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Az S Az
N Department of Environmental Sciences N
¥ N yataRor g faymT - X
\ly/ i \lz
N INDEX N
%:é S.No. Course Name Course Code é:é
>o< 1. Toxic and Hazardous Waste Management/fauTad Td WS MUY ENV 523 >o<

| yas— |
):( 2. Environmental Toxicology/aataRuita faufasm ENV 577 ):(
)K 3. Waste Management/3TqfRTg IIH%F-I ENV 411 >:<
\ 4. Carbon Management/@ T W&e ENV 577 \/
7N 5. Indian Traditional Knowledge System/MRd 1 URUIR® T HUTTEHt ENV 450 7N
;:é 6. Basic spectroscopy techniques in Environmept/W‘h?‘UT T MURYA ENV 460 ):(
Az \lz
N i Literature Review, research proposal and IPR (Theory)/STiged THI&T, ENV593a N
Sk ST T U T HUaT PR (Rieid) Sk
Alz 8. Environmental Pollution and Health/ TTaR Ui UgWUl Ud WA ENV501 N2
::: 9. Environmental Sustainability and Governance/ TATaRUY fRURT g ENV514 :::
7N N
>:< 10. Environmental ChemistryNTIﬁTUﬂ'q A fagm= ENV 403 %:é
2 11. Environmental Impact Assessment/JaiaRolig YHTG 3Tl ENV 524 2
7N 12. Nano-Techniques and Environment/A=l-d@-1e Td UaTaRo1 ENV 528 N
%:é 13. Introduction to Ecology/ UTRTRUfd®! o1 U= ENV 401 ;:é
Az 14. Introduction to Earth Process/gdt @t ufsparat &1 uR=rg ENV 402 Al
7\ 15. Water Resources and Management/STel ST 3R Uee ENV 573 7\
Sk 16. Basics of Soil Science/qqT fagiT ®1 gi-aTdt ard ENV 583 Sk
)K 17. Environmental Geochemistry/TRITaRUIg Y-TATG ENV 525 >:<
\ 18. Biogeochemistry/aa-‘lj;w o= ENV 585 \
N 19. Energy and Environment/3sll 3fiR TaiaRur ENV 404 N
sk |2 Academic Writing/R1&f0res o= ENV 505 3k
W/ 21. Atmospheric Science/dTIHSeY fasm= ENV 516 I/
z:f 22. Research Methodology for Envirogg'ei%tal Science/qaTaRuT fag= & =Ny ENV580 z:j
7N 7N
>E< 23. Environmental Nano and Polymer Scie’ncefq'Q'fT:ITUﬂ'q A1 3R g ENV589 >E<
%:é 24. Polymers and Plastics/ SgA® 3R WIRCH ENV512 9:%
%:é 25. Biopolymers and Environment / Si9-§g@® 3R TaaRor ENV513 ;:é
W/ 26. Green Energy and Technologies/ ¥ Seil ud wenffear ENV515 \/
7N 27. Climate Change/STAIdR] Uivad= ENV 510 7N
%:é 28. Bioresources & Environmental Biotechnology/std HHTY Td gatavuitg ENV 591 ;:é
A\lz \lz
N 2e) Analytical and Statistical Techniques/fIRAYUITH® T4 HikSTH g ddb-1d | ENV 590 N
%:é 30. Genetic Engineering & Bioremediation/ 3TJafR1® SfHaiA®t Td ENV 565 %:é
Al Al
::: 31. Environmental Genotoxicity/TaTaRuig SiAIeaa el ENV 518 :::
7N Credits Equivalent: One credit is equivalent to 15 hours of lectures 7~
;:é Evaluation Criteria: ;:é
iz 1. Mid Term Examination: 20% W/
N 2. End Term Examination: 60% N
;:é 3. Continuous Internal Assessment: 20% ;:é
Az Az
7N 7N
Sl 2 Alz

~ 7N
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%@3 Department of Environmental Sciences
Course Name Toxic and Hazardous Waste Management / ICLIET] Td
HAXATH MUY Jaeq
Course Code ENV 523
Credit 4

Unit I: Toxic Properties of Chemical Substances: Chemical substances including ignitable,
corrosive, reactive and incompatible substances under the following headings: pathway of
entry; detoxication; bioactivation.

IPIS-|: ISP Ul & faurad o saa=ia, HemRe®, sfifsharid ud SR
RS YTl &1 Sieqa FafaRad o sidid: wawr ant; fawgRur, Sta-wfsam|

Unit I1: Physical Properties of Toxic and Hazardous Waste: Chemical pollutants, their
oxidation, hydrolysis, biodegradation, groundwater contamination and overall persistence in
the environment related to: vapour pressure; vapour density; solubility.

P11 1 fauTed v waraT® SURIP & Wifas o IS Ugu®, 3@
SHTRITHRUT, SeT3Tee, Siasfgege-, Yoid gyl duT TaiaRul § THY RTd & e #:
91 q1e; a9 97cd; faaad|

Unit 111 Toxic and Hazardous Characteristics of Various Organic Chemicals :Acids;
aldehydes; amines; dioxins; ethers; cyanides.

gh1e-111: AT S1dfe Tl ) faure ved Wavre fARudan: om; Ufesss:
3{H; SIS, SR, IR S |

Unit IV: Cancer-Causing Chemicals:Concept of carcinogenesis; mechanism of chemical
carcinogens; human carcinogens; common toxic and flammable gases including hydrogen,

carbon monoxide and carbon dioxide, and nitrogen oxides; biochemical aspects of arsenic,
cadmium, lead, mercury and carbon monoxide.

TPTE-IV: IR I P4 aTdd THTG: HIRIORIG Pt GYRT; AGAH
BRI DI ShATAT; AT BRI, T fasTed Td saa-=nd 19, o
gISSIoH, Bl AHISHIRITES Ud Hle- SS3HaIgs aul Aigcior JHass i &;
ST, Haftry, I, URT U9 Hie- AHITRIES & Sla-m - ugdl

Unit V: Hazardous Properties: Insecticides; asbestos; fly ash; ozone and PAN pesticides.

P13V FARATD TUT: BICARID; Ty, TATs U, Mol Td PAN HICARIS |
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%@3 Department of Environmental Sciences
Course Name Environmental Toxicology / ygfavuitg ﬁ'qﬁﬁl'ﬁ
Course Code ENV 577

Credit 2

Unit I: Introduction to Toxicology: Definition and scope, relationship to other sciences, and
history; poison; modes of toxic action; measurement of toxicants and toxicity; dose-response
relationships; movement of toxicants in the environment.

P15 |: faufagm &1 uft=: ufvyme w8, o ol @ ey aut sfaemy; faw;
fawrad foran &) fafer; fate uerf ud fasredar o1 A= AEn-ufafear dey; wafazor &
v uerf ot 7ifa|

Unit 11: Basics of Environmental Toxicology: Introduction; environmental persistence;
abiotic degradation; biotic degradation; nondegradative elimination processes;
bioaccumulation; factors that influence bioaccumulation; chronic toxicity.

SPIS-11: YgiaRuiia faufasm & gaya sEuRumy: uRew; maiarony RM:;
3oifad SUee; Sfdd SuHeH; TR-UHc I UihaTd; Sid-HeaH; Jd-Haa- &l
YUIfAd B Tl HRP; Grdplieied [ANTdd|

Unit I11: Transport and Fate of Toxicants in the Environment: Sources of toxicants to the
environment; transport processes; air-water partitioning; octanol-water partitioning; lipid-
water partitioning; particle-water partitioning; transformation processes; reversible reactions;
irreversible reactions; environmental fate models.

PTe-111; TgiaRur # fava uerdf &1 ufag vd yufarviiy suagR: vafazur & fasa
gerdf & Hid; gRag ufehary; arg-urt faureH; siidemia-amT faurmeH; fafts-art
fQUTSI; HUI-TT fAHTSH; = aidRuT Ufshant; SepHvia SfNThaN; SrehHud
HfHfHATE; TaierRUNY UaER & Alsd |

Unit IV: Toxic Allergens, Carcinogens: Toxic allergens and carcinogens found in body
lotion and face cream; carcinogens and irritants found in various brands of perfumes and
body sprays.

TPTe-IV: [0S TaSH Td SRS Sict @R Td By hiH & U o arel fasd Tefoi
Td BRI, fafia T o IRWgH T4 die! B § UTY S aTdl SBIRi-o Ud 3ol
prap]
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%C\E Department of Environmental Sciences @“
Course Name Waste Management / 3M9fRTY Uaer
Course Code ENV 411
Credit 2

Unit I: Biodegradable Solid Waste: Biodegradable solid waste: Chemical composition and
classification; source and generation; health hazards; management techniques.

THIS_|: Sg-TIC-HIT 31T AURRAY: Sg-3Uee-g 39 JUlRy: e dued td
IeRROT; Uid Ud ST, TR Tl Wav; Taed dop-iios |

Unit 1l: Non-Biodegradable Solid Waste: Non-biodegradable solid waste: sources,
generation, chemical composition, classification of plastic waste and its management;
sources, generation, chemical composition, classification of e-waste and its management.

TPIe-11: TR-SIg-3Tge-g S MUY : TR-Sd-3uge-iy 319 URY: Jd, Idred

Td IS dge: Wiked MURIT &1 A0 Td 3BT UaU: 5-URY & Hld,
IdTe, IS Tge, Tffhrur Ud IHT U |

Unit Ill: Hospital and Pharmaceutical Waste: Hospital and pharmaceutical waste:
classification; source and generation; health hazards; management techniques.

SPTe-111: UATd Ud 3Nty Srufry: sruarar ud shushta srafy: affewur; dig wd
JTG; WY Gaef WeR; Yeig= dob-iich |
Unit 1V: Waste Minimization Technologies: Waste minimization technologies:

reuse/recycling of different types of waste; metal recovery from waste using chemical,
biological and hybrid techniques.

SPIS-1V: URTY GrTH<or MenRifear: sy e ueififear: fafis geR &
3ARIY H1 YH:ITAR/ITAHUT; IS, Sfdd Td B dh-1dhl BT ST HRb
3IFRIP ¥ Y1 Pt gAU |
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@} Department of Environmental Sciences

Course Name Carbon Management / BTa U§ e
Course Code ENV 577
Credit 2

Unit I: Introduction of Carbon Management: Background concepts, Change in carbon
pools, management plans are focused on (a) minimizing emission (b) maximizing
environmentally sound reuse, reduce and recycling; (c) effective treatment and (d) converting
carbon into valuable products with atom economy.

SPIS-|: BTE UG BT URTd: JSYH Feefl S@auRony; wre- gal o gkad; Hied
T TSl &1 I (F) I Bl gAdH BT, (W) JaTaR0 Bt 2P I Iugad
-39, A0 Td GAGehUl B SUHaH BT, (1) THET SUAR TAT (°) TRHT
STARIT & 1Y HIa Pl HeddH TGl H gRafed BT

Unit 1lI: Chemical Methods for Carbon Management: Various chemical reactions
involved in carbon management such as Kolbe-Schmitt, carboxylation, cyclization,
polymerization, amination, Boudouard reaction, Friedel-Crafts acylation, reductive
hydrogenation, photochemical and formato-metal complex reactions; carbon capture from
adsorbents; membrane-based separation.

THIS—11; PIad Yau_ 1 Imafe faftrt - weq ydea & e fafts Imafe
fUfhdT, WITed-hIucy THIAIHRUI, T gISSIeHIBRUI, UDIRI-XN-HG  adl
WIHCl-Hed ®Ia ANHaTS; ifA=Nd! ¥ B HwR; fRreeh-smemia guas |
Unit 111: Biological Methods for Carbon Management: Biological sequestration relates to
the use of higher plants and micro-organisms, microbial electrosynthesis, symbiosis (in vivo
associations of plant and microbes), and chemical-biological hybrid modification.

SPIS-111: BT Yae $t Afdw faftry - Sfaw gugs o & 3= eyl td gershal &l
I, AIEPIfGUd Sade RNy, TgoiiddT (Uedl Td gesiidl & in vivo &) aaT
IS -Sifdd THR Te M g

Unit IV: Carbon Capture and Utilization: Carbon capture and utilization; biotechnological
interventions for carbon dioxide capture and utilization; options for mitigating methane
emissions; carbon sequestration and organic farming.

THIS_IV: PIad PR T YN : HTaT FER U9 IUINT; Hla SHATTRS & &R
Td IUAM & forw 9o gway; Hidd SIoiF & gAIe0 & fddbed; Hlad
QYFHRUI Td Wifdeh Hiv |

Unit V: Modification in Carbonic Anhydrase (CA): Modification in CA in terms of
residue and group as target. Residue-specific modification involving ligand-ligand interaction
in terms of substitution/addition and group-specific modification targeting various functional
groups. Role of metal interaction and solvents/medium.

SPI3-V: BIGIH TAEISSH (CA) H UMY AR Td JHE ! AT TIHR DI
RISy (CA) T I=ied| ufowimgaam & deuf # feris-fedis sia:frar 9 defid
3RIy-fafRy T=NeH qur faftd farais Tg! & d&d s T 9gg-fafRy Id=ne|
e1q 3ict:foba T faeTrares /ATemA T YfAebT|
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%C\E Department of Environmental Sciences Y
Course Name Indian Traditional Knowledge System/ HRdId RURS I
Yo
Course Code ENV 450
Credit 2

Unit I: Gurukulas, Takshashila, Nalanda, and Vikramshila: The Foundations of
Ancient Indian Education: Introduction, Gurukulas: The Seed of Vedic Knowledge,
Historical Origins and Ethos, Educational Philosophy, Curriculum and Topics, Social
Structure and Accessibility, Takshashila, Nalanda, Vikramshila

SHTs—|: U YR fR1em &1 SuRRIan: [egd, defrar, Ardar sk fawaRe:
g YR Rren @1 srurfRer — uRew; e dfde 31 &1 enuR; UdeiRie
IR Td Hd &=, Xféd &xH; Uedhd Ud [qwg; qrmord Wxa-T Td Riam de
Ugd; defferar; Arear; fasmame

Unit Il: Traditional Water Resource Management in India: Introduction, Regional

sources, Ahar-Pyne Systems, Stepwells (Baoli/Bawdi/Vav), Village Ponds and Tanks, Johads
and Taanka, Karez, Khadin, bunds and contour trenches, Causes of deterioration and decline

IPIR-11: YRT § URUR® o 1Y WaeH: UReg; &4 o did; 3ex-urs—
qunferdl; Srafsal (Sadi/arasl/dard): id & drad Ud SIeRi: Sigs Ud Tidl: HYl:
WS §1Y Ud A WISl ST 18 Yunferal & &R01 Ud Ud & HRUT|

Unit I1l: Role of Indian Tribes in Environment Protection: Introduction, Traditional
Environmental Practices, Sacred Groves and Ecosystem Conservation, Agriculture and Forest
Conservation, Challenges Faced by Indian Tribes, Government Policies Supporting Tribes,
Tribal Contributions to Modern Environmental Movements.

SPI5-111: TATARUT TREUT H HIRAIT S-eITfadl &1 YfiT: IRey; IRIRe yaiarufig
TYTS; Ufds IUa- Ud IIRRUMST dFf WREU; HNY TH a7 WREUT; YR SHoadl &
THe gHIan; SHeadl & g # WeRT Aifaar; yfe uataroia sigia o

NErIRRIEIRIUFEL
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N ¢ (N Department of Environmental Sciences N
Az . \lz
2N C.W/ ugtaor fagm= faumn ’iﬁﬁ N
Al o Al
: :: Course Name Basic spectroscopy techniques in Environment/ Gaiaor § : ::
O STYRYJ WA DU dehildd N
3 Course Code ENV 460 e
Az Credit 2 2z
7N 7N
Az Az
N . . e wN
Alz UNIT - I: Basic Spectroscopy: Principles of spectroscopy, Transitions in spectroscopy, Alz
::: Basic principles and Instrumentation of (Single and double beam) UV spectroscopy, Beer \::
7N lambert law, absorbance, transmittance, various fundamental transitions, chromophores, 7~
;:é Auxochromes, solvent effect. Applications of UV spectroscopy ;:é

3K oo qaqd ARSI Qe e & g9 Rigid, Qeceid § Ghau, tea S
e oo T fgfeRu e Wered & ga Rigid 1@ Suewu, dR-aee Fam, ¢

7N . ! 7N
sk SARNYUT, TR, fafie Jayd dehdul, qufauies, Tgre duiauid, fqae JHE Td N
Ny RIS AR o ST e
7N N
V3 3
;:é UNIT - II: Infrared Spectroscopy: Theory of IR absorption, Types of vibrations, Intensity ;:é
iz of absorption bands, Factors affecting the IR spectrum (Physical state, Vibrational Coupling, iz
’:‘ Electrical effects, Resonance, Inductive effects, Ring strain). Basic Principle of Raman ’:‘
>< Spectroscopy, Differences between IR and Raman spectra. ><
Alg - Al
7N SPIR-11 : AT WACIEPIUT 3Haad AN B RIGId, HIT & UPR, IR0 7
A4 \V/

2K OOl 3t digdl, Saved WagH B THIAd S I HR& o HIfdd SaRl, HU1 THA, 7
Sk G UHTd, SfgTe THTd, URfOfb THTd Td gaid Hd, I Wagkd Ml & 4af Rigid 3l

Az YT 3faREd Ud T el H 3R | Az
7N 7N
9:% UNIT - I11: Nuclear Magnetic Resonance Spectroscopy: Introduction to Nuclear Magnetic ;:é
Az Resonance, equivalent and non-equivalent protons. Chemical shift, Mechanism of electron Az
::: shielding and factors contributing to the magnitude of chemical shift. Spin- spin couplings or :::
7N Spin- spin splitting, relative intensity of the line in multiplets. NMR interpretation of ethene, 7N
):( PVC, BrCH,CHjs , Br,CHCHj3;, CH3CH,CH,CHj; ;:é
36 @ TR 9eeTa ST W RS 3k
Az Az

’:‘ AHD JIbIT 3G BT UREY, I Td AT UIeH, IMAHG oI, ’:‘
> 3 uRRe @ fearfafly, Imafe IR & uRE B gHifdd $37 a1 BRS,  S<
3K gUF-gUH gEe Siyar guiH-guie fauTeH, SgRErd Hdhdl $I AU diadl aul ethene, S

3¢ PVC, BrCH,CH, BroCHCH; Td CH3CH,CH,CH; & B YIb1Y 3G DI RAT | 3k
Al Alz
7\ N\
Al Alz
7\ ZIN
Al Alz
7\ ZIN
Al Alz
7N 7N\
Al Alz
7N 7\
Al 3 Alz
7N 7\
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N ¢ (N Department of Environmental Sciences N
> C.W/ qafarur fag faum ‘l@aﬂ 3%
g Alg
: :: Course Name Literature Review, research proposal and IPR (Theory) Iifgcd : ::
7] e, &aﬂwwmmweﬁwﬁm N
| |
).( Course (_Zode ENV593a ).(
\/ Credit 4 2z
N UNIT - I: Introduction to literature review Definition, Characteristics, Purpose and 7N
3 Importance; Steps involved in literature review; Structure of Literature Review, Basic e
;:é information of a research publication. Types of research publications specifically the original ;:é
\l/ research articles, reviews and book chapter. Various Publishers and journals related to iz
7N environmental Sciences. N

36 g wifte wien o1 ufka wiiRa wrler o oRem, RAAT, S wd MRl K
Sk wifew weien § Tt fafte =R IR geien B WAl Y GHIRE O Getd K
e gayd JIHSRI MY YHRMA & UbR, fa-Y T I: o MY 9 (Original Research %

7N N
Az Articles), TeleT o (Review Articles), Y¥dd &I (Book Chapters)| qgieR T fagm 3 Az
7N 7N
N, Sefdd fafe vepTRies wd 2y Uiy | 2
7N 7N
%04 UNIT II: Drafting of Research Proposal Basic information about a research proposal, >0<
é: , Problem/Challenges/ gaps identification for research proposal. Different steps in writing a 5: "
7 :‘ research proposal such as defining the research questions, defining of objectives, identifying ’:‘
9.% the difference between research question and objective. Importance of research methodology 9.%
;:Q in a proposal. )K
sk SPI3-11: MY YRATT BT YRSYUT Y UATd o IR H AY THBRT | MY TRATd o forg N

N, T, gl Ud Wiy SfeRTe (Research Gaps) i UgHM | QY UG foreH & faftm |,
N RO MY Uy FuiRa w3, My Iewat o FRuifva S, My vy vd My Iea & o 7N

Alg . : N2
7N 3R B UG HATI WY UATd H MY HIATATY (Research Methodology) T Hew@ | /:\
& Az
: :: UNIT IlI:Structure of Project Writing Cover page of project proposal (summary :::
7N information, applicant information, project description, work plan and budget details with N
):( supporting documents, Ethical Considerations (esp. If humans are involved as subjects of the ):(
Az study), permission/endorsement letter from parent organization for financial support Az

Mg ‘ 7N
Ny SOTR-11: URESET e S WA URAISHT U BT 3TaRUT GF (Cover Page)l .,
1 URIY gdel SR sdee Yt SHeRT | URaISH b faavur) $r die g gsie

’f 1 faaRUr qUT Werw xael | Afde faaR (Ethical Considerations), faR% &0 § d¢ o9 7:\
25 3w ® qgma faqrh favg & w0 # wfdd g fokhe wear & fon geftame 3%

9:% J=T Y 31§13I|?| 3{aT gAY (Permission/Endorsement Letter). ;:é
' i i |
9& UNIT 1V: Intellectual Property Rights (IPR): Overview of Intellectual Property: 9.%
%:é Introduction to intellectual property right (IPR), intellectual property and its protection, ;:é
Az Forms of Protection depending on product; Patent, copyright, trademark, design knowhow, Az
::: trade secrets etc. :::
N PRV SifieE Huer SRR (1PR) Sifed dua 1 uiveal dige dua sfter 7Y
Al o . o . N \’
2 (IPR) %1 URTY| SifGH JUGT Ud IYHT WEUT| IUTE P SHTYR W W0 & (g wyl 77
X o
3¢ Al
7N S
3¢ 9 Al
7N 3
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%6\} Department of Environmental Sciences

i

Uce (Patent) | PHIURZC (Copyright) | EETI@ (Trademark) | TSSIIET (Design) | 813
(Know-how) | ITUR Yg¥T (Trade Secrets) e

UNIT V: Patents: Process of patent filing, Concept of quality mark and standardization,
development in quality mark, bureau of Indian standards (BIS) and its role, IS, Ag Mark, BIS
Hallmark, ECO mark, FPO mark, geographical indication mark under WTO /TRIPS, Bharat
stage emissions, Toxicity labels; and vegetarian and non-vegetarian mark

3PI5-V: Ude Uce qIiad o & Ufthan| Tura< fIg (Quality Mark) Td AIF®IHRUT &b
YR | TUra forg &1 fabRI YRA AFd &R (BIS) Td 39Dt YfHw1| IS [E|
WHS (Ag Mark) | BIS BI@HT® (BIS Hallmark) | ECO A& | FPO HId | WTO/TRIPS &
3iaifa vmfers Jhas (Geographical Indication — GI) fag yRa XS IqoH g
(Bharat Stage Emissions) | faSTaddl ddd (Toxicity Labels)| RMBTERT T HERRT W&
gl

Course Name Environmental Pollution and Health/ 9aTa<oia YWl U &&resy
Course Code ENV501
Credit 2

Unit 1- Pollution: Pollutant, Types of pollutant — primaray and secondary pollutant,
Pollution sources — point and non point sources

SHIS—1 : UGUUl DI T HTYRUNY: UGHUT; TgHH; TguD| & UDHR — UTUHew U4 fgaias
Ugu®; TGNl & Hid - foig 9id ud IR-fog 9id|

Unit 2- Air Pollution: Types and sources, effects on ecosystem and human health.

SPIS-2 : IR UGHT: IR UGWUI & UHR T4 Hd; UIRRRUFADT 3 Td Ta Wed R a1
UGV & YHG|

Unit 3 - Water Pollution: Types and sources, effects on aquatic ecosystem and human
health, eutrophication and its control.

SPI3-3 : A UGUUT: ST UGVl & UHR Td HId; Sfend UiRfRUferep! o Td AHd Wl
R UHTG; JIfthh 2 (JUIWOT) U4 SHebT iz

Unit 4 - Soil Pollution: Types and sources; Effects of pesticides and heavy metals on
ecosystem and human health; Biomagnification.

PS4 : &I YGHUT: Y&l UGHU & UHR Ud Hid; UIRIRUfAH! o Td AFa W IR
DIcATRIP! Td HIRY LT3t o THTE; Sid 3T (Biomagnification) |

Unit 5 - Noise Pollution: Sources, permissible limit, effects on human health.

SHIS-5 : Wi~ UGWUT: & UGUUT & HId; SN AT, AT WA W @ gyl o
gud|
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%C\E Department of Environmental Sciences 7 N
Course Name Environmental Sustainability and Governance/ Tata<ufiar
u<ar wa e
Course Code ENV 514
Credit 2

UNIT | Sustainable Development Goals (SDGs): Evolution of sustainable development,
2030 Agenda for Sustainable Development, Overview of the 17 SDGs, SDG goals, targets,

and indicators, SDG localization and implementation

THTe—|:Tad e e aaq s &1 wis &, aqq @ & o usier 2030, 17
aqa T &=t (SDGS) FT e, qad [Aare & g, Aoy e iw wehas, Taq
TorshTeT STe T TATH I RE0T 3T AT

UNIT Il Environmental Policies and Governance: Principles of environmental
governance, National environmental policies and legislation, Environmental institutions in
India, Role of local governments and regulatory agencies, Public participation in
environmental decision-making

TS| |: TATETOT QAT 3T ATH: T e & fgid, e aaieaeiy T e
FEA, RA H TAEO( GEITE/HEAT0, ST G e Hamms usitaa) it e,
wataeii i o i wferar § Ssawrfer

UNIT 3 International Environmental Agreements: Stockholm Conference (1972), Rio
Earth Summit (1992), Convention on Biological Diversity (CBD), United Nations
Framework Convention on Climate Change (UNFCCC), Kyoto Protocol, Paris Agreement,
Ramsar Convention, Montreal Protocol, Convention to Combat Desertification (UNCCD)

A |l SAEgiT TAEoiy qHsAld: g™ qeHad (1972), R gzt forey avues
(1992), Stfash afererar 9% ATHHHI/AHATET, STAarg Taqd 9% §34<h TP hads Fwedd,
FIET Tedhid, IRT FHAEI, THEC Fra | (EH gH=Adan) Jigrera Jernid,
HEEAA R0 § e & o7 S a7 F==e= (UNCCD)

UNIT4 Campus Sustainability Initiatives: Green campus concepts, Energy conservation,
Water conservation, Waste management, Biodiversity conservation, Plastic-free campus,
Carbon footprint assessment, Green audits, Sustainability indicators for educational
institutions

TAe |V: 99 qaqar 98 : g () Fo9 T ATLT0MY, ST GE0, o G0, a1
Teed, ST [Afagdr S3e0, Wiited qoh S99, FHlad Terde i shdd, giq dAlfee, Ao
TEITAT % forT gaadr dehd.

11

Al
7N

Al
/N
Al
7N
Al
/N
Al
7N
Al
/N
Al
7N
Al
/N
Al
7\
Al
7\
Al
7\
Al
/N
Al
/N
Al
/N
Al
/N
Al
7\
Al
/N
Al
/N
Al
/N
Al
/N
Al
I\
Al
/N
Al
I\
Al
/N
Al
/N
Al
7N
Al
7N
Al
/N
Al
I\
Al
/N
Al
I\
Al
/N
Al
I\
Al
7N
Al
I\
Al
7N

Az
7N



Az
7N

Al

7N
\lz/

7N
Az

7N

Az
7N

Al

7N

Az
7N

\l/

7N
Al

7N

Al

7N
Az
7N
Az
7N
Az
7N
Az
7N

Az
7N

Al

7N

Al

7N

Al

7N

Az

7N

Al

7N

Al

7N

Az

7N

Al

7N

Al

7N

Al

7N

Az
7N

Az
7N

Az
7N

\l/

7N
Al

7N

Al

7N
\l/

7N
Al

7N

Al

7N
\l/

7N
Al

7N

Al

7N

Sl
>3\ Y A
G S . N w0 wir,

%@3 Department of Environmental Sciences
Course Name Environmental Chemistry/ GafaRuitg I9ma+ fagm=
Course Code ENV 403

Credit 4
UNIT I: Fundamentals of Environmental Chemistry: Classification of elements,

Stoichiometry, Gibbs’ energy, chemical potential, chemical kinetics, chemical equilibria,
solubility of gases in water, Henry's law, the carbonate system, unsaturated and saturated
hydrocarbons.

ddl &1 Fifferun, wisfemame!, fieq Sul, I faya, Imafe nfde!, ImaHs
TR, Td | 711 1 faeradT, gR1 &l (199, BIai-e Yo, g 3R SRiqw gigsiblad |

UNIT Il Chemical compositions of Air: Classification of elements, chemical speciation,
Particles, lons and radicals in atmosphere, chemical processes for formation of inorganic and
organic particulate matter, thermochemical and photochemical reactions in atmosphere,
oxygen and Ozone chemistry, chemistry of air pollutants, photochemical smog.

g P D TRTT: Tl BT ANBRU, AP [ARIPIHRUT, THSA | BT, T
T4 Heloh, 3T ~ich UG Ble~ich DIOIBIg Uard 3 v &t I Ufehary, argrsd
T SRS Td THRRAEHS ANHam, aiieH td i g, arg Ugse!
D1 G, TS RRNE™AS YH-Hie|

UNIT I11: Basics of nuclear chemistry, Nuclear energy - fission and fusion, Nuclear fuels,
Nuclear reactor — principles and types, artificial radioactivity, radioisotopes, Water
Chemistry: Chemistry of water, Concept of DO, BOD, COD.

DT ITE- fosH & ga Rigid, NS Sl - e faws ud Aifie gaa,
DT FeM, Tt KU - R&id 19 TR, HAY e, Fsaawife,
O T §d b1 A9EHe ged, giad Siaiieod, Si9 IamafRe siafieq d@n,
RIS SfTeitoT AT $I b edHT|

UNIT IV:Soil Chemistry: Inorganic and organic components of soil, Nitrogen pathways and
NPK in soils,Toxic chemicals: Pesticides and their classification and effects, Biochemical
aspects of heavy metals (Hg, Cd, Pb, Cr) and metalloids (As, Se). CO, O3, PAN, VOC and
POP, carcinogens in the air.

EEURSIER) ﬁler el & PEHDG U4 DHIEHD TP, Hal o ARcoH & AN Q‘q’
ATECISH-BIEh RY-TICRIHA (NPK), fabd TUTEH: dleAe aul 390!

qYTg, um%r@&ﬁ(qm Fsftgy, IR, ﬁﬁm)qaeqsr@&h(e—nﬁﬁm @ﬁﬁum%@a
INRA® g, Hlad HHISTRIES (CO), 3ol (0s), WidHuNIed Argee (PAN),
IR BIeHS AH (VOC) Td W FHTeHh UgHD (POP), a1 H HIRBRI gard|
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%C\E Department of Environmental Sciences Y
Course Name Environmental Impact Assessment/TaTaRUITT HT STH e
Course Code ENV 524

Credit 2

UNIT - I Introduction to EIA, Purposes of EIA, Steps in EIA process, Hierarchy in EIA,
Environment impact statement (EIS) and Environmental management plan, Impact
indicators, Evolution of EIA, Evolution of EIA worldwide, Evolution of EIA in India

YOiaR Ui UG 3fiched b1 U=, TaiaRuitd UHTG 3fdhdd & 35, TaTaRuig JHId
3{TH e UfehdT & TR0, TRV YHIE 3Tha H UG, TafaRuig UHTd faarmr (EIS)
Td UaiaRuii Yae Aioi1, HTa Yaobics, Tiaruig THTd Sdhad &l fadb, fay TR R
YOiaR Ui UHIG 3MTh e ol fabTd, HRd H gaiarufig UHTG 3dha- & fasrg |

UNIT — Il EIA guidelines 1994, notification Govt of India, Forecasting Environmental
Changes, Impact assessment methodologies, generalized approach to impact analysis,
procedure for reviewing Environmental impact analysis and statement.

qafaRofig gUTd 3Tdhad (EIA) o fa=-FaRr, 1994, YR IRBR &1 gz, gaiarofig
URadH! &1 QargaM, THTd fTdha- &I SrIgonferdr, THd faeyor & forg wm=iied
EHI0T, TafaR UMY THTG fa<eloor ud faavur o1 weien &t ufdhar|

UNIT — I1l: Guidelines for Environmental Audit, Introduction to Environmental planning,
Base line information and Prediction (land, water, atmosphere end energy), Landuse policy
for India.

qafaR oy oRaT-oRi&mT & o fe=n-Fewr, Tataruita ot &1 uiked, STURYd SH®RI
Td QaigHM (4, ST, argHSd Td $oll), HRd & (o8 Y-STaT ifd |

UNIT - IV: Urban Planning for india, Rural Planning and landuse pattern, concept and
strategies of sustainable development, cost benefit analysis, Environmental priorities in India
and sustainable development.

URd & forg el fAdisH, Urdior fAgies Ttd Y-SuaiT Ufaey, Tad fas™ of el
T UHfaal, arTd-arH fazayor, HRd H yaiarofia myfiieant ud Idd faerg|

13

Al
7N

Al
/N
Al
7N
Al
/N
Al
7N
Al
/N
Al
7N
Al
/N
Al
7\
Al
7\
Al
7\
Al
/N
Al
/N
Al
/N
Al
/N
Al
7\
Al
/N
Al
/N
Al
/N
Al
/N
Al
I\
Al
/N
Al
I\
Al
/N
Al
/N
Al
7N
Al
7N
Al
/N
Al
I\
Al
/N
Al
I\
Al
/N
Al
I\
Al
7N
Al
I\
Al
7N

Az
7N



Az @ Hg . i St Az
7N % Department of Environmental Sciences 7 N 7N
‘ E m 3 b ‘
V% S '
2N ", ugtaor fagm= faumn "ﬁﬁ- N
)2 o . e
::: Course Name Nano-Techniques and Environment/ 39)-d&-it® Td qafavor :::
7N Course Code ENV 528 7~
A2 Credit 2 Al
7N 7N
> 3
Az UNIT — I: Introduction to nanomaterials, Properties of materials & nanomaterials, role of iz
N size in nanomaterials, OD, 1D, 2D structures — Size Effects — Fraction of Surface Atoms — N
;:é specific Surface Energy, Different classes of nanomaterials quantum dots, wells and wires. ;:é
Az Az
7N N

S el @1 Ui, uerl Td el & Uiy, AHIvarf § SR &1 Y#H e, - S
s fafT op), Te-foda (1), fe-fariia (20) TeE - SMPR e - geiT wRETgest BT s

7N I\
>:< 3rw1 - fafRry yetg Suif, Aiuerf & fafte o wiew Sie, Hic 3 Td HicH dar| >:<
| (
):( UNIT_ — 11: Physical method pf synthesis of ngnoparticles:_ high en_er_gy_ball milling, ):(
Az Chemical Routes for Synthesis of Nanomaterials: Chemical precipitation and co- iz
N precipitation, chemical vapor deposition (CVD), nucleation and growth of nanoparticles, N
e synthesis of metal and semiconductor nanoparticles by colloidal route, microemulsions. e
7N 7N
Al Az
7N 7N

Sk el & F=aw SI Hifde fAftal Sw-Sel dia [, Auefl & dwdv & i<
N NG fORtE: e sEau T WE-3aauu, IMAHE are (AUu (cvb), sz
N it w1 e T 9fg, Siatsst R gRT Uig T siefaTad e & g, L

Al Al
7N J&H-UaY | 7N
Al Al
7\ 7N
Alg : : : - ‘ Az
7N UNIT — IIl: Experimental Techniques: Scanning and Transmission electron microscopy, 7N
%:é difference between SEM and TEM, Energy-Dispersive X-ray Spectroscopy (EDS), UV- ;:é
Al visible spectroscopy, X-ray photoelectron spectroscopy, X-ray diffraction, Scherrer equation Al
’:‘ and its limitation, Energy dispersive X-ray analysis, Atomic force microscope. ’:‘
< Az
7\ ZIN

N, YT d@Hid: WA Sddee geaiRie! Ud UeRU SdagH gEHaRiel, SEM T,
::: TEM ¥ S19 SiR, Sol- AT Ta-f=0 Waekad (EDS), WISTHI-23 Wae 1, 9
N UE-foRu wicgdaed WagRaIUl, TG-fpRur g, IR GHIHRU T ST FT, O

S Suf-faad TR RO, =Ty s gere| Sk
Az Az
7! :‘ UNIT — 1V: Advanced nanomaterials for drug delivery and cancer therapy, Dye-sensitized 7 :‘
%,é Photovoltaic Solar Cell (Grétzel Cell), Hydrogen evolution reaction (HER) and Oxygen %,é
;‘é evolution reaction (OER), Fuel Cell, Sensing and Photodegradation Reaction. %‘é
o SNufY TR Ud R Rifbn & Y Ieid AHIuer, SiR-Hddipd Uemdey IR I L)
0 Jeoid ), BTESoM fadmM SHfNfdHar (HER) Td Sfiadiior [a® SHffshaT (OER), 38 0
A4 N . \V/
7K Id, Yde Ud UBT-3uge HiHfhar| 7N
Al Alz
7N 7N
Al Alg
7N N\
Al Alz
7N 7N\
o o
% 1 3K



Al
7N

Al
7\
Al
7N
Az
7\
Al
7N
Al
/N
Al
7\
Al
7\
Al
7\
Al
7\
Al
7\
Al
7\
Al
7\
Al
7\
Az
7\
Al
7\
Al
7\
Al
7N
Az
7N
Al
7N
Al
7N
Az
7N
Al
7N
Al
7N
Al
7N
Al
I\
Az
7\
Al
I\
Al
7\
Al
I\
Al
7\
Al
I\
Al
7\
Al
I\
Al
7\
Al
I\

Al
7N

%ME Department of Environmental Sciences 7. S

Course Name Introduction to Ecology/ urifufast &1 uftag
Course Code ENV 401
Credit 2

UNIT - I: Basic concepts in ecology: Definition of ecology, its subdivisions and scope; Level
of organization in Ecology; Autecology and Synecology, Environmental Heterogeneity.

ShTe-1; TRIRUTTHT 3R 5TH IUAHIT TIRTRUTADT BT TRHTST, SUFIHTT 3R SRR,
TiifRufaet # gfare SauRug, sifeimiars 3R Rdiars, arifRufaet & Wre- &1
TR, yafaoiy fawwdr, vafavoiig ufeR

UNIT - II: Introduction to ecosystem: Structure and functions of ecosystem, Food chain and
Food web, Ecological Pyramids & their types, Energy flow models; Kinds of ecosystem
(Aquatic & Terrestrial), Concepts of productivity, Ecological succession, Biogeochemical
cycles.

SHE-11: URFRUfae! dF uRfRUfae! & &1 uftay; uikfRufaet dF @1 I iR & r;
Qe I, ThR R W o1a; TR RIS SR 3% UeR uikfufds! o &
Sl JdTg; Soil UaTg Hisd: UIRFRUTAH! 0 & IdTehdl ot GURUNE: URiRUfdP! o7
& UHR - WG R ey, myfh; ufRufds SfeR, uiRkfRufdet & # -
NIRIECACED

UNIT - Ill: Ecological Factors - Light, temperature, precipitation (rainfall), humidity,
Atmosphere: gases and wind, wind factor and fire factor, Topographic and edaphic factors,
Environmental laws and limiting factors.

SHls-111; TIRFYUTIS FRS TIRFYUTS FR®! & IR fohan, IRUTIS FRS - TH1,
IT9qH, auf (@ul), smear, TRfRUfA® HRS - argHsd: T iR a1, Ua4 SRS MR
HR®, TRRUAE RS - RAPHaH 3R AEt Tath HRP, TafaRr HTF SR i
DHIRDH

UNIT - IV: Population characteristics: Density, natality, mortality; Biotic potential,
survivorship curves; Age distribution, growth curves and models, r/k selection; Population
interaction, Prey-Predator Relationship.

SHe-1IV: UHed RIS Sfde THer, J9e™d & SRl 3R I9e™
T, Gl RS TREAT 3R IRa1, e &1 b, THerl # yefd
fafaeran, s@wie, fhTR uHTa @t sraeron, uiRfRufae srar 3R i &1 Rigia

UNIT — V: Biotic community, Interdependence in a community; Community ecology:
Structure and composition, Development of community; Species diversity in communities,
Ecotones, Concept of edge effect, Ecological niche and Gause's Principle.

gHs-V: oMue UIRfUfd®! SHeRerr faRivdid; o9@, S &), g &, S
fARAway; Sfaw emar, ITReNadr d; SI9R faRvan; sy famur, 3fg 9% 3R
AlSd, 3R/ TI; STHBAT 3id:fohal, RIPR-RIERT deey: uifRUfde Alsd
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%6\3 Department of Environmental Sciences ﬁ
Course Name Introduction to Earth Process/ gt @t uferarafi &1 ufvad
Course Code ENV 402

Credit 2
UNIT - I: Introduction to Earth System: Formation of solar system; Formation of early

Earth, Planetary and chemical differentiation, Characteristics of crust, mantle, and core;
Formation of Earth’s spheres and their evolution; Geological time scale.

SHTS-1: T2 JUTTelt 1 UREd: TR Hed BT U0, BTt geat &1 A, 781 3R
TS faieH, v, Hed 3R ®R & [ARYdIS; Jeat & Hedl ol (A 3R 390!
I, Y-aqe THg-q= |

UNIT - I1: Minerals and Rocks of Earth: Minerals and their types, Properties of minerals,
Rock forming minerals and their types; Rocks and their types: Igneous, sedimentary, and
metamorphic rocks, rock cycle.

SHE-11: gt & /S 3R TeM: WS 3R 39 YHR, WS & 0T, IS S ardt
TS 3R I UHR; TS 3R 3P UHR: T, AT 3R HHTdRd g, TSH
e |

UNIT - IlI: Internal Earth Processes: Plate tectonics, seafloor spreading, volcanism,
earthquake, orogeny.

SHTe-111: WE Cael-ay, JHE-ad Pl fawaR, sarang! fear, Yebu, udd-FHafon

UNIT - IV: Surface Earth Processes: Weathering and erosion; Mass movements; Fluvial
processes and landforms; Coastal processes and landforms; Aeolian processes and landforms;
Glacial processes and landforms.

SH-1V: et Bt Tag P Uihand: U 3R 3UReH; geg Jaad; Tol-geadt ufehamd
eﬁ?ﬂi—&wﬁm;aﬁ:maﬁ?&&@m; UaA-Sd Ufehard iR Y-3Mepfaar;
fere-Tadt ufsramt iR Y-siefadr|

UNIT - V: Global Environmental Changes: Ice ages, Great oxygenation event, Mass
extinctions, Past and present Climate change, Sea level changes.

IPIs-V: Ay gatarulig uRkad=: feug, Aem sfiaficriao ger, 3 THm R
fIqft, srdita iR adH Siearg uRad, THg & WR & gRad-|
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%M\E Department of Environmental Sciences raa
Course Name Water Resources and Management/STdl SaTY 3R UdeH
Course Code ENV 573

Credit 2

Unit 1: World water resources; Distribution of water in various reservoirs; Residence time of
water in various reservoirs; Types of water; Hydrological cycle; Climate and water resources.

s 1: fay o Tare; ffts Sramemal # Sia &1 faaror; fafts Sa=ml 7 5ia &1 fFarg
THY; S & UHR; S a1 eh; STear] 3R o e

Unit 2: Surface water resources: Rivers, Lakes, Glaciers and their hydrological
characteristics; Pollution of surface water bodies: causes and effects; Irrigation return flow;
Global and Indian scenario: status of surface water bodies.

SHIS 2: Tdg! ofd GuaTe: Afeal, e, TRRR iR 3! o fag faRvan; gde! o
@l o7 UguU: HRUT 3R FHTE; RiR aowl ydTe; dfYe® SR URdg aike=a: qdal
oI el ot fRufd|

Unit 3: Ground water resources; Aquifer types and characteristics; Subsurface water flow:
Darcy law; Ground water pollution: causes and effects; Effects of excessive ground water
withdrawal: land subsidence, saltwater intrusion in coastal regions; Hydrothermal systems;
Sub-marine ground water discharge.

SHTS 3: YOId TATH; TAYd & THR MR faRwdd; YfrTd Sd gare: S faw; yoid
TSN SR R YU, 3l yoid ARt & gura: Yfiy saded, adia &=t & @R
Tt BT TS e rHd Rrew; Il ywiat FdeA|

Unit 4. Water resources: dimension and challenges; Integrated water resource management:
Global and Indian scenario; Water harvesting techniques; Ground water conservation and
recharge methods; Legislation.

SHTS 4: O TATY: AW SR AT, Tbidpd od T1e- TaeH: afied iR
YRATT URERT; S Tag dd-idh; YoTdl TREUT 3R gA+RuT faferr; faem|
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INZNZNZNZN 7N 7N 2N 7N 2N 7N 2N 7N 7N 2N 7N ZIN 7N 7N 7N 7N 7N 7N 71N 7N 7N 7\
iz #2 A, : i o Az
7 ¢ (N Department of Environmental Sciences A & 7N
A\lz d » \lz
2N C.W ugtaor fagm= faumn ’%‘ N
Alg i Al
9 Course Name Basics of Soil Science/JeT fagi< ®1 gfrardt ard 9
7N Course Code ENV 583 7~
Az Credit 2 Az
7N 7N
Al Alz
7N ! . ! ] ] ! . L . : 72N
s Unit 1: Soil as an interface; Soil Horizons; Weathering; Soil formation: Soil forming factors, \/
’:‘ Soil forming/Pedogenic processes; Soil classification; Major soils of India. ’:‘
< Az
7\ LN g ZIN
S, PR LTS IGE & &0 A g fivgt féft; sraera; fart Fafor. gt e ara O
0 HR®, gl Fofu/ts® uftan; gt arffexor; YRd & v g -
7N 7N
;:é Unit 2: Physical properties of soils: Soil texture, soil structure, soil color, Bulk density; ;:é
\l/ Significance of physical properties to plant growth. s
7N . ) } 7N
sk ZHTs 2: TSt & Wifde Tur: St &) srae, et & WRaqn, et &1 31, 9 99a; et N
sk 1 gig & fo Hifde 1ol &1 Tga| sk
Az . . " . o . - . \lz
7N Unit 3: Soil chemical composition: composition of earth crust, soil minerals, clay minerals; 7N
;:4 Soil colloids; Cation exchange capacity; Nutrients: macro and micronutrients; Soil fertility. ;:5
3K swm‘s:ﬁ\g"rﬁ RIRIEE? H(ddl:Q@ﬁWﬁW,ﬁ@%Wﬁ@%@ﬁﬁ; 3K
e U & drags; wE AH & dive da: Bl iR ATgshigfetey; gt B sle
¥ Yl %
Alg . 1~ : ! : . , Al
/:\ Unit 4: Soil biology; Soil organic matter: Humic substances, organic matter decomposition. ’:\
74 74
I\ I\
L 39 4 gt @1 Siiq fome; gt & e e ggfie uerd, drefe uerd o1 7
7:‘ 3qYc| 7:‘
< Az
7N 7N
%34 Unit 5: Soil salinity and alkalinity; Soil pollution and its management, Soil erosion and %:é
I/ conservation. I/
0 S 5: S Y g 3R eRITT; gt 1 gwr SR SHeT veitH, gt e ok 7
O L Ol
Az Alz
7N N\
Al Alz
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%m} Department of Environmental Sciences

Course Name Environmental Geochemistryﬂﬂh@ﬂ'ﬁ H-A1gq
Course Code ENV 525
Credit 2

UNIT - I: Stellar evolution and origin of elements; Different processes of nucleosynthesis;
Origin of the solar system and distribution of elements; Abundances of elements: Oddo-
Harkins Law; Chondrules, Asteroids and Meteorites; Geochemical differentiation of the
Earth and resultant elements distribution in core, mantle, crust, hydrosphere and atmosphere.

ZHIs 1: ARPIT b 3R Tl B ST, laaanuaiy &1 fafia ufhar; IR ded &
Il BT URdT 3R faRor; Sfie)-gifdha Faw; IS, g 3R Iephifts; gadt &T Y-
IS fadeT iR aRUTHReRTY &R, Hed, e, TaHsd 3R argHsd # ddl &l
fareRur|

UNIT - Il: Geochemical and Cosmochemical classification of elements and their basis;
Introduction to mineral structures and compositions; Bowen reaction series; Composition of
different rock types; Classification of elements into major and trace elements, REE, HFSE,
LILE and their partitioning during mineral formation.

SHTS 2: ddl BT YIS R SRS TRl 3R I AUR; dal Bl T, <4
Il SR gaH Jeat dcal (3Rss) H aifeur; fafiid @i 3fR 98 UhRI &1 TRaT|
UNIT - I11: Chemical weathering: chemistry of natural water, soil formation, geochemistry
of clays. Fundamentals of low temperature aqueous geochemistry: lonic potential; pH and
oxidation and reduction processes: Eh-pH diagrams; Carbonate Equilibria: CO2-H20
interaction to form carbonic acid, dissolution of calcite; Chemical evolution of hydrosphere
and atmosphere.

BT 3: Y Ao Y- fOeH & qa Rigid: smafe emar; dieg $iR sifaiiaRur
3R HH UfhaT: SUT-UiTa 3RG; HIai-e Jda: Bral-d TS §9MH & il C02-H20
SN, HRISC &I fdueH; IS Ue™: FHe/[eHl & INEAHAS Uerd Bt
Upia 3R 5t urepfas Sa &1 YA foge, aase Sk gt &1 Y-3awH fogm; g
BT Y- O | SaHed 3R argHed &1 I faem|

UNIT — IV: Isotopes: Stability of nuclides; Radioactivity: Decay schemes, half-life, parent-
daughter relations; Rb-Sr and Sm-Nd isotope systematics and their use in earth and
environmental sciences; Stable isotopes: processes of isotope fractionation, C, N and O
isotopes and their application in earth and environmental sciences.

SHTS 4: AR R Pt JUT TaiaRur fag@ & IS SIInT: Yaags &I fRURT;
eufifar: fafts e smeaku (RA-TgeR, TIUH-THe!, TIUH-TASY, g-die,
B-T3R 3R Hl-14), 1 37ef-Sfiad 3R ST, RR ASHIC: M fqUSH S
gferamd, I, T 3R 3fY ST R ST ST

UNIT — V: Geogenic Contaminants: Heavy metals, Arsenic, Fluoride, Uranium.

SPIS 5: YGUDI/IGHD! DI Y- IMR: YR YT, S, TIRZS
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%@3 Department of Environmental Sciences @
Course Name Biogeochemistry/Sg-Y-3HTA fagm=
Course Code ENV 585
Credit 2

UNIT - I: The Basic Concepts and Approaches to the Subject: Reservoir, residence time,
flux; Interrelations of Biogeochemistry to Other Scientific Disciplines; Evidence for the
coupled nature of the Earth system; Cycle approach to understand and describe natural
systems on Earth; Biogeochemical cycles and environmental changes.

SHIS 1: 39 Vg &I gHTE! SURUMY SR VDI ReaiR, ST e8d (3ex &
), TTeT; STATORATh THRe T b1 37 aRT+ep [N & |1 Tae; Godl Yol &1 e g8
UHid & THTT; Gdl R UTdhfad Yumferdl ! THe SR 36T auH HR- & fad -
TR EPDITT; TRATSRAB S Feh 3R TRy aRad |

UNIT-I1I: Global Carbon cycle: Abundance & distribution of Carbon; Major C reservoirs;
Biological and geological C cycle; Carbon Turn over in biosphere; Fluxes of C between
reservoirs; C cycle perturbation and climate.

SPIs 2: TS BT Teh: BIE DI TRl 3R fTaRT; HTe & T HSR; Sifddh 3R Y-
IS BT doh; TARDIR T HIa BT cHsaR; YSRI & s PIa- PI UaTg; HIe-

Ieh | Tedal 3R Seary|

UNIT-11I: Global Nitrogen Cycle: Abundance & distribution of Nitrogen; Major N
reservoirs; N cycling processes; Fluxes of N between reservoirs; N cycle perturbation.

SPIs 3: WIS ARcIo dh; ATcIo dI UgRdl 3R fAdRur; A=eoH & T HSR;
AISCIS Th & UfehaTy; USRI & did ATScIor &1 UdTg; ATScloi dsh o gyl |

UNIT-1V: Global Phosphorus Cycle: Abundance & distribution of Phosphorus; Major P
reservoirs; P cycling processes; Fluxes of P between reservoirs; P cycle perturbation.

SHTS 4: TAIGA BRBRY dh: BIRBRY ! TRl 3R fAR0; BREHRY & §-&7 HSR;

HRGRY Ih B UlhTE: HSRI & dId BRBRY &1 YdTg; BRMGIRY T H aa |

UNIT-V: Global Sulfur Cycle: Abundance & distribution of Sulfur; Major S reservoirs; S
cycling processes; Fluxes of S between reservoirs; S cycle perturbation.

SHTs 5: TS YebR Teh: e P TRAT 3R fIRUT; e & F HIR; ThR dsh
P UlchaTE; USRI o S Teth BT U8 (FI); T Ish H TaeT |
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%6\} Department of Environmental Sciences ﬁ
2 r\k w ’_; f ﬁ ﬁ' 4

R AT &

Course Name Energy and Environment Sl 3R qafaRu
Course Code ENV 404
Credit 2

Unit-1: Sun as source of energy, Solar radiation and its spectral characteristics, Fossil fuels:
classification, composition, physiochemical characteristics and energy content of coal,
petroleum and natural gas.

TYH SHAT: Sl & HId b &9 H 3, IR fafdxor 3R sq! quichHig fa=ivang, sfar=d
SE: GEIHRUT, TRAT, BT, UIaad 3R UIHad 1 & Hilde-am - a=an
3R 379 FAftra Sort I

Unit-11: Concept of renewable and non-renewable energy sources, Basic principles of
generation of energy from Solar, Wind, Geothermal and Ocean, Growing energy need,
Energy use pattern and future need projection in different parts of the world and its impact on
the environment.

fedia sreamy: TdiwRoME SR IR-AdiexUig SHol Adl B SGURON, IR, Ta-, Y
3R HENIIR ¥ Sl SdTG- & ol RiGid, Iadl Soll ATaRIdhdl, g1 & i fewdl &
ol SN UeH SR U™ BT STa=gdhdl BT &Yl 3R TATERUN TR 3] THI4 |

Unit-111: Environmental implication of energy use: exponential increase in energy
consumption and projected future demands, CO, emissions, global warming, Environmental
degradation due to energy production and utilization, Strengths for adopting Green
Technology and Challenges for Green Technology Adoptions , Concept of Green Buildings

qiAT S Sl ITANT o yataruitg fMfgdrd: SHol woud § deil ¥ gfs 3R yiaw ot
AT AN, CO, IoH, TIad aIfHT, SHoll IdTe 3R IUIRT & HRUI TR
fiRTae, gkd W@t &I oM &1 diebd 3R gRa Uefie! s & fag gHifr,
BRd Yol BT Srayron

Unit-1V: Biofuels, Recent developments in transportation sector: Electric, hybrid and solar
powered vehicles, Other green technologies: hydroponics, water efficient irrigation systems,
Smart grids etc

g Sream: 99 SeF, uRkagH &3 § gifer fas: Safdes, g ofiR IR SHoif @iferd
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%@3 Department of Environmental Sciences
Course Name Academic Writing QefOrp TRa
Course Code ENV 595
Credit 2

Unit I: Introduction and importance of academic and research writing, Various kinds of
reports, various approaches to academic writing, IMRaD format, General structure and
components of Scientific Reports, General Rules of good scientific writing.

UYH ATY: e 3R MY R o1 URTT 3R A, AfHa TR 3t Rule, Qeifors
g & fafire =fPI0l, IMRaD UReU, 93T RUiet o I TRTAT 3R Ucdh, 3=
QTS A& & = Fga |

Unit Il Thesis writing: Layout and Structure of a thesis, Introduction, Literature review,
Methodology, Preliminary studies, Results and Discussions, Figures and Tables preparation,
Conclusions and future works, Bibliography, Appendices.

fefau sraam. iRt dww. R &1 dsmte ok Ox=qn, uR=y, Tife Tter,
BRIV, URINS 3eqg=, TRUMH 3R =i, i 3R difcreral & dart, fFsey 3iR
Hios & &, Ty =, aRkfRm|

Unit 111 Research paper writing: Types of research papers, Structure of research papers,
Research paper formats, Abstract writing, Methodology, Results and discussions, Different
formats for referencing, Ways of communicating a research paper. Calculations of Impact
factor of a journal, citation Index, ISBN & ISSN. Journal metrices, author metrices.

AT eATd: MY UF oika: MY U &b UHR, WY T B IR0, WY T TRY, IR i,
SRS, TRomT 3R ==, I & fore fafts urey, Ty U YOftd 31 & dtdr | SHd
& YT HRS PI AT, IR0 YAH1DH, MMSTIAITA 3R SUILITH | SHa A,
e AfeH|

Unit IV Oral/poster presentation and other academic writing tools/techniques: Making
and presenting effective oral presentations, Making and presenting effective poster
presentations for conferences/symposiums. Uses of plagiarism detection tools. UGC
guidelines on Academic integrity, Avoid Plagiarism, Use of Al in academic writing,
Paraphrasing techniques.

Tgd Sream: Aife®/dRer TR $iR 39 PGS d@d JUBRU/ddH-Id: JUTdl
Hifa® TRfaal ST 3R URgd BT, T /AMNAl & o guTdt gRex IRgfear
ST 3R TR HRAT1 TS TR T Ual T T ISR BT SUANT | SPhIafids
IRGSdl IR guira & fe=n-fdwr, wifefde a1 3 s, Srpefiies oa H T3S T SuTNT,
ORTIHRIT Al |
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%6\3 Department of Environmental Sciences

i

¥ gaata

Course Name Atmospheric Science EITQTIWﬁﬁ'H
Course Code ENV 516
Credit 2

A
%,

Unitl: Vertical Structure and Composition
Chemical Composition; The State of the Atmosphere; Atmospheric Density and Pressure;
Hydrostatic Balance

UYH (AT 3R T 3R IR IS TR, AgHS T B RUfd; argHsdd
T 3IR GaId; BTG Re [ A

Unit2: Atmospheric Thermodynamics
The Ideal Gas Law and First Law of Thermodynamics; Concept of Air Parcel; Hypsometric
Equation and Lapse Rates; Atmospheric Stability; Mixing Height and Inversion

fodia sreamy argwseg Swvdfe!: aresl i fFaw 8fik Fwuafie! &1 ugar faw:;
mgfﬁaq;mﬁﬁaﬁmﬂwsﬁvﬁwaﬁﬁ&ﬁw;wm; forsror
OIE oJcop H

Unit3: Atmospheric Energy Balance
Electromagnetic Radiations, Black Body Radiation; The Solar Constant and the Budget of

Solar Radiation; Terrestrial Radiation, The Earth’s Radiative Energy Balance; Green House
Effect

it Sieama: aRgHecd SHell dga: faggd Jedid fafdrur, sid drel fafdwur; IR
fRRT® 3R IR fafeur &1 svie; Ry fafemvur, gudt &1 fafeor o dgem; WH ged
YUHId

Unit4: Atmospheric Chemistry

Thermo-chemical and Photo-chemical Reactions; Chemistry of Stratosphere, Stratospheric
Ozone Depletion; Chemistry of Troposphere, Acid Rain; Atmospheric Aerosols,
Atmospheric Trace Gases

g AT AgHSH XA fO9H: YHl-$h e d 3R BIcl-dhiidhd Uldfhand; JHdM
Hed &1 I o, T9dT Hed SIS &RUT; &iHHsSd &1 391 fax, ey au;
Unit5: Atmospheric Dynamics

Pressure Belts and Winds; Pressure Gradient Force; Coriolis Force, Centrifugal Force,
Frication; Global Circulation

TieaT AT IgHSA TfaRiadl: a1 dee 3R gald; TaId oTd ad; IR o,
FSTIRS e, T0T; afyjes TRERom

23

Al
7N

Al
/N
Al
7N
Al
/N
Al
7N
Al
/N
Al
7N
Al
/N
Al
7\
Al
7\
Al
7\
Al
/N
Al
/N
Al
/N
Al
/N
Al
7\
Al
/N
Al
/N
Al
/N
Al
/N
Al
I\
Al
/N
Al
I\
Al
/N
Al
/N
Al
7N
Al
7N
Al
/N
Al
I\
Al
/N
Al
I\
Al
/N
Al
I\
Al
7N
Al
I\
Al
7N

Az
7N



Az @ Hg . i s Az
N ¢ (N Department of Environmental Sciences N
Az AT \lz
2N C.W/ ugtaor fagm= faumn "ﬁﬁ- N
Al o Al
7 :‘ Course Name Research Methodology for Environmental Science / 4 :‘
> qaiaRT fa H 2y Tgfd >
)'( Course Code ENV580 >0<
\:/ Credit 2 \:’
7N Unit 1 Foundations of Research: Meaning, Objectives, Motivation, Utility. Nature and scope 7N
)K of research in environmental science, Distinction between environmental science, )K
\/ environmental studies, and ecology. Interdisciplinary, Multidisciplinary, and \/
N transdisciplinary research approaches. N

S UYH T UM P 31, gy, IR, IUUICT| qaieR faw= # SrgHU ®i 3k
N, Uoid 3R &1 gafeRvr faf, TaiaRun Sierae R UIRRRUTA®! & o iR | SfaRfasll, i

I\ . I\
G, Sglawh ok sifdfawt s e o)
/.\ 7\
):( Unit 2: Research Design: Concept and Importance in Research, Exploratory Research ):(
Az Design, Concept, types and uses, Descriptive Research Designs, Experimental Design: Az
7N Concept of Independent & Dependent variables, Qualitative research and Quantitative 7N
):( research, Research Process, Problem Identification & Formulation — Research Question ):(
2 — Investigation Question — Measurement Issues — Hypothesis formulation and theoretical iz
N frameworks N
¢ fodig e SrgHYE & SHYM Gl F SGURUT R HEd| SRANUTHAS  SK
e ST 3BT, SAYRUN, UHR R ITART| JUHIHAS ST BT | Sk

S, e SifieeTT Xadd T M ORf B QYR [OTHE SFIHUH R HAES |,
N UM | &aﬂwml SRS a'ﬁl-lsdl'-l T4 A0, SEY Uy, Sid U, {10 el N

! '
€ o, R Fafo qur Sgifie Tward| <
Al Az
N\ ; 5 . ; . 7N
W/ Unit 3: Environmental Lab Safety: Types of Hazards in Environmental/Materials Labs, W/
N Principles of Lab Safety, Personal Protective Equipment (PPE), Chemical Safety and N
;:é Handling, Instrument and Electrical Safety, Biological Safety, Waste Management in ;:é
%, < Environmental Labs, Emergency Preparedness and Response. ;, ¢

| )

Sk qfoe srama: vaferuyamEl wRierst # TRl & USR| TARTRIen JR&M & Riaidl Sk
Ay Al GREM SUBRUT (PPE) | IS YRET 3R oSl SUSRUI Ud fdggdd W& sz

I\ . 2\ . Q . ZI\
3, o TRem wiaRor wETRelt # Sfufis Weu | SuTaeTel A Tl wfifshar| 9
7N N
):( Unit4: Ethics in Environmental Research and Management: Core Ethical Principles, ):(
Al Research Ethics, Environmental Ethics, Ethical Challenges in Environmental Science), Al
N Laboratory and Research Management (Lab Organization and Documentation, Risk N
%:é Assessment and Safety Planning, Resource and Equipment Management, Regulatory and é:é
Az Institutional Compliance. Az
7N 71N

3¢ agd v o e Rigld, srEy™ e, wiroiy e, wiww fgm § 3¢
S Afae gHIfTEl FETRTen SR SRHUM UsitE) FENTRIen e SR GaeinRu, Sk
e SIRH Sfiee SR IREM JioHI, TX1eE Ud IUSHRU Yeed, Fame iR IRINd Az

7N 7\
Az SFUTe(| Az
I\ I\
Al Alz
7\ ZIN
Al Alz
7\ ZIN
\l/ \l/
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N % o\ Department of Environmental Sciences 7N
A\lz . \lz
3% C.WJ TgfeRT fasm faHmT ‘l@ﬁ' N
Al o Al
::: Course Name Environmental Nano and Polymer Science/ TaiaRufg 34t :::
N 3R sgere fax” N
' '
).( Course (_Zode ENV589 ).(
\/ Credit 4 s
N Unitl : Basic concepts of nanotechnology, nanomaterials, and their properties. Use of N
):( nanomaterials in water and wastewater treatment, remediation of contaminated sites, and ):(
Az other environmental applications. Az
7N 7N

¢ wYn A A9 W), 99 uerdf 9t S Ui P ge SEuRumdl 3l
N A UG SURIY O WY, UgNd RIA & SUAR) remediation) YT 3 UITERUNT %

I\ . N\ q 7\
sk AR H = UaTdf o1 SN N\
| '
>'< Unit 2: Basic Concepts of Polymers— Monomer, oligomer, Polymer and Polymerisation, >0<
\: , Functionality, Repeating units, classification of polymers ( Natural vs Synthetic), Polymer \: "
N structure (a)Linear, Branched and Crosslinked (b) Amorphous or crystalline (c) N
):( Homopolymer or Copolymer (d) Fibres, Plastics or Elastomers, stereo-chemical ):(
Az arrangements. Az
7N N
se fadia e agaaﬁ) Polymers) &1 Ja amnwnq AR, SAfRMER, UiferR T Sk

S CCHRIBRUN SRR, TR ISP, Sgad! P A0 Wpld T $HH(I s
G, S5O WA XRw, wied Td Hre-figs, s srat ey, SEORR s ),

f:f DHITMCTHR, ¥R, WIRCH 37dT SARCIR quT eI SHaRITd | :::
< N
>:4 Unit 3: Applications and environmental impacts of important polymers: Polyurethanes, 534
7N\ Polyesters, polyolefins, polystyrene and styrene copolymers, poly(vinyl chloride), poly(vinyl 7\
Sk acetate), Phenol formaldehyde resins (Bakelite, Novalac), polyurethanes, Polycarbonates. Sk

%WG‘WWW*W@WWHW 955
& UiaRRYE, Uidiier, diclisiiaiite, UiciRersdd Ud Wrsd dIaifeeR, dichforrsa €
Sk RIES( greihfarTed Tiee foia wivicseTes o) ddbarse, Taldd(, wiefgdieT, Sk

Az LIRIEAEIEER] Az
7\ N 7\
):( Unit 4: Biopolymers, Classification and advantages of biopolymers. Examples and their ;:é
Az environmental impacts of bio based polymers, Starch based polymers, Cellulose based Az
::: polymers, Chitin and Chitosan. :::

7N

{, 94 3wmE: S9.9gu®) Biopolymers) — HGRU AU SG-SETAH F aH| ;:;
N J9oYiRG §gAdl P 0 JQRRU TE IFd TOAERU™E GG n

Alz N o S N Alz
= T- TR dgad, AAI- 3R gD, HIfe Ud HIgeH| 0
74 e
::: Unit 5: Toxicology of nanoparticles, Fate and transport in the environment, Microplastics and :::
N their environmental impact, Regulatory frameworks and safety assessment. N
V4 ’ : i . e
(:: TiaT 3{eAT: S-IBUN Bt faNfag) Toxicology), TafaRul H I UG Ud URag, ged :::
78N WIRC®H) Microplastics) 3R 3 TATGRUNT YT, &g gl auT QRET Hedid | ]
| |
3 0
o o
| |
Oy 25 3¢



Al D . I oo, Al
7N ¢ (N Department of Environmental Sciences 7 N N
A\lz » \lz
N C.W/ ggfavor fagm= faum ’& >
N2 Al
O Course Name Polymers and Plastics/ SgA® 3R WIRCH 0
7N Course Code ENV512 7~
Az Credit 2 Az
7N 7N
Al Alz
7N : : ] . 72N
Az Unit 1: Basic Concepts of Polymers— Monomer, oligomer, Polymer and Polymerisation, iz
’:‘ Functionality, Repeating units, classification of polymers ( Natural vs Synthetic), Polymer ’:‘
9.% structure (a)Linear, Branched and Crosslinked (b) Amorphous or crystalline (c) 9&
%:% Homopolymer or Copolymer (d) Fibres. )K
3K UYH HTE: TGP Polymers) BT T SFTURIME — HIAR, AR, UiferR qur Sk
Az GiferRIDR| e
7N 7N

\,  BOEDd, TRIGA  IoRdl,  9gadl Bl deRU) Wiplde T BEE(I .
N g TR X, AT T Hr-RigS, Sk oral fredty, SRR s

Al )
7N aﬁuﬂ%r 13\ a e
Az 0
7N o)
o Az
7N . - 4 _ _ N2
Az Unit 2: Applications and environmental impacts of important polymers: Polyurethanes, Az
::: Polyesters, and Polyureas, polyolefins, polystyrene and styrene copolymers, poly(vinyl :::
N chloride), poly(vinyl acetate), acrylic polymers, fluoro polymers, polyamides. Phenol 3¢
):( formaldehyde resins (Bakelite, Novalac), polyurethanes, silicone polymers, polydienes, )K
Al Polycarbonates. 0
7N e

sk fgdia Jouma: wg@yul Sgadl F  SAYANT Ud UGiaRUig U — N2
2 uﬁqﬁ%mﬁwqﬁqﬁmuﬁ%ﬁﬂm@wm 2
n BN ERIENESIRERT q'l?ﬂ)ld'-llsﬂ Q?ﬂ%‘c'( Ufehfoieh Sga®, TRI dga®, Wﬁﬂﬁﬂml n

Az Alz
o i BrafcegRs o) Sdharse, Aldidd(, Traried, Rifes dgam, drdases, 0
3¢ dideenel >
Az Az
7N 7N
Al Alz
::: Unit 3: Plastics and Elastomers: Types of plastics, micro platics, classification, :::
7N characterization and their environmental impacts. Abatement procedures for polymers and 7N
;:é plastic pollution. ;:g

3¢ it gumg: WiIfR® Td SUREIR - WiR® & UPR, HEHIied, 370! 3K
sle e, BRI EIREIER U adr RE TiaRUf ERICTI

sk SgAP! Ul WIReH YGWUI & Haruy/a=0r o1 ufdand | N
Al Alz
7\ ZIN
Al Alz
7\ ZIN
Al Alz
7N 7\
Al Alz
7N 7\
Az Az
7N 7N\
Al Alz
7N 7\
\l/ \l/
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%@3 Department of Environmental Sciences @
Course Name Biopolymers and Environment / %—W 3R TafaRl
Course Code ENV513

Credit 2

Unit 1: Biopolymers: Definition and concept of biopolymers, Classification and advantages
of biopolymers. Natural, bio-based, biodegradable, and compostable polymers.
Environmental significance of biopolymers

UYH 3T: WG-gAP) Biopolymers): SIa-9gad| I GRHINT 3R YR, I
FITHROT TUT Y| U faidh, S-SR, SIg-3T€e-d) biodegradable) 3R HHRCEd
Sgq® | SIa-9gad! &I Yaiaruig A |

Unit 2: Sources and Types of Biopolymers: Plant-derived biopolymers, Animal-derived
biopolymers, Microbial biopolymers, Agricultural and industrial biomass as raw materials.
Major Biopolymers: Starch based polymers, Cellulose based polymers, Chitosan, PLA
(Polylactic Acid) and PHA (Polyhydroxyalkanoates). Natural rubber, Collagen, Silk fibroin

fedia sreamg: S9-9gasl & Hid R YHR: UGU-SHd Sid-8gad, T=[-od oid-
g, YEHId! Sia-ggadm, duT BN 3R 3w SId-5) biomass) B! H=d HIA &
=g

Hl
TSI Sg-9ga®: WKIO-3MURd dgad, JAqarel-SMeRd Sgad, HISeH, PLA
(Arciicifded 3 (3R PHA (UIaigIgSlaileh-ded(, Whfdd &R, diamH, Rieh

PIECIER]

Unit 3: Biodegradation of Biopolymers: Principles of biodegradation, Aerobic and anaerobic
degradation, Composting, Factors influencing degradation, Environmental fate of
biodegradable polymers,

AT T4 S9-9gad! BT Sg-SUHe: vd-3Tde & Rigid, aadig 3R saady
3{UeeH, HHNRET, 3Tge B YHIAT B a1 HRP, TUT Wd-fTHCHIT Tgad! Pl
TRl H FagR/ARUIMA|

Unit 4: Challenges and Future Directions: Economic feasibility, Industrial-scale production,
Standardization and certification, Plastic pollution mitigation, Policy and regulatory aspects,
Future trends in green materials

g sreamg ;- gAfaal SR ufasy bt femmy: onfife sgagrdn, siaifiles *TR W
JTEH, HTHBIHRUT 3R THTUNGRUT, WRed TgNUT AU, HifavTd Td fRameig ugd,
U1 g uerdf & Uiaw & 1|
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%6\} Department of Environmental Sciences ﬁ
2 r\k w ’_; f ﬁ ﬁ' 4

R AT &

Course Name Green Energy and Technologies/ gRa Ssit T Sttt
Course Code ENV 515
Credit 2

Unit-1: Sun as source of energy, Solar radiation and its spectral characteristics, Fossil fuels:
classification, composition, physiochemical characteristics and energy content of coal,
petroleum and natural gas.

TYH SHAT: Sl & AId b U H 34, IR fafxor 3R S9! qulichHig fa=ivang, sftar=d
SE: GEIHRUT, TRAT, BT, USIadd 3R UIHad 1 B Hildeb-am - a=iang
3R 379 fAftra o1t arged

Unit-11: Concept of renewable and non-renewable energy sources, Basic principles of
generation of energy from Solar, Wind, Geothermal and Ocean, Growing energy need,
Energy use pattern and future need projection in different parts of the world and its impact on
the environment.

fadia 3reamy: TeteRuii ik TR-TdieRuia SHotl Fidl B ATYRON, TR, UaH, YaTdig
3R HENIIR ¥ Sl SdTe- & ol RiGid, Sadl Soll ATaRIdhdl, G-l o i fgwdl &
3ol SN Ue SR HiTST BT STa=gdhdl T AU 3R JTaR0l TR 3T THIG |

Unit-111: Environmental implication of energy use: exponential increase in energy
consumption and projected future demands, CO, emissions, global warming, Environmental
degradation due to energy production and utilization, Strengths for adopting Green
Technology and Challenges for Green Technology Adoptions , Concept of Green Buildings

AT A Sl ITANT o yataruiig fMfgdrd: SHol woud ¥ deil ¥ gfs 3R yiaw &t
AT AN, CO, IoH, TIad aIfHT, Holl IdTe 3R SUIRT & HRUI TR
fiRTae, gkd W@t &I oM &1 diebd 3R gRa Uefiie! s & fag gHifr,
BRd Yol DI Sfayron

Unit-1V: Biofuels, Recent developments in transportation sector: Electric, hybrid and solar
powered vehicles, Other green technologies: hydroponics, water efficient irrigation systems,
Smart grids etc

g Sream: 99 SeF, uRkagH &= H gifer fas: Safdes, gefes ofiR IR Seif @iferd
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Az 23 P S Az

N % o\ Department of Environmental Sciences 7N
3% C.WJ ggiaRor fagm faumT ‘l@ﬁ- 3¢
Az Al
9 Course Name Climate Change / STqaT] URad= 9
9.% Course Code ENV 510 9&
Az Credit 2 Az
7N 7N
Az . | . . . . Az
7N Unit I: Fundamentals of Climate Science: Weather, climate, and climate variability, 7N
Al Components of the Earth’s climate system, Earth's radiation budget and energy balance, Al
7N : . N
W/ Greenhouse effect and greenhouse gases, Carbon cycle and hydrological cycle, Atmospheric \/
N circulation and monsoon systems , Climate forcing and feedback mechanisms, Natural versus N
| ic cli |
;.4 anthropogenic climate change. ).(
Az \lz

7N ey fagE & gayd Rigia: JeE, Sag S8R Sarg uRadeied, gat 6 7N
3¢ S o & 9T, q@wﬁmmwsﬁ?mw sRA T OWE R ERa | €
e T PIed g 3R Ofd I, aHS A URITRU 3R AT oF, Sadg | gald 8la g

7N 7N
s a@maﬁzqﬁmaﬁ@a@zqﬂﬁhamﬁ%ﬁm),mm s
2N geaRifd sayg uikadd N
Az Az
7N 7N
)K Unit 1l: Climate Change Science and Evidence: Drivers of climate change, Radiative )K
\/ forcing , Greenhouse gas emissions, Aerosols and black carbon, Global warming trends , Sea- \/
7N level rise and, cryosphere changes, Ocean warming and ocean acidification, Climate extremes N
Al Al
7\ ZIN

\,  Saarg Radd fagE iR g Siearg uRadd & RSP HRe, fafeoiy siemar
0 (Radiative forcing), 8Rd T8 T IgoiH, WA 3R AP Hra-, dfe I9qH Ifg & :::
28 3, 945 TR H gfS 3R 2Wd & (cryosphere) T UREdH, HEENR H1 7H g1 8k 7K

3K HRRTRIY 3fkfihRuT, Sedrg TRH UeH (Climate extremes) K
Az Az
7N Unit 111: Climate Change Impacts and Vulnerability: Impacts on terrestrial and aquatic N
%:% ecosystems, Agriculture and food security, Water resources, Himalayan climate change: %:é
%:% Vulnerability, resilience, and climate risk assessment. %:é

3 mﬁv&lqﬁqvhaﬁq%?umsﬁvﬁ%awﬂw QTR 3R Wil URfRRS dl muME,  3F
Pl

3 W R, S FAA R g1, Rererda sarg oivadd ok & mhiE: Sk
N Hag-T=iTerdT, TRitare iR Siaarg Sifaw ST N
):( Unit IV: Climate Change Mitigation and Emerging Technologies: Climate mitigation ):(
Az strategies, Renewable energy and energy efficiency, Carbon sequestration, Carbon capture, Az
7N e : : 7N
\ ut|I|z_at|on, ar_ld storage (CCU_S) Carbon footprint an_d greenhouse_gas inventory, _Nature-_bz_is_ed \
7N solutions, Climate-smart agriculture, Remote sensing and GIS in climate studies, Artificial 7N
;:é Intelligence and machine learning applications, Climate early warning systems ;:é
A\lz

7N mtrﬁaﬁqwqaﬁvsm—cﬁﬁ@ﬁrm SIear] XA UHIfAET, g d SHolf 8 | 3¢
%:é SOl &, PHIe YYdhUT (Carbon sequestration), Pl FER, IUANT MR HSRUT 9:%
e (ceus), HIe Pefile 3R 8T T8 T 3, UPpfd-snumid Iy, Jargie-Hre N4
, PN Saag sieggd § Rule IR iR Shemsuw, s gfen R wRiF @ o,

7N 3 HQTn"T ST %I?ﬂa:ﬂ o 7N
\:/ ' 115‘ \:/
7N N
Al Alz
7N N\
| |
YOS 29 K
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%@} Department of Environmental Sciences
2 e Frr -

14 GG S"“

Course Name Bioresources & Environmental Biotechnology

Course Code ENV 591
Credit 2

Unit I: Bioresources in Environmental Systems: Definition and scope of bioresources,
Classification: Primary, Secondary, Tertiary, Quaternary bioresources, Overview of Cellular
respiration. Bio-based Products: bioenergy, biochemicals, biomaterials. Major applications of
bioresources to mitigate environmental issues, Conservation and sustainable utilization of
bioresources.

ygiaRoftg dff § AT SauuTel & RN Td SUTaHTS; Jifevor Hrfi,
fadia®, qdiae td aqdie Saue; HIRG 41 BT fddide-, S9-ATURd IdTg,
SaG o, Sid AT T Slauerd | gafeRoia wHwelf & T § Saddedl & ugE
SIIVRINT; SITETeAT T TREUT Td Feld SUANT|

Unit 1l: Microbial and Biomass Applications in Environmental Management: Nutrient
Cycles, Microorganisms and plants as bioresources: types, diversity, and ecological
functions, Biofertilizers: types, mechanism, benefits (e.g., Rhizobium, Azotobacter),
Biopesticides and their environmental safety (e.g., Bacillus thuringiensis, Pseudomonas),

Microbial consortia and their synergistic environmental actions, Biogas and biofuels:
processes and significance, Biopharmaceuticals.

TOiaRul yeeyd W geHeildl Td SETE SWanT: Ube d%; Sauyared & ©4d o
geriia Ud Urey UeR, fafaear v uifufas o, SasdRe uaR, fharfafd ud ary
(a@ Rhizobium, Azotobacter); SapieaRlt Td It gafaruit &1 (@@ Bacillus
thuringiensis, Pseudomonas); ﬁ&ﬂ\‘rﬁ?ﬁ TY (Microbial consortia) Td 3D Tefhard®
wfRofn foramd; s wd Slasyd Ufkald Td U@, ogsivdl 3dre

(Biopharmaceuticals)

Unit 111: Environmental biotechnology: definition, scope, objectives, and significance of
biotechnology in environment management. Overview of eco-friendly strategies, like
bioremediation, fermentation, aiming to minimize pollution, carbon emission and restore
degraded ecosystems via waste management. Role of biotechnology in development and
sustainability.

gtaruitg Savienfiet: iy, 87, 35=d Ud qaiarul geed & siauieiiie! of dgd|
TIfeRUI- 3% d IUMHITIT BT Sl SR Siara<RUl, fahua; iRy yeed & Jred 9
TG0 Td HIad Scqoi- Pl gATH HRAT qUT Sahiod gRRUfad oAl B JARAT
fAphI Td Hoddl H Sauifies! & Yften
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Ay gt ™ g Alg

/:< ¢ @3 Department of Environmental Sciences /:T
3¢ A\ ggiaRor fagm faumT N
Az o Al
: :: Course Name Analytical and Statistical Techniques/fargeoreas To :::
N ENEIREETIED N
3 Course Code ENV 590 e
\l/ Credit 4 \/
N Unit 1: Sample, sampling, pre-treatment and storage, blank, reference materials, QA & QC, £
):( Calibration. ):(

Ny ZPIS 1 YA UG THA-UGUT: AT, THA-U8U, J9-3UdR Ud Al Bl HERUl, &, Al

7N 7N

s e T, UTeRTT ST Td Ture (A, SiRii /b ieisr N4
: :: Unit 2: Spectrometry: UV-Vis Spectrometer, Atomic absorption spectrometer (AAS), :::
7N Inductively coupled plasma atomic emission spectrometer (ICP-AES), Inductively coupled 7N
):( plasma mass spectrometer (ICPMS), X-Ray Fluorescence Spectrometer. ;:é

N, SPI3 2: WA wraT-geT WagHIeR, TRHTY] (a0 Wae Hiex, RiUE 0 2
0 o e W e WaiEeR, IRMOE w0 & gfhd WieHT S WaeeR, L

Jo T acHfiey )
7N Unit 3: Microscopy - Definition of microscopy, basic introduction of microscope, Principles N
;:é of Microscopy, Magnification vs resolution, Limit of Resolution, Types of Microscopes and ):(
iz their Applications; Light Microscopy, simple and compound microscopy, Fluorescence Al
7N microscopy and confocal microscopy, Electron Microscopy; Transmission electron 7N
9:% microscopy (TEM), Scanning electron microscopy (SEM). 9:5
e IPIE 3 UISHIRDIG / YEAGRIBT: HIeshap i/ gereRiol 1 ok, geresfarga Sl

¢ W@W@m/ma?ﬁ@ﬁ 3aege ud faue &mar ¥ iR, faved &t ¢
L O, geelRidl $ YR Ud S SRUANT, TR e R, Wﬁ&ﬂ?«’ﬁ@w &

1 e, ufdie geraRiet ud eipiea geRaRiel, sadae erelien: ufiee 75
7N gﬁwq@ﬁﬂ@ﬁ] @rﬂ?—lll gaEEI:l N
%:% Unit 4: Chromatography - Basic understanding of Chromatography; definition, purpose of %:é
%:% use, and principle of Chromatography, Basic concepts: stationary phase, mobile phase, %:é
\/ partition coefficient, Retention factor (Rf), Classification of chromatography (adsorption, \/
N partition, ion-exchange, size-exclusion, affinity), Types of Chromatography; Paper 7N
;:é chromatography, Thin Layer Chromatography (TLC), Advanced Chromatography ;:é
Az Techniques; Gas chromatography (GC), High Performance Liquid Chromatography (HPLC). I/

N

::: ?ﬂo'lé 4: PIASRITBL / E'UﬁETI) Chromatography)aﬂ'aw Pl HolYd dHe, \/
7:‘ DHIHCIUTG! &I GRUTHT, ITANT BT I£-T T4 Rigid, Fayd SAURUME RR Jeawy | 7:‘
€ wfashd weR, TS Uie, UAURY SR, HECHE! &1 aifiexu iy 3¢
K DU, fIUSH HIACHTR!, SRH-fAfHT HIACHIR!, STHR-SeWRU HIHCH®T, 3K
e UfEE HHSUTE, HIHCHTP! & UPR UWR HiHcHh! | 9 daR HHcus! 3ud Alg

7\ . 7\
¢ SHIHCIUTE! ddh-ich 119 ShIHC T, 3 UGRH &4 PHIHCHIDh] e
\:/ Unit -5: Basic statistics - Data and its types, Mean, Median, Mode, Distribution of data, \:’
N Variables, Regression, Variance, Standard deviation, Error, Outlier, Correlation. N
%:é ?ﬂﬂg 5: GAYH HiRSTPT) Basic Statistics) é:é
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::: Course Name Genetic Engineering & Bioremediation/ STqa 2T :::
N EIEENECIRCESEIRE IR | 7
| |
).( Course (_Zode ENV 565 ).(
iz Credit 2 iz
7N 7N
Az Az
::: Unit 1: Principles of Bioremediation: Definitions, importance, and classification; :::
7N Microbial, phytoremediation, and mycoremediation techniques, Types of Bioremediation; in 7N
;:é situ (Bioventing, Biosparging, Bioaugmentation, Biostimulation), ex situ (Biopiles, )K
Az landfarming, Slurry-phase Bioreactors) Az
7N 7N\

L v 1 e & Rl oRm, Tea o e, geEeid ddmRn, S
3, UROUERUGERARSUEA Ud dad-omuRd SaUHRU/MEHRASIIA ddbl o,
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Az Az
e TSR L )
::: Unit 2: Environmental xenobiotics and their degradation: Definitions, types and impact :::
N of xenobiotics on ecosystems and health, Bioaccumulation, bioconcentration, and N
%:é biomagnification, Mechanisms and factors involved in degradation; Aerobic and anaerobic 9:%
Az degradation pathways, TOL plasmid pathway in microbial degradation, Degradation of Alz
: :: Toluene, Xylene, Benzene. Environmental fate of degraded products. : ::

W i 7N
G, TTE 2 iRy SIETERe Ud ST uHeH: SRS B URUIN, TR )
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7:: 3qged ¥ mfa foranfaftal Td ®Re%; aradid (Aerobic) Td Sf@RIER (Anaerobic) 7::
> 3mued grf: geAsidl smued & TOL WIS AN (TOL Plasmid Pathway); @ledd <

3¢ (Toluene), ST3eiiv Ud SISl T 3UeIesT; Sfuafed IeTal bl UafaRufid Hr sk
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7N Unit 3: Recombinant DNA technology: Early discoveries, restriction endonucleases, N
;:é ligases, modification enzymes, cloning and expression vectors (plasmids, bacteriophage, ;:é
N phagmids, cosmids, artificial chromosomes), selection of recombinant clones, cDNA Alz
::: synthesis and cloning (reverse transcription, DNA primers, linkers, adaptors, library :::
7N construction and screening). 7N
Az Az

(:: SPI3 3: T: JYAIei DNA Wit IR i, ufdey TSafaaust (Restriction :::
N Endonucleases), @Tgel  Ud USTgH GRNY; FAlT Q"q" Y] doR— WIS, N
3K I5ARAIS, S (Phagemids), PIRTS (Cosmids), EA UG ; T: G4loib qa-  SE
e PT I (Selection of Recombinant Clones); cDNA &1 ILANUl T @i — fRad Alz

7N 7N
sk TP (Reverse Transcription), DNA TSR, fidd, TSPR, TATZSRT HHI0T UG ®HIFHT sk
Al Alz
7N 7N
Al Al
7N 7\
Al Alg
7\ ZIN
Al Al
7N 7N\
Al Al
7\ ZIN
\l/ \l/
< 32 <



Az 23 P S Az

N % o\ Department of Environmental Sciences 7N
3% C.WJ ggiaRor fagm faumT ‘l@ﬁ- 3¢
Az Al
: :: Course Name Environmental Genotoxicity/aata<eita sfeeifFafad :::
7N Course Code ENV 518 7~
Al Credit 2 Al
7N N
Al Alz
7N . _ . . . y . ZIN
Az Unit 1: DNA Organisation inside a cell: Chemical composition of DNA, nucleotides, iz
N nucleosides, Structural Model of DNA, Genome of a prokaryotic and eukaryotic cell, N
%:é nucleus, histone protein wrapping nucleosomes model, chromosomes, Functions of cellular ;:é
Az DNA; Overview of DNA replication and central dogma flow of genetic information in cells N
’:‘ viz, Transcription, translation, protein synthesis. ’:‘
QlZ QA2

::: TPBTS 1 aﬁﬁm%m:ﬂwmw ST F IS W, Ffaadiess, o
N YeadNEs; ST T WEAdS Hisd; W@Wﬁmsﬁ P AN
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7N . . . " N
sk YdTg 1 bard Rigid — Ufdeies, $idied Ud Ui o] sk
Alz Unit 2: Introduction of Environmental genotoxicity: Definition and scope, DNA damage Alz
: :: and repair systems overview, Mutagenicity, genotoxicity, carcinogenicity. : ::
7N 7N
3, 78 2 wafaeofi SRR @1 ufvea: oRyw wd & Sle efd wd Sem O
o RE YU BT SHaaidh; SARadTorad, SiHeHadRe! Td dbeReT=d| »
QA2 ANz
7 :‘ Unit 3: Sources and Types of Environmental Genotoxins: Natural and man-made 7! :‘
9.% genotoxins, Physical mutagens such as radioactive material, heavy metals, Chemical 9.%
Az mutagens such as Polycyclic aromatic hydrocarbons (PAHSs), Pesticides and herbicides, Az
< :: Persistent organic pollutants (POPS). :::

;:; P13 3: WAV SiiFleifea & Hid Ud UoR: i Td HIa- ﬁlﬁﬁx‘:ﬂ?ﬁ?ﬁq ;:;
AN fifae IaRaded, o9 gl gerd Td R gy, YerEe Safade, S
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Az Az
N Unit 4: Mechanistic and Biomarkers of Genotoxicity: Oxidative stress and reactive N
;:é oxygen species (ROS), DNA single and double-strand breaks, Chromosomal aberrations, ;:é
iz Micronucleus formation, Genotoxic test batteries in In-vitro and In-vivo models, i.e. Ames \/
N test, Comet assay (Single-cell gel electrophoresis), Micronucleus assay, Chromosomal 7N
):( aberrati_on test. Applications in Regulatory Guidelines to test genotoxicity of substances and ):(
Al Drug discovery. Al
7N N
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