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PROGRAMME: FOUR YEAR B.Sc.(Hons)
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SkillEnhancementCourses(SECs)forSemesterV,from2022-23(SyllabuswithLearning
Outcomes, References, Co-curricular Activities & Model Q.P. Pattern)

StructureofSECsforSemester—V

(TochooseOnepair from theFivealternatepairs of SECs)

Univ. | Course NameofCourse Th.Hr | IE EE |Credits| Prac. | Mar- | Credits
Code | NO. s Mar- | Mar Hrs./ ks
6&7 J ks ks Wk
Week
6A  |SyntheticOrganicChemistry
3 25 75 3 3 50 2
7A  |AnalysisofOrganic 3 25 75 3 3 50 2
Compounds
OR
6B  [AnalyticalMethodsin
, 3 5 | 15| 3 3 50 2
Chemistry-1
78 |AnalyticalMethodsin 3 25 75 3 3 50 2
Chemistry-1
OR
Industrial Chemistry-1
6C ry 3 25 75 3 3 50 2
7¢  |IndustrialChemistry-2 3 25 75 3 3 50 2
OR
Environmental Chemist
SD € y 3 25 75 3 3 50 2
7D |GreenChemistryand 3 25 75 3 3 50 g
Nanotechnology
OR
6E  |AnalyticalMethodsin
. 3 25 75 3 3 50 2
Chemistry
78 [CosmeticsandPharmaceutical 3 25 75 3 3 50 2
Chemistry

Note-1: For Semester—V, for the domain subject Chemistry, any one of the five pairs of
SECs shall be chosen as courses 6 and 7, i.e., 6A&7A or 6B&7B or 6C&7C or 6D&7D or
6E&7E.The pair shall not be broken (ABC allotment is random, not on any priority basis).




Note-2:0Oneofthemain  objectivesof  SkillEnhancement  Courses(SEC)istoinculcateskills
relatedtothedomainsubjectinstudents.ThesyllabusofSECwillbepartiallyskilloriented.  Hence,
teachers shall also impart practical training to students on the skills embedded in syllabus
citing related real field situations.
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Course6-D:Environmental Chemistry
(SkillEnhancementCourse(Elective),Credits-05 MaxMarks:100+50
I.Learning Outcomes:
Studentsaftersuccessfulcompletionofthecoursewill beableto:

1. Understandtheenvironment functionsand how it isaffected byhuman activities.

2. Acquirechemicalknowledgetoensuresustainableuseoftheworld'sresourcesand
ecosystems services.

1.Engageinsimpleandadvancedanalyticaltoolsusedtomeasurethedifferenttypes of

pollution.

4.Explainthe energycrisis anddifferent aspectsof sustainability.

5. Analyze key ethical challenges concerning biodiversity and understand the moral principles,
goals and virtues important for guiding decisions that affect Earth’s plant and animal life.

lISyllabus:(TotalHours:90,includingTeaching, Lab,FieldSkillsTraining, Unittestsetc.)

UNIT-I Introduction 10h

Environment Definition — Concept of Environmental chemistry- Scope and importance of
environment in nowadays — Nomenclature of environmental chemistry — Segments of
environment— Effects of human activities on environment — Natural resources—Renewable
Resources—Solar and biomass energy and Nonrenewable resources — Thermal power and atomic
energy — Reactions of atmospheric oxygen and Hydro logical cycle.

UNIT-1I
AirPollution10h

Definition — Sources of air pollution — Classification of air pollution — Ambient air
qualitystandards- Climate change — Global warming — Pollution from combustion systems- Acid
rain — Photochemical smog — Greenhouse effect — Formation and depletion of ozone — Bhopal
gas disaster—Instrumental techniques to monitor pollution — Controlling methods of air pollution.
UNIT-11I

Waterpollution10h



Unique physical and chemical properties of water — Water quality standards and parameters —
Turbidity- pH Dissolved oxygen — BOD, COD, Suspended solids, total dissolved solids,
alkalinity— Hardness of water—Methods to convert temporary hard water in to soft water —
Methods to convert permanent hard water into soft water — eutrophication and its effects
—Industrial waste water treatment.



UNIT-IV

ChemicalToxicology 10h

Toxic chemicals in the environment — effects of toxic chemicals — cyanide and its toxic effects —
pesticides and its biochemical effects — toxicityof lead, mercury, arsenic and cadmium- Solid
waste management.

UNIT-V
Ecosystem and biodiversity
10h Ecosystem

Concepts—structure—Functions and types of ecosystem—Abiotic and biotic components —
Energyflow and Energy dynamics of ecosystem— Food chains — Food web— Tropic
levels—Biogeochemical cycles (carbon, nitrogen and phosphorus)

Biodiversity

Definition — level and types of biodiversity — concept- significance — magnitude and distribution
of biodiversity—trends-bio geographical classification of India—biodiversity at national, global
and regional level.

III. ListofReference books:
1. Fundamentals ofecologybyM.C.Dash

AText book of Environmental chemistrybyW. MooreandF.A.Moore
Environmental ChemistrybySamirk.Baneriji

Waterpollution, Lalude,MCGrawHill
EnvironmentalChemistry,AnilkumarDe,WileyEasternltd.
Environmentalanalysis,SM Khopkar(lITBombay)
EnvironmentalChemistrybyBK Sharma&HKaur,Goel publishinghouse.
FundamentalsofEnvironmentalChemistry,Manahan,Stanley.E
ApplicationsofEnvironmentalChemistry,EugeneR.Wiener

10 Webrelatedreferences suggested byteacher.
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Course6-D:EnvironmentalChemistry -Practical syllabus
IV. Labwork-SkillsOutcomes:
Onsuccessfulcompletion ofthispracticalcourse,studentshall beableto:

1. Listout, identifyand handlevarious equipment inChemistrylab.
Learntheproceduresofpreparationofstandardsolutions.
Demonstrateskillsinoperatinginstruments.

Acquireskills inhandlingspectrophotometer.
Analysewaterandsoilsamples.

kW

V. Practical(Laboratory)Syllabus:(30hrs) (Max.50Marks).
Identificationofvariousequipmentinthelaboratory.
2. Determinationofcarbonateandbicarbonateinwatersamplesbydoubletitrationmethod.
3. Determinationofhardness ofwaterusingEDTA
a) Permanent hardness b) Temporaryhardness
4. DeterminationofChlorides inwatersamplesbyMohr’smethod.
5. DeterminationofpH,turbidityandtotal solidsinwater sample.
6. DeterminationofCa*?andMg"’insoil samplebyflame photometry.

=



7. DeterminationofPHinsoil samplesusingpH metry.



V1. ListofReference books:
1.

2.
3.
4

ATextBookofQuantitativelnorganicAnalysis(3™Edition)—A.l.Vogel
Waterpollution, Lalude, MCGrawHill
Environmentalanalysis,SMKhopkar(lIT Bombay)
Webrelatedreferences suggested byteacher.

VII. Co-CurricularActivities:

a) Mandatory:(Trainingof students byteacheron field related skills: 15hrs)

1.

2.

4.

details of places visited, observations, findings and acknowledgements.

For Teacher: Skills training of students by the teacher in classroom, lab and field for not
less than15 hours on field related quantitative techniques for the water quality parameters, soil
pollution and air pollution.
For Student: Individual visit to any one of the local field agencies/research laboratories
in universities/research organizations/private sector culminating writing and submission of
ahand- writtenfieldwork/project work Report not exceeding 10 pages in the given format.
3. Max marksforFieldwork/projectworkReport:05.
Suggested Format for Fieldwork/project work: Title page, student details, index page,

5. Unit tests (IE).

b) SuggestedCo-CurricularActivities:
1.

oukwnN

Trainingofstudents byrelated industrial experts.
Visitstoresearchorganizationsandlaboratories.

Invitedlecturesandpresentations onrelatedtopicsbyfield/industrial experts.

Assignments.
Seminars,Groupdiscussions,Quiz,Debatesetc.(onrelatedtopics).

Preparationofvideoson tools,techniquesandapplicationsofspectrophotometry.

VIII. SuggestedQuestionPaperPatternandModel(Theory):

Max.Marks:75
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SECTION-A
Very Short Answer Questions
(Answer any five of the following
questions.
Eachanswercarries2marks)(5x2=10Marks)
Explainthetermswith examples
a) Pollutant  b)Contaminant
Writethereaction of atmospheric oxygen
ExplainGreenhouse effect.
BriefnoteonBhopalgasdisaster.
DiscusswhatisEutrophicationand theeffectsofEutrophication
Writethetoxiceffect of Leadand Mercury.
Whatarethebiochemicaleffects ofpesticides?
Explain food chain.
DefineBOD &COD.

10. WriteaboutthefunctionsofEcosystem.

Time:3 hrs
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SECTION-B
(Answeranyfiveof thefollowing questions.
Each answer carries Smarks))

(5x5=25Marks
(Atleast1questionshouldbegivenfromeachUnit)

Explainthescopeandimportanceofenvironmentinnow-a-days.
WriteaboutHydrologicalcycle.

WhatareAcidrains?

Writeabrief noteon Global warming.
ExplainthereasonsfortheHardnessofwater.
BriefaboutSolidwaste management.
DescribeBiodiversityatregionallevel.

Discuss brieflyaboutCarbon cycle.

SECTION-C
(Answer any four of the following questions.
Eachanswercarries10 marks) (4x10 =40
Marks)
(Atleast1questionshouldbegivenfromeachUnit)

Explaintheformation and depletionof theOzonelayer.
Discussabouttherenewableenergyresources.
Whatarethetoxiceffectsofcyanide ontheenvironment?

Describethemethods toconvertpermanent hard watertosoft water.

Outlinethefunctionsandtypesofecosystem.
Giveadetailedaccountonbiodiversity
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Course7-D:
GreenChemistryand
Nanotechnology
(SkillEnhancementCourse(E
lective),Credits—05)

1. LearningOutcomes:
Studentsaftersuccessfulcompletionofthecoursewillbeableto:

1. UnderstandtheimportanceofGreenchemistryandGreen synthesis.
EngageinMicrowaveassistedorganicsynthesis.
Demonstrateskillsusingthealternativegreensolventsinsynthesis.
Demonstrateandexplainenzymaticcatalysis.
Analysealternativesources ofenergyand carryout green synthesis.
Carryoutthechemicalmethod ofnanomaterial synthesis.
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I.  Syllabus:Total/Hours:90,includingTeaching,Lab, FieldTraining, Unittestsetc.)

UNIT-IGreenChemistry:Part-1 10 hrs
Introduction-Definition of green Chemistry, Need for green chemistry, Goals of Green chemistry
Basic principles of green chemistry. Green synthesis- Evaluation of the type of the reaction

i) Rearrangements (100% atom economic), ii) Addition reaction (100% atom economic).
Organic reactions by Sonication method: apparatus required and examples of sonochemical
reactions (Heck, Hunds dicker and Wittig reactions).

UNIT-1IGreenChemistry:Part-11 10 hrs
A) Selectionof solvent:
i) Agueousphase reactions

ii) Reactionsinionicliquids,Heckreaction,Suzukireactions,epoxidati
on. lii) Solid supported synthesis
B) SupercriticalCO2:Preparation,propertiesandapplications,(decaffeination,drycleaning)



C) Green energyand sustainability.

UNIT-IIIMicrowaveand Ultrasoundassisted green synthesis: 10 hrs

Apparatus required, examples of MAOS (synthesis of fused anthroquinones, Leukart reductive
amination of ketones) - Advantages and disadvantages of MAOS. Aldolcondensation
—Cannizzaro reaction- Diels-Alder reactions-Strecker's synthesis

UNIT-IVGreencatalysisandGreensynthesis 10hrs.
Heterogeneouscatalysis,useofzeolites,silica,alumina,supportedcatalysis-biocatalysis: Enzymes,
microbes Phase transfer catalysis (micellar /surfactant)

1. Greensynthesisofthefollowingcompounds:adipicacid,catechol,disodiummenudoacetate
(alternative Strecker’s synthesis)



2. Microwaveassisted reaction in water —Hoffmann elimination —methyl benzoate to
benzoic acid — oxidation of toluene and alcohols—microwave assisted reactions in organic
solvents. Diels-Alder reactions and decarboxylation reaction.

3. Ultrasound assisted reactions—sonochemical Simmons—Smith reaction (ultrasonic
alternative to iodine)

UNIT-VNanotechnologyinGreenchemistry 10 hrs

Basic concepts of Nano science and Nanotechnology — Bottom-up approach and Top down
approaches with examples — Synthesis of Nano materials — Classification of Nanomaterial —
Properties and Application of Nanomaterial. Chemical and Physical properties of Nanoparticles
— Physical synthesis of nanoparticles — Inert gas condensation - aerosol method - Chemical
Synthesis of nanoparticles — precipitation and co-precipitation method, sol-gel method.

IT1. Labwork-Skills Outcomes:

Onsuccessful completionofthispracticalcourse, studentshallbeableto:
1. Listout,identifyandhandle variousequipmentinthelaboratory.

Learntheproceduresofgreensynthesis.

Demonstrateskillsinthepreparationof Nanomaterials.

AcquireskillsinMicrowaveassistedorganic synthesis.
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PerformsomeapplicationsofNanomaterials.

IV. Practical (Laboratory)Syllabus:(30hrs.) (Max.50 Marks).
Identificationofvariousequipmentinthelaboratory.

Acetylationof1’amine bygreenmethod:Preparation of acetanilide
Rearrangementreactioningreen conditions:Benzil -Benzilicacidrearrangement
Radicalcouplingreaction:Preparationofl,1-bis-2-naphthol
Greenoxidationreaction:Synthesisofadipicacid
Preparationandcharacterizationofbiodieselfromvegetableoil/waste cookingoil
Preparationandcharacterizationof Nanoparticlesofgoldusingtealeaves.
BenzoincondensationusingThiamineHydrochlorideasacatalystinsteadof cyanide.
PhotoreductionofBenzophenoneto Benzopinacolinthepresenceof sunlight.
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V. Referencebooks:

1. GreenChemistryTheoryand Practical. PT.Anatas and J.C.Warner

2. GreenChemistryV.K.AhluwaliaNarosa,New Delhi.

3. Realworld casesin GreenChemistryM.C. Cannand M.E. Connelly

4. GreenChemistry:IntroductoryTextM.Lancaster: RoyalSocietyofChemistry(London)

5. Principlesandpracticeof heterogeneouscatalysis,ThomasJ).M.,ThomasM.J.,JohnWiley

6. GreenChemistry:EnvironmentalfriendlyalternativesRSSanghliandM.MSrivastava, Narosa
Publications

7. Nanotechnology:Healthand EnvironmentalRisks,Jo AnneShatkin, CRCPress (2008).

8. GreenProcessesforNanotechnology:FromlnorganictoBioinspiredNanomaterials, Vladimir

A. Basiuk, Elena V. Basiuk Springer (2015)
9. Webrelatedreferences suggested byteacher.



V1. Co-CurricularActivities:
a) Mandatory:(Trainingofstudents byteacheronfield relatedskills:15 hours)

1. For Teacher: Training of students bythe teacher in the classroom or in the laboratoryfor
not less than 15 hours on field related quantitative techniques for Enzymatic catalysis,
Microwave assisted organic synthesis, Biodiesel preparation etc.

2. For Student: Individual visit to any one of the local field agencies, researchlaboratories in
universities/research organizations/private sector culminating writing and submission of a hand-
writtenfieldwork/project work Report not exceeding 10 pages in the given format.

3. Maxmarksforfieldwork/projectworkReport: 05.

4, Suggested Format for fieldwork/project work: Title page, student details, index page,
details ofplaces visited, observations, findings and acknowledgements.

5. Unit tests (IE).

b) SuggestedCo-CurricularActivities:

1. Trainingof students byrelated industrial experts.
Visitstoresearchorganizationsandlaboratories.
Invitedlecturesandpresentations onrelatedtopicsbyfield/industrial experts.
Assignments.
Seminars,Groupdiscussions,Quiz,Debatesetc. (onrelatedtopics).
Preparationofvideosontools,techniquesandapplicationsofGreenchemistryandNano
synthesis.

ou s wnN

VII. SuggestedQuestionPaperPattern/Model (Theory):
Max. Marks: 75 Time: 3 hrs
SECTION-A(Total:10 Marks)
Very Short Answer Questions
(Answer any five of the following
questions.
Eachanswercarries2marks)(5x2=10Marks)

WhatarethegoalsofGreenchemistry
Explaingreen synthesis.
Discussepoxidation.

Writeabrief noteon decaffeination
DescribetheadvantagesofMAOS.
ExplainCannizaroreaction.
Whataretheusesofzeolites?
Definebiocatalysis.

. Discussinbriefaerosolmethod.

10. Whatischemicalvapoursynthesis?
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SECTION - B (Total: 25

Marks) (Answer any five of the

following questions.

EachanswercarriesSmarks)(5x5

=25Marks)

(Atleast1questionshouldbegivenfromeachUnit

Whatistheneedof green chemistry?
Discuss atomeconomyreactions.
Writeshort notes on Heck reaction.
Explain solidsupported synthesis.
Describethe green syntheticprocedurefor theDiels-alder reaction
BriefaboutBio catalysis.
HowdoyouperformStrecker’ssynthesisbygreensynthesismethod?
Discussabout Ultrasoundassisted reactions.

SECTION —-C
(Total:40Marks)
(Answeranyfourofthefollowingq
ue.

Each answer carries 10 marks)
(4x10=40Marks)
(Atleast1questionshouldbegivenfromea
ch)

. Explainthebasicprinciplesofgreenchemistry

. lllustratethesonicationmethodwith anytwo reactions

. Describethepreparationandpropertiesofsupercriticalcarbon dioxide.

. Explainthesynthesisof fusedanthro quininesbymicrowave assistedorganicsynthesis
. Howareadipicacid and catechol prepared byGreen synthesis?

. DiscusstheclassificationandapplicationsofNanomaterials.
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