Sti Dev Suman Uttarakhand University Badshahithaul Tehri Garhwal

Proposed Syllabus: Chemistry Conrse for M, Se. students (Semester Wise)

OBJECTIVE OF THE COURSE

To teach the fundsmental concepts of Chemistry and their applications a¢
pertaimng 1o M.Se. (2 Year Degree Course) in the cibicct of Chemistry has heen prepirs .
as per provision of the UGC medule and demand of the academic environment. The
syllabus contents are duly nrranged unit wise and contents are included n such a manner
that due mmportance is given to requisite intellectual and labaratory skills.
course of chemistry consist 01 2 year - course with semester system-in all 4 semesters G
SEMESIET I @ year)

Total marks: 2000 (1000 per vear and SO0 per semester) of core and elective disciplines
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MSe SEM 1T ISPECIALIZATION IN PHYSICAL CHEMISTRY]
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e Speciscony CHCoa | 80 | 20

3 ‘\mﬂ\uuﬂ umm: slry CHC307 RO | 20

303 Chemisty of Biological System 1 CHE0S LT 20
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Uiy Nuclear Chenistry CIE306 | 80 20
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. Paper - Paper Max Marks
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! Spectroscopy & Diffraction methed CHC401 80 20
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i Enviomnental Chemsiry CHEQHY gl o 807 i)
Ly Project woek / Disserranion CHEAR 80 2

3 Lab Course {Inorganic) ILHLJQP j RN 20
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Abbhreviastion:

CHC = Chemistry Core course CHE = Chiemistry Elective Course
Note:

In 111 and IV semesters, the candidate shall have to opt for one elective papers of a
particular specialization (Inorganic/Organic/Physicul). The candidate shall not be allowed
o opt clective papers from different specializations. Five lab experiments framthe list of
expenments given in the svilabus is the minimom requirement, He/ She van opt for
Project/dissertation as an elective paper. The topic of the project 'Milv be decided hy the
Project Supervisor. Marks awarded for the praject w;)}'r'k shall ‘be baséd on the

novelty/quality of project work: it's presentation/viva-voice and social applicability,
HeShe will have to submit the projecdisseration . not later ‘than the date of his/her
practical examination,




SEM 1
(1) Inorganic Chemistry (CITCI01)

1. Stereochemistry nnd Bonding of
ar Main Group Compounds
Origm \‘f_ VSEPR theory and s significance i maln group struetirl chemistry, strogture Alf
SEuTele By DL ICK O s, OSE L Neb, and e, dirpa honds, Bent raile and energetic @
hybridizanon, some simple reactions of cavalently bonded molecules,
b)Y Metal Barides, metal envbides and metal witrldes .
Metal bondes, carbides and nurides preparanon, propertics, structires aml application.

2. Metal-Ligand bonding in Coordinativn Chemistry
Crysial field theary, facters aflecting the magnitade of AU, Consequences of crystal field iplmfng.
Ments snd hnations of CE1 JahneTeller distantion and its consequences on complex formation.
Evidence ot covalent ¢haracter in Mel-Lipand bording. Molecular orbital theory s applied to
octhedral, wirahedral and square planar compleass

3. Mtetal Ligand Equilibria in Solution
Concept of thermedynamic end Kinetic stabilities of metal edmplexes. Stepwise and -overdll
formation constants and their correlstions, wrends’ in stepwise constants, factors ‘aﬁf:ﬁ;mg the
stability of meral complexes with reference to the muture of metal inn and ligand, chelate effect.and
its thermodymamic origin, determination of hinary formution constamits by pH-merny -and
spectraphotometry

4. Reacrion Mechanism of Transition metal Complexes R
Encrgy profile of a reaction and reactivily of mesal complexes: Inert and labile complexes. Ligand
substitution reactions in octahedral complexes oo SN1.SNZ and SNICH- mechanism Anation
reactions without metal ligand bond cleavage, Electron tramsier mns;ﬁo’m(f«’.cd_m reactions). Outer
and oner sphere mechunism {OSM and 1SM1Reactions of coordinated flgands. Substitution
rezctiuns in squerc-planer complexes,
Books Recommended: e, i .

1. F. A Conon. G, Wilkinsan, C.A. Murilio i M. Bochmann, Advimee Inorganic
Chemistry. John Wilsy & Sons , New York. —

2. 1. D. Lee, Concise Inorganic Chemisiry, Oxford University Press,

3. Atkins, Overion, Rourke, Weller anil Armstrong, Inorganic Chemistey, Oxford: University
Press; v , v Yo g o s St i

4. 1 E. Hubeev. E. A Keiter and R. L. Keiter, Inorgenic Chemisiry Principles of Structure
and Reactivity, Pearson Badueution.

5. W, W Porterfield, Inerganic C‘hcml\sn_:':;!x i.?guﬁed Approach, Elsevier,

6. Cr. Wulfsberg, Inorganic Chenistry, ‘*'{"'“?”‘ﬂ‘;?‘ ; N

7. G, L. Miessler and D, A. Tarr, Inorganic Chemistry, Pearson Educarion.

(11) Organic Chemistry (CHC102)

. Nature ol Bonding in (’)rgnnic'Mnlu‘cule&f o B
Delocatized chemical bonding conjugation, vross conjugation. resonance, hyperconjugation,
handing i fullerencs, tauromerism. Arometeity in benzenoid and non-benzenaid compoynds;
ahernant - and nonalterngnt hydrcurbons, Hilckel's rule, energy level of * .molocular orbitals,
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ANNUINCL, Antianwivating ‘ -
CURINANCI, aromaticity, homo-aromaticity, FMO approsch fond weaher the

covakont band, add: h YA (s
W AGAHON compasingds, crown ¢ther complexes anderyptands, inclusion compouads,

eveindeniring «
CITRJEXIING, catenanes and rotaxanes

Stereochemistry of Organic componnile

x\’n\h‘\“(h! S . : ¢ H
A vimmetny and chinality: symmetny operations and svimmetry elements, poinr group

wiostli Nieation,
) ¢ chifal centres. Configuation, nomenclature, D, L. R, S and E. ¢
RO ; N —— ' ¢ rons

rmenclatuee. Anial and planar chiality amd helivity (P & M), stereochemistry and configurations
of  allenes,  spiranes,  alkylidene, biphenyls

N | gy
CLRSNIIAanon  an LAV ¥ . ! 4 - 3 5
d 8 TRy number Segeoisomeriste Classilication, racem

1 et ke t1)
TR A “‘k s W ﬂn AT, |\\\1 OF 11O

» cyeloalkanes, sdamantanes.  catenanes.
(arropisomerisml, - bridged  biphenyls,  ancs compounds and  cyciophancs Topicity and
PrOIN revisNmerism: Topiiny of ligands and faces and their nomenclature, stercogenisity.
Cyvlosteravisomeniim: contipunations. conformations and stability of cyclohexanes, (MENO- di-
amt irssebstitpted ). ayelohenenes, avclobexanones. halooyelohexanones, decalines. decalols.
Cacalones. Asymaemie imduction; Cram's, Pretog’s and Horeans nules, Dynamic stereochemistry
teyehe and acyclich. Stervachemismy of compounds containing N, S and P. chirogenicity. pseudo
FImman and steragenic centre. Stercoselectivity,  stercospecificity, regioselectivity  and
chemasshoctiviny, Enantiomeric and dissteriomeric excess.

Reactinn Mechanian: structure and reactivin

Types of mechanisms, types of reactions, thermodynamic and kinctic requirements, kinctic and
tharmadynamic comrol, Hammaond's  postulate,  Curin-Hamment principle. Potemtial encray
diggrams, rransition states and intermediates. methods of determining mechanisms. isolope eIfects.
Etfect of strocture on reactivity - resonance and feld effécts, steric effect. quantitative treatments
Hxmmen cquation aad linear free onerpy relativnship, substituent and reaction censtants. Taft
oguation '

Alipharic and Aromaric Nocleophilic Suhstitution and Mechanism of Carbocationic
rearrangement reactions 2 T

The SN, SN, mixed SN' and SN°. SN' and SET mechanisms. Nucleophilic substitution 2t and
alfviic, alipharic trigonal and a vinyvlic carbon. Reactiviry effects of snbstrate structure. amacking
mucleophile. Kayiop group and reaction wedinmy phase transfer catalvsis and ultasound, ambident
nucleophile. regioselectivity. Neighbouring group mechanism, neighbouning group participation
by and  honds. anchimenc assistance. Classical and nonclassical earbocations. phenoniimm

1ens, Nordomy | syaiem.

inacol-Pinacolone  rearranpement. Wagner-Meerwein  rearrangement,  Bensilic acid
rearrangerment. Allvlic reamangement. Hofman recction. Schmidt reaction, Brever- Villicer
oaidation, Cumene-Hydroperoxide rearrangement, Curtius rearmangements, [ossen rearrangerment,
Dakin rezction, Application of NMR Spectroscapy in derection of carbocarions.

BOOKS SUGGESTED:

Jerry March, Advanced Organic Chemistry Reactions, Mechanism and Structure, John
Wiley.

R T. Morrisen and R. N. Boyd, Organic Chemistry, Prentice Hall.

¢ K. Ingold, Structure and Mechunism in Orpanic Chemistry, Comell University Press,
S. M. Mukberjiand 8. T". Singh, Reaction Mechanism in Organic Chemistry. Maemillan.
D). Nasipuri, Stereochemisiry of Organic Compounds, New Age International

P, $. Kalsi. Stereochemistry of Organic Compounds, New Age International.

§. M. Mukherjee, Perieyclic Reactions. Macmillan, India.

r. A. Curey and R. J.Sundberg Ady anced Orgunic Chemistry, Plenum,
Benjamin,'?».{adem Organic Reactions, HO House,

10, Ernest L. Eliel andSamugl H. Wilen. Stercochemistiry of Organic Compounds, Wiley
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Emest LElel, Stereachemistry of Carbon Compounds, Tata McGraw Hill.

(1) Physieal Chemistry (CHC103)

Quuntum Chemistry
independent and

Introduction: De Brglie's equation and its physical significunce. Time s
¢ ; rantur

dependent forms of Schrdinger equation, Operator and their algebra, Postulates of
mechanics. Particle in one, two and three dimensional box, Harmonis ascitlator. Rigid i
Hadrogen atom and shapes of orbitals,

Approximate Methods: Approximate methods of quantarm mechanicy: Variationa! method and
Perturbation theory upto second onder in enerpy and spplications (Helium otim).

Angular Momentum and  ewgen Tunction. | adder operator, Addition of angular and Spin
momentum. Pauli exclusion principle. Fermions and bosans,

Chemical Bonding: Valence bond (VB) and malecutar orbil (MO approaches. VB treaunent of
Hydrogen matecule. Bonding and antibonding MO according to LCAO method. Huchel molecular
achital (HMO) theory and its application to ethene, humdicné ele,

Chemieal Thermodynamics

Basies of thermadynsmies (laws of thermadynumics ), Partial molar properties: Chemical potential
and s determination and appheations, . ,

Concept of fugacity and its dererminanon: Activity and activity coefficrent. Debve-Huckel theory
for sativite coctiicient of electrohtic selutions, Tenic strength.

Chemical Dynamics _

Arrhenins equation, Kinctics of bimolecular reactions; Collision theory of reaction rates.
Activated complex theory. Kinetics of unimaleculsr reactions: Lindemann-Hinshelwood theory,
RREM treatment. S

Kinctie of Chain Reactinns: ngfrogcﬁ-fbmmiixé reaction. pyrglyvsis-of “acetaldehyde.
decamposition of ethanc. ' -

Kinctics of photochemical reactions: Hydroges-bromine and hydrogen—chlorine phutochemical
reactons. . e

Oscillstory reactions: Belonsov-Zhabotinsky resction

Surface Chemistry and Micelles _

Adsorption: Thermodynamics and kinetics af adsamtion.. BET meshod and ir's applications for
estimation of surface drea, | letervgeneous catulysis.

Micelles; Coucépt of Micellizuion, Critieal micellar concentration (CMC). Factors arfecting
mitcelles formation. Thermoilynamics of micellization, Soluilization. Reverse micelles.

BOOKS SUGGESTED:

Phyvsical Chemistry, P.W, Atking, ELDS.

Introduction o Quintum Chemistry. A K. Chandra. Tata McGraw Hill.

Quantum Chemistry, Jrn N, Levine, Prentice Hall, Cuulsen's Vidence, R. McWeeny,
ELBS. \

8. R. Puri. L, R. Sharoa xnd M. S. Pathaia, Physical Chemistry, Milestone Publisher &
Distributors, New Delhi. _ _ I ‘

K. 1.. Kapoor, Physical Chemisiry: Macmiltan Publishers India Limited.

K. 1 Laidier, Kinctics, Pearson Educatian [ndia.

(IV) Group Theory and Analytical Techniques (CIEC104)




Symmetry anid Gronp Theory in chemistry

Syt Point symietny

“ - i «.

CICMSNS amd L)\ eIy o tation Detimation of group. ;.,hgrnn{) ! Ly

groups (Co, Uy Cono Do only) Charactes tahle. ”'“”} e
! H Ay it

and N1, Gireat orthogonality theorem (without denyation) B8

Bhoas of group theoty in IR and Remvan qpeciroscany

Broup. Matrin represeitition of
representation of {case vl 1].0

applications. Applic

Chromatagtaphic and Radio Analsticnl Methods

" . > t ‘ " 4‘.
Basic principle and tpes of hromatogruphy. Principle, instrumentation and upplications of GC
. W e ; : i . :
’ s %” l,\, (L RA T '\‘"(‘\L,\ﬂl\gl‘ \‘hn}.ﬂ\g“‘\F';dp“\v_ \ an_‘)cr‘n"tr cq"g';(_y!‘[ (\\_I”'\IH" l'k"l\ )

Nuclear reactions and radiations. Measurement and detection of radiation. Principle of Tutopic
daletion mehod 3nd Neutron activation anlysis tINAA)

Microwave, Infrared, Raman Spectroscopy

Classification of molecutes. Principle ol rotational spectrascopy. Fnergy, selection rule and
spectroscopie frequency of rigrd and non-ngid distomic rotator, Population of states. Stark effect
Anpheatian of MW spectroscopy. Bifect of isotopie substitution,

Principle of vibeational spectroscopy. Morse function and diagram. Vibrational energics. selection
rules for distomic harmonic and anharmenic oscillator, Overtones, hot hands, P-Q-R branch fines
Humdrmental modes of vidrations, fundamental frequency and factors effecting it. Applications of
IR, FTIR and its advantages,

Clessical and Quantum thearies of Ramay effect. Pure rotetional, \‘x”bmtigggal and ‘ratatienal-
5 3 o 6 [ A 2 s
vibranions! Raman spocrroscopy. Stokes and antistokes lines. Mutual exclusion prnciple.

Apphcstans.

Atemic und Molecular Spectroseopy

Enermies of stomic orbitals, Spin-and angular vector coupling for p” and d system. Speetra of
hyvdrogen siom &nd alkali metal atoms. Frank Condone principle. Electrenic spectrum of dimomic
malecnies” Vibrationz] (coarse) progressions and Rotatonal [ine structures. Eimtein’s coelficients.
Fluorcscence, Phosphorescence end Stimulated emission.

Books Suggested: ‘

1 Modem Spectroscopy. LM Hallas, John Wiley.

2. Physical Methods for Chemistry, R.S. Droge, Ssunders Company,

3, Chesnical Applications of Group Theory, LA Cotlon,

2 Tmtroduction of Melccular Speormiacopy, UM, Barrow, MeGraw Hiil,

3. Basic Prinzipies of Spectroscopy, R Chang, McGraw Hifl

6. Symmetry ind Spectrosgopy of Molecules, K. Veera Reddy, New Age laterational,

(V) Lab Course (Inorganic, Organic and Physical) SEM [ (CHC10P)
(2%6 hours)

1{=). Qualitative Analysis )
CQualitative analysis of mixtures by semi-micro methods comaining not more than 3ix cations and
anions including:

(i) Rare-carh slements

{ii1. Amons, which have not been done in under graduate practicals
{ifiy. Insolubles

Y \ \"\ Y
Fifege ¢ i oA s i o, VY

1 =20 marks

1 i @ 4
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2.

(}z). Chromawgraphy
Separation of cations and anions e

3 ey PRI hy
i ‘ aper Chromatographs, Thin 1ayer Chromutgrape
on bExchange ¢ hrovmatagraphy

2{n). Qualitative Analveie

2(4). Q . §4 L1 ar Higurd
Separation, purification and identificariom of coriportids of binery mixiure (el *"f i

i } 1 8 bai ‘ L KR,
and salid) using 110 and Paper Chromatogeaphy, Uhemical tegts and spectrose Gudrtay

by Organic Syniheais

{#10 marks
Actny istion: Acen lation

Lhsadation: Adipie serd Wy chromic seid vetdatioon of wveloheeann]

Gingnard renctiom Synthesis of tphens bmctbano! froom benzose acld
Sandmever roaction: p-Chlorotohiene from polucne

Ha) Chemieal Kinetics

i ‘ fa
Determination of the efect of (w) Change of temperatnte (b) Change of concentration i g

) A : " oy by i an
reul catalyst and (¢} donic strength of the media on the velocity constant of Hydrolysis of
Csier o reactons

Determinstion of the veloeny constant of havdeolysis of an ester

. . f ! d p
Dietermination of the rate constant for the oxidation of iodide fons by hydrogen peroxide studying
the Kimeties of the reaction.

Plowang ok reactions (Ref: Fxperiments in Phyvsical Chemistry by Shawmaker).
Determination of the primary salt effect on the kinetics of ionic reactions and tasting of the
Bronsted relationship (iodde jon is onidized by persulphate ion).

(b). Flectrochemistry 115 marks
Conductnmetry

Determmnium of the velocity constani, order of the reaction tmd energy of activation for
saponification of cthy! acetate by sodium hydroxide conductometrically

Determination of soluhiliy and solubility product of sparingly saluble saits (c.g.. PbSO4. BaSO4)
conductometncalhy

Dctermination of the strength of strong and weak acids in & given misture conductometrically.

To sty the effect of solvent on the conductunce of AgNO3CH3COCH uid 1o determme the
degroe of dissocistion and equilibrium constent in different solvents and im their mixtures {DMSO,
DME, dlonane. acetone, water) and to test the validity of Debye-Huckel-Onsager theory.
Determination of the activity coelTicient of zine iens in the solution of 0,002 M zinc sulphate using
Debve Hucke!'s limiting law.,

4. Viva P paaxiss

<R d 15 marks

SEM 11

(1) Inorganic Chemistry (CHC201)
Flectronic Spectra & Magunetic Properties of Transition Metal Complexes:

Spectroscopic ground states correlation. Orgel and Tanabe-Sugano diagrams tor transition meral
complexes (d'-d° stutes). calculations of Dy, B and [ porameters, charge tronsfer spectra

spectroscopic method of assignment of absolute configuration in optically active metal chelstes

and their sierenchemizal information, magnetic properties of complexes of various geomatrics

based om CHT, spin free- spin paired equilibrium in octabedral stereochemisiny. anomalous

magnetic momeits, mignetic exchange coupling and spin crossover,

Metal -n Acid Complexes and Orgunometallic compounds

~ .
glirage Y g“’;\i_mm.u-—« L"AN\*—
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electron Vigands (nlcfink and weehvkenkc complexed). three eleeetn Fgandt { y (farrocene

Fivave ) A0y A
four clectron Tigand (tadiene bnd tveloinadione compleves), five etecrrent T
compleyes

A Metal Clusters, Falvnvametatates ani 6licatee
iy i ,qnl'

Higher bormiee  cxrborance,  metalichveanes and  metalhe arheraned Metat arboy s arsl
mctathalide cluvers Ulustersaith mets) metal muftiphe s Laogerty ard hetervpoly ** "tmtr;
salts (o amione) with awecinl reference to venadive. Mol Idermem amed FAgEER Nowmetel )
laiailfication, preparstion and sttt wepete of ety seide arad pw"\ an

4. Sillcare
P‘I‘i"h'!r”‘\"« af sihostes, Strectere and \‘"‘“ﬁt’ﬂ!iﬂ*ﬂ (\f slicates Ashestoy, lfﬁh'ﬂ .m] U"fﬂﬂmrms
a6 sificae materiaty. Siliceted in technologs
Books Recommended: it golk

L F A Loton G Wilkinson, CA. Murillo amd M. Rochmann, Advance Inorganic Chemistry, Joon
Wiley & Soas | New Yirk

21D er Conone Imorgamic Chemistry, Onford University P'ress. ol

1 Athme Oherton, Rourbe, Weller and Armstrong. Inorganic Chemistry, Oxford Usriversity Prew.

& ) F Hahoar.t A Keiterand R L. Keitet, Inorganic Chemistry Principles of Structure and
Remetnany, Boarson BEducanon

< WoW | Parmerfickd, Inorganic Chemistry: A Unified Approacly Elsevier.

f G Wulfsoerg. Inorpanic Chemistry, Viva Books.

~ G 1. Micssler and D. A. Tarr, Inorganic Chemistry, Pearson Fducation.

L T
(11) Organic Chemistry (CHC202)

1. Free Radical Reactions
Types of free radics] reactians, free radical substirution mechanism. mechanism of an aromatic
suhsmate, neighbaring group assistance. Reactivity for aliphutic and aromatic substrutes 2t a
hridpehead Reactiviny in the ataching radicals. The effect of salvents on reactivity. Allvlic
halogenation (NBS). oxidatien of aldelydes o carboxylic acids, guto-onidation, coupling of
alkyoes and arvimion of zromatic compousnds by diszonium salts. Sandmeyer reaction. Free radical
rearreugement. Hunsdiecher reaction.

= Electropbilic substitution reactions of
&) Aliphatic Organic Compounds ]
Biomoleculer mechanisms-SE2 and SE 1. The SE1 mechanism. electrophilic substitution
socompanied by double bosds shifis. Effect of substrates, leaving group and the sohvent polarity on
the reactvity

b} Arumatic Organic Compounds

Ommzfzmn end reactivity ) ETETE profile dmgrams;f‘l‘lhc ortho’para ratio, ipso anack, oricatation in
other 'nng syslems, Quanmw?v Irﬁalms‘m of reagtiviny in substrate and eleerraphiles. Diszonium
coupling. Vilsmeir Haak reaction, Ganermann-Koch reaction.

1 Addition Reactions and Elimination Reactions

A b f‘_.\ WY
glezRe (\__‘L“—&»' ,M“:—v‘*'-
| FOE— W o




fu) Agd i

A dition reactions of carban-carbon maltiple bonds
Mechanism and stereochemies| aspects of
and free rdi

T

: addition reactions involving electrophites. m“‘\"'“?h,h:
1ls regto- and vhemoselectivity, vrientation amd repctivity. Addition © cyclopr 'P_“m
H,\”\'%f‘“_ucn:llix\rt ot \!\‘llt‘lL‘ ) ) % “:\(](u"l?n“i{'“
Michae! reac

-

Agited sl riple honds, hydropenation of aromstic Hing
Ham. Sharpless asymmetric epaddidation

th) Addition reactions of e-hetern multiphe honds

lechanism of metal hvdride reduction of eaturated and dnsatirated carbony! compounds, acids.
AP A e . N ) o . " ; . . . oy a T* 4o
LS and nitrles: Wittig reaction Mechanism of condensation reactions involving enolates

. r } M lale : : it - este .
Knoevenapel. Claisen, Mannich Benzvin, Perkin snd Stohbe reactions. Hudrolysis o esters and
amdes. ammonolysis of esters.

(€} Elimination Reactions

The B2, E1 and E1eB mechanisms and their spectrum, Orientation of the doubly Fond. Reactivity-

effecty of substrate structures, attacking hase, the leaving group and the medium. Mechanism and
anentanon m pyoltic olimination

.‘.

Pericyelic Reactions

Molecular orbial symumetey. Frontier orbitals of ethyleng, |, 3-butadiens, 1. 3, S-hesatriene und
allyl system Classifieaion of pericyelic resctions, Woodward-Hoffmann. Carrelation disgrams
FMO and PMO spproach. Electraeyelic neastioms-conratatory and supmfacial additions, 4n, and
<12 aystems. Cycloadditions-antarafucial and suprafecial additinns, dn and 4n=2 systems, 22
addition of ketenes. 1, 3 dipolar cycloadditioms and chelemropic reactions. Sigmatrgpic
rearranpements- suprafactal and antarafpcral shiffs. of H. sigmatrapic shifts involving carbon
maisties, 3.3- and 5,5- sigmatropic rearrangements, ©laisen, Cope and az- Cope rearrsngements.
Fluaonel mimomensm. kne reaction;,

BOOKS SUGGESTED:

i ey March, Advanced Organic Chemistry-Reactions, Mechanism and Structure, John Wiley.
3. R.T. Momisen and RN, Bovd, Organic Chemistry, Prentice Hall |

3. € Kingeld Strocture and Mechanism in Orgame Chemistry, Cornell University Press,
4 S M Muolheriand S, P Singh, Reaction Mechanism in Organic Chemistry, Macmilian
5. DNasipun, Stereochemistny of Qrgsnic Compounds, New Age International’

f. P, S Kala, Swereochemisiry of Orgenic Compounds, New Age International,

7. §. M. Mukherjee, Perievelic Resctions, Macmillan, India.

% F. A Carey and R 1.Sundberg.Advanced Organic Chemistry, Plenum.:

G, Benjarmin Modern Orpanic Reactions, HO House, _

10. Fenest L Cliel andSamusl H.Wilen, Sterenchemisry of € )rg‘amﬂ Crmpaunds, Wiley:
1. Indiz

"

| Frnest 1 Eliel, Sterenchemistry of Carban Compounds: Tata MeGraw Hill,

{111) Physical Chemistry (CHC203)
1. Statistical Thermodynamics

Most probable distribution, Eosemble uyeraging. Canonical, grand canonical and micranon iyl
ensembles. Patition functions, Translitional, rotational and  vibeationy) partition finctions.
saxwell-Toltzmann, Bose-Finstein and Fermi-Dirac Statisties. Thermodynamie PIOBAriE A
partition functions. Applications of partition functions.

~~ '{l \ i\"‘\h i
10} raEs t\. r%____w——__w oyl R

- e JES L

3. Nan-equilibrizm Thermodynamics ; .
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PR RRAT Y g y el
oy balance equations boe diflerent dneyemaibile processes (€8 Nent 1108, glwem

s il ; af
v tinnstoanitions of the peneralized Noses and lerees, TOA i‘\J'Hllhrhtln stinn .
peg iprovity pelation:

I"h{-n Rt A 10 -, { i
. nomenalopieal  equations, mleroseopie reveralulitg ard Onaiges 4 fur
A A » { \ [ J : LI
cctokmetic phenomena, difTusion. electeie vonduction Itreversible thermody it
halogical systems, conplid reactions
Electrochomistyy
"“pu\h("‘ ||‘|',C“N;““ﬂ."

1}‘“5\:\ of electiochemistny . DebyesHugkel Onsagar  treatment for
Structure of electitiad nterfaces: Gouy, Cliapman and Sten

Ouer voltape amd potential, Theories ol wver valinge. Pachange current density.
Rotler-Vohmer equanion, Tatel plot

f}\iumgmphy thearenen! aspect Hhovie equatton, Tiall potential a1ty 18
Corrosion. Theery of cormosion, Fonms of comsion AMonitoring and prevention o

Derlyation ol

pificance. Applications
f corrodion

Macromolecules-Polymen

Classification. Kinettes of polymensation. Number snd mass avernge molccular mass. Mnlcc“lfn'
mass determination (osmometry, viscometry, . diffosion and light seattering method). Lo
configeration of macromalecules, Calculation ofaverage dimensians of various chain SUCHIres.
BOOKRS SUGGESTED:

Physical Chemisery, POW. Atkins, ELBS,

B R Puri L. K. Sharmaand M. 5. Pathnia, Physical Chemistry, Milestone Publisher &
Distributors, New Dethi. St B

K. I Kapoor, Physical Chemistry, Meemillan Publishers India Limited.

K. J Laidler.K inetics, Pearson Education India

(TV) Spectroscopy and Analytical Methods (CHEZ04) ’.

Therma! Analytical methods and NR1)

Methods of thermal analysis. Principle and instmumertation of TGA. DTA and DSC. Applications.
X-ray diffraction and Bragy's equation. Principle of XRD and its application in ¢rystal strecture
Jetermunations, Pringiple of Auper emission spectroscopy {AES),

Electron Spin Resonance (ESR) and Nuclear Maguetic Resonance Speetroscopy (NMR)

Principle of ESR, Lande's g factor. Hyperfine splitting: Application o hydrogen atom, methy| free
radical c1c.

ENDOR and ELDOR. Applications. Principle A’ NMR. Noclenr spin, Population of states. .
Saturation, Chemical shift and its meesurement, Factor affecting chemical shil, Sbiﬂ-s‘piﬁ
interaction, factors influenzing coupling constant Spin decoupling, NMR studlies of Tcled
ather than pxnmn-"(f. Prand "'P. FTNMR, advantages of FY .NMR; Instrumentation of NMR.
Applications.

Mass Spectrometry
Principle of Muss spectromelry. Mess instrumentation, Tonisation: methods: ELCCLOESE &

Deserption methods, Anatyser: Magnelig sector, Quadrupole & Fime-of Flight analyser:

Eleetrounalytical Methods
Principle of Potentiometry, Voltametry, Conductometry and pH-metry, Applications.

BOOKS SUGGESTED:

»
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4. ML Margn,
" a1 el wach ~ x
S Colin N Ham lrl !n;“] G Martin, Tleyden, Practical NMR Sprlroseony. |
' At oang | nime MMe O 4 ATV T RN A3 ) I8 Tata
MG Hill c M Cash, Fundumentals of Molecular Spectrescoqy
6. RJ Abyal
Sabraham, ! Fsehe : , i
%o A ‘ Cher and 1 | afts, Introduetion fo NAR Spectrascops. Wiley
L TWilliams, 1 FToming. Simect et : o fill
8. Willard Mentty © HREspetroscopie Methad in Ogganic Chembstry: Tatn MacCraw Hi
. fard Mertiil. Dean, Settle : s e akille
eats, Seitle, lnstrumental Method of Analydis Seventh Edition, € Hs, Putllcation
V) Lab Cours ; 5 TP
(V) Lab Conrse (Inorganie, Orgunic and Physieal) SEM 11 (CHC20P)
(206 hours)
L Quantitative Analvsis
) i / 1 AT o g . q i ‘
i\ltuan_\‘\:maie .’\ua\_\m’n O tintunes of two metnd fons involving Velumetric (tey omplexometric
Jhration using masking and demasking agents) and gravimetric anatysis:
2(a). Organic Synthesis 20 marks
:}cr::gacrhc ester Condensution: Synthesis ol ethyl-n-buty lacetoacetste by ALE. condensation.
{ anmizzare reaction: 4-Chlorabenzaldehyde as subsitale. Aromatic electrophilic Substitutions:
Synthesis of penimaaniline and p-bromoanitine. The products may be characterized by Spectral
Technigues where possible,
{b). Quantitative Analysis ‘ ' 1%20) marks
Determinution of the percemupe or number of hydronyl geoups in en organic compound by
acedy lation method. Es!.ingulim] ol mmnines‘phennls nsing bromute bromide <olutioniue scetylation
method. Determination of Toding and Supenificution values of an oil samplz. Determination of Do,
COD and BOD of water sample,
J(a).Potentiometry/pH-metry g
Determination of streagths of halides in a mixtures potentiometrically. ™
Detzrmination of the valency of mercurous lbns potentiometricaliy,
Determination of the swrongth of syrong - and weak, ecids 'in a given mixture using a
potentinmeter/pH meter.
Determination of tenperatece dependence of EMI afacell.
Determination of the Tormation constum of sitver-smmania complex . and stiochiometry of the
comples potentiometrically.
Acid-base titration in s non-squenus media using a pH meger,
Dctermination of activity and activity cosffictent of electalytes |
Determination of the dissociatinn consta nfnl’awﬁc acid Vih MBSO, DMF, acetone and dioxane by
titrating it with KOH,

'“\h&' ! 13 :.“ alal LSRR ’\" \
v .\"’!p e, i
. ) W f,‘[.LL“', \i‘} t‘ {8
’Il ‘e s WO '\
\. }\“,'\l\. .'\E.‘L{n"t”‘-') lA - !L { kls\“ ‘\ avy an

Stlversein Robert M \ BORC Compsnands, New Asre Titerpational Puahlishees, i
" ML Websster, Prameic v 0 1 ; e Aeaticny of Drganie
L “"”T‘ﬂumtqv john \\’i[{-\: | s N | t\yp|n1.':'5[u:":"|\|||(11K lelertebientin 1o 3

Determinmion of the dissociation constant of wonobasic/dibasic by Albert-Serjeant methad,
CIXIS marks

(U). Spectrophotometric {UV/VIS) Estimations

(i1 Amino acids (i A‘scorbic,. acid
(1i1) Proteins (iw:) Aspirin
(v} Carhohydrales (vi) Caffeine
(vii) Cholesterol

4. Viva 10 marks

&, Recurd 15 marks

SEM 1N
Specinlization Inorganic Chemistry

o L \Qx
b I S L ] :" \} e
S @5 YN v



td

P ‘as

2 L da il i

1.

'3.

13| rage

(1 Orgunometallic Chemistry (CHC301

ransition Metal wComplexes and met
Trameition Metal mUompleses with
divnad, arene

al compoonds with honds ta hydrogen

‘ : unsatiated arganic molecnles Alkenes, alkynes. all

features lwu\n‘::y!nmfn:” vomplenes, preparation, properties, mature of bonding and structural
DR LU AL eacthons refating to nue k on ligands andd fo

organic santhesis peunds with

V1, diene.

feaphific and electraphilic atrac

Lompounds of Metal Catbon Multiple Bonds and Metal Compa
Bands to Hvdrogen

Organic Devivatives of Metals and ATKyIsc Ay s and Acyls of Metals:

Metsl beta-diketonates and lhiw'k‘mdikt:orr;u‘ﬁ Et‘iic;{\‘ chemistry,  strictiral aspects
applications. Maal Alkoxides  general methods  of preparation, ‘ reactivity, structure
tpplications Ay ls ants and acyls of trunsition metals. nature of metal carbon bond, rovtes of
syithesis, stability and decomposition pathways und structure, alkyls, aryls and scyls of s-block
sod pblock elements. Comparison of such trnsition and_ non-transition element derivates
Qrgsnocopper in organic synthesis,

and
and

Homogeacous Catalysis and types of reactions:

Stoichiometric reactions for cutalysis, hamogencous catalytic hydrogenation, Zeigler-Narts
pobymenrstion  of olefing, catalytic  reactions  involving  carbon  mondxide  such  as
hydrocarbonylation of olefins (oxo reaction), oxopaliadation reastions, Activation of C-H boad.
OxidativeeAddition and Migration (Inseration) Reattions, sctivation of small moiecules by
coordinarion ‘ K

Fluxional Organometallic Compounds Fiuxionality ead dynmnie equilibria in cotpounds such
ss 93~ allv! and dieny ! complexes, theyw characterization.

Books Suggested: gl
Principle and Application of Organotransition Métal Chemistry, J.P. Collnan, L.S. Tegsdus, J.P.
Norion and R.G. Finke, University Seience Books. o

The Organometallic Chemistry of the Traasition Mewls, RIL Crabtree, Jehn Wilss.

Mets Ho-organic Chemistry, A, Pearson, Wiley. ) :
Orgaromataliic Chemistry. R.C. Mebrotra and A. Singhs New Age International.
Orzarometaliic Compounds, NLH Green, Chapman & Hall, LK.

Principles of Organometallic Chemistry, G.E. Coates, MILH Green, P. Powell, Chapman & Hall,

X

(11) Spectroscopy (CHC302)

Photo-Flectron Spectroscopy (PES) and Fluorometry and Phophometry

Phatoelectric. effect. Principle of PES. fonization process, Koopnun's Theerem. Photeclectron
spectra of simple molecules. ESCA.C hemice! information froms ESCA. Applications.

Principles. Factors aﬁ'emiﬁg_ﬂuorcmmc‘ and phdsplxcfe’s«:‘enée‘. Total Luminescence spectroscepy.
Applications

Nuclear Quadrupole Resonnnce (NQR) L e ,
Ouadrupole nuclel, Quadrupole moment. Principle ol NQR- Splitting 0F NQR spectr,

[strumeniation.

Mossbauer Spectruscopy
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Tenrcinte o f
Principle of Masshauer technigue. Poosete

i i
1 \ da : o strure sy
Applovations, r in Mosdbauer spectroscopy. |

Optica X (
| 1 Rotatnr Dispersion (ORD) and Clireula r Dichrotsm (CD)
Principtes of ORI DO

erples oF ORDY und €D, Cotton effect. Oetnt rile for ketones. Applications
Books Suggested:
Physical Methads for Chemd X
Chymcal Mot remistey, RS, Dry
Structural Methiods W
Cradock, F1LBN
l\'\"‘iilzik\d wnd Raman Spectra: Inorganie and Coordination Compaunds. K. Nakamoto,
l”narpam: Clevtranic Speettoscopy, AD.B. Lever., Flsevier,
i\_\ mmtelry and Spectnscopy, K. Veera Reduy, New Age International, 1998,
natrumental Methads of Analysis, Willard et al., 7o Edn, CBS Publishers

h ¥ Saunders Company. g
mInorganic Chemistry, 1AV Ehsworh, D WL Rankinand 5

(L) Analytical Chemistry(CHC303)

Introduction

Role of anahytical chemisoy. Classification of analytical methods-classical and instromental,
Types of instrumiental analysis, Selecting an zﬂmlyﬁ::’i'ﬁ method. Neatness and cleanliness.
Laberatory operations sad practices. Analytival balance. Technigues of weighing, emors.
Volumetric glasswarescleaning and calibeation of glassware. Sample preparations-dissolution and
decompusitions. Gravimetric lcchnigues. Selecting and  handing of  reagents. Leboratory
nolebooks. Safety in the zmalvtical aboratory.

Errors
Ieterminate and indeterminate eerors. minkmization of determinate errors, tandow distribution of
indeterminate errors. ' .

o
Statistical data-analysis
Accerncy and prechsion, significant figures: and eempitations, mesn and standard deviation, .
disteibution of random errore, relishilits of results, confidense intervel, comparison of results.
camparison of means of two ‘sgmples, paired t-test, namber.af replicate deserminations snd its uss,
correlation and regression, fincar regression, analysis of varianee, refection of dama.
Application of Analytieal Chemistry _ [ B
Application of anatytical chemistry i the stady of water and soil poltutions, analvsis of fued, body

(Tuids pod drugs

Books Suggested: I _

. Analvtical Chemistry, G.Dw Christian, J. Witey. o ok s el

2. Fundamentals of Analytieal Chemisiry, DA, Skoog, DM, West and FJ. Haller, W.B.
Saunders. e . i o 1k

. Analytical Chemistry-Principles. JH. Kennedy, W.B, Ssunders,

. Aualytival Chemistry-Peinciples and Techniyues, 1.G. Hargis, Prentice Hall,

5. Principies of Instrumental Anulysis, DA, Skeog and J.L'._ Lﬂa"}‘}-‘\\?-ﬁ; Shsiders:

6. Ouantitstive Analysis, RA. Day, Ir.and Al Undenvood, Prentice Hall.

7, Environmental Solution Analysis, .M. Khopkar, Witey Eastern,

§. Basic Concepts of Analytical Chemistry, SM. K,!fupkﬁrf.x\'i}ey‘ Easterny, ,

9. 1andbook o Instrumental Technigues for Analytical Chemistry, T Setlle, Prentice Hall.

4 a4

IV (i) Chemistry of Biological System 1 (Bioinorganic) (CHE301)

Metal Tons in Tiological ‘53‘““‘"”‘;"152‘3%1!{‘ e




1. Bioenorgetics and ATP Cryeles
DN\ P(‘l\me . 5 . 3 v
) rroetion, plue & " € w“h
e on, plucose storage, mefal complenes i tranamisslon of enerzys chlorophis
ystem Tand photiny svstem 11 in cleayage of ar Misilel gyt
X Tentisportaid s avage of water. Modlel systoma
M s and Storage of Dioxypen
SME provens and axype il . i, hemocyaning
and ht‘:“:‘rnhrml “ “;.‘ Ren uptake, structire and function of hemaglabin, myoglobin. hemocyan
: - madel synthetic ¢ :
4 Eleotron T ¢ \‘«if\ nthetic complenes of iron, cobalt and copper.

. S— on Tramster in Biokoy und Nitrogennse |
Structure a uneti oty o Res ant
4 ~‘ nd function: of metalleproteins in - electron transperr prmcvscfvc:ﬁ"“h"‘mc' we
1'; ;u Phur proteins, ssuithetie nesdels,

iodogios 2 R e . g o i s
.E,‘ ,‘*“‘“ nitrogen fixation, malyhdenum nitropenase, spectroscapic and other evidence sther
narogensses maded sysrems
BOOKS SUGGESTED
O - ® . _“ AL Lol A . . 1 S j
l- i g Kalsi, Bsogﬁ:},anu. Bioinorganic and Supramolecilur Chemistry, New Age ‘""""‘““‘.mnl; ‘
N B i‘;'li*m. H.B. Gray. S Lippard and .S, Valentine, Bioinorganic Chemistry, University Seience
OIS, &
3. Principles of Bioinorganic Chemistry, S0, Lippard and 1M, Berg, University Science Books.
< f}sits‘srmr\gﬁmc Chemisty: A Chemieal Approach o Enzyme Action, Hermann Dugas and C. Penn.
Springer-Verlag.
1V (i) Bioinorganic & Supramolecular Chemistry (CHE302)
1. Metal Storage Transport and Riomineralization
Ferritin, transferring and siderophares,
2. Calcirm in Biology
Calcium i living cells, transport-and regulation. molecular aspects of intrumolecufar processes
extracellular binding proteins. -
3. Metalloenzymes and Metal - Nucleic Acid Intersetions
Zine enrymes— carbavypeptidaseiand cacboriicunl sdlrasé. Iron enzymes —catalase, pesoxidase and-
cytochrome P-150. Copper enzymes—superaxide dismutuse, Molyhdenum oxairansferase enzymes
- xanthine oxidase. Coenzyme vitamin B 12,
Meral ions and metal complexinteractions, Metal complexes —pucleic acids
4. Supramolecular Chemistry ‘ : ‘
Cancepts and language. Molecular teeogninon: Molecular reteptons fur different types of
molecufes including arisonic substrates, desigh and ,_s*yj_:_lhcsi,sqgf' corecepior molecules and multiple
recognition, Supramolecular reactivity and eatalysis, Transport processcs and carricr design.
Supramotecular devices. Sujmlmﬂm}l]m-phmmhtmu;t_r}.,’Sﬁ;smnm!caulm clectronic, ianic and
switching devices, Some example of self-axsumbly o supramolecular chemissry. '
BOOKS SUGGESTED , g
(. P.S, Kalsi, Bivorganic, Hi_ovinmrg;mi{: and 5l1[ifi{xl¥0!&‘tllku‘ Uxeﬂmtry?;\fm\-- Age Intemational,
2 Understuding Enzymes, Trevor Palier, Prentice Hell, ‘ ‘
3. Enzyme Chemistry: Impact and s\g:plzc'.umm.wia.(_L L.ull_nms.! &a’us:k:mg@ (?!&:zmnmnnd Hall,
3 Enevmes Mezhenism Ed, M. Page and A. Willisms, Royal Saclety of Chemistry,
5 Fundamentals of Enzymology, N.C. I'rice and L. Stevens, Oxford University Press:
4 W g . , K 3 Tonnoreang & '.. : ¥ N -
6 | Bereni, H.B. Gray, 5., Lippard and 1.8, Valentine,Bicinorganic Chemisiry, University Science
Books: s 0T Lintard wnd 1. g \
7. Principles of Bioinorganic Chemistryy S.J. Lippard and JM, Bere, Umvcrsuy Sclence Books,
: ba
“ ) e {‘ X \\\\
15 ' 3 1 {; I) A-' o— Ll b
BN Fan =g
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& Immohiliz . {ichac] B TOVE
02ilied Enzymes: An Intrediction and Applications in Biotechnology. Miert
Tohn Witey, i
9: tnz; m.ﬂ_x’c Reaction Mechanisim, C. Walsh, WA Ereeman.
H Enzymatic Structure and Mechanisim, W.IL Freeman.
t1 Supramolecular © hemistny, JAM. Lehn, VCHL

(V) Lab Course (Inorganic) SEM 111 (ICHC30P) (276 hour)

ejte, Gaiend:
20) marks
20 muarks

L Amalysic of the given sample (OresiToth Quaiiative and Quantitative Dafomite. Py ol

<. Analvsis of the given alloys: Coin, Gunmetal, Bracs and Bronzs
3. Preparations

Preparation of selected inorpanic compounds:

(i} VO (acac),

ENTIO (CHNO)Y 210

{Fs-K[Cr(C-04); (H:0);)

COVONA[CrNH R SCNY|

{(VIMn {acac)

(VOX[Fe(C,0,):] 3H.0

(vindo [INH; L CL

{(vit)[Cu (enj; (HOK] 1.

(ix} [Ca (PyECls)

{x}ris-thiourca) copper (1) sulphare {Cu {tu)] SQL2H0
And their characterization by following technigues

120 marks

it Lizmente! znalwis

ii} Molar conducrance values
iii} LR. Specual inferprezation.
v} Therma! znalysis ©

vi UV-Visible Spectra

4.¥Viva mm’i&;~
5. Record 10 murhks

Specialization Organie Chemistry
(1) Reagents in Organic Synthesis ﬂﬁd-Or'gnnom‘ét:ﬁi‘liés' (CHCSO-‘I} 4

{. Determinativn of Reaction Mechamism _ ,, L
Classification, rale constants and file times of reactive gnergy Slptes-determination af rate
constants of reactions. Fffect of light intensity an the rate:of* photechemical resctions. Types of

photochemical reactions. photo-d issociation: gas-phase photolysis.

1+ Oxidation: Reduction and Reaction

Introduzting, Different axid;ﬁi{c pmépss:s,Hyd’mc;zirﬁnns-—alkegm _ﬂmmiﬂié rings. suturate 4 Cn
groups (rctivited &un; etivated). AImhd}& .dioig. :;Ed;ly}*d;s,, ketc&ncs‘;:kem]gmm carbosylic acids,
Amines, hydrazines and sulphiq::_s'.'()xidﬁliaﬁ with rutheninm tetradxide. i.‘““‘tb"-‘!@é:xedia&t S
thallium (111} niteate.

Irroduction. Differeint reductive processes. ‘ | »
Reduction of hydrocarbons- alkenes, alkynes and aromatic fings..
Reduction of carbony] compounds (eidehydes, hetimes, azids and ﬁy‘,ir" R— it

Reduction of nitre, nitrosg, 220 und exime groups,
N,
N { \

Wlrape (\th :ﬁ::’g ;i; :
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v ditferent foareny DR of the tocals.
lciz‘z:-: the Pateron wock mdex o of any na
MLy osttinanon amd continuy
- SRR interspecitie Assogiatic
7. Cakulate ¢ analvtreal and NS 3
\. Prepare profite d diagram aof

UVGGESTED READINGS:

o
mu\\ .x!“vi S o0 gradrent ang!
\

W
z
!
!

«

4 & Yot b
s
rﬂ!

raral forest and.

™ of different firest stands.

ot forest stands using ot feas technigue.
thetic charters of different. fiwest stands.
orest stands using Single Plot Methosd,

7

#
’1’

74

!\. Bir. S8 and Chaths G.S, 1988, Forest Vegetation C':‘m\mclcriuicx of Indian ﬂ'i‘l‘- Today and
1 mAToW 's Printers & Publ., New Delhi.

= Dwived:, AP Forestry in India Jupal Kishor and C\mp:m\ Dehradun.

.: Al 33, R Boolegy W ork Book. Oﬂn’d X IBH Publishing Co. New Delhi,

-%; Afishm R, and Gopal, B. Revest Advances in Tropical Eeology: Part T& 1L T "kwmnmﬂ

ety for Tropice! ccole ogy, Verunay,
3.Negi 8.8 1983 Forest Ecology. Bishen Singh Mahendr Ral Singh, Dehradun.
LGS, Gupz RK, \Ic‘\c--Hcmn V.M. and Pur, S. 1989, Forest Ecology: PlantFarm,
L)‘u‘_. < Communities and Succession. Oxford and 1BH Publishing Co. Pvt, Ltd. New Dethi,
7. Puri, G.S.. \Mehe er-tomji, VML Gupte, R, K. and Puri, S, Forest Ecology: Vol T & 1L Oxford
.md TBH Pubhishing Co. Pyvt. Ltd. New Delhi

8. Singh, G. 1987, Forast Ecolosy of India. Rawat Publications, Jaipur .

9. Singh. IS and Singh, S.P, 1992 Formsts of Himalaya, C a:ssul Bmh Dzpot.

Gyunodaya Praksshan, Nainital, India.

10.Siogh J.S. Singh S.P. 2nd Gupta, S.R. 2005 . Ecology, Environment and Resource
Censenvation. Anamayz Publ,, F-1542 Ladosamai, Now Delhi- 110 D\G - = B

1. Qm,d*., M P.aad V i«h\\'e.kanm. V. 1997, Forest Environment and Biodi \m'szw Daya Publ.
12 Warsing, R.H. and Schlesimger, W.H. 1983, Forest Ecosystems: Cancepts and Management.
%cndcmx Prcss, New York ’

Paper IV (b) (BOT404E2): Industrial Microbinlogy

Unic i

i. Tntrodaction w industrial microbiology-Rangs of sc:m:«aumlwn p!‘[\‘t‘\ah kmmxbml hmm:m,,
microbial enzymes, microbial matsbolites and tmn\f'nnnuuun DTOCSssEs,

2. Seiecuon and strain improvement strategics - Isofation of industrially imporant:
microarganisms « primary and secondary s;:rmmg Detection and assay ﬂl"tcun:mat:m
products — physivalchemical, biological asssys. Proscrvation of mmmbu —sxuragc at
reduced wemperature. storage in dehyvdrated forms,

:‘:ni;fw of fermentation - Solid state fermentation and submerged fermentation; bateh,

comtinuous and fed batch fermentztion. Horno- and heterafermentation.: Acmhlc and

anacrobic formensation. Static and stirred fermentations. Media for nmmhzal ;;ru\u!: and
fermentation - Typical mediz, ‘media formulation; water, « energy and carhon sOurce, mm‘gﬁl
sources, minerals and vitamins, buffers, precursors. metabolic regulatars, oxygen

Ei};z‘tcr:;n; Brief study on stirred tank fermienter, ‘alr-hﬁ icmlmter packed tower

fermenter, tray fermenter. rolary drumn fermenterMicrobis! fermentatipn. Sterilization -

M5
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mediy, Fermenter, air, Tnoculum preparatiom, inoculution, Aeration, uyitation, pH PIE

temp;rgmgt contreld, antifoam agents. Process para meter Uptinﬂmﬁcm: Onc factor a1 a Hme
and statistical optimizstions (briel study only). Seale up of fermentation (lab seale, pilot plant-
madustrial seale). . . |

Unit 3

L Em:‘mm.lf"m:nm processing. Sepantion of miceobial cells - Filtration. precipitation.
centtifupation,

2. Cell dismption - liquid shear, freezing thawing, ultrasonication, osmotic shock, cn7YTe
tmarmgm. Concenrrating and purifying the products - aheafiltration, crystallization. polvent

Lmi]{w:‘upnmion. reverse osmwsis, chromatography. Production of industnally unportant product

1. Antubiougs - Penicillin, Streptomycin, Amino acids - Lysine, Glutzmic acid Enzymes -

Amylase, Cellulase, Pectinase, Qeganic avids - Lactic acid, Acetic acid, Gluconic

acid Biofuels — Rio-ethunal, Riv-hutanol. Riopolymers - FHB, PLA.Alcoholic boverages -

Wine, Beer Microbial cells - SCP, i L

Baker's yeast. Iimmaobilization of cells and enzymes- Methods of cell and enzyme

immahilization. Applications of immobilized celfs and cnzvmes.

[ %]

Lah Course ‘ ’ ‘

- Screening and isolation af m‘:_trbbéé for productios of organic 'édd:; and enzymes.

Preparation and maintenance of stock cultures {Bactéris ard Fungl).

Preparation of bacterial inoculum by measuring OD and.enumeration of bacterisl calis by serlal

dilution and pour plate (or spread plate} method, ,

Sofid state and Sitbmerged fzrmeansation for amylase [or asly atfier enzyme} production and

quantification of product by suitable 35say mathods, " gy

5. ‘Optimization of pracess paramaters for enzyme production in submerged fermentaticn.

6. Partial purification of amylase (or any other enzyme] produced by microbial fermentation using
scetone precipitation,

7. immobliization of yeast cells and sugar fermentation using immobllized telis.

l'.u r;.f |

o
1 ]

Suggested readingss

L Mudigan, M. T, LM, Martink and J, Parker (1997). Brock Bislogy of Micrporganism.
Prirtice hall Intérnational, Inc. New, Jemsey. i b .
2. Prascott (2000), Microbiology. _’ - -
3, Cruczer. W, and A, Cruezer (1990), A Textbook of Industrial Microbiology,
4. Alexander, M. (1977}, Soil Microbiology. Joht Wiley and Sons, New Yo
5. Dubey, R.C.and DK, Maheshwari (2010), A Texthaok of Microbiology. S, Chand amd
Co. Pvt. Lul. New Delhr. :
Paper TV (¢} (BOT404/E3): Ethnobotany
Unitl ‘ - ks ’ |
I.. Introduction, concept, scope and objectives. Linkage of Ethnobotany with ather sciences
~and disciplines in biology - food and nutrition, medicing, sociological snd eultura]
praciices, religions and social costumes and economic refations, ' :
2. Ethaic groups nod Ehmobatany: Major and minorethnie yroups of Uttsrakhand and their
life styles, Forest vis Ethnic groups, :
-

a1 Gy
wﬁ{k/ T




2. S.K. Jain (ed.) Glimpses dif Tndian Ethnobotany,

Unit 2

; h\‘?“‘w"hﬂ“ﬁ." “tlfl]it‘liib(‘l[ﬂlﬁfﬂ! studies: Field work, Herbarium, Ancient [ jterature .

ey B ) (s of Crctligo orchindes, Costs specioss, Glariosa SUREI St - o

al ‘»:1 :r'""‘{t'l”m{‘\ "T;w' Weightur eetoriae und Pongremio pinnofa in Fitno-medicil pracices

ang with a briet note o o Hal | ;

2. Madico-cthnobatanical rt:ﬁ;:}!litil'“‘l:}i:‘fﬁ}ﬂltl!phﬁlom-

§ wey Ht winl.

Unit 3

. Different x)'sjctris of indigennus medicing { Traditional medicing, Ayurveda, Siddha,
Unani), Homeopathy and Allopathy. Role of Physomedicine in moderm systems of
meadicine,

2. Classification of drugs: analytical methods - drug adulteration, drug evaluation.
anatomical und phytochentical nalysis of crude drugs; preliminary scroetings
fractionation and separation af different groups of hiadynumic compounds and hialogical
evaluation. R

Unitd :

I. Phytopharmaceutieals: Drugs of alkaloids, coumarins, volatile ils. tanmins, resins and

_gumis, Naturl pestivides, : ntibiolics, allergens and ﬁi;és’:mﬁiﬂméﬁ plants. Ecamriic potentizl
of phytomedicing; potential drug yielding plants anid thesr marketing avenues. PR and
patenting of' active principles. i .

2. Cihnobotusy snd conservition of planls with special reference to Unarakhand — ,
ythology and conservation of coosystems, conservation of selected plant species: sacred:

sroves, forestry 2nd unigue ecosystems and their etbmobiolgical values, plants-and

aniinals in an, tradition and ethnagraphy: mcthoidologies in ethno-botanical research

Lab Caurse: . s | | A ihor

\. Prepamtion of the herbariuin specimen med ally finpartunt planis.

2. Listing of plants uscd by vil lagers andon the bagis of their ocal use to place them inthe
field of the study ofethnobotnical reseaech. ,

3. Study of Feonpmic potentisl of Phytor eilicine and Tole of phytomedicing in moden

“system of medicine. (P e i S e '

A
4

‘Suggested Readings:

1. S.K. Jain, Matmal of ethnobotany, scientific publ Ishers, Jodgur, 1995,

Oniford and 1 B H, New Delhi; 198 7

3 TK Jain, (et Methods and appronches in etfaabotany. Sociery of Ethriobaranist,

Lucknow, India, 1989, e
4. S.K. Jain, Conuibutions of Indian cthnobotany, Scientitic Publishers, Jodkpur, 1990,

5, Colton C.M l"'ﬂmnhuwﬂvammplcﬁaﬁﬂ applicativtis. Joln Wiley and soris-Chicliester,

6. Ramia R. Noand AN Hemy, T.hébﬁﬂ’i_nk‘)bﬁ’?mﬂy"ﬁ’if,:Eﬂzl:meihn;s_iin Andhim Pradesh. tndia.

Botanical Survey of India, Howrah, 1996. |
7. Rajiv K. Sinha, Edinobatany-the renaissanice of traditional Herbal Medicitse-l N A~ Shroe.
publishers, Jaipur, 1594, : it ;




Vaper IV () (BOTABUEAR PALYNOLOGY AND POLLINATION BIOLOGY

L Genernt Testrowbisetiran,
pollen graime.
"

< Poller wall theveligamasnn gnd el Sty Chesoat atire of eporopolicnin,
Gevebaprroent oo posflon wad] 1 Mo Sy, alon watt arabisiing. arigin and formation

. wf‘;‘“”"”‘ pollen rming pelion epesomad sl pitlen st ife geris

T Spmepetion maribitagy: Semmeny, dhapw, tine, spevnins g, NPC Systert for

PImerienl expirrsnion of wpenons demte e sratifiestion, aiefice srctires and

sovlptures of apvwolovm, 11 samatveie snd sdpr wantivie

Pasmittiaomimn & vetponmtic Pl rrdongy wdemn fieamen ey and svalititnary rends

nining pellon grine baeed om pademesyvemvenic st morka ( ‘

Avrapalinadogy with refermace 4 rllerps  Arrrailergens, mtmduetory ies of Immung

Bystetr with wpecin! reference 1s 1 Srnhy of sragers, identifiention of sitergic tete by

Irvhve and o sitre oo with spcore pelies pvrscte. thembesl mature of exine home

. llerpens, allevpic s of Novth West Himatays,

Ulnki ¥

1o Melissapshaslogy: Indum species of herey heew, feporumes of pofien grains as
Sommt ttuent o] heecbepad, relien-collaoring mechanism of honey hees, analyon of poflen
fowd wnd honey sample in understanding bee forage, objectives of mefioopalynological
Hudica, mporam bee plants of North: West Hemalaya.

- Pulacopalynolagy: Introductory idea sbout patacopalynological remains, sigmificance of

Unit 4 -

1 Forenac patynology: Definition and significance, a fow well-known case stidios

<. Pollmation Biology: Pollen dispersal units; polimation types, comrrvances for crosse and

self-pallinatum; polien vectors, pollinaticn maodes and flora organization, Pollen viabulivy

and sorage, evolutionary tends in pollinanon moder. Breeding sysiems, muomputislity

and companbility comrol with reference to pollen-pistil mteractions and poilen

iotechnology .

Lab Course

1. Polien morphilogical studics of same perodophyies, gymnospenma, and anosporms

representng ditferent morphological tipes wsing soctelysis / alkali maceration method,

2. Extraction of polien grains from hoaey semple and shudy of the frequency of different

3 Srudy of i vive and 1n vitro germination of potien grains,

4. Morpho-arasomical study of stigma and s:)k‘.

. Study of the grouth of policn tube through stgma and stvie.

6. Study of allorgy producing polien morpbo-Typos.

SUGGESTED READINGS: |

1. Cranc. Fyu Walker, Penclope and Day Rosemuny. 1984, Direcwory of Tvportant
World Honey Sources” Internstansd Bee Rescarch Assoctation, Londos,

2 Fadiman, G 1952 Polion Morphology and Plast Toweomy, Angiosperms; Alrquing
and Wiksell, Stockhodm

sy et prodariey of speres and

L 4

e




3 K"\mS' ’
J Ky eenil Johason Tvers ag o , FaA :
- N son, |97 x . en analysis 3re edition
Blickwell Py, 1975, Text baok of pallen analysis 3rl ¢
3. Nair, PKK. 1986, 1 - .
< KOKOT986, Exsentails Palynology, Asia Publication House Lucknow,

Wiadhaus 14 apber
taodiouse, R P, 1935, Pollen Girains: Hafner Tiblication Co.

h e L e -

{z?.?:: TV () (BOTIOES): Seed Pathotogy

i i?t: "‘C?Li'“\f’“"" termmology and historical develapment, seed health and its importance.

N f‘:;:i‘: i::{:s::lb‘*"‘“‘- F‘i‘“”t{i‘nﬁi fungl, bacterla, vinses, viroides antl nematodes.

T R age caused by the seed bome funyi to sceds and crops.

L. Nature el seed infechon. Systemic infisction through flower, frult and seed stock.

2 Langey ok b O P h ot g

et . N ens, ba ¢ longevity,

Unit3 ‘

: FF‘?"-}?C“UQY of seed borne liseases, monoeyelic anid polycyclic discascs ,

- ?ewwnm seed bome pathopens, objectives of secd health testing. Testing methods
tor seed bome fimgi, seed bume bacteria, seed bome viruses and seed borne
nematodes. ‘ | e i i

Unit 4 , | ' '

L. Swdy of sead bame diseases of certaif specitic crops, cereals, millets, pulses, oil
crops. fibre crops, and vegerable and tingbet crops:

2. Control of seed bome pathogens: selection of sced production aress, ¢rop
management, seed reatment, centification, plant quarnbne zmg disease resistance.

et i

Lab Coprse T H-y

1. Tsolation and inoculation of mycorrhiiza: sog T o

2. Study of séed borne pathogen. Description ol pathogen, symptonis and section cutting.

3. Isolation of some impormant pathugens. L

4. Procedure of Equipiments uses.

- 5.To establish n plant disease clidic in the department for advise to local people,

I. Mesgurd P, 1977, Sced Pathology Vol Tand 11, MacMillan Press, London -
Survanaravas, D. (978, Seed Pathology. Vikis'Publ: House, Pyt. Ltd. New Delhi,

3. Jha, DK, 1995, A Text Book of Seed Pathology, Vikas Publ House: Pet. Tad. New
 Delhi,
4; Azarwel, VK. 1978, Principles of Seed Pathology. [n {ed.) Janies B.S. Sindgir.CRC

Press, W Edidon, —— °
"3, Desui, BB, Seed Handbock, CRC Press, | |
Singh, Gurnam, Séed Patkology. Pointer Publisher, Jaipur.
7. Singh, T, Seed Technology and Seed Pathology. Painter Publisher, Jalpur.
‘# Nene, Y.L, and Agarwal, V.K. 1978, Some scod borme diseases and their control.

ICAR. New Delhi




L.nrb Course : BOTYpe

L Emascalution, hagging and hand pallination techniques to study pollen germination:
f_}ﬂilll"ﬂtiliu;l of common plant breeding techniques

2. Floamal Patogy o lacat fisod, pulse, vegetable and borticutoural crop o

3. Fo twst the poodness of 1t and independent assertment using Chi-sepiare methad.

4 To study the pattem of regionnl biediversity.,

3, 1‘0 Sty the Hot spots and key stone spuuies.

b, Survey ol bialegienl resonrves, ‘ Goes A 135
7. Study of habitat loss witls respect to plant species. To ahserve fuctors expediting habitat los:
Viz.. foods, furest fires, lsndslides, naturdl and anthropolopieal activitics.

8. Visus to mationat parks, sanctuaries uod biosphere reserves of Utarakhand.
. VSEE 1o ccosystem restorntion stics in mined areas in Uttngakhand Htfx1€l[ﬁk'“51-‘

HL PTC ~ Labonatory arganization, ditferent sterilization‘gssptic lt“s:hmq"m‘

1L Prepasation and sterilization of media i 45 ot L v
12, Callus culture tmorphological and intenil structure) and suspension culttired (growih curve)
13, Shoot tp, axillary bud, nodal explant cultire.

19 Root tip and feaf culture,

15 Proteplast isalation and fusion

10, Somatic embryogenesis und production of artificial seeds..
17, Anther, pollen, ovale culiure.

*Additional lab cousse of sélected eleitive paper.

(igﬁ'c\k/
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T N & s

Hydragenatyelq

Organometellics in Synthetis
| T e
Principle, peeparations, properties sl applications af the follawing in organic syml
Group | and it metal organic compounds |4, Mg, g and Zn compound

y 1
Vransition metals: P, Ni, fe, Th Cu. Rh and Cr compamds; Other elements « Sl
conpomds

d B

Metallocenes, Nonbenzenolil Aromatics antd Polyeyelic Arvmatie 2 "mw“md'
Greneral conenderation

s, synthesis aind renctions of same representative eompainds
Books sugpested
L Modem Symibetic Reactions, 1.0, House, WA, Heojamin

b

< Seme Madern Methads of Organic Synthesis, W Catruthers, Camhridge Untv Lre ley.

3 a\d\.m od Orpanie C1 3 March, John Wiley
cod Urganic Chemistry, Reactions Meclianising and Structure,

it
Principles of Organic Synthesis, ROC. Norman and J M. Coxon, Blackie Acaderm
I‘mfc\\nmu!

3. Advanced Organic Chemistry Part 1, F AL Carey and R Sundherg, Plemim Press.
h Raodd*s Chemisiny of Carbon ¢ ‘ampounds, Ed. S, Coffey, Elsevier,
T, W, Carmithers, Same Modern Methods of Organie Synthesis, Cambridges Univ, Press.

8. Fubrbop and G. Penzillin,Organic Synthesis- Cuncept, Metliads and Starting Materials
Verlage VCH.

(1) Spectroscopy (CHC302)

Phote-Electron Spectroscopy (PESY and Fluorometry . Phophometry

P?mmc!c\rm effect, Principle of PES. lonizaticn process, Koopman's Theorenl. Photoelectron
pectra of simple molecules. ESCA. Chemical informativn from ESCA. Applicetions.

thl!»lm Factors aflecting fluozescence end phosphoresconce. Total |uranCalence spectroscopy.
Applications:

N uclear Quadry pole Resonance IBQR}

Quadrupale nuclet, Quadrupole moment. Pum:lpkc of NOR. Spiining of NOR specua.
Instrumentstion.

Mossbaver Spectroscopy

Principle of Muosshaver technique. Parameters in ‘wmsﬁaucr spectTascops, Insirumentation.
Applocatioms,

Optical Rotatory ﬁispwsiun (ORD and Circular Dichroism (C11)
Brinciples of ORD and CD. Cotten effect. Octant rulo for ketenes. Apphications

Buuks Sug;.ested .
Physical Methods for Chemistry, RS. Drugo, Saunders Company.
Structural Methods in Inorganic Chemistry, EALY. Ebsworth; .W.H. Rankin and S.

© Cradock, ELBS.

Infrared and Raman Spectra: Inorganic srd Coprdination Compuunds, K. Nukamoto,
Wiley.

Inorgunic Klectronic Spectroscopy, AP Tever, Elsevier,

Symmetry and Spectroscopy, K, Veera Reddy, New Age Imernational, 1998;
fnstrumental Meﬂwds of Anaiysas Willard et all, 7s Edn. CBS 'ublishers,

(111) Orgnmc Photochemistry(CHC305)

W rage /A d_‘h\] ‘_\‘ﬁ;,_‘_ma

e et




1

Busiecs of l-hnmfhmnt*lr;u: .
.,-\:l.‘;“""t“\\-\\m, exsitation, photochemical faws, electronicully excited steslfe B0 m,cmuri;ﬂﬁa“'
ot t'hi: Hmes. Flash photolysis, Stapped Hlow mlmiqllw; 'L'-‘,wruw dissipation 1y radistiv B2 imary
radiative processes. absoiption spectrn Traneh-Chdon pm\uiﬁ]c, ['hnur.'lwn-ncal :!ni_«'cfr',n,l 1on
and secondany processes. Phota phy sical 'lrm.;i«‘n.n, Jahlorskii - dingram phr.nryac}m:!"’?t;':hlf-:
quinmium yield wnd its ‘fﬂt"nm;;][m],.rc;‘.l,‘tlﬂh\ of high and low quantér yields with st

examples, Muarescence, phiosphorescence snd \.m”,n“n;in,m:em:c with smitable examples

3. ::;?:::j:ﬁ::::::‘ :;l (l}:\‘:n:ﬂc f;'.‘mnpmmds: ' - phmmh&'ﬂﬂ'ml

additons; r\:»\c‘lr‘n\luil':”':g‘ \'h»tm,n.\ munc‘rimliuu,v non-vertical energy ImNSIED &
AR sol L3 pnd | d-dienes; dimerisation

. p.hm('ch""‘i“m’ af Carbanyl Compounuls: 1edl
Norrish wpe 1 & 11 reactions (eyelic and acyelic): ,f-unsaturated hetones: fi'f“’":fé‘wm.;
Aetones:  eyclohexenones (conjugated);  eyelohexadienons (croms-conjugmed & conjugntes):
Paterno-Buchj reactions; phietoreductivns

4. Phutochemistry of Avomatic Campounds:’ , _
Isomerisation. :Rc!cpﬂ isamensations, Dewar and prisﬁwnes in iw’meﬁsaﬁéﬂ? Sjrlgifi O'V»'}.'gc'm'
reactions; Phota Fries rearrzngement of éthers and anilides; Bartan reaction. ;;;‘,nm;mn—[mm#f -
Freyvizg reaction. ST T )

Books Suggested: , \

1. Fundamentals of Photochemistry, KK, Iinhmxi:ﬁiilakhclji.NGW,/.’igﬁ’.hllmmmm’zfl‘,

2, Fasentisls of Molécular Pholochemistry, A, Gitberr and J Bragon, Blackwell Scientific
Publication ' = e e |

3. Molecular Phu_tu:hcmi;ar}. NJ. Turra, WA, Bgﬁj;«m‘in

4. Inteeductory Photochemistry; A. Cox end T, Camp, MeGraw Hill

5. Photochemistry, R.E: Kundall and A, Gilbers, Thomsan Nelson gt 2
&.. Qrgunic Phnm_;l];*m'isuy, §; Coxon vad B.-,jflnllgyij,,’,(i‘gmi,’ugaggijﬁiyg@i;y Fitss
7W.M. 1-i_¢r5ppn|.‘Aspeﬂgtsjpt"org@ip’:‘pligsfoj;éhg;ﬁs’suy;,{;g@gnii@ Press.
1V (i) Chemistry of Biblﬁgyi';};}l Sysfem 1 ’Cﬁizﬂ)ﬂrganic. (CHE303)
1. Eurymes. . ‘
Introdiction and historical perspective, chemisal and bialagical catalysis, remarkable propertics of
erzyines like cutalytie power, specificiny and regulation. Nomenelawne and classification,
exteaction and purification. Fischer's fock and J,@"f»md.Kushlmx;d"é{lﬁdu'cied 1it hy pothesis, gﬂllizéf:l .
und identifieation ol active site by thé use of nhibitdrs, affiiity labeling end enzyme modification”
hy site-dirccted mutagenesis. Enzyme Kineties; Michaelis - Menlen and Lineweaver-Burk plots.
reversible and irreversitle fahibition..
3. Mechanism of Enzyme Action aud‘i;(ju’ﬂ‘s‘ of Reéactions C#?“'!‘*Fﬁ,.,'?if Enzymes.
Transilion-state theary, arientation and sterfe effect, acid-base ‘catalysis, covalent catalysis, strain
ar distortion, Examples of some typlcal enzyme. mechunisms far eliymotrypsin, ribanuslesse,
hysozyme and carboxypeptidase A. '
Nucleopliili displacement o ¢ phospharus: afom, ‘mutriple displacement: regetions and the
coupling of ATP ¢leavage 1o endergonic progesses, Transter of sulphte, adiition and Ainithoton
reactions. enolic inermediates in isomerization reactions, u-cleuvage und Condensation, some’
fsomorization and rearrangerneds feactions. Enzyme catalyzed carhoxylation snd decatboxyiation.

'3, Enzyme Modelsand Co-Enzyme Chemistry

-~ 3 P S
1B]Fei= ’i f}%..f.j, S \-\5{ -

il
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moleet laar

{ostertie s :
* Eies Llnk‘\‘ﬁ[gh—.\' U".nu'
Jonfentrifss

asymmetny and prochirality.
cycladentrin: hased
NZYMCS

,‘Nug"m(m and catulysis, molecular pecuption.
s Biomimetic chemistry, crown eihers, cryplates. o cs OF
ensyme mislels, colinarenies, iostophores, icelles, s)nlllﬂk‘ prayines .
Cotactars 25 derived fiom: vitamins, ¢o
biolegies! funcnons of SUSTRANTIE A
NADP+. FMN, FAD, lipoie ac]

cafacion

ructure and
poCneyInes. Slruciure u"n:
laspliate, NADH

by the above

SNy mes, prosthetle yroups, a
AL thiamine pyrophasphate, pyri-:h'wul fr
achds vitamin 112, Mechanisms of reactions catalyzed

\pplications of Farymes

Large-seale prostuction and puriticarion of enzymics, techniques and methods of imm
snavmes, efieet of immabilization v enyyme netivity, spplication af immuobilized enzym
naymes in fod and drink industry-browing and cheese-making. syrups fram corn starch. €07 i
as 33@&1.\‘ for drug design, Clinical uses of enzymes. enzyme !!w:'upv. enzymes and 1 ecombinant
DONA technology. . ‘ ' ’

ahilization 0f
¢y, HNC ll‘1

BOOKS SUGGESTED

. PSS, Kalsi, Bivorganic, Bioinorganic and Supramolecular Chemistry, New Age Internativnal..

Understanding Ensymes, Trevor Palmer, Prentice Hall.
F:“’&”‘W Chemistry: Impactand Apphications, Ed. Colllins J Sueking, Chapman and Hall.
h‘nzymes Mechanism Ed, ML Page and A. Williams, Roval S&Jcicry. af Chemistry.
Fundamentals of Enzymelegy, N.C. Frice and L. Stevens, Oxford University Press. e
g Be}ncni, JLB. Gray, SJ. Lippard and J.S. Valentine, Bivinurganic Cliemistry, University Science
OIS
Immobilired Enzymes: An Introduction and: Applications i Biotechnology, Michael D. Trevan,
John Wiley. .
Enzymatic Reaction Mechanism, C. Walsh, W.H. Freeman,

. Enzymatic Structure and Mechznism, W.H, Freaman:

Supramolecutar Chemistry, J.M. Lghn, VOH.
1V(ii)Cheniistry of Natural Products (CHE304)

Terpenoids snd Carofenoids

Classification. veenrrenze, fsolatios, penéral methods of struvtire determingtion. UV IR.. NMR

aod Mass Spectra. 'Biusy‘hthes‘is"ifiﬂc_l'ﬂi;ﬁntﬁéﬁisﬁf,rjﬁ@,_g’b;fﬁhibl; -terpineul, menthal, Ronesal,

zinpiberene. suhiamine, iohi,_:}ﬁﬂi:ﬁ‘c; phy‘%%ﬂ; ﬁhiéi’ic"ééiai, Csraretone and vitamin A '
Plant Pigments;

Ocenmrence, nomenclatuse, synthesis of Quercetin.inyreetia cyanidine hirsutidin Biosynthesis of

plant pigments flov onaids. flovone. flavonol. ey B ' ‘

Rteroids , : ‘ _
Orecurrence, physiologieal action, basic skeleron. swreochemisiry, struciure determinatian of
cholesterol by degradation experimonts, synthesis and hinsynthesis of cholesterol, bite acids, and

[oSTCrone. (eSIOSIETOne. estrone; Progesirons, Coctisie. .

Alkalaids

“Occumence, isaldtion, physitogical getion, genersl methdd structure elecidiion, degradation,

classificarion baszed on nitrogen heterocyclic ring structure, - stercochiemistry, svnthesis and
biosvathesis of ephedrine. coniing, Nicotine, atropiiie, quinine, morphine. chlorequin-and prima

quir. uses of strvelming hrucin e in organic synthesis.

1,

13

Vitnmins
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4 K

Décurrence, defich

("?‘.Cm(‘llhs'ta‘ \‘ktuf"k}' Phivsiclogical  effects and svnhesis of B conplex. g an ey

: Py Sulpha drugs, antibiotics Cell wall biosynthesis, inhibitors. pelactam o
) e e, e ,fe:f;yc:)'dlﬂ

synthests of penpice S b .
A pemicillin G, V, ampicillin amoxyeillin, ¢hloramphenicol. cephalosporitt. 1
replontycin, Postaglanding Diosynibesis, Synihesis of PGE2 and PGF22.

Books Sugpested
1, Natw ) cte: Cliemi -
N : c;ln':t::dmu t' II;.[-;mlu,f} and Biological Significance, J Many, RS, Dav s
arope and 1.8 Harbomie, Longs 1 .
\ Liongman, [sse
2. Organic U hemistre, Vol 2011 Finar, !Ln\ LT
1 See : : o
: i{ltz‘}"'\i?TL~"‘F Symthesin: A Practienl Approach, M, Nogradi, VOH
‘ﬁ‘ ‘,; i .-1 ,ktﬂ‘l\h"\ f)' { ml\m('mnlwumh, Bd. S Cofley, Elsevier
Nll;mll;!.!}. Riotopical amd Phanmacological l’wprrnm'uf Medicinal
: 'N,. 2 :f!cﬂm‘u_m‘ M Gupta and A, Marston, Harwood Academic Publishers.
5, \l rodudtion to ) Imm:.mh. DA Boehm, Harwood Academic Publishers. ood
New Trends in Nawml product Chemistry, Atta-ur-Rahman snd M1 Chaudhaty. e
Academic Publishers :

i 3] ] [L‘bb!.

(L

e, F,d

Plants from the mef

(V) Lab Course (Organic) SEM 111 (OCHC30P) (276 hours)

1. Qualitative Analysis

Separstion, purification and identification of the components of a mixture of three
(three solids or two liquids and one solid, two solids and one liguid), using TL
purity of the separated compounds. Preparation of derivatives and spectral analysis.

organic compouncs
C for checking the

2. Muelti-step Synthesis of Qrganic Compounds
The exercise should illustrute the usc of organic reagents and may involve purification of the products
by chiromatographic technigues. ' 2530 marks

3. Phutochemical conversions

Bearophenone to Benzpinacol to Benzpinacolone

Beckmann rearrengement: Benzanilide froiu benzene f )
Henzene 1o Benzophenone 10 Benzophienone vxime fo Benzanilide. il

Renzilic 2cid rearrangement: Benzilic ecid from benzoin

Beazoin to Benzil to Benzilic acid g

4. Enzrymatic Synthesis :
Enzymatic reduction: Reduetion of eyl acetoacetate using B
excess of $ (<) ethyl-3-hydroxybutancate and determine its optical purity.
Biosynzhesis of ethanol frem Sucrose

10 marks:

5 Vivar
6, Recard 10 marks

aker’s yeast 1o yield enantiomenc .

Specialization Physical Chemistry

() Advanced Quantum Chemistry (CHC306)

1. ‘Theoretical and Computational (optional) Treatment of Atoms and Molecules, Hartree~Fock

Theory , , ) A ,
quantum mechanics: Bom-Oppenheimer approximation. Slater-

Review of the principles of heir
Condon rules, Hirtree-Fock equation. Koopmans and Brillouin thearies. Roathan cquation,

Gaussiun basis scts.

2. Configuration lnu;raclirm and M(_I-S(!F ) 8
Intioduction 1o Cl; full and truncated CI theories. Size consistency. Introductory treament of

coupled cluster gnd MC-SCF methods

3. Semi-Empirical Theories

20““"‘:‘; (-ij ; __A——m"':rz.
a ,0' s i '_"T,m
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A review of the Huckel, FHT pnd pp

‘ . P treatme .
UNDO and INDO theosies. A d menty, ZIXY approkimation Petailed freatirent af

seission of electronie encrgies and propertics
Pensiny Functional Theory

Derivation of o e K d
. tr i frwnht‘“? Kkt thecrem, Kohn-Shain formabstia N ‘ —
v o the "\‘ rmance of the (";\N‘W '1", foa g’~ feviatkw, No oand V. watnl.ubilt!mt

Fyimed frma o fter Na arud othier metheds) #f o
et naly resiment o C}'PM‘(‘M (‘l,”',tfrt:fﬂe wh e A F o i! ‘; = ,“ﬁ;\“ﬂ ’"" i h‘Ud
\ denity Fanetional thaviry

RBooks Sugpested
Moderm Quattturm Chemicn, N8 Oktlond nd & & paber, VeCraw T
A Y, ¢ s

Methads of Maotecolar Quentiem Meek
, LNt Mochenice R Meweeny and B b o Pres
Diensity Functional Thears of Atems and Modecates, R 1: r:n’{:;ttm\‘rﬁ t::;"j";‘.k i

Eaploring Chemisty wirk Floe
v AW Blection Sy cthy : ; i
Semtempirical MO Theary, 2. Pople !mT! unwl \;;:TQ:’“;;‘;" Fovewned ant o, Frish, Ciousein T
& J N

(1) Spectroscopy (CHCI02)

Notwﬂ@mn Smlwvwm- (PES) snd Fluorometry , Phosphometry
i‘b@n\dt‘cﬁln.c effect. Principle of PES. Jonization process. Keopman®s Theorem, Photoeflectrom
spectra of simple molecules. ESCA. Chemical information from ESCA. Applications

Principles. Factors alfecting Qluorescence and phosphorescence. Total Luminescence spestroscopy.
Applications

Nuoclezr Quadrupole Resanance (NQR)
Qusdrunole muclei. Quadrupole moment. Principle of NQR. Spliting of NQR spectea
Instnrmentation g

-

-

Mosshruer Spectroscopy
Principle of Mosshaver technique. Parameters in Mossbauer spectroscopy. Instrumentation.
Applocations,

Optical Rotatory Dispersion (ORD) and Circular Dichroism (CD)
Principles of ORD and CD. Cotton effect. Octant rule for ketenes. Applications.

Bouks Suggested:

_ Physiced Methods far Chemistry, R.S. Drago, Ssunders Company.

Saracture! Methods i Inorganic Chemistry, EAV. Ebswonth, D.W.H. Rankin and S.
Cradoack. £LBS

{afrarec and Raman Spectra: [norganic and Coordination Compounds, K. Nakamoto,
Wiley. )

{norganic Flestronic Spoctroscopy, A.P.B. Lever, Elssvier, _

Symmetry gnd Specroscopy; ¥ Veers Reddy, New Age [nternational, 1993,

imstrumental Methods of Analysis, Willard etal, 7o Edo., CBS Publishers

(111) Analytical Chemistry(CHC307)

inrodoction e % . :
Role of analytical chemistry, Classification of aualytical methods-classical and instrumeatal,
Types of wstrumenia! analysis. Selecting a0 analyti¢al method. Neatness and cleanliness,
 sboratury operations and practices. Augbticu! halence. ‘Te:hmqm of weighing, ermors.
Valumetric giussmre-claning and calibration of glusswm. Sample preparations-dissolution and

techniques, Selecting and handling of reagents. Laboratory

decompositions. Gravimetric
stical laboratory.

potebooks. Safety in the nal

o
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\nm\mﬂnﬁ is of Analytical Chemistry,
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y s

D.A. Skuug“ DM, Wew und .1, Holler, W i,
gaunders.

es. LH. Kemnedy, Wi, Savnders,
\nnmmlt.hem!i:i“zzz\;:g:u and h‘.\.hmm:m LG, Hargis, l’x::ilgcsllalld
\mnuwﬁ wa{;’umﬂ‘m} Analysis, 13.A Skoog and 1.1, l';ﬁ.n' mn’mn ers,
principles 0 Tas ysis, R.A. Day, .h. and AL, Under \\mg ::n ice
Ouantitative M‘f tution Analysis, SM. Khophar, W iley \;:x! i
?mrnnm:m“il {;‘\'mhgmgﬁ Chemistry, S.M. hhnpi\?z}: ;1;;:, o) s».mc 2
Basic U\:&:}E\SN”‘ u}lull Techmigues | fnr Analvtical Chen
g, Handbook &

Hail.
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ve) Comtlinentﬁ, Cell ’\lemhmnc -Hté TmDNpA SdRNA T (i Systeri

Binlogical Cell and its d functions of pmlmm, Enzymes. fr [Uw.tra.‘i‘wpm throvels cell
1. Biolegical cll. structure mcmnc and functions of cell membrane.
W e b%m
il transition.
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memhrang,
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n Bigpuh’me A e drolysis
Statistical Mechanisny | Excrgonic, endergonic. Hy
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IV tii) Nuclear Chemistey (CHE306)

1. Atomie Nueleus anml Nuclear Modcls
Bas.u“c of atomie sirvetore. Classification of nuclides Nuclear stabllity. Mechanical effects due to
orbitime el sproning noeleons. Magnetic guantium munber, Total mugnetic suclear quorntus
r}umbm NMRMosshaver effect Parits. Quarks and Gloons
) Shellmodel Diquid drop model Fermi gas model, Colfective model. Optical medel,
2. Radinactivity and Nuelear renctions
Redioacrive decay, Kinetles Alpha. beta decay. Nuclear deexcitation, Artifizial radioactivity,
Bethe's notation  Types  Reaction cross-section. Compound  nuclons theory,  Photanuclear
eactions. Thermonuelear reactions. Nuclear Fission, lission energy, cross-section and threshold
Neatron evaporation ad spudlation
L. Detection and Measurement of Activity
Flectrometer fonization chamber, Lleetron pulse counter. Seintillation detector. Semiconductors
detectors: Thermolumineseence and neutron detector
4. Radintion Chemistry
Interaction of radiation with matter. latesaction of neutrons and garmma radistions with matter,
Units. Dosimetry. Radiolysis. Radiochemical snif radiametric analysis in chemistry,
Book Supgested:
1. Essential of nuelear chemistry by H.J. Amikal (Wiley Publication)
2. Morden nuclear chemistry by Waiter | woveland and Water 1. Loveland (Wiley
Publication)
3. Radio chemistry and nuclear chemisiry by Gregory and Choppin (Wiley Publivation)
(IV) Lab Course (Physical) SEM 1H{(6%2 hours)
I. (2) Determination of transpart nuember.
(b Darerminmion of liguid junction potential,.
{¢\Determination of the charge on calloidal particle.. 1
(diDectermination of parsial molar volume of solute., T
(eiDetermination of (MO of surfaciants g
(f) Determination of snluhility of sparingly suluble salts by the following methods:
Electrical Conductivity or EMF ' '
2. {3)Beer’s law verification. 3x20 marks
(h) Decomposition of potential determination. ‘
{e)Validity of Freundlich's adsorptivnt isotherm,
(dyDissociation constants ol polybasic avids.
3. Study of complex formution by the Following methods and determination of stability
consnt wherever practicable;
{z). Cryoscopic
(b}, Electrical Methods.
{c). EM.I.
4. Polarogruphy. : N
5. Viva 10 marks
6. Record 10 marks
MSc SEM IV
Specialization Tnorganic Chemistry
(1) Spectrosenpy & Diffraction methud (CHCH01)
1. UV-Visible Spectroscopy _
" Electronic states in-complexes. Selection riles. Orgel Diagram. Electronic spectrum of inorganic
campounds. ~ I\ "-\\ .
23| Pagpn ‘L f«-l . m:::’—“ e
DR L i — /,
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Speciroseapy . : ‘ ; . N .
IRI‘ lm"\i ‘g l‘ noics of metal carbooyls, pitrosy s and phosphine derivariyes
Vibrstional  fregpaeneics o N

{ Effeet af
i o MNIC C atnde
ihatitution and conjugation IR spectrum ol ether mnorginic COmpatnd
SUON FASTRARER RAICI AL A28 | . :
DifTenction methods )
H N-Rin Ditfractian b

Miller indices. 1 ave method, Brage method. DebyesScherrer methed of Xeray structurg) antalysis

O IO, i { ‘
\Fenatals, indes reflections, identification of nnit cells fram systematic shsencey in diffruction
L L \
pattern. Structare of sunple lattices o N-tay intensitles, structure factor and f1s relation %
mtensiy and electron density, phaise prohlem, Deseription of the procedure for an X-ray Structure
analysis, absolute contiguration of malecnles, Ramchuntdran dingram

11 Electron Diftraction ) '
Scattering inteasin A& seattering angle, Wire equation, mensurement fechrique, clucidation of
structare of ﬁimplc‘ gis phase molecules. Low enerpy electroit dittraction and struzture of syrface

11 Neutron Dittraction
Seamenng of newtrons by solids and  Tiguids, mageetic  scattering, measuring  technigues,
Elucidation of structure of magneticaliy ordered unit cell.

Atomic Absorption Spectroscapy (AAS) and Atomic Emission Spectroscopy (ALS)
Principle ol AAS. Interference, Applications. Principle of AES. ICP method of elemental aralysis,
Books Suggested

Physical Method for Chermistry, R.S. Deago, Saunders Camtpany.

Structural Method 1nm~;:am,. Chemist v LAY, Lbs_mmh D, W.H. Rankin and S, Cradock.
EIBS

NMR, NQR, EPR and Mossbaver Spectrescopy i Inorpanic Cheanistry, ROVo Parish, E
Horwood. Prectizel NMR Speetroscopy, M. Mertin. 1.1, Delpench snd GJ. Martin. Heyden.

Spectrometric {dentification af Q'g'mr: Compoum.s. RM.: %ﬂ\mtcmm(‘ € Bassler and T.C.
Marrtil, Jehn Wilay, R

Inraduetion 1o NMR Spectrascopy, R.J. Abegham, J. Fisher and PLLofus, Wiley,
Spectroscopic Methods in Organiz (.hcnusm* DH Williams, | Fleming, Tata McGraw-Hill.

Introduction to Spectroscopy, DL Pavis, GM. Lampman, G.S; Kritz, Thompson Asia Pyt
Lid_Singapore.

Electronic spectroscopy, DN: Sathyanarayan; Universities Press, . it e
Intepretation of Mass Spectra, F.W. MeLaiferty, University Sciznes Books,Californiy

Tis

(11} Photo Inorganic Chemistry (CHC402) -
Basics of Photochemistry and Photochemical Renctions
Abserption. excitation, photachemical laws, electranicatly excited states-life times, mezsurements
of the limes. Flash phatalysis, stopped Now techs miques. Enerav dissipation by radiative and aon-
radistive processes, absomtion spectra, Franck-Condon principle, photochemical slages- primary
and seeondary processes,
Imteraction of slmmm&ywh; radiation with mater, tvpes of excitations, fite of exviled molecule,
quantum Yield, transfer of excitation energy. actinometry, S‘nglct mn{mu!ar axygen resctions.
Photechernical formation of sm og. Photo-desradation ot polymers. thc\hsmtsm of vision,
Excited States of Metal Complexes and 1. igand Field Photochemistry:
Strucenre, dipole mament, azid-buse strengths, resctivity. Photochemical Kinetics—caleulation of
rates ot radiative processes, Biomaolecular deactivation-quenching. Fxcited sttes - of metal
complexes: companison with arpanic componngs, electranically excited states of metal complexes.
Charpe-transfer spectra. charge transfer exéitations, methods. for abuining ch\rge-mnsfcr spestra.
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Phatosithsitution, P]u;{ﬂ{\\fdg!iﬂ"j and phatereduction, |!\h§|ﬂ_\ and seleotiy i

Yo 7 viheatingg|
-rere spe
states

levels of grommd state and excitedd srate, eacrry content of excited swre, e
. ' i g " 2 i = -
CNETEN develapiem of the cquatiens for redon potentiads of the excited xrmm.p;\,
Ruedon Reacitans by Eacited Metal Compleses:

. “weenh nterict (4 ;
Coerny iranster ymder comditions of enh fotenction dnd Strong ml"'""—'“"!le.\uip]g

. , X x o :
conditions of the excited stutes 10 e oseful as redos reactinty, excitel ¢ [ e

lectry

. P T AT fep

compleses 08 GHrBCING candidates (L2 -ipyrudine  and ?,lfl-[ﬂ\cnrzuhn.p,pc -[H'-cml
! '€ Comp exex)

N Acomparison wig

Application ¢
\ ’ | \ i ”r '54
processes of clectosucally exvited states for cataly i IREOve, teansformation 6 i 63

Hlastration of reducing, aned onidizmg character of Rol+hipyrigal ormple
[Perhipy 3Dy rote of spinorhit coupling-lite time of these compleses,

reastants into hiph enengy producis, chemion! enerps into Jight, eneTiy
Metul Compley Sensitizen and Determination of Reaction Mechanlam »

Metal complen censitizer, electton relay, metal colloid svatem, semiconductor supponied metal or
onide svstemns, water phatolysis, nitnogen fixation and conrthon diovide reduction (-'Ia%iﬂc:;ziﬂn
cate constants and life times of reactive onergy states-determination of rate constants «ufre,\ctiv,";i'
Etects of Haht inteasity on the rate of photochermical reactions. Types of photochemical rmdmn{

photo-dissociation, gas-phase photoly sis

Books Suggested:

Conzents of Inarganic Photoshemistry, AW, Adumson and P.D. Fleischaver, Wiley, Inorganic
Photochemistny. 1. Chem Educ,, vol 60, no. 10, 1983.

Progress in Inarganic Chemistry, yal, 30, ed. S ippard, Wiley,

Co-ordination Chem. Revs, 1973, 15,3214 1983, vol, 30, 121, 1315 1990, 97, 313,
Photochemistmy of Co-ordinanon Compaunds, V. Balzari and V. Carassiti, Academic Press,
Elements of Inorgenic Phatachemistry, G.J, Ferraudi, Wiley.

Tundzmentals of Photochemisty, K.k Rohtagi-Muokhesiio Wiley-Eastern.

T esentizie of Malecular Pactochemistry, A, Gilbertand J. Baggott, Blachwell Scientific
Pubhcanon.

Molecular Phiotochemistry, NJ. Turro, WAL Benjomin.
Introductony Photochemistry, A. Cox P

(1) Inorganic Polymers (CHC403)

Introduction of Inorganic Polymers:

Imporiance of palymers, hasi¢ concets; monamers, (< peat units, depree of polymerization. Linear,
brenched and network polymers. Classification’ of polymers, polymerization: condensation.
addition. 1sdical chain-ionic and co-ordination end co-pelymerization. Polymeriznion conditions
znd ‘pohmer reactions  Kineties of polvmerization. Stererochemisty  and mechanism fwl'
polymerization, Polymerization in homogeneoes unil helerogeneous sytens. Comparison With
oreamde polvmers.

Polymer Characterization: 3
Palydispersion, average malecular weight concept: number average, weight average and .‘;wan“
average molecular weights, Polydispersity and malecular weight distribution. Ths pﬂ!d_“-’-'*’
significance of moelecular weight. Menasurement of molecular weight: end-group, viseosity, h?"h"
seatering, vematic and ullscentrifugation methods, Anslysis and testing of polymers. chemical
pualyais of palymers, spectroscopic methods, Xeray diffraction study, Misfoseopy. Therind
unlysis and physical testing= tensile strength Fatigue impact. Tear resistance. Hardness and
shresinn resistance,

Structure, Propertiosund Pidymer Processing i
Morphology and order in crystaliing [m!ymevs—énnﬁgnrmiunﬁ of polymer chains: € rysm? wucturc;
of polymers. Morphalogy of erysmlline polymers, strain-induced morpholagy, £ smllgmlon o
melting. Polymer structure and physical pi’\.’lptrlicﬁ-ct}zlfl”ilm melting point(TME melting points
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IV (i) Noclear Chemistry (CHE306) . . -
Asverle Nockees 2ad Nuciesr Models -

Bewcs of zomag wacrys. Chrvrfiaties of coriades. Norbes sobiley, Mochemist ciics doe =
crhTry el spemesy moiiden MeeeT oo samber. Toe! memetic mxclesr omymmom
e WNAE Viowbener effe Py, Oords eod Goen,

Seetl madel | dnmid droey mfel Feren v wade] Cofieive model OpSexd okt

2. EadSascinizy a3d Nuclezr resctinas

Baficuere dory. Kaetics Alpha bos doogy . Naodlesr deociwicn. AnFeb! raficadtivin.
Bedie's memnoe Tipes Hrzcmes oowsomion Compoond sscions $heory.  Photmmsciear

3. Detection zed Shrassrrment of Acthvity

4.

Aeercorrs. Thrrmolormmmerme 2d perrom desoesor,
tmteraction of radiaion =¥ camer. Itezrection of sewmross and prevens radiviong wich maner
Usits. Desirsery. Radichsis. Radiocherira! and radiornetric srahsis in chemisey.
k Sezzested: h
7. Essertiz! of puclesr chemisiy by HJ). Amikal (Wikey Publicasion)
% Morden raclesr cheminry by Wainer Loveland ond Womar D, Loveland Wi
Poriemion) i
9. Bxdio chersisoy 2nd muclesr chemintry by Gregory =nd Choppin (Wiley Publicasion)
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(1V) Environmental Chemistry(CHE4D1)
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L heeredl pompnaiives of s headiwedalsn, srearwe. ATy, des oo, *YW. Q’tm
crmydesation tn natored wnd wade woaer wd micrchinily modiared rediy Ponctions. Watie
pelluhondnonpanic drganic, peatipuieg infpemis! snd padeiitive mmhﬁ. MF selly s of)
pollvtants  putrphiemion  sridlaning  drainege, Waste  water  Yreshnent, durentls  wasie
waten avrobic #nd aaserdi trestment ], pad induitrial waste water tretient

Imcrpanic and srgank companente in il 84 e and pomevdhange reaetons iy anil, mices wd
Mache wistrients, nitroges pathweys and NPK in ol

3 Wewr gealin perameters and sandardy

Anshticel methods foe messiring DO, BOD, COD, Neoride. oéts and greass and metals (A L
g Pb 2nCuCr) Riochemics! effoon of As, Cd. He I'b, Cr, ON and pesticides.

4. Kir Pallution sad Water Pollution:

Particulates, aerosols, SO, NOA, COx and bydrcarbon. Photochermical  wnog, airquality
siEndants - T

ook suggested

£ Lavirosments! Chemistry, ST Manshsn, Lowis Publishers.

2 Lovevemental Chemistry, Sharma and Ksur, Knshea Publishers,

3. Lvsronmema! Chemstmy, ALK, De. Wiley Fastere.

i Eavirpamentz! Paltimon Analysis. SM Khoplar, Wikey Lintern.

5. Mandsrd Mothad of Chemizal Anslyais, T 5. Welcher Vel 111 Van Nostrand Reinheld Co.

€&, Emvironmenia’ Toscology, £4 ). Rose. Gordon snd Breach SCience Publication,

7. Elenunntal Analysis of Arrbomne Particles, £4 §. Landsberger anad M. Croatchman, Gordon
And Breach Scrence Publication

£ Davironmema! Chemistry, €. Bard, WH. Frocman

IV (ili Project Work /Dissertation (CHE402)

(V) Lab Course (Inorganic) SEM IV (ICHCH0P) (2%6 boars)
1. Specirephotometnic Detenuisations
{8) Manpanesechromiusauadiug i sieel sample.
(b} Nichle ol bdoouin targsicn vansdive wrsnsues by eatracive Spestvphotometric meshod
iy FPhasde wente pasphate. ;
i hou-phonsntraline compier: Job's Method of contssus variation,
ig) Sconnap-alizarin Ked S complex: Mole-satio meshoed
(11 Copper-eibiyiene dlanine complea” Slope ~retio method
2. Flame Photonmuirs Delarmiaatioas
fo) Sosduan wnd Poussion whes presont sogether

ihi. ):amu{mi'nuum Lanim su Ctigem 3 Mmarka
te) Cadmiun sod magnesium o p water
Mireogs ‘2 \ \Qﬂ
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{al Sulphate

(b} Phasphate
iy, Silver :
‘; C hrommogmphlc separatio
(o). Codminin amd Zinc. |

(b1, Silver. Lead ond .’\»lm‘;ur)‘ s
M. Nickel, Magnesiuith Cobalt and Zinc,

s pnpcr or TLC und determinstion of Rf yalnes:

10 marks

3 \Vive
1) marks

&. Regord

Specialization Organic Chemistry
Organic Synthesis (CHC404) '

31

1. Disconnection Approach . , )
An introduction to synthons amd synthetie equivalents disconnection approsch, tunctional

group ' . s |
imercomyersions, the importance oforder of events in organic synthesis, one groop C-X and two

group C-X discannestions, chemasclestivity, reversal of pularity, cyclisation reactions and amine

synthests.

3. One Group and Two Group C-C Disconnections

Alcohols and earbomyl compounds regivstlectivily, ‘Alkene synthesis, us¢ of acetylencs” and
aliphatic nitro compounds in erginie synthesis: Diels-Alder regction, |,3~difunctionat compnunds,
wfrunsaturated carbony | compaunds. contral i carbonyl condensations. Michesl addition:and
Robinsen gnnelation,

P

3. Ring Synthesis and Protecting Groups _ g

Ssrursted hetereveies, svnthesis of 3-4-3- s 6-membered Tings, fromatic. Hetericycles i
organic syathesis..
Principles of protection of ilcohol, amine, carhany] and carboxyl groups

4. Synthesis of Some Camplex molecules”

Application of the above in the synthesis: of following compounds: Camphor, Longifoline,
Cortisene, Reserpine. Vitamin D, Juvabtone; Aphidicolin and Fredericamysin A

Books Suggested _

Maodern Syntheric Reactions, HO. House, WA, Benjamin.

Some Modern Methods of Organic Synthesia, W. Carnithers, Cambridge Univ . Press.

Advanced Organic Chemisury, Reactions Mechaisms and Sqrucrure, J. March, John Wiley.
Principles of Orgenic Symbesis, RO.C. Noman and LM, Coxon, Riackic. Academic &
Professional, | PRy | T i
Advanced Drganic Chemistry Part B, FLA. Carey and R, SundBerﬁ.vPlcumn Pross

Rodd's Chemistry of Carbon Compoundds, Fd. 8. Cofley, Tlievier, ol

Designing Organic Synthesis, S, Warren, Wiley: e ,

%gdc Sythesis-Convept. Methods and Starting Materials, J.-Fuhfhop and G. Penzillin, Verlsg

-

b IR LV

1. UV-Visible Spectroscopy A ¥ B A

EYCENRES bt L orgamie compounds, Fuctors: affecting absorption maximum and molar
extinction coetficienr. Solvent effects. Woodward Fieser rules fur conjugated dienés and carbony |

2 |Pade ( E’ \,\ D]
doctd e
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IR Speetruseopy

[ifeet of Hydrogen Bonding and solvent polurity of IR
oe T

‘ Spectum of gy
Characteristic features of IR spectirum of

" €anic compounde
aliphatic/aromatie b drocacbons, aleohalys ‘:‘c%. :
Jines. carhomy | campounds, carboxytic neid and derivetive "~ Phenols,
AMINTS, AT

s. Lifect ol conjugation oy vibtational
fregquenies,
N pelenar magnetic vesonance

Proton-NMR Specteoscapy
Chertcal shift values for protons bonded 1o carbon toliphatic, olzlinic. aldehydic and oty
and uther nucied falcohals, phenals, curboxylic acids, amines, amides), Chenical exchange. Effects
of dearerarion. Karplus cunve-variation of coupling constant with tihedral angle. :
Carbon-13 NMR Spectroscopy
Charsateristics of OMR. Chemical shm taliphatic, olc_ﬂnic,_.nlk}ne. arcmatic, heteroan watic and
cerbony L compeund). Coupling constants. Advantages and disad vantages
Fluorine =19 NMR Spectroscopy
Characteristic features of T19-NMR. Chemicul shifts and Coupling constants.
Intraduction of DEPT. COSY 2nd 2D NMR spectroscopy.

Mass Spectrometry

Fragmentation Panemn: Isotepic studies, Characteristics of Mass specrrum of aliphs

ie, olclimic,
aromatie, carbonyl compounds, alcohals, phenots, carboxylic acids, amines and amides.

Books Suggested '

Pavia. Lampman, Kriz ond VyevanSpectroscopy, Bocks/Cole

P SRelsiSpectroscopy of Orzanie Compounds, New Age International Publishers.
Rober M.Silverstein, Francis X.Webster, end D, J, RiemleSpestrometric Ldentifeation
of Organic Compounds, John Witey

ML Mamin, 0L 2 Dedpeach Gl ). Manin and H.c‘\'dcn;!?facﬁ:ai NM

, I NMR Spectroscopy. ,
Colin N. Banwell and Elaine M, MeCash, Fundamentals of Molecular Spectroszopy., Tuta McGraw
Hili ‘ ’ S -

R. 3. Aheaham, 3, Fischer and P, Lofs fmiroduction 10 NMR Speetrascopy, Wiley, ,
0. H. Williams and &, Fleming, Spectrossopic Method in Orpaitic Chemistry, Taza Mac Graw Hill,
IL 1L Willardr. L. L. Mermit, . A. Déan and Ir T, A, Setile CBSPublication Instrumental Method
of Anulysis: Seventh Cditiom,

(I1I). Heterocyelic Compounds (CHC406)

Aromatic and Non-tiromatie Heterocyeles
Replacement and Systematic nomenclature {Hantzszh«Widman system) for monocyelic. fosed and
brideed heterncyeles
General chemical behaviowr of sromatic heterocyefes,  classification (structural  type),
Heterozromatic reaclivity and wutomeriem iy aromatic hererocycles Straii -bond. angle and

torsional sirains and their consequences in small ring heteraeyeles. Contormation of six-membered
heterocveles with reference ta m

ofecular geometry, harrier 10 ring inversion, pyremidal ikl
and 13-diaxial interactions. Storco-clectranic etfeets, aromatic snd related effects. Atractive
intersetions - hydrogen bonding and intermolecular ntscleephitic, electrophilic intersstions.

Small Ring and Benzo-Fused Five-Membered Heterocyceles

: X b - iridings, pxiranes,
Vhres-membered and four-membered heteroeveles-svnthesis and reactions of aziridines, axira
thitranes, azetidinies. oxetanes a1 thiztanes

o

e



Wleapa

Synthesis and roactions Ihcluding medicinat applications of henzapyrroles, benzofurans and
benzothiophanes

Six-Membered Heteroeyeles with One, Two ur More Hete
Synthesis and reactions of pyes live salts and pyranes and their comparison with pyridinium &

tf;mp} oy linm safis and pyridies Syimhesis and reactions of tolizinean and bensopyry bum
salts. coumarms and chovmones Syrthesis and renctions of diazines, mazines, tetrasines and

ruzioms

thiarines

Seven-and Large-Memberyl Heteroeyeley
Nynthesis and reactions of nzepines, osepines,
dizrocines. dioxocines and dithiocines

Books Suggested:

L. Heteroeyehic Chemistry Vol, 1 & 2, RUR, Gupta, M. Kutnar aad V. Grupta. Speinper Verlag
2. 1he Chemistry of Heteroescles, T, Eicher und S. Hauptmunn, Thieme.

X Heteroeyelic Chemistny . JA. Joule, K. Milis and G.I. Smith, Chapman and Hall.

4. Heteroeyelic Chemistry, T.L. Gilchrist, Langman Szictific Technical

3. Contemporary Heteroeyelic Chomistry, G.R, Newkome aad W.W, Paudler, Wiles-Irter
Science,

thiepines, dinzepines thinzepines, arocines,

6. An intreduction t the Heteroevelic Compounds, R:M. Acheson, John Wiley

7. Comprehensive Heterocvelic Chemistry, ALR. Ratriteky and C. W, Rees, eds. Pergnmeom

8. Natural Products! Chemistry end Biologicsi 8j mifizance, J.Mann, R.S. Davidson, 1.8,
Hobbs. DV, Banthrope and 1.1, Harbome, Longman, Essex.

9. Organic Chemistry, Vol 20 L1 Fi nar. ELBS.

10, Stereaselective Synthesias A Practical Approdch, M. Nogradi, VCIT

(V) ?ﬂedwmﬂlﬂhcmistry (CHE403)
Drug Desipn i T L 7
Development of new drugs, privedures foluwed in drug design, concepts of lead compound and
lead modification, concepts: of pmr;imgqand sy ‘dmgs;:.jsf'riicmre-;att?’”:’if“?élaﬁoszship (SAR)
factors affectine bisactivity, resonance, nductive effesr, isosterism, blo-isosterism, -spatial
considerations: Theories of drugactivity: occupaney theory, mate theony, induced it theory,

‘CQuantitative structure pedivity rcmtimsship; History and development of QSAR. Conceprs of drug

receprors.  Elememary weatmen) of drug receptor. interactions. Physico-chemical paramerers:
lipuphilicity, partition coefficient, -clectronic fonization constant, stere, Shelion and surfece

acthvity parameters and redox potentinls. f‘xtv.'f:‘\&"i_lsqn_ analysis. Hansch analvsis, relationships

between Free-Wilson and Hanssh mml,}ma,LDSG ED-30 (Mathematicat derivations of cquations
excluded),

Pharmacokinetics E

Infroduction o drug absorption, disposition. eliminstion using phwni1a;hki,nctics.- importan
pharmacokisetic parameters in defining drog disposition and in therapeuties. Mention of uses of
phzrmacokinetics in drug development process.

Pharmacodvnamics : ,

Introduction, elementary treatment of enzyvine stimulation, eneyme inhibition, sulphonamides,
membrone active drugs, drug metabolizn. xenobiotic, bisteansformation. significance of drug
metabalivm in medicinal chemistry,

Antincoplastic Agents and Antibiotics : e )
Intruduction, cancer vhemotherapy, speciol problems, role of alkylating agents and antimetabolites
in treatment of cancer. Mention of carcinalytic aitibiotics and n.ximti-.'-_inhihhm. S_.\l!thcsis of
mechlotethamine, cyelophosphamide, melphalan, uracil, mustards, and S-mercapiopurine. Recem
development in cancer chemotherapy. Hormaone and fmttﬂfal prmilllf‘-t*- i =

Cell wall biosynthesis inhibitors. f-lactam rings..-a!mbicmcs'hmzbn’rng protein a.‘}mh‘csm. Swmmc_si;
of penicillin G, peniciltin V, ampicillin, amoxyeilling chloramphenicol. cephalosporin, tetracy cline

and srepromycin, o~ & : g

X ~L
% L._ ey < By |
.



Books suggested

. Introduction to Medicinal Chemistry, A. Gringuage, Wilew-VCIL,

2. Wilson and Gisvold's; Text Book of Organic Medicinal and Pharmaventical Chemisiry, Ld
Rober b, Dorge.

~An Introduction o Drug Design, .5, Pundeva and LR, Dimmock, New Age International.

_Burger's Medicinal Chemvistry and Drug Discovery, Vol Ed M E Wolff, John Wiley.

_Goodman and Gifman's Pharmacoetogical Basis of Therapeutics, McGrave| fitl,

The Orgame Chemistry of Drug Design and Divg Action, R.B. Silverman, Academic
Press.

7 Strategics for Orpanic Diup Synthesis aud Desivn, D. Lednicer, John Wikey.

o SRV SN P

1V(ii)Environmental Chemistry(CHE40T)
Introduction to Environmental Chemistry and l”)escﬂ'p/ﬁnn of Atmasphere

Concept and scope of envirunmental chemistry.Environmental terminology and nomenclatures.
Cnvironmental segments. The natural eyeles of environment (Hydrological, Oxygen, Nitrogen).
Atmosphere, cpvirenmental segments. composition af the atmosphere, eerth’s radiation balance,
particalates, 1ons and radicals and their Tormation, chemical end photochemical reaztions i the
stmosphere, alr pallution, oxides of CN.S and their effcets, acid-rain, smog formatian, (Green
house effects (plabal wamming aed ozone depletion, uir poﬂiui-x‘fm v;:nm]juls and intraduction 20
anaiviical methods for monitoring sir poliotion, '

2-Hydrosphere and Lithosphere:

Chemical compasition of water bodies-lakes, -sueams, rivers, sea- ety hydrelogizal cycle.
complexation mn natural and wasie water and microbiatly mediated redox reactions. Water
pollntioneinorpanic, organic, pesticides, industrial and radioactive yategials, oil spills and oil
pollutants.  etrophicution, “acid-mine diainage, waste water tréatment, domestic waste
waterf aerobic and aneerobiz treatment), And industrial waste Waler treatment. .= '
Inorganic and arganic camponents in soil, acid-base x':n&]‘iti‘n-él{_cliéin‘é_:g r&a%g:iaﬁxin il micro and
macro nutricnts, nitrogen pathways and NPK in soil. =y

3-Water quality parnmeters and standards:

Anal yiical metheds for measwring DO, BOD,;CQE)', .ﬂuuri'@c,»:_cé_ﬂs and grease and merals (As, <d,
He. Ph, 7n,0i,Cr), Biochemical effects of As. Cd, Hs, Pb, Cr, ON and pesticides,

4-Air Pollution and Water Pollution:

Pamiculates, perdscls, SOx. NOx, €Ox and hydracarbon. Phatochemizal smop, air-quality
standards. ' * s

Hooks suggested .

. Environmental Chemistry. S.E, Manahan, Lewis Publishers, .

3 Ensironmentyl Chemistry, Shanma sod Kaur, #rishna Publishers.

3. Rnvironmental Chemismy, AR De, Wiley Easterti: ol

2, Environmental Pollution Analysis, S.M. Khophar, Wiley Fastern. .

5. Srandard Method of Chemsical Analysis, F.J. Welcher Vol 111 Van Nostrand Reinheld Co,

6. Environmental Toxicology, Ed. 1. Rase. Gordon and Breach Seience Publication. ‘

7. Elemental Analysis of Airbome Particles. Ed.5. Landstergerand M. Creatchman, Gordon
Anid Breach Science Publication. .

% Enviropmental Chemistrys C. Buird. WA Freeman..

IV (iii) Project Work [Dissertation (CHE404)
(V) Lab Course (Organic) SEM 1V (OCHC40P) (2%6 hours)

1. Spectrnseopy

5”%‘;3@:




S T TR ARARE AT M AN O i 3 I
CMR & AIS) sl (L(’:?{I::l[;;"‘l:]l::!’i\h)} Ihe urg!g;ls ol thewr spectral data | UV, IR PMR,
2{a). Extraction of Organic Compounds fr;nm Natural Source S
Isolation of caffeine from tea legves, : N
i Isolation of

casein fromrmidk (the studenis BIC required to trv same rypical colour reactieons of

1 ;)nﬂciﬂ&}- :
I &;;L‘:S;:é c!g;hm: troay milk (pury afsupar should e checked by TLC and PC and B
v Isalation of nicotine dipicrate from tobaeco,
Vi Isolation of cinchonine from cinchnng hark 2520 marks.
vi dsalation of piperine from black pepper,
VIt lsolation of lyeapene from tematnes,
X lsolation of Bcarotene from caruts.

X solatien of aleic ueid from olive ot (valy
separation of linoleis acid).

0 Isolation of cugenal from eloves.,

M Isalation of limenene from eitrus frits.

iny the preparation of complex with urea and

(b).Synthesis of heterneyelic compounds
Skraup synthesis: Preparation of quinnline from aniline. Fisher-Indale synthesis: Preparation
al 2-phenyl indale from pheny ibvdrazine.

{c).Spectraphotometric (UVAVIS) Estimations
i. Amino 2cids
i1, Mroteins
1. Carbohydrates
v Cholesternt
v. Ascorbic acid
vi. Aspirin '
vit. Caffeine

3. Viva 10 marks
4. Record , ' ; v - 10 marks
Specialization Physical Chemistry L
3 e

(1 Advanced Chemical Dynam ies{CHC407) -

Thermodynamics '

Thermodynamical  praperies of Solids) Crystal svinmetry and  Macoscopic ‘properties,
Microscopic theory of thermal properties. Contributicy of Anbarmaonicity . Propenties of Complex
Selids and imperlect solids. o Silshie ‘

Phase nule: Phasc diagram of GOy, HGO and He. Thermodynamical aspeets of phase mransitians,
[iquid-Solid phase diagrams, Futectiss, Incongruent mekting Teraary svstems, partially miscible
liquids.

2. Kinetics
Interactions hetween reacting molecules (Quantin mechanical aspect). Methods of determinations
of rate of fast reactivns, Fluctuations in chemical kinetics. Symmetry rules,
Electron transfer in homopeneous svstems, role of electron funnellihg, FeOIEENiZAtion energy.
Kiserics of electrode reactiong: Rales of ad&jmpﬁcm and desorpiivy;

3. Liguids

Thermodynamical properties of Liguids: Bulk “properties. Relation between ‘strueture : and’

thermodynamic properties of simple Tiquids. Malecutar theory of monoatomic liquids:
Molecular interactions in liquids, radial distribution, Liquid-surface imerﬂjm surface tension,
cunved surface and capillary action. Thermedynamics of surface layers, Condensation.

4. Noo-equilibrium phenomena ‘ . b T ol
I'ranspon parameters in gases, diffusion coctlicient, thermal conductivity, viscosity and effusion,.
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Liquid viscosity il

. sity, Moh Foane R

. ¥+ Mohitiny of fons, drift speed. mobility nd ¢ dudttotin, H

relations, ' ¥ und conduslivity, Efnstein
Thermodynsmical and staiistival view of diffusion

Book Suggesteld
v & \ 1o et i N | . ‘
i ‘ll cmfus; ;Ttwm and Renction Dynamies -{ ‘addhyay Santosh K. (Springer)
i Chemical Kineties and l)}vnnmicq = Jef¥ien |, Steln Felf*s Books A

f“" {'"M. hll!db{fg and I"Waages Studies conceming affinity.
iv, Athns Paad de Paula J-Physical Chemistry .
v, Stainfeld L1, Franeisea 1S L Cho
I LL Franciseo 1S, and Hose WL - Chemical Kinetics and Dynaniics (Prentice - [ally

vi.  Advanced Spectroscopy(CHC408)

L. Moleculnr Spectroseopy
Anhanmonicity, converpeniee OF eneepy levels. Resonance Raman spectroscopy. Coherent anti-

Stokes Raman spectroscapy.,
LA SF.R‘_ Pulsed LASER, Time-resolved spectroscopy. Examplés of LASER, A pplicaticnis.
Instrumentation of 1R and UV-Visihle spectrometers. E

2. Magnetic Resonaner:
Nuclear Overhawer effct. Palse Seguence, Magnetizition vectors. DEPT, Two-dimensional

NMR. Salid state NMR.

3. X-Ruy Diffraction
Milier indices, Laue method, Brage method, Debye-Sclierrer wéthod of Xeray Steuctural analysis”
of ervstais. index reflections, dentification of unit cells front svstematic-absences in diffraction
periern. Structuze of simple lattices and Xeray inensities. structure factor 2ad its. relation 10
inrensiny and elecwon dens'éry. phase problem. Deseription of the procedure {or an X-rav-structure:
analysis, absolute configeretion of molecutes, Ramchandran dingram. : .
4. Electron Diffracrion and Newtran Diffraction il
Scattering -ntensity va..scatiering angle, Wire equalion, messurement techniyue, ehizidstion of
structure of simple pas phuse molecules. Low enerzy :!c«:j;;ﬁn‘ d;[’fm:ﬁ'm and structure of surfates;
Scaltering of neatrons by solids wiid Jiguid, magnetic scatioring;” MeAsITng techniques.
Clucidation of structure of magnetically erdered witeell ' i '

"3

Books Suggested

| Physical Method for Chemistry, RS Drago, Saundets Company.

2. Structural Metltod in Tnorganic Chemistre. [LAV. Thsworth, DAL Rankin and §.
Craduck, ELBS ' '

3, NMR,NQR.EPR

[Horwond.
L. Martin, J.J. Delpeuchand G.J. Martin, Heyden..

and Massbauer Spectroscopy in Inorganic Chemistry, R.V, Parish, Ellis

4. Practical NMR Spectroscopy. M 1 peuch J. Martin, ‘
5. Spectrometric Identification of Qirganic Compounds, R.M, Silversiein. G.C- Basslerand
- TE
6. Morill, John Wiley. } ol g

R.J. Abrahand, J. Fisher and P, Loftus, Wiley.

7 [nroduction to NMR Spectmseapy, R.J. Abr
AP.B. Lever, Elsevier,

8, Inorganic Electranic Spectioscopy. A
9. Slid State Cliemistry and its Applications. AR. West, Flenum.
(barty, New Age Internsiional.

10, Safid Stale Chemistry, D.K. Chakr: ‘ ermttonal, ;
Veera Reddy. New Ane International, 1998. Instrumental

(1. Symmetry and Spectroscopy, K. V2 NEW R e
Methods of Analysis, willard el al.. i Fdn,, CBS Publishers,

L
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T Solid State Cllcn}istr}'(ClTC409)

1. Crystalline solids and Salig Preparations
Basies of salids. Crysalline solids, Cevstat systems. fe
Doping. Interestation campands: Doposition methads
2. Advanced solid materials
Fullerenes. Nanomaterials-definition and ¢las
uses. Intercalation compounds o

cts i solide Methods of crystallizatian,
reparation of thin films an mannlavers.

silication. Curbon manomaterials, Cermmics and their
Firan<ition elemems.

3. Solid State Reactions

Greneral prindiples, experimental procedures, Cosprecipitation a5 a precursor (o salid state
reactions, Kineties of solid state rgactions,

4. Electrical and magnetic propertios of solidy

EleStrically vondutting solids, Llectrical properties of fullerenes and doped lullerenes carbon
nandtbes. Magnatism in inorganic and orpanic materials, Superconductivity in inorganic and
crzanic compounds. Solids use in rectifiers, tansistors, swilches and SETISOrS,

Books Recommended
I GW, Castellan, Physical C hemistry, 4 Ed, Narosa’ :
2. R.G. Mertimer, Physical Chemistry, 3 Ed. Elsevier. NOIDA, P,
3. Salid Siste Chemistry and its A pplications, AR, West, Plenum.
4. Saiid Site Chemisiry, DK, Chakrabarty, New Age International,

TV (i) Chemistry of Materials (CHE405) .. - -
1. Glasses, Ceramics, Composites and Nanumaterials

Glassy state, plass formers asd elass modifiers, spplications: Ceramic struetures; mechanics!
propertizs, cluy products. Refractories, cherzcterizations; properties and spplications.

Micrascopic  composites; dispersion-strensthened and - particle-reinforced, firbe-reinforved
SOMPAsICs, MACTOSCOpIC CompPosites; Nagoersstalline phase: preparstion procedures, special
Propersies, applications,

2. Thin Films ,Langmuir-Blodgett Films: and Liquid Crystals-

Preparation wehnignes; evaporatian‘sputtering, chemical processes, MOCVD, sol-gel ere,

Lenpmuiur-Blodgett (111) film. grawth technigiies, phntofi:hog;aphy, properties and applications
of thin and 11 films, '

Mesomorphic ehavior. thermetropic liguid crystals, parsitional ‘order, bond orientationad order.
nemstic and  smectic mesophases:  Smectic-nematic transition and  clearing temperature-
homeotropic, planar-and schlieren fextures. rwisted nematies. chiral nematics. molecutur
arrangement in smeeric C phases, oprical properties of liquid erystals: Dictectrie suscept{biliny and
diclectric constants. Lyotropic phases and their description of ordering in liguid crysials.

3. lonic Conductors

Types of fonic conductors, mechanism of ianic conductars. interstitial jumps (Frenkel); vacaney

y : e g 3 # - ~ o
mechanism. diffusion supgrionic condustors: phase transitions and mechanism of conduetion in
superionic conductors, examples and applications of ionic Gonductors..

-~ ) ,
Pace ( B
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4. High Te Materials

}‘Ik" STOVE e § Te o N e, H ¢
{\ ..‘\t\p\u \klh.s.: high Te superconductivity in cuprates, preparation and characterization of 1-2-
and 2-T-1 matenals, normal state | -

WORRITCS, anisotropy: temperature dependence of clectric
i ciectrigal
resistance; optical phono

pircal phanen modes, superconducting state, heat capacity; cohierence length. elastic

4
COnstants, position hfetimes, microngye abstrption-pairng. and mulligep structuce i high Te
matertals spphcations of high Te materials,

Books Suggested
-1 Solid State Physies, N.W.L Asheroft and NLD, Mermin, Saunders College.

-

2. Material Science and |1 mpineerng, An Inteaduction, W10, Callister, Wiley,
3. Principles of the Solid State. H.V, Keer, W iley Eastern,
?‘;.\g:{“m‘\ Science, LC. Andesson, K.1). Leaver, J.M. Alexander and R 1. Rawlings,
3. Thermotropic Liquid Crystals, Ed.. G.W. Gray, John Wiley.
(\ Handboak of fLiguid rv&ta!s Kelker and Hute, Chemie Verluy.

7. Inorganic Materials:Recent Advances.Editors D.Bahadur ef @l Narosa

8 lon Conducting Materials: Theoary and Applications, Editor A. R. Kulkarni, Narosa.

1V(ii) Environmental Chemistry(401)
I-Introduction to Environmental Chemistry and Description of Atmesphere

Concept and s.,np. of Lm’m‘nmcnmi chemistry. Em‘m:mmenml terminolegy and nomenclamires.
Envirozmental segments, The mmmh}weﬁ mamﬂsmnm«?m{H}dmhwgcal Oxygen. Nilrogen).
Atmosphere, environmental sepments. composition of the azmusphm earth"s metm balanee,
particuistes, lons and radicals and their formation, ¢hemical and rhmm,};cmm! reactions in the
atmosphere. air pollution. axides of CN.5 and their effects, ecid-rain, smag formation. Green
house cffeers (giobal warming -and ozone depletion; air pollution comtrols and introduction to
anafvtical methpds far monitoring air poliution.

2-Hydrosphere and Lithosphere:

Chemical composition  of water bodigs-lakes, streams, rivers, sea ele, hydrological owule.
complexation fn satural and waste weter ond microbially mediated redox reactions. Water'
poilution-inorganic, orpanic, pesticides; indusiral and radiosetive materials, oil spitls and- oil
pollimants, eutrophization, -acid-mine droinsge, wasts water  treatment,  domeshic “waste:
waterf aetobic and anperobic reaiment), and 1ndustrial waste warer treamment.

Inorganic and organic camponents in soil, acid-base and ion-exchange peactions in sotl, micro snd
micro putrients, nitrogen pathways and NPK in soil..

3-Water quality purameters and standards .
Analytical methuds for mensuring DO, BOD, COD, fluoride, vils and grease and mcm!s '(.-\s, Cd,
Hg. Pb. Zn.Cu.Cr), Biochemical effects of As, Cd. Hg, b, Cry CN :_md pesticides.

4-Alr Pollution and Water Pollution:
Pasticulotes, aerosols, §0x, NOx, COx and hydrocerbon, Photmhcmmﬂ SO, *nr-tht}

standards,

Books suggested
! Envieonmental Chemistry, S.E. Manahan, Lewis Publishers.

5

2. Environmental C hennstn Sharma.and Kavr, Krishny Pub hets.

M"d~ e
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CEovirveoental Chemistv, ALK Del Wiley Enstemn,

<
v Es

TV (i

1, Enviroamental Polintion Analysis. S M }dmpkdr Wiley Castern
5. Seandand Method of Cherrsical Analysis, Pl Welcher Vol 11, \'tm Nostrand Reinhald Co

myviroernental Toxieokogy, Bdl L Rose, Gondan and Breach Science Prblication.
CFlemoental Analyvsis of Airborne Partigles, Fd 5.1 amdsberges and M, C “reatchman, Gorda
And Breach Science Publication,

%, Fovironmental Chemismy, O Baind, W.HL Freeman.

cw e

} Project Work / Dissertation (CHE406)

(V) Lab Courxe (Physical) SEM IV (PCHC40P) (246 hours)

1

)

"

Verificatian of the law of phatnchemicn] ecquivalenee.

Onder of reaction byt
ta). Isolation Method,

(h), Hulf lite period method
(). Intepration method
(dyTemperature cocllicient of a resction,
{e)Encrgy af activation of a reaction.
(DiFntropy Ol a reaction..

Determination of pH by following methoeds:
(=), Electrical Conductivity.

(b ENLE

{c). Polarography )
Hydrolysis of the salts by following metheds:

{2). Crvoscopic
Fb} Electrical Conductivity.

i ENLE
Yiva
Recard
4
LR
/"‘“‘ t'l ".1
e _KM;W______,WM

3720 marks

10 ma rks
10 marks



