MANONMANIAM SUNDARANAR UNIVERSITY, TIRUNELVELI
B.Sc. CHEMISTRY (Affiliated Colleges)
LEARNING OUTCOME BASED CURRICULUM
(For those who joined from 2023-2024 onwards)
VISION AND MISSION OF THE UNIVERSITY
VISION
" To provide quality education to reach the unreached "

MISSION

e To conduct research, teaching and outreach programmes to improve conditions of human

living

e To create an academic environment that honours women and men of all races, caste, creed,
cultures and an atmosphere that values intellectual curiosity, pursuit of knowledge, academic

freedom and integrity

e To offer a wide variety of off-campus educational and training programs, including the use

of information technology, to individuals and groups.

e To develop partnership with industries and government so as to improve the quality of the

I .
workplace and to serve as ““*** for economic and cultural development

e To provide quality / inclusive education, especially for the rural and un-reached segments
of economically downtrodden students including women, socially oppressed and differently
abled

VISION AND MISSION OF DEPARTMENT
VISION

To make the students excel in the fields of education, fundamental and advanced
research in Chemistry by providing quality education so that they can compete and contribute to
the varying technology.

MISSION
1. To teach the students to analyze problems ranging from the basics of Chemistry to

advanced level.



2. To give the students adequate hands on experience to work in applied fields.
3. To train the students to act as a useful member or effective leader of a team in
multidisciplinary setting.

PREAMPLE

The B.Sc Chemistry programme is fundamental to the revolution taking place in Science and
Technology. The aim of the programme is to impart basic skills and knowledge on the
principles of all branches of Chemistry to cater to need of Society, Scientific Organization and
Industries in the context of developing needs of our country by providing extensive coverage
on the fundamental aspects of chemistry relating applications of chemistry to life systems. This
course provides intensive practical training to develop associate and apply various aspects of
chemistry in day to day life .The programme prepares the students to achieve success in

competitive examinations and make developments of needs of their life.

Eligibility for the B.Sc Chemistry Programme
B.Sc Chemistry is a three year Undergraduate course which one can apply after
completing 12™ from science stream. Eligibility for the course says that the interested must have
science with subjects as Physics, Chemistry, Mathematics, Biology or Computer Science as

their main subjects from any recognized board.



LEARNING OUTCOME BASED CURRICULUMFRAMEWORK
B.Sc.Chemistry:ProgrammeQutcome,ProgrammeSpecificOutcomeand

CourseOutcome

Chemistryisthestudyofcompositionandtransformationofmatter. Asciencethatisce
ntraltoenergyproduction,healthcare,newmaterialdevelopmentforelectronicsandotherap
pliedfieldsandenvironmentalprotection.Bachelor’sdegreeinChemistryistheculmination
ofin-
depthknowledgeofInorganic,OrganicandPhysicalchemistryandspecializedcoursessuch
asPharmaceutical Chemistry,Spectroscopy,Nanoscience,ForensicScience,Cosmetics&
PersonalGrooming,Foodchemistry,DairyChemistryandsoon.
Thus,thisprogrammehelpslearnersinbuildinga solid foundation for higherstudies in
Chemistry. Thehandson experience thestudentsgain in Practicals enable them to apply
theory to  solve  problems in  everyday life, think critically
andinnovatively. Anaptitudeforresearchisinstilledthroughprojectworkandindustrialinter
nship.

Students completing this programme will be able to present the concepts of
Chemistry clearlyand precisely. They can find solutions to pressing problems that
mankind is facing today. They caninterpret data and present their findings to both
scientific community and laymen and have
abilitytoworkasateamandevolvetobecomeanentrepreneur

Completionofthisprogrammewillalsoenablethelearnerstojointeachingprofession
,conducting research in Industry and Government run research labs. A B.Sc chemistry
student has theoption to diversify to other branches such as Biochemistry,
Biotechnology,Forensic Science etc.They have employability opportunities in public

and private sector jobs in energy, Pharmaceutical,Food,Cosmeticindustriesetc. ..



LEARNING OUTCOMESBASED CURRICULUM FRAMEWORK GUIDELINES BASED
REGULATIONS FOR UNDER GRADUATE PROGRAMME

Programme

B.Sc. Chemistry

Programme Code

Duration

3 Years (UG)

PO1 :Disciplinary knowledge: Capable of demonstrating comprehensive knowledge and
understanding of one or more disciplines that form a part of an undergraduate Programme
of study

PO2: Communication SKkills: Ability to express thoughts and ideas effectively in writing
and orally; Communicate with others using appropriate media; confidently share one’s
views and express herself/himself; demonstrate the ability to listen carefully, read and
write analytically, and present complex information in a clear and concise manner to
different groups

PO3 :Critical thinking: Capability to apply analytic thought to a body of knowledge;
analyse and evaluate evidence, arguments, claims, beliefs on the basis of empirical
evidence; identify relevant assumptions or implications; formulate coherent arguments;
critically evaluate practices, policies and theories by following scientific approach to
knowledge development

PO 4: Problem solving: Capacity to extrapolate from what one has learned and apply
their competencies to solve different kinds of non-familiar problems, rather than replicate
curriculum content knowledge; and apply one’s learning to real life situations.

PO 5 : Analytical reasoning: Ability to evaluate the reliability and relevance of
evidence; identify logical flaws and holes in the arguments of others; analyze and
synthesize data from a variety of sources; draw valid conclusions and support them with
evidence and examples, and addressing opposing viewpoints.

PO 6 : Research-related skills: A sense of inquiry and capability for asking
relevant/appropriate questions, problem arising, synthesising and articulating; Ability to
recognise cause-and-effect relationships, define problems, formulate hypotheses, test
hypotheses, analyse, interpret and draw conclusions from data, establish hypotheses,
predict cause-and-effect relationships; ability to plan, execute and report the results of an

experiment or investigation




PO7:Cooper ation/Team work: Ability to work effectively and respectfully with
diverse teams; facilitate cooperative or coordinated effort on the part of a group, and act
together as a group or a team in the interests of a common cause and work efficiently as a
member of a team
PO 8 : Scientific reasoning: Ability to analyse, interpret and draw conclusions from
quantitative/qualitative data; and critically evaluate ideas, evidence and experiences from
an open-minded and reasoned perspective.

PO 9 : Reflective thinking: Critical sensibility to lived experiences, with self awareness
and reflexivity of both self and society

PO 10 : Information/digital literacy: Capability to use ICT in a variety of learning
situations, demonstrate ability to access, evaluate, and use a variety of relevant
information sources; and use appropriate software for analysis of data.

PO 11 :Self-directed learning: Ability to work independently, identify appropriate
resources required for a project, and manage a project through to completion.

PO 12 :Multicultural competence: Possess knowledge of the values and beliefs of
multiple cultures and a global perspective; and capability to effectively engage in a
multicultural society and interact respectfully with diverse groups.

PO 13 :Moral and ethical awareness/reasoning: Ability toembrace moral/ethical values
in conducting one’s life, formulate a position/argument about an ethical issue from
multiple perspectives, and use ethical practices in all work. Capable of demonstratingthe
ability to identify ethical issues related to one*s work, avoid unethical behaviour such as
fabrication, falsification or misrepresentation of data or committing plagiarism, not
adhering to intellectual property rights; appreciating environmental and sustainability
issues; and adopting objective, unbiased and truthful actions in all aspects of work.

PO 14 : Leadership readiness/qualities: Capability for mapping out the tasks of a team
or an organization, and setting direction, formulating an inspiring vision, building a team
who can help achieve the vision, motivating and inspiring team members to engage with
that vision, and using management skills to guide people to the right destination, in a

smooth and efficient way.

PO 15 : Lifelong learning: Ability to acquire knowledge and skills, including ,,learning




how to learn®, that are necessary for participating in learning activities throughout life,
through self-paced and self-directed learning aimed at personal development, meeting
economic, social and cultural objectives, and adapting to changing trades and demands of

work place through knowledge/skill development/reskilling.

Programme
Specific Outcomes

On successful completion of Bachelor of Physics with Computer Applications programme,
the student should be able to:

PSOL1: Disciplinary Knowledge: Understand the fundamental principles, concepts, and
theories related to physics and computer science. Also, exhibit proficiency in performing
experiments in the laboratory.

PSO2: Critical Thinking:Analyse complex problems, evaluate information, synthesize
information, apply theoretical concepts to practical situations, identify assumptions and
biases, make informed decisions and communicate effectively

PSO3: Problem Solving: Employ theoretical concepts and critical reasoning ability with
physical, mathematical and technical skills to solve problems, acquire data, analyze their
physical significance and explore new design possibilities.

PSO4: Analytical & Scientific Reasoning: Apply scientific methods, collect and analyse
data, test hypotheses, evaluate evidence, apply statistical techniques and use computational
models.

PSOS: Research related skills: Formulate research questions, conduct literature reviews,
design and execute research studies, communicate research findings and collaborate in
research projects.

PSOG6: Self-directed & Lifelong Learning: Set learning goals, manage theirown learning,
reflect on their learning, adapt to new contexts, seek out new knowledge, collaborate with
others and to continuously improve their skills and knowledge, through ongoing learning and

professional development, and contribute to the growth and development of their field.
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Highlights of the Revamped Curriculum:

» Student-centric, meeting the demands of industry & society, incorporating industrial
components, hands-on training, skill enhancement modules, industrial project, project
with viva-voce, exposure to entrepreneurial skills, training for competitive
examinations, sustaining the quality of the core components and incorporating
application oriented content wherever required.

» The Core subjects include latest developments in the education and scientific front,
advanced programming packages allied with the discipline topics, practical training,
devising statistical models and algorithms for providing solutions to industry / real life
situations. The curriculum also facilitates peer learning with advanced statistical topics
in the final semester, catering to the needs of stakeholders with research aptitude.

» The General Studies and Statistics based problem solving skills are included as
mandatory components in the ‘Training for Competitive Examinations’ course at the
final semester, a first of its kind.

» The curriculum is designed so as to strengthen the Industry-Academia interface and
provide more job opportunities for the students.

» The Statistical Quality Control course is included to expose the students to real life
problems and train the students on designing a mathematical model to provide solutions
to the industrial problems.

» The Internship during the second year vacation will help the students gain valuable work
experience, that connects classroom knowledge to real world experience and to narrow

down and focus on the career path.




» Project with viva-voce component in the fifth semester enables the student, application

of conceptual knowledge to practical situations. The state of art technologies in

conducting a Explain in a scientific and systematic way and arriving at a precise

solution is ensured. Such innovative provisions of the industrial training, project and

internships will give students an edge over the counterparts in the job market.

» State-of Art techniques from the streams of multi-disciplinary, cross disciplinary and

inter disciplinary nature are incorporated as Elective courses, covering conventional

topics to the latest DBMS and Computer software for Analytics.

Value additions in the Revamped Curriculum:

Semester Newly introduced Components Outcome / Benefits
I Foundation Course
To ease the transition of learning from
) ) ) e Instil confidence among students
higher secondary to higher education,
L . e  Create interest for the subject
providing an overview of the
pedagogy of learning  abstract
Statistics and simulating mathematical
concepts to real world.
L IL IIL IV | Skill Enhancement papers Industry ready graduates
(Discipline centric /  Generic / )
Entrepreneurial) Skilled human resource

Students are equipped with essential skills

to make them employable

Training on Computing / Computational
skills enable the students gain knowledge
and exposure on latest computational

aspects

Data analytical skills will enable students

gain internships, apprenticeships, field

work involving data collection,

compilation, analysis etc.




Entrepreneurial skill training will provide
an opportunity for independent livelihood
Generates self — employment

Create small scale entrepreneurs

Training to girls leads to women

empowerment

Discipline centric skill will improve the
Technical knowhow of solving real life

problems using ICT tools

LIV, V &
VI

Elective papers-An open choice of
topics categorized under Generic and

Discipline Centric

Strengthening the domain knowledge
Introducing the stakeholders to the State-
of Art techniques from the streams of
multi-disciplinary, cross disciplinary and
inter disciplinary nature

Students are exposed to Latest topics on
Computer Science / IT, that require
strong statistical background.

Emerging topics in higher education /
industry /communication network / health
sector etc. are introduced with hands-on-
training, facilitates designing of statistical

models in the respective sectors

1A%

DBMS and Programming  skill,
Biostatistics, Statistical Quality
Control, Official Statistics, Operations

Research

Exposure to industry moulds students into
solution providers
Generates Industry ready graduates

Employment opportunities enhanced

II Year
Vacation

activity

Internship / Industrial Training

Practical training at the Industry/ Banking
Sector /  Private/  Public  sector
organizations / Educational institutions,
enable the students gain professional

experience and also become responsible




citizens.

V Semester | Project with Viva — voce

Self-learning is enhanced
Application of the concept to real
situation is conceived resulting in

tangible outcome

VI Semester

Curriculum design accommodates all
category of learners; ‘Statistics for
Advanced Explain® component will
comprise of advanced topics in Statistics
and allied fields, for those in the peer
group / aspiring researchers;

‘Training for Competitive Examinations’
—caters to the needs of the aspirants
towards most sought - after services of
the nation viz, UPSC, ISS, CDS, NDA,
Banking Services, CAT, TNPSC group

services, etc.

Extra Credits:
For Advanced Learners / Honors degree

To cater to the needs of peer learners /

research aspirants
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Skills acquired from the

Knowledge
Problem Solving

Analytical ability

Courses ¢ Professional Competency
+» Professional Communication
¢ Transferrable Skill
Credit Distribution for I year UG Programmes

Sem I Credit H Sem 11 Credit H
Part 1. Language 3 6 Part..1. 3 6
— Tamil Language —

Tamil
Part.2 English 3 6 Part..2 English 3 6
1.3 Core Course 5 5 2..3 Core 5 5
—CCI1 Course — CC III
1.4 Core Course 3 3 2.4 Core 3 3
—-CCII Course — CC
1A%
1.5 Elective 1 3 4 2.5 Elective 1 3 4
Generic/ Generic/
Discipline Discipline
Specific Specific
1.6 Elective 11 2 2 2.6 Elective II 2 2
Generic/ IGeneric/
Discipline Discipline
Specific Specific
1.7 Skill 2 2 2.7 Skill 2 2
Enhancement Enhancement
Course Course
SEC-1 SEC-2
1.8 Skill 2 2 2.8 Skill 2 2
Enhancement - Enhancement
(Foundation Course —SEC-3
Course)
23 30 23 30
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Template for Curriculum Design forUGProgrammeinChemistry

CreditDistributionforUGProgrammeinChemistry

B.Sc CHEMISTRYFIRST YEAR

SEMESTER 1
Part ListofCourses Cre Hoursper
dit week(L/T/
P)
Part I Language — Tamil 3
Part 11 English 3
Part I11 CoreCourses& ElectiveCoursel(Generic/DisciplineSpecific | 13 14
)EC1
Part IV SkillEnhancementCourseSEC-1 2 2
FoundationCourseFC 2 2
23 30
SEMESTER I1
Part ListofCourses Cre Hoursper
dit week(L/T/
P)
Part I Language 3
Part 11 English 3
Part 111 CoreCourses&ElectiveCoursel(Generic/DisciplineSpecific) 13 14
EC2
Part IV SkillEnhancementCourse-SEC-2 2 2
SkillEnhancementCourse-SEC-3(Discipline/ Subject 2 2
Specific
23 30
*Partl.Il,andPartlIIlcomponentswillbeseparatelytakenintoaccountforCGPA calculation and
classification for theundergraduateprogrammeand theother components.The part IV has
tobecompleted during theduration ofthe programmeasper thenorms,to

beeligibleforobtainingtheUGdegree.
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MethodsofEvaluation

ContinuousInternal AssessmentTest
Internal Assignments
25 Marks
Evaluation Seminars
AttendanceandClassParticipation
ExternalEvaluat EndSemesterExamination 75 Marks
ion
Total 100 Marks
MethodsofAssessment
Recall(K1) Simpledefinitions, MCQ,Recallsteps,Conceptdefinitions
MCQ, True/False,Shortessays,Conceptexplanations,Shortsummaryor
Understand/Co Overview
mprehend(K2)
Application (K3) Suggestidea/conceptwithexamples,Suggestformulae, Solveproblems,
Observe,Explain
Analyze(K4) Problem-solvingquestions,Finishaprocedureinmanysteps,Differentiate
betweenvariousideas,Mapknowledge
Evaluate(KS5) Longer essay/Evaluationessay,Critiqueorjustifywithprosandcons
Create(K6) Checkknowledgeinspecificoroftbeatsituations,Discussion,Debatingor

Presentations

13




B.Sc Chemistry Curriculum Design First Year

SEMESTER-I

Part

ListofCourses

Credit

Hoursperwe
ek(L/T/P)

Part-1

Language

Part-II

English

Part-III

GeneralChemistry—ICC1

Quantitativelnorganicestimation(titrimetry)andInorganic
PreparationsCC2

W LW

W Wi\

Allied Chemistry for Physical sciences ( Mathematics and Physics)
GE 1

Allied chemistry Practical I - Volumetric Analysis GE II

Part-IV

SkillEnhancementCourseSEC-1
FoundationCourseFC

[\

[\

Total

23

30

SEMESTER - I1

Part

ListofCourses

Credit

Hoursperweek(

L/T/P)

Part-1

Language

Part-1I

English

Part-III

GeneralChemistry—IICC3

QualitativeOrganicAnalysisandPreparationofOrganic

CompoundsCC4

W | Wl W

W[ | &N &

Allied Chemistry for Physical sciences (Mathematics and Physics)
GE III

Allied chemistry Practical
Compounds GE IV

Il - Systematic Analysis of Organic

Part-IV

SkillEnhancementCourseSEC-2
SkillEnhancementCourseSEC-3(Discipline / Subject Specific)

CosmeticsandPersonalcareProducts

Total

23

30
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SEMESTER 1

Titleofthe GENERALCHEMISTRY-I
Course
PaperNo. Corel
Category Core Year I Credits | 5 Course
Semester |1 Code

Instructionalhours| Lecture Tutorial LabPractice Total
perweek 4 1 - 5
Prerequisites Highersecondarychemistry
Objectivesofthe | Thecourseaimsatgivinganoverallviewofthe
course ¢ variousatomicmodelsandatomicstructure

e waveparticledualityofmatter

¢ periodictable,periodicityinpropertiesanditsapplicationinexplainingthechemicalbe

haviour

¢ natureofchemicalbonding,and

e fundamentalconceptsoforganicchemistry
CourseOutline | UNITIAtomicstructureandPeriodictrends

History of atom (J.J.Thomson, Rutherford); Moseley’s Experiment and
Atomicnumber, AtomicSpectra; Black-Body Radiation and Planck’s quantum theory
-Bohr'smodelofatom; TheFranck-HertzExperiment;InterpretationofH-
spectrum;Photoelectriceffect, Comptoneffect;DualnatureofMatter-De-
Brogliewavelength-
DavissonandGermerexperimentHeisenberg’sUncertaintyPrinciple;ElectronicConfigu
rationofAtomsandions-Hund’srule,Pauli’exclusion

principleandAufbauprinciple;Numericalproblemsinvolvingthecoreconcepts.
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Unitll

IntroductiontoQuantummechanics
Classicalmechanics, @ Wave mechanical modelof atom,distinctionbetween
aBohrorbitandorbital;Postulatesofquantummechanics;probabilityinterpretationofwav

efunctions,Formulation  ofSchrodingerwaveequation-Probability and electron

density-visualizing the orbitals -Probability density andsigniﬁcanceof‘Pand‘Pz.
ModernPeriodicTable

Cause of periodicity; Features of the periodic table; classification of elements -
Periodic trends for atomic size- Atomic radii, lonic, crystal and Covalent
radii;ionizationenergy,electronaffinity,electronegativity-

electronegativityscales,applicationsofelectronegativity.

Problemsinvolvingthecoreconcepts

UNIT-III:Structureandbonding—I

Ionicbond

Lewis dot structure of ionic compounds; properties of ionic compounds;
Energyinvolved in ionic compounds; Born Haber cycle — lattice energies,
Madelungconstant;relativeeffectoflatticeenergyandsolvationenergy;lonpolarization —
polarising power and polarizability; Fajans’ rules - effects of polarisation
onpropertiesofcompounds;problemsinvolvingthecoreconcepts.

Covalentbond

Shapesoforbitals,overlapoforbitals—candITbonds;directedvalency-hybridization;

VSEPR theory - shapes of molecules of the type AB,, AB;, AB,,AB;,ABsandAB,

Partialioniccharacterofcovalentbond-
dipolemoment,applicationtomoleculesofthetypeA,,AB,AB,,AB;,AB,;percentageioni

ccharacter-numericalproblemsbasedoncalculationofpercentageioniccharacter.

16




UNIT-IV:Structureandbonding—II

VBtheory—applicationtohydrogenmolecule;conceptofresonance-
resonancestructuresofsomeinorganicspecies—C02,NOz,CO32"NO3'
;limitationsof VBT;MOtheory-bonding,antibondingandnonbonding
H,.C,,0,,0,7,0%,0*,N,,NO,HF,CO;CO,

magneticcharacteristics,comparisonofVBandMOtheories.

Coordinatebond:Definition, FormationofBF,,NH;,NH, T H,O properties

Metallicbond-electronseamodel, VBmodel;Bandtheory-
mechanismofconductioninsolids;conductors,insulator,semiconductor—

types,applicationsofsemiconductors

Weak Chemical Forces - Vander Waals forces, ion-dipole forces, dipole-
dipoleinteractions,induceddipoleinteractions,Instantaneousdipole-
induceddipoleinteractions. Repulsive forces; Hydrogen bonding — Types, special
properties

ofwater,ice,stabilityofDNA;Effectsofchemicalforce,meltingandboilingpoints

UNIT-V:BasicconceptsinOrganicChemistryandElectroniceffects

Types of bond cleavage — heterolytic and homolytic; arrow pushing in
organicreactions;reagentsandsubstrates;typesofreagents-
electrophiles,nucleophiles,freeradicals;reactionintermediates—
carbanions,carbocations,carbenes,arynesandnitrynes.Inductive effect - reactivity of
alkyl halides, acidity of halo acids, basicity

ofamines;inductomericandelectromericeffects.

Resonance-resonanceenergy,conditionsforresonance-
acidityofphenols,basicityofaromaticamines,stabilityofcarboniumions,carbanionsandfr

c€c
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radicals,reactivityofvinylchloride,dipolemomentofvinylchlorideandnitrobenzene,
bondlengths;stericinhibitiontoresonance.

Hyperconjugation-
stabilityofalkenes,bondlength,orientingeffectofmethylgroup,dipolemomentof
aldehydesandnitromethane

Types of organic reactions- addition, substitution, elimination

andrearrangements
ExtendedProfes | Questionsrelatedtotheabovetopics,fromvariouscompetitiveexaminationsUPSC
sionalCompone | /JAM/TNPSCandotherstobesolved
nt(isapartofinter | (TobediscussedduringtheTutorialhours)
nalcomponento
nly,Nottobeincl
udedintheextern
alexamination
questionpaper)
Skillsacquired Knowledge,Problemsolving,Analyticalability,Professional Competency,
fromthiscourse | ProfessionalCommunicationandTransferableskills.
RecommendedT| | Madan,R.D.andSathyaPrakash,ModernInorganicChemistry,2"ded.;S.Chandan
ext

dCompany:NewDelhi,2003.

2. Rao,C.N.R.UniversityGeneral Chemistry,Macmillan
Publication:NewDelhi,2000.

3. Puri,B. R. and Sharma, L. R. Principles of Physical Chemistry,
3Sthed.;VishalPublishingCompany:Jalandhar,2002.

4. Bruce,P.Y.andPrasadK.J.R.EssentialOrganicChemistry,PearsonEducation:Ne
w Delhi,2008.

5. DashUN,DharmarhaOP,SoniP.L.TextbookofPhysicalChemistry,
SultanChand&Sons:NewDelhi,2016
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ReferenceBoo 1. Maron,S.H.andPruttonC.P.PrinciplesofPhysical Chemistry, gtheq

ks TheMacmillanCompany:Newyork,1972.

2. Lee,J.D.ConciselnorganicChemistry,4thed.;ELBSWilliamHeinemann: Londo
n,1991.

3. GurudeepRaj,AdvancedInorganicChemistry, 26thed. ;GoelPublishingHouse:M
eerut,2001.

4. Atkins,P.W.&Paula,]. Physical Chemistry,10thed.;OxfordUniversityPress:Ne
wYork,2014.

5. Huheey,J.E.InorganicChemistry: PrinciplesofStructureandReactivity,

gtheg, ;Addison, WesleyPublishingCompany:India,1993.

Websiteande 1) https://online courses.nptel.ac.in

- 2) http://www.mikeblaber.org/oldwine/chm1045/notes m.htm
learningsour 3) http://www.ias.ac.in/initiat/sci_ed/resources/chemistry/Inorganic.html
ce 4) https://swayam.gov.in/course/64-atomic-structure-and-chemical-bonding

5) https://www.chemtube3d.com/

CourseLearningOutcomes(forMappingwithPOsandPSOs)Oncompletionoft
hecoursethestudentsshouldbeableto
CO1:explaintheatomicstructure,waveparticledualityofmatter,periodicpropertiesbonding,andpropertiesofcompou
nds.
CO2:classifytheelementsintheperiodictable,typesofbonds,reactionintermediateselectroniceffectsinorganiccompo
unds,typesofreagents.
CO3:applythetheoriesofatomicstructure,bonding,tocalculateenergyofaspectraltransition,Ax,Apelectronegativity,
percentageioniccharacterandbondorder.
CO4:cevaluatetherelationshipexistingbetweenelectronicconfiguration,bonding,geometryofmoleculesandreactions;
structurereactivityandelectroniceffects
COS5:construct MO diagrams, predict trends in periodic properties, assess the properties ofelements, and

explain hybridization in molecules, nature of H — bonding and organicreactionmechanisms.
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http://www.ias.ac.in/initiat/sci_ed/resources/chemistry/Inorganic.html
http://www.chemtube3d.com/
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COPO | po1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
Co1 S S M S S S S M S M
CO2 M S S S M S S M M S
CcOo3 S S S M S S S M S M
CO4 S S M S S S S S M M
CO5 S M S S S S S M M S

CO-POMapping(CourseArticulationMatrix)
CO/PSO PSO1 PS0O2 PS03 PSO4 PSO5
Cco1 3 3 3 3 3
CO2 3
CcOo3 3 3 3 3 3
CO4 3 3 3 3 3
COS5 3 3 3 3 3
Weightage 15 15 15 15 15
Weightedpercentageof 3.0 3.0 3.0 3.0 3.0
CourseContributiontoPos

LevelofCorrelationbetweenPSO’sandCO’ s
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TitleoftheCourse

QuantitativelnorganicEstimation(titrimetry)andInorganicPreparations

PaperNo. Corell
Category Core Year I Credits | 2 CourseC
Semester | I ode

Instructional Lecture Tutorial LabPractice Total
hoursperweek - - 3 3
Prerequisites Highersecondarychemistry
Objectivesoftheco | Thiscourseaimsatprovidingknowledgeon
urse e laboratorysafety

¢ handlingglasswares

¢ Quantitativeestimation

e preparationofinorganiccompounds
CourseOutline UnitIChemicalLaboratorySafetyinAcademiclnstitutions

Introduction-importanceofsafetyeducationforstudents,commonlaboratory hazards,
assessment and minimization of the risk of the
hazards,prepareforemergenciesfromuncontrolledhazards;conceptofMSDS;importance
and care of PPE; proper use and operation of chemical hoods
andventilationsystem;fireextinguishers-

typesandusesoffireextinguishers,demonstrationofoperation;chemicalwasteandsafedispos

al.
CommonApparatusUsedinQuantitativeEstimation(Volumetric)

Description  anduseofburette,pipette,standardflask,measuringcylinder,conical  flask,
beaker, funnel, dropper, clamp, stand, wash bottle, watch

glass,wiregaugeandtripodstand.
PrincipleofQuantitativeEstimation(Volumetric)Equivalentweightofanacid,base,salt,
reducingagent,oxidizingagent;conceptofmole,molality,molarity,normality;primaryand

secondarystandards,preparationofstandardsolutions;theoriesofacid-

22




base,redox,complexometric,iodimetricandiodometrictitrations;indicators—

types,theoryofacid—base,redox,metalionandadsorptionindicators,choiceofindicators.
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UnitlIQuantitativeEstimation(Volumetric)

Preparationofstandardsolution,dilutionfromstocksolution

Permanganometry

Estimationofsodiumoxalateusingstandardferrousammoniumsulphate

Dichrometry
Estimationofferricalumusingstandarddichromate(externalindicator)

Estimationofferricalumusingstandarddichromate(internalindicator)

Iodometry

Estimationofcopperincoppersulphateusingstandarddichromate

Argentimetry
Estimationofchlorideinbariumchlorideusingstandardsodiumchloride/

Estimationofchloridein sodiumchloride(Volhard’smethod)

UnitlIIComplexometry
EstimationothardnessofwaterusingEDTA
Estimations

EstimationofironinirontabletsEstimationofascorbicacid.

PreparationofInorganiccompounds-
Potashalum
Tetraamminecopper(I)sulphate

Hexamminecobalt(IIT)chloride

Mohr’sSalt
Skillsacquired Knowledge,Problemsolving,Analyticalability,Professional Competency,
f thi )
romthiscourse Professional Communicationand Transferableskills.
RecommendedText | ReferenceBooks:

1. Venkateswaran,V.;Veeraswamy,R.;Kulandivelu,A.R.BasicPrinciples

ofPractical Chemistry, 20deq ;SultanChand&Sons:NewDelhi, 1997.
2. Nad,A.K.;Mahapatra,B.;Ghoshal,A.;AnadvancedcourseinPractical

Chemistry,3'ed.;NewCentralBookA gency:Kolkata,2007.
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Websiteande-
learningsource

WebReferences:
1) http://www.federica.unina.it/agraria/analytical-chemistry/volumetric-analysis

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

titrations.

theamountofasubstancepresentinagivensolution.

CourseLearningOutcomes(forMappingwithPOsandPSOs)

Onsuccessfulcompletionofthecoursethestudentsshouldbeableto

CO2:comparethemethodologiesofdifferenttitrimetricanalysis.

CO1:explainthebasicprinciplesinvolvedintitrimetricanalysisandinorganicpreparations.

CO4:assesstheyieldofdifferentinorganicpreparationsandidentifytheendpointofvarious

CO3:calculatetheconcentrationsofunknownsolutionsindifferentwaysanddeveloptheskilltoestimate

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10
CO1 S S M S S S S M S S
CO2 M S S S M S S M M M
CO3 S S S M S S M S S M
CO4 S M S S S S S M M S
CO-POMapping(CourseArticulationMatrix)
CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5
CO1 3 3 3 3 3
CO2 3 3 3 3 3
COo3 3 3 3 3 3
CO4 3 3 3 3 3
Weightage 12 12 12 12 12
Weighted percentage of Course
Contribution toPos 3.0 3.0 3.0 3.0 3.0

LevelofCorrelationbetweenPSO’sandCQO’s
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http://www.federica.unina.it/agraria/analytical-chemistry/volumetric-

TitleoftheCourse

ALLIED

CHEMISTRYFORPHYSICALSCIENCESI(FORMATHEMATICS&

PHYSICSSTUDENTS)
PaperNo. GenericElectivel
Category Generic Year I | Credits| 3 | Course
Elective Semester I Code
Instructional Lecture Tutorial | LabPractice Total
hoursperweek 4 - 4
Prerequisites Highersecondarychemistry
Objectivesofthec | Thiscourseaimstoprovideknowledgeonthe
ourse ¢ basicsofatomicorbitals,chemicalbonds,hybridization
e conceptsofthermodynamicsanditsapplications.
e conceptsofnuclearchemistry
e importanceofchemicalindustries
¢ Qualitativeandanalyticalmethods.
CourseQOutline UNITIChemicalBondingandNuclearChemistry

ChemicalBonding:MolecularOrbital Theory-bonding,antibonding,
bondingorbitals.MolecularorbitaldiagramsforHydrogen,
Helium,Nitrogen;discussionofbondorderandmagneticproperties.
Fundamental particles - Isotopes,
Differencesbetweenchemicalreactionsand
groupdisplacementlaw.Nuclearbindingenergy-
calculations.Nuclearfissionandnuclearfusion- differences—Stellar

radioisotopes-carbon dating,rockdatingandmedicinalapplications.

NuclearChemistry:

Isobars, IsotonesandIsomers-

energy.Applicationsof

andnon-

nuclearreactions-

massdefect-

UnitllIndustrial Chemistry

Fuels:Fuelgases:Naturalgas,watergas,semiwatergas,carburetedwatergas,producergas, CNG,

LPGandoilgas(manufacturingdetailsnotrequired).

Silicones:Synthesis,propertiesandusesofsilicones.

Fertilizers:Urea,ammoniumsulphate,potassiumnitrate, NPK fertilizer,superphosphate,
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triplesuperphosphate.

UNITIIIFundamentalConceptsinOrganicChemistry
Hybridization:Orbital overlap, hybridization and geometry ofCH4, C2H4, C2H2
and C6He. Electronic effects: Inductive effect andconsequences on Ka and Kb of organic acids and
bases, electromeric,mesomeric,hyperconjugationandsteric-examples.Reactionmechanisms:
Typesofreactions—aromaticity(Huckel’srule)- aromatic electrophilic substitution; nitration, halogenation,

Friedel-Craft’salkylationandacylation.Heterocycliccompounds:Preparation,propertiesofpyrroleandpyridine

UNITIVThermodynamicsandPhaseEquilibria
Thermodynamics:Types of systems, reversible and irreversible processes, isothermal and adiabatic
processes and spontaneousprocesses.Statementsoftirstlawandsecondlawofthermodynamics. Carnot’scycle and
itssignificance.Freeenergychangeanditsimportance(noderivation).
ConditionsforspontaneityintermsofentropyandGibbsfreeenergy. Relationshipbetween
Gibbsfreeenergyandentropy. PhaseEquilibria:Phaserule-definitionoftermsinit. Applicationsofphaseruleto

watersystem.Twocomponentsystem-Reducedphase ruleanditsapplicationtoasimpleeutecticsystem(Pb-Ag).
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UNITYV Analytical Chemistry
Introductiontoqualitativeandquantitativeanalysis.Principlesofvolumetricanalysis.Separationand
purificationtechniques—extraction,distillationand crystallization.Chromatography:principleand

applicationofcolumn,paperandthin

layerchromatography.
Extended Questionsrelatedtotheabovetopics,fromvariouscompetitive
Professional examinationsUPSC/JAM/TNPSCotherstobesolved

Component (is a| (TobediscussedduringtheTutorialhours)
part of internal
component  only,
Not to be included

in the external

examination

question paper)

Skillsacquired Knowledge,Problemsolving,Analyticalability,Professional
fromthiscourse Competency,Professional Communicationand Transferableskills.

RecommendedTe 1. V.Veeraiyan,TextbookofAncillaryChemistry;Highmountpublishing

xt house,Chennai, firstedition,2009.

2. S.Vaithyanathan, TextbookofAncillaryChemistry;PriyaPublications,Karur,2006.
3. S.ArunBahl,B.S.Bahl,AdvancedOrganicChemistry;S.ChandandCompany,

NewDelhi,twentythirdedition,2012.
4. P.L.Soni,H.M.Chawla, TextBookofOrganicChemistry;Sultan

Chand&sons,NewDelhi,twentyninthedition,2007.
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ReferenceBooks

P.L.Soni,MohanKatyal, TextbookofInorganicchemistry;SultanChandandCompany,

NewDelhi,twentiethedition,2007.
B.R.Puri,L.R.Sharma,M.S Pathania, TextbookPhysical Chemistry; VishalPublishing
Co.,NewDelhi,fortyfortyseventhedition,2018.

B.K,Sharma,Industrial Chemistry; GOELpublishinghouse,Meerut,si

xteenthedition,2014.

CourseLearningOutcomes(forMappingwithPOsand PSOs)

Oncompletionofthecoursethestudentsshouldbeableto

CO1:gainin-depthknowledgeaboutthetheoriesofchemicalbonding,nuclearreactionsanditsapplications.

CO2:evaluatetheefficienciesandusesofvariousfuelsandfertilizers

CO3:explainthetypeothybridization,electroniceffectandmechanisminvolvedintheorganicreactions.

CO4:applyvariousthermodynamicprinciples,systemsandphaserule.

COS:explainvariousmethodstoidentifyanappropriatemethodfortheseparationofchemicalcomponents

CO/PO[ pO1 | PO2 | PO3 | PO4 PO5 | POG6 PO7 PO8| POY PO10
CO1 S S S S S S S M S M
CO2 M S S S M S S M M S
CO3 S S S M S S S S S M
CO4 S S M S S S S M M S
CO5 S M S S S M S S M S

CO-POMapping(CourseArticulationMatrix)
CO/PO PO1 PO2 PO3 PO4 PO5
CO1 3 3 3 3 3
CO2 3 3 3 3 3
CO3 3 3 3 3 3
CO4 3 3 3 3 3
CO5 3 3 3 3 3
Weightage 15 15 15 15 15
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Weightedpercentageof 3.0 3.0 3.0 3.0 3.0

CourseContributiontoPOs

LevelofCorrelationbetweenPSQO’sandCO’s

TitleoftheC
fHeotthet-ourse ALLIED CHEMISTRYPRACTICALFORPHYSICAL SCIENCES
I
(ForMathematicsandPhysics—IYear/ISemester)
PaperNo. GenericElectivell
Category GenericElective | Year I Credits |2 CourseCode
Semester | I
Instructional Lecture Tutorial | LabPractice Total
hoursperweek - - 2 2
Prerequisites
Objectivesofthecou Thiscourseaimstoprovideknowledgeonthe
rse . . .
e basicsofpreparationofsolutions.
e principlesandpracticalexperienceofvolumetricanalysis
CourseQOutline
VOLUMETRICANALYSIS

1. Estimationofsodiumhydroxideusingstandardsodiumcarbonate.

2. Estimationofhydrochloricacidusingstandardoxalicacid.

3. EstimationofferroussulphateusingstandardMohr'ssalt.

4. Estimationofoxalicacidusingstandardferroussulphate.

5. Estimationofpotassiumpermanganateusingstandardsodiumhydroxide.

6. EstimationofmagnesiumusingEDTA.

7. Estimationofferrousionusingdiphenylamineasindicator.
ReferenceBooks V.Venkateswaran,R.Veerasamy,A.R.Kulandaivelu,BasicPrinciplesofPractical

Chemistry;SultanChand&sons,Secondedition, 1997.
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hecoursethestudentsshouldbeableto

CO3:applytheirskillintheanalysisofwater/hardness.

CO4:analyzethechemicalconstituentsinalliedchemicalproducts

CO2:design,carryout,recordandinterprettheresultsofvolumetrictitration.

CourseLearningOutcomes(forMappingwithPOsandPSOs)Oncompletionoft

COl:gainanunderstandingoftheuseofstandardflaskandvolumetricpipettes,burette.

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8| PO9 PO10
Co1 S S S S S S S S S S
CO2 S S S S M S M S M S
Cco3 S S S M M S S M S M
CO4 S S S M S M M S S M
CO-POMapping(CourseArticulationMatrix)

CO/PO PO1 PO2 PO3 PO4 PO5

CoO1 3 3 3 3 3

CO2 3 3 3 3 3

Cco3 3 3 3 3 3

CO4 3 3 3 3 3

Weightage 12 12 12 12 12

Weightedpercentageof 3.0 3.0 3.0 30 3.0

CourseContributiontoPos

LevelofCorrelationbetweenPQ’sandCO’s
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TitleoftheCour FOOD CHEMISTRY
se
Paper No SEC1
Category SEC Year I Credits 2 | Course
Semester | | Code

Instructionalh | Lecture Tutorial LabPractice Total
oursper ) ; N )
Week
Prerequisites | HighersecondaryChemistry
Objectivesoft | Thiscourseaimsatgivinganoverallviewofthe
hecourse ® Typesoffood

® Foodadulterationandpoisons

® Foodadditivesandpreservation
CourseOutline | UNITIFoodAdulteration

Sourcesoffood,types,advantagesanddisadvantages.Foodadulteration-
contaminationofwheat,rice,milk,butteretc.withclaystones,waterandtoxicchemicals-
Commonadulterants,Gheeadulterantsandtheirdetection. Detectionofadulteratedfoodsbysim

pleanalyticaltechniques.

Unit-ITFoodPoison
Foodpoisons-naturalpoisons(alkaloids-nephrotoxin)-pesticides,(DDT,BHC,Malathion)-

Chemicalpoisons-Firstaidforpoisonconsumedvictims.
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Unit-IIT FoodAdditives
Foodadditives-artificialsweeteners—Saccharin-Cyclomateand AspartateFoodflavours-
esters,aldehydesandheterocycliccompounds—Foodcolours
—Emulsifyingagents—preservatives-leaveningagents.Bakingpowder—

yeast—tastemakers—MSG-vinegar.

UNIT-1IV Beverages
Beverages-softdrinks-soda-fruitjuices-alcoholicbeverages-examples.Carbonation-addictiontoalcohol—

diseasesofliverandsocialproblems

UNIT-VEdibleOils
Fatsandoils-Sourcesofoils-productionofrefinedvegetableoils-preservation.Saturated and unsaturated
fats - iodine value - role of  MUFA andPUFAinpreventingheartdiseases-

determinationofiodinevalue,RMvalue,saponificationvaluesandtheirsignificance.

Recommend

edText

1.Foodchemistry,H.K.Chopra,P.S.Panesar,Narosapublishinghouse,2010.

2.JayashreeGhosh,FundamentalConceptsofAppliedChemistry,S.Chand&Co.Publishers,secondeditio
n,2006.

3. FoodChemistry,Dr.L.RakeshSharma,Evincepubpublishing,2022.

4. Foodprocessingandpreservation,G.Subbulakshmi,ShobhaAUdipi,PdminiSGhugre,Newageinternat

ionalpublishers,secondedition,2021.
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ReferenceBo| 1. H.-D.Belitz,WernerGrosch,FoodChemistrySpringerScience&BusinessMedia,4thEditi0n,2009.
oks 2. M.Swaminathan,FoodScienceandExperimentalFoods,GaneshandCompany,1979.
3. Hasenhuettl,Gerard.L.;Hartel,Richard. W.FoodEmulsifiersandtheirapplicationsSpringerNew Y ork2n
ded.2008.
4. FoodChemistry,H.-
D.Belitz, W.Grosch,P.Schieberle,Springer, fourthrevisedandextendededition,2009.
5. Principlesoffoodchemistry,JohnM.deMan,JohnW.Finley,W .Jefferey

Hurst,ChangYongLee,Springer,Fourthedition,2018.

Websiteand

e-learning  |https://onlinecourses.nptel.ac.inhttp://cactus.dixie.edu/smblack/chem1010/lec

Source
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http://cactus.dixie.edu/smblack/chem1010/lec

CO/| po1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | POY PO10
PO
Cco1 S S S S S S S M S M
CcOo2 M S S S M S S M M M
CO3 S S S M S S S M S M
CO4 S S S S S S S M M M
CO5 S M S S S S S M M S
CO-POMapping(CourseArticulationMatrix)
CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5
CO1 3 3 3 3 3
CO2 3 3 3 3 3
CO3 3 3 3 3 3
CO4 3 3 3 3 3
COs 3 3 3 3 3
Weightage 15 15 15 15 15
Weighted percentage
ofCourse Contribution 3.0 3.0 3.0 3.0 3.0
toPos

LevelofCorrelationbetweenPSO’sandCO’s
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TitleoftheCour FOUNDATION COURSE
se
PaperNo. SEC
Category SEC Year I Credits |2 | Course
Semester | I Code
Instructional | Lecture | Tutorial | LabPractice Total
hoursperweek | 2 - - 2
Prerequisites | Highersecondarychemistry
Objectivesofth | Thiscourseaimsatprovidinganoverallviewofthe
ecourse e atom structure and electronic configuration
o types of chemical bonding characters
o different states of mater and their general properties
e nomenclature of and isomerism in organic compounds
e Dbasic concepts of spectroscopy
Course UNIT-I
Outline Structure of atom and periodic classification of Elements and properties.

Atom structure-Fundamental particles-Atomic mass- Atomic number — [sotopes —Isobars —
Isotones — Orbitals-Quantum number and their significance. Shapes of s,p and d orbitals-
Rules governing electronic configuration in various its atomic orbitals.

Periodic table-periodic laws (Mendeleev and Mosley)- Classification of elements into s,p, d
and f-blocks .Metals-Non metals-Periodic properties-Concept, Variation and factors affecting

various periodic properties-Inert pair effect.

Unit-1T
Chemical Bonding
Definition- Types of chemical bond-Ionic bond- Ion polarization - Dipole moment and
Percentage of ionic character-Covalent bond-Definition —Postulates of Valence bond theory

and Concept of hybridization (sp, sp> ,sp° , sp_d, sp°d”, dsp®, d*sp’) —-Magnetic properties —
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Paramagnetic — Diamagnetic-Ferromagnetic. Co-ordinate covalent bond-Definition —

Examples-Co-ordination compounds (basic concepts only).

UNIT III Nomenclature and Isomerism in Organic compounds

Carbon compounds- Uniqueness of carbons- Classification of hydrocarbons - [UPAC
Nomenclature of Organic compounds

Isomerism: Structural and Stereoisomerism

Structural Isomerism: Chain isomerism, Functional isomerism, Positional isomerism and
Meta isomerism.

Stereoisomerism: Geometrical and Optical isomerism-Chiral molecule- Enantiomers-

Diastereomers- Meso compounds-Racemic mixture.

UNIT IV States of Matter

Gaseous state: Kinetic theory of gases- Ideal and Non-ideal gases- Ideal gas equation-
Deviation of ideal gas from ideal behavior -vander Waal’s equation and Liquification of
gases.

Liquids :Intermolecularforces, Vapour pressure and Boiling point of liquid - Surface
tension —Viscosity- Factors affecting surface tension and viscosity.

Solids: Definition - Characteristics of solids- Amorphous and Crystalline solids - Space

lattice and unit cells - Close packed structure of solids-Radius ratio rule.

UNIT V Introduction to Spectroscopy

Electromagnetic radiation- General characteristics of Wave — Wavelength — Frequency —
Amplitude — Wave number - Electromagnetic spectrum- Absorption and Emission
spectrum- Quantization of Energy level - Selection rule - Intensity of the Spectral lines —
Width of Spectral lines. Types of spectroscopy: Microwave spectroscopy, Infrared
spectroscopy, UV-Visible spectroscopy, Nuclear Magnetic Resonance spectroscopy,

Electron spin resonance spectroscopy.
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Text Books 1.B.R Puri, L.R.Sharma, K.C. Kalia, Principles of Inorganic chemistry, Milestone
Publishers and Distributors, New Delhi, 2012.
2. B.R. Puri and L.R.Sharma, 38" edition, Vishal Publishing company, Jalendar 2002.
3. K.S, Tewari, S.N. Mehrothra and N.K.Vishnoi, Text book of Organic Chemistry, 2"
edition Vikas publishing House, New Delhi, 1998.
1. R.D. Madan, Sathya Prakash, Mordern Inorganic chemistry ond edition, S.Chand and
Reference company, New Delhi, 2003.
books 2. B.S.Bhal, ArunBhal, Advanced Organic chemistry, 3™ edition, S.Chand and company,
New Delhi, 2003.
3. U.N.Dash, O.P.Dharmarha, P.L.Soni, Textbook of Physical Chemistry, Sultan Chand
& sons, New Delhi, 2016.
4. Y.R.Sharma Organic spectroscopy Principles and Chemical applications,
S.Chand&Company PVT Ltd ,2002.
5. C.N.Banwell, Fundamentals of spectroscopy Tata McGraw Hill, 1983.
Websiteand | https://onlinecourses.nptel.ac.inhttp://cactus.dixie.edu/smblack/chem1010/lec
e-learning
Source

CourseLearningOutcomes(forMappingwithPOsandPSOs)Oncompletionofthecourse
thestudentsshouldbeableto

COl1:learnaboutatom structure and periodic properties.

CO2:gainknowledgeon types of chemical bonding

CO3:explain different states of matter

CO4:discussion on nomenclature and isomerism in organic compounds

CO5:knowledge on electromagnetic radiation and its interation with matter
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http://cactus.dixie.edu/smblack/chem1010/lec

CO/PO| pO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 S M S S S S S M S M
CO2 M S S S M S S S M M
CO3 S S S M S S S M S M
CO4 S S S S M S S M S M
CO5 S M S S S S S S M S

CO-POMapping(CourseArticulationMatrix)
CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5

CO1 3 3 3 3 3

CO2 3 3 3 3 3

CO3 3 3 3 3 3

CO4 3 3 3 3 3

CO5 3 3 3 3 3

Weightage 15 15 15 15 15

Weighted percentage ofCourse

Contribution toPos 3.0 3.0 3.0 3.0 3.0

LevelofCorrelationbetweenPSQO’sandCQO’s
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SEMESTER I1

Titleofthe GENERALCHEMISTRY-II
Course
PaperNo. Corelll
Category Core Year I Credits
Semester II
Instructional Lecture Tutorial LabPractice
hoursperweek 4 1 -
Prerequisites GeneralChemistryl
Objectivesofthecour | Thiscourseaimsatprovidinganoverallviewofthe
se e chemistryofacids,basesandionicequilibrium
e propertiesofsandp-blockelements
e chemistryothydrocarbons
e applicationsofacidsandbases
e compoundsofmainblockelementsandhydrocarbons
CourseOutline UNIT-IAcids,basesandlonicequilibria

ConceptsofAcidsandBases-Arrheniusconcept,Bronsted-Lowryconcept, Lewis
concept;Relativestrengthsofacids,basesanddissociationconstant;dissociationof
polybasicacids,ionicproductofwater,pHscale,pHofsolutions;Degreeofdissociation,
commonioneffect,factorsaffectingdegreeof dissociation; acid base indicators,
theory of acid base indicators — action ofphenolphthaleinandmethylorange,
titrationcurves-useofacidbaseindicators;

Buffer solutions — types, mechanism of buffer action in acid and basic buffer,
Henderson-Hasselbalchequation;

Salt  hydrolysis -  salts of weak acids and  strong  bases,
othydrolysisandrelationbetweenhydrolysisconstantanddegreeothydrolysis;
Solubilityproduct -determinationandapplications; numerical problemsinvolving

thecoreconcepts.
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Unit-IIChemistryofs-BlockElements
Hydrogen:Positionofhydrogenintheperiodictable.Alkalimetals:Comparative study of the elements with
respect to oxides, hydroxides, halides,carbonates and bicarbonates. Diagonal relationship of Li with Mg.
Preparation,propertiesandusesofNaOH,Na2CO3,KBr,KClO3alkalineearthmetals. AnomalousbehaviourofBe.
Chemistryofp-BlockElements(Group13&14)

preparationandstructureofdiboraneandborazine.Chemistryofborax.ExtractionofAland itsuses.AlloysofAl.
comparisonofcarbonwithsilicon.Carbon-di-sulphide—

Preparation,properties,structureanduses.Percarbonates,permonocarbonatesandperdicarbonates.

UNIT-IIIChemistryofp-BlockElements(Group15-18)
GeneralcharacteristicsofelementsofGroup15;chemistryofH,N-NH,,NH,OH, NH;and HNO;. Chemistry of
PH;, PCl;, PCls, POCl;, P,Osand oxyacids ofphosphorous(H;PO;andH;PO,).
Generalpropertiesofelementsofgroup16-Structureandallotropyofelements -  chemistry  ofozone -
Classification and properties of oxides - oxidesofsulphurandselenium—
Oxyacidsofsulphur(Caro’sandMarshall’sacids).

Chemistry  ofHalogens:  General  characteristics  of  halogen  withreference  toelectro-
negativity,electronaffinity,oxidationstatesandoxidizingpower.Peculiaritiesof
fluorine.Halogenacids(HF,HCI,HBr and HI),oxidesandoxy acids (HCIO,). Inter-halogen compounds (ICI,
CIF;, BrFs and IF;), pseudohalogens [(CN),and(SCN),jandbasicnatureoflodine.

Noblegases:Positionintheperiodictable.Preparation,propertiesand

structureofXeF,,XeF,,XeFsandXeOF ,;usesofnoblegases-clathratecompounds.
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UNIT-IV

HydrocarbonChemistry-I
Petroproducts:Fractionaldistillationofpetroleum;cracking,isomerisation,alkylation,reforminganduses.
Alkenes-Nomenclature,generalmethodsofpreparation-Mechanismofeliminationreactions—E ] andE2
mechanism-factorsinfluencing—stereochemistry—orientation—-HofmannandSaytzeffrules.
Reactionsofalkenes — addition

reactions — mechanisms — Markownikoff’s rule, Kharascheffect, oxidation reactions — hydroxylation,

oxidative degradation, epoxidation,ozonolysis;polymerization.

Alkadienes
Nomenclature-classification—isolated,conjugatedandcumulateddienes;stabilityofconjugateddienes;
mechanismofelectrophilicadditiontoconjugated dienes - 1, 2 and 1, 4 additions; free radical addition
to conjugateddienes— Diels—Alder reactions — polymerisation — polybutadiene, polyisoprene

(naturalrubber),vulcanisation,polychloroprene.

Alkynes
Nomenclature;generalmethodsofpreparation,propertiesandreactions;acidicnatureofterminalalkynes

andacetylene,polymerisationandisomerisation.
Cycloalkanes:Nomenclature,Relativestabilityofcycloalkanes,Bayer’sstraintheoryanditslimitations.

Conformationalanalysisofcyclohexane,monoanddisubstituted cyclohexanes.

Geometricalisomerismincyclohexanes.

UNIT-V

HydrocarbonChemistry-II
Benzene:Source,structureofbenzene,stabilityofbenzenering,molecularorbitalpictureofbenzene,aromaticity,
Huckel’s(4n+2)neruleanditsapplications.Electrophilicsubstitutionreactions-

Generalmechanismofaromaticelectrophilicsubstitution-nitration,sulphonation,halogenations.
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substituent—orientationandreactivity.

Friedel-Craft’salkylationandacylation.Monosubstitutedanddisubstitutedbenzene-Effectof

Polynuclear Aromatic hydrocarbons: Naphthalene — nomenclature, Haworthsynthesis;
physicalproperties,reactions—electrophilicsubstitutionreaction,nitration, sulphonation,
halogenation, Friedel — Crafts acylation & alkylation,preferentialsubstitution

at o-,p- or m-position—reduction,oxidation—uses. Anthracene — synthesis by

Elbs reaction, Diels — Alder reaction and Haworthsynthesis;physicalproperties;

reactions-Diels-Alderreaction,preferentialsubstitutionatC-9 andC-10;uses.

Extended Questionsrelatedtotheabovetopics,fromvariouscompetitive
examinations
Professional UPSC/JAM/TNPSCotherstobesolved

Component(isa part of internal
componentonly,Nottobeincludedintheexternalexamination
questionpaper)

(TobediscussedduringtheTutorialhours)

Skillsacquired Knowledge,Problemsolving, Analyticalability,Professional
fromthiscourse Competency,

Professional CommunicationandTransferableskills.
RecommendedText 1. MadanRD,SathyaPrakash,(2003),Modern

InorganicChemistry,aned,
S.ChandandCompany,NewDelhi.

Sathya Prakash, Tuli G D,Basu S K and

Madan R D, (2003),AdvancedInorganicChemistry,
17™ed.,S.ChandandCompany,NewDelhi.
BahlBS,ArulBhal,(2003),AdvancedOrganicChemistry,

3tded.,S.ChandandCompany,NewDelhi.
TewariKS,MehrothraSNandVishnoiNK,(1998),

TextbookofOrganicChemistry,2nded.,VikasPublishing
House,NewDelhi.
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5. PuriBR,Sharmal.R,(2002),Principlesof =~ Physical

Chemistry,3 8thed.,VishalPublishingCompany,J alandhar.

Reference

Books

th

. MaronSHandPruttonCP,(1972),PrinciplesofPhysical Chemistry,4

ed.,TheMacmillanCompany,Newyork.

. BarrowGM,(1 992),Physica1Chemistry,Sthed. ,TataMcGrawHill, NewDelhi.
. LeelD,(1991 ),ConciseInorganicChemistry,4thed. ,ELBSWilliamHeinemann,L.ondon.

. HuheeylJE,(1993),InorganicChemistry: PrinciplesofStructureandReactivity,4thed. ,Addison

WesleyPublishingCompany,India.

. GurudeepRaj,(200 1),AdvancedlnorganicChemistryVol—I,Z6thed.,GoelPublishing House,

Meerut.

. AgarwalOP,(1 995),ReactionsandReagentsinOrganicChemistry,8thed. ,GoelPublishing

House,Meerut.

Websiteande-learningsource https://onlinecourses.nptel.ac.in

http://cactus.dixie.edu/smblack/chem1010/lecture_notes/4B.html

http://www.auburn.edu/~deruija/pdareson.pdf

https://swayam.gov.in/course/64-atomic-structure-and-chemical-bonding

MOOCcomponents
http://nptel.ac.in/courses/104101090/

Lecturel:Classificationofelementsandperiodicproperties
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https://onlinecourses.nptel.ac.in/
http://cactus.dixie.edu/smblack/chem1010/lecture_notes/4B.html
http://www.auburn.edu/~deruija/pdareson.pdf
http://nptel.ac.in/courses/104101090/

http://nptel.ac.in/courses/104101090/

CourseLearningOutcomes(forMappingwithPOsandPSOs)Oncompletionofthecoursethestudents
shouldbeableto

CO1:explaintheconceptofacids,basesandionicequilibria;periodicpropertiesofsandpblockelements,

preparationand

propertiesofaliphaticandaromatichydrocarbons

CO2:discusstheperiodicpropertiesofsandp-blockelements,reactionsofaliphaticandaromatichydrocarbons

and strengthof acids

CO3:classifyhydrocarbons,typesofreactions,acidsandbases,examinethepropertiessandp-

blockelements,reactionmechanismsofaliphaticandaromatichydrocarbons

CO4:explaintheoriesofacids,basesandindicators,bufferactionandimportantcompoundsofs-blockelements

COS:assesstheapplicationothardandsoftacidsindicators,buffers,compoundsofsandp-blockelements

andhydrocarbons
CO/PSO| PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY PO10
CO1 S S M S S M S S S M
CO2 M S S S M S S M M S
CO3 S S S M S S S M S M
CO4 S S S S S S S S M M
CO5 S M S S M S S M M S
CO-POMapping(CourseArticulationMatrix)
CO/PO PSO1 PSO2 PSO3 PSO4 PSOS
CO1 3 3 3 3 3
CcO2 3 3 3 3 3
Cco3 3 3 3 3 3
CO4 3 3 3 3 3
CO5 3 3 3 3 3
Weightage 15 15 15 15 15
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Weightedpercentageof 30 30 30 30

CourseContributiontoPos

3.0

LevelofCorrelationbetweenPSO’sandCO’s

Titleofthe QUALITATIVEORGANICANALYSISANDPREPARATIONOF
Course ORGANICCOMPOUNDS
PaperNo. CorelV
Category Core Year I Credits | 2 | Course
Code

Instructional | Lecture | Tutorial | LabPractice Total
hoursperweek

- - 3 3
Prerequisites | GeneralChemistryll
Objectivesoft | Thiscourseaimsatprovidingknowledgeon
hecourse e laboratorysafety

¢ handlingglasswares

e analysisoforganiccompounds

e preparationoforganiccompounds
CourseOutline | UNITI

Safetyrules,symbolsandfirst-aidinchemistrylaboratory

BasicideasaboutBunsenburner,itsoperationandpartsoftheflame.Chemistrylaboratorygla

ssware—basisinformationanduses.

Unitll

QualitativeOrganicAnalysis

Preliminaryexamination,detectionofspecialelements-nitrogen,sulphurandhalogens

Aromaticandaliphaticnature, Testforsaturationandunsaturation,identificationoffunctiona

lgroupsusingsolubilitytests
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Confirmationoffunctionalgroups

e monocarboxylicacid,dicarboxylicacid

e monohydricphenol,polyhydricphenol

e aldehyde,ketone,ester

e carbohydrate(reducingandnon-reducingsugars)
e primary,secondary,tertiaryamine

e monoamide,diamide,thioamide

¢ anilide,nitrocompound

e Preparationofderivativesforfunctionalgroups

UNITIII

PreparationofOrganicCompounds

1.
ii.
iii.
1v.
V.
Vi.

Vii.

Nitration-picricacidfromPhenol
Halogenation-p-bromoacetanilidefromacetanilide
Oxidation-benzoicacidfromBenzaldehyde
Microwaveassistedreactionsinwater:
MethylbenzoatetoBenzoicacid
SalicylicacidfromMethylSalicylate

Rearrangement-BenziltoBenzilicAcid

viii. HydrolysisofbenzamidetoBenzoicAcid
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SeparationandPurificationTechniques(NotforExamination)
1. Purificationoforganiccompoundsbycrystallization(fromwater/alcohol)anddistillation
2. Determinationofmeltingandboilingpointsoforganiccompounds.

3.Steamdistillation-Extractionofessentialoilfromcitrusfruits/eucalyptusleaves.

4. Chromatography(anyone)(Groupexperiment)
(i) SeparationofaminoacidsbyPaperChromatography

(ii) ThinLayerChromatography-mixtureofsugars/plantpigments

/permanganatedichromate.
(iii) ColumnChromatography-extractionofcarotene,chlorophyllandxanthophyllfromleaves/
separationofanthracene-anthracenepicrate.

5. Electrophoresis—Separationofaminoacidsandproteins.
(Demonstration)
6. Isolationofcaseinfrommilk/Determinationofsaponificationvalueofoilorfat/
Estimationof aceticacidfromcommercialvinegar.(AnyoneGroupexperiment)

(4,5&6—notforESE)

ReferenceBooks

1. Venkateswaran,V.; Veeraswamy, R.; Kulandaivelu,A.R.Basic PrinciplesofPractical

Chemistry,2nded. :SultanChand:NewDelhi,2012.

2. Manna,A.K.PracticalOrganicChemistry,BooksandAllied:India,2018.

3. Gurtu,J.N;Kapoor,R.AdvancedExperimental Chemistry(Organic),SultanChand:NewDelhi,
1987.

4. Furniss,B.S.;Hannaford,A.J.;Smith,P.W.G.;Tatchell, A.R.Vogel s TextbookofPractical

OrganicChemistry,Sthed. ;Pearson:India,1989.
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Websiteande-

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

Source

CourseLearningOutcomes(forMappingwithPOsandPSOs)Oncompletionofthecoursethestudentsshouldbeableto

CO1:observethephysicalstate,odour,colourandsolubilityofthegivenorganiccompound.

CO2: identify the presence of special elements and functional group in an unknown organiccompound
performingasystematicanalysis.

CO3: compare mono and dicarboxylic acids, primary, secondary and tertiary amines, monoand diamides,
mono and polyhydric phenols, aldehyde and ketone, reducing and non-reducingsugars andexplainthe

reactionsbehindit.

CO4:exhibitasolidderivativewithrespecttotheidentifiedfunctionalgroup.

CO/PO | pOo1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 | POI10
Cco1 S S S S S S S M S S
CO2 M S S S M S S M M M
Co3 S S S M S S M S S M
CO4 S S M S S S S M M S

CO-POMapping(CourseArticulationMatrix)
CO/PSO PSO1 PSO2 PSO3 PSO4 PSOS5
CO1 3 3 3 3 3
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CO2 3 3 3 3 3
CO3 3 3 3 3 3
CO4 3 3 3 3 3
Weightage 12 12 12 12 12
Weighted percentage
ofCourse Contribution 3.0 3.0 3.0 3.0 3.0
toPos

LevelofCorrelationbetweenPSO’sandCO’s

TitleoftheCourse ALLIED
CHEMISTRYFORPHYSICALSCIENCESII(FORMATHEMATICS
&PHYSICSSTUDENTS)

PaperNo. GenericElectivelll

Category Generic Year I | Credits| 3 | Course
Elective Semester |[[I Code

Instructional Lecture Tutorial | LabPractice Total

hoursperweek 4 - 4

Prerequisites Highersecondarychemistry

Objectivesofthec | Thiscourseaimsatprovidingknowledgeonthe

ourse e Co-ordinationChemistryandWaterTechnology

e Carbohydratesand Aminoacids

e Dbasicsandapplicationsofelectrochemistry
e basicsandapplicationsofkineticsandcatalysis

e Variousphotochemicalphenomenon
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CourseOutline

UNITI
Co-ordinationChemistryandWaterTechnology

Co-ordination Chemistry:Definitionofterms-IUPACNomenclature-Werner’stheory-
EANrule-Pauling’stheory—Postulates-Applicationsto[Ni(CO)4],[Ni(CN)4]*,[Co(CN)6]>
Chelation-BiologicalroleofHaemoglobinandChlorophyll(elementary idea) -
Applicationsinqualitativeandquantitativeanalysis. WaterTechnology:Hardnessofwater,deter
minationofhardnessofwaterusingEDT Amethod,zeolitemethod-Purificationtechniques-

BOD,COD.

UnitlICarbohydratesand Aminoacids

Carbohydrates: Classification,preparation and properties ofglucose,fructoseandsucrose.

Discussionofopenchainringstructuresofglucose and fructose. Glucose —fructose interconversion.

Properties ofstarchandcellulose. Aminoacids:Classification-preparationandpropertiesofalanine,

preparation of dipeptides using Bergmann method. RNA andDNA (elementaryideaonly).

UNITIIIElectrochemistry

Galvaniccells-Standardhydrogenelectrode-calomelelectrode-standard electrode potentials -

electrochemical series. Strong and weakelectrolytes - ionic product ofwater -pH,pKa,

pKb.Conductometrictitrations - pH determination by colorimetric method — buffer

solutionsanditsbiologicalapplications-electroplating-Nickelandchromeplating—Typesofcells-

fuelcells-corrosionanditsprevention.
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UNITIVKineticsandCatalysis

Order and molecularity. Integrated rate expression for I and II (2A

[l Productgorderreactions.Pseudofirstorderreaction,methodsofdeterminingorderofareaction—
Half-lifeperiod—Catalysis-homogeneousandheterogeneous,catalystusedinContactand
Haber’sprocesses.Conceptofenergyofactivationand Arrhenius

equation.

UNITVPhotochemistry
Grothus-Draper’slawandStark-Einstein’slawofphotochemicalequivalence,
Quantumyield-Hydrogen-chloridereaction.Phosphorescence,fluorescence,
chemiluminescenceandphoto

sensitizationandphotosynthesis(definitionwithexamples).

Extended

Questionsrelatedtotheabovetopics,fromvariouscompetitive

Professional

examinationsUPSC/JAM/TNPSCotherstobesolved

Component (is a
part of internal
component only,
Not to be included
in the external
examination

question paper)

(TobediscussedduringtheTutorialhours)

Skillsacquired

fromthiscourse

Knowledge,Problemsolving,Analyticalability,Professional

Competency,Professional Communicationand Transferableskills.
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Recommended V.Veeraiyan, TextbookofAncillaryChemistry;Highmountpublishinghouse,Chennai,

—_

Text firstedition,2009.
. S.Vaithyanathan, TextbookofAncillaryChemistry;PriyaPublications,Karur,2006.

N

3. ArunBahl,B.S.Bahl,AdvancedOrganicChemistry;S.ChandandCompany,NewDelhi,

twentythirdedition,2012.
4. P.L.Soni,H.M.Chawla, TextBookofOrganicChemistry;SultanChand&sons,NewDelhi,

twentyninth edition,2007.

ReferenceBooks 1. P.L.Soni,MohanKatyal, TextbookofInorganicchemistry;SultanChandandCompany,
NewDelhi,twentiethedition,2007.
2. R.Puri,L.R.Sharma,M.S.Pathania, TextbookPhysical Chemistry;

VishalPublishingCo.,NewDelhi,fortyseventhedition,2018.
3. .K,Sharma,Industrial Chemistry;Meerut,sixteenthedition,2014.

Websiteand

e-learningsource
https://onlinecourses.nptel.ac.in

http://cactus.dixie.edu/smblack/chem1010/lecture_notes/4B.html

CourseLearningOutcomes(forMappingwithPOsandPSOs)Oncompletionofthecoursethestudentsshouldbeableto
CO1:writethelUPACnameforcomplex,differenttheoriestoexplainthebondingincoordinationcompoundsand
watertechnology

CO2:explainthepreparationandpropertyofcarbohydrate,aminoacidsandnucleicacids.
CO3:apply/demonstratetheelectrochemistryprinciplesincorrosion,electroplatingandfuelcells.
CO¢4:identifythereactionrate,orderforchemicalreactionandexplainthepurposeofacatalyst.

COS:outlinethevarioustypeofphotochemicalprocess.

PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 | PO9 PO10
CO1 S M S S S S M S S
CO2 S M S S M S M S M

53


https://onlinecourses.nptel.ac.in/
http://cactus.dixie.edu/smblack/chem1010/lec

CO3 S S S S S M
CO4 S M S S S S
CO5 S M S M S S
CO-POMapping(CourseArticulationMatrix)
CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5
CO1 3 3 3 3 3
CO2 3 3 3 3 3
CoO3 3 3 3 3 3
CO4 3 3 3 3 3
COs5 3 3 3 3 3
Weightage 15 15 15 15 15
WeightedpercentageofCourseCont
ributionto 3.0 3.0 3.0 3.0 3.0
PSOs

LevelofCorrelationbetweenPSQO’sandCQO’s

TitleoftheCourse CHEMISTRYPRACTICALFORPHYSICAL SCIENCES
(ForMathematicsandPhysics—IYear /I Semester)
PaperNo. GenericElectivel V
Category Generic Year Il Credits Course
Elective Semester [l Code
Instructional Lecture Tutorial | LabPractice Total
hoursperweek - - 2 2
Prerequisites
Objectivesofthec Thiscourseaimstoprovideknowledgeon
ourse

¢ identificationoforganicfunctionalgroups

54




o differenttypesoforganiccompoundswithrespecttotheirproperties.

e determinationofelementsinorganiccompounds..

CourseOutline SYSTEMATICANALYSISOFORGANICCOMPOUNDS
Theanalysismustbecarriedoutasfollows:
(a) Functionalgrouptests[phenol,acids(mono&di)aromaticprimaryamine,amid
es(mono&di),aldehydeandglucose].
(b) Detectionofelements(N,S,Halogens).
(c) Todistinguishbetweenaliphaticandaromaticcompounds.
(d) Todistinguish—Saturatedandunsaturatedcompounds
ReferenceBooks

V.Venkateswaran,R.Veerasamy,A.R.Kulandaivelu,BasicPrinciplesofPractical Chemistry;Su

ItanChand&sons,Secondedition,1997.

CourseLearningOutcomes(forMappingwithPOsandPSOs)Oncompletionofthecoursethestudents
shouldbeableto

COl:gainanunderstandingoftheuseofstandardflaskandvolumetricpipettes,burette.
CO2:design,carryout,recordandinterprettheresultsofvolumetrictitration.
CO3:applytheirskillintheanalysisofwater/hardness.

CO4:analyzethechemicalconstituentsinalliedchemicalproducts

CO/PO| pOo1 | PO2 | PO3 | PO4 PO5 | POG6 PO7 PO8| PO9 PO10
Cco1 S S S S S S M S S S
Cco2 S S S S M S S S M S
Co3 S S S M S M S M S M
CO4 S S S M S S M S S M

CO-POMapping(CourseArticulationMatrix)
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CO/PSO PSO1 PSO2 PSO3 PSO4 PSO5
Cco1 3 3 3 3 3
CcCO2 3 3
CO3 3 3 3 3 3
CO4 3 3 3 3 3
Weightage 12 12 12 12 12
Weightedpercentageof
CourseContribution toPSOs 3.0 3.0 3.0 3.0 3.0
LevelofCorrelationbetweenPSQO’sandCQO’s
Title of the course DAIRYCHEMISTRY
Paper No SEC 11
Category SEC Year I Credits | 2 CourseCode
Semester | II
Instructional Lecture Tutorial | LabPractice Total
hoursperweek P _ - 7
Prerequisites Highersecondarychemistry

Objectivesofthecourse

Thiscourseaimsatprovidinganoverallviewofthe

e chemistryofmilkandmilkproducts

e processingofmilk

e preservationandformationofmilkproducts.
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CourseOutline

UNITI
CompositionofMilk
Milk-definition-generalcompositionofmilk-constituentsofmilk-lipids,proteins,
carbohydrates, vitamins and minerals - physical properties of milk -
colour,odour,acidity,specificgravity,viscosityandconductivity-
Factorsaffectingthecompositionofmilk-adulterants,preservativeswithneutralizer-

examplesandtheirdetection-estimationoffat,acidityandtotalsolidsinmilk.

UNITII
ProcessingofMilk
Microbiology of milk - destruction of micro - organisms in milk, physico —
chemicalchangestakingplaceinmilkduetoprocessing-boiling,pasteurization—
typesofpasteurization-Bottle,BatchandHTST(HighTemperature Short Time) -—

Vacuum pasteurization — Ultra High TemperaturePasteurization.

UNITIII
MajorMilkProducts
Cream-definition-composition-chemistryofcreamingprocess-
gravitationalandcentrifugalmethod
sofseparationofcream-estimationoffatin cream. Butter - definition -composition - theory of
churning — desi butter -salted butter, estimation of acidity and moisture content in butter.
Ghee - majorconstituents-commonadulterantsaddedtogheeandtheirdetection—rancidity-
definition-

prevention-antioxidantsandsynergists-naturalandsynthetic.

UNITIV
SpecialMilk

Standardisedmilk-definition-merits-reconstitutedmilk-definition-flowdiagramof
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manufacture-Homogenisedmilk-flavouredmilk—vitaminisedmilk-tonedmilk-Incitationmilk-
Vegetabletonedmilk-humanizedmilk-condensedmilk-definition,composition

andnutritivevalue.

UNITV

FermentedandotherMilkProducts
Fermentedmilkproducts—fermentationofmilk-definition,conditions,culturedmilk-definitionof
culture-example,conditions-culturedcream,buttermilk-Bulgariousmilk-acidophilousmilk—

Y oheerIndigeneousproducts-khoaandchhenadefinition-Icecream-definition-percentage
composition-types-ingredients-manufacture of ice—cream,

stabilizers  -emulsifiersandtheirrole-milkpowder-definition-needformakingmilkpowder

-dryingprocess-typesofdrying.

RecommendedText

1. K.BagavathiSundari,AppliedChemistry,MJPPublishers, firstedition,2006.

2. K.S.RangappaandK.T.Acharya,IndianDairyProducts,AsiaPublishingHouseNew Delhi,
1974.

3.Textbookofdairychemistry, M.P.Mathur,D.DattaRoy,P.Dinakar,IndianCouncilofAgricultural
Research, 1stedition,2008.

4. ATextbookofdairychemistry,SauravSingh,DayaPublishinghouse, 1stedition,2013.

5. Textbookofdairychemistry,P.L.Choudhary,Bio-Greenbookpublishers,2021.

ReferenceBooks

1. RobertJennessandS.Patom,PrinciplesofDairyChemistry,S.Wiley,NewY ork,2005.
2. F.P.Wond,FundamentalsofDairyChemistry,Springer,Singapore,2006.

3. SukumarDe,OutlinesofDairyTechnology,OxfordUniversityPress,NewDelhi, 1980.

4. P.F .FoxandP.L.H.Mcsweeney,DairyChemistryandBiochemistry,Springer,Second
edition,2016.

5. Dairychemistryandbiochemistry,P.F.Fox,T.Uniacke-Lowe,P.L.H.

McSweeney,J.A.OMahony,Springer,Secondedition,2015.

Websiteand

e-learningsource

e-pathshala
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CourseLearningOutcomes(forMappingwithPOsandPSOs)Oncompletionofthecoursethestudentsshouldbeableto

CO1:understandaboutgeneralcompositionofmilk—constituentsanditsphysicalproperties.

CO02:acquireknowledgeaboutpasteurizationofMilkandvarioustypesofpasteurization-
Bottle,BatchandHTSTUItraHighTemperaturePasteurization.

CO3:learnaboutCreamandButtertheircompositionandhowtoestimatefatincreamandGhee

CO4:explainaboutHomogenizedmilk,flavouredmilk,vitaminisedmilkandtonedmilk.

COS5:haveanideaabouthowtomakemilkpowderanditsdryingprocess-typesofdrying

CO/PO PO1 | PO2| PO3| PO4| PO5 PO6 | PO7 | POS PO9 PO10
Cco1 S S| s S M S S M S M
CcO2 M S| s S M S S S M M
CO3 S S| s | M S S S M S S
CO4 S S| M | s S S S M S M
COs5 S M| S S S S S S M S

CO-POMapping(CourseArticulationMatrix)

CO/PSO PSO1 PSO2 PSO3 PSO4 PSOS
CoO1 3 3 3 3 3
CcO2 3 3 3 3
Cco3 3 3 3 3 3
CO4 3 3 3 3 3
COs5 3 3 3 3 3
Weightage 15 15 15 15 15
Weighted percentage of Course
Contribution toPos 3.0 3.0 3.0 3.0 3.0

LevelofCorrelationbetweenPSQ’sandCQO’s
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Title of the course

COSMETICSANDPERSONALGROOMING

Paper No SEC-III(DisciplineSpecific)
Category SEC Year I Credits | 2 CourseCode
Semester | I/11
Instructional Lecture Tutorial | LabPractice Total
hoursperweek P - - P
Prerequisites Highersecondarychemistry

Objectivesofthecourse

Thiscourseaimsatfamiliarizingthestudentswith
e formulationsofvarioustypesofcosmeticsandtheirsignificance
e hair,skinanddentalcare

e makeuppreparationsandpersonalgrooming

CourseOutline

UNIT

ISkincare

Nutritionoftheskin,skincareandcleansingoftheskin;facepowder—
ingredients;creamsand lotions
cleansing,moisturizingallpurpose,shavingandsunscreen(formulationonly); Gels—

formulationandadvantages;astringentandskintonics—
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keyingredients,skinlightness,depilatories.

UNITII
Haircare
Shampoos—types—powder,cream,liquid,gel-ingredients;conditioner—types—
ingredients

Dentalcare

Toothpastes—ingredients—mouthwash

UNITIII
Makeup
Base—foundation—types—ingredients;lipstick,eyeliner,mascara,eyeshadow,concealers,

rouge

UNITIV

Perfumes
Classification-Natural—plantorigin—partsoftheplantused,chiefconstituents;
animal origin —

amber gries from whale, civetone from civet cat,muskfrommuskdeer;synthetic—

classificationemphasizing- characteristics—esters—alcohols—aldehydes—ketones
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UNITV

Beautytreatments
Facials-types—advantages—disadvantages;facemasks—types;bleach-types—
advantages—disadvantages;shapingthebrows;eyelashtinting;perming

— types;haircolouringanddyeing;permanentwaving—hairstraightening;wax

types—waxing;pedicure,manicure-advantages—disadvantages

RecommendedText 1. Thankammalacob,(1997)Foods,drugsandcometics—Aconsumerguide,

Macmillanpublication,London.

ReferenceBooks 1. WilkinsonJBEandMooreRJ,(1997)Harry’ scosmeticology,7thed.,
ChemicalPublishers,London.
2. GeorgeHoward,(1987)Principlesandpractice ofperfumesandcosmetics,

StanleyTherones,Chettenham

Websiteand 1. http://www khake.com/page75.html

e-learningsource 2. Net.foxsm/list/284

CourseLearningOutcomes(forMappingwithPOsandPSOs)Oncompletionofthecoursethestudentsshouldbeableto
e CO1:knowaboutthecompositionofvariouscosmeticproducts
e CO2understandchemicalaspectsandapplicationsothaircareanddentalcareandskincareproducts.
¢ CO3understandchemicalaspectsandapplicationsofperfumesandskincareproducts.
e CO4tounderstandthemethodsofbeautytreatmentstheiradvantagesanddisadvantage

e COSunderstandthehazardsofcosmeticproducts.

P PO | PO3 PO4 | POS (PO6 | PO7 PO8 PO PO10
(0] 2 9
1

Co1 S M S S S S S M S M
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coo M S S M S S S
CO3 S S S S S M M
CO4 S S M S S S M S
COs5 S M S S M S S S
CO-POMapping(CourseArticulationMatrix)
CO/PO PSO1 PSO2 PSO3 PSO4 PSOS5
CO1 3 3 3 3 3
CO2 3 3 3 3 3
CO3 3 3 3 3 3
CO4 3 3 3 3 3
COs 3 3 3 3 3
Weightage 15 15 15 15 15
WeightedpercentageofCourseCo 30 30 30 30 30
ntributiontoPos

LevelofCorrelationbetweenPSO’sandCO’
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