M.P 482001

I YEAR P.G Program Scheme C-1

Year/ Semester | Courses Core course/ Practicum Internship/ Total Credits
Level Dissertation Courses Apprenticeshi
p/ Seminar Or
VAC (CHM/
_ EESC)
CC-31(6 PC-31(4 Internship/
Sem | 500 Credits) Credits) Apprenticeshi
p/ Seminar 79
500 CC-32 (6 PC-32(4
First year Credits) Credits) (2 Credits)
I-
semester CC- ;l'l (6 PC- 3.1 {4 VAC (CHW/
Sem 500 Credits) Credits) EESC) ’
11
500 CC-42 (6 PC-42 (4 .
Credits) Credits) (2 Credits)

I YEAR P.G Program Option 2 — Course work and Research Work

Year/ Semester Courses Core course/ Practicum Seminar Total Credits
Level Dissertation Courses /Research
Thesis/
: Project/ Patent
CC-31(6 PC-31 (4
Sem I 500 Credits) Credits) ,
Seminar
22
. 500 CC-32(6 PC-32(4 .
F 1rs;_year Credits) Credits) (2 Credits)
semester Research
Sem i i ) Thesis 2
I /Project/Pate
nt
25| Pase %@m\
V&




_ per: Scheme -1 for One Year PG Program

Class: M.Sc. I Semester Year: 2025 Session: 2025-26
Subject: Environmental Science

1 Course Code CC31

2 Course Title Environmental Microbiology

3 Course Type

Pre-Requisite (if

4 any)

Program:

1.Student will able to understand the fundamental concepts and
principles of Microbiology

2..Students will learn about the modern tools and techniques

5 Course Learning | available to study and understand microbiological techniques.
Outcome (CLO) ! 4. Students will learn the field techniques, data collection and

' analysis

5. Students will take up interdisciplinary research and teaching in
microbiclogy.

6 Credit Value 6

L Lotal Marks | Max. Marks:

Minimum Passing Marks:

Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P:

No. Of
Unit Topics Lectures

Definition and importance Of Microbes, Microbial Practices in
Ancient India, Use of Neem, turmeric, and other antimicrobial plants,
Introduction to Environmental Microbiology, structure of
microorganisms-fungi, bacteria, virus, classification of microorganisms,
I role of microbes in 18
sewage treatment (Trickling Filter, Activated sludge Process and
Oxidation Pond Process).

Foods and Microbes- spoilage and preservation of foods, single cell
protein, microbiology of milk and milk products, causation of food
toxicity, infections.Edible mushrooms,Spirutina cultivation.

I Environmental Microbial ecology: 18
Classification of microbes Role of microbes in bio-remedial processes,
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Environmental factors affecting microbes, their cultivation and growth.
Concept of bioindicators, bioindicators as plants, animals, bioindicators
in man made environment, role of bioindicator in pollution control.
Fundamentals of microbial nitrogen fixation

Microbial Methods: and Air microbiology: - Types of culture,

sterilization and disinfection, techniques used for enrichment of culture,
III | methods of pure culture, preparation, maintenance, and preservation of 18
microbial culture. Sources and types of microorganism in air, Allergic
disorder by air microflora, Collection & enumeration of air microflora

Soil microorganism, Biogeochemical cycles with reference to
microorganisms '

v Rhizosphere, Rhizoplane, phyliosphere, phylloplane, .
Mycorrhiza- Ecto, Endo, Ectendomycorrhiza, VAM,Cyanobacteria,
Interaction among soil organisms Neutral, positive interactions,
Biological nitrogen fixation- symbiotic and non symbiotic,
Mechanism of N: fixation.

18

Water microorganisms, pathogenic & non pathogenic
Microbial analysis of water
Water purification

v Brief account of Water borne diseases & preventive measures. 18

Suggested Readings:

Suggested Continuus Evalution Methods:
Maximum Marks;

Continous Comprehensive Evalution (CCE): University Exam (UE):

| Practical Paper: Scheme C-1 for One Year PG Program
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Program:

Class: M.Sc. I Semester Year: 2025 Session: 2025-26

Subject: Environmental science

1 Course Code PC31

2 Course Title Microbial Analysis and sampling techniques

3 Course Type

4 any)

Pre-Requisite (if

5 Course Learning | available to study and understand microbiological techniques.
Outcome (CLQO) | 3. Students will be able to understand various methods of Media

1.Students will able to understand the fundamental concepts and
principles of Microbiology
2..Students will learn about the modem tools and techniques

preparation.
4.Students will be able to understand the microbes present in the
environment and importance of the microbes in

6 Credit Value 4

Total Marks

13.BOD incubator.

1.Working principle of Autoclave.
2. Microbial cell counting by serial dilution technique
3. Microbial cell counting by pour plate technique.

4. Measurement of bacterial size.

5. Microbial colony counting by colony counter.

6. . Laminar air flow Air sampler

7. Alcoholic and mixed acid ferme

8. Gram positive staining method.

9. Gram negative staining method. /2O
10. Hay infusion method. '
11. Milk Microbiology.
12 Microbial Air Sampler.

14.. Isolation of Pure culture by Streak plate method.
15.Measurement of size of bacteria

Activity - preparation of charts, Assignment and models, Quiz competition.

Max. Marks: | Minimum Passing

Text Books, Reference Books, Other Resources
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Suggested Readings:
. General microbiology Volume I andlI :C. B. Powarand H. F. Daginawala { Himalaya

publishing House, Mumbai ), 2002
8. Microbiology :P. D. Sharma (Rastogi publication Meerut)

9. Microbiology for Environmental Engineering :M. C. Kinnery ( Tata McGraw-Hill
Publishing Company Limited, New Delhi ).

10. Skoog, D.A., Holler, F., Crouch, S.R., Instrumental Analysis, Cenage Learning IndiaPvt. Ltd,
New Delhi, 2007

11.Settle, F. Instrumental Techniques for Analytical Chemistry, Prentice-Hall, Inc.,Englewood
Cliffs, NJ, (1997).

12. Popek, E. P. Sampling and analysis of environmental pollutants: a complete guide,USA:
Academic (2003).

13.Lillesand, T., Kiefer, R, W., & Chipman, J. Remote sensing and image interpretation.John
Wiley & Sons, (2014)

14.Handbook of Thin-Layer Chromatography, 2003. 3rd Edition; Edited By Joseph
Sherma,Bernard Fried. CRC Press.

15. A Textbook of Biotechnology: R. C. Dubey, S. Chand and Company, New Delhi (2002).
16. Bioinformatics: Databases and Systems, by Stanley 1. Letovsk

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
Internal
Assesment Marks External Assessment Marks
Total
29| Fage




....00......0.....0....O.............

Paper: Scheme C-1for One Year PG Program

Program: Class: M.Sc. I Semester Year: 2025 Session: 2025-26

Subject: Environmental Science

Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P:

1 Course Code CC32
2 Course Title Biostatistics-and Computer application
3 Course Type
4 | Pre-Requisite (if any)
1.Students will get the detailed account of data collection,
2.Students will learn about various census techniques used in
population study
3.Students will be able to compute the central tendencies.
. 4.Students will learn about the various possibilities of probable
Course Learning
5| Outcome (CLO) | SVeMs- . .
5.Students will understand the analysis of variance
6.Students will able to understand the preparation of hypothesis
7.5Students will get the knowledge of basics of MS office.
8.Students will understand the uses of Internet as well as the
web Browsers, search engings.
6 Credit Value 6
Total Mark Max. Marks: Mini

Unit

Topics

No. Of
Lectures

Statistics in Ancient Indian Period. Simple ratios and proportions in
Ayurveda . Data Recording and Analysis in Ancient Medicine,
Classification of diseases, herbs, and treatments (Charaka Sambhita,
Sushruta Samhita).Introduction, origin and growth of statistics, scope of
statistics.Measures of central tendency, Types of Mean

Methods of Computation of Mean, Mode and Median in Individual

Series, Discrete Series and Grouped Series Methods of Calculation of
Mode in Individual series, Discrete series and Grouped series,

Measures of dispersion, Introduction, Objects of measuring variation,
Methods of studying variation.

18

II

Unit — II Probability and Hypothesis
Probability, definition and types of events in probability,

Theorems on probability, Test of Hypothesis- introduction, Types of
hypothesis

18
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Procedure for testing the hypothesis,Types of error during testing a
hypothesis,

Test of significance, student ‘t’ test, properties and application of “t’ test.

I

Correlation and Chi Square test

Types of correlation, positive and negative, simple, partial and multiple
correlations,

Linear and non linear correlation,

Method to study correlation: Karl Pearson’s correlation coefficient
method, scatter diagram method. Standard error of correlation ceefficient
and its significance test.

Chi Square Test, introduction,,Computation and use of Chi Square Test,
Misuse and imitation of Chi Square Test,

Analysis of variance, Assumption in analysis of variances,

One way and two way classification, general idea.

18

Fundamental of Computer and Peripherals.

Introduction of Computer, Components of Computer System.
Central Processing Unit Input and Output Devices, Memory.
Concept of Hardware and Software.

Features of MS word, MS Excel and MS Power Point.

18

Introduction of Internet and basics of Networking
Basic of Computer Networks

Local Area Network (LAN), Wide Area Network (WAN),

Internet: Concept of Internet, Applications of Internet, Connecting to the
Internet,

World Wide Web (WWW), Web Browsing software, (Popular Web
Browsing Software), Search Engines

Communications and Collaboration
Introduction, Objectives, Basics of E-mail,

What is an Electronic Mail, Email Addressing, Using E-mails, Opening
Email account, Mailbox: Inbox and Outbox, Creating and sending a new
E-mail, Replying to an E-mail message, forwarding an E-mail message,
Sorting and Searching, e mails.

18

Keywords/ Tags:

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Chakravorti S.R. and Giri N.(1997): Basis Statistics South Asian Publishers New Delhi

12/46
2. Clarke G.M. and Cooke D.(1994): A Basic Course in Statistics Arnold London.
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3. Goon AM. Gupta M.K. and Dasgupta B. (1985): Fundamental of Statistics Vol. I The
World Press Private Ltd. Calcutta.

4. Goon A.M. Gupta M K. and Dasgupta B. (1985): Fundamental of Statistics Vol. I The
World Press Private Ltd. Calcutta.

5. Gupta S.C. and Kapoor V_K. (1986): Fundamental of Mathematlcal Statistics Sultan
Chand and Sons Publishers

6. Gupta, S.C. (1999). Fundamentals of Statistics. Himalayan Pub. House Delhi.

7. Hadley G (1987). Linear Algebra; Narosa Publishing House.

8. Hoshmand, A.R.(1988).Statistical methods for Env.& Agr. Science. CRS Press, New
York

9. Kartikeyan, S., Chaturvedi, R. M. Bhosaie , R. M. “Comprehensive Textbook of
Biostatistics and Research Methodology” Edition: 1st, Bhalani Publishing House, Parel,
Mumbai 400 012, Maharashtra, India. 2016

10. Khan,l.A. & Khanum,A. (1994). Biostatistics. Ukaaz Publications, Hyderabad.

11. Leon 81 (1980). Linear Algebra with applications; Macmillan

12. RAO B.L.S PRAKASA “ABOUT STATISTICS AS A DISCIPLINE IN INDIA”
electronic journal of history of probability and statistics . vol 2. 2006.

13. Rao,P.S.S. & Richard, J.(1996). An Introduction to Biostatistics. Prentice Hall, New
Delhi.

14. Reference Books: 1. Graybill FA (1983). Matrices with applications in statistics. John
Wiley & Sons

15. Sukhatma, P.1ii. and Amble,lii.N. (1976). Statistical methods for Agricultural workers :
ICAR, New Delhi.

Suggested Continuos Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):

rti __ per: emel for gram

Program: Class: M.Sc.I Semester Year: 2025 Session: 2025-26
Subject: ENVIRONMENTAL SCIENCE
| Course Code PC32
) Course Title Statistical computation of data, ,Computer and Internet
3 Course Type
32|Fage
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4 | Pre-Requisite (if any)

Blostatistics

. computer
Course Learning puter,

1. Student will able to understand the fundamental concepts of

2. Student will be aware about the basic application of

5 3.Students will learn about the modern tools and techniques
Outcome (CLO) . .
available to study statistical concepts.
4. Students will learn the field techniques, data collection,
mapping and analysis
5. Students will get the knowledge of basics of MS office.
6 Credit Value 4

Total No. Of Lectures- Tutorial- Practical ( inhours per week):
L-T-P:  J2DhvS

7 | Total Marks Max. Marks: Minimum Passin g

Topics

No, Of
Lectures

1. preparation of frequency distribution of leaf length data.

Calculation of mean value of leaf length data.

Calculation of median value of leaf length data.

Calculation of mode value of leaf length data.

Calculation of Probability.

To construct the Histogram of different types of data:

To construct the Smooth frequency curve of different types of data:
To construct the frequency curve Ogive of different types of data
. Calculation of positive and negative corelation

10. Computation of Chi square test.

11. Prepare an assignment on MS office.

12. Prepare an assignment on computer networking.

13. Prepare an assignment on electronic Mail.

000 N O LB W

Activity - preparation of charts, Assignment and models, Quiz competition.

/120

Text Books, Reference Books, Other Resources
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Suggested Readings:

1.Chakravorti S.R. and Giri N.(1997): Basis Statistics South Asian Publishers New Dethi 12/46

Clarke G.M. and Cocke D.(1994): A Basic Course in Statistics Amold London.
Goon A.M. Gupta M.K. and Dasgupta B. (1985): Fundamental of Statistics Vol. I The
World Press Private Ltd. Calcutta.

Goon A.M. Gupta M.K. and Dasgupta B. (1985): Fundamental of Statistics Vol. I The
World Press Private Ltd. Calcutta.

Gupta S.C. and Kapoor V.K. (1986): Fundamental of Mathematical Statistics Sultan
Chand and Sons Publishers

Gupta, 5.C. (1999). Fundamentals of Statistics. Himalayan Pub. House Delhi.
Hadley G (1987). Linear Algebra; Narosa Publishing House.

Hoshmand, A.R.(1988).Statistical methods for Env.& Agr. Science. CRS Press, New
York

Kartikeyan, S., Chaturvedi, R. M. Bhosale , R. M. “Comprehensive Textbook of
Biostatistics and Research Methodology” Edition: 1st, Bhalani Publishing House, Parel,
Mumbai 400 012, Maharashtra, India. 2016

Khan,L.A. & Khanum,A. (1994). Biostatistics. Ukaaz Publications, Hyderabad.

Leon SJ (1980). Linear Algebra with applications; Macmillan

RAO B.L.S.PRAKASA “ABOUT STATISTICS AS A DISCIPLINE IN INDIA”
electronic journal of history of probability and statistics . vol 2. 2006.

Rao,P.S.S. & Richard, ].(1996). An Introduction to Biostatistics. Prentice Hall, New
Delhi.

Reference Books: 1. Graybill FA (1983). Matrices with applications in statistics. John
Wiley & Sons

Sukhatma, P.lii. and Ambie,lii.N. (1976). Statistical methods for Agricultural workers :
ICAR, New Delhi.

Suggested Continuous Evaltlon Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
Internal
Assesment Marks External Assessment Marks
Total
34| Pa ge



INERNSHIP / APPRENTICSHIP / SEMINAR (2 CREDITS)

Program:

Theo

Paper: Scheme C -1 for One Year PG Program

Class: M.Sc. II Semester Year: 2025 Session: 2025-26

Subject: Environmental Science

Course Code

CC41

2 Course Title Waste Utilization and Management for Energy Production
3 Course Type
Pre-Requisite (if
4 any)
1. Students will .Understand the waste and waste utilization
2. Students will be able to apply the knowledge about the
operations of Waste to Energy Plants.
Course Learning 3. Students will be able to analyze the various aspects of
5 Outcome (CLO) Waste to Epcrgy Management Systems. ' o
4. Students will be Carry out Techno-economic feasibility for
Waste to Energy Plants.
5. Students will usethe knowledge in planning and operations
of Waste to Energy plants..
6 Credit Value 6

Total No. Of Lectures- Tutorial- Practical ( inhours per week):

7_ Toal ark _

Max. Marks: _ Minimum Passing

L-T-P:
Unit Topics No. Of Lectures
* Introducation of Ancient Indian Waste Management
Practices
* Bioenergy in Ancient Times
* Charcoal and plant-based fuel in ancient cooking,
I * Role of ancient practices in today’s sustainable energy 18
production.
¢ The Principles of Waste Management and Waste Utilization.
e Waste Management Hierarchy and 7R Principle of waste
management
*  Waste as a Resource and Alternate Energy source.
Waste Sources & Characterization
II 18
» Waste production in different sectors such as domestic,
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industrial, agriculture, postconsumer, waste etc.
Classification of waste — agro based, alga,forest residues,
domestic waste, industrial waste (hazardous and non-
hazardous).

Characterization of waste for energy utilization.

Waste Selection criteria.

I

Technologies for Waste to Energy Conversion

Biochemical Conversion — Energy production from organic
waste through anaerobic digestion and fermentation,
Introduction of microbial fuel cell.

Thermo-chemical Conversion — Combustion, Incineration
and heat recovery, Pyrolysis, Gasification, Solvolysis of
wood.

Environmental benefits of Biochemical and Thermo-
chemical conversion.

Conversion of wastes to fuel resources for other useful energy
applications. .

18

1Y

Waste to Energy Options

Landfill gas, collection and recovery.

Refuse Derived Fuel (RDF) — fluff, Briquettes, Energy
pellets.

Utilization and advantages of briquetting,

Alternate Fuel Resource (AFR) —production and use in
Cement plants, Thermal power plants and Industrial boilers.
Energy from Plastic Wastes — Non-recyclable plastic wastes
for energy recovery.

Energy Recovery from wastes and optimization of its use,
E- Waste Recycling of e-waste: impact of hazardous e-
waste in India

18

Waste collection and transportation

Centralized and Decentralized Waste to Energy Plants

Waste activities — collection, segregation, transportation and
storage requirements.

Location and Siting of ‘Waste to Energy’ plants.

Industry Specific Applications — In-house use — sugar,
distillery, pharmaceuticals, Pulp and paper, refinery and
petrochemical industry and any other industry.

‘Waste To Energy & Environmental Implications
Environmental standards for Waste to Energy Plant
operations and gas clean-up.

Savings on non-renewable fuel resources. General idea of
Carbon Credits: Carbon foot print and carbon credits
transfer.

I8
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Text Books, Reference Books, Other Resources

Suggested Readings:

1. Banwari Lal and Patwardhan Wealth from Waste: Trends and Technologies, TERI
Press.

Blackman, W.C. 2001. Basic Hazardous Waste Management. CRC Press.

CPCB Guidelines for Co-processing in Cement/Power/Steel Industry

EL-Halwagi, M.M., "Biogas Technology- Transfer and Diffusion", Elsevier Applied
Science.

E-waste in India: Research unit, Rajya Sabha Secretariat, New Delhi, June 2011”
Gazette Notification on Waste Management Rules 2016.

Hall, D.O. and Overeed, R.P.," Biomass - Renewable Energy", John Willy and Sons.
Harker, J.H. and Backhusrt, J.R., "Fuel and Energy", Academic Press Inc.

Industrial and Urban Waste Management in India, TERI Press.

0. Mondal, P. and Dalai, A.K. eds., 2017, Sustainable Utilization of Natural Resources.
CRC Press.

11. Mukhopadhyay S.N, Fundamentals of waste and Environmental Engineering, TERI
Press.

12. Report of the task Force on Waste to Energy, Niti Ayog (Formerly Planning
Commission) 2014. Municipal Solid Waste Management Manual, CPHEEQ, 2016

13. Rogoft, M.J. and Screve, F., "Waste-to-Energy: Technologies and Project
Implementation”, Elsevier Store.

14. Sofer, Samir S. (ed.), Zaborsky, R. (ed.), “Biomass Conversion Processes for Energy and
Fuels”, New York, Plenum Press, 1981

15. Waste-to-Energy in Austria — White Book — Figures, Data Facts, 2nd edition , May 2010

16. Young G.C., "Municipal Solid Waste to Energy Conversion processes", John Wiley and
Sons. !

17. Shah, Kanti L., Basics of Solid & Hazardous Waste Management Technology,
PrinticeHall, 2000

oW

=R~

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
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i al Paper: me One Year PG Pro ram

Class: M.Sc.Il Semester | Year: 2025
Subject: ENVIRONMENTAL SCIENCE
1 Course Code PC41

Statistical computation of data, ,Computer and Internet

Program; Session: 2025-26

2 Course Title

3 Course Type
Pre-Requisite (if
4 any)

1. Student will able to understand the fundamental concepts of
Blostatistics

2. Student will be aware about the basic application of computer,

5 Course Learning | 3.Students will learn about the modern tools and techniques
Outcome (CLO) | available to study statistical concepts.

4. Students will learn the field techniques, data collection, mapping
and analysis

5. Students will get the knowledge of basics of MS office.

6 Credit Value 4

1 Mark Max. M

Total No. Of Lectures- Tutorial- Practical ( inhours per week):

L-T-P: |20 Ars

Topics No, Of Lectures
Prepare a project report on Industrial waste Utilization..
Prepare a project report on E- Waste Recycling
Prepare a project report on Energy from Plastic Wastes
Prepare a project report on Utilization of Agriculture waste.
Prepare a project report on Carbon Credits )
Prepare a project report on Carbon footprint &
Prepare a project report on carbon credits transfer. a

Prepare an assignment on E- Waste Recycling and impact
of hazardous e-waste.

CNA R W=

Activity - preparation of charts, Assignment and models, Quiz
competition.

Ke

ords/ Tags: -

Text Books, Reference Books, Other Resources
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Suggested Readings:

1. Banwari Lal and Patwardhan Wealth from Waste: Trends and Technologies, TERI

Press.

Blackman, W.C. 2001, Basic Hazardous Waste Management. CRC Press.

CPCB Guidelines for Co-processing in Cement/Power/Steel Industry

EL-Halwagi, M.M., "Biogas Technology- Transfer and Diffusion", Elsevier Applied

Science.

E-waste in India: Research unit, Rajya Sabha Secretariat, New Delhi, June 2011

Gazette Notification on Waste Management Rules 2016.

Hall, D.O. and Overeed, R.P.," Biomass - Renewable Energy”, John Willy and Sons.

Harker, J.H. and Backhusrt, J.R., "Fuel and Energy", Academic Press Inc.

Industrial and Urban Waste Management in India, TERI Press.

0. Mondal, P. and Dalai, A K. eds., 2017. Sustainable Utilization of Natural Resources.

CRC Press.

11. Mukhopadhyay S.N, Fundamentals of waste and Environmental Engineering, TERI
Press.

12. Report of the task Force on Waste to Energy, Niti Ayog (Formerly Planning
Commission) 2014. Municipal Solid Waste Management Manual, CPHEEOQ, 2016

13. Rogoff, M.J. and Screve, F., "Waste-to-Energy: Technologies and Project
Implementation”, Elsevier Store.

14. Sofer, Samir S. (ed.), Zaborsky, R. (ed.), “Biomass Conversion Processes for Energy and
Fuels”, New York, Plenum Press, 198]

15. Waste-to-Energy in Austria — White Book — Figures, Data Facts, 2nd edition , May 2010

16. Young G.C., "Municipal Solid Waste to Energy Conversion processes”, John Wiley and
Sons,

17. Shah, Kanti L., Basics of Solid & Hazardous Waste Management Technology,
PrinticeHall, 2000

B
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Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):
Internal
Assesment Marks External Assessment Marks
Total
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Scheme C-1 for One Year PG brogram

Program: Class: M.Sc. II Semester Year: 2025 Session: 2025-26

Subject: Environmental Science
1 | Course Code CC42
2 | Course Title Environment Resources and monitoring techniques
3 | Course Type
Pre-
Requisite (if
4 any)

1. Students will understand the important resources and

monitoring techniques

To Explain Various stages of the EIA process in India.

To Provide knowledgeone various aspects of

Environment Impact Assessment

Methodologies and apply them on developmental

activities.

Course Toexplaintheoutlinesof EMP.

To Explain The Procedure On Environmental Audit.

To Provide An Overview Of Environmental Legislation.

Toreviewafew EIA reports.

To make students understand the fundamental principles,

sensors characteristics and applications of different types

of remote sensing.

9. To introduce students the importance of spatial mapping
and modeling in GIS for natural resources management.

W

Learning
QOutcome
(CLO)

N O R

6 | Credit Value ' 6

| Total Marks | Max. Mar | Minimum Passi

Total No. Of Lectures- Tutorial- Practical ( in hours per week):
L-T-P:

Unit Topics No. Of Lectures

Introducation of Vedic and Ayurvedic to earth (Prithvi), water (Jal),
air (Vayu), and fire (Agni), Pancha Mahabhuta (five elements of
nature), Water sharing systems (Kunds, Baolis, tanks),Forest

I monitoring by traditional forest dwellers, types of resources, 18
Need and techniques of water harvesting, water shade
management.Energy resources, Non conventional energy resources .
and exhaustible energy resources, Types of non conventional energy
resources i.e. - solar energy, wind, hydroelectric energy, biogas,
biomass, geothermal and nuciear energy in special reference of India

0 |Fage




and M.P.

Mineral resources of earth, Important Mineral resources of
India.

Ocean as new areas for exploration of mineral resources,
I Conservation of mineral resources,

Environment impact of mining.

Forest resources,

Types of forest resources, wood and non wood resources,
Human demand and multiple use of forest,

Forest management and efficient utilization.Forest conservation.

18

Introduction Environmental Impact Assessment (EIA) and

I Environmental Impact Statement (EIS), EIA Process Flow
Chart-, (Screening, Scoping, Baseline Data Acquisition, impact
Identification, Prediction,Analysis,PublicHearing, DrafiEIS,Final
EIS), EIA in India.

EIA Methodologies Different EIA Methods- (Rapid,
Comprehensive, Adhoc, Checklist, Matrix, Network,
Environmental Media Quality Index and Overlay Methods).

18

IV | Impacts of Development Activities on Environmental 18
Components: Deforestation -Causes, Effects and Control
Measures, Guidelines for Preparation Of Environmentallmpact
Statement.

Remote Sensing: types of Remote Sensing, Electromagnetic
spectrum;, satellite and Sensors, , Application of remote sensing
GIS and GPS and its role in environmental
conservation.,Application of GIS. 18

Text Books, Reference Books, Other Resources

Suggested Readings:

L. Raizer, V (2017) Advances in Passive Microwave Remote Sensing of Oceans st

d1|Psge




Edition CRC Press

Solimini, D., (2016) Understanding Earth Observation: The Electromagnetic Foundation

—

Remote Sensing (Remote Sensing and Digital Image Processing) 1st Edition, Springer;
Estes J. E., and Senger, L.W. (1973), Remote Sensing Techniques for Environmental
Analysis, John Wiley and Sons New York.

Fischer, and Nijkamp, P (1993). Geographic Information Systems Spatial Modeling
and Policy Evaluation, Springer Verlag.

Fundamentals of Ecology: Eugene P. Odum, (Natraj Publishers, Dehradun.)
Environmental Biology: P. D. Sharma ( Rastogi Publications, Meerut )

Ecology and Environment: P. D. Sharma (Rastogi Publications, Meerut )
Environmental Biology: M. P. Arora ( Himalaya Publishing House, New Delhi)
Toxicology — Principles and Methods: M. A. Subramanian, MJP,

Publishers, Chennai,2004
Environmental Biology:Princip

Vo N AR WO

p— ot
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les of Ecology: P.S. Verma (S. Chand Ltd,2000

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE): University Exam (UE):

AZIszge ' r



_Practical Paper: Scheme C-1 for One Year PG Program

Program: Class: M. Sc Il Semester Year: 2025 Session: 2025-26

Subject: ENVIRONMENTAL SCIENCE

1 | Course Code PC42

) Environmental Resources ,Remote sensing and GIS
2 | Course Title
3 | Course Type
Pre-
Requisite (if

4 any)

1. Students will understand the important resources and monitoring
techniques
2. To Explain Various stages of the EIA process in India.
3. ToProvide knowledgeone various aspects of
Course Environment Impact Assessment Methodologies and
Learning apply them on developmental activities,
51 Outcome 4. ToexplaintheoutlinesofEMP.
(CLO) 5.To Explain The Procedure On Environmental Audit.

6. To Provide An Overview Of Environmental Legislation.
7.Toreviewafew EIA reports.

6 | Credit Value 4

Total Marks | Max. Marks: . Minimum Passing

Total No. Of Lectures- Tutorial- Practical ( inhours per week):

L-T-P: /20 hys

Topics No. Of Lectures
To locate the Solar power plants in Map of M.P.

To locate the wind power plants in Map of M.P.

To locate the Thermal power plants in Map of M.P.

To locate the Hydro power plants in Map of M.P.

To locate Important mineral in Map of M.P.

To locate the forest cover in Map of M.P.

Physical properties of minerals 120

Quartz and Mica ‘

8. Physical properties of rocks in hand specimen )
Igneous: Granite, Basalt
Sedimentary: Sandstone, Limestone, Shale, Laterite
Metamorphic: Marble, Slate, Schist, Gneiss.

9. Water harvesting techniques.

[0.  An Assignment on Remote sensing and its application.

1I. An Assignment on GIS and its application.

Activity - Preparation of Charts /discussions on Environment Resources and

AR bl e

a3 |rage

'



monitoring techniques , /fietd visit to identify plants, preparation of charts,
Assignment and models, Quiz competition.

Text Books, Reference Books, Other Resources

Suggested Readings:
1. Raizer, V (2017) Advances in Passive Microwave Remote Sensing of Oceans 1st Edition
CRC Press
2. Solimini, D., (2016) Understanding Earth Observation: The Electromagnetic Foundation
of

Remote Sensing (Remote Sensing and Digital Image Processing) 1st Edition, Springer;
Estes J. E., and Senger, L.W. (1973), Remote Sensing Techniques for Environmental
Analysis, John Wiley and Sons New York.

Fischer, and Nijkamp, P (1993). Geographic Information Systems Spatial Modeling
and Policy Evaluation, Springer Verlag.

Fundamentals of Ecology: Eugene P. Odum, (Natraj Publishers, Dehradun.)
Environmental Biology: P. D. Sharma ( Rastogi Publications, Meerut )

10. Ecology and Environment: P. D. Sharma (Rastogi Publications, Meerut )

Il. Environmental Biology: M. P. Arora ( Himalaya Publishing House, New Delhi)

12. Toxicology — Principles and Methods: M. A. Subramanian, MJP,
13. Publishers, Chennai,2 004

14. Evironmental Biolog :Pinci ples of Ecolo

Woe Dok W

3

: P.S. Verma (S. Chand Ltd.2000)

Suggested Continuous Evalution Methods:
Maximum Marks:

Continous Comprehensive Evalution (CCE):

University Exam (UE):
Internal
Assesment Marks External Assessment Marks
Total
M|Page



Year /Semester

Inernship/Apprenticeship/ Seminar
OR

VAC(CHM/EESC)

1 ST Year- Sem 1

Internship/Apprenticeship OR Seminar

(2 Credit)

— emester [I

VAC(CHM/EESC) Seminar (2 Credit)

45| Page




van ¥ d5h SR dewr @h-
% AR ISAEA T | HET GAHH / e g/ T ¥
Wt &y ISAHH nifeafinT /
AR @
Hrodt
Riveawagboasd
(
yoife
A1 500 W31 o wfde | PRt @R | anifeafr/
AR 2
500 T -32 (6 FdE( dY -32 (4 wfae
qYuH as R *HET (
i
AAR
500 A4l 6 ¥R | R -a1@FfEE | efreawdbe
I wy 22
500 et a2 (s wfae( | oY 42 (4 T
12T (
TR af 95t FTEEH REe - TigaEA w19 AR o s
Tk ARET QIEEHA FR | {ET IZAHH / Mewn AIRER A Fo wRT
Yy qau qSAEHA e /
qR@ear AT
AT 1 500 W -31 (6 ST [ T -31 (4 S AR
22
TR a§ 500 B 32 (6 F e | w32 (4 S 12 $fRe(
TUH
¥R aiter AT /
A\ 1 &A= / 22
L rr
279 5




Ryt T vF affg I wriws & v A dh-

|HA26-2025 :

fawa .gaETor e

9IsTEA FIT Ei10: 1K)

argaFA M waer e she e

TIGTHA FH THT

qd-anaeaar afe
¥

# wEH B

ISR A 1@ F1

1.0 AEFarEEn & #fas saumont iR Rl ® s s

2. BTF YEHAAAA Faheliepl F FEIIST FA IR FFF=- § v

fromar YA wmmmmaamﬁamu
4. B T THAF 327 T HN farduor dda
5.8/ §EA e R 3 diaRvas e AT Reror $3597
6 H3T 7o 6
7 | T AH sftwan F+: FATH 3T 3
et 1 Fo &4 - Afewe iy weaw w2 #F
A
sarEaE
Lad] faw wEm

Feraiat $r afersT 3R Ages e HRA # FEAoi wath wue A gl
R 3=y Jamropiedt dtedt 1 3w ga@wor Ew e e w1 e,
[EASEr F WA

QEHSta-Fash FFINTT aRA geashar #1 afteor geashat @ sfAe
W 3R feafeler Rheet wfhg amus aftear 3R sifedator e
wisha(|

ey ey #R gERsla -aeg gerdt & @ g 3R 3Aer T,
Ul HIRIA WA g0 3N gy I F1 gEA o e aea fawrear
T FROT FHA GET FAUEH . Tagsiaar Fr a@dh|

18

gl Agwfagd aiifufaehr:

FeAsNar 1 Feleor Sg-39ar wfmaat F geersiat #r gfae geershat
F oHfad FA g ol FrE 370 Gf 1N g7t ST d@Faet 6
satrRon gt SeEat F ¥ 7 ST Feaw A Ae AT adfewor & da

Heheldh 9guoT 001 3 3ig Fdhas $ {fRen| geasha Agew

13

| 289 &

n

Qe



Ror & 7o Ry

FgpieTe faftar i arg AgwErdiEist - w9t & TR aeERr 3R
FRORIYT i & e yged asad ey sadT & Rftar,
AT Hada fr A T@raE R wwEon g #F gEeshat & a
mm,aqnsﬁma@mmmam,mgmw
HAE AN o1

7T geAsa geashdl & ' # sta-yuaEee %
T At & i HafEar Ty mEcAs HaRRaT,
S Ao RufET -wgsid A swgstEr,
e 1 FoRTfAfeY |

o gEAsa Qasas 3R IR Ve

Jd & ARSI ey

S e

S Afaa A vd AR F Iurat &1 g faaton

A

AT T Y5

YW T {AT H{FAFA A :
mmzmmmm;@mmm(

| 29T 5




Hfiewa v uw afir Bsh Wraw & e =6 @h-

T OH.THAT TUH AR AN26-2025:
Ry qgaRor e
1 WEAFH FZ iRzl
2 qreaHA T arw e fdwor AR aeFaRT awdie
3 QISTFH H TFR
-G A
4 a8

UISTFH W@ T

1.0 APt f1 AfRE sFuronst AR Rt 1 awse
# e gy
2. B FEHNAEAR dahelidl F HEATT FA IR T7@F § v

LITAFT & Y Raguia.

4.sﬁa1tga:mmﬂma.

6.. AfHR a1g warg Ay g

7. Feagfaw R Afda o v
8. A difaifed #fda= A,

9. A FAFNcHAF N fafey.
10. 98 38T faft.

11. g7 Qe ST faam

12, Argwifagd T JF9e.

13 IS STy,

15 3 8NAr & WFR &1 AT

oftoms el | 3UEey HYyfAE 3wl HR delRr & A & S
3. 877 AfEar & F RfeT gliwt & qagm 7 wem ghin
48T TR # AlSg GeA iat R 3TF FAeT Y wHEH qH|
6 i Gl 4
7 FHel Ah

surEATl #% F weAr -y Aaewa iy g w2 7 o

v ‘iio b

2. BRI SEEAT dFhelieh SaRT ASHIaTer PN 0
3. UK ST il ST AGHITSITd FIFRIEHT Y 10T

5, Pl I3 ZGRT ABHRIAA it Hr A

14.. T T faftr ganr Eer Fead $T quaoT|

i I FIATH 30 3

120 hvd

|30 &

%



00 008 0000 OCDOPCOOEDNSPOBHPOOTCTOROOD PO OTDSPSCE

nfafaf - o, sEEde A Alsa AR F&T, A gfa e
Fraddar I AEHaad AT ,ZET T Tweleh|

AT AT 95T ;
ARA ABHEAE @3 13T 11 @& 9ar AR vaes e fgRe
ufeafier g3@ FHT$2002 (

8. AIGPETAEToN A WA REAN W A
9. TOTET SRTFART & TAT ARFEaEisn TAE el )z Awai-fEe(
afeafiier ol RfERE #88 fei

10. TR A0, B6R ,UF., FI39 ,THHN, SEHeH TAAiad A i SfEar ugae e 78 e,
2007

1192 U6 wnfafewra FHFEY & A s¥gdica awis WRu-gia ., togs [9oww U (1997)1
12. OO &Y .qeiatur YgHl T Ao AR fadwor e qut wres guar aEeiRs )2003)1
13.foeiz &, AreT 3mEeey 3R fadte o R #fT ik 3 s ala faer @3 Ew(2014),

14.§39F 3% RA-39T FAEST 2003, FET FEHROT FAG AT A8 H15S e@r dqied ) dIm
94|

15. SRS T ISAGEa HRAl GY 0 Tg U Huer 7% o )2002)1
16. TOEERARFE BzET HR ReH 1A 1S Adeeh gann

YT T FAd HoA®a ad :
sitan 3% Waa s qeaida s afagmaa o gk
I
N r
1318 5
S tfa“"‘&m
\\ —



Rzt v ww affr Gt sriwe & fre aeer -

FET TATHAT ToH {ATH

HA426-2025 :

e qafERor e

- qIGOEA T

L3 K7)

TSaFH MNE 7 wfRad AN FER wqaT

UISaFH F TER

B S LS B | I

qE-3TaeaEHA AR T 8

ofr Ak

1.8 F ¥ Hagor & faeqa faawer faem,
2.0 FAWEAT JTTA K wgErd A SeeoET awwt

F ay # IR

381 FAr gt #1 e WS A FqeE g
qBuRA WE@ F 4.9 TR gTaAt &1 RFT gt F an A e
gRomd yETE so aftasw ¥ fdwor 1 wAsE

6.3 YREFTAT FI I F FAST F WETH gr
7.8TA Y TACH W &1 I et w1 A= Ao
.01 SCHIT & WIY-HY A FEIR,EY FoieT & IgQT

6 #fee Ao

&

6

AR T wEA R -Afewa iy I g # i (
LC e
saTEAT #
T - v e
gt R Frer A wfeadn | Hgde & By Hegard 3R Hegard | arde
fafrea A 3er Rifder A fredwor et a@r-gfeat 3R swart @1 aeffaon W
wfgar gya wfan(| wifggh F1 oftam 30 AR e gifeas &1 Zr
& wqfr & A9 ey F aER
AR AE Rfew g W e dEer # A ggas AR
WA | ATCIH A1 0T F O AT AT IAT HTA HR TGRS AT 18
# agaw & AU F T,
b & H9 9T Beddr A9 F 35307 aRqe BT yemwd & gl
1329 51

(
@wﬁfﬁ?gg '



sk 11w AR afEweaer

Forregar o AR F§eeaar A geant F YR,
FHEAAr T 93T IRFegar qetor -9Rad i@ T= T F IR

gREFeTe & qlieror A1 wikar aRweusn & gdeior & R I F U,
wgear odetor or & qdtaror & gferer & o7 T e

18

wyaay AR wré wrrER Tiwer
W#mmmmmmmﬁm
Yaw v IRF Fgady,

TgHaY g A At aet Rada & aghdy g @ B ana
faftn wewewy qoiw A AwE W AR 3TF Agea TwoT|

FE TEIT & 9T 7 v @ o iR 39,

FE TR TrE F1 goaanT HR @A,

fraor &1 faeeoT fawor & RAvawer & grun,

TFRET AR Sarwr gEffaer qrAeg faar

18

FET WX wET sTEO w1 A Ry,

Fogd w1 IR Fgel REcA ¥ 9o

dea Wi gfae saqe iR sseye Basw AR
F5AR AR WiRAW # HuRom

UAUH d3 UATH vRiw MR vAry uaw wiEe §r faowamn

18

sete # aiEy AR Acafhw #r qw a
F AT T qF WA

dre of@r aATad )LAN), 983 vRAT Aca® (WAN)

ST T FT ITURT ST & IR e S5,

gos d133 A9 YWWW), 3T 13150 AitedwR (e a9 a3faer aivedas,
el gt

s 3R Fwa

aied 36y $-Ad §7 {4,

FaFgia® A 77 & 309 i A4 F 39T FT A9 T @,
AdEE ZARFE A WE3CAFH U 791 $-A a0 #HR S59ar 5-A7 g
T I &A1 SAT WY IR @ @i 3R @ Sa)

18

dras/ear:

1339 F




me:

1. Hadt TEAR IR B we) 1997): IuR wifEEdr g o gene A e 46/12

2. mafr.m.aﬂ?gﬁ?a).w%):m#nﬁgﬁmawmﬁaﬁl

3. I UUA I THE 3R I d) .1985): hede 3tk R deqE 17 908 9w
s [AfAes Faddn

4. Wmmmmmﬁ).msxﬁ@ﬁmsﬁmmaﬁﬂ[ﬂ I dc% 99
AT [AARS Hadanl

s. Wwﬁaﬂtmﬁms&mﬁmaﬁm#uﬁﬁmﬂﬁﬁ%mgwmwnw

qfeerert

e THA) .1999). WifETR & AT ey farea afesdwe qw e

EEar Sir )1987). W faaiog =0 gfeafdie Ea.

BREE W) . 1988). waiaver AR FY e ¥ R wiftada R/ftat @ramrew aw mgas

FITT U, TIEET RO e FRow AR eas R Rd dndeaish #ir s

WWWWWWWWOumomml 2016

10. TANET AN WAA,Y) .1994). IR Eeww Iwar dfeaduew detEme,

11. TS TS .1980). FTTAET & A HaF doeriod AhHe

12. U9 SAARHIY “HRA & 0F @AY & § 7 AfETHr & an & goeaar HR aifewdhr
AT F T n® JAod| G 2. 2006 _

13. T S 1R s 3 1996) | aaeeiteay & 9ima) dfew gfa 7% Rednl

14, TE¥ T 1. AT vwT )1983)1 WfETRT F 3wl F @ ARAW| S B 0 wW

15. qare @ 3. 3R = 3. ve) 1976). F AfRwt & fv wiftadr el ddeaR a8
e

YWTT AT FAd HeAThe A :

FftrFan 3w waa s qeaied JERNE (Rvafegea wier g

L

|349 57



Afrews a7 ow odifm deh ware F e = i

HA26-2025 :

. ey atavor faner
1 UISTHA FIZ dredis2
a1 1 WA A0 Fge AR I

2 oegHH dE
3 QIS&HHA &l TFR
4 | E-ITEREEAT AR Fg 8

1. o o7 gifggd $r Ao Imuromtt 1 aAs= #
WeTH gt

- 2. faeanft e & 7 IEET F AN A SRS g,
5 Ny N 1.5 GIfEART 3EURomst &1 g F= F v 3gdaer

RO e s St R e & X # ST
4,819 A7 et 30T qag AT dR faedwor ddE
5. B FT THTH HTE 1 HAT a1d 1 A A
6 L Sl 4
7 | T AF yitFaR I FATH et 3

el % FA ST - -dfieEw iy aeaw g &«
Twérd: [LO ‘AU‘\J

=greaE #Y
Tl #1 oS ¥ Hiwst & gy Rawor fr

—

odl 1 #aS F Hiwst & e g $ v

ol 1 dlard ¥ st ¥ TAHA Hew H qOE)
ueh Fr oar$ & JHiwst F wgeF AW A 0w
WHEGAT T 0T

faffe v F 307 71 Rdad W & @
e yR & 3o & Fy I aF 6= F Qv (
fafd= yR & 2o # G aF OgivedlleT b
FHERIHS R AFNHF Fggay 1 auiar (20 b
10. m‘éﬁﬁmmaﬁrml

11. TATH HifFH W U FABAAC dR H
12, YT AT W T IARAAC RN F
13. g AF W UF HABAAT AR Fi

I N

fafafly - ot 3seie A Asd JUR 3=, waEd gfaafan

|359 n

e



YW AT T
| Tehadt TEHR AR Al wer) .1997): WuR wifsadr gfRior ufdens gemes A e 4612

maﬁ.m.amgﬁ:a).wmyWﬁﬁwaﬁmaqwmﬁml

I TCA Tt TAE IR grEe @ .1985): wEmted e RRFETR dleg# g avF 4
yigde AT Fasan

T T oA T AR I ) 1985):; wante it Rfefrer aleqw 1§ a8 W
wEde fAf#es wednl

T[T TEET AR YR A )1986): IETAER M AARwn REREEE e O U @9
afeeTad

W,Wiﬂj.mm.m F A fReuia RATea gfecHR= g38 e

=t S H)1987). Wi o =0 afeafer 3.

ARIHAT U.HN) .1988). wiaRor 3R F fam F v it Bftat SR 9 ~giE
FIHI 0., TPAET 3R OH Hra oA iR eaw ik Red auRiersh &1 sas
TSI "HERIOT JUH HIAA gfeafiaT E3H 9, HES 012 400, HERISE 3| 2016
TAFET HR @FA,T) .1994). s iEcaw Iorer gfeeasa gdqene.

T Ta.a) .1980). 3wt & @y Wa Ao  AhfAee

T =ATYHY “HRAT # U fawyr & ¥ & wifadr & ar § weeaar iR widad &
3fAe F1 sFeliAE =il @S 2. 20061

g e A1 REd @) .1996) arediteaw &1 ofay) dfew gie a8 feeen)

Hed g 1. A www )1983)) WIRGART F Iepriet & @y ARdw S Y O3 @
AT 4 3. 7R wrEd 3. 6 .1976). F #Fe & A aifRada At i a8
e

I AT FAS AAEA T
F0FaR IF Wad JWF Aeaaa ) Frvafigae o g
3=
e snitafte ARER (2 @Y
|369 [



Rguia 4o vw ol ol sriwe ¥ e aeer @ -

W OR.UEET ZadT dRe HA26-2025
v qeavor R
1 TSTHHA FS a1
2 urgawR AfrE It JanE & AT e v AR v

3 UIGAHA F TFR
E-3aeaEar afe #g

1. o yofrse 3T aafise 3T Fr @A

2. B yuRe ¥ 3o G907 & H#aOeA F aX # A Fr
o] e F T g

3. o Jufise ¥ F91 gaue vonfaat & fafdeT qgeat #r

5 ? N faedwor &&= # BaF g
TR e o T ORI A S GO F WU aEeidr st
EgINEaT W FH FL90
5. o HOTse ¥ FoAT @A & Qe T d@9reT 7 AR

&1 I HEET

6 HBT He A ¢

qu:'riaﬂ:ﬁﬁ'o‘rﬁ:
7 | F 7 HIOFHIR 3HF: ,

el A o T - Al )afy weanw w7 (

T
el
2] R wer
o UTENS HRERT HOTRST yavs gurst & aigy
o WS FT T T I
o TN GIAT TS A 9 R Ot smnfa due,
WU o S & RS 3 3cqeA & g varst i syfaen 13
o Ui gEue AR 3afse IwahT & fagwa |
o Iaflse gauea gEEEa Y Imflne geud @ 7R Rewa
« FWUA T AFR0F Foft A & ¥ F HaRrST|
(379 &



sqfrer wYa v wewor aole

# 3R 3cqE|

T & ffaer Ff smeid e g Iady W
e HeAIF 3mfer yEaes 3 A-gawamh(|
ot 3udeT & v HoRsT FT qEvor-feriRoT)|
Ifine oue AWES.

18

Frafirez ® 3t ¥ FeaRE F@ & At
J9 guEfEE TG0 -¥EEEAT sEenE AR Fvaa & AvgA

¥ FEfAF e ¥ ST Fcaes AgFfaad $us A9 F1
qfrTg|

e IR 758 & Weanaradi

T garfae W a9 TaEAE SO & qaEIeig @med|

e IR S e & fav st # dua daeet &
qftafda &

18

Fafine ¥ 331 & AweT

dsfther 3w FEor AN TR

HRIT et S JIRETS - (FIs B Fai anfai|
R &1 Iuer 3 a,

R sie@fie sigert # scaea 3 3w
wofeed Fay § Fofl il e & T ARGl
f¥ed Hafine]

IORCY F F O W 3N S 39EET F sehe,
$-FE $-FEY H GAYHT HRA A THATh §-Ful F1 G

18

yqfirez wagor 3 afags
Fed W RFAFa e @ o #97

HETHAT

WIS { FoAT G4 F1 T WX U PR
wrARfeRew ey WX Fater Rl #v Sgefawa seer
R g & 3= 373

18

|380 &



o 3fisz ¥ Far 3 T

o 3OfAIST ¥ Folt TEF Hareer AN A wFE & AT ggiEwor
HIAF|

o  NFIRONT FUF FANAT W T9T1 FEA FHEBE FAHTT
far e gefiie R F@a $fEe g

$ras/dar

HHIT T 95

Ay AW WY grEde Awy iR dvr e U el 2l gw
RAFHT 550G HW 2001, YA TeReArd HOfse geys AL A4
e fasrergraa sed # we-gueaor & v @ fRanfader
& ue- goarl TATH, T die@ e -wumiarer MR gaR, teRfaer veargE |
T # E-FWT HTEU FHE AT WHT BiREred 74 Reelr 557 2011
Iafiree geusT AR 20169 TS99 HOGETL
B 83T AR alE IR, T SEei S, Jid [l 03§91
B A 0T AR e AW, S AR T, vastRe ow 5
s # Me@@e MR el e gaue 28 9w
. #isel @ RGeS OF H 2017 . 9rplae garem! F1 gAT 39997 | ARRE 99
. AETEAE w0, 3l AR adfevor sehfeafer & A Ry 28 o)
. ¥ARISE ¥ Il W IR B A RO Ay 3T )qd F DA JREE (2014, RIS G
Iafie gat A Wrdragdamois,
. Mifw wAsr #R Bha o, "3mfine & 331 sleafafear iR ofissn saeager, e
sard
14, TIHT AT TH) FUER(, FEER 3R HUEH(, "Fa1 3R U7 & [e araAmm saiawr
wfshare™, 7=t AH AH1981,
15. Hifegar & e ¥ Fot @0 TE -3NFS 8T T2T GRU HEROTAS 2010
16. T LAY, "TWRATSET 3 39T F Fo T SRR, S e 03 J@W)
17. g Hild U, S U Fearh IO gaua sig@ifoehr 1 qo ard  Ricamswera2o00,

AWV 3T [AT HeAFd ol :

FOFAR 3% W SE Hearwea s Freattegrer afem g

L A o B o

- = =
Lo B ==

=
[#%]

392 &

¥
e
P

/



aiffy dsht s & e v -

JA26-2025:

AT 3o A

i STFA F1S rfta1
3o &1 wiftgh o FYR AR T

2 uguHH AfE

3|  OTeEEH F TEN
G- ATl e FS
4 8

1. o g wifegdr f1 AT Euremt ®r aAee & qeA g
2. Rgandff FEI F AT FGEE & aX H SEES g,
qsaFd @@ F 3809 QTR auronst & Jvaaa S F RT Igdey
qRUmA HETEHY AT IgFol AT dohedlst & TR A sl

4, BTT &7 dhelP 3¢ HIE  AATaaor N avdwor @

5. BEL #Y vHTE HRE &1 HT AT w A FoEm)

6 Hfse 7 4

7 | T AHF HUFas 3 SATA 3T 3

sTEATA ft T WEAT g Afiewa iy www we A
Tad: tle Luvdd

grEaw
faw i

He@fw 3aflice sudtr W oF afElssT W Far .

$-FT JeraEoT T R fd daw it

wfecsd FA ¥ Tl W v IR RO S/ w1

Fi¥r 3afise F 39T W e aREEET Ra daw w1

Fé Hfze W IR e 3w +¢

Fe GEfUeT W v&F qREeET RO R &

FIE FfET FEATAROT W TF gRAST ROE G/ & ~6

$-3frse gadwor AN WatEE $-3HURT & gHE W UE HAISAHT 120 hed

AaR L

o N s R W

AR - ¢, sseiT AR AR JaR F0, weAmT afaafan)

LACEGC

1409 &



© PN e W~

— s
M= O

—
(%]

e

YWY 3T IS -

. Az N 3N ZonS OF W 2007 . ArHTIF Fares! F AT 3920 | W o)
. mmmmmmﬁﬁmﬁwﬁzﬂmt& a|
. HORISE F o W T B Y R AR 3maer qf F dser 3mae 2014, SRR 39

. Q6 THS 3R B 0%, "HIRT F Folt st st ofaemr srvas, e
14.
15.

16.
17.

AR AT AR geatiea Ay WiR JeC 45w U Easiaieier &0 O

THAA Feeq Y 2001, IFATE @AF JoRise wEue AR O,

e faadsraa 3eheT # HE-9EET & AT Wl Renfdr

$.U- ZETN TAOH,, RN S@ eueiator AR TR, TR TTATEs @Ed|
HRA 7§00 e S 9T T Whawd 7 ool 57 2011

HURISE e e 2016 T sftegaa)

gl B3 3N 3adE IR, A e s, S R o Sa

T ST R dwEre AR, " 3R S, WefRE 0w &

R ¥ e i wwd i wwwe 28 o

HIRST gt Aepaer wrdrragdainoie,

R

T, FAN TH) FUGH(, FRGEHT 3R FUEH(, "FAT 3T 3ua & AT araame w9igeor
FishaT, AT A 91981,

FHifegar # e ¥ 33 g QHIF -3hg ,3eT a2 G FEROT,HE 2010

T S, TR S U ¥ ISt TGO SRR At B U 64

U Fifd ool B T @RS 3RS waA sz Ao oI Rieamswgier2000

YW T HAT Hegied aid :
mﬁ:mmmm:(ﬁuﬁmqﬂm)%;(
bl

|a1d 7 | @@/ N




mifr dSh wrdws ¥ @A Qs d@n-

AW26-2025 ¢

s ggemor A=
t | oreEww @ a2
2 | SraEERA o graRor Fatus IR fRel aweds
WSTFHH
3 ShR
qd-3naa@ar
4| AR F A
1. O Fgcaqol wEUET 3 PoRED aaiel # gy
2. ¥RA & SIET Uik & AP avoit f1 g s
3. qURReT SHE s qufaEt & e
T W A Her FA g 3 AT
afafaferat o amy w5
4. EUAN FT FOR@T FT FIC FEAT
TR ey 5. qETETer AWTET F1 9B F AHF
3 a 6. TR FoAA FT AT TETA A
TROTR JHfeersi 7. T S Reet 1 i =
8. BrEl M Rfe 9FR ¥ YT Wdew & AT Rguidi,
T vt AR anpEE # gase)
9. BT A yFiaF FEME o U & fav sy #
wifas A== A AT F Jsca @ RRT ==
6
6| T 7o

el Y por weAr - -Afdeww Wiy sy wet # o
TS

aregE Y
L2 ] R w5

G, ST, ATy MR 3if7e7 (0 A R g o, e HETH) Tpia %
T e (ST deant Y Yooy ) 7, arafar, E (TR awartaat
TR | IO o PR T & YR A SUdd B HamsdT 3T geelE 18
FA A3 YEUA FA HEOE N 99N S wEa 3R @A @y
a S wEE, I 9HuRE I GEAt F geR wdid -oRa i

|a29 57

st




Aeg Ry & AW #@esT # ¥R FoAt uae Aafdegd Feir a8,
araATE AT MR o S

T F WA SIS ST F Fecaqdl Wias FANE|
gfs §arst f1 @ & AT AEeeR 9 8,
wfesT AT FT |,

AT T GAERoT 9 Y.

Tl HEHSH,

a1 GAE & YER FS HR W FeS T,
HANT AR AR a7 F TGS,

F U T FUCl ITATI HTEL.

18

afEd 9Ot THE HEee BITET (IR 9HiERer yeE faEvor
y&arsu(, ST wiFAr vaE A, (SR w@mide dwasa 3
Sansvy 3ifaw Sndva(, sRa #F Sandv)

138

AT Aead qaiator Afgar quradr gaFe AR A geufaan|

foa afafafimt &1 wiawia gewt w wwE a=t &1 w5 -Fror,
e AR AT 39ra vaieroi w3e f@aer daR s & v
e

18

RaAre dfdor RaAle @4 & 9or Regagsdr
agH 397 3N R RA @ siamsed Ak shdew &1 gy
IR AT FET0T H FERr AT SHETH F HFHAT|

18

Fras/dar:

YWIT AT IST:

1. IRA 2017) AgERRT & ASFa ArRke e AR & wafa 1
TERTor HraneEr v

2. AfAfFA A, (2016) A Haeda H qHSN Rega gradg 3uR

1433 &

e



3 Rt dfder fete @R Ak fefoee w9 Wl (s v
4 TRE SiF 3R HR waEeey )1973), iR & AT RAe @i awds
5. faeemor S fady vz w9 ~EiE)

6. e AR g 11993). HEfds gaen womeh wfaes Afafdr

7 R S e R axam|

8 aiftfefadr & e Rewia gaa & 3isa (Fewrsr afemert 2erge(

9. TR ShafaAE L o Rl o B

10.  ofRufady WX gdfager @8 oAt et afewdew A

1. gdiERer safdse oo 3R RAwa feafhr asa 78 e

12.  fav fawm gy AR RN e geavge wrad,.

13. gfedd , A=1$2004,

HWIT T Jad AFareer Tl
HUFTH 3 AT SAF Hpaiwar )i :Reafigmer aher ¥

14. wdieRer Aafaamer RS & feuia dow an1t juw .97 B0,

P09 V9920000 00 020000008009 DIOILTOLEIOGIYOSOANMNOSOOSI™O® DN

(449 5




®W26-2025 :
UTGAHH FIS dita2
Treaws s
WSAHH F
THR
T3 HIERTFAT
jafe 5 8
1. B Agcaqol HanEr R FRRET geelet ®r wRsEr
2, 9T 7 sydv ufRar & Rffe it & swrEar #&=)
3. GUTEROT WHTE HEaH geHfadt & faffiesT ggeat @@
AT TEI FAT TUT 37 RAFaeas aiafaftdl @ |
- AT
) - 4. Euady &y FOU@ H PISE Al
N 5. JATaROT SRETOET @Y qiRFaT 1 gHS|
6. WATAOT FhfT FT HaANFS T FEAT
7.F@ Sav Roret A ween HEm
#f8T A 4

Tl B FH wEAT -gqRRae Afeww Wiy aeaw wet 7 «(
Wi [ 2o hud

-\ O]

8.

S

AL w3 & FAAA F AR FA GG F g s F R

ALY WA & AT 7 9 FAT FIAF F 99T 79 F /I
A WY F AL 7 a9 fega @46 #1 gar dener

ALY WU & AERE F A7 Rega @56 &1 9ar @ & fav

AT 929 & AWET
AT 92 & AT
afesht & sitfaes aor
FES A T

# Agcaql @iAer &1 var s & AT
# g &84T F 9T 9 & QU

ma&##mﬁ*aﬂﬁmgm

1459 57

/



mﬁw:zjmst,m
HTHTEY TN T, FoT TR A [ FBT
wafRe HTRAT T e A
9, S HGI T,
10. Rre Jfor AR S ITHERT W Th I
11. Stamud AR T HIHAT R U FAZAAC|
wfafaft - mmmmmmmmww it Fr ggma
F T & F1 N7, T1¢ AR AT, 3T AT Alsd , weAes wforatforar)

it

W‘Wqﬁ:

AR 2., (2016) T Iaciha 1 FAFA faegd TFEHT JUR
e dfdr e A AR Bfoed 38 DR (Tud gwaor TR
vRE ¥ R R, Tsey H1973), THROT F Rw e A awedw
freor At fao ¢z w6 =g
R AR fasrda g )1993). $hifas gaer gomelr efas Aisfae
AR Ay Ao fEER 3@
uRfrufadr & Ao Rguia gelar & HsH (@FeUs afeawrt 4ags(
qEaor SArafaaer Ardr ot e afendees A

. TRfEUfr 3R gaieRor drdr AT Rt afesresa #Ra(

. g Safae ol e e afeafier gy A8 e

. fay e —fReuid iR R . geHead mma .,

. qfedaey Ae1s$2004,

. I Shafae aifRyfad & Reguia diew aaq@t yoa dg RS0,

el A o e

— ot el e
O N =)

WA )2017) AERRERT & fATSFT AR R @R & gofd gys dwaor € 9w

YA AT FAT HAE a0
HUFAA 3% Wad TS Heaiea i ([ Preafgges v g8

s

i i faur AET HFATHA o
1463 37

@“

ol

-




™ |
T AR s/ RERTATRRR
ar frodr yereaTRggTE(
1THE ¥ AR 1 FTATIANRART a1 AR )2 Fiee(
AR 11 dredneauaSgra RFAAR )2 Fide(

|479 3




