-2 | Types of Aromatic polyamides — Plastic Waste Estimation of hardness - Herbicides -
polymerization | Nomex, Kevlar. management — EDTA method and alkali manufacture of 2,4-

Chemical recycling — titration Dand2,4,5-T
method.

S-6 | SLO1 Types of Polyesters —PET. incineration —Pyrolysis| Estimation of hardness — Fungicides -
polymerization | Unsaturated polyesters. -mixed waste EDTA method and alkali preparation of

recycling — titration Bordeaux
method. mixture-lime-
sulphur creosote oil
(formula only).

SLO-2 Polymerization | Polycarbonates —Acetal incineration —Pyrolysis| ~Water softening methods - Sugar industry -
Techniques: resins —Polysulphones- —-mixed waste Zeolite process- ion- double sulphitation
Bulk, Solution, | PPO recycling — exchange demineralisation process
Emulsion and mixed — bed deionisation.

Suspension,
Mechanisms

S-7 | SLO-1 Polymerization | Polycarbonates —Acetal value addition and Domestic waste water Refining and
Techniques: resins —Polysulphones- application treatment. Purification grading of sugar
Bulk, Solution, PPO development for methods -

Emulsion and recycled materials. chlorination- break point
Suspension, chlorination. Reverse
Mechanisms osmosis - Desalination.

SLO-2 | Relative Phenolic resins -Novalac | value addition and Domestic waste water Cement:
advantages formation — application treatment. Purification Manufacturing —
and Resole formation. development for methods — wet process and
disadvantages. recycled materials. chlorination- break point dry process-

chlorination. Reverse
osmosis - Desalination.

S-8 | SLO-1 | Discuss which | Recent research progress Discuss in detail the Other methods of waste Discuss in detail
monomers can | on the design and plastic waste water treatment the advantages

SLO-2 | pe polymerized | synthesis of aromatic management and disadvantages
via Bulk, polyamides and of Fungicides and
Solution, polycarbonates Herbicides
Emulsion and
Suspension

S99 | SLO+1 Structure of Urea — formaldehyde, Blends/Alloys — Pollution: Air pollution — Cement:
polymers, Melamine — formaldehyde | Composites — causes and effects. Acid rain- | Manufacturing -
amorphous, resins. Greenhouse effect (global wet process and
semicrystalline warming)-ozone layer dry process-

and crystalline

depletion-photochemical
oxidants. Control measures
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Duration (hour) 12 12 12 12 12
states in of air pollution. Water
polymers pollution

SLO-2 | Structure of Synthetic Rubbers: Blends/Alloys — Pollution: Air pollution — Cement: types-
polymers, Manufacture, general Composites — causes and effects. Acid rain- |  analysis of major
amorphous, properties and Greenhouse effect (global constituents-
semicrystalline | applications of SBR, warming) setting of cement-
and crystalline | Polyisoprene, reinforced
states in concrete
polymers

S-10 | SLO-1 Glass Polybutadiene, Blends/Alloys — Pollution: ozone layer Cement: types-
transition, Butyl rubber, Composites — depletion-photochemical analysis of major
melting and oxidants. Control measures constituents-
crystallization of air pollution. Water setting of cement-
temperature. pollution reinforced

concrete

SLO-2 Glass Ethylene —propylene Examples and Water pollution — organic Glass:
transition, rubber, Neoprene rubber, | application in pollutants- chemical oxygen Composition and
melting and engineering, demand (COD)- manufacture of
crystallization biochemical, glass. Types of
temperature. agriculture, defense glasses- optical

and aerospace glasscoloured
glasses and lead
glass.

S-11 | SLO-1 Effect of Speciality rubbers: Silicon | Examples and biological oxygen demand Glass:
structure on the | rubbers, Nitrile rubbers, application in (BOD) - total organic carbon Composition and
chemical, engineering, and carbondioxide capture manufacture of
mechanical, biochemical, and sequestration. glass. Types of
electrical and agriculture, defense glasses- optical
optical and aerospace glass, coloured
properties of glasses and lead
polymers. glass.

SLO-2 Effect of Polyacrylic rubbers — Examples and biological oxygen demand Ceramics: Types-
structure on the| Hypalon —Fluorocarbon application in (BOD) - total organic carbon raw materials-
chemical, elastomers — engineering, and carbondioxide capture white wares
mechanical, Thermoplastic elastomer biochemical, and sequestration. manufacture and
electrical and agriculture, defense uses
optical and aerospace
properties of
polymers.

S$-12 | SLO-1 | Discuss the Detail discussion on Discuss the role of Discuss more on air and Understand the
structure and application of rubbers in different kind of water pollution differences

SLO-2 properties of different areas nanofillers on the between ceramic
polymers properties of and glassy

composite materials
Theory:

1. F. W. BillmeyerJr., Text Book of Polymer Science, Ed. Wiley-Interscience, 1984.

2. V.T. Gowariker, N. V. Viswanathan, and J. Sreedar, Polymer Science, 1988.
Learning 3. M. Morton, Rubber Technglogy, Chapman Hall, 1995.
Resources 4. J. Brydson, Rubber Chemistry, Butterworths, 1978.

5. P. Ghosh, Polymer Science and Technology of Plastics and Rubbers, Tata McGraw-Hill Publishing Company 1990.

6.  P.J.Flory, Principles of Polymer Chemistry Springer, 2006.

7. Encyclopedia of Polymer Science and Technology, Johan Wiley and Sons, Inc 1965.

8. M. P. Stevens, Polymer Chemistry, Oxford University Press, Inc, 1990.
Learning Assessment

, Continuous Learning Assessment (50% weightage) . o o
Level ?"f°T°r:‘i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | "l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice

Level 1 Romember 30% 30% 20% 20% 30% -

Understand

Level2 (APPY 40% 50% 50% 50% 50% -

Analyze

Level 3 |Evaluate 30% 20% 30% 30% 20% -
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Create

Total 100 % 100 % 100 % 100 % 100 %
# CLA — 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,
Course Designers
Expert from Industry Experts from Higher Technical Institutions |Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. Samarendra Maji, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IlISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. Dr. M. Arthanareeswari,
SRM IST
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Course Course . Course . . . TPOC
Code UCY23D04T Name Supramolecular Chemistry Category C| Discipline Specific Elective 31100204
Pre- Co-requisite Progressive
requisite | Nil Nil Nil
C Courses Courses
ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning : . & . .
Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-A: Iearn' the underlying principles of supramolecular| Leaming || 1|2 |3 4|5 6|7 /8|9 101112 131415
chemistry
. | Strengthen the knowledge of the students in
CLR-2: f
supramolecular chemistry
CLR3 Explore noncovalent interactions to form supramolecular
" |assembly
P . f " w
CLR-4 - Getl a s!gnlflcant exposure in emerging field crystal _ . g %
engineering E & g2ls|l, 3 =
. |Find applications in molecular devices including smart O 3 28 =8 3 © 2|
CLR-S5: . o = 2 0|8 R £ [a] =2\ =
actuators and molecular switches = 8| o|o |2 N|¥ o222 ®
£ O 2 3Tl ols5Z2cle
= = I IR N R =
Course Z |12 s|2|s|8|5 822|882
. o = = -l ®© c| ®©
(L)earmng At the end of this course, learners will be able to: -0 §'S § 2| £ 2le 82 HE =
utcomes ) 25l=82E2 T 8 z=5lclTelel
(CLO): i 2586 2lssesS&RR
CLO-1 - Unde(stand the basic principles of supramolecular 4 H - IM - - - HI- |-
chemistry
. |Acquaint students with the fundamental concepts of - - - - R N N
CLO-2: ¥ g 3 H|H H
Molecular recognitions in supramolecular chemistry
CLO-3 - Gain knowledge about various poncovalent interactions 4 H 2 -|H| - - -
to form supramolecular assemblies
CLO-4 : |Understand the concept of crystal engineering 4 Hi-|-|H|-|-|L|-]- - -l
CLO-5 : | Gain knowledge about the Host-guest chemistry 4 -|H|-|-IM|-|H|-]|- -l
Duration (hour) 12 12 12 12 12
S-1 SLO-1 | Supramolecular Basic understanding Self-assembly of molecules:| Molecular
chemistry of Host-guest Crystal engineering electronic devices
chemistry
SLO-2 | Importance Synthesis and Basis concepts Design, synthesis and Examples
structure of properties of the molecules
crown ethers
S§-2 | SLO-1 History Synthesis and Role of H-bonding, Self-assembling by H- Molecular wires
structure of halogen bonding bonding,
crown ethers
SLO-2 Molecular lariat ethers, Other weak Metal-ligand Examples
recognition podands interactions interactions and other weak
interactions
S-3 SLO-1 Examples of Cryptands Homosynthons Amphiphilic molecules Molecular
supramolecular rectifiers
assemblies
SLO-2 Chemical Spherands, Heterosynthons Their aggregation Examples
interactions calixarenes
leading to
supramolecular
assemblies
S-4 SLO-1 Tutorial Tutorial Tutorial Tutorial Tutorial
SLO-2
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Duration (hour) 12 12 12 12 12
S-5 SLO-1 Supramolecular Cyclodextrins, Metallomacrocycles Molecular
assemblies for cyclophanes Polymorphs, switches
various amorphous, phase
applications transformation
SLO-2 Continued Cryptophanes Cocrystals, salts, examples Logic gates
coamorphous
S-6 SLO-1 lon pairing Carcerands Solid solution, Catenane, synthesis Relevance of
eutectics Supramolecular
chemistry to mimic
biological systems
SLO-2 lon-Dipole Hemicarcerands their Examples, applications Continued
Interactions physico-chemical
properties
S-7 | SLO-1 | Dipole-Dipole Cucurbiturils Design of molecular | Rotaxanes, synthesis Relevance of
interactions crystals towards Supramolecular
achieving targeted chemistry to
applications mimic biological
systems
SLO-2 Dipole-Induced Cyclophanes Continued Examples, applications Continued
Dipole
S-8 SLO-1 van der Waals or Zeolites, Solubility/permeabilit | Helicates, synthesis Supramolecular
Dispersion Intercalates y/tabletablity catalysis
Interactions applications
SLO-2 | Hydrogen bonding | Carcerands, Mechanical Examples, applications Examples
Hemicarcerands properties of
molecular crystals
S-9 | SLO-A1 Halogen bonding | Host-guest Elastic, plastic Knots, synthesis examples Supramolecular
interactions, crystals. catalysis
pre-organization
SLO-2 Chalcogen Complementarity Binary cocrystal Examples, applications Examples
bonding
S$-10 | SLO-1 Pnycotogen bonds | Lock and key Ternary Surfactants and Interfacial cyclodextrins as
analogy cocrystals Self-Assemblies enzyme mimics
SLO-2 | Cation-pi Binding of cationic, | Topochemical Liquid Crystals lon channel
interactions anionic, ion pair and| reactions mimics
neutral guest
molecules.
S$-11 | SLO-1 Anion-pi Examples Cinnamic acids Applications Continued
interactions under light
SLO-2 Edge-to-face vs. | Various examples to| Coordination Examples of recent Crystal symmetry,
pi-pi Stacking illustrate polymers, developments in Point groups
Interactions noncovalent Metal organic supramolecular chemistry
N-H—pi interactions frameworks
interactions
§-12 | SLO-1 Sulfur-aromatic Important Covalent organic Examples of recent Space groups,
interactions, Pi-pi | applications in frameworks developments in Miller indices
stacking catalysis, Making Examples/applicatio | supramolecular chemistry
smart material ns
SLO-2 Tutorial Tutorial Tutorial Tutorial Tutorial
Theory:
Learning 1. J.-M. Lehn, Supramolecular Chemistry-Concepts and Perspectives (Wiley-VCH, 1995).
Resources 2. P.D.Beer, P. A Gale, D. K. Smith, Supramolecular Chemistry (Oxford University Press, 1999).
3. J.W. Steed, J. L. Atwood, Supramolecular Chemistry (Wiley,2000).
4. J.W. Steed, J. L. Atwood, 'Supramolecular Chemistry', 2" Edition; ISBN: 978-1-118-68150-3.
[Learning Assessment
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Bloom’ Continuous Learning Assessment (50% weightage) Final Examination (50%
Level o‘;"T'“hiflking CLA-1(10%) | CLA-2(10%) | CLA-3(20%) | CLA-4 (10%)# weightage)
Theory | Practice | Theory | Practice| Theory | Practice | Theory | Practice Theory Practice
Level 1 Remember | ap | |3y | . | 20% | - | 20% | - 30%
Understand
Level 2 /PP 40% - | 50% | - |50% | - |50%| - 50%
Analyze
Level 3 [Caluate 30% | - | 20% | - [30%| - |30% | - 20%
Create
Total 100 % 100 % 100 % 100 % 100 %
Course Designers
Expert from Industry Exp grts' gy Higher  Techi(l Internal Experts
Institutions
; Prof. G. Sekar, Department of Chemistry,
Dr. Sudarshan Mahapatra, Encube Ethicals Pvt. Ltd, IIT Madras 1. Dr. Palash Sanphui, SRMIST

sudarshan.m@encubeethicals.com

Email: Pgsekar@jitm.ac.in

Dr. Ravikiran Allada, Head R&D, Analytical, Novugen

Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. Sukhendu Mandal, Department of
Chemistry, lISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. M. Arthanareeswari,

SRMIST
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Course Course . Course . . LiTiplo|C
Code UCY23G03T Name Food Chemistry Category C Generic Elective 310204
Pre- Co-requisite Progressive
requisite | Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
%Lu};;e Learning Rationale | The purpose of learning this course is to: Program Learning Outcomes (PLO)
: - - o Learning
. |Basic understanding of food and nutrition, its importance,
CLR-1: sources, healthy and unhealthy foods and food poisoning. 112]3]4]5)6)7)8/910/1112/13/14]15
CLR-2 : |Role of water in food, energy from food
CLR-3: Understanding carbohydrates, proteins and fats, their P
" |properties and their role as food ingredient ] §,
4 . |Understanding minerals, vitamins and enzymes and their role = Slels @ )
CLR-4 lin food and health g ||E2/82|8 58 8 |5 |Zlz
.| Understanding food safety, food hazards and food ol =hs 2 28| o g2 2| H
CLR-5: . (=) COq);= chmcm
preservations £ X |5 28 8 5 Sln |5 =2
= S|% e X 3= sl el EIS
< |58 =|8 &35 2523 <82
; S| c .
Course Learning At the end of this course, learners will be ks] El's S 3| ‘3 £ 825 2l e
Outcomes > o= Sle s el=9g = = .
able to: 2 clal=|s|=E|E=|<=28|5|=3 383
(CLO): 3 225 4ds 2o % ea838 %22 R
CLO-1: |Know food and nutrition, its importance in health. 4 H{H|-|-|-]|-|M|-|-|-|-|H|-|-]-
CLO-2 : |[Know the role of water in food, energy values. 4 H|IM -|H| -] - -|H|-]-]-
. |Learn different components of foods, their sources, properties, - - - -|L] -] - - H| -] -] -
CLO-3: . 4 H
structures and functions
CLO-4 : |Learn the importance of minerals, vitamins and enzymes. 4 H| |~ oo | - .- - RES - | -
CLO-5 : |Learn about food safety, food hazards and food preservations 4 MIH|-|-]-]- -l -l -l-1H[-]-]-
Durgtion 12 12 12 12 12
(hour)
SLO- " Y : Carbohydrates- . . Food safety:
9 1 Introduction Water: Introduction composition, sources Mineral functions, sources, .y
SL20- Why food science Chemistry of water Classification Bio-availability Foodborne illness
SLO- | : e Watgrasanutnent, . deﬂmency of following Biological hazard to the
1 ntroduction to nutrition — function, sources, Structure, Functions. minerals fod]
s-2 requirement and effects: calcium,
SLO- < of foods \(/)vfater balance — effect physical & froe Chemical hazard to the
2 | chemical properties. food
deficiency.
SLO- definition of nutrition, nutrients. Other sweetening ggents, lodine, Fluorine Food protection systems
1 Moisture in food: functions of sugar in food
S-3 Adequate, Ho(ljs ure mb ood'. h . Labeli ¢
SLO- optimum and good nutrition, ydrogen bonding changes during . sodium, potassium abe‘mg as ameans 0
2 s cooking and processing. assuring food safety
malnutrition.
SLO- Tutorial session Tutorial session Tutorial session Tutorial session Tutorial session
1
41510
2
Vitamins — Classification, .
SLO- . . o . Food preservations:
1 Food as a source of nutrients Proteins — composition  |units of measurement, | A
SOUICeS ntroduction
S-5 Free, bound and ’ Heat preservation
. . entrapped water L prese ’
SLO- |Different sources: vegetables, e . Refrigeration,
) Classification, sources,  |functions .
2 fruits, meats etc dehydration,
concentration
Water activity and deficiency diseases
SLO- |Inter relationship between y Functions, determination |caused by following .
S-6 " Food : ) Lo Added preservatives
1 |nutrition and health, " of protein quality vitamins: Fats soluble
stability. - o
vitamins - Vitamin A, D
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Duration 12 12 12 12 12
(hour)
SLO- |visible symptoms of good denaturation, and protein |, . Other preservation
2 |health. deficiency Vitamin £ and K techniques
SLO- |Food guide-basic five food gg]slgi?is:tg;_Ph sio- Water soluble vitamins — | Nutritive value of the
1 |groups . X Py Vitamin C preserved food
Energy — Unit of chemical properties
S-7 energy, food as a modification of food
SLO- usage of food guide source of energy protein . Vitamin B-complex Safety of the preserved
2 through processing and food
storage
SLO- | Tutorial session Tutorial session Tutorial session Tutorial session Tutorial session
1
T
2
i Energy value of food, | .. er Enzymes. Nomenclature, T
SLo Use of food in body-digestion, |the body’s need M EEECR LR, specificity, catalytic yeod adc.1|t|ves.
1 ; i nomenclature ; Introduction
S-9 absorption, transport, utilization |for energy, regulations
SLO- |of nutrients in the body B.M.R. activities saturatgd, unsaturated  [enzyme act!wty, controlling Funcliohs
2 fatty acids enzyme action
SLO- & dlassification, food Enzyme addedtofood | aior additives used:
Food choice: Healthy — . ; coloring agents, flavoring
S-| 1 Utilization of food for  |sources, during processing, a0
10 SLO- energy requirements modification of food by 9
2 Food choice: Unhealthy functions of fats endogenous enzyme Antioxidants, enzymes
SL10- Food poisoning Physmgl and chemical Food packaglng: types,
s ' properties of fat ol materials, fur!ctlons
11| sLo- - 4 Acid — base balance Role of food lipids in Enzyme inhibitors in food  |Food pgckaglng.
Expiration dates controlling atmosphere,
2 flavor )
protection
SLO- Tutorial session Tutorial session Tutorial session Tutorial session Tutorial session
S-| 1
12 | SLO-
2
Theory:
1. V. A Vaclavik, E. W. Christian, E. W., Essentials of Food Science, 3 Ed., Springer 2008
Learnin 2. R.L. Shewfelt, Introducing Food Science, CRC Press 2015.
Resourges 3. E.R. Vieira, Elementary Food Science, 4t Ed., International Thomson Publishing 1999
4. S.R. Mudambi, S. M. Rao, M. V. Rajagopal, M. V. Food science. 2nd Edition. New Age International publishers, 2006.
5. M. Swaminathan, Handbook of Food & Nutrition. 5th Edition. Bangalore printing, 2012.
6.  B. Srilakshmi, Food science. 3rd Edition. New Age International 2015.
Learning Assessment
Continuous Learning Assessment (50% weightage) ; . .
’ Final E tion (509 hta
L evelﬁ'ﬁ‘.’;'i‘niing CLA-1(10%) | CLA-2(10%) | CLA-3(20%) | CLA-4(10% | | Examination (S0% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Level1 | <emember 30% | - | 30% 20% 20% 30% -
Understand
Appl
Level2 P 20% | - | s0% | - | 50% 50% 50% -
Analyze
Eval
Level 3 [CrAMate 30% 20% 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras

Email: gsekar@iitm.ac.in

1. Dr. Jayanta Samanta
Research Assistant Professor
Email: jayantas@srmist.edu.in

Prof. Sukhendu Mandal, Department of
Chemistry, IISER, Thiruvananthapuram

2.Prof. Dr. M. Arthanareeswari,
SRM IST

SRM Institute of Science and Technology -

B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023

154


mailto:ravianalytical@gmail.com
mailto:gsekar@iitm.ac.in
mailto:jayantas@srmist.edu.in

[Email: sukhendu@jisertvm.ac.in

Course Course Course G Generic Elective Course LT ¢
Code |UPY23G05T| Name |Structure and Properties of Materials Category 3(1(0(2/4
Pre- Co- Progressive
requisite requisite | Nil c Nil
ourses

Courses Courses

Course Offering . Data Book / :

Department Physics and Nanotechnology Codes/Standards Nil
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g:ttilgsnill; e(%[::)? The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1 :| have basic knowledge on bonding in solid and their properties || 1 |2 |3 |/ 1][2 |3 /4 |5|6 7 |8|9[10]11/12{13|14|15
CLR2: realize an importance of types of imperfections in the 2 °
| materials. Tlelal ol o< =1
CLR-3 :|explore the diffusion and its mechanisms in solids sz g8 s § gl |2 £ 2| 4
CLR-4 :|understand the phase transition through phase diagram o § Sl=g|a 3 % é ol ,E=
CLR-5 :|explore the advanced high-strength composite materials o 2| E E 3|82 . 2¢8= o 2w
Z 5 8lss5cglgeelzEz
- sl E|ls||w| 252=E =28 8%
Course Learning EI8I3ll82el5 2 22 e|8le|5 8 |
Outcomes At the end of this course, learners will be able to: % 318|18|L|2 § 222G I2EIS AR
28 8llealx|8 === <28l E®OONO
(CLO): 3552 25an 2o <2483 &8
CLO-1
. |realize the role of bonding in solids and its functional properties A% R M
CLO-2
: |explore the type of imperfections in materials soTrontAg (ALl TR T
CLO-3
:  |understand the types of diffusion processes . - "l ek . s
CLO-4
. |distinguish the phase transitions via phase diagram RN M e
CL9-5 underst_and the significance of composite materials and their olsolzolll 1o 1= |- I lo 1o 1o - |- 10 12 1o |- |-
. |properties
Duration 15 15 15 15 15
(hour)
SLO-1|introduction to material |Introduction to crystal solidification in metals Iphase diagram - composite materials-
S science and engineering|structure introduction introduction
SLO-2{types of materials space lattice and unit cell formation of stable nuclei injimportance of face composite materials-
liquid metal diagram introduction
SLO-1|metallic and polymeric |crystal systems igrowth of crystals in liquid |Gibbs phase rule different types of
S2 materials metal composites
SLO-2|Ceramic, composite and |Bravais Lattices formation of grain structure |Leaver rule load data transfer in
electronic materials composite material
SLO-1|atomic structure and metallic crystal structures  |industrial casting Phase equilibria imatrix materials
s-3 bonding
SLO-2|structure of atoms BCC, FCC and HCP crystal |green structure in industrial [single and multi role of matrix materials
structure casting component system
-4 |SLO-1|Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
SI_0ZSimuIations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars  (Simulations/Seminars
SLO-1|Atomic number and Crystal structure analysis  |growth of single crystals  |concept of solid solution |reinforcement materials
S5 atomic mass
SLO-2(electronic structure of X ray diffraction solidification of single different alloys role of reinforcement
atoms crystals material
SLO-1|hydrogen atom Poly crystalline Materials solid solutions in metals  |Phase diagram lpolymer materials
$6 15L0-2]structure of mult lamorphous materials substitutional and interstitialsingle and multi classification of polymers
electron atoms solid solutions component system
SLO-1|importance of electronic |crystalline imperfections Diffusion binary isomorphous ceramic materials
structure system
S-7 n in solid
SLO-2|chemical reactivity types of defects in crystals  (diffusion mechanisms Eutectic system metallic materials
SLO-1|Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
S-8 SLOZSimuIations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars  |Simulations/Seminars
SLO-1 Schottky defect steady state diffusion Ooling curve for pure  |polymer matrix composites
s-9 \Atomic and molecular element
bonding
SLO-2{types of atomic and Frenkel defect non steady state diffusion |cooling car for Alloys  |polymer matrix composites
molecular bonds
$-10 SLO-1|primary bonding Defect Interaction ggfust'rial applications of  |Pb-Sn Phase diagram  |ceramic matrix composites
iffusion
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SLO-2|types of primary bonding|Dislocations carburization of steel Determination of ceramic matrix composites
transition points
SLO-1|secondary bonding Burgers Vector, Types of metallography IApplications of phase  |metal matrix composites
S-11 Dislocation diagram
SLO-2{types of secondary Dislocation movement IASTM grain size and grain |Applications of phase  |metal matrix composites
bonding diameter diagram
SLO-1|Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
S-12 S[02 Simulations/Seminars  [Simulations/Seminars Simulations/Seminars Simulations/Seminars  |Simulations/Seminars
1. W. Smith, J. Hashemi, Foundation of materials science 3. B.S Mitchell, An introduction to materials
Learning and engineering, 5th McGraw - Hill Education, 2009 Engineering and science for Chemical and

Resources| 2. W.D. Callister, Jr. Materials Science & Engineering, 7th

Ed., John Wiley & Sons 2007. 4.

Materials Engineers, 1Ed, Wiley, 2003,
V. Raghavan, Materials Science &
Engineering, Hall of India New Delhi 2001

Learning Assessment

B0’ Continuous Learning Assessment (50% weightage) Final Examination

Level of CLA-1 (10%) CLA -2 (10%) CLA -3 (20%) CLA -4 (10%)# (50% weightage)
Thinking Theory Practice Theory Practice Theory Practice Theory Practice Theory  |Practice
Remember

Level 1 30% - 30% - 30% - 30% - 30% -
Understand
Apply

Level 2 A 40 % - 40% - 40 % - 40 % - 40% -
Evaluate

Level 3 Mol 30% - 30% - 30 % - 30 % - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

Dr. Ravikirana,
SRMIST

M. R Seshadti, Titan Company Limited, seshadti@titan.co.in  |Prof. S Balakumar, University of Madras,

balakumar@unom.ac.in

Prof. C Venkateshwaran, University of Madras,
venkateshwaran(@unom.ac.in

Dr. Rajaboopathi M,

Dr. N Vijayan, NPL, nvijayan @nplindia.org SRMIST
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Course | UCY23P04L | Course Mini Project Course | P | Internship/Projecty | L | T| P | O | C
Code Name Category Community 0|05 |0 2
Outreach
Pre- Nil Co- Nil Progressive | Nil
requisite requisite Courses
Courses Courses
Course Offering Chemistry Data Book / Nil
Department Codes/Standards
Course Learning The purpose of learning this course is to:
Rationale purp 9 ' Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: Pr.oduce compe{ent‘, preat/ve and imaginative graduates 1120314/ 5/6l7 8910 1101121131415
with a strong scientific acumen
CLR-2 Apply of the acquired knowledge, skills, and tools pertinent
to the field of Chemistry
Promote independent and collaborative research work in the
CLR-3 : . 2 ®
domain of chemistry 2 =2
CLR-4 Inc.ulcg?e the‘ethical responsibility of the graduate in the ’g‘ % -;g) (_%- 9| c % «© ol
scientific society = = 88 S % <) S S =
CLRS5 Identify the challenges and solutions pertinent to the field of 1 28|z % SX os é <g> 2 h
Chemistry £ oz S|8 s 2»| Els|=
= S %2 X o=E8| 2 25 ® &
c |58 E|B|a|2 |2 5|2 |2|Ew
P E=] — > 8 5y
Course Learning At the end of this course, learners will be L _:E S|= 8 = = i E, 2 § = §, L
Outcomes (CLO): able to: 3 SIZZ8S|I5|2|228|58 2333
— L |<|Jla|ln||ln| </ E|la|lo|<<|o|a o
CLO-1 |demonstrate the key areas of research 4 Hi-|-|-|H|-|H|-|-|-|-|-|-1]-]-*
CLO-2 |develop laboratory and experiment related skills 4 H H|H| - R
CLO-3 posses competence on data collection and process of 4 o |aggelrdnl=e p P - e | (T - |
scientific documentation
CLO-4 |gain the knowledge of research ethics 4 - -l - MM - H|-|- ] - -
CLO-5 |solve problems in their area of research 4 - -|H|-|-|-lH|-]-]-]-|M|-|-]-
Learning Assessment
: : o
EotintE Le:,:};nl?tgses;essment {30% Final Evaluation (50% weightage)
Mini Phglest Review - 1 Review - 2 Project Report Viva-Voce
20% 30 % 30 % 20%
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Semester - VII

Course Course . . . Course T/PlO|C
Code ucy23701T Name Reagents in Organic Reactions Category C Core Course 110124
Pre-requisite Nil Co-requisite Nil Progressive Nil

Courses Courses Courses

Course Offering . Data Book / )

Department Chemistry Codes/Standards Ni

Course Learning o gl S . .

Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1; | 5ain. knowledge on the importance of organic name | | eaing | 4| 2|3 |4 5|6 |7 |8 |9 |10(11(12]13 14|15
CLR-2 : |Acquire knowledge about oxidation/reduction reactions .

CLR-3 : |Promote the importance of rearrangement reactions ’g 22 o © ol .,

CLR-4 : | Understand the uses of reagents and their mechanism 2 2|8 %’ % a ==

CLR-5 : | Acquire basic understanding of asymmetric synthesis = 2183z |N 2 3= L|w
2 < Llel=|g|=|s|p|E|52
= T 53X 8 =3 83 FRZ

Course = 5| 8|Z|E|5|2|2| 5228w

q &= s S S o 5

Learning | atthe end of this course, learners will be able to: S §182] A 82 5 g =l

o 2 ||E|52|8|3|5|5/2|188|52)2/8|3
: 4 Cl<lSla|ln c|n| <|Eld|lo|<g/a ala
CLO-1: |Understand the basic concepts of organic name reactions 4 Hi-|-|-]-]-IM|-|-]-|-|H|-]|-]|-
CLO-2: Gain knowledge about the organic reactions mechanism 4 Hlnl- AR - el - [T | |-
and uses
CLO-3 : |Understand about the importance of rearrangement 4 Hi-|-1-IM|-]|-]- - - -l -]
CLO-4 : |Apply the name reactions to synthesize in the laboratory 4 Hi-|-|H|-|-IM]|-[-]-| |-
CLO-5 : | Gain basic understanding of synthesis of chiral compounds 4 M Sl -l - H - - -
Duration (hour) 12 12 12 12 12
S-1 SLO-1 Grignard Arndt-Eistert Synthesis Aldol Condensation Beckmann Rearrangement Introduction to
reagent asymmetric
synthesis
SLO-2 Jones Mannich Reaction Acetoacetic Ester Benzilic Acid Rearrangement Basic principles
Reagent Condensation and examples of
stereospecific
reactions
S-2 SLO-1 Lithium Dakin Reaction and Ene Acyloin and Benzoin | Baker-Venkataraman Stereoselective
aluminium Reaction Condensation Rearrangement and
hydride Enantioselective
SLO-2 Diisobutyl Darzens Reaction and Darzens and Brook Rearrangement Diastereoselective
aluminium Diels-Alder Reaction Dieckmann reactions
hydride Condensation
S-3 SLO-1 Pyridinium Di Favorskii Reaction and Knoevenagel Claisen, Cope and Oxy-Cope Cram’s rule
Chromate Grubbs Reaction Condensation Rearrangement
SLO-2 Selenium Hell-Volhard-Zelinsky Robinson Annulation | Claisen, Cope and Oxy-Cope Felkin-Cherest-
dioxide Reaction and Hunsdiecker| Olefin Metathesis Rearrangement Anh Rule
Reaction
S-4 SLO-1 Discuss the Discuss in detail the Discuss in detail the Discuss in detail the Discuss the scope
scope of application with suitable application with application with suitable of stereochemistry
these examples suitable examples examples organic
SLO-2 oxidizing and transformation
reducing
agents
S-5 SLO-1 Collins Gabriel Synthesis Swern Oxidation Pinacol Rearrangement “anti-Cram"
Reagent Haloform Reaction Baeyer-Villiger product
Oxidation and
Oppenauer oxidation
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Duration (hour) 12 12 12 12 12
SLO-2 Collins Kolbe-Schmitt Reaction Sharpless Epoxidation| Wolff Rearrangement Industrial
Reagent and Mannich Reaction and Prevost Reaction | Fries Rearrangement asymmetric
synthesis
S-6 SLO-1 Baeyer's McMurry Reaction and Woodward Reaction Newman-Kwart Chiral Drugs
reagent Michael Addition Carroll rearrangement | Rearrangement
SLO-2 Corey reagent |  Mitsunobu Reaction and Dihydroxylation with Adamantane Rearrangement | Chiral Non-
Prévost Reaction osmium tetroxide Wittig Rearrangement steroidal Anti-
inflammatory
Profen Drugs
S-7 SLO-1 Corey reagent | Reformatsky Reaction Dihydroxylation with Dimroth rearrangement Continued
alkaline KMnO4 Smiles rearrangement
SLO-2 Corey-Suggs Sandmeyer Reaction Dihydroxylation of Lossen rearrangement Synthesis of
Reagent allylic alcohols Meisenheimer rearrangement |  Enantiomerically
Pure Nucleosides
S-8 SLO-1 Discuss the Discuss in detail the Discuss in detail the Discuss in detail the Discuss recent
scope of application with suitable application with application with suitable discoveries on
SLO-2 these examples suitable examples examples chiral drugs
reagents
S-9 SLO-1 Fehling's Schmidt Reaction and Asymmetric Sommelet-Hauser (-)Carbovir
reagent Seebach Umpolung dihydroxylation rearrangement
SLO-2 Tollen’s Simmons-Smith Reaction |  Dihydroxylation of a Carroll rearrangement Lamivudine and
reagent chiral substrate Zidovudine
$-10 | SLO-1 Sarett Ullmann Reaction Use of N- Sonogashira Coupling Emtricitabine and
Reagent methylmorpholine N- Captopril
oxide (NMO)
SLO-2 Benedict's Vilsmeier Reaction and Birch and Suzuki and Stille Coupling Duloxetine and
reagent Wohl-Ziegler Reaction Rosenmund Naproxen
Reduction
S-11 SLO-1 Bestmann's Corey-Seebach Reaction | Meerwein-Ponndorf- | Glaser and Hiyama Coupling Thalidomide
reagent Verley Reduction
SLO-2 Burgess Corey-Chaykovsky Clemenensen Kumada and Negishi Remedisvir
reagent. Reaction reduction Coupling
$-12 SLO-1 Discuss the Discuss in detail the Discuss in detail the Discuss in detail the Discuss the scope
scope of application with suitable application with application with suitable of these drugs for
SLO-2 these examples suitable examples examples therapeutic
reagents application
Theory:
1. W. Zerong Comprehensive Organic Name Reactions and Reagents ISBN: 9780471704508| Online ISBN: 9780470638859
DOI: 10.1002/9780470638859
2. Hassner and |. Namboothiri, Organic Syntheses Based on Name Reactions A practical guide to 750 transformations, ISBN 978-
Learning 0-08-096630-4, 2012, 3rd edition.
Resources 3. Bradford P. Mundy, Michael G. Ellerd, Frank G. Favaloro Jr., Name Reactions and Reagents in Organic Synthesis, Wiley-
Interscience, 2nd ed., 2005.
4. Mathias Christmann and Stefan Brase, Asymmetric Synthesis: The Essentials, Wiley publication, 2007, ISBN 9783527320936.
5. L. Finar, Organic Chemistry, Volume |, 6th Ed., 2015, ISBN: 9788177585421, 9788177585421.
6. 1. L. Finar, Organic Chemistry, Volume Il, 5th Ed., ISBN: 9788177585414, 9788177585414,
Learning Assessment
, Continuous Learning Assessment (50% weightage) . o o
Level ?"f°T°r:‘i‘niing CLA—1(10%) | CLA-2(10%) | CLA-3(20% | CLA-4(10% | | ma Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Lovel 1 | emember 30% 30% 20% 20% 30% -
Understand
Level2 [APRY 40% 50% 50% 50% 50% -
Analyze
Level3 [ alate 30% 20% 30% 30% 20% -
Create
SRM Institute of Science and Technology - B.Sc. (Honours) Chemistry - Academic Curricula — Regulations 2023 160



\ Total | 100% | 100% | 100% | 100 % H 100 %

Course Designers

Expert from Industry Experts from Higher Technical Institutions |Internal Experts
" Prof. G. Sekar, Department of Chemistry,
Dr. han Mahapatra, E Ethicals Pvt. Lt
r. Sudarshan Mahapatra, Encube Ethicals Pt. L, IIT Madras 1. Dr. Palash Sanphui, SRMIST

sudarshan.m@encubeethicals.com Email: Pasekar@iitm.ac.in

Dr. Ravikiran Allada, Head R&D, Analytical, Novugen Pharma, | prof. Sukhendu Mandal, Department of

Malaysia Chemistry, IISER, Thiruvananthapuram
Email; ravianalytical@gmail.com Email: sukhendu@iisertvm.ac.in

2. Prof. M. Arthanareeswari,
SRMIST
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TIPlO|C
nggsee UCY23D05T %’aleee Solid State Chemistry and its applications C?::;iy C |Discipline Specific Elective Course 3l1/0l2]4
Pre- Co-requisite Progressive
requisite |Nil c Nil Nil
ourses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning A ] R
Rationale The purpose iERRNERAS SRR Leaming Program Learning Outcomes (PLO)
(CLR):
CLR-1: |Gain knowledge of the basic concepts of solid state chemistry 1/2/3/4/5/6/7[8/9/10/11/12/13[14[15
_|Address concepts related to crystal defects and non-
CLR-2: |, .
Stoichiometry.
CLR-3: Get knoyvledge on different types of synthesis with g o
mechanisms = ol w3 3 o
CLR4 - Emplgyvariousfabrication methods towards designing of 3 3 § 2 §> § H g é 2
| materials. 2 |18|5|12|28 < ol2l®s
CLR-5 : |Learn the different properties of crystalline materials _g N S_’ £l18 Té Q % S| & g S|2
£ ||E|Se|285|8|2|el3|5|3
Course Learning = é § % g & 2 § i % 2 = IS
At the end of this course, learners will be k] S| S|EIB|E|ZE|8 D82SV o
Outcomes able fo- E Sl5l=8|2|E2 58 5ElTalald
(CLO): ' g |2 2586255288588 8
CLO-1 - Undgrstgnd basic concepts of solid-state chemistry and its 4 H DR PR | e NI
applications
CLO-2 : |Gain knowledge about crystal defects and non-Stoichiometry 4 H|-|M|H R
CLO-3 : |Understand the mechanism of different types of synthesis 4 -|H|H -l -] - - -] - - M| -
CLO4 - Familiar with different properties and their technological 4 Blalilley | i | _ e | 5 i
relevance
CLO5 - Gain deep knowledge about fabrication methods towards 4 el 4 Lol | Aol | M| - T |
technological relevance
Duration (hour) 12 12 12 12 12
(a:r?ésg l Zt;tljctures Crystal Defects: Types of Sy Magnetic Properties:
SLO-1 5 i v L and Fabrication Thermal Properties: Introduction 2ol '
Chemistry; Defect Methods Introduction
Introduction
S-1 Classification of
solids, differences N ) : . ..
SLO-2 |between crystalline Point, line and plane Solid State Reaction Lattice vibrations CIaSS|f|gat|on of
defects magnetic materials
and amorphous
solids, point group
Crystallography-Law
of constancy of
intertagensies intrinsic and extrinsic Langevin
SLO-1 |Law of rational . Shake 'n Bake Methods |phonon spectrum ang .
I . defects-vacancies diamagnetism
indices and Miller
indices, d-Spacing
S-2 Formulae
Law of Symmetry
and types of crystal
SLO-2 |symmetry, space  |Schottky and Frenkel Nucleation and Growth, lattice heat capacit quantum theory of
lattice and unit cell- |defects Epitaxy and Topotaxy pacity paramagnetism
primitive and non-
primitive unit cells
Seven orystal cooperative
systems, Bravais | The Kroger-Vink notation |Examples of Solid-State . P
SLO-1 ! : thermal expansion phenomena ferro
and non-Bravais for crystal defects Reactions .
) magnetism
S-3 lattices.
Close Packed . . . . cooperative
SLO-2 |Structures of Solids The Kroger-Vink notation (Gombustion Synth eSIS |thermal conductivity phenomena antiferro
; for crystal defects Mechanosynthesis X
in ID, 2D and 3D. magnetism
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Duration (hour) 12 12 12 12 12
cubic closed
packing, hexagonal
closed packing,
§LO-1 |Practice: Miller
indices related Practice: crystal defects  |Practice: Solid State
S-4 problem,Seven Point, line and plane Reaction , Synthesis Practice: heat capacity related Practice: maanetism
SLO-2 |Crystal systems, defects, : notations for  |methods problem - mag
CCP, HCP and FCC |crystal defects
face-centred cubic Thermodynamics of Low Temperature
and body-centred y P Electrical Properties: cooperative
) Schottky and Frenkel Methods . . ) .
SLO-1 |cubic structure. " L introduction. Electrical phenomena ferri
defect formation. Chimie Douce Methods- < . X
Total number of Col i Alkoxid conductivity and Ohm's law magnetism
S-5 atoms per unit cell oeenTes gre
{ﬁ?g‘énzfﬂbfm ?Zn Vacancies and interstitials |Sol-Gel Method Using madnetic domains
- oS in non-stoichiometric xyhydroxides an all effect and band theory X
SLO-2 o ond i toichiometri Oxyhydroxides and ~|Hall effect and band th 9
cubic unit cell and tal Colloid Chemist and hysteresis
the radius of atom _ [*Y5'@S oloid Lhemistry
SLO-1 g}e ;ﬂ;ﬂve_gﬁs;g extrinsic and intrinsic Citrate Gel and Pechini |intrinsic and extrinsic Stk baramadnstism
cugic d 1P defects Processes semiconductors perp g
55 face-centred cubic extrinsic and intrinsic Use of Homogeneous, I, o Optical properties:
SLO-2 |and body-centred defects Single-Source sereﬁco% ductor/metal traﬁsition Introduction. Optical
cubic system Precursors reflectance
4 | Types of crystals-  |Defect clusters or Hydrothermal and e
SLO-1 lonic crystals aggregates, Solvothermal Synthesis p-n junctions, superconductors |plasmon frequency
S-7 Structures of NaCl, |Interchanged atoms. Raman scattering in
SLO-2 (CsCland Zinc order—disorder Microwave Synthesis  |Meissner effect g
blende phenomena orystal
§LO-1 |Practice: Total
number of atoms Practice: Hydrothermal Practicaioas hon
per unit cell related  |Practice: extrinsic defects |Synthesis methods Practice: band theory, intrinsic 1
) = ] . . L frequency, Raman
S-8 problem, : intrinsic defects, disorder |Solvothermal Synthesis |semiconductors , extrinsic scatterina. Optical
SLO-2 |Structures of NaCl |phenomena methods, Microwave semiconductors 9. P
) ’ reflectance
and Zinc blende Synthesis methods
Structure of CsCl
Structures of I Intercalation and .
. SLO-1 Wurtzite X-Ray Diffraction Deintercalation type | superconductors photoconduction
SLO-2 |Structures of Rutile |Bragg’s law QrapnigUE e basic concepts of BCS theory  |photoluminescence,
Compounds
) . Pillared Clays and ; .
SLO-1 Iitructull;gzs of dlffrﬁctéon methods-Laue Layered Double manifestations of the energy B RPluminescence,
S-10 erovskit metho Hydroxides gap
Covalent crystals:  |diffraction methods-Laue s manifestations of the energy .
SLO-2 strtcture of dizmond [ethod Synthesis of Graphene 93D photovoltaic
.. |diffraction methods- the  |Gas-Phase Methods- ; photoelectrochemical
SLO-1 i aietigraphite rotating crystal method.  |CVD, PVD and ALD Josepnson deviges) effects.
S-11 Metallic Crystals P : Sputtering, Evaporation .
SLO-2 |and Molecular e S EEr D and Aerosol Synthesis  |Josephson devices. photoelectrochemical
Crystals powder method. and Spray Pyrolysis effects.
SLO-1 Practice: Structures Practice: Svnthesis of Practice:
of Wurtzite , Rutile  |Practice: problem solving Gra hen.elg A Practice: BCS theory type | photoluminescence,
$-12 Perovskit related to Bragg's law p yro superconductors , Josephson  |electroluminescence,
; ! method , Gas-Phase . )
SLO-2 diffraction methods devices photoelectrochemical
Methods !
reactions
1. R. West, Solid State Chemistry and Its Application, 2ed, Wiley, 2014.
2. P.Atkins, T. Overton, J. Rourke, M. Weller, F. Armstrong, Shriver & Atkins’ Inorganic Chemistry, 5th Edition, Oxford University Press
2011-2012
Learning |4. C.N.R.Rao and J. Gopalakrishnan, New Directions in Solid State Chemistry, 2ed, Cambridge University Press, 2010.
Resources 5. P. A. Cox, The Electronic Structure and Chemistry of Solids, Oxford Science Publications, 1987.
6.  G. Gottstein, Physical Foundation of Material Science, Springer, 2004.
7. D.M. Adam, Inorganic Solids: An introduction to concepts in solid-state structural chemistry, John Wiley and Sons, London, New York,
Sydney, Toronto, 1974
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Learning Assessment
Continuous Learning Assessment (50% weightage) . L .
’ Final E tion (509 hta
Levelﬁ'ﬁ;’;‘i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | mal Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 fomomoel 30% | - | 30% | - | 2% | - | 20% . 30% -
Understand
Appl
Level2 [PV 4% | - | 50% | - | 5% | - | 50% : 50% -
Analyze
Evaluat
Level 3 |- 0% | - | 20% | - | 3% | - | 30% . 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper efc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
N ) Prof. G. Sekar, Department of Chemistry,
Dr. Ravikiran Allada, Director, IIT Madras Dr. S. Shanmugan, SRMIST

Analytical Sciences and Technology Transfer, Email: Pgsekar@iitm.ac.in

Novu.gen I.Dharmg, Malaysig Prof. Sukhendu Mandal, Department of
Email: ravianalytical@gmail.com Chemistry, IIISER, Thiruvananthapuram Prof. M. Arthanareeswari, SRMIST
Email: sukhendu@iisertvm.ac.in
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Course Course . . Course e . . TlplO|C
Code UCY23D06T Name Chemical Technology and Society Category D Discipline Specific Elective 3l10l2/4
Pre- Co-requisite Progressive
requisite | Nil Nil Nil
C Courses Courses
ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning A ] R
Rationale The purpose iERRNERAS SRR Program Learning Outcomes (PLO)
(CLR): Learning
CLR1: Galrj knqwledgeofthebaswconceptsofchemlcal 112/314al5/6/7/8/9 1011112113 14/15
engineering
CLR-2 : |Learn different types of equipment in chemical technology — | g
= = = = 1S 28 [} < »
CLR-3 : |[Employ various chemical technology to industries S 2|8 k= S g =2
CLR-4 : |Gain knowledge on chemical technology for societal benefits o ZlS = % IS ol 3| 2P| %
CLR-5 : |Learn natural sources used in various chemical technology é’ < 8 L e T(I; Q % S| g’ 5|2
2 |E|8|2|2|8 = 8 823K 3
Course Learning = g é % S 2 2 = :Ca % ‘2 E 8
At the end of this course, learners will be k] S8 EIg|lsi2|s|8 2522~
Outcomes ; (D S| = Slelslel =23 = .
able to: o cslsl<|8|2E|=2|=(28 5§ T3 383
(CLO): 3 225 ald 22 H=elalsadddd
CLO-1: |Use of basic chemistry to chemical engineering 4 Hl - L|-|-|-]-]-]-|-|-]|-|H]-]|-
CLO2 Familiar with different types of equipment in chemical 4 H vl it ol -1hl-
technology
CLO-3 - Prowcje_reqwrgd knowledge on various chemical technology 4 Slnl- . WA M-
used in industries
CLO-4 : |Connect chemical technology for societal benefits Hl-|-|L]-|H|-|-]-]-] SO N B
CLO-5 : |Utilize the natural sources for various chemical technology -|H|-|-|H|-]-|-|-]|-]-]-|-|H|-
Duration (hour) 12 12 12 12 12
Basic Principles of i o Manufacture of Phenol . !
SLO-1 | Chemical from cumene and storage and transportation. "
Formaldehyde glycerin
$-1 Technology toluene
SLO-2 Basic principles of | Manufacture of Manufacture of Phenol | Techniques for pressureless  |Manufacture of
distillation Formaldehyde from benzene processing-Casting and dipping. |glycerin
SLO-1 Isolvent extraction Manufacture of Manufacture of Phenol coating and foamin Manufacture of
Chloromethanes from chlorobenzene 9 9 Detergents
52 SLO-2 solid-liquid leachin Manufacture of Manufacture of Styrene nggi;?é%ﬁsf;:giggdnfgl din Manufacture of
4 9| Chioromethanes and pthalic anhydride Eolling P 9. Detergents
Manufacture of
liquid-liquid Hydrocarbon steam Manufacture of Maleic . | Edible and essential
SLO-1 . . : calendering, extrusion :
extraction cracking for anhydride oils
S-3 petrochemicals
separat!on by Manufacture of Ethylene |Manufacture of Dichloro |blow molding and injection vegetaple ol
SLO-2 |absorption and - ] . 3 : extraction,
adsorption dichloride from ethylene  |diphenyl trichloroethane |molding hydrogenation of ol
SLO-1 Practice: flow sheet ofl Practice: flow sheet of Practlce:hﬂow sheelt
e Formaldehyde synthesis L of glycerin synthesis
Practice: distillation Phenol synthesis : flow
A flow sheet of - flow sheet of
S-4 extraction Chloromethanes sheet of Styrene Practice: pressureless Detergents synthesis
SLO-2 absorption and svnthesis synthesis processing, pressure processing flow sheet of ’
adsorption 'y : flow sheet of Maleic .
: flow sheet of Ethylene anhvdride svnthesis vegetable oil
dichloride synthesis y y extraction
An introduction into Society: Exploration
the scope of ) Y- EXP
. . Polymer Process Polymer manufacturing|of societal and
different types of  |Manufacture of Vinyl . o
S-5 | SLO-A1 . . Technology processes with flow sheet for|technological issues
equipment needed |chloride from ethylene vih iwinvl chiorid f hemical
in chemical polythene, polyvinyl chloride fom a chemica
perspective
technology
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Duration (hour) 12 12 12 12 12
) ) Manufacture of Vinyl CIaSS|f|;at|on accordl_ng styrene butadiene rubber, Chemical and
SLO-2 [including reactors ! to physical and chemical P
chloride from ethylene phenol formaldehyde scientific literacy
structures
understand topics like
Preparation Methods: air and water and the
SLO-1 |distillation columns, Mgnufacture of Ethylene Condensation and viscose rayon and nylon Itrace materials found
oxide addition polymerization in them that are
S-5 poly referred to as
pollutants
! Natural ~ Product  Process
SLO-2 |Extruders, pumps Mgnufacture of Ethylene methodsjbulk, solutlpn, Technology: Introduction energy from natural
oxide Suspension, Emulsion sources
homogeneous and Preparation of wood pulp by
SLO-1 |[Mills, emulgators Manufactute el heterogeneous sulfate (kraft) process with flow solar and renewable
Ethanolamines - forms
S-6 : polymerization sheet
Scahng up p iEk by Physical properties and |Chemical recovery from black |energy from fossil
SLO-2 |operations in Isopropanol from ey ; 4
i applications liquor and production of paper  |fuels
chemical industry. |propylene
Practice: flow sheet of A . .
I Practice: different  |Vinyl chloride synthesis bl . Jiictice-Thanufggguring Race: o
) Practice: Polymer processes, flow sheet of technological issues
types of equipment |flow sheet of Ethylene g — i :
S-7 ] . . Process: \polymerization | polymers synthesis : pollution
Scaling up oxide synthesis b :
SLO-2 s Methods, applications | flow sheet of polymers issuesnatural sources
operations flow sheet of Isopropanol )
i synthesis energy
synthesis
Introduction to clean |Manufacture of Acetone | Thermoplastic and energy from nuclear
SLO-1 L : Manufacture of sugar -
technology from isopropanol thermosetting fission
Petrochemical materials like plastics
ot Process Manufacturg (.’f Cumene ) and polymers and
SLO-2 ) and acrylonitrile from elastomers and fibres  |Manufacture of starch .
Technology: their natural
. propylene
Introduction analogues
Petrochemicals: Manufachyre of Ilsoprene Adhesives and coatings |Manufacture of Ethanol from  |proteins and nucleic
SLO-1 ; and oxoprocessing of : ' "
overview Blefing films and fibres Molasses acids
e Classification of Manufacture of Isoprene |Processing interconversions from
SLO-2 |petrochemicals and |and oxoprocessing of technologies-mixing, Manufacture of Soaps simple to complex
process topology. |olefins rolling molecules
Manufacture of Butadiene
Process technology |and benzene production . . . -
SLO-1 Wit fow-shodl using hydrodealkylation Kneading, pelletizing  |Manufacture of fatty acids molecular reactivity
S-10 route
Manufacture of Butadiene
Hlaniioqe of and benzene production
SLO-2 |Methanol from : P : shredding and grinding |Manufacture of fatty acids manufacture of drugs
! using hydrodealkylation
Synthesis gas
route
SLO-1 fIIDrocers]s t?c?nology flow sheet of Acetone tear fissi
oy . |synthesis Processing flow sheet of sugar synthesis nuciear fission
S-11 Methanol synthesis . : process, molecular
y flow sheet of Cumene and |technologies flow sheet of starch synthesis o
SLO-2 |from o . reactivity
S acrylonitrile synthesis
yn gas
Practice: flow sheet |Practice: flow sheet of 3
SLO-1 .
of Methanol Butadiene and benzene  |Practice: elastomers Prgchce. e Isheet of fatty Practice: flow sheet of
$-12 . . ' acids synthesis .
SLO-2 synthesis from synthesis and fibres drugs synthesis
Syn gas
1. J. W Hill, T. W. McCreary, D. K. Kolb, Chemistry for changing times 13th Ed Pearson, 2011.
Learnin 2. C.E.Dryden, Outlines of Chemical Technology, East-West Press, 2008
Resourges 3. R.N.Shreve, G. T. Austin, Shreve's Chemical process industries, McGraw — Hill, 1984
4. R.E.Kirk, D. F. Othmer, Encyclopedia of Chemical Technology, John Wiley and Sons, 1999-2012
5. F. Ulimann, Encyclopedia of Industrial Chemistry, Wiley — VCH, 1999-2012.

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage)
Levelof Thinking | CLA-1(10%) | CLA-2(10%) | CLA-3(20%) | CLA-4(10%)#

Final Examination (50% weightage)
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Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice

R b

Level 1 oot 30% 0% | - | 20% | - | 20% 30% -
Understand
Appl

Level2 PV 40% 50% | - | 50% | - | 50% 50% -
Analyze
Evaluat

Leveld - % 30% 20% | - | 3% | - | 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. S. Shanmugan, SRMIST

Prof. Sukhendu Mandal, Department of Chemistry, IlISER,
Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. M. Arthanareeswari,

SRMIST
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Course Course . . Course . . LiTiplo|C
Code |UCY23G04T| "y Pharmaceutical Chemistry Category G Generic Elective 3l100l2/4
Pre- Co-requisite Progressive
requisite |Nil Courses Nil Courses Nil
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning AP .
Rationale The purpose ol RIS EoRER Program Learning Outcomes (PLO)
(CLR): Learning
_,. |Develop basic understanding of drug, their nomenclature and
CLR-1: classifications, development and their side effects. 112]3]4]5)6]7)8)910/1112/13 14]15
.|Comprehend the mode of action of antiinflammatory agents,
CLR-2:| . ; 4 K.
antibacterial, antifungal agents ans antiviral agents
Give the knowledge of synthesis of major drug classes
. |including-analgesics, antipyretics, antiinflammatory agents,
CLR-3:| . : e
antibacterial and antifungal agents antiviral agents, Central
Nervous System agents and drugs for HIV--AIDS .
.| Gain knowledge about enzyme reactions and influence of D S
CLR-4: ! o £ -
cofactors on the reactions € 2Ll g, @ - "
Gain an overview of fermentation process and production of 8 2 g 3 = § § g =2
CLR-5 : |certain dietary supplements and certain common antibiotics = § S % % RX ogl2 O 75
will be discussed. 2 ||£12|2gl=|gls|al5 5|2
£ ||E|2|222|5|8|2|23|8|5
Course Learning [ . = g 2lgl§|2 HEEEEEE
At the end of this course, learners will be 5 S| 8 E[BIE|SE|NZ a8 E|E|T |V
Outcomes i ° S| = gle\22 28 s ElFololo
(cLO): wel s ||Z|BE25 5|5 2288|2222
1 — — =
CLOA - Qnderstand the |m.portance of drugs, mode of action and 4 H - SIM - -] - - Hl-|- |-
difference from poison
CLO-2 : |correlate various features of the drug to its biological action 4 Hi-|-1-[-1H|-]|- -l -
CLO-3 : |differentiate between drug and poison 4 H|-|- - - -l -] -
_|Utilize the knowledge gained in the course to synthesize of H - SO - B N R R P
CLO4 molecules. g H
CLOS - Understand the fermentation process and production of 4 T | Y= - L - - -
" |ethanol, citric acids, antibiotics and some classes of vitamins
Duration (hour) 12 12 12 12 12
Introduction of Definition and actions of
SLO-1 A representative antibacterial
’ agent Fermentation -
Medicinally important Synthe3|sof L] Storage of drugs: Importance, |Aerobic and
S-1 . ; representative drugs ( ; e .
inorganic compounds il and different conditions anaerobic
SLO-2 Nature and Sulphonamides; fermentation
sources of drugs Sulphanethoxazol,
Sulphacetamide,
Trimethoprim )
SLO-1 Classifications of Synthesis of the
drugs: Biological representative drugs of the
. : follgwmg glasses: Production of Ethyl
Role of inorganic antibacterial agent .
S-2 lassificati d Suloh ides: Encapsulation of drugs alcohol
SLO-2 Classifications of |compounds (Sulphonamides;
drugs: Chemical Sulphanethoxazol,
Sulphacetamide,
Trimethoprim
Synthesis of the
representative drugs of the
SLO-1 following classes:
s-3 Nomenclature of | Therapeutic uses of ?Snltjllt:) argreuralrar:icajgs'nt Brief introduction to drug :(:%ductlon of - citric
drugs inorganic compounds Sulphanethoxazol, delivery
SLO-2 Sulphacetamide,
Trimethoprim
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Duration (hour) 12 12 12 12 12
SLO-1 Tutorial session Tutorial session Tutorial session Tutorial session Tutorial session
S-4 .
SLO-2
Drugs and Pharmaceuticals Definition and actions of
SLO-1 ; 9 . representative antifungal . Production of
Drug receptor — |: Study of pharmaceutical Introduction - Enzymes S -
S-5 . h . . . agent Antibiotics - Penicillin
interaction aids - talc, diatomite and -
SLO-2 kaolin Synthesis of the
representative drugs
Drugs and Pharmaceuticals Production of
SLO-1 =1 Classification of enzymes Antibiotics -
S e Definition and actions of Cephalosporin
Mechanism of A : Antiviral agents
S-6 . : - bentomite, gelatin and -
drug interaction . Production of
natural colours Synthesis of the ol L
A .. |Enzyme specificity Antibiotics -
SLO-2 representative drugs Antiviral .
) Chloromycetin
agents (Acyclovir)
Definition and actions of Ralililggyand actions of
SLO-1 : - Central Nervous System .
antipyretic drug Production of
g agents ; h o
Metabolism of - Mechanism of enzyme action | Antibiotics -
S-7 Synthesis of the .
drugs tative druas Central Streptomycin
SLO-2 Examles representative drugs Centra
Nervous System agents
(Phenobarbital, Diazepam)
§LO-1 |Tutorial session Tutorial session Tutorial session Tutorial session Tutorial session
S-8
SLO-2
Definition of the Definition and actions of Enzyme cofactor
SLO-1 i i ;
following terms: Cardiovascular drug
pharmacophore- : ; . ' e
pharmacology, Basic g syhthet, Synthesis of the Productl|on (.’f Lysine,
S-9 ) approach for development of [ . Glutamic acid
pharmacopeia, representative Role of enzyme cofactor in
SLO-2 N drug. 4 )
bacteria, virus, Cardiovascular drug reactions
chemotherapy (Glyceryl trinitrate)
and vaccine
Causes and Definition and actions of Definition and actions of
SLO-1 . . p ! 1 .
symptoms for antipyretic drug antilaprosy drug coenzyme - —its role in enzyme |Production  of -
$-10 common disease Synthesis of the Synthesis of the reactions Vitamin B2
SLO-2 |and their y . representative antilaprosy
representative drugs
treatment drugs (Dapsone)
SLO-1 Definition and actions of anti-| Definition and actions of HIV-
b inflammatory drug AIDS related drugs .
Plijzieliko Synthesis of the Immobilization of enzymes groduction  of -
S-11 between drug and | Synthesis of the y : y Vitamin C
. - representative HIV-AIDS
SLO-2 |poison. representative drugs lated d AZTZ
(Aspirin) velated drgel(
idovudine)
§LO-1 | Tutorial session Tutorial session Tutorial session Tutorial session Tutorial session
§-12
SLO-2
Theory:
1. G. L. Patrick, Introduction to Medicinal Chemistry, Oxford University Press, UK 2013.
2. H.V. K. Kapoor, Medicinal and Pharmaceutical Chemistry, Vallabh Prakashan, Pitampura, New Delhi 2008.
Learning 3. W.O. Foye, L. Thomas, D. A. William, Principles of Medicinal Chemistry, B.I. Waverly Pvt. Ltd. New Delhi 2012.
Resources 4. R. A Kjonaas, P. E. Williams, D. A. Counce, L. R. Crawley, Synthesis of Ibuprofen. in the Introductory Organic Laboratory,
J. Chem. Educ., 88 (6), pp 825- 828, 2011.
5. D.G. Marsh, D. L. Jacobs, H. Veening, Analysis of commercial vitamin C tablets by iodometric and coulometric titrimetry, J.
Chem. Educ., 50 (9), p 62,1973.
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Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
’ Final E tion (509 hta
Level?:lfoT?i:Tilniing CLA—1(10% | CLA—2(10% | CLA—3(20% | CLA-4(to% | |l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 ol 30% 30% 20% 20% 30% :
Understand
Appl
Level2 PV 40% 50% 50% 50% 50% -
Analyze
Evaluat
Level 3 —omae 30% 20% | - | 30% 30% 20% :
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. Jayanta Samanta, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IlISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2.Prof. Dr. M. Arthanareeswari,
SRM IST
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Course Course Course G Generic Elective Course PO
Code |UPY23G06T| Name Thin Films Category 0/0/2 4
Pre- Co-requisite Progressive
requisite | Nil Nil Nil
Courses Courses Courses
g::;s:m(:f;(termg Physics and Nanotechnology gi?eg/%x:; Hands Nil
Course Learning Rationale Th f leamnina thi s fo: Learnin P L ing Out PLO
(CLR): e purpose of learning this course is to: g rogram Learning Outcomes (PLO)
CLR-1: impart a sound basis for an understanding of vacuum technology. 11213 1121314l5/6/7/8 9 ; 1 12 ; 1 15
CLR-2: provide a fundamental knowledge on various principles and methods used
*|in the synthesis of materials in thin film form. § g
CLR-3: introduce nucleation and growth mechanisms of thin films based on ’g e 828 8 |
* [thermodynamics and molecular theory. STZ |882853 |5 |22
CLR-4:|provide understanding of optical techniques for thickness measurements = % 2 g S g 27 < = & &
e - s - g5 9885 eS8z Ese
CLR-5: famlllarlzg Wl.th physps gnd techniques involved in the measurement and =5 x 5 =l 8 283929 £ sz
C == © =| 9 ()
characterization of thin films o |gcdls a5 oz 8w
H oo o9 | 5N 1w S ®
: : : 5EE §ESRcs<8g52L Y
Course Learning Outcomes At the end of this course, learners will be able T Qg 2o < gLEL =8 g g 2o ol o
(CLO): to: 350 2254020 <8358
CLO- |understand the concept of vacuum technique 2175 6 H H H
1: 0 ik = I
CLO- |explore evaporation and sputtering systems for fabrication of films 80 7 HIH| Riar e il R
2: 0
CLO- |know about the concept of various CVD techniques and their applications 2170 6 N2 I R I - I O I O O
3 5
CLO- |understand the possible growth modes and techniques to measure thickness | , |0 7/ |HH| | | | | |H| | || || _|.
4: |of films 0
CLO- |explore various advanced experimental techniques to search for crystal D) e I . O I O O O
5. |structures, morphology, elemental and surface analysis 0
Duration 12 12 12 12 12
(hour)
S-1 | SLO- | Fundamentals of Chemical bath Introduction to elasticity | X-ray diffraction (XRD)
1 vacuum Substrate deposition deposition : ionic and
technology solubility products
SLO- | Basic definition and Preparation of binary Plasticity and Experimental
2 pressure regions of semiconductors mechanical behavior investigation of X-ray
vacuum Substrate materials, diffraction (XRD
S-2 | SLO- | Kinetic theory of Deposition mechanism | Electrical and magnetic | Scanning electron
1 gases, mean free properties of thin films microscopy
path Substrate cleaning
SLO- | Kinetic theory of Preparation of Introduction to electrical | Morphology analysis
2 gases, mean free compound thin films properties of thin films, | using scanning
path Masks and connections electron microscopy
S$-3 | SLO- | Understanding Electrodeposition Optical properties of Transmission electron
1 concepts and types thin films microscopy
of gas flow Thermal evaporation
SLO- | Types of flow Thermal evaporation Electrolytic deposition Optical constant in thin || Transmission electron
2 films microscopy
S-4 | SLO- | Conductance Electro less deposition Theory of nucleation Investigation of
1 and growth process nanostructures using
transmission electron
Resistive heating microscopy
SLO- | Vacuum pumps Anodic oxidation Early stages of film Investigation of
2 growth nanostructures using
transmission electron
Flash evaporation microscopy
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S$-5 | SLO- | Vacuum pumps and Rf-heating Spray pyrolysis Thermodynamic Energy dispersive
1 systems aspects of nucleation analysis
SLO- | Rotary mechanical Co-evaporation Spin coating Capillary theory Elemental analysis
2 pump using energy
dispersive analysis
S-6 | SLO- | Rotary mechanical Co-evaporation Dip coating Thin film growth modes | Auger electron
1 pump spectroscopy
SLO- | Roots pump Electron bombardment | Chemical vapor Volmert, weber (vw) Auger electron
2 heating deposition (cvd) growth spectroscopy
S-7 | SLO- | Diffusion pump Sputtering plasma Homogenous process Frank-van der merwe Study of surface using
1 (fm) growth auger electron
spectroscopy
SLO- | Diffusion pump Heterogeneous Stranski-krastanov Study of surface using
2 process, growth auger electron
Discharges and arc spectroscopy
S-8 | SLO- | Turbo molecular Cvd reactions Thickness Basic principle of x-ray
1 pump Sputtering yield low measurement photoelectron
pressure sputtering spectroscopy
SLO- | Turbo molecular Pyrolysis Electrical methods Experimental details of
2 pump x-ray photoelectron
Rf-sputtering spectroscopy
S-9 | SLO- | Measurement of Reactive sputtering Hydrogen reduction, Microbalance monitors || Identify elements within
1 vacuum halide materials from x-ray
disproportionation, photoelectron
spectroscopy study
SLO- | Concept of different Basic principle of Transfer reactions Quartz crystal monitor Uv-vis spectroscopy,
2 gauges magnetron sputtering theory and applications
S- | SLO- | Capacitance gauges | Details study of Cvd processes and Basic of mechanical Uv-vis spectroscopy,
10 1 magnetron sputtering systems method (stylus) theory and applications
SLO- | Pirani gauge Magnetron Low pressure CVD Mechanical method Introduction of
2 configurations (stylus) secondary ion mass
spectrometry
S- | SLO- | lonization gauge and | Evaporation versus Laser enhanced cvd Ellipsometry Experimental study of
11 1 penning gauge sputtering secondary ion mass
spectrometry
SLO- | Vacuum system Evaporation versus Metal organic cvd Interference fringes Use of secondary ion
2 components sputtering (mocvd) mass spectrometry
S- | SLO- | Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
12 1 Simulations/Seminars | Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
on mean free path on rf and resistive on electrodeposition on nucleation on crystallite size,
from kinetic theory of || heating and MOCVD strain analysis using
gases, and different XRD
gauges
SLO- | Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
2 Simulations/Seminars | Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
on vacuum operation | on evaporation versus on low pressure CVD on thickness analysis on morphology study
sputtering and CVD reactions and crystal monitor from SEM and TEM
data
D.M. Hoffman, B. Singh and J.H. Thomas, Handbook | 8. N. Yoshimura, Vacuum Technology: Practice
of Vacuum Science & Technology, Academic Press, for Scientific Instruments, Springer
1998. Publications, 2007.
M. Ohring, Materials Science of Thin Films: Deposition| 9. The Vacuum Technology Book Volume II,
and Structure, 2nd Ed., Academic Press (An Imprint of Pfeiffer Vacuum [Online Book]
Elsevier), 2002. 10. E. Ahmed, et al. "Significance of substrate
Properties of Thin Films by Joy George, Marcel and temperature on the properties of flash
Learning Decker, (1992). evaporated Culn 0.75 Ga 0.25 Se 2 thin films."
Resources Kaufmann, Characterization of Materials, 2nd Ed., Thin Solid Films 335.1 (1998): 54-58.
Wiley, 2003. 11. Physics of Thin Films by Ludmila Eckertova,
K.L. Chopra, Thin Film Phenomena, Robert E. Krieger Springer (1986).
Publishing Company, 1979. 12. J.B. Mooney, and S.B. Radding. "Spray
7.1.. Wang, Characterization of Nanophase Materials, pyrolysis processing." Annual Review of
Wiley, 2000. Materials Science 12.1 (1982): 81-101.
Thin Film Technology by O S Heavens, Methuen 13. R.F. Bunshah, Handbook of Deposition
young books (1970). Technologies for Films and Coatings, Science,
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Technology and Applications, Noyes
Publications, 1994,

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) . o o
Level of CLA-1(10%) | CLA-2 (10%) | CLA -3 (20%) | CLA -4 (10%)# Final Examination (0% weightage)
Thinking Theory | Practice| Theory| Practice| Theory | Practice | Theory| Practice Theory Practice
Level 1| Temember 30% | - 3% | - [30% | - [30%| - 30% :
Understand
Level 2 3PPV 40% | - |s0% | - |s0% | - |[s0%| - 50% :
nalyze
Level 3 Eﬂiste 30% | - | 20% | - |20%| - |20%]| - 20% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,

Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. S. Saravanan, RenewSys India Pvt. Ltd, Telangana, India,

Prof. S. Balakumar, University of Madras,

Dr. M. Kovendhan,

shrisharavanan@yahoo.co.uk balakumar@unom.ac.in SRMIST
Dr. N. VIJAYAN, CSIR-NPL, nvijayan@nplindia.org Prof. V. Subramanian, IIT Madras, Dr. Bhaskar Behera,
manianvs@iitm.ac.in SRMIST

Experts from Higher Technical Institutions
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Course Course e . Course e . T|PlOIC
Code UCY23G05T Name Chemistry in Everyday life Category C Discipline Specific Core 3l100l2/4
Pre- Co-requisite Progressive
requisite | Nil c Nil C Nil
Courses ourses ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning A .y
Rationale The purpose SEEIIORE SRRl . Program Learning Outcomes (PLO)
] ]
(CLR): Learning
CLR-1: | To familiarize the students on chemistry in everyday life 112(3/4/5/6|7|89/[10/11/12/13|14]15
CLR-2: To gain necessary details and information related to
" |preparation of cosmetic items
.| To know about the health hazards of the cosmetic items and
CLR-3: @ m
food colors Qo S
4 .| To understand the properties of food composition and € S els @ -
CLR4 " adutterants in food s ||Bg 2958 g & 2|2
.| To understand the concept of types of fibre biodegradable o 35 % i;’ Y| o2 D5
-0 . (=] [} =i Sl s | x | »
CLRS polymers 2 SO e d sl els|alZ 2 cle
£ asg§'g£§§ﬁg-§g
= = —_ = =>
Course Learning = é é % g 2 g = :Ca £ ‘é’ E 8
At the end of this course, learners will be 5 SISIEIZEZEN2EE STV
Outcomes 5 L1280 2al>8 = :
(CLO): 0280 2 ||E|52|8|2 5|8 ¢ 8 5 T3 33
: 3 L <|Slalw|c|n|<|Elalo|<|a|a|a
CLOA - Apply the knowledge gained to generate home made products 4 A | K L{-|-|-]- Hl= |-
" |like soap and camphor tablets
CLO-2 : | Ability to identify the adulterants present in regular food items 4 H -] - - - -l-l -]
CLO3: Undgrstgnd the hazards of food colors and its real-life 4 Hl-l- Y Hi|-1|-]|- SO N T I
implications
CLO-4 : | Application of various food preservation techniques 4 Al Ty ™ LHY R - e el s (.
.| The students will be able to understand the importance and -l -1 H| - -] - e R I
CLO-5: y . P 4 -|H H
benefits of antioxidants to the living system
Duration (hour) 12 12 12 12 12
SLO-1 Cosmetics: Definitions and sources —  [Food preservatives- Significance of Radical Fibers: natural fibers
Introduction Carbohydrates Definition examples chemistry in living system [
g Methods of
53 SLO-2 _I?;ngr;atlon ] Definitions and sources - |preservation-Low and  |Radical production in Fibers: Artificial fibers
Powder proteins -fats high temperature environment '
methods
Methods of
Preparation of Definitions and sources - |preservation- Superoxide and peroxide Artificial fibers -
SLO-1 ! : ] X .
shampoo minerals dehydration osmotic radicals polyamides
pressure
S-2 Preparation of Definitions and sources — AEBIEG; Quantification of radicals by
SLO-2 e preservation- food Acrylic and polyesters
tooth paste vitamins irradiation EPR
) - Food colour chemicals : )
SLO-2 Prgpara'tlon of Definition and source of used in food -soft drinks Heglth impacts Action of PET
Nail Polish sports supplements ] radicals
and its health hazards
s-3 SLO-1 Preparation of Physiological importance-  |Chemicals in food Diseases caused by free PET recycling
SLO-2 skin creams balanced diet production radicals process
Practice: Quiz Practice: Quiz about sources |Practice: Quiz about Practice: Quiz about radicals’  |Practice: Quiz about
SLO-1 |about cosmetic  |of carbohydrates food preservative detection natural fibers
materials chemicals
S4 Practice: Quiz Practice: Quiz about proteins | Practice: Quiz about Practice: Quiz about EPR Practice: Quiz about
SLO-2 |about shampoo |and minerals food preservatives analysis synthetic fibers
and nail polish methods
S5 SLO-1 |Preparation of Aldu_lteraplts in milk - ghee -  |Food poisoning- Cancer Radical quencher Biodegradable
SLO-2 |Perfumes oil- identification. Reasons Polymers-examples
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Duration (hour) 12 12 12 12 12
Cottage Adulterants in coffee and tea Non-biodearadable
SLO-1 |industries: powders and its Introduction to Fertilizers | Anti-oxidants- Introductions 9
A L polymers examples
S-6 agarbatti identification
SLO-2 Preparation of ~ |Adulterants in asafoetida -  |Fertilizers used in Advantages and role of Use of polymeric
bath salts identification natural sources antioxidants in human health  |materials in daily life
Soaps and
detergents - L " Natural anti-oxidants like Polystyrene materials
SLO-1 |General Adult.elranlts in chilli powder- |Fertlizers-Urea- NPK vegetables, beverages like tea |for food storage and
formulations and \dentification gk =esand hazards and coffee, fruits servin
S-7 . s g
preparation
Cosmetics for nail Adulterants in pulses and Fertilizers super
SLO-2 care turmeric powder — phosphates- Uses and  |Water soluble antioxidants PTFE in cookware
identification hazards
§LO-1 |Practice: Oral Practice: Oral Presentations |Practice: Oral Practice: Oral Presentations Practice: Oral
S-8 Presentations Presentations Presentations
SLO-2
SLO-1 |Sunscreens
S-9 formulation and  |Role of voluntary agencies | Pesticides —definition | Antioxidants/Polyphenols and Pol .
) . K olymers in sports
SLO-2 |working such as, Agmark, |.S.1. and examples skin aging
mechanism
SLO-1 CosfeticeNgod Highlights of Food Safety ~ |Pesticides for public Radical destroying enzymes:  [Uses of Vinyl
S-10 f and Standards Act 2006 health pest control- superoxide dismutase polymers and
sLo-2 |'oreyecare mosquitoes, houseflies Bakelite
SLO-1 5 Food Safety and Standards | Pesticides for domestic . ] \
S-11 Pfo D Hazards Authority of India (FSSAI)-  |pests - Bed bugs, Rl destroy_mg ENZYMES: | hazards of polymers
sLo-2 |ofcosmeticuse o s and Procedures cockroaches efc. PRy PG
Practice: Practice: Participative Practice: Participative  |Practice: Participative debates |Practice: Participative
SLO-1 |Participative debates debates debates
S-12 debates
Practice: Practice: Summarizing all  |Practice: Summarizing  |Practice: Summarizing all Practice:
SLO-1 |Summarizing all |concepts all concepts concepts Summarizing all
concepts concepts
Theory:
1. W. A. Poucher, Perfumes, Cosmetic and Soaps (Vol 3),10th edition Kluwer academic publishers 2000.
Learning 2. 0.P.Vermani, A. K. Narula IndustriaI_Chemi_stry Galgotia Publication_s Pvt. Ltd., New Delhi 2006.
Resources 3. J.M.Berg, J.‘L. Tympczeko, I: Stryer, B|ochem|stw, W.H. Freeman Publishers, 2008.
4. B.K. Sundari. Applied chemistry - MJP Publishers, New Delhi. 2006.
5. L. H. Meyer., Food Chemistry, CBS publishes & distributors. 2004.
6. V.R. Gowariker, N. V.Viswanathan, J. Sreedhar, Polymer science, New Age, International 2005
Learning Assessment
: Continuous Learning Assessment (50% weightage) i i o
Levelﬁ'ﬁ;’;‘i‘niing CLA-1(10%) | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | mal Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Level1 | <emember 30% 30% 20% 20% 30% -
Understand
Level2 [ PPY 0% | - | 50% 50% 50% 50% -
Analyze
Lovel3 | vauate 30% | - | 2% | - | 30% 30% 20% :
Create
Total 100 % 100 % 100 % 100 % 100 %

Certifications etc.,

# CLA -4 can be from any combinatin of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1.

Dr.S. Vadivel, SRMIST

Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. Sukhendu Mandal, Department of
Chemistry, IlISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

SRM IST

2. Prof, Dr. M. Arthanareeswari,
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Course Course Course G General Elective Course Troc
Code |UPY23G07T| Name Group Theory Category 1/0(2|4
Pre- Co-requisite Progressive
requisite | Nil Courses Nil Courses Nil
Courses
Course Offering ) Data Book / .
Department Physics and Nanotechnology Codes/Standards Nil
Course Learning Rationale Th  leaming thi 'y Learnin p Learning O PLO
(CLR): e purpose of learning this course is to: g rogram Learning Outcomes (PLO)
CLR-1:|Learn and evaluate the symmetry 1123 1]2]3/4/56/7 89 7 1123315
CLR-2:|Understand role of symmetry in physics @ -
CLR-3:|Able to evaluate the groups of a system Hea |Ye = §
CLR-4:|Able to understand the group theory in quantum mechanics 8 3; eé B3 § B _% 5= g |2 ©
CLR-5: | Apply group theory in solid state physics % é o § 8 22 8= o % @ ‘72 &%
€85 3955388 55:28¢
£a< | E5dsasSEg3 gl
Course Learning Outcomes At the end of this course, leamers will be able | 5| 3| 8| | £/ €3 |2 ¢ S £58 <o
(CLO): fo: 288 8228222288 ES000
82 |Sa<co=a=E 2 g 2 an
| 1| 1 L<<Ida ngn < Eao<aao
CLO- |To able to define symmetry in mathematical formalism 2175 6 H i | SIS H ]
1: 0
CLO- |Able to represent the symmetry and symmetric operations algol 71 [HI_|. B ™ T |/
2: 0
CLO- |Acquire the knowledge of space groups in real space 2170 6 H Bk L L TH H L
3 5
CLO- |Acquire the knowledge of space groups in reciprocal space D ) T L O O D R A D D
4: 0
CLO- |Application of character table in simple molecule D A L O O ) A O B
5: 0
puIEEon 12 12 12 12 12
(hour)
SLO- . Reducible and Irreducible |Symmetry Relations and .
1 Definition of a Group representation Point Group Classifications Reciprocal Space Character Table
$-1 : . Symmetry Relations and
By Definition of a Group G apd Sl Point Group (PG) Reciprocal Space Character Table
2 representation i
Classifications
SLO- |Example of a Group Schur’s Lemma and Great|Symmetry Relations and | Translational Group and Character Table
S-2 1 Basic Definitions Orthogonality Theorem Point Group Classifications|Bloch’s Theorem
SLO- |Example of a Group Schur's Lemma and Great | Symmetry Relations and | Translational Group and Character Table
2 Basic Definitions Orthogonality Theorem Point Group Classifications|Bloch’s Theorem
1SL0' Rearrangement Theorem |Character Table yathematlcal Background PG in rand k space Space group analysis of
3 'or Space Qroups CHa ‘
SLO- Rearrangement Theorem | Character Table LG Bl 2 2 e PG in rand k space Space group analysis of
2 for Space Groups CHa
SLO- |Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
S-4/1 Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
SLO-
2
?LO— g;)sets, Conjugation and Character Table yatéwemat/ga/ Background SG-representation gﬁlace group analysis of
$5/st0 casst Conjugation and I\(/)Irthpacet' r%psk d S : lysis of
- |Cosets , Conjugation an lathematical Backgroun: Y , pace group analysis ol
2 Class Character Table for Space Groups (SG) SG-representation CHs
?LO— Symmetry Planes Character Table Symmetry operations SG-representation gizce group analysis of
S-6 .
';‘»LO- Symmetry Planes Character Table Symmetry operations SG-representation gﬁzce group analysis of
1SLO' Inversion centre Definition of Character I‘?Iy mmorphic ar.;d Common Cubic-Lattices Space group analysis of
s7 onsymmqrph/c NH3 .
SLO- Inversion centre Definition of Character Symmorphic a’?" -point Space group analysis of
2 Nonsymmorphic NHs
S-8|SLO- |Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
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1 Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
SLO-
2
SLO- Proper‘and Improper axis Cha(acters and Class, Bravis Lattice and SG points with k# 0 Space group analysis of
S9 1 & rotations Matrices NHs
SLO- Proper‘and Improper axis Cha(acters and Class, Bravis Lattice and SG points with k # 0 Space group analysis of
2 & rotations Matrices NH;
SLO- |Products of Symmetry | Schoenflies Symmetry Examples of Symmorphic |Nonsymmorphic Space | Space group analysis of
1 operations Notation SG Group NH;
?0 SLO- |Products of Symmet Schoenflies Symmet CubigsGland e Space group analysis of
2 operations Y v Notation Y v Equivalence Factor Group and -point Nil group anaiy,
p Transformation ¥
SLO- . . The Hermann-Mauguin ... |Space group analysis of
N 1 Optical Isomerism Symmetry Notation 2D Space Group Factor Group and -point NH
| Oblique, Square, .
11 SLO- Optical Isomerism ke Hermann—Maugum Rectangular and Factor Group and -point Space group analysis of
2 Symmetry Notation NH3
Hexagonal SG
SLO-
s- 1 Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
12 |SLO- |Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars Simulations/Seminars
2
1. M.S. Dresselhaus, G. Dresselhaus, A. Jorio, Group Theory: 3. A W. Joshi, Elements Of Group Theory For
Learnin Application to the Physics of Condensed Matter, Springer, Physicists, New Age International, 2018
m 2008 4. Rakshit Ameta, Suresh C. Ameta, Chemical
2. F.A. Cotton, Chemical Applications of Group Theory, 31 ed, Applications of Symmetry and Group Theory, AAP,
Wiley, 2008 2016
Learning Assessment
Bloom’s Continuous Learning Assessment (50% weightage Final Examination (50%
Level of CLA-1(10%) CLA-2(15%) CLA -3 (15%) CLA -4 (10%)# weightage)
Thinking Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice | Theory Practice
Level 1 fremember | 5, o, : 30 % . 30% 30% - 30% -
Understand
Apply 9 9 9 9 0
Level 2 Analyze 40 % - 40 % - 40 % 40 % - 40% -
level 3 (EYALR | 550, . 30% | 30% 30% J 30% :
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper efc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

b_amrita@iitb.ac.in

Dr. Amrita Bhattacharjee, [IT Bombay, Mumbai,

Dr Rudra Banerjee

subhra@jiitg.ac.in

Prof. Subhradip Ghosh, IIT Guwahati,

Dr. Triparno Banerjee

. L . L/T|P|O|C
Course |UCY23P03L CNourse Internship-li Course p Internshlp/Appreptlceshlp / ’I,-"rOJect/ 0
Code ame Category Community Outreac 0(0|0
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Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
10Course Offering . Data Book / ,
Department Department of English Codes/Standards Nil
g:tl;;snz:; e(a(;’tl':)? g}ep urpose of learning this course is Learning Program Learning Outcomes (PLO)
. | Gain practical experience within the business
CLR-1: environment. 1123 1123|456 |7 |8|9(10[11(12|13]14|15
CLR-2: Acquire knowledge of the industry in which the
" |internship is done.
CLR-3: Apply knowledge and skills learned in the
" |classroom in a work setting
Develop a greater understanding about career § o
CLR-4: |options while more clearly defining personal career ’g SIESREIER- 3 o
goals SI3l5| 2|5 |8 |8l8l2| (8], |28] | |2
CLR-5 : Experience the activities and functions of business | | = | & | & § § = =/ 8 Clol g 2 A 52
| professionals. SIE|5| |22 8 8ls|lg|5|elnE|5|2 ® g
Slc|Z| |82 3/25 822882 |ElS
: , 15|88 | 2|E|s|5|2=2|2|¢|S =|5|8|2|g|2
Course Learning |At the end of this course, learners will be | © 58|58 5|3 HEY AL A AN A AR A
Outcomes (CLO): |able to: zlelgl|si el zl8l= E|l=|8|¢|l8|5|S|=|Ble
Slan| |l Slaln|ld|ln||Elalo|2|Qal5
CLO1 : Identify areas for future knowledge and skill 318070 |H|H| - |-|-]-|-|-|L|-|M|-|-|-]|-
" |development
CLO-=2: understanding of what is expected in the job market | 3 | 85| 75 - H| -] - - - M| - L] - -
" |and what their standard of performance should be
Build professional, as well as academic, contacts 3175|70| |- |H| -] -|-]-|-|-|-|-|M|-|-|H|-
CLO-3: |and begin the process of networking and support for
your future careers.
CLO-4: Acquire knowledge of the industry in which the 31880 |H|H| -|-|-|-|-]-/L|-|-]-]-]-|M
" |internship is done.
CLO-5: |practical experience within the business environment| 3 | 85| 75 -l-l-]1-|l-lH]-|l-]-]l-IM|-]1-]-|H
PROCESS
Stage | Identifying area of interest
Stage Il Review |
Stage Ill Review Il
Stage IV Project report preparation
Stage V Final Submission of the Project Report
Continuous Learning Assessment (50% weightage) Final Evaluation (50% weightage)
Review -1 Review -2 Project Report Viva-Voce
Project Work / 20% 30 % 30 % 20%
Internship
Course Designers
Expert from Industry Experts from Higher Technical Institutions |Internal Experts
Prof. G. Sekar, Department of Chemistry, -
Dr. Ravikiran Allada, Director, IIT Madras 1. Dr.T, Pushpa Malini
Analytical Sciences and Technology Transfer, Email: gsekar@jitm.ac.in SRMIST
Novugen Pharma, Malaysia Prof. Sukhendu Mandal, Department of 2 P .
Email: ravianalytical@gmail.com Chemistry, IISER, Thiruvananthapuram - Prof. M. Arthanareeswar
nisty, nap SRMIST
Email: sukhendu@iisertvm.ac.in
Course | UCY23P05L | Course Project Phase-I Course | P | Internship/Project/ | L | T| P | O | C
Code Name Category Community 0(0|9 |2 4
Outreach
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Co-
requisite
Courses

Pre- Nil Nil
requisite

Courses

Progressive
Courses

Nil

Course Offering
Department

Chemistry

Data Book /
Codes/Standards

Nil

Course Learning
Rationale
(CLR):

The purpose of learning this course is to:

CLRT: | yith a strong scientific acumen

Produce competent, creative and imaginative graduates

Learning

Program Learning Outcomes (PLO)

41567 |8|9 10 1112

CLR-2 1 the field of Chemistry

Apply of the acquired knowledge, skills, and tools pertinent

CLR-3 | jomain of chemistry

Promote independent and collaborative research work in the

CLR-4 < ciontific society

Inculcate the ethical responsibility of the graduate in the

CLR-5

Chemistry

Identify the challenges and solutions pertinent to the field of

Course Learning

Outcomes (CLO): able to:

At the end of this course, learners will be

CLO-

=N

demonstrate the key areas of research

+ Link with Related Disciplines

< [Fundamental Knowledge

+ Procedural Knowledge
* Analyze, Interpret Data
+ [Problem Solving Skills

+ [Communication Skills

+ Analytical Skills

+ Skills in Modeling
+ |PSO 1

+ [~lInvestigative Skills

+ [PSO -2
+ [PSO-3

CLO-2 |develop laboratory and experiment related skills

posses’ competence on data collection and process of

ellie scientific documentation

T |x| ' Application of Concepts

' ||+ Ability to Utilize Knowledge

=<

CLO-4 |gain the knowledge of research ethics

CLO-5 |solve problems in their area of research

a|a| &~ || Level of Thinking (Bloom)

+ || = |x|x(Skills in Specialization

Learning Assessment

Continuous Learning Assessment
(50% weightage)

Final Evaluation (50% weightage)

Project Phase-

Review -1 Review -2

Project Report

Viva-Voce

20% 30 %

30 %

20%
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Semester - VIII

L|T|P|O|C
nggze Ucy23801T itl)a%see Organometallic & Bioinorganic Chemistry Cg?:g;ziy c Discipline Specific Core 310214
Pre- Co- Progressive
requisite Nil requisite Nil Cg Nil
ourses
Courses Courses
Course Offering . Data Book / o ) .
Department Chemistry Codes/Standards Periodic Table: Nil
gg;:’;ill;e?ézgq The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
| Gain knowledge of the basic concepts of [ &l
CLR-1: organometallic chemistry L 1123 (4|56 |7|8|9|10 |11 12|13]| 14 |15
Address concepts related to organometallic
CLR-2: | chemistry using stability based on 18-electron
rule
.| Get knowledge on organometallic compounds as
CLR-3: ‘
various types of catalyst
Employ various organic reactions towards the
CLR-4: | design of fine chemical and drug molecules for 2 °
industries @ FarEE 2
Utilize the bioinorganic chemistry in various ‘g 2 a2 ol c = © o | W
CLR-5: | pharmaceutical problems and identify appropriate = % § i 3 % 2 S o (% =
solutions S |28zl El8| T 22 o°
IS X D o ® O | =] a = S | L
Sl sls|ElSelgldlels|Dl =8|
Course S| |Els|2lsl&S|8lE(28|8|2
Learning | At the end of this course, leamers will be able | s ElR|IE|3|c|ele|lg > £ S § M
Outcomes | to: 3 §%i§§:§§t—§~‘g§§§%oog
(CLO): I |2 25 85 2| HlElEl s |88 8|8
cLO.1: |Employ 18-electron rule to rationalize the stability |, HE . =R o N | | e |
of organometallic compounds
CcLO-2: | AAPply concepts of organometallic chemistry in fine H LA R |- . | . |
chemical for industry
. | Develop a general idea of catalysis and describe
CLO-3: | the mechanism in detai y d 7 BN | e - | i
Solve periodically by incorporation of
CLO-4: |organometallic compounds into organic synthesis | 4 Ly -|-|H|-|-|-1-1-1] - - - M-
problems
Explain the sources and consequences of excess
CLO-5: |and deficiency of trace metals and learn about the | 4 -l -|\H|-|-]-L]--] - - -]l -| H-
toxicity of certain metal ions
Duration (hour) |12 12 12 12 12
SLO-1 Introduction to g:g;iuoﬁg?aﬁifc compounds Introduction: Catalytic| Introduction to Bioinorganic  |Introduction of Non-
S-1 : . L reactions and their ~ |Chemistry: Porphyrin Porphyrin systems and
SLO-2 organometallic chemistry Zss:ﬁ;r]sl;;gau;)[’)?‘fpzft}es applications systems and their functions  |their functions
SLO-1 Essential and non—essential
, 3 metals Non-heme proteins-
s-2 Type pf Ilgands ar_1d_ Organon_1etalllc compound_ Homogleneous Toxicity of metals — Cd, Hg [hemocyanin and
SLO-2 coordination-hapticity Synthesis, structure, bonding |catalysis . ) )
and Cr toxic effects with hemerythrin
specific examples
SLO-1 ) . i Feedstocks for
SLO2 Eighteen electron rule-  |Reactivity of transﬁlpnal chemical industry _Ion (Na+ anq K+) tre}nsport- Their coordination
S-3 Electron counting and metal complexes with Metathesis and ion channel ion carrier and geometry
SLO-2 limitations alkenes hydrogenation ion pump
SLO-1 iti ivi it ins. i
Transition metal cafbonyl Reactivity of transﬁlpnal Hydroformylation and Porphyrins, in Electronic structure and
S-4 SLO-2 complexes-synthesis and |metal complexes with acetic acid synthesis photosynthesis oxvaen bindings
reactivity alkynes y Photosystems | and Il ve 9s.
SLO-1 . . M-allyl, Enyl, butadiene, Electron transfer proteins:
S-5 ?Aﬁﬁi&‘;ﬁnﬁln;% pentadienyl, Cyclobutadiene ?;ﬁ“;?:néggﬁer_ Chlorophylls and their Active site structure and
SLO-2 subsF;itutiori re%ctions and cyclopentadieny! tro s)éh réaction coordination geometry functions of ferredoxin and
complexes P Rubredoxin
S-6 SLO-1
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Duration (hour) 12 12 12 12 12
and Lllgand insertion Ziegler-natta Hemoglobin and their . N
reactions Structure of o N Nitrogen fixation.
Metallocenes complexes and |polymerization and  |coordination geometry. .
SL0-2 mononuclear and Benzenoid complexes Polymer-bound Electronic structure and co- Metalloenzymes containing
polynuclear metal P catgl st operativity effect molybdenum and iron
carbonyl Y P
SLO-1 Practice: Structure of Practice: Reactivity of metal Practice: Practice: structure of Practice: structure of Fe-S
S SLO-2  |metal carbonyl alkene complexes Heterogeneous Chlorophylls proteins
Catalytic reactions
s-8 SLO-1 Practice: Structure of Practice: Reactivity of metal |Practice: Practice: structure of Practice: structure of Fe-S
SLO-2 metal Nitrosyl arene complexes Mechanisms Hemoglobin proteins
S-9 SLO-1 Metal dinitrogen and Migratory insertion reaction gﬂ{;;?ﬂitg‘ g Oxygen binding, transport g:zbar:;go;:cllaggéigl.based
SLO-2  |dioxygen complexes with alkenes, alkynes olefins and utilization of hemoglobin ureayse '
SLO-1 Metal hydride complexes. |Substitution reactions- Carbonyl insertion,  |Cytochromes-types- Hydrogenases and
$-10 SLO-2 Transition metal electrophilic and nucleophilic |Hydride elimination |structure and electron dehydrogenases Copper:
) organometallics : attack on coordinated ligands|and abstraction transfer reactions electron transport
SLO-1 Squar(’e planar complexes. Oxidative addition and Vollha_rdt reapt|or_1 Cytochrome p-450, Zinc: carboxypeptidase A
S-11 SLO-2 Vaska’s complex- Reductive elimination and oligomerization - |monooxygenase, Catalase and Carbonic anhvdrase
synthesis and reactivity reaction and peroxidase y
SLO-1 Practice: Structure of Practice: Migratory insertion L b A8 Practice: structure of zinc
i . S - Practice: various Practice: structure of
$-12 SLO-2 metal dinitrogen Structure |reaction Oxidative addition tvoes of reactions B chromes enzymes, structure of
of Vaska's complex and Reductive elimination |*" y Cobalt enzymes
1. J.E.Huheey, E. A. Keiter, R. L. Keiter, R.L. Inorganic Chemistry, Principles of Structure and Reactivity 4th Ed., Harper Collins 1993,
Pearson 2006.
2. F.A. Cotton, G. Wilkinson, P. L. Gaus, Basic Inorganic Chemistry 3rd Ed. Wiley India 1998
3. N. N. Greenwood, A. Earnshaw, Chemistry of the Elements 2nd Ed, Elsevier, (Ziegler Natta Catalyst and Equilibria in Grignard
Solution), 1997.
Learning 4. G.0.Spessard, G. L. Migssler, Organometallic Chemistry, Prentice Hall, 1997.
Resources |5. B.E.Douglas, D. H. McDaniel, J. J. Alexander, Concepts and Models in Inorganic Chemistry 3¢ Ed., John Wiley and Sons, NY, 1994.
6. K. F.Purcell, J. C. Kotz, Inorganic Chemistry, W.B. Saunders Co. 1977
7. P.Powell, Principles of Organometallic Chemistry, Chapman and Hall, 1988.
8. 1. Bertini, H. B. Gray, S. J. Lippard, J. S. Valentine, Bioinorganic chemistry, University Science Books, 1994.
9. J. A Cowan, Inorganic Biochemistry: An Introduction, VCH Publishing, 1993.
10. W. Kaim, B. Schwederski, B. Bioinorganic chemistry: Inorganic Elements in the Chemistry of Life, Wiley, 2006.
Learning Assessment
Continuous Learning Assessment (50% weightage) : e .
’ Final E tion (509 ht
. ﬁ'fﬁ:‘i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | mal Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 fomeoel 30% | - | 30% 20% 20% 30% -
Understand
Appl
Level2 PV 40% 50% 50% 50% 50% -
Analyze
Evaluate
Level 3 30% 20% 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

IIT Madras

Prof. G. Sekar, Department of Chemistry,

Email: gsekar@iitm.ac.in

Dr. Mihir. Ghosh, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IlISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

Prof. M. Arthanareeswari, SRMIST

Course Course . Course Discipline Specific Elective L|TIPIOIC
Code UCY23D07T Name Organic Spectroscopy Category D Courses 40024
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Pre- Co-requisite Progressive
requisite | Nil Courses Nil Courses Nil
Courses
Course Offering . Data Book / ,
Department Chemistry Codes/Standards Nil
Cours.e Learning Rationale | The purpose of learning this course is to: . Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: | Gain information regarding NMR spectroscopy and analysis 11234 |5(6,7/8[9/10/11[12[13/14]15
.|Enable the students to acquire knowledge on infrared
CLR-2: a ®
spectroscopy o S,
CLR-3 : | Gain knowledge on the basic principle of UV spectroscopy =3 -08)’ 2 = - 3 ©
CLR-4 : |Acquire knowledge in the fundamentals of mass spectroscopy || S || 8| 8| 3| 2| & § = = 2
. |Promote the importance of ESR, XPS and CD to characterize =L 3 S % 28| 2| 5| 2|P|H
CLR-5: : (=] CO@%: _EE'_QCDCU,
organic compounds £ X g 238 F celn |62
= S0 |3 |X (3| =3B L8 23R S
. = S|8|X|B| 8225 g 2L 5
= o 5
Courss Learnlig At the end of this course, learers willbe | ‘5 S 8E|8ls2<8& 25 2L v
Outcomes > o= Sle =l =295 = .
able to: @ cla|lx| 8 === |28 E€le9Q 9|9
(CLO): 3 225485 2ssleEa352R22
. |Apply the concepts of NMR spectroscopy to apply on unknown SO T N R I 7 T R B -] -
CLO-1: y 4 H| - H
organic compounds.
.| Gain knowledge and practical skill in the quantitative analysis of| - - - - Co N
CLO-2:| . H|H
wide range of compounds by IR spectroscopy
CLO-3 : |Understand the basic concepts of Ultraviolet spectroscopy 4 H|-|-]|- -l -1H|- - -]-]
. 3 - - - . 5 L b - - - -
CLO-4 - Acquaint the fqndamental concepts of mass spectroscopy to 4 H H
analyze organic compounds
.| Utilize their chemistry knowledge of ESR/CD to get in depth E T B - M I I I
CLO-5: 4 -|H H
knowledge about the prepared compounds.
Duration (hour) 12 12 12 12 12
S-1 SLO-1 Introduction to NMR Introduce DEPT Ultraviolet spectroscopy Mass spectrometry: ESR spectroscopy
Basic principles
SLO-2 Origin of NMR Use in characterizing Basic principles Mass spectrometer Basic principles and
spectrum molecules applications
S-2 | SLOA1 NMR active nuclei Introduce IR Absorption laws: The molecular ions and Free radicals
and sensitivity The Lambert-Beer's Metastable ions
Law
SLO-2 Basic principle of Use of IR spectra Oxochromes Reactions of ions in Organic compounds
NMR spectroscopy, gas phase
spin states and
population of nuclei
S-3 | SLO-+1 Effect of external Absorption of light | Chromophores, standard Effect of isotope X-ray photoelectron
magnetic field on the and spectral works of reference spectroscopy
population and properties
correlation with field
strength
SLO-2 Introduce polyatomic IR activefinactive Selection rules Isotope abundances elemental
molecules and bonds, selection rules composition
relaxation of nuclei
S-4 | SLO+1 continuous-wave Modes of stretching |  Electronic transitions in Nitrogen rule, empirical formula
method and bending organic compounds Determination of
molecular formula
SLO-2 Fixed Bo Modes of stretching Mixtures of Fragmentations chemical state of
and bending absorbing species elements
S-5 | SLO-A1 "H NMR: Chemical Stretching/bending calibration curve for McLafferty electronic state of the
shifts, dependency | frequency of: alkanes,| calculation of unknown rearrangements elements
on external field alkenes, alkynes
SLO-2 lland Hz scales aromatic rings Extinction coefficient Fragmentation of organic Examples
compounds
S-6 | SLO-1 Shielding, alcohols and ethers Applications: Instrumentation: Various Optical rotatory
deshielding (cyclic and acyclic) conjugated dines methods of ionization dispersion (ORD)
SLO-2 Magnetic anisotropy | aldehyde and ketone trienes Field ionization Circular dichroism
(CD)
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Duration (hour) 12 12 12 12 12
S-7 | SLOA Chemical shifts of Carboxylic acids unsaturated carbonyl Field Phenomena of ORD
protons attached to compounds desorption and CD
functional groups
SLO-2 Chemical shifts of ester and amine aromatic compounds Fast atom bombardment | Classification of ORD,
protons attached to (cyclic and acyclic) (FAB) and CD Curves
functional groups
S-8 | SLO-A1 Multiplicity of signals anhydride Woodward -Fieser Matrix-assisted laser Cotton effect curves
rules desorption/ ionization
(MALDI)
SLO-2 Calculation of acid chloride acid calculation of absorption Different detectors Application to
coupling constants alkyl/aryl halides maxima (Amax) stereochemical
problems
S99 | SLOA1 NMR spectrum of Amine, nitro dienes and carbonyl Magnetic analyser The Octant rule
compounds with compounds
symmetry
SLO-2 NMR spectrum of cyano, isocyanate Fieser and Kuhn rules lon cyclotron application to alicyclic
compounds with analyzer ketones
symmetry
S-10 | SLO-1 Introduce COSY Introduction to Raman|  Effects of auxochromes| Quadrupoule mass filter
spectroscopy and conjugation on the axial haloketone rule
absorption maxima
SLO-2 Basic principle and Selection rules Different shifts of Time of flight (TOF), assignment of
spectrum analysis absorption peaks configuration of chiral
molecules
S-11 | SLO-1 Introduce nOe Compare IR and Bathochromic, Rules of fragmentation of| Structural elucidation of
Raman hypsochromic, different functional organic
hypochromic shifts molecules using
spectroscopic
techniques
SLO-2 Basic principle and Optical Transitions: Absorption spectra of factors controlling Structural elucidation of
spectrum analysis Absorption, organic compounds fragmentation organic
Scattering, and molecules using
Fluorescence spectroscopic
techniques
S-12 | SLO-1 Introduce 13C NMR Elastic Applications in organic HRMS Structural elucidation of
Scattering molecule analysis organic
(Raleigh molecules using
spectroscopic
techniques
SLO-2 Multiplicity of signals, | Stokes and anti-Stokes |  Applications in organic Applications Structural elucidation of
chemical shifts shifts molecule analysis organic
molecules using
spectroscopic
techniques
Theory:
1. R. M. Silverstein, G. C. Bassler and T. C. Morril, Spectroscopic Identification of Organic Compounds,3rd Ed., John Wiley &
Sons Inc., 1974.
Learning 2. W. Kemp, Organic Spectroscopy, Palgrave Macmillan, 1991.
Resources 3. C.N.Banwell and E. M. McCash, Fundamentals of Molecular spectroscopy, 4th Ed., McGraw-Hill, 1972.
4. M-M. Cid, J. Bravo, Structure Elucidation in Organic Chemistry: The search for the right tools, Wiley-VCH, 2015.
5. N.E. Jacobsen, NMR Data Interpretation Explained: Understanding 1D and 2D NMR Spectra of Organic Compounds and
Natural Products, Wiley, 2016.

Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
’ Final Examination (50% weightage
Leveli'fT",:‘i‘niing CLA-1(10%) | CLA-2(10%) | CLA-3(20%) | CLA—4(10%)# (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level - omemel 30% 30% 20% 20% 30% -
Understand
Appl
Level2 PV 40% 50% 50% 50% 50% -
Analyze
Evaluat
Level 3 |- oo 30% 20% 30% 30% 20% -
Create
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\ Total | 100% ]

100% | 100% | 100 % H

100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@jiitm.ac.in

1. Dr. Susnata Pramanik, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. M. Arthanareeswari,
SRM IST
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Course Course Materials chemistry and their use in Course e o ; Plo|C
Code UCY23D08T Name everyday life Category D Discipline Specific Elective 40lol2la
Pre- Co-requisite Progressive
requisite | Nil Nil Nil
Courses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning i . .
Rationale The purpose SERRINERD Sodbeusil Learning Program Learning Outcomes (PLO)
(CLR):
CLR-1: |Introduce the science of materials chemistry 112 415(6|7 8]9|10(11]12]13[14 /15
.|Deepen the knowledge on crystalline materials with a focus
CLR-2: . x
on their synthesis methods
.|Improve the understanding of amorphous, electronic £
CLR-3: ; \ - S
materials and their applications 2 &
Gain knowledge about mechanical, magnetic and electrical = 2 S
CLR-4 : |properties of materials along with their technological = S L2l2, 3 -
relevance = 3 g2 256 E 8 2|2
.|Enlighten with basic principles of various analytical 3 SISISL.O ¥ o gl2% 5
CLR-5: ] ralie _ S] 88| =X 28 |=| o
techniques for characterization of materials Ko} X Z|lgl 28 Q5 eln|E|8 2
3 ||E|%2|2|8 5 8|8 23 83
- &|.S Slal2==|E? s
Course Learning At the end of this course, learners will be £Es £|3| < ‘3 18|25 2|S|v |0
C2 o g 2 >6 2 > '
Outcomes B | = 0| = 0| = =
able to: 2l38|lx<|8| = == G| 28 E|w Q2
(CLO): 2583285885288
.|Understand different types of materials, their properties, N N I e B B B O - -]
CLO-1: i) e 4 H H
characterization and applications
CLO2 - Well aware of various chemical, physical methods of materials 4 g e - - - - -] -
synthesis
CLO-3 : |Gain knowledge about polymer materials and their use 4 Hl-|-]|- -|H|- |- - |- -
_|Familiar with the mechanical, magnetic and electrical - - - - - - S
CLOA4: properties 4 M
CLOS - Identify thfe syltable anal}{t/cal techniques and perform the 4 ki AF H| - g | - - EE T I B
characterization of materials
Duration (hour) 12 12 12 12 12
Crystalline materials: Amorphous solids: Introduction to e t‘.) MagngyC Charlactenza'mon N
SLO-1 . ; ) . materials biomaterials
introduction Introduction nanomaterials (physical)
A comparison of
S : — crysfplligerand . , Characterization of
Crystalline materials: amorphous materials | Examples of a variety Examples of magnetic . ’
SLO-2 . . 3 . : : biomaterials
introduction in terms of properties of nanomaterials materials hemical
T (chemical)
applications
. magnetic properties of Spectroscopic
SLO-1 | Fundamentals of lattice | Oxides (examples) Fabrrl]caantfnrlan:eertigf;ds el materials: Applications methods:
Introduction
S-2 magnetic properties of
SLO-2 Unit cell Oxides Fabrication methods of materials: biological Classification and
(applications) nanomaterials applications their use
Classification of Classification of magnetic UV-Vis
SLO-1 Bravias lattices Carbons (examples) | nanomaterials: 0D,1D materials: Instrumentation (set
3 nanomaterials Ferro magnetic up)
Carbons Classification of anti-ferro magnetic basic working
SLO-2 Atomic coordinates - nanomaterials: 2D ’ N o
(applications) ) Ferri magnetic principles
nanomaterials
SLO-1 Assignment-1 Assignment-1 Assignment-1 Assignment-1 Assignment-1
S-4 Assignment-2 Assignment-2 Assignment-2 Assignment-2 Assignment-2
SLO-2
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Duration (hour) 12 12 12 12 12
. . ) . IR:
SLO-1 Point defects Introduction to polymer|  Examples of 0D Piezoelectric property and its Instrumentation (set
nanomaterials use
-5 up)
Line defects Applications of 0D . . . basic working
SLO-2 Examples nanomaterials Dielectric property and its use Principles
Surface defects Synthesis of Examples of 1D Pyroelectric property and its X-ray dlffractllon:
SLO-1 . . use Instrumentation
S-6 polymer (chemical) nanomaterials
SLO-2 Bulk defects Synthesis of Applications of 1D Ferroelectric property and its basic working
polymer (radical) nanomaterials use principles
synthetic approaches for
"WSta!"”‘? functhnal Use of polymer in Examples of 2D Introduction to biomaterials | SEM, Instrumentation
SLo-4 matepelat sl daily life nanomaterials
methods (example 1) y
S-7
e | Vst | opicsions o 20
SLO-2 prota i : health/medical nanomaterials Classifications ¢ working
materials: Chemical . principles
science
methods (example 2)
SLO-1 Assignment-1 Assignment-1 Assignment-1 Assignment-1 Assignment-1
S4 SLO-2 Assignment-2 Assignment-2 Assignment-2 Assignment-2 Assignment-2
synthetic approaches for
crystalline functional Band theory of solids: |Porous materials 7 .
SLO-1 materials: Introduction (Definition and E)l(amplesl, j2 vayEnon | TERinatiinentation
" biomaterials (hydrogel)
chemical methods examples)
-9 (example 3)
synthetic approaches for
crystalline functional ) . 3 |
SLO-2 B Rl Importance and use Porous materials Examples of a variety of basic working
s (uses) biomaterials (composite) principles
chemical methods
(example 4)
synthetic approaches for Sof mariaie
crystalline functional Insulators =88 Synthesis of different kinds of XPS:
SLO-1 Bt v (Definition and i . .
materials: Physical examples) biomaterials (hydrogel) Instrumentation
methods (Example 1) P
$-10 2
synthetic approaches for
crystalline functional ] Soft materials (uses) | Synthesis of different kinds of basic working
SLO-2 el A semiconductors . ] ] il
materials: Physical biomaterials (composite) principles
methods (Example 2)
synthetic approaches for luminescent materials .
SLO-1 crystallinegundtiogal Concept of dopin (DefinttiorT arwd Use of biomaterials (hydrogel) Instru/?r::e%tation
materials: Physical P ping examples) ydrog
methods (Example 3)
S synthetic approaches for
- crystalline functional i ; ) )
SLO2 materials: Physical g' ere?t tyi)eg (I) I RS Use of biomaterials basic working
i methods (Example 4) opant matenals EEs) (composite) principles
SLO-1 Assignment-1 Assignment-1 Assignment-1 Assignment-1 Assignment-1
$-12 SLO-2 Assignment-2 Assignment-2 Assignment-2 Assignment-2 Assignment-2
Theory:
1. A. R. West, Basic Solid State Chemistry, 2nd Ed., John Wiley &Sons Ltd., 1999
2. K. J. Klabunde, Nanoscale materials in Chemistry, Wiley Interscience, New York, 2001
Learning |3. C. Giacovazzo, Fundamentals of Crystallography, Oxford University Press, 2002.
Resources |4. W. D. Callister and D. G. Rethwisch, Materials Science and Engineering: An Introduction,9th Ed., Wiley, 2013.
5.D. J. Ward, Materials Science, Lerner Classroom, 2008
6. W. Wagner, S. Sakiyama-Elbert, G Zhang, M Yaszemski. Biomaterials Science: An Introduction to Materials in Medicine, 4th Ed., Academic
Press, 2020.
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Learning Assessment

Continuous Learning Assessment (50% weightage) . o \
' Final E tion (507 hta
Levelg'fT"':‘i‘niing CLA-1(10%) | CLA—2(10%) | CLA-3(20%) | CLA—4(10%) | | Examination (S0% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 - oemel 30% | - | 30% | - | 2% | - | 20% 30% -
Understand
Appl
Level2 |00V 4% | - | 50% | - | s0% | - | 50% 50% -
Analyze
Evaluat
Level3 |- ova® 30% A (Y el FT| % 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Novugen Pharma, Malaysia

Analytical Sciences and Technology Transfer,

Email: ravianalytical@gmail.com

Course Designers

Expert from Industry Experts from Higher Technical Institutions |Internal Experts
Prof. G. Sekar, Department of Chemistry, 1.Dr. Avijit Baidya,

Dr. Ravikiran Allada, Director, T Madras SRM IST

Email: gsekar@iitm.ac.in

Prof. Sukhendu Mandal, Department of
Chemistry, llISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. Dr. M. Arthanareeswari,
SRM IST
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Course Course - ; ; Course Discipline Specific Elective LiTpoc
Code UCY23D09T Name Medicinal Chemistry and Drug Design Category D Courses 40lol2la
Pre- Co-requisite Progressive
requisite |Nil c Nil Nil
ourses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
%Lu};;e Learning Rationale | The purpose of learning this course is to: Program Learning Outcomes (PLO)
: ; Learning
CLR-1: L{aarn and understand the structure and function of 11213 4l5/6/7 89 1112113114 15
biomolecules
CLR-2 : |Know the important factors to be considered for a drug design "
CLR-3 : |Know about the general methods of drug synthesis ] g,
. . b () =
CLR4 : Gain knqwledge about the late stages of drug discovery and = 2L Sho| - gga © .
drug resistance 8 218 2 3<|8 b =2
.| Know about the modern advancement in computer-based drug (= 3|5 % 2 8¢ o522 H
CLRS :| jocion 2 ||E|©|8|385| e <822 ¢cle
N EEE R EEEREEE
, E ||58|ZE| 522552 8=
= o 5
Cougs egipng At the end of this course, learners will be | ‘G SI8E(8<=2|< 8258 2L v
Outcomes 5 S| = Sle =295 = .
able to: o clolx8|=2E =22 8§52 33
(CLO): 3 |2l2l5 8l 2 & 248 38& 222
CLO-1 : | Gain exposure to the field of medicinal chemistry 4 Hi-|-1-]1-]-IM|-][-]-|-|H|-]-]-
CLO-p - | Gain insight about the drug molecules, their action, how to| Hinl -1 - T R A
design a drug molecule
. |Gain knowledge about the structural importance in activity and i k| BB | = TSN
S how to improve their water solubility y itk
. |Know how drug molecules passes through the membrane, their
CLO-4: - . ’ 4 ||H|-|-|-|-]|- I A e A B R B
metabolism, production and formulation
CLO-5 : |Learn about the use of computational simulation for drug design 4 -lH - -1 -]- - |- Hl-|-]-]|-
Duration (hour) 12 12 12 12 12
introduction and 1 . .
SLO-1 | definition of medicinal drughtijsgovery. R-gzzo;;erslg?;rggtji%;s pharmacological testing Mag;c;?ecilgcﬂgn?srug
S-1 chemistry vy P y
SLO-2 general terminologies general_stages in .Occupanlcy, rate, toxicological testing Continued
drug discovery induced-fit Theory (ICs0)
structure and functions Identification and
SLO-1 of proteins Validation of Potency formulation development Bioprecursor
Targets for Drug Prodrugs
S-2 Discovery
continued Alternatives to Target-
SLO-2 Based Drug Selectivity Continued Proton Activation
Discovery
SLO-1 structure anq funptlons desirable properties strycturg—achwty Production Hlydlroly‘nc Acﬂyatpn,
of nucleic acid of adrug relationship of drugs Elimination Activation,
S-3 continued stereochemistry and Drug Synthesis: the
SLO-2 Ty design of combinatorial quality control Oxidative Activation
drug design
syntheses
enzyme structure importance of water
SLO-1 Binding pocket solubility, and Techniques of it Continued continued
S-4 structure of the solute
Catalytic active site i i
SLO-2 y methods of mproving solid support method Continued Reductive Activation
water solubility
Amino acid residues salt formation,
SLO-1 ) . ) formulation, encoding methods Drug Resistance continued
involve in catalysis
effect of pH
S5 Examples of Nucleotide Activation
L . Surfactants, combinatorial synthesis Mechanisms of Drug . '
SLO-2 biologically important - . : ) Phosphorylation
. amphiphiles in solution Resistance .
reactions Activation
SLO-1 |nh|b!t|0n in drug methodsla.nd rqutes library generqnon and Altered Target Enzyme Sulfation Activation
S-6 discovery of administration ' analysis or Receptor .
SLO-2 reversible inhibitors Drug metabolism hlgh-throqghput Increased D rug- Decarpoxylatlon
screening Destroying Activation
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Duration (hour) 12 12 12 12 12
Mechanisms
secondary Random Screening Activation of New
SLO-1 irreversible inhibitors p_h armacploglcal Targeted (or Focused) . Pathyvays Computer-pased drug
implications of Screenin Circumventing the Drug design
S-7 metabolism 9 Effect
phase | metabolic . )
) . introduction and ' Benefits over the
SLO-2 continued reactions, and bioassay Reversal of Drug Action raditional method
examples
" phase Il metabolic ; ;
i transition-state : ' Drug Synergism (Drug molecular modeling
SLO-1 inhibitors LI cotilite Combination) methods
s-8 examples
poicennolt Mechanisms of Drug
SLO-2 case studies drug action Compounds, sources S : molecular mechanics
ynergism
of leads and drugs
healiesdvnamics lead discovery, Lead Inhibition of a Drug-
SLO-1 Structure of DNA P ypamie Modification (Lead Destroying Enzyme, molecular dynamics
and pharmacokinetics e : )
Optimization) Sequential Blocking
S-9 Identification of the Inhibition of Targets in
Binding sites (major drug targets: action . . Different Pathways, Use Docking: de novo
SLO-2 ; d Active Part, Functional ' .
and minor groves) sites e of Multiple Drugs for the design
Group Modification
Same Target
DNA Interactive Structure Modifications, Enzvme Activation of comparing 3D
SLO-1 agents and receptors proteins Homologation, Chain Y paring
. Drugs structures and use
chemotherapy Branching
$-10 Conformational
o ) Constraints and s
SLO-2 DNA binding agents continued Ring-Chain Utility of Prodrugs pharmacophores
Transformations
intercalation and . . Lipophilicity Effects, Mechanisms of Drug use of
SLO-1 ¥ carrier proteins . -
alkylation Balancing Potency Inactivation pharmacophore
el Drug-Receptor quanttativg grugture— modeling protein
SLO-2 DNA strand breakers g-Recep activity relationship Carrier-Linked Prodrugs 9p
Interactions structures
(QSAR)
SLO-1 working principle WO Scaffold Hoppin EXEmEL%Sé)if Sliirtzer- thigssaliensional
g princip interactions ppIng P P QSAR
S-12 rodrugs
Molecular Graphics- other uses of
SLO-2 case studies continued Based Lead Prodrugs for Stability computers in drug
Modification discovery
Theory:
Learnin 1. G. Thomas, Medicinal Chemistry: An Introduction, 2nd Ed., John Wiley and Sons, Ltd 2007.
Resourges 2. R. B. Silverman and Mark W. Holladay, The Organic Chemistry of Drug Design and Drug Action, 3rd Ed., Elsevier 2014.
3. T. Nogrady, D. F. Weaver, Medicinal Chemistry: A Molecular and Biochemical Approach, 3rd Ed., Oxford University Press,
Inc 2005.

Learning Assessment

Continuous Learning Assessment (50% weightage) ’ o .
Y Final Examination (50% hta
Leveli'f%‘i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20%) | CLA-4 (0% | | "l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 ool 30% 30% 20% 20% 30% .
Understand
Appl
Level2 (R 40% 50% 50% 50% 50% -
Analyze
Evaluat
Level 3 |- o 30% 20% 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,
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Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. Susnata Pramanik, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IIISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. Dr. M. Arthanareeswari,
SRMIST
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Course Course . Course Discipline Specific Elective LiTiPlO|C
Code ucyz3p1ot Name Green Chemistry Category ¢ Courses 4(0/0/2 4
Pre- Co-requisite Progressive
requisite |Nil c Nil Nil
ourses Courses
Courses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning q q PR
Rationale The pumposeglERIIIEIVE SolRUE Learnin Program Learning Outcomes (PLO)
(CLR): g
CLR-1: |Know the basics of Green Chemistry and its developments. 11234 /5/6|7|8|9/10/11/12/13/14]15
CLR-2 : |Understand the microwave mediated organic synthesis 2
CLR-3 : |Acquire knowledge on green solvents and green catalysts = _:’.’) 2 - 3 -
. |Employ nonconventional reaction techniques for the synthesis 8 o g > §| 3 © = 2
CLR-4: o = B|R|S a 5=
of molecules = 3 3o|=|8¥ o225
CLR-5 :|Learn about future advancement in Green chemistry g P2 8 % é Tg Q % % 1) £ S| 2
[< S| % w IE|IB|IL o 5 TBIS
= clsle|s|a25 L E 23| 8%
Course Learning . : = A EEIEE R EE
At the end of this course, learners will be S s 3 BI=|lS=|INS || E|S |7 ||
Outcomes = L2 8 a0 2ol >8 = :
(CLO): able to: S HEEREEEEERIEBIERIEIE:
: = Ll<|Slaln| || </Ela/o|c|a|a | a
CLO-1 : |Gain knowledge about the principles of green chemistry 4 Hl-|-|-|H|-IM[-|-]-]-]-|-]-/|-
CLO-2: Emplgyagreen chemistry approach to the existing synthetic 4 Hinl -l lul -] . |
reactions
_~.|Employ nonconventional reaction methods to existing e i i | N
e conventional synthetic methods : HIL i
CLO4 U{Illze the knowledge gamed in the course for experimenting 4 MFNETAE. T =R
with solvent less reactions
CLO5: Identify reactions wherein sustainable synthetic methods can be 4 Gy | | e | (e
employed
Duration (hour) 12 12 12 12 12
Introduction: | s cetyation of pri lonic liguids: B e | enirer
SLO-1 Green cetylation of primary onic liquids: upported metal catalysts: enzophenone to
' amine, Introduction Introduction benzopinacol using
Chemistry )
sunlight.
¥ Photo reduction of
Introduction: Acetviation of pri lonic liquids: s q Leflatvsts: b h
sL0-2 | Green cgty ation of primary onic liquids: upportg metal catalysts: enzophenone tg
" amine, Introduction Introduction benzopinacol using
Chemistry .
sunlight.
Photochemical
alternative to
base catalyzed aldol " el - Friedel-Crafts
Need for Green ! - classification of ionic Supported metal catalysts — reaction and use of
SLO-1 : condensation (synthesis of | i -
Chemistry ; liquids- mesoporous silica. dimethyl carbonate
dibenzalpropanone), as
a methylating
y agent.
S-2 Photochemical
alternative to
Friedel-Crafts
Need for Green base catalyzed ot . Classification of ionic | Supported metal catalysts — reaction and use of
SLO-2 . condensation (synthesis of| |~ 7 o ;
Chemistry . liquids- mesoporous silica. dimethyl carbonate
dibenzalpropanone), as
a methylating
agent.
Anastas’ twelve " _
principles of halogen adtﬁhop 0 C=C Synthesis of ionic Supported metal catalysts — Reaction in water -
SLO-1 bond (bromination of I s o
green trans-stibene) liquids — lonic liquids | mesoporous silica. furan
3 chem|stfy
Anastas’ twelve halogen addition to C=C
principles of L Synthesis of ionic Phase transfer catalyst - Reaction in water -
SLO-2 bond (bromination of - L .
green trans-stiloene) liquids — lonic liquids Synthesis furan
chemistry
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Duration (hour) 12 12 12 12 12
Anastas’ twelve | [4+2] cycloaddition lonic liquids: simple
principles of reaction (Diels Alder preparation — types — | Phase transfer catalyst - Reaction in water -
SLO-1 ; . . .
green reaction between furan properties and Synthesis maleic acid.
S chemistry and maleic acid). application
Anastas’ twelve | [4+2] cycloaddition lonic liquids: simple
principles of reaction (Diels Alder preparation — types — | Phase transfer catalyst - Reaction in water -
SLO-2 . ) ; o
green reaction between furan properties and Synthesis maleic acid.
chemistry and maleic acid). application
Atom economy- Rearrangemgpt regctlon !onlc Ilqglds . Phase transfer catalyst - Extractlon of D-
SLO-1 o (benzyl-benzilic acid in organic reactions . limonene from
Principle . Synthesis
S5 rearrangement), . (He_ck_ regcnon) orange_peel.
Atom economy- Rearrangemgpt regctlon !onlc Ilqglds . Phase transfer catalyst - Extractlon of D-
SLO-2 . 5 (benzyl-benzilic acid in organic reactions : limonene from
Principle ; Synthesis
rearrangement), (Heck reaction) orange peel.
R TR Rearrangement reaction lonic liquids Mechanochemistry
example P " ! ] Phase transfer catalyst - S
SLO-1 ] (benzyl-benzilic acid in organic reactions i principles in green
(ibuprofen i Suzuki reacti applications hemist
synthesis rearrangement), (Suzuki reactions) chemistry
S-6 .l coenzyme catalyzed
Defingiolyin benzoin lonic liquids Mechanochemistry
example ) = . : ) Phase transfer catalyst - .
SLO-2 (ibuprofen condensation (thiamine in organic reactions aoplications principles in green
8 nt?wesis hydrochloride catalyzed (Suzuki reactions) PP chemistry
y synthesis of benzoin)
Microwave coenzyme catalyzed
assisted benzoin lonic liquids Mechanochemistry
2 5 LA . ! ’ Phase transfer catalyst - N,
SLO-1 organic condensation (thiamine in organic reactions i principles in green
synthesis hydrochloride catalyzed (epoxidation) PP chemistry
s7 (MAQS) synthesis of benzoin)
Microwave coenzyme catalyzed
assisted benzoin lonic liquids Photochemical
) ' uRE : ! ) Phase transfer catalyst - I
SLO-2 | organic condensation (thiamine in organic reactions applications principles in green
synthesis hydrochloride catalyzed (epoxidation) chemistry
(MAQS) synthesis of benzoin)
MIC!’ N Electrophilic aromatic !onlc I'qu,lds . Photochemical
assisted organic e - in analytical chemistry | Phase transfer catalyst - S
SLO-1 . substitution reactions - principles in green
synthesis (nitration of phenol) (gas chromatography | applications chemistry
(MAOS) stationary phases)
S-8 Examples of S
MAOS Electrophilic aromatic _Ionlc "lq;].'dsi hemist Phase transfer catalvst Photochemical
SLO-2 | (synthesis of substitution reactions I A - L-ocAlySt - principles in green
= (gas chromatography | applications i
fused (nitration of phenol) stationary phases) chemistry
anthroquinones
Examples of Electrophilic aromatic lonic liquids N
MAOS o ke, ; " 1 . . Green chemistry in
; substitution reactions in analytical chemistry | Magnetically recoverable :
SLO-1 (synthesis of BrOrTiTaTon Of irices for MALDI ot sustainable
o ( romination o (matrices for - | catalysts. development
anthroquinones acetanilide) TOF MS) i
S-9
AR Electrophilic aromatic lonic liquids N
MAOS e } . ! . . Green chemistry in
: substitution reactions in analytical chemistry | Magnetically recoverable :
SLO-2 (synthesis of bromination of trices for MALDI I sustainable
fused ( romination o (matrices for - | catalysts. development
anthroquinones acetanilide) TOF MS) '
Advantages I . . Green chemistry in
and green oxidation reactions | Advantages and Magnetically recoverable ;
SLO-1 . X L . sustainable
disadvantages | (synthesis of adipic acid) Disadvantages catalysts. devel
of MAOS evelopment.
$-10 .
Advantages N
and green oxidation reactions | Advantages and Magnetically recoverable Greer) chemistry in
SLO-2 . ) Lo . sustainable
disadvantages | (synthesis of adipic acid) Disadvantages catalysts. devel
of MAOS. evelopment.
Organic Super critical CO2 - Green chemistry in
reactions by zeolite catalyzed Friedel- preparation, Magnetically recoverable ) "y
S-11 | SLO-1 o : . sustainable
sonication Crafts acylation properties and catalysts.
N development.
method applications
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Duration (hour) 12 12 12 12 12
Organic Super critical CO2 - Green chemistry in
SLO-2 reactions by zeolite catalyzed Friedel- preparation, Magnetically recoverable sustainable 2
sonication Crafts acylation properties and catalysts. development
method applications P '
Examples of Super critical CO2 - Green chemistry in
sonochemical zeolite catalyzed Friedel- preparation, Magnetically recoverable ) "y
SLO-1 ! : : sustainable
Reactions Crafts acylation properties and catalysts. development
S-12 (Wittig reaction) applications P '
Examples of Super critical CO2 — T
SLO-2 sonochemical zeolite catalyzed Friedel- preparation, Magnetically recoverable SGJsg ?n(;r;Tzlstry n
Reactions Crafts acylation properties and catalysts. development
(Wittig reaction) applications P )
Theory:
1. V.K. Ahluwalia, M. R. Kidwai, New Trends in Green Chemistry, Anamalaya Publishers, 2005.
2. V.K. Ahluwalia, Green Chemistry Narosa, New Delhi, 2011.
Learning 3. P.T.Anastas, J. K. Warner, Green Chemistry- Theory and Practical, Oxford University Press, 1998.
Resources 4. A.S. Matlack, Introduction to Green Chemistry, Marcel Dekker, 2001.
5. M.C. Cann, M. E. Connely, Real-World cases in Green Chemistry, ACS 2000.
6. M. A Ryan, M. Tinnesand, M. Introduction to Green Chemistry, American Chemical Society, 2002.
7. M. Lancaster, Green Chemistry: An Introductory Text RSC Publishing, Second Edition, 2010.
Learning Assessment
. Continuous Learning Assessment (50% weightage) a el 5
i ﬁ'f;?:i‘niing CLA-1(10% | CLA-2(10% | CLA-3(20% | CLA-4 (0% | | mal Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
Levelq [Remeatber 30% | - | 30% 20% 20% 30% -
Understand
Appl
Level2 [-PPY 40% 50% 50% 50% 50% .
Analyze
Evaluat
Level3 |—omo® 0% | - | 20% 30% 30% 20% .
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,
Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions

Internal Experts

Novugen

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,

Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras

Email: gsekar@iitm.ac.in

1. Dr. Samarendra Maji, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, llISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2. Prof. Dr. M. Arthanareeswari,
SRM IST
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Course Course . . . Course . . LiTiplo|C

Code UCY23G06T Name Computational Modelling in Chemistry Category C Generic Elective 3l100l2/4

Pre- Co-requisite Progressive
requisite | Nil c Nil C Nil
Courses ourses ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning q q e
Rationale The purpose SRERIAGME UER Program Learning Outcomes (PLO)
(CLR): Learning
. | To make the students aware about the basic concepts in
CLR-1: computational chemistry and force-field based methods 123741557 8|9 (1011213 1415
.| To make the students aware about the HF method and its
CLR-2: L ;
applications to solve different problems
.| To make the students aware about the different types of »n
CLR-3: : ) A ' 8 o
electronic structure methods in computational chemistry ® £ 2
.| To make the students aware about the different properties € k= Slol |2 o &
CLR-4 : . a . S S| ol 3> 5 2 © =| L
that can be computed using computational chemistry. =2 =258 385 = o, =22
CLR5 - To introduce the students to some of the advanced methods = 28 3 ?, N| X 2 o= ‘Q, 2 "
" |and their applications in computational chemistry. £ o s8R g E» E|ls|=
< 22858223 8%
= < © =} SEls .=
. = [CR=] =| £ DS = .8 c | ®
Course Learning At the end of this course, leamers will be 5 ELE R 82 5 2 Sl |
w | = w (7]
Outcomes able fo: T ||Blal=|8|2E2w &8 ElT Q2
(CLO): ' 3 ||2l25s52|a|L 88|82\
CLO-1 - Explain the concept of methods like MM, MD and their 4 H = AE L Li-|-|-]|- Hl= - |-
' |applications and limitations.
CLO-2 : |Explain the concept of HF method and its applications. 4 M - -l -] - - Sl -l - -]
CLO3: Explain .the congept ofsem:-empmcal methods and 4 Rl ML=l |- - EO N I
calculations of different properties.
CLO-4 - E[aborate of comparative study of different properties using 4 Hl- |- 1#H M- -] - - -
different methods
.|Develop concepts and application of advanced computational O T R SR B T T T T
CLO-5: - o 4 -|H H
methods and their application.

Duration (hour) 12 12 12 12 12
Introduction to the Review of the variational Introduction to Introduction to excited
subject of R Electronic spin: S2 operator, X -, state theories used in

SLO-1 A method: definition and analytic gradient: !
computational degeneracy, computational
e theorems theory N
S-1 chemistry chemistry: concept
Scopa St Introduction to excited
SLO-2 computational Review of the variational | evaluating the spin of Slater| ~Applications of state theories used in
cherﬁistry method: derivation determinants analytic gradient computational
chemistry: theory
The tools of i . )
SLO-1 | computational Ic;lrabrii;el(i;:e?)i/( AR Sc:f:g:gﬁg;y LIS ) Electrostatics i);(;gigsstates.
chemistry: GUI
S-2 The tools of
computational Slater determinants, Applications of Excited states:
SLO-2 g?;raljttlrgn ;zﬂ;siglrzmetry Group theory: term symbols electrostatics applications
packages
Introduction to Introduction to
SLO-1 molecular mechan- Basis sets Group theory: computational Introduction to solvation in
ics (MM) simplifications charge analysis computational
s-3 chemistry: definitions
. Introduction to
comparison of . . C
SLO-2 | popular force fields EMﬁL basis set Group theory: application d:f erent types of solvation n |
(MM) exchange charges Cﬁmpgttaltlotr;]a
chemistry: theory
Practical session on . . Practical session ) )
) . . Practical session on . Practical session on
Practical session applying HF theory to ) on charge analysis o
S-4 | SLO1 . / applying group theory to . energy evaluation in
on GUI evaluate single point of molecules:
small molecules ) gas phase
energy of water Mullikan charge
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Duration (hour) 12 12 12 12 12
. . Practical session on . . Practical session . .
Practical session . Practical session on . Practical session on
. ) applying HF theory to ) on charge analysis o
SLO-2 | on simulation . ! applying group theory to . energy evaluation in
evaluate single point h of molecules:
packages . cyclic structures o solvent phase
energy of ammonia Lowdin charge
Performance of
molecular Derivation of HF Semiempirical methods Transition state Models of Solvation:
SLO-1 ; :
mechanics on equations theory PCM
S5 biomolecules
Performance of Hartree-Fock energy statistical
SLO-2 molecular expressions for arbi- Applications of mechanics, and Models of Solvation:
mechanics on trary spin-orbital Semiempirical methods thermodynamic SMD
materials configurations properties
Moleculat [Hpdiian to Introduction to
? Application of HF to IP Geometry electron
SLO-1 | Dynamics-concept 3 e | . Coupled-cluster (CC)
. and EA calculation optimization:Methods correlation: static
S-6 and defination . theory
correlation
SLO-2 Molecu.lar. spin integration Geomgtry optimization: Dynamlp Application of Coupled-
Dynamics: theory analysis correlation cluster theory
o, . Vibrational frequency Configuration Introc_iuction to Density-
Applications of MD | restricted and oy ) ’ ] functional theory:
SLO-1 ; . analysis: symmetry interaction (CI):
on biomolecules unrestricted references analfsi theo theorems and
S-7 Y Y functionals
Application of MD Self-consistent-field harmonic vs. fundamental IConflgulratlon . Time-dependent DFT
e on materials (SCF) procedure frequencies iRcton{C): (TD-DFT)
P g application
Practical session on Practical session Practical session on
Practical Session applying HF theory: , Practical session on on study of applying couple cluster
SLO-1 | on MM of transition | Building the molecules in [applying semi-empirical molecule structure | theory to small
metal complex GUI for evaluation of methods to small system evaluation using molecules to evaluate
S8 reaction energy HF energy
] . Practical session on
Fracticasegpion g Practical session on applying |Practical session on |applying couple cluster
Practical Session on |applying HF theory: f P ppIyINg PPYING S P
SLO-2 ? ; - semi-empirical methods to  |of molecule structure |theory to medium sized
MM of materials calculating the reaction ; :
&fie large system evaluation using CI  |molecules to evaluate
9y energy
Postulates of Zero-point vibrational Comparative study of
SLO-1 . Molecular integrals energies (ZPVE's), Hessian  |HF and Cl to small  |Applications of DFT
quantum mechanics N
S-9 index systems
Variables and . distinguishing minima fgparative s?udy i .
SLO-2 ! types of integrals " HF and Cl to big Applications of TD-DFT
functions from transition states
systems
LI, Gaussian product Intrinsic reaction coordinate | Many-Dody g ngurational self
SLO-1 Oppenhelmer thiddrem (IRC) analysis: background perturbation theory  [consistent field (MCSCF):
approximation theory
$-10 - 7 PR—- .
Introduction to Permutational symmetry of [Intrinsic reaction coordinate Applications of Many- |Multiconfigurational self-
SLO-2 |potential energy integrals (IRC) analysis: definition body perturbation congstgnt field (MCSCF):
surfaces theory application
Useful
. q - q : approximations: Comparing the
SLO-1 zliEnSi.r.nlgcal and global ;22;2?}2??2&2;}0" I(?gg)s :n;ela;??h(;c;ordmate resolution of the performance of DFT and
y ysis: fneory identity (density ~ |HF
S-11 .
fitting)
. fen . . Comparing the
SLO-2 |PES: transition states The HF algorithm for open- Intrinsic reagt|9n cooerate local correlation performance of Cl and
shell system (IRC) analysis: analysis ce
Practical session on . )
. Practical session ) )
. . applying HF method to . . Practical session on
Practical session . Practical session on on study of HF to . ;
" evaluate the potential : . ! evaluating excited state
SLO-1 | on MD of transition evaluating optimized find the stable .
energy surface of n- . o energies of a molecule
metal complex R energies geometric isomer )
Butane: Building the using TD-DFT
S-12 of a molecule
system
. . Practical session on . . Practical session on
Practical session applying HF method to Practical session on Practical session evaluating excited state
SLO-2 | on MD of slab of PRIYINg . . on study of Cl to iNng
. evaluate the potential evaluating ZPEs ! energies of a molecule
material find the stable

energy surface of n-

using Cl and CC
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Duration (hour) 12 12 12 12 12
Butane: calculating the geometric isomer
energy of a molecule
Theory:
1. F. Jensen, Introduction to Computational Chemistry, (Wiley, New York, 1999). Good introductory textbook covering a variety
Learning of topics.
Resources 2. A Szabo, N. S. Ostlund, Modern Quantum Chemistry, Introduction to Advanced Electronic Structure Theory, 1st ed., revised.

More mathematical detail for many of the ab initio electronic structure methods. 1998.
3. M. A Ratner, G. C. Schatz, Introduction to Quantum Mechanics in Chemistry, Prentice Hall, Upper Saddle River, NJ 2001.

Learning Assessment

Continuous Learning Assessment (50% weightage) . L .
’ Final E tion (50% hta
Leveli'ﬁ:ﬁ?ﬂ;ﬂg CLA-1(10% | CLA-2(10% | CLA-3(20%) | CLA-4 (0% | | "l Examination (50% weightage)
Theory | Practice | Theory | Practice | Theory | Practice | Theory | Practice Theory Practice
R b
Level 1 ometer 30% 30% 20% 20% 30% -
Understand
Appl
Level2 (R 40% 50% | - | 50% 50% 50% -
Analyze
Evaluat
Level3 [—ova® 30% | - | 20% 30% 30% 20% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions |Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1.Dr. Tumpa Sadhukhan, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, IlISER, Thiruvananthapuram
Email: sukhendu@iisertvm.ac.in

2.Prof. Dr. M. Arthanareeswari,
SRM IST
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Course Course Course G Generic Elective Course Tiplojc
Code |UPY23G08T| Name |Applications of Nanotechnology Category 1/0/2 4
Pre- Co-requisite Progressive
requisite | Nil Nil Nil
Courses Courses Courses
Course Offering Physics and Data Book / Nil
Department Nanotechnology Codes/Standards
Course Learning Rationale Th f leamnina thi s fo: Learnin p L ing Out PLO
(CLR): e purpose of learning this course is to: g rogram Learning Outcomes (PLO)
CLRA : comprehend the principles of nanotechnology. 11213 1121314l5/6/ 7809 ; 1 12 ; ‘1‘ 15
CLR-2: |make the students understand the basic concepts in nanoscience.
CLR-3: develop understanding on the exotic properties of nanostructured
" |materials.
CLR-4: introduce various techniques available for the processing of 3 ©
-4 1 | 1= ol
nanostructured materials. ' ESg (&8¢ = g A 8 |4 i
CLR-5 : emphast_ze the importance and development of nanotechnology in S H = % o & 58 § 5 |2 é
various fields S5 2 88o=2 82 oglden
25l e Cowgz .E&J'—Qccm
S5 |Xae w28 T on g .=
£ 2= |593X¥3=3L o3RS
= o< c o m &5 2L 2n .o P
Course Learning Outcomes At the end of this course, learners will be able % 38 |8 % £ 3 = 858
(CLO): fo: 588 2282225885000
322 S8 STSE S o R
| 1| 1 LI omgn < Eao<galoa
CLO-1: |determine the nanotechnology and actual working areas and applications. | 2 |75/60, |H|H H
CLO-2: |classify different techniques for synthesis of nanomaterials 2/80|70| |H|H H
CLO-3: |classify different techniques depending on the application areas 2(70/65| |H|H H
CLO-4: |determine the characterization techniques for nanomaterials 2(70{70| |H|H H
CLOS5 - discuss anc] evaluate state-of-the-art characterization methods for 218070 IHIH H
nanomaterials
Duration (hour) 12 12 12 12 12
$-1 SLO-1 | Nanotechnology Classification of Top-down approach Characterization Application od
nanostructures techniques nanotechnology
SLO-2 | History and zero, one, two and overview General Introduction Nanotechnology in food,
importance three dimensional FDA regulation
nanostructures,
S-2 SLO-1 | opportunity at the What is density of bottom-up approach Scanning electron Nanoemulsions,
nanoscale, states (DOS)? How microscope (SEM), Methods of producing
DOS changes with transmission electron nanoemulsions
dimensional microscope (TEM),
nanostructures comparing SEM, TEM
and SPM for different
classes of
nanomaterials.
SLO-2 | Examples Quantum Overview with scanning electron Nanotechnology to
confinement effect examples microscope (SEM) enhance food safety and
Qualitative Overview quality
S-3 | SLO-1 | length and time Confinement effect method of transmission electron Intelligent materials for
scale in structures, | with different nanomaterials microscope (TEM), packaging
nanostrcture preparation,
SLO-2 | Definitions and size dependency in Qualitative discussion | Qualitative Overview Examples
concepts nanostructures,
Examples
S-4 SLO-1 | Problems/Demos/ | Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
S[02 Simulations/Semin | Simulations/Seminars | Simulations/Seminars | Simulations/Seminars Simulations/Seminars
- ars
S-5 SLO-1 | length and time Confinement effect method of transmission electron Intelligent materials for
scale in structures, | with different nanomaterials microscope (TEM), packaging
nanostrcture preparation,
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SLO-2 | Definitions and size dependency in Qualitative discussion | Qualitative Overview Examples
concepts nanostructures,
Examples
S-6 SLO-1 | difference quantum size wet chemical routes of | scanning probe Nanomedicine
between bulk and synthesis microscope (SPM),
nanoscale
materials
SLO-2 | Examples Concept physical routes Qualitative Overview Interaction of
nanopatrticles with
Biological barriers
S-7 SLO-1 | Significance of Quantum size effects | physical vapor comparing SEM, TEM Respiratory path,
Nano size in nanostructures, deposition (PVD) and SPM Gastrointestinal
absorption and Skin
absorption of
nanoparticles
SLO-2 | Examples Examples What is Plasma? Basic differences Nanoparticle
Plasma Components concentration
and ionization, DC determination: dose
Plasma matters
S-8 SLO-1 | Problems/Demos/ | Problems/Demos/ Problems/Demos/ Problems/Demos/ Problems/Demos/
St Simulations/Semin | Simulations/Seminars | Simulations/Seminars | Simulations/Seminars Simulations/Seminars
7 ars
S-9 SLO-1 | properties at chemistry of tailored Mean free path of Application of Nanostructures for water
nanoscale nano shapes atom/molecule in a Discussed techniques and wastewater
chamber freatment
SLO-2 | optical, Qualitative discussion | Sputtering, atoms Overview Construction of
sputter from target membranes and
characteristics
$-10 | SLO-1 | Electronic quantum dots DC and RF sputtering | different classes of Types of Adsorption,
properties difference, why need nanomaterials Surface area and pore
AC plasma? size
SLO-2 | Magnetic nanowells chemical vapor Choice of Membrane Filtration and
Properties deposition (CVD) and | Characterization reverse 0Smosis,
Mass flow controlled Technique Membrane
regime configurations
$-11 | SLO-1 | Chemical nanoribbons CVD reaction SEM, TEM and SPM Nanotechnology in
Properties mechanism, storage devices
homogenous process
and
heterogeneous
process
SLO-2 | Overview nanowires Growth rate Using for different Batteries and application
dependence with gas materials
flow rate and
temperature
S§-12 | SLO-1 | Assignmenton Problems/Demos/ Seminar on Synthesis | Assignment on Assignment on
Properties Simulations/Seminars Characterization applications
SLO-2 on above-given
topics
Learning 1. T.Pradeep, A Textbook of Nanoscience and 3. TK. Sau, A.L. Rogach, Complex-shaped Metal Nanoparticles:
Resources Nanotechnology, Tata McGraw Hill Education, Bottom-Up Syntheses and Applications, 1st Ed., Wiley-VCH, 2012.
2012. 4. Chattopadhyay, Banerjee, Introduction to Nanoscience and
2. G. Cao, Y. Wang, Nanostructures and Nanotechnology, PHI, 2009.

Nanomaterials: Synthesis, Properties, and
Applications, 2nd Ed., Imperial College Press,

2004.

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) . L .
Final E 9 h
Level of CLA—1(10%) | CLA—2 (10%) | CLA -3 (20%) | CLA -4 (10%)# inal Examination (50% weightage)
Thinking Theory|Practice| Theory| Practice| Theory | Practice | Theory| Practice Theory Practice
Level 1 Remember 30% | - [30% | - [30% | - |30% - 30% -
Understand
Level 2 |Apply 40% - 50% - 50% - 50% - 50% -
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Analyze

Level 3 |EValuate 30% | - | 20% | - | 20% | - |20%| - 20% ;
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications,
Conf. Paper efc.,

Course

Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

Dr. N. VIJAYAN, CSIR-NPL, nvijayan@nplindia.org | Prof. S. Balakumar, University of Madras, Dr. Mathimalar, SRMIST
balakumar@unom.ac.in

Dr. Krishna SurendraMuvvala, Saint Gobain Prof. V. Subramaniyam, [IT Madras, vsubbu@iitm.ac.in Dr. Debabrata Sarkar,

Research India, India, SRMIST

Krishna.muvvala@saintgobain.com
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Course | UCY23P06L | Course | Project Phase-Il Course P Internship/ Apprenticeship/ L/ T, P|O]|C
Code Name Category Project/ Community Outreach 0,0|12|2 |6
Pre- Nil Co- Nil Progressive | Nil
requisite requisite Courses
Courses Courses
Course Offering Chemistry Data Book / Nil
Department Codes/Standards
Course Learning The purpose of learning this course is to:
Rationale purp 9 i Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: P(oduce compe{entf greatlve and imaginative graduates 1120314/ 50617 8/9/10 1101121131415
with a strong scientific acumen
CLR-2 Apply of the acquired knowledge, skills, and tools pertinent
to the field of Chemistry
Promote independent and collaborative research work in the
CLR-3 : ) 2 @
domain of chemistry ° k= S
CLR-4 Ingulcg?e the‘ethical responsibility of the graduate in the ’g > ~q‘g) g— g c % © | o
scientific society 2 = 88|32 % ] S ol 2=
Identify the challenges and solutions pertinent to the field of Sy SI8lg|=|8|% 2|2 |C|®
CLR-5 . = SO 2|3 Tl ol S|5|22 c|le
Chenmistry S SlslElEla|N e 5D 2=
= S o X o |E(QI2|2 5 ®| &
= cleci g 2D l=Ez2nlol?
L N ElE|El=|2l2|2 8|5 e|5|B
Course Learning At the end of this course, learners will be i~ s|8 = 8l > ISR S EIR| e
Outcomes (CLO): able to: 3 SIg£l8|= 5|=|S/28/ 5|3 33
3 Ll <|Jlalw|lc|ln|c|Ela|lo|<c|a|a|a
CLO-1 |demonstrate the key areas of research 4 H{-|-|-|H|-|H|-|L|-|-]-|-|-]-+-
CLO-2 |develop laboratory and experiment related skills 4 H Hi{H|-|-|-|-|-]-|-|-]-+
CLO-3 posses competence on data collection and process of 4 Y “Iu el
scientific documentation
CLO-4 |gain the knowledge of research ethics 4 - Sl - MM - H|-|-] - - -
CLO-5 |solve problems in their area of research 4 Ly-|H|-|-|-|H|-|-|-]-|M|]-]-]|-
Learning Assessment
. : o
Continuous Learn_mg Assessment (50% Final Evaluation (50% weightage)
weightage)
ject FRESeL Review -1 Review -2 Project Report Viva-Voce
20% 30 % 30 % 20%
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Generic Elective course for other department

Course Course . . Course . . TPOC
Code UcY23Go1J Name Basic Chemistry Category G Generic Elective Course 303204
Pre- Co-requisite Progressive
requisite | Nil Nil Nil
c Courses Courses
ourses
Course Offering . Data Book / .
Department Chemistry Codes/Standards Nil
Course Learning i L
Rationale flERgRRaicaming this course s to: Program Learning Outcomes (PLO)
(CLR): Learning
CLR-1: (l\}/(l%(gossﬂggnts understand the nature of Chemical Bonding in ol3lalslel7]s 10111112 11314 | 15
.|Provide basic knowledge about the chemistry of hydrogen, ()
CLR-2:| .. 5
silicon and other metals = S e 4 3 .
CLR-3 : |Understand the basic principles of chemical kinetics 8 3 g? 2§13 B é 2
CLR-4 :[Study the concepts in electrochemistry @ 35| 2 82 o3 225
CLR-5 : |Make aware of the fuels, fertilizers and other detergents é’ g ff £l2 3 | g % IS g 5|2
REEEHEEEEEE
Course Learning . . T 22|52 2|2|s8 S8
At the end of this course, learners will be S S|SB =S =N 8 E|IS|T|N e
Outcomes i . o | = Slelsle =22 s = .
able to: 2 clalx 8= == 28 & = Q22
(CLO): 3 |2 25alal2lal22a8 58222
CLO-1:| Gain knowledge on the basics in organic chemistry. 4 Hi-1-1-]1-/l-1-1-]1-/l-/-|H|-|-1]-
CLO-2 : |Promote the importance of silicon and metals. 4 -l -] - Hl-|H|-|-|-]-|-]-]-]-
CLO-3 : |Understand the facts in chemical kinetics 4 - - M H| - R
CLO-4 : |Acquire knowledge in the principles of electrochemistry 4 el | LR - e |- - -]
CLO-5 : |Understand the basic concepts in industrial chemistry 4 - Hi-|-|H|-|-|-|-|-]|-]-1]-]-
Duration (hour) 18 18 18 18 18
Introduction of S Cilre
Hybridisation and Coordination Electrochemistry: pt dpcléansin
SLO-1 Isomerism: Addition reactions: Chemistry: I ciort - . g
S-1 Hybridisation - sp, Nomenclature
sp?
3 o k 5
Gl Nucleophilic Addition ISomeTiSm of Faradays laws of
SLO-2 T | coordination ; Soap-examples
reactions: compounds electrolysis
Bond length- bond Detergents -
SLO-1 angle- dipole moment Electrophilic Addition EAN rule Specific conductance, structure and
reactions: equivalent conductance |cleansing action
S-2
inductive effect- , -
SLO-2 |mesomeric effect and Freet‘radlcal Addition VB Theory Cell constant Deterg;ant-
hyperconjucation reactions examples
Isomerism- geometrical Crystal field Industrial
and optical isomerism N . theories of Arrhenius theory of Chemistry:
SLo- Elimination rections octahedral electrolytic dissociation Introduction-Fuel
S-3 complexes gas
Structural isomers and E1 E2 Elch tetrahedral and Arrhenius theory of
SLO-2 |sterecisomers me’chahism square planar electrolytic dissociation- Water gas
complexes explanation
Estimation of Determination of strength of Estimation of
SLO-1 , Estimation of ascorbic |KMnQOsusing . o Nickel using
S-4-6 Lab Introduction . . an acid — Conductometric )
acid standard potassium fitration decinormal
SLO-2 dichromate solution of EDTA
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Duration (hour) 18 18 18 18 18
Configurations, chirality Conductivity, equivalent
Chemical Kinetics: and molar conductivity
SLO-1 Chemistry of Hydrogen NN and their variation with producer gas
Rate of reaction I
S-7 dilution for weak and
strong electrolytes.
SLO-2 Elements of symmetry lsotopes of hydrogen order- molecularity Mqlgr co.ndyctlwty at LPG gas
infinite dilution
SLO-1 Enantiomers Qccurrence- extraction of |first order rate law Ostwald"s dilution law Gobar gas and
s-8 iron and simple problems
diastereomers Occurrence- extraction | Half-life period of Activity- Ostwald"s dilution
SLO-2 : ) natural gas
of cobalt first order reaction | law
Conformational ! ) Kohlrausch law of "
s Occurrence- extraction |pseudo first order " - Fertilizers —
SLO-1 |analysis - ethane . ; independent migration of X "
of nickel reaction s Mixed fertilizer
$9 Conformational Occurrence- extraction 126" and second Problems - Kohlrausch
SLO-2 |analysis — n-butane order reactions law of independent NPK fertilizer
of copper i X
migration of ions
SLO-1 Estimation of
Estimation of Copper K2Cr207 using
Estimation of HCI using decinormal solution | Determination of Determination of strength | decinormal
$-10- : ) ] : : . . .
12 using standard oxalic |of Potassium dichromate | rate of the reaction | of mixture of acids - solution of
SLO-2 | acid solution — Ester hydrolysis Conductometric titration Sodium
thiosulphate
solution
Hardness of
e . water -
SLO-1 Nuclgophlllc . structure of borazole Arrhenius theory- Nernst equation -Derivation | Temporary and
substitution reactions Postulates
$-13 permanent
hardness
SLO-2 | SN1 mechanism Preparation of borazole Explanahon and Problgms — Nernst disadvantages of
limitation equation hard water
SLO-1 | SN2 mechanism Chemistry of Silicon | Collision theories- Nernst equation applications Boiler scales and
compounds Postulates sludges
S-14 Prosradich Structure and Exolanation and Nernst equation Softening of hard
SLO-2 : Preparation -Xpar application to different water — Zeolite
mechanism ! limitation X
of SiO2 kinds of half-cells process
Electrophilic Structure and Problems/activities Kohlrausch Iavs{ of i demineralization
SLO-1 A , . , e independent migration of process -
substitution reactions | Preparation of SiC related to kinetics  |. Princiol
S-15 ions rinciple
: Structure and Problems/activities L . demineralization
SLO-2 | Mechanism . : L Ostwald"s dilution law process -
Preparation of SiCls related to kinetics
Procedure
5-16- | SLO-1 |Etimation of phenol / Es.t e dOfgjaO dH Eslt|mat|on dOf EAS i Redox titration by E st:jmatlonbof
18 aniline gLl using Siahdailosd g Potentiometric method araness by
SLO-2 carbonate acid EDTA method
Theory:
1. M. J. Sienko, R. A. Plane, Chemistry: Principles and Applications, 3rd ed., McGraw-Hill publishers, 1980.
2. P.W. Atkins, J. Paula, J. Keeler, Physical Chemistry, 11th ed., Oxford publishers, 2018.
Learnin 3. K P.C. Vollhardt, N. E. Schore, Organic Chemistry: Structure and Function 7thed., Freeman, 2014.
R 9 4. J.C.Kuriacose, J. Rajaram, Chemistry in Engineering and Technology, Tata McGraw-Hill Education, 1984.
esources 5. A. Wieckowzki, J. Norskov, and Gottesfel, Fuel Cell Science: Theory, Fundamentals, and Biocatalysis, 2010
6.  B.H.Mahan, R. J. Meyers, University Chemistry, 4th ed., Pearson publishers, 2009.

Learning Assessment

Bloom’s Continuous Learning Assessment (50% weightage) . . o
Level of CLA—1(10%) | CLA—2(10%) | CLA -3 (20%) | CLA -4 (10%)# Final Examination (30% weightage)
Thinking Theory|Practice| Theory|Practice| Theory|Practice | Theory| Practice Theory ] Practice
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Level 1 Sﬁ?eiggﬁ; 30% | 30% | 30% | 30% | 30% | 30% | 30% | 30% 30% 30%

Level 2 ﬁﬁg:ize 40% | 40% | 50% | 40% | 50% | 40% | 50% | 40% 50% 40%

Level 3 E::'a‘::‘e 30% | 30% | 20% | 30% | 20% | 30% | 20% | 30% 20% 30%
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Scientific Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs,

Certifications etc.,

Course Designers

Expert from Industry

Experts from Higher Technical Institutions |Internal Experts

Dr. Ravikiran Allada, Director,
Analytical Sciences and Technology Transfer,
Novugen Pharma, Malaysia

Email: ravianalytical@gmail.com

Prof. G. Sekar, Department of Chemistry,
IIT Madras
Email: gsekar@iitm.ac.in

1. Dr. T. Pushpa Malini, SRMIST

Prof. Sukhendu Mandal, Department of
Chemistry, llISER, Thiruvananthapuram

Email: sukbendu@iisertvm.ac.in

2.Prof. Dr. M. Arthanareeswari,
SRMIST
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Courses for earning Additional Credits

SEMESTER - Il
Internship/Apprenticeship / LIT IPlOIC
gg:;se UCD23POIL ﬁ:;’:e Internship Report- | g:t”e’sg IAPC Project/
gory Community Outreach 0 82
Pre-requisite . Co-requisite . Progressive .
Nil Nil Nil
Courses Courses Courses
Course Offering Chemist Data Book / Nil
Department ry Codes/Standards
Course Learning . . P . .
Rationale (CLR): The purpose of learning this course is to, Learning| |Program Learning Outcomes (PLO)
CLR-1: |Demonstrate skills learnt in the real time environment. 112 3 |1 2 |3 |4 (516 |7 |8 |9 [10 1112 |13 |14 |15
. |Explore the different industries based on chemistry and
CLR-2:
related areas Sl 8 1=
CLR-3: |Enhance the skills in the system aspects 8lZIZ S e b 2|5 3
. |Understanding the professional connections with the D 25|e = E|l2E|l8 & S o
CLR-4: o .2 | € = S c|lE|la|l gl 2 © w|
knowledge learnt £le|sllg|l2 2l ale 2213|852 =|E
Applying the skills in problem solving =12z éé U—Z) & T TS = % 'iz{ 2 3
SigIgllEgF g 5|28 3| 2|lx|S|l2l5|o
CLR-5: 5122|556l 5 =E58 3 = 2285
T g g|g|lele|w 8 &=L EL TS
3 ilalasal s &3 32T elsS
Course Learning  |At the end of this course, learners will be
Outcomes (CLO): |able to:
CLO1 : Toge_tan.msmewewofanmdustryand 3 lsol7ollL IH M IH L Il I b Il Imimil I
organization/company
CLO-2: |To gain valuable skills and knowledge 3 86|75 (M HH ML ML L MILILHMILIL
CLO3: Tomak(_aprofesswnal connections and enhance 3 175170 1M IH Im o I v Im L ML Im e Im Il L
networking
CLO-4 : Togetexpengqcemafleldtoallowthestudenttomake 3 15180 (M IH M IH IL Im Im e ML Ime ML 1L
a career transition
. |Togetan inside view of an industry and
CLO-5: organization/company 3 8 |75/HH M HIL MMM MIL MM |MIL IL

Students can choose a company of their own interest for internship for a period of minimum TEN weeks (Part-time) to learn about the
application of their related field in real time environment. All students have to give a presentation about their observations made by them in
internship as per the schedule given. At the end of the internship period, every student shall submit a structured internship report within 15
days from the date of the completion of the internship period.

Learning Assessment

Internship

Continuous Learning Assessment (50% weightage)

Final Evaluation (50% weightage)

Review -1 Review -2

Project Report

Viva-Voce

20%

30 % 30 %

20 %
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Internship/Apprenticeship / LIT IPlO|C
gg(‘;{:e uCD23P02L ﬁ:r‘:]’ese Project Work - | ggt”ersg IAPC Project/
gory Community Outreach 00 82
Pre-requisite . Co-requisite . Progressive .
Nil Nil Nil
Courses Courses Courses
Course Offering Chemist Data Book / Nil
Department i Codes/Standards
Course Learning . . " . .
Rationale (CLR): The purpose of learning this course is to, Learning| |Program Learning Outcomes (PLO)
CLR-1: |Demonstrate skills learnt in the real time environment. 1 12 |3 |1 ]2 3 |4 |5 16 |7 |8 |9 [10 |11 [12 |13 |14 |15
. |Explore the different industries based on chemistry and
CLR-2: Al
related areas EIEIS o 3 =
CLR-3: |Enhance the skills in the system aspects 8| ?g 2 o) i 28 2
CLR4: |Understanding the professional connections with the Ssig|s e £ 2Elg o |,2
knowledge learnt S &|£& 2 22l gL § =9 8|5 = = | E
Applying the skills in problem solving |8\ zé, Z13|8|&%|<|8F 3 5|25 28
vamﬁwﬁz°og§§&’325m
CLR-5: 52 25| %ElL22E|5 £ 5% 2% 25
sl28|lglE8Flg5lee==E el 8
= = s =5 c
g ilg|alsalslee3 B2 HESols S
Course Learning At the end of this course, learners will be
Outcomes (CLO):  |able to:
CLO1 : Toge_tan_mmdewewofanmdustryand 3 g0 7ol IH M Im L Im Il I lo b lb WMl L
organization/company
CLO-2: |To gain valuable skills and knowledge 3 [85(75|MHH ML ML L ML |[L H[MI|L |L
CLO3: Tomakgprofesswnal connections and enhance 3 s ol M H L MM ImIL M vl L
networking
CLO-4 - Togetexpe_ngnce|naﬂeldtoallowthestudenttomakea 3 lesleo M H M H L MMt miL mH vl L
career transition
CLO-5 : Toge_tan_insideviewofanindustryand 3 018575 1 H H M H 1L ImImImimiL mmm Il L
organization/company
Students can choose problems of their own interest for research and analysis in the field of Chemistry. There will be two reviews conducted
during the project period for all the students. At the end of the project, every student shall submit a structured project report and will take a
Viva Voce examination.
Learning Assessment
Continuous Learning Assessment (50% weightage) Final Evaluation (50% weightage)
internship Review -1 Review -2 Project Report Viva-Voce
20% 30 % 30 % 20 %
205
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Internship/Apprenticeship / LIT IPlOIC
course  lucoagPo3L |- |apprenticeship - | course |iapc|Project|
gory Community Outreach 0 82
Pre-requisite Nil Co-requisite Courses |Nil Progressive Nil
Courses Courses
Course Offering Chemist Data Book / Nil
Department i Codes/Standards
Course Learning _— . . .
Rationale (CLR): The purpose of learning this course is to, Learning Program Learning Outcomes (PLO)
CLR-1: |Demonstrate skills learnt in the real time environment. 112 3 /|1 12 (3 |4 |5 (6 (7 8 |9 [10 {11 |12 |13 |14 |15
. |Explore the different industries based on chemistry and
CLR-2:
related areas Tlel= ® -
CLR-3: |Enhance the skills in the system aspects S s =g =) § ]
i - = = e R RS (=) o c |2 IS
. |Understanding the professional connections with the o2 5|(le £ 2 = ElS (3] o
CLR-4: S| || = S c|lSE | ® 2 & »| €
knowledge learnt 2lc|lellg|=22 8 o S|E|3|5|<E > = | E
. N . v = | = | .= | = K= (&) =
Applying the skills in problem solving £ g g é E § Sl § |3 = % I;; Ué L.‘;
CLR-5: S B|8||E|5|e|8|E|2lg 28225 L% ¢
s 88|28 2= 8 eE| 82 L 8Eln Q3
IR I R E IR R
JlaldallaldlalfladlrlwldlnlSldolQ 45
Course Learning At the end of this course, learners will be able
Outcomes (CLO):  |to:
CLOA - Toge_tan_|n3|deV|ewofanmdustryand 3 lsol7o !l H M IH L Mt I bl Ib vl L
organization/company
CLO-2: |To gain valuable skills and knowledge 3 8|75|MHH ML MILIL ML HMILIL
CLO-3 - Tomakgprofessnonal connections and enhance 3 570l H ML I Imle ImiL Im v vl L
networking
. |To get experience in a field to allow the student to make
CLO-4: a career transition 3 85180 (M H M|H L MM|L ML MI|HMIL L
CLOS - Toge_tan_mmdewewofanmdustryand 3 185075 1 1H H M IH IL M Im M Im Il Im v LI
organization/company

Students can choose a company of their own interest for Apprenticeship for a period of minimum TEN weeks (Part-time) to learn about the
application of their related field in real time environment. All students have to give a presentation about their observations made by them in
internship as per the schedule given. At the end of the internship period, every student shall submit a structured internship report within 15
days from the date of the completion of the internship period.
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Learning Assessment
Continuous Learning Assessment (50% weightage) Final Evaluation (50% weightage)
Internship Review — 1 Review — 2 Project Report Viva-Voce
20% 30 % 30 % 20 %
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SEMESTER - IV

Internship/Apprenticeship / LIT |PlO|C
gggfe UCD23P0AL ﬁ:;’:e Internship Report- Il g:t‘gsg IAPC |Project/
gory Community Outreach 00 812/4
Pre-requisite Nil Co-requisite Courses |Nil Progressive Nil
Courses Courses
Course Offering Chemist Data Book / Nil
Department i Codes/Standards
Course Learning A . " . .
Rationale (CLR): The purpose of learning this course is to, Learning Program Learning Outcomes (PLO)
CLR1 : Der_nonstratesklllsIearntlntherealtlme 13111213 1la 516 17 18 9 1011 12 113 |14 115
environment.
. |Explore the different industries based on chemistry
CLR-2:
and related areas
CLR-3: |Enhance the skills in the system aspects
. |Understanding the professional connections with the || € | 5| & 5] €
CLR4: " |knowledge leamt SIFIEIE > T |
CLR-5: |Applying the skills in problem solving 5| 8l= s Sfs 5| 2ol ol 2
g’:gcomggw oxmg-gm =|c
25 8||€|E|5|8|= 82|52 g|a| & §
Course Learnin sz El8|22 g5 L8282 ol
9 At the end of this course, leamers willbeable | &= | B | B|| &5 || 8|6/ 2|/ 2|82 2|52 5|2
Outcomes ) Sl |o|lalm|lolE| s Z| 9 B 8| E|5| oS
to ol ol 5| .6 > 3|l e|le| 3288 n|l5 |2
(CLO): ' sl el ell8|2/8|23| 8355|5558
_ S3ldldl|laldlalslellale sl S aml e b5
CLOA - Toge_tan_madewewofanmdustryand 3 0o 70 [0 0 v lHo 0 v le ool H Il
organization/company
CLO-2: |To gain valuable skills and knowledge 3 875 (M |HH ML M |L L ML |L [H|M]|L |L
cLO-3: |70 make professional connections and enhance 3 75070 M H MR L Il Ml Ml I L
networking
. |To get experience in a field to allow the student to
CLO-4: makeaiErcer T ik 3 |8580 M H M H L M ML ML MIHMIL L
CLOS - Toge_tan_insideviewofanindustryand 3 15 75 (1 1 I e l0 v oIl I v L
organization/company

Students can choose a company of their own interest for internship for a period of minimum TEN weeks (Part-time) to learn about the
application of their related field in real time environment. All students have to give a presentation about their observations made by them in
internship as per the schedule given. At the end of the internship period, every student shall submit a structured internship report within 15
days from the date of the completion of the internship period.

Learning Assessment

Continuous Learning Assessment (50% weightage)

Final Evaluation (50% weightage)

internship Review -1 Review -2 Project Report iva-Voce
20% 30 % 30 % 20 %
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Internship/Apprenticeship / LIT IPlOIC
gg:;se UCD23P05L ﬁ::l’:e Project Work — Il g::.ersz IAPC|Project/
gory Community Outreach 0j0 82
Pre-requisite Nil Co-requisite Courses |Nil Progressive Nil
Courses g Courses
Course Offering . Data Book / .
Department Chenmistry Codes/Standards Nil
Course Learning i . , )
Rationale (CLR): The purpose of learning this course is to, Learning Program Learning Outcomes (PLO)
CLR : DemonstratesklllsIearntlntherealtlme 123213 1al5ls |7 18 lo [10 111 112 113 114 |15
environment.
. |Explore the different industries based on chemistry
CLR-2:
and related areas
CLR-3: |Enhance the skills in the system aspects
. |Understanding the professional connections with the || € | | & 8 e
CLR-4: knowledge learnt 0_83 > = % o o 2 % %
CLR-5: |Applying the skills in problem solving ol &8 = S £ 2§ gl =2 | 2
glelc||gl2 2 g e 221381382 = |E
Z 8|8z S2|8= S| =52 g|d b 3
Course Learnin EISIZIEIESEI25Z2 8 El8 & .l
9 |Atthe end of this course, leamerswillbeable | = |8 |8/ E|F | |8 6|2/ e|2 8|2 2|52 5|2
Outcomes y SlolollalwlelEl s 2| 883 ®|E|H|2| S
. to: 3| 22|58 2Q E|F|IL a|l=|eeg Pl
(CLO): 3 & &2 E|e|2 8|8 3|B|B|3S|sK|8L
: Jlald|lalolalf|ld|l-lon|ldlnl=S|do|Q[8]5
CLOA - Toge.tan.|n8|deV|ewofan|ndustryand 3 1o 7o [t 1 I lHotC Imole ool H ML
organization/company
CLO-2: |To gain valuable skills and knowledge 3 8575 |M H H ML ML L ML I|L H ML |L
CLO3 : Tomakgprofessmnal connections and enhance 3 (75 70 (v o I eo 0 Il Il I H vl
networking
CLO4 - |Togetexperiencein afield to allow the studentto |5 |ac g [l g I H IL M M IL ML M H ML L
make a career transition
CLOS5 - Toge_tan_m&dewewofan|ndustryand 3 185175 [ IH M IR 1L v Im Im Im L v v I LI
organization/company

Students can choose problems of their own interest for research and analysis in the field of Chemistry. There will be two reviews conducted
during the project period for all the students. At the end of the project, every student shall submit a structured project report and will take a
Viva Voce examination.

Learning Assessment
Continuous Learning Assessment (50% weightage) Final Evaluation (50% weightage)
Internship Review -1 Review -2 Project Report Viva-Voce
20% 30 % 30 % 20 %
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Internship/Apprenticeship / LIT IPlOIC
course  lucoasPoeL |2 |apprenticeship - I course |iapc|Project|
gory Community Outreach 0 82
Pre-requisite Nil Co-requisite Courses |Nil Progressive Nil
Courses Courses
Course Offering Chemist Data Book / Nil
Department i Codes/Standards
Course Learning _— . . .
Rationale (CLR): The purpose of learning this course is to, Learning Program Learning Outcomes (PLO)
CLR- - DemonstratesklllsIearntlntherealtlme 1l 3213 lalsls |7 18 1o [10 111 12 113 114 |15
environment.
. |Explore the different industries based on chemistry
CLR-2:
and related areas
CLR-3: |Enhance the skills in the system aspects
. |Understanding the professional connections with the || € | 2| & 5] k=
CLR-4: knowledge learnt g = = §> o o 2 % %
CLR-5: |Applying the skills in problem solving ol 6| 8 = S e 2 g2 ol 2
gle|lsllg|l28lgle 2| E12/g8|E|2 S|
ZE e8|l =|Z2|8 = S| =5 |9| g|0o & s
c . EEZa:gcgn_:mfgl—%Eﬁg ol 3
Ourse Learming | at the end of this course, leamerswillbeable | = | 8|8/ & F| |8/ €|2 /L2 8|2 |5/ 2 5|2
Outcomes io? Slo|B||lEam| ol S E 9 A|3|®|E|F|®| S
. 0. CDCDCD'C).Q_Q—Q’E%Q,I_E_QEU)'O—'
(CLO): 3| £ 2lleE e 88 38 3T B S |5 gL
: Jlad|lalolalfla|lrloledln[Sdlo|/Q4]|5
CLOA - Toge_tan.msmewewofan industry and 3 o (7o [t 1 I tHoC Imole ool H oML
organization/company
CLO-2: |To gain valuable skills and knowledge 3 (85|75 |[M |H [H L ML L ML |L H ML L
CLO-3 : To makg professional connections and enhance 3 75070 M IH M IH IL I lL Ml Im e Im L IL
networking
CLO-4 - Togetexpenencemgﬂeldtoallowthestudentto 3 85080 (M IH M IH IL MMl ImIL ImIH Im L IL
make a career transition
CLOS - To get an inside view of an industry and 3 lg5 75 (1 1 I e 0 v v vl v vl
" |organization/company

Students can choose a company of their own interest for Apprenticeship for a period of minimum TEN weeks (Part-time) to learn about the
application of their related field in real time environment. All students have to give a presentation about their observations made by them in
internship as per the schedule given. At the end of the internship period, every student shall submit a structured internship report within 15

days from the date of the completion of the internship period.

Learning Assessment

ilternship

Continuous Learning Assessment (50% weightage)

Final Evaluation (50% weightage)

Review -1

Review — 2

Project Report Viva-Voce

20%

30 %

30 % 20 %
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