SUPPORTING DOCUMENTS FOR 1.3.2

1.3.2 Number of courses that include experiential learning through project
work/fieldwork/internship during the year
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Environmental Studies (EVS)

Ability Enhancement Compulsory Course (AECC-I) for all undergraduate courses

Ay Enhancemant Compulsosy Courss 2

I[ntroduction

Contant: The Compulsory course on Envircnmental Studles at Undergraduate level (AECC-
I} aims to train atudents to cater to the nesed for ecological citizenship through development
of a sirong foundation on the critical inkages betwean ecology-aociety -aconoITIy.

Learning Outcome based approach to Curriculum Planning

1. Graduate Attributas In Subject

a.  Disciplinary knowladge
Enabia students to devalop a comprabensive understanding of varlous facets of e farms,
eaologleal processss, and the irrpacts an e By horaos dodng the Anthropocans an.

b. Critical thinking
Bulld capatliities tor ity rebevant envicovrmertal [saoss, soabyses the varlaos occerdyiog
causss, avalusts the practices and pollzies, ard develaps frarisooek to rivkoe Informed
desisions.

. Morsl and sthical awarensas/reasoning
Cavalap armpatiy for all ke forrms, appreciation for the various scolagioal inkages withie the
waly of e, awarscans and mepesibiity towards spvicoarmental protection and naturs
prasarvation,

Z Programme Learning Cutcome in course

TAe course will empower the undergraduate studentrs through:

L  Gaining of n-depth knowlsdge on natursl processes and ressucces that sustaln e and
POVET) SCOMoMTY.

L  Understanding and pradicting the consaquances of human astlons an the web of e,

global ezonomy, and quality of human Nfe,

Devaloprrent of critcal thinking for shaping strategles {(sclentiflc, soclal, sconomie,

administrative, acd iegall for envikenmeantal protection, consacvation of biodivemnity,

acvircnimental aquity, and sustalnabls development.

. Acquisiticon of wvalues and attitudes towesrds undemtanding complex  snviconmental-
sconomic-social challenges, and active participation B solving currant snwronmental
probiema and preventing the futurs ones.

Y. Encouraging adoption of sustainabilty an & practics i e, sockety, and irdustry.

3 Qualification Description

Gradunates will evolve into ecologically, environmenally. and socially informed and responsible
citizens who are empowered to protect the natural rescurces while ensuring sustainable lifestyle and
developmental model.

Attested by the Principal,
Shivaiji College (University of Delhi)
Envwonnuentsl Studw
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Environmental Studies (EVS)

Ability Enhancement Compulsory Course (AECC-I)

Abilly Erihancetiann Cormpultary Sourte )

Environmantal Studles

Compulesory course on Environmental Studies at UG leved {AECC I

Course Learmning Outcomesa

The course will empower the undergraduaie siuderis by kelping them io:

i. Galn n-depth knowledge on natural processes and rescurces that sustain Ie and
JOVEIT aCorHmyY.

ii. Understand the consequences of human actkona on the web of iife, gicbal economy,
and quality of human Ife.

iii. Develop critical thinking for shaping atrategies {aclentific, social, eccromic,
administrative, and legall for envircnmental protectlon, conservation of blediversity,
envivonmental equity, and sustalnable development.

iv. Acquie wvalues and aitHudes towsrds understanding complex enveonmental-
economic- aoclal challenges, and active participation In sclving cument environmental
problems and preventing the future cnea.

v. Adopt austalnabliity aa a practice in Ife, society, and industry.

Unit 1
Introductien to Environmental Studles {2 lostumes)
« Multidiaciplinary nature of envonmental studea; compenents of enwircnment:
atmesphere, hydrosphere, lithoaphere, and bicsphere
» Scope and importance; Concept of auatalnabliity and sustainable development; Brief
hiatory of envircnmentallsm

Suggested Readings
1. Ravaen, P.H, Hassarzahi, .M., Hager, W.C, Gift, M.Y., and Barg, L.R. {201 5). Envirarsmant, 8th
Editton. Wilsy Publiahing, USA. Chapter 1 {Pages: 1-17); Chapter 2 {(Pages: 22-23) Chaptar
3 (Pagea: 40, 41); Chapter 4 (Fagas: 84, 08).
2. Singh, J.8, Singh, S.F., and Qupta, S.R. (2017 Ecology. Envionmerral Sclence ard
Cormervation. S. Chand Publiisiing, Mew Daelhi. Chapter 1 (Pags: 3-28).

Linit 2
Ecosystems (8 lectures)

+ Definiticn and concept of Ecosystem

» Structure of ecosyatemn (biotic and ablotkc componenta); Functions of Ecoayatem:
Phyaical (energy flow}, Biclogical {fcod chalng, food web, ecolegical succession),
and Biogecchemical {(nutrient cyclng) processes. Concepts of producthvity,
ecological pyramids and homeostasia

» Types of Ecoaystema: Tundra, Forest, Grassland, Desert, AQuatic (pONds, SIYBAIMIA,  Shwa Colene (Univeraity of Deihi)
lakes, rivers, oceans, estuaries}): Importance and threats with relevant examples from

Imh 7 / Offici Pringi)
» Ecosystemn services (Proviaioning, Regulating, Cultural, and Supporting); Eccayatem ; ‘ J,,\ ﬁ
preservation and conservation atrategles; Basics of Ecoaystem restoration . m T B 11002
aja Garc New Dethi-110027
Enviranmentsl St

Contd.
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Environmental Studies (EVS)

Ability Enhancement Compulsory Course (AECC-I)

Abidlity Enhancement Compuleory Couras 5

Suggested Readings
1.

Unit 3

Ocium, E.P., Odum, HT., and Andrews, J. [1971). Fuandeamentals of Ecofogy. Saunders,
Phiadsiphia, IS4, Chaptar 1 {Pagas: 1-16); Chapter 2 (Pages: 18-T8); Chapiar 10 (Pages:
414-458).

Rawven, P.H, Hassareahl, O.M., Hager, M.C, Gift, MY, and Berg, LR {201 5). Ermviraramant, 9th
Edition. Wiley Publizhing, USA. Chaptar 3 (Pages: 38-52); Chapter 4 (Pages: 53-82); Chaptar
B (Fages: 100-103); Chaprtsar 8 (Pagas=: 106-128).

Singh, LS., Singh, S.F., anhd Gupta, SR (2017). Feology, Envhonmestal Sclence st
Consernvation. 5. Chahd Publishing, MNew Delhi. Chapter 13 (Pages: 207-223) Chapter 18
Pagas: 420-442: Chaptor 28 (Pages: 747-TE4).

Natyral Resources (8 ciiras)

Land resocurces: Mineralks, soil, agricultural crops, natural forest products, medicinal
plants, and forest-based industries and iivelihoods; Land cover, land use change, land
degradation, scil erosion, and desertification; Causes of deforestation; Impacts of
mining and darmn building on emvironment, forests, biod iversity, and tikal communities
Water respurces: Natura! and man-made sources; Lses of water; Over exploitation
of surface and ground water resources; Floods, droughts, and international Sinter-
state conflicts over water

Energy rescurces: Renewable and non-renewable energy sources; Use of altemate
energy souwrces; Growing energy needs; Energy contents of coal, petroleum, natural
gas and bio gas; Agro-residues as a biomass energy scurce

Cas=e studies: Contemporary Indian issues related to mining, dams, forests, energy,
octo {c.g.,. National Solar Mission, Cauvery rivor wator confliot, Sardar Sarovar dam,
Chipko movement, Appiko movement, Tarun Bharat Sangh, &tc)

Suggested Readings

1.
2.

a

Unit 4

Gadgll, M. and Guha, R. (1993). This Flssunsd L and: A Feologieal History of lndie. Univarsity
of Galifomia Prass, Berkalay, USA. (pp. 1-245),

MG Cully, P. {1998). Rfvars Ho o e erniirornmunital affeces of dams, Ih: Sfenced Rivers: The
Ecology and Politics of Laige Darrs, Fad Bookes, Neaw Yiork, LISA. Page. 20-64.

Rawven, P.H, Haszenzshl, D.M., Hager, M.C, Gift, N.Y. and Barg, LA (201 5). Environment, 9th
Edition. Wiay Publishing, LISA. Chagters 10, 11, 12, 12 (Pages: 180-263); Chapler 14 (Pagas:
272-275); Chaplar 15 [Pagas: 286-289).

Singh, J.5., Sihgh, S5.P. and Gupta, S.R. [2017). Fcology, Envirommanisl Science and
Conservation. 5. Chand Publishing, Mew Dedhi. Chaptar 25 [Pages: 623-663).

Biodiversity and Conyervation [ lechwsaa)

Definiticn of Biodiversity; Levels of biokgical diversity: genetic, species and
ecosystern diversity

India as a mega-biodiversity nation; Biogeographic zones of India; Biodiversity
hotspots; Endemic arnd endangered species of India; IUCH Red list crteria and
categories

Vale of biodiversity: Ecological, economic, social, ethical, aesthetic, and
informational wvalues of biodiversity with examples; sacred groves and their
importance with examples

Environmental Studes

Attested by the Principal,
Shivaiji College (University of Delhi)

Contd.
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Environmental Studies (EVS)

Ability Enhancement Compulsory Course (AECC-I)

Bhility FnhAnramant Cmmilsney Crmirme [

« Threats to blodiversity: Habitat loas, degradation, and fragmentation; Poaching of
wilditfe; Man-wildlife conflets; Biclegical invasion with emphaska on Indian
biodiversity; Current meas extinction crisis

+« Bioderaity conservation atrategies: in-aitu and ex-aliu methods of conservation;
Mational Parke, Wildlife Sanctuartes, and Biosphare reserves; Kayatona, Flagship,
Umberalla, and Indicator specias; Spechkes reimtroduction and transkocation

+ Casse studiss: Comtemporary Indian wildlife and blediversity lasuea, movementa, and
projects {a.g., Project Tiger, Project Elepshant, Vulture breading program, Project Great
Indian Bustard, Crocodile corsecvation project, Sient Valley movement, Save
Waeaatarm Ghats movement, atc)

Suggeated Readings
1. Frmack, R.B. [2014). Essenitiais of Consanvation Siocgy, Oxford Univarsity Presa, USA. Fage.
1-538.

2. Rawsn, P.H, Haassnzahl, D_M., Hagss, M.G, Gift, NLY. and Barg, L_R. (2015). Envirormant, 9th
Editlon. Wilsy Publiahing., USA. Chapter 5 (FPages: 97-849); Chapter 18 (Pages: 208-318).

3. Singh, J.S., Singh, 5.F. end Gupte, S.R. [2017). Ecology, Environmanial Science and
Conservation. S. Chand Publiahing, Mew Delhi. Chapters 24 (Pages: 588-800); Chapler 25
(Fages: 884-714).

Linit =
Environmental Poliution (8 lecturas)

+ Environmental poliation (A, water, soil, thermnal, and neoise): causes, effects, and
cottrols; Primary and secondary ak pollutants; Ar and water quality standarda

« HMNuclear hazards and human health riska

+ Solid waata management: Control mesauwres for various types of wban, industrial
wastae, Hazardous weata, E-wsaate, sic; Waste sagragation and diaposal

+ Pollution case stodlea: Ganga Action plan (QAPY, Dalhi air pollution and public health
issues, Piastc weaate managemeit rules, Bhopal gas tragedy, etc

Suggeated Raadings

1. Brusaasu, M.L., Papper, |.L. and Gerba, C_F. (201 8). Environmantal and Poliution Sciance, 3rd
Edilon. Acadsmic Preaa, USA. Chapler 15 (Fages: 2403-265); Chapter 18 {Pagea: 280-306);
Chapter 21 (Fagea: 352-358); Chapter 22 [Pogea: 386-374); Chapter 23 (Fagea: 378-388);
Chapter 25 (Pages: $18-428).

2. Carson, A. 2002). Silent Spring. Houghton Mn Harcowrt, USA. Fp. 1-264.

3. Rawen, P.H, Hasssnzehl, D.M., Hagsr, M.C, Gift, N.Y. end Berg, L.A. [2015). Enviconment, 9th
Ediion. Wiley Publishing, USA. Ghapter 18 (PFagea: 358-381); Chapter 21 (Pageos: 401 -421);
Chaptar 23 (Pages: 440-453). Attested by the Principal,

4. Singh, J.5., Singh, 5.P. and Gupta, S A. (2017). Ecology., Envilonmental Sclence and Shivaji College (University of Delhi)
Conmservation. 5. Chand Fublishing, Mew Delhl. Chaptera 18, 20, 12 (Pages: 445-535).

Unit & oI

Ghlobal Eavironmental [asues and Policies (7 lecturas)

+« Causes of Cimate change, Global warming, Czone layer deplstion, and Acid rain;
Impacts o human commuonities, biodiversity, giobal sconomy, and agriculture

D027

Envinrmental Studes

Contd.
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Environmental Studies (EVS)

Ability Enhancement Compulsory Course (AECC-I)

Abdlyy Enhancerant Cormpulsory Courss T

» International agreements and programmes: Earth Summit, UNFECC, Montreal and
Kyoto protocols, Convention on Biological Diversity(CBD), Ramsar convention, The
Chemicat Weapcons Convention (CEWC}, UNMEP, CITES, eic

» Sustainable Develcpment Geoals: indla'as Maticnal Action Plan on Climate Change
and ita major misslcna

+ Envircnment legialation In Indla: Wildllife Protection Act, 1972; Water {Prevention and
Controd of Pollutken) Act, 1874; Forest {Conservation} Act 1980; Ak (Prevention &
Contral of Pollution) Act, 1981; Environment Protection Act, 1988; Scheduled Tribes
and other Traditional Foreat Dwellera {Aecognition of Fovest Rights) Act, 2006

Suggested Raadings
1. DNvan, S. arrd Rosancranz, A. (2002). Envirorursectal Liny and Palfcy i india Casss, AMaleral &
Staiutes, 2nd Edition. Cxford Unlversity Prasas, India. Chapter 2 (Fages: 23-30); Chapter 3
(Fagea: 41-&0}.
2. Raven, P.H, Hessenzshl, D.M., Hager, M.C, Gift, N.Y. ard Berg, L.R. (2015). Envirorirest, 9th
Editon. Wiley Publlshing, USA. Chapter 18 (Pages: 370-378); Chapter 20 (Pages: 385-308).
3. Singh, J.S., Sikingh, S.P. rnd Guptn, S.A. 2017). Ecalogy, Snvirosmenial Sclerce and
Corrservation. 5. Chand Publistiing, New Delhi. Chapter 23 (Pages: S55-506) Chapter 30

Fages. 801-607).

Unit T
Human Communities and the Enovironment (8 lectures}
» Human poputation growth: Impacts on environment, human health, and welfare;
Carbon foct-print
»= Aeaettiement and rehabilitation of developmental project alfected persons and
communithea; relevant case studiea
» Ermvircnmental movementa: Chipko movement, Applke movement, Silent valley
movement, Blahnola of Aa@sthan, Narmada Bachao Andolan, stc
» Emvircnmental justice: National Green Tribunal and ks importance
» Emwirchmental phllcsophy: Envircnmental ethlecs; Aocke of varlous religions and
cultural practicea in environmental conservation
» Emvircnmental communicatien and public awareness: case studies (e.g., CNG
vehickea N Delhi, Swachh Bharat Abhiyan, MNational Emvironment Awareness
Campaign (NEAC), National Green Corpa (MNGC) *Eco-club” programme, etc)

Suggested Resdings
1. Divan, S. and Rosancranz, A (2002). Envirconmeartal Law and Folicy in India: Cases, hMetenal
& Stetuters, 2od Eciition. Oxford University Frass, india. Chapter 10 (Pagens: 410-4?3]
Raven, P.H, Hesserzuhl, D.M., Hager, M.C, Gift, MY, and Barg, L.A. (201 5). Ernwironmeant, St
Editton. Wiley Publishing, USA. Chapter 2 (Pages: 33-38); Chapter 8 (Pages: 148-1832).
3. Singh, J.5., Singh, S.P. and Gupta, S R. (2017). Ecology, Envicormental Scleancs sed

Cardarvation. S. Chand Publiahing, Mew Dalhi. Chaipber 1 (Pages: 23-26); Chaiprter 31 (Pageas:  Attested by the Principal,
m-m. Shivaiji College (University of Delhi)

Fisld woark/ Praciicals
{Equnl to & lsctures, Inchuding two mandatory fleld viekts)
s Flald visit to any of the acosystema faunl:l In Daihl ke Delhi Ridge/ Sanjey lake/
Yamuna river and e floodphaline efc., or any nearby lake or pnm:l. explahhg the
thecretical aspects taught In the class rcom

+ Visit to any biodlversity park/ reaerve forest/ protected aresa’ zood nursery’ natural

Extvirarindntal Stodme

Contd.
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Environmental Studies (EVS)

Ability Enhancement Compulsory Course (AECC-I)

Aty Enhmncsmant Cormpalpory ot ]

history mussum in and arcund Dedhl, such as Okhla bird sanctuary/ Asocla Bhatti
Widife Sanctuary/ Yamuna Blodiversity Park/ Sultanpur Natlonal Park, explaining the
theoretlcal aspects taught In the classroom

= \isit to a loccal poliuted site {urban/rural/ndustrial/agricultural}, wastewater treatment
plants, or landfill sites, aic

= Study of common plants and animals; basic principles of identification

= Organize a seminar/ confarence’ workshop’ panesl discussion on redevant topice for
enhancing awarensss, capacity bulldng, and critical reasoning among students

Esscntinl Readings

1. Brusssau, M.L., Pepper, |.L.. and Gerba, C.P. (2018). Envionmental and Poliution
Science, 3rd Edition, Academic Preas, USA. (pp. 1-520).

2. Divan, S. and Rosancranz, A, (2002). Envircarmental Law and Pollcy in India: Cases,
Material 3 Statutes, 2nd Edition, Oxford Unbvarsity Press, india. (pp. 1-837).

3. Gadgil, M., and Guha, R, (1983). This Fissured Land: An Ecological History of Inclia.
Univensity of Colifomia Pross, Barkeley, USA, {(pp. 1-245).

4, Raven, P.H, Hassenzahl, D.M,, Hager, M.C, Git, N.Y., and Berg, L.AR. (2015),
Ernviranrment, Bih Ecition. Wiley Publishing, USA. {pp. 1-472}.

5. Singh, J.S., Singh, 5.P., and Gupta, S.R. (2017}. Ecology, Environimearital Science and
Consarvation. 5. Chand Publishing, New Deibd. {pp. 1-842).

Wealkly Lasson Plan

Waeesk 1

Multicisciplinary nature of smironmentsl studies; components of smironment: atmogphens,
hydrosphens, Ithosphers, and Dlosphens

Scope ang importance; Concept of sustainabiity and sustsnable development; Brief history of
snvironmantallsm

Week 2

Defindtion mnd concept of Ecosystemn: Structure of scosystam (blotic and ablotic components);
Functiona of Ecosystemn: Physical {(energy fiow), Biological (food chaine, food web, ascological
asuccession), and Blogeochemical (nuirient cyclingl processea. Concepts of productivity, ecological
Pymamida and homacsiasis

Attested by the Principal,
Wask 3 Shivaii College (University of Delhi)
Typeoa of Ecoayatens: Tundra, Foreat, Grasaland, Deeart. Aquatic (ponde, streama, lakea, rdvers, 1.0 4
oceans, satuaries); Importance and threats with relavant exampliea from India dares wrErt /O
Ecoayatem asrvices {Provialoning, Regulating, Cultural, and Supporting): Ecosystem preservation
and cormervation strategles; Basics of Ecosystem restonation

Waek 4

Land cover, land use change, land degradaton, soll ermosion, and desertfication; Causes of
delorestation; Impacts of mining and dam bullding on snvimnment, forssts, blodivarsity, and tribal
communites

Matural and man-made sources of water, Lises of water, Cver axploitation of surface and grournd
watér redourcas; Floods, drougimta, and Intemutional & inter-stade conflicts over wader

Contd.
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Environmental Studies (EVS)

Ability Enhancement Compulsory Course (AECC-I)

Aty Enhancemant Codmpumory Conirss

Racawabis and ron-renmysbis anengy souccas: Uss of altemate snengy sources; Growing amergy
rends: Ensrgy contacta of soal, petrolaur, netursl gas aod bio gas; Agro-resicuss as & Giomass
STHCQY BOUNCS

Cana stodies: Contamporary e lssoes reiated to rminiag, dams, farmats, ansggy, obe (o.g., Nationsi
Soler Wssion. Cauvery river witer conflict, Sardac Sarovar dam, Chipko moverment, Applko
moverent, Tarun Bharat Sangh, ste).

Wask &

Cfindtlon of Biodiversiy: Lavels of blolopical diveralty; India as & mage-blodhqersity nation;
Biogeasgraptile zovies of Indla; Blodiversity botapota; Endemic and aodangered spacias of India;
IUCH Rad llat critacia and categorfes

Value of blodvarsity: Ecologlcal, sconamic, sockal, sttlcal, sesthetic, and inrformational valuves of
biodivaraity with axamples; sacred groves and thei importancs with sxemples

Weak 7-0

THraats to blodiversity: Habxtat koss, degradation, and fregrectation; Poaching of wildite; Maco-wikdife
confiicta; Bioclagical invasion with smphasis on Indien Blodbersity: Corent mass socticebion crisks;
Biociveraity conservation atmisgian: In-altu and so-situ mathods of conservation; MNabional Pardes,
Wilcite Sanctusres, iod Biospliars réserved; Keyatarne, Flagstip, Umbrells, and Indicator speciss;
Specian raintradustion andg trarslocation

Cans studles; Contermponiry Indian wilkiite and biodiversity ssuss, movarments, and projects {eg.
Project Tiger, Project Elaphant, Vultues breadicg program, Project Gesat dian Bustard, Crocodike
conasrvation praject, Silact Vitlley movament, Save Yaatern Qhats droneement, ebe)

Waak &

Envirorrmantal pollution (Adr, water, sall, theamal, and nakse): causas, effects, and controls; Primacy
ard secondary air polutarts; Al and watsr quality stanciscds

Ralatsd case atudies

Waak 10

MNuciear hazarcs ard homan heaith rdaks; Control measures for varous types of urban, indusinial
waate, Harardous waste, E-waste, ste; Wastas segregation arnd ciapossl

Ruistad case studies

Waak 11

Causeas of Climats changs, Global wanming, Czors layer deplation, and Ackd min; Impacts on oo
communitiens, bicdiveraity, global scomomy, snd sgriculturs

Intamational agresrmants and progeammes: Earth Summit, UNFCCC, Montreal and Kyoto protocols,
Corventlon on Blological Diveraslty{CBLY, Ramsar convention, The Chamical Weapons Convantion
{CWC), UNER, CITES, et

Waak 12

Sustainabls Ceavalopmeant Goals: India’s Natlonal Action Plan on Climate Changs and s malar
misshons

Wildilte Protection Act, 1672 Water (Pravention amd Control of Pollution) Act, 1574; Fovest
{Coraarvatiom) Act 1880: Alr (Prewvention & Contral of Palublon] Act, 1881; Envieorrment Protection
Act, 1988; Sctadubsd Tribes and other Traditional Farssat Dwallars (Recogaition of Foreat Righta) Act,
2008

Waak 13

Hurnan population growth: Impacts on sovirmrmeant, hurrman heatt, and weifsrs; Carbson foot-print;
Racserttiarmart ard retusbllibation of developrrecial project aifecbed parsonrs aod Sorrruriting: rebevact
case dtucies: Envicoormerdal movernents: Chipks moversnt, Agplka  coveerrent, Sillect valley
moverent, Bistincia of Rajaathan, Narmada Bastao Andolan, ets; Ecvironomsotsd justies: Matiomnsl
Girsan Tribbucal g (88 irmoortarncs

Weak 14

Environnugantal Studan

Attested by the Principal,
Shivaiji College (University of Delhi)

Contd.
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Environmental Studies (EVS)

Ability Enhancement Compulsory Course (AECC-I)

Arullly Enhpncemant Cormpulsory Courpe 10

Enviracmeantal philosophy : Ervdronmecitsl ethica; Roke of varlous relghons Scod cufburl prachonss i
ermvironrmental conservation

Erviratumental communication and public scrvarsness: cass studlse (8.g9., CHNG vehicies i Delti,
Swachh Bharst Abhlyan, National Ermdronrment Avwarsoess Campalgn (MEAC), National Graan Corps
{NGC) “E0o-Club™ progrirmrs, S1e)

Wesak 15-18
Practical/project
+ Flald viek to any of the scosystams found in Delnd like Dalhi Ridge’ Sanjay lake' Yamuna river
and ita foodplaina atc., or any naarby lake or pond, axplaining tha theoratical aspacts taught
In tha class room

a \Vialt o any blodiveralty park/ resarve forest/ protected amea’ oo/ nursary’ natural history
muasum i and sround Delhl, such s Okhla bind sanctuary’ Aacia Bhattl VWikciife Sanctuary”
Yamuna Bloohversity Park/ Sutenpur National Park, explaining the theoretical aspects taught
In the classnoom

a Visit to a local poliuvted site (urban/rural/industrial/agricuttural), wastewater treatmant plarts,
or landfill sites, etc

s Crganize a seminar/ confenence’ workshop' panel GHCusson on nelevent topice for enhancing
swareness, capeacity buliding, and criical reasoning among students

= Basic exerciss 1o Calculats and Assest cabon f0OIEANL, SoND Wosta JeNErAtion’ water
ConsuMption for & speciic duration at individual! tamily/ coliege’ loGality lewvel.

Teaching Leaming process

The teaching=lcaming methodologics are designed 10 provide the undergraduate students a
comprchensive undersianding of the subject in g simplistic manner as well ps evoke critical
reasoning und analytical thinking among them, The varicus approaches 10 icaching=leaming
process include classroom lectures, video presentations, and ICT enabled teaching tools, For
enhancing practical understanding, fickd visits are encoumaged 1o relevant places in Delhi like
Biodiversity parks, Protected arcas, Wetlands, Sewage treatment plants, ctc.

Agsssssment methods
1. Written examinations (Semester axams, Internal assesament)
2. Project work and reporta redatad 1o field vigits and practical leaming
3. Assignmentiorasentations on any coNtemporary maronmesntal s

Kayworcs -
Environment, Ecosystemn, Biodiversity, Conservation, Pollution, Natural ReSOUrGEs, o corens unoaiy of Deihi
Environmental Degradation, Protection, Sustainable Development, Climate Change, .

Environmental Justice, Eavironmental Ethics, Environmental Communication adsad

=1 s, T mES, Bﬁﬂﬁﬂ'—ﬁowﬂ Ring Road, Raja Garden, New Delhi — 110027 » HTRE/OFf.: 01125155551
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Syllabus of Intellectual Property Rights
B.Sc. Life Science, Semester 1V

Intellectual Property Right
(LSSE6)
Skill-Enhancement Elective Course - (SEC) Credit:4

Course Objective(2-3)

To have knowledge of roles regulations, laws and processes of patents, copyright trademarks
and concepts of traditional knowledge and protection of plant vareties

Course Learning Outcomes

Students would have decp understanding of patents copyrights, their importance. They can
think about the importance of traditional knowledge, bio-prospecting, biopiracy. They would
gain the knowledge of farmers rights and the importance on indigenous plant varieties,
concept of novelty and biotechnological inventions

Unit 1

Introduction to mtellectual property right (IPR) (2 lectures)
Concept and kinds Economic importance. IPR in India and world: Genesis and scope. some
important examples.IPR and WTO (TRIPS. WIPO).

Unu 2

Patents (3 Lectures)
Objectives, Rights, Patent Act 1970 and its amendments. Procedure of obtaming patents,
Working of patents. Infringement.

Attested by the Principal,
50 Shivaiji College (University of Delhi)
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Una 3

Copynights {§ Lectures)
Introduction, Works protected under copyrght bw, Reghts, Tramder of Copyrght,
Infrmgernent

Uit 4

Frademarks () Lectures)
Obgectives, Types. Rights, Protection of goodwill, Infrmgement, Passng ofl Defemes,
Domsan ssme

Unit §

Geographacal Indications (3 Lectune)
Objectives, Justification, Intermations] Posstion, Multilsteral Trestes, Natioms! Level Indan
Postion

Unt &

Protection of Tradtwmal Knowledge (4 Lectures)

Obpective, Concept of Traditonal Knowlkedge. Holders, fssues concernmg. Bio- Prospectmg
and Buo-Pracy, Allermative ways, Profectainiity, noedfor 3 Sus-Generrs regime. Teadtional
Koowledge on the Internations] Arens. of WTO, & Natwenl level Tradtonsl Kaowledee
Dregatal Library

Unat

Industras] Desiges (2 Lectires) Obgoctives, Rights, Assipnments Infregements, Defiences of
Design Infrngemers

Unt 8§

Protectwn of Plant Varsties (2 Lectunes)

Plast Vareties Protecton: Obgectives, Justification, Intermatoosl Postion, Mlant vanctaes
protection i lads Rights of Obgectne, Appheations, Comcept of Nowelty, Concept of
mventive sdep. Mcroorpansems, Moral boues farmens, Heeodons and Resesschons Natiomu)
gene bank, Henelit sharwg Protecton of Plast Varetses and Facmen' Rights Act, 2001

Umt 9

$

Attested by the Principal,
Shivaiji College (University of Delhi)
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Informaton Technology Related Intellectual Property Rghts (4 Loctunes)
Computer Software and lntellectusl Property, Datshese snd Data Protection, Protecton of
Seme-conductor chips, Domaun Name Protecton

Uput 10
Buotechnology and Inteliectual Property Rights (4 Lectures)
Patenting Buotech Inventons

Practical

Patent seusch

Trademark search

copyright minagement | Plagarm checkby Urdcundand other avadable sofiware,

Geographical Indscaton

food- Makibar popper, Basemati nce, Danjoclng Tea, and Roguefort cheose.

handloons (Kot Dona, Banaras: Sars, Muga Silk, Kanchpusam),

Industry (Mysore agarbatti. Fern Goa, ChampagneFrance)

Natural resources- Makruna marbles Two cwample of cach category Broperacy- noem,

furmeric

9. Industrial designs- Jeweky dewgn, char design. car desgn. Bottle desggn. Aircrall
desagn,

10. IPR ¢ dary

A e

»®

References

1. Acharya NK. (2001).Text Book oa Imtellectnal Property Rights: (copuright,
Trodemark. Putemt Design. Geographical Indications Prostection of New Plont
Varieties & Farmers Rights and Protection of Biodiversity) Hyderabad: Asis Law
Houwse

Bhandar: M K. (2017} Central Low Publication’s Law Relating to lntellectual
Property Rights (IPR). Uttar Pradesh, Central Law Pubbcations

3 Gogi S P Intellectual Property Rights (IPR) For 851 & L1 8 Hyderabad: Asa

Law Hoese.

|53

Teaching Learning Process

Attested by the Principal,

Theory: The theory topscs are covered = kctures with the help of PowerPoat presentations Shivaii College (University of Delhi)
and the chakboard Students sre encoursged 10 ssk questions. The readmg bt has been . - {
sutably spgraded When the emtee syvllabes o completed, s few ketures are devoted o %ﬂ:@‘;lm/maungmaw
dmcus the previous yeoars' question papers, thus prepermyg the students for the et fon feravofl HEIfYENET / Shivafi Colloge
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B. Sc. Life Science Semester 1V

Syllabus for Core Paper: Genetics and Evolutionary Biology

LS Core IV: Genetics and Evolutionary Biology

Course Learning Objective:

The focus of first half of this course is to familiarize students with basic principles of genetics
and its application in understanding of real-life hereditary conditions. The second half of the
course aims at imparting fundamental understanding of evolutionary processes and how it works
in context of populations.

Learning Outcome:

Students would be able to understand the fundamentals of Mendelian inberitance and its

exceptions, They would be able to appreciate various other gene interactions like co-dominance,

incomplete dominance, lethal alleles and pleiotropy. Further, students would be able to describe

the concepts of linkage and crossing over and their usage in constructing gene maps.

* Help students understand the basic principles of pedigree analysis and will be able to
construct and analyse pedigree related problems for inherited traits.

* Students would gain knowledge on chromosomal and genetic mutation.

* Students would be able to describe the chromosomal sex-determination mechanisms and
dosage compensation.

* Students would be able to understand the major events in history of life and major theories of
evolution.

® Students would be able to appreciate the contribution of fossil studies in evolution and the
phylogeny of horse.

* Students would be able to calculate the gene and allele frequency using Hardy-Weinberg law
and analyse population genetics problems. T

* Students would understand the fundamental concepts of natural selection, speciation, mass
extinction and macro-evolution.

Course Content:
Theory(Credit 4) 60 hrs

Unit 1: Mendelian Genetics and its Extension 10hrs
Mendel’s work on transmission of traits. principles of inheritance, chromosome theory of
inheritance, incomplete dominance and co-dominance, multiple alleles, lethal alleles, epistasis.
pleiotropy. polygenic inheritance, sex linked inheritance, extra-chromosomal inheritance
Chapter-3, 4, 9, 23: Klug & Cummings

Unit 2: Linkage. Crossing Over and Chromosomal Mapping 6hrs
Linkage and crossing over, recombination frequency as a measure of linkage intensity. two
factor and three factor crosses, interference and coincidence, somatic cell genetics - an
alternative approach to gene mapping

Chapier-5: Klug & Cummings; Chaprer-7: Pierce

Unit 3: Mutations Shrs

Attested by the Principal,
Shivaiji College (University of Delhi)
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Chromosomal mutations (classification, types and examples). gene mutations (types and
classification)

Chaprer-8, 1: 5 Kiug & Cummings

Unit 4: Sex Determination 2hrs
Chromosomal mechanisms, dosage compensation
Chaprer-7: Klug & Cummings

Unit 5: History of Life and Introduction to Evolutionary Theories Shrs
Major events in history of life, Lamarckism, Darwinism, Neo-Darwinism
Chaprer-22: Campbell

Unit 6: Direct Evidences of Evolution 4hrs
Types of fossils, incompleteness of fossil record, dating of fossils, phylogeny of horse
Chapter-4: Futuyama

Unit 7: Population Genetics and Processes of Evolutionary Change 12hrs
Hardy-Weinberg law (statement, derivation and applications), evolutionary forces upsetting H-W
equilibrium (concepts only), organic variations, isolating mechanisms, natural selection and its
types, artificial selection

Chaprer-25: Klug & Cummings

Unit 8: Species Concept Ghrs
Biological species concept {advantages and limitations), modes of speciation
Chaprer-24: Campbell; Chapter-24: Swrickberger

Unit 9: Macro-evolution Shrs
Macro-evolutionary principles (example: Darwin’s Finches)
Chaprer-21: Futuyama

Unit 10: Extinction Shrs
Mass extinction (causes, names of five major extinctions, K-T extinction in detail), role of
extinction in evolution

Chaprer-23: Ridley

Practical [Credits: 2]

I. Study of Mendelian inheritance and gene interactions (non-Mendelian inheritance) using
suitable examples (chi-square analysis).

2. Study of linkage, recombination, gene mapping using data.

3. Study of human karyotypes (normal and abnormal).

4. Study of homology and analogy from suitable specimens/pictures.

5. Pedigree analysis of some human inherited traits.

6. Study and verification of Hardy-Weinberg Law by Chi-square analysis. Attested by the Principal,
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The whole course envisages a lot of student-teacher interactions. The real-life relevance of both
genetics and evolution makes it necessary that the teaching-leaming strategies should involve
discussions among students, guided by the teacher. There is ample opportunity for students to
analyse genetic and evolutionary data, and develop skills in various simulation exercises. Visit to
a natural history museum could be suitably integrated with the course content.

Assessment Methods:

Following assessment methods are suggested:

* Summative assessment comprising of written tests and viva-voce.

* Formative assessment with exercises involving genetic data analyses, evolutionary processes’
simulations, and linkage mapping.

* Wrilten report on the leamning of museum visit.

Keywords:

Mendelian inheritance, Multiple alleles, Penetrance, Epistasis, Pleiotropy, Gene, Chromosomal
mapping, Recombination, Interference, Mutations, Mutagens, chromosomal aberrations, Sex
determination, Dosage compensation, Nuclear inheritance, Mitochondrial inheritance, Polygenic
inheritance, Complementation, Transposons, Ty elements, Ac-Ds elements.

Recommended Books:

+ Snustad, D.P., Simmons, M.1. (2009). Principles of Genetics. V Edition. John Wiley and Sons
In.

 Klug. W.S., Cummings. M.R., Spencer. C.A. (2012). Concepis of Genetics. X Edition.
Benjamin Cumming

 Pierce B. A. (2012). Generics-A Conceptual Approach. IV Edition. W. H. Freeman and
Company

Suggested Readings:
* Russell, P. J. (2009). Generics- A Molecular Approach. 111 Edition. Benjamin Cummings

* Griffiths, A.JJF., Wessler, S.R., Lewontin. R.C. and Carroll, S.B. Introduction to Genetic
Analysis. IX Edition. W. H. Freeman and Co.

® Gardner, E.]., Simmons, M.J., Snustad, D.P. (2008). Principles of Generics. VIII Edition.
Wiley India

Online Tools and Web Resources:
*  htipsd/swayam. gov.infcourses/4922- genetics-and- genomics

*  httpsJ//swayam. gov.in/course/96-genetics Attested by the Principal,
*  hitpsJ//www.coursera org/leam/genetics-evolution h ;‘ : T"e R Dez
% i 3 v | S A—lten
* https//onlinelearning. hms harvard.eduwhmx/courses’hmx -genetics/ )mfm s / Oficiating Principal
* httpsy/leam. genetics.utah. edw/ &lwﬁg;hm@);ml::n
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