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M.Sc. (Microbiology)

(SEMESTER_rr)
SIAL MB 01 02 03 GEC Food Microbiotogy

Unit I
Food and Microorganisms - Histoncal developments, Microorganisms important in food -
Molds, yeast and bacteria - general characteristics, classification and importance, Factors
affecting growth of microorganisms - Nutrient content, inhibitory substances and cell structures.

Unit II
Spoilage of different foods - Microorganisms associated with plants, soil, animals, water and air;
Chemical composition of various foods and their spoilage- Vegetables, fruits, cereals, sugar and
its products' milk and its products, meat and meat products, poultry, fish and sea foods.
Principles of Food preservation - Types of preservation methods used - Physical, Chemical and
Biological.

Unit III
Food fermentation - Production methods of bread, cheese, fermented vegetables and dairy
products; Production of vinegar, wine, bear and oriental fermented foods on industrial scale,
Microbes as a single cell protein (quron and pruteen); Production of Mushroom and some
indigenous Indian fermented foods.

Unit IV
Food borne infections and intoxications - Bacterial and non-bacterial infection - Brucella,
Bacillus, Clostridium, Escherichia, Salmonella, Shigella, Staphylococcus, Vibrio, yersinia,
fungi, viruses, nematodes and emerging food-borne pathogens; Foodbome outbreaks; Laboratory.
testing procedures and preventive measures; Food sanitation in manufacfure and retail trade.

Suggested Readings:
t. 4-du-! MR, Moss MO (2005). Food Microbiology; 2"d edition, Royal Society of

Chemistry Publication, Cambridge.
2. Frazier WC, Westhoff DC (2007). Food Microbiology, Tata McGraw Hill publishing

Company Ltd, New Delhi.
Georg-eJ B.glyart (1989). Basic Food Microbiorogy, AVI publication, New Delhi.Jjt .lt t. (200-8) Modern Food Microbiorogy,-'6,h edition, Aspen publishers, Inc,
Gaithersburg, Maryland.
leppler HJ, Perlmin D (1979). Microbial rechnology, 2nd edition, Academic press, uSA.
llv g (2005). Fundamental Food Microbiology,-i'd edition, cRC press, New'iork,usA' -),' ,.',.1., ,1
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Syllabus Booklet

General Elective Courses

Paper Nomenclature: Basic Economics
Course Code: SAHS ECO 0l l0l GE 3104 (Credit: 4)

Obie-ctive: The objective of this course is to enrich knowledge oJ-the students of non economic
background.

Unit-I
Microeconomics: Economics-Meaning, Nature and Significance, Central problems of an
economy: what, how and for whom to produce; concepts of production possibility frontier and
opportunity cost, concept of utility and consumer's equilibrium, law of diminishing marginal
utility, demand and supply concept with their shifts in curves, concept of elasticity (price &
income) and factors affecting price and income elasticity, basic concept of cost ; total, fixed &
variable cost, marginal , basic concept of revenue ; Revenue - total, ayerage and marginal
revenue - meaning and their relationships, definition of markets : perfect competition ,

imperfect competition and monopoly.

Unit-II
Macroeconomics: Some basic concepts: consumption goods, capital goods, final goods,
intermediate goods; stocks and flows; gross investment and depreciation, Concept of national
income including GDP, NNP, NDP, factor cost, and market cost, Concept of Disposable
Income (gross and net), Private Income, Personal Income and Personal Disposable Income,
Money; concept and functions. Concepts and function of central bank. Concept of budget,
Concept of monetary and fiscal policy.

Unit-III
Growth and Development: Concept of growth, concept of development, different between
growth and developlrent, detenninants of economic growth and development, different
economic system, role of government in economic growth and development, Role of education,
knowledge, and governance in economic development; trade and development, concept of
sustainable development, characteristics of underdeveloped countries, Concept and measures
of poverty; head count ratio, income gap ratio.

Unit-lV
lnternational Economics: Intemational economics- meaning and subject matter, relevance of
international economics in present, international trade and its role in economic development,
introduction of world's fastest economies, Basic concepts of absolute and comparative
advantage theory, concept & role of FDI, FII and MNCs in economic growth, Introduction of
international organizations; WTO, IMF, World Bank.

Recommended Readings:
1. A. Koutsoyiannis. (1979), 'Modern Microeconornics',International Edition, Palgrave

Macmillan.
2. Varian, Hall R. (1992), 'Microeconomic Anall,si.r' 3"1 edition, W.W. Norton &

Company, New York.
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Rubinferd, D.L. and Mehta, p.L., (201 5), ,Microeconomics,, 
8rh edition,

!il=lxf .i';iJ:['i,";"{yT*:;:,.{],,il;,?i,"i;}::,Macmi,,anLearning
McGrawHill. eLq,LL, 

^., (zul)), ,Macroeconomicsi 
ll,n edition,

6. Blanchard, O., ,Macroeconomics,, 
4,h Edition, prentice Hall.7 ' Todaro, M'P' and smith, ,.r.,lir*omic Deveropment,,grh edition, pearson.8. Thirawall, A., , Growth *n ,,"_lO,i"nr,,Macmillan publication.

9 ' Ray' D'' (r 99g)' 'Deveropmer, irinlr,*ics', princeton university press.10. Salvatore, D., and Reed, lzot sl,lir"rlirrotional Economics,l lrh edition, Wiley.1 l. Soderston, B.O. (lggl),,International 
Economics,, Macmillan.

Department of Economics, centrar ,r,:iff:;Llr^r^,Jant-pari, 
Mahendergarh , t23031
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Elective cnurse uffercer by the department to students of other
depertment$

SEMESTER. I
Chemistry of Materials

Course Cocle - SCS CH 1110 GE 4004
60 Hrs [4Hrs /week] Credit:4

UNIT I: Structures and properties of solids
1") Introciuction, crystalline ancl amorphons solids,

structure of NaCI and KCl, point defects _ Frenlcel,
stni chionretric defecls.

2) Conductors, variation of conductivity with temperature, semiconcluctgrs, p and n
types, photo voltaic cell, Piezoelectric and pyro-electrics, photoluminescence.

3J Diamagnetic, paramaglletic, anti-f"erromagnetic, ferro- ancJ ferrinragnetic
materials. Magnetic susceptibilily, variation with temperature * Curie-Wiess law,
Curie temperature and Neel temperature. Permanent and temporary magnets.

UNIT II: Hazardous and nonhazardous materials, treatment and disposal to
these types of wastes
l'J ldentify the physical hazarcis of chemicals, and categerrize chemicals accorciing tr:

their hazards and pl:ysical clraracteristics.
ZJ Define toxicity as it relates to humans and hazarclous chemicals and list the

elements of risl< assessment.
3l [xplain the pathways for transport of hazardous materials in various

environnrents.

UNIT III: Nano Materials and Composites
1") Nano scale Reginie, gas phase crusters, condensed phase, Nanoparticres,

Classification of nanomaterials.
2J Methods of preparation, Top to down ancl Bottom up approach, Recluction of

metal ions, zeolite and inverse micelles and co-precipitation n:ethocls.
3J Cornposite materials: Introcluction, Lypes of lillers ancl matrix, classificatinn of

composite materials baseclon distribution and nature of flllers,
4) Particulate and fibrous metal,/non-nretal cornposi[e.s, polymer

and their applications.

Unit cell, Bravais lattices,
Schottky defects and non-

nan0c0rnposite s

\"t
13
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GEI{ERIC ELECTIVE COURSE
Educational Managerncnt and planning

SAHS ED OIOIOI GE 4OO4

Crcdits 4 No, of lectures: .lg
Courseobjectives: Attcr studying the coursc, studcnts willbe ablcto

o l]ndcrstanil the basic conccpts of Eciucational Ai|nilistration
o Undcrstatld the variotts Constitutronal ancl Lcgal Framcwork related rvith Educatiolo lJndcrstand thc Institutiotral Mcchanism 1br Eciucational Planning ancl Administration in In6iar Uncicrstatld tllc llolc artd Functions of Varions Govcrnmcnt Agencies in Educatiolo Undcrstanci the Cltrrcnt/ Iirncrging Issucs in bdncational Administration

Unit-l: Basic Concepts
. Meiining and Nature ol.Educational Managernerrt
. Scope ol'Educational Manlrgerrent

Unit-ll: Pcrfortnattce antl Rcsourcc N,{anagoncnt in Eclucational Institutigns
r Monitoring olschool perlbnnance
. Ircrfbnrancc appraisal of thc tcachers.
o Finattciul and administrativc r.rlanagclncnt of cilucational institutions.
o Naturc and charactcristics of rcsourcc a'ailable in eclucation.
. Need 1br resource rnanrrgelrent in eclLrcation^
r N,laterialresources.

llnit II I- liduc:rtionnl Irlanning
. Conccl-rtol'Educutional planning
. Ncecl and inrportance of Educational planning
r Proccss ol'Educational Planning

' Ilducatirral Pla,,irg i, Lrdia: Agenoics urd process
. Iltlucation under F-ive year plans in Incira
. Appraisal of EdLrcational planning in hrclia

Unit-lV: Instittttional Nlcchunisnr fbr E,ducationll Planning and Administration in India
Rolc and Fnnctions of Dcpartmcnt of Culnrrc ancl Education of thc Union Ministry of Human
Resource Devel oprnerrt

' Role ancl Functions of Dcpartmcnt of Education in Statcs rvitl-r special rcf'crencc to Flaryana. Role and Functions of Univcrsity Grants Commission

' I{olc ancl Functions of Tcciltical Bodics sr-rch as NUEPA, CABE, NCERT, NCTE, SCERTs
Tl'ansactiorr i\Iodc
Lccturc Mcthocl, Activity basccl Mothocl, Survey Methocl, Coopcrative Lcar.ning

Assignlnent/F'icld WorlVPracticum
: Institutional Bascd Activities, presentatiolls, text book I{eview

Suggcstcd l{caclings:

' Aggan'val, D.D. (2007). Educational Adrninistration in Inclia. ISBN: Bl7()25772().
r.v rvw. c a s t c ru b o o l< c o rp ora t i o n. c tl nr i m o rc i n fo

r Ilatrur, Sunil (2003). From School Inspectio, to School Support. .

o C'allbolell, R.F. and Gregg,R.T. (ed.) (1957). Aclministrative Behaviour in Education. Harpar.

' Gttpta,L.D. (1983). Ilducational Adrninistration at Callege Level. New Delhi: Orford and IBH.
' Katlfhtatr' Hertllitt-t, Watters (eds.) (1996). Eclncational Planning: Strategic Tactrcrl Opc.r-ational.l-curtotttic' 

\ v- 11r--'--;-\" '

).t-, 
\' /-" 

I I

0#u&l.lrlmu*i
sgggi!ffiffi



NUMERICAL METHODS

(SPMMAT 010102 cEc 3104)

UNIT-I
Errors in approximation' 

-Absolute, 
Re,lative- and percentage e.,ors. Solution of algebraic and

transcendental eouations: Bisection method, Newtol-nronro, met-hod, systems of simurtaneousEquations: crammer's rut"' tnue.rlon'r.tr,oi, C.rr, 
'.,,,n,lrtion 

method. Gauss Jordon method, LUdecomposition method, Iterative ;;;;;' Jacobi ,.tnoJunJ Gauss-Seider method.

UNIT.II
Eigen values and Eir

ff fi,iliJ;Tii#},*fl xiif ff ,ilX'.}:ffii,"''f r*;,:?[rr;,Hrffi Ji?ff ,::r:,,]:,*t:

UNIT-III
Finite Differences: Fotward difference, Backward difference, centrar difference, Newton,s forward,3ffifix,;1ilffiffSj[:,tHH":i"e""ei"" interporaiion-ro-.rrru, Gauss rorward, backward rormurae,

UNIT-IV

Numerical Differentiation an'd Integration: Newton's forward difference, Newton,s backward differenceFormula for differentiation, rt"p.,-"ii"r and simpsor;, 
"r.-11ird rures, Simpson,s three eight rure fornumerical inregrarion, Doubre ini.g*r. u.ing trapezoia.r"rJ si,,pronr,, *r.r.

Suggested Readings:

1' Jain' M' K'' Iyengar' s' R' K' andJain, R. K. Numerical Methoclsforscientdic &Engg.Computatioz. New Age Interna tional, 2012.
2.

3. }.i,,::""r,S i"!:i::,::tion,to Numericat Anatysis.John wiley & sons, le8e.

;;,:"',).?;# ir: i T:,? ̂,1 ! 
" r::,t' ) w, 

^ ", 
i c a t A n a tv s i s'ff ffi #';,? f;o,o u. n,Tata McGraw Hill, New Delhi. 19g1.4' Isacson, E. and Keller, H.B. Anarysis oJ'Numericar Methods. John wiley & Sons, 1994.5' Thangaraj, p . contputer oriented Numericar Methods.pHl Learning pvt. Ltd,, 2013.

r'1fi'
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INTRODUCTORY STATISTICS

(SPMS ST 01 101 GE 3014)

objectives: The objective of this course is to define a variety of basic statistical terms and concepts,
solve fundamental statistical problems, understanding of statistical fundamentals to interpret data.

UNIT I
Introduction to Statistical Analysis, Measures of central rendency: Mean, median, mode, geometric
mean' harmonic mean' Measures of Dispersion: range, mean deviation, variance, standard deviation.
Quartiles' Quartile deviation, coefficient of variation, measures of skewness, measures of kurtosis.

UNIT II
Random experiment, outcomes, sample space, events, classical definition of probability, random
variables, probability mass function, probability density function, cumulative distribution function,
mathematical expectation, variance, Binomial, Poisson, Geometric, Exponential, Normal
distributions.

UNIT III
Null hypothesis, alternative hypothesis, type I error, type II error, level of significance, p-value and
power of test' Tests for mean based on normal distribution - one sample t-test, two-sample t-test,
paired-sample t-test. Tests for variance based on normal distribution - one sample and two-sample
problem' one-way and Two-way anarysis of variance (ANovA) techniques.

UNIT IV
Karl Pearson's correlation coefficient, Spearman's rank correlation coefficient, principle of least
square, lines of regression, simple linear regression, coefficient of determination. Multiple Iinear
regressi on, coeffi ci ent of multiple determ inati on.

Suggested Readings:

1' Goon, A'M', Gupta, M.K. & Dasgupta, B. (2016). Fundamentals of Statistics. vol. I & II.
World Press.

2. Das, N.G. (2012). Statistical Methods, vol I & II. Tata McGraw Hill.
3. Walpole, R.E., Myers, R.H., Myers, S.L. & ye, K.E (2012). probability and

Engineers and Scientists. pearson.

4. Daniel, w.w. & cross, c.L. (2012). Biostatistics: A Foundation for Analysis
Sciences, 1Oth Edition. Wiley.

lemics
lj'llt'fr9
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Statistics for
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TITLE OF THE COURSE: ACADEMIC LIBRARY SYSTEM (COMPULSORY) 

CoURSE CODE: SCSI LIS 01 03 05 GEC 3003 

Objectives of the Course: 

3 

4 

To understand the basic concept of Academic Library Systems. 
To understand the resources sharing and networking in Academic Library. 
To understand the Academic Library Operation. 

To acquaint the students with the present setup of academic library system in India. 

UNTI I: Role of Academic Libraries 

Concept, need, purpose, types, functions, and Present set up of Academic Libraries in India 
Role of UGC in the growth & development of A cademic Libraries of higher education in India 
Committees &Commissions: Kothari Commission, Radhakrishnan Commission 
Mudaliar Commission and Accreditation Agencies: NBA and NAAC 

UNTI II: Library Organization & Administration 

47 | Pa!e 

Library authority and its decentralization 
Manpower Development: Qualifications, recruitment, Job description, job analysis and staff manual 

Library Finance: Sources, Type of Budgets, Methods of financial estinmation and budget 
preparation 
Collection Development: Print and Non-Print including Electronic documents 

UNTI IIl: Organization of Library Section and Building 
Organization of Various Sections: Periodical, Technical, Reference, Circulation and 
Maintenance Section 
Library Buildings: Planning and Standards. Risk and disaster management 
Library furniture & equipment 
Centralized v/s Decentralized System: Departmental Libraries 

UNTI IV: Resource Sharing, Networking and Policies 

Concept, need and purpose of Resource Sharing & Networking 
National Library Networks: INFLIBNET and DELNET 
National Consortia: E-Shodh Sindhu, Institutional Repositories (IR); E-Resources 
Library & Information Policy at the National and International level in India 
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M.Sc. BIOCHEMISTRY
SIAL BC 1 3 04 GE 4004: MOLECULAR BIOLOGY

SEMESTER - III

TOTAL HOURS: 60
CREDITS: 4

Unit 1: Nucleic Acid o' of Hours: 15

DNA as genetic material; Primary, secondary and three-dimcnsional structures of DNA; Super

coiling; Forms of DNA; Polytene and lamp brush chromosomes; Properties of DNA in solution;

Denaturation and renaturation; Reassociation reactions; COT curves; Types of RNAs and their

p.lrnrty and secondary structure; Role of RNA; Unusual bases in RNA'

Unit 2: Replication; Transcriptio - 
No' of HOURS: 15

Replication of DNA and synthesis of RNA; Central dogma of molecular biology; DNA and RNA

polymerase, ana otir"r-*ry-., involved in replication;mechanisms of replication; inhibitors

of transcription; proof reading function and iidelity of DNA replication; possible modes of DNA

replication; theta model and rolling circle modei of DNA replication; replication of DNA in

eukaryotes; role of methylation; replication of viral RNA; reverse transcriptase' Prokaryotic and

eukaryotic gene structure; transposable elements in bacteria; mobile elements in eukaryotes;

regulatory region unJ ,."nr..ipiional unit of gene; post transcriptional processing of RNA:

splicing, cap addition and polyadenylatio, foiynrcteotiae phosphorylase; classification and

molecular basis of mutation; Ames test ,ra t*,.. testing systems; repair mechanism in

prokaryotes and eukaryotes; site directed mutagenesis'

Unit 3: Gene expression and its regulation, Translation and its control' Translation and its

control No' of HOURS:15

Gene expression in prokaryotes; enzyme induction and repression; negative and positive

control; concept of operon; catabolite repression; transcriptional termination control via mRNA

alternative conformations; regulation of gene expression in-eukaryotes; promoters 'enhancers

and response elements; regulation at traiscriptional level: Britten Davidson Model; control by

steroid hormones. Translation; adapter role of RNA in protein synthesis; size of the code;

methods of deciphering the genetic code; code word dictionary; general features of the genetic

code ;identification of ,"nti.oions ; wobble hypothesis; ribosome as the site of protein synthesis;

polysomes ; activation of amino acids; initiation, elongation and termination of protein

synthesis in prokaryotes and eukaryotes

unit 4: Posttranslational modifications, Mutation and the DNA Damage and Repair system
No. of HOURS: 15

control of translation: role of guanine nucleotides; post-translational processing of the

polypeptide chains; acetvlation, riethvlation' PhosPhorYlltl"l O] lt"^::]:^Il5es; 
sulfation;

glycosylation; role of vitamins; role of chromatin structure in gene expression; cytoplasmic

regulation of gene L*p."rrio., organelle genome; epigenetics. Mutation, Various types of

mutations. spontaneous mutation .na inou.]"a mutation. Reversion of mutations' conditional

mutation.Inducedmutations.Radiationinducedmutation'EffectofUV'Chemicallyinduced
mutation'Mutagenesis.Sitedirectedmutagenesis.oligonucleotidedirectedsitemutagenesis.
Mutagenecity of a chemical substance. Ames Test' DNA damage and repair' Types of o*11t::::"
lvlulagtjrleLlLy ul d LrrErrrruor JveJru'|rv , r_, hir 

^ -^^^i, ni

Deamination.Depurination.Thyminedimerformation.BasicpathwaysforDNArepair'Directrepatr.
Excision repair. Mismatch repair. Error prone repair of DNA' Other mechanisms of Ofptffy-nNA
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SUGGESTED READINGS

7. D.L. Nelson, M.M. Cox. (2013). Lehninger Principles of Biochemistry (6th EditionJ,

W.H. Freeman and Company, New York, USA.

2. J.M. Berg, f .L. Tymoczko, L. Stryer. (2072) Biochemistry (7th Edition), W.H, Freeman and

Company; New York, USA.

3. Principles of Biochemistry (2008) 3'd ed., Voet, D.J., Voet, J.G. and Pratt, C.W., John

Wiley & Sons, Inc. (New York), ISBN:13 978-0470-23396-2
3. B, Lewin, f. Krebs, S.T, Kilpatrick, E.S. Goldstein (2011). Genes X, (1Oth VolumeJ fones

and Bartlett Publishers, Sttdbury, Massachusetts, USA.

4. f.D. Watson, T.A. Baker, S.P. Bell, A. Gann, M. Levin, R. Losick. (2013J. Molecular Biology
of the Gene (7th editionJ, Benjamin Cummings, San Francisco, USA,

5. R.F. Weaver (2007). Molecular Biology. (4th editionJ. McGraw Hill. New York. USA.



Course - BNTREPRENEURSHIP DEVELOPMENT

Course Code - SLM COM l3 04 GE 3104 Credit:4
objectives: This course Aims at Instituting Entrepreneurial skills in the students by giving an overviewofwho the entrepreneurs are and whut compelences are needed to become rn 

"rrripr"nuur,
Course Contents:

UNIT.I
concept and Definitions; Role of entrepreneurship in Economic development; Entrepreneurship process,Factors impacting emergence of entrepreneurship; women Entrepreneurs; Classifiiation and Types ofEntrepreneurs; EDP Programmes; Entrepreneuriai Training; Traits/eualities of an Entrepreneurs.

UNIT.2
Creating Entrepreneurial Venture: Generating Business idea- Sources of Innovation; methods ofgenerating ideas; creativity and Entrepreneurship; Business planning process;
Legal issues - forming-business entity, considiration, urd criteria, Requirements for formation of aPrivate/Public Limited company; Legar Acts Governing Business in India.

UNIT-3
Marketing plan- for the new venture; environmental analysis; steps in preparing marketing plan;marketing mix; contingency planning; organizational plan - designing organization structure andSystems.

UNIT-4
Entrepreneurial Finance: Debt or equity financing; Sources of Finance- commercial banks;private placements; venture capital; financial iistitutlons supforting entrepreneurs; Lease Financing;Funding opportunities for Startups in India.

Suggested Readings:

Donald F' Kuratko,T'v. Rao, Entrepreneurship; A South Asian perspective. Cengage Learning.Robert Hisrich, Michael Peters, Dean Sheph 
"id, 

Entr"preneurship,McGraw-Hill EducationVasant Desai, Dynamics oJ' Entrepre)neurial Development and Mattagement, HimalayaPublishing House.
Mare J. Dollinger, Entrepreneurship; strategies and Resources,illinois, Irwin.
David H' Holt, Entrepreneurship; New venture Creation,Prentice-Hall of India, New Delhi.K. Ramachandran, E n trep re n eurs hip D ev e r op me nt, McGraw-Hill Education

1.

2.

3.

4.

5.

6.

Note: Latest edition of the readings may be used.
Note: The list of cases, references and relevant articles will be provided by the faculty in the class.
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FUNDAMENTALS OF INVESTMENT

COURSE CODE- SLM COM 1I OI GE 3I04 CREDIT:4

Objective: To familiarize the students with the concept of investments, different investment
altematives, introduce them to the framework of their analysis and valuation.

Course Contents:

UNIT I
The Investrnent Environment: The investment decision process, Types of Investments - Commodities,
Real Estate and Financial Assets, the tndian securities market, thi market participants and trading of
securities, security market indices, sources of financial rnformation, Concepi of rerur, and risk, Impact
of Taxes and Inflation on return.

UNIT II
Fixed Income Securities-: Bond features, types of bonds, estimating bond yields, Bond valuation types
of bond risks, default risk and credit rating.

UNIT III
Approaches to Equity Analysis: Introductions to Fundamental Analysis, Technical Analysis andEfficient Market Hypothesis, dividend capitalisation rnodels, and price-earnings multiple approach to
equity valuation.

UNIT IV
Portfolio Analysis and Financial Derivatives: Portfolio and Diversification, portfolio Risk and Return;
Mutual Funds; Introduction to Financial Derivatives; Financial Derivatives Markets in India

Suggested Readings
l. charles P' Jones, Investruents Anarysis and Manogement,wiley.
2' Prasanna Chandra, Investment Analysis and Port/blio Management, McGraw Hill Education
3. R.P. Rustogi, Fundamentals of Investment, sultanchand &lons, New Delhi.
4. N.D. vohra and B.R. Bagri, Futures and options, McGraw Hill Education
5. Mayo, An Introduction to Investment, Cengage Learning.

Note: Latest edition of the readings may be used.

Note: The list of cases' references and relevant articles will be provided by the faculty in the class.
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PAPER: 5: HISTORY OF HARYANA

Number of credits: 4

Nature of course: GE

Aim of the course: The broader aim is to make pupil understand the different

historical phases in the history of Haryana. How Haryana marched towards its journey to civilization will

form a major aim of the PaPer,

Objectives of the course:

i. To know the civilizational development in Haryana;

ii. To focus on the regional history;

iii. To provide a socio-cultural study of the area; and

iv.Tocriticallyexaminethevar|ousfacetsofhistoricaldevelopment'

UNIT 1: Ancient HarYana:

A. Sources of Ancient Period

B. Harappan Civilization: General Features

C'GrowthofVedicCivilizationandHistoricityofbattleofMahabharata.
D.FromRepublictoEmpire:Yaudheyas'AgrasandKunindas;Pushpabhutis

UNIT 2: Medieval HarYana:

1. Rise of New Powers:

A. Sources of Medieval Period

B. Gurjara-Pratiharas;
C. Tomaras;

D. Chahamanas.

2. Sultanate Period:

A. Haryana on the Eve of Turkish lnvasion;

B. Revolts of Meos and RajPuts;

C. Provincial Administration-lqta system;

D. Economic, Social and Cultural Changes'

UNIT 3: Mughal Period:

A. First and second Battle of Panipat and Hemu; Revolt of satnamis

B. Pargana Administration

c. Economy-Land Revenue system: cropping pattern and lrrigation system; lndustries and

Commerce'
D. Socio-Religious Movement-Bhakti and Sufi: Spread and lmpact

UNIT 4: Modern HarYana:

A. Sources of Modern Period;

B. Political: Emergence of Marathas, Jats and sikhs; George Thomas

Socio-Religious Movements in Haryana: a' Arya Samaj' b' Sanatan Dharam

C. Development of Education in Colonial Haryana;

D.PoliticalMovements:i.Revoltof1857;Ii.RiseofPoliticalConsciousness;iii.NationalMovement
(1885.1919); iv. 1920. 1947: Mass Movements; Non Cooperation; Civil Disobedience; Praja

Mandal,Qu|tlndiaMovement;RegionalConsciousness-UnionistPartY.
Classroom strategY:

Withthehelpofformallecturesanddiscussionstheratherunfamil|araspectsoftheagewillbe
discussed. Guest 

'ecture, 
too, may be arranged depending upon the requirement of the course module'

.-,. (t=
\\/-'..).

:, , l l 
.



Hi:::" 
assignments, discussions and tutorial classes wiil form part of the class room teaching of the

Suggested Readings:
r Buddha Prakash, Haryana through the Ages, Kurukshetra University, Kurukshetra, 1962.r Glimpses of Haryana, Kurukshetra University, Kurukshetra, 1969.o Das Gupta, K.K., Tribal History of Ancient lndia,o Devahuti, D., Harsha: A political Study, Oxford Clarendom press, 1970.e Dwivedi, H.N., Diili ke Tomar (736-1193), Vidya Mandir prakashan, Gwarior, 1973.
' Goyal' J'B', (ed') Haryana-Puratattna, ltihas, sanskriti, Sahitya evom Lokwarta, Delhi, 1966.o Gupta, S.p. & Rama & chandran, K.s., Mahabharata: Myth and Rearity, Agam prakashan, NewDelhi, 1976.
o Phadke, H'A' Haryana: Ancient and Medieval, Harman publication House, New Delhi, 1990.' ln:u1,r 

s'R., rnscriptions of Haryana, Kurukshetra University Kurukshetra, 1978.o Puri, 8.N., History of Gurjar-prathiharas, Munshiram Manoharrar, New Derhi, 19Gg.o sen, s'P (Ed'), sources of the History of lndia, Vol. ll, Munshiram Manoharlal, New Delhi, 1979.o sharda' sadhu Ram, Haryana-Ek sanskritik Adyayan, Bhasha Vibhag, Haryana, Chandigarh, 197g.. Sharma, D., Early History of Chahamanas, Delhi, 1959.
' :ffilrt'#a 

(ed'), Historv of the Puniab, Vol. l-ilt, pubtication Bureau, punjab University, patiata,

o suraj Bhan, Excavations at Mithathal (1968) and other Explorations in satluj yamuna Divide,Kurukshetra University, Kurukshetra, 1975.o Tripathi, R'S', History of Kanauj, Munshiram Manoharrar, New Derhi, 1964.o Yadav, K'C', Haryana: ltihas evom sanskriti, Part 1& 2, Manohar publisher, New Delhi, 7gg4 (z,d
Ed.) 
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GENERIC ELECTIVE COURSE
$.$ $."&." !i$,( H $"H.!i irx $r-$)[ {."\T'${}};

COURSE CODE SAHS ED 01 03 (T GE 1OO4Credits_4 No. of Lectures_48Cout'se Objcctives: After stuclying the coursc, the sflrde,ts will be able to-
' To ,ndc.sre.d trrc concepr. of rir'e skiils ancr its euorution
' 'l'o recognize ancl atlalyse the irlportance of life skills e,lr.rtion by stuciying thercports of i,tcrnati.,ar org*izations and cornmittecs.
' 'fo undcrstancl the thinking sltill^s.and coping skills and subscqucntly lvill bc ablc todesig, acri-virres to devcrop thinking ,r.irrr JrJ.opi,g skirs.UNit 1: TNTITODUCTTON AIrA EVOLUiTONI OF TrIb COI\*CEPT OF- LTFE SKILLS. Definition and Lrportance of Lif-e Sl<illsr Genesis ol.the Concept
. UN Inter-Agency Meeting
o IIanrburgI)cclaration
r Qrality riducation ancl Lit'c Sr<iils: Dar<ar Framcrvorkr Lilb SI<ills Education in thc Inclian Contcxt

Unit 2: TIIINKING SKILLS
Tlrinking

- Nature, Elcrncnts of Thought
- Typcs of Thinl<ing
l. Creative ancl Cr.iiical Thinl<ing
l-t Problcm solving
- Dcllnition, Steps in Irroblent Solving
- Factors Influcncing pr.oblcnr Solvin!
l-l Dccision Mal<irrg
- Dellnitiorr. proccss. Nccd
- Conscquenccs, Moclcls of Dccision Making
- CtrrLI Scttirrg
Unit 3: COptNG SKIt,t,S

Copillg rvitlr Ernotions
- Dclrnition, Characteristics, I"ypes ol.enrotiorrs

- Causcs and ctlbcts of clifl'er.cnt cr-notions
- Strategies ol'ooping with cmotions
- Stritte'gics to tlcr'elclll sl<ills.ot'nrlrrruging cnrotions: Classr.oonr tliscussion: Brainstor.rring,Ii'olc'plays, Audio ancj visual activiric-s e.g Arts, Music, 'fheatre, Dance; case stucrics,Storytel I i ng, Deblrtes
L' Coping rvith Stress
- Dellnition, Stressitr.s
- Sources of Stress
- fhe Gencr.al Adaptive Synclronrc Model of Str.ess
- Copirrg Straregics
Unit 4:
SOCIAI- SKILLS AND NECJOTIATION SKILLS
' introciuction Lile Skills: Generic, f,roblern Specilic ancl Area specific skillso $clf--A11':x1'cncss - Dcfrnition, Typcs of serf - serf conccpt, Rocry Imagc, Serf L,stcem -Techriclues uscd lbr Seh"Aware,ess: Johari winrlorv, swbr Anarysisr Erttpathy - Synrlrathy, liurpathy & Altruisrl ;. ) ,-.
e Illfuctive comr,u,icution - Dcfinition, Furctions, Moclcrs, IJarricrs So '/
r Interpcrsoral ltelatio.ship - Deflnirion, I--actors affecting Relatlo,slrips

PnoJEclr,voriK i'*"----1" sl



Untler Lile Skills Project tlte studenls are expected 1o design activities to develop rhe
tbllowing tcn litc skills.
l. Sell-Awarcncss 2. Irrrpatlry 3, Problern Solving4. Decision Making 5. Eflective
Cotlrmunication 6. Intcrpcrsonal Rclationships / Fiiendships 7. Crcativ"c ifrirf.,"g S. Critical
Thinking 9. Coping with Ernotions anrl 10. Coping with Siress.
Tho Thinking skills and coping skills rvill be <lcmonstrated through Role-piays, Ar1s, Music,
Tltcltlte, Dlttce, Storytellirrg, Dcblrtes etc. on diverse issues in the forrn oiruorkrnops.

'fransaction Mode
Lecture Methocl, Activity based Method, Suruey N,lethod, Cooperative Learning

I)r'csclibcd llooks:
l" Dahanra o.P., Rhatnagerr o.P, (2005). Education and comnrunication
(2nd Edn.). Oxford& IBH Publishirrg Co. pvt. Lril. New Delhi.
2_. Dcbra M cCrcgor', ( 2007). De.vclopi rrg 1"h ink ing; Developing Leern ing
sl<ills in educarion, Opcn Universiry press, Ncw yorl<, USA 

-

for Doveloprncnt,

- A guide to thinking

] Duffy Grover I(aren, AtrvarerEastwood, (200g). lgrh Edn.), psychology for
LivingAdjusttttent, Grorvth and Behaviour Today, Pearson Educaiion tnr-,-New Dclhi.
4. Hockenbu.r'y (2010). Discovering psychology. worth publishers. New yorl<

!, Jane S llalonen, John W. Santrock, (2009), Psychology: Context & Application, McGra,uv-
Hill Conrpanies Inc., Thir.d Editiorr. USA
6. Nair.V. Rajaserran, (2010;. Lil'e SIiitls. Personality and Leadership, Rajiv Gaudfii National
Institute of Youth Development, Tamil Nadu.
7. Nair' A. Radheikrishnan et al., (2010). Life Shills Assessmenr Scale, Rajiv GandhiNatrolal
Institute of Youth Dcvelopnrcnt, Tamil Naclu.
8. Stella Cottrell, (2005). iritical 'ftrir&ing Skills: Developing Effective Analysis a1<l
Argurnent, Palgrave Macmillan Ltd., New york

Suggestcd Readings:
r Delols, Jlcrlues (1997), [-earrring: Tlre Treasure withirr. lrNESCo, par-is.

' Nair .V. Rajasenan, (2010,). Li1-e Sl<ills, Personaliry and Leadership, Rajiv Gandhi
National Institute of Youth Developrnent, Tamil Nadu. page g of 62

' UNESCO 119971 Adult Educrtion: Thc Harnburg Dcclararion, UNESCO, paris.

' l,tNllSCO (2005). Quality llducation anc'l Life Skills: Darkar Goals, UNESCO, paris,
r WIIO (1999) Pat'trtct's in t.ile Skills Etiucation: Conclusions from a United Nations Inter-

Agcncy Mccting. WHO, Cuncva.

' Nrir. A. Radtrrklisltrran. (2010). Lile Skills Training for Positive BehavioLrr, Rajiv
Candhi Natiorral Institutc of Youth Dcvclopmcur, TarniI Nadu.

o Santrock W..lohn 12006;. Eclucational Psychology. 12nd Edn.)Ncw Dclhi: Tara McGraw-
Ilill Publishing Company Ltd.

r Dakar llramervork fbr Action, (2000). Eclucation for Atl: Meeting our Collective
C'ornrnitutents. Dul<ar, Scnegal.

' Lif'c Sl<ills Resourcc Munurl, Schools Total Hcalth Prograrn, (2006). Ilcalrh Educarion
anrl I)rornution Irrtcrnirtional Inc., Chcnnui.

o Kuurar.J. Kcval. (2008i).Mass Corrrnrunication in Inijia. JAICO publication India pvt. Ltd

' Morgan and King, (1993). lutrodnction to Psychology, Tata McCraw-Hill Publishing
Cornpany Ltd. Nc.w Dcllri.

' Rao P L. (2008). Enriehing llunran Capital through Training and Dcveloprnenr. Excel
Bool<s, Dclhi.

' Sirrgh Matllttt, (2003). Urrtletstattdirrg Lilc Skills. Bacl<ground paperpreparcd for'
EdLrcation tbl All: Thc Lcap to Eqrutlity

r UNESCO ar:d Indian National Cornmission fbr Co-operarion with UNESCO (2001). Lif,.-,",
Sl<ills in Non-fbnnal Educarron: A Revicw . ,. . , r. (r*--al--,

V' '" 
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MATHEMATICS FOR CHEMISTS

(SPMMAT 01 01 04 GEC 3104)

UNIT-I

Algebraic' Transcendental functiols, approximation, errors in approximation: Absolute, Relative andpercentage errors' Matrices and their properties, some special matrices, matrix algebra, the inversematrix, linear transformations, orlhogonal matrices .rd;h;;nar transformations.

UNIT-II
Solution of differentral equations: First-order linear equations- Separable equations, homogeneouslinear equations, Non homogeneous linear equations, Second-order differential equations withconstant coefficients: general solution, particuiar solution, linear equations in chemical kinetics,harmonic oscillator and some other applications.

UNIT-III
Singular points, Power series solution of 

'differential 
equation. aJ regular and irregular singular points,Bessel's and Legendre's equations and their solutions, Partial-differentiation, Types of partial differentialequations.

Line integrals, double integrals, change of variables, polar coordinates, volume integrals, Laplacianoperator, fi nite difference operators.

UNIT.IV
Descriptive statistics: Measures of centrar tendency,
probability, Combinations of probabilities, permutations
Gaussian distribution.

Suggested Readings:

measures of dispersion, Frequency and
and combinations, Binomial distribution

l. Steiner, E. The chemistry Maths Book. 2,d edition, oxford University press, 200g.2' Raisinghania, M. D. Advanced Dffirential Equatiorzs. S. Chand & Company Ltd. New
Delhi,200l.

3' Gupta, S' C' and Kapoor, Y.K. Fundamentals oJ'Mathematical Statistics. S. Chand &
Sons, 2014.

4. Lipschutz, S. and Lipson, M. Linear Algebra.3.d edition, Tata McGraw_Hill, 2005.v:p
*z<tr{fqjRerf'sr

Jm'ffi*t"Ti**'
-.ffiJi*$a'1'"
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Syllubus Booklet
Course Code: SAHS ECO 01 30S GE 3104

Objective:Tfre ob.iective of this course is to make students Lrnderstand with the current and critical
issues, challenges and problems oJ the Indian economv.

Unit-I
Changing structure of Indian economy, Imbalance in occupational pattern and contribution to
GDP, Determinants of acceleration in growth rate of GDP in India, Behavior of saving and
investment in recent years. lnfrastructure bottlenecks in Indian economy, impact of institutional
factors on development of Indian economy.

Unit-II
Stagnancy in productivity in agriculture sector and trends in its diversification; Issues of
competitiveness of Indian manufacturing sector, emergence of knowledge intensive industries
in lndia.

Unit-IU
Centre-State finance relations; Recent Finance Commission, NITI Ayog; other sources of
transfer; Tax revenue of the central and state governments; evaluation of Indian tax structure;
Goods and services tax in India.

Unit-IV
Recent foreign trade policy in India; Composition and Direction of India's foreign trade, Indian
government's policy towards foreign capital; foreign investment inflows, foreign aid and
India's external debt.

Recommended Readings:
l. Kapila, U. (201 5), 'Indian Economy since Independence ', Academic Foundation.
2. Kapila, U. (2015), 'Indian Econorny; per/brmance and policies', l6,h edition,

Academic Foundation.

3. Dutt and Sundharam, 'Indian Economy', 65th edition, S.Chand.
4. Rangarajan, c., (2004), 'select Essays on Indian Economy', vol.l&2, Academic

Foundation.

5. Krueger A. (2003), 'Economic Policy Re/brms and the Indian Econonty' , Oxford
University Press.

6. Mishra & Puri, (2015), 'Indiqn Economy',Himalaya publishing House.
7. Timothy Besley (2016),'Contemporary Issues in Development Economics', Palgrave

Macmillan.
8. Government of India, Ministry of Finance, "Economic Survey (latest Issue).

' 9. Government of India, Ministry of Finance, "Finance Commission Report (latest
Issue).

10. Nayak, Golder and Aggarwal, (2011), 'lndia's Ec:onomy and Growth Essays in Honour

l3:,::,

of V K R V Rao 'Sage India.
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SEMESTER _ I

Course title: Work Physiology, Physical Fitness and Health
Course code: SIAL NB I 1 02 GE 4004

Credit:4
Lectures: 60

Course objective: To provide an understanding of effect of physical activity on body
composition, fitness and health.

Learning outcomes:

r Understanding the concepts & components of health and physical fitness

. Comprehensive knowledge of energy metabolism during exercise or physical activity

r Understanding the importance of rnaintaining thermoregulation, fluid & electrolye

balance

Unit-I

Definition of health, components of health, holistic health, positive health concept, Physical
fitness- definition, components, methods of assessing, role in maintenance of healthy & wellness
and types of exercises for fitness training, guidelines for physical activity to maintain health,
prevention of obesity and its co-morbidities, techniques to assess physical fitness, Aging
theories, physiology, mechanism and role of nutrients in arresting aging process

Unit-II

Body composition, Methods of measuring body composition: direct and indirect. Body
composition in different physiological conditions, factors affecting body composition, muscle -
structure, muscle classification and tlpes of muscle contraction, major muscles of neck,
shoulder, arms, chest, abdominal, back, hip and lower limbs, principles of muscle mechanics,
Introduction of weight training, significance and principles of weight training, Do's and Don'ts
of weight training

Unit-III

Energy metabolism and physical fitness: concept, importance, influencing factors, Techniques
to measure energy expenditure and energy intake, types of energy systems, energy continuum
and energy release, cardiovascular response to training and measurement of anaerobic & aerobic
capacity, concept of isotonic/isometric/isokinetic exercises, various isotonic, isometric and
isokinetic exercises for various muscles of the body, weight training exercises for the women,
elderly people and for competitive sports person.

Unit-IV

Exercise and thermo regulatory mechanism, fluid and electrolyte balance, improving physical
performance, Ergogenic aids: definition, market, types and effects, exercise and the
neuroendocrine system, body composition and fat estimation calculation of kilocalories, harmful
effects of quick weight reduction, Scientific approaches of weight reduction.

Suggested readings:

I . Alvero JC, Ronconi M, Garcia JR, Carrillo MD, Jim6n ezML, Correas LG, Alvarez
EC. (2017) Body composition changes after sport detraining period. Nutricion
hospitala ria. 3 4(3):63 2-8. doi : 1 0.20960/nh. 6 I 8.

2. Mazzoccoli G. Body composition: Where and when. European journal of
radiology.2016 Aug 1;85(8):1456-60.doi: 10.1016/j.ejrad.2015.10.020. Epub 2015

Oct 3l
3. Essentials of Exercise
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SEMESTER-Ill 

Course title: Advance Molecular Biology 
Course code: SIAL BC I 3 03 GEC 4004 

Credit: 4 
Lectures: 60 

Course objective: To acquaint students with chromatin structure and gene expression, post· 
transcriptional events and translation. 

Learning outcomes: 

• Understanding the basic concepts of transcription and translation in prokaryotes and 
eukaryotes _ 

• Understanding the mechanism of gene expression in prokaryotes and eukaryotes 

Unit-I 

DNA as genetic material; primary, secondary and three-dimensional structures of DNA; super 
coiling; forms of ONA; polytene and lamp brush chromosomes; properties of DNA in solution; 
denaturation and renaturation; reassociation reactions; COT curves; types of RN As and their 
primary and secondary structure; role of RNA; unusual bases in RNA. 

Unit-II 

Replication of DNA and synthesis of RNA: central dogma of molecular biology; DNA and RNA 
polymerases and other enzymes involved in replication; mechanisms of replication; inhibitors 
of transcription; proofreading function and fidelity of DNA replication; possible modes of DNA 
replication; theta model and rolling circle model of DNA replication; replication of DNA in 
eukaryotes: role ofmethylat!on; replication of viral RNA; reverse transcriptase. Prokaryotic and 
euknrvotic gene structure; transposable elements in bacteria; mobile elements in eukaryotes; 
regulatory region and transcriptional unit of gene; post transcriptional processing of RNA: 
splicing, cap addition and polyadenylation pclynucleotide phosphorylase; classification and 
molecular basis of mutation; Ames test and other testing systems; repair mechanism in 
prokaryotes and eukaryotes; site directed mutagenesis. 

Unit-Ill 

Translation; adapter role of RNA in protein synthesis; size of the code; methods of deciphering 
the genetic code; code word dictionary; general features of the genetic code; identification of 
anticodons; wobble hypothesis; ribosome as the site of protein synthesis; polysomes; activation 
of amino acids; initiation, elongation and termination of protein synthesis in prokaryotes and 
eukaryotes. Control of translation: role of guanine nucleotides; post-translational processing of 
the polypeptide chains; acetylation, methylation, phosphorylation by protein kinases; sulfaticn; 
glycosylation. 

Unit-IV 

Gene expression in prokaryotes; enzyme induction and repression; negative and positive control; 
concept of cperon: catabolite repression; transcriptional termination control via mRNA 
alternative conformations; regulation of gene expression in eukaryotes; promoters ,enhancers 
and response elements; regulation at transcriptional level: Britten Davidson Model; control by 
steroid hormones. Role of chromatin structure in gene expression; cytoplasmic regulation of 
gene expression; organelle genome; epigenetics. 

Suggested readings: 
1. Lewin's Genes XII (2017) 1th ed., Krebs, JE, Goldstein, ES and Kilpatrick, ST, Jones 

and Bartlett Publishers, ISBN 13: 978- I 284 l 04493. 
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1. Mark Stephens, Teaching Yoga: Essential Foundations and Techniques, North Atlantic

Books - 2010

2. Yoga Training Manual for School Children, Morarji Desai National Institute of Yoga, New
Delhi- 2010

3. Swami Kuvalyananda Scientific Survey Yogic Poses Extract from the book Asana,

Kaivalyadhama - 2006
4. Aruna Goel, Yoga Education: Philosophy and Practice, Deep & Deep Publication - 2007

qr.dffiq ET ftqq: Ettrr 3fu vtrq Fn€er[

Course Title: Yoga and Holistic Health
Course Code: SIAS YOGA 1303 GEC 2124

Objective of the Paper:

. To know aobut holistic health

o Students will equip with preventive care tools of Yoga

Outcome of the Paper: Upon successful completion of this course, students will be able to:

o Familiar with Pancha Prana, Panch kosha and Panch Mahabhutas

. Know the ways of healthy livings

Unit-I qFtTq - Introduction:

1. gpqeafrqftq|.ttt sfr{Ff,cq - Definition & Importance of Health

2. Er€eq * srrqm' {nftkdr, grqfu.fi', qrcrkfi *t em,qfu* - Dimensions of Health:

Physical, Mental, Social and Spiritual

3. fflruii fr erqtrnun-Er€erl 3fu Hr€eq-dtrT il E{6 Tft* - concepts of rrigunas and

their role in Health and Healing

{. qsq-rr6lrtd q qz-q1fi fr effiqnw-Hr€s Sr grggq-dm t Ei-fi Tft* - concepts of
Pancha-mahabhutas and Shat-chakra, their role in Health and Healing

5. q+q-yrq e qq-q1q fr emr-Trqr-Hr€ea sfr{ Hrcsq-dt {;1sq-fr Tfr* - Concepts of
Pancha-prana and Pancha-koshas, their role in Health and Healing

srdfrq:+rr / Yo ga-p ra ctical

q-d{ Effirr+ qTrI !F', ElslRF[, igrcFT, rFfi(rs{, qq-{ 
tffiRFT, 

gfl{rfr{q, ingrcFl, frfu-6g1ga,
q'qrdaTrft 3fr{ frFffi {r{t-fl Pawan Muktasan Part one and Vajrasana, Dandasana,
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Makarasana, Pawan Muktasana, udrakarshana, Tadasana, Tiryaka-Tadasana,
Kapalbhati, Yogic breathing.

Unit-II tqs{rfitqtT# qFffir - Role of Yoga in preventive health care

l. ;fl-+qtqmrtf+*sqfrfrq- yoga as a way of life

2. qHfrs 3fr{ qltlqliq4'FIr€eiI 3fumT - Mental and Emotional Health and yoga

3. w+el 16) + *Frfi fu<ia lerran , fudR, srrqrc sfr( t+qg-yogtc principles of Healthy
Living (Ahara, Vihara, Achara and Vichara)

4. rqeer fifi + frq frFr+ v+nr,rr* Effiq 1t*, +run, gfrdT sfr{ st{r ) fr qkfir _

Role of Yogic Positive Attitudes (Maitri, Karuna, Mudita and Upeksha) for Healthy
Living

srdfto'-ftt / Yo g a-p ra cti cal

qf, tft, sTfugR, sTer:Bd{ qftI, 66fts*ls{, ytyIisRFI, +.FRFI, +g{.qEH, scs-eRFI ffiqnr+,
3r-{dq-ffiq Yllllrnq / Jal Neti, Agnisara, Jalandhara Bandha, Katichkrasana,
Shashankasana, Naukasana, Setubandhasana, Utkatasana Trikonasana, Anulom-
Vilom Pranayama.

Unit- l[ - {rrIII FII€szr k ulfrrfi ercrefftu1T - Yogic concept of holistic health
1 . ffinit fr qtrtlnurt - Concept of Tridosha

2. H€sI {fl 3fu r.d-qqf - Swastha Vritta and Seasonal regimen

3. ftHlqf efr{(rfr{qi - Day and Night regimen

4. qqq q{pa it Eqff Tft-fir - Role of yogic concept in holistic health

srdftq,-*rr / Yo ga-practical

rrsrar*tt+mrw, *s.rwqro+, {rYrtsyq.g.{rH,qrr+lqEHgqTrcFT, Tdk{, gmtyunng, Tn
!{t, +vu ${r / Dynamic Meru Vakrasana, Boat Steering, Shashankabhujangasana,
Samkonasana vrikshasana, Murdhasana, Bhramari pranayama, Jnana Mudra,
Nasal Mudra.

unit- rv _ Frrq En€sq efu 3Tr6R _ Holisric health and Diet

1. 3Tr6fi 3fufrqurfi qtrelRufr - Concept of Diet and Nutrition

Z. etl-ofrqfiu= 3iksi-ff oII"Fqz6dT - Macronurrients and their utility
3. qtqfrv-;F-re qhg{-fr eflcr*rrm - Micronutrients and their utility
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4. sTfERSTqrlqFff€sqq{lqfq - Impact of Diet on holistic health

srdfim-rfur / Yo ga-practical

ffi-err+, gtf,-rr3mFr, erd-yra.+rqr, ffifrs-{yft-s{T{F[, qEITq;[T, qE-6RRFr,

cfbfuHrsc afu f,ct{TTrsr, frs-rfr stunqm, qmIT / Butterfly-asana, Saral-
Dhanurasana, Ardha-Salabhasana, viparitakarani-asana, padmasana, pada-

Hastasana, Paschimottanasana and Purvottanasana, Sitkari Pranayama,
Yoganidra.

3Tl-.IVr[6 qa*q - Essentiul R"udinntt

l. qBd fffic Yrci s{rqrd fr, frfr-sr srqr * ffiq errqrq, srciu-s sffi rtrerr+, sg{r -
1995

z. $sr orf, qufflET, fr'r oil{ qnfu+ sr€'eq, ar+rcfi g* m,itflq, ftffi - zooz

3. Hrft {qtd, *'r HEr+r qd +'r frfo-€r ws, frq yfirvn- 2004

4. 3l-{q qiq-R qrq 3fu cr eTffitt grq, fr{ frB-ffir fud Er 6T66R), *qEqT 3ilffi31T -
2019

5. srqrqr q-rrR, *rr frB-.sr riqRtfrT, * tflrdr rnq-fr f€, Efr{R - zot4
6. q-fr1qr fiq11, q-afua'qqsrq frrr qai yrurHfu-c{n, td ffi vnkgw, ekrn

-2017

7. qq.qT. rtr, vrft{fuAm 3fu+'rnqrs, +ftf,rp1q-{KfrE1qr, +$ftd- ZOOZ

8. K.N. Udupa- Stress and its management by yoga, Motilal banarsidass publication, 1998
9. R. Nagarathna and Dr. H.R. Nagendra, Yoga and Health, Swami Vivekananda Yoga

Prakashana - 2002
10.R. Nagarathna and Dr. H. R. Nagendra, Yoga for Promotion of Positive Health, Swami

Vivekananda Yoga Prakashana-2}}4
I l. Swami Satyananda Saraswati - Yogic Management of Common, Yoga Publication Trust,

Munger, Bihar - 2002

ITQIi t'eT - Sussested Readings:

I . Sat Bir Singh Khalsa Principles and Practice of Yoga in Ilealth Care. Sage Publishing- 201 6
2. Ganesh Shankar-Classical And Modern Approaches to Yoga, Pratibha Prakashan, New

Delhi
3. R.S. Bhogal -Yoga & Mental Health & Beyond, Kaivalyadham S.M.Y.S. samiti,

Lonavala,20l5
4. K.S. Joshi-Speaking Of Yoga & Nalure Cure Therapy, Sterling Publishers Private Ltd
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SEMESTER - III

Course title: Applied Microbiology
Course code: SIAL MB I 3 03 GEC 4004

Credit: 4

Lectures: 60

Course objective: To understand the role of microorganisms and microbial processes in welfare
of humankind and too correlate the traditional microbiological techniques to microbial
applications and their control.

Learning outcomes:

o Understanding of basic applications of microorganisms

o Know-how of the beneficial and harmful roles played by microbes

o Understanding of the roles of microbes in medical, environmental, industrial and food

processes

Unit-I

History, applications and scope of microbiology- introduction to microscopic and pure culture
techniques, microbial cell structure and functions, Microbial Growth and Control, balanced and

unbalanced growth, growth curye.

UNit-II

Microbial Interactions with humans -normal microflora of human body, nosocomial infections,
some common examples of food, air, water borne diseases, and their causative agents, antibiotics
and Vaccines; Introduction to immunodiagnostics - RIA, ELISA.

Unit-III

Role of microorganisms in environment and agriculture, biogeochemical cycles (N, C, P), plant
growth promoting bacteria, beneficial associations and interactions of microbes with microbe
themselves, plant and animals, biodegradation, biodeterioration, biomineralization,
bioremediation.

Unit-IV

Industrial and food applications of microbes, food fermentations (sauerkraut, tofu, tempeh,

cheese, fermented milk), starter cultures, probiotics and prebiotics, industrial production of
microbial biomass (baker yeast and SCP), primary (alcohol, vitamins and enzymes) and

secondary metabolites (antibiotics).

Suggested readings:

l. Kuby Immunology (2018) 8'h ed., Punt J, Stranford S, Jones P and Owen JA, W.H
Freeman and Company, ISBN: 978-1319114701.

2. Manual of Environmental Microbiology (2016), 4th ed., Yates MV, Nakatsu CH, Miller,
RV and Pillai RV, ASM Press (USA), Print ISBN: 9781555816025, e-ISBN :

978 I 5558 I 882 1

3. Environmental Microbiology: Fundamentals and Applications (2015), l't ed., Bertrand,
JC, Caumette P, Lebaron P, Matheron R, Normand P and Sime-Ngando T, Springer
Netherlands, eBook ISBN: 978-94-017-9118-2, Hardcover ISBN: 978-94-017-9117-5.

4. Environmental Microbiology (2016-11), lst ed., Sharma, PD, Rastogi Publications
(India), ISBN: 978-93-5078-1 40-1

5. Industrial Microbiology (2016),2"0 ed., Casida LEJR,
New Dellri, India., ISBN: 9788122438024

,rr
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SEMBSTER - I

Course title: Techniques in Microbiology
Course code: SIAL MB I I 02 GEC 4004

Credit: 4
Lectures: 60

Course objective: To familiarize with General Microbiological techniques and understand their
principles and to learn the applications of various techniques in identifiiation and application of
microorganisms.

Learning outcomes:

o Know-how of the basic microbiological tools and techniques

o Understanding of applications of techniques for exploitation of microbes

. Ability to grow and identify specific microorganisms

Unit-I

Isolation and cultivation of pure cultures- microbiological culture media; Maintenance of asepsis -
Autoclave, Hot air oven, Filtration, Laminar air flow; Isolation of bacteria (streak plate, spread plate,
pour plate, serial dilution methods) screening and enrichment techniques; preservation and
maintenance of microbial cultures, general setup of microbiological laboratory.

Unit-II

Principle and applications of bright field and dark field microscopy; Microscopic measurements,
Phase contrast, Interference, Differential Interference Contrast Microscopy; Fluorescence,
Immunofluorescence and Confocal Microscopy; Specimen preparation in Light and Electron
Microscopy; Simple staining, differential staining, acid fast staining, staining for visualization of
specific microbial cell structures; SEM, TEM, and STEM.

Unit-III

Factors affecting microbial growth, Estimation of microbial growth - direct and indirect methods
for determination of numbers - viable (plate) count and total (Haemocytometer) count, Estimation
of microbial biomass, determination of bacterial growth rate and generation time by turbidometry
method, estimation of microbial protein and enzyme activities.

Unit-IV

Tools and techniques for microbial identification and characterization morphological
characterization of rnicrobial cells and colonies" phenotypic methods (biochemical and
physiological properties); molecular biology tools for identification and characterization of
microbes, measurement of microbial metabolism; detection of non-culturable microbes and
metagenomics.

Suggested readings:

t')""' t":'t"' q 6<fi' qY:" '*;:

l. Wilson and Walker's Principles and Techniques of Biochemistry and Molecular Biology
(2018), 8th ed., Hofmann A and Clokie S, Cimbridge University Press (NY), Onhne dlNr,(-
9781316677056. t t-/
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SEMESTER.I

Course title: Clinical Biochemistry
Course code: SIAL BC I I 0l GEC 4004

Credit:4
Lectures: 60

Course objective: The objectives of this course are to demonstrate how basic biochemistry and

analytical chemistry can be applied to medical diagnosis, treatment and management.

Learning outcomes:

. Clinically assess the laboratory indicators of physiologic conditions and diseases

o Understanding the biochemical and molecular tools needed to accomplish diagnostic,

and therapeutic intervention on hereditary and acquired disorders

. Understanding the importance of quality control and assurance to diagnostic r.vork

Unit-I

Clinical Biochemistry - concept, definition and scope; biological samples - types, collection,
processing, stability and storage; phlebotomy; serum and serum separator devices; chemical

composition of biological fluids - blood, urine and cerebrospinal fluid; reference ranges.

Unit-II

Quality assurance; accuracy and precision; factors influencing the accuracy of results; Levy-

Jennings's chart; reliability of a laboratory method; interferents; responsibilities of a clinical

biochemist.

Unit-ilI

Biochemical tests in clinical practice - characteristics and uses of a biochemical test; criteria for
selecting a method for biochemical analysis; enzymes as diagnostic tool; advantages and

disadvantages of enzyme assays; isozymes and their diagnostic importance; methods for the

detection of isoenzymes.

Unit-IV

Organ function tests - clinical presentation and diagnosis of the diseases of the liver and kidney;

bilirubin metabolism; acid base disorders.

Suggested readings:

1. Clinical Biochemistry (2018) 6th ed., Murphy M, Srivastava R and Deans K, Elsevier,

ISBN: 918-0702072987.
2. Clinical Biochemistry: Metabolic and Clinical Aspects (2014) 3'd ed., Marshall WJ,

Churchill Livingstone, ISBN: 978-070205 1401.

3. Clinical Biochemistry (Lecture Notes) (2017) lOth ed., Rae P, Crane M and Pattenden

R, Wiley-Blackwell, ISBN: 111924868X.

4. Lecture Notes: Clinicat Biochemistry (2010) 8th ed., Becket G, Walker SW, Race P and

Ashby P, Wiley-Blackwell, ISBN: 978-1405193054.

5. Principles of Medical Biochemistry (2016) 4th ed., Meisenberg G and Simmons WH,

Elsevier, ISBN: 978-03232 96168.

6. Tietz Fundamentals of Clinical chemistry and Molecular diagnostics. (201

Burtis CA and Bruns DE, Elsevier, ISBN: 978-8131238851.
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Syllabus for M.Sc, (Chemistry) Central University of Horyana

SEMESTER.III

Course Name - Drug Design and Discovery
Course Code - SBS CH 010308 GEC 4OO4

Credits:4

Course Objective and Learning Outcomes:
This course will provide a basic understanding and fundamentals towards drug discovery and development
process. At the end of this course, students will learn about the various stages involved in drug discovery &
development process and challenges encounter during the course of development of new drug which finally
comes into the market, various biological drug targets, mode of actions of antibiotics, cardiovascular, and
psychoactive drugs and its chemical synthesis.

UNIT I: INTRODUCTION
History of drug discovery and targets: Introduction, Stages of drug discovery, lead discovery,Recent
trends in drug discovery. Validation and diversity of drug targets
Biological drug targets: Drug target identification, Receptors, types, binding and activation, theories of
drug receptor interaction, drug receptor interactions, agonists vs antagonists, artificial enzymes,
Biopharmaceutical therapies, , Hit to lead, Clinical biomarkers.

UNIT II: DRUG DESIGN

Prodrug design: Basic concept, Carrier linked prodrugs/Bioprecursors, prodrugs of functional group,
prodrugs to improve patient acceptability, Drug solubility, drug absorption and distribution, site specific
drug delivery and sustained drug action. Rationale of prodrug design and practical consideration of
prodrug design.

Combating drug resistance: Causes for drug resistance, strategies to combat drug resistance in antibiotics
and anticancer therapy, genetic principles ofdrug resistance.
Analog Design: Introduction, classical & non classical, bioisosteric replacement strategies, rigid analogs,
alteration of chain branching, changes in ring size, ring position isomers, design of stereo isomers and
geometric isomers, fragments of a lead molecule, variation in inter atomic distance

UNIT III: ANTIBIOTICS AND CARDIOVASCULAR DRUGS

Cell wall biosynthesis, inhibitors, p-lactam rings, antibiotics inhibiting protein synthesis, Synthesis of
penicillin G, amoxycillin, cephalosporin, ciprofloxacin, Introductory idea of tetracycline and streptomycin.
Introduction and general mode of action. Synthesis of ditiazem, verapamil, methyldopa and atenolol.

UNIT IV: LOCAL ANTIINFECTIVE DRUGS AND PSYCHOACTIVE DRUGS
Introduction and general mode of action. Synthesis of furazolidone, naldixic acid, dapsoqe- isoniazid,
ethambutol, gluconazole, chloroquin and primaquin, Introduction, neurotransmitt;ry79kVressants,

- )-.
\tr

', t"i ,r I

- '\' :' " ' . *.,. , r,l i,':i'''{'
S&hr€,fftiq'i''u'iti\ 

i "- '

i.



Syllabus for M.Sc. (Chemistry) " Central llniversity of Haryana

general ,nr.rthg"ti.r, .nod. of ,.tion of typnotics,sedatives, anti-anxiety drugs, benzodiazopines'

buspirone. Antipsychotic drugs-theneuroleptics, antidepressants, butyrophenones' Synthesis of diazepam'

alprazolam,phenyltoin and glutethimide'

Suggested Readings:

L R. B. Silverman, The Organic Chemistry of Drug Design and Drug Action, 3'd Ed', Academic Press'

2014.
2. D. M. Brahmankar and S. B, Jaiswal, Biopharmaceutics and Pharmacokinetics, Znd ed', Vallabh

Prakashan, New Delhi, 201'4.

3. G. L. patrick, An Introduction to Medicinal Chemistry, 5th Ed., Oxford University Press, 2013'

4. D, Sriram and P. Yogeshwari, Medicinal chemistry, 2nd ed., Pearson, 20LZ'

5. Ed. Robert F. Dorge, wilson and Gisvold's Text Book of organic Medicinal and Pharmaceutical

chemistry, 1zth Ed,, 20L0.

6. Ed. M. E. Wolff, Burger's Medicinal Chemistry and Drug Discovery, Vol. 1, 7th Ed', f ohn Wiley '2010'

7. S. S. Pandeya and J. R. Dmmock, An Introduction to Drug Design, 1',t Ed" NewAge International'1'999'
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M.Sc. Geography Semester - III
Course Title- Geography of India

Course code- SEE GEO 1 3 0S GE 3104

course outrine credit - 4

Unit I
Introduction: Geological structure and Physiographic Regions, Drainage Systems, Climatic
Characteristics, Natural Vegetation and Soil

Unit II
Agriculture: nature, problems and prospects; Infrastructure: irrigation, power, fertilizer;
Green revolution and its socio-economic and ecological implications; Recent trends in
agriculture
Industry: Industrial complexes and industrial regions, New industrial policy

Unit III
Population: Growth, distribution and composition (Literacy, Sex, Age, work structure, etc,J;
Population problems and policies

Unit IV
Development of transport and Information technology, Contemporary Issues:
Environmental Pollution and degradation, Regional Disparities in regional Development,
globalization and Indian Economy

Recommended Booksl
1' Centre for Science & Environment (19BBJ: State of India's, Environment, New

Delhi.
2. Deshpande, C.D. (7992): India: A Regional Interpretation,lcssR & Northern Book

Centre, New Delhi,
3' Dreze, I. & Sen A. ["d.J Q996): India's Economic Development and Social

Opportunify, Oxford University Press, New Delhi.
4. Gautam, A. [2009): Advanced Geography of India, Second Edition, Sharada Pustak

Bhawan, Allahabad.
5, Husain, M. [2008): Geography of India, Tata McGraw-Hill, New Delhi.
6. Khullar, D.R, [2006J: India: A comprehensive Geography, Karyani pub., New Delhi.
7. Kundu A. and Raza, M. (1982): Indian Economy: The Regional Dimension,

Spectrum Publishers, New Delhi.
B, Robinson, F. [1989): The Cambridge Encyclopedia of India, Pakistan, Bangladesh,

sri Lanka, Nepal, Bhutan & Maldives, cambridge university press, London.
9. Singh R.L. (ed.) [1971): India-A Regional Geography, National Geographical Society

of India, Varanasi.
10. Spate, O.H.K. & Learmonth, A.T.A, (7967): India & Pakistan, Methuen, London,
11. Tirtha R. & Krishan, G. [1996J : Emerging India, Rawat, f aipur.
12. Tiwari, R.C. [2010): Geography of India, Prayag Pustak Bhawan, Allahabad
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FfrT$ qf.ffifrC

3ilgdT6T slcltTRuft

qft, Efrtrs $fr{ 3Tfudr

sTfudr Srssr
q{ S{ sTfudr

I

2. Fqq.3Ti+f,{, lfu fr srr+fqTr S{ E{@
3, godkn: T{Rrr

3nqe*.mrqrcfrB : aq;r+T gwi, qfuilqil€ilq
ftCcTr ggd; sTrfrqr* ffi , sf,fr <{ qd qr6qr qrqr

4. rdrffr qqt, 
?qmr fr fi .MC+ii q-d 3irqrs)

ftrfrT<*$dr; detfli-dr Ferq 3irqTq)

IITd{f5TT: 3@ir.5.€rRil
qr.d{rc*tg: SLLCH HND l 3 04 cE 4oo4

{q$gmrh:

a

o

o

a

a

o

Efrn EB i-f, 3Me, qruft y+rw, qt ftEaft

3rT"trtrd-dTt 3ilfinEfr-d :+i urlq6qRg&, errfts-+nn, Cffi
3rftq-drcfi + Tiq$ il qfud aqre, {n gm-r, er+r<fus sfrvr, T$ ftd
<fua*kmqlff .dE-fl rrrfr, FfiMysRH, rifrEeft
3{rftlqrm sTks qriil : {. {qftrqr $r, {Tqr t*r !"Er{Fr, {t ftffi
<ko srFes +.r ffilq ; qRUr 6qR ]ffi, qFrft ysRH, q-$ ft""ft

S4 ffi.
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