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Contact HoursUnit Topics
8I Constitutional Values:

Historical Perspective of Indian Constitution: Basic Values enshrined in
the Preamble of the Indian Constitution; Concept of Constitutional
Morality; Patriotic Values and Ingredients Nation Building; Fundamental

Rights and Duties ; Directive Principles of the State Policy.

7II
-lumanism. Human Virtues and Civic Sense: Social Responsibilities o

uman Beings; Ethical ways to deal with human aspirations; Harmon

th society and nature; Idea of Intemational Peace and Brotherhoo

umanistic Values:

VasudhaivKutumbkam)
8Moral Values and Professional Conduct

Understanding Morality and Moral Valuesi Moral Education and

Character Building: Ethics of Relations: Personal. Social and

Professionali Introduction to Gender Sensitization; Affi rmative approach

towards Weaker Sections (SCs, STs. OBCs. EWS& DAs); Ethical

Conduct in Higher llducation lnstitutions; Prolessional Ethics.

III

7IV

eaning, Origins and Nature of lntellectual Property Right
IPRs);Different Kinds of IPRs - Copyright, Patent, Trademark, Trad

ecret/Dress, Design, Traditional Knowledge: [nfringement an

ffenoes of lPRs - Remedies and Pcnahies: tsasics ofPlagiarism policy

ote: Scope of the syllabus shall be restricted to generic and
troductory level of mentioned topics.

ntellectual Properly Rights:

f UGC

30Total Contact flours

suggestedEYaluationMethods
End Term Examination: 35

,. Theory 35

InternalAsscssment: 15

l5) Theory
4o Class Participation:
4. Seminar/presentatior/assignment/quilclass test etc. :

7

Written Examination

. Mid-Term Exam
PartC-Lcarning Resources

Recommcnded liooks/c-rcsou rccs/LMS:
huja, V K. (2011). Latv reloting to Intellectual l'roperty Rights.lndia. IN: Lexis Nexis

Baipai. B. L.. lndion Ethos and Modern Managenent. New Royal llook Co., Lucknow,2004.
asu,D.D., Intruduction b lhe Constitution oJ lndia (Students Edition) Prentice Hall of India Pvt. Ltd.,

ew Delhi, 20th ed., 2008.

har. P.L. & R.R. Gaur. Science and Humarirsrr. Commonwealth Publishers. New Delhi, 1990.

orge, Sussan, How the Other Half Dies, Penguin Press, 1976

indarajan, M., S. Natarajan, V.S. Sendilkumar (eds.), Engineering Ethics (lncluding Hum

Itrr-
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Yalues). Prentice HalI of India Private Ltd. New Delhi. 2004

arrles. Charles 8., Michael S' Pritchard & Michael J Ro bins, Engineering Ethics' Thompson Asi

ew Delhi, 2003

llich.lvan, Energt
eadows- Donella H., Dennis L. Me

& EquitY, TrinitY
adows, Jorgen Randers
Press, Worcester, 1974

& William W. Behrens' Limits to Growth:

lub of Rome's RePo rt. Universe Books, 1972

yneni. S.R. Law of Inrellectual ProPerlY, As an Law I louse

arayanan. P. lPlis'
eeraj, P., &KhusdeeP'

imited.
ithyananda' K V' (201

engage Learning India Privatel-imitcd

lekar. Subhas' Hou' lo praclice Nolura I Farnting,l'racheen (Vaidik) KrishiTantrashodh' Amravatt

000
esh. K.R., Constilulion ofIndia and Professiofla1 Erlics, New Delhi

ylee, M.Y.,An Inffoduction to Constitution of India, Vikas Publishing, New Delhi, 2002.ane

an. 8.5., Constittttion of India. New Delhi, 2002

ddy, B.. lntellectual ProPerty Rights and the Law' Gogia Law AgencY'

ddy. N.H . SantoshAjmera. E/ft ics' lntegritY and APritzrde. McGraw Hi Il. New Delhi'

harma. B IU Kishorc, ln t r tt tl trcl i on t rt the Conslihttion of /ndia. New Delhi.

humacher .E.F., Smcll is Beautiful: A StudY of Eutnomics as iJ' PeoPle Mattered. Blond & Briggs'

hics. Cengage Learning India Pvt

ew Delhi, 2003.

Publishing Co

D. (2014). Intellectual Property Rights'lndia' IN: PHI leaming Private

9). Intellectuol Property Rights: Protectionand Management' lndia' IN:

r"t t- | lenl
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Prosramme Learnin s Outco for PG Prosrammes as oer NEP-2020mes(PLOs

Master De ree in Environmental SciencePLOs
After the completion of Master degree in EnYironmenta I Science the

student will be able to:
Demonstrate the fundamental and advanced know
understanding of recent developments and issues, including methods and

related to the Environmental Science

ledge of the subjectand

techni ues,

PLO-l: Knowledge and

Understanding

Acquire thegeneral skills required for perfo

tasks as expected to be done by a skilled
rming and accomPlishing the

professional in the fields of

Environmental Science.
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Kurukshetra University, Kurukshetra
Scheme of Examination for Postgraduate Programme f,nvironmental Science
as per NEP 2020 Curriculum and Credit Framework for Postgraduate Programm(s

(CBCS LOCF) with effect from the session 2024-25 (in phased manner)
Framework-2

Scheme-P

Credits Contact hours per week
L: Lecture
P: Practical
T: Tutorial

End Term
Exam ination
Marks

Total
Marks

Examinati
on hours

Theory (T)/
Practical (P)

Total L T

Course
Code

Total

Course
Type

T 4M24-
EVS-l0l

Biophysical Environment 1 0 0 4 10 100 3CC-I

T 4M24-
EVS- I02

Environmental and Green
Chemistry

4 0 0 4 30 10 100CC-2

,f
4M24-

EVS-103
Ecology and Ecosystem
Dynamics

,4 0 0 4 70 100 JCC-3

Environmental Modeling and
Statistics

T 4 'l 0 0M24-
EVS.I 04

4

30

30 1o J

4M24-
EVS-I 05

Practical-l 0 0 8 8 30 10 t00 4PC]- I

I) 4M74-
EVS.I 06

Practical-l I 0 0 8 lJ 30 10 100 1PC-2

S 2M24-
EVS-I O7

Seminar 0 0 0 1 0 50 50SEMINAR

Natural Resource Management T 4 1 0 0 4M24-
EVS-2OI

30 70 t00 3CC.5

Conservation and Biodiversity T 4

-b

4 0 0M24-
EVS.2O2

1 30 100 JCC-6

Internal
Assessment
Marks

1

tu, f Environmental Studies

retra University
retra-136119 \t tr

10
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3

CC-7 Environrnental Pollution .1 4 0 0 1 10 t00 l

Environmental Methods and
Analytical Techniques

M24-
EVS-204

T 4 4 0 0 4 i0 10 3

M24-
EVS.2O5

Practical-l I I t, 4lrc-3 0 0 8 8 30 100 4

M24-
EVS-206

Practical-lVPC-4 P 4 0 0 8 8 30 70 100 4

M24-
CHM.
201

Constitutional, Human and
Moral Values, and IPR

T 1C]TIM
.,

0 0 2 t5 35 50 3

M24-
INT-2OO

Intemship An intemship course of 4 Credits ol'4-6 weeks duration during summer vacation
after IInd semester is to be completed by every student. Intemship can be cither for
enhancing the employability or for developing the research aptitude.

50 I

M24-
EVS-3() I

Environmental Biotechnology
and applications

C'C-9 0 0 4 t0 7(\ 100 J

M24-
EVS-302

Remote Sensing and
Ceographical Information
Systems

T 4c('- 10 0 0 4 t0 10 100

M24-
EVS.303

Ecotoxicology and
Environmental Health

T 4 4 0 0 4 30 10 r00 3

Environmental Planning,
Policy and Law

M24-
EVS-304

T 4 4 0 0 4 10 r00 .:,

Climatology and Global
Climate Change

T 4 4 0 4 70 I00 3

SWAYAM or other approved
online portal

M24-
EVS-306

'f 4

DEC-I

1 0

i0

.10

i0 10 t00 )

M24-
EVS-307

Industrial Ecology
,f

I

4

l^ -r,

1 0 1 l0 70 100

i0

/ironmental Studies
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Waste Management and
Regulation

T 4M24-
EVS-308

,4 0 0 1 .10 10 100 l

T 4M24-
EVS-309

Industrial Water and
Wastewater Treatment

1 (l .1 10 r00 ,

M24-
EVS.3I O

SWAYAM or other approved
online portal

T 4 4 0 0

l0

]0 10 100

P 4M24-
EVS.3I I

Practical-V 0 0 ll 8 _]0 70 100 4

P 4M24-
EVS-3 I2

Practical-VI 0 0PC.6 8 l0 10 100 4

Global Climate Change l' 1M24-
oEC-324

1 0OEC 2 35 50 3

t'M24-
EVS-4OI

Agroecology and Agroforestry 4 4 0 0 4CC.I I 30 10 r00 J

MZ4-
EVS-402

Environmental Irnpacl
Asscssment and Auditing

1' 4 4 0 0t L -1./ 4 30 10 100 3

MZ4-
EVS-40]

Ecotechnology and Ecological
Restoration

T 4 4 0 0 ,1 i0 10 r00 ,

Ecological Economics T 4M24-
EVS-404

4 0 0 4 30 10 r00 l

4M24-
EVS.4O5

Environmental Health and
Industrial Safety

4 0 1 30 10 100 J

M24-
EVS.4O6

SWAYAM or other approved
online portal

.T
4 4 4

DEC.3

30 10 100 -)

'tM24-
EVS-407

Environmental Disasters
Management

4 "+ 0 0 30 l0 i00 ,

M24-
EVS-408

Energy Resources and

Environment
T 4 1 0 0 4 l0

4

to
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)
M24-
EVS-409

Water Resource Management 'I' 1 I 0 0 4 l0 70 100 .,

M24-
EVS.4I O

SWAYAM or other approved
online portal

I 4 4 0 0 4 30 70 r00

PC.7 M24-
EVS-4II

Practical-VII 4 0 0 8 8 30 10 r00 4

PC-8 M24-
EVS-4I2

I)racl ica l-VI I I P 4 0 0 8 li 30 70 100 1

EEC M24-
EVS.4I3

Environment, Energy and
Safety Audit

T' 2 2 0 0 2 t5 35 50 _l

OR

If a candidate offered dissertation course in Scmes ter-lV, then s/he rvillalso study CC-12, DEC-3, DEC-4 and EEC from above courses of Semester-lV

Dissertatio
n

M24-
EVS.4I4

Dissertation D 12 0 0 0 0 300

'l-otal Credits= 26

p w9--.--
Director
insiilui€ ol Environmental Studies
Kurul:shetra Universitv
K urrrkshctra- 1361 19
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Kurukshetra University, Kurukshetra
(Established by the State Legislature Act-XII of 1956)

("A++" Grade, NAAC Accredited)

Syllabus of the Programme
for

Post Graduate Programme
IN

M. Sc. Environmental Science

as per NEP 2020
Curriculum and Credit Framework for Postgraduate Programme

INSTITUTE OF ENVIRONMENTAL STUDIES
FACULTY OF LIFE SCIENCE

KURUKSHETRA TINIVERSITY, KURUKSHETRA -136I I9

HARYANA, INDIA

ntrl StuCleS{" w"r
lln

With Multiple Entry-Exit, Internship and CBCS-LOCF
With effect from the session 2024-25 (in phased manner)



Scssion: 202J-2S

Part.\ - I n tro(l uction
l\,4. Sc. Iinv irontretttal ScietlceName oi Programme

lst semesterSe mester
l3 iophysical Lnv ironmentName ol the Course

ll-t lSodc('ourse
(.c- |Course I r

400-4e9Level of the course
Nil

P re- if anuisite for the course

rlcathering and volcan isnl.
( l.O l:Gather intirrrnation about varitlus palameters

ol'atrlosphere and meteorology and be able to

predict their role in weather prediction and

c linrate sc ience.
Cl.O 4: Have in-depth knowledge of the process ol

Atrnospheric gcncral circulalion and almosphertc

rno islure.
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PracticalTheory
l0l

Course Learning Outcotnes (

After completing this course, the learner will

be able to:

Cled its

cLo)

l0ITeaching Hours per rr eek
i00i0lnternal Assessment Marks
10070End lernr E.xatn Marks
I000100

-l hoursExamination Time
Part B-Contents of the Course
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)
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Su
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cstcd Er llttatirtrt Nl ct hods

I n terna I Assessmtnt: J0
7030 'l heoTheorl

l. C lass Partic i at lo t];
l0Z)I IC \.ls ctS ttc5 n cIlt tin LICS tI1 tT ()I t1 SilS ntC nilI r IC qp

Written Exarn ination

l5o M id-Tenn Exam
llcsorr rccsP:r rt(l- l-ta rn itr

Recom mended Books/e-resou rces/LMS:
L Botkin. D.B. and Keller E.A (2004). Enr.ironntent ,s(icnLe . Eurth us u Liting l'luner. John wiley & son

Inc.. New York.
2. Roben E. Ricklet's (2001). The Ecolog,of Naturc. Fiflh Edition. w.H. Freeman and company.

3. Bennett. M. R. and Do1le, P. (1997). Environmental GeoloSy: - Geology and the Human

Environrnent. John Wilel and Sons.

4. Steitbn. w.. Sanderson. A..'I1son. P.D...lager..l.. Matsorl. P.M.. Moore. lll. B.. oldtleld. F.. Richardson.

K.. Schneffnhuber. ll.l.. Iurner. Il. B,L. and wasson. R.J 120041. Glohul clrunga urul tlrc Earth st'stetn tl

Plunel nt)er Presstre. Springer-Verlag. New York' New York, USA Reference books'

5. Keller. E.A. (2007). lntrcxluction to Enyironntental Geologn,. 4th ed. Prentice Hall of lndia
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(lore Cou rse (cc-2)

Pa rt.,\ - I n trod uclion
M.Sc. Environmental ScieuceNarne of Programnte

lst serrcstcrSe nrestcr'
L:rrr ilonnretttal and (jreen Chemistry

24- EVS- lCourse (lo e
( c-2Course'fype

Level ol the coursc .100-.i99

Nil
P re- il anuisite for the course
Course Learning Outcorles (CL
After completing this course. the learner will

be able to:

o) (-l-O l: t)cvelop undcrstantling on
mincrals" soil cornposition. p

chenr istt'v.
CLO 2: Undcistand about composition and reactions in

atmosphere. grccnhouse gases and global
wanTl ll'lg.

(lLO i: Obtain knorvledge about water structure.
compttsition. standards and aquatic chernistrl .

('LO 4: Knon about the use ol'ditl'erent biocatalysts as

environmentalll fi'iendll reagcnts and industrial
applicat ions ol'green chclnistr\ '

'l.otal

the concept ol'
lopelties and

I'raet ica ITheory
I(j-1

Credits

.l.lTeaclring Hours per rr eek
30

(l

0i0Internal Assessment Marks
l0010End 

-Ierrn 
Exam Marks

100t00 0Max. Marks
I hoursExarrination Tinte
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Session: 202{-25

PartA - I n trod uction
\1.Sc. Enr irontlcnlal ScicnccName of Programnre

Isl scllrestersemester
lrcolt)sr and llcosvstem Dvnatn tcsName of the Course

s- I0i\4 .1-
e ourse Code

CC-]Cou rse l'r'pc
400-499Level of the course

Nit
P re- il' ar.ruisite for the course

biotic and abiotic lactors that are related to
ind ividual. population, cornmunity and

ecosystem. as wcll as interrclationships
(lLO 2: The students rvill understand and be able to

analyze evolutionary changes and environmental
adaptations.

Ci-O 3: Students will understand the concept o1'

diflbrcnt lbod interactions. trophic levels- energl
transl'er" energY llo$ and sedimentarv cvcles.

Ct..O.1: StLrdent rvill analyzc the imponance of variotts
ecosystems such as territorial ecos\stems.
fieshwater ecosystems. ocean ecosystems and

rvetlands.

( LO l: Students *ill have in-depth knorr ledge abotrtCourse Learning Outcomes (CLO)
Afier completing this course. the learner rvill

be able to:

'T otalPract ica II heorl
.10-l

Cred its

.lil.1Ilours per rr eekTeach in
0l0Internal Assessment Marks -10

7001()End Terrn Exam Marks
1000100Max. Marks

,l lrorrrsF-xam ination Tirne
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'f heo rr': 70

l5. Mid-'ferrr Exam
I'ir rt ('-l.ca rnin Resou rccs

Recommended Books/e-resources/LMS:
. Brewer. R. (1994). The Science ofEcology. Sanders College Publishing Co'. Tokyo'

. Lieth. H. and whitraker, R.H. (Eds). (1975). Printon, Produtriviry o/ rhe Bio.sphere. Springer-

Verlag. New York.
. odum. E.P and Barreu. c.w. (2004). Fundamentals ol Ecology. 5th edition. Thomson

Brooks/Cole, Belmont. Cal i tbrnia.
. Odum. E.P. ( 1983). Busic Ecologv-. W.B. Saunders' Philadelphia.

. Singh. J.S.. Singh. S.P. and Gupta. s.R. (2015). Ecolog," En|ironment antl Re.source con.sarvution.

S. Chand Publishing. New Delhi.
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. Smith. R.L. (1996). Ecology and Field Biology. Harper Collins. Neu York'

. Townsend. c.R.. Begon. M. and Harper. .1.L. (2003). E.r.;cntials o/ Ecoktgt. Second Edition
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Part A - I ntrod uction
M.Sc. F-nvironmental ScienceName ot'Progranrme

Isl senrcstcrSemester
Envilonmerrtal Modeling and Statist icsName of tlre Clourse

vs- r04MCourse Code
C]C-4Course T

,100-499

if anuisite for the coLlrsePle-re
CLO l: l.lnderstand the idea. rnethodology an

tools of environtrenta I rnodcling. their scope.
I irnitations and applications.

CLO 2: Gain knowledge about different analytical
rnodels and their applications in Ecological
stud ies.

CLO 3: Describe horv basic statistical methods can bc
used to analyze environmcntal data.

CILO 4: Gain knorrledge abor:t experimental desigrts
and computer graph ics.

d basic
Nit

Course Learning Outcomes (CLO)
After completing this course, the learner will

be able to:

'l'otalPractica I
'l heorv

,l04
Cledits

{.1 0Hours per rveekTeach in
l0 30

70
0
07o

Internal Assessment Marks
End Ternr Exam Marks

1000t00Max. Marks
I hoursExamination Time
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Session: 2021-25

Part A-Introduction

.Sc. Environment ScienceName of the Programme

lst SemesterSemester

ical-lName of the Course

24- EVS-r05Course Code

c-lCourse Type

0-499Level of the course

NAPre-requisite for the course ( if any)

LO l: Provide students w
understanding of the principles, techniques. an

applications of soil and water analysis

LO 2: Describe the significance of hardness in wate

quality and its impact on domestic, industrial

and agricultural use.

LO 3: Develop accuracy in executing stand

operating procedures for soil analysis and

evaluate soilbiological activity and health'

4: Develop the ability to critically analys

experimental data and draw meaningfu

conclusions tbr domestic, industrial a

ith a comprehensiv

LO

agricultural use.

Course Learning Outcomes (CLO)
After completing this course' the learner

will be able to:

TotalPracticalTheorv

440

Credits

I

880-eaching Hours per week

3030lnternal Assessment Marks

70700End-Term Exam Marks

1001000Ma.r. Marks

6 hours0llxam ination Time

Practicum Course PC- I

9
f,

\ t:-1
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Part B-Contents of the Coursc

Contact IIoursPracticn ls

r20l

2
,}

4
5

6

1

8

9

Io estimate the total hardncss alld tcmpot'at'r har

To estimate total Ca and Mg content fiom given water samples.

To determine the organic carbon content in a given soil sample.

l o determine the CO: evolution rate {iom a given soil sample.

To separate the soil aggregates fiom the given soil sample

To deterrnine the height ofa particular point on a clitf rvith the help of
Brunton compass.
To determine the maximum water-holding capacity of a given soil sample

To find out the pH of water and diff'erent soil sarnples.

To estimate the electricat conductivitv ofgiven soil and water solutions'

10. To estimate alkalinity in water samples.

I l. To study the geological tirne scale

12. To study dilferent types of maps (Clirnate. Geological. Agriculture crops)

l3- Drau, the wind roses fiom the given data and conclude the results'

14. To determine the soil texture r'rith the help of the Soil Terture Triangle'

15. To determine available nitrogen in given soil sample by Kjeldhal method'

I 6. l o dcterminc liee CO: in difl'erent \\ ater sanl les.

dness of \\ ater

Suggested liva luation Methods

End 'f erm Examination:70lnternal Assessment: 30

JO ,- P racticu ntr Practicum

5. Class Part ic ipation

t0o Sem inar/Dernonstration/V iva-voce/Lab records etc

15

recut ion of the practical
b record, Viva-Voce. rvrite-up and

o M id-Term Exam

Part C-I-earning Rcsourccs

Recommended Books/e-resources/LMS:

L Rice. E. W.. Bridgew,ater. L. arrd Anterican Public Health Association (Eds.) (2012) 'ltandur
methods for the ixomination of y,ater ond \1,ostey,oter (Vol. l0). Washington. [)C: Anlerica

Public Health Association.

2. Bartram. J. arrd Ballance, R. (1996). Water quolity rn<tniloring: a prttclicol guide kt lhe design ant

implemenlation oJ-.freshtt'oter quolily studies ond monitoring programmes' CRC Press'

3. Jones. J. (2018). Soil analysis handbook o.l-reJbrence nteth<tds' CRC press'

4. Carter, M.R. and Gregorich, E.G. (2007). Soil santpling and ntethods of anall'sis' CRC press'

5. Boyd, C. E. (2019). llater quality; on inlroduclion' Springer Nature'
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on:

art rn t od u n

.Sc. Environmental ScienceName of the Programme
Ist semesterSemester

ractical-llName of the Course

24-EVS- l 06

c-2
00-499Level ofthe course
it

uslng
ist ica'l

analysi
ecolosic
loropfi'yl
ween C3

erpre
wth partmen

pollutan
cy

odel fbr

caa atre e octo oec an() n ret aterp
trd an ecS mt eth Scfi d o kr draua anq

I1Pea nrso Cs TTCo oatsta oo s')oL (vpp
l1sta daan can ere sre S no

a ad ade a no o
n Iteoc n ne an ad nalhcSti atel1'lt. -)o yz

dan 4C tSanm etbtoana p
h thAS e o stCS uodm c Seco o CAnoL 4
e co mcurvc e l') trogengro

xbo lTldanodm e
concentration

Course Learning Outcomes (CLO)
After completing this course, the learner will
be able to:

Practical TotalTheory
10 4

Credits

8 80er weekTeaching Hours
300 30Intemal Assessment Marks
70700
1000 100Max. Marks

6 hours0Examination Time
Part B-Contents of the Course

Contact ours

I. To estimate the chlorophyll content of C3 and C4 plants.

2. To determine the frequency distribution ofplants in a patch ofvegetation

by quadrat method.

3. To study frequency, density, basal areas of plants by using line tran

method.

4. To calculate the IVI ofvegetation ofa given area.

5. To calculate the Simpson index of plant diversity and to draw the dominanc

diversity curve.

6. To compare anatomy ofC3 and C4 leaves.

7. To study invasive species in a given area.

8. To find a correlation between two sets of data by using Karl's pearso

method.

9. To apply regression analysis on the given data.

Practicum Course (PC-2)

lr3I
'ffifikffiX'ls

ll

Course Code
CourseType

Pre-requisite for the course (if any)

End Term Exam Marks

Practicals
120



10. To prepare logistic grorvth curve tirr a hypothetical popu

I l. To calculate the measures ofcentral tendency fiorn given set ofdata by

using excel software.

12. To calculate SD variance and coefficient ofvariation lrom given set ofdata

by using excel software.

1 3. To prepare compartment model ol'N: cycle in grassland ecosystem

14. To prepare the flow diagram of century rnodel.

15. To estimate pollutant concentration over an area by box rnodel concept.

lat ion

Su ested Er aluation !lcthods
T 'f erm E \tnlrna tion: 70lnternal Assess ment:

0racticunr0ract tcu nl

o C lass Partic ipat itln
. Scm inar/Demottstrat ion/V iva-vocc/[,ab recolds etc

I
execution of the Practical

l.a l\ il- oce. !\ nte-up antcc(]

. Mid-Term Exanr
csolr Icc\earntnnrt

Rccom nren cd lloo c-resou
I Magurran. A. E. (2004). .\le a.utin44 Biological Divrsirt" Blacksell Publishing'

2 Molfes. M. c. (2015). Eutlog,: CotlL.cpt.\ und -.lpltliturirtn.s. McCraw-Hill Education.

3 Zar. J. H. (2010). Bitt.;rarisr ic'ul Analt:rls (5th ed.). Pearson.

4 Taiz. L.. Zeiger. E., Msller, l. M.. & Murphy. A. (2015). Plunr Physiologl- and Development

(6th ed.). S inauer Associates.
5 iouthwood. T. R.. & Henderson. P. A. (2000). Ecobgic'ol L4e thods (3rd ed.). Wiley-Blackwell.
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Session: 2021-23

Part A - I n t rotluctir-rn

M.Sc. Environmental ScienceName of Programme
lnd SemesterSe mestcr

NatLral llesottt-ce ManagctlcntName of the Course
4. EVCourse Code

( cr-5Course Type
,100-499Level of the course

NitPrc- uisite l'or the cor,rrsc (it'an
C-LO l: Accluire knowledge about water an

resources and thcir conser\alion an

management.
CLO 2: Become farniliar with various energy and

mineral resources and their environmental
irnpacts.

Ct.O 3: Obtain knowledge about forcst and nrarine
resources. range lands and deforcstation

CLO 4: Develop understanding about econornic
categories of resources, theories and

economically sustainable managetnent of
resources.

d land
d

eourse Learning Outcomes (CLO)
Afier completing this coursc. the learner will
be able to:

'fotal
I)ract icalTheory

'l0.1

Credits

.10,lHours per rveekTeachin
300i0lnternal Assessment Marks
10070End Term Exam Marks
r00t00 0Max. Marks

I hoursEsamination'l ime'

['art B-Contents of tlrc Coursc
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Und Ternr Exanrinltion: 70Internal Assessment: 30

7|t'[heo11:30Theory
-). Class Partic ipat ion
IOo Seminar/presentationi'ass i gn rnent/q u izlc lass test etc.:

t5o Mid-Term Exarn

Wlitten Examination

ResourcesPart (l-l,ea rnin
Recommended Books/e-resou rces/LMS :
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Session: 202{-25

ParlA - Introduction
M.Sc. []nvironmental Sc ienceName ol Programrne

Intl Sgnestet'Semester
Conscn ation and B iod ivcrsitlName ol the Course

-202\'[-l-Course Code
c('-6Course Ty

100-199Level ol the course
\il

P le- uisite 1br the course ( il anr )

Cl.O l: Beconre larriliar uith princip
conservation biology and acquire knowledge
about leve ls ol'biodirersitl

CLO 2: Build an understanding about biodiversity'
patterns. biodiversity of mangroves. wetlands and

coral ree t's.

CLO 3: Cain knorvledge about biodiversitl uses.

scrvices and threats to biodiversity (aquatic and

marine).
CLO 4: Becorne larriliar rvith the various biodiversitl

lcs ol'

conservation strate ies and a roaches

Course Learning Outcornes (CLO)
After cornpleting this course, the learner will

be able to:

'fotal
l'r'act icalTheorl'

l0.1

Cred its

I0Ir weekTeaching l lours
0l0lnternal Assessment Marks
010End Tertr Exarn Marks

l0

t00
70

0100Max. Marks
J hoursExamination Time

Part B - Contents of thc Coursc
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. Chanael. K.P.S., ShLrkla, c. and Sharma. N. (1996). Biodivcrsity in Medicinal ard.Aromatic Plants in Ind

Conservation and Utilization, National Bureau of Plant Cenetic Resources' New Delhi'

.Heywood,V.(ed')(1995).GlobalBiodiversityAssessment.UnitedNationsEnvironmentProgramm
Cambridge University Press, Cambridge. U.K
Hri on. tr.e. (994\. Biological Dr'clsit),: Tha Crrcristence .f ,\1:tccies on chunging Lunelscupe.r. cambridg

University Press. Carnbridge.
iirgfr,:.S.. Singh. S.p. anJCupta. S.R. (2015). Ecrlr41,. Ettt'intntncnt (tttcl Rcsource (onservatktn. S Chan

Publishing. Neu Delhi.
Soule, M]E. (ed.) (1986): Conservation Biology. The Science ofscarcity and Diversity. Sinaur Assoctates

1

lnc.. Sr"rnderland. Massachusetts

--1"-A.tV
Diractot
lrctituts ol Eovioomnhl Sludar

Kuruksheta UnlnnltY
Kurukshor}l36119

I tzt

t7

I



Session: 202{-25

Pa rt A - lntroduction
M.Sc. Envit ontrcntal Sc ienceName of Programme

Ind Sc r.ncstcrSelnestcr
[.nl ilonntental PollLrtiorlName of the Course

2'1- I -203Course Code
CC-7Course Type

.100-499Level of the course
NilPre-re uisite for the course if an )

( l-O l: Identil,r and qu
intcnsitr of ambie

('L.O l: lrnderstand thc

antifi the rnagnitude and
nr air oollution.
sources. elIects and control ol'

indoor air Pollution.
CLO i: Asscss ihe causes and sources of water and soil

pollution and to trcat thcm.
('LO 4: l.lnclerstand the sources and eff'ccts fate ol

noise and rad ioactive pollutants.

Course Learning Outcomes (

Alter completing this course, the learner will

be able to:

cl.o)

Total['r'ac t ica ]Theorv
-+04

Credits

l0IHours per *'eekl-each irr
-100l0lnternal Assessment Mar ks
10()7\)End 'lcrm Eranr Ma rks
1000100Max. Marks

3lroursExamination Time
Part I)-Contents of the (loursc
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(--ore Cou rse ((lc-ri)

Session: 202.1-25

\4.Sc. [in r irottttlci]tal Sciel'lceNarne ol'Prograntmc
Irrd Scmcslct'Semester

Environmental Methods and Anall tical '[ec hniquesName ot'the Course
-20.1M2.1-Course Code

t'c-8Course T
400-.199Level ol'the course

Nil
P re- uisite for the course il'an )

i t.o l : Lcat'n charltctcrs o
measurement ol' biodiversity with diffbren
methods.

CLO 2: Use microbiology knowledge and skills t
analyz-e environmcntal problems involvin
rn icrobes.

CLO l: Demonstrate a broad and coherent knowlcdg
and undelstandingofanalytical chemistr)' and

instru[)ental mcthods ol' analvsis (phototrctrr

theory and techniques for their measuremenls o

pollutants.

f r cgctation all

spectrophotometrY.
C[.O 4: Use spectrosco

various pollutants in

ch rornatography ).
oic techniques to analYze
en v ironment and understand

Course Learning Outcomes (CLO)
Alter cornpleting this course. the learner rvill

be able to:

'l'otal
I)ract ica I1heor1

I0+
C red its

.tr:l.lTeaching Hours per week
i0
100
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z. Clark. n.N. (|999). Spectroscopy o./.Rock'; and Minerols' und Principlas o/ Spactrosctlp;..
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Session: 2024-25

PartA - Introduction
Name of the Programme M.Sc. Environmental Science
Semester 2nd Semester
Name of the Course PracticalJll

Course Code M24-EVS-205
CourseType PC-3
Level of the course 400-499
Pre-requisite for the course (ifany) Nil
Course Learning Outcomes(CLO)
After completing this course, the leamer will
be able to:

l. Plot a standard graph or calibration curve and
determine protein concentration lrom an; sample.

2. Determine species diversitv indices from the given
community data.

3. Estimate Acid, Detergent. Fiber content lrom the
given plant material and oil content from given
seed sample.

4. Plot the waler budget of the earth, grounduater
system, sedimentary"basin, and soil typEs of lndia. ]

Credits Theory Practical Total
0 4 4

Teaching Hours per week 0 8 8

Internal Assessment Marks 0 30 30
End Term Exam Marks 0 70 70
Max. Marks 0 t00 100
Examination Time 0 4 hours

Part B-Contents of the Course
Practical's Contact Hours

l. To determine the oil content from various oil yielding plants by using
Soxhlet extractor apparatus.

2. To draw the calibrations curve of Bovine Serum Albumin with protein
binding dye (Brad ford method).

3. To determine the Acid Detergent Fiber (ADF) content from the given plant
material.

4. To determine the Simpson Dominance - Diversity Index from a given set of
community data.

5. To determine o, B and y biodiversity from the given set of community data.

6. To determine Shanon Weiner's diversity index from a given community data
set.

7. Visit the Herbal Garden (List of Medicinal Plants).

8. Discuss and plot the water budget of earth in Pi-Diagram

9. Plot groundwater system in a block diagram and show confined aquifer,
unconfined aquifer and artesian condition ofa well.

Practicum Course (PC-J)
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10. To study various designs ol'rooftop rvater

ll. Divide world into different natural regions and note their characteristic of
climate. soil vegetation flora and fauna.

12. To study the physiographic. soil type. vegetalion of India.

13. plot sedimentary basin map of lndia and delineate dilftrent petrolit'erous

basins.

14. To study the Moho's scale of hardness.

15. To study the physical properties oisome imponant minerals'

harvestirlg systems

estedlllaluationMcthodsStr
li nd 7ernr Era minat r{)n:

n te rn a lAssessmcn t: 0
racticu ntracticu nt

. Class Panicipation:
Io Sem inar/Demonstration/V iva-voce /Lab records etc.

oce. wnte-up an
he practical

ll
execution of t

fC CO tva-

r Mid-Term Exam:
artC-L Rrsortrcest2l l'll I Il

I . Magurran, A. E. (2004). Measuring Biological Diversiry. Blackwell Publishing'

2. Singh. J.S.. Singh. S.P. and Gupta, s.R. (2015). Ecolog,,. Envirrnment and Resource Conservatkn. S

Chand Publishing. Neu Delhi.

3. Aery. N. C. (2010). Manual of'environncntal anulysis Ane Books Pvt Ltd'

4. Mitchefl, B. (2013). Resource antl environtnenlal ntunaS\errerl Routledge

5. Jain, S. K. and Singh. V. P. (2023). Water resources systems planning und mQnagement ' Elseviet '
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Practicum Course (PC-{)
Session:2021-25

PartA - Introduction
Name of the Programme M.Sc. Environmental Science
Semester 2nd semester

Name of the Course Practica[-lV

Course Code M24- EVS-206

CourseType PC

Level of the course 400-499

Pre-requisite for the course (ifany)
Course Learning Outcomes (CLO)
After completing this course, the leamer will
be able to:

I

3

4
ambient air

Credits Theory Practical Total

0 4 4

Teaching Hours per week 0 8 8

Intemal Assessment Marks 0 30 30

End Term Exam Marks 0 70 70

Max. Marks 0 t00 100

Examination Time 0 4 hours

Part B-Contents of the Course

Practicals
ontact rs

I . To compute the Mean Annual Increment (MAI) and AmuaI Increment (AI) in a

forestry plant area for given set ofdata

2. To analyse above ground and below ground productivity of an agroforeslry system on
the basis Dbh .

3. To determine the total plant biomass ofa grass land system by harvest method.

4. To determine the dissolved oxygen (DO) content in a given water sample by

WINKLER's Method.

5. To determine the carbonate and bicarbonate conlent from the given water sample.

6. To determine chemical oxygen demand (COD) ofa given wastewater sample

7. To isolale and enumerate micro-organisms from soil by serial dilution agar plating

method.

8. To isolate Vesicular Arbuscular Mycorrhizal (VAM) spores from the soil.

9. To measure the concentration ofparticulate matter PM2.5 using High-volume sampler.

10. To measure the concentration of particulate matter PM l0 using High-volume sampler.

1l.To Measure the concentration of Carbon Monoxide (CO) Using Non-Dispersivf

W"*Y:^\a\s\ud\es
il""^$lBt

/rYY

v

ot
and and
assess soil

2. Evaluate the forest and productivity anr

water samples
assess and USCS.

matler and different gases in th,
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l1

Infrared (NDIR) instrument.

To measure concentration of NO2 concentration using the Jacobs & Hochheis
method.

To determine the concentration ofSO2 using modified West and Geake method.

To prepare basic solid media and to study microflora ofindoor and outdoor air.

To perform Lactophenol blue staining offungi isolated from air.

To determine trmax ofthe given chemical compound using spectrophotometer.

13.

14.

15.

16.

Su csted Evaluation Methods
ntcrna Assessment: n erm Examlna n

i Practicum 30 i Practicum 70
o CIass Participation: 5 Lab record, Viva-Voce, write-up and

execut ion ofthe practical 
'

o Seminar/Demonstration/Viva-voce/Lab records etc. : l0
. Mid-Term Exam t5

Part C-Lea g Resources

Recom mended Books/e-resources/LMS:

l. Hurst, C. J., Crawford, R. L., Carland, J. L. and Lipson, D. A. (Eds.). (2007). Manual of
environme ntal microbiologt. American Society for Microbiology Press.

2. Pansu, M. (2006). Handbook ofsoil analysis. Springer.

3. Paul, 8., & Frey, S. (Eds.). (2023). Soil microbiologt, ecolog,, arul biochemistry. Elsevier.
4. Pavia, D. L., Lampman, G. M., Kriz, G. S. and Vyvyan, J. R. (2015). lntoduction to

spectroscopy.

5. Rice, E. W., Bridgewater, L. and American Public Health Association (Eds.). (2012). Standard
methods for the examination o/water and wastewater (Yol. l0). Washington, DC: American
public health association.

6. West, P. W. and West, P. W. (2009). Tree ondforest measurement (Yol.20). Berlin: Springer.
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Programm e Lelrning Outcomes (PLOs) for PG Pros rammes in Anplied

,{ fte r th e conrpletion of Master degree in Applied Geology the studcnt
rvill be ablc to:

PLO-2: General Sk ills Acquire th e general skills required for performing and accomplishing the i

tasks as expected to be done by a skilled prof'essional in the fields of
A licd Geolo

PLO-3: l'echnical/
Prolbssional Sk ills

PLO-5: Application of
Knor.vledge and S kills

PLO-6: Critical
thinking and Research
Aptitude

PLO.8:
Capabi I ities/qual ities
and mindset

PLO-9:
Employability and job-
read :lills

Demonstrate the learning of advanced cognitive technical/professional
skills required for completing the specializcd tasks re[ated to the
profession and for conducting and analyzing the relevant research tasks
indiff'erent domains of the A lied (l co lo
Eftectively communicate the attained skills of the Applied Geology rn
lve I I-structured and roductive manner to the societ at lar e.

Apply the acquired knowledge and skills to rhe problems in the subject
area, and to identily and analyze the issues where the attained knowledge
and skills can be applied by carrying out research investigations ro
fbrmulate evidence-based solutions to complex and unpredictable
roblems associated with the field olA lied Geol or othenlise

Attain the capability ofcritical thinking in intra,/inter-d isciplinary areas of
the Applied Geology enabling to formulate. synthesize, and articulate
issues for designing ol research proposals. testing h.vpotheses. and
d rarvin infelences based on the anal SIS.

Knolv constitutional. humanistic. moral and ethical values, and
intellectual property rights to become a scholar/professional with
ingrained values in expanding knowledge fbr the society, and to avoid
unethical practices suoh as fabrication, falsitication or m isrepresen tation
of data or committin lansm.la
t.o exercise personal responsibility for the outputs ofown lvork as well as
oi group/team and fbr managing complex and challenging work(s) thar I

requ ires new/strategic approaches.

Attain tlre knowledge and skills required lbr increasing employment
potential. adapting to the future work and responding to the rapidly
chan dcmands of the em ployers/ind ustry/society with time.It

PLOs Nlastcr D ree in A lied Geolo

PLO- l: Knowledge and
Understanding

amental and advanced knowledge olthe subject and
understanding of recent developments and issues, including methods and

Demonstrate the f'und

techni lied Geoloues related to the A

PLO-4:
Communication Sk ills

1\a7

Geology as per NEP-2020

I PLO-7: Constitutional, I

Humanistic. Moral 
]

I 
Values and Ethics 

I

I

G:-:,=



**#-#-il###;3#*[T[$d'"'-iry"r'i*-:ili*
Framework-2

Scheme-P
Exam
inatio
n
hours

Total
Marks

End
Term
Examina
tion
Marks

lnternal
Assessm
ent
Marks

Contact hours Per

week
L: Lecture
Pl Practical
S: Seminar

Credits

TotalPSTotal

TheorY
(ry
Practical
e)iSemin
Br (S)

Nomenclature
of course

Course
Code

Course
TYPe

31007030400
4

Fundamentals of

GeologYJ
M24-
GGY-
l0l

CC.I
3100

3040It'
Fundamentals of
GeologYJI

M24-
GGY.
102

CC-2
31007030004.1I

Phvsics an'.i

chemistry of
the Earth

M24-
GGY-
103

CC-3
3r007030014I

MineralogY and

Crystallograph)
M24-
GGY.
104

CC-4
4r007030800-1

CeologY LrbJ
(Practical based

on M24-CCY-
1o l, M24-
GGY-I02 &
Field Work)

PC-I

41007030
00:l

P
GeologY LabJl
(Practical based

on M24- GCY-
l0l & M24-
GCY-104)

M24-
GGY-
106

500)000

26

)SScminarM24-
GCY.
l0?

SEMINAR

3100'/0
30,104,1'I

Palagontology
and StratigraphY

M24-

201

CC-5

31007030.l00
1IStructural

Geology and

Tcctonics

M24-
GGY-

cc-6

3l0o70300 4uI
'tt'Environm€ntal

Geology
M24-
GGY-
203

CC.1

103040 04,1t-SedimentologY
and
Geomorphology

M24-
GCY-
204

CC.8

PC.] M24-

205

CeoloS) Lablll
(Pracfica/ based
on M24- GGY-

26

3

2

l\qt

1

I

I

1

l

i

I

I

I

l

I

1

\
I

I

M24-
GGY.
105

I

I
I

l

I

1

ll
I

1

\

l,l

t

L

4
T

70
04

0

8
P

88

50

0

100

l0t)



20t & M24-
GGY-202)

PC.4 M24-
GGY-
206

Geology Lab-IV
(Practical based
on M24- GGy-
203 & M24-
GGY-204)

P 4 0 0 8 8 30 70 t00

CHM M24-
CHM
201

Constiturional.
Human and
Moral values.
ANd TPR

T 2 0 0 2 l5 35 50 3

CC.9 M24-
GGY-
30r

Advanced
Igneous and
Metamorphic
Petrology

T 4 4 0 4 30 10 r00

CC.IO M24-
GCY-
302

Geohydrologv T 4 4 0 0 4 30 70 r00 3

M24-
GGY.
303

T I 4 0 4 30 70 3

M24-
GGY.
104

Geoscientific
Instrumenhtion
and Analytical
Techniques

T .l I t0 70 100

M24-

305

Isotope
Geochemistrv.

T 1 4 0 0 4 30 70 I00

DEC- I

(Any one
from
M24-
GGY-
303t304t3
05/306)

M24-
GGY"
305

Sequence

Stratigraphy
T 4 4 0 0 4 30 70

M24-
GGY-
307

Engineering
Geology

T 4 1 0 0 4 30 70

M24-
GGY-
308

Computational
Geology

T 4 4 0 0 .1 30 '70 I00 3

M24-
GCY-
309

Gemolosr T l I 0 0 l 30 70 100

t) .l 30 70 100 -lr l l 0

DEC.2
(Any one

from
M24-
GGY-
307/30E/3

09/3r0)

M24-
GGY-
310

Geoexploration

100
Geology Lab-V
(Practical based

ON M24. GGY'

301. M24-

GGY-302 &
Field Work)

M24-

OGY-

3ll

-t100't0
800

t
P

Geolo$/ Lab-VI
(Practicalbased
oo DEC-I &
DEC-2)

M24-
GGY.
712

-l

3
26

3

\ \Y\

I

Coal and
Petroleum
Geology

tl
I

I I

.l
i

i
i i

I

l

I

i
I

I

J

I

I

l

I

i

l

I

Y
l

i
I

l t' ltl
I

I I i

I

I
IJ

II

3
i
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J

II

I

I

I

I

tl

o1

I

i00

o iolo i

i

ll

I

i I
I

ltt

li

I
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/

i
I

i

I

i
100 3

J

I
I

l
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,1

Ot;('
/'I_o be

. fered to
e

,tudents
of other
departme
nts)

DEC-4
(Any one
from
M24-
GGY-
401t404t4
09t4tol

l5 500 0 2 l5T 2.
,M24-

OEC-
3t8

Gcoscience and
Societ)

,1{) 100 34 0 0 { 30I 4CC-I I M24-
GGY-
401

Geoinlbrmatics

30 704 0 0 4T 4CC.I2 }l24-
GGY-
402

Palaeoeco logy,
Palaeoclimatolo
gy and
Palaeogeography

70 100 3.l 0 I ]0r -1M24-
CCY-
403

Applied
Ceochemistry

ll0 704 0 0 .lM24-
GCY-
404

Oceanograph)'
and Marine
Geology

'70 1000 0 I l0.1 .lM24-
GCY.
405

Surveling T

i0 '70 r00.l 0 0 .lI 4

D!C-3
(Any one
from
M2,l-
GCY-
103/404t4
05/406)

M24-

406

Orc Ceology and
Mineral
Economics

,r7tJ t004 0 4 30t' !M24-

407

Mining Geology

100 -l0 4 30 1t)lDisaster
Management

l-M24-
CCY.
408

7t) I0t) l0 .t l0-1Geomcchanics IM24-
GCY.
109

330 '70 100I 0 0 -l'I {M24-
GGY-
410

Field Geology

100 .l0 0 t3 ll 30 10M24-
CGY.
4|

Geology Lab-
Vll (Practical
based on M24-
GGY-401 &
M24-GGY-402)

P lPC-?

{30 '70 l0t)-l 0 0 t3 8PC.8 M24-
GGY.
412

Geology Lab-
VIII (Practical
bascd on DEC-3
& DEC-4)

50

l6

0 I5 l5lif ( M24-
CGY.
4r3

Entrepreneurship
Approaches in
Ceology

I 2

Or
(Scheme ofSemester lV when a student opts for Dissertation or Project Work)

('(- -t I M24-
GCY-
401

Gcointd malics I I -l 0 0 .l 30 l0 100 I
.l

I

lt9

I

I

I

l

I I

I

I

I

I

I

I

I

I

I

I

I
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DEC.]
(Any one
from
M24-
GCY-
4071404t4
05/406)

M24-
GCY-
403

Applied
Ceochemistr-a

T l J 0 0 -1 l0 70 t00 l

M24.
GCY.
404

Oceanography
and Marine

Geology

.T l l 0 I 30 70 t00

M24-
GGY.
405

Surveying T I 4 0 0 4 30 70 100

M24-
CGY.
406

Ore Geolo$/ and
Mineral

Economics

.f
4 I 0 0 4 30 't0 t00

DEC-4
(Any one
from
M24-
GCY.
407140aA
09/4r0)

M24-
GCY.
40'1

Mining Geology 'l .l I 0 0 l 30 1o 100 l

M24-
GGY.
408

Disasler
Management

T .l .1 0 0 { l0 70 r00 l

M24-
GGY-
409

Ceomechanics T 4 4 0 0 { 30 '70 100 .,]

M24-
GGY-
410

T ,1 J l0 10 100 l

EEC M24-
GCY.
413

Entrepreneurship
Approaches Ll

Geology

T 2 2 0 0 2 l5 35 50

Dissertati
on,Proiecl
work

M24-
GCY-
414

Dissenation t) t2 0 0 0 0 300 300

TOTAL CREDITS r08
.I'OTAI, 

MARKS 2700

26

5
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Name of the Course

02YGG
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Course T 400-499
Level of the course
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Sessiorr:2[21-25
Part A - Introduction

Name of Pro rant111e M.Sc. Applied Geology

Semester I

Name of the Course Phy'sics and Chemistry of the Earth

Course Code M24-GGY- 103

Course CC-3
100-499
NIt,

Course Learning Outconres (CLO)
After completing this course. the
learner will be able to:

CLO I 03.1 : Know about the Earth and its

relalion to other planets. lrnportance ofEarth
science to mankind.
CLO 103.2: Acknowledge earth's interior and

the dynamic processes ol Earth.
CLO 103.3: Understand the concept of Earth's
magnetic field and its application.
CLO 103.4: Understand tectonic evolulion of
the Himalayas and the Indian shield the

signilicance of geochronology. dating
techniques.

Credits Theory Practical lbtal
+ 0 l

l'eachin Hours r week I t) l
Internal Assessment Marks 30 0 30

End Term Exam Marks 7o 0 10

Max. Marks 100 tl r00

Irxamination l-ime S holrls
l'art B- Contcnts of the Course

nstructions for Pa r- Sctter: The examiner will set 9 questions asking two questions
tiom each unit and one cornpulsory queslion by taking course learning outcomes (CLOs)
into consideration. The compulsory question (Question No. l) will consist at least 4 parts
overing entire syllabus. The examinee will be required to attempt 5 questions, selecting
ne question fi'om each unit and the compulsorl queslion. All questions will carry equal

rks.
U nit Topics Contact

Hours
I Theolies of origin of Earth: Catastrophic and evolutionarl,

theories. Brief review of knowledge about the solar systenr.
Aburdar.rce olthc elements in tlte sola.sl,stem and earth. The Earth in
relation to other planets and major surface lbatures olrhe Earth.
lhe Earth-Moon s\ stenl

l5

II 'l-he Earth's interior: the
lorv veiocity zone in the
minelalogr of the Earrh's

narture of the crust-mantle boundan, l5
upper mantle. chemical composition
crusl. mantle and core. evidence 1io

expclimental petr.ologl & study of nreteorites, gcrochemica
evolution ol tlre Earth, thennal etohrtion and statJ of Earth
continental and oceiuic heat llow and convection in martle.
E artbquil /iC I()bal _sll l c t Earl h rnal structUrel .v l II tc
U l ri. e'altlr s

c ccl fi'o
s

s I S I1l o o

s l

cot'lluten tal dri c ficl
l-i

I

\\ s7

I Level olthe course
Pre-requisite for the course (ifany)

I



origin of geomagnetic fields, paleomagnetisr4 polar wandering, sea

late tectonics. tri &le unctions, hotfloor
Major features of the Earth's gravitational field and thei
relationship with tectonic processes in crust and upper mantle
Geochronology: radiometric dating and its significance. mountain bel
and new global tectonics, tectonic evolution ofthe Himalaya and
Indian shield.

l5

Total Contact Hou 60
Su ested Evaluation Methods

lntern al Assessment: 30 End Term Eramination: 70

i Theo 30 z Theo 70

. Class Partici atlotl 5

test etc.:

r5

Written Examination

Pnrt C-l,earnin Ilesou rces
Recommended Books/e-resources/LMS :

1. The Solid Earlfr, Fowle( C.M.R., Cambridge University Press, New York,
2. Understancling Earlh. Gauss, I.G., Smith. P.S. and Wilson, R.G.L.. MIT Press.

3. The Dynamic earlh - A textbook in Geosciences. Wyllie, P.J., Wiley.
4. Physics and Geologt, Jacobs, J.J., Russel. R.D. and Wilson, J.T., McGraw Hill.
5. Fundame nl a I of G e ody nomic s. Schiedegger. A.E.. Springer.
6. Aspects of teclonics: Jbcus on south-central .4sia, Valdiya, K.S., Tata Mc Graw Hill.
7. The Inaccessible Earth, Brown, G.C. and Mussett, A.E., Chapman and Hall.
8. {Jnderstanding the Earth. Brown, J., Hawkesworth, C.,and Wilson, C., Paperback

Book Depository, U.S.A.
9. Earth, Siever, R., Frank Press.

10. Plate kctonics & Crustal Evolution, Condi K.C.. Butterworth-Heinemann Ltd

\\ i8

I

I

I

I

I

'n9I

I

.Seminar/presentation/assignment/quiz/class I l0l

o Mid-Term Exam:

0."--=-



Session:2024-25

M.sc A Iied Geolo
Part A - lntroduction

-irne olPro llnlnle
ISemester
Nlineralogy and CrystallographyName of the Course

M24-GGY-104Course Code
CC.4
400-499Level olthe course
NtLPre-re uisite lbr the course (if
CLO I 04. I : Undersland crystal systems

CLO 1 04.2: Recognize optical properties of various rrineral
groups and its application in various geological techniques.

CLO 104.3: Know about mineral optics and structure.

CLO I 04.4: Learn about crystallography and to infer the

environment ol formation ol minerals.

Course Learning Outcomes (CLO)
After completing this course, the learner will
be able to:

Practical lbtal'fhcorl
l4 0

Credits

Il iler week'feachin Ilours
3030 0Intemal Assessment Marks
1070 0End Term Exanr Marks
1000I0t)NIax. Marks

3 hoursExamination 'lin.re

Part B- Contents of the Course
The examiner will set 9 questions asking two questions from each unit and

ne compulsory queslion by taking course learning outcomes (CLOs) into consideration. The compulsory

ucstion (Question No. l) will consist at least 4 parts covering entire syllabus. Thc'examinec will be required

o attempt 5 questions, selecting one question liom each unil and the compulsory'question. All questions wi

carl c ual marks

nstructions for l'a cr- Sctter:

ll

Contact Hours'fo tcsUnit
t5Crystals: Dqt'initiou. elements of symn.retry, notations-Weiss and millel

space lattice. Morphological classitication of crystals into systems

rymme4- classes (llololrcdral classes). Twinning in crystals. Projections i
antlcrystals - helical. stcrcosco olllc

15II Pleochroic scheme of minerals. Extinction phenomenon: Extinction

angle and its determinations. Interlbrence phenomenon. order of interferen

colors and figures, Uniaxial and biarial minerais: optical indicatrix. Optic
S1

III Stnrctllre ol'silicate minerals: neso-. soro-. cyclo-. iono-. phyllo- an

tecto-silicates and dreir lrearilg on properties of minerals. Study of th
following mineral g,roupVminerals with relbrence to struclure, PT - stability
physical. chemical, and optical properties, and their mode of occurrence
quartz. l'eldspar. f'eldspathoid, pvloxene" amphibole. olivine, mica- cla
minerals. gamet. altu.nino-silicates. staurolite. epidote. zircon, sphene. zcolite
carbonate. and lros hatcs

l-5

IV Crystal defbcts (point. line and pltmar). Basic ooncepts olmineral stability
wilh emphasis on solid solution, exsolution and ordering. Crystal chemistry
involving atomic substitr.rtion (simple, coupled) and solid solution betwe
dillbrent end members.

l5

Total Contact Hou 60

l\s?

Course

II

I

I

I

I

I

I

I



Internal Assessment: -30

Su ted Evaluation Methods
End Term Examination: 70

Theorv 30 ; Theory: 70
o Class Participation: 5

o Seminar/presentation/assignment/quilclass test etc l0
. Mid-Term Exam l5

Written Examination

Part C-Learning Resources

5.

6.

7.

8.

9.

10.

ll.
12.
t3.

An Introduction to the rockJbrming minerals, Deer, WA., Howie, R.A. and Zussman, J.. Prenlice
Manual of Mineralog,Klein, C. and Hurlbut, Jr.C. S., John Wiley.
lntroduclion to Minerol Sciences. Putnis, A., Cambridge University press.
Mineralogical phase equilibria and Pressure-Temperature-Time paths, Spear,F.S., Mineralogical

Society of America Publication.
Optical Mineralogt, Phillips. WR. and Griffen. D.T., CBS publishers.
lntroduction to crystallography. Phillips, F.C.. Longman Group Publication.
Dana's textbook of Mineralogt, Ford, W.E., Wiley Eastem.
Rutley's Elements of Mineralogt, Read, H.H., CBS publishers.
Mineralogt, Berry. Mason and Dictrich, CBS publishers.
Optical Minerulogt, Ken. P.F., McGraw Hill.
Elements of Optical Mineralog,' I & II, Winchell. A.N. Read Books.
Praclical Manuul of crysral optic.r, Babu, S.K. and Sinha, D.K., CBS Publishers.

1

2
J

4

t-lall.

Mineral o?Iics, Phitlips, R.W, Freeman & Company, USA

Rccommended Books/e-resourccs/LMS:

\\e

__l

I

I

I

I

I

I

Ct=-r=r=



Scssion:2021-25

Part A - Introduction
Name of the Programme M.Sc. Applied Geology

I
Name of the Course Geology Lab-l

(Practical based on M24- CCY-101, M24- GGY-102 & Field
Work.1

Course Code
Course Type PC-I
Ler el of the course 400-499
Pre-requisite for the course (ifany) Nil_
Course Learning Outcomes (CLO)
After completing this course, the
learner will be able to:

CLO 105.1 : Get practical knowledge about fundamental and

applied aspects of the pelrology, palaeontology, structural
geology and surveying.
CLO 105.2: Preparation of geological cross sections ofbasic
geological maps.
CLO 105.3: Get treld exposures where they can identifi
minerals, rocks, structurcs & their geological observations.

CLO 105.4: Do the basic geological mappi

Credits Theory Practical Total
0 l 1

Teaching Hours per week 0 tt li

0 i0 30

End 'Ierm Exam Marks 0 70

Max. iVlarks 0 100 r00

Examination Time 0 4 hours (or as decided by PC}BOS)

I'urt I]- Contetrts of thc Course
Practicais (lon tact Hours

I
2

3.

4

tr

Megascopic properties ol impo(ant rocks in hand specimen.

Elementary exercises relevant to recognition of iotds, faults and

unconfbrmities on maps and in models. Preparation ofgeologicaI cross

sections lrom Geological Maps.
Megascopic study of important fossils. Study of important
stratigraphic rocks in relation to Geological time and mineral deposits.
Preparation of site plans with the help ofchain, tape and plane table.
PLofiling using dumpy level and determination of height using
theodolite. Use of field instnrments viz., clinometer, brunton, prismatic
compass, abney level, altimeter and pedometer. Study of Toposheets,
contour maps and total station.
The following activities rvill be performed by the students durir.rg about
one-week Geological Field u,ork and have to submit Field Work
Report.
a) Sampling.
b) ldentification of Minerals, Rocks and Structures.
c) Preparation ol Geological Maps.
d) Measurement of Structural Features.
e) And other Gcological observations.

Il0

10

\r 6

Semester

M24-GGY-105

lnternal Assessment Marks

I

I

I

I

I

in the lield.

U\t-:-



Internal Assessment: 30

Suggestcd Evaluation Methods
End Term Examinalion: 70 -

2 Practicunr 30 > Practicum 70

o Class Participation: 5

o Seminar/Demonstration/Viva-voce/Lab records etc. : 10

o Mid-Term Exam: l5

Lab record, Viva-Voce, wdte-up.
execution ofthe practical, Field work and

Field Report.

Part C-Learning Resources
Recommended Books/e-resources/LMS:
l. An Outline of Structurql Geolo4yt, Hobbs, M B.8., Means, W.D. and Williams, P.F., John

Wiley & Sons.
2. Ore Depsits oJ lndia, Gokhale and Rao. Thomson Press, Delhi.
3. Rutley's Elements oJ Mineralogt, Read. H.H., Springer.
4. Surveying Volume L Punmia, B.C. and Jain, A., Laxmi publications (P) Ltd.
5. Surveying Volume 2. Punmia, B.C., Laxmi Publications (P) Ltd.
6. India's Mineral Resources, Krishnaswami S.. New Delhi, Oxford and IBH Pub. Co.
7 . A Handbook oJ ntinerals, Crystals, Rocks and Ores, Parmod. A.O., New India Publishing

Agency.
8. Field Geologt, Lahee, F. H., CBS Publisher.
9. Introduclion To Geological Structures and Maps, George M. Bennison, Routledge.

1t62,

I

I

N\:-'

I

I
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PartA- ntroduct lonI
M.Sc. A Iied Geolo
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0 30l0er weekFIours'feachin r-) 70
70Skl'aMl'lemSSSCSa1t'11tenI 0
100ksLirMxamEr[le'i'd11E 0 PGBOSbddCdecAS1'oSILIoh4

SkAIMMax 0
onnaxamE rSu0ttcttn a0C

erSouCehtfostnetnoCBrtPa
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Session:2 $24-25

M.Sc. APP lied Ge ologl

Name of the Programme
I

Semester Seminar
Name of the Course

701YGG1M2
doCeursoC Scmitlar

nar'/

'f poursC EC/EECoCHM/enl1C/SC/P!lC/DC 400-499
Level of the coLrrse int ICpweroe poth pIEP1 pare071oLC todltae1manneeffectan1n

il
at

h
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eecnCdnco

sentation
improve

able to:

oCLS )col11 (tOutarn ngLeLITS0C beearnertheltetlI gmco pAfter
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Max Malks 0

Inle
SkMarntessl1.lSSCrnal 50
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Name ofPro ralnnt e

Sessi on: 2024-25

tiPart nI trod uc on
Semester M.Sc. A lied Geolo

IIame of the CourseN

oC ut's oC ed riPa a neo Ito o na Sdg)' atr ra hp v
Cor"rrse T 2M 1- GGY 20

CVL fo th cours
aa-{

Pre- ifu S 1lte l'o th e oC ru S

400-499
NILCourse L

After com
be able to:

earll ln uo Ct eon.r S LC O( )
llletp th S oc UIS e.

Un
fo

ti di

tr

LC o 20 ed rS tand d ifferent CS ofpty SS s andrhe r arlouS u SSE to n.t ank nd
CL 2O 0 2 Ge o kr.ro abo tI tlr t)e o cal 1lm eScale and stra h Crap S on of in adiLC o 02 J Pro de kno ed e re ardg ng ar o t_tsES ofty dp e S spo f(] tco S epetro unI dan alco th ll'eSdi tri bu t.to and use fir n sS to mank lndCLo 20 4 nU d drstan rh bAS cS and IIN oftanp ce ofus s1a bna e de o 111 1t itnp d ile l'o]lln ]le al o o ocso 9\

Th Practical Total

Credits

4 0 1
Teachin Hours er week

4
0

4
nI emal ASSessnlen MarkS

30
30

dEn 1'ernl Exam MATkS
70 0 70

Max Mar sk
100 0 100

Exam na o1i Tn lne
3 hours

Pa B-rt Con t ne ts o t th c

Unit

cti fo
sri

by

sti sriecting

ns tru on s r Pa rc sett rc ln Xamt ner S 9et ued o0 NS1l q askc0 inn1 twulso o ues NSop Ii lroES q e111ry no ilq ch LIIIak n cou arn l1 ou tco t.t l s111 Sul op uestl COry on ll5q LI ed 3rest t o1)o t'l(a ON TheCo SIn) S a cast 4 Coeln pafls e nfl ne tlre sg ba USv Thattenl 5 eup (]NS Sq e no eLI11t o ilu froos q t1') achSue tlO lt unl danue S ons alLI

Contact Hou rsI

hi

ert ebra te alP o tol1 o E () huv no fo horse han dal.)ep lnanIn rt br Peat a aeo lt o t) F.I cI'Tgv no AI on1 ho orp dan e() oh sto fo Bry ra hiC o dso Mo LIn s Tl' obca. CS EC on ed rn.) s andDalaeo botan Generalv C 5AS fi llc tlo1l fo an t k dnp o l.l')on1 ho o daJl c aS s fic tlit l1o Io Go d1.1 ana oil ra

l5

15

lication of Microfossilsand ollen. A

fofo \4
rap

1'e

M c ae 1to to oropal Sam n dan Sp iim ap on echllrepar r.Il U rq1n IOC SS S o ho o Crp ASS fig)' ca no oCC o and Sgv tratl h cd S
gbl'l utl t.lo oI oS alr cod Foraa. m ]t ra C ono od tSn Rad o art NSil

S Ic fl0 a a St.- l-la Cd h 11tr 7.Oo San aP no os om ho o o SI Srp c pore

II

at1atatuphiatl
ntroducphhy

bri

oIco ltIICo Ich C cytrSreIc gfap0n enmcatrSI0d0 e or
b'C I1lo cecerhto ptsontit' ebastratod vca ptra ahST dap udC]gr pAIharwDhtI IAIASan pamPrechtrS a ap vc greLI l-IeS q

LIroIsuhD edanandt-I h

tlt

\\t6

0

Course

A.

the leamer will
i

i

I

(CLOs) inro
will be required to

theAll will marks.

Graptolites.

I

G'-tzz'

15



IV Paleozoic stratigraphy: Spiti and Kashmir. Mesozoic Stratigraphy:

Gondwana Supergroup, Deccan Traps. l'riassic ol Spiti, Jurassic oi
Kutch. Cretaceous of Tricl-rinopoly. Mesozoic stratigraphy (Spiti,

Kutch. and Nannada Valley. Cenozoic stratigraphy of Shimla
Hirnalayas: Siualiks, Subathu, Dagshai and Kasauli. Indo Gangetic

alluvial plains.

1_i

Totnl Cont:rct Hou 60

Suggested Evaluation Methods
Intern:rl Assessment: 30 End Term Examination: 70

> Theory 30 F Theorl': 70

o Class Participation: 5 Written Exan.rination

. Seminar/presentation/assi gnment/quilclass test etc. : It)

o Mid-Term Exam: 15

Part C-Learning Resources
Recommended Books/e-resources/LMS:

l. Palueontologt, Jain. P.C. and Anantharaman, M.S.. Vishal Publishing Co.

2. Essenrial.s ti paleobotany. Shukla. A. C.. & Misra, S. P.. Vikas Publisher.

3. Intertabrctte Polueonlolow* and Evolution. Clarkson, E.N.K., Blackwell.

1. Paldeontology- The record oJ'life, Steam. C.W. & Canoll, R.L., John Wiley.

5. Bringing Fossils to Life- An introdttclion to Palaeobiology. Prothero, D.R., McGraw Hill.

6. Foraminifera, Haynes, J.R., John Wiley.
7. Elements of Micropalaeontologt. Bignot. G., Graham and Trotman. Springer.

8. Inlroduction to Mic'rofossils, Jones, D.J., Hafner Publishing Co Ltd.
9. MicroJbssils, Brasier, M. and Armstrong. H., Wiley Blackwell.

10. Invertebrate Fcr^rsi/s, Moore, Lalicker and Fischer, McGraw Hill.
1 t. Principles of Invertebrate Palaeontology, Shrock and Twenoffel, CBS Publishers.

I2. Essentials of Palynology, Nair. P.K.K., Asia Pub. House.

1 3. Palaeontologt Inverlebrale, Woods, H., CBS Publishers.

14. Vertebrate Palaeontologi, Ramer. A.S., Univ. of Chicago Press.

I 5. Precambrian Geology,: The D1.'namic Evolution of Continentol Crust, Goodwin, A.M.,
Academic Press.

t 6. Principles of Sedimentologt and Stratigraphy, Boggs, Sam Jr., Prentice Hall.

I7. Prec'ambrian Geologt of lndia, Naqvi. S.M. and Rogers, J.J.W.. Oxford Univ. Press.

t 8. Geolog, oJ' India utd Burnra, Krishnan, M. S., CBS Publishers.

19. Ceology of India. Wadia, D.N., Alpha Edition.

20. Fundomental oJ Historiccrl Geologgt and Stratigraphy, Kumar Ravinder., New Age Intemational

Publishers.
21. https:i/ervankosh.ac.in,/tritstrean/1 2i.Ed789/69603/ I /Block-2. od1'

22. https://ensn.inllibnel.ac.inr engnd aia,/u l) loads/ensn conlerr!/S0000 1 4ER/PO0027 4 I M027 5 I I IET I
I 5 l920.l0l2paper4nrodule 37 ete\t.pdl
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Session:2024-25

Part A - Introduction
Name of Pro nle M.Sc. A lied Geolo
Semester II
Name of the Course Structural Geologl and Tecton ics

Course Code M24-GGY-202
Course T CC-6
Level of the course 400-499
Pre-re uisite for the course il an NiI
Course Learning Outcomes (CLO)
After completing this course, the leamer will
be able to:

CLO 202.1: Leam the concept and tectonics of
delbrmation strucftres.
CLO 202.2: Know the Kinematics of deformed structures
and is significance.
CLO 202.3: Leam the concept ofpetrofabric analysis and
relationship between crystallizafion and deformation.
CLO 202.4: Understand Himalayan Orogeny. various
Map projections and its applicabilitv in field and to the
socl

Theo Practical TotalCredits
4 0 4

Teachin Hours week I 0 4

Intemal Assessment Marks 30 0 30
End Term Exam Marks 70 0 7o
Max. Marks 100 0 100
Examination Time J hours

Part B- Contents ofthe Course
The examiner will set 9 questions asking two questions from each unit

nd one compulsory question by taking course leaming outcomes (CLOs) into consideration. The
mpulsory question (Question No. l) will consist at least 4 parts covering entire syllabus. The

inee will be required to attempt 5 questions. selecting one question from each unit and the

Instructions for Pa er- Setter:

om uestions willlso uestion. All e ual marks.
Contact HoursUnit To lcs

t5Mechanical principles and properties of rocks and their controlling
factors. Theory of rock failure. Concept of stress and strain and their

relationships of elastic, plastic and viscous materials. Srain markers in
deformed rocks. Behavior of minera.ls and rocks under delbrmation

l5II Fold: mechanics of folding and buckling. Fractures and joints: their

nomenclature. age relationship, origin and significarrce. Causes and

dynamics of faulting. Strike-slip fauls. normal faults. reverse faults and thrusts,

ovefihrusl nappe. klippe and window. Planar and linear fabrics in deformed

rocks, clmsification and significance. Structual behavior of diapirs and salt

domcs
l5Concept olpetro-fabrics and symmetry: objective, field and laboratory

techniques. T1'pes of fabrics. Time relationship between crystallization
and delormation

III

t5

Fore arc basin and Back arc basin. Stud

Major tectonic division of Himalaya. Collision of India with A
Evolution of Volcanic Island Arc. Indus-Suture Zone. Emergence

s ia.

and

a.evolution of

IV

ttte

I

I

I

I

I

I

I

I

I

I

I

I

I
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ol ster eo ectionc
60Total Con tact Hou

Su estcd Iivaluation Methotls
End 'Icrm Examination: 70Intcrnal Assessmcnt: 30

7030 2 Theoi Theo
5r Class l'artici tlor.r:

10o Seminar/ uizlclass test etc.:resentation/assi nment/
t5

Written Examination

. Mid-l'ertr L.xam:
I'art C-Learnin Resources

I . Folding and Fracluring of Rocks, Ramsay, J'G., McGraw Hill.
2. An outline of Strucrural Geology, Hobbs, B.8., Means, W.D. and Wiltiarns, P.F.. John Wiley.

3. Slructural Geology ql Rocks and Region. Davis' C.R.' JohnWiley.

4. Modern Structural Geology, L"olume I & 1.1, Ramsay, J.G. and Hubber, M.I., Academic Press'

5. Analysis o/' Geologicul Struclures. Price. N.J. and Cosgrove, J. W., Cambridge Univ. Press.

6. Stru..turol Geology Fundantentul.t of Modern Developmenls, Ghosh, S.K., Pergamon Press.

7. Geological Struclures antl Moving Plqtes, Park, R.G., Springer science + Business Medi

Dordrecht.
8. Global Tectonics, Kcary, P. and Vine. F.J.. Blackwell.

9. Dynamic Himalaya, Valdiy4 K.S., Universities press, Hyderabad.

10. Geontorphologt and Gktbul Tectonics. Summerfield, M.A., Springer Verlag'

11. Mechanics in Slructa'al Geologt, Bayly, B., Springer Verlag.

12. Micro-tectonlcs. Passchier, C.W. and Trouw, R.A.J., Springer Berlin, Heidelberg'

13. As clli o Tectonics: Focus on South-Central Asia, Valdi K.S.. 'fata Mc Graw Hill Pub. Co.

ecommended Ilooks/c-resources/LNIS:

\teq

Ox^:r-



Session:2021-25

l'art A - Introduction
Name oi Programme M.Sc. Applied Geology
Semester II
Name of the Course Environmental Geologl

Course Code M24-GGY-203
Course Type CC.7
Level of the course 400-499
Pre-requisite for the course (ifany) NIL
Course Learning Outcomes (CLO)
After completing this course, the leamer will
be able to:

CLO 203. I : Understand ecology and their inter-
relationship
with mankind.
CLO 203.2: Leam about water quality and waste
management.

CLO 203.3: Get knowledge regarding Natural resources
and their conservation.
CLO 203.4: Comprehend environmental impact
assessment and knowledge of environmental laws.

Theory Practical TotalCredits
4 0 4

Teaching Hours per week .l 0 -l

Inlernal Assessment Marks 30 0 30
End Term Exam Marks '70 0 70

Max. Marks 100 0 100
Examination l'ir.r.re 3 hours

Instructions lbr l'aper- Setter: fhe examinel uill set 9
unit and one compulsory question by taking course leaming outcomes (CLOS) into consideration. The
compulsory question (Question No. l) will consist at least 4 parts covering entire syllabus. The
examinee will be required to attempt 5 questions, selecting one question from each unit and the
compulsory question. All questions will carry equal marks.

questions asking two questions from each

Unit Topics Contact Hours
I Components of environment, ecology and ecosystem. Interactions

between atmosphere. hydrosphere, lithosphere, biosphere and man.

Principles of environmental geology and ethics of conservation.

Atrnosphere: [ncreasing trend of COz and other greenhouse gases. Fossil
fuel bruring, ozone layer depletion and global warming. Smog pollution,

acid rains, causes and remedies. Other causes of pollution.

l5

l5II Hydrologic cycle and Earth's water balance. Pollution of surlace and
subsurlace water. Water quality criteria for domestic and industrial use.

Water quality degmdation due to use of fertilizers, pesticides and geo'

genic causes. Hydro-geologic considerations for liquid waste disposal.

Hydrologic implicatiors of solid waste disposals. Waste (solid. liquid gases)

management and control.

l5III Natural resources of Earth and their depletion. Land degradation due to
natural hazards. Land conservation and land use planning. Watershed

managemenl impact ol inigation - water logging and soil degradation.

Energl minerals and their congeryation. non<onventional sorrrces of energy,

l\1"

I
I

I

I

I

Part B-Contents of the Course

I

I

I

\Yz



nrrclear waste and its disposal.

IV Types ol microorganisms. Role of sulfur. nitrogen and iron bacteria in
the environment. Biogeochemistry of iron. manganese and sullur. Marine
pollution- causes and controls. Environmenlal impact assessment - impact
ol mining on environmenl environmental health and environmental la\r/ in
lndia.

15

Total Con tllct Hou rs 60

Suggcstcd Evaluation Methods
I nterna I Assessment: 30 Iin d Term l,xamination: 70

r Theory 30 )> Thcorv: 70

o CIass Participation: -j Written Examination

. Seminar/presentation/assignment/quilclass test etc.: r0
1_i

l)art C-Learning Ilesou rces
Recommended Books/e-resources/LMS:
1. Environmental geology, Lindgren, L., Prentice Hall.
2. Environmental geology, Keller, E. A., Pearson.

3. Organic micro-pollutants in lhe aquutic environment, Angeletti, G., Springer Science Business

Media.
4. Environntental Geoscience: Interaction between natural systems and man, Strahler, A. N. and

Strahler, A. H., John Wiley and Sons Inc.
5. Water pollution, Tripathi. A. K. and Panday. S. N.. CBS publishers.

ttr l

. \,lid-l ernr }iram:

I



Session:2024-25

Part A - Introduction
Name of Pro e M.Sc. A lied Geolo
Semester II
Name of the Course Sedime ntology and Geomorphology

Course Code M24-GGY-204
Course T e CC-8
Level of the course 400-499
Pre-requisite for the course (if NIL

Course Learning Outcomes (CLO)
After completing this course. the
leamer vviI be able to:

CLO 204.1: Understand sedimentary rocks, structures,
environments of sedimentation and sedimentary facies in
nature.
CLO 204.2: Understand characteristics of various
sedimentary environments and palaeo-cunent analysis.

CLO 204.3: Know about Field and laboratory methods to
study and analyze sedimentary rocks.
CLO 204.4: Know about Fundamental concepts of

and their lication insociomo
Practical TotalTheoryCredits

l 0 .l
ITeachin Hours er week 1 0

Intemal Assessnrent NIarks 30 0 30

0 70End Term Exam Marks 70
100100 0Max. Marks

li hoursExarnination Time
Part B- Contents of the Course

and one compulsory question by taking course learning outcomes (clos) into consi

compulsory question (Question No. 1) will consist at least 4 parts covering entire

examinee will be required to attempt 5 questions, selecting one question from each

ual marks.uestion. All uestions will c

questions asking two questions from each unilI nstructions for Paner- Setter: The examiner s'ill set 9
deration.
syllabus.
unit and

com ulso

The
The
the

Contact HoursTo lcsL,nit
15

S

ditac
Sedimentary

ilnsedimen

SAute a!^nSf ed e S.mocrl tla no gaaggrec SIAS taryIo S ZCoC' cct'l p
t1SI llo alandt1 cdo11trarnseC poenansU'l bution portalt 7tSIot orS proIgra

t\SI andSS ro t)'neIound permeabisha poroc S.SSC pep
r-sr"1cS. Fand dc oaIl ntlISoIalurlMstl'uc1ufes.

l5-onglomerate types: ortho,

feldspathic and arkose. lithi
clays. Classification of sand

fluvial. glacial and aeolian

para, intraformational. Sandstone types:

c, wackes and quartz arenites. Shales and

stones. Sedimentological characteristics of
environments. Provenance of sediments'

aleocurrent anal S IS.

il

15

sedimenti
studi
l)ri

Llehc t1I1 etS ta llloth d (l
l1 en1S vletn SdSC meS oS f byanalrzcS v

andSISanalneralnll vCf aSS1 o S, hearyannlDd T vna ) I.utotecand logyindence ustryot SCf ogyo petrotar.)catronApp
1enancheIoIseochannealPlll S.basofCS sedimentarynr Ctecto\cctlt
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l5Fundamental concepts of geomorphology, base level erosion an

peneplanation, cycle concept, rejuvenation and intenuption of
geomorphic cycle. Climate and geomorphic processes. Factors

governing evolution of landforms. Influence
lithology on drainage. Application of geomorphology in civil

il

c Iemain evaluationncc n arld strate

ol struclrtre and

IV

60'l ot:rl ('ontact | [r-ru

Su csted Evaluation Nlethods
End Tcrm Examination: 70Internal Assessmcnt: 30

7030 .- Thcoz- Theo
5

t0o Seminar/ entation/assi lnent/ uizlclass test etc.:
15

Written Examination

. Mid-Ternr Ilxam:
Part C-Learning Resources

Recommended Books/e-resources/LMS:
l. Sedimentary Roctr, Pettijohn, F.J., CBS publishers.

2. Depositional Sedimentary Environments, Reineck and Singh, Springer.

3. Manual of Sedimentary Petrography, Krumbein, W.C. and Pettijohn, F.J., D. Appleton Century,

New York.
4. Principles ofSedimentary deposits; straligraph),and Sedimentologl. Friedman, Gerald and

Sanders. Macmillan USA.
5. Introduction of Sedimentologt, Shelly, R.C., Academic Press.

6. Petrography of Sedimentary rocfu, Folk, R.L., Hemphill Pub. Co.

7. Proceclures in Setlimentary envirttnments, Carver, R.F., New York, Wiley Interscience.

8. Palaeocrrrrent arul lJasin anolysls, Pettijoh:r and Potter, Springer.

9. Sedimentologv, Mclane. M., OUP USA.

10. Petrolo\l, of the Sedintentary rocfu, Greensmith, J.T.. Springer.
IL Applications of Sedimentologt, Trask, scholarly article.
12. Sequence in Layered rocks, Shrock and Robe(, R', McGraw Hill.
13.Introduction to Sedinrcnt anal7sls, Rouse, F., Arizona State Univ.

14. Principles of Geomorphologt, Thombury, W.D., CBS Publishers.

15. Introduction to Sedimentologl, Sengupta. S'. Oxlord and IBH.

16. Sand and Sandstone. Pettijohn, F.J.. Potter, P.E. and Siever. R., Springer Verlag'

17 . Introduction to Physical Geologt, Dutta, A.K., Kalyani Publishers.

18. Geomorphologt, Sharma, V.K., Tata McGraw Hill.
19. A Te xt Book of GeomorpholopSt, Worcester, P.G.. D' Van Nostrand Co.

20. Fundamentals of Geomorphologxr, Rice, R.J., Longman.

21 . An tntroduction to Physical Geologt. Miller. W.J . D. Van Nostrand Co.

22. An outline oJ Geontorpholopy; the physical basis of geography, Morgan. R.S. and wooldridge,

S.W., Orient Longman Limited.
23. lntroduction to Marine Gaologt and Gettmorphologt' King, A.M.C., Hodder and Stoughton

Educational.
24. Principles of Physical sedimentation, Allen, J.R.L., The Blackbum Press and Springer.

25. Earrh Surface Proc'es.ses. Allen, P.. Wiley-Blackwell.
26. Sedimentologl and Stratigraphy, Nichols, C.. Wiley India Pvt. Ltd.
27. Sedimentary Environments, Readings, H.G., Wiley-Blackrvell.
28. Depositional Syslems, Davis, R.A., PearsonCollege Div'
29. Sedimentary Basitls: Evolution, Facies and Sedimenl budget, Einsele, G., Springer- Verlag.

D.R. and Schwab, F., W.H. Freeman30. Sedimenla Geolo . Prothero.

l\-13
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Session: 2021-25

Part A - Introduction
M.Sc. Applied GeologyName of the Programme

Semester II
Name of the Course Geology Lab-III

(Praclical based on M24- GGY-201 & M24- GGY-202)
M24-GGY-205Course Code
PC-3Course Type

Level of the course 400-499

Pre-requisite for the course (ifany)
Course Learning Outcomes (CLO)
After completing this course. the leamer
will be able to:

CLO 205.1 : Study ve(ebrate, invertebrate, and plant tbssils.
CLO 205.2: Determine the order of geologic events, delineate

environmental conditions on the basis offossil assemblages.

CLO 205.3: Preparation of geological cross sections of
horizontal. dipping, folded and faulted structures.
lnterpretation of simple and complex geological maps and

sections.
CLO 205.4: Deal with structural geological problems
conceming economic mineral deposits and. Students will be
able to apply it in the field in geo-scientific projects
professionally. Students will also be able to study tectonic
features olthe Earth especially the Himalayas.

I'otalTheory Practical
,t0 4

Credits

8Teaching Hours per week 0 8

0 30 30Intemal Assessment Marks
70 70End Term Exam Marks 0

1000 r00Max. Marks
4 hours (or as decided by PGBOS)0Examination Time

Part B- Contents of the Coursc
Contact
Hours

Practicals

120I

2

-)

4

5

Study of rocks from different stratigraphic horizons. Exercises on stratigraphic

correlation. To determine the order of geologic events.

Study ol vertebrate, invertebrate. and plant fossils.

Processing of samples, picking and mounting of fauna. Identification and

morphological study of the microfossils under microscope. Delineation of
envirorunental conditions on the basis offossil assemblages.

Preparation of geological cross sections hom different structural geological maps,

Preparation and interpretation ofgeological map and section.

Structural problems conceming economic mineral deposits.
Plotting and interpretation of petro-fabric data and resultant diagrams, Study

of large-scale tectonic features of the earth. Kinematic analysis of
discontinuous planes using stereogr4phic proiection

Suggested Evaluation Methods

End Term Examination: 70I nternal Assessment: 30
70-10 z Practicumi Practicum

5. Class Participation

\\'1Y
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o Seminar/DemonstratiorVViva-voceilab records etc. l0 Lab record. Viva-Voce, write-up and
execution of the practical. Mid-Ten.n Exaln: t5

Plrt C-Lcarning llcsou rccs
l.
2.

3.

4.

5.

6.
7.

8.

9.

10.

11.

12.
13.

t4.

hr s://'e ankosh.ac. ini trilstlearr/ I 13456789/69603/ I /B Iock-2.

Folding and.fracturing of rocks, Ramsay, J.G., McGraw Hill.
An outline of Structural Geology. Hobbs, B.E., Means, W.D. and Williams, P.F., John Wiley.
Structural Geology of rocks and region, Davis, G.R., John Wiley.
Modern Structural Geolopgt. Volume I & 1l Ramsay, J.G. and Hubber, M.1., Academic Press

Analysis o/'geologicul struclures, Price, N.J. and Cosgrove, J.W., Cambridge Univ. Press.

Structurol Geologt Jundamentals ofmodern developments, Ghosh. S.K., Pregamon Press.

Global tectonics, Keary, P. and Vine, F.J., Blackwell.
Palaeontolopgt, Jain, P.C. and Anantharaman, M.S.. Vishal Publishing Co.

Essentials of paleobotany. Shukla, A. C., & Misra, S. P., Vikas. Publisher.
Invertebrate Palaeontology and Evolution. Clarkson, E.N.K.. Blackwell.
Microfossils, Brasier. M. and Armstrong, H., Wiley Blackwell.
Invertebrate Fossi/s. Moore, Lalicker and Fischer, McGraw Hill
Vertebrate Palaeontology, Ramer, A.S., Univ. of Chicago Press.

Precambrian GeolopS,: The Dynamic Evolution of Continental Crust. Goodwin, A.M.' Academic

Press.

Principles ofSedimentologt and Stratigruphy. Boggs, Sam Jr.. Prentice Hall.
Geolog't of India and Burma, Krishnan, M. S., CBS Publishers.
Geolog,' of India, Wadia, D.N., Alpha Edition.

15.

16.

t7.
18. I

\ trf
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Session: 2024-25

Part A - lntroduction
Name olthe Programme M.Sc. Applied Geology
Semester II
Name of the Course Geology Lab-IV

(Practical based on M24- GGY-203 & M24- GGY-204)
Course Code M24-GGY-206
Course Type PC-4
Level of the course 400-499
Pre-requisite for the course (ifany) NIL
Course Leaming Outcomes (CLO)
After completing this course, the leamer will
be able to:

CLO I : Sndy the environmental geological parametem for drc

conservation and managemenl ofthe Earttr's resourceq and to
study geological factors and suggest adequate waste disposal

sites and management pmctices.

CLO 2: Gain practical knowledge regarding the
assessment of air, water and soil pollution and will be
able to apply it in the field in geo-scientific projects
professionally.
CLO 3: Understand the diagenetic and depositional
f'eatures of sedimentary rocks along with sedimentological
and paleo-cunent interpretations.
CLO 4: Study different landforms, other
geomorphological features and its applications in other
geological studies.

Credits 'fheon Practical Total
0 -+ 4

Teaching Hours per rveek 0 I 8

Intemal Assessment Marks 0 30 30
End Term Exam Marks 0 70 7o
Max. Marks 0 100 100

Examination l'ime 0 4 hours (or as decided by PGBOS)
Part B-Contents of the Course
Practicals Contact Hours

\ \-1,0

---l
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120

l0

I

)

J

4

5

6

7

8

9

Preparation ofecological maps and their interpretation.

Evaluaton ol water quality criteria lor potable, domestic, indusrial,

inigation and waste water.
Evaluation of environmental impact of air pollution.

Numerical ard case studies on groundwater pollution land degradation

and landslide assessment.

Study of primay. secondary and biogenic sedimentary structures in
hand specimens, in photographic atlases, field photographs and

wherever possible on the outcrops.
Analysis and irrterpretation of depositional sedimentary environments

tsing actral casc histories llom the Indian stratigraphic recolds.

Megascopic and microscopic study of clastic, chemical sedirnentary

rocks and detailed study of diagenetic features in thin sections.

Microscopic study of hearry minerals and exercises on mineralogical

and geochemical data plots lor environmental interpretations.

lnterpretation of different sedimentological chamcteristics from size

dal"t rourdness and sphericiry analysis.

Paleo-cunent data interpretation and geomorphological analysis

liom maps and toposheets.

Su estcd Evaluation Methods
End l crm Examination: 70lntcrnal Assessmcnt: 30

7030 Practicumz Practicum
o Class Partici l lon:

l0o Seminar/Den.ronstration/Viva-voce/Lab records etc. :

l5

Lab record, Viva-Voce, write-up and

execution of the practical

o Mid-Terrr Exam:
Part C-Learnin

1

2
)

4
5

Seclimenrory Rocks, Pettijohn. F.J., CBS publishers.

Palqeocurrent and Basin unalysis, Peftijohn and Potter, Springer.

lntroduction to Sedirnentolog,'. Sengupta- S.. Oxford and IBLI

Environntentcl geolr.r-4t'. Lindgren, L., Prentice Hall.

l{ccommended Books/e-rcsources/LMS:

[4tater ublishers.ollution.Tri Lrlhi- A. K. and Panda . S. N., CBS
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Programmr Learning Outcomes (PLOs) for M.Sc crobioloqy as pclNEP-2020

PI-Os

Pl.(). I : Knowledge and
l. nclclstanding

I'l.O 2: Cencral Skills

Pt-O-3: Technical/
Plol'essiorral Skills

l'l -O..l: ( orlmunication
S k ills

I'l.O-5: Application of
Knowledge and Skills

PL()-6: Critical thinking
nDd Rescarclr Aptitude

PLO-7: Constitutional.

llrrnranistic. Moral

\ r:lLres ancl Flthics

I'l.O-8: Capabilities/

tlullitics and nrindsct

I']l-OJ: Dmployability
arrd jo[.r-ready skiIls

nt of MicrobioloS

.i 
-i Ui'ilveEibr/,

.-, -.. ,-r-_.1i.'.
,:rlr"'lJL'rr_r

Master D in Microbiol
Al'ter the completion of Master degree in Microbiology the student will bc

able to;
Demonstrate the fundamental and advanced knowledge of the subject

understanding of recent dcvelopments and issues, including methods and

techniqucs, related to the Microbiology'

and

Acquire the general skills required for performing and accomplishing the tas

as expected to be done by a skilled professional in the fields of Microbiology
ks

Dclnonstrntc the lcaming of advanced cognitivc technical/professiona

rcquired for completing thc specialized tasks rclated to thc profession and fbr

conducting ald analyzing the relevant research tasks indiflerent domains of the

I skills

I'licrobiology
Iif'f'ectively communicatc the attained skills of thc Microbiology in uc

structured and productive manncr to the society at large.

-

arpty the acquired klowledge and skills to the problems in the subject area.

and to identiry and analyze the issues where the attained knowledge and skills

can be applied by carrying out research investigations to formulate evidence-

based solutions to complex and unpredictable problems associatcd rvith the iield

of Nlicrobiology or otherwise

Auain the capability of critical thinking in intra/inter-discip

Microbiology enabling to formulate, synthesize, and

designing of tesearch proposals, testing hypothescs, and drawing infcrences

linarv areas of the

based on the analysis

articulate issucs lor

Know constitutional, humanistic, moral and ethical values, and inte

property rights to become a scholar/professional with ingrained values in

expanding knowledge fbr the society, and to avoid unethical Practices such as

labrication, falsillcation or tnisrepresentation ofdata or committing plagiarisrr.

llectual

To exercisc personal rcsponsibility for the outputs of own work as well as of
group/team and for managing colnplex and challenging workls; that rcquires

new/strategic approaches.

Attain the knorvledge and skills required for increasing employment potcntial.

adapting to the future work and responding to the rapidly changing demands of
the employers/industry/society with time.

Its-z
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I
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Polyphasic Approach.Use of Bcrgcy's manual (Dcterminative and Systematic) lor

nlicrobial idcntilication.Molecular clocks. phylogcny and molecular distances'

phcrleric Methods/chemoraxonomy : cell wall composition, whole-cell protein, lipid'

lsrrprcnrrrd quinonc. cytochromc. amino acids scquences of various proteins' protein'

enzynrc protiling, ferrnentation product profilcs' secondary metabolites Use of

Automated syslems typing method for identification and classification of microbes'

(rcnolypic Mclhods : l)ctertnination ofthc DNA basc ratio (molcs pcrccnt)' nuclcic acid

t,. t,nii)nriun. DNA-based typing methods ' tmportance of rRNA in molecular taxonomy

,nNe hu,rrutugy studics, l65 rRNA' l8s rRNA / rDNA fingerprinting' Exploration of

ur)cultured Microbial Diversity ,concept of 'unculturable' bacterial diversity '.slrategies

lbr culture of unculturable' bacteria ' Culture indcpendent molecular methods - PCR

dcpendcnt approaches versus PCR independent approaches (RFLP' RAPD' ARDRA'

D(iCL.. TCGE. Microarray, FISH, RISA) ' Metagenomics- Concepts' work flow'

( ollection and processing of samples, metageno nlic DNA isolation

ll i\lor\. dc\ cloPrlrcnt .scoPc of
\lir:rohial divcrsit): Rcvicw of

[l;;bw.
I rrr

features of model archaeal organisms.

. CLO3 Students will know how to control the microorganism using different mcthods and

anrimicrobial testinS.
. CLO4. Students will be able to identis the common features of fungi, algae and protozoa'

I

Practical

0
l0t)



t5
I]

archaea cell, actinomyce(es, rickettsia & chlamydia, mycoplasma, spirochetes.
Gencral characteristics of archaea; how archea are different from zubactena; key feaof model archaeal organismsi Halobacterium: p)rrococcus; SuUbtobus:
Methonococcus.

Morphological features and arrangemetrt of bacterial cells and Archaea : Grarn
ng

l'un I-Ierc

ttat
ri

tr il (ind rlranlpo hacte Itn Eeg tracc LI a lt den ll iI c Itp n-all ctltn ge ll
u altu:a d n)o li don; np elrh LI st h n ntItp) ba c

rc latcd olirncti s1l mri b fl ae cc u lTencc Df'Lr n and u fc d stln u sh tl
-q P

bDl I t ilc a con)ycogl n ndn rL) IIpo bacte and U ]]taf u c nd 111crocap
R e tbod l-cu uc tute culp lurc chalaclen so at ncs, mcd a: nmat tcn n!^e tn

f&ren
branc; fi

a lr Bactonpreserv er celal al c& e tlt ctalDembrane slructulcd orc f eu \egram gal
acterialbposrtr u'alccllgram terul. branctnem al.lh de Sl-Plysaccpopo las lsprotop

dosphaero lasts.p pep gl Lsysnycan celllhesis. forms, llall 1S and ts hlnynthes bi
n!' du n d an h ticsloc la m onl ec lalu irndpurrp cnlch ca ushxcl I cc

ntcnl letotoske n c u tndcy tubu ln and nacllg cstru tura lttIa at1cnts thd c I e n
bac teIta

[Llrcs

III

indicator. Algae as photobioreactor.
Virus structure; Viral morphology, life cycle, virus cultivation

fica
nFu charac cns ri sc dallgF c 1i oncati of Kirk etfung cof lass ,1system

Modes Io roduct IOn nR.p F astungi hsung the& lo dccnsaprotrop l]l lon lllpos
c u ose lcehem U itndIN llpec rgnl

ctc lio ri

',\ l il e- S lructu utl l-l anr)n cl R lod u onlr n a a cp Di butrr n und8 cilri l'l
Econom ortance AIIrnpo as food.gae al illn d il allte.

iod l)e b rcsol n') a a!_ llsc n hu en and ilIN lTI I tro al upo

ilProtozo hoMo lorp v nrodg foreproduction. utn modestlon. I ra slllln ssl on
ocomot clory organ cs, encystm enI. lmenexcys

IV Control of microorgan
radiations, osmotic press

ideal antimicrobiat chem
halogens, heavy metals
application.

chloramphenicol, ciprofloxacin, polymyxin B, sulphonamides

s:

fil
tsm ca nda hcmic ilcphysi method !'ah n'lt. he-as1Dry
ute ntratio m orh ds chemical mel odh harac teri Ti
c a a8cn holcoph s. s. amlTlon umquatemary lnp unds.
and lhelr cotn aldehunds.po clh cDeydes, x idev and thci

resrstance - Mechanism and sprcad

cephalosporin
Antibiotic susceptibility testiog Mode of acriotr of antibiorics

Antimiclobial dru

1'otalContact IIou

I nternal Assessment: 30
'l heorr

.10 i Theory:. Class Participalion )
rLqSem tati asslinarlprcsen uiz./cgnmen las tcs elc

. Mid-Term Exam: t5

l5

l5

ted E\,al uation Methods

End l crm t, \antinirtion:71)

70

Writtcn tixanrination

Recommended Rooks/e-resources/LMi
Part C-Lea rntn Resources

l. Stainier Ry. Ingraham JL, Wheelis ML & palmer PR. General Microbiolo gy. MacMillan2. Tortora GJ. Funl<e BR & Case CL. Microbiology An inlroduction with Mastering Microbiology,. BenjaminCummings.
3 Madigan MT' Maninko JM sLlhr DA &.clark. Dp. Brock Biorogy of Microorganrsms. Benjamin cumrnines
iry."#iif#::il:3fil"Ji:1] Medicar Mi;;ob;;ro;:?"I";ie i,".iLf ou, Marmion Bp & Simrnons A-(cos )

il,i*rr..rl" 
parks LC & Browi eL. Laborarory Manual of Experimcntal Microbiology. Mosbyyear tlook. tnc..

6. Willey JM
lntcmational

.rtHil:lll". wootvenon CJ DA. prescou, Harley and Ktein.s Microbiotogy. McCrau.tiill

I'nan,

rora DR & Arora B. Medical Parasito CBS Publish New Delhi

t.;
1,.

,'?r-:ment 0f Mlooblology
;.i..tr.', iletra l"Jniversity,

,(1,,,.::nlTFlA-'i ?61 i9.
1t8,6

I

I

I

I

I

I

d-

t0

Source ofagar-agar.algae

anl



Session;2024-25

Part A - Irtroduction

\rrne olProgruturlc

Scfitaslcr

\urrrr r)l'thc (-ourse

( our:a f ode
( oursc I
I cr tl ol thc coursc

Pre-rcquisite for the coursc (if any)

('our\c Learning
( )Lrie(,rrl(: (Cl ())

Ic:tching Hours per week

lrllfrrlJ
lnLl lc
\1.,r \

l ,\sscssment Marks

rnr l:ranr Marks

la rkr

i \rrll llritlloll I lluc

,nlftl
o l)
rc qu

t llil

Part B- Contcnts of the Coursc

lll.tru s li)r P The cxaminct will sct 9 questions asking two questions from each unit and onc

by taking course laaming outcomes (CLOS) inlo considera tion. ihe compulsory question (Question

\\ rll consist at least 4 Parts covering etrtire sYllabus. The examinee will be requked to attempt 5 questiolls, sclecting

csltor tt1)rn each unit and the ls Llestion. A1l questions will ual marks

II

lsl.lr\ !luc!tion

M.Sc. Microbiolo
I

iUicrobial Genetics

M24-Mlc-t02
CC.2

400-{99

NA

understanding of life Processes
CLo 2:'ia *itt .ui" the students to unde$tand the general reactions of various metabolic

PalhwaY\.
( I O .t: SludLllt: rr rll hc lble to c\PlJirl thc p

vartous btolog.ical techniques tltat are

CLo 4: Srudents wilibe able to describe the s

rrrrtiPlc. rrt'rlrnu. lltJl.l lJl. tt:'crl .t

use.j ro srudv the basrc blolo!,ical p

rrucrure and'classifi cation of biomo

CTdanunrlerlI]tit on thc praclrIbasa c yrnS pnnclpdcnsnlthe apprecdeL(' o pr-ovr
d n (llir stulolllc 1lf'u [tclah n horatll tecltn dI rh tla al qslla pvticaIegy

nd applications ol
rocesses.
lecules.

TolalPracticalTheorl
,104
40l
300l0
'70070
1000100

J hours

C(lntacl [loul.s
la. hiicf overvie* of microbial genetics. Beginning o

c\pcrirncnlal prool'of DNA as genetic nraterial: Transfonring principle' Experinrenls

ol (inilith. Maclcod. Avery. Mccany. Hcrshey and Chasc RNA as a genctic lnalcrial-

D\A and RNA sttucrure : Xray crystallography, chargafls rules' phosphodiester bond'

glYcosiclic bond. Watson and crick model of DNA, unusual structures and diffcrcnt types

,,,i D'.to. Bri"f u."ount of organization of eukaryotic genomes, packaging of DNA as

nu(:lcosomcs. DNA denaturation, DNA melting, Tm value, Renaturation kinetics' Cot

,,aluc. C-value paradox. repetitive DNA. Relaxed DNA, positive and negative

supclcoiling. ovcrwinding and underwinding and its significance' Topological

properlies, linking no, twist and writhe, superhelical density, topoisom€rs' mechanism

f

0I :relion (tl topoisomerases and DNA gyruse

Topics

I ssentrals ot nuclcic acid

crcision repair. nucleotide excision repair, mismatch repair' SOS and crror prone

rcpair. and Recombination rcpair. Mutation : spontaneous and induced mutation' types

oll ptrint mutation. consequences of point mutation, molecular basis of spontaneous and

in(hccd mutalion. Base analogues. chemical mutagens' intercalatillg agent' radiation as

lrrLrt.r!lens. nlutalaon rate. revcrsiott and supprcssion

h.rrrtul ctlccts ol mutations. Tmnsposablc genelic elemcnts: structure oftransposon' IS

\cqucnccs. bactcrial transposon' composilc transposon' Tn3 transposon' phage Mu'

I."pliao,,nn and maturation of Mu DNA. mechanistrr and signilicance of trirnsposition:

duplication of a target sequenccs at an insertion sequenccs' replicative transposition'

norr replicative transposilion. cointegrate as an intermgdiate in transposition of

Marntenanc! of Slructure of DNA. DNA damagc and repair: photoreactivation, base

-1n3.(ienctic phenorncnon mediatcd bY transposon in bacleria,

Amcs tcst. signilicancc and
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. Maloy SR. Cronan JE Jr. &Freifeldcr D.
Snyder L &ChampnessW. Molccular Gen

Microbial Genetics.2nd ed.. Narosa publishing House
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etics of Bacteria. 3rd ed.. ASM press
Cardner JE. Simmons MJ &SnustadDp Principles ofGenetics. John Wiley & Sons
Nelson DL & Cox MM.Lehni nger's Principles ofBiocheDistry 5th ed., W.II. Freeman and Compan-v
KlLrg WS and Curnmings MR Essentials of Cenetics.peanon Educational Intemational

Griffiths AJ. Wessler S&LewontinRC and Carroll SB . Introduction to genetic
alysis.W.H.Freeman and Company,New York. T.Lewin B Gene lX. Jones and Bartlett publishcrs.
Watson JD Molecular Biology ofthe Gene 6th edition. Benjamin Cumm rngs.
A Ibcrts B er.a/ Mo lecular Biology ofthe Celi 5thedilion. Garland Scienc e, New York and London0. Stryer L Biochemistry 5th edirion. W.H. Freeman and Company, USA
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Part B- Contents of the ('ourse
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( rrtrtsr' Code
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t )utiLrrnes (C[-O)

( rudl:

I l.ruhrng llours pcr u'eek

l'n,i Tt lrr Irltn Malks

\lrr \1arLs
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lrlcrnll Assessntcnt Marks

M.Sc. Microbio
I

uesal tcchl\licrobial and ana

112,t-I C-103

CC-]
100-"199

resolution in various types ofmicroscopy
CLO2. itudent will be able to understands the differences between different tyPss of

chromatographic and spectroscoplc melhods

cr<l:. iirJent. #ifl'bc familiir with differenr rypes ofhydrodynamics based separation methods

and immobilization methods.
Cl-O . Sturtenis will be able to unde$tand the processes of electrophoresis for separation of

Gngth. magnifi cation and-o I . Student will bc able to unde$tand the relationship between wave

macromoleculcs and a lications of radioactivi in biolo
TotalPracticalTheory

40-1

.t0{
In030
7l)070
1000100

-l hours

Contact Hourslo
l5

l\4ic.rirscopy: [3asics of microscopy: image formation, magni

hcon f]lcctronragnetic thcory. Principles and working of bright field microsco

lluorcsccnt microscope, phase contrast microscope, electron microscope (SEM

FMi. dark ticld microscopy. contbcal microscopy.Atomic absorption

(AAS ,Principlcs of staining. Flow cytometry- [lurochromes, fluorescent probe

fi cation, resolution. Wav

\orkinS prirrciple and its applications
l5

t5

uilibliunr, dialysis, solvent liactionation. centrifugation, Biological

interpretations of Density GBdienl methods, Ultracentrifu

Mr'thorlsofbacterialandenzymcimmobitization,theiradvantagesandapplications.
tsasics of Radioactive isotopes and radioactive decay' sample preparation' cou

Satiry prccautiont during handling, biological applications

based nrcthods: viscosity. dillusionBasics ol' centrit'ugation(-aulrr lugatlon i

sedinrcntation eq

applicutions and

nlethods.

,r.rr rrtio \ lrlr l'arrer- Scller: flrc cxamincr will sel 9 q ucstions ask ing t\\o questions lrom cach unit and onc
I

\
rolpu
o l)

Unit

l\.'[ qucslion by taking cou
\ r I ronsrrl irt lcasl .l pitlls covcllng

rse leaming outcomes (CLOs) into consideration. The compulsory question (Queslion

entirc syllabus. The examinec will bc rcquired to attempt 5 questions. selecting

llasic conccpts, principles and biological applications of differen( type

ll

l

rsrroo ti(nn cach unit And thc compuls uestion. All lrc stions will ca ual ma rks.

hromatography: Gel lllnation, iol) exchange & affinily chrornatograPhY. PaPer

hronratography. Thin Layer Chromatography. Basic principles and biological

pplicttions of HPLC and GC. Principles and uscd of MALDI-TO}' and LC-M

pl]tlitnrs.
SpcctroscoPY

ol spcctroscopy: UV. [R

lbr nricrobitrlogists.

\\I R Raman. X-ray diffraction. circular dichromi
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2D electrophoresis, iso electric. Types ofAgarosc gel elecrrophoresis.
Protein engineering and proteome analysis: proteome analysis by 2D gel
elccrrophoresis coupled to mass spectrometric analysis. pMIi verses MS/MS.
Protein arrays and their applications.
Mcthods ro srudy gene function: GeDe si

DNA Microaray and its applications
lencing and gene knockout.

PACE: Polyacrylamidc gel elcctrophorcs is (PACE). narive PAC[. SDS-PACE.
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l. Freifelder D. Physical biochernistry, Freeman Company.
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Universiqr P1s55.

3. Shcchan D. Physical Bjochcnlistry: principles and Applicatons. John Wilcy & Sons Lrd. Chichesrcr. [:nslantl
4. Upadhyay, Upadhyay & Nath. Biophysical chemistry. Himalaya Publishing housc
5. Valeur B. Molecul ar Fluorescencei principles and Applications. 2nd edition. Wilev6. Govil G and Hosur RV NMR - Conformation of Biol cal Molccules. lst cdition
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Part B- Contents of the Course

ln\tr tions l'or r- Sc The examiner will set 9 questions asking two question s from each unit and one

lcarning outcomes (CLOs ) into consideration The comPu lsory question (Qucstion

llrts covcri11! eollrc sy llabus. Thc examincc will be rcquircd to attclllpt 5 questions. selecting

uestron ltonr cach unit and the com ulso questior. AI uestions will ual marks(,ll! !l
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M.Sc. Microbiologl.,
I

lsmIna boTI et:rdiochenrbbiMicro al istrY
t\{24-MtC-104

CC-4

'100-499

various nutritional and physiological strcsses.

cf-oi-.stua"rt" *itt have b^asic ideai of structure and functions ofdifferent macromolccules'-- 
irLiaenrs _ltt trare leamr basic concepts ofenzyme biochemisrry, its kinetics and rcgulation.

Cr O-i.-StJ*ti"ilf gathcr understandi;g of inorganic and organic nitrogen assimilatiorl and its- 
i"guiuiiun. Srudcris u,ill undcrstand d"erails oflipid and nuilcoride metabolism in E. coli and

ycasts.
ci-6q.iiua"nt *itt learnt central mctabtrltc prthways ft'r carbon melahohsm in bacteria'
- ' it,,iL,iii- ,i.iii ifio nuu" t.i"f id.", uboui bacrerial phorosynrhesis. su lphur metabolislll.
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methano
PracdcalTheory
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700'70
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I hours
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(:arbohldrate Chemistr] and Metabolism: Carbohydratcs chemistry' Metaholites-

pr,,rr,ry. se"on,lary and piecursor. Glycolysis and gluconeogenesis and its Regulation;
'e.',,r,rr. pt-.pt ut" pathway: Clycogc; synthesis and breakdown and its regulation; TCA

.y.lc rnd it, i"guluiion, and its role in cnergy gencration; Glyoxylate cycls; Entner-

Doudorotf Pathway Co-metabolism ofpentoses and hexoses

u",ubolirrn of liiids and nucleotid;s: Biosynthesis and degradation of lipids and its

rcgularion in E. ct i, lipid accumula(ion in yeast Nuclcic acid chemistry :Purine and

prtin'rrdinc biosynthcsis, deoxyribonucleotide synthesis, regulation of purine and pyrimidine

biosynlhesis, inhibitors of nucleotide biosynthesis

SIluclure ind classillcatlon ol rnacromolccu les:, carbohydrates. Proteins,lipids and nuclcic
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Itecommended Books/e-resources/LMS:

l. Gottschalk G. Baclerial Melabolism, Springcr
Caldwell DR. Microbial physio logy and Metabolism, 2nd ed.. Star
Moat AC. Foster JW & Spector MP. Microbiat Physiology,4th ed., John Witey and Sons
Nelson DL & Cox MM. Lehn inger's Principles of Biochcmistry, 5th ed., WH Freeman & Company
Berg JR. Tymoczko CZ & Stryer L. Biochemistry, 6th ed., W.H. Freeman and Company
Madigan MT. Martinko JM- Stahl DA & Clark Dp. Brock Biology of Microorganisms, l3rh ed.. Ilenjarnin CumrrrrnrsPrescott LM. harley Jp & Klein DA.Microbiology. Mccraw Hill lntemational tsdition. USA.{rlas Rl\,l. Parks l_C & Brown AL. Laboralory Manual ofExperimental Microbiol ogy. Mosby-Year Book.lnc.. \4 r:sourrBrou'n AE. Benson' s microbiological applications. TaraMacGrawHill

10. White D, Drummond J. Fuqua C The physiolo gy and Biochenristry ofprokarlotes .4,h trdition. C)rtirrd llnircrsr

ll

l5

l\ l)ras.I I. Cohcn G N Microbial Biochemist 2nd Edi lion. S t1

'tu

'$#Hw,fftl',

l

Iatio

forc

cDergy

Bacteria otos D lhesis Pph ho) mtclooatosynthetic ISINS Pho lcthetgrul 1stosyn andgnrenpr
eration fogen reduci b c andng po non cv cyc -cyc n EI ectro nphotophosphory

tmn con ha n ETCsp hc acphotosyntheti leria, dCarbon lo d ft ation hwapa !Res r ri:l o erob cp anaeand bto c M onh ildri tron nstt-ii illr n sU ucntpor-l andIfunctron TPasc bactc dAN n1 hondritoc a ), ral n dtn alnt tcnan ngcn cc Io rolonp
motl \o dI h h 1ra onp ll h b torsp dan nLI cou ers Io Iraeclr(nl nn t1Pocha n ndil \o aid h nI rl II nosphory t]. hc a h il nonrg n n ahoryosp po

dan 11fica ce naeto lcb Itgtl ra tr on Conp fanacrob C I'Cccp I-A n B nclsp itcc U nI hco l)10 ho ro idox zctl ul l'uph re It and n trapounds J lectron acc!_ t()l' rhp
re lo IIIINelcctronspcc orl hac ll nda ellsp c ll B hcnrocgenerargy o l\1f ancth o ntry gcIV

mtcroorganisms. Cell differentiation and spomlation in Bacilius
polyp hydroxyl butyrare, poly phosphare granules, sulphur inclusions, cyanophycin granules.

-v"siological

duction e litafaci redpassl actl e tran kr tlc c Menrsport, bran
and oflns. hanIT]CCuapaq cnsrtl hc nna ls I}( nstra porte

slocalran PEtior PTPSroup sS induccr c lustem,v slon and ulslotl.exp
hP Ad , tn tion n dp ntracell laru st nali lntrodgn uctr on to

Systenl toRespon icalphysi stress bicaeaoog -anaero b t]shi Arc ald r)IF tlcll
hosmottc s()ITt eo tasls R sc nutriespon onIi al stress sllphosphate Ph LI n dtlpp v rcg

str t1 c'n ns tle n1LIrcspo ncsccn incc bac tcna

ffecti

roltG th nIld tlell 5ttvt on Bacteri al andwrh ls asnlegro ureln clrwthnt. f\'cgro u'th.c
o acF iltorsph ngv tsg atch 1rcongrowth nuou s. il (lnd \svnch hqlo\\ t

th ieldsgrow kinct cellgrowth d slonlcs. Modes of o . C tlulreproducti a tl I
Reserve lood matc al

ccll cycles and its control
Solute Trrtrsport: Intro
transport proteins: porin

ntcrnal,\ssessmenl: -10

; Theory
-30 , Theor].:. Class Panicipation:
5

tation/aserlS aIN presen t/ i,zlu Iasscsrgnmen etctestq t0
o Mid-Term Exam: l5

ll re--

I

-l

component

I

7i6

l

I

I



\,rnrc,Jl thc Procrammc

l-ln

5. Standard plate count

Isolation of bacteria. ftrngi, actinomycetes, algae

I Measurcment and counling of conidia/spores ofa mold

lO.lsolation of antibiotic resistant bacterial population by gradient plate and replica p

method

I I Determination of minimum inhibitory concentration (MlC) ofantibiotics

I 2. lso lalion of thermotoleranl mutanls of a bacterial /yeast culture

. lo study antimicrobial susccptibility testing using antibiotic disc: agar well and disc

iftirsion.
. Replica plating method: Preparation ofmaster and rcplica plates'
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Part A - Introduction

(il any)

rera) microbiological instrumentations (Hot air oven' Laminar air flow

clii\ c. wcighillg balancc, pH trerer, BOD lncubator .dislillalion apparalus,

Su t€d Evaluation Methods

lnternal Assessment: 30

nlVilia-voce/Lab records etc

Sanresl('r

\uir. \)l-thc (lotlNe
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-l
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r cl of the course
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g ol' 8er
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. Scn)rnlr, Dellronstratio

2. ['r'irrcrplcs of sterilization techniques and their applicalion in microbiology lab

3. StaiDing techniques: -(a) Simple staining (b) Grarn staining (c) Negative staining (d

dosporc staining. (e) Capsule staining

Srudy ofdiffercnt isolation techniques:(a) Pour plate. (b) Spread plate (c) Streak plate'

ll. UV mutagencsis and isolation ofmutants by rcplica plate method

I l. Dcr)lonstralion iti gcnetic recombination in bacteria by colliugation' transformation and

*r*o',uoul.

M.Sc. Nlicrobiology
I

Practical based on Papers M24-MIC-l0l &
M24-MIC-t02
M2,l-MIC-105

PC-T

400-499

NA

LOI

LO2

LO3

l-hc studcrt will hc versed rrith dillcrent stcriliTatiorr proccsses an

techniques of given microbial isolatc.

the student willlearn different techniques for isolation and purihcatiorl ofbacteria. fungi,

algac from diflirent sources.

The itudent will leam the antimicrobial susceptibility tcsting and minirnal inhibitory

concentration (MIC) of an antibiotic.
The student will be able to perform genetic recombination in bacteria by conjugation'

d difl'ercnt staining

CL04
transformation and transduction

TolalPracticalTheorl
440

8E0

30
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End Term Examination: 70
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l. Cappucino JG and Welsh CT. Microbiology; A laboratory manual. I 1th edirion. pearson.
Thompson DA. Biochemistry Lab Manual. 3rd edirion.
Segel IH. Biochemical calculations: how to solve mathematical

Atlas RM, Parks LC & Brown AL. Labomtory Manual of Experimental Microbiology. Mosbyyear. llook. Inc.
issouri.
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Part B- Contents of the Course

r

ontcltls

o.s

) Preparation of various buffers

2. lo pertbrm general test fbr carbohydrates (DNS, Molisch's, Anthrone Barloeds

Bials. Mucic. Seliwanoffs) Proteins (Lowry, Biuret)'

Prcparation of growth curve of bactcria.

l)ctcrmination ofspecific gro\t'th rate and generation time ofabacterial culture

F,l'l'ect of lemperature, pH, oxygen, osmotic pressurc, heavy metals on hacterial

Determination of thermal death point (TDP) & thermal dcath tirne (TDT) of an

rganrsr-n

. Tc, pcrlbtm differenl biochemical tcst to characterizc the bacterial culture

. Determination of size and motility (hanging drop technique) of given bacteria

ulture

l\olalion of proteins lrom bacterial culture by ammonium sulphate ppt' and NaCl

ro\!th

xtractlon
I

Dcmonstration ofPACE and SDS-PAGE

I 0 I o study principle and working of spectrophotometer

I L Demorstration of thin layer chromatography'

I 2. I)emonstration of paper chromatography'

13. lVolking of compound microscope.

I 4. Various lypes of F,lectroimmunodiffusion.

d El aluation )Icthods
te

- Practiculn

las: l'rrticipation

enllnrf f)clltonsr atlo

(r-:r'Jksh
P,TTP

of MiffobiolcgY

AUniversltY,

NI.Sc. Microbiology
I

Practical based on Papcrs 1\{24-MIC-l (13 &
M24-NIIC-104
M24-MIC-106

PC-2

NA

samDle alter dra\t ing a standard cunve.

tr-o:. rne?uicui"iit U" uui.',o trray lhegro\ th rateuIbacleria and.cflecl oIrarious' '"- '-lrriu'r"rcrs 
like tentperaturel pH.-oxygen osmolic pressurc' hcavl metals 

'rn
bact,.'r ial growrh.

CI-O3. fhc JuJent-,iii bi able to extract and analyse different protcins fiom bactc a through
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(if any)uisitc for the course
Course Leaming
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lrlnscliptional analysis of gene expression and transcnptomlcs

aorlvsis by Northcnr Blotting. RT-PCR. EST analysis and the use of reponer gcnes

[-.n,,\nrnlic and bioluminescent reporters RePoners used in protein localization and

tluflrekrng studics. Promotcr analysis deletio:r analysis and linker scanning analysis

couplcd to rcporter assays, mapping tnnscriptional stan sites by Sl nuclease mapping'

primcl extension studies or 5' RACE. Transcriptome analysis by DD-PCR and EST

analysis. DNA microarrays (cDNA arays and oligo anays), Serial Analysis of Gene

Ilxprcsion (SAGE), RNA-seq.

L)vercxpression of rccombinant proteins: Overexpression and tagging of recombinant

proteins in E.coli, drlven by lac' T7 and Tet-regulatable promoters' Expression in B'

s!6rrlrr. Ovcrexpression systems in S-cerevisiae, P pastotis' S pombe and Klactis'

ruuthcnlicltion

(;
fingeryrint
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llaculovirus overexprcssion system Mammalian cell overexprcssion system
l5

nutagenesis. Site directed mutagenesis by conventional and PCR-based methods'

Applic.tions of recombinaot DNA technolog!':

llunr0n prolein replacemcnts insulin, hGH and Factor Vtll Human therapics - TPA'

rnr,rlcron. anlisensc molcculcs. Vaccincs Hepatilis B' AIDS' and DNA vaccines'
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Suggeste d Evaluation lVethods

I ntcrnal Assessment: 30

'I hcorl

Class Participation

1 \lolcculrr Brology by D P. Clarke. N. Pazdemik 2nd edition Academic Press'

I Nlo lceuiar ( loning: A laboratory manual byJ. Sambrook, D. Rr.rssell. 4th edition. cold spring tlarbor laboratory Prcss

I iNi r".lnntngyi The Awesome Skill by I. Edward Alcamo Harcourt Academic Press'

I \lolccular Iliology of the Ccnc by J. watson, T Baker, S' Bell' A Gann' M Levine' R Losick Tth edition Pearson'

. (,cnt ( l,.rnrng arrd DNA Analysis: An Inlroduction by T A Brown Tth edirion WileyBlackwell Publishers'

h ()l(l& Pnmr'{)sc. Principlcs ofgene manipulation Blackwell Scientific Puhlications'

' >urnlrnrok&l{Ltsscl. Molecular Cloning. 3rd volume CSH Press'

r (,cior)lc,\nalysis.4th volume. CSH Press.

,t lc\rn B (;enr's VIll. Intemational Edition. Pearson Education

() \thc|1s B..lohnson A, Lewis J. Raff M, Robens K, & Walrcr P. Molccular Biology ofthc Cell' sth ed.' Garland

sertation/assignm(jnt/qui/class lest etc
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Part A - Iltroduction
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M.Sc. Microb
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TI24.MIC-202
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CLOI. Studert will be able to undclstand thc process of transcriptiorL the tilst Jcvcl of gexpresston and its regulation
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03. Students will be abte to describe translation mechanism in p
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eode. dcgeicracy. characterislics of genetic code. varialion in differenl organlsms'

Lrnr\.r\llrt\' .robhlc hypothesis. iiSniticance ofgenctic codc' Central tlogma Basic

\lcps ()l translalion: basic apparatus, il1itiation, elongation, tennination, coupled

rmnscflption and lranslation. aminoacylsite(A site). peptidyl site (P site) and E site '

inilialion. elongation and termination factors, aminoacyl IRNA synthetases, leader

Iranslation: Basic fcarurcs ol-genetic code: -l riplct codc. deciphering oi genetic

sequences. in vitro translation system. Post banslational modifications' Brief idea o

lraDslrtion in eukaryotes.
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5th cditiorl. W.ll. Frecnran Jnd Conr . USA
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l. Valoy SR. Croran JE & Freifelder D. Microbial Genetics, Jones & Bartlett publishers'

I Dalc .l\\'. Microbial Genetics ofbacteria' Jones & Bartlett publishem'

I llrrrr ll Genc Xl . Oxford University press.

t lrr!rlcldcr D . Molecular Biology Jorles and Bartlett Publishers USA
i I rrilrsh cr a/ . l\lolecular Cell Biology W.H freeman'

r \1.r1,,r SIl. C ronan JE Jr. & Fleifelder D. Microbial Cenetics' 2nd ed ' Narosa Publishing House

;. (irrdncr JE. Sinlmons MJ &Snusrad DP. Principles ofGenetics John Wiley & Sons

ti. Nclson DI- & Cox MM.Lehninger's Principles of Biochemistry 5th ed , W H Freeman and Company

U Klrrr \\S aud Curnmtnes MR. Essentials ofGenetics. Pearson Educational Intemational'

,,,i''.,i,i,n. ,t-r- w".rr., in, Lewontin RC and Caroll SB .Inhoduction to genetic analysis. w.H' Freeman and
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' r ri.,r.,',' ll) \lolcculur Brology ofthe Ccnc 6th cdilion Bcnjamin Cummings'

, I ,tn",t. ll cr a/ Molecular Bilogy ol the Cell sthedition Carland Science' New York and London'

'1k"..
I t' -,:,ri-,nent of MMlolcgY
' L;,.,1" :.ih *G University,

;(.l.,ieUK!"il f]'liA- 136 1 i9.
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slriDgcnt rcsponsc, ppcpp, cAMP as regulatory molcculcs
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. \rl.rnthilnilrilvnnan R and Jcyaram Panikcr CK. Texthook of Merlical Parasitology 5th Dd and 8th cdition' Jay Pec

blothcr's Medical publisher. Pvt. Ltd.. New De lhi.2o0,l

r l(rrrrrn S. \'lcdrcal Microbiology. MJP Publishers' Chennai.2007

. \rr,.rr llalazrtndeh. Microbiology Titles Basic Bacterio logy, Parasitology. Mycology 2008

. sirt,hash ( hitndra Parija.Textbook of Microbiology and Immunology. A division of Rccd Elsevicr lndia Priva

t imited. lst edition.2009.
o Jawetz. Melntck. & Adelberg's. Medical Microbiology Twenty-Sixth Edition Thc Mccraw-Hill Companies' Inc
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Parl A - lntroductioD

thc basics of computer. ils lun

M.Sc. Microbiol

Biostatistics and computer for biologists
M24-MIC-204

CC.II
.r00-199

,

clronlng und various dcr rccs

I oral

-l

.l

O L Thc srudcnls will know
attached to computer.

02. The student will be familiar with MS oflice basics as well as basics ofoperaring
system and networking

03. The student will be well versed with different statistical merhodst principles oistaristical anatysis ofbiotogicat data. M"".ur". oa;;;;ii;n"J""nf, iirp..rion, .t 
"on"."and kunosis

co4

Part B- Contents of the Course
lD rti for tter Thc cxaminer will set 9 qucstions askinmpulsory question by taking course leamin oulconres (CLOs) into considI) will consisl at least.l parts coverin g rntlre sy llabus. The examinee w-illucstion from cach unit and thc com ulso uestion. All

Studenr will undersrand Larpe Samole Test based on Normal Distribution. ConfidenceInterval; Application of Chisquare tes't; Smatt sampte t"si Uas;;;;;;;a
F test.

g two qu!'stions liom cach rr

eration. The comDu
he rcquired Io artim

lsory queslrcn (Qucstrotr

stions will rral marks
pt 5 qucstions. sclcctil]r

( ontucl II0rrr.,.

nil and rrrrt

l5
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rtlom variables. probability mass function and Probability density function'
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Demonstration of agarose gel electrophoresis-
Demonstration of polymerase chain reactron.
Calorimetric estimation of DNA & RNA
To isolate plasmid DNA from a given culture.
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1 . Cappucino JG and Welsh CT. Microbiology: A laboratory manual. I lth edi tion. Pearson.Thompson DA. Biochcmi stry Lab Manual.3rd edition

Segel IH. Biochemical calculations: how to solve mathematical problems in general biochentisny, Wilcy. lnd l:drtronSam brook J & Russell D. Molecular CIoning: A Iaboralory manual. 4rh edition. Cold Spring Harbor laboralory lrress.Collee JG. Fraser AG, Marmion Bp & Sinrmons A (cds.). Mackie & McChurchill Livingstone, Edinburgh
Atlas RM, Parks LC & Brown AL. Labora
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lk"
V i.ru,.rn*t of MlcmbiologY
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NI.Sc. Nticrobi
2

Practical based on PaPers M24-MrC-20-l &
M24- tIC-204

M24-MlC-206
Pc-4

100-.199

co urse (if any)I'rc-rcq uisitc ior the

( ourrc ('orlc
( ,rurse fype

I r\rl ol llrc loursc

resident microflora ofskin and oral cavity'

LO2. Thc srudent will be able to identify human pathogenic microorganisms on selcctive/

differential media following biosafety norms'

t-O3. The student will be able to leari measuris ofcentral lendency. dispcrsion. skcwncss and

kurtosis.
Lf)4. Srudent will lcam about discrctc and continuous random variable' correlation and regression

Emphasts with examples on how descriptivc statistics hclps in analysing biological

sciences data

le and is acquainted with the
LO I. Thc studert will be able to perfonn sterility (esting ofa samp

TotalPracticalThcory
l40

880
30300
7o700
1001000
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t20

'rCBS agar: Hektoen Enreric agar; XLD agari Endo agar; Salmonella-Shigella
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-1. I o study pathogenicity of Srap h)'lococcus aureus by coagulase test

j. '1ir dcrnonstrare thc liberation of ammonia liom nitrogenous organic compound

( ir urnronitlcation )-

'1. l-o perfbrm steriliry testing ofa sample'

5. I o study resident microflora ofskin'

6. To study residert microflora oforal caYity

7. Handling ofdata using measures ofcentral tendency'

l{. Handling of data using measures ofdispersion'
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Frnding Karl Pearson's correlation coeflicient and interpretation ofresult'

,fpplic:r*tion of Chi-Square Distribution and interpretation of result on given data
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Part ,{ - lntroduction

\amc ol thc Progranme

Scl]rcslcr

\lrne ol-lhe Courue

( our\c ( ode

( ()ur5a I r1)c

I .\.1 .r1 thc coursc (As

ur:rtr foI the course (il anY)
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Annexure-l
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.\li!'r conrpletrl1g this course, the leamerwill be able
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Constitutional. Human and Mora I lalues. and [PR

Nt24-CHNr-201

CI I}I
400-J99

NA

CLO-l: Leam the differcnt Constitutiona

rights and duties enshrined in the lndia Constitution

CLO-2: Understand humanism, human virtues and values, and ide

of lntemational Peace.

CLO-3: Grasp the basic concepts of Moral Values and Professio

Conduct which are required to bccome a pan of thc civil soci

and for developing professionalism.

CLO-4: Understand concepts oJ lntellecrual Property Righ

Copvright, Patent, Trddenat'k etc

I Valucs. Fundamen

ctv

PI lansm
TotalPmcticalTheory

20

0l
t50t5
t50.t5
500r0

I hours
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Constitutional Values:
HJorical lcrspective of Indian Constitution; Basic Values enshrincd in the

PrcanrbleofthetndianConstifution;conceptofconstifutionalMolality;Patriotic
l'llu,rs and Ingredients Nation Building; Fundamental Rights and Duties: Directive

Prrner lcs of thc State Polic
1
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I Conduct
Moral Values: Moral Education and Character

Personal, Social and Professional; lntroduction to

ive approach towards Weaker Sections (SCs. STs.

()l:i( r. I:\\'S & DAs): Ethical Conduct in Higher Education Institr.llions:

Prolcssional []thics.

Irtellcctual Property Rights:
il.",,rrg. otig,n. una NuI*r" of lntelleclual Properry Rights (IPRs);Different Kinds

"iir;n"- Cripyright, Patent' Tradcmark, Trade Secret/Drcss, Desigo' Traditional

ri",""i"ag", f,iliini"ment and Offcnces oflPRs Remedies and Penalties; Basics of
ofUGCo licPlr till'l s]l1

209 Ki}RU}.SFiET
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Written Examrnation

Part C-Learni Resourccs
Rccommended BooJiVe-resourccs/LMS

Ahuja, vK (20ri). Law rerating to Inteuectuar pt operty Rights,lndia, IN: Lexis Nexis.Bajpai, B. L., tndian Ethos and Mottern Marog"..;. N"* ioy;l ;;;k ;".. Lucknow, 2004.

Bliil?ftJJ.ildtct.ion 
to the constitution oj hdia 1st'dent, tJii;,i'p","nti"" uar of rndia pvr. Lrrr.. \crv

Dhar, P.L. & R.R. Gaur..icrence and llumanism, Commoawealth publishers. New Delhi. 1990.Ceorge. Sussan, Hort,rhe Other Hall Dies. penguin press, 1g76.

Hl,i',liilffix;,1 ilil',l?ilrH.lilillkuriarleds.r. Enginteeritts Erhicr ilnctu,ttng ilunun ri,/,c,r. r,rcrrrrie

Hardes, Charles E., Michael S. prilct
ZOO3. tard & Michael J. Robins, Engineering ErhrZs, Thompson Asia, Nerv Delhr
lllich,lvan. Energt & Eqrio,. Trinily press. Worcester, 1974.
Meadows.DonellaH,.DennisL.Meadowcl^mAnp.'.,._
Rome's Report,lJniverse Books, ,rrldo*s' 

Jorgen Randers & william w Behrens, Limits to Gronth (ltth,/
Myneni, S.R, Law of Intellectual property. Asian Law House-
Narayanan. P. /PRs.

o Neeraj' P. &Khusdeep, D. (2014). Inte.llecruar ptoperty Righrs,rndia,rN: pHr leaming pnvate L.inrired' iillifliiilX,IrX -?ll?1,{:!;."*"'' 
r"p"'tv aigtu' r';)i.,o)a u*.g"^*r. rndia. rN: ccngage

o Palekar' Subhas, Hov' to practice Natural_Farming,pracheen (vaidik) Krishirantrashodh, Amravatj, 2000.. Phaneesh. K.R. Constih.ttion of tndia and prdbsion"f iJ*r, ll"*'il"ff,i. Pylee. M.v.. An thtroduLlion rlo Cottstitution o.[ tndrr, Vik"; p;;ti;;g. New Dethr, ]002.. Raman.8.S.. Constitutron oflndia. New Delhi- 2OO:r Reddy,8.. Intellectual property Rights and the Law, Cogia Law Agency.. 
L"aar. N.H., SanroshAjmera. Ethic.\. tntegrit_v qra ep,idi U"Ci^* Hi . New Delhi.o Sharma, Brij Kishore. 1r,rr?drl ction to the ConstiruUon o1t,iia, ielx Oan;,

' Schumacher' E'F ' sma, is BeautiJi.tr: e s*dy o1 Ecotto|n,"t'^' ,1:iirit" u.rr"red, Brond & Briggs. Brirair.

' iffii::, i,ili['"T^i:;;r'r:-"'t'"'J India and Pntfes,-ionat Erhics. censase Leamins rndia r,\.r. Lrd.. r .!,.sr
. Triparhy. A.N., l/rman lralues, New Age lntemational publishers, New Delhi,2003o Wadchra, 8.L., Law relaling to lnteileciual propeny, Urir"..d f.* pr ishing Co.Rclcvant Websiles, Moyies and Documentaries:

li r" t!:"r.:,?, Websites. hnpt ruhv.ac.in, hnp://www.uptu.ac.in.
J/oD' o/ J1r/l hnp://www.storvofstuff.com

:,:1,,,:l,ll Promo_rion and Managemenr: htrp://cipam.gov.in/.
world In-telle*uar property organization: httos://www.ivioo.invabout-io/en/
olficc of rhe Controller Cencrat of paren", D"rig^;-;d;;-$ffiw.ipindia.nrc.rn
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