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. Introduction to Organic Chemistry Streitwiesser , Healthcock and

12.
13,
14,

15.
6.
17.

18.

19.
20,
21.
22,
23,
24,
25,

26.
27.
28.
29.

30.

Physical Chemisiry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
McGraw Lills

The Elements of physical Chemistry , PW Atkins , Oxford Universitly
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems, $ K Dogra and 8 Dogra , Wiley
Eastern

Organic Chemistry, Morrison and Bovd, Prentice Hall,

Organic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Soloman ,John Wiley

Organic Chemistry, Vol.l,[L11, S.M.Mukherji, 5.P.Singh and R.P.
Kapoor

Organic Chemistry, F A Carey McGraw Hills Inc.

Kosover, MacMillan

Vogel's Qualitative and Quantitative Analysis . Vol LILIT ELBS
Advanced Organic Chemistry , I.L, Finar [ELBS

Basic concepts of Analytical Chemistry, S.M. Khopker,New Age
International Publishers

Analytical Chemistry, R. M. Verma , CBS Publication

Analytical Chemistry | Skoog and west Wiley Intcrnational

Essentials of Physical Chemistry , B.S.Bahl , Arun Bahl and G.D. Tuli,
8 Chand and Cempany Limited

Atomic Structure and Molecular Spectroscopy , Mans Chanda , New
Age International Publishers

Molecular Spectroscopy , Sukumar , MJP Publishers .

QOrganic Chemistry, Mac Murrey ,Pearson Education

Inorganic Chemistry —J DD l.ee, Jlohn Wiley

Tnorganic Chemistry — Cotton and Wilkinson ,John Wiley

Inorganic Chemistry — Huheey , Harper Collins Pub.lJSA

Tnorganic Polymer — G R Chhatwal , Himalaya Publication

Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurva , Pioneer Publication
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Spectroscopy of Organic Compound - P.S.Kalsi , New Age International
(p) Limited

Advanced Organic Chemistry — Jerry March National Print ,0 Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, § Gilreath ,
McGraw Hill
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Scheme of Marks Distribution

Maximum Marks - 100

Theory -80
CCE-20
Paper wise marks distribution
S.No. Subject Paper Paper Name Maximum
Marks
1. Chemistry | Physical Chemistry 27
2. Chemistry I Inarganic Chemistry 27
3. Chemistry It QOrganic Chemistry 26
Section wise marks distribution
Maximum Marks — 27
5.No. Section Total Number of Question Marks
1 A Objective Questions 5X05=25
05 Questions of multiple choice
2. 8 Short Answer Questions 5X15=75
05 Questions with internal choice
(one question from each unit)
3. C Long Answer Questions 4X3.5=14
05 Questions with internal choice 1X3=03
{one question from each unit)
Maximum Marks - 26
S.No. Section Total Number of Question Marks
1. A Objective Questions 5X0.5=25
05 Questions of multiple choice
2. B Short Answer Questions 5X1.5=7.5
05 Questions with internal choice
{one question from each unit)
3. c .| Long Answer Questions 3X3 =08
05 Questions with internal choice 2X3.5 =07
nA | {one gquestion from each unit)
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Class B.Se. I Year
. Chemistry
Subject AR e
Paper I
Physical Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

A. Mathematical Concepts: Logarithm relations, (rules and
types), use of log table and antilog table in calculations, curves
sketching, straight line and linear graphs, calculation of slopes,
Differentiation of functions like K,, €%, x", sin x, log x;
multiplication and division in differentiation, maxima and
minima, partial differentiation. Integration of some
useful/relevant functions; Factorials, Probability.
B. Gaseous States and Molecular Velocities: Critical
phenomenon : PV isotherms of ideal gases, Andrew’s
experiment, continuity of state, the isotherms of van der Waals
equations, relationship between critical constants and
van der Waals constants,
Root mean square, average and most probable velocities.
Qualitative discussion of the Maxwell’s distribution of 12
UNITI molecular velocities, collision numbers, mean free path and
collision diameter,
. TR SrETony — S el (TS 3 AW ae geR),
AYIUE Tl Tl WTETOE Wil & qUA § S, 9%
ARG, WS WG T W % @ e @ e K, e, X,
sin x, log X; O weM! &1 a®er, &l Berl & UAEE a0l AT
&1 Do, I T4 e, i aneed | 398 Swarh W@ Weg
) Gl BT UGS, PO (BEeINTed), M |

1. ik s ar aiids feEt - Hifw WRucait - aeafie i
$ PV THAME 9%, UgF & TN, G F1 G, avex dled
TGN & FHAN! T, VSR I RRiE U6 Hifaes Rl # wdg )
T W A, N A, e 3, avifde S & deeae R
&) TS [T, Feees e, Hed gad U, §Uees a |

(English)

Lecs.

A. Liquid State : Intermolecular forces, structure of Liquids 12
(a qualitative description) Liquid crystals: Difference between | Lecs.
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UNITII | (English)




liquid crystal, solid and liquid. Classification, structure of
nematic and cholestric phases. Thermography and seven
segment cell.

B. Solid State: Definition of space lattice, Unit cell, Laws of
crystallography — (i) Law of constancy of interfacial angles (ii)
Law of rationality of indices (iii) Laws of symmetry,
symmetry elements in crystals. lonic solid structures, radius
ratio effect and coordination number, limitations of radius rule,
lattice defects. Bragg's Law, X-ray diffraction by
crystals,structure of NaCl, ZnS and CsCI.
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e, B U e AR Su TeRnTE dw| e aged @
wEl Ak T QW §7 6w, e 3 R ve Rl @
f4ad9, NaCl, ZnS 14§ CsCl. B T |

UNIT HI

(English)

Chemical Kinetics: Chemical kinetics and its scope, rate of a
reaction, factors influencing the rate of a reaction —
concentration, temperature, pressure, solvent, light and
catalyst. Dependence of rate on concentration, mathematical,
characteristics of simple chemical reactions-zero order, first
order, second and pseudo order, half - life and mean life.
Determination of the order of reaction, Differential method,
Integration method and half life method. Study of chemical
kinetics by polarimetry and spectrophotometery. Effect of
temperature on rate of reaction, Arrhenius equation, concept of
activation energy, simple collision theory, transition state
theory (equilibrium hypothesis).
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12
Lecs.

UNIT IV

{English)

Radioactivity and Nuclear Chemistry: Natural and artificial
radioactivity, radioactive radiations, detection and measurment
of radioactive radiations, theory of radioactivity, Group
displacement law of soddy, radioactive disintegration, nuclear
reactions, nuclear fission and nuclear fusion, half life period,
isotopes, isobars and isomers, application of radiochemistry.
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UNIT V

(English)

A. Chemical Equitibrium: Law of mass action, Equilibrium constant,
Lechatelier’s Principles . '

B. Colloidal Solutions: Classification, lyophilic and Iyophobic
colloids, properties: kinetic, optical and electrical, coagulation,
Hardy — Schulze rule, gold number, emulsions, gels and sols,
application of colloidals.
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Class B.Sc. I Year
. Chemistry
Subject R e
Paper 11
Inorganic Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

A. Atomic Structure
Dual Nature of matter idea of de Broglic matter waves, Heisenberg
uncertainty principle, atomic orbitals, Schrodinger wave equation,
significance of Y and ¥, quantum numbers, radial and angular wave
functions and probability distribution curves, shapes of s, p, d
orbitals. Aufbau and Pauli exclusiton principles, Hund’s multiplictity
(English) | rule. Electronic configuration of the elements, effective nuclear
charge.
B. Periodic Properies
Atomic and ionic radii, ionization energy, electron affinity and
electronegativity-definition, methods of determination or
evaluation, trends in periodic table and applications in
UNIT1 predicting and explaining the chemical behavior. 12
&, WA FeE Lecs.
Rl @ AR vEh, Wi TR F afodw, Sl wey,
AR &1 Rigia, SRR ok wlleew, ¥ con ¥ @1 ARG e,
Jifded Fv—FeH T TREm faavoe wAmEy siffdedl @1 o,
FEIUCH WY, gUS b1 e agadl & 1w, & geeed e
) P T g @1 R agséafmtrwrﬂaﬁfﬂwﬁw
g, Jifdedl w@ SveEl A TORE F R B AW, ad #
- Selae M [T, UrSel! & FUasH [ |
T et o
adl @ e A omefda, WA B, et Ben e et A
R 9, olag TR, Jelde SR W Y9 I dl R,
g e FeomeRaan |
Chemical Bonding-Part I
(A) Covalent Bond-Valence bond theory and its limitations,
directional characteristics of covalent bond, various types of 12
hybridization and shapes of simple inorganic molecules and | Lecs.
ions, Valence shell electron pair repulsion (VSEPR)) theory to
NHs, H30, SF4, CIF;, and H,O, MO theory, homonuclear and
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UNIT 11 | (English)

N




[T}

heteronuclear (CO and NO)4 diatomic molecules, multicenter
bonding in electron deficient molecules, bond strength and
bond energy.

¥, IS AR

faemart, wEww @ UER, WA JFAE Ul v I B AR,
Wt B geided I Hald NHa, H30, SFy, CIFs, and H30,
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UNIT 111

(English)

1. Chemical Bonding — Part II

(B) Ionic Solids-Ionic structures, radins ratio effect and
coordination mumber, limitation of radius ratio rule,
lattice defects, semiconductors, lattice energy and Born-
Haber cycle, solvation energy and solubility of ionic solids,
polarizing power and polarisability of ions. Fajan’s rule.
Metallc bond-free electron, valence bond and band
theories.

(C) Weak Interactions-Hydrogen bonding, van der Waals
forces

2. Chemisiry of Noble Gases

Chemical properties of the noble gases, chemistry of xenon,
structure and bonding in xenon compounds.
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12

Lecs.

UNIT IV

(English)

1. S-Block Elements

Comparative study Li and Mg, diagonal relationships, salient
teatures of hydrides, solvation and complexation tendencies
including their function in biosystems an introduction to alkyls
and aryls.

2. p-Block Elements Part-1

Comparative study B and Al (including diagonal relationship}
of groups 13-17 elements, compounds like hydrides, oxides,
oxyacids and halides of groups 13-16.
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p-Block Elements Part —I
Hydrides of boron-diborane and higher boranes, borazine,
(English) | boroydrides,. Fullerenes, fluorocarbons, silicates  (structural
principle), tetrassulphur tetranitride, basic properties of halogens,
UNIT V interhalogens and Polyhalides. 12
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Class B.Sc. I Year
. Chemistry
Snhject T TS
Paper 11X
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Periods
English | Structure and Bonding 12
Hybridization, bond lengths and bond angles, bond Lecs
energy, localized and delocalized chemical
bond.Aromaticity, Antiaromaticity,resonance,
hyperconjugation, inductive , electromeric, mesomeric
and steric effect. :
Mechanism of Organic Reactions
homolytic and heterolytic bond fission. Types of
reagents- electrophiles and nucleophiles . Types of
organic reaction, energy consideration.
Reactive intermediates (carbocations, carbanions, free
radicals, carbenes, arynes and nitrenewith examples.)
Methods of determination of reaction mechanism (active
Unit I intermediate products) isotope effects, kinetic and
stereochemical studies.)
fe= AT U9 A=A
HHNOT  TE oS, SIERE] DIV, JTERET Holl, g
EMEAE  E AUl RAIA RINE JiE,
TG, Soldg ARG, HAMRE W9 & B&ifeq g9 e
Tt afafearsl @1 femfafy
FHfe JffETed @ R, e sfafEoet § s
faar, sffEaria - FEBeEE, FEiHTE, g5
B, BEANE TAT ATgeE, AfAfdEmel 1 Aty
fruor & faftrn, WP wwadl, e w@ Bfaw
RIS I |
English | Alkanes and cycloalkanes 12 Lecs
Unit 1l IUPAC nomenclature of branched and unbranched
alkanes, classification of alkanes. Isomerism in alkanes,
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methods of formation (with special reference to Wurtz
reaction, Kolbe reaction,Corey- House reaction and
decarboxylation of carboxylic acids), physical properties
and chemical reactions of alkanes, conformation of
alkanes, Mechanism of free radical halogenation of
alkanes, Cycloalkanes-nomenclature, methods of
formation, chemical reaction, Baeyer strain theory and its
limitation, Theory of strainless rings. The case of
cyclopropane ring: Banana bonds, conformation of
cycloalkanes.

FEYNTH TGO — M@ T wr@iae Yoo,
U ol dIHv], Topd § HAEASHT, g9 @) e
o Il dred o, wR wew  sffEn,
BTGB AT BT ABTaIRTABRT, Tobar & Wi
Td YRS [URE, Uehdl 4 WHOU, QodAr § Haw
TA® BAOHTEYOT B fearfafe,

WAEFAGeh  AMeRY, g9 @ At Iamtw
Ffefgar, sk & TIa Rygla vd Sgar dm
aeRfed 9ol o1 fugia, agaemuT 7 SeIEN:
BT TEH, GaalTeb Al § GHYoT |

Unit II1

English

Alkenes, Cycloalkenes, Dienes

Nomenclature of alkenes, methods of formation-
Mechanism  of dehydration of alcohols and
dehydrohalgenation of alkyl halides, regioselectivity in
alcohol dehydration. The Saytzeff rule. Hofmann
elimination, physical properties and relative stabilities of
alkenes.

Chemical reactions of alkenes-mechanism involved in
hydrogenation, electrophillic and free radical addition,
Markownikoff’s rule, hydroboration-oxidation,
oxymetcuration reduction. Epoxidation, ozonolysis.
Polymerization of alkenes. Substitution at the allylic and
vinylic positions. Industrial application of ethylene and
propene.  Methods of formation, conformation and
chemical reactions of cycloalknes. Nomenclature and
classification of dienes : isolated, conjugated and
cumulated dienes. Structure of allenes and butadiene,
methods of formation, polymerisation, Chemical reaction
—1, 2 and 1, 4 addition, Diels- Alder reaction

12 Lecs
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English

Unit IV

Alkynes and Alkyl Halides

Nomenclature, structure and bonding in alkynes. Methods
of formation. Chemical reactions, acidity of alkynes.
Mechanism of elctrophillic and nucleophillic addition
reaction, hydroboration oxidation, metal-ammonia
reduction, oxidation and polymerization

Nomenclature and classification of alkyl halides, methods
of formation; chemical reactions. Mechanisms of
nucleophllltc substitution reaction of alkyl halides, S\’
and S\’ reaction with energy profile diagrams,
Elimination reaction Polyhalogen compounds: methods
of preparation and properties of Chloroform and carbon
tetrach]oride

YepTe Qd Thodpel tellzgs
TR PT_ THGRO, WO U g | Qaarge) @

ufevenos @ feafafy Sy' @er SN sffEar et
IR Wftd den fAdvw  afdfearg ol
ANE-FARIBH Tl B ERINGS T @) ARy
g T |

12 lLecs

English

Unit V

Stereochemistry of Organic compounds

Concept of isomerism, types of isomerism. Optical
isomerism elements of symmetry, molecular chirality,
enantionmers, stereogenic  centre, optical activity,
propertics of enantiomers, chiral and achiral molecules
with two stereogenic centres, diastereomers, threo and
erythro diasteromers, meso compounds, resolution of
enantiomers, inversion, retention and racemization.
Relative and absolute configuration, sequence rule, D &
L and R & S systems of nomenclature, Geometrical
isometism- determination of configuration of geometric
isomers. E & Z system of nomenclature, geometric
ismeriesm in oximes and alicyclic compounds.
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Department of Higher Education, Govt. of M.P,
B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of studies and
approved by the Governor Madhya Pradesh
(Academic Session 2019-2020)

Class - B.Sc. I Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time :4 Hours
Physical Chemistry
(A)Any one experiment 6 Marks
) Determination of melting point

(i) Determination of boiling point
(iii)  Weighing and preparation of solution
(B) Any one experiment 6 Marks

(i) Determination of surface tension/percentage composition of given liquid mixture
using surface tension method.

(i) Determination of viscosity/ percentage composition of given liquid mixture using
viscosity method.

(iii)  Determination of Strength of HCI with NaOH with help of volumetric titration.

Inorganic Chemistry 8+4 Marks

() Inorganic mixture analysis
Mixture analysis for 2 cation and 2 anions
(ii) Separation of cations by paper chromatography

Organiec Chemistry (Any two) 12 Marks

(i) Crystallization

(i)  Sublimation

(iii)  Detection of elements

(iv)  Identification of functional group.

Viva — voce 6 Marks

Record opdr 8 Marks
05T I ST G\
'z o . ' |




I

S e fa9r, 79, W
e . wae TRl & foag affe agusa

DY MU HSA BT IFIRIT qom Y. & Ioguret gRT IgAfad

(aafore | 2019-2020)
T - o). o
= - T A
TR — urRifire W E
SfrwdH 3T : 50 | : 4 He
Hftd WA
. PE P gART 6 b
1. MANd T HIAT
2. FAUATH ST BIAT
3. dior T g s o e
4. DIy & TR 6 3i®
1. mwwww%/ﬁﬁ@wﬁwwww%mmw

I &7

2. §d @ Al ol @ FEiRer / A T g3 e a1 s (A grr i
e JT B0 _

3. AMATATHSB AT §RT NaOH @1 FBRIT § HCl &7 Arsal Sird & |

HPEATE I
1 oo fargemer @ 2 FHOTE TE 2 UFTeRS Al HT IRIeTOT 12 &
2 BUR SPTHERITG! EIRT SATGAl &1 YeIFhol
FEfE [T (B T) 12 &F
1. Treeaia=u
2. IGUTH
3. Tl BT udere
4. fogre wqg o1 T
AP 6 3P
ﬁaﬂé o 8 3®

Zﬁwat’@}:? M% “’"Df

A~
. DY $rie yola
l"F/ o Ocolel) V¥ Geash &ﬁL‘ oleqPuny
ﬁp@\(j ! /J o PR i :

- Hh\a ]
Qc BN



-l
V\

Department of Higher Education, Govt. of M.P,
B.Se¢. Under Graduate Annual Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.

Ioa Rar R, 43 e
v, T w3 oy aiffs e
S FT HEd G SRR T A5, B IS §RT AR
Session /w7 - 2020-2021

Class B.Sc. II Year
. Chemistry
Subject T W
Paper 1
Physical Chemistry
Max. Marks 27 +CCE (07)
Unit Syllabus Periods

A.Thermodynamies: Basic concepts of thermodynamics,
First law, Second law of Thermodynamics: Need for the law,
Different statements of the law, Thermodynamic scale of
temperature, concept of Entropy: entropy as a state function,
entropy as a function of P&T and T&V entropy change in
physical change, Clausius inequality, entropy as criteria of
spontaneity and equilibrium. Entropy change in ideal gases
and mixing of gases,Third law of thermodynamics , Nernst
(English) | heat theorem, statement and concept of residual entropy,
Gibbs and Helmbheltz functions, Gibbs function (G) and
Helmholtz function (H) as a thermodynamic quantities, A and
G as a criteria for thermodynamic equilibrium and spontaneity
their advantage over entropy change, Clausius — Clayperon
equation.

B.Thermochemistry: Standard state, standard enthalpy of 12
UNIT 1 formation: Hess’s Law of heat summation and its application.
Enthalpy of neutralization.

3, FOIIAB: FHITIAD BT ol JFIRVI, w2 [0, IS o
fad fram fom & smwem, g & s som, e &
SHMIH! YT gogndt @ srqueeT: wEid—sraRn Bad @ w9 &
Werdl T&P UG TAY 3/ Bod & &9 #, 4ifde gRads ¥ qogih
oRate, FetREy s woei Swmas 9 ok W yaidar @t
A 3 w7 A aredt A i wRedd W A @ e @
=) | vt S & qdfw fn, Tie S FoF s
e B auRen, M@ don eeieed Be, sl Bem (G)a
(H) 2RI e, BeM Sie Akl & &7 8, (A) @0 (G)
FHMIAS TR AR & Wi B deid & w9 4 g gRade @
o § $T% A TRl TR |

T T A g S, G aeas @ wiedl, 8 @1
S Hepel 1 2 T 399 s, SriFeRer ) oeendt |
(English) | Phase equilibrium: Statement and the meaning of terms: 12 A /

Lecs.
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UNIT II phase component and the degree of freedom, thermodynamic | Lecs.
derivation of the Gibbs phase rule, one component system:
water, COz and S system, two component system: solid-liquid
equilibrium, simple eutectic system: Bi-Cd; Pb-Ag system,
Desilverisation of lead.
Solid solution: Systems in which compound formation with
congruent melting point (Zn-Mg) and incongruent melting
point. (NaCl-H20) and (CuSQ4-H,O) system, Freezing
Mixtures: acetone-dry ice.
Liquid_Liquid mixtures: Ideal liquid mixtures, Raoult’s and
Henry’s law. Non-ideal system, azeotrops: HCI-H,O and
cthanol water system.
Partial miscible liquids: Phenol-water, trimethylamine-water
and nicotine-water  system.Immiscible Liquids, steam
distillation, Nernst distribution law: thermodynamic
derivation, applications.
VAR W : HoF U9 R Oel @7 o, wiewen, oo il wdaa
o Fife, frea yrawen fam & SwIMfde @, (@ 9e® da—ad
9, CO2 8 HUR 7, 3l U aF—0I9-33 W, WX o FHitad
- fwy-defmy o7, G—ar 73, €9 @ v |
o faer : o wetren Teid 9l e T & (Zn-Mg)
) e R srgefrm TeEe 9GS e @ (NaCl-H20)
79 (CuSO4-H,0) TF 7 M- 9% |

%977 A : amed 39 fasw, Wew wWoed @ (g, sy G,
fReR Ferien 5T © HCI-H,O T o sfehied—aa |
iR i 54 : PHE-—vo, gERle te-ua @ felfed-wa
a5, fsriia 3 4m oFEd, T @ o fram o asmRe
T, S|
Electrochemistry I
Electrical transport, conduction in metals and in electrolyte
solutions, specific and equivalent conductivity, measurement
of equivalent conductance, effect of dilution on conductivity,
migration of ions and Kohlrausch law, arrhenius theory of
electrolyte dissociation and its limitations. Weak and strong
electrolytes, Ostwald’s dilution law, theory of strong
electrolytes, DHO theory and equation, transport numbers,
determination of transport numbers by Hittorf method an
moving boundary method.
UNIT HI Electrodes reactions, Nernst equation, derivation of celt EMF 12
and single electrode potential, standard hydrogen electrode, | Le€cs.
reference  electrodes,  standard  electrode  potential,
electrochemical series and its significance.

YA
i AR, ergeil vd fogm ommes et § @, ffte v
oA Aead], qedie! Aaadl 1 AU, Sadal & ad T PE,
@) | ol & e v PeewE s @ foem smee o
gl wd A, we v g fga aueey, sTedee H1 agal A,
yael faga saey @1 Rigia, DHO Righ W oieRy, afrweies,
} fied wd R @ Ol g swer FeiRv ) goege affan

(English)
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Electrochemistry II

Types of reversible electrodes: Gas — metal ion, metal-metal
ion, metal — insoluble salt anion and redox electrodes,
Concentration cell with and without transport, tiquid junction
potential, application of concentration cells, valency of ions,
solubility product and activity coefficient, potentiometric
titration. Definition of pH and pK, determination of pH using
hydrogen, quinhydrone and glass electrodes by potentiometric
methods.

Buffers: mechanism of buffer action, Henderson — Hazal
equation, hydrolysis of salts.

Processes at electrodes, rate of charge transfer, current density,
UNIT IV polarography, amperometry, ions selective electrodes and their 12
uses. . ' Lecs.
faem TR -0

SHI FERel @ AR : AW-uTy I, Og-org 9RH, 9
Ffaer T, FOTIE TG XS oS |

Wl e, AP vl 81 IRneE @ 59 WY e, W 9 @
=) | fwendt sgam, pH U pK &1 oRTY, BER, e sgem W
B SolTsrel & WA §RTpH &1 fAuiRor

OV g9 (a1 &1 G, dveved aa TN | dani @ o
IS |

Foagle W AR, oY RMAMRY, 9R-T9E, Dok,
THIRME), 3R 9Uicie Seideis U9 996 S9dIT |

Surface Chemistry: Adsorption, adsorption and absorption,
types of adsorption, adsorption of gases and liquids in solid
adsorbent, Freundlich and Langmuir adsorption isotherms,
surface area and determination of surface area.

Catalysis: characteristics of catalyzed reactions, classification
UNIT V of catalysis, application of catalysts, miscellancous examples. 12
3, U2 TR : SR, SfONNY U4 S@veel, SN @ §eR | Lecs.
or% el WA @ gdl 1 AR Bvsfom den owaR
(=) AL TR W4, U &9 U6 U &89 o e |

4. JORM ISRG AffETisll & aficerm, SaR @1 e, IARE 3

(English)

(English)
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Department of Higher Education, Govt. of M.P.
B.S¢. Under Graduate Annual Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.,

I e fdrr, 7y, wRe
AT, wie wsi @ fog affe g
N ST e G SR T Y. B ST ERT SR
Session /%7 - 2020-2021

Class B.Sc. Il Year
. Chemistry
Subject @R W
Paper II
Inorganic Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

Chemistry of Elements of First Transition Series.
Characteristic properties of d-block elements.

(English) Properties of the elements of the first transition series, their

binary compounds such as Carbides, Oxides and Sulphides.
Complexes illustrating relative stability of their oxidation
UNIT 1 states, co-ordination number and geometry. 12
mm BT A B e BT TG Lecs.
- & Il @l fAfrean, vem wHE AN % Tl & W w6

ffad) | f3eif el O Prige diTTgs 7 wewme Ud Waw dife,
STFTBRYT v B Wi, WEATS W& U6 WA @1 SaTERT
Hied o |
Chemistry of Elements of Second and Third Transition.
Series.

(English) General characteristics, _comparative treatment with their 3d-
analogues in respect of ionic radii, oxidation states, magnetic
behaviour, spectral properties and stereochemistry.

UNIT I 12
Tedia < it W A S e 1 YA Lecs.
A T UG g9 A e, sfRiaRer s, gREey o T
(=) ﬁﬁr{wm—«rﬁs —3 T § o O BT e |
A. Co-ordination Compounds
Werner’s co-odination theory and its experimental verification,
effective atomic number concept, chelates, nomenclature of
co-ordination compounds, isomerism in co-ordination 12
UNIT III | (English) | compounds, valence bond theory of transition metal Lecs
complexes. '
B. Oxidation and Reduction
Use of redox potential data : analysis of redox cycle, redox
stability in water : Frost latimer and Pourbaix diagrams.

25 -% &,ﬁé/’g& */
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11

Principles involved in the extraction of elements.

3. Iu-agude Afe
WWWWWWWWMW
Tl SRV, Blele, o el & "meww, daw af@
ST, HEHU 413 Wehell @ G s Rigid |

f=4) 7. Siedieor § auEgH

Wi g e &1yl uF 1 Rww wd § Wi
eI, AR vd dview ang, ael @ Pl § A an
arel Rigia |
General chemistry of F -block elements.
Lanthanides and actinides , Electonic Structure, ionic radii,

(English) | complex formation, Separation ,Oxidation states ,magnetic and

UNIT IV spectral properties Lanthanide contraction. L12
ecs.
f —lie ol @ G
@) |oeRe W wEdhags, soee b, aafie Brea, dew fw

YR, SRR ST, JEP A WA T IIES G |
A. Acids and Bases
Arrhenius, Bronsted- Lowry, the Lux-Flood, solvent system and
Lewis concepts of acids and bases.

(English) | B. Non-aqueous Solvents
Physical properties of a salvent, types of solvents and their general
characteristics, reactions in non-aqueous solvents with reference to

UNIT V liquid NH3 and liquid 50,. 12

3, I W4 aND Lecs.
I T ARBI F ARG, FREs—ellNl, GFa-UeTs [aee 773 Ud

) Ted $ AR |
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Department of Higher Education, Govt. of M.P.

B.Sc¢, Undergraduate Annual Syllabus
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Session /99 - 2020-2021

Class

B.Se¢. H

Subject

Chemistry

W ARA

Paper

11X

Organic Chemistry

Max. Marks

26 + CCE (06)

Unit

Syllabus

Periods

(English)

UNIT 1

Electromagnetic Spectrum: Absorption spectra

Ultraviolet (UV) absorption spectroscopy- absorption laws(Beer
Lambert Law), Molar absorptivity, Presentation and analysis of UV
spectra, Types of electronic transitions, Effect of conjugation.
Concept of chromophore and auxochrome. Bathochromic,
hypsochromic, Hyperchromic and hypochromic shifis. UV spectra of
conjugated enes and enones. Infra red (IR) absorption spectroscopy-
Molecular vibrations, Hookes law, selection rules, intensity and
position of IR bands, Measurement of IR spectrum, finger print
region, characteristic absorption of various functional groups and
interpretation of IR spectra of simple organic compounds.

AP WIEH IV Wagd

(V) s SEEfdE -
e & fram ((fow o el faom ) aoifde sreeRan wodeeR
W F TR @ fAee) | g €EA B YeR | GgEe
muﬂﬁlavfia?ﬁaﬁnavhﬁﬂsaﬁw quiiggeelt | oot
WWWWIWWWWWW

|
IR WG — fed FUH , g6 B (RW , RO, arawe
ds o) ferm @ digar savaw Wegr &1 oAee |, iie &9 ARE
(bucrs WEl @ B ARG RN @ Wd FEAE A B
YR Fagl B e |

UNIT 11 | (English)

-

A - Alcohols: Classification and nomenclature. Monohydric
alcohols-Nomenclature, methods of formation , reduction of
aldehydes, ketones, carboxylic acids and esters. Hydrogen
bonding, acid nature and reactions of alcohols.

Dihydric  alcohols-nomenclature, methods of formation,
chemical reactions of wvicinal glycols, oxidative
cleavagefPb{OAc)4 and HIO4} and pinacol-pinacolone
rearrangement. Trihydric alcohols- Nomenclature, methods of

12
Lectures
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formation, Chemical reactions of glycerols,

B. Phenols: Nomenclature, structure and bonding. Preparations
of phenols, Physical properties and acidic character,
comparative acidic strength of alcohols and phenols, resonance
stabilization of phenoxide ions. Reactions of phenols-
Electrophillic  aromatic  substitution,  acylation  and
carboxylation. Mechanism of Fries rearrangement, Claisen
rearrangement,  Gatermann  synthesis, Hauben-Hoesche
reaction, Lederer Manasse reaction and Reimer Teiman
reaction.

A — Yoo FBT ¢ AT -

A Yebied —

AP GodIERS, Pl , FRIFaed I U@ WY 3 avhdq g
Vepled & ﬁmaﬁﬁﬁmm@mwmﬁuw Ve B
Ffufea |

SEEERF Vedled — TERY |, e o Rt BAReR Vicinal)
TAEDT B G AREIN | RIERENY AT [Ph(OAd4, T
[HI04, T4 Rl — RAmee

CEERlyT ovled — TG U4 AR @ RRR | Reewd @
Tt st |

T- % -

AR, WA U@ RN, fREa @ e | difw o @ ey
TS SR A, W A AR - gempe SR RS
S | SR | FTRIRAPRYT |, FIow AU | Foleld
TRRIE | Tow W e S SR | deR FR
Ao @ TR e PR @ R

12
Lectures

Unit ITT

English

Aldehydes and ketones:

Nomenclature, structure of the carbonyl group. Synthesis of
aldehydes and ketones with particular reference to the synthesis
of aldehydes from acid chlorides, synthesis of aldehydes and
ketones wsing 1,3dithianes, synthesis of ketones from nitrilles
and from carboxylic acids. Physical properties. Mechanism of
nucleophilic additions to carbonyl group with particular
emphasis on benzoin, aldol, Perkin and Knoevenagel
condensations. Condensdation with ammonia and its
derivatives. Wittig and Mannich reaction. Use of acetals as
protecting groups, Oxidation of aldehydes, Baeyer-Villiger
oxidation of ketones, Cannizaro reaction, Meerwein —
Pondroff- Verley Reaction, Clemmensen, Wolf Kischner,
LiAlH4 and NaBH, reductions. Halogenation of enolizable
ketones. An introduction to alfa, beta unsaturated aldehydes
and ketones.
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Unit IV

English

A Carboxylic Acids: Nomenclature, structure and bonding,
physical properties and acidity of carboxylic acids, Effects of
substituents on acid strength. Preparation of carboxylic acids
and reactions of carboxytlic acids. Hell-Volhard-Zelinsky
reaction. Synthesis of acid chlorides, esters and amides.
Reduction of carboxylic acids. Mechanism of decarboxylation.
Methods of formation and chemical reactions of halo acids,
hydroxyl acids, Malic, Tartaric and citric acids. Methods of
formation and chemical reactions of unsaturated
monocarboxylic  acids. Dicarboxylic  acids-Methods of
formation and effect of heat and dehydrating agents.

B Ether: Nomenclature of ethers and methods of their
formation. Physical properties and chemical reactions.
Cleavage and auto oxidation, Ziesels method.

12
Lectures
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Unit V

English

Organic compounds of Nitrogen: Preparation of nitro-alkanes
and nitro-arene. Chemical reactions of nitro-alkanes.
Mechanism of nucleophilic substitution in nitro-arenes and
their reductions in neutral acidic and alkaline media.

Halonitroarenes; reactivity, structure and nomenclature of
amines, physical properties, stereochemistry of amines,
separation of mixture primary, secondary and tertiary amines.
Structural features effecting basicity of amines. Amine salts as
phase transfer catalyst. Preparation of alkyl and aryl amine
(reduction of nitro compounds, nitrilles), reductive amination
of aldehydic and ketonic compounds. Gabriel-Phthalamide
reaction Hoffmann-Bromamide reaction. Reactions of Amines.
Electrophilic aromatic substitution in aryl amines, reactions of

12
Lectures
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amines with nitrous acids. Synthetic tran
sformations of aryl diazonium salts, Azo coupling.
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Department of Higher Education, Govt, of M.P.
B.Sc. Under Graduate Annual System Syllabus

As recommended by Central Board of studies and
approved by the Governor Madhya Pradesh
(Academic Session 2020-2021)

Class - B.Sc. Il Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6Hours
Inorganic Chemistry 12 Marks
(i) Analysis of inorganic mixture containing five radicals with at least on interfering
radical '
(i) Determination of acetic acid in commercial vinegar using NaOH
(iii)  Redox titrations
(iv)  Estimation of hardness of water by EDTA.
Physical Chemistry 12 Marks
(i) Determination of transition temperature of given substance by thermometric
method.
(ii) To determine the enthalpy of neutralization of strong acid, strong base.
(iti)  Verification of Beer’s- Lambert law.
(iv)  To study the phase diagram of two component system by cooling curve method.
) To determine the strength of HC1 with NaOH using potentiometer.
Organic Chemistry (Any two) 12 Marks

(i) dentification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.

(i) Use of Paper chromatography / Thin layer chromatography: determination of Ry values,
separation and identification of organic compounds.
a. Separation of green leaf pigments (spinach leave may be used)
b. Separation of dyes

Viva — voce 6 Marks

Record M% ky—"“" QJ-’— 8 Marks
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Department of Higher Education, Govt. of M.P.

B.Sc. Undergraduate Annual Syllabus

List of books recommended by Central Board of Studies and approved by the Governor of

M.P.
o= e fammT, w9, WA

AT, FE Tt @ TeuEd @ Rl 4 SeRM Aol gRT SRR o 9. § TR BT

Fpifia gemt B

Recommended books

12,
13.
14.

15.
16,
17.

19,
. Organic Chemistry, Mac Murrey ,Pearson Education
21.
22,
23.
24,
25,

26.
27.
28.
29,

30.

Thysical Chemistry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
MeGraw Hills

The Elements of physicat Chemistry , PW Atkins , Oxford Liniversity
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems , S K Dogra and § Dogra, Wiley
Eastern

Organic Chemistry, Morrison and Boyd, Prentice Hall,

QOrganic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon John Wiley

Organic Chemistry, Vol.I ILIIL 8.M.Mukherji, S.P.Singh and R.P.
Kapoor

. Organic Chemistry, F A Carey McGraw Hills Inc.
. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kasover, MacMillan

Vogel’s Qualitative and Quanlitative Analysis . Vol LILII{ ELBS
Advanced Organic Chemistry , L. Finar ,ELBS

Basic concepts ol Analytical Chemistry, 8.M. Khopker,New Age
International Publishers

Anplytical Chemistry, R. M. Verma , CBS Publication

Analvtical Chemistry , Skoog and west Wiley International

Essentials of Physical Chemistry , B.S.Bahl , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Age International Publishers
Molecutar Spectroscopy , Sukumar , MJP Publishers .

[norganic Chemistry — I D L.ee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

norganic Chemistry — Huheey , Harper Collins Pub.USA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Svnthesis and Characterization of Some Nevel Nitrosyl Complexes —
R. C. Maurva , Pioneer Publication

weavee ) g aeed Ao g yeifie wwrRE ReE A aeaeEs |
wegey EF tier yEEd T BT wEiE WS T $) gafes |
Spectroscopy of Organic Compound - P.S.Kalsi , New Age International
{p) Limited

Advanced Organic Chemistry — Jerry March National Print .0 Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, 8 Gilreath ,
McGraw Hill
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Department of Higher Education, Govt. of ML.P.

B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /43 - 2021-2022

Class

B.Sc. III Year

Subject

Chemistry

T A

Paper

Physical Chemistry

Max. Marks

27 + CCE (07)

Unit

Syllabus

Periods

UNIT I

(English)

A. Elementary Quantum Mechanics: Black-body radiation,
Planck’s radiation law, photoelectric effect, heat capacity of
solids, Bohr’s model of hydrogen atom (no derivation) and its
defects. Compton effect.

de-Broglie hypothesis, the Heisenberg’s uncertainty principle,
Sinusoidal wave equation, Hamiltonian operator, Schrodinger
wave equation and its importance, physical interpretation of
the wave function, postulates of quantum mechanics, particle
in a one-dimensional box.

B. Molecular orbital theory: Basic ideas-criteria for forming
M.O. from A.O., construction of M.0O.”s by LCAO-H; ion,
calculation of energy levels from wave functions, physical
picture of bonding and antibonding wave functions, concept of
o, c*, &, =* orbitals and their characters. Hybrid orbitals-
sp,spz,sp3; calculation of coefficients of A.Q.’s used in these
hybrid orbitals.

Introduction to valence bond model of H; icn, comparison of
M.O. and V.B. models.

P BR, 45
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UNIT II

(English)

Spectroscopy :

Introduction: Electromagnetic radiation, regions of the
spectrum, basic features of different spectrometers, statement
of the Born-Oppenheimer approximation, degrees of freedom.
Rotational Spectrum : Diatomic molecules, Energy levels of
a rigid rotor (semi-classical principles), selection rules,
spectral intensity, distribution using population distribution
(Maxwell-Boltzmann distribution) determination of bond
length, qualitative description of non-rigid rotor, isotope effect.
Vibrational Spectrum : Infra-red spectrum : Energy levels of
simple harmonic oscillator, selection rules, pure vibrational
spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect
of an harmonic motion and isotope on the spectrum, idea of
vibrational frequencies of different functional groups.

W (W)

Reg - foga gee ffivg, Wwga & Rém, i Tegmmd &
IR TV, 99 AER Afeed @ U, Waerl 31 B,
T W, ffRAvEE oY), g% PE & wui Wi, an-RRufofed
ARWa-diceorie fav, amey o @1 FuRe, 3Re e @
o feaRe, wRene w9 |

P WIEH, AU Wagq © TG ARG BT B FHell VR, w0
AGRT Slie § UG W |

TagA R @ TR @ wwentia &1 99, = e el
Bl HR AGfel B AN |

12

Lecs.

UNIT 111

(English)

Raman Spectrum : Concept of polarizability, pure rotational
and pure vibrational Raman spectra of diatomic molecules,
selection rules.

Electronic Spectrum : Concept of potential energy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-Condon principle.
Qualitative description of 6.n and n M.O. their energy levels
and the respective transition.

UV Spectroscopy: Electronic excitation, elementary idea of
instrument used, Application to organic molecules.
Woodward-Fieser rule for determining Amax of enes, polyenes
and a,p unsaturated carbonyl compounds.
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o T WEEH: gadaa 31 IRGe, [GUREvE S & forg fagg
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UNIT IV

(English)

Photochemistry

Laws of photochemistry: Grothus-Draper law, Stark-Einstein
law, Jablonski diagram depicting various processes occurring
in the excited state, qualitative description of fluorescence,
phosphorescence,  non-radioactive  processes  (internal
conversion,  intersystem  crossing), quantum  yield,
photosensitized reactions energy transfer processes (simple
examples.) Photochemical reactions of simple organic
compounds.Norrish type I and I reactions .

YHTIER -

YPE-ERE & W Muu-3w fam-ter-amgads [,
Saifvrd sgemil # @M aeh R fra-fRel &1 sefe g
SArS R, Sfodii &1 e fdeRw, wRaii, s
fora—faft (sroroReds, smrfara @), @oen S, TERTE
AR, FHoll ARy fra-fofR. (fRa STRv) FEME AR
Bl wr s Afafbang, FiRer 1 e 11 s |

12
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UNITV

(English)

Physical Properties and Molecular Structure:

Optical activity, Polarisation (Clausius — Mossotti equation),
orientation of dipoles in an electric field, dipole moment,
induced dipole moment measurement of dipole moment,
temperature method and refractive method, dipole moment
and structure  of molecules, magnetic properties —
paramagnetism , diamagnetism and ferromagnetism.

e T T ) W

gAY gav— (T wlieww), faga & 4 fayda
srfa=gTe, fyda anpl, 9RT fagg amgyl, smee fafy den am fofer
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B.Sc, ITI Year
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Chemistry

RA W

Paper

11

Inorganic Chemistry

Max, Marks

27+ CCE (07)

Unit

Syllabus

Periods

UNIT 1

(English)

1. Hard and Soft Acids and Bases (HSAB)

Introduction, Classification of hard and soft acid-base, Hard and
soft acid-base concept of Pearson, Application of hard-soft acid
base theory, Symbosis, acid-base strength and hardness and
softness; Theoretical basis of hadness and sofiness, electronic
theory, n-bonding theory, and Dragowayland theory,
electronegativity and hardness and softness, limitations of hard
soft acid-base concept.

2. Silicones and Phosphazenes

Introduction : silicones-methods of preparation, classification,
properties and application (uses). Phosphazenes
(Phosphonitrilic  chloride)-Methods of preparation and
properties;  Structure of triphosphazenes. Some other
phosphazenes and uses of phosphazenes,

&)

1. TR T § A—4RD

UREAHS, FOR U6 qg -8R gifidew, GvEd #1 HSAB .
IR, POR-T5, A4 RHETT & ST, W, Jrei— Gl
Y BONT U4 g, deRal T8 4gal & dgive omR, 9y gl
n e fegid, g Fomedar AR FoR Ud 9301 HSAB .
HROT ! WA T4 Tt 9E |

2. Ricfiel= 9§ Brepre

e, fderw T o (R, afflem o @ sm,
BRETH : BRBAIZE® FaREs g @1 R, 7o Pt
(NPCI,)3 3 TTGT, SUINT T3 0l yee |
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UNIT

(English)

1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction, limitations of valence bond theory, crystal field
theory, crystal field splitting of d-orbitals, d-orbital splitting and
stabilisation energy in octahedral, tetrahedral and square planar
complexes; factors affecting the crystal field parameters.
Applications of crystal field theory and likitations of crystal
field theory.

2. Thermodynamic and Kinetic Aspects of Metal

12
Lecs,

59\“@ L9 > oF

Q¢

I e WE e



1=

94

205, a0

90

22|

Complexes.

Introduction; Thermodynamic aspects of metal complexes,
factors affecting thermodynamic stability of complexes, kinetic
aspects of metal complexes, stabilisation reactions of square
planer complexes and factors affecting the rate of substitution
reactions in square planar complexes.

Gy

1. W By wga 7 g forme
waierpar @y fagio 3 WA, fied &9 e, d—seel @1 fed
85 Rure—neched i, TgSFaTid U4 GHad iR Hae A d—heim
&1 fauren, goagHt @1 v wd fieed & diERe S, Gl gN
N JeE, IRBaed a GAEqhaer SRy @ e,
fheea &9 Tmel (veliey) 3 wfdd & A SRS, e &
figia & s, freea a7 Rigia & $d 1@ sparand g |

2. O] HEAT A FHARNOD! T TerIaS! JTEROT

Regrers, o GGF B SWIRIS SRR, R o, |
Wi e, Swmfid '@ @ pIidd @< 96 $RE | 81
<o B qeriad R, T wHaend wae # wees frd, o
Wsﬁuﬂwﬁﬁqﬁwmaﬂﬁwawﬁwﬁﬁﬂﬂ#qua
aperee 9% |

(English)

UNIT 111

Magnetic Properties of Transition Metal Complexes.
Introduction; Types of magnetic behavior, diamagnetism,
Paramagnetism, Ferromagnetism, Antiferromagnetism,
Ferrimagnetis, Origin and calculation of magnetism. Methods of
determinig magmetic susceptibility-Guoy, Bhatnagar Mathur,
Quincke’s, Curie and Nuclear magnetic Resonance method.
Magnetic moment; L-S coupling, Determination of ground state
term symbol, Correlation of pg and per values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.

)

o oy W & gaen I

URETop, TRER WAER & YGR, JEhid FUfRar 31w @ R,
RO ST, LsWusamueﬁW#ngﬁumqﬁﬁ
FAF AMCH, 3 UR] @Al @ (AU gRS eyl Sfeel sfes
SYAIRTET GG Sparene U |
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UNIT IV | (English)

Electronic Spectra of Transition Metal Complex
Introduction; Type of electronic transition, Selection rules for d-
d transitions;  sprctroscopic  ground  states-Notations,
Spectroscopic  states and spectroscopic ground states in
complexes; Spectrochemical series; Orgal energy level
diagram-Uses in octahedral and tetrahedral complexes having d'
to d” states; Electronic spectrum of [Ti{H>0)6]3+ complex ion.
Complexes with aromatic systems,

synthesis, structure and bonding in metal olefin complexes,
alkyne complexes, cyclopenta dienyl , complexes, coordinative
unsaturation, oxidative addition reactions, insertion reactions,

fluxional molecules and their characterization compounds with

12
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metal-metal bonds and metal atom clusters.
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UNIT V

(English)

Bio-Inorganic Chemistry

Introduction; Essential and trace elements in biclogical processes,
Biological function of the bio-elements, Availability of bic-metals
and bio-non-metals; Metalloporphyrins, Haemoglobin structure and
biological function, Myoglobin-mechanism of oxygen transfer
through haemoglobin and myoglobin. Biological role of alkali and
alkaline earth metal ions with special reference to Ca2+; Nitrogen
fixation.

metal ions in biclogical systems and their role in lon transport across
the membranes.( molecular mechanism) oxygen-uptake proteins,
cyclochromes and ferreodoxins.

12
Lecs.
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Class B.Sc. 111
. Chemistry
Subject TR e
Paper 111
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Period
Spectroscopy:

Nuclear Magnetic Resonance Spectroscopy.

Proton Magnetic Resonance (1HNMR) Spectroscopy, Nuclear
shielding and dis-shielding, chemical shift and molecular
structure, spin-spin coupling and coupling constant, region of
UNIT 1 (English) | signals, Explanation of PMR spectra of simple organic
molecules like ethyl bromide, ethanol, acetaldehyde, [,1,2
tribromo ethane, ethylacetate, toluene and acetophenone.
Applications of UV, IR and PMR spectroscopy for simple
organic compounds.

Wi — 12 Lecs
Ao grahla Waefien
Wi gRaA TR (IHNMR) Sragiae, e ufweror
g foufReror, wwmafie fRemus g enfdae  HvgAm,
=7E 1 fam-foA v vd g Rerfe, Raa &1 89, e
R Fafe AP $ PMR Wl & @RAL  SH—-3A™A
FIGIESS TIHTA, v feesEe 1,1.2-T8 FHQS,
guTgeldlce, efcdd Td VRIREE | UV, IR v§ PMR
VRS d6e F ST &d gl W dEme Jil
& Eer &7 Serivor |

(A) Organo-Metallic compounds:-

Organomagnesium compounds- Grignard reagent, preparations,
structure and chemical reactions.

Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds- Preparations and chemical
UNIT 1I | (English) | reactions.

(B) Organo sulphur compounds.

Nomenclature, structural characteristics. 12lecs
Thiol, thio-ether, sulphonic acid, sulphonamide and

% sulphaguanidine-methods _of preparations and chemicqi,]/_}[

= .
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reactions.

(C) Preparation and properties of polymers. organic Polymers-
polvethylene , polystyrene, polyvinyl chioride, Teflon, nylon,
terylene , synthetic and natural rubber.

=13 11

(@) e—ae NDF —

FEIHRIE dffee: ad sifede— fovgq, dvaar og
Jarafae afafpant |

wrdfore Afie—fRes g warate afafead |
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UNIT 111

English

{A) Carbohydrates:-

Classification and nomenclature. Monosaccharides, mechanism
of osazone formation, inter conversion of glucose into fructose.
Ascending and descending series in aldose. Configuration of
monosaccharides. Stereo isomers of erythro and threo sugars.
Conversion of glucose into mannose. Glycosides, determination
of the size of the ring of monosaccharides. Ring structure of
D(+) glucose, Mechanism of mutarotation. Structure of ribose
and deoxyribose. Disaccharides-introductory idea of maltose,
sucrose, and lactose{(Excluding structures) Polysaccharides-
introductory idea of starch and cellulose (Excluding structures)

(B) Fat,Oil and Detergents:-

Natural fat, edible and industrial oil of plant origin. Normal
fatty acids, glycerides. Hydrogenation of unsaturated oil,
saponification value, iodine value and acid value.

Synthetic Detergents:-Alkyl and aryl sulphonate,

s 111
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Unit IV English | Amino Acid, Peptide, Protein and nucleic acid, Classification
of amino acids, structure and stereo chemistry. Acid base
behavior, Isoelectric point and electrophoresis. Preparations
and chemical reactions of alpha amino acids.

Nomenclature and structure of peptide and proteins.
Classifications of proteins, determination of peptide structure,
end group analysis, selective hydrolysis of peptides, peptide | 12 Lecs
synthesis, solid phase peptide synthesis,denaturation of
proteins.Nucleic  Acids: Constitution of nucleic acids,
ribonucleoside and ribonucleotide, Double helix structure of
DNA,

o IV =) | i o, Uergs, WEN U fded -

WHT 3pt @1 avffexy, wea od ffae e, ane—aRey
qER, gafevd g, vd 9T@ w01 Hoo.a—0H 1 eand &
AR @ ofifm | YRS W@ weE @ wwe gd | e
g fazawy], teRs &1 9o Se— avucH, fRRufafed
UCTES YT, S WAl URTSS HEemuLWE fagfaor |
fdelr JrI—-URTATHEG eI, JYfoddd vl @1 HeHeH,
TFEfeaEgS T UEsgidadicgs, DNA &1 fgasfer
AT |

Unit V English | A- Sytnthetic dyes: 12 Lecs
Colour and constitution {electronic concept). Classification of
dyes-Methyl orange, Congored, Malachite green, crystal violet,
Phenolphthalein, Fluoroscein, Alizarine and indigo- Chemical
study and synthesis.

B- Pericyclic reactions:

Classification and examples Wood ward Hoffmann rules,
electrocyclic reactions, cyclo addition reaction (2,2 and 4 ,

2) and sigmatropic shift (1,3,3,3 and 1,5 ) FMO approach

wﬁv (ﬁqﬁ) (ﬂ)wﬁﬁaw— 12 Lecs
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Class - B.S¢. I Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time : 6 Hours

Inorganic Chemistry 12 Marks
(i) Gravimetric analysis :

Barium as Barium sulphate, Copper as cuprous-thiocynate.
(i)  Complex compound preparation

a. Potassium chlorochromate (IV)

b. Tetramine copper (I1) sulphate monohydrate

¢. Hexamminenickel (II) chloride
(iii)  Effluent water analysis, Identification of cations and anions in different samples.
(iv)  Water analysis, To determine dissolved oxygen in water samples in ppm.

Physical Chemistry | 12 Marks

(i To determine the velocity constant (specific reaction rate) of hydrolysis of methyl
acetate / ethyl acetate catalyzed by hydrogen ions at room temperature

(ii)  Determination of partition coefficient of iodine between carbon tetra chloride and
water.

(iii)  Job’s method

(iv)  pH-metric titrations, conductometric titrations

Organie Chemistry 12 Marks

1. Binary mixture analysis containing two solids:
Separation, identification and preparation of derivatives

2. Preparation
(1) Acetylation, (ii) Benzolylation (iii) Meta dinitro benzene
(iv) Picric acid, P- Nitro Acetanilied , Dibenzylacetone

Viva — voce o4 % ! 6Marks
Record vy O P 2f —— . 8 Marks
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Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Semester-wise Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of

M.P.
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Recommended books 1.

“ok

ol el

10,

12,
13.
14.

15.
16.
17.

19.
20,
21,
22,
23.
24.
25.
26.
27
28.
29.

30.

Physical Chemistry —P'uri , Sharma and Pathania — Vikas publicaticens,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
McGraw 1ills

The Elements of physical Chemistry , PW Atkins , Oxford University
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems , § K Dogra and S Dogra , Wiley
Eastern

Organic Chemistry, Morrison and Boyd, Prentice Hall.

Organic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon ,John Wiley

Organic Chemistry, Vol.T,ILII, 5.M.Mukherji, S.P.Singh and R.P.
Kapoor :

Organic Chemistry, F A Carcy McGraw Hills Inc.

. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kosover, MacMillan

Vogel’s Qualitative and Quantitative Analysis , Vol LILII ,ELBS
Advunced Organic Chemistry , LL, Finar ,[ELBS

Buasic concepls of Analytical Chemistry, $.M. Khopker,New Age
International Publishers

Analvticai Chemistry, R. M. Verma , CBS Publicalion

Analytical Chemistry , Skoog and west Wiley International

Essentials of Physical Chemistry . B.S.Bahl , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Agc International Publishers

Molecular Spectroscopy , Sukumar , MIP Publishers .

Organic Chemistry, Mac Murrey ,Pearson Education

Inorganic Chemistry — J D Lee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

Inorganic Chemistry — lluheey , Harper Colling Pub.UUSA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurva, Pioncer Publicalion

aagey ) v yded duTe g YeTeE A e @ 9EagR s |
wmayey 8 T eraredl HiaTe g U yRiife e @ argaEs |
Speetroscopy of Organic Compound - P.S.Kalsi . New Age International
{p) Limited

Advanced Organic Chemistry — Jerry March National Print O Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, $ Gilreath |
McGraw Hill
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Session /93 — 2017-18

Scheme of Marks Distribution

Maximum Marks - 100
Theory -85

CCE-15
Paper wise marks distribution

S.No. Subject Paper l Paper Name Maximum
Marks i
1. Chemistry I Physical Chemistry 29 ‘“
2. Chemistry il Inorganic Chemistry 28 '
3. Chemistry lil Organic Chemistry 28
Section wise marks distribution
Maximum Marks — 29
S.No. Section Total Number of Question Marks
1. A Objective Questions 5X0.5=2.5 _
| 05 Questions of multiple choice o 1
2. B . Short Answer Questions 5X1.5=7.5
05 Questions with internal choice 5
{one question from each unit) \
3. C Long Answer Questions 4X4 =16 l
05 Questions with internal choice 1X3=03 |
| {one question from each unit) 1
Maximum Marks — 28 )
S.No. Section Total Number of Question Marks -
1. A Objective Questions 5X0.5=2.5
05 Questions of multiple choice
2. B Short Answer Questions 5X1.5=75
' 05 Questions with internal choice |
| (one question from each unit) B
3 C Long Answer Questions L 3%4 =12 L
05 Questions with internal choice 2X3 =06 -
' {one question from each unit) 1 }
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[ Class 'B.Sc. | Year
N Chemistry
&lb]ed T T ]
' Paper 11 )
Inorganic Chemistry
Max. Marks (28 + CCE 05) = 33

Unit i ) Syllabus | Periods '
‘ | A. Atomic Structure W
Dual Nature of matter idea of de Broglic matter waves, Heisenberg |
uncertainty principle, atomic orbitals, Schrodinger wave equation,
significance of Y and ¥, quantum numbers, radial and angular wave
‘ functions and probability distribution curves, shapes of s, p, d
orbitals. Aufbau and Pauli exclusiton principles, Hund’'s muitiplictity |
(English) rule. Electronic configuration of the elements, effective nuclear |
charge, \

B. Periodic Properics !
Atomic and ionic radii, ionization energy. electron affinity and
electronegativity-definition, methods of determination or 1
evaluation. trends in periodic table and applications in |
k l predicting and explaining the chemical behavior. |
UNITIL | 31, IRHTY] EYEAT |
| e @ e Fet, e R @ e, S-dite e |
\W{WW,WWW,%HWWW
S e, oifice avn-Gom Tl Sirgwdr  faeRerw
siferpem agera B Frad, [0 goregiE YRy @1 @aroeH |
(=) m&ﬁmﬁaﬁwa‘gsﬁr@ﬁﬂmsﬁwmw\
| wrem aifies Td ST ¥ gemEr B o B frow, qel
! 1 soaeife =, TS &1 udur FOE | |
g, el o
qedt @ Uil ¥ omafar, e B, smafe B, srE |
o T ST v, RN G, SO A S P ;
| | | STer aTet @R, (AP TS| - o
F | " Chemical Bonding-Part [ |
L | (A) Covalent Bond-Valence bond theory and its limitations. \

Lacva.

| directional characteristics of covalent bond. various types of | 1L
| hybridization and shapes of simple inorganic molecules and | Lecs. |
ions. Valence shell electron pair repulsion (VSEPR)) theory to "
NH;, H;0, SF4, CIF3, and H>0, MO theory. homonuclear and i

| UNITII | (English)




i bonding in electron deficient molecules, bond strength and

‘ heteronuclear (CO and NO), diatomic molecules., multicenter ‘
bond energy. ‘

TE wieE @ Giwed @ Rigd, Wewdee s a1 e
HaoredT @ g g Rigid NHy, H3O, SFa. CIF3, and HyO. |
MO figh e @ R Tfier avpl § e ge
W%Wﬁﬁmm,mmﬁwwmﬁ,
TRETG 9 BT IR IEE 0

5

UNIT II1 °

(English)

1. Chemical Bonding — Part 11
(B) Ionic Solids-lonic structures, radius ratio cffect and |
coordination mumber, limitation of radius ratio rule, |
lattice defects, semiconductors, lattice energy and Born-.
Haber cycle, solvation energy and solubility of ionic solids, |
polarizing power and polarisability of ions. Fajan’s rule. !
Metallc bond-free electron, valence bond and band |
theories.

(C) Weak Interactions-Hydrogen bonding, van der waals
forces

2. Chemistry of Noble Gases :
Chemical properties of the noble gases, chemistry of xenon, i
structure and bonding in xenon compounds.

), At JERE - (BT C) .
ST S, TR NS B HT @ S dun dF-Fe 9@ |
sl ol @ Read ud Reres Sul gav s o @) |
@W@W@‘ﬁmaﬁmw,wﬁvﬁ’mﬁ?@ﬂm
IR dled 9 |

12

.ecs.

|

UNIT IV

(English)

1. S-Block Elements

Comparative study Li and Mg. diagonal relationships, salient |
features of hydrides. solvation and complexation tendencies |
including their function in biosystems an introduction to alkyls .
and aryls. ;
2. p-Block Elements Part-1

Comparative study Be and Al (including diagonal relationship) |

2. S Tt o <R R
1

~oxvacids and halides of groups 13-16.
1

=)

. s—wid @ ad | |
‘W1$m:ma@ﬁ,mwﬁwawmqﬁaﬁﬂ,~
s T AR G A, At 1 I AR, T
g drfrE # et ey o T A aR agel & FE @ 2 3

12

| of groups 13-17 elements. compounds like hydrides. oxides. ! Lecs.

NI s

Porg *5 W B X ol O
Ly @



——— kAR R A
T, TG T § G d HE, AR
iaﬁ?ﬁrﬁaayqﬁaﬁﬁmﬂwmm,éﬁ%wamﬁﬁwﬁ
Rrgpoh @, WE 1 T W 2 B a) A | 1
1, p—avs & dcd, A1 i
Wmeﬁa&ﬁwwm,aﬂﬁw@ﬁw@ﬁwﬂ
ﬂﬁmﬁﬁgﬁﬁﬂwaw;ﬁﬁw,aﬁﬁaw%mﬁ%wﬁmﬁ\

| }Wqﬁaﬁ,wﬁ%@ﬁwawm,mﬁwmw,]

i !wﬁwaﬁmms@wwﬁmwwgzﬁaﬁtmﬁm\

\ lqﬁaw,ﬂa%ﬁﬂqgﬁaﬁmﬁqﬁam |

\
u
p-Block Elements Part -l !

Hydrides of boron-diborane and higher boranes, borazine,*
boroydrides,.  Fullerenes, fluorocarbons, silicates  {structural
principle), tetrassulphur tetranitride, basic properties of halogens, \
interhalogens and Polyhalides.

(English)
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&

F Unit

(English)

UNIT 1

A. Mathematical Concepts: Logarithm relations, (rules and l‘
types). usc of log table and antilog table in calculations. curves |
sketching. straight line and linear graphs. calculation of slopes.
Differentiation of functions like K, €. x". sin x. log x;
multiplication and division in differentiation, maxima and
minima, partial  differentiation. Integration of some

useful/relevant functions; Factorials, Probability.

B. Gaseous States and Molecular Velocities: Critical
phenomenon : PV isotherms of ideal gases. Andrew’s
experiment, continuity of state, the isotherms of van der Waals
equations, relationship  between critical constants and
van der Waals constants,

Root mean square, average and most probable velocities.
Qualitative discussion of the Maxwell’s distribution of
" molecular velocities. collision numbers. mean free path and |
collision diameter.

(fe=a)

HWW),WWHWWWW‘
Wﬁmﬂ,waﬁm,wmam%@ﬂww1
zre &1 o K, et X ‘gg U GIE T S Bl @
AT, B el BT TUTHhe Gl W &1 JdH, ST
qﬁﬁmﬁq,sﬂﬁwml@ﬁmwmmw
THIe, AT (WaeiRucy), Wi

q. AT o qun A TRat — wmifoe RS -
e el @ PV |AAdR 98, YRgol Bl AN, SR 6T
@, aveR aTed  WHIGNUT & HCTd wh, droex dre |
Rerid vd Hifad Remid d 6 | '
afea m@ A7, ehe AW, WG AT mﬁmwzs\
Nerrder foaReT &) TENeTe fade SHeed W, e A
| g, FgECH A9 | i

| |

G ¥

)

AT o
o ST

a1 TR/ STAERVIN — S Hee (GO ® ﬁw_ﬁ Lees

Class | B.Sc.I Year _:
. Chemistry
Subject U AR
] Paper |
Physical Chemistry
| Max. Marks 29 + CCE (05)

Syllabus ﬁl Periods |

| Syl



(’f )
r ( A. Liquid State : Intermolecular forces, structure of [Liquids l JT
’ - (a qualitative description) Liquid crystals: Difference between |

N | liquid crystal. solid and liquid. Classification. structure of .

‘\ | nematic and cholestric  phases. Thermography and seven !

segment cell. |

(English) | B. Solid State: Definition of space lattice, Unit cell, Laws of

crystallography - (1) Law of constancy of interfacial angles (ii)

Law of rationality of indices (i) Laws of symmetry,

symmetry elements in crystals. lonic solid structures, radius

1 ratio effect and coordination number, limitations of radius rule.

- | lattice defects. L
UNIT F Fa Zg aReN — MeRIe §d, &l @ WA (oo | Lecs.

ﬁaw)atrﬁmea:aa%ﬁﬂmqﬁmﬁw,aﬂﬁw.

ﬁﬁ%@aﬁ%ﬁﬁmm@eﬁaﬁﬁm,mﬁmﬁaﬂ?wl

HuSy A | ;

l(ﬁﬁﬁ) a.mm—%ﬂmﬁmmﬁaaﬁ@w!\

\ Waﬂ?mmmiﬁwwﬁaﬁwﬁzﬁaﬁﬂ
Wi A | L __
\ Chemical Kinetics: Chemical kinetics and its scope, rate of a |
reaction. factors influencing the rate of a reaction — |
\ concentration, temperature, pressure, solvent, light and
|  catalyst. Dependence of rate on concentration, mathematical. |
1 characteristics of simple chemical reactions-zero order. first |
| order, second and pseudo order, half - life and mean life. . !
(English) | Determination of the order of reaction, Differential method.
Integration method and half life method. Study of chemical
kinetics by polarimetry and spectrophotometery. Cifect of |
|) temperature on rate of reaction. Arrhenius equation, concept of !
o
I

\activation energy. simple collision theory. transition state |
; | theory (equilibrium hvpothesis).
i UNIT I | ’

| i N

qmmﬁiﬁamﬁﬂ%:wﬁ?ﬁamﬁaﬁqdmmﬁ‘ Lecs.
affrar @ ov, Iffp@ W & wafad P A
PRE—GT, Y, G, oo, ST Td SO, AMfha

‘aﬁwmﬁ%,wmﬁfﬁsﬁ%ﬁmﬁ@

\nﬁrﬁ‘m afyaeo—g Pife, UM Frfe, fadm ®ife, |

\ (&= Wﬁ%ﬁ—mmqﬁwm,yﬁmaﬁaﬁ%m

WW%@,W%@MWWWL

WWWWHWW@WW\ \
mamﬁ,muﬁa%aﬁﬁmﬁwwzﬁrm,

EW,WWM%@H(WW) |

| Radioactivity and Nuclear Chemistry: Natural and artiﬁciaﬂ

. \ radioactivity. radioactive radiations, detection and measurment ! 12
(English) ‘ \

-

UNIT 1V

of radioactive radiations. theory of radioactivity, Group | i
displacement law of soddy, radioactive disintegration, nuclear |

|
M%/ \PM/ = W DCP‘GA‘}QS\'\C’:‘:R__,
=B 00 Ty 0T




«

l 1 reactions. nuclear fission and nuclear fusion. half life period. \
' | isotopes. isobars and isOmers. application of radiochemistry. |
T | YRaARea w T XER: TR T |
| | sfeaceaa, eaigie Rk, AefEad a1 SIEIR

) '@W,%%ﬁnﬁeﬂmmm,@@rﬁwﬁvww ‘I
e, Yfeargfaeadr & Sydr | B

‘ 1 A. Chemical Equilibrium: Law of mass action, Equilibrium constant, }

| Lechatelier’s Principles . |

(English) L B. Colloidal Solutions: Classification, tyophilic and lyophobic \

1 colloids, properties: kinetic, optical and electrical, coagulation,\
Hardy — Schulze rule, gold number, emulsions, gels and sols,
\ application of colloidals. N
k UNIT V \Q.WWWWWWWWﬁW Lecs, |
| P e R aifeRer ga-eE qen g -faxe
| | | qreied Freies fems @ qued, 1R, S | .
| WW@@WWWWWWWWH
B | \ Prong! s & ST | |
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“Class B.Sc. ITI
. Chemistry
| Subject W A
. Paper 111
. Organic Chemistry
_Max. Marks Theory 28 Marks CCE 5 Marks Total Marks 34 33
| Unit Syllabus Period
Spectroscopy:

Nuclear Magnetic Resonance Spectroscopy.

Proton Magnetic Resonance (1HNMR) Spectroscopy,
Nuclear shielding and dis-shielding, chemical shifi and
molecular  structure, spin-spin coupling and coupling
INIT 1 (English) | constant, region of signals, Explanation of PMR spectra of
simple organic molecules like ethyl bromide, ethanol,
acetaldehyde. 1,1,2 tribromo ethane, ethylacetate, toluene
and acetophenone. Applications of UV, IR and PMR
spectroscopy for simple organic compounds.

e — 12
3 Frafha grE@E
| UEF  gReE A9 (IHNMR) el e
aReeT vd RufRew, wafe fremos vd anfas
ELAC g, Re-—Roa gm 1d g ReRiss, Rread @1 o
| W)WWWEEPMRWH%W,
TH-3UIsA  WiAlgS, QAT THICSESS,1,12—CIS
S, gAgatHiee, Siede vd IR | UV, IR T8
PMR wWagfas! -l &1 Ui & g9 WRa SHefis
et B Teme B fyeieor| !

(A) Organo-Metallic compounds:-

Organomagnesium  compounds-  Grignard reagent,
preparations, structure and chemical reactions.

Organozinc  compounds-Preparations and  chemical
reactions.

UNIT 11 (English) | Organolithium compounds- Preparations and chemical
reactions.

(B) Organo sulphur compounds.

Nomenclature, structural characteristics.

Thiol, thio-ether, _sulphonic acid, sulphonamide and

12

- e B
FC g &L B e
e 2V WO i




sulphaguanidine-methods of preparations and chemical
reactions.

(C) Organic synthesis by enolates:

Acidity of hydrogen, alkylation of diethyl malonate and
ethyl acetoacetate, synthesis of ethylacetoacetate -Claisen
! condensation. Keto-enol tautomerism in ethylacetoacetate.
' Alkylation of 1,3 dithiane. Alkylation and acetylation of
! enamine,

g 1 (@7) FE—uifeas dfre —

FEAIRFA Gife: e afede— favad, e g

e sfafpant |

FfeE e~ AvaT vg warfe s |

FETd de—favee v waafte siffan |

(9) FdaceR ARE—

ATHGBRYT, HEIATCHS @efol, ATATe, ATATSR, Hohifd 3Tk,

(=) HHATSS Td ol sy & faves @ ARt d

aTafe s |

(@) sicl ERT ST Hyeyur—

BEgIG B P, €% Uod ddie ud o

vrcivdice @1 WewdieRe, e Rewdee @
HEIYU—Fed WE=H, e URieigdiRe & #e-s49ta

TATTIIT |

1,3—STgATAT &1 YehArdHol T G BT YfballevoT Td

UTHT e |

[

i UNIT IH (A) Carbohydrates:-

Classification and nomenclature.  Monosaccharides,

mechanism of osazone formation, inter conversion of
glucose into fructose. Ascending and descending series in

aldose. Configuration of monosaccharides. Stereo isomers of
erythro and threo sugars. Conversion of glucose into
mannose. Glycosides, determination of the size of the ring of
monosaccharides. Ring structure of D(+) glucose,

Mechanism of mutarotation. Structure of ribose and

deoxyribose. Disaccharides-introductory idea of maltose,

sucrose, and lactose(Excluding structures) Polysaccharides-

introductory idea of starch and cellulose (Excluding

structures)

(B) Fat,Oil and Detergents:-

Natural fat, edible and industrial oil of plant origin. Normal

fatty acids, glycerides. Hydrogenation of unsaturated oil,

saponification value, iodine value and acid value.

| Synthetic Detergents:-Alkyl and aryl sulphonate.

English

- gerd (@) DEEIESe—

Tifeeer T4 TRy, AFReNES, S ke @
febar fafy, "o Ton Wae @I JTHURRY, UeslEl A
=) | siwen amREY T SRV ANNPNEE B affaarE, oRel
Td Rra swfafeh 3fan aead), e w1 39§
HYIARY, TAGPHASSAFHNDUSS & gord & HHR Bl L
i, D(+) @ # gea wwae, aRadl gaor goie @)

P&,}' M\,W‘ﬂ"’ W/‘/@%’::%
FC R ae ”



TP (T, G T ST 1 rehdhass
} (e vd Yegelrd) BT uREAIeTe FRRA (FEE e
BISHY) |

@) T, 9 ud sHele —
}qﬁﬁﬁﬁmmm$@@®3ﬂ€ﬁﬁ?ﬁﬁ?
WHR gEE ene, fowREs,  oNgw  del @l
BIGSINTAIERY, WIgAIG0 O, ARSI AF, 3l 714,
YA, Wreafie omrsie, vfedal Td WRe AHewe |

\

| Unit IV English A. Amino Acid, Peptide, Protein and nucleic acid,
Classification of amino acids, structure and stereo
‘ chemistry. Acid base behavior, Isoelectric point and
electrophoresis. Preparations and chemical reactions
of alpha amino acids.
Nomenclature and structure of peptide and proteins.
Classifications of proteins, determination of peptide | 12
structure, end group analysis, selective hydrolysis of
peptides, peptide synthesis, solid phase peptide
synthesis,
Structure of peptide and proteins, level of proteins
structure, denaturation of proteins.
Nucleic  Acids: Constitution of nucleic acids,
rbonucleoside and ribonucleotide. Double helix
structure of DNA.
B- Sytnthetic dyes:
Colour and constitution (electronic concept).
Classification of dyes-Methyl orange, Congored,
Malachite green, crystal violet, Phenolphthalein,
Fluoroscein, Alizarine and indigo- Chemical study
and synthesis.

T IV @) | @) o o, TS, MM T e s

Gl ard @1 afieen, WeEET wd BRW v,
IE-ERDHY  FAER, wAfPE g, v dga  ow
Hac,0—VHAT et @1 Rivad ud affkam | Yergs v | 12
U @ WRE TG AHGRY, WA @1 afie, Uege
We— IUTed, fIRUffST UeIge WYY, orE  Yrawen
UETSE HIOWY, Uegs U9 WidH &1 W], NidE ovae
a%m,méﬁﬁ'cg%aﬂm

Isagfderdags U9 IsEgfeadierss, DNA @
fapsferT Hwam |

(a)mﬁﬁw—

AT Ud GUSHASAISS JGERN), ¥oal &1 arffexer —

o S AM), Y G, AT
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and specific chemical reactions with reference to electrophillic
substitutions. Reaction mechanism of nucleophillic substitution
in pyridine derivatives. Comparison of basicity between
pyridine , piperidine and pyrrole.

Introductory idea about five- and six-membered condensed
hetercyclic compounds. Indole, Quinoline and isoquinoline-
preparations and chemical properties (Fischer-Indole synthesis,
Skraup’s  synthesis, Bischler Napiaralsky  synthesis).
Electrophilic substitution reactions of Indole, Quinoline and
Isoquinoline.

e —

(fa=)

favrasiy dfe.— 12

fORlel, wRE, amardE vd RS w1 uRew: omfas sew
uRged vd WHfes sfiaem wwowo @ R g
sﬁaﬁﬂﬁiﬁuﬁwma%mﬁﬁﬁmwuﬁzﬁaﬁ%mﬁ,
RS ool & TReEd ufenoy sffranit @
SHaTfafy |
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Class - B.Sc. I Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time :4 Hours

Physical Chemistry

(A)Any one experiment 6 Marks
(i) Determination of melting point
(i) Determination of boiling point
(ii)  Weighing and preparation of solution
(B) Any one experiment 6 Marks
(i) Determination of surface tension/percentage composition of given liquid
mixture using surface tension method.
(ii) Determination of viscosity/ percentage composition of given liquid mixture
using viscosity method.

Inorganic Chemistry 8+4 Marks

(i) Inorganic mixture analysis
Mixture analysis for 2 cation and 2 anions
(i) Separation of cations by paper chromatography

Organic Chemistry (Any two) 12 Marks

(i) Crystallization

(ii) Sublimation

(iii)  Detection of elements

(iv)  Identification of functional group.

Viva - voce @/ v 6 Marks
T

Record 8 Marks

T o T
G %z‘”gg(«/ =

o b8
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Flass
. Subject

[BSe.MYear

| Chemistry -
HILRRE] .

’_Paper

1

Physical Chemistry

Max. Marks

29 +CCE (05)

Unit

Syllabus Period

t (English)

UNIT 1

| change.

A.Thermodynamics: Basic concepts of thermodynamics.
First law. Second law of Thermodynamics: Need for the law,
Different statements of the law, Cornot cycle and its
efficiency. Carnot theorem. Thermodynamic scale of
temperature, concept of Entropy: entropy as a state function.
entropy as a function of P&T and T&V entropy change in
physical change. Clausius inequality. entropy as criteria of
spontaneity and equilibrium. Entropy change in ideal gases
and mixing of gases. Nemst heat theorem. stalement and
concept of residual entropy. evaluation of absolute entropy
from heat capacity data Gibbs and Helmholtz functions. Gibbs |
function {G) and Helmholtz function (H) as a thermodynamic
quantities, A and G as a criteria for thermodynamic
equilibrium and spontaneity their advantage over entropy .

B.Thermochemistry: Standard state, standard enthalpy of 12
formation: Hess’s Law of heat summation and its application. Lecs.
Enthalpy of neutralization.

. SRS SO & ol eI, UerH e, Seiad! &
fdra Fram: Fow &) g, Brom @ e s, S O, gHa !
2T T HIE R, GO F S | g B @R
Tofdi-yaveT had B w9 4 gl T&P T T&V IR e B WY
3§ e oRed § et oRaeH, TellRvaE SR ORI S S ‘
g a wa vl @ e 3 WO A ared el # gogid) uRad
WW@W&W,WWW%%H%WW@
A amureon SEERET sfee 4 wA e @ R @ uRee,
frewt QT SeRieed Hee, e Bed (G)T (H) Sereless Her,
G SETRE TG # w7 A (A) 9™ (G) FETaE 9 iR

e yati @ FEd & w9 ptd oRadw @ qeT 3 T \

4 G YR WAIG SRR, WA weTa @ G, & @
FE e 1 (U Td 500 AyET, STRMERY B ]
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(English)

UNIT 11

" derivation of the Gibbs phase rule. one component system: |
water, CO2 and S system. two component system: solid-liquid -

Phase equilibrium: Statement and the meaning of terms:
phase component and the degree of freedom. thermodynamic

equilibrium, simple eutectic system: Bi-Cd; Pb-Ag system.
Desilverisation of lead.
Solid solution: Systems in which compound formation with

congruent melting point (Zn-Mg) and incongruent melting
point. (NaCl-H20) and (CuSO04-H,0)  system, Freezing
Mixtures: acetone-dry ice.

- Liquid_Liguid mixtures: Ideal liquid mixtures. Raoult’s and |

Henry's law. Non-ideal system, azeotrops: HCI-H,O and!
ethanol water system.

Partial miscible liquids: Phenol-water, trimethylamine-water
and nicotine-water system. Lower and upper consolute
temperature. mumiscible Liquids, steam distillation, Nernst
distribution law: thermodynamic derivation, applications.

| it Rsa 79« ST, SRR ER—oe 1 AR |

TR AT YA U4 e uel w7 3, WaveN, BT 991 RIEl
P Pife, Mea waken fFram &1 Fwioe @™, U6 96 a3-ad
3 CO2 @ TR T7, 3 Ged t3-oN—8d §F, [Xd e SHifdde
TI-Re-defum 3, - 73, 9 @ AR |

g Remd : o s gatmem Tee o e I E (Zn-Mg)
o7 R eI Teie ae BifE 99 @ (NaCl-H20)
T (CuSO.-11,0) T B Hsv-tRei-—%6 9% |

T4—ga e aned T BET IReE U9 o @ W ey 1,
Rer g@ia 3 - HCI-H,O ae TR sfehlga—aid | |

73, Fre g 9= SRe—<fddas qumA, s g, 9 3nE,
T 1 Ry g« SSmfie e, Fa |

L.

(English)

UNIT III

Electrochemistry |

Electrical transport, conduction in metals and in electrolyte
solutions. specific and equivalent conductivity, measurement
of equivalent conductance. effect of dilution on conductivity, |
migration of ions and Kohlrausch law, arrhenius theory of
electrolyte dissociation and its limitations. Weak and strong
electrolytes, Ostwald’s dilution law, theory of strong
electrolytes. DHO theory and equation. transport numbers,
determination of transport numbers by Hittorf method an
moving boundary method.

et o, argel Td R srmes Rl # e, faRtre o

faga a1

el T, Tl AeAdal BT A, Arcda H T N
AT BT AT (@ BEaNd W ey @1 fage smeed &
frgic vd €M, UEe U0 ¥l [OEd Secy, edes @l a1 W
yeel fae@ awge @ Rigr DHO firgid @ Jeieo, Jifwaeeie,
e va T A R gR g Ffo

12

l.ecs.

UNIT IV | (English)

Electrochemistry 11
Types of reversible electrodes: Gas — metal 1on, metal-metal

12

. . . Lece
ion, metal — insoluble salt anion and redox electrodes, |
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titration. Definition of pH and pK. determination of pH using '

Electrodes reactions, Nerst equation, derivation of cell EMF
and single electrode potential. standard hyvdrogen electrode.
reference  electrodes,  standard  electrode  potential,

electrochemical series and its significance. '
Electrolytic and Galvanic cells. reversible and irreversible

cells, conventional representation of electrochemical cells. '
Concentration cell with and without transport, liquid junction |
potential, application of concentration cells, valancy of ions,
solubility product and activity coefficient, potentiometric |

hydrogen. quinhydrone and glass electrodes by potentiometric
methods.

Buffers: mechanism of buffer action, Henderson — Hazal
equation, hydrolysis of salts,

arg'mfm ITE B GG, [ToUdT TURE Ud Ahaar T?Trcﬁl

| afaer @au, memwmﬁrsmw

faege varm —n
SRl gelagiel @ YER : A9-ulg N OIg-drg A

i, Wl fa1a. v whd goaes g @ il 7 g
Felggls, We¥ goienIe AMG gadgie favd, fiRm T it v Swe
e, fagdn W el W Sopai T aeRTily 9E, ded |
TG S B AR |

Adl e, JTEE v [ afes @ g 9 fva w9 @

| feraATdt SR, pnqapK"ﬁtrﬁ‘lwws@aﬂﬁa—r{a@mqa

P9 FoIdgIsl & W GRI pH &1 i |
TR IR Tl 3 fhofaf, gvexws g9 8o | daui @ el
IqEe |

UNITV

(English)

tsurface area and determination of surface area.

Surface Chemistry: Adsorption, adsorption and absorption,
types of adsorption. adsorption of gases and liquids in solid
adsorbent. Treundlich and Langmuir adsorption isotherms.

Catalysis: characteristics of catalyzed reactions, classification
of catalysis, application of catalysts, miscellaneous examples.

(=)

¥ Y R N, AR U e, e §OydR
o RSl W AW T gA @ ey dvsfra wer iR
Fferer Tl weE, U 6 w6 Ue 8% & Ml

9. SRV ARG ARl @ e SR & aiteny, SoRE @
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PRY FUAA Hee gRI ARG T AY. S TSAUA N ARG

Session /73 - 2018-19

Class 'B.Sc. Il Year ] -

. Chemistry :
Subject TR T *i
Paper 11

Inorganic Chemistry
Max. Marks (28 + CCE 05) =33 \
Unit Syllabus | Peri;
Chemistry of Elements of First Transition Series.
Characteristic properties of d-block elements.
(English) P.roperties of the elements of t.he first .transition series. their
binary compounds such as Carbides, Oxides and Sulphides.
Complexes illustrating relative stability of their oxidation
UNIT 1 ~states. co-ordination number and geometry. ‘ 12
| WO GEHHUT A0 @ Tedl HI VERA j Lecs.
‘@—Wwﬁaﬁﬁﬁw R T S B A B T q TG
fed) | fRorh @il o9 TeEs, JTERS 9 GOWEE U9 How A,
SATRATERY e & v, WEwdlom HEl U SR F ISR
afee 3wy |
Chemistry of Elements of Second and Third Transition
i Series.
| .+ | General characteristics, comparative treatment with their 3d- [
(English) | L o AR ) .
analogucs 1n respect of ionic radii, oxidation states. magnetic |
behaviour, spectral properties and stereochemistry. i 1
UNIT I | Lecs. |
feda od g s Ao @ a1 R | =
AR O UG 30 aTafE P offediave ofave gRa o 7 |
(fe=) | FAfes e o 3-8 Tl 9 g T T e | |
| -
1 A. Co-ordination Compounds
Werner’s co-odination theory and its experimental verification.
effective atomic number concept, chelates, nomenclature of
co-ordination compounds, isomerism in  co-ordination
UNIT IIT | (English) | . compounds. valence bond theory of transition metal I
J complexes. Lecs.
B. Oxidation and Reduction
| Use of redox potential data : analysis of redox cycle., redox
stability in water : Frost, latimer and Pourbaix diagrams.
Principles involved in the extraction of elements. \

N T
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3. IU-uEEIE D
| TR F SyeEEdE Mg @ e RiiG W, wid) we]

WWWWWWWWWﬁ

BLIEEERIE H;hHUI Eﬂ@ HChoﬂ $T (-IUI\ﬂdeI ] N‘tce\di
4. SeEIpReT U4 3o
VS T aifee & TEN—Eled 9% & AT wd § Yerew

RE-gTe, R vd deE I, 9l @ freeee # ang e
| g Rrgid |

(English)

A. Chemistry of Lanthanide Elements

Electronic structure, oxidation states, ionic radii and lanthanide
contraction, complex formation, occcurrence and isolation,
lanthanide compounds.

B. Chemistry of Actinides

General features and chemistry of actinides, chemistry of _
separastion of Np. Pu and Am from U, similarities between the

later actinides and the later lanthaides.

UNIT IV L::gs. l
3. f—’f%ﬂ'-ma @l a1 T
Soidglie WREH], ATER SR U amate Bsan areeme
Hee, Wepdt [Atr, T O gerdawu, ordrge e |
R=) | v tedgs o B W
AHY FE0 U7 URIRS Tl &l vgE, U, 9 Np. Pu 97 Am &
| QRN WY UGS [§ UYY oRIRS B aHa |
A. Acids and Bases
Arrhenius, Bronsted- Lowry, the Lux-Flood, solvent system and
Lewis concepts of acids and bases.
(English) | B. Non-aqueous Sclvents
Physical properties of a solvent, types of sclvents and their general
: characteristics, reactions in non-agueous solvents with reference to
UNITV liguid NH3 and liquid SO2. | - ‘
3. I Q_c[ ARG Lecs. ‘
IR T4 AN Bl FREIE, TCS—alre, TR-Ude Relgd a5 ud
R o0 B SRR
9. Iy [ela®

factmas @ difds qu, Iems! & yoR @ S99 e ffirean, g
| JHIFRIT (NH,) U0 79 (S0,) & wed H sraci farmst | sffran |
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gog T faarr, 5y, e
dLvad!. Wae el @ oy Jeawd
DT AT Hed g AR AT AW, B IoqdIe gRT SFFea

Session /99 — 2017-18

[ Class B.Sc. 11
-y Chemistry
Subject W AR
. Paper 111
Organic Chemistry
‘Max. Marks Theory 28 Marks CCE 5 Marks Total Marks 3 23
i Unit Syllabus Periods

{English) | Electromagnetic Spectrum: Absorption spectra

Ultraviolet (UV) absorption spectroscopy- absorption laws(Beer
Lambert Law), Molar absorptivity, Presentation and analysis of UV
spectra, Types of electronic transitions, Effect of conjugation.
Concept of chromophore and auxochrome. Bathochromic,
hypsochromic, Hyperchromic and hypochromic shifts. UV spectra of
conjugated enes and enones. Infra red (IR) absorption spectroscopy-
UNIT 1 Molecular vibrations, Hookes law, selection rules, intensity and
position of IR bands, Measurement of IR spectrum, finger print
region, characteristic absorption of various functional groups and
interpretation of IR spectra of simple organic compounds.

- frefa Haara WeagH s Wagw [ecltlzlres
W (UV) srawieer siegiida - |

ot & o (foR vd el fr ) e saenfin v
WITGT BT TP TG AT, geragifin @A & PR, WY Pl
Tg | oo qur gufade B Wheawr | quigewefl | goifesef] |
st dun et R | wae S oo g @ i

W |

d 31 Reg vd dgam azad Wagn & 9E |, il &3, fafy=
fooe wEl @ @ aRBE oo @ wa sEfe 9w @
RIS WagT o (Aded |

A - Alcohols: Classification and nomenclature. Monohydric alcohols-
Nomenclature, methods of formation , reduction of aldehydes,

FHIE — 1 =

CUNIT 11 | (English)

AT S



ketones, carboxylic acids and esters. Hydrogen bonding, acid nature
and reactions of alcohols.

Dihydric alcohols-nomenclature, methods of formation, chemical
reactions of vicinal glycols, oxidative cleavage[Pb{OAc)4 and HIO4}
and pinacol-pinacolone rearrangement. Trihydric  alcohols-
Nomenclature, methods of formation, Chemical reactions of
glycerols,

B. Phenois: Nomenclature, structure and bonding. Preparations of
phenols, Physical properties and acidic character, comparative acidic
strength of alcohols and phenols, resonance stabilization of
phenoxide ions. Reactions of phenols- Electrophiilic aromatic
substitution, acylation and carboxylation. Mechanism of Fries
rearrangement, Claisen rearrangement, Gatermann synthesis,
Hauben-Hoesche reaction, Lederer Manasse reaction and Reimer
Teiman reaction.

31 — UeHIEd T Ud A

ANEEED TobrEe —

Ueied @ faved @ fafan epgom 9w, areim W, UedEd @
Hfafearg |

STy Vowlwe - HeNel |, favem & Rftgi |, ffem (Vicinal)

12
Lectures

TIgE & ke IRfEay | aederay g [Pb(OAc)4]Td

HIQ ] w@ fimata — fimmeeE Hfdw=m,

SIgETEigd Uehied — AMGYOl U4 faved &) faffmi |, o
PG — 2 o= _
@ At eIy |

9 - | —

AR | WA UE emeed | foRem @Y Rt | difes o wd

IR WA, WHEEES B JgAEl Rifia | Vedlgd Ul
B B goTId e wwRed | WiHTE @1 iy —

Aldehydes and ketones:

B_i;l_t |11} English | Nomenclature, structure of the carbonyl group. Synthesis of
aldehydes and ketones with particular reference to the synthesis of

T Wl i T e




aldehydes from acid chlorides, synthesis of aldehydes and ketones
using 1,3dithianes, synthesis of ketones from nitrilles and from
carboxylic acids. Physical properties. Mechanism of nucleophilic
additions to carbonyl group with particular emphasis on benzoin,
aldol, Perkin and Knoevenagel condensations. Condensdation with
ammonia and its derivatives. Wittig and Mannich reaction. Use of
acetals as protecting groups, Oxidation of aldehydes, Baeyer-Villiger
oxidation of ketones, Cannizaro reaction, MPV, Clemmensen, Wolf
Kischner, LiAIH, and NaBH, reductions. Halogenation of enolizable
ketones. An introduction to alfa, beta unsaturated aldehydes and
ketones.

(eSIETES 1@ Dl 12
TG TG PEIFIG TIE B WA | wodiese ud e w1 agey | Lectures
ferdme: — snct aeiRTEs @ VediETES | 1.3 SEATTNT I tediETge vd Are
Afee Ton et s & der o1 deewe | e R |

gPIg — 3 feely | dite wE A Tw@d o sffeaest @ el - d9a, Y,
RIS d Aigaolel dueH a1 faftre def § smifrn @ wad gt @
e | |, ffdr afvfear | A affear
aﬁ?%wa%mﬁﬁﬁqﬁaﬁmﬁmsww,aﬁaﬂ
1 FR-fAferoR SuaE |, BfRy sififdr | Akdie dgw | s 3w
— f&7e | LiAIH, ©@ NaBH, s | gl $iem &1 2o
@ f IEId [EIRES U4 $EA & IRTIE @ |

A Carboxylic Acids: Nomenclature, structure and bonding, physical | 12
properties and acidity of carboxylic acids, Effects of substituents on | Lectures
acid strength. Preparation of carboxylic acids and reactions of
carboxytlic acids. Heil-Volhard-Zelinsky reaction. Synthesis of acid
chlorides, esters and amides. Reduction of carboxylic acids.
Mechanism of decarboxylation. Methods of formation and chemical
Unit IV English | reactions of halo acids, hydroxyl acids, Malic, Tartaric and citric
acids. Methods of formation and chemical reactions of unsaturated
monocarboxylic acids. Dicarboxylic acids-Methods of formation and
effect of heat and dehydrating agents.

B Ether: Nomenclature of ethers and methods of their formation.
Physical properties and chemical reactions. Cleavage and auto
oxidation, Ziesels method.

A — PrETRID AR
IS ) ghem® B owvE |, wEifdeRe ora # afRfEEn -
eETS— ool ABfPar |, o FOANSS |, TRY U9 THIgE &1 R
Fraifaferd sva & Jouae | faeEieafasr & Gl | & swt &7
faves @ wwmate s | eege) o #fee | eReRe od fafes

I 4 fe= I | YT AR are @1 e Td e s |
SEEEifaaerd e — favgs & Rt @ av wg ol afedet @i
i ™E |

PR & AME TE fwror i At | dfye o et sfafeard |
fagem v wau=s |, Wiview Ay

Organic compounds of Nitrogen: Preparation of nitro-alkanes and | 12

English nitro-arene. Chemical reactions of nitro-alkanes. Mechanism of | Lectures




i nucleophilic substitution in nitro-arenes and their reductions in
neutral acidic and alkaline media.

Halonitroarenes; reactivity, structure and nomenclature of amines,
physical properties, stereochemistry of amines, separation of
mixture primary, secondary and tertiary amines. Structural features
effecting basicity of amines. Amine salts as phase transfer catalyst.
Preparation of alkyl and aryl amine (reduction of nitro compounds,
nitrilles), reductive amination of aldehydic and ketonic compounds.
Gabriel-Phthalamide reaction Hoffmann-Bromamide reaction.
Reactions of Amines. Electrophilic aromatic substitution in aryl i
amines, reactions of amines with nitrous acids. Synthetic tran
sformations of aryl diazonium salts, Azo coupling.

i AL B PEAS A

Wﬁwwmﬂﬁﬁqa%mﬁaﬁﬁf@r | TEERE @ wEEtE
afufeard  FEeed § TifrewEl aforera afifeael 1 feafafr qen
A, SR Td aTR AR H avEae |
FFTEeSE fearefiear | UiH @ TAmeRe @ WRE | W @ difae
R -5 et | T den Bfm W | e fBdwe W ogdee O @ R
QI | U] @ ARG W WREA BT UM | WTERe SRR SORS! @
wY H WA g | Yepige qon Wigel U @ faveT @y fefr ) (s o
iEfee @S BT Syo ) VRS Ud #iee d@al B srueE
Wi - Mfyae dferags affEa | ede smigs sffear | e @
afifeardl |, WRa i 3 goegm W Wlke gt | WiE @ s
T | o | YRE SIS d@avr & |ivens Suiaee | TS g |

RV S 2 S Y BT e
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Class - B.Se. 11 Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6Hours
Inorganic Chemistry 12 Marks
(i) Analysis of inorganic mixture containing five radicals with at least on
interfering radical
(ii) Determination of acetic acid in commercial vinegar using NaOH
(iii)  Redox titrations
(iv)  Estimation of hardness of water by EDTA.
Physical Chemistry : 12 Marks
(i) Determination of transition temperature of given substance by thermometric
method.
(i) To determine the enthalpy of neutralization of strong acid, strong base.
(iii)  Verification of Beer’s- Lambert law.
(iv)  To study the phase diagram of two component system by cooling curve
method.
Organic Chemistry (Any two) 12 Marks
(i) Identification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.
(ii) Use of Paper chromatography / Thin layer chromatography: determination of R;

Viva — voce

Record

values, separation and identification of organic compounds.

Separation of green leaf pigments (spinach leave may be used)

b. Separation of dyes

6 Marks

8 Marks
iV
L% @’ 2
@/ g m‘““‘f

%%“/T
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3. (S A

4. EDTA NI 9 &1 waRar &1 frefeor
HNfs wET 12 3B

ST T SRIemies fafy g iR gu uenl &1 WeHur a9 §@d e
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Session /93 — 2019-20

Class B.Se. III Year
_ Chemistry .
Subject g |
Paper | i
Physical Chemistry ]
Max. Marks 29 + CCE (03)
Unit Syllabus Periods

A. Elementary Quantum Mechanics: Black-body radiation.
Planck’s radiation law. photoelectric effect. heat capacity of
solids, Bohr's model of hydrogen atom (no derivation) and its
defects. Compton effect.
de-Broglie hypothesis, the Heisenberg’s uncertainty principle.
' Sinusoidal wave equation. Hamiltonian operator. Schrodinger .
wave equation and its importance. physical interpretation of
the wave function. postulates of quantum mechanics, particle a
. in a one-dimensional box.
(English) . . . N
B. Molecular orbital theory: Basic ideas-criteria for forming
M.O. from A.O., construction of M.O.’s by LCAO-H; ion,
calculation of energy levels from wave functions, physical
picture of bonding and antibonding wave functions. concept of
o. o*. n. w* orbitals and their characters. Hybrid orbitals-
SP.Sp. sp’: calculation of coefficients of A.O."s used in these
| hybrid orbitals. ‘
UNIT 1 | Introduction to valence bond model of H; ion, comparison of |
M.O. and V.B. models.
3. ARG daIeA AP — DO G0, elid B iR FE, l
Y AT T, I @ HOTRA, @R BT ST TR W‘qa
§Ud T, IR YU |
Segmell B IREere Read @ afETa o RigE, oA
e, BRI Saes, TR a9 W T 36dl TR,
T T @l ifed R qaren T & SR, Te-AEa BT
) § 37|
! 3. AT TES R : ST JTRI- A.O.s ¥ MLO."s F
| B MR, Hy' R @ LCAO g% M.O. & FHv TR %eld g
WWH%TWW A T YR-STERE T e B OAIE
o o, ot T A% TEH! B IR T TG RO, B
| BT sp,sp’ Sp’ sﬂwzﬁmﬁwfxo "s & UH B TUAT
ERGVH $ TUNH gR Aed @ IRad |

gLy =g ek el

12
Lecs




(English)

UNIT 11

_of the Born-Oppenheimer approximation. degrees of frecdom.

>
Spectroscopy :
Introduction: Electromagnetic radiation, regions of the
spectrum. basic features of different spectrometers. statement

Ratational Spectrum : Diatomic molecules, Energy levels of |
a rigid rotor (semi-classical principles), selection rules.

spectral intensity, distribution using population distribution

(Maxwell-Boltzmann distribution) determination of bond

length, qualitative description of non-rigid rotor, isotope effect.

Vibrational Spectrum : Infra-red spectrum : Energy levels of
simple harmonic oscillator, selection rules. pure vibrational

spectrum. intensity. determination of force constant and

qualitative relation of force constant and bond energies, effect

of an harmonic motion and isotope on the spectrum. idea of
vibrational frequencies of different functional groups.

Wegean! (@agwtifa)

Ry - fogm gedm R Wegs @ e, (e e $
A, S AUERER WfheA F FH, WaAdl B B,

T WegH, BT 9T 38 9 & Sw wR, sr-fRfifed

Yrde-Secaid e, oTaw dRR & FERYL oG gUie o

TOTcHe foavl, FHRT T |

FEF WAgH, IORGT WAEH T A0 S B Holl TR, W

frow, foepg Fvm wagw, faa 99 Rer@ o1 FaRo, 90 ReRis w

AT HoAiA H oA e |

WeH W G T T GG & w9, R e agl

T FHA Igeadl B FHBN] |

(English)

UNIT I

Raman Spectrum : Concept of polarizability. pure rotational

and pure vibrational Raman spectra of diatomic molecules,
selection rules.

Electronic Spectrum : Concept of potential encrgy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-Condon principle.
Qualitative description of o.r and n M.O. their energy levels
and the respective transition.

UV Spectroscopy: Electronic excitation, elementary idea of
instrument used. Application to organic molecules.
Woodward-Fieser rule for determining Ama of enes, polyenes
and a,p unsaturated carbonyl compounds.

3 T W gaelidl @ aRded, g dus @ forg fave
PN W g FH A WagH, R FRE, §eegie WEg,
I T4 yiogwr avfde e o Rufte S gl @1 aReeu,
R A B AR G BE-Fved RiER, oo 99 n
M.O. T T G0, I7a Fal @R qdl deagel] T |

WA AR saaNE I<vH, FgF SueRT & EEd R
YRS THHR), m‘ﬁaaﬁﬁ?ﬁfa%ﬂmaﬁaﬂﬁﬁhms‘ﬁ

Lecs.

12
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. §85%- R |

UNIT tv

(English)

Photochemistry

Interaction of radiation with matter, difference between
thermal and photochemical processes.Laws of photochemistry:
Grothus-Draper law, Stark-Einstein law, Jablonski diagram
depicting various processes occurring in the excited state,
qualitative description of fluorescence, phosphorescence, non-
radioactive processes (internal  conversion.  intersystem

| crossing). quantum yield. photosensitized reactions energy

transfer processes (simple examples.)

TP
uerd den fafee & ovwRe affha wvin 9w yere—sERe
fro-fofr 4 i wewwame @ fimw 0 The-3w
- -arg~eH . Scfha sverel §oEm Tl fRfr

WERElE, g Fa-RfE (srRoRaE, awriYew o)

FATCH Terdll, YBTIRITR! ARG, Hof R -l (we

SRR

12

[eo

UNITV

(English)

Physical Properties and Molecular Structure:
Optical activity, Polarisation (Clausius — Mossotti equation).

orientation of dipoles in an electric field. dipole moment. |

induced dipole moment measurement of dipole moment.
temperature method and refractive method. dipole moment
and structure  of molecules, magnetic properties —
paramagnetism , diamagnetism and ferromagnetism.

|

RS o7 7T I TR

gI-guT e (FeliiA-Aeel e, Reg g3 A fyd
yfufomars, fogd sl aRE faygg omgel smad= AR qen A R
g1 fegdr amgel wm, v amgel qen ol @ wwEL g
TI-RYHSE, Y@ 701 diE Jaad |
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Session /33 - 2019-20

Class B.Sc. 111 Year -
Lo Chemistry e
Subject T
Paper 11
Inorganic Chemistry
Max. Marks (28 + CCE 05) = 33 iR
| _eog | Unit ' - ‘wllabus ' Penods

' 1. Hard and Soft Acids and Bases (HbAB)
Introduction. Classification ot hard and soft acid-base. Hard and
soft acid-base concept of Pearson, Application of hard-soft acid
base theory, Symbosis, acid-base strength and hardness and
softness; Theoretical basis of hadness and softness, clectronic
theory, n-bonding theory. and Dragowayland theory,
electronegativity and hardness and softness. limitations of hard

(English) soft acid-base concept.
2, Silicones and Phosphazenes
Introduction : silicones-methods of preparation, classification,
properties and application (uses). Phosphazenes
(Phosphenitrilic  chloride)-Methods  of  preparation  and 12
UNITI properties;  Structure of triphosphazenes. Some  other Lecs.

phosphazenes and uses of phosphazenes.
1. TOR T 7g TN |
| uRTaTE, FOR Q4 Hg Fr-ENE e GRa @ HSAB
' gRUI, FIR-Gg F-4Re Righ & I, el e
Ya TR BN T4 A, FORl T4 qg B WGoD SR, Riegd
@) | T ¥R HORAT UE g, HSAB &R ) ¥WR 1 v

Y |

| 2. Rrel®r U9 BRE™I
Raares, Ridtei am @ e ofleen g 0@ Swim, |
BREG g B e o Bl (nee,)3 @ drE,

SN T eI o | |

1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction. limitations of valence bond theory, crystal field
theory. crystal field splitting of d-orbitals. d-orbital splitting and | |
UNIT | . stabilisation energy in octahedral, tetrahedral and square planar |
o Enslsh) L plexes: factors atfecting the crystal field parameters. | Lees.
plexes: lactors affecting the crystal field parameters e
Applications of crystal field theory and likitations of crystal
ﬁeld theory.
Thermodynamic  and Kinetic Aspects of Metal

Gog 2, 07 -~/ §(y M % S




Complexes. |
Introduction:  Thermodynamic aspects of metal complexes.
- factors affecting thermodynamic stability of complexes. kinetic
aspects of metal complexes, stabilisation reactions of square
planer complexes and factors affecting the rate of substitution |
reactions in square planar complexes.

1. NPV €T Wl A G forTve avee
Wi @ g @ wmd, fved &7 Rield, d-seet @1 B
i R -arehemT, apEadT W W TieR Gha § d-ud
@ e, gelagl a1 e vd fwew & e gl wae gw |
SR G, AT TN GIOqwEdy SRR @ qer, |
@ﬂw%awﬁ(ﬁmﬁm)iﬁwﬁmmmm,mmi
) Riia & srpr, fevee & figia @1 QR oF sparmed we |

2. 6T el P FHAAS! T4 T srgEmon
Reaicrs, o1 GFe B FERS F®ROT, T FW w@iE v
Ta@aﬁwaﬁ,wﬁa%wﬁaﬁwﬁﬁwmmwm
HEE B QAT eI, T wweed Uaw ¥ ahweres Bran), qi |
AT Gl A gRenTs affFa o3 @ wife w9 one W@
IR 4 |

Magnetic Properties of Transition Metal Complexes.
Introduction: Types of magnetic behavior, diamagnetism,
Paramagnetism. Ferromagnetism. Antiferromagnetism,
Ferrimagnetis. Origin and calculation of magnetism, Methods of |
determinig magmetic susceptibility-Guoy. Bhatnagar Mathur.

(English) | Quincke’s, Curie and Nuclear magnetic Resonance method. |
Magnetic moment; L-S coupling, Determination of ground state |
term symbol. Correlation of p, and .y values. Orbital | 12
contribution to magnetic moments and application of maganetic | [ecs
moment data for 3d-metal complexes,

UNIT Il
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A, Electronic Spectra of Transition Metal Complex i
Introduction: Type of electronic transition. Selection rules for d- !
d  tansitions:  spretroscopic  ground states-Notations, |
Spectroscopic  states and spectroscopic  ground states in
complexes:  Spectrochemical  series; Orgal energy levell
. diagram-Uses in octahedral and tetrahedral complexes having d 1z
UNITTV | (English) to d” states: Electronic spectrum of [Ti(H20)e3+ complex ion. | lecs. |
B. Organometaltic Chemistry i
Introduction: Nomenclatur and Classification of Organometallic -
compounds. General methods ol Preparation: Alkyl and aryl
organometallic compounds of Lithium-Preparation, Properties.
Bond nature and application; Organometallic compounds of Al ‘ )
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Hg, Sn and Ti-Preparation, Poperties, Bond nature and?
applications . |
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UNITV

(English)

A. Bio-Inorganic Chemistry

Introduction: Essential and trace elements in biological processes.
Biological function of the bio-elements. Availability of bio-metals
and bio-non-metals: Metalloporphyrins. Haemoglobin structure and .
biological function, Myoglobin-mechanism of oxygen transfer |
through haemoglobin and myoglobin; Relation between haemoglobin
and myoglobin and chemical reaction of haemoglobin and
myoglobin; Biological role of alkali and alkaline earth metal ions
with special reference to Ca2+; Nitrogen fixation.

B. Metal Nitrosyl Complex

Nitrosylsating agents. Synthesis, Structure, Properties and Bonding.
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Department of Higher Education, Govt. of M.P.

B.Sc. Undergraduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /99 — 2017—18

Class

B.Sc. 1

s

] Subject

Chemistry
RGIPER LT

nge r

11

Organic Chemistry

!LMax. Marks

Theory 29 Marks CCE 5 Marks Total Marks 33 2>

'_Unit

Syllabus Periods

English

Structure and Bonding 12
Hybridization, bond lengths and bond angles,
bond energy, localized and delocalized chemical
bond inclusion compounds, clatherates, charge
transfer complexes, resonance,
hyperconjugation, inductive , electromeric,
mesomeric and steric effect.

Mechanism of Organic Reactions

homolytic and heterolytic bond fission. Types of

Unit |

reagents- electrophiles and nucleophiles . Types
of organic reaction, energy consideration.
Reactive intermediates (carbocations,
carbanions, free radicals, carbenes, arynes and
nitrenewith examples.)

Methods of determination of reaction
mechanism (active intermediate products)
isotope effects, kinetic and stereochemical
studies.)
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English

| Unitll

Alkanes and cycloalkanes

IUPAC  nomenclature of branched and
unbranched alkanes, classification of alkanes.
Isomerism in alkanes, methods of formation
(with special reference to Wurtz reaction, Kolbe
reaction,Corey- House reaction and
decarboxylation of carboxylic acids), physical
properties and chemical reactions of alkanes,
conformation of alkanes, Mechanism of free
radical halogenation of alkanes, Cycloalkanes-
nomenclature, methods of formation, chemical
reaction, Baeyer strain theory and its limitation,
Theory  of strainless rings. The case of
cyclopropane ring: Banana bonds, conformation
of cycloalkanes. '

12
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English

Unit il

Alkenes, Cycloalkenes, Dienes

Nomenclature of alkenes, methods of formation-
Mechanism of dehydration of alcohols and
dehydrohalgenation of alkyl halides,
regioselectivity in alcohol dehydration. The
Saytzeff rule. Hofmann elimination, physical
properties and relative stabilities of alkenes.
Chemical reactions of alkenes-mechanism
involved in hydrogenation, electrophillic and free
radical addition. Markownikoff’s rule,
hydroboration-oxidation, oxymercuration
reduction. Epoxidation, ozonolysis.
Polymerization of alkenes. Substitution at the
allylic and  vinylic  positions.  Industrial

12
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[ application of ethylene and propene. Methods of
formation, conformation and chemical reactions
of cycloalknes. Nomenclature and classification
of dienes : isolated, conjugated and cumulated
dienes. Structure of allenes and butadiene,
methods of formation, polymerisation, Chemical
reaction — 1, 2 and 1, 4 addition, Diels- Alder
reaction

fE=i Tedhi ® FHERY, g9 B! [QAftRT — Towliell &
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English | Alkynes and Alkyl Halides 12
Nomenclature, structure and bonding in alkynes.
Methods of formation. Chemical reactions,
acidity of alkynes. Mechanism of elctrophillic
and nucleophillic addition reaction,
hydroboration oxidation, metal-ammonia
reduction, oxidation and polymerization
Nomenclature and classification of alkyl halides,
methods of formation; chemical reactions.
_ Mechanisms of nucleophillic  substitution
Unit IV reaction of alkyl halides, Sy' and $\® reaction
with energy profile diagrams, Elimination
reaction Polyhalogen compounds: methods of
preparation and properties of Chloroform and
. carbon tetrachloride.
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English | Stereochemistry of Organic compounds 12
Concept of isomerism, types of isomerism.
Optical isomerism eclements of symmetry,
molecular chirality, enantionmers, stereogenic
centre, optical activity, properties of enantiomers,
chiral and achiral molecules with two stereogenic
centres, diastereomers, threo and erythro
diasteromers, meso compounds, resolution of
enantiomers, inversion, retention and
racemization.

Relative and absolute configuration, sequence
rule, D & L and R & S systems of nomenclature.
Geometrical  isomerism-  determination  of
configuration of geometric isomers. E& Z system
of nomenclature, geometric ismeriesm in oximes
and alicyclic compounds.
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Department of Higher Education, Govt. of ML.P.
B.Sc. Undergraduate Annual System Syllabus

As recommended by Central Board of studies and
approved by Governor Madhya Pradesh
(Academic Session 2019-2020)

Class - B.Sc. I1I Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time :6 Hours
Inorganic Chemistry 12 Marks

(i) Gravimetric analysis :
Barium as Barium sulphate, Copper as cuprous-thiocynate.
(ii)  Complex compound preparation
a. Potassium chlorochromate (IV)
b. Tetramine copper (1) sulphate monohydrate
¢. Hexamminenickel (11) chloride
(i1i)  Effluent water analysis, Identification of cations and anions in different
samples.
(iv)  Water analysis, To determine dissolved oxygen in water samples in ppm.

Physical Chemistry 12 Marks

(i) To determine the velocity constant (specific reaction rate) of hydrolysis of
methyl acetate / ethyl acetate catalyzed by hydrogen ions at room temperature

(ii) Determination of partition coefficient of iodine between carbon tetra chloride
and water,

(iii)  Job’s method

(iv)  pH-metric titrations, conductometric titrations

Organic Chemistry 12 Marks

1. Binary mixture analysis containing two solids:
Separation, identification and preparation of derivatives

2. Preparation
(i) Acetylation, (ii) Benzolylation (iii) Meta dinitro benzene
(iv} Picric acid

Viva — voce @’ I 6Marks

Record Y}/ %L)/ ()& 8 Marks
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Department of Higher Education, Govt. of M.P. O
B.Sc. Undergraduate Semester-wise Syllabus

List of books recommended by Central Board of Studies and approved by the Governor of
M.P.
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Recommended books 1. Physical Chemistry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

2. Physical Chemistry - G M Barrow , International Student Edition
McGraw Hills

3. The Elements of physical Chemistry , PW Atkins , Oxford University
Press

4. Physical Chemistry — R A Alberty , Willey Eastern Limited

5. Physical Chemistry Through Problems . S K Dogra and S Dogra , Wiley
Eastern

6. Organic Chemistry, Morrison and Boyd, Prentice Hall.

7. Organic Chemistry , L G Wade Jr, Prentice Hall

8. Fundamentals of Organic Chemistry , Solomon ,John Wiley

9. Organic Chemistry, VoLl ,ILIII, S.M.Mukherji, S.P.Singh and R.P.

Kapoor

10. Organic Chemistry, F A Carey McGraw Hills Inc.

11. Introduction to Organic Chemistry Streitwiesser , Healthcock and
Kosover, MacMillan

12. Vogel’s Qualitative and Quantitative Analysis , Vol LILIIl ,ELBS

13. Advanced Organic Chemistry, L.L. Finar ,ELBS

14. Basic concepts of Analytical Chemistry, S.M. Khopker,New Age
International Publishers

15. Analytical Chemistry, R. M. Verma , CBS Publication

16. Analytical Chemistry , Skoog and west Wiley International

17. Essentials of Physical Chemistry , B.S.Bahl, Arun Bahl and G.D. Tuli,
S Chand and Company Limited

18. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New
Age international Publishers

19. Molecular Spectroscopy , Sukumar , MIP Publishers .

20. Organic Chemistry, Mac Murrey .Pearson Education

21. Inorganic Chemistry - J D Lee , John Wiley

22. Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

23. Inorganic Chemistry — Huheey , Harper Collins Pub.USA

24. Inorganic Polymer — G R Chhatwal , Himalaya Publication

25. Synthesis and Characterization of Some Novel Nitrosyl Complexes —~
R. C. Maurya, Pioneer Publication

26. mawRy B v smerEd My g1 ISR A R # agaysrd |

27, magew & vo @’ Hoe g vl wife e $) aeggRE |

28. Spectroscopy of Organic Compound - P.8. Kalsi , New Age International

| (p) Limited

|

I

29. Advanced Organic Chemistry — Jerry March National Print ,O Pack
Noida
30. Fundamental concepts of Inorganic Chemistry — Esmarch, S Gilreath |

j McGraw Hill
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DEVI AHILYA VISHWAVIDYALAYA, INDORE

B.Sc. (MICROBIOLOGY) SYLLABUS

(SEMESTER SYSTEM)

Year | Semester Paper Nomenclature M. marks Practicals M. Marks
B. Sc. Sem-I Paper-I1 General microbiology 50 Semester-1 50
Part-1 practical

Paper-11 Microbial physiology 50
Sem-11 | Paper-I Microbial biochemistry 50 Semester-11 50
practical
Paper-11 Environmental microbiology 50
B. Sc. Sem-111 | Paper-I Microbial genetics 50 Semester-111 50
Part- practical
1 Paper-11 Immunology 50
Sem-1V | Paper-I Bioinformatics and Biostatistics 50 Semester-1V 50
practical
Paper-11 Medical microbiology 50
B. Sc. Sem-V | Paper-I Industrial microbiology 50 Semester-V 50
Part- practical
i Paper-11 | Analytical microbiology 50
Sem-VI | Paper-I Applied microbiology 50 Semester-VI 50
practical
Paper-11 Molecular biology and Genetic 50
engineering




B.Sc. (Part-1) Semester-I

Unit I:

Unit 11:

Unit 11

Paper — I- General microbiology

History, Taxonomy and Classification:

History of microbiology- Contributions of pioneers.

Introduction to major groups of microorganisms and fields of Microbiology.
Spontaneous generation versus biogenesis hypothesis.

Whittaker’s classification system of prokaryotes. Introduction to Bergey’s manual of
determinative and systematic classification.

Bacterial nomenclature.

Microscopy and Staining Techniques

Bright Field, Dark Field, Phase Contrast, Fluorescence and Scanning and Transmission
Electron Microscopy.

Stains and staining techniques- Stains and Dyes: classification and types.

Types of staining- Simple (Monochrome, Negative), Differential (Gram and Acid fast).

: Morphology of Bacteria

Size, shape and arrangement of bacterial cells.
Structures external to cell wall- Flagella, pili, capsule, sheath and prosthecae.
Structures internal to cell wall- Cell membrane, nuclear material, cell wall (Protoplast

and Spheroplast), spores, cytoplasmic inclusions, magnetosomes and plasmids.

Unit 1V: Microbial Diversity

Unit V:

Bacteria with unusual properties- Rickettsia, Chlamydia, Mycoplasma, Archaebacteria,
Cyanobacteria, Actinomycetes.

Microbes of extreme environments— Adaptations and industrial importance of Thermophiles,
Alkalophiles and Halophiles.

Introduction to acellular forms of life

Introduction to viruses, viroids and prions.

Structure of animal, plant and bacterial viruses.

Classification and cultivation of viruses.

Multiplication of bacterial viruses (lytic and lysogenic cycles).




B.Sc (Part-I) Semester-1

Paper — I11- Microbial physiology

Unit I: Cultivation and Pure Culture Techniques

Nutrition and nutritional types of bacteria.
Bacteriological media (types and uses), cultivation of aerobic and anaerobic microbes.
Isolation of microorganisms, pure culture and cultural characteristics.

Unit 11: Microbial Growth

Mathematical expression of bacterial growth, generation time and growth rate.
Growth curve and phases of growth cycle.

Batch, continuous and synchronous cultures; diauxic growth.

Factors affecting microbial growth.

Unit I11:Measurement and Preservation Methods

Quantitative measurement of bacterial growth by cell mass, cell number and cell activity.
Maintenance and preservation of cultures.

Unit 1V:Control of Microorganisms- |

Microbial death curve under adverse condition.
Concept of sterilization, disinfection, asepsis and sanitation.
Physical methods of control- Temperature, radiation, desiccation, osmotic pressure, filtration.

Control of Microorganisms-11

Chemical methods of control- Phenol, alcohol, halogens, heavy metals, dyes, detergents,
quaternary ammonium compounds, aldehydes and gaseous chemosterilizers.

Evaluation of antimicrobial potency of disinfectants and antiseptics- Tube dilution, Agar
diffusion. Phenol coefficient.

N R~WNE

Recommended Books (Semester-1)

Microbiology, Authors- Pelczar, Chan and Kreig.

Microbiology- an Introduction- (8" Edn), Authors- Tortora, G.J., Funke, B.R., Case, C.L.
General Microbiology, Authors- Stainer, Ingharam, Wheelis and Painter.

General Microbiology, Authors- Stainer RY. Ingharam JL. Wheelis ML. Painter PR
Biology of Microorganisms, Authors- Brock and Madigan.

Fundamental Principles of Bacteriology, Author- A.J. Salle.

Introduction to Microbiology, Authors- Ingraham and Ingraham.

Microbial Physiology, Authors- Moat and Foster.

Prokaryotic Development Authors- Brun, Y.V. and Shimkets, L.J. 2000, ASM Press.
Elementary Microbiology, Author- H. A. Modi

. Textbook of Microbiology, Authors- Dubey and Maheshwari.

Microbiology, A Practical Approach. Authors- Patel and Phanse
Experiments in Biotechnology. Authors- Nighojkar and Nighojkar
General Microbiology, Authors- Powar and Daginawala.
Fundamentals in Microbiology, Authors- Frobisher and Hinsdinn.
Microbiology, Author- S.S. Purohit.

Immunology, Microbiology and Biotechnology, Author- K.C. Soni.
Microbiology, Author- R.P.Singh.




B.Sc (Part-1) Semester-I

List of Experiments

1. Principles and working knowledge of instruments like autoclave, pH meter, incubator, hot air
oven, centrifuge, microscope and colony counter.

2. Preparation of solid and liquid culture media and their sterilization.

3. Growth of bacteria on agar slant, agar stab, Petri plate and in broth.

4. Staining techniques- Simple staining, Gram staining, Negative staining, Endospore staining,

Metachromatic granule staining, Spirochete staining.

Isolation of microorganisms by streak plate method.

Isolation of microorganisms by pour plate method.

Motility by hanging drop method.

Preparation of McFarland scale.

9. Use of counting chamber for bacterial count.

10. Effect of temperature on bacterial growth.

11. Effect of pH on bacterial growth.

12. Effect of osmotic pressure (salt and sugar concentration) on bacterial growth.

13. The oligodynamic action of heavy metals on bacterial growth.

14. One step growth of bacteriophage.

SCHEME OF PRACTICAL EXAMINATION

(Semester- 1)

Q.1 - Isolation of microorganisms by Sector Plate/Pour plate method. [12]
Q.2 - Differential staining. [10]
Q.3 - Special staining. [10]
Q.4 - Spotting [08]
Q.5 - Viva voce [05]
Q.6 - Practical record [05]

Total 50 Marks




B. Sc.

(Part-1) Semester-11

Paper — I- Microbial biochemistry

Unit I: Carbohydrates

Unit 111

Chemical structures, nature and properties.
Classification and importance in biological cells.
Aerobic and anaerobic metabolism.

Amino acids and Proteins
Amino acids- Classification and properties. Structure, Zwitterion nature.

Proteins- Classification, Structure and function. Primary, secondary, tertiary and quaternary
structure.

Proteolysis, Transamination and Deamination.

: Enzymes

General characteristics. Factors affecting enzyme activity.
Regulation of enzyme activity.

Enzyme Kinetics, Km, activation and inhibition
Coenzymes and cofactors. Non-protein enzymes
Applications of enzymes.

Unit IV: Lipids, vitamins and hormones

Unit V:

Saturated and unsaturated fatty acids.

Structure, classification, properties and function of lipids and vitamins.
Distribution and functions of lipids in microorganisms.

Beta-oxidation of lipids.

Hormones: Steroid hormones, Structure and function.

Bioenergetics

Principles of bioenergetics and high energy phosphate compounds.
Mode of energy production- Photophosphorylation.

Bacterial photosynthesis.




B.Sc

Unit I:

(Part-1) Semester-11

Paper — I1- Environmental microbiology

Soil Microbiology

Formation and composition of soil.

Estimation of soil microflora, Soil management.

Rhizosphere- Positive and negative interactions among soil microflora.

Unit 11: Food Microbiology

Introduction to microbiology of food and milk

Food intoxications, spoilage of food- Fresh food, canned food, vegetables and milk products.
Preservation of food and milk.

Composition of milk, grading of milk- MBRT, resazurin and phosphate tests.

Unit 111: Water Microbiology

Microbiology of water and water bodies.
Water purification.
Eutrophication.

Unit IV: Waste Water Treatment

Primary treatment.
Secondary treatment.
Advanced and final treatment.

Unit V: Air Microbiology

Composition and analysis of air.

Aeromicroflora of different habitats.

Aeroallergens.

Biogeochemical cycles- Role of microbes in Nitrogen and Carbon cycles.

©CoNoA~LNDE
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Recommended Books (Semester-11)

Principles of Biochemistry, Author- A.L. Lehniger
Fundamentals of Biochemistry, Author- J. L. Jain

Biochemistry, Author- Voet and Voet.

Textbook of Biochemistry- S.P. Singh.

Biochemistry, Author- Stryer.

Introduction to protein structure, Authors- Branden and Tooze.
Fundamental Principles of Bacteriology, Author- A.J. Salle.
Principles of Biochemistry, Authors — Zubey, Parson and Vance.
Microbial Diversity, Author- D. Colwd.

. Microbiology A Practical Approach Authors- Patel and Phanse, .

. Nighojkar and Nighojkar, Experiments in Biotechnology.

. Food Microbiology, Authors- Frazier and Westhoff.

. Food Microbiology, Authors- Adams and Moss

. Introductory Food Microbiology. Author — H.A. Modi

. Environmental Microbiology, Author- P.D. Sharma.

. Environmental Microbiology, Author- K.G. Vijaya.

. The nature and properties of soil. Authors- Harry buckman and Nyle C. brady.
. Introduction to soil Microbiology Internationals. Authors- Martin Alexander.




B.Sc (Part-1)

List of experiments

Detection of carbohydrates, proteins and lipids.

Effect of pH on enzyme activity.

Effect of temperature on enzyme activity.

Effect of substrate concentration on enzyme activity.

Effect of enzyme concentration on enzyme activity.
Quantitative estimation of protein by Folin Lowry’s Mehod.

©CoNo A~ E

Isolation of organisms from air.

10. Isolation of organisms from water and sewage.
11. Isolation of organisms from food sources.

12. Isolation of Yeast.

Estimation of activity of enzymes like amylase, protease and lipase.

Semester-I1

Quantitative estimation of carbohydrates by Nelson Smogyi’s Method.

13. Isolation of phosphorous solubilizing bacteria/fungus from soil sample.

14. Isolation of Xanthomonas citri from citrus canker.
15. Gradation of milk by Methylene Blue Reduction Test (MBRT).

SCHEME OF PRACTICAL EXAMINATION

(Semester I1)

Q. 1 - Isolation of microorganisms from water / sewage / food / curd / canker/soil.

Q. 2 - Determination of enzyme activity-amylase / protease / lipase.
Q. 3 - Qualitative estimation of carbohydrates / proteins / lipids.

Q. 4 - Spotting

Q. 5- Vivavoce

Q. 6- Practical record

[12]
[10]
[10]
[08]
[05]
[05]

Total 50 Marks




B.Sc. (Part-11) Semester-111
Paper - I- Microbial genetics

Unit I: Fundamentals of Genetics

DNA as genetic material.

Structure and types of DNA and RNA.

Genetic code.

Protein synthesis - Transcription and translation.

Unit 11:DNA Replication and Gene Structure
o DNA replication.
e  Cis-trans complementation test.
e  Fine structure analysis of r Il region of T4 by Benzer.

Unit 111 : Mutation

Evidence for spontaneous nature of mutation.
Molecular basis of mutation- Types of mutation.
Types of bacterial mutants and their isolation.
Mutagenic agents- Physical and chemical.
Mutation rate and Ames test.

Unit IV: Genetic Recombination- |
e  Gene transfer in bacteria.
e  Transformation- Competence, DNA uptake, artificially induced competence, electroporation.
e Transposable elements.
e Plasmid- Structure, properties and types of plasmids.

UnitV :Genetic Recombination -1l
e Transduction- U tube experiment, Generalized and specialized transduction, Abortive transduction.
e Conjugation- F factor, characters of donor and recipient.
e  Steps in conjugation, sexduction, formation of Hfr and F prime cells.




B. Sc. (Part-11) Semester-I11

Unit I:
[ ]
[ ]

Unit I1:

Paper — I1- Immunology
Infection
Normal flora of human body.
Infection and its types.
Mechanism of pathogenesis.

Immune System
Organs of Immune system- Spleen, thymus and lymph nodes
Cells of Immune system- T cells- its types and receptors. B cells and its receptors.

Unit I11: Immune Response

Immunity- Innate and acquired
Host defense mechanism- First, second and third line of host defense.
Primary and secondary responses.

Unit 1V: Antigens and Antibodies

Antigens- Properties and types, Adjuvants.
Immunoglobulins- Separation, structure and types.
Generation of antibodies.

Antibody diversity.

Unit V: Antigen and Antibody Reactions

Agglutination and precipitation reactions.

Hemagglutination and PHA, Immunofluorescence, ELISA, RIA, Coombs test (Direct and
Indirect).

Complement- Components and biological activities.

©CoNoORA~LNE

Recommended Books (Semester-111)

Genes XI, Author- B. Lewin.

Principles of Genetics, Authors- Gardner, Simmons and Snustad.
Concepts of Genetics, Authors- Klug and Cummings.

Microbial Genetics, Authors- Freifelder.

Genetics, Authors- Arora and Sandhu.

Text of Microbiology, Authors- Ananthanarayanan and Paniker.
Immunology, Author- J. Kuby.

Fundamental Immunology, Author— W.E. Paul.

Fundamentals of Immunology, Authors— Coleman, Lombord and Sicard.

. Immunology — Weir and Steward.
. Immunology, A Textbook, Author- C.V. Rao.
. Lecture Notes in Immunology, Author- I.R.Todd.

Essentials of Immunology, Authors- Roitt, I.M.

. Immunology-Understanding of Immune System, Author- Klaus D. Elgert (1996)
. Text Book on Principles of Bacteriology, Virology and Immunology, Authors- Topley &

Wilson’s (1995)

. The Experimental Foundations of Modern Immunology. Author- Clark, V.R.,

. Cellular Microbiology, 1999.Authors- Henderson et.al..

. Medical Microbiology, Vol. 1 : Authors- Mackie and McCartney,

. Microbiology in Clinical Practice, Authors- D.C. Shanson, Wright PSG, 1982.

. Bailey and Scott’s, Diagnostic Microbiology. Authors- Baron EJ, Peterson LR and Finegold

SM. Mosby, 1990.
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9.
10.
11.

B.Sc. (Part-I1)

List of experiments

Estimation of haemoglobin by Sahli’s method.
Estimation of haemoglobin by Cyname haemoglobin mehod.
Total count of W.B.C.

Total count of R.B.C.

Differential W.B.C. count.

Flocculation reaction- VDRL

Agglutination reaction- Widal test, Blood Grouping.
Immuno-diffusion techniques- ODD and RID.

UV as a mutagenic agent.

Replica plating technique.

Estimation of skin microflora.

Semester-111

SCHEME OF PRACTICAL EXAMINATION

(Semester 111)

Q.1 - Total count of RBC/WBC/Differential count of WBC/Hb estimation.
Q.2 — Antigen-antibody reactions — Widal /VDRL/ODD/RID.

Q.3 - Isolation of mutants by replica plating technique/gradient plate technique.

Q.4 - Spotting

Q.5 - Viva-voce

Q.6 — Practical record

[12]
[10]
[10]
[08]
[05]
[05]

Total 50 Marks

10




B.Sc (Part-11) Semester-1V

Paper | —Bioinformatics and Biostatistics

Unit I: Introduction to Bioinformatics
e Bioinformatics- Definition and relation to molecular biology.
e Potential of bioinformatics.
e Application of bioinformatics.

Unit 11: Databases
e Nucleic acid and Protein databases.
e  Structure databases.
e Enzyme databases.
e Specialized (organism and species) databases.

Unit I11: Tools
e  Sequence alignments- Pair-wise (T-coffee) and multiple sequence alignment (Clustal w).
e  Sequence similarity search and homology algorithms (BLAST) for protein and nucleic acids.
e Visualization of protein structure (RASMOL).

Unit 1V: Biostatistics |
e  Measure of central tendency- Mean, mode and median.
e Measure of dispersion- Standard deviation and Standard error.
e Diagrammatic and graphic representation of frequency distribution.

Unit V: Biostatistics 11
e Basic idea of probability- Addition and Multiplication laws.
e Test of significance- Chi square test.
e Normal distribution and departures from normality.

11




B. Sc. (Part-11) Semester-1V

Paper — I1- Medical microbiology

Unit I:Epidemiology of Infectious Diseases

Epidemiological study.

Transmission of diseases.

Types of diseases- Epidemic, pandemic and sporadic.
Nosocomial infections.

Unit 11: Antimicrobial Agents
Antibiotics- Mode of action.
Development of resistance.
Transmission of drug resistance.
Antiviral and antifungal drugs.

Unit H1: Hypersensitivity
e Hypersensitivity- Immediate and delayed type.
e  Autoimmune diseases.
e  Skin tests.

Unit 1V: Microbial Diseases- |
e Gram Positive Cocci- Staphylococcus aureus and Streptococcus pneumoniae
e  Gram Negative Bacilli- Salmonella typhi and Vibrio cholarie.
e Acid fast bacteria- Mycobacterium tuberculosis.

Unit V: Microbial Diseases-11

e Anaerobic, Gram positive bacilli- Clostridium tetani.
e  Spirochaete- Treponema pallidum.
e Fungal skin infections- Dermatomycosis.
e Virus- Hepatitis and HIV.
Recommended Books (Semester-1V)
1. Bioinformatics, Author- Baxevanis.
2. Bioinformatics, Author- Higgins and Taylor.
3. The Internet and the New Biology: Tools for Genomic and Molecular Research, Author-
Peruski and Peruski.
4. Functional Genomics- A Practical Approach, Author- Mark Schena.
5. Principles of Biostatistics, Authors- Pagano et al.
6. Introduction to Biostatistics, Authors- Forthoter and Lec.
7. Text of Microbiology, Author- Ananthanarayanan and Panikar.
8. Medical Microbiology, Vol. 1 : Microbial Infection, Vol. 2 : Practical Medical Microbiology,

Authors- Mackie and McCartney.
9. Epidemiology and Infections, Author- Smith
10. Lecture Notes in Immunology, Author- I.R. Todd
11. Microbiology in Clinical Practice, Author- D.C. Shanson.
12. Diagnostic Microbiology, Authors- Baron, Peterson and Finegold.

12




B.Sc (Part-11)

Lo

N OA

9
1
1
1

List of experiments

Examination of urine — Physical, chemical, microscopic and bacteriological.
Isolation and identification of Gram positive bacteria
(a) Staphylococcus sp.
(b) Streptococcus sp.
Isolation and identification of Gram positive bacteria
a. E.coli
b. Proteus sp.
c. Salmonella sp.
Antibiotic sensitivity test by disc diffusion technique.
Isolation of antibiotic resistant mutants by gradient plate technique.
Measure of central tendencies- Mean, Mode and Median.
Explore NCBI.
To read GenBank entries.
. Toread SWISSPROT entries.
0. To perform sequence similarity search using BLAST.
1. To perform multiple sequence alignment using Clustal W.
2. Tovisualize PDBIB 1AJE with the help of RASMOL.

Semester-1V

Ql-

Q2-
Q3-
Q4-
Q5-
Q6-

SCHEME OF PRACTICAL EXAMINATION
(Semester 1V)

Identification of medically important organisms Staphylococcus / Streptococcus
E.coli / Proteus / Salmonella

Urine analysis / Antibiotic sensitivity testing / Gradient Plate Technique.

. Biostatistics / Bioinformatics excercise.

Spotting

Viva voce

Practical record

[12]
[10]
[10]
[08]
[05]
[05]

Total 50 Marks

13




B. Sc. (Part-111)

Paper — I- Industrial microbiology

Unit I: Fundamentals of Industrial Microbiology
General concepts of industrial microbiology.
Primary and secondary screening

Strain development strategies.

Sterilization of fermentor, media and air.

Unit 11: Fermentor Design

Types of fermentations processes.

Design of typical batch fermentor.

Factors affecting fermentor design.

Control of agitation, aeration, pH, temperature and dissolved oxygen.
Types of fermentors.

Unit 111: Scale up and DSP

Inoculum development.

Scale up of fermentation process.
Raw material for media preparation.
Harvesting and product recovery.

Unit IV: Industrial production - |

Production of antibiotics- Penicillin and semi-synthetic penicillins.
Production of enzymes- Amylase.

Immobilization of enzymes and applications of immobilized enzymes.

Unit V: Industrial production — 11

Production of solvent- Ethanol.

Production of Vitamins- Cyanocobalamin.
Production of Organic Acids- Acetic Acid.
Production of Amino Acids- Glutamic Acid.

Semester-V

14




B.SC. (Part-111)

Paper — I11- Analytical microbiology

Unit I: Bioassays
e Bioassay of growth supporting substances- Amino acids and Vitamins.
e Bioassay of growth inhibiting substances- Antibiotics.
e  Automation of bioassay.

Unit 11: Quality Control

Quality control tests- Sterility testing, Microbial Limit Test (MLT).
Pyrogen testing (LAL test), Minimum Inhibitory Concentration(MIC).
FDA and Good Manufacturing Practices.

Quantitative and qualitative analysis of food, milk, water and sewage.

Unit 111: Colorimetry and Spectrophotometry
e Lambert — Beer’s Law.
o Ultraviolet, Visible, Infra red and Fluorescence spectroscopy.

e  Atomic absorption, Raman spectrum, X-ray Crystallography and NMR.

Unit 111 Separation Techniques- |
e  Chromatography- Principle.

Semester- V

e Types of chromatography- Paper, Thin layer, Column, lon exchange and Gas chromatography.

e Sedimentation and filtration.

Unit V: Separation Techniques -11
e Electrophoresis- Principle and working.
e Agarose gel, native PAGE and SDS-PAGE.
e Principle, working and applications of centrifuge.

Recommended Books (Semester-V)

Textbook of Industrial Microbiology, Author- A. H. Patel.
Industrial Microbiology, Author- L. E. Cassida

Industrial Microbiology, Author- G. Reed.

Industrial Microbiology, Author- Agarwal And Parihar.
Biology of Industrial Microorganisms. A.L. Demain.

Principles of Physical Biochemistry, Authors- Van Holde et.al.
Biochemistry of Nucleic Acids, Authors- Adams et. al.
Bioseparation: Principles and Techniques, Author- B. Sivasankar.
0 Protein Analysis and Purification, Authors- I.M. Rosenberg.

HQ@N@WPW!\’!‘

Principles of Fermentation Technology, Authors- Standbary, Whitaker and Hall.

15




B.Sc (Part-111) Semester-V

List of Experiments

Isolation of antibiotic producer from soil sample.
Isolation of amylase producer from soil sample.
Estimation of soil microflora.

Qualitative and quantitative examination of Food.
Qualitative and quantitative examination of Milk.
Qualitative and quantitative examination of Water.
Qualitative and quantitative examination of Sewage.
Bioassay of penicillin.

Bioassay of vitamin.

10. Sugar estimation by Cole’s Method.

11. Estimation of MIC.

12. Sterility testing of pharmaceutical products- injectibles, eye and ear drops.
13. Microbial Limit Test- Tablets and syrups.

14. Determination of Phenol coefficient.

15. Separation of amino acids by TLC.

16. Separation of sugars by Paper chromatography.

©WoOoNoaM~WNE

SCHEME OF PRACTICAL EXAMINATION

(Semester V)
Q.1 - Qualitative and Quantitative analysis of water/food/milk/sewage. [12]
Q.2 — Microbial assay of Antibiotics/Vitamins/Phenol coefficient/MIC/Sugar estimation. [10]
Q.3 - Isolation of industrially important microbes/Paper Chromatography/TLC [10]
Q.4 - Spotting [08]
Q.5 - Viva voce [05]
Q.6 — Practical record [05]

Total 50

16




B. Sc.

Unit I:

Unit I1:
.
.

Unit I11:

(Part-111) Semester-VI

Paper — I- Applied microbiology

Microorganisms in Agriculture

Bacteria and fungi as biopestcides.

Genetically modified crops containing insecticidal genes.

Biofertilizers- Nitrogen fixers, PSB and Mycorrhiza.

Fuel from microorganisms- Biogas technology, Microbial hydrogen production, Concept of gasohol.

Geomicrobiology

Microbial leaching of copper and uranium.

Biorecovery of petroleum- MEOR.

Bioremediation and Biodeterioration- Petroleum products, leather, textile and paper.

Pharmaceutical Biotechnology

Genetically engineered microorganisms.

Production of heterologous proteins- Insulin, Growth hormones, Interleukins and
t plasminogen activator.

Recombinant vaccines.

Food from Microbes

Dairy products- Cheese, Butter, Yogurt.

Microorganisms as food- SCP, Spirullina and Mushroom.
Indian and Oriental fermented foods.

Advanced Microbiology
Biosensors and Biopolymers.
Biochips, Biofilms and Bioplastics.
Microorganisms as bioindicators

17




B. Sc. (Part-111) Semester-VI

Paper I1- Molecular biology and Genetic engineering

Unit I: Regulation of Gene Activity
e Operon concept- Induction, Repression and Attenuation.
¢ Inducible operon- lac operon.
e Repressible operon- trp operon.

Unit I1: Genetic Engineering
e Tools and techniques in genetic engineering.
e Restriction endonucleases- Types and uses.
o Isolation of Genomic and Plasmid DNA.

Unit 111:Gene Cloning
e Vectors- Plasmid, Phage, Cosmid and Yeast, Agrobacterium mediated gene transfer.
e Cloning techniques.
o Identification of clones.
°
Unit IV:Techniques in Molecular Biology
e Introduction to PCR, RAPD, RFLP.
e Nucleic acid hybridization techniques- Southern, Northern, Western and Dot blots.
e  Generation of cDNA libraries.

Unit V: Applications and Biohazards of Genetic Engineering
e Biosafety guidelines, Recombinant DNA safety guidelines, IPR.
e Biohazards and ethical issues of genetic engineering.
e Applications of transgenic plants, animals and microbes.

Recommended Books (Semester-V1)

Current protocols in molecular biology. 2000. Ausbel et. Al.
Molecular cloning Vol. 1-111. Sambrook & Russel. 2001. CSH press.
Molecular genetics of bacteria J.W. Dale 1994 John Wiley & Sones.
Molecular Cell Biology (W.H. Freeman) by Lodish, Berk, Zippursky.
Current protocols in molecular biology. 2000. Ausbel et. Al.
Molecular cloning Vol. 1-111. Sambrook & Russel. 2001. CSH press.

Molecular Cloning. 3 volumes. Sambrose and Russell, 2000. CSH Press.
Genome analysis. Four volumes. 2000. CSH Press.

©COoNoTA~LNE

Principles of gene manipulation. 1994. Old & Primrose, Blackwell Scientific Publications.

18



B.Sc (Part-111) Semester-VI

List of Experiments

Isolation of bacterial Genomic DNA.

Isolation of fungal Genomic DNA.

Isolation of Plasmid DNA.

Quantitative estimation of DNA by DPA method.
Quantitative estimation of RNA by oricinol method.
Electrophoretic analysis of DNA.

Restriction digestion and analysis.
Transformation of DNA.

9. Isolation of Azotobacter.

10. Isolation of Rhizobium from root nodules.

11. Isolation of phosphate solubalizing bacteria

ONoogrwWNE

SCHEME OF PRACTICAL EXAMINATION

(Semester VI)

Q.1 - Isolation of bacterial/fungal/plasmid DNA [12]
Q.2 - Electrophoresis/ Restriction digestion/ Quantitative estimation of DNA/RNA [10]
Q.3 - Isolation of Azotobacter/ Rhizobium/ PSB [10]
Q.4 - Spotting [08]
Q.5 - Vivavoce [05]
Q.6 — Practical record [05]

Total 50
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Department of Higher Education, Madhya Pradesh Bhopal

Syllabus approved by Central Board of Studies in Microbiology
SYLLABUS FOR THE DEGREE OF THE BACHELOR OF SCIENCE
(From 2017-18 onwards)

B.Sc. Microbiology: Scheme

| Year Course title Distribution of marks
' CCE Theory |Total Practical | Total
Exam Theory |Exam (Theory
: +
. Practical)
B.Se.-1 Paper —I General Microbiology 7.5 42,5 50
Cvear & Cell Biology
: 50 150
Paper —II Tools & Techniques 7.5 425 50
in Microbiology
B.Sc.- I | Paper -I Biochemistry & 7.5 42.5 50
, year Microbial Physiology 50 150
Paper —11 Microbial Genetics & 7.5 42,5 50
Molecular Biology
B Sc.- H1 | Paper -1 Applied & 7.5 42.5 50
year Environmental Microbiology 50 150
Paper —II Immunology & 7.5 425 50
; Medical Microbiology
‘[ ———
Grand Total 450

| Scheme of practical examination for each Year

I. Major exercise
2. Minor exercise-1
3. Minor exercise-2
'4. Spotting (5)

|5. Viva-voce

6. Practical record

14 Marks
8 Marks
8 Marks
10 Marks
05 Marks
05 Marks

Total marks- 50

b

List of practicals are given for each year, separately (after syllabus)
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Department of Higher Education, Madhya Pradesh Bhopal
Syllabus approved by Central Board of Studies in Microbiology
SYLLABUS FOR THE DEGREE OF THE BACHELOR OF SCIENCE
(From 2017-18 onwards)
B.Sc. FIRST YEAR - MICROBIOLOGY
Paper-1 General Microbiology and Cell Biology
MM -425

UNIT I
Introduction to Microbiology, History, Scope and Development of Microbiology, Branches of

Microbiology, Concept of diseases, Contributions of eminent microbiologist of India and Abroad,
Applications of Microbiology in human welfare.

UNIT 11

Classification, general characteristics and structure of bacteria (Eubacteria and Archaebacteria),
Ultrastructure of bacterial cell, Surface appendages- flagella, pilli, prostheceae and stalk, Surface
layers of bacteria- sheath, glycocalyx and cell wall, Internal cell structures- cell membrane, Internal
membrane system, Mesosomes and Gas vacuoles, Cytoplasmic matrix- Ribosomes, Nucleoid and
cytoplasmic inclusions, Dormant structures- Exospores, Cysts and Endospores Structure of
Cyanobacteria, Actinomycetes, Mycoplasma, Rickettsia and Chlamydia with emphasis on function of
cach part components,

UNIT HI

Classification, brief introduction to classes of fungi, general characteristics, thallus, mycelia
modification. nutrition, heterokaryosis, structure with emphasis on function of each part and
components of cell, Sexual and asexual reproduction, Economic importance of fungi.
Classification, general characteristics, morphology and structure of phages, phage nucleic acids,
Virus host. General features of virus reproduction, Lytic and lysogenic cycle and their mechanism,
DNA and RNA viruses, T4, TMV, Pox virus, Prions, Virions, Virusoid and Viriod

UNIT 1V

Structural organization and function of cell organelies, Cell cycle, cell division, Membrane structure
and intercellular transport, cell locomotion, cellular interaction, cell differentiation and senescence.

UNIT V

Isolation and maintenance of Microorganisms, Pure, axenic, mixed culture, strain, isolate, clone-
Definitions. Pure culture techniques, Dilution, Plating- pour plate method, spread plate method,
streak plate method, Enrichment culture and micromanipulator, Maintenance and preservation of
pure cultures, subculturing, overlaying, cultures with mineral oils, lyophilization, sand cultures,
storage at low temperature, Major Microbial Culture Collection Centers in India.

2
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Department of Higher Education, Madhya Pradesh Bhopal

Syllabus approved by Central Board of Studies in Microbiology
SYLLABUS FOR THE DEGREE OF THE BACHELOR OF SCIENCE
(From 2017-18 onwards)
B.Sc. FIRST YEAR --MICROBIOLOGY
Paper-II Tools and techniques in Microbiology
MM - 42.5

UNIT 1

Principle and working of Bright field Microscopy, Dark Field Microscopy, Phase Contrast
Microscopy, UV and Fluorescent Microscopy, Electron Microscopy, Types of Electron Microscope
(TEM & SEM). Preparation of Specimen, Advantages, limitations and applications of microscopy,
Use of Software in Microscopy.

UNIT 11

Instrumentation techniques, basic principle, function and applications of Autoclave, Oven, BOD
Incubator, Laminar Air Flow, Colorimeter, Spectrophotometer, Centrifugation, Basic principles of
scdimentation. methods and applications, Chromatography, types of chromatography and
applications of Chromatography.

UNIT I

Occular and stage micrometry, Cell count, Haemocytometry, Use of Camera Lucida, Stains and
staining techniques- Chemistry of dyes and stains, Fixation, Smears, Types of staining-
Monochrome, negative staining, Differential staining - Gram staning and Acid Fast staining, Cell
wall staining. Metachromatic granule staining, Capsule staining,

UNIT IV

Types of media, Preparation of media, Characteristics of growth medium, Sterilization, Mode of
action of antimicrobial agents, Physical agents, Applications of high temperatures for destruction
of  Microorganisms- Moist heat, boiling water Pasteurization, dry-heat, incineration, low
temperatures, desiccation, lyophilization, Osmotic pressure, plasmolysis and plasmoptysis,
Radiation- Ultraviolet light, X- rays, Gamma rays, Cathode rays.

Chemical Agents, Characteristics of an ideal antimicrobial chemical agent, disinfectant, antiseptic,
samitizer, germicide, bactericide, bacteriostasis, antimicrobial agent, Criteria for selection of
chemical agent for practical applications, Major groups of chemical antimicrobial agents and their
mode of action.
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UNIT V

Principle of Biostatistics, Classification of Data, Tabulation and graphical representation, Measure of
Central tendency, Mean, Mode, Median- merits and demerits, Measure of Dispersion Range, Mean
Deviation Variance and Standard Deviation, x? (Chi square), t-test and F-test.

Bioinformatics, Basic Organization of Computer, Computer Hardware, Software, Bit, Byte,
Computer Memory, Binary Code, Binary System, Introduction to Bioinformatics, Database and
applications of bioinformatics.

List of suggested books:

Microbiology-Pelczar MJ, Chan ECS & Kreig NR, 5" edition (Tata McGraw-Hill,
NewDelhi).

Fundamentals of Microbiology-Frobisher M, Hinsdill RD, Crabtree KT & Goodheart CR, 9"
edition (W.B. Saunders Co.).

Fundamental Principles of Bacteriology -Salle AJ, 7" edition (Tata McGraw-Hill,
NewDelhi).

Microbiology- Prescott LM, Harley JP & Klein DA, 7" edition (Wm. C. Brown
Publishers,USA) Elementary Microbiology-Modi, HA (Vol.I), 1* edition (Ekta Pakashan,
Nadiad).

A Handbook of Elementary Microbiology-Modi, HA, 1* edition (Shanti Pakashan, Rohtak).
A Textbook of Microbiology- Dubey RC & Maheshwari DK, 2™ edition(S Chand & Co. N.
Delhi).

(icneral Microbiology (Vol I, II, 1I)- Powar CB & Daginawala HF, 2™ edition (Himalaya
Publication, Bombay).

Biostatistics — Arora PN, Malhan PK, 1st edition (Himalaya Publishing House, Mumbai).
How computers work-White R, 10th edition (Que Publishing).

How the Internet works-Gralla P, 8" edition (Que Publishing).

Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins (Methods of
Biochemical Analysis -Baxevanis AD,Ouellette BFF » Ist edition (John Wiley & Sons).
Bioinformatics: Sequence, Structure, and Databanks: A Practical Approach-Higgins D,
Taylor W, Ist edition (Oxford University Press).

List of Practicals based on paper I and II for B.Sc. I Year (MM, 50):

Teachers should give instruction to the students to take necessary precautions while working in
Microbiology laboratory.

2.
3.

N VIS

Demonstration and briefing about principles and working of basic instruments, autoclave,
incubator, hot air oven, pH meter, laminar air flow, spectrophotometer and centrifuge.

Basic media preparation, autoclaving, cleaning and sterilization of glass wares.

Media preparation Liquid media — Peptone water, Nutrient broth. Solid media — Nutrient agar
(Agar slant, Agar plate) Enriched Medium — Blood agar, Differential medium — Mac Conkey
agar, Enrichment Medium — Selenite F broth, Selective medium — EMB

Culture characteristics of Microorganisms on different media.

Demonstration of selective and differential media.

Isolation of bacteria from water and soil by serial dilution agar plating method.

Isolation of fungi from water and soil by serial dilution agar plating method.

Estimation of air microflora.

T 38/Y) 201> W 4?(' i /f)f\&

Qe



G/

9. Isolation of bacteria by pour plate method.

10. Isolation of bacteria by streak plate method.

I'l. Isolation of bacteria by spread plate method.

2. Preparation of smear and microscopic examinations of Fungi — Mucor spp., Aspergillus
spp.. Penicillium spp. & Alternaria spp. Bacteria — Staphylococcus spp. Lactobacillus spp.
Escherichia spp. Vibrio spp. & Leptospira Spp.

13. Staining techniques — Simple staining, Differential staining (Gram’s, Ziehl-Neelsen), Spore

and Capsular staining methods.

14. Designing of at least two innovative experiments based on the available facility in the

college/ University related to subject.
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Department of Higher Education, Madhya Pradesh Bhopal
Syllabus approved by Central Board of Studies in Microbiology
SYLLABUS FOR THE DEGREE OF THE BACHELOR OF SCIENCE
(From 2017-18 onwards)
B.Sc. SECOND YEAR - MICROBIOLOGY
Paper-1 Biochemistry and Microbial Physiology
MM - 425
Unit 1

General properties, classification and function of carbohydrates, lipids, proteins and amino acids.
Cieneral properties, classification and nomenclature of enzymes. Factors affecting enzyme activity,
mechanism of enzyme action, regulations of enzyme activity, applications of enzymes.

Unit T

Growth and measurement of growth, mathematical expression of growth, growth curve,
growth yield, factors affecting growth effect of nutrients, temperature, oxygen, pH, osmotic
pressure. Cell count, direct and indirect method, dry weight and wet weight method, synchronous
cultures. continuous culture, and batch cultures.

Unit 111

Energy production in anaerobic and aerobic process, glycolysis, Pentose phosphate pathway,
Lntner  Duodoroff pathway, fermentation, glucose fermentation by E. coli, TCA cycle,
heterotrophic  carbon dioxide fixation, Glyoxylate cycle, catabolism of lipids, « and -oxidation,
catabolism of proteins, aerobic respiration. Principles of Bioenergetics, oxidation-reduction reaction.
Redox-potential, oxidative phosphorylation hypothesis.

Unit IV

Uidlization of Energy, Methods of studying Microbial biosynthesis, assimilation of Ammonia,
Nitrogen and Sulphate Utilization of energy in non-biosynthetic and biosynthetic process, Diffusion,
gascous exchange, osmosis, plasmolysis, transport of nutrients in bacteria- active transport, passive
diftusion, facilitated diffusion, group translocation.

Unit V

Energy production by photosynthesis, photochemical reaction, cyclic and non cyclic
photophosphorylation, role of ATP in metabolism, role of reducing power in metabolism, role of
precursors of metabolism, component of electron transport chain and arrangement of ETC in cell
membrane.



Department of Higher Education, Madhya Pradesh Bhopal
Syllabus approved by Central Board of Studies in Microbiology
SYLLABUS FOR THE DEGREE OF THE BACHELOR OF SCIENCE
(From 2017-18 onwards)
B.Sc. SECOND YEAR - MICROBIOLOGY
Paper-11 Microbial Genetics and Molecular Biology
MM - 42.5

UNIT 1

Structure and genetic material of microbes, Nucleic acid as genetic material, Physical and
chemical structure and different forms of DNA. Melting curve of DNA and Tm value
determination, Buoyant density of DNA and its relationship with mole (G+C) content in DNA,
Types of RNA, mRNA, rRNA, tRNA. Gene structure and functions,

UNIT 11

Types of DNA replication, Replication of DNA in prokaryotes and eukaryotes, Conservative,
Semi-conservative and Dispersive mode of replication, mechanism of replication, Messelson
and Stahl experiment, DNA topology, Supercoiling of DNA and linking number, Enzymes
involved in replication of DNA.

Molecular Mechanism of chromosomal replication, Models of chromosomal replication,
Cairns model, Rolling Circle model. Translation and transcription in prokaryotes and
eukaryotes.

UNIT 1H

Basic features of genetic code, Biological significance of degeneracy, Wobble hypothesis,
Poly cistronic RNA, Overlapping genes, deciphering of genetic code, gene translocation,
Ribosomes, and role in protein synthesis, tRNAs, initiation, elongation and termination of
protein synthesis in prokaryotes, post translational modification of polypeptides, regulation of
protein synthesis, Lac operon, Repressible operon.

UNIT IV

Genetic recombination in bacteria, transformation, conjugation, F factor, Hfr strains,
transduction in microbes, plasmids and binary vectors, transposons, transformation techniques,
use of bacteria and viruses in genetic engineering.

UNITV

DNA mutation and repair, types of mutation, evidence of spontaneous nature of mutation,
fluctuation test, new comb’s experiment and replica testing, mode of action of physical,
chemical and biological mutagens-UV rays, nitrous acid, 5-bromouracil, 2-aminopurin, EMS,
Reversion in mutation, true reversion, suppression and types of suppressor mutation, DNA
repair mechanism, Photo reactivation, excision, mismatch, SOS repair and dealkylation repair.

e
ond %p@.\x&«\ ‘\@\/"‘\O@%/

Coafvpor— oW o g o



List of recommended books:

Microbiology-Pelczar MJ, Chan ECS & Kreig NR, 5" edition (Tata McGraw-Hill, New
Delhi).
Fundamentals of Microbiology-Frobisher M, Hinsdill RD, Crabtree KT & Goodheart CR, 9"
edition (W.B. Saunders Co.).
Fundamental Principles of Bacteriology -Salle AJ, 7 edition (Tata McGraw-Hill, New
Delhi).
Microbiology- Prescott LM, Harley JP &Klein DA, 7™ edition (Wm. C. Brown Publishers,
USA). -
Elementary Microbiology-Modi, HA (Vol.I), 1* edition (Ekta Pakashan, Nadiad).
A Handbook of Elementary Microbiology-Modi, HA, 1% edition (Shanti Pakashan, Rohtak).
A Textbook of Microbiology- Dubey RC & Maheshwari DK, 2™ edition (S Chand & Co. N,
Delhi.
General Microbiology (Vol I, I, III)- Powar CB& Daginawala HF, 2™ edition (Himalaya
Publication, Bombay) Lehniger-Principles of Biochemistry- Nelson DL & Cox MM, 4" edition
{CBS Pubiishers, New Delhi).
Microbial Physiology- Moat AG, Foster JW &Spector MP, 4" edition (John Wiley & Sons).
Fundamentals of Biochemistry-Jain JL, Jain S & Jain N, 8" edition (SChand & Co. New
Delhi). ‘

Biochemistry- Satyanarayana U, 4
edition ( Elsevier, India).
Genetics- Russel JP, 2" edition (Scott, Foresman & Company, USA).
Principles of Genetics- Gardner JE, Simmons JM & Snustad PD, 8" edition (John Wiley &
Sons, Canada)..
Concepts of Genetics- Klug WS&Cummings MR, 10" edition (Bejamin Cummings, USA).
Microbial Genetics- Freifelder D, 2™ edition (Jones & Bartlett, Boston).
Molecular Biology & Genetic Engineering- Singh BD, 1* edition (Kalyani Publishers).
Fssentials of Practical Microbiology- Patel B &Phanse N, 1% edition (Print Care, Indore).
Experiments in Biotechnology- Nighojkar S& Nighojkar A, 1* edition (Satprachar Press,
Indore).
Recombinant DNA Technology- Sardul Singh Sandhu (2008). IK International publisher,
New Delhi.

List of Practicals based on paper I and II for B.Sc. II Year (MM, 50)

To determine the pH of a given solution.
To prepare a buffer solution.

Identification of biological compound, Carbohydrates - Molisch’s test, Protein - Biuret
test, Lipid - Saponification test
4. Qualitative analysis for amino acid- Color reaction for amino acid, Biuret test,

Ninhydrine test.
5. Quantitative analysis of fat- Test for oil, Solubility test, Emulsion test, Absorption test.

6. Estimation of glucose by Cole’s method
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Estimation of protein by Folin Lowry method.
Estimation of total lipid by dichromate method.
Study of enzyme activity and effect of different factors on enzyme activity.
. Demonstration on isolation of DNA.
- Quantitative estimation of DNA by DPA method.
- Quantitative estimation of RNA by Orcinol method.
. To study conjugation in bacteria.
. Fo transfer bacterial colonies by replica plating methed.
. Ltfect of UV light on growth of bacteria.
16. Etfect of mutagen on the growth of bacteria.
. To study antibiotic resistance in bacteria.
. Primary screening of amylase/ protease producers.
- Designing of at least two innovative experiments based on the available facility in the
college/ University related to subject
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Department of Higher Education, Madhya Pradesh Bhopal

Syllabus approved by Central Board of Studies in Microbiology
SYLLABUS FOR THE DEGREE OF THE BACHELOR OF SCIENCE
(From 2017-18 onwards)
B.SC THIRD YEAR - MICROBIOLOGY
Paper-1 Applied and Environmental Microbioclogy
(MM Theory 42.5)
INIT1

Design and types of Fermentor, factors affecting fermentation process, Industrial production of
alcohol, organic acid economically important enzymes, amino acids, antibiotics, vitamins.
Method of immobilization and applications. Strategy for improvement of industrially important
microbial strain.

UNIT 11

Physical and microbial spoilage of food and food products, spoilage of stored products,
fruits and vegetables, spoilage of milk, milk products and meat. Food born diseases. Food
prescrvation  methods,  asepsis, pasteurization, canning, desiccation, low temperature,
anaerobiosis, filtration, chemical preservation of food- salt and sugar, organic acids, use of
sulphur dioxide, ethylene and propylene oxides, wood smoke. Applications and production of
SCP,

UNIT 11

Physical and chemical characteristics of soil, soil microflora, soil fertility and management
of agricultural soil, rhizosphere and phyllosphere. Microbial diseases of crop plants with
special reference to wheat, rice. VAM and its importance. Nitrogen fixation by symbiotic and
non- symbiotic microbes. Use of microbes as biofertilizers, mass cultivation of
Rhizobium and Azotobacter, use of blue green algae as biofertilizer.

UNIT 1V

Concept of environment in relation to microbes, physiological adaptation in microbes, nature of
microbial population in soil, water and air. Microbial interactions - neutralism, commensalism,
synergism.

UNIT Vv

Bioremediation, biomagnification, bioleaching, biopesticides, Microbial H, production. Impact
of genetically modified organisms. Biodegradation of plastics. Liquid waste disposal,
characteristics of solid and liquid waste, sewage treatment - primary, secondary and tertiary
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Department of Higher Education, Madhya Pradesh Bhopal
Syllabus approved by Central Board of Studies in Microbiology
SYLLABUS FOR THE DEGREE OF THE BACHELOR OF SCIENCE
(From 2017-18 onwards)
B.SC THIRD YEAR - MICROBIOLOGY
Paper-11 Immunology and Medical Microbiology
(MM Theory 42.5)

Linit |

Structure. composition and types of cells and organs involved in immune system. Innate and
acquired tmmunity. Types, structure and functions of MHC molecules, antigen processing and
presentation.  Humoral and cell mediated immune responses.

UNIT-II

Antigens — structure, properties and types. Haptens and adjuvants. Immunoglobulins- structure,
heterogeneity, types and subtypes, physico-chemical and biological properties. Theories of
antibody production. generation of antibody diversity. Antigen-Antibody interactions -
agglutination, precipitation, immunofluorescence, ELISA, Radioimmunoassays. Hybridoma
technology - Production and applications of monoclonal antibodies.

UNIT-11

Tumor immunology —Cancer, origin, oncogenes, tumor antigens, immune response to tumors,
tumor ¢vasion of the immune system, immune diagnosis of tumors.

UNIT-IV

Immunization - Modern methods of vaccine production, autoimmunity, hypersesitivity.
Immunohematology, antigens of ABO and Rh blood group systems. Medical importance of
blood groups- ABO and Rh incompatibility.

UNIT-V

Host microbe interaction, mechanism of pathogenecity. Laboratory strategies in diagnosis of
infective syndrome. Bacterial and viral diseases of human - Syphilis, pox, Hepatitis. Fungal
discases of human- Cryptococeus, Candidiasis, Dermatomycosis, sexually transmitted diseases
(STDs),




a3
List of recommended books:

* Introduction to soil microbiology-Alexander M, 2nd edition (John Wiley and Sons
NewYork).

* Soil Microbiology- Subba Rao NS, 4th edition (Oxford and IBH, Publishing Co. New Delhi).

* Fundamental Principles of Bacteriology -Salle AJ, 7th edition (Tata McGrawhill ,NewDelhi).

* Microbiology-Pelczar MJ, Chan ECS & Kreig NR, 5th edition (Tata McGraw- Hill, New
Dethi).

* A Textbook of Microbiology- Dubey RC & Maheshwari DK, 2nd edition (S Chand & Co.
NewDelhi,

* Food Microbiology- Frazier CW and Westhoff CD, 4th edition (Tata
McGrawhill NewDelhi). .

* Food Microbiology- Adams RM and Moss OM, 3rd edition (RSC publisher).

* Introductory Food Microbiology-Modi HA, 1st edition, (Aavishkar Publishers, Jaipur).

* Modern FFood Microbiology- Jay JM, Sth edition (Aspen Publishers, Maryland).

* Introduction to Environmental Microbiology-Michael R, 1st edition (Prentice Hall).

* Bioremediation-Baker KH and Herson DS (Mc Graw Hill, New York).

* lTextbook of Industrial Microbiology -Patel AH, st edition (Macmillan India Ltd, Madras).
¢ Industrial Microbiology-Cassida LE, 4th edition (Wiley Eastern Ltd, New Delhi).

* Principles of Fermentation Technology-Stanbary FP, Whitaker A and Hall JS, 2nd edition,

{Elsevier, Delhi).

Fermentation Technology- Modi HA, 1st edition (Pointer Publisher, Jaipur).

e Biotechnology -Industrial Microbiology- Crueger W & Crueger A, 2nd edition {Panima
Publisher, Delhi).

* Industrial Microbiology- Prescott SC & Dunn CG, 4th edition (Agrobios India, Jodhpur).

* Industrial Microbiology: Fundamentals and Applications- Agarwal AK & Parihar P, 1
edition (Agrobios India, Jodhpur).

* Kuby Immunology- Kindt TJ, Goldsby RA, Osborne BA, 6thedition (WH Freeman & Co.
NewYork).

* lext book of Microbiology -Ananthnarayan R and Panikar CKJ, 8th edition, (Univ Press Pvt
[1d, Hyderabad ).

* lext book of Microbiology-Chakraborty P, 1st edition (New Central book agency Pvt Ltd).

Fundamental Immunology- Paul WE, 7th edition (Lippincott Williams & Wilkins, USA).

IFundamentals of Immunology-Coleman RM, Lombord MF and Sicard RE, 2nd edition

(WMC Brown, USA).

Immunology-Weir DM and Steward J, 8th edition (Topley & Wilson, UK).

Immunology-Rao CV, 2nd edition (Narosa Publishing House, New Delhi).

Essentials of Immunology- Roitt IM, 11th edition, (Blackwell Pub, USA).

Immunology- Elgert KD, 2nd edition (Wiley Blackwell).
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List of Practicals based on paper I and I1 for B.Sc. III Year (MM, 50)

Isolation and enumeration of microorganisms from air.

1.

2. Isolation and enumeration of microorganisms from water.

3. Isolation and enumeration of microorganisms from soil.

4. Total count of bacteria from water.

5. Measurement and confirmation of E.coli in water sample.

6. Isolation and identification of bacteria from spoiled food.

7. Hcavy metal sensitivity in microbes.

8. Study of Rhizobium bacteria from root nodules.

9. Study of symbiotic and non-symbiotic blue green algae.

10. Determination of milk quality by resazurin test through MBRT.

1. Determination of Blood Groups.

12, Iistimation of hemoglobin by Sahli’s method.

I3. Estimation of hemoglobin by Cynamethaemoglobin mehod.

14. Total count of W.B.C.

I5. Total count of R.B.C.

16. Differential W.B.C. count.

17. Flocculation reaction- VDRL.

18. Agglutination reaction- Widal test.

19. Examination of urine- chemical, physical, microscopic and bacteriological.

20. Demonstration of ELISA test.

21. Designing of at least two innovative experiments based on the available facility in the
college/ University related to subject.

Important Note:

(Visit to any industry / Research industry/ Research laboratory related to Microbial
product during 111 year)

Al

D/z%;r a0 ‘\%;\;’/

-

Q
\IGJ\BW,) Vo B )



11 Seamciter wise | Sytizbas
zd by the Covernar of 319,

\ . Pist {Iras

s recomeended by Cen

11

& R YTIEEH
b oy A g @ WROE g arpliiia

. Session - 2048201 i“ 6 3‘4@%) fo} ll b1 7
lass - M.Sc
Semester B Y
Subject - Zoology
Title of Subject Group ’ S ANIMAL BEHAVIOUR AND
NEUROPHYSIOLOGY
Paper No. Paper- L {Compulsory)

Max. blarks

Unit-1 1. Introduction:
- Ethology as a branch of biology.
- Animal psychology, classification of behavioral patterns, analysis of behaviour

{ethogram)
" Reflexes and complex behaviour.
3. Perception of the enmmn*nwt mechanical, electrical, chemical, olfactory, auditory ar
uxmé
1. Evolution and ultimate causation: lnheritance behaviour and relationships.
Unit-2 1. Neural and hormonal control of behaviour.
5’“} 2. Genetic and environmental components in the development of
b behaviour.

3. Motivation: Drive, timing and interaction of drives, physiological basts of motivation,
hormones and motivation, aggregation.

4. Communication: Chemical, visual, light and audio, evolution of language (primates)

Unit-3 L. Ecological aspects of behaviour: Habitat selection, food selection, optimal foraging
theory, anti-predator defenses. sion, homing territoriality, dispersal, hostparasiie

relations.

. Biological rhythms: Circadian and circannual rhythms, orientation and navigation,

migration of fishes, turtles and birds.

3. Learning and memory: Conditic

and reasoning. o

Unit4 1. Reproductive behaviour. Evoluti

systems, courtship, sexual selection. parental care.

2. Social behaviour. aggregations, schooling in fishes, flockir
mammals, gmup selection, kin selection, altruism, reciprocal altruism, inclusive
fitness social oig“ammtmn in msects and primates.

Unit-5 i T?lmrm@mguhﬁion. Homeothermic animals, mﬁxdmhcnls & Hiberhnation.

Receptor physiology a comparative study —

Meéchano receptor
Photo receptor
Phono receptor

N Chemo receptor
Equilibrium receptor

3. Bioluminescence

S

sex and reproductive

|

]

Suggested Readings -

i, Eibl-Eibesfeldy, | Ethlogy. The biology of Behaviour. Holt, Rineheart & Winston, New York,

2. Gould, f.L. The mechanism and Evolution of Behaviour.

4. Kerbs, LR, and N.B. davies : Behaviourable Ecology. Blackwell, Oxford, UK,

4 inde, R.A. Animinal Behaviour @ A Synthesis of Ethology and Comparative Psychology. MeGraw Hill, New Yon
s. ock, 3. Animal Behaviour : An Evolutionary approach. Sinauer Assoc. Sunderland, Massachsets, USA.

& dedm Yy, 5W muq Vehrenuimp Principles of Amimal Communicatione Sinauer As&m Sunderlar
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Class : ML.Se
Semester IV
Subject g j{{;gi;wy
Title of Subject Group - Gamete Biology, Dev elopment and
differentiation
Paper No. - Paper- II (Compulsory)
HMax. Marks 135
ait-1 ! Comparative account of differentiation of gonads in mamm wvertebrate. I
2. Spermatogenesis 1 Morphological basis in rodents and in any inveitehrates. Gamete specific gene expression
and genomics .
3. Biochemistry of Semen : Semen compasition and forn
4. _ Feniilization : Prefectilization events Biochemistry of fern )
tnit-2 i Jvarian follicular graw‘h and ditkrr wiation @ morphology, cndocrina ogy, molecular biologsy oogenes
vitelio; v-nvs;s muizsh”v ;
2. Biol L »
3 Ml :;)ic‘, Qm!;&tiﬁm and embryo transfer technology © in vitro ¢
Unit-3 t. Hormonal regulation of evulation, pregnancy and |
2. Hormonal regulation of devel apment of mammary ¢
3.k ‘ology and Physiology of placenta,
4 x}p: ese wuumz of gametes and Embryo.
: fecls of xenobiotics on gametes. i
Unit-4 i it and differentiation. T
: fetern hfxd']fS and germ cell migration.
3. Development of gonands.
. 4. Melanggenesis, . ~ T S N -
Unit-5 17 Creating new cell t ypes. the basx evolutionary mystery, o
2. Cell diversifieation in early Amphibian embryo, totipotency and pleuripote fCy i
3. Erubr wfm stem cells, rencwal by stem cells, epidermi ;
4. Lonnective tissue cell family
5 : zmpmctzc stem cells @ Blood cells formation, stem cedl dis dersy §

Suggested Readings :

I Long JLA. Evan HM. 1922 - the oestrous cycle in the Rat and #ts associated phanomenon,
2. Nalbandou. A,C. -~ Reproductive physiolos
3. Prakash A, -06 Marshall’s, Physiology Re eproduction (3 Vol
4. Gilbert, 8 cpmenal Biology , Sinauer Associated Inc ?'f&fﬁé
5. Ethan Bier, ‘the cald spring. The ca)’d spring ;ia

>

1
&

chu

Harbor laboraton
6. Balinsky B.L tawroduction o Erbryology sanders; Phliedelphia.

7. Berrl NI and Karp. G 5. Develppment Bioldsy. McGraw H ifl New York
8. Davidson, E.H. Gen Mmm Dring Early Development. Academic Pr

bua ii"% p.l
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s ML.Se

Class
Semester IV
3 Subject ' : Zoology.
) Title of Subject Group Pisci Culture and Economic
Importance of Fishes (Iethyology
; Faper No. Paper- I8 A (Optional)
’ Max, Marks 1 35
TUniel 1. Colliection of fish seed from natural resourees.
N 2. Doy bundh breeding of carps.
? 3. Wet bundh breeding of camps.
4. Hypopliysation and breeding of lndiag major camps. i
Unit-2 L. Drugs useful io induced breeding of fish
2.+ Types of ponds required for {ish culture e farms
3. Management of hatcheries, nurseries and reany ponds
4. Management of stocking pon L
! Unit-3 {.  Composite fish culture
2. Prawn culfure angd e industries in india.
b s 3. Fisheries resources of MP
{ \} 4. Riverine fishries. B
- Unit-d . Costal fishries in tadia :
2. Offshore and deep sea fisher’s in [ndia B
3. Role of fishries in rural developracnt
» 4, Sewage fishres
| Unit-5 1. Methods of fish presérvation N o
’ 2. Marketing of fish in India.
3. Economic importance and by product of fishes
4. Shark liver ofl industry in [ndia
| Transper of live fish &fish seed.
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* Structure and Funcﬂon
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Mayar dissection 87
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: MlSe

§ iass
Sempsier SRV
i Subject - Zoology

- General Practical
: Paper- I & 1T {Compulsory)
Animal behavior and pamete biology

Titte of Subject Group

Paper Ne.

adax Marks =t

Scheme for Practical Examination

SR

% Exercise based on animal behavior 24
2 fxercise based on developmental brwoligy HS
H 3 Practical record . 08
4 Yiva Vecoe 04
H 5 Collectian 0%
O Total S0 Marks
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Class A :r M.Sc

Semester S AY
Subject C o Loology
Title of Subject Group - General Practical
Paper No. . Paper- I & II (Compulsory)
' Animal behavior and gamete biology
1. Exercise on Animal behavior

g,«if‘axeﬁ
folozical clacks
4. Setal behavior
e. Learning beliavior
f. Reproductive behavior

2. Developmental Biology

¥ Study of embryological shides

% Study of gametes of frog and chick.
¥ Study of fate maps
¥ Studyof different stages of spermatogenesis and sogenesis




M.Se, IV sem fethyology practical examination schieme based on

paper [II(a) and IV (3) 0] 6~ >
L “ /
Zoology
Practical I (Special Paper)
Ichthyelogy (I & 1V)

Time: 5 hour

5, Labeo, Toredo. 10

I Major dissection Nervous system of Walago, Mys
2. Minor dissection of internal ear, accessory, respiratory

glands, webrian ossicles. 03

3. Mounting preparation of permanent slides. 03

03

4. Age determination of fish with the help of scales
08
08

;, organ, pituftary

5. Identification of fish
6. Spotting of museum specimen slides and bones.

7. ¥Viva Voice. 05
R. Practical record, coliection. 5+5 10
Total S50
5
i

L —
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Year
AS recommended by Central Board of Studies in Zoology
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Class / &l : B.Sc | year (Session-2019-20)
Paper : |
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Title of Paper : AHIRP
Max. Mark/ JfSpad 3id : 40
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Year
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Years
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Under Graduate Syllabus for B.Sc (Bio) 3 Year
AS recommended by Central Board of Studies in Zdology
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc {(Bio) 3 Years
AS recommended by Central Board of Studies in Zoology
I fRren fawmT, 79, o
e ettt & foy Fadta urgassH
DI AT HUS UOee gRT AR

ClaSS / ®&ll : B.Sc Il year (Session-2021-22)
Paper : | '

Subject/ AT : Hrofiem=

Title of Paper : HTATRB

Max. Mark/ IAfHaT 3B : 40
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Year
AS recommended by Central Board of Studies in Zoology
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ClaSS / hem : B.Sc Il year (Session-2021-22)
Paper : i
Subject/ fauy : grofrene
Title of Paper : TRRAfdH vd TaeilRe gl e
Max. Mark/ 31fSHdy 3 : 40
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
S e faum, 9.y, o

e el © fo FHadia yegsd
DY AT AvSe Uolens grRI iR
Class / & : B.Sc. I** year (Session-2019-2020)
Paper : "
Subject/ fawa : Zoology
Title of Paper : Invertebrate

Max. Mark/ 31f&baHd 3fd 40

Unit-I
1. Elementary knowledge of Zoological Nomenclature and International Code.
2. Classification of Lower Invertebrates (According to Parker and Haswell 7™ edition)
(i.Protozoa ii. Porifera iii. Coelenterata iv. Platyhelminthes v. Nematohelmmthes)
3. Classification of Higher Invertebrates (Accordmg to Parker and Haswell 7™ edition)
(i. Annelida ii. Arthropoda iii. Mollusca iv. Echinodermata v. Hemichordata)

Unit-T1

Protozoa: Type study of Plasmodium.
Protozoa and Diseases.

Porifera: Type study of Sycon
Coelenterata: Type study of Obelia.
Corals and Coral Reef formation.

Al e

Unit-ITT

Helminthes : Type study of Fasciola hepatica
Pathogenic symptoms of Nematodes and disease.
Annelida: Type study of Earthworm (Pheretima)
Coelom and Metamerism in Annelida.

Structure and significance of Trochophore larva.

NhwN -

Unit-1V

1. Arthropoda: Type study of Prawn (Palaemon).
2. Larval forms of Crustacea.

3. Different types of mouth parts in insects.

4. Insects as Vectors of human diseases.

5. Mollusca: Type study of Pila (An Apple Snail).

Unit-V

Echinodermata: External features and water vascular system of Star fish (Asterias).
Life history of Star fish

Larval forms of Echinoderms.

Hemichordata: Type study of Balanoglossus

Affinities of Balanoglossus.
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
Ieg R faumT, 7.y, emas
s wemsll & fo el urgamH
BT YT AUSH TV gIRT iR

Class / H&TT : B.Sc. I** year (Session-2019-20)
Paper : e
Subject/ faug : Zoology ,
Title of Paper : Cell Biology and Developmental Biology
Max. Mark/ 31f&ihad 3id : 40

Unit-I

1. History of Cell Biology, Cell theory.

2. Prokaryotic and Eukaryotic Cells.

3. Structure and functions of Plasma membrane.

4. Structure and functions of Golgi body, Endoplasmic reticulum, Lysosomes.
5. Structure and functions of Mitochondria, Ribosome, Centriole.

Unit-11

1. Structure and functions of Nucleus and Nucleolus.

2. Structure and functions of typical Chromosome.

3. Basic concept of Chromatin and Heterochromatin

4, Structure and functions of Lampbrush and Polytene Chromosome.
5. Cell cycle, Mitotic and Meiotic cell division.

Unit-HI

1. Gametogenesis

2. Fertilization

3. Parthenogenesis

4. Regeneration.

5. Stem cells sources, types and their uses.

Unit-IV
Development of Frog:
1. Cleavage.
2. Blastulation.
3. Fate map construction.
4. Gastrulation and formation of three germinal layers.
5. Structure of Tadpole Larva
Unit-V
Development of Chick:
1. Cleavage.
2. Blastulation.
3. Fate map construction
4. G@Gastrulation
5. Development of chick embryo upto formation of primitive streaks.
6. Extra embryonic membranes in chicks
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Recommended books for B.Sc. — I Year -Zoology

Books of MP Hindi Granth Academy

Parker & Haswall : Text book of Invertebrate Zoology
Kotpal, RL : Invertebrate

Rastogi, VB : Developmental Biology

Arora, MP / : Embryology

Verma, PS and Agrawal, VK : Chordate Embryology

Karp : Cell and molecular Biology
Sheelar & Bianchi : Cell and Molecular Biology
Rastogi V.B. : Introduction to cytology

De Robertis : Cell and Molecular Biology
Powar, CB : Cell Biology

Verma, PS and Agrawal, VK : Cell Biology, Genetics, Molecular Biology, Evolution
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Department of Higher Education, Govt. of M.P.
Under Graduate syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
g fmwn faamT, A% LURSE!
s e B fyadta aredsHH
ey S AOSE SO FIUCHNISN
Class / D&l . B.Sc.lyear (Session-2019-20)

Subject/ fawa : Zoology Practical

Max. Mark/ SEHTA 3w : 50
The practical’s work will be pased on theory syllabus and the candidates will be

required t0 show the knowledge of the following :-
1. Study of Museum Specimens and slides relevant to Invertebrates Studied in theory.
2. Mounting
(a) Prawn statocyst
(b) Pila: Ctenidium jredula / osphradium
(¢) Earthworm: Septal nephridia
(d) Mouth parts of insects.
3. Dissection/ demonstration
(a) Earthworm: Digestive System, Nervous System, Reproductive System
(b) Prawn: Nervous System, Appendages
(c) Pila: Nervous System
4. Exercise related to frog and Chick embryology.
5. Exercise/ spotting related to cell biology.
(a) Squash preparation of onion root tip
(b) Stages of mitotic and meiotic cell division
(c) Special types of Chromosomes

Distribution of Marks
1. Dissection 08
2. Spotting 16
3. Mounting 04
4. Exercise related to Embryology 04
5. Exercise related to Cell Biology 04
6. Viva-—voce 04
7. Practical Record 05
8. Collection 05
Total 50
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
I=g P favrT, |49, e
wTaE Henelt & for i eI
SR FegTe AvSd IO g SHHIGK]

Class / &Il B.Sc. Il year (Session. 2020-21)
Paper : 1

Subject/ faug : Zoology

Title of Paper : Vertebrates and Evolution

Max. Mark/ JTferpdd 3idh : 40

UNIT 1

1. Origin of Chordates, Classification of phylum Chordata up to orders according to Parker
and Haswell (Latest edition).

2. Urochordata: Type study of Herdmania.

3. Cephalochordata: Type study of Amphioxus, Affinities of Amphioxus.

4. Comparison between Petromyzon and Myxine.

UNITII
1. Comparative account of integuments and its derivatives of Vertebrates.
2. Comparative account of limbs and girdles of Vertebrates.

3. Comparative account of digestive system of Vertebrates.

4. Comparative account of respiratory system of Vertebrates.

UNIT III
1. Comparative account of aortic arches and heart of Vertebrates.
2. Comparative account of brain of Vertebrates.

3. Comparative account of urinogenital system of Vertebrates.

4. Sense organs (eye & ear) of mammals.

5 Placentation in mammals.

UNIT IV
Origin of life: Modern concepts only.
Lamarckism, Darwinism, De Vries.
Modern synthetic theories of evolution.
Adaptation and Mimicry

Micro, macro and mega evolution.

v oW

UNIT V
1. Fossils, methods of fossilization, determination of age of fossils.

2. Study of extinct forms: Dinosaurs and ArchaeopteryX.

3. Zoogeographical distribution.

4. Evolution of man.

5. Geological time scale and Insular fauna.
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / ®&IT B.Sc. ll year (Session-2020-21)
Paper : i

Subject/ favg : Zoology

Title of Paper : Animal Physiology and Bio-Chemistry
Max. Mark/ Ifrpad 3id : 40

Unit I: Nutrition and Metabolism
1. Physiology of digestion in Mammals.
2. Protein Metabolism: Deamination, Decarboxylation, Transamination of amino acids
and Ornithine cycle.
3 Carbohydrate metabolism: Glycogenesis, Gluconeogenesis, Glycogenolysis, Glycolysis
and Citric acid cycle.
4. Lipid Metabolism-Beta oxidation of fatty acids.

s

Unit II: Respiration, Excretion and Immune System
1. Mechanism and Physiology of respiration in mammals (transport of gases, chloride
shift).

2. Physiology of Excretion- urea and urine formation in mammals.
3. Osmoregulation and excretory product.
4. Innate and acquired immunity, immune cells and lymphoid system, immune response:

cellular and humoral immunity

Unit I1I: Regulatory Mechanisms of Enzymes and role of Vitamins
1. Thermoregulation.

2. Definition, nomenclature and classification of enzymes.

3. Mechanism and regulation of enzyme action.

4. Co-enzymes

5. Vitamins

Unit IV: Neuromuscular Co- ordination

1. Types of neurons.

2. Physiology of nerve impulse conduction.

3. Types and structure of Muscles.

4. Theory of muscle contraction and its biochemistry.

Unit V: Endocrine system

1. Structure and functions of Pituitary gland.

2. Structure and functions of Thyroid gland.

3. Structure and functions of Adrenal gland.

4. Structure and functions of Parathyroid, Thymus and Islets of Langerhan’s.
5. Physiology of Male and female Sex hormones.
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Recommended books for B.Sc. — II Year -Zoology

Books of MP Hindi Granth Academy

Parker & Haswall

Kotpal, RL

Jordan, EL and Verma, PS
Rastogi, VB

Singh and Chaturvedi
Ernst W. Mayr

Colbert

: Text book of Vertebrate Zoology
: Vertebrate

: Chordate Zoology

: Organic Evolution

: Organic Evolution

: Evolution and the Diversity of life

: Evolution

Verma, PS and Agrawal, VK : Cell Biology, Genetics, Molecular Biology, Evolution

Verma PS
Nigam, HL.
Wood, DW
Berry, AK
Prosser, CL
Goyal and Shastri
Shrivastava, HS

Lehninger

N2
( Dre NowtaSakes)

: Animal Physiology

: Animal Physiology

: Principle of Animal Physiology

: Animal Physiology and Biochemistry
: Comparative Animal Physiology

: Animal Physiology

: Biochemistry

: Biochemistry
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
Sz e favmT, 9.9, ame
e Fefrei & fod ety ureass
D AT HUSA YT gIRT SR

Class / h&T : B.Sc. Il year (Session-2020-21)
Subject/ fdug : Zoology Practical
Max. Mark/ J1fSHdd i : 50

1. Demonstration of commercially available species of locally available Fishes (Computer
simulation technique).
2. Study of museum specimens (Vertebrates)
3. Study of specimens of evolutionary importance (Limulus, Latimeria, Dianosaurs,
Archeopteryx, Peripatus, etc.).
4. Osteology: Limb and girdles of Frog, Varanus, Pigeon and Rabbit.
Detection of Protein, Carbohydrate and Lipid / Study of activity of Human salivary
enzyme.
6. Hematological Experiment- RBC and WBC counting / Blood grouping/ Estimation of
Hemoglobin.
7. Histological study of various endocrine glands: T.S. of Thyroid, T.S. of Pituitary gland
,T.S. of Adrenal gland , T.S. of Testis, T.S. of Ovary.
8. Histological study of Digestive and Visceral organs: T.S of Stomach , T.S of Intestine,
T.S of Pancreas T.S. of Liver, T.S of Lungs and L.S. of Kidney.
Distribution of Marks

hd

1. Dissection 06
2. Spotting related to evolution 04
3. Spotting (4 specimens, 2 Bones, 2 Slides) 16
4. Biochemical test / Enzyme activity 05
5. Hematological Experiment 05
6. Viva -voce 04
7. Record 05
8. Collection 05
Total 50
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

S=d R fawmT, 4y o
Ed6 eIl & fory Fradta urgass
BT IETAT AUSH UTIMRIRA §RT Sifya

Class / h&lT B.Sc. lll year (Session-2021-22)
Paper : |

Subject/ fawg : Zoology

Title of Paper : Genetics

Max, Mark/ AfIHaH 3k : 40

UNIT I : Heredity and Genetic material

1. Mendel’s laws of inheritance.

2. Variations: sources and types.

3. Structure, molecular organization and function of DNA and RNA and types of RNA.
4. DNA replication in Prokaryotes.

5. Nucleosome (Solenoid model).

UNIT II Gene Expression

1. Genetic Code.

2. Transcription in Prokaryotes.

3. Translation in Prokaryotes.

4. Gene expression: Regulation of protein synthesis and Lac Operon model.
5. Split gene, overlapping gene, pseudo-gene.

UNIT III : Linkage and Chromosomal aberration

1. Linkage and crossing over: Types and significance.

2. Sex determination: Chromosomal and genetic balance theory.
3. Sex linked inheritance (Haemophilia, Colour blindness).

4. Structural and numerical changes in chromosomes.

5. Mutation: Types and Mutagens.

UNIT IV : Human Genetics

1. Human Karyotype.

2. Human Genome Project.

3. Multiple allele and inheritance of blood group.

4. Autosomal and Sex Chromosome Syndromes in Human.

5. Genetic diseases in Human: Sickle cell anemia, Albinism and Thalassemia.

UNIT V : Genetic Engineering

1. Recombinant DNA technology and Gene Cloning,
2. Polymerase chain reaction,

3. Blotting- Southern, Northern and Western.

4. DNA finger printing,
5. Gene thefap}? and Ggenetic Counseling. - UM
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.sc (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / &l B.sc Ill year (Session-2021-22)
Paper R |
Subject/ fawg : Zoology
Title of Paper : Ecology and Applied Zoology
Max. Mark/ 3ffdrmad 3idh : 40

Unit-1 Concept of Ecology

1. Abiotic and biotic factors, Component of ecosystem.
2. Energy flow in ecosystem: Food chain, Food web and Pyramids.
3. Biogeochemical cycle : Carbon, Oxygen, Nitrogen, Phosphorus
4. Population Concept: Characteristics of population. Factors affecting
Population growth.
5. Community : characteristics of community

Unit-1I Habitat Ecology

1. Fresh water habitat.

2. Marine habitat.

3 Terrestrial habitat.

4. Ecological division of India.

5. Biodiversity : Natural resources and their conservation with special reference to forests.

Unit-1II Wild Life and Environment

1. Wild life Protection Act, National Parks and Sanctuaries of Madhya Pradesh.
2. Endangered species of India.

3. Types of pollution : Air, water, soil, thermal and noise pollution.

4. Urbanisation and effect of human population on environment.

Unit-IV Aquaculture
1. Prawn culture: Culture of fresh water prawn , methods of prawn fishing ,
preservation and processing of prawns
2. Pearl culture and pearl industry.
3. Frog culture.
4. Major carp culture : Management of ponds , preservation and processing of fishes.
5. Maintenance of Aquarium.

Unit-V Economic Entomology

1. Sericulture: Species of silkworm, life history of Bombyx mori, Sericulture
Industry in India.

2. Apiculture: Life cycle of honey bee, methods of bee keeping, products of
bees, enemies of bees.

3. Lac culture: Lifecycle of lac insect and host plant of lac insects.

4. Common pests: Stored grains: Sitophilus oryzae and Tribolium castanaeum,
Vegetable pest: Piers brassicae and Dacus cucurbitae..

5. Biological control of insect pests.
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Recommended books for B.Sc. — III Year -Zoology

Books of MP Hindi Granth Academy

Lewin

Gardner, MJ

Singh, BD
Singh, BD
Gupta, PK

Gupta, PK

- Genetics (Latest Edition Strickberger : Genetics)
: Principles of Genetics

: Genetics

: Biotechnology

: Genetics

: Molecular Biology and Genetic Engineering

Verma, PS and Agrawal, VK : Genetics

Purohit

Kohli and Ansar

Kohli

Odum, EP

Sharma PD

Natrajan, SS

Upadhaya

Pal Ajay

Pragya khanna

: Biotechnology

: Economic Zoology

: Ecology

: Fundamental of Ecology

: Environmental Biology and Toxicology
: A Manual of Fresh Water Aquaculture

: Economic Zoology

- Cellular & Molecular Biology

: Cell & molecular Biology
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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s wemsll & ford fraviy urgamH
DL e s yoiieres g1 iR

Class / d&T :  B.Sc. lll year (Session-2021-22)
Subject/ faug : Zoology Practical

Max. Mark/ JTfSihad 3fb 50

The practical’s work will be as per theory syllabus and the candidates will be required
to show the knowledge of the following :

1. Study of fresh water, marine and terrestrial fauna, Major carps, Common stored grain
pest and vegetable pest

2. Water analysis: Dissolve Oxygen, pH, Hardness, Turbidity.

3. Study of ecosystems and establishment and maintenance of Aquarium, population
pyramids.

4. Study of instruments: Centrifuge, Electrophoresis, DNA finger printing, pH meter,
Colorimeter, Spectrophotometer.

5. Wild life: Endangered species, National Parks and Sanctuaries of M.P.

6. Life cycle of silkworm, Honey bee and Lac insects.

7. Problems related to genetics

Distribution of marks

1. Spotting ' 12
2. Analysis of water 04
3. Exercise based on Ecology 04
4. Study of Instruments 04
5. Exercise based on wildlife 04
6. Life Cycle 04
7. Problem on Genetics 04
8. Viva-voce 04
9. Practical Record 05
10. Collection 05

Total 50
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L Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years @
As recommended by Central Board of Studies in Zoology
Sz foer fawmT, 9.9, amad
e wenall @ forv fHadha agusa
HEIY FeaTd AvS WO g Jrgeifid

Class / P&l : B.Sc. I year (Session-2017-18)
Paper : I*

Subject/ fawa : Zoology

Title of Paper : Invertebrate

Max. Mark/ 3If&IHaH b - 422

Unit-I
1. Elementary knowledge of Zoological Nomenclature and International Code.
2. Classification of Lower Invertebrates (According to Parker and Haswell 7" edition)
(i.Protozoa ii. Porifera iii. Coelenterata iv. Helminthes)
3. Classification of Higher Invertebrates (According to Parker and Haswell 7" edition)
| (i. Annelida ii. Arthropoda iii. Mollusca iv. Echinodermata v. Hemichordata)

Unit-Il

Protozoa- Type study of Plasmodium.
Protozoa and Diseases.

Porifera- Type study of Sycon
Coelenterata- Type study of Obelia.
5. Corals and Coral Reef formation.

Unit-ill

| 1. Helminthes- Type study of Liver Fluke (Fasciola hepatica).
j Nematodes and diseases.

Annelida- Type study of Earthworm (Pheretima)
Metamerism in Annelida

Structure and significance of Trochophore larva.

nit-1v
Arthropoda- Type study of Prawn (Palaemon).
Larval forms of Crustacea.

Insect as Vectors of human diseases.
Mollusca- Type study of Pila {An Apple Snail).
Larval forms of Mollusca

Unit-V

1. Echinodermata- External features and water vascular system of Star fish.
2. Larval forms of Echinoderms.

3. Minor Phyla- Ectoprocta and Rotifera.

4. Hemichordata -Type study of Balanoglossus

5. Affinities of Balanoglossus. o
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o o Department of higher Education, Govt. of M.P. &
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
S=g e fourT, Ay s
e wefrel & fory Hadha greasmy
BT YT Avse WofeRE g1 it

Class / D&TT : B.Sc. I year (Session-2017-18)
Paper : e
Subject/ f[ag : Zoology
Title of Paper : Cell Biology and Developmental Biology
Max. Mark/ 3TfeThad 3ih : 422

[ Unitd

| 1. History of Cell Biology, Cell theory

2, Prokaryotic and Eukaryotic Cells.

3. Structure and function of Golgi body, Endopiasmic Reticulum Lysosomes.
4. Structure and functions of Mitochondria, Ribosome, Centriole, Microsome

Unit-11

1. Structure and functions of Nucleus and Nucleolus.

2. Structure and functions of typical Chromosome.

3. Special type of Chromosome- Lampbrush and Polytene.
4. Nucleocytoplasmic interaction.

5. Cell cycle, Mitotic and Meiotic cell division.

Unit-lll

1. Spermatogenesis
2. Oogenesis

3. Fertilization

4. Parthenogenesis
5. Regeneration.

Unit-tv

Development of Frog

1. Cleavage

2. Blastulation

3. Fate map construction

4. Gastrulation and formation of three germinal layers
5. Structure of Tadpole Larva

Unit-V

Development of Chick
Cleavage
Blastulation

Fate map construction C,\/ - o
Gastrulation (W
Development of chick embryo upto formation of primitive streaks. IS &,ﬁ/
Extra embryonic membrane in chicks O L1 Meot)
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B.Sc. — | Year -Zoology

Books of MP Hindi Granth Academy

Parker & Haswall

Kotpal, RL

Rastogi, VB

Arora, MP

Verma, PS and Agrawal, VK
Karp

Sheelar & Bianchi

Rastogi V.B.

De Robertis

Powar, CB

\ Verma, PS and Agrawal, VK

- Text book of Invertebrate Zoology
: Invertebrate

: Developmentai Biology

: Embryology

: Chordate Embryoclogy

: Cell and molecular Biology

: Cell and Molecular Biology

. Introduction to cytology

: Cell and Molecular 8iology

: Cell Biology

: Cell Biology, Genetics, Molecular Biology, Evolution
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Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
S e fqrr, 9u. sege
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DR AR Avse yTofieRs gy S ENIRG
Class / &l : B.Sc.lyear (Session-2017-18)
Subject/ faw7 : Zoology Practical

Max. Mark/ 31fS/eH 3f6 : 50
The practical’s work will be based on theory syllabus and the candidates
will be required to show the knowledge of the following :-
1. Study of Museum Specimens and slides relevant to Invertebrates Studied in
theory. (any §)
2. Mounting / squash preparation :- (any 1)
(a) Prawn statocyst
(b) Pila-Ctenidium/redula/osphridium
(c} Earthworm- Septal nephndia
(d) squash preparation onion root tip
3. Dissection — {any 1)
(a) Earthwarm- Digestive System, Nervous System, Reproductive System
(b) Prawn- Nervous System, Appendages
(c} Pila- Nervous System
4. Exercise related to frog and Chick embryology. (any 2)
5. Exercise related to cell biology — (any 2)
(a) Stages of mitotic and meiotic cell division
{b) Special types of Chromosome
Distribution of Marks

1. Dissection 08
2. Spotting 16
3. Mounting/ Squash Preparation 06
4. Exercise related to Embryology ‘ 05
5. Exercise related to Cell Biology 05
6. Viva —voce 05
7.

Practical Record and collection 05 )
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
ST e o, /.y, I
e wefiel @ fo Hadhy areamy

DT AT HUSH YOS §RT SRR
Class / Bh&f] : B.Sc. Il year (Session-2018-19)
Paper : |
Subject/ A9 : Zoology
Title of Paper : Vertebrates and Evolution
Max. Mark/ 31f&ad i : 42'/?
[ UNITI

1.0rigin of Chordates, Classification of fhylum Chordate upto orders according to Parker
andHaswell {Latest edition).

2.Urachorbata- Type study of Herdmania

3.Cephalochordata- Type study of Amphioxus, Affinities of Amphioxus

4.Comparison between Petromyzon and Myxine.

CUNITII

1.Comparative account of integuments

2.Comparative account of limb bones and girdies of vertebrates {(Amphibia, Reptites, Birds and
Mammals).

3.Comparative account of digestive system (Amphibia, Reptiles, Birds and
Mammals).

4.Comparative account of respiratory system (Amphibia, Reptiles, Birds and
Mammals).

 UNIT Il

1.Comparative account of aortic arches and heart.
2.Comparative account of brain.

3.Comparative account of Urinogenital system.

4 Placentation in mammals.

T UNIT IV

QOrigin of life- modern concepts only.

Lamarckism, Darwinism.

Modern synthetic theories: Variations, Mutation, Isolation & Speciation
Adaptation and Mimicry

Micro, macro evolution and mega evolution.

s wh =

UNITV
1. Fossils, methods of fossilization, determination of age of fossils.

2. Study of extinct forms: Dinosaurs and Archaeopteryx. Q) a/-“‘)
3. Zoogeographical distribution. -
C

4. Evolution of man.
5. Geoilogical time scale and Insular fauna.
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
Sea e faum, w.u. e
e enstt & o Hadty urgusy

DG AT oS UM T SRy
Class / & : B.Sc. Il year (Session-2018-19)
Paper : ]
Subject/ fawg : Zoology
Title of Paper : Animal Physiology and Bio-Chemistry
Max. Mark/ f&rHaT 3id : 42/

* Unit I: Nutrition and Metabolism

. 1. Physiology of digestion in mammals

| 2. Protein Metabolism: Deamination, Decarboxylation. Transamination of amine acids,

| and Ornithine cycle.

i 3. Carbohydrate metabolism- Glycogenesis, Glycogenolysis, Glycolysis, The Citric acid
cycle,Gluconeogenesis.

4. Lipid Metabolism-Beta oxidation of fatty acids.

Unit lI: Respiration, Excretion and Inmune System

1. Mechanism and Physiology of respiration in mammals(transport of gases, chloride
shift).

2. Physiology of Excretion- urea and urine formation in mammals

3. Innate and acquired immunity, immune cells and lymphoid system, imrmune response:
cellular and humoral immunity

Unit {i: Regulatory Mechanisms of Enzymes and role of Vitamins
1. Thermoregqulation.

2. Definition and nomenclature of enzymes, classification of enzymes.
3. Mechanism of enzyme action.

4. Co-enzymes

5. Vitamins

Unit IV: Neuromuscular Co- ordination

1. Types of neurons and glial cells

2. Physiology of nerve impulse conduction.

3. Types and structure of Muscles

4. Theory of muscle contraction and its biochemistry.

Unit V: Endocrine system
. 1. Structure and functions of Pituitary gland.
- 2. Structure and functions of Thyroid gland.
3. Structure and functions of Adrenal gland.
4. Structure and functions of Parathyroid, Thymus and Islets of Langerhan’s.
2. Physiology of Male and female Sex hormones.

. A A . ‘
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B.Sc. — Il Year — Zoology

Books of MP Hindi Granth Academy

Parker & Haswall . Text book of Vertebrate Zoology
Kotpal, RL :Vertebrate
Jordan, EL and Verma, PS : Chordate Zoology
Rastogi, VB : Organic Evolution
Singh and Chaturvedi : Organic Evolution
Ernst W. Mayr : Evolution and the Diversity of life
Colbert : Evolution
Verma, PS and Agrawal, VK . Cell Biology, Genetics, Molecular Biology, Evolution
Verma PS . Animal Physiclogy
Nigam, HL - Animal Physiology
Wood, DW : Principle of Animal Physiology
Berry, AK : Animal Physiology and Biochemistry
Prosser, CL . Comparative Animal Physiclogy
Govyal and Shastri : Animal Physiology
Shrivastava, HS : Biochemistry
Lehninger : Biochemistry
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Ieg R faumT, |9, e
A werl @ fod Al urgaws

DI AU AvsH Ui gRT SR
Class / h&iT : B.Sc. Il year (Session-2018-19)
Subject/ fawg : Zoology Practical
Max. Mark/ 3TfIhc™ 37 : 50

1. Dissections of commercially available species of locally available Fishes
(Efforts may be done to use computer simulation techhique).

2. Study of museum specimens ( Vertebrates)

3. Study of specimens of evolutionary importance viz living fossils,
connecting links, extinct animals, fossils: Limulus, Latimeria, Dianosaurs,
Asciatic chital, Archeopteryx, Peripatus, etc.

4. Osteology : Limb bones and girdle bones of Frog, Varanus, Pigeon and Rabbit.

5. Detection of Protein, Carbohydrate and Lipid / Study of Human saiivary enzyme
activity in relation to pH.

6. Hematological Experiment- RBC and WBC counting / Blood grouping in blood
samples / Estimation of Hemoglobin and sugar in blood samples

7. Histological study of various endocrine glands —T. S. of Thyroid, T. S. of Pituitary

gland ,T. S. of Adrenal gland , T. S. of Testis, T. S. of Ovary.

Histological study of Digestive and Visceral organs - T.S of Stomach , T.S of

Intestine, T.S of Pancreas T. S. of Liver, T.S of Lungs and L.S. of Kidney

Distribution of Marks

R

1. Dissection 08
2. Spot related to evolution 05
3. Spotting (4 spot, 2 Bones, 2 Slides) 16
4. Biochemical test / Enzyme activity 05
5. Hematological Experiment 06
4. Viva -voce 05
7. Record 05

Total 50
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / &l B.Sc. IN year (Session-2019-20)
Paper : I

Subject/ faw : Zoology

Title of Paper : Genetics

Max. Mark/ 3TIHTH 37dh : 42?2

UNIT | : Heredity and Genetic material

1.Mendel’s laws of heredity.

2 Variations- sources and types

3. Structure, motecular organization and function of DNA and RNA and types of RNA
4. DNA replication in Prokaryotes.

5. Nucleosome {Solencid model)

UNIT Il Gene Expression

1.Genetic Code

2. Transcription in Prokaryotes
¢ 3. Translation in Prokaryotes
i 4. Gene expression: Regulation of protein synthesis and Lac operon model.
5. Split gene, overlapping gene, pseudo gene

UNIT I : Linkage and Chromosomal aberration

1.Linkage and crossing over- Types and significance

2. Sex determination- Chromosomal and genetic balance theory.
3. Sex linked inheritance {Haemophilia, colour blindness)

4. Structural and numerical changes in chromosomes

5. Mutation-Types and Mutagens

UNIT IV : Human Genetics

1.Human Karyotype

2. Human Genome Project

3. Multiple allele and inheritance of blood group

3. Autosomal and Sex Chromosome Syndromes in human

4. Genetic diseases in human- Sickle cell anaemia, Albinism and Thalassemia

 UNIT V : Genetic Engineering
1.Recombinant DNA technology and Gene Cloning
2. Polymerase chain reaction.
3. Blotting- Southern and Northern
4. DNA finger printing
5. Gene therapy
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Department of higher Education, Govt. of M.P.
Under Graduate Syllabus for B.sc (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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DI I Avsd UofreRE g1 i
Class / D&l : B.sc Il year (Session-2019-20)
Paper : ]
Subject/ fagYy : Zoology
Title of Paper : Ecology and Applied Zoology
Max. Mark/ 3T&IHdq 3 : 42?2

| Unit-l Concept of Ecology

| 1. Abiotic and biotic factors, Component of ecosystem.

2. Energy flow in ecosystem : Food chain, Food web and Pyramids.

3. Biogeochemical cycle : Carbon, Oxygen, Nitrogen, Phosphorus

4. Population Concept — Characteristics of population. Factors affecting
Population growth.

 Unit-ll Habitat Ecology

1. Fresh water , marine and terrestrial habitat

2. Ecological division of India.

3. Biodiversity : Natural resources and their conservation with special reference
to forests.

Unit-lll Wild Life and Environment

1. Wild life Protection Act ,National Parks and Sanctuaries of Madhya Pradesh.
2. Endangered species of India.

3. Types of pollution : Air, water, soil, thermal and noise pollution.

4. Urbanisation and effect of human population on environment.

Unit-IV Aquaculture

1. Prawn culture: Culture of fresh water prawn , methods of prawn fishing ,
preservation and processing of prawns

2. Pearl culture and pearl industry.

3. Frog culture.

4. Major carp culture : Management of ponds , preservation and processing of
fishes.

5. Maintenance of Aquarium.

~ Unit-V Economic Entomology
1. Sericulture: Species of silkworm, life history of Bombyx mori, Sericulture

Industry in India.

2. Apiculture — Life cycle of the honey bee, methods of bee keeping, products of
bees, enemies of bees.

3. Lac culture: Lifecycle of lac insect and host plant of lac insects.

4.Common pests: Stored grains: Sitophilus oryzae and Tribolium castanaeum,
Vegetable pest: Piers brassicae and Dacus cucurbitae..

| 5.Biological control of insect pests
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B.Sc. — H! Year - Zoology

Books of MP Hindi Granth Academy

Lewin : Genetics (Latest Edition Strickberger : Genetics)
Gardner, MJ : Principles of Genetics

Singh, BD : Genetics

Singh, BD : Biotechnology

Gupta, PK : Genetics

Gupta, PK : Molecular Biology and Genetic Engineering
Verma, PS and Agrawal, VK : Genetics

Purohit : Biotechnology

Kohli and Ansar : Economic Zoology

Kohli : Ecology

Odum, EP : Fundamental of Ecology

Sharma PD : Environmental Biology and Toxicology
Natrajan, 55 . A Manual of Fresh Water Aguaculture
Upadhaya : Economic Zoology

Pal Ajay : Cellular & Molecular Biclogy
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Under Graduate Syllabus for B.Sc. (Bio) 3 Years @
As recommended by Central Board of Studies in Zoology
Jog e fawmT, 9.9, Imed
e hefeh & o fadta geums
DY I AUSA YT gRT i
Class / &1 ¢ B.Sc. Il year (Session-2019-20)
Subject/ fawg : Zoology Practical

Max. Mark/ 31fShaq 37F 50

The practical’s work will be as per theory syllabus and the candidates will
be required to the show the knowledge of the following :-

1. Study of fresh water, marine and terrestrial fauna, Major carps, Common

stored grain pest and vegetable pest

2. Water analysis — Dissolve Oxygen,pH,Hardness, Turbidity.
3. Study of Ecosystems and maintenance of Aquarium

4. Study of instrument related to Genetics- Centrifuge, PCR, Gel

electrophoresis, DNA finger printing.

5. Wild life - Endangered species.
6. Life cycle of silkworm, Honey Bee, Lac insect

Distribution of Marks

1. Spotting 12
2. Analysis of water 04
3. Exercise based on wildlife 05
4. Ecosystem 04
5. Study of Instruments 05
6. Problem on Genetics 05
7. Life Cycle 05
8. Viva -voce 05
9.Practical Record and collection 05

Total 50
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