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V.B.S. PURVANCHAL UNIVERSITY, JAUNPUR

Ordinance Governing Two-Year (Four Semesters) Postgraduate Degree (M. Se.)

Environmental Science in the Faculty of Science

Vision

Department Environmental Science is committed to focusing on education, research,
innovation, training and entrepreneurship to create a world class talent pool of competent
and curious Environmentalists enabling them to take in national and global challenges.

Mission:

L]

To provide education to generate quality workforce which fulfill the professional and
societal need nationally and globally.
To create awareness about potentials of Environmental Science with socio-ethical

implications.

To impart quality education to the students and enhance their skills by instilling spirit
of innovation and creativity, which make them nationally and globally competitive.

To provide an environment for the students and faculty for personal and professional

growth

To promote collaboration with research institutions and industries at national and
international level to enhance education and research

Syllabus Developed by:

S. No. Name Designation Department University

| Profl. Ram Naraian Convener, BOS, Biotechnology Y B S Purvanchal
Environmental University, Jaunpur-
Science 222003

2 Prof. M. I, Singh External Expert, Biotcehnology University of
BOS, Biotechnology Allahabad,

Pray agraj -221005

3 Dr. Vivek Kumar Pandey Internal Expert, Environmental Y B S Purvanchal
Environmental Science University, Jaunpur-
Seience 222003

4 Dr. Sudhir Kumar Upadhyay Internal Expert, Environmental V B § Purvanchal
Environmental Science University, Jaunpur-
Science
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V.B.S. PURVANCHAL UNIVERSITY, JAUNPUR

Ordinance governing two-year (four semesters) postgraduate degree program

M. Sc. in Environmental Science (Faculty of Science)
Under Choice Based Credit System (CBCS)
w.e.f. 2022-23 (Session)

The following ordinances have been framed governing the admission, course structure,
examination and other allied matters relating to the two-year (four semesters) postgraduate
degree programme (M.Sc.) in Environmental Science being offered by V.B.S. Purvanchal
University.

A. ADMISSION AND EXIT

1.

(8]

All matters relating to admission to this course shall be dealt with by the Admission
Committee constituted for the purpose by the University.

The M.Sc. Environmental Science course is open to science graduates (with 3 year
undergraduate degree) with minimum of 50% of marks, from a recognized University
(45% in case of SC/ST). Those who are appearing in final examination of B.Sc.
(Biology/Life Sciences/ agriculture/ Mathematics / B. Pharm/ B. tech and related
subjects) degree can also apply for admission and shall be eligible to appear in the
Entrance Test for admission but they will have to produce a proof of being a graduate
at the time of admission. However, students of VBS Purvanchal University can be given
provisional admission by the Admission Committee in case of delayed results.

Admission in M.Sc. Environmental Science course will be based on the entrance test
or merit as per the rules of the university.

The intake of students in this programme shall be fixed by V.B.S. Purvanchal
University. The admission to M.Sc. courses shall be made through a merit based on
Written Test conducted by VBS Purvanchal University Combined Admission Test
(PUCAT). The reservation norms for admission shall be guided by State Government/
University notification issued from time to time.

On selection the candidates shall deposit the fees prescribed for the purpose to get
his/her admission confirmed within the time period fixed by the Admission Committee
of the Department. If a candidate fails to do so his/her admission shall be automatically
cancelled and the seat falling vacant shall be offered to other candidates as per the
merit/category. However, matter concerning fees of candidates under SC/ST category
would be governed by Govt. Order: as such there is no provision of fee
concession/exemption/refund.

Admission to M.Sc. course cannot be claimed by any candidate as a matter of right.
The Admission Committee shall have power to refuse, reject or cancel any admission
if it possesses sufficient reasons 1o do so.

Student Mentor: Every student will have a member of faculty of the Department as
his/her student advisor. All teachers of the department shall function as Student Mentor
(Advisors). The Student Advisor will advise the students in choosing Elective courses
and offer all possible student support services
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B. COURSES OF STUDY AND EXAMINATION

—

Postgraduate program (M. Sc. Environmental Science) will be conducted in CBCS
(Choice Based Credit System) and semester system

J

There will be 4(four) theory papers of main subject and 1 (one) practical paper (all
four credits) in one semester, thus in a semester there will be 20 credits of papers of
main subject, 40(forty) in 1(one) year that would be 80(eighty) credits in 2(two) years

3. All four theory papers are compulsory in the first semester.

4. In the second and third semester, the student can choose one paper based on the
optional paper (specialization), according to his interest and on the basis of the
resources available in the university /college.

5, All the papers in the fourth semester are optional papers based on specialization from
which the student can choose any four theory papers as per his/her interest.

6. 1In the first year of post-graduation, the student will have to take only 1 minor elective
paper from any other faculty (a subject other than the main subject). This paper will
be of 4 (four) credits

7. To conduct the M.Sc. (Environmental Science) programme systematically and within
a time bound frame, the concerned Department shall draw up an “Academic Calendar”
in the beginning of academic session.

8. A candidate admitted to the M.Sc. course shall pursue a regular course of study in all
the four semesters of the course and attend a minimum of 75% of the classes held to be
eligible to appear in the semester examinations.

9. Ifa student fails to attend requisite classes in a semester due to illness, he/she may be
given relaxation of 15% attendance (10% at the level of Vice-Chancellor and 5% at the
level of Head of Department on production of medical certificate.

10. Semester examinations of the M.Sc. course shall be conducted by way of theory papers,
practical and industrial training/surveys/research project. Each theory core and elective
paper will be of 100 marks out of which 75 marks shall be allocated for semester
examination and 25 marks for internal assessment. The pattern of question papers for
theory examinations will be as per the University rules

11. Internal assessment is an integral part of the course and is compulsory for all students.
Academic performance of students is evaluated by Continuous Internal Assessment
(CIA) that includes day to day performance, attendance, home Assignment periodic
tests, seminar presentation; subject’s quizzes class discussion, etc.

12. The responsibility of evaluating the internal assessment is vested on the teacher(s) who
teaches the course.

13. One practical (4 credits) examination shall be conducted which will be assessed
jointly by the teachers of the department and the external examiner nominated by the
university at the end of each semester out of 100 marks.

14. Ordinarily, the semester examinations shall be held in December and May.

15. Research Project in Post Graduate Program: In the first and second year of post-
graduation, the student will haye to do a major research project.

16. This research project can also be interdisciplinary / multi-disciplinary. This research
project can also be in the form of industrial training / internship / survey work etc.



/

M.5c. Environmental Science Syllabus approved in BOS Mee ting held on 01.06.2022

B. COURSES OF STUDY AND EXAMINATION

1.

Postgraduate program (M. Sc. Environmental Science) will be conducted in CBCS
(Choice Based Credit System) and semester system

There will be' 4(four) theory papers of main subject and | (one) practical paper (all
four credits) in one semester, thus in a semester there will be 20 credits of papers of
main subject. 40(forty) in 1(one) year that would be 80(eighty) credits in 2(two) years

All four theory papers are compulsory in the first semester.

In the second and third semester, the student can choose one paper based on the
optional paper (specialization), according to his interest and on the basis of the
resources available in the university /college.

All the papers in the fourth semester are optional papers based on specialization from
which the student can choose any four theory papers as per his/her interest.

In the first year of post-graduation, the student will have to take only 1 minor elective
paper from any other faculty (a subject other than the main subject). This paper will
be of 4 (four) credits

To conduct the M.Sc. (Environmental Science) programme systematically and within
a time bound frame, the concerned Department shall draw up an “Academic Calendar”
in the beginning of academic session.

A candidate admitted to the M.Sc. course shall pursue a regular course of study in all

the four semesters of the course and attend a minimum of 75% of the classes held to be
eligible to appear in the semester examinations.

If a student fails to attend requisite classes in a semester due to illness, he/she may be
given relaxation of 15% attendance (10% at the level of Vice-Chancellor and 5% at the
level of Head of Department on production of medical certificate.

10. Semester examinations of the M.Sc. course shall be conducted by way of theory papers,

practical and industrial training/surveys/research project. Each theory core and elective
paper will be of 100 marks out of which 75 marks shall be allocated for semester
examination and 25 marks for internal assessment. The pattern of question papers for
theory examinations will be as per the University rules
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V.B.S. PURVANCHAL UNIVERSITY, JAUNPUR 222003

Syllabus

Master of Science in Environmental Science (M. Sc. Environmental Science)
Designed as per Syllabus Development Guidelines of
National Education Policy-2020 (NEP-2020)

Year Sem | Paper Code | Paper Title Theory/ Credits
ester Practical
Core Paper
M.Sc. 1 I BI1S0701T Ecosystem Dynamics Theory 4
B150702T Environmental Chemistry Iheory |
BI150703T [nstrumentation I'heory 4
BI15S0704T Environmental Microbiology I'heory 4
and Biotechnology
Minor Elective Any one out of all the available | Theory* 4
Minor Elective papers offered
from other Faculties
B150705P Practical-1 Practical 4
B150706R Industrial Industrial 4
Training/Surveys/Research Training/Surveys
Project /Research
Project
Total Credit 28
M.Se. | I
Core Paper
BI50801T Water Pollution Theory 4
B150802T Atmospheric (Air & Noise) Theory 4
Pollution
B150803T Soil Pollution and Management | Theory 4
Elective paper
{Major B150804T Natural resources and its Theory 4
Elective harnessing
theory any B150805T Solid Waste Management Theory 4
one of the
wo papers)
Core Paper B150806P Practical —II Practical 4
B150807R Industrial Training / Survey / Research 4
Research Project
Total Credit 24

Total Credit (First + Second

semester)= 58

* Student must opt for any One of the 2 elective courses
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MSe. 1l [l | I e i |
Core Paper B150901°T I'co conservation and I'heory 4 *.
Sustainable Development l
B150902T Climatology and Meteorology I'heory 4
B150903T Environmental Geosciences I'heory 4
Elective paper
Major B150904T Environmental Toxicology I'heory 4
elective B150905T Wildlife Management I'heory 4
theory (any
one of the
two papers)
Core Paper B150906P Practical —I1l Practical -
Bi150907R Industrial Training Research 4
/Survevs/Research Project
Total Credit 24
Student must opt for any One of the 2 elective courses
MSe. Il [IV ] [ |
Elective paper
Major B151001T Environmental Management, Theory -~
elective EIA & legislation
theory (Any B151002T | Bio statistics. Bioinformatics & | Theory 1
four out of
SiX papers) IER
BI51003T Systematic & Biogeography Theory 4
B151004T Green Technologies Theory .
B151005T Energy & Environment Theory 4
BI151006T Remote Sensing, Geographic Theory 4
Information System &
Modeling
Core Paper B151007P Practical -1V Practical E
B151008R Research (Dissertation /Project | Research 4
work)
Total Credit 24
Total Credit (Third +Fourth semester)= 48

Student must opt for any four of the 6 elective papers

Total M.Sc. course Credits (First year (52) + Second vear (48)=100

Note: 1. Up to first three semesters the marks allocated for continuous internal assessment (25 marks) will be
evaluated on the basis of class attendance and a seminar. The seminar will be an integral part of the sessional
and will be evaluated by all the faculty members of the department.
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2. The detailed syllabus is given in the following pages. The numbers given in front of each topic/group of topics
represent the number of periods (60 minutes each) allocated for teaching that topic(s). ) |
PROGRAM OUTCOME (POs) ‘

Programme Objectives (POs):

» At the time of completion of the programme the student will have developed
extensive knowledge in various areas of Environmental Science through the
stimulus of scholarly progression and intellectual development.

The aim of programme is to form equipped students with excellence in education

and skills, thus students become able to choose a career of his/her choice by

cultivating talents and promoting all round personality development through
multi-dimensional education.

» Design and conduct experiments, as well as to analyze and interpret scientific data
and able to carry out independent as well as collaborative research in specialized
areas of Environmental science

> Write and present technical report, projects in the field of Biotechnology and also
understand the importance of professional ethics. Students will be able to understand
the issue of plagiarism in research hand importance of copyrights. Students will also
gain knowledge about various ethical issues associated with biotechnology.

» Develop solution for major Environmental problems by applying appropriate tools.,
in addition students will be able to implement the scientific skills for development of

entrepreneurship.

Y

PROGRAMME SPECIFIC OUTCOMES (PSOS)
The aim of two years programme is to build conceptual and fundamental understanding
among students to exposing the basic principles behind various environmental processes
(Abiotic and Biotic).
PSO1: To introduce students to the concepts of ecology, Environmental Chemistry,
Instrumentation and Environmental Microbiology & Biotechnology for deep analysis of
mystery of environment and issue related to environment.
PSO2: They also are able to understand the good laboratory practices and to know the
strategies for sustainable management and carrying capacity Educate the students on source,
classification, and impact of air, water and soil pollution. The students will also recognize
the various control measures of pollution problems. Understand the solid waste pollution,
noise pollution, radioactive and thermal pollution and related consequences.
PSO3: Students aware about biodiversity of India, bio-geographic zones and role of local
communities and traditional knowledge in conservation and to know the strategies for
sustainable management of wastes.
PSO4: To develop the understanding on natural resources and their significance, basic
principles and application of remote sensing and GIS techniques. Understand the application
of microbes for production of different eco-friendly products.
PSOS: Impart knowledge in molecular biotechnology and its applications in Environmental
management and conservation. Make students aware about EIA, Bioethics, bio-safety, IPR,
basic laws, act, treaty, public policies and PIL. Environment provisions in constitution,
power and functions of government agencies for pollution control.

!
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Program Educational Objectives (PEOs)

The M. Sc. Environmental Sciences program describes the deep scientific understanding to the
post graduates students and strengthens the diverse emerging research to manage
environmental issues. The course provides the opportunities to avail jobs/ positions in the field
of academic / R & D / Industries / consultancy/Government and non government sectors.
PEOI1- The students could get employment opportunities in Central Pollution Control Board
(CPCB) and State Pollution Control Board (SPCB), Research Institutions, Colleges, Universities
and Non-governmental organizations. Students could get opportunities for higher research (Ph. D)
and scientific activities across the globe.

PEO2- After successful completion of the course, the students could get job opportunities in urban
and rural environmental mitigation and awareness including social forestry programs, bio-fertilizer
and bio-pesticide industries, waste management and organic farming divisions funded by National,
International and Regional agencies.

PEO3- The students could get employment perspectives in R & D laboratories of waste water
treatment plants, metal, chemical and textile effluent treatment plants, municipal solid waste
management units and waste management in biomedical industries and hospitals

PEO4- The students could find employment opportunities in agro industries, forest departments,
water harvesting and watershed management sectors, bio-resource utilization and biodiversity
conservation organizations, food and feed Industries, environment friendly and integrated
livestock management sectors.

PEOS- Students also having the immense opportunities to pursue higher studies in various research
fields such as environmental pollution, environmental chemistry, waste management and
bioremediation, environmental microbiology, waste water treatment, recycle, reuse and
management, sustainable environmental food security, bio-resource utilization and biodiversity
conservation, functional and ecosystem ecology, environmental toxicology, agro-waste
ecosystem, non-biodegradable synthetic chemicals and polymers in environment, occupational
health and industrial safety, environment analytical techniques, environmental impact assessment,
remote sensing and geographical information system, environmental biotechnology, carbon
sequestration, natural disaster management and mitigation, climate change, marine pollution and
resources utilization, restoration of different ecosystems, renewable and green energy and

environmental law, policies and auditing.
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Year: First (1) Semester: First (D

' Programme /Class:
M.Sc. Environmental Science (1)

Subject: Environmental Science

Couse Code: B150701T Course Title: Ecosystem Dynamics

Course Outcomes (COs)

COI1 Strengthen the deep knowledge about natural and engineered ecosystem
CO2 To build the fundamental concept of Environment

CO3 To understand the basic principles of energy subsidies

CO4 To understand the model of ecology

COS To aware fundamental knowledge of ecological productivity.

Credits: 4 Core Compulsory
Maximum Marks: 100 Minimum Passing Marks: As per University norms
(7S(UE)+25(CIE))
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0
Unit Topics No. of
Lectures
I | Structure, types & function of ecosystem, Homeostasis, Factor of distribution and 12
adaptation; Food chain and Energy flow, Energy Subsidy, Ecological Pyramids

II | Concept of productivity, Methods for productivity measurement, Ecological 12
efficiency, Global pattern of productivity.

IIT | Ecological succession, succession models and concept of climax, trends in 12
succession. Structure of the community, analytical and synthetic characters, climax
community, Methods of sampling of community.

IV | Biological cycling of C, N, S, P and Hydrological cycle. Cycling of non-essential 12
elements, nutrient cycling in tropical forest.

V | Ecology of population, Population growth, carrying capacity, biotic potential, 12
interaction models for single and interacting species- Malthus model and Lotka-

Volterra model. Inter-specific associations.

Suggested Reading

Suggested Books:
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"~ |. Fundamentals of Ecology E.P. Odum
2. Essentials of Ecology John L. Harper and Michael Begon \
3. Environmental Sciences Robert M Shaoh
4. Environmental Science Andrew RW & Julie M Jackson ‘
5. Ecology and The Environment Russell K Manson
6. Silent Spring Rachel Carson
7. Ecosystem dynamics
8. From the past to future Richard HW Bradshaw & Martin T Sykes

Suggested Continuous Internal Evaluation (CIE) methods

Continuous Internal Evaluation shall be based on Class test, presentation along with assignment and
class interactions. Marks shall be as follows

Total marks: 25

10 marks for Test

10 marks for presentation along with assignment

05 marks for Class interactions

Programme/Class: M. Sc. Environmental Year: First (1) Semester: First (I)
Science (I)

Subject: Environmental Science

Couse Code: B150702T Course Title: Environmental Chemistry

Course Outcomes (COs)

On successful completion of this course, student will be able:

CO1 To aware the fundamentals about chemistry which deals in Environment
CO2 To aware chemical phenomenon of environment

CO3 To understand the pollutants behavior in nature

CO4 To aware the real chemistry require to correct environmental issue

COS To know the limitation of chemistry

Credits: 4 Core Compulsory

Maximum Marks: 100 Minimum Passing Marks: As per University norms

(75(UE)+25(CIE))

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topics No. of
Lectures
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[ CO4 To aware the real instruments require for experiment specifically \

Credits: 4 Core Compulsory ‘

Maximum Marks: 100 Minimum Passing Marks: As per University norms ‘

(75(UE)+25(CIE))
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

' Unit e Topics - | No. of
Lectures
I | Types and application of different microscopes. Design and function scanning and 12
transmission electron microscope.
II | Water and air samplers and their applications. Principles, design and application of 12
centrifuges and electrophoresis.
IIT | Beer Lambert Law. Principle, design and application of Spectrophotometer in 12
environmental research.
IV | Principle, design and application of Flame photometer and Atomic Absorption 12
Spectrophotometer in elemental analysis of environmental samples.
V | Principles of Chromatographic techniques, types of chromatography and their 12
applications. Design and application of Gas Chromatograph and HPLC.

Suggested Reading

Suggested Books:

1. Standard Methodology of Biochemical Analysis S K Thimmayiah
2. Practical Biochemistry K Willson & John Walker

Suggested Continuous Internal Evaluation (CIE) methods

Continuous Internal Evaluation shall be based on Class test, presentation along with assignment and
class interactions. Marks shall be as follows

Total marks: 25

10 marks for Test

10 marks for presentation along with assignment
05 marks for Class interactions

Programme/Class: Year: First (1) Semester: First (I)
M. Sc. Environmental Science

Subject: Environmental Science

TN
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Couse Code: B150704T Course Title: Environmental Mt'(_‘mbiology &
Biotechnology |

Course Outcomes (COs) : N

-_Upon completion of this course, the students will be able to: |
CO1 To aware fundamental knowledge of microbiology and Biotechnology |

CO02 Students buildup the application of biotechnological means to save our environment.

CO3 To know about relevant biotechnological tools & techniques and Understand the role of microbes ‘
in bioremediation of environmental pollutants

CO04 To develop the molecular understanding of genetic material and Proteins

CO5 To aware about microbiological and Biotechnological tools is benefited than others

Credits: 4 Core Compulsory

Maximum Marks: 100 Minimum Passing Marks: As per University norms

(75(UE)+25(CIE))

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topics No. of

Lectures
I | Introduction to microbes, general characteristics, nutritional types; and microbial 12
diversity. ‘Brief introduction, isolation and characterization of microorganisms.
Microbial interactions.

I | Effect of environmental factors on growth and activities of microbes in air, water 12
and soil. Microorganisms in extreme environment viz. Thermophiles, Halophiles
and Acidophiles.

III | Role of microbes in Fermentation technology & Agricultural fertility: biofertilizer, 12
vermiculture technology and biopesticide, Nitrogen fixation.

IV | Microbial Toxins and environmental hazards. Translocation of toxicants, 12
biotransformation & bio activation of toxicants. Role of microorganisms in the
degradation of man-made compounds; pesticides (chlorinated hydrocarbons),
synthetic polymers (plastic).

V | Types of bioremediation. Application of bioremediation in removal of metals, oil 12
spills and xenobiotic compounds. Accumulation of heavy metals and radionuclides
and their recovery.

453 f’i@%’ s \Qf/‘;——i”'

¥ .
T
1e1?



M.5c. Environmental Science Syllabus approved in BOS Meeting held on 01.06.2022

: Suggested Reading

Environmental biotechnology =S /N Jogdand

Environmental biotechnology -~ Pradipta KumarMohapatra

Environmental Microbiology ~R.G, Buckley

Biotechnology- -B.D.Sharma

Practical Biochemistry- - K Willson & John Walker

Prescott. Harley & Klein's Microbiology, - Willey. Sherwood and Woolverton
Microbiology -~ M. Pelezar, E.C.S. Chan & N.R. Kreig

Microbiology - Principles &Exploration . J.G. Black

General Microbiology ~ R.Y. Stanier, 1L Ingraham, M.L. Wheelis, P-R. Painter,

I LD R -
Y
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Suggested Continuous Internal Evaluation (CIE) methods

Continuous Internal Evaluation shall be based on Class test, presentation along with assignment and
class interactions. Marks shall be as follows.

Total marks: 25
|0 marks for Test
10 marks for presentation along with assignment
05 marks for Class interactions

Programme/Class: Year: First (1) Semester: Lirst (1)
M. Sc¢. Environmental Science

Subjeci: Environmental Science

Couse Code: 1o be j}rn\-ided'h) other faculty Course Title: Minor (Other Faculty)

Minor Other Faculty: 1(one) minor elective paper from any other faculty (a subject other than the
main subject)

Credits: 4 Minor elective (Optional)
Maximum Marks: 100 (75(UE)+25(CIE)) Minimum Passing Marks: As per University
norms

Suggested Continuous Internal Evaluation (CIE) methods

Continuous Internal Evaluation shall be based on Class test. presentation along with assignment and
class interactions. Marks shall be as follows

Total marks: 25

10 marks for Test

10 marks for presentation along with assignment

05 marks for Class interactions

Programme/Class: Year: First (1) Semester: First (1)

M. Se. Environmental Science

Subject: Environmental Science

!
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- Couse Code: BIS0705P [ Course Title; practical -1

L
B *
| Credits: 4

- Core Compulsory
|

| Maximum Marks: 100 (TS(UE)+25(CIE)) —f_-\fﬁn_imum Passing Marks: As per Univer ity (orm

24,
23!
26.
27.
28.

Total Number of Lectures-Tutorials-Practical (in hours per week)L-1-P: 0-0-8
Topics No. of

Lectures

Field study of ecosystems (grassland). By 1L
Study the Solid waste degradation by microbes.

To study the community by quadrate method by determining Frequency. Density

and Abundance of different species present at sampling area.

Estimation of weed status, with emphasis on compatibility within/among the weeds.
Determine the minimum size of quadrate by species area curve method.

Determine the total hardness of given water sample.

Determine the alkalinity of given water sample.

Determine the free CO> content in given water sample.

Estimate the chloride content in given water sample.

. Determine the acidity of water sample.

. Stress determination on plant. fungi and bacteria.

- Estimation of chlorophyll content of different plant leaves under stress
- Separation of chlorophy!l pigment by paper chromatography.

- Separation of protein by paper chromatography.

. Separation of amino acid by thin-layer chromatography..

. Protein profiling by SDS-PAGE,

. Measurement of light intensity.

. Agarose-Gel electrophoresis

a. Estimation of protein by Bradford s and Folin Lowr's method

. Washing and Sterilization of Lab wares.
. Media preparation for growing (i) Bacteria (ii) Moulds (iii) Yeast.
. Culturing of Microorganisms — (i) Slant preparation (ii) Suspension culture (iii)

Streaking (iv) Plating.

. Pipetting Techniques, Calculations/Dilutions/ Conversion/ Solutions/.
. Introduction —Basic principles and handling of?

a. Balances |
b. pH meter |
c. Centrifuges
d. Spectrophotometer
e. Colorimeter

Isolation of Bacteria from soil and water,

Staining of bacteria (Gram +ve and Gram -ve).

Study the Biochemical test for identification of microbes.

Study the Solid waste degradation by microbes.

Isolation of nitrogen fixing bacteria through selective media.
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Programme/Class: Year: First (1) | Semester: First (1)
| M. Sc. Environmental Science

Subject: Environmental Science

Couse Code: BIS0706R | Course Title: Industrial
— s il 4 ] | Training/Surveys/Research Project
I'his research project can be interdisciplinary / multi-disciplinary. This research project can also be
l the form of industrial training / internship / survey work ete.

Credits: 4 " Core Compulsory
| |
Maximum Marks: 100* Minimum Passing Marks: A per L niveral
norms

e P o — —
" Students will submit the final report (project report/dissertation) of the research project carried

out in both the semesters at the end of the year, which will be assessed jointly by the superyisor

‘“’d_1M‘[‘H'{',ﬁ!_Qiﬂ_m_ingp_ig:_i_tgd by the university at the end of the year out of 1007 marks

Programme/Class: Year: First (1) Semester: Second (11)
M. Sc. Environmental

Science

Subject: Environmental Science

 Couse Code: BIS0801T [ Course Title: Water Pollution

. | —
Course Outcomes (CQs)

|- CO1 To aware fundamental about water pollution and their impact
CO2 To know the thrust area of water pollution

CO3 To know about relevant tools and techniques of water pollution monitoring
CO4 To develop the concept of water characteristic

COS To aware about marine water pollution

Credits: 4 - Core Compulsory

Maximum Marks: 100 (TS(WINZ_.’E{(“IEH .:\'l_inimum_l’;ssing_':\'lurks: \s per University
( norms

L — e . e — o
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

| §-=
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Unit Topics No. ol
l.ectures

' Source of water pollution. E flect of water pollution on ﬁquulic and terrestrial | 12
ecosystem: Eutrophication and Biomagnification. Water quality standards
Structure and physicochemical properties of water. acidity and alkalinity
Solubility's and reaction of gases in water, Chelation. Polyphosphate in waler.

T - v . . . . .
11 Effects of thermal. industrial and municipal water pollution in the environment. | 12
. Water borne human diseases and causative agents. Acid mine drainage

111 Biological monitoring  of water.  Physicochemical  composition and 12

microorganisms in sewage. DO BOD COD and colilorm test

v Types of waste water and their characteristics: Primary. Secondary and Lertiary 2
treatment of waste water. Oxidation pond. Treatment of potable water

Vv Marine pollution: Source, Control and disposal of pollutants in marine sy stem 12

Suggested Reading

Water Pollution V.K. Kudesia & Emminual Pulmen
Aquatic Pollution Edward A —laws
Surface water pollution and its control K V Ellis
A Text Book of water pollution and water quality indicators
a. Kugamoorthy & Belautha morthy (Lambert Academic Publisher)

s HRE

Suggested Continuous Internal Evaluation (CIE) methods
Continuous Internal Evaluation shall be based on Class test. presentation along with assignment and
class interactions. Marks shall be as follows
Total marks: 25
| 10 marks for Test
[ 10 marks for presentation along with assignment
| 05 marks for Class interactions

Programme/Class: Year: First (1)  Semester: Second (11)

M. Sc. Environmental Science |
Subject: Environmental Science

Couse Code: B150802T Course Title: Atmospfreriﬁ'_{Air & Noise)
Pollution

Course Outcomes (COs)

COI To know the deep and fundamental about atmosphere
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Continuous Internal Evaluation shall be based on Class test. presentation along with assignment and
class interactions, Marks shall be as tollows
Total marks: 25
10 marks for Test

‘ 10 marks for presentation along with assignment
05 marks for Class interactions

’ Programme/Class:
M. Sc. Environmental Science

Couse Code: B150803T

Subject: Environmental Science

Course Outcomes ((_‘(_}s)

| pun ."..n||1.]g[n,1|1 Ol this course. the students will be thle 1o
CO1 To build the concept of soil and their genesis

CO2 Develop the concept and source of soil pollutants
CO3 To know about synthetic fertilizers and their impacts on environment
CO4 To develop the concept of soil management

CO5 To know about solid waste regarding soil

Credits: 4 Core Compulsory

Maximum Marks: 100
(75(UE)+25(CIE))

~Unit

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

T

Topics
1 Soil formation and weathering. Primary and secondary mincrals. Soil organic
| matter. C/N ratio. Anion and cation exchange phenomenon. Buffering capacity .
11 | Sources of soil pollution: Pesticides in soil. fate of pesticides. industrial cffluent
and soil pollution. Inorganic contaminant in soil: Metal and radionuclides.
I11 | Different kinds of synthetic fertilizer and their interactions with biotic and abiotic
components of soil.
IV | Soil management: Reclamation of acid/alkaline/saline/sodic soil. Soil erosion and

its control.

‘ ~ Year; First (1) | Semester:Sccond (1)

Course Title: Soil Pollution and Management

Minimum Passing Marks: As per University norms

No. ol
Lectures

l i |
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Vv ‘ Soil management: Reclamation of acid/alkaline/saline/sodic soil. Soil er ision and 12
its control.

: :‘iuggcsm_d Reading

I. Soil Sciences N .C Breede

2. Hand Book of Soil Science Malcolm E Sumner
3. Agriculture and soil pollution James B Livingston
4. Soil and Water Contamination Marcel Van Derperk
5. Soil Pollution Armeando Duarte. Anabela Cachada

Suggested Continuous Internal Evaluation (CIE) methods

Continuous Internal Evaluation shall be based on Class test, presentation along with assignment and
class interactions. Marks shall be as follows.

Total marks: 25

10 marks for Test

10 marks for presentation along with assignment

05 marks for Class interactions

Programme/Class: Year: First (1) Semester:Second (11)

M. Sc¢. Environmental Science

Subject: Environmental Science

Couse Code: B150804T Course Title: Natural Resources and Th-e?r |
Harnessing

Course Outcomes (COs)

After completion of the course, a student will be able to .
CO1 To aware about fundamental and deep knowledge of natural resources

CO2 To buildup the concept of conservation of natural resources
CO3Students aware about mineral resources
CO4 Students buildup the energy conservation, carbon foot print

COS To aware about the Sustainable Management of wildlife

Credits: 4 Elective
‘Maximum Marks: 100 (7S(UE)+25(CIE)) Minimum Pgssing Marks: As per University
norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Vs ok f‘" e \Q/J’/M’/
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Unit Topics | No. of
Lectures
TN Natural resources - definition. classification. conservation. Management. and | 12
Functions of important national & international organizations,
1l Energy resources, management and their impact: Source of energy : Salar. fossil | 12

fuel, hydroelectric power. tidal. wind. geothermal. nuclear energy. Magneto-
hydrodynamics and bio-energy (bio ethanol bioplastics). '

11 Mineral resources and environmental impact of mineral exploitation. Carbon 12
sequestration. Carbon credit. Carbon foot print.

—— |

v Water resources: Global water balance. Degeneration of water resources. | 12
Conservation of ground and surface water resources. Rain water harvesting.

vV Management of wildlife and forest resource. 12

Suggested Reading
I, Introduction to forestry and Natural Resources Donald L. Grebner. Pete Bettinger Jacek P
Siry |

2. Energy and the Environment Robert A Ristinen. Jack P. Kraushaar

3. Introduction to energy. ,

4. The environment and sustainability Paul Gannon

5. Natural resources and Environmental Justice Rakuten Kobo

6. Sustainable Utilization of Natural Resources AK Dalai

7. The environmental & natural Resources Economics Jonathan M Farris and Brian Roach

Suggested Continuous Internal Evaluation (CIE) methods

Continuous Internal Evaluation shall be based on Class test. presentation along with assignment and
class interactions. Marks shall be as follows.

Total marks: 25

10 marks for Test

10 marks for presentation along with assignment |
05 marks for Class interactions

M. Sc. Environmental Science

Programme/Class: Year: First (1) Semester: Second (1)

Subject: Environmental Science

Couse Code: B1S0805T Course Title: Solid Waste Mmmgemem
.' 1
1‘?“2{!‘,\'; "i’lf‘l’ - @/5“/
—F 322
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rar

Course Outcomes ('('(}5}

Students should be able to gain the
CO1 To aware fundamental about Solid waste

CO2 Students buildup the concept of impact of solid waste on environment.
CO3 To know about relevant techniques of solid waste collection
CO4 To develop the concept of solid waste management

COS To aware about Integrated waste management

Credits: 4 Elective
‘Maximum Marks: 100 ('?5([’E}+25{(‘[E)} " Minimum Passing Marks: As per Liniversity
|
norms

| =t
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topics No, of
Lectures
1 Sources, generation and classification of solid waste, solid waste management plan. | 12
|
. - —— e - i
1 Impact of solid waste on environment. human and plant health: effect of solid waste and | 12

industrial effluent discharge on water quality and aquatic life.

|
|
1

111 Different techniques used in collection. storage. transportation and disposal of solid waste. | 12
— =5 F e |
A SR concept- reduces. reuse. recyele. recover and reform of solid waste management. green | 12
techniques for wasle treatment.
- _ —
A% Concept of Integrated waste management: waste management hierarchy. methods and | 12

importance of Integrated waste management.

Suggested Reading

I. Improving Municipal Solid waste Management in India Zhu, D., Asnani. P.U.. Zurbruge. C..
Anapolsky, S. & Mani,S. 2008. a. The World Bank, Washington D.C.

2. Solid waste management. India Infrastructure Repart 570 Asnani, P.U. 2006.
Suggested Continuous Internal Evaluation (CIE) methods

Continuous Internal Evaluation shall be based on Class test. presentation along with assignment and

class interactions. Marks shall be as follows.

Total marks: 25

10 marks for Test

10 marks for presentation along with assignment

A
i o O/f/
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Programme/Class: Year: First(]) Semester: Seeond (1)
MoSe. Environmental Science

Subject: Environmental Science

e = 3
- Couse Code: B15S0806P Course Title: Practical-2

Credits:4 Core Compulsory

Maximum Marks: 100 i "Minimum Passing Marks: As per University norm:
(7S(UE)+25(CIE))

Total Number of Lectures-Tutorials-Practical (in hours per week)L-1-F: 0-0-8

| Topies No. of
| l.ectures

Field study of ecosystems (grassland). 120
Study the Solid waste degradation by microbes.
To study the community by quadrate method by determining Irequency.
Density and Abundance of different species present al sam pling area.
Estimation of weed status. with emphasis on compatibility within/among the
weeds.
Determine the minimum size of quadrate by species area curve method.
Determine the total hardness of given water sample. |
Determine the alkalinity of given water sample.
Determine the free CO> content in given water sample.
Estimate the chloride content in given water sample.
10. Determine the acidity of water sample.
11. Stress determination on plant. fungi and bacteria.
12. Estimation of chlorophyll content of different plant leaves under stress
13. Separation of chlorophyll pigment by paper chromatography.
14. Separation of protein by paper chromatography.
| 5. Separation of amino acid by thin-layer chromatography.
16. Protein profiling by SDS-PAGE.
17. Measurement of light intensity.
| 8. Agarose-Gel electrophoresis
a. Estimation of protein by Bradford’s and Folin Lowry's method
19. Washing and Sterilization of Lab wares.
20. Media preparation for growing (i) Bacteria (ii) Moulds (111) Yeasl.
21. Culturing of Microorganisms — (i) Slant preparation (ii) Suspension culture
(iii) Streaking (iv) Plating.
22. Pipetting Techniques, Calculations/Dilutions/ Conversion/ Solutions’.
23. Introduction —Basic principles and handling of:
r a. Balances

sl [

gt

© %N oW

| b. pH meter

| ¢. Centrifuges

| d. Spectrophotometer
e. Colorimeter
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T . . - # & " .
V | Principles of remote sensing and its application in environmental science.
Application of GIS in environmental management,

ﬁlg_geslcd Rea&in_g

Environmental Science Andrew RW & Julie M Jackson
Environmental Sciences Robert M Shaoh

Earth and intimate history
Environmental Geosciences
Green House and Earth

Ozone in the Free Atmosphere

Richard Fortey

Savindra Singh

Annika Nilsson

Robert C, Whitten & Sheos Prasad
Suggested Continuous Internal Evaluation (C1E) methods

o h k=

Continuous Internal Evaluation shall be based on Class test. presentation along with assignment and
class interactions. Marks shall be as follows.

Total marks: 25

10 marks for Test

10 marks for presentation along with assignment

05 marks for Class interactions

Programme/Class: M. Sc. Environmental Year: Second (1) Semester: Third (111)
Science

Subject: Environmental Science

Couse Code: B150904T Course Title: Environmental Tr).x:ic'r)faér

|
Course Outcomes (COs)

CO1 To develop the basis and fundamental concept toxicology
CO2 To know about the Translocation of toxicants

CO3 To know about the Potency vs toxicity

CO4 To aware about the concept of environmental stresses

CO5 To know the about impact of environmental stresses

Credits: 4 Elective e
Maximum Marks: 100 Minimum Passing Marks: As per University norms
(75(UE)+25(CIE))

Total Number of Lectu res-TutoriaIs-PraE!ical (in hours per week)L-T-P: 4-0-0

~ Unit Topics [ No. of

Lectures

: )
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I S - -
lrmuplu_u# toxicology. Dose-response relationship. lethal dose & lethal
concentration. Exposure of toxicants, route & sites of exposure,
T e— : . . SN} v ' 12
ranslocation of toxicants, biotransformation & bioactivation of toxicants =
Mechanisms of action of organ specific toxicity, teratogenecity, carcinogenicity.,
immunotoxicity
I A e o TR " | 2
| otency vs toxicity. Margin of safety. Toxicity tests. Target & non-target organ
toxicity: Occupational factor & health hazards. Metal toxicity.
IV

Concept of environmental stresses, Oxygen-an agent of oxidative stress

Chemistry of free radicals & their effect on living svstem.

V : o e ' 12
High temperature and low temperature stress and their effects on liv ing system.

‘ UV light and photoreactivation. drought and salinity stress.

Suggested heading

1. Fundamentals of Toxicology Casserette & Doulls
2. Fundamentals of Toxicology Shukla. Pandey & Trivedi
3. Environmental Toxicology Crutis Dklaassel
4. Environmental Biology & Toxicology P D Sharma
I

Suggested Continuous Internal Evaluation (CIE) methods
Continuous Internal Evaluation shall be based on Class test. presentation along with assignment and
class interactions. Marks shall be as follows.
Total marks: 25
10 marks for Test
10 marks for presentation along with assignment
05 marks for Class interactions

Programme/Class: M. Sc. Environmental Year: Second (1) Semester: Third (111)
Science |

Subject: Environmental Science

Couse Code: B150905T Course Title: WILDLIFE MANAGEMENT

Course Outcomes (COs)

COI1 To learn basic knowledge of wildlife
CO2 To buildup the strategy of wildlife Conservation
CO03 To aware about concept and practices of wildlife management

CO4 Develop skill of Analysis of wild life management
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CO5 To Develop skill through Fundamentals technique of wild life management

I__ _,—' —' - -
| Credits: 4 Elective

|

f 1 e = e ——
| Maximum Marks: 100 “Minimum Passing Marks: As per Liniversity norns
| (75(UE)+25(CIE)) | :

|
Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topics — [ No. of

\ Lectures

1 Understanding of wildlife. Role of stakeholders in managing Vv

\ vildlife. Journey of 12
mankind from predator to conservator.
k 1

r1d1ife : TR T =T : t
Wildlife management. conservation and policies regarding protected arcas in 21 st 2

I \
century: positive values provided by wildlife conservation (monetary. recreational.
\ scientific and ecological benefits).

I | Analysis of wild life management problems. Species consery ation projects in India 2
(Tiger. Rhino, Lion)

IV | Analysis of threatened species as per guide line of IUCN and develop po:;i‘tﬁe_: Y
|

conservation strategy |

__'_________o—-—'—;—'_'_._
VvV | Development of conservation site (National Park and sanctuaries, biosphere reserve 12
scientifically and legislatively

Suggested readings

Environmental Communication lab to land 2021 Mishra and Lpdhyay Shree publication new delhi

Suggested Continuous Internal Evaluation (CIE) methods

Continuous Internal Evaluation shall be based on Class test. presentation along with assignment and
class interactions. Marks shall be as follows

Total marks: 23

10 marks for Test

10 marks for presentation along with assignment

05 marks for Class interactions

Further Suggestions: None

Programme/Class: Year: Second (11)
M. Sc. Environmental Science

Subject: Environmental Science

Couse Code: B150906P || Course Title: Practical-3
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Credits: 4 Elective

Maximum Marks: 100
| (75(UE)+25(CIE))

Minimum Passing Marks: As per University norms

el N - : . . :
| Total Number of Lectures-Tutorials-Practical (in hours per week) L-T-P: 0-0-8

=

Topies - il No. of
| Lectures
| 1. Estimation of vegetation through analysis of Frequency of specie; - | 120
| 2. Estimation of vegetation through analysis of density of species.
| 3. Estimation of vegetation through analysis of abundance, relative density of
‘ species,
4. Analysis of indices (Shannon wiener diversity index, Simpson’s index, Simpson’s
| index of diversity, evenness index) in studied area.
\ 5. Field study of biodiversity
\ 6. Enlist the aquatic Vegetation local area.
|
| 7. Enlist popular medicinal plants in local area
| 8. Estimation of relative humidity of air.
9. Tabulate the temp.. humidity. and wind speed & wind direction of Two Months
from the environment.
10. Identification of clouds.
11, Draw wind rose diagram from given data.
12. Field study of mountains for identification of rocks.
| 13. Develop the model of earthquake.
1 14. Develop the model of eyclone and anti cyclones.
‘ 15. Estimation of chlorophy!l content of different plant leaves under stress.
16. Separation of chlorophy Il pigment by paper chromatography .
| 17. Separation of protein by paper chromatography .
' 18. Stress determination on plant. fungi and bacteria.
| 19. Estimation of lethal Potency (LC) & (LD)
20. Analysis of threatened species as per guide line of [UCN
‘ 21. wildlife conservation (monetary. recreational. Analysis of scientific and
l ecological benefits of wild life management '
Programme/Class: Year: Second (1) Semester: Third (111)
M. Sc. Environmental Science

LY
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Subject: Environmental Science
Couse Code: BISO907R " Course Title: Industrial
Pt e ey | Training/Surveys/Rescarch Project
]|II.\.IL.%L‘III":.?1 praject can be interdisciplinary multi-disciplinary. This research project can also be in
the form of industrial training / internship / survey work ete,

Credits: 4 Core Compulsory

Minimum Passing Marks: As per [niversin
norms

'_Fﬁaximun—l_‘f\/larkts: 100%

* Students will submit the final report (project ré-[-)_urt:‘disscrtation) of the research project carried
out in both the semesters at the end of the year, which will be assessed jointly by the supervisor
and the external examiner nominated by the university at the end of the year out of 100* marks

Programme/Class: M. Sc. Environmental | Year: Second (1)

Semester: Fourth (1V)
Science

Subject: Environmental Science

Couse Code: BIS01001T " Course Title: Environmental Management, E1A

and Legislation

Course Qutcomes (COs)

On completion of this course, students should be able to:
CO1 To develop the basis and fundamental concept EM and EIA

CO2 To know about the EM and EIA rule
CO3 To know about the mode of environmental impact analysis
CO4 To aware about the concept of methodology of environmental impact analysis

COS To know the concept of Legislation mediated Environmental Management and EIA

Credits: 4 Elective
Maximum Marks: 100 “Minimum Passing Marks: As per University norms
(75(UE)+25(CIE))

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topics | No. of

Lectures

| Environmental management, waste minimizing technology and Clean I 12
development mechanism (CDM).

)
17/ SRt o \Qw/
| //4-—'_

|




M le F" vironmental 5 2V ; [ i )
‘ 1 ' aracience Syl ll'l,i A5 approve f r f (9 M § I
/ FLN el @ in BOS e mgn el an 01 .06 2022

— : - 2
|
T T B T - ———
11 1azardous waste management rule 1989, Disaster management & risk analysis [
i Resource management. Environmental cost benefit analysis.
1 | Introduction of environmental impact analysis, National environmental policy 2
| | and statutory requirements ol EIA: objectives of EIA, Methodalogy of [ 1A
| scoping. categorization and evaluation eriteria: prediction and assessment of
impact. interactions between environmental components and impacts, Alternate
| strategies and mitigation measures. environmental monitoring and audit.
Environmental impact statement & environmental management plan. EIA guide |
line 2006. '
IV | Impact assessment methodologies, Guidelines for environmental audit. : |2
Environmental planning.
V | Provision of constitution of India regarding environment (48A & S1A). Wildlife 2
protection act 1972, Forest conservation act 1980, Air act 1981. Mator vehicle |
act 1988. Water (prevention & control of pollution) act 1974, The Environment
(protection) act 1986.1SO 9000 and 1SO 14000. Public liability insurance act
1991 & rules 1991. TUCN, red data book.
Suggested Reading
I. Management Planning for Nature Conservation Axeander Mike
2. Inside [SO 1400 The competitive advanlage
3. of Environmental Management Don Sayre
4. Introduction to Environmental Management Mary K Theodore
5. International Environmental Law Philippe Sands
6. Law relating to Intellectual Properties Dr BL Wadehra
7. Hand Book of Environmental Laws,
8 Acts, Guidelines, Compliances and standards Dr RK Trivedy
1. :
Suggested Continuous Internal Evaluation (CIE) methods
Total marks: 25

10 marks for Test
- 10 marks for presentation along with assignment
| 05 marks for Class interactions

' Programme/Class: M. Sc. Environmental |  Year:Second (I1) :

Semester:l ourthilV)
Science

Subject: Environmental Science
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| _ . i ) ; ) f
Couse Code: B1501002T T Ti i
| Course Title; Biostatistics, Bioinformatics and

R - Course Outcomes (COs)
Ol '_ITL;Lim;_)_lzﬂiiuﬁcnliﬂ_uiﬁu_;cpl statistics in environmental data generation
CO2 To know about the advance statistics. data analysis
CO3 To know about the role of /n silco study

CO4 To aware about the concept of bioinformatic

Credits: 4 | Elective
Maximum Marks: 100 Minimum Passing Marks: As per 'tlni\-crsil,\ norms
(75(UE)+25(CIE))

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topics - ' No. of
‘ Lectures
S, ;
: Scope of statistics in environmental data analysis. Tabulation and diagrammatic | i
presentation of data. Measures of central tendency (mean. mode. median).
Dispersion (mean deviation and standard deviation).
R T e e : 12
1 Simple measure of Skewness and Kurtosis. Test of significance. Z- test. (-lest.
chi-square test. Correlation and regression and analysis of variance (ANOVA).
. s 2 N 12
m Introduction, classification and generation of computer, components ol a |
computer system. Input and output devices.
I 3
. ; . : - 2
IV Introduction and scope of bioinformatics. Biological database: Basic concept of l
primary, secondary and composite database. |
» e - - - - ‘ 1
Vi Intellectual Property Right (IPR). Bio-safety. International trade and =
environment: Trade Related Intellectual Properties (TRIPS). Intellectual
Property Rights (IPRs). Corporate environmental ethics. Role of environmental
agencies (NGT), Scheme of labelling environment friend ly products (Ecomark).
~ Suggested Reading n
I. Fundaments of applied statistics SC Gupta & DK Kapoor
2. Biostatistics PN Arora & DK Malhan
3. Basic of Biostatistics for Public health B. Burt Gerstman

!
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Couse Code: B1501005T ' Course Title: ENERGY AND ENVIRONMENT

Course Qutcomes (COs)
' (,'uurse-()ulcumus (CO)
CO1 To aware fundamental knowledge of Global energy resources
| CO2 To buildup the concept of energy demand
CO3 To buildup the concept of Energy for environment and society
CO4 Students buildup the concept of sustainable energy resources

COS To aware about the Energy impact and issues

Credits: 4 Elective L
Maximum Marks: 100 Minimum Passing Marks: As hcr University norms
(7S(UE)+25(CIE))

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topics ' No. of
Lectures

| Defining energy: forms and importance: Global energy resources: renewable and non- ' 2
renewable resources: distribution and availability: sources and sinks of energy: past. |
present, and future technologies for capturing and integrating these resources into our |
energy infrastructure. |
|
I1 | Global energy demand current perspective; energy demand and use in domestic. | 12
industrial, agriculture and transportation sector. I

111 | Energy production as driver of environmental change: nature. scope and analysis ol local | I2
and global impacts of energy use on the environment: fossil fuel burning and related

issues of air pollution, nuclear energy and related issues such as radioactive wasle, spent
fuel. '

IV | Energy over-consumption and its impact on the environment. economy. and global 2
change.

V | Action strategies for sustainable energy management from a future perspective

I. Suggested Reading

2. Green Chemistry: Theary & Practice. Oxford University Press Anastas. P.T. & Warner. 1 C. 1998
Environmental Physics: Sustainable Energyand Climate  C hange. Wile Boeker.l. & Grondelle.R .20 |
4. Renewable Energy: Power for Sustainable Future. Boyle G., 2004, Oxford University Press.
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