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ENVIRONMENTALSTUDIES 

FoundationCourse–2 

 

Common for BA/BCom/BSc/BBA/BCA 
Programmesw.e.f2015-16 

 

Semester–I (Total30Hours) 

 

Unit-I:NaturalResources 6Hrs 
 

Definition, 
scopeandimportance.Needforpublicawareness.Briefdescriptionof
; 

Forest recourses:Use and over-exploitation. Deforestation;timber 
extraction,mining,dams.Effectofdeforestationenvironmentand tribalpeople 

Waterresources:Useandover–
utilization.Effectsofoverutilizationofsurfaceandgroundwater.Floods,drought. 

Mineralresources:Use andexploitation,environmentaleffectsof
 extractingand
usingmineralresources. 

Foodresources:Worldfoodproblems,Effectsofmodernagriculture;fertilizer-
pesticide,salinityproblems. 
Energyresources:Growingenergyneeds, renewableandnon-renewable
 energy
sources,useofalternateenergysources. 

Landresources:Landasresources,landdegradation,maninduced
 landslides,soil
erosionanddesertification 

 

Unit-II:Ecosystems,Biodiversityanditsconservation 6Hrs 

 

Conceptofanecosystem 
Structure and function of an 
ecosystemProducers,consumersanddec
omposers 
Food chains, food webs and ecological 
pyramidsCharacteristic features of the following 
ecosystems:-
Forestecosystem,Desertecosystem,Aquaticecosystem. 
Value of biodiversity: Consumptive use, productive use. Biodiversity in 
India.Threatstobiodiversity: habitatloss,poachingofwildlife,manwildlife
 conflicts.
EndangeredandendemicspeciesofIndia 

Conservationofbiodiversity 
 

Unit-III:EnvironmentalPollution 6Hrs 
Definition 
Causes,effectsandcontrol measuresof:- 
a. Airpollution 



b. Waterpollution 
c. Soilpollution 
d. Noisepollution 

Solidwastemanagement;MeasuresforsafeurbanandindustrialwastedisposalRoleofin
dividualinpreventionofpollution 

Disastermanagement:Drought,floodsandcyclones 



 
 

Unit-IV:SocialIssues andtheEnvironment 6Hrs 
FromUnsustainabletoSustainabledevelopment 
Waterconservation, 
rainwaterharvesting,watershedmanagement.Climate 
change,globalwarming,ozonelayerdepletion,Environmentprotectio
nAct 

WildlifeProtectionAct,ForestConservationAct 
 

Unit-V:HumanPopulationandtheEnvironment 6Hrs 
Populationexplosion,impactonenvironment. 
Family welfare 
ProgrammeEnvironment and 
human healthWomenand 
ChildWelfareValueEducation 

RoleofInformationTechnologyinEnvironmentand humanhealth. 
 

ReferenceBooks: 

1. Environmental Studies by Dr.M.Satyanarayana, Dr.M.V.R.K.Narasimhacharyulu, 
Dr.G.RambabuandDr.V.VivekaVardhani,Published byTeluguAcademy,Hyderabad. 

2. EnvironmentalStudiesbyR.C.Sharma,GurbirSangha,publishedbyKalyaniPublishers. 

3. EnvironmentalStudiesbyPurnimaSmarath,publishedbyKalyaniPublishers. 



 
 

UNIT-I 

ELECTIVEPAPER–VII-(B):ENVIRONMENTALCHEMISTRY 

45 hrs(3h/w) 

 

Introduction 9h 

ConceptofEnvironmentalchemistry-Scopeandimportanceofenvironmentinnowadays–Nomenclature of 

environmental chemistry – Segments of environment - Natural resources – RenewableResources–

SolarandbiomassenergyandNonrenewableresources–Thermalpowerandatomicenergy 
–ReactionsofatmosphericoxygenandHydrologicalcycle. 

 
UNIT-II 

 

AirPollution 9h 

Definition – Sources of air pollution – Classification of air pollution – Acid rain – Photochemical smog –

Green house effect – Formation and depletion of ozone – Bhopal gas disaster – Controlling methods of 

airpollution. 

 
UNIT-III 

 

Waterpollution 9h 

Uniquephysicalandchemicalpropertiesofwater–waterqualityandcriteriaforfindingofwaterquality 

– Dissolvedoxygen–BOD,COD,Suspendedsolids,totaldissolvedsolids,alkalinity –Hardnessofwater 

– Methods to convert temporary hard water into soft water – Methods to convert permanent hard 

waterinto soft water – eutrophication and its effects – principal wastage treatment – Industrial waste 

watertreatment. 

 
UNIT-IV 

 

ChemicalToxicology 9h 

Toxicchemicals intheenvironment – effectsoftoxicchemicals – cyanideand itstoxiceffects –

pesticidesanditsbiochemicaleffects–toxicityoflead,mercury,arsenicandcadmium. 

 
UNIT-V 

 

Ecosystemandbiodiversity 

9h 

Ecosystem 

Concepts – structure – Functions and types of ecosystem – Abiotic and biotic components – Energy 

flowand Energy dynamics of ecosystem – Food chains – Food web – Tropic levels – Biogeochemical 

cycles(carbon,nitrogenandphosporus) 

Biodiversity 

Definition – level and types of biodiversity – concept - significance – magnitude and distribution 

ofbiodiversity –trends -biogeographical classification of india–biodiversity atnational,global 

andregionallevel. 



ListofReferencebooks 

1. FundamentalsofecologybyM.C.Dash 

2. ATextbookofEnvironmentalchemistrybyW.MooreandF.A.Moore 

3. EnvironmentalChemistrybySamirk.Banerji 

 

 

 
SEMESTER-VI 

ELECTIVEPAPER–VII-(C)GREENCHEMISTRY 

45 hrs(3 h/w) 

 

UNIT-I 10h 
 

Green Chemistry: Introduction- Definition of green Chemistry, need of green chemistry, basic principles 

ofgreen chemistry. Green synthesis- Evaluation of the type of the reaction i) Rearrangements (100% 

atomeconomic), ii) Addition reaction (100% atom economic). Organic reactions by Sonication method: 

apparatusrequiredexamplesofSonochemicalreactions(Heck,HundsdieckerandWittigreactions). 

UNIT-II 10h 
 

Selection ofsolvent:I)Aqueousphase 

reactionsii)Reactionsinionicliquids,Heckreaction,Suzukireactions,epoxidation.iii) Solidsupportedsynthesis 

SupercriticalCO2:Preparation,propertiesandapplications,(decaffeination,drycleaning) 
 

UNIT-III 10h 

Microwave and Ultrasoundassisted green synthesis: Apparatus required, examples of MAOS 

(synthesisoffused anthroquinones,Leukartreductive amination of ketones)-

AdvantagesanddisadvantagesofMAOS.Aldolcondensation-Cannizzaroreaction-Diels-Alderreactions-

Strecker'ssynthesis 

UNIT-IV 5h 

Green catalysis:Heterogeneouscatalysis,useofzeolites,silica,alumina,supported 

 
UNITV 10h 

 

Examples of green synthesis / reactions and some real world cases: 1. Green synthesis of the 

followingcompounds:adipicacid,catechol,disodiumiminodiacetate(alternativeStrecker’ssynthesis)2.Microwav

e assisted reaction in water – Hoffmann elimination – methyl benzoate to benzoic acid – 

oxidationoftolueneandalcohols– microwaveassistedreactionsinorganicsolvents.Diels-

Alderreactionsanddecarboxylationreaction.3.Ultrasoundassistedreactions–sonochemicalSimmons–

Smithreaction(ultrasonicalternativetoiodine) 

 
 

 

 

 

 

 

 

 

 

 

 



 

 

Referencebooks: 
 

1. GreenChemistryTheoryandPractice.P.T.AnatasandJ.C.Warner 

2. GreenChemistryV.K.AhluwaliaNarosa, NewDelhi. 
3. RealworldcasesinGreenChemistryM.C.CannandM.E. Connelly 

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

5. GreenChemistry:IntroductoryText,M.Lancaster 

6. GreenChemistry:EnvironmentalfriendlyalternativesRSSanghliandM.M.Srivastava,Naro

sa Publications 
 

 

 

 

LABORATORYCOURSE–
VIIGREENCHEMISTRY 

 

 
PracticalPaper– ElectiveVIIC(atthe end ofsemesterVI) 30hrs(2h/W) 

 

1. Determinationofspecificreactionrateofhydrolysisformethylacetatecatal
ysedbyhydrogenionatroomtemperature. 

 
2. DeterminationofmolecularstatusandpartitioncoefficientofbenzoicacidinBenzeneandwater. 

3. Surfacetensionandviscosityofliquids. 

4. Adsorptionofaceticacidonanimalcharcoal,verificationof Freundlischisotherm. 

 

---------------------------------------------------------------------------------------------------------------- 



UNIT–I.ElementsofEcology (12hrs) 

IIIB. Sc- SEMESTER- 

V:BOTANYSYLLABUSPAPER-

VI:PLANTECOLOGY&PHYTOGEOGRAPHY 

 
 

Totalhoursofteaching60hrs@3hrsperweek 
 

 

1. Ecology:definition,branchesandsignificanceofecology. 

2. ClimaticFactors:Light,Temperature,precipitation. 

3. EdaphicFactor:Origin,formation,compositionandsoilprofile. 

4. BioticFactor:Interactionsbetweenplantsandanimals. 

 
 

UNIT–II.EcosystemEcology (12 hrs) 

1. Ecosystem: 
Conceptandcomponents,energyflow,Foodchain,Foodweb,Ecologicalpyramids. 

2. Productivityofecosystem-Primary,SecondaryandNet productivity. 

3. Biogeochemicalcycles-Carbon,NitrogenandPhosphorous. 

 
 

UNIT–IIPopulation&CommunityEcology (12hrs) 

1. Population -definition,characteristicsandimportance,outlines–ecotypes. 

2. Plant communities- characters of a community, outlines – 

Frequency,density,cover,lifeforms,competition. 

3. Interactionbetweenplantsgrowinginacommunity. 

 
 

UNIT–IVPhytogeography (12hrs) 

1. PrinciplesofPhytogeography,Distribution(wides,endemic,discontinuousspecies) 

2. PhytogeographicregionsofIndia. 

3. PhytogeographicregionsofWorld. 

4. Endemism–typesandcauses 
 

 

UNIT-V:PlantBiodiversityanditsimportance (12 

1. Definition,levelsofbiodiversity-genetic,speciesandecosystem. 

2. Biodiversityhotspots-Criteria,Biodiversityhotspots ofIndia. 

3. Lossofbiodiversity–causesandconservation(In-situandex-situmethods). 

4. Seedbanks-conservationofgeneticresourcesandtheirimportance 

 
Suggestedactivity:Collectionofdifferentsoils,studyingtheirtexture,observingpolluted water 

bodies, student study projects, debates on man’s activity on ecosystem andbiodiversity 

conservation methods,visiting anearestnatural vegetationarea.VisittoNGO, working in the 

field of biodiversity and report writing; to study Honey Bees andplantsyieldinghoney. 



 

 

 

 

 

 

BooksforReference: 
 

1. Daubenmire,R.F.():Plants&Environment(2ndEdn.,)JohnWiley&Sons.,NewYork 

2. Puri,.G.S.(1960):IndianForestEcology(Vol.I&II)OxfordBookCo.,NewDelhi
&Calcutta. 

3. Billings,W.B.(1965):PlantsandtheEcosystemWadsworthPublishingCo.,Inc.,Belmont. 

4. Misra,R.(1968): TheEcologyworkBookOxford&INHPublishingCo.,Calcutta 

5. OdumE.P.(1971): 
FundamentalsofEcology(2ndEdn.,)Saunders&Co.,Philadelphia&NatrajPu
blishers,Dehradun. 

6. OdumE.P.(1975):EcologyByHolt,Rinert&Winston. 

7. Oosting,H.G.(1978):PlantsandEcosystemWadworthBelmont. 

8. Kochhar,P.L.(1975):PlantEcology.(9thEdn.,)NewDelhi,Bombay,Calcutta-226pp., 

9. Kumar,H.D.(1992): ModernConceptsofEcology(7thEdn.,)VikasPublishingCo.,NewDelhi. 
10. Kumar H.D. (2000): Biodiversity & Sustainable Conservation Oxford & IBH 

PublishingCoLtd.NewDelhi. 

10. Newman,E.I.(2000):AppliedEcologyBlackwellScientificPublisher,U.K. 

11. Chapman, J.L&M.J. Reiss (1992): ecology (Principles & 
Applications).CambridgeUniversityPress,U.K. 

12. Cain,S.A.(1944):FoundationsofPlantGeography Harper&Brothers,N.Y. 

13. Mani, M.S (1974): Ecology & Biogeography of IndiaDr.W. Junk Publishers, The 
HaqueGood,R.(1997):TheGeographyoffloweringPlants(2ndEdn.)Longmans 

 

*** 



ElectiveVII-(C):(RenewableEnergy) 

Semester–VI 

ElectivePaper–VII-(C):RenewableEnergy 

No.ofHoursperweek:04 Total 

Lectures:60UNIT-I(12hrs) 

1. IntroductiontoEnergy:Definitionandunitsofenergy,power,Formsofenergy, 
Conservation of energy, second law of thermodynamics, Energy flow diagram to the 

earth.Originandtimescaleoffossilfuels,Conventionalenergysources,Roleofenergyineconomic 

developmentandsocialtransformation. 

2. EnvironmentalEffects:Environmentaldegradationduetoenergyproductionandutilization, 

air and water pollution, depletion ofozone layer, global warming,biologicaldamage due to 

environmental degradation. Effect of pollution due to thermal power 

station,nuclearpowergeneration,hydroelectricpowerstationsonecologyandenvironment. 

 
UNIT-II(12hrs) 

3. GlobalEnergyScenario:Energyconsumptioninvarioussectors,projectedenergyconsumptio

nforthenextcentury,exponentialincreaseinenergyconsumption,energyresources, coal, oil, 

natural gas, nuclearand hydroelectric power, impact of exponential 

riseinenergyusageonglobaleconomy. 

4. IndianEnergyScene:EnergyresourcesavailableinIndia,urbanandruralenergyconsumption, 

energy consumption pattern and its variation as a function of time, nuclearenergy - promise 

and future, energy as a factor limiting growth, need for use of new andrenewable 

energysources. 

 
UNIT-III(12hrs) 

5. Solar energy: Solar energy, Spectral distribution of radiation, Flat plate collector, 

solarwater heating system,Applications, Solar cooker. Solar cell, Types of solar cells, 

Solarmoduleandarray,ComponentsofPVsystem,ApplicationsofsolarPVsystems. 

6. Wind Energy: Introduction, Principle of wind energy conversion, Components of 

windturbines, Operation and characteristics of a wind turbine, Advantages and disadvantages 

ofwindmills,Applicationsofwindenergy. 

 
UNIT-IV(12hrs) 

7. Ocean Energy: Introduction, Principle of ocean thermal energy conversion, Tidal 

powergeneration, Tidal energy technologies, Energy from waves, Wave energy conversion, 

Waveenergytechnologies,advantagesanddisadvantages. 

8. HydrogenEnergy:Historyofhydrogenenergy-Hydrogenproductionmethods-Electrolysis of 

water, Hydrogen storage options – Compressed and liquefied gas tanks, 

Metalhydrides;Hydrogensafety -Problemsof hydrogentransportanddistribution-

Usesofhydrogenasfuel. 

 

UNIT-V(12hrs) 

9. Bio-Energy: 

Energy from biomass – Sources of biomass – Different species – Conversion of biomass 

intofuels – Energy through fermentation – Pyrolysis, gasification and combustion – Aerobic 

andanaerobic bio-conversion – Properties of biomass – Biogas plants – Types of plants – 

Designandoperation–Properties andcharacteristics ofbiogas. 



 

 

 

References: 

1. SolarEnergyPrinciples,ThermalCollection&Storage,S.P.Sukhatme:TataMcGrawHillPub.,N

ewDelhi. 

2. Non-ConventionalEnergySources,G.D.Rai,NewDelhi. 

3. RenewableEnergy,powerfor asustainablefuture, GodfreyBoyle,2004, 

4. TheGenerationofelectricity bywind,E.W.Golding. 

5. Hydrogenand 

FuelCells:Acomprehensiveguide,RebeccaBusby,PennwellCorporation6.Hydrogen&FuelCel

ls:EmergingTechnologies&Applications,B.Sorensen,AcadPress 
7. Non-ConventionalEnergyResourcesbyB.H.Khan,TataMcGraw HillPub.,2009. 

8. FundamentalsofRenewableEnergyResourcesbyG.N.Tiwari,M.K.Ghosal, 

NarosaPub.,2007. 

 

ElectivePaper-VII-

C:Practical:RenewableEnergy2hrs/Week 

 

Minimumof6 experimentstobedoneandrecorded 

1. Preparationofcopperoxideselectivesurfacebychemicalconversionmethod. 

2. Performancetestingofsolarcooker. 

3. Determinationofsolar constantusingpyrheliometer. 

4. MeasurementofI-Vcharacteristicsofsolarcell. 

5. Studytheeffectofinputlightintensityontheperformanceofsolarcell. 

6. Studythecharacteristicsofwind. 

 

*** 



EnvironmentalLaw&Policy: 09h 

EnvironmentalAudit-Scope&Requisites: 10h 

 

A.P. STATECOUNCILOFHIGHEREDUCATION 

BA,BCom&BSc Programmes  
 

RevisedCBCSw.e.f.2020-21 

SKILLDEVELOPMENTCOURSES 
 

SCIENCESTREAM 
 

Syllabusof  

ENVIRONMENTALAUDIT 
Total30hrs(02h/wk),02Credits&Max50 Marks 

 
LearningOutcomes: 

Bysuccessfulcompletionofthecourse,studentswillbeable to; 

1. UnderstandthebasicconceptsEnvironmentalhealth 

2. Learnand identifytheindustrialpollution 

3. ExplainthehighlightsintheregulatoryaspectsofEnvironmentallawandpolicy 

4. UnderstandthevariousphasesofEnvironmentalAudit 

 
UNIT–I 

IndustrialPollutionanditseffects 06h 

Climate – Weather and Air Pollution – Classification of water and water bodies – Water 

QualityParameters–WaterPollution–Sources–

Classification,natureandToxicologyofwaterpollutants.-Soilparameters–Soilpollutionandimpacts–

Soilconservation 

 
UNIT-II 

Highlights of the Acts, Institutional arrangements for: (1) The Water (Prevention & Control 

ofPollution) Act, 1974 amended in 1988; (2) The Air (Prevention and Control of Pollution) 

Act,1981 amended in 1987; (3) The Water (Prevention and Control of Pollution) Cess Act, 

1977amendedin1991;(4)TheEnvironment(Protection)Act,1986;(5)ThePublicLiabilityInsurance 

Act,1991;–IndianPolicyStatementforabatementofPollution,1992. 

 
UNIT-III 

EnvironmentalAudit:Definition;Objectives;Scope,Coverage-

GOINotificationonEnvironmentalAudit-

BenefitstoIndustry.ReportingEnvironmentalAuditFindings-Importance 

ofEnvironmentalAuditReportto industry,publicand thegovernments. 



Co-curricularActivitiesSuggested: 05h 

1. VisittounderstandInstitutionalarrangementsandfunctioningofPollutionControlBoar

ds. 

2. VisitingdifferentEcosystems 

3. Soilanalysis:Determinationofsoiltypeandtexture,pH,SoilMoisture,Nitrogen,Potass

iumandPhosphorous. 

4. Wateranalysis: 

DeterminationofpH,Dissolvedsolidsandsuspendedsolids,DissolvedOxygen,COD,BOD. 

5. Assignments,Groupdiscussion,Quizetc. 

 
Referencebooksandwebsites: 

1. EnvironmentalEducationinIndiabyK.R.Gupta 

2. EnvironmentalLegislationinIndiabyK.R.Gupta 

3. https://parivesh.nic.in/ 

4. https://www.cpcb.nic.in/ 

5. https://www.free-ebooks.net/environmental-studies-academic 

https://www.amazon.com/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=K.R.%2BGupta&text=K.R.%2BGupta&sort=relevancerank&search-alias=books
https://parivesh.nic.in/
https://www.cpcb.nic.in/
https://www.free-ebooks.net/environmental-studies-academic


APStateCouncilofHigherEducation 

 

RevisedSyllabusunderCBCSPattern 

(w.e.f.2020-’21AcademicYear) 
 

AMandatoryCourseforBA/BCom/BScetc. 
 

 

ENVIRONMENTALEDUCATION 

(TotalhoursofTeaching–30Hrs.@02Hrs.perWeek) 

 
 

Course objective: A Generic Course intended to create awareness that the life of human 

beingsisanintegralpartofenvironmentandtoinculcatetheskillsrequiredtoprotectenvironmentfromall

sides. 

 
Learning outcomes:Oncompletionofthiscoursethestudentswillbeableto ….. 

1. Understand thenature,componentsofanecosystemandthat 

humansareanintegralpartofnature. 

2. Realizetheimportanceofenvironment,thegoodsandservicesofahealthybiodiversity,depend

enceofhumans onenvironment. 

3. Evaluatethewaysandilleffectsofdestructionofenvironment,populationexplosiononecosyst

emsandglobalproblemsconsequenttoanthropogenic activities. 

4. Discussthe laws/actsmade 

bygovernmenttopreventpollution,toprotectbiodiversityandenvironmentasa whole. 

5. Acquaintwithinternationalagreementsandnationalmovements,andrealizecitizen’srole 

inprotectingenvironmentandnature. 

 

Unit1:EnvironmentandNaturalResources 06 

Hrs.1.Multidisciplinary nature of environmental education; scope and 

importance.2.Manas anintegralproductandpart oftheNature. 

3. Abriefaccountofland,forestandwaterresourcesinIndiaandtheirimportance. 



4. Biodiversity:Definition;importanceofBiodiversity-

ecological,consumptive,productive,social,ethicalandmoral,aesthetic,andoption

value. 

5. LevelsofBiodiversity:genetic,speciesandecosystemdiversity. 

Unit-2:Environmentaldegradationandimpacts 10Hrs 

1. Humanpopulationgrowthanditsimpactsonenvironment;landusechange,landdegra

dation,soilerosionanddesertification. 

2. Use and over-exploitation of surface and ground water, construction of dams, 

floods,conflictsoverwater(withinIndia). 

3. Deforestation:Causesandeffectsduetoexpansionofagriculture, firewood, 

mining,forestfires andbuildingofnewhabitats. 

4. Non-renewableenergyresources,theirutilizationandinfluences. 

5. Abriefaccountofair,water,soilandnoisepollutions;Biological,industrialandsolidwastesi

nurbanareas.Humanhealthandeconomicrisks. 

6. Greenhouseeffect-

globalwarming;oceanacidification,ozonelayerdepletion,acidrainsandimpactsonhuma

ncommunitiesandagriculture. 

7. Threats to biodiversity: Natural calamities, habitat destruction and fragmentation, 

overexploitation,huntingandpoaching,introductionofexoticspecies,pollution,predatorandp

estcontrol. 

Unit 3:ConservationofEnvironment 10Hrs 

1. Conceptofsustainabilityandsustainabledevelopmentwithjudicioususeofland,waterandfor

estresources;afforestation. 

2. Controlmeasuresforvarious typesofpollution;useofrenewableandalternatesourcesofenergy. 

3. Solidwastemanagement: Controlmeasuresofurbanandindustrialwaste. 

4. Conservationofbiodiversity:In-situandex-situconservationofbiodiversity. 

5. EnvironmentLaws:EnvironmentProtectionAct;Act;WildlifeProtectionAct;ForestCons

ervationAct. 

6. Internationalagreements:MontrealandKyotoprotocols;Environmentalmovements:Bis

hnois ofRajasthan,Chipko,Silentvalley. 



 
 

Suggestedactivitiestolearner:(4hours) 

1. Visittoanareatodocumentenvironmentalassets:river/forest/flora/fauna,etc 

2. Visittoalocalpollutedsite-Urban/Rural/Industrial/Agriculturalsite. 

3. Studyofcommonplants,insects,birdsandbasicprinciples of identification. 

4. Studyofsimpleecosystems‐forest,tank,pond,lake,mangrovesetc. 

5. CasestudyofaForest ecosystemora pond ecosystem. 

 
Suggested textbook: 

➢ ErachBarucha(2004)TextbookofEnvironmentalStudiesforUndergraduatecourses 

(PreparedforUniversityGrantsCommmission)UniversitiesPress. 

➢ PurnimaSmarath(2018)EnvironmentalstudiesKalyaniPublishers, Ludhiana 
 

Referencebooks: 

➢ Odum,E.P.,Odum,H.T.&Andrews,J. 

(1971)FundamentalsofEcology.Philadelphia:Saunders. 

➢ Pepper, I.L., Gerba, C.P. &Brusseau, M.L. (2011). Environmental and Pollution 

Science.AcademicPress. 

➢ Raven, P.H., Hassenzahl, D.M. & Berg, L.R. (2012) Environment. 8th edition. 

JohnWiley&Sons. 

➢ Singh, 

J.S.,Singh,S.P.andGupta,S.R.(2014)Ecology,EnvironmentalScienceandConservatio

n.S.ChandPublishing,New Delhi. 

➢ Sengupta,R.(2003)Ecologyandeconomics:Anapproachtosustainabledevelopment.OUP. 

➢ Wilson,E.O.(2006)TheCreation:Anappealtosavelifeonearth.NewYork:Norton. 

➢ Groom, Martha J., Gary K. Meffe, and Carl Ronald Carroll (2006) Principles 

ofConservationBiology.Sunderland:SinauerAssociates, 



A.P.STATECOUNCILOFHIGHEREDUCATIONB.

A,B.Com&B.Sc.PROGRAMMES 

 

RevisedCBCSw.e.f. 2020-21 

SKILLDEVELOPMENTCOURSES 

 

ScienceStream 

 

Syllabus of 

SOLARENERGY 
Total30hrs(02h/wk), 02 Credits&MaxMarks:50 

 

LearningOutcomes: 
Aftersuccessfulcompletionofthe course,studentswillbe ableto: 

1. Acquireknowledgeonsolarradiationprincipleswithrespect tosolar energyestimation. 

2. Get familiarizedwith variouscollectingtechniquesofsolarenergyanditsstorage 

3. Learn the solar photovoltaic technology principles and different types of solar cells 

forenergy conversionanddifferent photovoltaicapplications. 

4. UnderstandtheworkingprinciplesofseveralsolarapplianceslikeSolarcookers,Solarhotwatersyst

ems,Solardryers,Solar Distillation, Solargreenhouses 

 

SYLLABUS: 

UNIT-I–SolarRadiation: (6hrs) 

Sunasasourceofenergy,Solarradiation,SolarradiationattheEarth’ssurface,Measurement of 

Solar radiation-Pyro heliometer, Pyranometer, Sunshine recorder, 
Predictionofavailablesolarradiation,Solarenergy-Importance,Storageofsolar energy,Solarpond 

 
UNIT-II–SolarThermalSystems: (10hrs) 

Principleofconversionofsolarradiationintoheat,Collectorsusedforsolarthermalconversion: Flat 

plate collectors and Concentrating collectors, Solar Thermal Power 

Plant,Solarcookers,Solarhotwatersystems, Solardryers, SolarDistillation,Solargreenhouses. 

 

UNIT-III–SolarPhotovoltaicSystems:

 (10hrs)Conv

ersionofSolarenergyintoElectricity -PhotovoltaicEffect,Solar 

photovoltaiccellanditsworkingprinciple,Differenttypesof Solarcells,Seriesandparallel 

connections,Photovoltaicapplications:Batterychargers,domesticlighting,streetlightingandwate

rpumping 
 
Co-curricularActivities (Hands onExercises):(04hrs) 

[Anyfourofthefollowingmaybetakenup] 

1. Plotsunchartandlocatethesun atyourlocationforagiventime oftheday. 

2. Analyseshadoweffectonincidentsolarradiationandfind outcontributors. 
3. Connect solarpanelsinseries&parallelandmeasurevoltageandcurrent. 

4. MeasureintensityofsolarradiationusingPyranometerandradiometers. 

5. ConstructasolarlanternusingSolarPVpanel(15W) 

6. Assemblesolarcooker 

7. Desiginingandconstructingphotovoltaicsystemforadomestichouserequiring5kVApower 
8. Assignments/ModelExam. 



ReferenceBooks: 

1.SolarEnergyUtilization,G.D.Rai,KhannaPublishers 

1. SolarEnergy-Fundamentals,design,modeling&applications,G.N.Tiwari,NarosaPub.,2005. 

2. SolarEnergy-Principlesofthermalenergycollection&storage,S.P.Sukhatme,TataMc-
GrawHillPublishers,1999. 

3. SolarPhotovoltaics-Fundamentals,technologiesandapplications, 

ChetanSinghSolanki,PHILearningPvt.Ltd., 

4. ScienceandTechnologyofPhotovoltaics,P.JayaramaReddy,BSPublications,2004. 



B.Sc.,Biotechnology:ChoicebasedcreditsystemB.

Sc.,-IVSemesterW.E.F.2020-21 

BT-401(i)PlantandAnimalBiotechnology 

 

CourseObjectives 
The objectives of this course are to introduce students to the principles, practices and application 

ofanimalbiotechnology,planttissueculture,plantandanimalgenomics,genetictransformation. 

 

Unit.I 
Planttissueculturetechniques&secondarymetabolitesproduction 

Plant tissue culture: tot potency, media preparation . nutrients and plant hormones; 

sterilizationtechniques; establishment of cultures . callus culture, cell suspension culture 

,applications of tissueculture-

micropropagation;Somaticembryogenesis;syntheticseedproduction;protoplast cultureandsomatic 

hybridization – applications .Cryopreservation ,Plant secondary metabolites- concept 

andtheirimportance 

 
Unit.II 

TransgenesisandMolecularmarkers 

Plant transformation technology—Agro bacterium mediated Gene transfer (Ti plasmid),hairy 

rootfeatures ofRi plasmid ,Transgenic plants as bioreactors. Herbicide resistance . glyphosphate , 

Insectresistance- Bt cotton, Molecular markers - RAPD, RFLP and DNA fingerprinting-principles 

andapplications. 

 

Unit.III 
Animaltissueculturetechniques 

Animal cell culture: cell culture media and reagents; culture of mammalian cells, tissues and 

organs;primary culture, secondary culture, cell lines,stem cell cultures; Tests: cell viability and 

cytotoxicity,Cryopreservation.Transfectionmethods(calciumphosphateprecipitation,electroporation,

Microinjection)andapplications. 

 
Unit.IV 
Transgenicanimals&GeneTherapy 

Production of vaccines, diagnostics, hormones and other recombinant DNA products in 

medicine(insulin,somatostatin,vaccines),IVF,ConceptofGenetherapy,Conceptoftransgenicanimals.M

eritsanddemerits-Ethicalissuesinanimalbiotechnology 

 

UnitV 

Bioethics,BiosafetyandIPR 
 

Bioethicsin cloning andstem cell research,Human andanimal 

experimentation,animalrights/welfare. Bio safety-introduction to biological safety 

cabinets; primarycontainmentfor biohazards; biosafety levels; GLP,GMP, Introduction 

to IPR-Types ofIPR:patents,trademarks&copyright. 



 

B.Sc.,Biotechnology:ChoicebasedcreditsystemB.

Sc.,-IVSemester W.E.F.2020-21 

BT-

401(ii)Environmental&IndustrialBiotechnologyLearning Objective 

This course aims to introduce fundamentals of Environmental Biotechnology. 

Thecourse will also give an insight in introducing major groups of microorganisms and 

theirindustrialapplications 

Unit.I 

PollutionTypesandControl 

EnvironmentalBiotechnology-EnvironmentalPollution:Typesofpollution,airpollution& 

its control through Biotechnology, Bio filters, Bio scrubbers, Bio tricklingfilter. Water 

pollution and its management: Measurement of water, pollution, 

sourcesofwaterpollution.Microbiologyofwastewatertreatment,aerobicprocesses,activat

edsludge ,oxidation ponds, trickling filters ,and rotating biological contactors. 

Anaerobicprocesses :Anaerobicdigesters, upwardflowanaerobicsludgeblanketreactors. 
UNIT-II 

Bioremediation 

BiodegradationandBioremediation.Concepts&principlesofBioremediation 

,Bioremediation of Hydrocarbonsandits applicationsDegradation of 

pesticidesandothertoxicchemicalsbymicroorganism.RoleofgeneticallyEngineeredmicro

bes 
,ConceptofPhytoremediation, ,environmentalsafetyguidelines. 

UNIT III 

Biofuels 

Biofuels-

biogas,microbialgroupsinvolvedinbiogasproduction&interactions,factorsaffectingbiogaspro

duction,Biofertilizers,Vermiculture. 

UnitIV 

BasicprinciplesofMicrobialtechnology 

Industrially important microbes, its screening, selection and identification. 

Maintenanceand preservation of industrially important microbial cultures. Strain 

Improvement,Basicconceptsoffermentation;Designoffermenter andapplications 

UnitV 

CommercialProductionofMicrobialproducts 

Microbial technology productsandapplications;Microbial production of 

Organicacids(Lactic acid, citric acid), Amino acids (Glutamic acid, Aspartic acid and 

Lysine).Fermentationbymicrobesforfoodadditives:dairyproducts(Cheese,Yogurt),beve

rages (Beer,Wine) and antibiotics (Streptomycin, Pencillin)in animal and 

plantbiotechnologyandtheirapplications. 



Beneficialmicroorganisms inAgriculture:Biofertilizer(BacterialCyanobacterialandFungal), 

microbialinsecticides,MicrobialagentsforcontrolofPlantdiseases,Biodegradation,Biogas 

production,Biodegradableplastics,PlantMicrobeinteractions. Diseasescausedbybacteria 

andfungitovariouscommercialandfoodcrops(2exampleseach)Managementofsoilbiota 

formaintainingsoilfertility.Convertionofwastelandsintofertilelands.Managementofsoil 

VthSEMESTERPAPERS 

THERE WILL BE THREE PAIRS OF EACH DOMAIN OF 

CORECOURSE.STUDENT HAS TO CHOOSE ONE PAIR FROM 

EACHDOMAIN. 

A–PAIR 

B.ScMICROBIOLOGY(CBCS)REVISEDSYLLABUS-2020 

MBTA1–FOOD,AGRICULTUREANDENVIRONMENTALMICROBIOLOGY 

 

 

UNIT–1 No.ofHours:8 

Intrinsic and extrinsic parameters that affect microbial growth in foodMicrobialspoilageoffood-

fruits,vegetables,milk,meat,egg,breadandcannedfoodsFoodintoxication(botulism).Food-

bornediseases(salmonellosis)andtheirdetection. 

UNIT– II No.ofHours:8 

Principles of food preservation - Physical andchemical methods.Fermented Dairy foods ñ 

cheeseandyogurt.Microorganisms as food ñ SCP, edible mushrooms (white button, oyster 

andpaddystraw).Probioticsandtheirbenefits. 

UNIT–III No.ofHours:8 

Soil Microbiology: Microbial groups in soil, microbial transformations of carbon,nitrogen, 

phosphorus and Sulphur, Biological nitrogen fixation. Microflora ofRhizosphereandPhyllo 

spheremicroflora,microbesincomposting.Importanceofmycorrhizalinoculums,typesofmycorrhizaeas

sociatedplants,massinoculums.ProductionofVAM,fieldapplicationsofEctomycorrhiza. 

UNIT-IV No.ofHours:8 
 

 

 

 

 

nutrients. 

 
UNIT–V  No. ofHours:12 

Terrestrial Environment: Soil profile and soil microflora. Aquatic Environment:Microflora of 



fresh water and marine habitats. Atmosphere: Aeromicroflora 

anddispersalofmicrobes.Extremophiles.Nutrientcycling-Carbon,nitrogen,phosphorus. Methods to 

detect portability of water samples. Outlines of SolidWaste management: Sources and types of 

solid waste, Methods of solid 

wastedisposal(compostingandsanitarylandfill).Liquidwastemanagement:Composition and 

strength of sewage (BOD and COD), Primary, secondary andtertiarysewagetreatment. 



B.Sc.,Biotechnology:ChoicebasedcreditsystemB.

Sc.,-IVSemesterW.E.F.2020-21 

BT-401(i)PlantandAnimalBiotechnology 

 

CourseObjectives 
The objectives of this course are to introduce students to the principles, practices and application 

ofanimalbiotechnology,planttissueculture,plantandanimalgenomics,genetictransformation. 

 

Unit.I 
Planttissueculturetechniques&secondarymetabolitesproduction 

Plant tissue culture: tot potency, media preparation . nutrients and plant hormones; 

sterilizationtechniques; establishment of cultures . callus culture, cell suspension culture 

,applications of tissueculture-

micropropagation;Somaticembryogenesis;syntheticseedproduction;protoplast cultureandsomatic 

hybridization – applications .Cryopreservation ,Plant secondary metabolites- concept 

andtheirimportance 

 
Unit.II 

TransgenesisandMolecularmarkers 

Plant transformation technology—Agro bacterium mediated Gene transfer (Ti plasmid),hairy 

rootfeatures ofRi plasmid ,Transgenic plants as bioreactors. Herbicide resistance . glyphosphate , 

Insectresistance- Bt cotton, Molecular markers - RAPD, RFLP and DNA fingerprinting-principles 

andapplications. 

 

Unit.III 
Animaltissueculturetechniques 

Animal cell culture: cell culture media and reagents; culture of mammalian cells, tissues and 

organs;primary culture, secondary culture, cell lines,stem cell cultures; Tests: cell viability and 

cytotoxicity,Cryopreservation.Transfectionmethods(calciumphosphateprecipitation,electroporation,

Microinjection)andapplications. 

 
Unit.IV 
Transgenicanimals&GeneTherapy 

Production of vaccines, diagnostics, hormones and other recombinant DNA products in 

medicine(insulin,somatostatin,vaccines),IVF,ConceptofGenetherapy,Conceptoftransgenicanimals.M

eritsanddemerits-Ethicalissuesinanimalbiotechnology 

 

UnitV 

Bioethics,BiosafetyandIPR 
 

Bioethicsin cloning andstem cell research,Human andanimal 

experimentation,animalrights/welfare. Bio safety-introduction to biological safety 

cabinets; primarycontainmentfor biohazards; biosafety levels; GLP,GMP, Introduction 

to IPR-Types ofIPR:patents,trademarks&copyright. 



 

B.Sc.,Biotechnology:ChoicebasedcreditsystemB.

Sc.,-IVSemester W.E.F.2020-21 

BT-

401(ii)Environmental&IndustrialBiotechnologyLearning Objective 

This course aims to introduce fundamentals of Environmental Biotechnology. 

Thecourse will also give an insight in introducing major groups of microorganisms and 

theirindustrialapplications 

Unit.I 

PollutionTypesandControl 

EnvironmentalBiotechnology-EnvironmentalPollution:Typesofpollution,airpollution& 

its control through Biotechnology, Bio filters, Bio scrubbers, Bio tricklingfilter. Water 

pollution and its management: Measurement of water, pollution, 

sourcesofwaterpollution.Microbiologyofwastewatertreatment,aerobicprocesses,activat

edsludge ,oxidation ponds, trickling filters ,and rotating biological contactors. 

Anaerobicprocesses :Anaerobicdigesters, upwardflowanaerobicsludgeblanketreactors. 
UNIT-II 

Bioremediation 

BiodegradationandBioremediation.Concepts&principlesofBioremediation 

,Bioremediation of Hydrocarbonsandits applicationsDegradation of 

pesticidesandothertoxicchemicalsbymicroorganism.RoleofgeneticallyEngineeredmicro

bes 
,ConceptofPhytoremediation, ,environmentalsafetyguidelines. 

UNIT III 

Biofuels 

Biofuels-

biogas,microbialgroupsinvolvedinbiogasproduction&interactions,factorsaffectingbiogaspro

duction,Biofertilizers,Vermiculture. 

UnitIV 

BasicprinciplesofMicrobialtechnology 

Industrially important microbes, its screening, selection and identification. 

Maintenanceand preservation of industrially important microbial cultures. Strain 

Improvement,Basicconceptsoffermentation;Designoffermenter andapplications 

UnitV 

CommercialProductionofMicrobialproducts 

Microbial technology productsandapplications;Microbial production of 

Organicacids(Lactic acid, citric acid), Amino acids (Glutamic acid, Aspartic acid and 

Lysine).Fermentationbymicrobesforfoodadditives:dairyproducts(Cheese,Yogurt),beve

rages (Beer,Wine) and antibiotics (Streptomycin, Pencillin)in animal and 

plantbiotechnologyandtheirapplications. 



 

VthSEMEISTERPAPERS 

THERE WILL BE THREE PAIRS OF EACH DOMAIN OF 

CORECOURSE.STUDENT HAS TO CHOOSE ONE PAIR FROM 

EACHDOMAIN. 

A–PAIR 

B.ScMICROBIOLOGY(CBCS)REVISEDSYLLABUS-2020 

MBTA1–

FOOD,AGRICULTUREANDENVIRON

MENTALMICROBIOLOGY 
 

 

 

UNIT–1 No.ofHours:8 

Intrinsic and extrinsic parameters that affect microbial growth in 

foodMicrobialspoilageoffood-

fruits,vegetables,milk,meat,egg,breadandcanned

 foodsFood intoxication (botulism).Food-borne

 diseases(salmonellosis)andtheirdetection. 

UNIT– II No.ofHours:8 

Principles of food preservation - Physical 

andchemical methods.Fermented Dairy foods ñ 

cheeseandyogurt. 

Microorganisms as food ñ SCP, edible mushrooms (white button, oyster 

andpaddystraw).Probioticsandtheirbenefits. 

UNIT–III No.ofHours:8 

Soil Microbiology: Microbial groups in soil, microbial transformations of 

carbon,nitrogen, phosphorus and sulphur, Biological nitrogen fixation. 

Microflora 

ofRhizosphereandPhyllospheremicroflora,microbesincomposting.Importanceof 
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