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Preamble
AEN's Tuljaram Chaturchang College has m

. . - . various faculties
ade the decision to change the syllabus of across various fact

and provisions outlined in the National Education Policy (NEP), 2020.
listic and effective and to |

trom June, 2023 by incorpm-;\tmg the guidelines

The NEP envisions making educatjon more . al
< C . M

| | | ho ay emphasis on the integration of genera

(academic) education. vocationa| educ

ation anq experiential learning. The NEP introduces holistic and

at would help to develop intellectual, scie
nd moral capacities of the stud - . il
a C ‘ p ents. The NEP 2020 envisages flexible curricular structures and learning based outcome -
approach for the development of the students. By establishing a nation

multidisciplinary education th

§ i ; ally accepted and internationally comparable
cdit structure an courses

cre ‘ c A ramework, the NEp 2020 aims to promote educational excellence, facilitate seamless
academic mobility, and enhance the global Competitiveness of In

_ . dian students. |t fosters a system where educational
achievements can be recognized and valued not only within the ¢

N . ountry but also in the international arena, expanding
opportunities and opening

domains of Environmental Science and re}
Chaturchand College, Baramat; - Pune, has developed the curriculum for the fj

. Irst semester of F.Y .B.Sc. Environmental
Science which

goes beyond traditional academic boundaries, The syllabus is

and the Circular issued by SPPU, Pune on 31st May 2023.

3

In today’s rapidly changing world, a Bachelor's degree in Environmental Science offers ample opportunities
a positive imp

act on the environment and understanding the interrelated
systems governing the planet. As the global population su

rges and natural resources dwindle, the need for professionals

skilled in environmental management, conservation, and sustainable development has never been more critical. With

a strong foundation in critical thinking, problem-solving, and interdisciplinary understanding,

graduates can pursue a wide range of rewarding careers in various sectors.
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Department of Environmental Science
One of the S.Y.B.Sc. Semester- I\
research and anal;:::::?l::'" C“fC%‘I'S in this ficld is that of an Environmental Scientist This role entails conducting
ot Mimane | ntify, monitor, and mitigate cnvironmental hazards, develop sustainable land, water, and

gement practices, and inform public policy on environmental conservation. Industries such as mining, oil
Scientists to ensure compliance

and oas l .
gas, chemical . .
production, and urban development actively seek Environmental

with enviro
nm i ,
ental regulations and reduce their ecological footprint.

fic knowledge and problem-solving abilities

Envi i
ironmental Consuiting is another avenue that combines scienti
tive solutions to mitigate

to help busi
sine . . .
p sses, nonprofits, and governments develop eco-conscious strategles and innova

ucial role in developing and imple
wareness are now more s
mmunity organizations,

menting sustainable practices that

environ ;

ironmental risks. These consultants play a cr

meet legislati : . . . A
gislative and social expectations. Environmental education and a ignificant than ever.

s in schools, colleges, and col

Envi ;
ironmental Science graduates can contribute as educator
planet's future.

creati H . - . ..
ating environmentally literate citizens that can make informed decisions about the

al Science syilabus in accordance with the NEP 2020 ensures that students

em to navigate the dynamic and
ntribute meaningfully to

Overall, revising the Environment
interconnected

recei i ; :
eceive an education that is relevant, comprehensive, and prepares th
dge, skills, and competencies needed to co

world of today. It equips them with the knowle
g global landscape.

society and pursue their academic and professional goals in a rapidly changin
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De . S.Y.B.Sc. Semester- 1y
SPaTment of Enyironmental Scicnce

o Programme Specific Outconies (PSOs) = )i

) - e znvironment in
PSO1. Critical Thinking- Students will demonstrate an understand major concepts of E )
ccrniag? . : , ic _Understoo
association with multidisciplinary subjects such as physics, chemistry and mathematics etc. U .

ious scientific

the basic concepts, fundamental principles, and the scientific theories related to varl

phenomena and their relevance in the day-to-day life.

PSO2. Effective Communication- Development of various communication skills such as reading,

listening, speaking, etc., which we will help in expressing ideas and views clearly and effectively.

PSO3. Social Interaction- Development of scientific outlook not only with respect to science subjects
but also in all aspects related to life.

PSO4. Effective Citizenship- Imbibe moral and social values in personal and social life leading to
highly cultured and civilized personality.

PSOs. Ethics- Follow the ethical principles and responsibilities to serve the society.

PSO6. Environment and Sustainability- Understand the issues of environmental contexts and
Sustainable development.

PSO7. Self-directed and Lifelong learning- Students will be capable of self- paced and self-directed

learning aimed at personal development and for improving knowledge/skill development.

AES’s T.C. College (Empowered Autonomous), Baramati. CBCS Syllabus 2024 Pattern NEP 2020
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AEC = Ability Enhancement Course

OE = Open Elective
VEC = Value Educati

CEP= Community Engagement Project

SEC = Skill Enhancement Course

on Course CC = Co-curricular

RP=

]

FP= Ficld Project
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S.Y.B.Sc. Sem-1V

Cour —
N TS
€ ST TR YR e o e (204 PREGER) 48 DeT »
— Py el ¢. Environmental Science (2024 Pattern) as Per N
Sem C R U R LN 2020 3 A o y
ourse Type F R— S *"’d’t{
g : Course Code Course Title 'rhco'ry/ {RGres,
Major Mandatory practical T
M ENV-201-MRM Natural Resources And Theory
ajor Mandat Management 02
:Vl.\ory ENV-202-MRM Environmental pollution-I Theory | 7%
ajor M .
vor Mandatory ENV203-MRM | Practicals based on ENv-201- | Ppractical 02
Vocational Skl MRM and ENV-202-MRM - —0 |
VSC nal Skill Course [ENV-204-VSC Practical based on Organic Practic
II1 [Field Proj ,/,/fm,mi_'lg/// — 02 |
I [Fie PrOJect(FP) ENV-205-FP Field Project Practlcal el
(5.0) M 02
o ENV-206-MN Man and Environment Theory
Minor ENV-207-MN Basic Practicals in Practical 02
Environmental science I )
Open Elective (OE) ~ |[ENV-208-OE Initiatives for EnVi ronmental | Theory
Management "
Subject Specific Indian ENV-209-IKS Environment, cultural values Theory 02
Knowledge System and Society
(IKS ////
Ability Enhancement MAR-210-AEC/ Theory 02
Course (AEC) HIN-210-AEC/ (Any One)
SAN-210-AEC -
Co-curricular Course YOG/PES/CULN To be continued from the 02
(CC) gs/NCC-211-CC Semester - 11 —
Total Credits Semester - 11 22
Major Mandatory ENV-251-MRM Solid and Hazardous Waste Theory 02
Management
Major Mandatory ENV-252-MRM Environmental Pollution-II Theory 02
[ I S
Major Mandatory ENV-253-MRM Practicals based on ENV-251- Practical 02
MRM and ENV-252-MRM
Vocational Skill Course ENV-254-VSC Organic farming Theory 02
. I
ENV-255-CEP Community Engagement Practical 02
Project (CEP) I B
ENV-256-MN Basics of Environmental Theory |02
Geoscience and Biolog ;
ENV-257-MN Practical course on Practical | 02
Environmental ‘;
Geoscience and Biology
I — )
Open Elective (OE) ENV-258-OE Eco-Friendly Practices Practical 02
/

Skill Enhancement | ENV-259-SEC Practicals on Waste Practical 02
Co.urse SEC) Management B
Ability Enhancement | MAR-260-AEC/ -

Course (AEC) HIN-260-AEC . Theory 02
= | A ,

AES’s T.C.College (Empowered Autonomous), Baramati
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SS/NCC-261-CC

| Co-curricular Course TYE)G/PES7CJL/’N -

(€C)

L
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S.Y.B.Sc. Sem-1v.

/To’be continued from the ( T

Semester - 111
Total Credits Semester - IV 2

Total Credits Semester — HI+1V 4“4
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J tme Envi
Department of Environmental Scjence

PELELN for SEY. BiS¢.

S.Y.B.Sc. Sem-1V

Name of t}
e P
rogramme: B.Sc. Environmental Science

Program Code .
Class ISJSYEEJ M
Semester IV B.5c.
Cou T
o rse Type : Major Mandatory (Theory)
Course Code : ENV-251-MRM
ourse Name : Solid and Hazardous Waste Management
No. of Credits )

No. of Teaching Hours : 30

To understand basics of solid wastes.
To make the students aware about solid waste processing, recovery and energy generation.
Minimize the Production of Waste.

d scraps that need handling.

help minimize the garbage an
iv's vital to lower the im

Proper management practices
Reduce Pollution Effects. Secondly,
Protect Groundwater Sources.

To characterize the waste and apply the kno
for handling of biomedical wastes and for h

pact garbage has on pollution.

wledge of laws for municipal solid waste management,

andling of plastic wastes.

CourseQufcomes
By the end of the course,

CO1. Student understanding w.r.t. solid waste generation issu
aste issue and ways to tackle the issue.

students will be able to:
ie will be enhanced.

CO2. Students will be doing systematic study of solid w
I learn important details about collection
ble to identify different types of solid waste and their cha

and transport of solid waste.

CO3. Students wil
racteristics and

CO4. Students will be a

classify them according to their properties.
CO5. Students will be able to understand economic and environmental benefits of recycling and

resource recovery.

CO6. Students will be able to understand hazardous waste
ardous waste management including treatment

classification, types and sources.

CO7. Students will explore various methods of haz

storage and disposal.

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020



S.Y.B3.Sc. Sem-1v
Department of Environmental Science

Teaching Hours
10

UNIT 1: Solid Waste

1.1 Solid Waste — t

1.2 Solid waste ch
1.3P

1.48

ypes (Domestic, Biomedical, industrial waste etc.) and sources

aracteristics, generation rates, solid waste components,
roximate and ultimate analyses of solid wastes.

olid waste collection and transportation: container systems —hauled and stationary, layout
of collection routes, transfer stations and transportation.
UNIT 2. Solid waste Processing and recovery .

recovery of materials for recycling and
direct Mmanufacty

2.2 Electrical €nergy generation from solid waste (Fuel

pellets, Refuse derived fuels),
ermicomposting

> biomethanation of solid waste
wastes — sanitary Jand filling and its managem
Wwaste.

ent, incineration of solid

UNIT — 3. Hazardous, Plastic, E waste and its Management 10

3.1 Hazardous waste —
3.2 Health impacts.

Types, characteristics and

1) White P.R.et al, Integrated Solid Waste Management, e

2) Manual on Municipal Solid Waste Management,
Development, Govt. of India, New Delhi, 2000.

3) David L.H.F. and Liptak D.G.

4) Oberoi N.K, Environm

5) Ashok K. Rathoure

wis Publisher, 1989
CPHEEO, Ministry of Urban

waste, Lewis Publisher 2000.

ental Management,(anEdition) Excel Books, New Delhi,2003.

> Zero Waste: Management Practices for

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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Fnvi al Susta
nvironmental Sustainability. 2019

0) O.p. Gupt

7) Hand b
« 00 .
Solid andkl;)rlndustrlal and Hazardous Waste Treatment by |
azardous Waste Management : Science and Engineering,

§)

a, Ele SN .
ements of Solid Hazardous Waste and Management. 2018.

awrence K. Wang, 2004
M. N. Rao,

Razia Sultana, Sri Harsha Kota 2016.

Mapping of Program Outcomes Wi

I —
" Programme Qutcomes (POs) —
~Course | PO1 | P02 | PO3 | PO4 | POS | PO6 | PO7 | POS po9 | pol0 | PO1L po12 | PO13
 Outcomes | I -
CO01 ) ] ——d—’f,——/// /’1/‘ |
C02 D) ] —/////—/// ,,L, ,——1—————-’—
€03 2 o T N N L
CO4 3 T 1 | 1 L
COs 3 2 1| — 1 ]
€07 Q%j,zi_,uj — e L

XRXKX

th Course Outcomes

Justification for the mapping

PO1: Disciplinary Knowledge:

C03: Gain important detai
CO4: Identify different ty

based on their properties.

CO6: Understand hazardous

PO2: Critical Thinking an
C02: Apply critical thinking skills in the s

effective solutions.

CO4: Utilize problem-solving s

their properties.

CO5: Evaluate economic and environmental be

recovery.

PO3: Social competence:

CO1: Enhance social com
the community.

petence by unde

Js about the collectio
pes of solid waste, understand t

d Problem solving:

n and transport of solid waste.
heir characteristics, and classify them

waste classification, types, and sources.

ystematic study of solid waste issues and devising

kills to identify and classify different types of solid waste based on

nefits associated with recycling and resource
|

rstanding the impact of solid waste generation issues on

PO4: Research-related skills and Scientific temper:
CO2: Develop research-related skills through a systematic study of solid waste issues.

CO7: Apply scientific temper in exploring various methods of hazardous waste management,

including treatment, storage, and disposal.

AES’s T.C.College (Autonomous), Baramati

CBCS Syllabus 2024 Pattern as per NEP 2020



Department of Enviromental Science S.Y.B.Sc¢. Sem-1V
POS: Trans-disciplinary knowledge

COl: Integrate trans-disci
1Ssues.

plinary knowledge in understanding and addressing solid waste generation
PO6: Personal and professional competence

CO2: Deepen personal and professional competence by actively participating in the systematic study
of solid waste issues.

PO7: Effective Citizenship and Ethics:

COL: Promote effective citizenship by understanding and addressing the social and

environmental impacts of solid waste generation issues.
COT: Consider ethical considerations in exploring various methods of hazardous waste management.

POS: Environment and Sustainability:

CO3: Promote environmental sustainability by learning important details about the collection
and transport of solid waste.

COs: Advocate for the economic and environmental benefits of recycling and resource recovery.
PO9: Self-directed and

CO2: Cultivate self-dire

Life-long learning: ]
( cted learning by actively engaging in a systematic study of solid waste
issues.

CO7: Foster life-long learning by exploring various methods of ha

zardous waste management and
staying updated on advancements.

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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n(;vmrm‘m ol T nviror .
imental S¢
« clence

4 CH—B”Cﬁg-SvYEIj;\B GHE TN S s a0

Name of tl
e P R
rogramme: B.S¢. Environmental Science

Program Code )

Class :EENV

Semester 1\/ B

Cot .

e irse Type : Major Mandatory (Theory)

Course Code : ENV-252-MRM

Nourse Name . Environmental pollution -I1
0. of Credits 102

No. of Teaching Hours  : 30

Course Objectives:

1) To learn about air pollution, noise pollution.
2) To make the students aware of noise pollution-

3) To know basic pollution types: components, phy
4) To make the students aware about pollution and control of pollution.
5) Toaware students about effects of pollution in day to day life.

6) Toknow treatments for maintaining quality of water and soil.

7) To provide general understanding of quality of air and impact on local and global effects of
air pollution on human, materials, properties and vegetation.

to—remediation, etc

be able to:

Sy = T 1t ok
‘onrse Quicon (AR

By the end of the course, students will

ty of natural resources.
plan for

understand future sustainabili
environmental

0
ontrol /management

CO1.Students will be able t
the environmental C

CO2. Ability to suggest
pollution problems.

CO3. Students underst
CO4. To make the surroun

t of natural resources.

for the current as well as future

and conflict and managemen
dings cleaner and greener

generations.
CO5. To aware the pidly depleting natural resources and make
them contribute to the conserva

CO6. Ability to identify and quantify

surrounding people of the ra
tion of the same.
the magnitude and intensity of Environmental pollution

alysis with respect t0 air, water and noise

problems.
CO7. Ability to underta

pollution.

CBCS Syllabus 2024 Pattern as per NEP 2020

AES’s T.C.College (Autonomous), Baramati

ke environmental sampling and an



S.Y.BSce Sem-1y
N rent ob b nvimonmental Neenee ; ;

SR
Topics ind Learning Roints

Teaching Hours

N 10
UNIT - Air Pollution

. g S imary and
L1 Sources and pes of Pollutants — Natural and anthropogenic sources, primary ¢

ials. Criteria
Ay pollutants. Tmpact of air pollutants on human health, plants and material
ar pollutants,

1.2 Principles
(1) stack ¢
I3 Indian N
height/de

second

and instruments for measurements of (i) ambient air pollutants concentration and
nissions. Sampling and monitoring of air pollutants (gaseous and particu]ateS?. .
ational Ambjent Air Quality Standards. Dispersion of air pollutants. Mixing
pth. Gaussian plume model, line source model and area source model

UNIT 2: Noise Pollution & Vibration

UNIT 3: Control of Ajr Pollution and Noise Pollution 10

3.1 Control of Air Pollution- At source reduction:

Operational changes. c) Equipment modification
3.2 Air Pollution control technology:

d) Filtration. e) Electrostatic Preci
settling chamber.

3.3 Noise Control Techniques-Active and pass

a) Raw materia] changes. b) Process /
/ replacement.

- a) Condensation, b) Absorption. ¢) Adsorption.
pitation. f) Gravity Settling. g) Wet scrubbing, h)

ive - a) Sound Insulation. b) Sound Absorption. ¢)

Vibration Damping. d) Vibration Isolation.
3.4 Control at Source
3.5 Control in Transmission Path
3.6 Control at Receiver

1. Environmental chemistry by B. K. Sharma, Goel publication house, Meerut, Sixth revised
edition —2001.

2. Ecology and environment by P. D. Sharma, Rastogi publications, Meerut. Seventh edition
—2004.

3. Environmental Pollution Control Engineering: C. S. Rao, New Age International (P)
Ltd. (1991)
4. Environmental Science and Engineering: Dr.N.Arumugam, Prof.V Kumaresan ( Saras

AES’s T..Colleg (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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S.

Perspectives

International

, al Science
PUb I ence
lication, Kottar. Dist. Kanyakumari)

in Envi '
ironmental Studies: Anubha Kaushik, C.P.Kaushik

(P) Limited, Publishers)

6. Cheremis;
isinoff, N. P, Bio-Technology for Waste and

Andrew Publishing, 1996.

7. Fellen b .
8. El-Halwirwa[“ Chemistry of Pollution, John Wiley and Sons, 1999.
g1 MM, Pollution Prevention through Process Integration,

S.Y.B.Sc. Sem-1V

Mapping of Program Outcomes with Course Qutcomes

Course — —
Outcomes PO1 | POz | PO3 | PO4 | PO5 | PO6 | POT | PO3
CO1 3 2 0 I
co2 | 3 | 2 A R
CO03 3 5 —T———/——’f
CO4 3 —T T

CO6 3 2 | 1|

o7 ____AIL,I_,//,A

PO1: Disciplinary Knowledge:
COl: Attain comprehensive

sources, and causes.

PO2: Critical Thinking and Pro
kills to understand the Jong-term

CO2: Develop critical thinking s
on human health and ecosystems.

CO3: Apply problem-solving skills in le

knowledge

Programme Outcomes (POS)

Justification for the mapping

blem solving:

levels and interpreting related data.

PO3: Social competence:

COl: Foster social compe

forms of environmental pollution.

PO4: Research-rela
C03: Develop rese
levels and interpreting related data.
CO4: Apply scientific temper in ex|

pollution.
CO6: Apply scientific temper to underst

AES’s T.C.College (Autonomous), Baramati

ted skills and Scientific temper:
arch-related skills in metho

ploring str

about various fo

tence by understanding

and the sources and ¢t

arning methods for monitoring

rms of environment

p09 | PO10

(New Age

Wastewater Treatment Wwilliam

AP. 1997

al pollution, their

and short-term effects of pollution

and measuring pollution

the socictal implications of various

ds for monitorin

CBCS Syllabus 2024 Pattern as per NEP 2020

g and measuring pollution
ategies and technologies for controlling air

Tects of noise pollution

o1l | pO12 | PO13
L
I
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1cC 1 i i \V“h a
. selenee Y noise pO]hHIOH
I)C'\\"'““L‘l“ \"\ l‘l“\ ll‘(\nmClell S\.ll_ C ‘ t. fOl‘ o !\lTO“in!; dn(l lnltlga“ng

N . A A " coulad [WIN o

scientific mindset.

POs: Trans-disciplinary knowledge rstandi
COL: Integrate trans-disciplinary knowledge by unde

. - environmental
s forms of
ng variou
pollution and their interconnectedness.

POG6: Personal and professional competence

logical
ino the health and eco
CO2: Deepen personal and professional competence by understanding

effects of pollution.

PO7: Effective Citizenship and Ethics:

. ocietal
. : tal impact and s
COLl: Promote effective citizenship by understanding the environmen g
causes of pollution.

. ; ith
_ ioating noise pollution Wi
CO7: Explore measures and regulations for controlling and mitigating p
ethical considerations.

PO8: Environment and Sustainability:

. ir pollution.
CO4: Advocate for strategies and technologies that contribute to the control of air pollu
COS: Understand the role of air

. - 1 OS,
quality management in urban and industrial setting
advocating for environmental sustainability.

POY: Self-directed and Life-long learning:

: . . itoring and
CO3: Cultivate self-directed learning by actively engaging in methods for monitoring
measuring pollution levels and interpreting related data.

CO4: Foster life-long learning by staying updated on advancements in strategies and
technologies for controlling air pollution.

* % koK ok
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Imrtncm of Environmental Science
“mmm\ as per NEP2020 for'S-Y: B:S¢.
(2024;Pattern)

S.Y.B.S. Sem-1V

Name of th
e Programme: B.Sc. Environmental Science

Program Code :
Class : éJiEI;\;
Semester : [\} o
Co Mo
c urse Type : Major Mandatory (Practical)
ourse Code : ENV-253-MRM
Course Name : Practicals based on ENV-25 I-MRM and
ENV-252-MRM
No. of Credits 12

No. of Teaching Hours :@

n of water and soil.
nomical plants around them.

rces around them.

To understand the basics f saple collectio

1)

2) To make the students aware about medicinal and eco
3) To make student aware about renewable energy resou
4) To field experience of water treatment plant.

5) To understand sampl
6) To understand stand
7) To understand air po

ing and analysis of air pollutants.
ards and measurement of noise
llution impacts on chlorophyll contents.

@ %

By the end of the ¢

ourse, students will be able to:

wledge of natural resources, and pollution.

d the basics knowledge of soil and water quality parameters in

CO1. Imparts conceptual kno
C02. Students will understan

day to day life.

CO3. Students will acquire the knowledge about sustainable use of renewable energy
resources.

CO4. Students will be able to understand casy way to save water and prevent soil erosion
and flood hazard.

| understand handling of air pollutant sampling instrument
air pollution control technologies.

nt techniques.

CO05. Students wil
CO6. Students will acquire the knowledge about
CO7. Students will understand solid waste manageme

Fearnin@ Ro1nts

Study of principal and function of air volume sample.
Determination of SOx from given sample.

Estimation of residual chlorine from the given water sample.
Determination of total dissolved solids from waste water sample.

B —
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3. Determination of the total chlorophyll content from the plant in clean and polluteq
environment.
Study of treatment for decomposable solid waste-vermi-composting.
Determination of noise pollution by Db meter.
To study noise pollution control devices.
Study of Particulate Matter.
0 Vpc_umentary on sanitary land filling of solid waste.

B_lsn to any — Vermi-composting plant / Water filtration unit/ Sewage treatment plant/
1083s unit and submission of GEOTAG photo print at the practical examination.

*Any other practical®

— o w ~ <

s related to syllabus

» Prepared by Dr. Erik Krogh, Dr. Chris
Department of Chemistry, 2018

4. The Chemistry of Our Environment: R_ A Hom.

Mapping of Program Outcomes with Course Outcomes

Programme Outcomes (POs)

Cour POy | A e T———— -
@ PO1 | PO2 | PO3 PO4 | PO5 | POs PO7 | POS | PO9 PO10 | PO11 | PO12 | PO13
€01 | 3 2 1

CO2 3 2 1 \—I——T\

CO3 3 ] I S B S

CO4 3 T T T i e M —
COs T T — 9
CO6 3 N S R S R R
CO7 3 2 Tttt |

Justification for the mapping

PO1: Disciplinary Knowledge:

COLl: Reinforce theoretical concepts and cultivate hands-on skills in environmental studies.

PO2: Critical Thinking and Problem solving:

CO2: Develop critical thinking skills by collecting and analyzi

ng environmental samples to
measure pollutant concentrations.

CO3: Apply problem-solving skills in interpreting monitoring results and drawing conclusions
about the extent of pollution.

S
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gg.; Social competence:

’O7: Anal . i

= understa?x,czi?n(t:hefelffms of pollution on plants and their chlorophyll |
g of the ecological and social impact of pollution.

evels, contributing to

PO4: .
ey lgﬁf:;::-::mtedhsmlns and Scientific temper: s 1
: search-related skills by collecti ing environmental samp s 1

measure pollutant concentrations. y chllecting so analyzing
ng air

CO4: ot i
4: Develop scientific temper through conducting air quality measurements  US!

samplers and analyzers with different analyzing methods.
CO6: Apply scientific methods in identifying and quantifying

water analysis tests.
CO7: Conduct scientific analysis of the effect of pollution on pla

pollutants in water samples through

nts and their chlorophyll levels.

POS: Trans-disciplinary knowledge . ‘
edge by collecting and analyzing environmental

CO2: Integrate trans-disciplinary know!
vironmental factors.

samples, recognizing the interconnectedness of various en

competence
p s and

fessional competence by rein
ntal monitoring.

PO6: Personal and professional ' '
forcing theoretical concept

CO1: Deepen personal and pro
developing hands-on skills in environme

PO7: Effective Citizenship and Ethics:
CO7: Analyze the effect of pollution on p orophyll levels with ethical
considerations for environmental impact and conservation.

lants and their chl

PO8: Environment and Sustainability: ' _
and analyzing environmental samples

CO2: Advocate for environmen.tal sustaina
to measure pollutant concentrations.

CO4: Apply knowledge of air g
environmental sustainability.

bility by collecting

uality measurements 10 contribute to strategies  for

POY: Self-directed and Life-long learning:
COl: Cultivate self-directed learning by reinforcing theoretical concepts and developing hands-on

skills independently.
C02: Foster life-long Jearning

monitoring techniques.

by staying updated on advancements in environmental

Kok k koK
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De

partment of Environmental Science

(2023 Pattern)y
Name of the Programme : B.Sc. Environmental Science
Program Code : USENV
Class : S.Y.B.Sc.
Semester L%
Course Type

: Vocational Skill Course (Theory)
: ENV-221-VSC

: Organic Farming

1 02

Course Code
Course Name
No. of Credits

No. of Teaching Hours : 30

1) To create awareness about Organic farming.

It reduces the cost of agricultural
To equip Searners with the knowi
and the production of healthy,
4) To introduce the concept of or
significance in present day sc

5) To increase soil fertility by promoting the growth of beneficial soil microorganisms.
6) To inoculate the importance of doing organic farming as the responsibility of every human

being to ensure food safety, nutritional security and food security for the present as well as
future generation, to achieve sustainable development for every nation.

7) To teach cultivation practices for various crops cultivated using organic farming methods.

production and also improves the soil health.

edge and skills necessary to practice sustainable agriculture
organic food.

ganic ecosystem and learn about biological magnification & its
enario.

By the end

S

of the course, students will be able to:

CO1. Understand various principles, need and prospect of or
of sustainability, biodiversity and ecological balance,

CO2. Gain hands on experience throu
knowledge in a real world setting.

ganic farming including the importance

gh field work, farm visits or practical exercises to apply their

CO3. Explore the significance of soil health in org

anic farming and various methods to enhance soil
fertility through composting and crop rotation.

CO4. Learn about marketing organic products, understanding consumer demand and the economic
aspect of Organic farming.
COs. Culture microbes used as biofertilizers and biopesticides.

CO6. Estimate the application dosage of biofertilizers and biopesticides for a crop.
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CO7 Handle the mental Science

CQuipment 5 "
nd tool o S.Y.B.Sc. Sem
$ 10 produce biofertilizers and to apply biopesticides.

1,‘(]4“0‘(“\ ;(‘-fl'i‘('i l €aLnIing: ",a'fl)'l]i.k g

Teaching Hours

UNIT 1; 1yt i
roduction to organic farming )

1.1 Hist
careory and development, IFOAM Definition and Principle- health, fairness, ecology and
:g IItI/IeISOdS’ advar_nages and limitations
1' 4 Tee of Orgam_c farming in present context and future prospects- barrier
“ 1ypes of organic farming-Pure, Integrated ,Mixed

UNIT 2: Organic Farming Process "
2.1 Concept of farming system
2.2 Developing organic farms
2.3 Important steps & methods
14

UNIT 3: Crop Nutrition and Management

3.1 Role of Soil in Organic Farming, Soil factors affecting plant Growth: light, heat, water,
humidity, pH and Nutrition

3.2 Plant nutrient- Micro and Macro, Importance & Deficiency Symptoms

3.3 Land preparation - Tools and Technique, Preparation of seed bed , manuring, sowing,
watering and raising of seedling

3.4 Pest control: Cultural, Biological and Mechanical method

3.5 Integrated Pest Management(IPM)

3.6 Crop rotation: need and benefits

3.7 Harvesting and Post Harvesting Management

References:

Sharma, Arun K. 2002. A Handbook of Organic farming. Agrobios, India.

Sathe, T.V. 2004, Vermiculture and Organic Farming. Daya Publishers.

Alvares, C. 1996. The Organic Farming Source Book. The Other India Press, Mapusa, Goa.
Gupta, M., 2004. Organic Agriculture Development in India. ABD publishers, Jaipur, India.
S.P. Palaniappan, K. Annadurai, 1999. Organic Farming- Theory and Practice, Scientific
Publishers, Jodhpur, India.

Dr. Pratiksha Raghuvanoki. Handbook of Organic Farming.

. Organic Farming: The Ecological System- Agronomy Monograph 54, ASA, USA.

8. Subha Rao, N.S. 200, Soil Microbiology, Oxford & IBH Publishers, New Delhi

I

=N o
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9. Dongarjal R. P. and Zade S.B. 2019 Inscct Ecology and Integrated Pest Management, Akinik !
Publications, New Delhi. . .
10. Guideline of National Project on Organic Farming, Department of Agriculture and
Cooperation, INM Division, Ministry of Agriculture, Govt. of India

U1 Dushyent Gehlot. 2005, Organic  Farming- standards, accreditation, certification and
Inspection. Agribios, India.

Mapping of Program Outcomes with Course Outcomes

Programme Outcomes (POs)

- - _ Proer
Oil):or: PO1 [ P02 [ PO3 P04 [ 705 T pog PO7 | PO8 [ PO9 [POI0[ POII | POI2 [ POI3 |
s
Co1 3 5 ,
Co2 | 13 ] T I 1 2 2
CO3 I I B e — 1
CO4 s t— ] p
COs I N T e e S R :
- CO6 | R S m e :
cor [ |

Justification for the mapping

PO1: Comprehensive Kn
CO1: Introduces stud
sustainability, biodiv.
of organic farming

owledge and Understanding:
€nts to various principles, needs, and
ersity, and ecological balance, thereb
practices and their importance.

prospects of organic farming, emphasizing
Y providing a comprehensive understanding

PO2: Practical, Professional, and Procedural Knowledge:
CO2: Involves gaining hands-on experience through fi
allowing students to apply their theoretical knowledge in
and procedural knowledge essential for profession

eldwork, farm Visits, or practical exercises,

real-world settings, thus developing practical
al practice in organic farming,

PO3: Entrepreneurial Mindset and Knowledge:

CO4: focuses on marketing organic products, understanding consumer dem
aspect of organic farming, which fosters an entrepreneurial mindset by providi
aspects and opportunities in organic agriculture.

and, and the economic
ng insights into business

PO4: Specialized Skills and Competencies:
COS5: Involves learning about culture microbes used as biofertilizers
specialized skills necessary for organic farming pract.itioners.

CO6: Further enhances skills by estimating applic
production.

and biopesticides, developing

ation dosages of these bio-agents for crop
POS: Capacity for Application, Problem-Solving, and Analytical Reasoning:

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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. 3 M e
?0.3,. explorqs the significance of
.eruhty, requiring analytical re
issues effectively. N

soil health i §.Y.B.Sc. Sem-1V

oni ealth in organic farming and various methods to enhance soil
o . A .

ing and problem-solving skills to assess and address soil health

(Pé((;'{:tReésSarch-related Skills:

0 CO3: Collecti i

Il : ivel [ ' | .

e )t,hconmbute to.developlng research-related skills by introducing students to

i understandin(’, “ ethods of organic farming, as well as the significance of soil health, fostering
g of research methodologies and practices in organic agriculture.

POS8: ;
CO§: I1Jne 31']n1ng How to Learn Skills:
* Invo s .
visits. bro ves gaining hands-on experience and practical knowle
for C(;nri' moting exper iential learning and the development of learning-how-to-learn $
inuous improvement and adaptation in organic farming practices.

dge through fieldwork and farm
kills essential

1:“011: Value Inculcation and Environmental Awareness: o
I COs collectively contribute to promoting environmental awareness and values by emphasizing

sustainability, biodiversity, and ecological bal practices, instilling 2 sense of
responsibility towards environmental stewardship.

ance in organic farming

PO12: Autonomy, Responsibility, and Accountability: '
CO2: Involves gaining hands-on experience and practical knowledge, promoting autonomy In
ming practices effectively. CO4:

decision-making and responsibility towards implementing organic far
further emphasizes understanding the economic aspect of organic farming. fostering accountability In

business decisions.

PO13: Community Engagement and Service:
CO2: may involve fieldwork and farm visits, providing opportunities for students to engage with local
communities and stakeholders in organic farming initiatives, thereby promoting community

engagement and service in sustainable agriculture.

Fok ki
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Program Code

Ame of the Programme : B.Sc. Environmental Science

: USENV
lass :S.Y. B.Sc.
Semester B\Y%
Course Type : Community Engagement Project (CEP)
Course Code : ENV-255-CEP
Course Name : Community Engagement Project (CEP)
No. of Credits 102

No. of Teaching Hoyryg

-/

Course

O] i,'!,f" [eCtives:

1) Describe selected fj

eld-based methodologies an
cation of environmental infor

d techniques used in collecting, analyzing,
2) Apply Environment
3) Work in teams to s
4) To create awarene
5) To find out new c
6) To impart basic k
7) Develop an attitu

eld project.

environment and jts allied problems.

82

course, students will be able to:

CO1.Getting of awareness of innoy

ative methodology.
CO2.Students wil| experience abou

t innovative methodology to solve environr
CO3.1n a specialization domain of his / her choice, student mana

topic for study and will be able to clearly formulate& state a research problem.

CO4.For a selected research topic, student manager will be able to compile the relevant literature and
frame hypotheses for research as applicable.

COS.For a selected research topic, student manager will be
sampling, observational, statistical and operational designs if
CO6.For a selected research topic, student manager will b
analyze it and test the hypotheses wherever applicable.

CO7.Based on the analysis and interpretation of the data collected, student manager will be able to arrive
at logical conclusions and propose suitable recommendations on the research problem.

mental problems,

ger will be able to choose an appropriate

able to plan a research design including the
any.

e able to compile relevant data, interpret &
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CO8.Student manager wij
ger will be able t
. R 0 ice i [ i
his / her work in front of g panel of e‘{'zlrﬁfr:e a logically coherent project report and will be able to defend
b ers.

i | Fopicsfand Eeatni

E:;I)ti;:lsel ti (30L)

(& .

ction, Study design, Survey preparation, Field work, Analysis.

gnit-z - (30L)
eport writing and Oral presentation based on Community Engagemen

Standard Operating Protocols for Community Enga ement Project(CEP uG
r-1V)

In NE (Year-II Semeste

n NEP 2020 (2023 Pattern) we are offering to UG (Second Year- Fourth Semester) studepts
Community Engagement Project (CEP) for TWO (2) credits i.c. 50 Marks. The total time
allocation for the student to carry out Community Engagement Projects 60hours.The actual field

t Project work.

works hold be carried out after college hours or on holidays. ,
1. Community-Based Learning: Students should participate in community-based field
projects under the supervision of faculty. ‘ _ .
2. Learning Hours Requirement: A minimum of 30 hours of learning per credit in a semester

assigned to individual students or

is required.
Ity member from the department

3. Assignment of Project Topics: Project topics should be

groups of students (2 or 3 students in one group. One facu
dent or group of students.

will act as a GUIDE for the stu
- Students should prepare

4. Preparation of Questionnaire:
more)related to their project topic in Marathi or English If the project is related to work that

does not involve SURVEY work, then the qucstionnaire part can be replaced accordingly.
5. Finalization of Questionnaire: The departmental coordinator/guide should review and
finalize the questionnaire. Questions that may create unnecessary complications should be
avoided. The questions should be both qualitative and quantitative.
6. Field Data Collection: Students should visit their chosen field with the questionnaire and

collect information regarding the questions from the concerned people. Collect as much
information as possible by gathering 25 or more questionnaires or related data. The more

data collected, the better it will be for analysis.
7. Data Compilation and Analysis: Students should compile all relevant data and carry out its

analysis.
8. Project Report Writing: Write a project report in the standard format (2 Copies): Index,

Chapter-1, Chapter-2, Conclusion, References, etc. The report should clearly mention the
output Eierlv?d from the study. The typed project report should have a minimum of 25 pages
with a font size of 12 and line spacing of 1.5. B
: . s : .
9. Submission of Project Report: Submit the project report w ith the Guide’s signature to the
o department (to the Departmental CEP Coordinator).
: t(}));nl.Preselltzltlon:The@epartmenlshouIdarmngcanoralprcscnlalionforaIlprojecls.To evaluate
i eglOJE?CL TWO examiners should be appointed by the HoD (details about the appointment
xaminers, weightage to internal and external marks. etc.. will be provided by the

a questionnaire (20-30 questions or

examination section).

AES's T.C ge I 1 S 4P I r P
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rartment of Envirommental Science

S.Y.B.Sc. Sem-1v
: f o nrenarati “the questionnaire ;
1T Project Evaluation: The total project work. including pupamtf?;: O(IIJ::‘L”:I 'lb(u:t lh(c € 1o the
oral presentation. should be evaluated for 2 credits (50 Mﬂfks)' 1c l;li; Engagement
. . . N ) Y ¢
allocation of time, marks, and the scheme of examination lo_r the Lom;)m'l yl(l qﬁb;“ i
Project are given in the Table. The departmental CEP coordinator/Hob should <

marks as per the regular procedure to the examination section. Sine the
) & - . St | ; 5, pas g
12. Compulsory Subject: Since this is a compulsory subject in our syllabus, passing
Comuy

munity Engagement Project isa MUST to complete the degree.

Typical Time and mar
Project

Step of Project

ks allocation for the different stages of the Community Engagement

Individual students work in hours Marks
Topic Selection/Study Design 05 05
Survey preparation Fieldwork 25 2
Analysis N 10 05
Report writing ——————— 10 10
Oral Presentation 10
Mapping of Program Outcomes with Course Outcomes
—
—_—
Programme Outcomes (POs)
Course PO1
Outenmes PO2 | PO3 PO4 | PO5 | Pos PO7 | POS | PO9 [ PO10 | POI1 PO12 | PO1
CO1 3 2 1 :
CO2 3 \—T\\\‘—“‘T—‘_— :
—\_-\_1—\_1\_—%_\__.\_ S
Co3 3 2 2 2 2 1 1
COd 3 2 2 2 2 I I
CO5 3 2 2 2 2 1 I
CO6 3 2 2 2 2 1 1
o7 | 13T 17312 L2 2 ] ] I .
Justification for the mapping
PO

CO

broadening their understanding of different

1: Comprehensive Knowledge and Understanding:
1 and CO2: Introduce students to innov

PO2: Practical, Professional, and Procedural Knowledge:

CO3 to CO7: Collectively contribute to developing

They guide students through the process of conduc
formulati

PO3: Entrepreneurial Mindset and Knowledge: .
COI and CO2: Exposure to innovative methodologies (CO1 and CO2) can foster an entrepreneurial

AES

’s T.C.College (Autonomous), Baramati

ative methodologies for solving environmental problems,
approaches to addressing environmental challenges.

practical, professional, and procedural knowledge.

ting research in environmental management, from
ng research problems (CO3) to proposing recommendations based on data analysis (CO7).
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mindset by encouragy : CQ

) aging stud QY. B.Se Sem-1V
Jeallonoe < ents i R .
challenges to think creatively and adaptively in addressing cnvlrunlm'"l“'

yrch in
Jevant

PO4: Specialized Ski
et mpt(fz)l;m[d Skills and Competencies:
5 © tocus on developi
environmental manager dm?!o.p'"g specialized skills and competencics ated to reset
literature, planning rcz e l.h‘s includes formulating research problems. compiling T
g research designs, analyzing data, and proposing recommendations-

rel

POS: Capaci
i Lapacity o |
pacity for Application, Problem-Solving, and Analytical Reasoning: '
o, and analytical reasoning

CO3 to CO7
: Enha - 51 :
by guiding them tl?ce students' capacity for application, problem-s‘olv.m,,. and ¢ 2T eseare
problems. desini ng}_l the process of conducting research. This involves 1
, designing studies, collecting and analyzing data, and Jrawing conclus

aborate with

POG6: N
6: Communication Skills and Collaboration: by hd I
i fectively an co
rch findings effectively h problemS,

CO3t I

beer 0 CO7: require students to communicate their resea e
e s, "_‘S"UCtOYS. and potentially external stakeholders. This includes articulating researc

presenting findings, and proposing recommendations.

Is such as formulating research

PO7: Research-related Skills:
Jlecting and analyzing data, and

CO3 to CO7: Directly contribute to deve
PfObl_CmS, compiling literature reviews, de
drawing conclusions based on empirical evidence-

_related skil

loping research
ies, CO

signing research stud

o learn new

POS8: Learning How to Learn Skils:
s, which require them t

COl and CO2: Introduce students to inn
concepts and techniques.

CO3 to CO7: guide students through the research process, helpi
for continuous learning and improvement.

ovative methodologi€

ng them develop the skills necessary

and Environmental Awareness:
ethodologies fo

the importance of innovative m
values of creativity, adaptability, and innovat

r addressing environmental

PO11: Value Inculcation
jon in environmental

CO1 and CO2: emphasize
problems, which helps instill
management practices.

Responsibility, and Accountability:

dents to take ownership of their research projects, demonstrating autonomy
blems, conducting studies, and propo s. This fosters
heir research endeavors.

PO12: Autonomy,
CO3 to CO7: require Stu

in formulating research pro
a sense of responsibility and accountability in t

sing recommendation

ok kR
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Name of the Pro

gramme: B.Sc. Environmental Science
rogram Code

| : USENV
ass :S.Y.B.Sc.
Semester v
Course Type * Minor (Theory)
Course Code : ENV-256-MN
Course Name * Basics of Environmental Geoscience and Biology
No. of Credits

12
No. of Teaching Hoyrs 130

Coursaion

1)

T TR IR

To ensure ‘well variedness’
€nvironmenta| issues, environ
To €ncourage incitation of 4 t
to changing environment dur
To enumerate the significanc
To get knowledge about
agriculture point of view.
5) Gain a foundational understandin
environmental Systems.

with the basic, scientific concepts of many of the current
mental Biology & happenings

hought process related to Evolution of Life and the adaptations
ing the course of evolution

e of Bioresources, threats and exploitation
Earths structural components and significance of Soil from

2)
3)
4)

& of how geoscience and biology interact within

6) Understand soj] formation, types, and their importance in supporting plant life and
ecosystems.
7) Learn basic research methods for stud

ying environmental systems, including

data collection
and analysis.

CourseOufcomen:

By the end of the course, students will be able to:

COL. Students will acquire knowledge about bioresources.

CO2. Study of biodiversity and apply that knowledge in day-to-day life.

CO3. Imparts conceptual knowledge of environment, their adaptations and interrelationship.
CO4. Use interdisciplinary approaches such as ecology, economics, ethics and policy to devise
solutions to environmental problems.

COS. Be proficient in ecological field methods such as wildlife survey,
mathematical modeling and monitoring of ecological systems.

CO6. Apply the scientific method and quantit
environmental systems.

biodiversity assessment,
ative techniques to describe, monitor and understand

CO7. Evaluate current environmental issues and problems including the solutions and management
practices that have been used or offered to address these issues and problems.
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s Emvironmer
aniental Seience

PICS and | "i"‘}.“_'h_'}; ]j‘-’i']i_l“(,\.

- 1 .s
[eaching Hout

UNIT 1: Earvth's str
Vs structural components and Soil '
1.1 Internal Structure of Farth
1.2 Theories of
Y es of ge y ' ! o
1.3 Types of R1 geological evolution - Wagener's Continental Drift Theors. PL(S e
S hypes ot Rocks — leneous, Sedi " |
cks — Igneous, Sedimentary, Metamorphic. Rock cyele ologic!
| Chemical & biolog!c

. . s Intre dudll\n l ' ! e n
,rom ﬂlltm \\Lflthll Y plo ° 5 N ’
plOpC lik»\, - ( P :pg\rt ¢s 0 s
1“ ()‘ , kT . . <A
i cean liahlm :md pl \'SICil| structurc 0‘ - ‘ i‘ t o )

tides, ocean Currents.
8

UNIT 2: Origin of Life
e geological time scale 1.6~ Eras, periods,

pl o Fatot o
2.1 The origin of Life; Evolution of Life through th
al Evidences for

Epochs
2.2 Events of (Evolutionary) ‘Explosions’ and ‘Mass Extinctions'& paleontologic
these. |
f extinction, factors responsible and

2.3 The current 'Mass Extinction’ with reference to rate 0

possible remedies
UNIT - 3: Ecology and Bio-resources 12
various environmental conditions —In plants - Hydrophytes,
hytes & Halophytes, in animals - mimicry, vestigially efc.

ests, Agricultural crops, Livestock, Fisheries etc. )

io resources; Threat to bi

3.1 Ecological Adaptations under
Mesophytes, Epiphytes, Xerop

3.2 Bio-resources in India (For
fthe B

0 resources.

3.3 Significances / use 0

References:

ashta R.S. &Ambashta N.K (1999) CBS Publ.&

‘A Textbook of Plant Ecology’ Amb
Distributers, New Delhi
2) Environmental Science: A Glo

McGraw Hill
3) ‘Elements of Ecology’ Sharma P.D. Rastogi Publication

4) ‘Environmental Science’ Tyler M.G. Ir. (1997) Wadsworth Publ. Co.
5) ‘Environmental Studies’ Benny Joseph (2005) Tata McGraw Hill Publ. Co. Ltd.
6) ‘Patterns in the Living World’ — Biology-an Environmental approach, John Murray, London

7) Diversity Among Living Things’ Biology-an Environmental approach, John Murray, London
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Department of Environmental Science T S |
o i Context. Tata McGraw Hill
N Environmental Geology: Valdiyva K.S.: Indian Lunluy. ‘I JHML.(” llahabad. 1989
9 Essentials of Climatology: D. S. Lal: Chaitanya Publishing HOUS&\/J\ . -LK:} e & H
10) Holmes® — Principles of Physical Geology: Edt. by P. McL. D. Duff; ELBS Chapman & Hall
Low Priced Edtn; 4thEdtn. . Hill Education
MDA Textbook of soil Seience; T.D. Biswas& S.K. Mukharjee: Tata McGraw-Hill Educ:
12) Introductory Soil Science: Dilip Kumar Das; Kalyani Publishers: 2ndEdtn.
13) Environmental Geology: Kellar E.A. (2011); Prentice Hall, 624 p; 9thEdtn.

14) ‘Ecology: Principles and Applications’ Chapman JL. & Reiss M.J. (1995) Cambridge
University Press

Mapping of Program Outcomes with Course Qutcomes

_—

- Programme Outcomes (POs)
Course [ PO1 TP

PO2 | PO3 [ PO4 [ P05 |

PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI12

PO13

JEEEASH

Justification for the mapping

PO1: Disciplinary Knowledge:

COl. Focuses on bioresources,

CO2. Involves the study of biodiversity.

CO3. Imparts conceptual knowledge of the environment.

COS. Involves proficiency in ecological field methods.
CO6.Applies the scientific method to

understand environmental systems. All of these contribute to
disciplinary knowledge in environmental science.

PO2: Critical Thinking and Problem solving:

CO4. Involves using interdisciplinary approaches for problem-solving,
CO6. Applies the scientific method and quantitative techniques,

CO7. Evaluates current environmental issues and problems, collectively contributing to critical
thinking and problem-solving skills.

PO4: Research-related skills and Scientific temper:

CO3. Involves imparting conceptual knowledge,

CO4. Involves interdisciplinary approaches,

COs5. Involves ecological field methods,

CO6.Applies the scientific method. These collectively contribute to research-related skills and a
scientific temper.

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020



Department of Environmental Science §.y.B.Sc. Sem-1V

PO5: Trans-disciplinary knowledge:
CO4. Tnvolves using interdiscinl; st |
directly cgmribmc:l;n:udlscll_p]""”)' approaches such as ecology. economics, ethi :
iror > L0 trans-disciplinary i S different disciplines 1N 4
environmental problems. plinary knowledge by integrating dilferen p

cs. and policy- 'l‘.his
\ddressing

P P
lcgz Fiffcctlve Citizenship and Ethics:

A. nvolves using interdisciplinary approaches, including
environmental problems.
CO7 involves evaluating current environmental issues and prob :
management practices, contributing to effective citizenship and ethical cOnS"

. p fo
ethics, 10 devise solution$

. . and
lems, considering solutions

derations.

PO8: Environment and Sustainability:

CO1. Focuses on bioresources,

CO2. Involves the study of biodiversity,

CO3. Imparts conceptual knowledge of the environment,
CO4. Uses interdisciplinary approaches for problem-solving,
CO5. Involves ecological field methods, and
CO6. Applies the scientific method. Togethe
Environment and Sustainability.

dto
r. they address the broader Prograr Outcome relate

PO9Y: Self-directed and Life-long learning: .
CO2. Involves applying knowledge of biodiversity in day-to-ca
COA4. Involves using interdisciplinary approaches. o ]
CO6. Involves apglying the scientific method 'and quwgntltaglvedt;;:-rll:)?]lie
collectively contribute to students' ability to engage In self-directed an g

knowledge and skills beyond the classroom-

y life.

s. These outcomes
learning by applyng

PP LLL]
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(2024 Pattern) !

Name of the Programme: B.S¢. Environmental Science

Program Code : USES

Class :S.Y.B.Sc

Semester v ‘

Course Type : Minor (Practical)

Course Code : ENV2257-MN

Course Name : Practical course on

Novof Credits nvironmental Geoscience and Biology

No. of Teaching Hoy s 60

gy

7 L.eam gnd pract.lce various methods for collecting environmental samples (e
b10101cal specimens).
SO ~ A

Be end of the couse,

-g., soil, water,

students will be ble t:

CO1.Understand the types of pl

ant and animal adaptations under various environmental
conditions.
CO2. Estimate the parameters like Soil temperature, Texture, Moisture content and water holding
capacity of soil.

CO23. Identify the food adulterants from food samples.
CO4. Find out the % Carbon and Organic Content from soil.
COS. Analyze collected data using appropriate statistical methods a

results to draw meaningful conclusions about environmental condition
CO6. Address real-world environment

to propose practical solutions.

CO7. Communicate complex environmental concepts and findings in a way that is accessible to
the general public, promoting environmental awareness and understanding.

nd software, and interpret
.
al problems by integrating knowledge from both disciplines

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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] (‘E’ S and ]U-‘m"qé l’!T'ﬂ_?ﬁr

1) To stud
y of plant / animal f
mal i 7
stone, coal etc.) fossil forms from different geological periods (

bones. shells.

2) Study of
plant adaptati .
aptations under various environmental conditions (Hydrophytes,

Mesophytes, Epi
3) Studypog ani}i‘;'::i’ ‘:S;.Halophytes & Xerophytes).
4) Identifying native p]z:t 1(;"5 under \.'anou‘s ecological conditions.
5) Identification Ofdifferest or plantat{on with respect to geography auu-1d climate.
) Identifcaton of difforen rock specimens for ther physic) properies.
) Study of soil propert ent mineral specimens for their physncfal properties.
8) Study of .P ies — temperature, texture and particle siz€
9) Esti y 0_ vegetation by quadrate method.
# ]3) S-tl.manon of the water holding capacity of given soil s
) Visit of forest / water reserve and submission of excursion
of practical examination.
11) Visit to study different fishery resources 0
agricultural/ horticultural resources in the area.

ample.

report Is compulsory at the time

ories the various

R Visit to study and invent

* Any other relevant practical related to syllabus.

Studies Vol—I & 1. ABD Publishers.

1. S.K. Maiti Handbok o ethods in Environmental

Jaipur, India
2. Manivaskam, N, Physic
Pragti Prakashan, Meerut, 1984.
3. Trivedi, RK. and Goel,P.K Chemical and biological method for water pollution studies,

ublications, Karad, 1986.
analysis cbspd; 7thEdtn

er, scwage and industrial effluents,

o-Chemical Examination of wat

Environment P
4. Willard Instrumental methods of

f Program Qutcomcs with Course Qutcomes

j Mapping 0
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Justification for the mapping

PO1: Comprehensive Knowledge and Understanding:

COM:involyes understanding and applying foundational laboratory techniques and knowledge
essential for study

ing microorganisms. aligning with comprehensive knowledge in microbiology.

D . . N

PO2: Pmct:cal, Professional
COr: requires practica]
COmpetencies i enviro

» and Procedural Knowledge:
and procedural skills in laboratory tec

hniques, reflecting professional
Nmenta| microbiology,

POg4: Specialized Skills ang Competencies:
CO4: €mphasizeg Specialized skills in mo|

tudi ok ecular techniques, which are crucial for advanced
studies and applications ip microbiology.

s showcasing problem-

plication of analytical reasonin

- g and problem-solvine
€Xperimental datg accurately .

g skills to interpret

PO6: Communication Skills and Collaboratiop:
CO6: invoives communicating fj

ndings on environmental impacts effectively,
importance of clear communi

reflecting the
cation and collaborative understanding.

PO7: Research-related Skills:
CO4: involves research-related skills in molecular biology techniques, essential for studying and
understanding microbial functions and diversity.

COs: emphasizes the research-related skills necessary for data analysis and interpretation,
critical for scientific inquiry.

PO8: Learning How to Learn Skills:

CO7: reflects the ability to integrate knowledge from various sources and apply it to real-world
problems, demonstrating self-directed learning and adaptability.

PO9Y: Digital and Technological Skills:

COS: involves the use of digital tools and software for data analysis, showc

asing the application
of technological skills in research.

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP
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PO10: Multicultural Competence, Inclusive Spirit, and Empathy:
CO6: requires an understanding of how environmental microbiology impacts varl
ecosystems, which can foster a broader perspective and empathy towards environmen

jous
tai issU€s-

PO11: Value Inculcation and Environmental Awareness: ) ion through
C03: emphasizes the importance of environmental awareness and value inculcation

practical applications of bioremediation. ing the value of
CO6: focuses on understanding and evaluating environmental impacts; T eflecting
environmental awareness.

PO12: Autonomy, Responsibility, and Accountability: issues;

le
CO7: involves taking responsibility for applymg integrated l: T;‘::’t ons.
demonstrating autonomy and accountability in scientific contr

dgeto real-world

. . nd
PO13: Community Engagement and Service: N community health 2
CO6: involves understanding environmental impac

nd serv
well-being, aligning with community engagement

ts that are 1€
ice.

AES’s T.C.College (Autonomous). Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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S.Y.B.Sc. Sem-py

gy & # A\v':' ™ 4" R "' »‘ a
CBCS Syllabus as' per: NER 2020.for S
(2024 Rattern).,

Y. B'S¢)

Name of the Programme

: B.Sc. Environmental Science
Program Coge

: USENV
Class :S.Y.B.Sc.
Semester LY
Course Type : Open Elective (Practical)
gourse Code : ENV-258-OF
Nourse Nanie : Eco Friendly Practices
0. of Credjts : 02
0. of Teaching Hours 1 60

YAk

Identify key areas v

. reduce negative effects on the
environment. g

gies, such as renewable energy sources,

. > and recycle, and how they contribute to
€nvironmenta| sustainability. g Y

and Community,

) Understand how eco-friendly practices align with broader go

and ( als, such as corporate social
responsibility, public health, and econo;

mic development.

St

By the end of t

ON

he

course, students will be aple to:

COl. Make informed decisions re

garding environmenta| sustainability,
as energy efficiency,

resource management, and waste reductio

CO2. Apply eco-friend|
and communities.

considering factors such

n.

Y practices in various contexts, including their personal lives, workplaces,

CO3. Changes in behavior that reflect a commit

ment to sustainability, such as adopting habits that
minimize their carbon footprint or promoting

green practices among peers.
CO4. Analyze and address environmenta

I challenges using eco-friendly solutions. This includes
identifying problems, assessing

potential solutions, and implementing effective strategies.

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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C0S. The abi\ity 1 S.Y.B.Sc. Sem-1V

: 0 articul

environ Susta: ate the |

work lmfmal sustainability withi ¢ Importance of eco-friendly practices

places. or educational sety n their spheres of influence Zl p}ll(lult.ts l:md advocate for
oS, _such as in their communities
c b

C0O6.Tot

. Tomeasure and

: evaluat

setting goal . ¢ the effectj

. g goals, track ectiveness fei . L .

impact. ’ INg progress, and maki of eco frlenqu practices and initiatives, including
Ing necessary adjustments to improve environmental

CO7.Und

. Understand releva i

e ntenvi .~

eco-friendly practices and Comrpolril::lzntal policies, regulations, and standards, and how they impact
I € requirements.

i '_“a)’nlt\

1 i .

2)) izsga::;‘;rt‘e'ndly practicejs for safe environment.

3 Touwd ainable nhoppmg,

) 1d622ﬁ€::$and sustamabl.e eating habitat. '

5 To ion and.reducnon of single use plastic in day today life.
prepare eco-friendly floor cleaning product.

6) To practice responsible tourism.

7) Practice organic gardening techniques.

8) To start and maintain a home composting system-

9) To conduct energy audit of a building.

10) To understand renewable energy technologies.

11) Demonstration of affordable rainwater collection s

12) To design products with minimal environmental impact.

13) To promote alternative transportation methods.

14)Do’s & dont’s for solid waste collection (paper W

15) Calculation of carbon footprint

ystem.

aste & waste generaled by students)

*Any other relevant practical related to syllabus

1. Environmental Science: A Practical Manual Book by G Lakshmi Swarajya and P Prabhu

Prasadini (2018)

2. Environmental Chemical Analysis L ual, Prepared by Dr. Erik Krogh. Dr. Chris
Gill, Shelley Gellein, an
3. Environmental Chemistry: S. €. Manahan

4. The Chemistry of Our Environment: R. A. Hom
ott and Harley- MGH Publication.

|d and Atlas. Taylor and Francis Publication-

aboratory Man
d Peter Diamente Department of Chemistry, 2018

5. Laboratory Exercise in Microbiology by Presc
6. Media Used for Environmental Microbiology by Rona

CBCS Syllabus 2024 Pattern as per NEP 2020
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Mapping of Program Qutcomes with Course

T rpoi] POTT | POT2 | PO

| Course | pOy }1’()2]176ﬂ1’()4 PO5 | PO6 | PO7 | POS S
| Outcomey | \ [ R A I E— —’_'2-’4
T N B T B e
o2 | 3 I — ]
Lco3 [ E I I
'\CQ{M:\TH 2 T | 2

COs T : L

CO6 %\\T 2 L

D N S I S R T

Justification for the mapping

PO1: Comprehensive Ky

owledge and Understanding:
CO7: involves

. . . : i ires
understanding  environmental policies and regulations, which requir

comprehensive knowledge of how these frameworks influence eco-friendly practices.

PO2: Practical, Professional, and Procedural Knowledge:

COLl: involves applying practical knowledge to make informed decisions on sustainability, which
aligns with practical and p

rocedural knowledge in environmental management.
CO2: focuses on the appli

cation of eco-friendly practices across different settings, demonstrating
practical and professional knowledge in sustainability.

PO3: Entrepreneurial Mindset and Knowledge:
CO4: involves problem-solving and impleme

aligns with an entrepreneurial mindset b
solutions.

nting strategies for environmental challenges, which
Yy addressing issues with innovative and effective

PO4: Specialized Skills and Competencies:

CO6: involves specialized skills in evaluating and measuring the impact of eco-friendly initiatives,
which aligns with developing competencies in environmental sustainability.

POS: Capacity for Application, Problem-Solving, and Analytical Reasoning:
CO4: requires analytical reasoning and problem-solving skills to tackle environmental challenges,
aligning with the capacity for application and analytical thinking.

PO6: Communication Skills and Collaboration:
COS5: emphasizes the need to communicate and advocate for eco-friendly practices effectively,
highlighting the importance of communication skills and collaboration.

AES’s T.C.Colege (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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Po7: Rescarch-related Skills:
COT: involves rescarching ¢

ing and understanding environme " ;

g nmental policies hich

requires research-related skills
! arch-related skills to grasp compliance and standards
« « J.

and regulations, W

avior changes,

282 Lc:tl]rning How to Learn Skills:
. refle ' ing pr
cts an ongoing learning process about sustain

demonstrating the abifi
abil
g ility to adapt and learn continuously.

ability and personal beh

O Triad
PO9: Digital and Technological Skills:
O_ﬁ‘iendly

CO6: i o
r 6t involves using digital tools and technol
2 L

practices, aligning with digital and technological skills.

ogies for tracking and evaluating €€

PO10: i .
C029 M‘flthUltulal Competence, Inclusive Spirit, and Empathy: N
- requires applying eco-friendly practices in diverse settings, reflecting an inclusive spirit and

ent cultural and community con

: | se S€
consideration of differ fexts

demonstrating

onmental Awareness:
ness,

| values and aware

PO11: Value Inculcation and Envir
CO?1: involves making decisions that

the inculcation of sustainability principles.
CO3: reflects personal behavior changes that embody €n

aligning with value inculcation.
nsibility, and Accountability: )
sponsibility for evaluating and improving eco-frie
ntability in environme

reflect environmenta
es and awareness,

vironmental valu

ndly practices,

PO12: Autonomy, Respo
CO6: requires taking re

demonstrating autonomy and accou

stainability,

ervice:
for environmemal su

gagement and S
ties and advocating

th communi
nd service.

PO13: Community En
CO5: involves engaging wi

reflecting community engagement a

XRFRRK
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TG T P 20 SO
CBESSyIRb s Ay perNEP 2020 for S, ¥eb:nSs

(2024 Pattern)

Name of the Programme : B.Sc. Environmental Science
Program Code : USENV

Class :S.Y.B.Sc.

Semester Y .
Course Type : Skill Enhancement Course (Practical)

Course Code : ENV-259-SEC

Course Name : Practicals on Waste Management
No. of Credits )

No. of Teaching Hours : 60

CourseObjechy

(X5

1) To learn about the sources and
sectors.

Quantities of waste generated in different

2) Understand different methods and s

suitability for varioys settings (urban, rural, and industrial).

Explore strategies for reducing waste generation at the source, including
product design and process improvements.

Understand the recycling process for different materials (paper, glass,
plastics, and metals) and the technologies involved.

Learn about composting methods for organic w
anaerobic composting.

6) Study physical and chemical methods for w
shredding, and chemical stabilization.

7) Identify and apply best practices in solid waste management.

@olirse Onreomes T ¥

By the end of the course, stdents will be able to:

ystems for waste collection and their
3)

4)

5) aste, including aerobic and

aste treatment, such as sorting,

CO1. Demonstrate a comprehensive understanding of solid waste m
including waste generation, collection, treatment, and disposal methods.

anagement principles,

CO2. Design and evaluate waste collection systems suitable for different settings, considering
factors such as efficiency, cost, and environmental impact

CO3. Implement and recommend effective strategies for reducing waste generation at the source
such as product redesign or process improvements.

N

CO4. Understand and describe the processes for recycling various materials, including sorting,
processing, and material recovery.

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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05, Assess the quality of compost produced and its . o ltare and
ndscaping. post produced and its potential applications 1 agriculture an
C06. Apply appropriate treatment methods to specific types 0

and environmental impact.

f waste, considering effectiveness

es and progr ams.

07. 1 _ .
CO7. Apply best practices to develop and improve waste management strateg!

Topicsiand Lea
and biomedical solid waste.
mestic waste-

¢ mana

1) Prepare list of components of municipal. agricultural

)
2) To understand the processes i volved in recycling 4O
3) Designing the organization chart for the institution for solid wast
4) To study management of disposal of hazardous waste safely.
5) To study technologies that convert was
6) Prepare report on ‘solid waste managemen

gement.

te into energy-
« o I/ grampanchayat/ rural/

t in your municipa

primary health center.
7) To understand the design an
8) Solid waste audit of college campus-
9) Preparation of composting by indore method.
10) Preparation of composting by bangalore method.
11) Food waste management system in college (study/ audit).

12) To study biogas plant.
13) Visit to hospital to understand hospital waste management.

d management of landfills.

abus

*Any other relevant practical related to syll

al Manual Book by G Lakshmi Swarajya and P Prabhu

12. Environmental Science: A Practic

by Dr. Erik Krogh, Dr.

Prasadini (2018)
lysis Laboratory Manual, Prepared
hemistry, 2018

13. Environmental Chemical Ana
Chris Gill, Shelley Gellein, and Peter Diamente Department of C

14. Environmental Chemistry: S. . Manahan
15. The Chemistry of Our Environment: R. A. Hom

AES’s T.C. g i
s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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. mes
Mapping of Program Outcomes with Course Outcor

' Course b ) - '—ProgrammeOutcomes(POs) T WWW
 Outcomes | 1OV PO2 1 PO3 [ PO4 | POS | POG | PO7 | POS | PO o
L CO1 — o -—/-—‘ -
- \(‘02 ——2’—1 [ B
- Co3 | . —— 1
_ Co4 HE ]

~cos | 3 S B —
_ Ccos | . : —
—or L N 1 '

Justification for the mapping

PO1: Comprehensive Knowl
COI.Demonstrating com
disposal

edge and Understanding:

prehensive knowledge of waste generation, collection, treatment, and

PO2: Practical, Professional, and Procedural Knowledge:

CO2. Designing and evaluating waste collection systems involves applying practical skills and
procedural knowledge in real-world settings.

PO4: Specialized Skills and Competencies:
CO4. Understanding and describing recycling processes involves specialized knowledge and skills
in handling different materials.
POS: Capacity for Application, Problem-Solving, and Analytical Reasoning:

CO3. Implementing and recommending waste reduction strategies involves applying analytical J
reasoning and problem-solving skills.

CO6. Applying treatment methods involves problem-solving

and analytical reasoning to choose
the most effective and environmentally friendly options.

PO6: Communication Skills and Collaboration:
COS. While assessing compost quality is more technical, it often involves collaboration with others
to apply the compost effectively in agriculture and landscaping.

PO7: Research-related Skills:
CO7. Developing and improving waste management strategies based on best practices involves
researching and evaluating existing methods and approaches

PO8: Learning How to Learn Skills:

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per NEP 2020
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SYHSC Sem-1y
COT The ability o continuoush Mprove waste management strategies requires an ongoing
leaming approach
PO9: Digital and Technological Skills:
CO6. Application of treatment methods may bene

fit from digital tools and technologies, making
this PO ndirectly relevant.

PO10: Multicultural Competence, Inclusive Spirit, and Empathy:
CO2.1 ‘nderstanding diverse waste Management practices and engaging with various communities
PO11: Value Inculeation and Environmental Awareness:

COS. The focus on waste reduction, recycling, and composting directly aligns with environmental
awareness and values, emphasizing the importance of sustainable practices.

PO12: Autonomy, Responsibility, and Accountability:
CO7. The ability to implement w

aste management strategies and recommend improvements
mvolves taking responsibility and being accountable for the effectiveness of these strategies.

PO13: Community Engagement and Service:

CO7. Waste management strategies often involve community engagement to address local needs
and ensure effective service delivery.

AES’s T.C.College (Autonomous), Baramati CBCS Syllabus 2024 Pattern as per
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