Sri Dev Suman Uttarakband University Badshahithaul Tehri Garbwal
Propased Syllabus: Chemistry Course for B. Sc. students (Semester Wise)

BSc Chemistry Syllabus

OBJECTIVE OF THE COURSE
To texch the hmdamental concepts of Chemisry and their applications, the syllsbus
peraining 10 B.Se. (3 Year Degrée Course) in the subject of Chemistiry has been prepared as
per provision of the UGC module and demand of the academic environment. The syllabus
comtenis dre duly arranged unit wise and contents are included in such a manner so that due
importance s given to requisite intellectual and Inbormtory skills. This B.Sc course of
Chemistry consists: of 3 yoars course with semester system - in all six semesiers {two
semesters moa veard Toml marks: 1500 (300 per vear and 250 per semester) of core

discipline.
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Paper 1: Inorganic Chemistry
1. Atomic Strocture and Periodic Properties (16 Lecture)

Bohir's model, Sunmerfichl’'s extension. de Broghie's wave particle duality; Heisenberg's

unceriainty principle and Schrddinger’s equation (qualitative); significance of v and v,

radial density, angular probability, Quantum sumbers and their sipnificance. Aufbuu

principie. Pauli’s exclusion‘ant symmetry principle {statément and implication), Hund's rules,

Slster’s rules, quantum defect; Bricf discussion of the following properties of the elements,

with reference to 3 & p-block and the trends shawn:

a) Effective nuclear charge, shielding or screening effeet, Slater niles, variation of effective
nuclear charge in periodic wble.

by Awemic and jonic madil -

cl [omizs#tvm emthalpy, Successive jonization enthalpies and factors affecting iomisation
enthalpy and trends in groups and periods.

d) Electron gain enthalpy and tronds in groups and periods.

e} Electro negstivity, Pauling’s scale Variation of electro negativity with bond onder,
partial charge.

1. Chemical Bonding & lenic Solids {14 Lecture)

Covalent bomd: Valence Bond theory (Heitles-Londun approach). Concept of hybridization;

Valence shell dectron pair repulsion theory (VSEPR), shapes of the following simple

malecules und jons contuining lone pairs and bond pairs of electrons. HyO. NH;, PClL. PCls,

8Fe. CIFy, I, BrF,7, PO, 1€L 7101, - and $047

Molecular orbitads (MO) approach of boeding (LCAO Method). Svmmetry and overlap,
symmeiry of molecular orbitals; Bonding in Homonuclear molecules (H: to Ne;) and NO,
0, CN°. CO°, CN°, HE, HCY, €O, Comparison of VB and MO theones.

Covalent character n donic compoonds, Faian's mules sand comsequences of polanzation;
Percentage lonic character in covalent compounds. Dipole moment
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fowic bond: Ueneral chamcteristics, types of ions. size =ffects, radius ratio rule and its
limitstions. Pucking of jons in crystals: Latice defects, semiconductors, lattice energy and
Bome-Haber cvcle. Solvation energy and solubility of jonic =olids

Weak inroractions-hydrogen bonding and Van der Waals forces

1. s-block elements IS Lecture)

General discussion with respect o all periodic and chemical properties, diagonal relationship.
chemical resctivity and trends in alkali and alkalive carth metals; structure and properties of
Hydrides, oxides. halides and hydroxides. coordimation complexes. Organometaliic
compounds of alkali metals. Crown and Cryprs. Role of alkali and alkaline esrth metal ions in
bio-systemis

4. p-b lock elements & Chemistry of Noble guses {10 Lecture)

General discussion and compantive study (all penodic und chemical properties) including
diagomal relationship, of groups 13 10 17 elements; chemistry of elements-hydrides, oxides &
oxy-acids, and halides (inchuding imet-halogen compounds) Dibomne-propertics &
strueture, horchyvdrides. carbides, {luorecarbons, basic properties of jodine and polvhalides.
[nert-pair cffect: in heavier elements of 13, 14 & |5 group clements; jis consequences o
redak properiies of therr halides. Chemisry of noble gasses.

Books Sugpested:
Inorganic Chemistry:
1. 1D Lew Concise, Inorganic Chemistry, ELVS. -
2. Puri. Sharma and Kaliva, Principles of Tnorganic Chemistry, Milestone Publisher and
Distributors.

3. R.L.Madan, Chemistry for degree students, 5, Chand & Company. New Delhi.

4. Selected topics in Inorganic Chemistry, Malik, Tuli aad Madan, S, Chand &

5. Company, New Dethl,

f5. Satva Prakash. Moedem Inonganic Chemistry. 8. Chand & Company, New Dethii. L1,

Finar, Organic Chemistry, Pearson.

Paper 11: Organic Chomistry Physical Cheomistry
1. Structure and Bonding in organic compounds, and Mechanism of Organic Reactions
{9 Lectures)

Hybridization, Shapes of molecules bond lengths and bond angles; bond energy, localized
und deloanlized chemical bond, van der Waals interactions, inclusion compounds, clatherates,
charge ransfer complexes resonince, mromaticity, Inductive, clectromernic, resonance and
mesomeric effecss, hyperconjugation. dipole moment: hydrogen bonding { Applications 1o be
discussed with relevant topics),

Homolytie snd Heterolytsc fission with suitsble examples. Carved areow notation, drawing
electron movementis with arrows, hall headed nnd double headed mrows, formal churges:
Electrophiies and Nucleophiles: Types. shape and relmive aahility of Carbocations,



Carbumions, Free radicals and Carberes. Introduciion 1o types of orgamic reactions! Addition,
Elimination and 'Euiutlm:h:n regctions. Methods of determination of reaction mechanism
(product nnalysis. intermedintes, isotope effects, kinetic and stereochemical studies),

1. Stereschemistry of Organic Compounds 112 Lectures)
Condept of isomerism, | vpes of isomeriem

Cptical isomerism — elements of symmetry, molecalar chicality, enantiomers, stereogenic
venler, opbenl activity, properties of enantiomers. chirnl and achiml molecules with two
siereogeric centers, diasteréomers, threo' and erythro diasteredmers, meso compounds,
resolution of emantiomers, inversion, reténtion and racemization, Relative and shsolute
configation. seguence fules. D & L and R & S svstems of nomenclature.

Ceometrnie somerism — delormination of configurstion of geometric isomers, E & Z system
of nomenclature. geometric isomerism in oximes and alicyelic compounds

Conform:tional isomerism - conformational analysis of ethane and n-butane; eonformational
analysia of cyclobexane, axial and egquatorial bonds, conformation of mone substiteted
cyclohexane derivative, Newman projection and Sawhorse -formuise, Fischer and flving
wedge formulae,

Difference between conBguration und confurmation
3. Gaseouns. Liquid and Solid States i18 Lecture)

Kingtic theory of gases. Deviation of real pases from ideal behaviour. compressibility factor;
van der Waals equation of state for real gases. Boyle temperuture (derivation not required).
Crifical phenomenon, ¢ritical constants and their calculation from vag des-Wanls equation:
Laws of comesponding statés,

Muolecular velocities: Root mean square. average and most probable velocities, qualimtive
discussion of the Maxwell’s distnbution of molecular velocities and molocular energics
{gtaphic represenintion - derivation not required) and their imponance., endlision number,
mean free parh and collision dianmveter, liguelsction of gases (hased on Joule-Thomeon etfect

Intermolecular forces, structure of liquids (a qualitative description) Structural differences
berween solids, Fiquids and gases. Physical propenties of liquids including their methods of
determination® surface tension, viscosity and refractive index. Liguid crvstals, Difference
between liguid erystal, solids and liquids.

Definition of space luttice, unit cell, crystal planes, Miller indices, Laws of crystallography -
i) faw of constancy of imerfacisl angels (i) law of ratonality of indices (17} law of
symmetry; Syvmmetry clemems in crystals, X-ray diffraction by crysmls., Derivation of
Hragg's equation, Determination of ervstal structure of NaCl, KCl and CsCl by Laue's
miethod and powder methods,

4. Collnidal State (6 Lecture)

Definition of colloids, classification of colloids. Solids in liquids (sols): properies — kinetic,
optional and electrical: stability of colloids. prosective action. Hardv-Schulze law, gotd



number. Liguids in bquids (emulsions): types of emulsions, preparation, emmdsifier. Liquids
in solids (gels); classification, preparation and propertiex. inhibition, generul application of
colloids,

Books Suggested:
Organic Chemistry:
1 E L Ehel, Stereochemistry of Organic Compounds, Willey,

Morrison and Beyd, Organic Chemisiry, Prentice-Hall, New Delhi

5.M. Mukerji and Singh. Reaction mechanism in Organic Chemistry, Macmillan,
Reprint,

Elementary Spectroscopy, Y.R. Sharma. §. Chand,

. Mare Loudon, Creganic Chemistry, Oxford University Press {Replica press),
Koumdali, Haryasus

Fi}'nnl CEuﬂry

Atkins P.W,, Physical Chemistry. Oxford Umversity Press,

Bell DLW, Physical Chemistry, Thomson Press.

RL 'ﬂﬂﬁﬂ.thﬁmm} for degree students. S, Chand & Company. New Delhi
Pur and Shorma and Pathaniya, Principles of Physical Chemistry, Milestone
Publisher and Distnbutors. New Delhi.

Bah! and Tull Essential of Physical Chenistry, S, Chand & Company, New Delbi,
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Lab Course B.Se. I ™ semester  (dhours)

I Mixture analyvsis for six radicals m:Tudmg mlmfenn; radicals and combination tests,

Cam:um NH4 ", Ph™, Ag’, Bi'', cn- cd‘ Se™, Fe¥', A, Co™, oF, Ni®, Hﬂ“ .m—
', 8¢, Ca", K" Anlons : COy ¥, §%. NOs ~ . CHICOO™ . €T, B™, T, 80, % . PO, *,

Bu, B S0, * 12 marks

2, i) Detection of extra clement (N, 5. X) in the organic compounds (comaining two
elements ), 4=1 marks

(i) Detection of funutionsl groups in the organic compounds (containing two functional

Zroups).

A0 1) Determinaiion of relative surface tension of a liqpod and s parachor value. 10 marks

(i) Determination of relative coefficient of viscosity of a liguid and its Rheochor value.
£ Viva 5 marks
5. Record 5 marks

Semester T lectures)
Paper I: Inorganic Chemistry
I. Chemistry of Transition Elements (First Transition Series) I8 Leeture)

Characteristic properties of the elements; ionic redil, oxidation states. complex compound
fommtion: und magnetic properties. Their binary compounds. illusrating relative stability of
their oxidation states. coordination number and geomelry,



2. Chemistry of Transition Elements (Second and Third Series) (6 Lecture)

Cieneral charagteristics, comparative trestment with their: aralogoes i respect of jonic radii,
oxidntion state, magnetic behaviour and stereochemistry.

A Chemistry of Lanthanides and Actinides i10 Lecture)

Electronic structure, oxidation states, iomic radii, hmthamide contraction and tts consoquences,
complex [ormation, methods of separation of lanthanidesfractional erystallization, fractional
precipitation, change in oxidation stale, solvemt extruction und fon ¢xchange methods.
Geeneral features of actinides-clectronic configuration. atomic and ionic radii. ionization
potential. oxidation states and complex fnrmmnnj

4. Metal Carbonyls and Nitrosyls . (10 Leeture)

Definiton. pomenclsmre and classificazion based on nature of metalCarbon bond. Metal
carbanyls. Mononuclenr curbonyls, nature of bonding. structure and preparation, EAN and
|8-clectron rule. Definition, nomenclature, classification, genersl methods of preparation: of
arganometatiic compounds and & brief sceount of metal-ethylenic complexes. Applications of
organometallic compounds-Zegler-Natta  catalyst, Wilkinson catalvsl (No  mechanism),
Metal nitrosyl compounds, nitrosyl curbonyls. Dinitrogen and dioxygen complexes. ertiary
phosphines as ligand.

Books Suggested:

Inm-‘gnjt Chomistry:

1.1 Lee Concise, Inorganic Chemistry, ELVS.

Puri, Sharma and Kaliva. Prnciples of Inorgunic Chemsiry. lﬁhﬂ@ﬂ?ﬂhﬁﬂmrmd
Lyistributons,

R.1.. Mudan, Chemistry for degree students, S, Chand & Company, New Delhs.
Selecied topics in Inorganic Chemistry, Madik, Tub ansd Madan, 8. Chand &
Company, New Delhl,

Sarys Prakash, Modern Inorganic Chemistry, S, Chand & Company, New Defhii. 1.1
Fimar, Crganic Chemistry. Pearson.
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Paper : Organic Chemistry/Physical Chemisiry
L. Alkanes, alkenes, alkynes and dicnes (20 Lecture)

Nomencloture. classification and somerism in alkanes, methods of prepamtions physical
properties und chemical reactions of alkanes. Mechanism of free radical halogemation ol
alkanes: onemation. reactivity and selectivity. Cvcloalkanes- nomenclature. methods of
formation, chemical reactions, Baever's strain theory and its limitations; Ring strain in small
rings (cyclopropane and cyclobutane), theory of struinless rings. The case of cyclopropane
ring-bent or bansna bonds.

Nomenclature of alkenes . muthods of formation. mechanism of dehydration of alcohols and
dehydrohalogenation of alkyl halides, regioselectivity in nlevhol dehsdration. The Savizelf
Rule, Hoffimann Elimination, physical properties and refative stabilitiez of alkenes. Chemical
reactions of alkenes -mechanisms invelved in clecrophilic and free mdical sdditions,



Markownikoff's Rule, hydroborationoxidation, oxymercurstion-reduction. Epoxidation,
vzonolysis, hydration, hydroxylation and oxidation with KMnOe, Polvinerization of alkenes.
Substitution at the allylic and vinylic positions of alkenes.

Methods of formation. and chemical reactions of oveloalkenss.

Nomenclature and classification of dienes; isolsted. conjugated and cumulative diencs,
Structure of allenes and butadiens, methods of formation, polymerization, Chemical
reactions- 1.2 and 1.4 addinons. Dicls -Alder reaction.

MNomencinture, structure and bonding in alkyoes. Methods of formaton. Chemical reactions
of alkynes, acidity of alkynes. Mechanism of electrophilic and nucleophilic addition
reagtions,  hydmoborstion-  oxidation, metal- ammonias  reduction:  oxidation  and
polymerizaton,

1. Arenes and Aromaticity; Alkyl and Arvi Halides (12 Lecture)

Structure of benzene; molecular formula and Kekule structure, Smubility and carbon ~carbon
bond length of benzene, resongnce siructure, MO picture. Aromaticity —the Hilekel mle.
Aromatic electrophilic substitution -general pattern of the mechanism, role of o and =
complexes. Mechanism of nitmtion, halogenation, sulphonstion, mercurstion and  Friedel-
Crafis reaction. Energy profile diagrams. Activating and deactivating substitaents, onentation
and ortho/para tatio, Side chain reactions of benzene derivatives. Birch reduction. Methods of
formation and chemical reactions of alkyibenzenes, alkynylhenzenes and hiphenyl,

Methods of formation, chemical reactions. Mechanisme of nucleophilic substitution reactions
of alkyl hulides. SN; and SN, reactions with energy profile diagrams. Methods of formation
of aryl halides, moclear and side chain reactions. The wddifion-elimination and the
elimination-asdditien. mechanisms of nocleophilic aromatic substitution reactions. Relative
reactiviteds of alkyl hulides vx. allyl, vinyl and syl halides,. - =

3. Thermodynamies {Second and Third Law) (14 Lecture)

Brief intreduction of First Law of Thermodynamics and related topics;

second law of thermodynamics. need of the law, different statements of the luw: Camaot eyule
and its efficiency, Camot theorem: Thermodynamic scale of temperature; Concept of
entropy: enfropy as a state function, eatropy as a function of V and T, entropy a5 & (unclion of
Pand T, entropy change in physical and chemical processes. entropy change in reversible and
irmeversible processes. Clansius inequality, emropy as oriteria of spantaneity and equilibrinm;
Entropy change in ideal gases and mixing of gases:

Gibbs and Helmolte lunctions; Gibbs lunction (G) amd Hebmoltz function (A) as
thermodynamic quantities, A and (i as criteria for thermodynamic equilibrium and
spomtancity. their advamiage over entropy change. Vanation of G and A with P, V and T:
Gibbs-Helmoltz  equation. Clapeyron  equation,  Clausius-Clapeyron eguation, reaction
isotherm and reaction isochore:

Siatemen! angd concept of residunl entropy, third law of thermiodvnamics, unanalnability of
absolme 7ero, Nemst beatl theorem, Evaluation ol ahsolute entropy rom heat capavity data

4. Chemical Kinetics (10 Lecture)
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Rates of reactions, rate constant. order and molecularity of reactions. Differentizl rate law and
Imtegraned rate expressions for zero, first, second and third eedeér reactions. Half=life time of a
resction. Methods for determining order of raction, Effect of emperature om reaction rate
and the concept of activation emerpy. Reaction mechanism. Sieady stare hvpothesis,
Homogenoous catalysis, Acid-bpse comalvsis and eneyme catalvsis (Michaolis-Menten
equation). Heterogeneous catalysis. Tiimoleculsr surface reactions,

Books Suggested:

ﬂl‘ll!k Chemistry:

E. L. Eliel. Stereochemistry of {drganic Compounds, Willey.

Mowrison and Boyd, {Jrg:a.n:rc Chemistry, Prentice-Hall, New [Jelhi.

S.M. Mukerji and Singh. Resction mechanism in Organic Chemistry, Macmillan,
Ritprint

el

4. Elementary Spectroscopy, Y.R. Sharma, 8. Chand,

3. G Marc Loudon, Organic Chemastry, Oxford University Press {Replica press).
Eoundali, Harvana.

6. Jagdamba Singh. Undergraduate Organic (heémistry Vol.-I, Pragati Prakashan

Physical Chemistry:

I, Atkins W, Phykienl Chemistry, Oxford University Press.

2. BellDW.. E'!wsm:al Chemisiry, Thomson Press,

3, R.L. Madan, Chemistry for d:grw students, %, Chand & Company, New Delhi

4. Pun and Sharma and Pathaniya, Principles of Physical Chemisiry, Milestone
Publisher and Distributors, New Delhi.

5. Bahl and Tuli, Essential of Mhysical Chemistry., S. Chand & Company, New Dielhi.

Lab Course B.Sec. II" semester (4 Imum}

I. ta) Redoxtitraion: (1) lodometry (i) Fe* BaCr0- 12 ks
ib) Hardness of water by DT A methods.
Organic synithesis mvolving niteation, halogenations, sulphonation, oxidation and
benzoylation. B muarks
3. 1) Determination of iransition temperature of inorganic substances. 10 marks
(i) Construction of phase diagram of a two companent system.
(iii MDetermination of heat capacity of calorimerer for different volumes.

L2

4. Viva 5 marks
5. Record 5 marks
Semester TTH (90 lectures)
Paper I: Inorganic Chemistry/Physical Chemistry
1. Coordination Chemistrs -] (10 Lecture)

Werner's theory for coordingtion compounds; {ts experimental verification, eifective womic
mumber (EAN) concept. chelsies. Nomenclalure of coordination compounds (IUPAC
svstem), lsomensm n coondination compounds. smability of complexes and factors
contributing to the smbility; Valence Bond Theory (VBT) for coordination compounds,

magnenc properties of complex compounds.
siuge RN G2 s
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L. Coordination Chemistry-11: Metal-Ligand Bonding in transition Metal Complexes
{8 Lecture)

Limitations of valence bond theory. an elementary lden about crystal field theory: erysial
fickd splitting octabedral, tetrubedral and squire planar complexes. factors alTecting the
erystal-field purameters, Jahn Teller Distortion in complexes.

3. Chemical snd lomic Equifibrium (14
Lecture)

General charactenistics of chemical equilibrium, thermodynamic derivation of the law of
chemical equilibrium, Van't Holl reaction isotherm, Free onergy change in a chemical
reaction. Thermodynmmic derivation of the law of chemical equilibrium. Distinetion berwesn
G and G”; Relation between Kp. Ke and Kx. Tempersture dependence of equilibrivm
constant-Yan't HofT eguation, homogeneous & heterogreneous equilibrin, Le Cheralier’s
principie.

Strong. moderate and wesk electrolytes, degree of lonization, factors affecting degree of
tomizaion, ronization constant and jonic product of water. Tonizution of weak ucids and bases,
pH scale, common ion effect, Salt hvdrolysis-caloulation of hydrolysis constant, degree of
hydrolysis und pH for different salts. Buffer solutions Solubility and solubility product of
sparingly soluble salts — applications of solubility product principle:

4. Electrochemistry (1
Lecture)

Specific conductance, molar conductance and their dependence on electrolyte concentration.
lomic Egquilibrin and conductunce, Essentinl postulates of the Debve-[fucke! theory of strong
electrolytes. Mean ionic activity coefficient and jonie strength. Trapspost- mumber ond its
relaEion 10 oenic conductance und jonic mobiliny.

Conductometric titrations. pll scale. Buffer solutions, salt hyvdrolvsis. Acid-base indicators.

Mhstinction berween electmlytic and electrochemical cells, Standard EMF end clectrode
potential. Types of clectrodes Reference eloctrode. Calculation of AGE AHLAS and
equilibrium corstamt from EMF dsts, Potentiometric determinstion of pH. Potentiomerric:
titrations.

Books Sugpested:
Inorganic 'l.'_"lmlltq-"
I. Ikt ; Inorganic Chemistry, ELVS.
2. Purl, Sharma and Kaliva, Principles of Inerganic Chemistry, Milestone Publisher and
thistributors,

3. RL.Madan, Chemistry for degree students, 8. Chand & Company, New Delha.
4. Selected wpics in Inorganic Chemistry, Mulik. Tuli and Madan, S, Chand &
5. Company. New Delbi.
6. Satya Prakash, Modem Inorganic Chemistry, S, Chand & Company, New Delhii_ LL.
Finar, Organic Chemasiry, Poarsoa,
Physical Chemistry:
1. Atkins P.W,, Physical Chemistry, Oxford University Presa,
2. Bell D.W., Physical Chemistry, Thomson Press.
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3. R.L. Madan, Chenusiry for degree students. 8. Chand & Company. New Delhni

4. Puri and Sharma and Pathamiya, Principles of Phyaical Chemisiry. Milesione
Pubfisher snd Dismbators, New Dielhi.

5. Bahl and Tuli, Essential of Physical Chemisiry, §. Chand & Company, New Delhi.

Paper 1I: Organic Chemisiry
1. Alcobols and Phenols (16 Lecture)

Aleohols: Clsssification ad nomenelature, Mopohyvdne alcoholsmethods of formation by
reduction of aldehydes, ketones, carboxylic acids and esters. Hydrogen bonding. Acldic
mature Reactions of aleohols. Dihvdric alcohols-methods of preparation, chemical reactions
of vicinal glycols. oxidative cleavage [PROACH and HIOE], esterification, coadation (with
PCC. ulk. KMnO,, acidic dichromate, conc. HNO4 ). Oppencaver oxidation and pinacol-
pinacolone rearmangement. Tribydrc aleohids-methods of formation, chemical reactions of
glveerol.

Phenoly: Nomenclature, structore and bonding, Preparation of phenols, phyvsical propenies
and acidic character. Comparative acidic strengths of alcohols and phenols. resonance

stabilization of phenoxide ion. Electrophilic substitwtion: Nitration, halogenstion and
sulphonation. acyvlation and carboxylution, Mechanism of Fries rourmngement Reimer-
Ticmann Reaction, Claisen condensation, |ederer-Manasse reaction, Gabermant-Koch
Reaction, Houben—Hoeesch Condensation, Schotten — Bsumann Renction.

2. Ethers and Fpoxides {6 Lecture)

Ethers: Structure. Phvsical properties, preparation ( Willamson synthesis). Reactions
Clenvage by avids, Electrophilic substitution in ethers.

Kxpoxides: Preparution: From Halohydrins, Peroxidation of Carbonssarbon double bonds.
Reactions with acid, base and Grignard rezgents.

3. Chemistry of Carbony] compounds {aldehydes and Ketones) (12
Lecture)

Iomenclature and structure of the carbony] group. Synthesis of aldehvdes and ketones with
particular reference 1o the synthesis from acid chlondes, syvathesis using 1,3-dithianes, from
nitriles and carboxylic acids. Physical properties. Mechanism of nucleophile additions ©
carbonyl proup with pariculsr emphasis on benzoin, =idol Perkin and Knoevenage|
condensation. Condensation with ammonia and its derivativess Witig reaction, Mannich
reaction. Use of acetals o8 protecting group, Oxidation of aldehydes. Baever-Villiger
oxidution of ketones, Connizzaro reaction, MPV, Clemmensen, WollT-Kishper, LiALHS and
NaBH4 reductions. Halogenation of enolizable kelones. An introduction to o-, Frunsaturaiod
uldehvde and kelones.

4. Carboxylic Aclds nnd derivatives 114
Leeture)

Carboxylic Acids:  Nomenelsture, structure and bonding. physical propérties, acidity of
carboxylic acids, effects of substituents on acid strength. Preparation of carboxytic acids.
Reactions of carboxylic acids, Hell-Volhard-Zelinsky reaction. Synthests of acid chlondes.
csiers and smides. Reduction nfcuhnxylh: acids. Mechanism nfdﬂ'-l:l.rhu_rlﬂlm Mrﬂﬂ;uh ul
formation and ¢hemical resctions of haloe acids.
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Hydroxy acids: maleic, tartaric and citric acids. Methods of formation and chemicsl reactions
of upsaturmted monocarboxylic scids

Ducurboxylic acids: methods of formation and effect of beat and dehydraring apents.

Carboxylic acid derivatives: Structure and nomeneisiure of scid chlondes, esters. amides
(ren) and acid anhydrides. Relative stahility of seyl derivatives. Physical propertiek,
interconversion of acid derivatives by nucleophilic scvl substitution.

Preparation of carboxylic acld derivatives, chémical reactioms. Mechanism of guterification
and hydrolyvsis (acidic and basic),

Hooks Sugpested:

Ovrganie Chemistry:
1, E L. Eliel, Stescochemistry of Organie Compounds, Willey,
2. Morrison and Bovd, Orgunic Chemistry, Prentice-Hall, New Delhi.
3. S.M. Muokerji and Singh. Reaction mechanism in Organic Chemistry, Macmillan,

Reprnt,
4. Elementary Spectroscopy, Y.R, Sharma, §. Chand,
5. G. Mare¢ Loudon, Orgonic Chemistry, Oxford University Press (Replica press),
fi. Jugdamba Singh, Undergraduate Organic Chemistry Vol -1, Pragati Prakashan

Lab Course B.Sc, LIl semester (4 hour)

|, Inorganic preparstions: & marks
{1} Cuprous chloride

{i1) Porash alum

{11 hrome alum

{iviAmmonium ferric sulphate

(v) Ferrous oxalase

3. Ilemification of simple organic compounds (formation of derivatives not included),

12 marks
Y. (1) Determination of énthalpy of nemralization of hvdrochlorie ucid with sodium
hydroxide. 10 marks

(i) Determination of enthalpy of solutions (INHNG; & Calll),

(itl) Separation of amino dvids and suimrs by paper / TLC chiomatography,
4, Viva S marks
3. Kecord 5 marks

Semester IV (90 lectures)
Paper I: Inerganic Chemistry/Physical Chemistry
1. Thermodynamic and Kinetic Aspects of Coordination Compounds i8 Lecture)

A brief outline of thermodvmamic and kinetic swability of metal complexes and [actors
affecting the stability of covrdination compounds. Substitution reactions in sgquare planar
complexes.
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2. Magnetic Properties of Transition Metal Complexes (8 Lecture)

Types of magnetic behavioar, miethads of determming magnetic susceplibality; Gouy's and
Chamcke's methods, spin only formuls, corvelatnon of ps and pefl valoes, orbital contribution
to magnetic momente, application of magnetic moment data for 3d metal complexes.

A Physical Propertices and Molecular Structure {8 Lecture)

Optical properties and their relation with chemical constitution, polarization, Clausiusg-
st equation, onentalion of dipoles in o ¢lectric Geld, dipole moment, indoced dipole
menienl. measuresient of dipole moment-temperature method and refractivity method, dipale
mémenl amnd s application in determining the structure of molecubes:

4. Surface Chemistry. Caralysis and Phase Equilibrium {16 lecture)
Bulk phases snd interfacial region, tvpes of imerfaces: Surface tension and interfacial tension.
Adsorption of gases on solids. chemisorption and physi-sorption, desorptoin. Adsorption
isothérms, theories of adserption. Langmuir isotherm. Freundlich isotherni Adsorption and
cutslysis:, Catalysis. charscteristics of camlyvzed resctions, classification of catalysis,
miscellmneous examples,
Statemen! snd meaning of the terms: phase, component and degree of freedom. derivation of
Ciibby phuse rule, One component systems-water, sulphur, carbon dioxide, helium Phase
equilibria of rwo component svstems: sobid-liquid equitibre, simple eutectic; Bi-Cd. PhAg
systems, desitverisation of lead; construction and interpretation of general phase diagrams for
liquid vapour, liquid-fiquid and liguid-salid systems.

Boaks Suggested:

Tnorganic Chemistry:
I LD, Lee Concise, Inorganic Chemistry, FLVS.
2. Puri, Sharma and Kaliva, Principles of Inorganic Chemistry, Milestone Publisher and
Distributors,
3, R.L. Madan, Chemistry for degree students, 8, Chand & Company, New Delhi
4. Selected wopics in Inorganic Chemisicy. Malik. Tuli snd Madan. 8. Chand &
8. Company, New Dethi. _
6. Satya Prakash. Modern Inorganic Chemistry, 5. Chand & Company, New Delhii, L1,
Finar, Organic Chemistry. Pearson.
Pﬁ]‘lh‘.‘ﬂ Chemistry:
Atkins P.W_, Physical Chemistry, (% ford University Press.
2. Bell DWW, P‘h}smui Chemistry, Thomson Press
3, R.L. Madan, Chemistry for degree students, 5. Chand & Company, New Delhi
4. Puri and Sharma and Pathuniva, Ponciples of Physical Chemistry. Milesione
Publisher and Distributors, New Delhi.
3. Bahland Tuli, Essential of Physical Chemistry, 8. Chand & Company. New Delhi.

Paper [1: Organic Chemistry
1. Nitrogen Containing Organic Compounds (14 Lecture)



Preparation of nitroslkanes and nitroarenes. Chemucal resctions of nitroalkanes. Mechanizm
af nucleophilic substitution in nltroarenes and their reduction in acidic, neutral and alkaline
medium. Picric acid. Haloniteoarenes-reactivity, structure and nomenclature of amines.
Physical properties. Separation of mixture of primary, secondary and ferfiary ‘amines.
Srructurnl felures affecting basicity of amines. Amine salts us phose-transfor cotalysts
Prepurstion of alkyl and aryl amines (reduction of nitrd compounds, nitriles) reductive
amination of ajidehydic and keloniv compounds. Gabrielphthalimide reaction, Hofmann
bromamide reaction. Reactivm of amines, electrophilic sromatic substitution in aryl amines,
reaction of amines with nitrous acid. Synthetic transformations of aryl diazonium salis, wzo
coupling

1. Chemistry of Carbohydrates (10 Lecture)

Classification and nomenclature. Monosscchurides, mechanism of osazone Tormation,
melfeomversion of glucose and fructose, chain lengrhening and chain shortening of aldoses
Configuration of monossccharides. Erythro and threo diastereomers. Conversion of glucose
mto mannose, Formmion of glycosides, ethers and esters. Determination of ring size of
monosaccharides. Cyelic structure of Di+)-glucose. Mechanism of mutarowmtion. Creneral
study of disscchandes (structure determination not reguired), General introdection of
strugture of ribose and deoxyribose.

3. Aming Aeids, Peptides. Proteins and Nucleic Acids (14 Lecture)

Classificsiton, structure and stereochemistry of amine dcids. Acid-base behavior, isoelectric
point and electrophoresis. Preparstion and reactions of d-amino acids. Sirocture and
nomenclature of peptides and proteins. Clussification of protgins...Peptide structure
dewermmation, end growp analysis, selective bydrolyvsiz of peprides. Classical peptide
synthesis, solidphuse peptide synthesis. Structures of peptides and proteins. Levels of protein
structure, Protein denaturation.

Nuglele scids : Introduction. Constituenis of nocleic acids. Ribonucleosides and
nhonucleotides. The double hehical structure of DNA.

4. Heterocyelic Compounds (12 Lecture)

Introduction: Molecular orbrial picture and aromatic charscieristivs of pyvirole. furan,
thivphene and pyndine. Metheds of synthesis and chemical reactions with pamicular
emphasis on the mechanism of cloctrophilic substitution. Mechanism of nucleophilic
subslitution reactions in pyridine derivatives. Comparison of basicity of pyridine, piperiding
and pyrrole. Imroduction of condensed five- and six membered heterocycles. Preparation and
reactions of guinolene and isoquinolene with special reference to Fischer-Indole synthesis,
Shruups synthesis and  Bischler-Napieralski  synthesis. Mechanisin of electrophilic
substitution reactions of guinolene md isoquinolene.

Bouoks Suggested:
Organic Chemistry:

1. E. L. Eliel, Stereochemistry of Orgonie Compounds, Willey,
2. Momison and Boyd, Organic Chemistry, Prentice-Hall, New Delhi



3, 5.M. Mukeri and Singh. Resction mechanism in Organic Chemastry. Mscmillan,
Reprint.

4. Elementary Spectroscopy, Y.R. Sharma 5. Chand,

5. G Marc Loudon, Organic Chemistry, Oxford University Press (Replica pressi.

6. Jagdamba Singh. Lndergraduate Organic Chemistry Viol -1, Pragati Prakashan

Lab B.Sec. IV semester (4 hour)

1. Preparation of incrganic complex compounds ; K miarks
{1} Tetrsammine copper suiphate (ii) Prassion blue  (iii) Hexammine nickel (1) chioride
(i) Potassium trioxalsto chromate ([11) (v) Hexaammine cobalt (11} chloride.
2 Estimation of funciional groups such as ~OH, -NH; ~CHO, ~-COOH eic, 12 marky
3.i1) Kinetics of First order reaction. | O ks
(il) Viscosity-composition curve for s binary mixture.
(iii) Determination of strength of unknown acids or bases by using pHmetry,
5 Viva S'marks
& Record 5 marks

Semester V (91 lectures)

Paper [1: Physical Chemistry
I, Elementary Quantum Mechanics = {13 Lecture)

Quantum mechunies of simple systems: Schrodinger’s wave equation, and time dependent
Schrodinger’s wave equution, postulsies of guantum mochanics, Eigen functions and eigen
values and gquantum mechamical operstore. Expectation value of a physical quantity,
Orthogonality of wave functions. The panicle in s one dimensional box problem ond [ts
solutions, Particle in three dimensional box. Degeneracy, rigid rotor and harmonic oscillator.

2. Mulecular Spectroscopy (14 Lecture)

Region of electromagnetic spectrunm. emisston and absorption spectra, signal 1 noise mtio
and resolving power, width and intensity of spectral tronsitions, pure rotational spectra,
distomic ngd rotor molecules, effect of isotope substinstion, vibrational amd vibration-
rotational spectra of distomic molecules, harmonic oscillstor-nigid rotor Epproximation,
unharmonicity effect. normal modes of vibration, infrared spectrs of linear snd bent AB2
milecules, ele¢tronic spectra of dinstomic molecules. vibrational structure, Franck-Condon

3. Photechemisiry {12 Lecture)

Interaction of radiation with maner, dilTerence between thermal and photochemical rocesses.
Laws of photochemistry; Grothuss-Drapper law, Lambert's law, Lamberi-Beer's law, Stark-

SR N — T },),



Eimstemn baw, Jablonski disgram depicting vanous processes occurring in the excited state,
qualitative descnption of fluorescence, phosphorescence, non-radiative processes (intemal
comversion, mlersystom crossing). guantom vield, photosensitized reactions-enerygy tramsfer
processes (simple examples).

4. Energy and Distribution Law (6 Lecture)
Degrees of freedom. tyvpes of coergies in linear and pon-finear molecules, derjvation and
applications of Maxwell-Boltzmann distribution faw

Boaks Suggested:
Physical Chemistry

Atkins P-W_, Physical Chemistry, Oxford University Press.

Bell D.W.. Physical Chemisiry, Thomson Press,

R.L. Madan, Chemistry for degree students. 5. Chand & Company. New Delhi
Puri and Sharma ond Pathaniyva, Principles of Physical Chemistry, Milestone
Publisher und Distributors, New Delhi.,

Bahiand Tuli. Essential of Physical Chemistry. S, Chand & Company. Wew Delhi
€ Joshi, R Verma, R Bahuguna and 8 Kothiyal, Integmited Instrumenial methods in
speciroscopic and separation lechnigues Pragiiti Publication Meenn

Paper I1: Inorganic Chemistry/Organic Chemistry

1. Basics of Bioinorganic Chemistry (10 Lecture)
Introdoction of oinorgame chemistry, General properties of biological melecules, physical
methods in bio-inorganic chemistry, Binding of metal ions and complexes with biomolecule
active centers. Aloms and group transfer chemistry, Electron transfer m Proteins -

e

£ B

2. Inorganic Pulymers of Silicones and Phosphates 8 Lecture)
Sificones; siloxanes, sificone rubber, polymethvihydrosiloxanes, applications. Phospharenes,
nature of bonding in miphosphazenes. Aealites.

3 Organo-Metallic Compounds & Organic Synthesis via Enolates (16 Lecture)

Chrganic derivatives of lithium and magnesium - their preparation, properties and reactions.
Organocopper  intermediates! Organozine compounds, formation and chemical reactions,
Nynthetic applications of other transition metals; Nomenclature, structural features, methods
of formation and chemical reactions of thiols, thivethers, sulphomic scid, sulphonamides and
sulphaguanidine.

Acidity of methylene hydropen. alkyiation of diethylmalonate and ethylacetoacetate:
Synthesin of ethylocetoncetme, the Claisen condensation, Keto-enol (sutomerism  of
ethylicetoncetate. Synthetic wics of ethylacetcacetate and diethyimalonate.

4. Synthetic Polymers and Syathetic dyes (10 Lecture)

Addition or chain-growth polymerization. Free radical vinyl polymerization, jonic vinyl
podymenzation, Jiegier-Natta polymerization and vinyl polymers. Condensation or step-
growth polymenization. Polvesters, polysmides. phenel formaldehvde resine, uren
formaldehyde resins, epoxy resins and polyurethanes. Natural and synithetic rubber,
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Colour and constitutien (electronic concept). classfication of dyes. Syathesis and uses of
Methyl orunge, Maluchite green, Phenolphthalein, Fluorescein, Aliznrn and Indigo,

Books Suggested:
lnnrplln Chemintry
1D Lee ans& Inorganic Chemistry, FLVS.
Puiri, Shurma and Kaliva, Principles of Inorganic Chemistry, Milestong Publisher and
Distmbutors.
R.L. Madan, Chemistry for degres students, 5. Chand & Compainy, New Duelha,
Selected topics in Inorganic Chemistry, Malik, Tuli and Madan, 8. Chand &
Company. New Delhi.
Satya Prukush, Modern Inorganic Chemistry, S, Chund & Company. Mew Delhii, L1,
Finar, Organic Chemisiry. Pearson.
Crrganie Chemistry:
1. E. L. Eliel, Stereochemistry of (rganic Compounds, Willey.
2. Momison and Boyd, Organic Chomistry, Prentice-Hall, New Deihi.
3'- S.M. Mukerii and Singh. Reaction mechanian in Organic Chemistry, Macmillan,
Repont.
4. Clememary Spectroscopy, Y.R. Sharma, 8, Chand,
5. G Mare Loudon, Organic Chemistry, Oxtord Universicy Préss iReplica press,
Kundaly, Haryana.

IJ
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Lab Course B.Se¢, V semester (6 hour)

1. Gravimetnc estimations of copper-zinc, copper-nickel und silver-copper in their respective
strlutions 12 marks
2, Separation of binary mixture of orgame compounds {solid-solid), 10 marks
3. {i) Determination of equilibrium constant of methyl acetate hydrolyais feaction. § mark
{iiPotentiometric titration: Acid-base.
{Hi¥Onrder of reaction of Iv'AcetsteH .

4 YViva 5 marks

5, Record 5 morks
Semester VI (90 lectures)

Paper I: Physical Chemistry

1. Basies of NMR and Mass Spectrometry (10 Lecture)

Principle and Instrumentation of NMR spectroscopy, nuclesr shiclding und deshielding.
Feclors allecting chemical shift, Spin coupling, Applications of NMR spectroscopy,
Applications of NME spectroscopy. Introduction und Principle of Muss Spectrometry;
Instrumentation of Mass Spectrometer lon Source or lonization Chamber Flectron-Impact
jonisation (EI-MS) Chemical lonisation (CI-MS): m/z pesk; Applications of mass
SPOCTIOECOpY.

L. Intreduction to Nuclear Chemistry (14 Lecture)
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Nuclear Chemisiry! Classification of nuclides. noclear stabality and binding energy. atomic
encrigy. Rudivactivity: peneral charncteristics of radivective docuy  kinetics, artificinl
radioactivity, detection and measurement of radioactiviny: GM counzer.

Nuglear Hesctions: Types of muclear reactions. conservation of Inear momentom and mass-
enerpy in nuclear reactions, nuclear reactn crose section, Uompound nucleus theory and its
experimental verification; miclear fission process, Fssion eneTgy:

Imteraction of nuclesr radiations with matier- charped particle; sentrons and gamma ravs,
Radiolysis of water and agueous sphuions, mdiation dosimetry

3. Solutions and Colligative Properties (12 Lecture)

Ideal and non-ideal solutions, methods of expressing concentrations of solutions, sctivity and
nctivity coefficient, Dilute solutions, colligative properties, Raoul's law, relative lowering of
vipoir pressure. molecular mass determination. Osmosis, law of psmotic pressure and its
measurement, determmation of molecular ass from osmotic pressure. Elevation of boiling
paint and depression in freezing point Experimental methods for determining various
colligative propertics. Abnormal molar mass. degree of dissociation and sssociation of
slutes.

4. Separation Technigues (10 Lecture)
Introduction to Analyticel Chemistry and its interdisciplinary nature; Concept of sampling;
Imporsnce of sccurscy, precision and sources of error In analytical medsurements,
Presentation of experimental data and results. from the point of view of significem figures;
Definition. genersl imroduction on  principles of chromamography, Qualitative  and
quantitative aspects of chrommographic methods of analysis: paper chromatography, TLC
ete. 1€, GLC, GPC, and HPLC. Solvem extraction: Classifieation, pringipleand efficiency of
the tcchmgue. Mechamism of extraction: extraction by solvation and chelation.

Books Suggested:
Physical Chemistry

Atkins P.W., Physical Chemistry. Oxford University Press.

Bell DLW, Physical Chemistry. Thomson Press.

RU1 Madan, Chemmstry for degree stodents, S, Chand & Comipany, New Delhi

. Pun and Sharma and Pathaniya, Principles of Physical Chemisry, Milestone
Publisher and Distributors, New Delhi.

B! and Tuli, Essential of Physical Chethisery. 8. Chand & Company, New Delhi.
Essentials of Nuclear Chemistry, 11.J. Amikar, 4th Edition, (2003) New Age
intemational Poblishers, New Delhi

f. G Joshi, R Verma, R Bahuguna and S kothival, Integrated Instrumental methods in
spectroscopic and sepuration technigues Prugati Publication Mecrut

b Lk [
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Faper I1: Inorganic Chemistry/Organic Chemistry
1. Introduction of Supramolecular, Nano & Green Chemistry (10 Lecture)
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Defininon. molecule 1o supramolecule, molecular apgrepate 1o erysialline aggregate;
synthetic methods: cholce of building units, renction comdition, design of structures: nano and
mega carbon tubes, meso structures, naneclusters and nanowires; applications. Principles and
concepts of green chemistry, Need for Green Chemistry. Goals of Green Chemistry: Brief
imtroduction of twelve principles of Green Chemistry, with examples. special emphasis on
atom economy. reducing loxscity, green salvenis,

1. Acids and Bases, Hurd soft acids and bases & Non aqueous Solvents (14 Lecture)

Various definitions of acikls and bises, A generalized ncid-base concept. Measurement of
atid-hase strenpih, Lowis miteractions in non-polar sobvents, Systematics of Lewis scid-base
interactions, Bond energies, steric offiects, solvition effects and ncid-base anamalies,
Classificaiion of scids and bases as hard and sofi. Pearson’s HSAB concept, scid-base
strenigth and Hardness ond softoess. Symbiosis, theoretical basis of hardness and sofiness,
clectronegativity and hardness and sofiness,

Classification of solvents. their general charscteristics, physical propertics of the solvents.
resctlon in nonoquecus solvents-liquid NH3 and S02 (suto-lonization, precipitation
reactions, scid-base reaction, oxidation-reduction reactions, salvation und solvolysis, complex
formation), merits and demerits;

. Spectroscopy and [t's use in strocture determination of organic molecules
(12 Lecture)

Infrared Speciroscopy. Principle of IR: fundamentyl vibrational modes; factors affecting
vibrational frequencies; energy, sclection rules, and transition frequescy for Rarmonic and
a-harmonic distomic oscillator; Instrumentation of [R: Introduction and principle of
Ulmaviolet and Visible spectroscopy; Beer Lambernt Law; enerpy, selecton rules. and
wransition frequency for distomic molecule; |nstrumentation of UV spectophotometer:
Appheations of UV-Vis, IR and NMR in the siructure’ determination of simple orgsnic
moleries.

4. Intreduction to Medicinal Chemistry {8 Lecture)

Introduction to medicinal chemistry, Drug discovery. design and development: Svnthesis of
the representutive drugs of the following classes: analgesics agents, entipyretic agents, anti-
imflammatoery  agents  (Aspirin.  paucetamol, Thuprofien); antibiotics (Chloramphenicol );
antibacterial and antifungal agems (Sulphonamides: Sulphancthoxazol. Sulphacetamide.
Trimethoprim).

Hooks Suggested:
Inorganic Chemistry:
1. 1D Lee Concrse, Inorganic Chemistry, ELVS,
2. Puri, Sharma and Kaliva, Principles of Inorganic Chemisiry, Milestone Poblisher and
3. Rl Madan, Chemistry for degree students, 8. Chand & Company, New Dell.
4. Sclected wpics in Inorganic Chemistry, Malik, Tuli and Madan, 8. Chand &
3. Company. New Dielhi.
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Sarya Prakash, Modem Inorgenie Chemstry, S, Chand & Company, New Delhii. L1
Finar, Organic Chemistry, Pearson,

T JM. Lehn, Supramolecular Chemistry, VCH
.
9. Gireen Chemistry: Environmentally benign reactions V K Ahluvalia 2007

Geoffrey A Ozinand Andre Arsentte, Neno Chemistry, RSC Publishing

Organie Chemistry:

fad-Pud 4

el e

I, L. Eliel, Stereochemistry of Organic Compounde, Willey.

Morrisen and Boyd, Organie Chemisiry, Prentice-Hail, New Delhi

5.8, Muokeri and Singh. Reaction mechanism in Organic Chemisiry, Macmllon,
Reprint.

Elementary Speciroscopy, Y.R- Sharma §. Chand.

G. Mure Loudon. Orgonic Chemistry, Oxford University Press (Roplica press),
Rundali, Haryana

New Trends in Groen Chemistry, V K Ablovaia and M Kidvai, Anamayy Publication
New Delhi 2004

Lab Course B.Sec. VI semester (6 hour)

1. Valumetric and gravimetric annlvsis of inarganic elements I2
2 T'wo step orgame synihesis ;' 10 marks

2} Nirobenzene to mefadinotroaniline
by Bemaldchyde 10 banzamide

¢) Bonzaldehyvde 1o Benzil

d) Aniline w0 p-Bromobenzamiide

1.41) Conductometne fitretions: Acid-base. 8 marks

(i1} Kinetics of eatalvtic decomposition of Ha0,.
(11} Determination of PH of the given solution using glass clectrods.

(iv) Surface tension-composition curve for i binary liquid mixture,

4. Viva 5 marks
5, Record 5 marks



Sri Dev Suman Urtarakhand University Badshahithaul Tehri Garhwal
Syllabus of Botany Cousse for B.S¢. (6 Semesion)

B.Sc. Botany Syllabus

OBJECTTVE OF THF COURSE

To leach the fundamental concepts of Botaey and thaw spplications, the sylilabus. pertaiming b
B.5c, |3 Year Degree Coursel in the subject of Botany has beon proposad 45 per provision of the
UG miodale snd donund of the scademie environment. The syllabus conterts are duly wmamged
unit-wise and comdents wre inchadsd in such o manner <0 that due IMpoMance & Eiven W foguisite
inketlectual and lshormory skills.

B.Sc. Semester |
| Paper Title Puper Code | Moy, Marks {180
_ No oo | Est | bk |
A | Microbsology BRO1M a0 20
[ | Fangi, Flementary Plamt Pathology and | BBOIC | # 30
| | Lab Cooumrse | BROIOGE | Al 1]
BSe. Semester 11
Taper Tirke wa-ﬂr,_mﬁ!ﬂ?_
. | B |
BN e
1] Preridophiyia, Gymocsperm amd E:m:-hw| g | %o 20
Lab Course I " ®BOP | %0 I
BSce. Semester L1
Paper Tithe Papor Code | Max. Marks (109)
Mo i Exi Int.
i Texonomy of Angispenms HAOSO! | %0 | W |
n__| and . 8l 0 |
_ | 1ah Coarse 111 [IETRET 40 0|
B.Se, Semester TV
Puper Tithe Paper Code | M, ? 00
| No, Ext. Int.
1 ind RRO] 20
N | Piamt BRCH2 _ﬁ- 20
Lab Course 1V BRO4WF | 40 2| 0




e, = EiL lga_
;IML!IMMW BHOM) B
W | Plant Breeding end Hiostaristics ARCE0, B0 20
| Laib Corse V' RROAOR 40 17
B.5¢. Semester V1
Paper Title Paper Code | Mlax. Morks {100) |
N Eat Lt
[ Plant Pryaiolopy, Elementary Morphogenesis | RREOG01 £ 0
and Biochemisiry
] versity BRI 20 | 0
Lab Course V] | BBOWE 0 | In

Semester [ (90 Lectures)

Paper 1 (BBO 101): Microbiology

UNTT-1 10 Lectures
I History and scope of Microblagy,

1 A brief iden of microbial diversity snd disribution, position of microngenisms in the living

wrfel
1 Classlfication of microorgonismm

UNTT-N 8 Lectures

lmw&mﬂmFﬂMﬂw:f

UNIT-N 0% Lectures
|. Vima: general charpceeristics; stracture, replicelion, ameniaion.

1 A hrief ldes of bacteriophuges, ovanophsges

LNIT-IY 06 Lecrures
I. Viroids snd prions.

2 Mycoplsmu: a genesal account.

esr



Paper I1 {BBO 102): Fungi, Elementary Plant Pathology and Lichens
L™ T4 Lectures

1. Bref hsory end salient leatures of img

2 Oraliene of classificenion of Alexopoulos & Mims and saliem festures of imponant
e

3. Hahit, habitut, stnactire ond methods of reprodoction of fungi bosad on the Fillowing
represommiives. i, Mucor, Sacoharomveer, Puccinia and Allernaia

N1 16 Lecrures
I Lichens: Ocopmence. Crenerad structure, types and physiokogy (symbiotic relationship) of
Lichom.

2, Morphaitogy snd micoscopio strucnere of crustose, frxitiooss and idxose Hohens
¥, Foonomic importance of Lxchens mogeneml,

UsNTT-100: 12 Lectures
L. General sympioms of plant discases.
20 Oenierul pritwciphis of infoction and resiszance,

UNIT-1V: 6 Lectnres

L Gheneral methodds of chermioal and biologics] comral af he plunt discaises.

2 The symptoms. morphobogy of the catsal organinm, discase cyche sl @iatrol measures
af the following discase Wiase rust of crucifiors: Loose sz of wheat, , Wart discasc af
potates, Red i of sugnroans.

l.-llll:'mmlﬂ 10P):

Sty of visrious equipioents, glasswares und accsisoties wued i microbological
EXPerineEs.

Preparntion of bucterial and fungal cubioe meian

Maogutive steindng nnd Staining of bacteria with Grem stain
Aﬁ.ﬂﬁ:dﬂuﬂﬂhﬁ'ﬂﬂm Alhngn Mocor, Agawtins, Alvernarta. Tritlege and

mﬂwmmﬂﬂmmﬂm
Sympaoms and morphology of dissases, as mentuned m theory syllsbus.

Bawks recommended:

Gangulee, H.C. and Kar, A K. 1992 Colleps Botmry, Vol IL Caicuna

Parcley, B.P. 1999, Simplificd Course ln Botany, B.S¢ 1 5. Chund & Co. Tad. New Delhi
Singh, V.. Pande, P.C. and Jain, TLK. 1998, A Text Sock of Botany, Rastogi Publ, Meerut
Singh, RLS. 1992, Principhes of Plast Pathology. Oxfond and IBH Publ. Co., New Deihi
Vashistha, BR. 1995, A Texthook of Fungi. 8. Chamd & Co. New Delhi

Sharma, PO, Micokialogy. Rasog Publications, Meerul. Tndis
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Cubey, RC. & DK Mesheswari. A texibook of Microblology, AChand® Company. Mew
il

Clifbon, A, 1958, Infroducton o the Becrona, MoGzaw-Hill book Co., New York,

Sandalar, L 1978, Introdiction o Plamt Viruses. Chond & o Lid., Delhi

Dubey, R.C. & DK Maheshwar. Practical Microbaology, 5.Chand, New Dl

Ancia, AR i in Microbinligy Plant Pubilogy and Bicechmalogy, SNew Age

Internutismal

Kuushik, P 2009, Introductory Microbiotogy. Embkay Publicusion, Tethi. | 10041

Semester I : 90 Lectures

PAPER 1 (BBO 201): Algac and Bryophytes

LSIT-I: 12 Lectures
I, Geeneral Charsoteristics of Adgae
2. Classification of algae, bauc wuthing of Friosch's classification
3 Organiration of thalhes, pigmentetion and mode of reproduction in Algag

LNIT-II: 11 Lectures
I Ocourronce, structure-of thallus and mode of reproduction in ihe fallowing genera:
Chiampaomonis, Cladksphnra, Vaurheria and COhara
2 General scovunt of the Racillariophycese

UNIT-m: 10 Legtures =
J. Dicurrence. structare and made if reproduction of the Prodviphmis
2 Cyanubscteris- A geoeral scoount sewd nitnogen fixidion by cyancibacterin
3. Eoomomic impornince of aljgas s fivod amd fodder, m agricaliore, indusiry and in mablic
healsh

UXIT-Iv: 12 Lectures
| B ?ﬂmmmmmmﬂm-ﬂmm
2 Comparstive sccoumt of the gross m.qi-.iw vegetative amd sexdal reprodustion,
X mmh#ummummwmm

PAPER 11 (BRO 202) : Pteridophyta, Gymvosperm and Elementary
Palacobotany

[t § & 5 I8 Lectures
I, Creneral chamacters of the Preridophiytes and classiffcation s proposeid by Spome.
2, A pomagrative dody of Rivwia, Selogineila, Epdeemen & Mornilea on the beats of
Follurwritng Femiuns:



Marphohogy and amatormy nf the wegotative plant body and sponc prodocing cogpan
{atrobilus, sporophyil, poroanginm asd sporcsl, sexuial reproduction, make and emale
jpametopltyies. Yertilimtion,

UNTT-A1: # Loctures
I A heef sccount of Telome deory, S1elar gyeen and its svolution.
1 Heterospory and seed habit in Preridophyies

N0 12 Lectures
I Cwlines of classifications ak propesed by DLD. Panr and distingulshing featirss of
CGiymnospermes. Distribution of Gymnasperms in India.
2 Comparstive sccount of the stroctre, life history and evolutione—y trendi and scommme
imparience basad on Cecers o Pl med Ephede.

UNIT-IV: & Lectures
I. Process of fissibisntion
2 Types of fowmils
¥ Lovng mnd proudo-fossits.

Lab Course { BBO 20P)

Smdy of e following fvpes by preporing ompornry shides Mo, Chlsmmvdnmaony,
Cludbspivra. Feooherie. Chara, Sorgassem and Pofuriphoania
Stady of tbe cxtormal framres and imermal wcwres with e help of permanens sndior
mwﬂmminmmmmmﬁgﬂmﬂ
spuriiyies of ihe followang: Birmie Mrobamiia. Anrhoceroy amd Fomaria,
Study of the external features and inpernal sructures of rhizome, leaves. oot and reproductive
mnﬂl;mm Egurinetum ﬂﬂﬂmm ﬁpmmmudzrﬂwm ﬁh:;ﬂmlﬂ

¥ morphotngical features anmtonmical stractures of vegetative and reproductive
putrts of Cyoas, Mnus{Specimen anid Permanent $hides only).
Smdy of foustl specimens.

Hawky recommended:
Eh-u,h-l.' undurmentals of Prvcobogy. Bishen

19K3, F Sirygh Mahendes Pal Singh, Debradun
:hrh NS 1976 The Biology mnd Momhology of Bryophyter. Central Book Depot,
Puri, ', 19850, Beyophytes: At Ham & Sons, Dol
Bhurmn, OLP. 995, A Text Book of Brvophyin. Pragarl Prakmshen. Meona,
Singh, V., Pondey, P.C, and Join, TLK. 1996, A Textbook of Botary, Rastop] Publ, Meena.
mvmlﬁm_l.rmMﬁm.amnmmsm'

Pacibar, NS, 1996, Biokygy & Morphology of Pleridophytes. Central Bosk Depot, Allshabad.

Pandey, SN. A Texstook of
Singh. V.. Pandey, r.tmmnxrmnm&m Rustogi Publ. Meoenat.
Paoddey, BP. 2001). Ciymmospormes and Palecobotamy. 5, Cland & Co. Bd., New Defhi




Sharma, 0.0 1995 An Introduction 1 Gyvrmospesmi, Pragati Prakashan, Meerm,
Vashistha, P.C 2001, A Testhaook of Preridophyta, § Chand & Co Lid, New Delhi
Vastistha, P.C. 2001, A Texthook of Gymaosperm. S, Chand & Co. Lid., New Delli

Semester 111 : 90 Lectures

Paper (BRO 301) : Toxonomy of Anginsperms

LNIT-L: 14 Lectures
L. Urrigine o Angpospenna: Vivikow's concept, some examples-of peimitive anglosponms,
Angipsperm tavoncimy. fundementsl twonsmical chomyctenstics.
L Hisaorical development i plant mxonomy in pre- Linnaguas and post Linnzeas penods,
3. Compansos snd evolution of the cystems of classification as proposed by Linnacus.
Henttim arl Fuoker asad Finchinson

UNTT-11: 12 Lectures
L. Nomenclatere: Infemational Code of Nomenclonie for Algse, Fung and Planis (00N,
seientific naming of plants | pricety, types. validity, mondme conseramda
2 Caollection und preservation technigues of spocimens: for herbarium and ke
3 Baotanicsl Garders smd Herbaria. A belet idea of Botanicsl Swrvey of India THST)

UNTT-Im: 10 Lectures

I Taxonomy, important distinprishing characters, clossification and agmonmic mpontance
ol the followny familics: '
g A Dicahledamas -

Pohpemloe  Ramonculbscess, Papaverscess, Carvophyllacess, Malvaceae,
Rutacear, Fabscetr Riwcecoe, Cucurbitacens, Apsecas.

ENIT-IY: 0 Lectures
L Gimcipsifnlar) Solanacess, Apocyraceas, Asckpiadnceas, Acanthnccse, Lamistens
2 Monnchlmmydas: Fuphoriisceac, Morsoeas
X Vomtdedenar: Orchidocese, Piocese

Paper II{BBO 302) : Aaatomy and Embryvolegy

LN 8 Lectures
). The techniques for the study of plant snaorsry
1, Merlitemd. Primary und Secondary memsterns, charscienstics and funorions, Varions

Byped of pormanen el
: Anmomy of stem. oo, leafl | Decol & monocin |
UNTT-10: 12 Lectures
L. . Becreiory siruciares
= Mtﬂmmﬂﬂmmhﬁumﬁmmmm
1 Oiragin, structure wmd function of vaseular cambiom, anomalous secondary growth wilh

rpecial refrrence fo the following taxs: Sefvadurne. Precoemr. aud Tiangpors amd




Felmmen m Uvehid ernd Freux

UNIT-p: 12 Lectures
1 Seructure of pnther, mictisponegenesis and development of inale gamesapbytes in

w—

L Stnuctisre of ovule. megeporogenosns and devetopment of diffierent Tvpes of fomnbe
et s ’

B Mode of different types of Prllinsiion, deuble fenilizstion and wiple fasion,

UNIT-IV: 12 Lectures
1. Types of mdosporm and enbrvo Sevelosiment i dicobs.
2. Polyembryosy mnd apomixis
3. Senl germrmtion and dormancy

Lsh Course (BBO 30F)

Identification of ocally available plants belonging 1o the families mennioned in the syllabus,
their description in semi fechnical Linpusye

Collection of the plam specimens-herbariun sndior live spesimen. Facursom showld be
orgenined by the department 1o sciquaknt the stmlends with the kocal flof

Demanstration of usual techniques OF phant snsiomy, section euming, TS, LS of lest, item and
T ;

Normal nnd abnoomnd secondury prnwih i Hoerhovin, Sohadoe, .Imhﬁuw
Timiiipasrn

T8, of Anther

Study of varkous types of polien grosna, placentzbions, cmbryosscs, ovales gndd stagss of sobhryo
development usmg POrmAeNCHT Preprons

Deennasratration of pollen germimitkm sxperiment vsing hangine deep or ather Aethod

Hooks recommaended:

Agrawl, KO 1900, Bindivenity. Agrobotmicd, Bikunes

Crupta, RC 1989, Text Bovk of Systemutic Botimy, Alma Rem & Sons, New Delhl

Pardey, B.P. 2001, » Text Book of Angiosperma. 5. Chand & Co. Lik, New Telhi.

Sexcrin, N.B. 1997, Plant Taxononey. Pragais Praksshun. Mestut.

Singh, V. and Jain, [0 190 Taxonomy of Angiosperma, Reatogh Publ., Meerul.

Ty, Y.0, & Kibererpal. S. 1996, An Intnoduction b the Tuseonomy of Angiosperros. Ranesh
Bk Dlepnd. Iaipur,

Vastdewen, BT of Angiosperms
Hhajwnni, 5.5 uﬂmhnup 19K, Embryology of Angicsperms -

Sangh, S . A Texthouk of Plant Anatomy
Tayul. M.S. 1996 Plant Anotory. Rastopi Publ Mesrut

-



Semester IV 90 Lectiures
Paper ({{BBO 401) : Cviology and Genetles
UNITH 10 Lectures

I Cell worocnore: Prokaryotic and eukaryotic cells: ulirmtructore of eolorvntic cell,
2 Cell wyll mnel plesn serrherans [ulimasiractyse, chemies] Sompesitlon snd modele of

plazma membyane)
3. Strugtune snd Fusction of Nuslens TTimsrucrire. Nuclear ssembeane, Nuclesus
UNIT R B Leciures

1. Sdracwure and Fimcton of eell ODrganelles: Visouskes, Lysosemes, Milnchonidna,
2. Celeyele snd Cell Divinion (Mitosis and Mciosia), Their ¢omparison
3. Linkage mnd Crossing over

UNIT-I 10 Lectares
I, Memtel's Laws of inherisnce {Low of dominance, Law of segregation and lrslependent
pawormenl, Troomplete dominases

3. lokdradtim of Cenes -

UNITIY 10 Lectares

I Sexdmiked mberitance, Hesmophilin, Codour Blindness,
2 Detereninutim af ses

Paper T (BBO 402} : Plamt Ecology

ENIT-1: 12 Lectures
I;  Definition and scope of Feo
2. Foowysserm: Types. abiotc and biotic components. food chin, find weh and sonlogoni

prranids, =
3. Ensrgy flow and ecologeend encrgefics. Lindesmann's Concept of energy (1w,

LNIT-11: 12 Lectures
I, Biogeochemical cycles: A brief discussion of comesp by miving exsmples of carbon and
mikrugeT Cyies.

2 Populmeon coodogy Dhefirition, popalstom chameters
o |
M{é




X Community ecology: Communing: chamcenstion, sruciime and compoabion, quontioive.
Guabitstive anid syriheta fentines, e Sormm and bldeglcal spectrusm.

UNIT-I0: 14 Lactures
I,  Prodtosoviey, type, meesuremens of prinmry productivity , um over,
2 ecological succesgion

%, Big-goographicel regions of Indin: vegomtion tvpos in Unoralchand.

UNIT-IV: 14 Lectures

L Apphed ecolisgy - Sl erosdon end soll comservation,

2 Pollution of s avd soter, Thermal and mifioactive palhition. Prevention and contiol of
3. Ghobel warming, orvmne depletion and climate change.

Lab Course (BBO 40F):

Study of Cell division Mg and Miavais wing seear snd squssh lechmigoe
Problens based on mende!"s low ard invompicts dominance

Tu determmine the manimuam elee of gaadrate by spocses ases cerve methad

T desermine the minmmun mmsber of quadrae to be lod down for the vegetational malyss of
the given ares

To deterrivinie’ frogquency, densite and shundance of sach-specics it a commamity by guadrats
mihod -

Ta prope frequency disgrome and comprre it with that of e Raoikier's sommal freguency
iBagne

To determing the munn hesal cover sl listud busal gover.

oo study the physical charscter of the soll in termss of temperatire, colour lexiure arl pH

To find oot the bulk density and porosay of difTerem soil samples.

To estimale the mostite pereentage of variows soil samples

Bawsbin recummiviled:

Chapear, P K. 2000, Cysology, Genetics and Evolution, Rastogl Publications, Meeni.

Ciapa, P 2N Grenetics, Rastogi Publications, Meenat.

Gupte, PE. 2001, Flements of Biotechnology, Rassogd Publication, Meerat

Power, CB. 1994, Cell Rinlagy. Himalays Pubtishmyg Housc, Dethi.

Veorbala Rasiogi Inmodociory Cyviology, Mesmt. Ambazht, RS, 1992 A Texl Book nf Plam
Ecology, Students Friends & Co. Varanust.

Juzri, PK. and Gurudesp Raj. 2000 Biostndistics, Krishna Prakastan Medin () Lid. Meerut.
Masra. K.C. Mmdﬂm&ﬂnm.mmmmﬁm;hmwm&;
Cihan, EP, 1983, Rasic Ecabogy. Scumders College Publ, Mew York.

Ray. M. & Sharma, H.5 2000 Marssmatical Statvics, Rom Prasad & Sorm. Agra,
Shurma, P 2001 Foology snd Frvronment. New Dielhd,

P%gj_



Semester V : 90 Lectures
Paper 1 {WRO 5815 Violecaiar Blobogy and Bhetechnokegy

s 14 Lecinres

1. DMNA s genetic materinl - Griffish and Avery Tenmsfismation experiment. Harshy aisd
2 Watson and Crick Model of DNAL Replication of DNA (Semi conservative)

1 Types al ENA ENA_RNA and mBENA) their striciare and finction.

NITn

b Ewkaryotle chromsmaine: sructure. chemieal mwhhn.hmwm
2 ldeogram; structurs mnd fimetions of Polvione snd Lsmphnnh chromosomes

LiNIT-E0L 12 Lectures

I, Defiriteon uwnd seope of biotechnalogy

2 Theory and techmigques of plant tissue cultsre, sorege of  gormplasm {oryopreservation)
1 Biclogy of Agrobocterium, vockrs for pena delivery and marker genes,

URIT-IV 14 Lectures

I, Uenenc Engincering: Tools ind tochmigues of recombanang H_“ua:n.irw
pdioes, genome and cTINA librancs, traneposabils Sléments,

- Tﬂﬂﬂﬁnﬂwmﬂmm
1 Cene Sequencing

Pager 11 (BBO 502} Plant Breeding and Binstatistics

UNIT-I: 12 Lectures

1. Plant broeding © Avns and ehjectives, basle tochiigues of plamt beseding
1 Crop emprovernent method- Plant introduction, selection, scolimatization and

hyteidization. :
3 Whassohal breeding and trooding for discase resistance

U%IT-11: i Liestuiey
i Improved seeds  produstion, multplicetion and disenbution,
2. Maintenance snd sood iesling

3 Warionnl Seeds Comporstion and Seed Testing Laborsiories.

=T 10 Lectures

L Method s of reprosentation of statiticol data diagrams.
2 Messuroments of cemral tendencios - Mean, Meduin, Mode,

— ';’m-;




1 Messares of dispersion ~ mnge. ean deviation and smndned devintion.

USIT-Iv: K Lectures
1. Cicificient urwmum

mmww{uﬂwﬂm
Prepazation of suliure modis for plast tesss culbine
Frelatwn. surfuce sterilsation umd imeulstion of cxplant.

Derrming the Doclags percentage
Determination of Mouture percentoge in the sodl samples provided.
Situicly i ke Mﬁmﬂmim plariis

Hooks recommended:

Crupia, P, 2000, Genetics. Rastogi Fublications, Meerul

Ciupta, PLE. 2001, Elements of Biowchnology. Rustigi Publication, Moerut,

Pulsey, B.C. 2000, A Text Book of Riechnolegy. 5.Chond & Company, Mew Telh
Ancla, KR Expermments in Microbiolopy, Plamt Pathubogy snd Batesnology. New Age
Puhlicatiom, New Delhi

Chmidhary, H K. Plont Breeding

Bhanduri, MM 1979, Prcnicads m Mant Broeding. Oxfind and TRH PublLo--New Delhi.
Kepoor, BL. Piant Breoding und Coop Ingeovermems

Bimmnends, NW. 19688, Fvohuten of Crop Planis,

Singh, B.13, 2001, Mant Breeding-Principles and Methods. Katymni Pobl. New Delbi

Semester V1 : 90 Lectures

Paper UBBO 601 ) | Plant Physinfogy. MmWnﬂM

INIT-
B {ﬂw MMMMMM-#

| mﬂﬂrMmmﬁWﬁmmmMpﬁﬂm
trnas et wsehit of g

3 Loss of water from plants, tanspornsion, fectors affectmg manspimbon. gurmiion.
mnatonrsy of leul with special reference 1o loss of waler

UNIT-1 12 Lactuires



[ Tramslocatun of splutes, heones and mechamism of manslocasion. smatormicst fepfees of
the phicem tisses with reflaence to e ransiocateon of sohiles,

L Elentary knowledes of the mucrn srd micsonatricmts.

Y. Sympeons of nmncral deficsency. technigues of water and sand cultiare

LUANIT-11 14 Loctures

+ Photomymihesis. hisiotical hackgrounsd and imporance of the: proccss, molc of primary
pipments, Concepl of twa photosysicms, Z-scheme, Posophospharylation, cabvin eycle,

Factors affoctmg
1 Respiration, Kreb's cvele, Eloctron wanaport mechaniom (Chemmmsmodic
mhhﬂﬁ-w currency, Redox pobential, oxidutive phosphoryistion
peaioas pathrays, CAM plant, fciors offecting respinifion,
UNIT-RV 14 Lectores

L. Carbolwdrates- properties, structuncs and biolozicsl mole

2. Hiructures ard propertics of Proeins.

1 Mans growth regulators, Auxin, cytokinins and Abscussic scid

4. Maomphogenesia hasic coneepr of diffierentaation. marphugenesas. polarsty and
katipotency. Elemnentary Plast Movensents

_‘-ﬂ'

UxIT-4 d Lectires

| Imporusnce of plais W munkimnd

2. Oirigin of culinveted plants, contres of origin af sooe fmportai oo plants,
LINIT-H1 i1 Lectures

| Cirign, history, botamical fesures snd cultivation of wheat, macee snd one miller.

4 Legumes- an intneduction 1 the ocuomimically important legumis.
3. Oids- Cosver ml, Iinssed all, musterd ofl ned ot ol
4. Sugar and steiches (Rgar canc)

UNIT-EN 14 Lectures
I, Crcracral secount of frai {apple. bonana, citras, ncht omd mengo) and voposble root.
T O o
P& (U g cottin. ¥ { Arominm, Atripa, Cine
Epbwdea amil Raneoffla) plats
3. Common timber yielding plasts { Chir, deoder, ol shichr and seak) of western
4. Hevernges - Ten: coffes and alcobol bevernges

.
W}{f




1. Hisdiversiy: Batic concepd. bicudiveraty at global and Nationnl level. causes of foss of

Biodivershty
1 Biodiversity comservation action plar: In sy s Ex-situ conservation, genc bank.
intrdditony moeniail of Riosphere Reserves, national Parks dred dinciusries.

Lab Cowrse (BB &01F) ;

Sy the paih of conduction of waler by sosin methanl
Respinatory gquotient by Besmrmmeter

Entimution of Rste of photesyntiesis

Rt of trarsgaration by Cionang's polomater

Perlorm the experiments an Usmosis & plasmalyss

Comparison of stomstal £ cutcalsr ranspiranon

Experiments on Paper chromtography, Sepasssion of pigiments,
Experiments based on e of growth regulaors m planis.

Bidy of eoomomic. imporsmes of Fosd Crops, Legomeas, Uil vichding planis,  frmiss and

vegotable plants. ]
10 Stidy aof Tienber & fize wood yielding plunts
11, Sty of Febare vigidmy & Mediomal Planis
12, Plam hakod Heveriges & Sugar

T T

Recommended Books: -

Dhevlin, RUAL 1996, Plant Mhasiotogy. Indian Print, New Deihi

Kochhas, P.L und HA, Krshnumoonhy. 1995, Plant Phyaakigy.

Pandey, 5N 2000, Plant Physology .

Srivastva, S 2001, Plani Physiology. Rastogi Publications, Meerut

Virme SK 10, A Textbook of Plant Provsiology.

Feiger and Tea, 2010 Plamt Plysinkogy sl Hischemury

Plart Wealth of Ingia 1997, Special haue of Procesdings Indun National wience Arademy 563
Mucknes. 11 Smith, NLH., William, LT. and Murti Annishetty, M. 1987, Gene Banks amd
wurlids Food. Princeton University Press, Princeton, New Jerscy, LSA.
Rodgers, N.A, and Panwow, HS, [98%, Planning 8 Wildiife Protected Ares Network in India.
Val, 1. The Report. Wildiife lastine of ndas, Pehmdn,

Sahmi, K.C 200, The Ruok of Induin Trees, 2= editior. O fond University Press Mumbai.
Bchery, RW 1972 Plants for Man. 2= ad. Englewood Chiffs. New Jersoy. Prentive Hall
Sharma, OF. 1F94, Hill's soonommic Rotiny (Lam De AF. Hill, sdapied by 0.8 Sharma). Tain
MoGraw Hill Co. Ltd,, now Delhi.

Swaminathan, M5, and Kocchar, 5.0 (Fds) 1989, Plans and Society. Macmillan Publicstion
Lid , London,

Thaktar, #.5., Pari, 115, and Husain, 4. 1928, Mapor Medicinal Munts of Indin. Central Instimane
of Medserital and Anomatic Plars. CSIR. Liscknaw.
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Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. (Zoology)
(All affiliated colleges)

The BSc examination will be spread over three years. There will be three theory papers and
one practical examination every year. Each theory paper has been divided into five units.
There will be 12 objective questions (1 mark each) (Multiple choice/true & false, fill in the
blanks); Six short answer questions type (3 marks each) and four long answer type (5 marks
each). There will be internal choice in short and long answer questions. The total duration of
paper will be 2.30 hours.

Course Content and Teaching Schedule:

Class No of Teaching hours
lecture/periods
45 minutes, 25
weeks
B.Sc. 1* Year Weekly | Total | MM
Paper-1* Non-Chordata (Animal | 50 1.5 375 |50
Diversity)
Paper 2" Cell Biology and Genetics 50 1.5 375 |50
Paper 3" Taxonomy, Evolution, | 50 1.5 37.5 |50
Biostats & Computer
Practical based on paper 1,2 &3 100 03 75 50
B.Sc. 2™ Year Weekly | Total | MM
Paper 4" Chordata 50 1.5 375 |50
Paper 5" Animal  Physiology and | 50 1.5 375 |50
Biochemistry
Paper 6™ Molecular Biology, | 50 1.5 37.5 |50
Microbiology and
Biotechnology
Practical based‘ on paper 4,5 &6 100 03 75 50
B.Sc. 3" Year Weekly | Total | MM
Paper-7" Endocrinology and Applied | 50 1.5 375 |50
Zoology
Paper 8" Ecology, Conservation | 50 1.5 375 |50
biology and Animal
Behaviour
Paper 9" Developmental Biology and | 50 1.5 375 |50
Toxicology
Practical based‘ on paper 7,8 &9 100 03 75 50

20% marks will be on the basis of internal assessment (10% for attendance + 10% for
performance in the practical).




Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. 1st Year (Zoology)
Paper I: Animal Diversity (Non-Chordata)

UNIT-I
Protozoa: General characters and classification up to classes; locomotion and nutrition
in Protozoa.
Porifera: General characters and classification up to classes; Canal system in sponges

UNIT-I1
Coelenterata: General characters and classification up to classes; Polymorphism in
Coelenterates; Corals and coral reefs.
Helminthes: General characters of Nemathelminthes and Platyhelminthes; Life history

of Ascaris lumbricoides and Taenia solium and their parasitic adaptations

UNIT-III
Annelida: General characters and classification up to classes; Metamerism in
Trochphore larva and its significance.
Arthropoda: General characters and classification up to classes; Zoological

importance of Peripatus and Limulus. Metamorphosis in Insects.

UNIT-1V
Mollusca: General characters and classification up to classes; Torsion in Gastropoda;
Pearl formation.

UNIT-V
Echinodermata: General characters and classification up to classes; Water vascular

system in star fish; Echinoderm larvae and their significance.

Books Recommended:
1. Kotpal, Agrawal & Khetrapal: Modern Text-book of Zoology, Invertebrates.11/E. Rastogi
publication.

2. Nigam: Biology of Non-Chordates, Nagin Chand,.

4. B.Sc. Zoology Series -Animal Diversity ,Tata McGraw Hill Edu Pvt. Ltd. N.Delhi
5. Jordan E.L. et al.: Invertebrate Zoology. S.Chand & Company Ltd.

6. Barnes: Invertebrate Zoology (4th ed.), Holt-Saunders.

7. Barrington: Invertebrate Structure and Function, Nelson.

8. Iyer: A Manual of Zoology, Part I. Visawanathan



Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. 1st Year (Zoology)
Paper 2: Cell Biology and Genetics

Unit -1
Introduction to Cell biology; Cell theory
Comparative study of the Prokaryotic and Eukaryotic Cell.

Unit -II
Elementary knowledge of the structure & functions of plasma membrane;
Introduction to the organelles constituting endomembrane system (Endoplasmic
reticulum, Golgi complex, Lysosome & Peroxisome).

Unit -III Nucleus & nucleolus; Ribosome; Mitochondria. Introduction to cytoskeleton.
Cell Division-Mitosis & Meiosis. Basic features of Cell cycle;
Elementary idea of cell transformation and cancer
Unit-IV
Mendel’s law; Exceptions to Mendel’s law. Incomplete dominance and Co-
dominance, Multiple alleles, Lethal alleles, Epistasis.
Sex-linked inheritance; Extra chromosomal inheritance
Unit-V
Linkage & Crossing over. Sex determination.

Chromosome structure; Euchromatin; Heterochromatin; Histones.
Polytene & lampbhrush chromosomes, Eugenesis

Books Recommended:
1. Alberts et al.: Molecular Biology of the Cell, Garland Pulb., New York, 1989.
2. Strickberger: Genetics, Prentice Hall, 1996.
3. DeRobertis & DeRobertis: Cell & Molecular Biology, 1996
4. Verma, P.S. and Agrwal, V. K. Cell Biology, Genetics, Molecular biology and
Evolution (S. Chand & Co.)



Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. 1st Year (Zoology)
Paper 3": Taxonomy and Evolution, Biostat & Ccomputer

Unit -1
Taxonomy: Definition & scope; relationship with Systematic, Zoological
nomenclature: Binominal & Trinominal; ICZN.
Components of classification: Linnaean hierarchy. Concepts of species: Typological,
Nomenalistic & Biological

Unit -1T
Geological distribution of animals, period of evolution and extinction of major
groups. Direct Evidences of Evolution: Type of Fossils & fossilization. Dating of

fossils. Significance of fossil record.

Unit - II1
Evolutionary theories: Lamarckism, Darwinism, Neo-Darwinism;
Processes of Evolutionary Change: Organic variations; Isolating Mechanisms; Natural

selection (Example: Industrial melanism); Types of natural selection (Directional,
Stabilizing, Disruptive). Evolution of Horse

Unit -1V
Biostatistics as a tool in research. Data collection: Random & non-random sampling.
Data tabulation; Data presentation (Graph, Frequency Polygon, Histogram, Bar
diagram, Scatter diagram).
Measures of central tendency- Calculation of Mean, Mode, Median

Unit -V
Introduction to computers types; Components of computer (Input unit, Memory,
Central Processing Unit, Output unit). Problem solving with computers. Elementary
idea of memory (RAM, ROM). Uses of computers in different fields. e.g. Biology,
Medical, Environment etc.

Books Recommended:
. Ashok Verma - Animal Taxonomy

1
2. Ernst Mayr- Principals of Systematic

3. Simpson- Principals and Practices of Animal Taxonomy

4. Kapoor- Theory and Practices of Animal Taxonomy, Oxford & Ibh

5. Strickberger: Evolution, CBS Publ. 1994.

6. Douglas, J. Futuyma. Evolutionary Biology. Sinauer Associate (1997)
7. Jain P.C. : Paleontology, Vishal Publ. Co.

8
9
1

. Arora M.P.: Organic Evolution, Himalaya Publ
. Rajaraman & V. Rajaraman: Computer Primer (2nd ed.) Prentice Hall of India, New Delhi.
0. Mahajan: Methods in Biostatistics, (4th ed.) Jaypee Bros. 1984



Sri Dev Suman University, Badshahithaul, Tehri Garhwal
PRACTICAL SYLLABUS B.Sc. First Year (Zoology)

A. Non-Chordata:

Kingdom Protista: Amoeba, Euglena, Plasmodium, Paramecium

Phylum Porifera: Sycon (including T.S. and L.S.), Hyalonema, and Euplectella

Phylum Cnidaria: Obelia, Physalia, Aurelia, Tubipora, Metridium

Phylum Platyhelminthes: Liver Fluke, Taenia solium and Study of its life history stages
(Liver Fluke, Taenia solium)

Phylum Nemathelminthes: Male and female Ascaris lumbricoides

Phylum Annelida: Aphrodite, Nereis, Pheretima, Hirudinaria

Phylum Arthropoda: Palaemon, Cancer, Limulus, Palamnaeus, Scolopendra, Julus,

Apis, Peripatus

Phylum Mollusca: Chiton, Dentalium, Pila, Unio, Loligo, Sepia, Octopus

Phylum Echinodermata: Pentaceros, Ophiura, Echinus, Cucumaria and Antedon

An “animal album” containing photographs, cut outs, with appropriate write up about the
above mentioned taxa.

B. Cell Biology and Genetics:

1. Cell Structure and Cell Division- Prepared slides/photographs

2. Preparation of giant chromosome

3. Preparation of onion root tip for the stage of mitosis

4. Using suitable examples of Mendelian Inheritance and gene interactions verify the results
through Chi-square test.

5. Study of Human Karyotypes (normal and abnormal).

C. Evolution:

1. Study of fossil evidences from plaster cast models and pictures

2. Study of homology and analogy from suitable specimens/ pictures and charts:

3. Phylogeny of horse with diagrams/ cut outs of limbs and teeth of horse ancestors

4. Darwin’s Finches with diagrams/ cut outs of beaks of different species

5. Visit to Museums, National parks and sanctuaries and submission of report.

B. Biostatistics

Practical application of statistics- Data presentation (Bar diagram, Histogram, Frequency
distribution curve and scattered diagram), Measures of central tendency (Calculation of
Mean, Mode, Median).

C. Computer application

Practical demonstration —preparation of Power Point presentation, Spread sheet, Chart and
Design etc.

Distribution of marks: Duration 4 hrs.

1. Spotting (10) (Protozoa to Echinodermata)
2. Exercise on Cell Biology

3. Exercise on Genetics

4. Record and Collection

5. Viva Voice

6. Sessional Marks

Total 50



Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. 2" Year (Zoology)
Paper 4™: Chordata

Unit- I
Protochordates: General features and Phylogeny of Protochordats. Body organization
of Balanoglossus, Herdmania and Amphioxus.

Unit - 11
Agnatha: General features of Agnatha and classification of cyclostomes up to
Classes, Comparison between Lampreys and Hagfishes.
Pisces: General features and Classification up to orders; Scales and fins of fishes, Hill

stream adaptations

Unit - ITT
Amphibia: General features and Classification up to orders; Parental care; Neoteny
Reptiles: General features and Classification up to orders; Poisonous and non-

poisonous snakes; Biting mechanism in snakes; Venum and antivenum.

Unit - IV
Aves: General features and Classification up to orders; Feathers in Birds; Adaptations
for aerial mode of life;

Unit - V

Mammalia: General features; Origin of mammals; distribution and affinities of
Prototheria, Metatheria and Eutheria; Aerial and aquatic adaptations in mammals.

Books Recommended:

1. Pandey B.N. and Mathur V. Biology of Chordates, PHI Learning, 2018

2. R.L. Kotpal: Modern Text-book of Zoology, Vertebrates. Rastogi Publication.
3. E.L. Jordan and P.S. Verma: Chordate Zoology. S. Chand & Co. Ltd.

4. Hildebrand: Analysis of Vertebrate structure.

5. Romer & Parsons: The Vertebrate Body, Saunders.



Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. 2" Year (Zoology)
Paper 5™: Animal Physiology & Biochemistry
Unit - I
Digestion: Intracellular and Extracellular digestion. Digestion and absorption of
Carbohydrates, Lipids and Proteins.
Respiration: Pulmonary ventilation, Respiratory volumes and capacities,. Transport of

Oxygen and Carbon dioxide in Blood. Dissociation of oxyhaemoglobin

Unit - II
Circulation: Composition of blood; Blood coagulation; Structure of Heart; Origin and
conduction of the cardiac impulse, Cardic cycle.
Excretion: Structure of nephron; Physiology of urine formation

Unit - ITT
Nervous system: Types of neurons; Myelinated and non-myelinated nerve fibres.
Initiation and conduction of nerve impulse; Resting and action potential; Synapse and
chemical transmission.
Muscles: Types of muscles; Ultrastructure of skeletal muscles; Molecular and

Chemical basis of muscle contraction; Brief idea of tetanus and fatigue

Unit - IV
Carbohydrates  Metabolism:  Glycolysis, Kreb’s Cycle, Gluconeogenesis,
Glycogenesis and Glycogenolysis; Lipids: Biological significance, structure and
classification.

Unit-V
Proteins: structure and classification; Transamination and Deamination
Enzymes: types and properties, factors affecting their functions. Mechanism of
enzyme Action,

Books recommended:

1. Singh & Neeraj: Graduate Animal Physiology & Biochemistry, Vishal Publ

2. Prosser and Brown: Comparative Animal Physiology, Wiley.

3. Nielson: Animal Physiology, Cambridge.

4. Jain A.K: Textbook Of Physiology 6/E, Avichal Publishing Company

5. Conn and Stumpf: Outlines of Biochemistry. John Wiley.

6. Pandey B N: B.Sc. Zoology Series-Biochemistry, Physiology, Endocrinology; Tata
McGraw Hill Edu Pvt. Ltd. N. Delhi



Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. 2" Year (Zoology)
Paper 6™: Molecular Biology, Biotechnology and Microbiology

Unit I
Structure of DNA: nucleosides, nucleotides, polynucleotide chain, Watson and Crick
DNA double helix model. DNA as genetic material, Packaging of DNA, Types of
DNA

Unit IT
Enzymes involved in prokaryotic and eukaryotic DNA replication; Mechanism &
Type of replication.
DNA damage and repair: causes and types of DNA damage, mechanism of DNA
repair:

Unit 111
RNA: Structure and types of RNA, Clover leaf model of tRNA,
Transcription in prokaryotes: Prokaryotic RNA polymerase, role of sigma factor,
promoter, Initiation, elongation and termination of RNA chains.
Processing of pre-mRNA: 5’ cap formation, polyadenylation, splicing, rRNA and
tRNA splicing.

Unit IV
Biotechnology: Definition and scopes; Enzyme used in genetic engineering,
Recombinant DNA technology, DNA fingerprinting. A Brief knowledge of PCR and
its significance.
Biotechnological innovations in the area of medical, agriculture, industrial and
forensic sciences

Unit V
General account of Cyanobacteria, fungi, yeast and viruses,
Bacteria: Structure, classification, nutrition and reproduction.

Books recommended:
1. Alberts et al.: Molecular Biology of the cell. Garland Publ., New York.

2. De Robertis- Cell and Molecular Biology
3. Friefelder: Molecular Biology. Narosa Publ. House.
4. Smith: Biotechnology. Cambridge.

5. Verma, P.S. and Agrwal, V. K. Cell Biology, Genetics, Molecular biology,
Evolution and Ecology (S. Chand & Co.)
6. Tortora- Microbiology: an Introduction



Sri Dev Suman University, Badshahithaul, Tehri Garhwal
PRACTICAL SYLLABUS of B.Sc. 2" year (Zoology)

A. Chordata:
Protochordata: Balanoglossus, Herdmania, Branchiostoma, Agnatha: Petromyzon
Pisces: Sphyrna, Pristis, Torpedo, Labeo, Exocoetus, Anguilla,Tor putitora, Hill
stream fishes
Amphibia: Ichthyophis/Ureotyphlus, Salamandra, Bufo, Hyla, Axolotal larva
Reptilia: Chelone, Hemidactylus, Chamaeleon, Draco, Vipera, Naja, Crocodylus,
Gavialis
Key for Identification of poisonous and non-poisonous snakes
Aves: Study of six common birds from different orders
Mammalia: Sorex, Bat, Funambulus, Loris,
An “animal album” containing photographs, cut outs, with appropriate write up about
the above mentioned taxa.

B. Physiology
Preparation of hemin crystals, Estimation of Haemoglobin percentage, Blood group
test
Examination of permanent slides of spinal cord, duodenum, liver, lung, kidney, bone,
cartilage etc.

C. Biochemistry
Identification of unknown carbohydrates in given solutions (Starch, Sucrose, Lactose,
Galactose, Glucose, Fructose)
Colour reactions to identify functional group in the given solution of proteins
Study of activity of salivary amylase under optimum conditions

D. Molecular biology and Biotechnology:
Study of Watson & Crick Model of DNA through model/photographs
Study of Clover leaf structure of tRNA through model/photographs
Agarose gel electrophoresis of genomic DNA & plasmid DNA
Preparation of restriction enzyme digests of DNA samples

E. Microbiology
Media preparation and sterilization, Gram’s staining of Bacterial Cell

Distribution of marks: Duration 4 hrs.

1. Spotting (05) 15

2. Exercise on Molecular Biology/Biotechnology 05

3. Exercise on Immunology 05

4. Exercise on Microbiology 05

5. Record and Collection 05

6. Viva Voice 05

7. Sessional Marks 10

Total 50

10



Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. 3" Year (Zoology)
Paper 7™, Endocrinology and Applied Zoology

UNITI
Basic idea of endocrine, paracrine & autocrine secretion. Mechanism of action of
hormones. Structure and function of Pituitary, Thyroid, Adrenal, Pancreas, Testes
and ovary. Hormonal control of menstrual cycle

Unit II
Structure and function of Pituitary, Thyroid, Adrenal, Pancreas, Testes and ovary.
Hormonal control of menstrual cycle.

Unit III
Sericulture: Types of silk worms (Mulberry & Nonmulberry), Rearing of Mulberry
Silkworm
Lac culture: cultivation practices of host plants, extraction and uses of lac

Unit IV
Medicinal Pests: Identification, Characteristics of Mosquitoes, Housefly, Bedbug,
Sand Medicinal Pests fly, Human lice, Tse Tse fly, Rat flea

Unit V
Aquaculture (Fish Culture): Monoculture and composite culture.
Hatchery management — development of fish hatcheries, types of hatcheries,
production of spawn, fry and fingerlings, Pond management and fertilization - pre and
post stocking management.
Induced breeding with special reference to Indian major carps.

Suggested Readings

Hadley, M.E.: Endocrinology. Pearson Education Pvt. Ltd. Singapore.
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Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. 3" Year (Zoology)
Paper 8™: Ecology, Conservation Biology and Animal Behaviour

Unit -1
Ecology: Definition, scope and importance,
Introduction to laws of Limiting factors: Liebig’s law of the minimum, Shelford’s law
of tolerance. Factor interaction

Unit -1T
Biogeochemical cycles: Concept and types of biogeochemical cycle (Water, Carbon,
Nitrogen and Phosphorus cycle

Unit -111
Ecosystem concept: Component & types (Grassland, Forest, Pond, River); Abiotic,
biotic & edaphic factors and their interdependence,
Energy flow in ecosystem. Primary and secondary productivity. Food chains, food
web and ecological pyramids

Unit -IV
Conservation Biology: Definition & scope. Concept of biodiversity; Biodiversity as a
resource; Biodiversity loss and its Causes.
Conservation & Management of Biodiversity. Concept of Protected Areas: Ex- situ &
In-situ Conservation. Biodiversity hot spots.
India’s wildlife: Habitats & Distribution; Protected areas: National Parks &
Sanctuaries.

Unit-I1I
The science of behaviour: History, scope and terminology. Biological rhythms.
Biological Clock. Circadian rhythms and their synchronisation seasonal rhythms.
Photoperiodism

Recommended Books:

1. Alcock : Animal behaviour Sinaur Associates, Inc. 1989.

2. Drickamer & Vessey: Animal Behaviour: Concepts, Processes and Methods (2nd ed.)1986
3. Goodenough et al.: Perspectives on animal behaviour. Wiley & Sons, New Youk. 1993.

4. Grier : Biology of animal behaviour, Mosby 1984.

5. M P Arora. Anilam behaviour. Himalayan Publishing house

6. Negi: An introduction to Wildlife Management, 1983.

7. Negi: Himalayan Wildlife: Habitat and Conservation. 1992. Indus Publ. Com., New Delhi.
8. Pullin: Conservation Biology, Cambridge, 2002.

9. Rawat & Agarwal : Biodiversity: Concept, threats and conservation.

10. Sharma, High Altitude Wildlife of India. Oxford 7 IBH Publ. Co. Pvt. Ltd. 1994.
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Sri Dev Suman University, Badshahithaul, Tehri Garhwal
B.Sc. 3" Year (Zoology)
Paper 9™: Developmental Biology and Toxicology

Unit - I
Gametogenesis: Spermatogenesis in mammals, Morphology of mature
mammalian spermatozoon: Oogenesis in mammals, Vitellogenesis in birds.
Fertilization: external (amphibian), Internal (mammals), Block to polyspermy

Unit - II
Early Development of Frog and Human: types of egg; patterns of cleavage; role of
yolk during cleavage; Morphogenetic movements; Development up to formation of
gastrula.
Neurulation in frog embryo, Extra embryonic membranes.

Unit - IIT
Implantation of embryo in human; Types of placenta on the basis of histology;
Formation of human placenta and its functions.
Elementary concept of primary organizer; Induction. Differentiation and
organogenesis of vertebrate eye.

Unit - IV
Definition, history, scope of toxicology.
Classification of toxic agents, natural toxins, food toxins, and chemical toxins
Environmental toxicology of heavy metal (lead)

Unit - V
Air pollution-types of air pollutants, their effects and remedial measures.
Water pollution- types of water pollutants, their effects and remedial measures.
General introduction to pesticides;, herbicides, fungicides, and insecticides

Books recommended:

1. Jain P C . Development Biology.

2. Gilbert, Developmental Biology. 3rd ed. Sinauer, 1991.

3. Berril: Developmental Biology, McGraw-Hill. Indian ed. 1974.

4. Laycock, J.F. and Wise, P.H.: Essential Endocrinology. Oxford University Press.
5. Hadley, M.E.: Endocrinology. Pearson Education Pvt. Ltd. Singapore
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PRACTICAL SYLLABUS of B.Sc. 3" Year (Zoology)

A. Endocrinology
Study of slides; pituitary, adrenal gland, thmus, testes, ovary
B. Ecology
Models Based on different aspects of ecology.
Population study of available terrestrial and aquatic animals
Physico-chemical study of soil and water (pH, DO, Free CO2, Turbidity etc)
Study of an ecosystem, its biotic components and food chains
C. Animal Behavior &
Models Based on different aspects of animal behavior.
Study of Birds Nest showing Nesting Behaviour
Experiments related to learning bhaviour/conditional learning.
Conservation Biology: Definition & scope. Concept of biodiversity; Biodiversity as a
resource; Biodiversity loss and its Causes.
D. Conservation Biology
Study of Biodiversity hot spots with the help of maps..
Study of Protected areas: National Parks & Sanctuaries with the help of maps.
D. Developmental Biology
Frog - Study of developmental stages - whole mounts and sections through

permanent slides — cleavage stages, blastula, gastrula, neurula, tail bud stage,
tadpole-external and internal gill stages.
Study of the different types of placentae- histological sections through
permanent slides or photomicrographs.

E. Toxicology

Distribution of marks: Duration 4 hrs.

Spotting (05) 15

(Ecological adaptation, Wildlife, Animal behaviour)
Exercise on Ecology/ Conservation Biology 10
Exercise on Animal Behaviour 05

Record and Collection 05

Viva Voice 05

Sessional Marks 10

Total: 50
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