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CHOICE BASED CREDIT SYSTEM

M. Sc. CHEMISTRY

IBAGE4I4IIE-SIESI!E-S!I.CSI4E!]I!(I)

.- The counes are d€siened in such a nencr tnal lhe studenr feels m essence of nxdying the

so4ial,zed @ws ofchemisl| in various semcstcrs with a ken inleEst. Tbe cudculun of

choice Blsd Credir Syslem of M.Sc. prceram in chcnisrry is desiencd ro norivate Post

umdud'e qudenG roachi$e $e iollowinE progm .F.i fic ourores

l To c.able th€ sludenls to nodulat€. sinulale and validale lbe advanced conepls

' elated lo dilfernr brdches ol Chenislt .

' : 2, To pnctice and solvc nmcrical pbblcns,nd al$ ro nndersbnd rle nechanism .f
advanced orgdic/inorganic reaclions and larious theories associaed witb lhc lal6t

.levelo.nenL\

3. To develop comnunication ad orher skills for us in a wide mge of i.dusti.l des.

4. To girc a pEclical lEinins wilh lhe $phisticated in$&nen|equipnerli

5. To deate an awdenss aod the iipacl otchenislry on $e enltonrenl. sociely dd

. Jereopn f ourn'de rhprienril:, .onnuliry
! 6. To inculcaG $e scienli,ic ienperDent in $e studenis and oulside tl'e sciehtitc

! comnunny.

- ?. To undeslmd eood laboralory pmctic€s ud salely neasur€s a.d lo dev€lop 6eNh

, oriented skills.



M.Sc. CHEMISTRY (Choice Based Credit System) 

S.No. Course No. Course Category Title Credits 

Semester-I  

1. PSCHTC101 PSCC Inorganic Chemistry-I 04 

2. PSCHTC102 PSCC Quantum Chemistry 04 

3. PSCHTC103 PSCC Organic Chemistry-I 04 

4. PSCHTC104 PSCC Principles of Spectroscopy 04 

5. PSCHLC105 PSCC Laboratory Course: Inorganic Chemistry 03 

6. PSCHLC106 PSCC Laboratory Course: Physical Chemistry 03 

7. PSCHLC107 PSCC Laboratory Course: Organic Chemistry 02 

Semester-II  

1. PSCHTC201 PSCC Inorganic Chemistry-II 04 

2. PSCHTC202 PSCC Chemical Dynamics, Surface and Electro Chemistry 04 

3. PSCHTC203 PSCC Organic Chemistry-II  04 

4. PSCHTC204 PSCC Applications of Spectroscopy in Organic Chemistry 04 

5. PSCHLC205 PSCC Laboratory Course: Inorganic Chemistry 03 

6. PSCHLC206 PSCC Laboratory Course: Physical Chemistry 02 

7. PSCHLC207 PSCC Laboratory Course: Organic Chemistry 03 

Semester-III 

(The three theory courses from S.Nos. 1 to 6 are to be chosen by the students.) 

1. PSCHTE301 PSEC Spectroscopy and Photochemistry in Inorganic Chemistry 04 

2. PSCHTE302 PSEC Thermodynamics and Statistical Mechanics 04 

3. PSCHTE303 PSEC Bio-organic and Medicinal Chemistry 04 

4. PSCHTE304 PSEC Catalysis: Fundamentals and Chemical Concepts 04 

5. PSCHTE305 PSEC Advanced Photochemistry and Radiation Chemistry 04 

6. PSCHTE306 PSEC Chemistry of Inorganic Rings, Cages, Clusters and Nanomaterials 04 

7. PSCHTE-351 

MOOC* 

MOOC/SWAYAM 

course 

Title of the MOOC/SWAYAM course opted by students 04 

8. PSCHLC308 PSCC Laboratory Course: Inorganic Chemistry 02 

9. PSCHLC309 PSCC Laboratory Course: Physical Chemistry 03 

10. PSCHLC310 PSCC Laboratory Course: Organic Chemistry 03 

Semester-IV  

1. PSCHTE401 PSEC Analytical Chemistry 04 

2. PSCHTE402 PSEC Organotransition Metal Chemistry 04 

3. PSCHTE403 PSEC Bioinorganic and Supramolecular Chemistry 04 

4. PSCHTE404 PSEC Solid State Chemistry 04 

5. PSCHTE405 PSEC Polymer Chemistry 04 

6. PSCHTE406 PSEC Chemistry of Materials and Liquids 04 

7. PSCHTE407 PSEC Heterocyclic Chemistry and Asymmetric Synthesis 04 

8. PSCHTE408 PSEC Organic Synthesis 04 

9. PSCHTE409 PSEC Chemistry of Natural Products and Molecular  Rearrangements 04 

10. PSCHTO410** PSOCC Chemistry in Daily life 04 

11. PSCHLE411 PSEC Laboratory Course: Inorganic Chemistry 06
#
 02

#
 

12. PSCHLE412 PSEC Laboratory Course: Physical Chemistry 06
#
 02

#
 

13 PSCHLE413 PSEC Laboratory Course: Organic Chemistry 06
#
 02

#
 

NOTE: The students of Chemistry Department in IVth semester will register for 4-credits of course from other departments. 

* All the students must complete one MOOC course of four credits from SWAYAM UGC Portal as per the existing 

guidelines and requirements of University of Jammu regarding SWAYAM course. 

**Open Course, available only for students enrolled in programmes other than Chemistry. 
#
06 Credits are for laboratory work and 02 credits for project work. 

 



couRsE sTlltjcr!Ru

All coun€s in Senenc^ I and ll an'conFuhor!. In scmcsrcr lll. nr r[rcc couscr lron] S

Nos.I 1o 6 (one elch li.n lnoiganic. (tganic rnd Phlsical)arcro bcchoscnbylhc studcDs.
lr Semesrer IV- the thrcc specirlizrtuns .flerd b rhc $ldcms xrc Inoiganic. OrAa.i. aM

96 credns (88 credns 10 b! ermed lron the
lo bc earned fiom olher subjecls) plus audil

The loral crcdns b bc eamed by a studenl arc
M.Sc. Pogr.ndc in Chcnklry and 08 crcdils
cours€s as dekiled in the pltch il exaninarion.

!AU!&N-SLEIAI4!4q\
There shall be l\vo Mino6 (I & Ir) md one M.jor lesls ih cacb thory couM. Eacn Minor
resl shall have narlls weighhge oa 20% and ns dnmtion will bc of I% hour. Thc Major lcsl
shall have rMrks seigl age of 60% and ils dudlion will be of03 hous. Minor-I will be neld
!tur 3-4 wceks oh conplction of 20% oftbeprescibed syllabus. Minor Il will be held aner
8-t weeks on coDpletion ol2l vo to 40% ofth. prcscribcd syllabus.

The najor rcst will bc neld at ihe end of semesler on.conplelion of4l% ro 100% ol lhe
syllabus. This re$ vill nave svcn qucstions (cach of lwelve nmrks). Th€ studenh have to
artenpt live quesrions in xll. Qucstion no. I Ghon a.ssrcr lypc) sill bc conpuhory and *ill
be sel our lrom 40% ofsyll.bns covered in Minor l & lL 'l hc rcmainin8 six qucstions will bc
frcm scDss the sylhbus of4l % ro I00% i.e b€tond Minor I & ll. me stud€nl h3s lo ancmpt
et four qu€srions out ofsix queslions.

nreE shall also be m Audit couBc for CBCS in the 3'd senester. Hm a slndent shall atlcnd
classcs bul camot be Emded or siven crcdil for lhh couNe. In lhis couse, fie egi$eBl
iesearch scholas of rhc Dcparrmenr will pEse.t rhen findings in rhe pr€s€ne ofall faculty
nenbe4 to fi€ srudenls ol 3Iq emestcr. Thc No lcclurcs pd wcck (fron July lo November)
\ill be detile€d by larious escmh scholas and duralion of €ach leciure will be of l0
minurs. Il will be nandatory foi alt rhe srudenh ol 3'i semcsrer to be pesem ahd aucnd thn
course. Tne wort Eponed by rarious rcsedrch schola$ will help srudenls lbr the turnoes ol
lhen sellcnrichmcni a.d acadeDic €xplonlion It *ill be also benencial lo lhose students
vho sish ro choose rese,rch as their cari€r. Tnc studcnls mnplcline this cousc must havc .
nininunr of75% mandalory auendance failing *hich they qill not be eligible lo aptc.r in
rnc najor exanination. TIe Ilead ofdre DepanmeDt shall be tbe CouNe Diector sho $jll
dran thc schcdulc oflectures in co.sullalion wilh tbe facuhy membes.

ln addirion. thcrc shall bc a MOOC cou6e rnoueh SWAYAM Ponal (Also { Audn
course) which the students have ro study eitherin Semcsl* III or Senc$er Iv.

NOTE: Ca".li.lates ,'ho hdw app.te.l ih Mna/ fests and lailed la gel the Mihihun
ruquirc.lhla s i! t4.u|.f10iill no1bc dlbt'el1. take Mak r.i Su.h cdh.li.late! lhal
hare to rc-aweor in lhe Minor Teth anly a,.a in whirh he/rhe hdt fuile.l, Io ba .on luckl u1

teast lleen ddls before the Major Tesl

kr ,r-'-\\( e*



llE daily eu'uarion of pEclic.l Ecordvassisnmmtvvila-vocc. crc. shall have narks
wcishta8e of 50%. Tbc final praclical pcfomance lesl along wnh vivr-loce exatrinadon
will b€ held al lhc cnd of emestcr oldine 100% offie syllabus dd having ndrks

In Senestetslv. tbe labonlory colN has be€n divided in lwo lreads:
(a) 6-cFdils laboratory work of 150 mtrkq md
(b) 2{€dils prcject woi{ baed on review ofli&61u8 wo on any recenl Eseaeh lopic.
$e choice ol whicb *ill be lefl lo students in consuhalion Rilh lhe concemed faculty
member This will have a weishtase of 50 marks and wiu be evalualcd by e cxtcmal
€xaniner. The lhEe €xlenal €xaniners (lnolsmic. Oryoic ahd Physical) shall be invited in
4- senesler to evaluale the pbjecl work od also lo conducl lhc praclical exmi.ation of
slndents of lheir rcsp€clive sp(ialial'ons. The p@j€cl $ork will be in E fom of snall
di$erdio. which will be kepl in the custodt of the Depaltme.l. once a slldenl su(esstully
defends his/hd work.

A't
wd nr
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Srlhbus n'rrntc\xmirrii0.s h l)!

ConrseNo.: I'SCIlTCl0l
Till.: I no.grnic Chenistryl

Coursc Cdiegoll: PSCC

Maximu'n Markr: 100

Cou^e Ontc.'tp: Thi! btut:t iil .nuhh th. sludehts to ldr" the .a"c.rt ol a, ary 1tu.tr
nnd jt! uppliculi.ns, !$t.th!ni\1\' tnd hoh&hE, theati.s .l bohdihq h.tol-liynd
equilibriu as*e11as elecia"ic tpectu .1 h dtitn'n netutl oDtpllrlr

Synmclrr clcmcnls and symnelry openlions, Definitions of group, Subaou!, Poinr
srnnctiy eroups, scnonfilies symbols. Muhiplistion table. coduracy Flalio. ed class€s,
RepEsentation ofsytrnerry opcrations by nalrices. Clmracler ofa repEsenration, Reducible
& ireducible reprcsenlalion, Deivllion ol Chancter lables for Crv, Clv, Ca.Applicatio. of
Croup thcory in lnfmEd a.d Ranan Sp€clrc$opy.

Unit'l
Conccpt of Croup th@ry in Chenhtrlrnd ilsApplicllions

Unil-Il
srcre.chehirrn .nd Bonditrg in Mrtn C mu p r onnounds

vsEPR, Walsh diaetan (lr! and penta atonic nolecules). Bent rule and energerics ot
hybridizxrion. dr-pa bonds, Chemislry of inorBanic rrs and cages, Boruzines,
Phosphazenes, Polrhedal bomes, Ctrbomcs. Mctalloborancs md Mclallocdboranes.

UnitllI
Theories of Bondins in Traruilion Mcral Conplcxcs
shorrcomings jn crystalfreld theory, crystal field splittingin 0h, Td, Daandc*systems,
structural effects of crystal field splitting, Variation of ionic ratio, Lattice energy,
Molecular orbit!) theory, M0 energ' level diagrans lof octahed.al, tetrahedral and
squa.e planar coftplexes, r bonding and M.0 theory Variation otAowith the r acceptor

Mctdl-Li$nd Equilibri, in Solrlion
Stepsise and oleiall fomation conshls md thcn ihiciaclion. ]iends in slcpwi* co.sla.ts,
Facloa afecting thc $obility of ncral conplcxcs wiih rcfcrc.ce to rhe nature of neral ion
md lieaid. Cbclalc clTcct md it fiemodrnamic orisin. DelerDinalior ofbinary lomalion
cohsianh by pH-nclrr, Iomalio. of coloEd conpl€xes nr solution in diileEnt melal lo
ligand ralios. Calcularion of slabihy conslanr ofa conplcx lomcd in l:l nctal ro liga.d
Ftio by spectrcphotodelric nerho,l, DeFdinalion of!.

Ehcbonic Spectra ol Tnnsirion Metal Conplex€s (10 houn)
Spcctoscopic Ercund stales. Tern symbol, Splining of lemsby ligaDds, Rules for electoDic
lrdsitions, Concldion dia8lms. Oisel and Tanabe-Susdro dia8rams for lransitioD nrelal
conplcxcs (d n'), Calculalion of Dq. B and I Paramele6. Neph€lauxelic efecl and Jahn-
€lkr Eiled. 

/Charee 
tansfer sF€dra.
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Lrl,l in I)c(. 20Ir), 1)(. 2ll2l A l\r. lr)22

l. Anrlylicrl appl,.dnrns .l contlc\ HJI\ktt fR\,. N.( Y0,1. NY
(r976).

2. Solution Equilibnr. F R. Hrnlel C Burgess&R M. Alc.ck. PEnrice Fllll: EuDne
(r930).

:l CodplExarion in Analyicrl Chenhty. A. Ringbon. wilct: NewY.rr (1963)

4. Chenical ADtlicatio.sol CroupTheory, FA Coton
5. Group Tleory and Synnel.y in Chenhtry Lowell I l. I lall.
o Ino gJnr.E p'.rontr cpp.rros"opy.A.d.P. Lpv"r El.evrcr.
7. Ino.CanicChemistry, J.E. Huhey, Harpes & Row
8, Advanced lnorganic Chemistry, F.A. Cotton and G. wilkinson, lohn wiley
9. Advanced InorganicChenistry l. D. Lee.

10. Comprehensive Coordination Chenistry, C. Wilkinson, R.D. Cillars and j.A.

McCleverry, Pergamon.
It. Cioup Thcory dd Chcnhlry, D. M. Bhhdp, Clarcndon Prcss: Oxford, U.K. (19?ll.
12, Slnmclry in Cnenislry. H. H. Jalfc & M. Orchin. Dov$Publicalions {2002).
l3 ElectJonic Sp.clra of lmsitio. Meul Complexet. D. Sunon. Mcciaw-Hilli New Yorr

(r963)
1,1. Ligmd Ficld lncory md ils Applicarions. Bdm N. FiggG and Michael A. Hitchnrn.

15. Inoiganic Solidsi An InhodDclion to Conceprs in Solid-Srare Sttucludl Chehislly, D. M.
Adans, .lohn wiley & Sons. LondoD (1974).

I 6. I.organic Chemistry by Calberine Housecron ad A C Sharpc Pnntim Halli 2"! cdnion
(2004,11-18).

I 7. lhorsanic Cbemistry, Ca4 L. Miessler. Do.ald A. Tar. Prc.ticc Hall (4i Editioh), 20 l o.

l8 Conepls and Models of Inorganic Chem islry. Dod ie Dou8las, Dan M cd aniel. John

 lex.nder. Wileyi 3'J edilion (2006).

19. thoreanic abemistry. A.G. Sharpc. Peason, lndia, 3'dcdidon, (20021.

PATTDRN OF EXAMINATION

Thdre sball be two Minon (l & II) Md one M,jor tesb in each theo.y couse. Each Minor
lest shall have ddks we'ghuee of 20% and irs dunlion sill be of t% hour. The Major rest
shall_hale marks weighuse or60% and ils duralion $illbe of03 bous. Minor I sill bc hcld
alierI4 eeeksoncohplelionol20%ofthe pFscribed syuabus. Minor Il will bc hcld aftci
8-9 weeks on conpletioD of21% lo 40% oflhe prcscribcd syllabus.
Tlc major test will be held ar rhe cnd of sene$er on con erion ol 4l%lo I00%of tbe
syllabls. This lesr wili have flei quesrions Gach of iwelve ndkt. IE stude.rs havc ro
altem five queslions in all. Queslion no. I (shoft answs rypc) will bc conpuhory ed sill
bc sel out fron 40% of syll.bus covcEd in Minor l & Il. l he renaining six qleslions vill be
non.crcss the syllabus of,ll% to 100% i.e. beyond Minor I & IL Tne studenl h6 ro arenpl
my fou quc$ions out of six quesrions.
NoTE: Cohdjdates rho haw appeatud
tuqnitudhai6 ie t4od oflAvill nol he
hare to ra-.Vies in the Mino T6ls anlr
lca!fifi..tlda$ betorc th. Itabr T6!",/

in Minar Tens and fajle.l to set the nininun
4llore.l to take Mujar Tqt. Such candidates shal

ance in \rhich hchhe has lailed, 1a be .ah.!,.te.l at

"w W ,y \4.



srlkhus for rhr cuminrln'n\

conrs.No,: I'SCllTCl02
Tillc: Qn.nrum chenht+_

h(lJ in I)(.202r),l)r..lll2l & l)ct.lr):2

(,'uar Crtcgor'y: PSCC

Cou6e Onln,te: This L.u^r iill h.lp b rhrl.Nanrl 11. \rlriau! a!pe.^ .f quahtm
hlechurit\. h1 ud.litn'n. the nud"nt: *ill glhet kn.\'lttlge thort ahqlrlt hMledLn,
ut)pt.\intrian ntthads,.hnial bot.lins HMO nethalr an t j^.rttt1li.uti.,6

UNIT.I
Ex.cr quantum mechanicrl results
Scbrcdinger equaion rd the postulares of quantun mcchanics, Opcralor conccp! Som€
propenies of qudlui nechanical ofealo6. Linear. Hcmitian md Uniltry opcraloB.
Comnuraror opealos for differenl obseivables, Schrodineer wave equation for Htdmecn
Iile atons in sphciical pole coordinales. Separalion inlo lhce equations, Quantum nunbers
and lhen intondce, Radial and angular wvc tunctions (Sphsical ldmonict.
Complere solulior of Schrodinser equarion for the lolloving nodelsystemsi Pdticle in a box
(l ,nd 3 dimcnsional). Concepl of de8eneEcy. One dinensional simple bamonic oscillabr
& the rieid iobtor, Calculation of various avcra8c valuts for lle above systems.

(10h6)

UNIT-II
Angul.rmomenrum and electronic structurc of aton
Gc.cral tbory of arsular nonenlum, Eigen lunctions and Eige.
nrotoenlum openro^. Laddci opcrato^. comnurado. relarions. spin
anthynmet.y and Paulis principle,
Electo.ic onteuralion, Russll-Saunder snd ij-coupling schenes,
vecror nodcl ofthc alom. Atonic lem symboh, lem separalion of p'
o.bn conpling. T-€md splitline; vinal thcorcm.

IJNIT-III
Approxination nerhods

UNIT-IV

Molecultr orbilal lhcorr (Hononuclear and
lpprcxinalion. Hi noleculd ion, Calculalion
Physicsi piclure of bonding and antibonding uale
bond rrearDenr of Hr. Conparhon of MO and VB

UNIT.V
HMO Melhod.nd irs Applicatiotrs

Appmximalion nelhods. The Varialion meibod. lined larialion pinciple. Penurbadon
melbod Postulltes od calculalion of fist otdcr pcnubation (non-dcecncralc). ,\pplicalion
of vriarion merhod md penurbLion nrlhod to helium aloto (Cound sule energy).

03hn)
nebonuclear diaromics). LCAO-MO

of eneret lcvels f6m wave funclions.
function, Biefintroducrion to Hr, Valence

(r0h6)
Applicalion lo elhyleN, Bukdiene,

Edical and Allyl drion). Cycloprop€nyl
mdical and Crcloprope.yl carbanion).
cclron density and bond ordei.

I r-.(/
.n> (l> \i{l,$ 4 \
" \/ '

Huckcl's MO lheory of onjugaled systemsi
Cyclob adiene, AUyl sysicm (Allyl qtion, AUyl
syslcn (CycloproFnyl cation. Cyclopropenyl
Calcularion of pioterlies Delocaliztion ehc€y. El



Srlhhur forthcc\aDinrtn'nslo tlc hrtd b l)cc,202 ! l)tc.20tl & Dcc.2022

BOOKS RECOM]\IENDEI)
I thysicalchcnlnry. P. W.,\rkirrs. J. dcp.uta, O\brd. fefrtr Ldnbn.2l)t,t.
2.lnlrcduciohb Quantum chemjsrry. A.K.ChaDdr.. v.Cra* Hili. rounh Enition
l. Quanlutu chemistry.lia. N. Lelirc. Per6on, Scrcnrh Edirion. ?0t6.
4. Molccutar Quantun Mechanics. P.w Alkins and R S. Ficdnain. Oxfod. trilth
20],2.
5. Qudtum Chcmistry and Speroscopy by T. Enget and p Reid. pca^on, Third
2018.
6. Qudlln Chemistry. J.P. Lorve md K A. Petc^on. Academic Press, ftidEdnion.
7. PbysicalCbenislry by R.J. Silby,R.A. Albcny lnd M.c Ba\€ndi, Wiley, Founb
2044.
8. Quantun Chehislry by D.A. McQuarne, vira Books pvr Lrd.NcwDethi,zolt.
?, El.T9l".y O*"r. ct'"."uy. F.L. pitar, seond Ednion, Dover pubricarion rnc., Nes

l0 Physical_Chemntry: A Moledtr Approach. D.A McQuarielndJ.D. Simon. Univc6ily
Sci€nce Books. Third Edition 2001.

200r.

2005.

P4TTERN OF E\AMINATION

Theie shall be two Mino6 (I & II) and ohc Mljor tesls in ach thcory cou$e. Dacb Minor
rest shall havc mdts weightaee of 20% and ils duntion wilt be of r'l: hour. The Major rst
shall-have nd(s weightaec of60% and its dundon wiu be ofo3 boua, Minor t vill le held
aRer li weels on rompler onol20o".trhe p-e{riN .y abd". vinor || wit oe hetddRe,
3-oueel\on rompla-onot2too o 40oo otrhe pR.cnbed sj.t,bus.

The mjoi rest will bc held al the cnd of semester on complerion of4t% to 1Ol]% ofihe
syllabus. This test will bave sevei qu*tions (each oftw€tve mdks). Tne $udents have lo
dicmpr fi\e qus'ior rn Jll. Oucn'o1 no. I r\hor aNe- trnc, wi b..omlrtso4 aao qi.l
beq'ou'liom40qoot,rllabuscove'edinVrno.!& .tte..Triiingr\quejionsr be
fron d -os rhe{l.db F ot! !oro O0oo ic. eJond Vino, t& . tte-.rldenr ftu h flernpl
any rourquen on\ out or nr que{rons.

NOTE: (hndidates eho hde appeqed jh Mina. Tess an.t fuited to gd the ninintm
rcqunednarks i ! t4outoJ10tiInatbealowdtot.k Mojor Tc! Sucicandittd{ shatt
hde to re-apptur tu the Mhd 7:ats onU once i" rhich hclrie hds.faited, 10 be onducted a!
]latt lifken.tarr before the Mair 761.

(i,\,
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s\lhbusn,rrhcr\rminnrn'htobcheldin l)ct.2ll20.l)rc.2021 & DLC.2ll22

Coua. No.: r'SClllCl0l
Tirlc org.nicch.mhl4l

Coursc Crltgory: I'SCC

Cou6. Ort.n'e: This or^r is f.cts.d oh
n.rca.h.nristr!-, readbn'1!.tutDis"1, di?htti.
rcurtitr^

Naturc ofbonding h organic nolecul€s
Del ocali zcd chcmic.l bond ins-conj ugsl ion, Cro s$onj usalion, Re$nance. H yFrconj ugali on.
Tautondisn, Aronalicity in bc.zenoid and non-benanoid compourds- Alrehdnt and non-
altemant hydrodhons. Huck.l's rule, Ene4y level of nolecular orbitals. Annulenes.
Anriaronaticily, Hono aronaticity. Cmwn clher complexes and cryptands, Inclusion
conpounds. cyclodextrins.

ndh& ol botulins in .raoni nhlaultt,
hLd(.phili. srh!ilu1iDn ahd l)et ru.Jicnl

(r2 h^)

Rclclion M€chmisn: Strucrurc ard Reaclivity

(12 hh)
Elenents of synmctry. Chiralily, R&S configu6tion- Molccules lnh nore rhan one chiral
cenrer, ThN- md cr}llrc- i$nen, Metbods ofF$lurion, Optical turity. Enantiotopic dd
diaslereoropic atons. Croups md faces. Oplical actirity nr ihe absence o, chial cdbon
(Biphenyh. Allenes and Spiranct. SleEochenhtry ol lhe cornpounds conbinins nirogen
and sulpbur, Confomadonal anllysis of cyclohexanes, Dccalins, Efccl ol confornation on
Blclilhy. Stcric slrain due lo unavoidablecrowding.

Unit-IlI

Types of nccbdisns. Kin€lic and lhemodynlmic conlNl, Cunin Habhell principlei
Porenrial dcigy diasans. Transilion slales and inGmediates, Me$ods ol dereminihg
nechlnisns. koropc cfccrs. SrrucruE. stabihy and reaclions of carbenes and nnrenes,
Efecl of srruciure on reacivny-Resonmcc and ficld c1f€cls. Sleric eifecl. Qualilalile
rearncnt. Tn€ Hammetl equation and linear free e.erey elalionship. Substnuehl md

Aliphnric Nucleophilic Subsrit ioN (l2tF)
Thc SN2, SNl. Mixed SNI md SN2 lnd SET nechanhns, The neighbouring gioup
mcchmism, Neishbourins group panicipation by ohd n bonds, Cl4sical and non chssical
cdbocatiohs, Phcno.iun ions.Norbonyl system, Tbe SNi mecbanhn.
Nucleophilic subslilutions al !n allylic, aliphatic liigo.al and a vinylic ctrbo.. Rcactivily
cficcrs of subsrrate srruclue. Anacking nucleoDhile, l-elring gtuup and E&lion fredi!tu,
Ph.e lransfcr calalysh and u ltrasound. Anbid enl nuc leo ph il e and resio sele ctivily.

Mecbanhm of hee ndical eacions. Neighbouring group assi$dcei The eltlcl ol solvcnl
md arkckins Edicals on Hclivny. Allylic halogenadons (NBS), Oxidalion ofaldehyda to
carboxylic aci/s.,Auto-oxidatio.. Couplnrs of alkrnes and a.ylation of aromalic compounds
bv diadniun{saks. Sandnevei B,non and Honsdicckorcaclions.

(12 h^)

Qa- <,-N^t'' r-\f-]F-



S\llahus tor lhc e\rminxtn'n\ to bih.ld in Dcc,2020. Dcc.202l & l).c.21r22

BOOKS RECOMMENDEI)
I

2.

L

5

8.
9.

t0.

11.

Adlanccd Oryanic Chemislry. Reactions. Mechanis lnd Stucfut. Jcii! March.

Org.nic chemisiry. Jo.alhan Clayden, Nick Creeves, S$an wdftn, Potfworhc^,

Advance Orranic Chetoisty. Ptrt-A: Slrucnre & MechaDGn (Finh Editjon)- F A.
Cdcy & R.J. Sundbers. Published by Springer Science (2007).
A Cuide BookloMcchanGn in Orsmic ChenrislD, Peler Sykes,l-ongnan.
SlrucluE lnd Mechanisn in Orgahic Cnenislry. C.K. In8old, CoFll Unive6nt P.ess.

Orsmic Chenhlry, R.T. Monison &R.N. Boyd. Prc.ricc Hall.
SlcEoch€mnt.y of Organic Contou.ds. D. Nsipun (3rc rdnion), Ncv Ase
Intcmalioml (P) Limit€d, New Delhi (2014).
oigeic Synlbesis, Michael B. Smilh MccrlwHill Educatlon.
Sldic and Sreieoelecrronic Dfect in Orsanic Chenisuy. v. K. Yadav. Springr

Modcm Methods of OrsaDic Chehisby, Willian Cmthcn ahd Limcoldhm.
Clnbridge Univc6ily Prcss (4'' edilion. 2015).
Oryanic Chenislry. Shley H. Pinc. Tata Mccraw I Iill (5'" Edition, 2007).

PATTERT\ OF EXAMINATION

There shall be two Mitrors (I & II) and one M,jor tesls in eacn theory coutsc. Eacb Minor
test shall have nrks wciehlae€ of 20% md its duElion will be of l'/. holi The Major test
shallhave nrarks weighhge of 60% and ils dmlion wiU b€ ol03 hours. Mitror I sill be held
aner 3-4 wceks on conplelion of 20% of the pre$ibed slllabus. MiDor-lI will bc held alier
8 9 weeks on conplolion of 2l% lo40%of the pre$dbed syllabus.

The major €sl $ill be held at the end of *ncsrcr on conpl€tion of 4l% lo 100% of fie
syllabus. This lest will have seven questions icacn ofNelv€ markt. Tbe sludenls have to
anenpr five queslions in all. Queslion no. I (shorl mswcr lypc) viU be conpulsory and will
be st out fon 40% ofsyllabus coleFd in Minor I & IL The renaining six qucstions lvill be

fion eross the syllabDs of 41% ro 100% i.e. beyond Minor I & IL Tbe studenl has to a(empt
any four questions oul of six qrcslions.

NOIE: Cdn.tulates vho hare aptt4re.l in Minor Tetls and.laile.l b get the hininm
rcqlitednarksie Il o!1oJ10vil not be aloved totuke Ll4or Telt Srch cah.li.latet shall
haw to rc-appear in the Minor Test/s onl! o,ce in rhich he/she har faitel, b h! t.tulucied d
l.a! llleen d.ats bgloe the Major Test.

<;s/ -.$ Q-
9r\o v



Srll!hu\ for thc r\ntninnlionst'

Coursc No.: l'SCllTCl0.l
Titlc: Principles of SDcctros.!nt

br hrld in l)(.202q Dcc,2ll2l & I)cc. 2022

Conrse crtegorJ: |SCC

CouBe Oulorle: tt etulrins
u:t.a af t!ri.,t: ltth,iqltr!
NMR hllbhlatio, .bout Xa!)

,,\..i -\' 41. ,.,/. '^,/1 .tJ\ L.t,n'4 t t. r' t h\ . al
.ltp..rJrlJ rnLl) \ti '.--\"trr""rt Rrnra

dntl h.tutun li/lt uchan tcchtutu!! \'ill d1!) hc d.all

Elcctomas.clic Radiation, Chd6cloialion. Quantizalion of cn$ey. Rqions of emr.

I erdcrion of cnr *ith mauer. Phe.omenon relaled lo Fdiarion-Tansmission. refleclion,
ref&crion, dispcnion. polaizalion. width od inlens ity of speclrll lines. Facros co.tributins
ro thh effecl: Collision bmadering, Doppler broadcning. Hei*nbss s unc{lainty prihciPle.

Tlrnsition probability, Popnlation of slales and Path knglh of sample. Resulb of lime
dependenl Pdurbalion lheory: Stinllatcd (lnduccd) absolplion, Slidulareda.d sponheous
enission. Einslein coefi cic.s, Lases.

UnillI
Microv,vc speclrcscopy
Rolalional spcclroeopy of dillomic nolccules based on rjgid apporinalion. Deleminalion
of bond leneth md/or atonic nrdses lion nicro{ave data, Inlensily ol spectnl lincs. Efecl
of isoropic substilulion. Noniigid rclalor Classificalion of polyatonric nolecules, Eneret
levels md speclra of symnreric top molccul€s and asynrniedc lot nolcculcs

(l0hB)

(l) hB)

(8h^)

vibiali.s dialonic molecule: The chcray of a dialomic trolecule. Thc sinple llamonic
oscill.tor, The Annamonic oscillator. Seleclion rules, Olerlones ahd conbination bands,

Dissociarion cmreies lion vibnlional spcctm. Vibralioml-rolalio.ll spectn. P. Q dd R

bmches, Breakdow. of Bom-Oppenheiner approxination, Vibnlions oJ polyatomic

hole.ulesr Fu.danenbl libntions md dren synrnretry, Influencc of totalion on lhe specla
of poltaronic nol€cules: linear noleculcs.'fhc Infl uence oinuclear spin.

Vibrsli.nrl Spcctroscony

(,) R,natr spectrcscopy
Qua.run lheory of Ratrd eilat. Classical lheory or Ramm efccl. Pur€ ror.tional Rod
spechoflinearaDd Synnelric lop nolecules. Raman acivnt oflibmlions. Rule of Mutual
exclusion. Vibralional-Rman sDecta. Rotational nne structuF, Selecdon tules
(b) Nuclear Mqneli. R$onance spectroscopJ
Nnclcar spin. Nuclear Magnelic icsoMnce, Saluralion, Shielding of magnetic nuclei,
Chenical shinand ils nreasuretoenls. Factos afcclins chemical shit, Desbieldi.g, Spin_spin

inleEclions, Faclots afeclins couDlins conshl, Basic idea aboul NMR inslrument, Fl'
NMR, AdvantrAes of lT NMR

X-ro I d iflrnd io n I BtaE!
Scbend gElhod ofX-ny

(r4hrt
condnion. Millft indices, Laue nethod, Bdgg nethod. Dcbyc-
structural aDalysis of&lstak, indcx reneclions, Ide ificafons of

" * p-,<( V



S\ll,bus for lhr t\anin,(n,ns lo hc hcld in Dc(.2il20.l).c.2021 & l)c..2022

nnil ccll\ liotu slsrenulic dbsc'rccs in dilncrior p.!.ni. sttr.1u$ ofsinrplc latriccs and x-
ray inlcn\iries- Strucrure facror ind irr elirnJn b i'n.isity.nd elect n densiry. Phrse

toblcm. Description ofrhe prcceduE for an X ray st,ucl!tre !n!\'sis
N.nhn .lilJnclior: Geneml nrlrcduclion. Cryshl slruclurc determnralion. Ma-qnelic
stu.nrc analysis. Dlenenlary idea of eleclrcn difinclior

BOOKS RECOMMDNDDI)

l. Inrrcduction to Molecular Speclmscopy. C.M. Bano\y. McGErvllill.
2. Basic Principlcs ofSpcctosopy. R. Chang, Mccias Hill.
L Fundlnenrals o| nolecular spectoscop!, C.N. Banwcll and E.M. Mccash. l.ta

4. Solid Slale Chemisrry and ilslpDlicltions, A.R wesl, John wiley & Sons.
s. Solid Slale Cbenislry: An lnlrcduclion, L. SmanrndE. Moorc. Nehon Thrones Lld..

UK.
6. Alonic md nolecultr spcclroscopy- Basic conccps and applicaliohs. Rita Kakltr,

Cmb.idge PEss, 2017.

PATTERN OF EXAMINATION

'lhere sh,ll b€ rro Minors (I & II) md one M,jor tesls in each theory cou6e. Each Mi.or
r€st shall hde narks weighl,ee of 20% md ns dunlion will be of I /r ho!r. The M.joi test
shall have narks veishuse of60% and ns dualion will be of0l hou6. Minor I will be held
and 3-4 reks on conpl€tion of 20% of lhe pr$cnbed syllabus. Mimr II will be beld after
8 9 we€ks on complelion of 2l% lo 40% of the prescribcd syllabus.

Thc najor r€sl wiU b€ held ar rhe end of smesrer on conpl€tion of4l% ro 100% of lhe
stllabus. Tlis tcsr will have scven quenions (each of twelve markt. Thc stude.ls have ro
auemF nve qustions in all. Queslion ho. I (shorl mswcr lypc) will be conpuhory and sill
be st out fron 40% ofsyllabus corcrcd in Minor I & Il. Thc remaining six queslionssill be
frco ,mss the syllabus of4l%to 100%i.e. beyond MinorI & IL The sludent has 1o auenpl
any four quesdons out ol six quesions.

NOTE: Cah.li.ldet ,ha hav appcarc.l ih Mihor Tbts ah.] laile.l 10 Ee1 the hihihuhl
requne4narkri.e.lt out al lqr'i not be alawed to tutte Major Test Srch catuidutes shall
hare to re-appe$ jh the Minar TerI o"U o"ce i" *hich hehhe has failed, to be cokdkled al
tedT lil*n days belorc the Mqiar T^t.

w^,@
45



Cot6e Oztco,t.: Thi: b"tsc ||i h.lp th. tutlen^ b laon hon th( ntu dhaUlis olnetah

^ 
onarp.l un.l tit"ufuunoun!b lcryrute ntul.!ti)'|lte thc q,4ntjq 01^ta n.lut bnt in thr

grr.h hEntrc

r. Qualitativc lnllysh or l€ss conmon (mre) nclak

Analysis ofnixlure containing less connon nctal ions: Tl. w' Mo. Se. Te. Zr, T,, Ce.

Th. V. U, Li (four nretll ions in calionic/a.ionic foflnt

2. Separation atrd quantilrtive€stimation ofrwo metal iotrs

Cu-Ni: Estinarion ol bolh by envin€tric nelhod

Ba-cu: Eslimalion of Ba gnvimctrically and cu volumericlllt

As-Cu. Esdnation of ag Cralinelrically and Cu loluoerrically

Cr-zn: Eslimalion ofbolh by gavimetic trethod

Ni-z.: Estimation ol both by gnvinclr'c melhod

Cu-t e: Esrinadon ofborh by Cravinctric nrethod

Ca-Ms: Eslimalion ofboth by titralihg againsl DDTA solulron

Zn-Mg: Estination of both by titnline asainsl EDTA solulron

3. To deternins thc totll h.rdnes ofw.ter (duc to presenccofCa"and Mg" s.lrs)

4. Any orher erp€rimenr intruduccd by thc lelchcr

L Vogel's Qualilalive Inolgdic Analysis,7,rEdn.. Pca6on Educalion Ltd.- 2. Vogel's Terlbook of Qu$tilalive Inoryanic Anllysis, 4$ Edn., Longnan Croup Limiled.

stlkbUs for !l,e c\rnin.lions to bcncld h I)cL. 2i120, l)rr. 2ll2l & l)cr.2022

CourscNo,: tsclrlclos Coursccrtcaory: Pscc
Tillc: Ldbor.torJ CouB.: Inorgui. Chrmistry
Crcdits:03 Maximum Mnrks: 75

PATTERN OF EXAMINATION

The daily evalualion of praclical rccolrs / ,ssignnmh / viva-locc. clc. shall bave a na s
rveighlage of 50olo. Thc t.al pracrical pedomance lest along wilh viva-voce cxminalion
will be held al the end of *ncstd olerins 100% of lhe syllabus and having nails

v1- &,- u/' ('!-



S\ll.bustorrhcc\rmim&'nsto hch.ld ir l).c.2020. Dcc.202l & Drc- 2i122

Courso No.: PSCltLCl06
Tnk: LNbor.lo4 Coursc: Physical Chcnistrv

Cot6e Oztroh.: Lflor nhallsis an.1 sat\ticut tn4!i! lutu ",iI hr dhtb'..d by the

ntuld^ beforc proceedinq L' th! uttual Prfartnun.. al ruriout 4ro tntnB as nlehtbh.l ih
!htUl. ring.ldajh

Nunber of hous ,br elch expcrincnt: 3-4 hours
A lisl of cxperinenls under dilfeienl headings is eilen belorv. Typical expeituems te to bc

selecred lron qch 1ype. Sludenb are requned lo poforn at l€61 25 experimenb.

Error Analysis ,nd Strdsrical Drta Analysh
Eros. Itpes of emB, mininizlion of wod, eror dislribulio" cwcsi p@nion. accuracy
md conbinalion; $alilical trcaimcnl for etror analysis. $udent 1 tesl. null nypothcsG.

ejecrioi crneria, F&Q restr linear egression andltsn. cuNe finins. calibmlion ol voludedc
appaFlus, burene, pipcuc md sra.dald flask.

To consrrucl the phlse didgr,n lor ihrec conpone.l sysien (e.s. Chlororom acelic acid-
water, erhdol-berne waler, ethmol-ethtl acclaleRaler, aetic acid benane $arer).

i) Derernination ol fte erecr of (a) chmee of lenFn1ure (b) chlnge ol conc€nrrarioh or
remrmts and qralysl and G) ioni strenglh of mcdia on lbe v€locity conslanl of
bydrolysis ofd calcr/ionic eclion in nicelld ned;,.

ii) Deleminalion of velocity conslmt of hydrclysis ol an esFr/ionic reaciion in nicellar

iii) Delminarion of the nlc conslet for lbe oxidalion of iodine ions by htdrogen peroxidc
sludyins the kinedcs !s an iodine clock ieactio..

iv) Flowins clotk reactions.
v) Detemination ofthc prinary sall eilecl on lbe *ineics ol ionic €aclions md t€slins of

rhe Brcnso ed r€lationship (iodide ion n oxidized by peGulaphat ion).

i) Detsmination of nolecular weidt of non-volalile a.d non-eleclrolyle/electrollt by
cryoscopic nelhod and to detem ine $e adi! ny cocficicnl of an clcciblye.

ii) Dcrcrminalion of the deg@ ol diessociation of seak cledrcl}le and 1o sludy the
deviatio. fom ideal behaviour thal occu6 Bnh a slrong €leclroltle.

i) Dereminalion of noleculd weight of higl polymcr (polyslyrene) fron viscosity

Study ol vriarioh ol surface tension of solution vilh concentarion .nd d€teminatioh of
su ace excess, Srudy of inlerfacial tension belwen rwo itrmiscible liquids. CMC ftom
surface-ten si on d edurenenls

any othcti@ricd inrrodmed bI the teach€r

Coun. Calcgorv: PSCC

''tKw



BOOKS RECOMMDNDED
" I PEctic.l Physical Chdisqy, A. M. Jam6 and F. E. Fiichtrd,lnngmm

2 Findlej s P'acricalPhysic.l Chenisrj. B. P. tf,vifi. Longnan- I ExDerimenlal Physicdl Chemi{ry, R. C. Das dd B. Behe' a I tta vccras Hill.

- 4. Exp€inors in ?h)Bical CheDisiiy by Shohaka.
5. P@ii@l Pht6'cal ch€DisEy, visirnaihd &d Raghavs.

v 6. Adv&ed ?hysical Chmisirr, J-B. YadEv, Coel Plblishine HoNe.

.- 
PATTERN OF EXAMTNATIO]

- fte daily dah.tion of p@lical rc6.ds / ssisndts / viva-v@e, €lc. shal hat a marts
, wightage of 50%. The final p@li€l Frfonmce test alone wiih viva-v@ exmitration

wiU b. held at tle €nd of $m4t r ovding 100% of ile syuabu md having tu*s
" wightacB of50%.

Qr* il,e 4t,/'' t l{
/'ra)--.'

Sylhbus for rh€ er.Din.tions to be leld in D€c.2020, Dec.2021 & De.2022



S,\llNhnsfof(hcrrndinnlionrlo b.h.ld in l)cc.2020, Dcc- 2021 & l)(.2022

Coursc No,: ISCHLCI0T CouFccalcgorr: PSCC
Titlc L.bor.rory Coursc Organic Chenistr)
Crcdils:o2 Mrtinrn Marks:so

Co ^. Ou|.oh.: Thc orranicslnthaltafrunm! nnt.uhlslnh thdrndctilti. f"nclional
srorys til! h! uri.d .nt tR st.ctt a \ ill be uled la i.lentit ruri.n! .hndn,1ul gt qs

Sepaddon. pnnficationand idenlificalionofconpounds ofbinarynixture (lwo elids) usinE

TLC, cbemical &srs.lR steclra to bc nscd for fu.clional soup identificdlion.

Accrylarion: Acelylalion of NHrod OH groups.

Synthesis o I oxi nes of carbonyl conpou.ds.
Aldol condensalioni Dib€.al aeton€ a.d benzylidene &ebne frofr ben4ldehyde.
Cdrizoreaclion: Benztl alcohol odbenzoicAcid fromb€ualdehyde.

Any othcrcxperincnt inhoduced by the concerncd tgachcr,

BOOKS RECOMMENDED
r . ExlE.inenrs and techniqucs in OrCanic Chcnntry, D. Paslo, C. .,ohnson and

M.Miller, Prenrice Hall.
2. Macroeale and Microscale Olgdic Erpennenls, K.L. \Viuiamen, D.C. Healh.
3. Systematic Quln irc O€mic Aulysis.IL Middlenlon, Advld Anold.
4. Handbook oforgdic AoalysieQualilalivc md Qmlitaiiv€. IL CIaIk, AdMrd

5. vogel s-rcrtbook ofPlaclical Orsanic Chemisq, A.R,Tarch€1l, John wilcy.
6. Monogr.pn on Crecn Cnchislry by Creen Chenistry Task Force Connfteq DsT.

PATTERN OTEXAMINATION

The daily cvaluarion of pEctical fcods/6signnen$/viva'loce, erc. shall havc narks
*eighlage of 50%. lhc final pradiql perfomance lesl along wnh viva loce eraninarion
sill be held dlhe end ofsenester covfti.g 100% ofln€ syllabus and havinB marks Reishage

N-\-/
(,\) '



Sril.hu\ tur thr c\NninNli{'n\ io }.hcld in

coursc \o.r I'sCUTC20l
Titlc Inorgrnic ChonhiryJ I

\1.,\ 202t.\t,,\ l[:Ia NIr\ 202:]

Cour* Cricg0D: I'SCC

Cot6e Outcon'a. Briuttlk(th^ (,n\? th( !1dthls|iI..tk. r) knot th. n.choni!, ol
t.d.tiohs in hrrAaric &nplcr!:. tn1Antln pmp!,|it! ol d"ttl.r.s ahd ft.tal .hclers

tuht\'o al to"tpkx6

M€chanism ofSubsttlulion RoN.lions in OclahedralTransilion M€ial Comlrlexes
(r4hours)

Enersy pDfile ol a substnudon oclion. hen and labilc .onplcxcs. Iaclon afeclin8 tbe
en and labile nltue, Calculrtion ofcFAE (Cryslal ficld aclivalion cnerey). Mcchankn ol

nuclddphilic subnitulion reacrions in octahedBl conplexes SN or dissocidion and sN- or
aswi;lion (or displaceneno hcchantns. Acid b$rolysis. SNrconjusale base nechhism for
base hydrclysis olocbbeddl comrlexes. Elidence olsN cB nccha.hn. ,\nalion Eactio..
Dearboxylarion rcacrion in oclabedml conplex and Subsrilution rerclion Nnhom bieakage
ofnrerll lo ligand bond.

Unir-ll
Mechrnisn of Substituiion Ror.tions in squrre Planfi conpl€xs and Elcctron

Mechankn orsubsrirution ftacri.ns in P(ll) complcxcs. F.cro6 cfticlinA lhc reaclility ofsquarc
planar conplcxcs. Tranlefecl, l heories 9f nansefecr-Crinbergs electostatic polarizarion
lheory and Chan and Orgel pi bonding theory. Applicttion of t nsefe.t io synthcsis of
complexes, Reduclions -oridnion reaction. One electon tmnsfcr rcaclion, Ouler sphse. Im{
spheF Edox Eaction, Marcus Hush theory.

Thnslcr (or Oidatiotr-Rcductionl Rclction

Mchl (!.bonJl!.1'{ilru\jl.,Dinirrog.,nd O\yg.n Camnlc\c{

Ma$eric poperlies ofhnsnion netal complcxcs and lm$midcs. Spin-orbil coupli.s turd
sueepribiliry ofrrmsition nelal ions and nre elnhs, Magneric nohenls ofnelalconplexes
wirh crysral ficld rons of A. E and T synnerry. T.l.l. hxEnolecular eilects,
Andfemfrlgnerisn and fedonaenetism of mctal comFlcxcs. Supcr pdmaenclism. Hieh
lnd lorv spin equilibi!, Anoh,lous nagnetic nodems, Magneric exchange coupling and

Magtrctic Propcnics of Trmsition Metrl compleres

Meral calbonyls, sLrucrue lnd bondine. vibiarional sp*rn of nelal c.ibontls lor bonding
and srrucrml elucidaiio.. lnportanr Facrions of metal carbonyh, PFparalion. BoDding,
Slructure Md inpoitanl rcaclions of lra.silion nctal nilrosyh. Di.itmecn drd oxysc.
complexes, Teni!ry ptosphine 6 ligdd.

MetalclustcE (12 houB)
Facton falorins M-M bondins. Carbonyl Clusle6, Classification: Lorv Nucleany cadonyl
du$ds (Mr Pd Ma clustes), stn'ctuml Patems nr Mdco),, (M = Fe, Ru, ot and

Mr(CO)r: r:!{=CO. Rh, h) Clustcn. Mcral carbonyl scrambline, Hieh nncl cadry clusren, N,l!.

a lld- ,. )7 tQ-/
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s)lhhus !0r rhc cx.ninarion\ ro br'bcl{l in Nlr) 2ll2l. urt 2i122 & Mal 2ilLl

M6. Mr. Nlr dnd M chBlc6. lllecton CouDl llreo'! rd clming tulc. Wadc-Mnlo s nrlc.

Melal lhlide CIL'src6: Major $nrcluml lypes in Dimuclttr Mcrd Mehl syslcm$ hdlc
Sha.ins Biuchhedra. liacc slErnrs Biodahedru. Tchrgdn.l trntraic and lri-lonal

anriprisnEric struclur.s. Q udruplc bo nds. Slruclurc and bondins ir [R.:C\]r'.

Books Rcommcndcd:
l. Inorganlc Reacliol Mechanism, F. Brsolo & c. PcaEon.

2. lnorgani. Rcaction Mcchanism,.l. O. F-dwads.

3. Selected Topics in l.organic Chcnistry. Malik. Madan A Tuli.

4.McchanhmoflnoryanicReacrions, D.Karakis&C.6ordon, Jol Wiley&Sons:N.Y.{1937).
5. Ligand substitulion lrocesses.H. Langford & H.B.cmy. w.A. Benjamin,Inc. New York

6. Masnelchemnq b! R.L. ctrlin. spdnser verlag.
7. Mae.erisn and Trdsition Melal Complcxcs.Ir. E. Mabbs & D. J. Machin, Chapnan and

Hall: U.K. (19?3).

L Advanced lnorganic Chemistrt F.A. Cottonand C, Wilkinson, iohn wiley
9. Inorganic Chemistr, I.E. Huhey, Ha.pes&Row.
10. chenistryofthe Elements, N,N. Greenwood and A. Earnshaw, Pergadon.

11. Cohprehensive coordination Chemistryeds., C. wilkinson, R.D. Gillars andJ. A. Mc

Cleverty, Pergamon.
12.Inoieanic Clemislry Pnnci tl es o I Sliuclurc & Rcaclivily. J Dllubeey, Elllen A Keiter

& Richard L Keitcr, Mdition (2005)

13. Intrcduction lo helal pi-conplcx chcmistry, M. Tsutsui, M. N. Le!y, A Narmun,

14. lnorsanic Chedistry, Gary L. Micssler. Do.ald A. Tan, Prentice Hlll (4th Edilion).

2010

I 9. Concepls md Models of Inors$ic Chenislry, Bodie Dougl,s, Darl Mcdmicl, John

Alexmdci. Wileyi Thnd €dition (2006)

20,Inorgdic Cbcmistry by A. G. SbaDe, Pea$on India;3d Ednion (2002).

21. Basic Olganonerallic Chemistrt: Conccpis, Sy.theses and Applicalions 2nd Edirion, B.

D.CupurrlA |||,. i"Idi'ior I n \.r i. c. Prc$.

PATTERN OF EXAMINATION
'fhcrc shall be lwo Mino6 (I & II) and oie Majortess ii each lbeory couse. Each Minor
rcsr sball hale marls veishtase of 20% od ns duiation will be of I % hour. e Major t€sl
shall have narks weishI.se of60% and ilsduralion will be of0l hou^. Minor-I wiu bc held
lfter 34 wcck on omplelion of20% oflhe pre$.ibed syllabus. Minor II $ill be held after
8-9 *€eks on connletion of 2l% to 40% of lhc prescribcd syllabus

Thenajortcsrlvillbeheldallheendofsemesteronconplerionol4l%lol00%oflhc
syllabus. This rest will navc scven qucsrions (each of t*elve ndkt. The students have 1o

altem nve que$ions in all. Qucstion no. I (short answq type) will be compuho.y and will
be sel oul,ioh.10% oasyllabus coveEd in Minor I &ll. TIE rcnai.inssix queslions will be
frcn across tbe syllabus of4l% to 100% i.c. bcyond Minor I & IL The sludenl hs lo allenpl
my four questions out ofsix questions.

('y \"1 Q- 
€'



Syllabtrs for rhe €x.miD,riors to beteld in Mry 2021, M,y 2022 & M.y 20x

'- NOTE: cdhdidates vho hac appcarcd in Minor Teit aa.l Jdiled to Cet th. hi"inud
rcquired n4lkt i.e. t 1 ott ol10 wiq hol be alowa.l to lake Major T*t. Su.h candidakr sh4ll

' hse to rc-appea. i, the Mihot Tee/s okq ok.e in which heJshe has failed Io be @nducted al
. teast f.iltcen .tatr before'the Major Test.

Lr,t
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\rllNhu. t'r lhc r\.'min."ioni ri li htldnr \lr\ ?0:l.Mrt l0:2{ \fu:202:l

CourscNo.: PSCHTC202
'I itlc Chcmic,l Dynanics. Surr,(lnd

Courso L^.lrgor): I'SCC

lvoriDun Mark!: 100

CorN Out.one: Thk catrv ril help h unlcNa,t .henti.ul ki,ctict wnq rn,6
theoti.: ol hintul..ultu ahtl uni,1olr.ukt reu.tio,t. lolynt (hehist,r. !,l.rltu\ tnd
A.lrance.l Elechrcheni:h! futdih t'jl h. i,tpaflcd to th. uulchts ,1 hriefidu olhdk.
hat.riah is aha inn oduced

Unit-I

Collision theory ol @di.n ares. steiic f,clor, Actilated complex thsry,  rhcnius
equation and the actilated conplex rhediyj Ionic Factiohs. Kineric sall eafech, Kinctic and
rncrmody.anic contol of uclions, Sreldy sla& kinelics. lhorochetoical and thenul
Elclion bet$€en nydroecn md bonnre, PhotoclEmical eclion between hydosen a.d
chlorine. Pyrolysis of acelaldehyde, Dcconposilion of clhanc. Dccomposition of nitmgcn
pcntoxid€. [ormalion and deconposition of phosgene, Oscillalory reactions (Belousov
Zhabolinsky rcaclion). Honosen€ous calallsh, Kinelics.ofenzynre reaclions,Numericals.

Unit II

Geneml fedrurs ol fNt Elcrions. Slndy and kinelics of lasr rcactions by no$ nethod.
Rcldalion melhod (Kinelics of fist order Eaction reve^ed by a fitut order, second order
re,clion relc^cd by nrsl ordcr md nBl ords r€action r€leEed by a second oder reaclion).
Trinolecula! reactio.s, Uninolecul.i reaclions (Lind€nann-Chrislitrscn. Hinshcl$ood,
Ricc-RansperseFKassl (RRK)) theorid of uninolecular reacriont, Intemolecular dd
Intlmolecular enersy transfer, Laser indued unimol4ular r€clions, Conbinalion and
DisDroportioharion Rcacrions. Meha.hns of aron d radical conbinalions,Numericah.

Chcnical Dlnanics II

Unit-III
Surfacc Chcniitry and Miccllcs
Surface tension and sudace fe energy, Capill{y aclion, PrcssuE difference acrcss curved
surfacc (Laplacc equalion), Vapour pEssure of droplcs (Kclvin cqMtion). Naturc and
lhemodynmics olliquid interfacesi sudace rhemodynamic qumilies foi a puie subshnce.
The total surirce endgy. Adsorprion and irs types, Adsorprion nofiems, Feundlich and
Lansmuir ldsorprion isothems, BET equation, Dekminarion of sudace area, Gibbs
adsoetion equtjon, Surface films on liquids, Catalytic acliriry at surfaces. Numericals.

Surface active asenls. Classificalion of $r.fac€ aclile asenh. Miceuizalion. Hydropnobic
i.lenction. Cnlical n iccl l& concc.lration (CMC), Facron afeciing tne CMC ofsuifacunls,
Counter ion binding ol nicelles, fiemodynanics of micellizalion-phase separalion and
nass action nodels. Solubilhalion. Micrc emuhion. Reve6e micelles.

Electrcchemistryl (10 hou6)
Debye Huckel litriling law, Debye-HDckel-Onsager tealnem and ils errensioni Debye
HuckelJerufr node. Themodtnahics ofelecfjfied inFn&es, Lipprln equalion, Me$od
of detenninatbn of surface excess. Structure of eleciined inte aces: Helnbollz-P€din,

lY t'4\fW



Stll.bu\ for lhc cllnrinrri.ns r. hrl'cld h \ A 2021, Mrr 2022 & llr\ 2023

cuol ChaDman and Slenr inodcls. Oler poreDlial. li\chrngo cuftenr !cDsir)- llullrr volDer
cquarion. lafcl plol. Numcricrls.

ElccrrochcmntD II, Pol,ro3BthJ xnd NNno Chrn,nrry
ADalogies berween seniconductor md electolyr€. sructue of scniconductorclectol)te
nrreface, The difuse charge resioD inside an inrrinsic semiconducror (The Garetl Rrarunr
Sfa.c). Diffcrcnlial-capacity duc lo space charse.
Bioeleclro Chenislry: Cells. frembrMes and trn..hondna. ncnbnnc potcnlials. oldcr md
modem theories of nembEne poteniah, Eleclrcchemical mechaism or ne'vous syscn:

Pol.ngnpby: l]rcory.tlkovicequalion.Half wave pole ialand ilssislitcance.
Nanon.te.ids: Detnilion dd ncthods ol prcptralion. Propcnics of nanonaleials:
Physicochmiol, oprical. clcchicat/clcctmnic. rcdox, nccheical md naenctic. Lrs of
nanopanicles in heal th, connunicalio. lnd energy sedoa.

BOOKS RECOMMENDEI}
L Physical Chemislry, P.\v. Alkins, ELBS.
) cl.ni.l Kineri-s.K J La dler. Pea' .on. J " Ed:rion.
3. Pbysical Cbcnislry ofSurfaccs. A.W. Adanso.. John Wiley and sons.51i Ddilior.
4. Micell€s, Tborciical md Applied Aspecls, V.Moroi. Plenun.
5. Modem Elcctrochenisrry vol. L vol. 2A md vol. 28, J.O.M. Sockris and A.K.N Reddy.

6. Nanomatnah, B. vis\€nalhd, Narosa ?ublishing House.

PATTERN OF EXAMINATION

Thcre snall be lwo Mino6 (I & rI) $d one Major lests in €ach lheory cou6e. Each Mi.or
resl shall havc nark $ci8hasc of20% and ils duration will be of I% bour. TIE Major test
shallbavcmarksscislascof60%andicduratio.willbcof03hous.Mitrorlwillbeheld
lfler 3-4 weeks.nconpletionof20%oflhcpes$ibcdsyllabus. MinoFrl wiu bc hcld aftcr
8-9 veels on corpletion of2l% to 40% ol$e prescnbed syllabus.

The majot rcst will bc hcld at thc c.d ol scncstcr on conplcrion of 4l% to 100% ofrhe
syllabus, This lesl $ill hale sven queslions (each oftwelve darks). The students have to
altenrDt fivequeslions 

'n 
all. QuesdoD no. I (shon answer !ype) will be conrpuhory andviu

beseloul from 40% of syl Iabus covered in Minor I& IL The Enaini.B six queslions viu b€
fronacDsslbesyllabusof4l%lo 100% i.e. beyond Mi.or I & IL Tne studenl has lo ali€npl
mr four quenions our of six quesrions.

NOTE: Can.li.loter rho hoe uppeared in Minar Tests a".l Iailed to set the ninjntn
rcqtircd marLs i.e 11o1t|o[14\ril hot be dlorEd la takc Major Tee. Stch cahdiddias shal
hare ro te-dppear ih the Mihor Teth on, an.e i" r'hich he/she hos Iaile.!, to be .on.luclerl al
tcust illten tre! beloru t he Mi.r re!

W l* X\ o-u-



s\ll.hus for lhc c\.nn'rr n\

CouatNo.: PSClllC203
Titlc: Orymi. Ch.dislry- Il

rDh(hrld n' \1.'r 2n2,,llx! 2nI2 & llr\ l0l1

Coua. C{lcA,D: PSCC

Coude Out.oht.:7h! onlLh^ ol th^.owk arc /o.us.d an tlectrophilic, nucl!.philic
substitttian, ad.lition. arntinuljon ftt.ti.,s li.ht th.ir n.cha,^lic paint al |ie\'
nedtdkgeh'.ht dnd p.ric)clic tcu.tiont ril qlto ha duh in thi: !r"^e

Aronrlic ElcctroDhilic & Nuclcophilic Suhstitutions (12 ha)
The arcnium ion nechanism. oienlalion and retdivny. energy pofile diaerans. lhc
onho/pan i.rio. ipso aliack, Oientation of olher ing slsrefts. Friedel-cittu rea.lion of
alkenes md alcohol subslrales. vihnierEaction.
Tbe SNAi, SNI, benzy.e md SRNI mabmisms. Reaclility efiect of subsmle sttuctue,
lcavins aoup and auacting nucleophil€s, 1he Von Richter and Sonnelel-llauser
elnaneencnts.

Unil-Il
Addition ofcnrbon-C.rbotr Mulriplc Bonds (12 hrt
Mcchanntic and sle@chenical dpeds oI addnion caclions inlolvine cleclrcpniles.
nuclcophiles and fr€e radicah. Regio and chenoselecriliry. orientatio. ahd rcactivny,
Addition ro cyclopopa.e ing, HydDbohlion, Michael r€action. Shripless aslmmctric

fie 82. El dd ElcB nechanisns, Base and sFEoeleclronic ellecl on E2/SN2 conpclitioh;
Oienhlion of lhe doublc bo.d. Rcaclility: EFecls of subslmte slructuEs. Anackins base, $e
leaving soup and Lhe nedim, Mcchmism and oriertation in pyrol,,lic elininations,

Addition ro Ca;bon-Herero Multipl€ Bonds (12 hB)
M{hlnism of neral bydridc rcducrion of satuared and unsaturated carbonyl conrpounds.
acids. esles lnd nililes [I-AH, NaBHi. BH]. DIBAL-HI.  dditioh of Ciie.ard, orCmozinc
a.d oryanolitbium Fagents to cadonyl md uDstur!Ld carbonyl codpounds. The wiilig
ieacrion. Mechanisn of conde.sation reaclions inrolving enolates Aldol. Knoelenageldd
C lai scn Co.dcn sali ons. Hydrolysis of esles a.d am ides.

(lzft^)
Molecular orbilal symmerry. Fronlier olbi(als ofethylene. l.l buladiene and I.3,5-hexalriene
systen, Classification of pericyclic eclions. Woodwardllofnann corelalion dias6ms,
FMO and PMO appmacn, Ekctoctcli. rcaclion$conolatory ed divotalory notions, 4n
and 4n+2 systems. Cyclolddilions: AnLaflcial .nd supnlacial addnions, 4. and 4n+2
systems, l,l-dipolar cycloaddilions, S'gdaropic Eldangede.rs-supnfacial ed mtnlacial
snifts ofll. Sismatrcpic shitu involvins cdbon nroieties. Claisen. Cope ad Ene ieacrion.

,'dK
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Srllnbls lor rhe craDi..lnrrr l0 D0 hckl in !1,\ 2021, \|,\ 21122 & nlrl 21123

Rclrrrng.nenrs (l2hN)
ccneral mcchaninic consideBrtunsNxruc df 

'ni-lralion. 
Misralory aDlirude. Mcnort

A delailed sudy ol$c follornrg FanangenrDls:
linacol Pinrcolonc. l ifc.cau-Demjanov. Faro$kii. Srevcns.  rndlLislcn syntbesis. Nebcr
Holn"i.' rnru.'cnrrJ' rir)crvilliscr" F'henmoy '. .'i.1

BOOKS RECOMMENDDD
l.  dvmced O{anic Chenistry-Rcaclions. Mechanism and Slrudure, Jdy Mdcn.

2. Orgdic Chcnistry, Jonalhan Clalden, Nick Crccvcs. Stuan Waden. Peter worhe6,

3. Advance Orgtric Chcnistry. Parr-A: Slruclut & Mechmism (Fiflh Edilion), F.A.
Ca€t & R J. Sundberg, Published by Spnngo Science (2007).

4. Sruciure and M€chanisn in Organic Chcmistry. C.K. Insold. Comell Unile6ily

5. O4anic Chemistry. R.T. Morien a.d R N. Boyd. Prenlic Hall,
o Pcri.J.lc Fealrion . ( M vuk\erj v.!n lld.India.
?. Advmced Oreanic Chemislry: Reaciion Mechanhns. Reinhad Bruckner. Academic

8. Pericycl ic reactions by Ian llenni ngs, Un i!e^ ity Oxford Pres(20I5,2 " Edition).
9. Modem Medods of Oiganic Chenislry, Villian Cmlhes and Liancoldhan.
Cahbridec U.iveuitr Press (4'" edilio., 20l s).
10. Polar Eadmgcncnls, LauEnce M. HaNoo4 Oxford Scicncc Publicalions, Oxlbrd

I L Orsanic Cbemistry, Sldley H. Pine, Tola Mccrawgill (5ri Ednion,2Oo7

PATTERN OFDXAMINATION

Tbe€ shall bc l$o MinoF (I & II) and one Major lcsls in each tbeory coune. !!ch Mlnor
rest shall hale na&s wcighlase of 20% and ns duation will be of I % nour. Thc Major len
shall lrave nrarts *tjghhge of 60% dd ils dumlion will be of 03 hours. Minor I will be hcld
ancrSrl$eeksononrplerionol20%of$eprescdbcdsyllabus. Minor Ilwill be held aiier
8-9 wccts o. complelion of 2l% to 40% of the piescnbed syllabns.

The nrjor rest will bc n€ld a he end of semeste! on conplelion of4l% b 100% ofthe
syllabu. This lest will havc s€len queslions (each oftwelve ndks). The studcnh have lo
artenpr fivequesdons in all. QDc$ion no. I (shofi answs qpe) will be conpuhory and$iU
beseloul fiom 40% ofsyllabus covftdin Minoi I & U. Tne rcmaini.g six queslions *iU be

fron acro$ the syllabus of 4lolo to 100% i.e. beyond Minor I & ll. The $udenl hN lo alienpl
fly four queslions oul ol six qucstio.s.

NoTE: Cahdidates who h@e appeared in Mihor Tets dhd lai|e.] ta 9.1 the ntjninun
required ha*s i.e. 11 o,t afl0vill not be atlowed to rak. Maior 1b!. Stch candidates shal
hor! t. tu appeat ih the Minar Test/s onlr once in vhi.h hztshe ha! lailal, to bc .onducted al
lcunltlidn J'r: h!fu ? the Wal rcst.

(,.M---.
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CouB. No.: PSCIlTC20,l
Tillc ADDUcnlions or SDccfoscoDt in

(\lLbu. n'r rh! r\r'ninrrn,nr r" brh.tJ in r\Lr 202t,\tr\ !r)t2 a \'tr\ lrzl

Counc Calcgon: I'ICC

Ma\imun ltrrks: 100

coutse Oulcod.: th. .Dtr!. i! tl.siqned li.,t dt)li&rbh paid ol ri.r Th. hllit.hl
rpectn^a)pi. l4hnnl t! t:&l jn oquhit thtn^h! nill ht onlida&l und nu"lhtr r'1

etd,iplet nil he put bclarc tha ttu.te^ to tuhuuktns ulr ol .llJerent yecha\copi.

Ulhviolet and Visible SDectroscopy
Various el4tronic lmnsitioDs (185 800 nn), Be{-Lanrben la*, Effecl of solvenl on
clcclrcnic lmnsilions, Uh6violet bands for carbonyl compounds. Unsaluraled carbonyl
conpouds. Dicncs. Conjugated polyen€s, fieseFwoodMrd rulcs for.onjuedcd dicncs and
ca$ony I contou.ds, U llia! iole1 speclra o I @naric coff pounds, SGiic e fecl i n bi phe.yls.
CircularDichorhm(CD):PincipleofCDexcitoDcbidlily,Methodsandapplicalions.

UnitlI

Blsic pinciples- Cha.lcknstic vibDtional frcq&ncies of Alklnes, Altenes, Allynes,
Arcmatic compounds, Alcohoh- E$eN- Phenols and Anrines. Derailed srudy of vibFlional
lr€quencies of cadonyl conrpounds (Kelones. Aldehydes. Estes, Amides. Acids.
Anhyd;des. Lactones. Lacrms and Conjueatcd ctrbonyl conpoundt. Efcct of hydroecn
bonding lnd solvenl efed on libralio.al fequencies, Ovedones, Cohbjnalion bands dd

UnillII
Nuclear Magnctic Rcsonancc SpcctroscoDy
Cdner,l intJoduclion and definnion. Lmour aeqlenct. Chenical shii, Spin spin
interlction, Shielding nechoisfr, Cheiicll shii values and corelalion for protons bonded
lo carboD (alipbadc, olefinic, aldehydic and arcnralic) and otber rucl€i (alcoboh. plenoh.
cnoh, carboxylic acids, ani.es. midcs and mc(3plo). Cbcmical exchdge. Effect ot
deuteiarion, Complex spin-spin interacrion b€l{een r*o- $ree, lbur and fire nuclei (fisl
oder specra), vinual coupling, SEFochemislry: IIindercd rorarion. Karplus cuNc-variaiion
of coupling constanl $ilh dihedml mgle. Sinplificarion of conplcx spccrra: Nucloar
nasDelic double Esonance, conrad shin rcasenrs. sohcnr clfNts. Fouiier rmnslom
lcchniques. Nucl€ar overhauser efccl (NOE). Rcsohecc of olhei nuclei -F. P.

Carbonl3 NMR Spectrcscopy (lohro
General consideralions. Chemical shin (alipnatic. olcfi.ic, alkync. a6malic. heteroaonatic
md ctrbonyl cdbon), DEPI.  PL
T*o dinensional NMR sa€ctoscopy COSY, NOESY. llSQC. IIMBC and NADEQUATE

lntrcductio., Jbn prcduclion El, Cl. lD and FAB, Fxcto6 affecti.g
oredh coldfounds. Connon funcional soups, Molecular ion peak.

,/ F-
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s)llrbus for rb. daninrrions to bc hcld in lVr) 2ll2l, Mr\ 2022 & Il,I202a

Mcl.alliir odang.ncnl. Nitoeen nrle. llish rcsoh nnr.r!\\ sneclroDrell.v. l:\anrples ol
Dass specrral fasmdnhrion of org.nic cotrrpounds Nith rcspccl ro $en srrucrure
dctcrminarion. l roducrionbtuodon Ms r.chni.lucs (M Lnl. Lsl)

BOOKS RDCOI\'IMENDED

L Pnctical NMR Speclroscopy, M.L. Manin. J.J DelterchandGJ.Manin.Hcydcn
2. Specronetnc ldcnrificatio. ofOrsaDic Compounds, R.M. Silrerstein, C.C. Bdsler and

T.C. Moniu. John wiley & sons (200s).
l. Intoductio.lo NMR Specloscopy- R.,. Abr.han. J. Fisherand P. Lofius. Wilcy (1992).
4. Spmrrcscopic Metbods in Oryanic Chemisrry, D.H. williatrs. L Flening. (6'i Ednion)

TiaMccraw Hill Educarion (2011).
5. Ore&ic Spectoscopy. Willian Kenp: Palsnve USA (2008).
6. Inlrcdnd;o.10 speclroscopy 94- €dition, Donald L. Pavia, Gary M. Lanpman, George S.

Kriz and J.nes R vwyd, Brooks/Colc. Cmeaee L€mins (200t).
7. Conprchcnsile cbircplical speclroscopt: Apnlications in ste€ochemical mlysis of

srn$elic componnds. .alml producls and bionolecules, Vol. 2, ,rohn Wile, & sons
(20t2).

13.  pplication of Mass spechhery to Oreanic CheFhtry, R. L Rod, acadcmic PEss
London & NcN York.

PATTERN OF IXAMINATION

There sbau be t$o Minors (I & ll) ahd onc Major lests in €acb tb6ry couN. Each Minor
lcst shall have marks weightage of 20% and ils duratioh will be of I 7: hour. Ilrc Major lesl
sball hale mtrks sciAhlage of 60% and ils duEtion will be ofol hous. Minor I will be held
sner I 4 leeks on conpletioh of 2cr'l" of lhc pEscribed syllabus. M i n o r I I will be held after
8-9 Neeks on completion ol2l% lo 40% oflbc prcsfibcd syllabns.

The major lest will be held ar rhe end ol setrester on mnplerion ol4l% ro 100% of the
syllabus. Tbh rest rvill have seven quesdons (each of t{elve odks). The students have lo
lllmpt fivc qucslions i. aU. Queslion no. I (slofi ansNer !ype) will be compuhory and will
be set out fron 40% of syllabus covmd in Minor I &ll. The rcmaining six qucslions wiu bc
fron across rhe syllabus of 4l % lo 100% i.e. belond Minor I & II. Tte sodenl hd lo art€mpl
fr four oucsrions out ofsix oueslions.

NOTE: <:anrhlatus nho ha,e app.arcd in Mihot Tests and Jdiled ta sd the dinihun
rcqune.t narls i e tl a,t aflt),iI d he alo*et!10 rake Majorl?e. Stch.atulid.xes sha
h@e to rc-appear in the Minor T.sl/s ohlt ohte ih ehich he/she has .laile.l, to b. conducled
aledT f,ilicen days befare the Majol Test.

9\Yw
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Sllhbus for rh. c\.ninrlionslo hcheld in

Coursc No,: PSCHLC205
lill.: L,boraton Coursc: I norsrric Chcnistry

Courr Crtcsorj: ISCC

Ma\inun Marks:75

\t 202I,

Course Outcone:.Thh corrle |iI help the !u.1.n1s i" \olltntehic a! d|!o conndcial
a\alyrn lhe ,<tueh nclho.ls af Fep.tutn 1 oI ihoryanic .oht|etu: dlnn,r with
spe.lrcphotonetic .letmin1tia ||i|l be t'cuyd

Potissium iodare dtratiotrs: Deleminalion ofiodide. hyd@ine. antimony (lll) and atr.ic
(in)
2. Conmcrcial Andysis:

i) Del€m ination of avai lable chlori ne in bleachingpowder
ii) Detemination of Oxygen in hydrogen rreroxide.
iii) Deleminalion of Boric acid in boFx.

4. Grcen m€thods oI prcparation of thc follovirs:
(i) Bis(acerylacetonato)copp<ll)
(ii) Tis(acetyla€lonab)non(lll)
(iii) Tris(acerylacebnato)maneanese(lll)
iv) Bis(dhylc.cdianminc)dioxolalooboll(lll) chloridc dinydnlc
v) lrd sdichl orobis(ethyl ened imh ine)cobalt( I I I ) ch lori de

vi) vanadyl acetylaceronate
vii) cisPotassiun dilqudiox,laiochonaleon) dihydate
viii) tds Potdsiun diaquadioxllllochronaF(lll) dehydnte

5 S[fttrophoromefri. DeterniD ions
(i) Ni by exlracrive sF€crophoroneric nerhod.
(ii) Fe by Job\ ilelhod ofconrinuous variltions
(iii)Ie in viranin rableG
(iv) Nilrile in w.ler in colorinetric mclhod

6. Any othsrexperinent introduced by the T€acher

L S)n htui. and.hrE.ter.arion ollno'Adnic cornpound.. willim l. Joll. Pm' , c Hdll
2. vosel s Ter rboo\ of Oum. rarivc lT-eari, 

^rd)sn.4 
ldn lo.ghdn L,mLp l.'hr.J.

3. A lext Book of Qunlilative inorsanic Analysh: A.l.Vosal.
4. Applied Anallaical Chemislry: Vermani.
5. Commercial Mclhods of Analysisi Sbcll & BiiIen
6. Expoimcnral lnorgtuic Chenisrry by w.G. Palmei, Canfidge
?. Inorgeic Synlhesis, MC Gnw Hill.
8. Hmdboo( ol Pnptrarive Inorgdic chenisiry vol.I and U, AcademicpEss.
9. Slandard nedods of chenri cal analysis by W. W Scafi, Tecbnial Press

,,{ ,, r*y (/,v



Syll{b8 for thc cx.ninrrioDs ro be }€ld in Mry 2021, May 2022 & M.y 2023

. PATTERN OF EXAMINATION

_' TlE daily €ulualion ofpdcriql ecords / assignnents / !i!a-voce. etc. shall have a neks
weigkag. of 50%. The final pBcrical perfondce tesl alorg with vila voe exdiiation
will b€ held ar tne sd of seneslq @ven.g l00p/o of tbe sylllbus &d having ndks

- wighiage of50%.

g- ')- ,r"r,- *



Stll.bu\ for thc $iminltions lo hrrhrlil in Mi) 20:1. MNl 202? & Mi] 2023

Cou6cNo.: PSCHLC206 CouBcc,tcsory: PSCC
Tille: Labomlory Coursc Physic,l Clc'nislry
Crcdils:o2 Mrximun Marks:so

cot6e Outcone: Thc aih afthis.affse k ta dcrelop the everikl.nkl sltil to thc Ttddt!
b! tukkg i,!tud.dulion bols dhrl a|tu th!!i&l turs b cta!1ur. tha tbu: ptqetlils.l'
solutions.

Sludy lhe heal ol solulion of ben&ic acidoxalic acid by solubilily de$od al din!€nl
rempeFrures and $e eflecr of elecloly& on n.

4d$D!!es!
Sludy lhe sdsorplion of oxalic acid on charcoal.nd hence chect the validily of Lansmuir
adsoqtion noderm md classical adso.plion isolhern.
gd!!al-!9!c!i9al9!r!!I4tsr9:
Deremine lhe nutual solubilily cuNe of pbeiol dd waler dd bence find irs consoluE
lemp€ratur€ dd rhc etrcct of€lecrrol$€ o. the sysrem.

A!!s!l!a4&49!4
Delemine the efnclile i.dices ofgiven oigmic liq d ar roon temp@lue
Dg-!qg9r-4!C!9rC!sd!iq-ur!s:
Delemrine the pH of vanous hixluies of$diui aceule lnd aceric acid in aqueus solurion
and hence delemine lhe dhsociadon consrant of acid.
Delemine the strenglh of slrone md rvqk acid and lheir nixlurc using pH melry.
Detmine the stenglh of slrong md wesl acid and lneir nixlure using co.dudivny neld.
Srudy of kinedcs of scond oder Eact ion usi ng coDd uctivily meter.

Phse diagrm of lwo componcht culetic syslcns (Naphthalcne-bchzoic acidj areMide-
benzoi c aci d i mphhrl enenipheny l).
Phrse diagm of rwo conpon€.r conpound loming sysrems (elicylic ,cid - benTnidq

Any other nniti.ll irtroduced by thc telchcr.

BAgEIBESAI4I4ENPED
I Pdcdcal Physical Chennq. A. M. Janes and L E. Prichad. Lonsnan.
2. Iindley's PEclical Physical Chenislry, B.P. Lain, Lonsnm.
3. Expeinental Physical Cbenistry, R.C. Das a.d B. B€bcra.'tata Mc6mw Hill.
4. Expelime.ts in Physical Cbeninry by Sho€nal€r.
5. PEctical Pnysical Chemnq by Vnwanalnan md RaClEva..
6. ,{drdccd Praclical Pbysical Chemislrt bt J. B. Yadav, coel Publishing House.

PATTDRN OF D'AMINATION

The daily evalualion of pEctial ecords / assisnmenls / viva-v@e, elc. shall have a ndks
wielrta8e of 50%. The final pnctical performance lest alone wilh viva-voG exmination
will b€ held at lh€ end of senesla coverihe 100% of lhe sllbbus and having ndks

,N/
4rJw



Coude O cona: The srdlnt! nill tu huine.l ni !)ntlrsilinF 1tu eaflk,< h.lerids t'lli.h
naf bc oJ usejn in the st thesis ol narc .ontpowdt Thr! :rill uho set iainits ut h hor
lltu lto cohp.r.hB can be scparatd liah uch oltur. Th. qrmtitutiw alalyst ill aho

lann 1tu pjtt oJ the Bpeintcntut t.u\!

a. Orgenic Synth€sis: Sandneyer rcaction: p-Chloololuene fon proluidine. Knoelenagel
Condenstion: Synlhcsis of cimamic acid.

b. Fiedel Cafis Reaction: p-Bcnzoyl propionic acid frcn succinic dbydride and bcnzene.
Arcnatic electophilic sub$ilnlions: St.lhesis of 4-nitromilinc md,1-bronoaniline.
Bqlmam ranandenenr ofee Jphenotlnd ber,ophpDne oy'mer
me prcducts may be chmcreiz€d by specrEl techniques.

c. Sepadtion and idenlificarion of organic cotlDounds fbm lwo conponenl mixture. Tbe
prcducls may be characteized by specllll techniques

d. Quanrihdv€ Aralysi: Detenination of lhe percenlage or nunbe. ofbydoxyl grcups in
ah organic compound by acctylatio. melhod. Estinalion of anines/pbe.ols and slucose
using bonared bbmidc solutiodacctylation nclhod. D€tenination of iodine and
saponilicarion vrlues ofan oil smple.

Any olher experineni introduced by rbe conc€ned teachei

BOOKS RECOMMENDDD
l. Dxperin€nrs and lechniques in Orsanic Cbemistry, D. Paslo, C. Johnson and M.Miller.

2. Mrmscale and Micrcscalc Oicmic Expcincnts, K.L Willimson. D.C. Heath.
l. Systemalic Qualilativc Oredic Analysis. H. Middlcnlon, Adward Anold.
4. Handbook ofOrganic Analysis-Qualitative md Qumtilalivc, H. Cla&, Adward  mold.
5. vosel's Teilbook olPDclical Orglnic Chetoisrry, A,R. Tatchell, John wiley.
6. Monoetaph o. Creen Chenislry by Cen Chenhtry Task Force CoDniliee, DST.

PATTERN OF EXAMINATTON

srlhbu\ for rnc.ranjD.ti0ns ro bcirld in \l$ 2lr2l,l\t$ 2022 & IIrr 202:l

Cou6c No.: I'SCHLC207 (oursc Cltcgort: PSCC
Titlc: Ldbont.ry CouAe ()rgrnic Chomisl4
Crcdiis:o3 Mixinun Ma.kr: ?s

lnc daily €lalualion ol pnctical Ecords / assiermenls / viva-v@e, €tc. shall bavc a marks
wcightaee of 50%. The final pnclical pedormance lesl alone with liva-voe exminatio.
will be held rt the end of semesler colerine 100% of lh€ syllabus and having mrks

,w
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Cuuar \o.: I'SCHIE.lol

svllabusforrhccrlDi.atunsrobincldin l)ft.202i.Doc.2022.! Drc.202l

(ouFc (!keon: P\[C
Titlci SFctroscop! rnd Pholo.h.mktryin Inorg.nicChcnristry
Crcdirs:01 Marinrum l{arks: 100

Cot6e Oulcone: Thi! cou^e i ukk.l to hd! dh ih:isht ofrat ia$ v..trcscopic toals ih
atalyiha thc inorsunic oleculet/.onp1!.lr 7h! lj4ttl IrLl |ltubcheh\1ry is also a pdrt

SymnelJt ed snapc ofAB2. ABi. AB,l, AB5 and A86 nolecules, Mode of bonding of
sDbidenlare ligmds. nirro, diocyanalo. crhyl€nedianine and diketonato complexes, RaDd
Sparroscopy: Stokes ahd mli-stokes lines, Polarhability of ellipsoids. Rolational and
vibrational Raman specroscopy, S€lection tules. Reso.an.c Rmd spcclroeopr, Sasic
undenhdi.g and irs appl icarions paniculad y fo study of &tire siles o I nelatl oproteins.

s) Nu.lorr Magnetic Resonance ofParanasnclic Substlnccs in Solution 0zhons)
The cl'cnical slin nr diama$elic and paFnagneric nolecul€s, The conta.l a.d
Pseudoconrad shins. Facro6 ailecling nuclear reldadon,
b) Nuclcar Qndrnnole Resomnce (NQR) spedm$opy
Inlroduclion, Quadrupolc momcni ud fi€ld Iradient. Quadrupole rclaxalion enersies of
qMdrupole slales, El'lecl of nrgnedc field on the NQR spcctn, applicalions dd slruclural
infomatio.s nom NQR speclra.

vibr'rionrl Sll.rlro!cony

Lieand Ficld tholochcmklrv

l Mortt specrm$opy, J.M. Hollas, Iohn wiley.

'10

Unit-lll
Eletron Spin Res ona ncc Sp sctrcscopy 02 hod^)
Basic Principle, Spin Hanillonib. Hyperfine coupling. Stin p.l,riaiion and Mcconncll
rclationship, IsolDpic and anholropic hyperfiDe coupline consianls. Spin orbit coupline and
significde of E- Gnsor. Applicalion lo transnio. nrelal complexes (having one unpaned
elecron) including bioloeical slstens and i.oreanic free Edical riz. Bl!. Fr , PH{. elc.

Mdsbruer Speclnscopy (r2 hou6)
Basi. Principles, Speclml panrneteN and spectrun dGplay. Application of lbe lechnique lo

(a) Bondine and stnctur€ oI f€" and Fer'conpounds includi.s lhosc of inlernediale spnr,
(b) Sn'- md Sn'- conpounds, Natuic ofM-L bond. Coordimtioh nunbcr a.d slruclurc. md
G) Detecion of ox idldon stlte md inequi val en t M B arons.

Elecrronically excited slates of nletal cotuplexes, E.ergy dnsipalion by radiarire,nd non-
radiative prccesses. FFnck Condon Prjnciple, Mechanisn ol photo subsftution raction ol
C(lll) complexes, Examples, Adamson s rule, Pbolo subslilution and photo Eduction
rcacli ons of C o(l I I) conplexes, Pbolo subslitution Factions of Rh(i I I ) co mphxes.

^a/'.'L lt-Y u''



S\ll.bu\ l0r tl,c q nin,lion\ ro h..hcld in l)cc.2021, Drc.2021.t 1hr.2023

' \\lP.\QB.rlf 'J\l, 
r- {\f\r 'i r) rr' { .ir

Viblational Spcctoscopy- Modcrn liehcb. ijaarcs- 4.1.. ard \\i..1.

5.

Chcnricll Atplicriois ol Group lhcory. F. . Couon.
I Dduclion roM.g.eric Resonancc. A. Cadingronand .D Macl.chalan. llarpcr&

6. Fundmcnbls of Molccular Specbscopy. C.N. Bansell. Tala McGru llill.
7. Conceprs ot lnorglnic Ph.lochcmistry. A. w.  &nson and P. D. Ilcnchaucr. Wiley
8 Physical Melhods for Chemistr', R. S. Ddgo- Saunde6Compant
9. lnfrarcd and Raman Sp.clra: Inorganic and coordinalion conrpounds- K. Naklmolo,

10. Slructunl Me$ods in Inoiemic Chcnistry. E.A. V. Dbswonh.D. W. H. Ranknr a.d S.

ll. Prcsess in Inorganic chenislry, vol.8. ed.. F.A Coton, vol. 15, ed. s.l. Lippard.

12. Applicllionsofphysical nc$ods lo Inoredic and Bionrrga.ic Clemislry. Roben A.
Scon, Cha esM. Lukehan, wiley.

13. lnoigani c Reacl ion Mecha nisn F. Basolo & R.C. Pqa6on
14. Inorganic Rcaclion Mcchmism J O. EdRards
15. PhotochenistJy - Rohagi Mul,bcrjea.

PATTIRN OFIXAMINATION

Tneie shall bc two Mitrors (l & II) and one Major tesls in each theo.y cou6e. Each Minor
test shall hlve narks {eighlag€ of20% ed its duralion siU be of l% hour. The Major test
shaU have ma s weighbge of 60% and ns duralion will b€ ol03 houB. MinoFI will be held
aftcr 3-4 weeks on conplelion of 20% of the prc$ibed syllabus. Minor II lnl be heu anei
8-9sccks on conplclionof2l% lo 40% oflhe prescribed syllabus.

The major tcsr will bc hcld ar rhc cnd of scmcst€r on complerion of41% ro 100% ofrhe
sylhbus This resl will have seven quesrions (oacn oftwclve na&s). lhc sudcnrs havc ro
anempl five queslions in all. Queslion no. I (shon dswr lype) will be compuko.y and $ill
bc sct oul fmn 40% of syllabus coveEd in Minor I & Il. The €nainin8 six queslions will be
fon acioss the syllrbus of 4 | % b 100% i.e. beyon! Minor I & Il. The slulcnt has lo altenpl
any four questionsoul ol six questions.

There shall slso be m Audit course for CBCS in the l'" senester. Here a student sball atlend
classes bur camror be sraded or given cFdit for lhis cou6e. ln thh cours. dre Esislered
r'c"r'\'cho"bof$. Dcp.rmcn. uill brc*ir rhcn fiidinE in .hc prcscn-c o-Jl fd.ul.\
m.n e. 

'o 
rhe.rdelr. ol Je.emeqe' lr ru.ledl(Ia 'wper\r'onld) 4\o\e e 

'wiu be delilered by laious researcb scholas and dunlion of each lecluE rvill be of l0
ninurcs. lt Nill bc nand.rory for all stude.h of3i s€mesrer ro bc ptes€nr a.d artend rhis
cou6e. The so& repoded by !&ious rcsedch scholaB will help lhe slndenN lor the puqoses
of$ei. selfenrichfrenl and acad€nic exDlonlion. Il vill be also b€nelicial b lhose sude.rs
wlro wish lo choose Ese!rch s then Qrier The srndenrs contleling rhis couae nust hrve a
mnrimun of75% nandalory allendance friling which rhey will nor be eligible ro appear in
rhe major extunination. The IIqd oftbe Depannenr shall be tbe Cou6e Direcror Nho will
dran lhc schcdiLlc ol lccturcs in co.sultation witb lhc facully nenb€s.

/./,/ a,
lL?.



Sylfabus lor th€ cxininaiiom to b. held in Dc.. 2021t Ds. 2022 & lt t. 2023

NOIE: Cdndid.nes vho haw appeff.d in Mi"ot fes^ atul lzil.d to get th. tuinidun
p.ttird hotLs i.e tl outof40vil @t be olore.l to tate Mujo. Te\|. Such can lidates shal
naw to rc-appear ia the Mi,or Testh only once in vhich he/she has Jaile.l, 10 be conducte.l al
teast ffieen .tart before the Majot Tert.

C-\l
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srllrDus lor rhc cxaninrltons to bciel{l in

Cou*c No.: PSCH] E30z
Titlc Thcrnodrnrmics rhd Slilnlicd Mo.hrni.s

I)rc. Ir)ll,l)!. :02: S l)(. 2ll:l

Coursc Cnlcson: ISDC

con6. Ott.oht: thi- corBe vill be ukfrn jn M.lqeandi"g
rhunrullhuhi.! t rhlpotl thenotnenon th.moinnnti.s af nixhr.s.
thtno.ly@ics onrl then uPPlicutbh!

Non Dquilibnum Thc.nodyntmi.s
Thernodynlnic criE;a for non-cquilibdDn $alcs. Entiopy produdion and cnlropy toN.
Entopy balance equadons lor diileiem ireveNible proesses (e.e. hear flow, chemical
rcadion erc.). TEnsfomalion of $e geneali^d nuxes and forces. Noh equilibdun
stationary slales, Phenomenolosical equations- Mjcoscopic revesibilny and Onegeas
Eciprocity rclations, Elccto tinetics phenonena. Diflusion, El4tric conduclion,lneveNible
lhemodynadics lor biological syslens. Coupled.rcaclions.

Unit Il
TnnsDort thcnomcnon . (r2houB)
Mass Tanspon: Diffusion- Dilfusion coefticienr. Tine ev.luation of conccnhlion eradicnl,
lick s t61and scond hws, Statisrical liew ol dilTusion, Einsrein-Snoluchows(i equalion.
Thenn.l conduclivity. viscosny of Clses lnd nuids, Poiseuilliei law. Einsrein €lalion.
Ncmst-Einstei. €quarion, Slokes Einstein equalion, Relation berween flux and liscosiLy,
Ditfusion coeuicienl md ncm free palh. Themal conduclivily/viscosity and mean fee palh.
Sedinentation and cenrifugation. lonic conduclion, Slrong md weal elcctbl}les.

Brief resume of clbsical @.cefls oa themodlnatoics ihcluding lree ene€y. chemical
potenlial and enlropies, tlnial frold propeniesi Padi.l nolr liee energ/, Panial nolar
volume and pariial molar hear contenr and lheir significances, DeGminations ol dese
qumtili€s. Coniepts of fusacily and deleminalion of fuescity.
Non ideal sysrens: Excess tunclions for non-idcal solulions. Aclility, Activily c@fficienl,
Debye-Huckel lbeory for acdrny coelficient of electolylic solurions, DeFminalion of
activny and activny coefficienrs. Ionic stEnsrb.

Unit III
Thermodynamics of Mirtures

Role of slalislical nechmics, Ensenble: Micro cmonical, cahonical rd Crdd cano.ical,
Postulates of ensenble lleraging, Phde space, Sdrling s approxination, Occupation
number. Micro and naco slales, Statistical weisbt faclor, Probabilily, Concept of
disribution. Tnemodynanic pmbability, Types of statistics: Mdwell-Boltnan.. Rose-
Einslein and Femi DiDc slalisrics, Most pobable disdbulion ol $Ee tlpes ol shtisrics,
tism8e's undeternined nulliplies. Elalualion of p, Compdhon of tlnee sratinics.
Molcculd parridon fu.clion md ils sis.ificanc€. Themodynamic pbperli€s in terms of
Danilion tuhclion. Nmcricah

ww +\f



S\ll.hus lor lhc eraminntionr n) hc hcld ir l)cc.2021,l)cc.2022 & Dor,2023

ADplicrti0ns of (aii5ticd nc$rni$
Fafronsarbn ol moleculr p.nnion fundnJn. Cdonical cnscnblc pannnJn luncri.n
(lndepcnd€nl ind distinguishdble noleculos .r prnicllsr lndEtendom and inlistnrguishlble
molecules or prnicles). Elalutlin .l kanslari.nrl. dalional. vibdri.nal. eleclronic lnd
nuclear panilion luncrions, Contjbulion oJ rrannarnhll. okrnrnll .nd vibrationll panidon
fu.clions to thernodynamic funclions, Efecl of nuclear spin on dialonric nolaules.
Equilibrium consta.t of idcal gas h lcms ol panidon lunction. llcat capacili.s ofsolidsi
Einslein rheory and Debye rheory. Nunencals.

BOOKS RECOMMDNDED
L
2.
L

5.

Themrodynmics for Chemisls: S Glasstone
Slalistical Themodynanrics: M.C. Cupla.
Physical Cbenistry: P.W. Alkins.
Chcnical ncmodyhamics: R.P. Raslogi and R.R. Misra.
stlt' r'.rlMet har- ! rd fml"lie. n'Var- l5.R Cotrl

6. Slalnlical Mecbmics. D.A. McQuanie.
?. lhcrnodynmicsoflficvcniblcPr@csscs.RolfHaasc.
8. lurddn.iralof .tm ,l h nodlnmn" | .{.\omnn
9. Intoducrion to Inelesible Themodynamics, Prgogne.
l0 M,,Jpa The n^d\ndd,. D Ko' drP 'd d I P' g.gi1"
IL Physicll Chemislry, Engel and Rdid.

PATTERN OFEXAMINATION

Thcre snall be lwo Mino6 (I & rI) md one Mrjorlesls in qch lheory coune. Each Minor
rest shall havc narks w€ishase of 20% dd ils dumlion will bc of I % hour. l hc Major tcst
shall havc narts wciChlaCc of60% a.d ils dunlion willbc ol0l hou^. MinoFI will be held
alier 3-4 wccks on omplclion ol20% oflhepnscnbed syllabus. Minor-II vill be held aliei
8 9 

"€eks 
on conplelion of2l% to 40% ofthe prescribed syllabus.

The major tesl will be held al the end of semener on conpl€tion of 4l% ro 100% of rhc
syllabus. Tlis icsl siU halc scvcn qucstions (cach of lwche narkt. The studenb have to
aftnnt five questions inall. Question no. I Ghon answer lype) will be compuleryand$iU
be sel oul,iom 40%ol syllabus covercd in Mino.l & IL Tne remaininssix queslions wiu bc
fDm across the syllabusof4l%1o 100%i.e. beyond Minor I & Il. The sludcnl has lo aftcmpl
any four questions oul ofsix queslions.

Thcre shall aho b€ o Audit coune for CDCS in lhc ld scnesrer. He€ a student shalllLlend
classes but cmnol bc Craded or gilen credil lirr this co!6e. In this couNe. the Esistered
reseJrch .c\oldr of,he Den{menr *.ll pE.enr rl.eir findin.s in fe brescn.c ofd l facul\
Incmbeh lo 'l e.rJdenrsof i" emesrer. Tlcrvoich'{\pcru.cl {fmnJul) 'o 

\o\emh.''
will bc dclivcrcd by various rcscaich schold .nd duntion ol each leduF will be of 30
ninutes. Ii {ill be nmdalory fo ll srldenls o, 3rd senrster to be prcsnl and altend tbis
couse. Tne work reponed by various resedch scholars will help lhe sludenrs for lle purposes
of$eir selfdnrichm€m and lcadeDic exploFtion.ll vill be also beneficial to thosc nudenrs
*ho vish lo choose esedch d 6eir cdier. The students complerins thh couse Dusr have a
nininuD of 75% mandalory anendflce failing *hich lley will nol bc cligiblc lo appcar in
rhc major ct{minalion. Thc Hcad of rhc Depanmenr shall be rhe CoDne Direcror who will
doli $e scnedule olleclu$ in consulblion $ilb lhe facully membes.

- \.^"r n
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Syflabus forrheenmimtions ro be-held in Dec.2021. Dec.2022 & De..2023

NOTE: Candidates who hae appeured in Mkol Tetts ah.l .{4ilad 10 eet the nininM
rcquietl natks i.e. 14 out of 40 \|iI mt be alowed to take Major Tesr. Such cahdi.ld.t thd
ln,e to re-appeat in the Minot Tesls onlr once in ||hi.h he/she has failed, to be conducted ol
le6til.eh.tars beloQ the Majot rast.

nY//
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SvlliDus for lhc c\aDnrniions b hc

Cou^c \o.: I'SCHI-l]30]
Titlc Bio-O.grni. rnd M.dirin.l Chenistry

hct,t in l)!.. !n2t. I)r.. 20!2 a t)(. tn2t

Coursc Catcgon: I'SDC

Cot^e Ontco'te: The tini ol th^ ous. is lo ltt t]tc n,tLht! thlcttuhtl.hzrnati. o.tit l
ch.hietf ol 

'itamin 
B conun5 t.cnzlntt. dnE rlt:if,n lltign ol dnrq\ :r,nlhzsis a[

trhtihiotit!, etc.

Enlf,ncs! kinds rnd nechanhn of enzymnric re.ctions
Intoduction. Rcna&able prop€nies of enzymes like calal,lic po{er, Specialiation and
legularion. Fnchcas lock and ky ed Kosbl dt induced tl bypolbesis. Concept snd
identilicalion of acrive silc by thc u$ of inbibito$ Dnzyne modificalion by sile-dneded
nrukgenesh, onerblion and sreric cfccrs in cnzync catalysis (acid, bas md covalcnr
cararysNJ.

Unit-lI
Chenistry of Vitanin B-Complex and Co.nzym6 (12 hro
Inlroductio.. Classitcalion a.d nonrenclaluE of likmins, Occuftnce, Fnnctions and
nechan ism of acli on of lhimine, Ri bota! in and Panlolheni c aci d, Co factors as dei ved fron
lilamins. Coc.zymcs. Proslhetic sroups, ApoeE)mes, Slructurc and biological funclions of
coen4ne A. niaminc pyophospharc. Pyridoxal phosphste. NAD'. NADP'. FMN. FAD,
Lipoic acid, viubin Rr:.

Utrif'IlI
(l,th^)

(12 h^)

DruE-desiEn and ( o-crJ nals
Inrrcducrion, Concept of Leld conpounds, Flcro4 goveming dtug design and ntional
appoach. Drus desisn lhrcugh nrethod of lariltions, Disjunclion and conjunction,
Siotosteric Eplacement, Risid analogs, Homoiogalion ofalkyl chains, Changes i. nng sirc
and rinA position isone6. AlteErion olsteEochemislry. FEgnenls oilead nolecules.
co-crrslals: Cancral inloduction. Hislorical p€npcctiv€. Desi8ning and characlcrizlion
Gchniques, Fac tors afecting des igning of co-crysbh and appli cation s in pn am aceuli cals.

Hydralrine (Apiesoline hydiochloride). Methyldopa (Aldotrer), Pmcdnbide (Pnnesyl).
Anlistinrlhelic dtuge Propanolol (lndnl), v€rapmiil (Isontin),nd Prentlatrinelacht€
(synadin), RosuvNtatin (crsror)
,\nlipekinsonian Asents: Bip€riden hydrcchloride (Alinelon hydrochloide). &noprcpazinc
htdroch lori de ( Profenami ne ) and L€lodopa ( Bendota).
Anlicancerdrugs: A&i.nycin- Texol, Tahoxifen.
,\nlihhlaminic drues: Cetrizine. Pom€tbazi.e bydrccbloride and Chloophentamine nelqte

Anlinaldals: Cnlorcquin€ phosphat€ (Resocbin) ed Mcpacinc hydrochloiidc (Quinminc).
Amidixbcticr Silagliptin (Jmuvia), Mctfomib (Clucophagc)

Structurc rnd nodc of r.lion
CddiovascDlrdrugsi A.lihyperlcnsive md hypolensive drugs:

' N.^/
!v -..\

"\



lntoducrion. Classilicalion. holarion and cheDrislr' ol Pencil!nN. Chlorunrphcnicol lnd
Terdcr"clincs (oxy rcrRcycline).
vit,nins: occurcncc. Chcmisrr],. l:unclions and i\4(hanhDr olaclion ofAscorbic acid. o-
Tocopheroland vilanrh K' & (,.

BOOKS RECOMMENDDD

Srlkhus for rht c\Nn:in.lions lo bc hcld

t.

2.

5.

in Dc..2021, l)(.2022 & l).f.2023

Rio-orga.ic Chdnislry: A Chenical Approach lo enzyne Acliorr,Ilemann Dusas
and C. Penny. Springe.venae.
En41n6: Bioch€mistry, Biotechnolosy- Clinical Chenlisq by Tielor Ptlmei Philil

Enzlmalic Reaclion Mechanisn. C. Walsh and W.lt. GFemln.
Enzlnc Shcturc and Maha.isn. A Feshl and W.ll. FreenaD.
Textboot of Organic Mcdiciml md Phamaccuricah Cbenisrry, 8'r Ed.. Edned by
R.F. Doerge, J.B. Lippincou Co., Philtdelphia 1982.

6. Pharnaccutical Chemnlry in Pe6pectiverB.C. Reuben and H.A. Witlcof|, John
wiley and Sons.. N.Y.

7. PinciplesofMedicinalCh€nnlry.l-ea,ndFebiger.Philrdelphia,US .

8. Sirai€gies o f Orsani c Drus Synlhesis and desi gn, D. Lendnicer. tohn wilet,ndSons.

9 Bnigcls Medicinal Chemistry, Drug Discovery and Developflenl, .,ohn wileylnd

10. clyslal Engineenng: Desi Raiu, world scicdinc publishine Sineapore 201L

PATTERN OF DXAMINATION

Thcrc shall be lwo Minors (I & lI) and one Mdjor tesN in each theory couse. Eacb Minor
t{ shall have narks wei8lrr.se of20% and ils duralion viu be of l% hour. The Mljor €st
shall havc narks Neieliage of60% and its dumtionvill beof0l hous. Minor I will be held
llier3-4 wccks on completio.of20%ollh€ pre*ibed syuabus. Minor !I will be beld afier
8-9 $eks on conpleion of2l% b 40% ofrhc prescribcd syllabus.

Thc naior rst will b€ held ar rhe end of semester on conrpletion of41% ro 100% ofrhe
syllabus. This rcsr will havc sclcn qncsrions (cach oftwclrc narkt. Thc studcha Lavc ro
aitenrpt fivequesions in all. Qre$ion no. I (shod eswertyfe) will be conDuhory.nd will
beseloul lioD 400/0 ol syllabus coveftd in Minor l & lL The renainingsix questions rill be
frcn acloss lhe sylllbus of 4l "/o to I 00% i e, beyond Minor I & ll. The sludenl h6 lo altenpl
any fou queslions out ofsix questions.

Tnere shrll also bc m Audit course for CSCS in rbc ld scncstcr. Hcrc a srudcnr shallatcnd
classes bul camoi be graded or given cFdn lbr lhis couse. ln this coue, the Esistered
rescarch scholaB of rhe Depannent will pEsenr Iheir findinss in the presence ofall faculry
nenbers lo lhe sludenls of3'd scncslcr. Thc lwo lcctLrcs pci $cc( (from luly to Novcmbct
will be delive€d bv larious nsearch s.holm and duntion of each leclnre will he oa l0
minutes. It will be;d{iatoiy foi all studenls olSrd senesler lo be present.nd alrend this
co6e. The uorl fponed b] lanous €sedch scholars will help rhe studems lbr rhe pulPo$s
of rh€n self eficbnenl md acadenic exDlodtion.It will be .ho beneficial $ $ose slldents
$ho whh to cloo$ rcscdcb 6 tbeir caiiier. Tbe studetrh completins lhis coune musl hale a
minimunr ot45% nandalory altcndan.c failing wnicb thcy sill nol bc clieiblc lo appcar in

t-W "&--



Svff.bus for th€ eramiMtion3 to bi h.td in Dec. 202l, Dcc 2022 & De.2123

the najor dmimiion. nr Head ol lhe Deparlnmt sball be tne Coune DiEtor who will
dnft the sch€dul€ of ledu!€s in consullslion with lhe f&ulty medbe6.

NOTE: Cd iddps rho havc app.at.d in Mho, ters ond tatled b Aet lhc ntninun
rcquired kdrkt i,e. u out of10 vill not be allNed to take Major Test. Such candidates shaU
hare b re-apped. ih the Minor res/s okry orce in ilhich hdshe has hiled, to be conducted at :
tca! ffic. n day, beJorc lhe Mojot Tetr

{-yu
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Coursc No,: I'sCllTlil0l
'litlc:C,t.ltsis: FundancnialsnndChcmicalConccDh

Srllabls lor il,c $,nrinNiions lo D( hcld ih D(, 2rr2l,lt(c, )02) S l)(c. lr),r1

Course Calcgon: PSttC

Con6e Ont.onP: 7h. lttlehh
h.l.toaeneo6/hoDuseneaut.dtu!i,

Uetemscn@us Cnralysis

&lran.e knorle.tx! .l
dcd rocakllris. phot a l!!n

lntroduclio. lo bclcrcsen€oN calalysh, Enere"v tofile diagran md diftusio. of sas,
Ad$elion: Physical and cnenical adsoalion, Chenri$rplion of gdes on solid suifaccs.
NatuF of adsibed laycr, Dnsocialive adsorpiions, Modeis OF chetoisorptions. sinPlc
adsorprio isothem, Langnnt adsorprion. BET adsorption isorhem and Surlace dea

Prepadlion 6d separation oflhe calalysls, Meso and hicropoous traleriah. Nmo malcrial
caralysrs and significance, Zeolites md rclalcd nolccular sieves, Supporkd and bilunctional
caulysrs md caralyst Esenedtion- Activily and lifc of thc calalysts. Aclile cenlrcs,
Prcnrot€s and ponons. Calalysl delclivalions, Chaacterizarion of Solid Calalyslsr Structure
and suilace no9bolosy. Poosity, Pore volune hd Dimelet Particlc sirc. X{ay
diftrction, DTA-TG. SEM. TEM. X{ay absorllion specto$ony and XPs.
Hereogeneous erclions: Mcchanisn of calalyic Eaclions, Oxidaton reducrion reaclions.

!ishcr rropsch calalysis, Selediv€ cat lttic rcduclion.

Unit-II
Homogen€ou, C.r rlysh
Inroducrion ro bonogeneous calaiysis dd energy profile diagtm. lnlemediate siases in
bonogdous Calalysn. Ceneral scheme for calculating kinerics of the rcaclions,
Deconposition of hydrcsen percxide, Acid ble caralysis. Hydogcnalion.
Hydrofomylalion. koncrialio., Wacker Eaction, Coupling Eactions (Sulllri, Heck dd
Sonosashid) arid dynnelric oxidalions.

Unit-III
C ala lyiic p olymcrizations (l2hrt
Honoseneous and heterogeneols calalysh in polymcriations Eaclions (fcw examplet.
ztegler NalracalalyslinpolynenTiionsreacrions.
Caialtst for €nerA/ and cnrironmert
Catal),tic sasincadon, Sleanr refoming- Electo ca|llysis, Fuel
lite melhahol. Mollc. cdbonate and solid oxide fuel ceus,
porlLUon Iner' .or oroldld.clccrn..ara un rcducri

Phorolysis and phofocatalFis

cells for enmgy produclion
calalysls for envionnentll

Phoro-sensnized and l)holo-oxidalions rcaclions, Scniconductor pbolocalalysts, GeneEtioD
of nrd rcgen by phob catll ysrs dd hmessine sol tr eneigy, Pnolodcgtad aiion of dres.
Pr'a3c tr.nsfer crra\sis
Mechmisn of PTC. TlTes ofpbase tnnsb calalysis vnh selected exanples md advanlaees.

, l-^.->et , 39
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s!ll.bus nn dr. cxnnrin,rn,ns io bc hckl in D(. 2021. Dct 2ilzz & l).c.2021

Llccrroc,rNhrr rll hrn
Bs k -l..ro: ..al, . urc.p..IorI_'$no cie!" 1rah 'c.r " 'Ion {o' !J
difusion elcclrodes. Eldctolysis of \arer.nd role of clectocalalvns. Ilvdogcn cvolunon

rcaclion and invesliglri.n of ils delailed ncchanisnrs. Choicc ol eleclrccahlvss. Oxvgen

aduction reaclion and electo-organic oxidarion cs. nrelhanol. Spccial fealures ol clccrb
clblysis. Princitles olcleciDsys.lhcsis.

L c.c. Bond. "H€terogcnous cahlysis md applic,rions Orfod (1 987).

2. D.K. ChalEbony and B Vishwanalha.. U elerog€ncou s cala lvsn NewAAe(2008)

3. J. M. Thonas lnd wj. l homas 'heleoecneous cahlysis VCtlpublicrtion(l9t?)
4. M. B€llcr. A. Renken and R. van Santcn. 'Cala lysi s". wilcyVCII (2012).

5.C. Panch€nor a.d V. Lebedev, Cbemial kinclics md caulvsis Mirpublicalion(19?6)
6. R. Vm Santen and J. Niemanrsvedicl. "Che41ical Kinelics and Cttalvsh". Plenun Pnss

(r99t.
?. D BrigCs and M. Seah, Pnclical surface analvsn bv AES &xPS , Johnwilev(1983)
8 Holy llmherich. Bernd, Speiser (Dd) "Orydnic ElNkochenntvi Rcvised and extddcd".
51h Edn.. cRc Prss (2015).

BOI)(S RECOMMENDETI

PATTFRN OF EXAMIN4TION

ncre sball be $o Mitrors (l & Il) and one Mrjorlests in each lhcorv couM. F,ch Minor

lesr shau hale narks weisbtage of 20% md its dur.tio. wiu be ol Moui The Mljor tesl

shall hare narks weighl,ge of6o% and ns duralion will be of03 hous Minor-l will be held

aner 3-4 {€cks on onDlerion of 20% of lhe picscrib€d svllabus. Mimr lI Pillbe held after

3-9 w€eks on conplelion of 2l % to 40% of the pre$ribed svllabus

The major rsl will be held al rhe c.d ofsemesrer on conplelion of 4l% io 100% ol thc

svll,bus. Tbis tesi will have selen queslions (each of twclve na s) The sludenrs hale ro

ailem fivc qudlions ii all. Queslion no l (sbort answer typc) will be connuhory and will
bc seiout fmn 40% ofsyllabus mv€Ed in Minor I & II The enaininesix quesdons will bc

fmn across $e syllabus of 4l % lo 100%ie. beyond Minor I & II The srudent bas lo atentl
any lour queslions out of six queslions

TlreE shall also be m Addft coursc for CBCS i.lnc 3d semestet Hcrc a nudenl shall altcnd

classes but camol be gradcd or siven cEdii lor thh couNe. In this couse, lhe rcgsicrcd
researh scholars of the DeDanhe.l will Drese.l thcn findings in ihe picscnce of all lhcultv

ncnbqs lo $e studdns ofl'd senesrcr. The rwo lecturcs per week (liotr rulv to November)

lill bc deliveEd b! vdious F*arch scbola6 and duation of each lecluE will bc of l0
minutes. ft $iU be nandltorY for aU $uden6 af l'! senesler 10 be prcsenl and afend this

cou6e. The wo& rcport€d by vanous rcseaEh scholds I ill help the sLudenls Ior lhe purF*s
ofthcnselfe chncnl and acadenic cxplomlion.Il will bc ale benetcial to those students

who wish lo choose rcscarch as tbet crict The udenls conplclinsfin cou6e nusl bave a

nininm of75% nandatory attendance lailins $hich rhey will nol be eligible ro apper in
lhe naior examinalion. Tbc Head offie Dcpannenl shtll be lhc Couse Di€cror who will
dEli rhe sbcqule of leclu? in consulbrion wirh tne facullv nenbcrs

,.: orz.-< , -\-," Y-'
\ \-,' {.v 'Y
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Syllabus for rhe ex.nir.tionr to bc held in Ds, 2021. D€c. 2022 & Itec. 2023

..! NOTE: Cmdidates vho hN arycted in Mi"ar Tests dnd lnjbd to Cet the uihihun
ftquned na&s i.e. 14 od oI10 wi| not he aloie.l 10 take Major Tat. Stch candidatet sha

- h6p to ft appea/ ih |he Mihor Tellt oh|t on.. in whi.h he/she h6.faile.l, to be conducted al

, teas ffieen.lolr b.fore the M,jor res.
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Srll"hns for tic c\{nirrrn,ns

CourseNo,: tSCllTDl05
Tille: AdYnnccd lholochenhln and

ru r{ hcld tn l)(r. 102l,l)!c.2022.\ Dr(.2 2:l

CouncC.lrgory: I'SEC

MaxinuD Mrrks: r00

conrse Outcort.: Ok .a,ttletioh o1 thit .orr\a. the Tr.lcnts li aoin kn.:rla.lst 1holt
rhobth(niat! und tutliutbn (h.nin4, a"tj 1tu r.lar.tl ,hchokt.noh aslacktctl 

"ith 
th.se

.anccpls.

Molecular Phorochcmkrry:,,1n Orcn icw

02 hn)

Transitions bel\ven states (Chehical, clrssical and quanlun dlnmics. vibrcnic shlcs).
Potenlial energy sufaces, TEnsilions berReen porential energy sunhces. The Fidck-Condon
Pn.ciple and mdialive kansilions, A classicll nodel ol adiarive trsnions, fie absoiption
and enhsion of lighl - srate nixiry. Spin-orbil coupling and spin fodidden adiadve
ftDsnions. Abs9tion conplexcs, Dclaycd nuorcscnce and phosphor€*ence.

UnitII
Photophysical Rdiltion,css Trunsitions
Wave nechdicll inrerD€lation of radiationless lransilions bctrcc. slalc factos lhal
innuence the de of vibational reldalion, Enftsy lransfcri Thcory of iadialionlcss cnerey
tiansfer, Energy hnsfer by electo. €xchangd Ah ovdlap or collhion nccntuisn.'lhc rolc
ol enersetic in energy tdnsfer n(h!nisn1, Dinusi.n conlrolled qucnching. The Pcftin
fomularion. Triplct-tripler, Tripler-sinelel, Sinslel-liplet eDersy lE.sfer, Multiphobn
enersy ldnsler processes. Revmible cncicy liansfcr.

UnitlII

An overview. c-!alue. The nccnmism of inlcmctioh ol hi8t cncigy ndiation
Photoelectic enecr. conpron effcct. Pair productio., Total absorplion
Excnadon and ioniadon. Stotping power dd lined €nerey lrmsfer.

Radiarion dosc and ns meduEnen! Slandard liee an chafrber Ddhod, CheDicll dosime&r
([rick's Do si nelet, Shon I ived intemedi ates ( ioDs. exc iled molecules, free Edi cah: vari oN
n€chanisns of their fornation aDd eneqy tEnsfe. prccesses).

F|!sh photolysn (10 hB)
Pinciple and ils applicalions. Radiolysis of srtei and aqueons solutions. Radiolysis ol
nol ecules of biologica I inleEst (Cadohyd rales. Arnino aci ds. Pepli des a.d Nucle ic acid t.
BOOI(S RECOMMDNDED

1 .'lum.N. !. Mo.lq Maleculut Proro.rcDttlrx Univ. Science Books ( I 991 ).
2. Gilben- A. & Baegor, J. Esentiab of Matecutur Photo.rd-,irl Bllctwell Sdenrific
(r990)

ijs'Ji*/ 
u **' o" ^r,, ,:;^ ,*.,j;" Ed. oxford univeniry press
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\!ll.'bus f0r tlrc c\irninarn'n\ i.' b. h(lJ in l)rt. 2112,, Drr. 2022 & lnc.2lr2:l

4. McQ0aric. D A. & Sinron- L D. l/,-r\n./ (7,tDt^h) 1 tlnkrLr ) tto(h itd Ld..
Uni!. SciEncc Books (2001).

PAT]ERN OF EXAMIN^TION

'l hcE shall be rwo MinoB (I & Il) and one Major lcsls in each lheory cou$ Each Minor
€sl shall havc narks seishlase of20% lnd ns duflrion will be of l% hour. lhc Majorlcsl
shall har tur*s weighlaec of 60% and iIs duralion Nill be ol 03 hours. M'nor I qill be hcld
ancr l-4 s€eks on conplelion ol 20% olrhe prcscribcd syllabus. Minor ll will be held.ffer
8 9$ecksohconplelionof 2l%1o40%ol the Drescribed syllabus.

The major &sr will be h€ld ar rbc c.d of senesrer on completion of 4l% ro 100% ol the

syllabus. Thh lest will hale sven qucslio.s (cach of lwelve marks). Tbe sludents have lo
anenpl fiveqEslions in all Que$ion no. I Gnon a.sw€r lype) Rill be conpulsory and vill
be scl oul fron 40% ofsyllabus covered in Minor I a ll.'lbc icnaining six qucstions will be

fromacrosslhesyllabusof4l%lo 100% i.e. beyond Minor I & Il. The studem has to attenpt
any four queslions out ol six queslions.

TheE shrll also bcmAudit cou6e for CBCS inlhe 3lsenjscr, Heie a srude snall allend
cla$es but clnnot be gnded or eivcn credil for thh couse. In lhis course, lhe regnleied
rcsearch scholaB o! rhe D€parlnent will presc.r rheir findings nr lhe presence ofall faculty
n€mbe6lo lhe sluden$ ol3I0 rne$er. Tbc two lcclures per Neek (fionr July lo Nolembr)
wiu be deliveEd by various esearch scholaS and duiation of each leclure will be of 30
trinures. lt will bc na.datory for aU students of 3'" semester to be pesent md attcnd tbis
couse. The @rh reponed by various rcscarch scholan will belp the sludenls for lhe purposes

ofdcn self€ffichnent and acadenic explonlion. it Nillbc ako bcncncial to dros,- students
*ho wish ro choo* Escarch as lhen cadi€r. Tne students conpleing lnis cou6e nust havc a

ninimun of 75% nmdarory aftendmce failiq which they vill nol be eligible to lppear ih
the naio. exahiDlion, Th€ Head of ihc DcDanment shall b€ lhe Couse Dnecbr vho *ill
dFn de schedule of lectures in cohsultation wnn the facultv menbe6.

NOTE: Candnlales,ho hare aprvare.l in Minor Tei^ u.l ldiled b iet thc ninin"h
rcqunel na*\ ie t1or1oflArjlnalbeallovedtotdkeMajorTast Such can.li.luter shall
have to re-appear in the Minor Tlst/s .hU orce ih rhich hchhc has lbiled to be conducted at
ba! fiJled d.r,s bebrc the Majd T6t.
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CourscNo.: PSCHTE3{16
'l ill.: Chcnislry ofInoryoni.

S\llxhus nn th( c\rninrlions to bchcld rn lrc(,:o21,l)r( :u:l {, l)(c )(r21

Coursc Crl.gon: PSEC
Rings, Cdges, Cluslrrs tnd Nrnon!t$i{ls

M,\inun M,rks: 100

Couse Ortco,tc: ln thit c.t,v
:onc int1.td,r nd.tial! and thch

th? lldenlt will aqur'a th! kn.\'ldK t'/ &a':by ol'

Syndesis, sltucture, propcrlics (physical and chcnical) and nodesofbondinsin Silioxanes,
Bo@ines. Ph.sphv.nes, Polyhcdral Boiancs. Carborancs. Mctauobora.es and
Melal locarbodnes- Appl icarions o I si I ioranes, Bodi nes. Phospbdcnes. Pol yhcdral bomcs.
Carboranes. Melallobodnes and Melallocdbomnes.

UnilII
Silicrt€s,rd Aluninosilicatcs

trcI|cnic5 or N,nomtrcri,lt

'fypcs and Classitcarion. Synthesis, Structue, popenies and Apphcrtions ol nltumlly
occuftine silicalcs and aluni.osilicales, Syndreseq of piuarcd clays and zeolites,
Chamcteiiarion of clays, Piued clays md Zcoliles fon neasureDenl of surface arca.
Surflce acr;vny poe size. Disrriburion and intcrlay€r spaci.s. Applicarion ofclays. PillaEd
clays and 7r.hes {nh enphasis ofcalalyscs.

(12 h.)

(12 hrt

02 hB)

Dl.clronic Propeni6. Cldsification of materiah: Melal. Seniconductor, lnsulalor, Band
sltucluEs. Brillouin zo.es. Mobilily, Resistivily, Supe&ahmlgnetnn, Blftking, Itrpori,nr
propcnics in rclalionlo na.oMgnelisn.
Opiic,l ?rope ies: Pholoonduclilily. Oplical absorplion and lransmhsion,
Phololmincecncc, r_luor€snce, Phosphor€scence. Eleclroluninescence. Themal
Popenies and Mechan ical Propcni cs.

Syllh€sh rnd Chrn.teri?rtion orNrnomnlerials
Chcni.,l Meihods: Melal nanocryslals by reduclion, Sohothemal sy.desh.
Pholocbenical synrhesis, Electochenical slnthdsis, Nanocrysrals ol setriconducto4 and
olher naleriah br arested pdcipnarion- Themrolysis rou&s, Sonochemical rc es, tosl
synlhetic size{eleclive prccessing, So l se I, Mi cel les and D icrcemulsions.
Biologicll M.thods of Synthcsis: Use ofbacteda. Fungi, Actinonycetes for nanopanicles
synlncsis. Magnelolaclic bacleria for nanrml synhesh of naeretic nanopan ic le s. Mechanisn
offomation. vnuscs as conpo.cnt for thc fomation ofmnoslruclured natcriah. Sydncst
pDce. s rnl qppliccrion. Role ot pl.nt in r'Jnop"ni(l(.)n he i..

ChamcteriationTehniqus,ndApplicaiionsofN,nom,tcnals (l2hn)
X ray diflr,cLion, Scdning Pobe Micmscopy, SEM. TEM, oprical nicrosope and lhcn
descnpdon, Oper,lion,l principle Md applicalion for analysis olnmonaterials, Uv-vlslR
.fctr'od orone er.. Anplicdrion of' a.ordrcnrl. ' r' den re \nolJgir'

/ '.\n/ /,.t \J \
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L li. A. Colbn. G Wilkinson. C A Murillo and M BochD.rn. Adlanccd lnorcanic
Chetunrry Sixln [dition, Wiley lDdja (201l)
2 Seh, B.li. & Kusto!, L.M. Zeoliles and Z€olirc lite natnrls l $ Edirion, Elsc!i$ (201 6).

3. w€|h.,\.1i. Srructural lmrganic Chemisr,J-'. 5rh Ednion. orford tlnivcrsirt Prcss. oxford
(r984).
4. Licbau. F. Slrucrural Chetuisty of Silicatcsi StnrcluE. Bondnrs. and Classilicalion,
Spinger vcnag tscnin Hcidclbeq (1985).
5. Dupas, C., Houdy, P. & Lahnmi. M. Nanoscicnce: NaDolechnolosy and Nanophlsics.

6. wilson. M.. Kamangan. K., Sni$, C., sinnons. M. & Ragusc. B. Nanolecbnolosy:
B$ic Scicnce sd EnersinsTechnologies, Oredeas Pess (2005).

7. Poole Jr.. C. P. & Ovens. F. J. Inlrcduclion lo Nanotchnology. wilcy Imc^cicncc (2003)
8. Edehrein, A.S. & Cammdata. R. C., Ed. Nanohateials: Synrhesis, l'iop€nies and
Applicalions, Insftule of thysics Pubhhine (1996) 39

9. Rao. C.N.R., Miiller & Cheethad, A.K., Eds. The Chemistry ofNmonatcrials: Synlhcsis.
Pro pedi es and Anpl icarions. Wilcy-VCH Verla8 GnbU & Co. KGaA, weinheid (2004)
r0. Edelsrein, A.S. & C@nanra. R.C.. Ed. N olrarerials: Syntbesis. pDpenies and
applicarions. Inslilule of Physics Pdbhhing (1996).

PATTERN OF EXAMINATTON

stll,bus for lht.r.din.li.ns lo D.ic|d in l)c.,2(12], l).r,21122 & I)cc.2023

ROO(S RECOMMENDET)

There shall be lwo Minors (l & lI) a.d one Majorlests in each lheory coude. E&h Minor
le$ shall bave narks Reightase ol 20% ed ib duration will bc of I % bour. The Maior lesl
sball havc ntrks wcishtasc of 60% and ils duEtion will be of 03 hou6. Minor-l will bc held
aner 3-4 weekson conpletion of20%oflh€prcscribedsyllabus. Minor II will be held aater

S-9 w€eks on compledon of 2l% lo 40% of lhe prcs$ibed syllabus.

Thc major rest wiu be held al$e end ol sedesier on conplclion of 4l% lo 100% oftbe
stllabus. Tbis resr *ill have seven quesrions (each oilwelre ndks). Tne studchls bavc lo
auentt five qnaiions in all. Qneslionno. I (shorr answer type) vill be conDuhory andwill
bc sel oul fbm 40% olsyllabus covcrcd in Minoi I & IL Th€ rcnaining six queslions siu be
fiom across lhe syuabus of4l%lo 100% i.e. belond Minor I & ll. The srudenl has lo anempl
any loui quesrions our ofsix questions.

TheE shall also be an Audil conrse for CBCS in thc 3" *mest€r. Herc a sludent shall anend
cla$es but crnor be grded oi given ciedit for lhis couM In lnG couisc.lne tc8ineEn
-eseahh thod' of'l-. Denrhenrwillp'e"c1"t.i fittr+ir'l.pr."cn-co-dll facul.y
npr bea ro rhe i denrs ol 1 ' .em<ier l}<rqoi.tue!r.'weel,fnnlu5"\oFrb',
rvill be dclilcrcd bv various Esearch scholas and duFlion of each lecluE will be of l0
minules. l1lill be mddalory for all $udenls of3{ scncsicr lo bc prcsenl and allend lhis
coursc. Th€ wo rcponed by vaious resedch scholad w;11 help the sludenN for the putpoes
ofrheir sclf cnrichmenl and acadenic exploElion.Il will be also benelicial lo lhos srudenls
who wisn lo choose rcscarch s thei carier. The sludenls conrplelins tbis couse must hale a
minimun ol75% hahdatory ancnddce lailing which lhey will nol be elisible lo apped in
rhe naior examinarion. Thc Head of lh€ DcDaitmenl shall be tbe Cou6e Direclor who Nill
dran lhe schedule ol lecluEs in consulhlion silh lhe facullv mcnbes.

.t'* ,'-J 8* 
"e



Svll.bus lor th€ essin.tions to b€ held in Dc,2021, D€c.2022 & Dcc.2023

NOTE: CAndidates who hN aweared in Minor Tests a"d faikd to E t the tuinintu
rcqtied ndb i.e. 11 out of40 wil nol be a4ovad to take Mdjt Test. Such candidatcs shal
h@ Io p dneat i" the Mircr Test/s onl! on e in which he/she h6 fdiled, 10 be conduted al
teast it.en .tdts beloft the Maju rest.

Cl v w Qn/e/-

4
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Course No.: PSCHTE-351 MOOC         Course Category: MOOC/SWAYAM course 

 

Title: Title of the MOOC/SWAYAM course opted by students 

 

CREDITS: 04     Maximum Marks: 100 

_____________________________________________________________________________ 

 

Course Description:  

 

One 04 credit MOOC (Massive Open Online Course) selected from SWAYAM (Study Webs of 

Active-Learning For Young Aspiring Minds) UGC (University Grant Commission) portal. 

SWAYAM is a programme initiated by Government of India to achieve the three cardinal 

principles of Education policy viz, access, equity and quality. 
 

 

Course Objectives: 
 

 To provide the students high quality learning experience using multimedia on anytime, 

anywhere basis. 

 To acquaint the students with online mode of learning using ICT platform. 

 To diverse the knowledge of students through open learning and help them to access 

different disciplines online and thus promoting interdisciplinary knowledge. 

 To provide the students a hybrid model of learning that adds to the quality of classroom 

teaching. 

 

 

Course Selection Guidelines for Students: 
 

 The students are required to enroll and qualify any one of the MOOC course from 

SWAYAM (UGC) portal that should of 04 credits. 

 The course can be selected from the SWAYAM platform depending upon the availability of 

courses as notified by UGC generally on predefined dates, 1st June or 1st November 

respectively, every year. 

 The students are required to enroll for the SWAYAM course immediately after the 

commencement of 1st Semester as per notified dates by UGC for SWAYAM courses. 

 The course should be completed before the completion of 3rd Semester of M.Sc. 

 Student ideally should not select self-paced MOOCs, and the courses selected must be 

different from one offered in the course curriculum of semesters in order to duplication. 

 The student must fill an undertaking form, as given in the brochure, and submit the same 

after duly filled form to their respective Departments/ Colleges for future reviews and record 

purposes. 

 SWAYAM Examination fees (if any), or any other fee prescribed, shall be borne by the 

students only. 

 

 

Course Content: 

 

To be provided by the Course Coordinator of SWAYAM Course through online mode. 
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Examination: 

 

To be conducted by the host Institution offering SWAYAM course selected by the student. The 

students are required to submit the qualifying mark sheet/certificate to the office of the 

Department of Chemistry. 



Counc No.: I'SCHLC303
Tirlc Labomtor,r Conrsc In,,rg.nic chonisl4

rt llrhn, n,r rh( (\rnrrHli',n\ n,hcl'LLlinl)(c :l)!l.l)(r.2n:l& Ir.!. :0!r

Coursc Catcgorr I I'SCC

Cotrse Ottcone: Th6 Ll\tr\e tnns k) llwl.ry o Ltul.r:lundn1g rl qtuhtil.tirt u: (ls.
quulitarire dnaltsi! lt"drdtion of caljon hr Nper chtlDxttogr.ptt\. The lu.lfDt: :rill th.
bc tainal topttpo! dh.l.hdructerke the.optpounls LsDs the a\nildbtu tethniques

Prepmrion ofselective o4anic conrpounds and lheir srudy by IR, electronic spect!, and

nrlgneric suscepibilily ncasurenc.t. Handlin8 of air and moistur€ sensilire conpounds

Selstion cb be made fron lhe lollowingi
I Sodium dide,Inorg. Synlh.,2,123 (1946).
2. Trialkoxybonney Preparalion, IR and NMR specm. J. Afr. Chen Sociery. vol 92.
1974
3. Prepadion ofvanadylaceryacelonalei Indre. Svnth s.lll (1957).
,l. Prcpml ion of lrh(elhylenedianine)n ickel ( II )cbl onde; I norg. S ynlh. 6, 2 00 ( I 960)
5. Prepamlionoftd(acclylaetonalo)man8anese(l!)ilnors.Synlh.?,183,(196i).
6. l.epaalion of d(acerylacetonato)aluniniun(lll). Inor3. Sy.rh. ?. 183. ( 1963).
7. lrepaolion olTrioxalalo salrs MllM - (C1O!)rl.3H2O (M = K and M"' = Al. Fe,
Co or Ctr Inorg. Syn$, l.15. (1919).
8. Dichlorophenylbobnesln$esisinvacrudline.

G.avinafic ,nd voltrnctri. rnalysis: vdadiun, Nickel. Manganese. Alunidun.
Chronium, Chloride (Volhad s nelhod) elc.

PrperChronarography: Scprralion md identifi.rlion of group crlions
I sepddr'ondo'dd rrarionor Ctoupl.driof",Pb..^s..r,.
r sepd"on ano 

'de.l.arion 
o'g,odp ll aronsrHg .(r'.cd mdSi ,.

i sepaddonandidendficationofgronplllc.tions(Fer',al!,cl).
4. sepadibn md identificalionofsoup Ivcalions(Ni", co", Mn" and zn:).

Any orh€r experimcnt introduccd by thc conccrned tcachei

BOOKS RECOMMENDED
L
2.

3. v. K. Ahluqalia and S, Dingia, Advanced expednmtll Inorelnic Chennlry.
Mmakin PEss P\a. L1d..2016.

PATTDRN OF EXAMINATION

Thc daily evaluation of pmctical Ecordtassisnnenltvila-voce. elc. shau have na s
wciehlasc of 50%. Thc fi.al praclical peifomanc€ lesl alons rvilh vim-voce €xaminalion
will bc h€ld al lbc end of senest€r cov€ins 100% ol lhe syllabus a.d haviry na s

/ cr5_ Qn-

Vogel's tcxtbook oI quml iradve cbem ical
G. R. Cbatwal. Insrrumcnral M€thods

malysis (5" and 6'" edilion).
tor Chcmical Analysis. 51i cd.. Hinalaya



srll,busforthc.r,min.lions lo ba h.ld ir

councNo,: PSCI|LC309
Tilh: LaDor.lo,r* Courso: Phliicrl Chcnisiry

D(f.102 t.l)!(. tn22.( t)(.202r

coursc crlrgon: Pscc

Con6t o(t.otu: on su(t:llitl @npleran al thn..u6c, the rnklent shauld unLtuahd t hr
ta,ctps a.l conrentjont oI rute .)t reaclion. thdho4,at,irs, pn uhrl !.dktiiq

Numb€r of houB of each exDerinenl l-4 hours. A list of experiDe.h undcr dilTcrchl heading
is gilen below.Typical experin€nls are lo be sclcctcd fron cacb lype.

i) Sludy tnc kihclics of broninalion of phenol by bionlide brona& nixtuE in an acid
nediln !s a clck e!clio..
ii) To tnd oul tbe oder of Eaclion b€twee. potassnm bronalc dd potassiun iodide.

i) Dereminalion ofpanial noldvolume ofsolure (e.g. KCI) a.d solvcnr ina bimry nixrun.
ii) Detemimtion of lenperalur€ dep€ndencc of elubilily of compound in two sollems
halins sinile i.ternol€cular inleractions (bcnzoic acid in rater and in DMSo-Rater
mixruF) md calculare thc paftial nolar bcai of soh ion.

i) Derennine the hydrolysn conslant of anilinc nydrochloride at diffemt tenteorures

ii) Estinate the concent tion ofHcl, CHTCOOH aDd CuSOa.5H:O i. a siven solurion by
chjns oul conductometric litElion wilh Naol] solution.
iii) Detemine lhe equilalent onducla.ce of a slrons clcclrolrle i.e. N.cl. Kcl at sveal
concenlFtions md hence vqify Debye I{uckel Onsaser cquatioh.
iv) Detemin€ the equilal€nl conductmcc ofa wcat clectnlyt i.e. CHTCOOH at infinile
diluiion by Kohlura*h law.
v) Delemine the degree of hydrolysis and bydrclysis consrant of CHTCOONa, NHrCl

i) Dcrcmi.c rhc srrenglh oa unknoM solulion of Ilcl by lirralins it wirh NaoH elurion

ii) l o 6nd tho srrenglh of unknow solution of NI lr solutioD by titratihg ir wilh CHTCOOH

iii) To nnd tbe stEnglh of unl.oN. sohio. of NarCOr solution by dmtins it snh HCI

jv) To lind out the dissociarion constanl of poiybasic acid c.e. phosphonc acid by ritddng n

Any otler practica| inrodutr€d bylheteacher.

\
BOOKS RDCOMMENDED I

--' 

. l"ldttlt Phyical cthlpry, A. M. Jsn6 md f. E. Pichard. Longman.
2. Fi r)lley' s Pnctica I Physiia I Chen isliy. B. P. Lovitl. Llngman.

/\\. v so - "\ur,^ , d\r v{" \"w -\\ '



Syff.bN for the ex.ninations to bct.ld in De. 2021, Dec. 2022 & 1t... 2oz3

! 3. Expdimental Phrsicdl Chenisty, R. C. Das and B. Behelr. Tala Mccraw Hill.
4. Erpdimenri ih Phtsiel Chemisrry by SheDaker.

Pncli@l Physiol Chenistry by viswmthfl md Reshavm.

.- 
PATTERN OF EXAMINATION

-tur\'*Yz

The daily €wllarion of pFcdcal e@i&/6siemdts,liva-voce, e1c. snal have lukr
- wigltace of 50%..Th€ firrl pnctiel p€rfomoe test along witlt viv!-v@e exmiMtion

sill b€ held ar ttle €nd of $n6t€r covering 100% of the syllabN md having tuts
' weiehlagc of50%.

''l"oW



Cot^e Od.obtp: Th! ohiedit ofthi!.ou!. 
^ 

b hldkr th( st1tl.nts 10 tn.lIstunn hor the
qtdlitatire analrsit it usehn fu idtntiliditn ol thirhtt or orlari! .anPo"htl! !hn.
.ryrhi. conporhds de aho to ba dnalt:c.l ua"g rptct'\6c.pir ttchnntu!!

Separation. puificarion and idenrification o, rhe conltonent ofa nixture oflhiee o€dic
conpounds (lhiee solids or lvo solids and one liquid), usinsTl-C for ch€ckingrh€ Nrny or
rhe spaatcd ompouds. chenical analysis. IR. PMR od nass speclral d!t!.

Pap€rCnrcDatosmphy
Scparation and idenrifiqtion of carbohydales fron gilen nixtue by paper chrohatoeEphy
lnd detemihalion of R. values.

ldenlificalion ofem€ simple or8anic
lR, PMR. CMR and MS).

conpounds by rbe f.lysis of rhet spectnl dara (Liv.

AtrI othcr dpcrinenl introduced by iheconcerned teachcn

BOOKS RECOMMENDED

\rll,bus lor lbc craDin.d'ns tu bchcld in

Cou^c No,: PSCllLC3l0
Tillc l,Nborrlory Cou.se Org.nic Chenislry

l)(. t02t.I)(.2012 a I)(.20t:l

(nu^c C,trgory: PSCC

2.

L

5.

8.

PATTERN OFEXAMINATTON

Tbe daily evaluarion of peclical recoidtas$gnne.rshi!, vocei elc. shall have narks
w€ishlage of 50%. The final pEclical perfomance lest alons rvith viva roce examjnaion
wiu bc held al 1ne end of senesler coverins 100% of lhe syllabus and having mafts

vogeli &xrbook ofQu.litativc ealysis. icviscd. J. Bassen, R.C. Demey, C.U.
Jaile.y and J. Mendhai, ELBS.
Experinenrs and techniques in Olgdic Chehistry, D. Pa{o, c. Johnson md M.

Syslemtic Qualilalive Orsanic analysis, H. Middlenton, Adqard Amold.
Exp.rinicnral Orgdic CheDistry, Principl€s and PEctice, LaMence M. HNood and
ch stolherJ. Mood!, Blmkwcll scichtific Publicalions.
Sp4trcmerric Idendnc of Organic conpounds- R,M, Silves&in, G.C. Basler and
T.C. Marill. John Wiley.
spectroscopic nclhods in Oryanic cbemntry. D.H. Nillians, L l:lenins, Tala

Orgrnic Spectoscopic. Wiuian Kcmp.
Monognph on cftn chomistry by 6een Chenhtry 'I sk Forcc Connincc. DS t



slll,bu\ f0 lhc e\{min!rn'n

counc No.r I'SCIt'l[101
Titlc A.rl! riMl chtnisrry

Filcctron spe.t.oscopy (lzhrt
Dctnilion of a solid surface. Types of $rrfac€ measurcnenls. X-Rar pholoeleclron
spectoscopy (XPS/ESCA): lhtrcduclion. principle, chcmical shins as a funclion ofoxidalio.
staFs, lnsrrunemario..Applicalions.
Auser eleclron speclDscopy: P nciple, in$ru enulion Radiation source, Ene4y analyzri,
D,'c!ror AL\'li.-vs. rem. 4DplnerioryQJalrirari\eardl).is.

Lr h( h(t,l in i\1,\ t0t2. \tr\ trr2l s \t.,r 2n2l

Coursc C.tcson: tsltc

Contsp otuLo,1e: 7hi! t.trAr L b.8u1oh rtiotr! dt^dn..rl ahalrltul r.thkiqtes anl ils
applnutn,l!.

scdnine clccrrcn nicosopy (SEM): Basics. Inslrunenlation, Applicalions, TEnsnhsion
el€clron nicroscopy (lDM): lnlroduclion, Dasic theory. El*lron sun, Elstomasnelic
lenses, Inaging. operatine paimctcs- Maenincadon. Rcelutio.. Dcplh ol field. Sanple
pFparadod, Specinen oiienlalion dd nanipulation. Applications. Selccled Area Eleclroh
Difnclion. Trdsnhsio. Ele.lron MicDscopy (TEM), Alonic Force Micoscopy (AFM)
!.d Scannine Tnnnellihg nicbscopy (STM).

Thernorndyri.rl {nd El$tro.nalylical Melhods
Intoduction. Thcmoeralinelry (TG), lnnrunenlation, Difercnlial themal analysis (DTA)
md Difercnlial *md.e calorimctry (DSC), Applicalions oflbcrnal netbods.
Pote.lionedc hethod: Reference elcctodcs and indicator cleclrodes, Hydrogch. Caloncl
md Ag-Agcl eleclDdes. Glass elecrrode, Penbmance lnd linnadons, Mesuenent of
pH. Potcnriomctric rirratiohs. Redox turd P@ipitation rilmrions.

(a) PotentioD€try (12 hr)
Ceneral principles, Liquid-junclion potenlial. RefeEnce €leclrodes. pH nerer. Dirccr
Potenliometric ne$uEmenls. Polentionelic pH measurcnre.h wnh Bhss el4trcde and
combinarion pH electode. Pote.tiomerrictitnrio..

Basic pinciples. lnslrunentaiion, ConduclaDce cells, Conduclonetric lilrations- Acids of
dif€r€nl pka values at vdous concenlmlions by strcns and scal basc, Modincadons for
litnlion ofsea!.cid, MixlDre ola slrone md weak acid.

ADp I icatio n of E lcctrochcnnlry (r2hrt
Eleclrode rcaclion fundanenlals. Potenlials of elecl.@hemical reaclions, Eleclrcchenical
cclls and prdrical considenrions, Solventelccriobte for clc.tochcmisrry. Workine.

/ A A./
,/v

(,{



Syll.bus tor rhc erlmin,ri{'n 10 brhcld in IL\ :022. vnt 2021& iU.} 2021

rclircnce ud auxiliary elccrodes.  ppli.dbdsi l'ol$ri.l s$.cp n.$ods. Lincar s*ecp

cyclic vollanrty {cv). Pnclical considemlions ro, |orenli,l s$cct n1elh.d\. Exanlplc of
lpplic.(ion olCVrostudy Rh conrplexcs. Surlnce alhchedanllyles in CV

8SqXlBEe.S.t4-!4.q!ES
I Instrumental Andllsn,2.dEd.. BauclChristian. ORcillr. Allynand Bacon. 1978.

2. Pinciples of lnstrumental Anallsn, 5tb lld- lndian Rcprinl. Skoos. Holler. Nienran,

Harcoun Asia.2001.
3. lnstrDnchlalAnalysis. Stoos. Holler, Crouch. Brcoks Cole Cenage Leaming.200r.

4. Tdnsnission Elcctmn Microscopy. Williams and Caner, Plenun Press, New York ahd

5. Narure and Sciene. 4(3). 2006, Ma, el al, Tnnsmission & Scrning Eleclion

6. Instruhenlal Methods of An lysis. 7th cdn. H.H Willard. L.L Merin, Jr. and J.A. Ded
md F.A. selile. Jr. Publishers dd Disrribut<'^. NewDclni. 1986.

?. Insrm€nral Analysh, G. D. Chrisrid, (S{ond Ednion) Jancs E. Rcilly. Ally. and

Bcon. I.c.. Doslan London.

8 Fmdmc.rdofAnal'lical Chenislry, D.A. Sk@g D.M. west and F.J. Holler, saundcs
collcge Publishins. Nev York, 1988.

9. Principles oflnslrunenbl Analysis by S*oog Holler. Ncima. (2001). v. Ldn.

10. Solid Staic Chcmisrry md its applications, Anlhony R. west, John wiley & So.s.

ll. Physicll Piinciples ofElNhon Microscopy: An inrroduclionlo TEM, SEM and AFM by
R.[. Eqenon, Spinger. 2008.

12. Introduclion to Alonlic Fore Microscopy. Prul E. wcst. Pacific Nanotechnolosy, USA.
13. Solid State Chenisrry Tehniques. A. K. Cheelnan md Pcter Day. Oxford Science

l,l. Scmins PDbe Mifoscopy md Speclroscopy, Ronald Wcisendaqer. Cambridse

PATTERN OI' EXAMINATION

The€ shall bc lwo Minon (I & II) md one Majorrests nr eacb theory couse. Elch Minoi
lesl shall hale n&ks wcighlasc of 20% and ils duElion will be of I % hour. The Major lest
shall hale n.iks weigliagc of 60% md its duraiion will beofol hou6. Mitror I will be held
after 3 4 s€eks on conplelion al20% oflhcprcsfibcdsyllabus. Minor lI will be neld an{
8 9 weeks on conplelion of2l% to 40% oftheprescribcd syllabus.
The najor tesr will be held !L lbe dnd of seDrsler on complerion of4l% to I00% ofthe
syllabus. llis tesr will hale seven quesrions (each of lwelve ma*t. The sludenb hlre lo
auedpt five quesiions in all. Qustio. no. I Gnon a.s$€r typc) Nill be conpulsory md Mll
beseloutftom40%ofsyllabuscoveredin Minoil & IL The renaining six qucstiohs will bc
fbn acrcss ihe syllabus of 4l % 10 100% i.e. beyond Minor I & IL The student hls to atlenpt
mv fou aucstio.s oul ofsix oueslions.

NoTE: Cahdjdalcs ||ho h@e appeued in Minar Tcsts and foited to aet the ,lininrd
r!4uire.l na*t i... | 1 oul oJlA \|ill not be allowd la take Mdjar Test. Such cn.li.latzr \hatt



\r lhl'u' n r rhc (\,'nn'."n nr bc hrld in \l 2022. \1,!r 2lr2-l ,Ii NIrt 2021

CouBc No.: l'scHTEt02
'l illc Organotrrnsition Mcl.l chenislrt

(i,!nc Crlrgo4: PSEC

Cot6. Oulconte: Thi! tol^r ltiI ehahl. rh. ht l.hlt to lean thc linttiont rxltcrre! und

ihpork1n.. al arsahatansitk'n trttu|.I)nP. tuts

Conrounds or Trmsition Meral-C.rbon Multiple Bonds
Alkylidenes, Alkylidrncs: Low valenl (Fischd) lnd high ralenl (Schrock) carbenes ahd

carbynes Synthesis. Nalm ofbond, Struclural cbaEclerhlics, Nucleophilic and electrcphilic
reacrions of$e ligands, Calalylic md otndapplicalions.

(10h6)
orgeic nolcculcs likc alkenes, Alkynes.
Propadi€s, Chenical rcaclions. Naturc of

(lr h6)

Utrit-II
Tnnsition Metal - r Conplcxes
Tiansition Melal n complexes vilh unsarurared
Allyls, Diene ad  rcne conplexes. PEparation,
boDding and $rucruial piopenies.

(r2 hn)

a B.niled Tmn!iiion M€tal Conllerc. (HJdro.trbyh)

HonoBcncous Cshl) rh

T}?es. Bonding ahd structur€ of bydrccadyls, RouFs of synthesis. Thmal stabilily and

d€conposition pafiwats, CbcmiMI rcactions and applicalions of organo copler conpounds

(r.2 hn)
Sloichiodetic reactions for catalysis. Aclivalion of Cll bond, Homoseneous hydogenalion
caralysis (Wilkinsns Calall$), Asynmalric Hydro8cnalion usin8 Chnal Catalyst, ZeisleF
Natla polyDeriztion of olefins, CaLalylic Eaclions inlolving carbon nonoridc such as

hydrocarbonylation ofolcfins (oxo reaclion). Melbanol carbonyldlion and olenn oxidalion:
Wacker. Monsanb and Cariva orocess.

l.luxion,l Org.nomerrllic Compoundr (14 h6)
Fluxionality md dy.mic equilibia in compounds such as tr olefin, rlr-lllyl and dienyl
codpl exes, No n-ri Cid nolccu lcs i n di ff€renl coord inali on seomet.y.
Transition Metal Conpounds raith Bonds 1o Hydrogon
Chcmnq of fta.snion melal compounds wnh bonds ro hydroeen: Types, Synlh€sis and

cheni cal reacli ons. Alumi nonydrides and Borchydides.

BOO|<S RECOMMENDED

L

2.
3.

Pinci pl es and Appl icarions o I Oreanotdsniion M eral chemistrt. J. P. collnan. L. S.

Hcgsdus, J.R. Nonon and R.C. Finke,Univmity ScienceBooks.
The orfmonerallic chcnisrry ofrh€ TraNirion Met5h, R.ll. c8bftq .,ohn wiley.
Metallo o.ganic Chenisty,AJ. PcaMn. Wilcy.

" (,L'/n dw-_ tb1,



Stll.brs for Ihc eraninarion to bc hcu nr i\'Iry 2022,Ik) 2021& Mrr 202{

il. or8anonelailic Chenrisrry- R.C. Mehroha.Dd A. Siilgh. Ncw Age I ernarioDal.
5. Basic Organomekllic Chemislry. Concep6. symhess and Applications. B.D.Cupb

and A..,. Elias. University Prcs.

ldtlLBLor c\AMr\41ro\

TbeE shall bc lwo MinoB (I & Il) and one M.jor lens in cach theo.y couNr. Dach Minor
lesl shall have rnarts rveigblas€ of 20% md ir dnmrion will be of I Z hour. Thc Major test
shEll have narks weightagc of60% and ils dudion siu be of03 bours. Minor I *ill be hel'l
aner 34 weeks on conplelion of20%ofthe pr€sib€d syuabus. Minor II sill be held afict
8-9 weks on conpleion of2l % lo 40% ofrhc prcscribed syllabu.

Tne najor lest will be held ar rhe end oi sen€ster on conplelion oI4lolo to too% of lhe
stuabus, Thh lesl Mll hav€ sev€n quesrio.s (€ach of$elve narks). The srudmts hlve ro
denpt five queslioN in all. Quesrioo io. I Ghort an$€r type) will b€ conpulsory and will
b€ sel oul fton 40% ofsyllabus coveEd i. Minor I & Il. The r€naining six questions will he
iion across lbe syllabus of41% to I00% i.e. betond Minor I & II- Tbe srudc.r has to anefrpr
$y lotrqueslions our of{\ qdccrinn

NOTE: Cahaidales *ho hM app@rcd in Miw i?as and Jaited to set the niniduft
tuqubetl hark: i e. ! 4 out d 10 ||iI not be allaval to rak. Major Test. Such cdtutidales shall
hate to re appear in the Minor Tcst/s onl, ohu in -hich he/rhe has failetl, to b. cohtuctell d
t.ai lilieen .tart beforc the Major Tee.

t,! \}.,1"
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Conse Onlcohe:.Thc latut af thit eute.6 b !tuh|! thr :lllenls b leun uhort th!
hj.inoryohi. dkd htol.nlar ra.qnitian und .leisn d da. ulat l., thr htnelici.n af tociatr

Unit-l (12 hrs)
Mctll conplcrca in lrrnsmhsion ofcn.rg/: Chloropnylh. Photosysldn I and pholosysiem
II in cleavase or*!ler.
Nitrogcn fixation: Riological nnrogen firalion and ns m.chanisn. Nilroechasc. Chcnical

Trlnsporr .nd slomge of doorrgen: HeDe proteins and ox*en uplake, Slruclue and
funcrion of bemoglobin. Myoglobin, Henocyanins and hcmcqthrin, Modcl stnlnctic
.onplcxcs ofiron, coball and copper.

I nirll rlz h't
Strucrure, Iutrction and biochcmistry of.nryn6 .oniiining folloring mctnh:

. Zinc Finge*, Carboxy l)e/idasc, Carbonic anhydras.

Type I, T)!e ll,lype lll
Blue Proleins: Azuins, llaslocynins & Rlue Oxidrses, Model compounds of Blu€
coppcr proleins
Non Bluc Pmrcins: Tyrosinase. Calacrose oxid.*. SOD

viranin Bl2 co cuyncs and modcl conpounds. Aclions of Cobalamines,
Adenosylcobalmine as r cocnTlnc, Ribonuclcoddc rcdoclasc, Mdhllcobalaninc as

\tlhbus fnr rhc \rminrrion to br hrld in llrl 2022. \lnr zll2l & Ur\ 2021

conrsc No.: I,scltfltl0l (olrscc.tcson: tsltc
Tillc: llioinorganic 

^nd 
SuDranolccular Chcnristn

Cr.dil:0.1 YarimuD Markr: t00

Unit-III 02 hN)
Motal StoBge, Transpon rnd Biominrrdlizdtion: Fenirin, Trrnsledin and Siderophofts
Structurc and fundion of nret,lloprctcins i. rlcctron tmnspon processF Cytochomcs
.nd loD-Sulphur proteins,

Iron cnzynes c!t!l!se- Froridase dd cltochrotoe P-450

Molybdc.un o\ohrnsronsc enrynes xdlhine oxid,s. Mo colacbn, Amago.ism
bclween Cu and Mq Ilydroxylase

supranolecular chemistry (12 hn)

lntmduction to rccosnirion. lnfomarion and conpleDe.tairy, Molecular Eceplo6- DesisD
pnnciplcs. Spbcdcal recosnition- Cryplares of neral calions. Telmhedral Ecosnition by
nacrocrclic myphdsj Rmoenilion of ammonium ions and relatcd subslntcs. Recosnition of
neulEl molcclles, Recog.ilion of !iionic subndes (dionic coordiiation)

'/'
L^1
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Stllrbus for thr c\Nnri.riioh 10 bon.ld h NIr\ 2022. M!1 2023 & M.! 202{

Intcrnolcrul|r Inlenclions: ccncral l'ropeilics. \u dcr Waah lmcraclioDs. llydbscr
boDds. llaiosen boM! Orh$ inrort.li.ns

tJnit-v (12 hn)
Mulli-comDoncnt Crystak: GeneElclassificarion and nomcncbrure. Solid s.l(tuns, Hosr
guesconpounds. sohal€s and hydEles.Donor lcceptor comrlexes- co crysr,ls
Tr.rsport procFscs and orricr dcsign:
Canier mediared tlnspon. Carion tnnspqn proccsscs Calion cairicE Anion k.spon
processcs anion catri€s, corpled pDcesss.
Molc.ulN. nnd supr.nolecular devices: Supranolecular pholochenristry, SupEmoleculat
el{lronic de!ices, Sutnmolecular ionic dc!i.cs

l. Princi pl es of Bioi norsani c Chem istry, S. J.LipFrdandJ. M. Berg, U ni venily Scicnco

2. Bioinorganic Chenisliy.l. Benini. H. B. Ciay,S.J. Lippard and J. S. Valentine.
U.ivc6ily, Science B@ks.

3. Inoiganic Biochcmislry Voh.I and II ed..C. L. Eichhom. Elsrier
4. Poeress in Inorganic Chcnklry. Vols. l8 md 38 ed., J.J. Lippard, wiuey.
5. Suprrnolecold Chenislry, J. M.r.bn.VCH.
6. Bioinorslnic Chehistryi A Shon Coursc-Rosclie M.Malonc, Wiley lnle$cience, 2002.
7 Biolosial Inorganic Chenisliy-An lniroduction. Robcn Crichlon. Dhcvi€r Scie.ce.

2001.
8. Sulimolecubcnenislry: A Concis€ l.loductio[ J.L. Atwood and J.\t.Steed.

John Viley & Sons, 2000.
6. Pcrspeclives in SupramolecularChemislry, G. R. D€snaj!. vol.2, John wiley & Sons.

7, crystal Enginecrins. G. R. DesiEju, Canbndse unive*ity PEss India Pvr Lld., 201 L

PATTERN OFEXAMINATION

There shall be ivo Mitrors (I & lI) and one MNjorlc$s in cacb thcort couM. Eacn Minor
resrshallhavenarks$ei8hiaseof20%andilsduEtionvillbeoll%hour.TneMajorlesl
shall have nark wcigliagc of60% and its duration sill be of03lnuu. Minor I will be held
afier l 4 s eeks on connletion of 20elo o I lhe p€sftibcd stl labus. MinoFrl will bc hcb ancr
8-9 weets on completion of 21% lo 40% ol rhe ptscnbed syllabls.

Thc najor rest will be held ar lhe end of semeste. on coDplelion of4l% to 100% of the
syllabus Tnh l$t Rill have seren queslions (each of t*€l!e mafts). The students hale lo
atlenpi tvc qucslions in all. Questionno. I Ghofi asss lype) will be compulsorr and will
be seto!1lion40% ofstll.bus covmd in Minor I & ll. Ihc rcnaining six quc$iobs will bc
fronacosslbesyllabusof4l%to 100% i.e. beyond Minor I & ll. The s$denl has lo altebpl
any fourqnesrions out ofsix quenions.

NOTE: can.li.tar.: rh. hat! applarcl ih Mihat 1-eit ahd loiled rD get the nihinth
reqrjred narlL\ ie 11o'r oftavilltut he all.*ea 10 tuke Majarrlst St.h cahdidates shal
hdc la re-appaar in the Minor Tert! only onc. in vhich h./sh. has kile.l,1o *.o".tu.re.|at
tcae J)jeen ddts before the Mujar Test... &/

/ Lt^/ A I \-*r^'I
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!Jll.DN for lhc cranrnr.tton

Coursc:,1o.: PSCH I E.I0{
'l irlc: Solid Si,tc chcmi*ry

Con^r oar.on.: tl. !'J,nt, n,]t hr', .tt ',iJ, .Ltla-
4.\ rr4tr4\ r'cfr\rtr4 "'tth-J ,PJt) Lt| \) nL!..
th! it tlc.trori., iahi. coh.hclioh ahd ntuAneli( trotctlics.

Closcd pack€d struclnres: cubic close packnrs and hexagonal cloe packing, Some imponant
stucruic typ€s: NaCl. ZnS. CsCl and percvskile (SrTiOr), Cryslal systens, Bmvais laldce,
La(ice pldes, Millci indiccs and dircclions. Srnnctry: Poinl symnelry. Space synm€try
md poi n1 grcups, RepEsenF, on o, l)oi nr erouns. and slecled exampl€s, Splce groups.

uni(-II

ro hl h(ld in \lr\ l12!, \1,\ 2rl21s \l11 2021

Course Cnl.gory: l'SEC

.l x.hdd ptincipl.s ol tnnl
.tefe$lnntture of eli.l! mt

Ccneral Principles ofSolid Skte Reacrions, Prepadtion or na&nah in solid sute: Precu*ol
eimiq Sol-sel. Hydrolhennal. EleclrocheDical rcduclion melhods, vapour ph6e t,nsNn
ahd hielr pEsure melhods. PEparali on of thnr fi lnrs. Grc\lh of s ingle cryslals.

UnitIII
CD{ol D€l€ch.trd Solid Solurions

Elccinnic rnd Ionic Condnciion

M!8rcii. and Dirlcctric ?roponi.s

(12 hs)

(r0h^)

(12l'6)

{12 hrt

(r2 h^)

Cryslal defecrs - P6fc.r and impcrfecr crysrals. lntri.sic md extdnsic defccrs. Point defecrs
(Schorlky dd Frenkel defeds). Themonymics of Scholky md Frenkel defect fomaiioh.
Colour cenlres, Line defecls: Edge dislocarion and ScE$ dislocalion, Plane defec$: Crain
boundary and Slaking faulls. Topochmicll conlDl of solid slale oryanic Factions, Solid
solutions: Subslilulional solid solulions, Intestilial solid elulioDs. Morc complex solid
sol rtrion s nechan hDs. Rcq u ir€menh for el id solutions and fornation.

Melals. insulaloS md scnicoDducloB. Eleclronic struclurc olsolids. Chcnical ahd physical
appmaches- Bmd lbory. Bmd struclurc ofnclah, lnsulaloB ed Seniconduclos. lnti.sic
and exdnsic semiconducloB, Doping of sniconduclors, Applicalions of seniconduclos.
lonic conduciv4 in solids, solid Elecliolytes- F.sl ion conductors: ! AgI, ll Alunina.
Halide ion conducros, Oxide ion conducrors, SuterconducLirny: Tbe discover] ot'
superconduclor. Badeen-Cooperschiefer (BCS) lbeory of superconduclivily. Ef4t of
nagnelic tcld. High T. supcrconduclility. Ncw supcrconducton.,Applicalions ofHieb Tc

rlies - Classitcaion of bateriah. Behaviour ol subslances in a nagneric
tena€mture: curic and Cuiic-wehs laws. Calcnlaion ofnaCnelic moncnls.
fdo and and Gmtulgnelt ordering, Supr exchdge and double exchange,
doDanN fld hyneresis, Son and had nasnelic malerials. Dieleclic

, an;"'h-1,'"
^ 
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(rll!l'u,forrhc.\rminrri',' tnhIhrlJ in tlr\ 21122.\Ir\ 2lr2:r& \lrr 20:l

PATTERN OF EXAMINATION

mareriah. remeleclricnl. Pyrool.rd.n!. Piczoclc.dcny.  pplicalions ol l'euo-. Piczo-

BOOKS RECOMMENDED

L Solid sbtChcnislryand i$applicalions, A.R. Wesl. John Wiley. NeN Yort.
2. Pinciples of $e Solid Sule. H v. Keer, Ncw  ac lnlcmatiohal (P) Linitd. lMia.
L Solid SIat€ CheDhrry. An Inrroducrion.L..Stolnand E. Mooi€. Nekon Throncs Ltd. u.K.

ncrc shaU be tvo Mitrors (I & II) lnd one M.jorrests in each rheory cod6e. Erb M;nor
rest shall havc marks weishtase of20% md its duEtion will be of l% hour. The Major Gsl
shall havc mtrks wcielrtase of 60% and ils duEtion will be of 03 hou6. Miaor I will be held
after 3 4 s*ks o. conplctioh of 20% of th€ pEscn bed syllabus. Minor II {iU be held ane.
8-9 weeks on conpletion oL 2I % lo 40% ol lhe pre$ribed syllabus.

The majoi lest will b€ held al lhe cnd of scm€sler on conplelion of4l% to 100% oflhe
syllabus. Tbis €sl will hav€ selen queslions (each of.lwclvc marks). Thc sludenrs have lo
aneDpt nve queslions in all. Quesdon no. I (shoi answer lypo will be compulsory md sill
6c scl oul nom 40% ofsyllabus coveEd in Minor I & lL The ienaining six questio.s will hc
fron acbss rhe syllabus of 4l%10 100% i.e. beyond Minor I & II The studeol h.s to atlenpi
any four qucsrions out of six queslions.

NOIE: Candidates eho hdre appearc.l in lininot Tesb dnrl faile.l b glt th. nihinth
tuttuired na&s i.e.14 out oflAvil 

"ot 
be aloved to tuLe Major Test. Such .andi.lat er \hall

hare to rc qtpear ih the Mihot Tett4 o"1, o"ce in vhich hdshc has Jaikd to be conduckd at
kan lleen dals belaru the Mujd r.n

vt\r
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SJllnhns lbr thc c\rnthalion

(our$ No.: PSCHTE.t05
'l itle: Polym$ Chcmistry

2l)22, Mr\ 2021& Mrt 202{

Coursc Cnl.gory: I'SEL^

Mlxim!m llarks: 100

C.nrs. Ortto,t.: susic .stert! afpor"t.r.h.nt^Lt' ahd their.h(kt t.rizdtion, shltthtt
akd propartier al t)obnerr. polyncr pncelsins antl pnrtu ia:.l unnkttiul tlob,nc^ ot
d kcu skd in t hi r.or$e |ork.

lmporrmce ofpolymers,Basic conepls: MononeN, Repeatunits, Degreeofpoilmeizalion,
Lincr bruched dd nelwolk polyners, Classificalion of polynres. Polymerizlion:
Conde.salion, Addition, Radical chain-ionic. Co-ordination md co-polymgizlion.
Polynenation conditions hd polyner Mctoni Polynenzrlion in honogenous dd

UniGlI

Analysh and lesling ofpolyneF. Chemical analysis of pollDes, Specrroscopic nerhods, x
ray diffnclion sludr. Micro*opy. Themal aralysh and physical lesting, Tensile stEngth,
Fadeue. Inpact. lcar rcsistane. Hadness. Abmsion Esisla.ce.
(b) Thcrnodyn,mics o{ Solutions of Hish Polyncn
Entropy o f nixi nB of sol vent and solule. Enlbalpy of nix ing of solvent and pol ynreic sol ule,
Free enerey of nixine ofpoltndic solulc wi$ solvcnt. Chcnical potenlial a activily of
sol\enr. Oino_. p e. r'colpol)h"., sold' ors.

(,) Polyner chancteriation

slrucrur€.nd Pmperties

Proncrti6 oI Commcrcial Ioljncrs

MorpholoBy md ordcr in crystallin€ polyDers. Co.fiEurations of polyner clains. Crystal
slrucues of tolymes. Cry$allialion md nelting. Polymcr structurc and phtsical
properties: Crystalline nellins poinr, Tn nrelling points of honogeneous senes- Effect of
chain nexibiliry md other sreric facro6. E.tropy aM hear of tusion. Glass rransition
rcmperatye, Ellcct of nolccultr wcieh! Diluents. Chenical siuclure, Chain ropoloev.
BF.ching and cioss linki.g.

Prcperiy requiEnenls and polymer ulilialion, Plastics. Elasloncs md nbrcs, Proccssi.e
lechniques: Cotupounding, Calendaring. Die casling, Rolalionll csLing. Film casring
Injection Doulding, Blow nrouldins, Extrusion nouldiry. Tbemrofomins. Foani.s,
Rei.forcine and nbre spi.nins

Polyethtlene. Polyvinyl chloride, Polyamides, Polyesres, Phenolic Esins, Epoxy resins dd
silicon polymes, Funclional polynes, lne relading polyners lnd elecliqlly conducting

cdical polyncn, Contacl lens. Denial polynes. Arlifici

.t
"n,^|uyWI
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S,r'l|lbns ror rht crrninrrion ro bc hcld in Mar'2022,l4ay 2023 & Nh) 2021

ROOKS RECOMME^"DDD

l. TcxlbookofPolynrer Science, F,W. Billdeyetlr. Wiley.
2. Polymer Science. v.R. Cosar;ker. N v Visranarhm dd J. sacdhr. wilcr-lan€rn.
L Fuhclional MononeN and Pollme*, K Taketuoto. Y. Inaki and R.M. Otla.brite-
4. Co.lenpoidy PolymgCl€nislry. H.R. Alcock and F.R. Lambe- PBntic€ H!ll.
5. Pbysics and Chemislry of Polyn.rs, l,M.C. Cowie. Blackie Academic and

PAITERN OF EXAMINATION

Tlrci€ sball be 1*o Minors (l & Il) dd on€ Mrjor tcsls in Mch theory couse. Each Minor
test shau hare mdks weishbge of 20% md ns duralio. sill bc of I % hour. The Major lst
shall have narks weishtase of 60% tud ils duaioi will be of 0l hous. MinoFI {iU b€ held
after 3 4 wets on conplelion of20% ofthe p!€*ribed syllabus. Minor II willbe held aR*
8-9 Neeks on conpletio. of2l % lo 40% oflhe prcscribcd syllabus.

The major lesl will be held ar rh€ end of snester on, compledon of 4l% 1o IO0% ol the
syllabus. This test vill have seven qucstions (each of twelve narkt. The students have to
anenpl five queslions i. all. Qneslion no. I Ghon mswer lype) will be conpulsry dd will
be sel out liom 40% of syllabus colercd in Mihor I & IL The renainins six queslions will be
from across lhe syllabus of4l% to 100% i.e. heyond Minor I & IL The sludent has lo anempl

I -nt rour qucsion'ourolsix que.lrons

\OTE: .ahdidant who h@. rpppareJ in uno, f?ls and jailetl o Ect thc nnmun
.equnedhatksi.e.lloutoflovillnotbeaowedtotakeMajorTell.Such.ah.li.latesshall
h@e b p appear ik the Mihor Tesl/s onlt ohc. ih vhich hehhe has faile.l, to b. con.fute.l al
teast Jifieen .layi beh.e th. Majot Test.

a'v'
4{
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s)ll.bus lor tlc craDin,rion t' bc

Coursc No-: PSCH rE406
Tirlc: Chrnislry ofMrterirls and Liquids

h(l,i in \ldr 21122, \lr\ 2r)11.( \1,,1 20ll

Coursr C.lrgo,t: PSDC

Conse Outco"'e: Shtdcntt$i tt.trujntknor!..1x. ah.tlrhc,lirl4,ofnnt.rktl! lik( allot\
oh?olncs, alas!.!, rcrcnics, oryanic flpltronlld.t\ l llcten.! .tc Th. PrcNrti.! ol
liqui.lr ulon! nith rhr \uil,^ tht.ri.s of h.tuids abo Jom^ u Nt d .liwlrit)n in thi\

Ferous alloys and ils cldsilication. r_c-C phasc hsfornalions in ferous alloys, Casl non,
Stainl€ss sleels. Non fnols alloys. Mccheical propcrties of ferrcus md non-fenous alloys

Microscopic cotrposnes. Particle{einforced.composiles, Large panicle contosites,
DGpc$ion slrengtbened cohposiles. Fiberieinforccd compositcs, Intuenc€ of fiber lenslh.
lnnDencc oftb- oientation and concenlation. Fiber ph,F. Mttix phase. Polyncr maltix
composnes, Ctrbon-ctrboh omposites. Ilybrid conposiles, Processjng ol libe.reinforccd
composnes, Stuctunl conposncs. rininar composiles. Sandwich paneh.

M ulliDurnosc Malcrirh and Comndn.s

Cencral lrotcnic\ of Liquids

Unit-III
Thin films and Lansnuir-Blodgdr (LB) filns

(r2 h^)

Clssy srate. Class fome6 ud slass nrodifieF. Heal tErthenr of glas*s, Cermics.
Chssincadon of cer@ics, Classcs and glass cemics, Clay producls, Refdctoies,
Prcp.rtics ofslases and ceranics and theirapplications.

Nonlinelr oprical naterials: Nonlincar oplical efecls, Ssond atrd third order trolecular
hyper polariebiliry a.d *cond otd$ clcclric su*eplibihy, Maleiah io. second and lhird

lilns ar liquid liquid inLerfaces and on liqnid surfaccs othcr thm $atcr. Clareed filns:
Equarion of a charsed film, Inlefacial poEntials- Llngtoun Rlodget tiln, croMh
tecnriqucs. PhotolirhosEphy, loperties and applicarions ofthin and LB,ilms.
Organic Su0crconducloB snd Fullerenes
Conducling oremics. Orsmi c supercondu ctos, Masnel ism i n organ ic matei als. lul lercnces
doped. Fulle€nces xs supcmnducloq Anificial photosy.ihelic devices.

Liquids as den se glses, L iq uids .s disordered so li ds. Sone thcmo dtn ani. rclatio.s. Inle MI
prcssur€ fld its sisnificance in liquids, Equations of slale. Crnical consl,nls, Diferent l$es
ol intcrnolecular forces in liquids. Diile.ent potential funclions for liquids. Addilivity olpat
potcnlial apprcrimation. Confisuralional inlesEl. Sudace energy and neleslneighbour
bonds, lnlcrfaccs and Youns\ Flation, Slrelching dd comprcssing of liquid. Tensile
strnEh ofa v9n der waak liquid. Rhcoloey. ,Appl ical io ns of non-Newion ian liquids.

l* 1-r



stllrbus lor thc crirDiDrd,n to bchrld i' M,r 2il22,nlil 2023 & I|nr 202t

Thcoryorl-iquids 02 hs)
Panirion liin.rion ndhod. Model approach. Sinple cell nrodel- Co'nmunll .nelgy and

enrropy, llD nlodel. Signiticam slruclure modcl.
Methods of Structurc Dctcrminrln,n ind Codpulalionnl Techniqnes
Speclroscopic techniques lbr liquid dynamic sliucture studics. Nculron and X-my scatlerins
spcctrcscopy, coDpul al ion Tech niques - Monte carlo and Molccul.r dv.anics mcthods.

BOOKS RECOMi'IDNDED

L Solid Slate Physics.N.W. Ashcofi and N D. Memin, Saunde^ collage.
2. Materials Scicncc md e.Binee rs, An lntroduction, w.D. Callisrer. wiley.
3. Principlesofthc Solidsrare,H.V. Keer. Wiley &sten.
4. M,t€iials Science. J.C. Ande6on. K.D. L€aver, J.M. Alexlnderand R.D

Rawli.gs,ELBS,
s. An Inrroductio. lo lhe Liquid Slale, P. A EgelstalT. Acadenic Press. Ncw YoIk.

1961.
6 The Dyndric Liquid Srate, A. F. M. Banon. Lo.gman,FirstEdilion,1974.
7. Tn€ Liquid Stare, J. A. Pryde, Hill,r! Hor6e. New York. 1967.

8. Sieritcml Liquid Struclurcs, H. Eyrins and M S. John. wiley. I 969.
9. The Liquid Phas. D.H. Trevena, WYKEHAM Publi@tions.
l0 conpnrft Sinulation of Liquids, M. P. Allen and D. t. Tildesley- Oaford, I937.

PATTERN OF EXAMINATION

Thec shall be lwo Minors (l & II) dd one M,jor lesls in each $eory cous. Each Minoi
t€sr shall have mafts seiehtlee ol 20% and ils duration will be of I L hour. Tn€ Major lesl
shall have na s weishtlge of 60% dd ns duration will be of 03 hou6. MinoFI will be h€ld
afterl-4 waks on coDpletion of 20% of the pdscnbed stll$us. Minor Il will be hcb ancr
3-9 wccks on conpletion of21% to 40% of lhe prescnbed syllabus.

The najor lesr'will be hcld al lhc €nd of scm€sler on conplelion of4l% to 100% ol the
syllabus. Tbis tesl will have selen queslions (each oft$chc ntrks). Thc sludents lav€ lo
aucmpr five quesrions in aU. Queslionno. I (shon ! sq rype) *ill be conpuhory and will
be set out fton 40% of syllabus covered in Minor I & IL The remanrnrs six queslions vill be
lrun,cioss fie syllabus of4l%to locP/o i.c bcyond Mi.orl & IL TIe studenl has to atlenpt
any four questions our of six questions.

NOTE: Candidatet who har. qpedrcd ih Mihar Te!! ahd .fail.d ta gel the hininrn
requned ndtks j e. I1aut af10 \'iI not be ullow.l to tule Mujor re!. Such camlnl.ies shal
hatu 10rc appeu inIhc Mi"ar Tc sohlyoncc inwhich he/she has{ajled, to ba con.lucte.l ut
teast Jilieen .t r\ hefare the Mojar r.s1

a" 4(v



\\ll,hu. n,r tlk (\iminrri,,n io nc bctd in t\ rt 2022. Mrr 2023 & Nt$ 2rl2.t

Coursc No.: lSCllTE40?
Tirlo: Hclcroc!_cUc Ch.nistrJ

Cou6a Outcome: Ar rxhaNi! lndy ol hcruaLtrlic .h.m^,|r |ill ha prevnrcd:rhi.h\ritl
help th. lhtlehts to s|asp il s chtntilb' The tun-chzynatit ahd enzrnvijc arytuuches $i|l bt
tlitcuxctl ^ 

jb 
^ ^!tnh!h 

it :ththlsi! i:.nnttned

Nonend.ttrrc or Hetero.ycles {r0 hrs)
Replaccncnt and syslcnatic nonchclalurc (Hdt^ch-Widndn systcn) for nohocyclic.
Fused md bndged heterocyclcs and sinplc sptoncdocyclcs. Carbocyclcs, RinC assnblics.
same Epellng unils. Dilferntepellng uniN.

Uniql
Six-Mcnb.red H.rerocycles with Onehetem,ton (11hn)
Synlhesis and reaclions of plridiniun salh and pyridines, Syntbesis and Eaclions of
bcnzoprryliun salts. Counarins md chromoncs.
Six Mcmbo..d H.ronclcl.snith tro ornoro Hetemlons
Synrhesis md reacrio.s o f diu i.cs ahd dazincs ( Pyrzi ncs. Pyiidui nc s ahd I .2.4-triMi ncs).

Coursc Calcsory: l'SDC
.nd Asym m.|ric synrh.sis

Marinum M.rLs:100

Urit-IIl
Bcnzo-Fuscd Five Menbered tletcrocycles
syn$esis and reactions including nedjci.al applicalions ol

Scven- rnd LrrgeMenbercd H€I€rocyctes
Synthcsis and rcaclions ofarepincs. oxcpincs ahd dicpincs.

Asynnctric sy;thesis: Non-cnzynatic approach6

04 h6)
benzotymles. Benznfuians and

(12 h6)
Modeh of asynnelric synlhesis usins naturally occudnrs chial conpounds. Nucl€ophil€
dd electophilc bearine chinl auxilldy. Astnnetric carbon - ctrbon bond formarion usine
llkyl.tion. Michael rlclion lnd addirion to cadonyl compounds. Cram s rule and Felkin
Ahn nrodel, A symmetri c ox idatioD and Educlion.

Asymme t ric Synfhesis: Enzymnlic , pti ro, ch
Lrse of diilcrehl lt?es of e.ztncs lipases (PI-AP), Oxid.ei Reductlses- BlyeFvilliger
nonooxlgende, Penicillin acylase lnd Bdker yeasi in organic synrhesis. Enzlne'lrisseEd
cyclizlionofhaloalkyl oxnanes calalyzed by cpoxidc hydrclascs,  pplicalion lo biominclic
naturalproducr ((3x.9/i.l0x)-p'm!1riol. C)-psblorin and (2R.5.!-pnyole) synthesis,

BOO(S RECOMMENDDD

Itelerocyclic Chenist.y. Thomas L. Gilchrist. 3'J Ednion. Addton Wesley tnnsmm

Hcrey), Ln .t.m'.rru. \o. ., R R ul1d. \.4 r,dma Md \. cunb (p' ree'

f"n/ y\_.. lq4'>k \ 9Y l--.qg"-rl
\- \-l->

),



Srlhbus for rhr c\rninalion 10 bchcld in 14rl 2U22, NIrl 2U2l t llnt )rr2l

:1. TheChenisrry ol llcrcrocyclcs. r A..loolc. K MillsandC.F.SDilh.ChanraDand
llall.

7.
8.

9.

ConreDpomry llere.ocyclic Chenisty. G.R. NeNkomcahd W.W. Pandlcr. Wilcy

An lnlrodnclion 10 Ileterccyclic Conrpounds, R M. Aches.n. Jdhn wilcy and sons.
CoDpEhensile llererccyclic Chemisrry, A.R. Kllril^y and C.w. Rees. Eds.

G.Solladie, J.D Morison (cd.).  stnr,ncliic Synlhcsis. Aqdenic PEss.
Advanced Asynneric Synlhesis. ed. C.R. SGphenson, Blrckie. Glasgow. 1996.
Oremic Syn$csh. Michael D. Smill. Mccraw Hill, Intenalional Edilion.
Fundamenkls of Asynnclric syhthcsh br O. L. David Krupadandn.20l4.

PATTERN OFEXAMINATION

'I herc shall be rwo Miro6 (I & rD md one Mrjor &sts ii each $@ry coue. Eacn Minoi
€st shall hav€ frarts weightagc of 20% and ils dumlion will be of I % hour. The Major lesl
shall have Darks weighage of60% and ils dnatlon will be of03 noB. MinoFI will be held
rfter 3 -4 socks on conplel ion of 20% of the pEscribed syl labus. Minor II will be held and
8 9 veeks on conpletion of 2l % to 40% ofthe presciEd syllabus.

The maior rest will be held at the md of scncsl$ on complelion of4l% to 100% oflhe
syllabus. This test will hale evm que$ions (cach of lrclvc marks). The sludenls have to
ari€mpl tve quesiions in all. Question no. I Ghon answer ll?c) vill bc compulsory md will
beseroulfron40%ofsyllabuscoveFd inMinorl & II. Theienainingsix questionswillbe
fron acoss $e syllabus of4l % lo 100% i.c. beyo.d MinorI &ll. The sludent has to empt
my four quesrions out of six qlesliors,

NOTE: Cah.li.lates vho hae appcarcd in Minor Tests and failed to Eet the ni"inM
requi.e.l na*! i e 11otu1.t10rill 

"al 
be alloeed to lake Mdjar Tcst. Sdch cndidates shall

hare to r. aneu in th! Mitur Teeh onlt orce in vhich hchtu has Jbiled la be conducted al
hast iJteen day belore the Majd re!

,-I!
/Qu



SIUrbus forlh. cx!minilion l0 bc

CouNc No.: PSCHTEI08
'l iilc Ors,nic SJnthcsk

h!l'l in \'l^ 20!2, rli\ 2021{ \lh\ l02J

Coursc Cltegorr': PSITC

C.tR out oee: Oh flcc.sllitl ta,lpl.tion afthtr c.r,r!, the rtutcn^ \'i|t Eoin kna$t.ttEt
aba.litrannattionutptnd4,t.ttrhthesis,,anli|ian,tlalcatab\e.lorsunic,nth5iru!
rel!asrarjo$ or isi,aascnlt rv.lJ& the atilali.n .l .tgahic conPolr"ds ardaPPlication
aJ retltuion h, botawihs lyllq.h.

 n inrroduclion 10 syDtbons ad synthetic equivalents. Discon"ccrion approach. Irunctional

eroup i ntcFconrcBions. In ponane of lhe order o I e venls in o €d ic synthesis, One Croup C -

X aDd ltlo group C-x dison.cctions (1.2 and l,3-ditunclionalhed codpounds),
C bemose lectivily, Reve*al of pol ari ly.

Pinciple oftrorectiono|alcohol ( cetal. Aceryl and sil/ ethers) and carbonyl gloups.

Ono Group C-C DisconDections (r0 hrs)
Alcohols and carbonyl conrpounds, Regioselecdvny, Use ofacclllcncs a.d alipnadc nitrc
conpounds in organic ctnthcsis.
Tlo Group C-C Disconn.clioN
Biological. Cope dd Claisen Eclion. Diels AlderEelion, I,3{ifunclionalised conpounds,
a, 0 unsalumted ca6o.yl conpou.ds. ].s-difunctionalised compounds, Michael addnion and

R.lrNtnthesis rnd Synrh€sis ol
ReseQi.c (Wo6dwrd synlhesis),
and Oppolz-er ( I 994) synthesisl.

OrsanoDctllli. Coniotrnd3 orTr|NitioD Elenents (12 h6)
Hydogendion, Hydrosiltlarion md bydrogen-tmsfer isoneriztio. caralyzd by Ni. Pd s.d
Rn compleres, coupling €acrions (C-C. C-N a.d C-O bond fomarion) catalyred by Pd, Ni
and Cu conpl€xesj carhonylation (Hydroxymdnrlalion. hydrofomylalion a.d
hydrocarboxylalionofalkenet cdhlr.zed by Fe. Co. Pd and Ni conpounds.

DtuconnectioD Approach

FolloYiq Conpounds O2hB)
Lonsifolene (Corey syndesis), HiNuene lPaquetle (1990)

(l.l h6)
Ox idaiion of alcobols (Cbromi c aci d, KMnOa. Pb(OAc!, Oppenauer, Svem): Aldehydes lnd
kelo.es {chronium lrioxid€ complexes), Anine (l'1,O,. pemcids and quinones), Sulfides
(neiacid.HlOa), Ox idatioh of alohoh br 01 catal ysed by Pd and Co.
Oxidaion with osmiun ahd ruthcniun tctmoxide. lodoberne diacelale .nd lhaliun (lll)
nnrale, Red ucri on s ! ia borowi.e hydrogeh ahd ils appl icalions.



stll.bus tor rhc cMninilion to hc hcld in Mit 2022, M.\ 2021& i\tiv 202{

EqqrqB!!qr-!4u!!DL Dcsigning organic Srnl[csis. S. warcr,lohn wil.]. & sons.
2. (t$nic Syn$csk- Conccpl. M€thods.nd Shning Marcials J. Frhrl$nand G.

lcn/illin. V.rlage VCH (1997).
l. Png,ess in Tohl Synrhesis Vdl. l. E. Danisher\ky lnd S Dinishclsky. Appleton

Cenryn Crlis.N.Y.
4. The Losicofchemical Synlhesis.E.J. CoreyandX.M. Clens.John Wileyand Sons.

NcN York.N.Y.
5. Orglnofreullic Chenislry: A unilied lpproach, R. C Mehtora, New Age

lnlemalional Publhber (2009).
6. ,\pplicarionsof Tmirion M€tal Caralysh in Oleanic Sy.rhcsh, Bra.dsna.

vasilvsky, vcrkJuijssc. Spri.gcFvcdae Bftlin Hcidclbcre (1999).
7. Ad in organic Sy.lhcsn. NiryaA.and, Jasjn S. Bindia. S. Rahd,nathd, wiley-

8. Pinciples of Orgdic Sy.lhesis- R.O.C. Noman a.d J. M. Coxon, CRC PEss, Taylor
& Franch (3" Edition. 201?).

9. H md boot of reagchts foi oiganic synthcsis: Oxi d ising and Educing agenls. S.D.
Burke and R.L. Danneisr, John wiley dd sons, New Yo.t,1999.

10. Ox idation and red uction i n oreani c sJnthesh, T.l. Donohoe, Oxford Science
Publicatio., 2000.

PATTERN OF FJXAMINATION

Tberc shall be luo Minod 0 & II) and one Major tes$ in each deo.y cou6e. Eacb Minor
lcsl sball have nark weishrase of20% and ils duralion $iU bc of I% bou. Thc Major tn
shlll have narks weighlaee of 60% ad its dui6rion $ ill be of 03 hou^, Minor I will be held
aner 3-4 veeks on conpledon of20% oflhe presc.ibed syuabus. Minor II will be held aner
8-9 weeks on conplelion of 21% to 40% of lhe prescribed syllabus.

Tbe najor resr will be beld ar rbe e.d of senestd on omplcrion of4l% ro 100% ofthc
syllabus. This tcsr viu bavc scvc. quesrions (cach oftwcllc ndksl. Tle studenN hale ro
altenfl nve quastions in all. Quc$ioh no. I Ghon rswr lype) sill be cotupuhory and will
be set out fiom 40% of syllabus covered in Minor I & IL The Emainins six queslions will be
non across lhe syuabus of 4lol" lo I 00% i.e. beyond Mi.or I & ll. mc sudenl hs lo attenpr
my four questions our of six quesrions.

NOTE: Candidutes wha h@e appeute.l jr Minor Tets a".l failed to set th. nininun
ra.tuired narLt j e. l1 out af4A wi| no1 be allowd to take Major Tee. Such cah.lidat.s shdl
hare to re-appeqr in the Minor Testh anly ance in which he/she hds Jailcd, to be .antJ".ted at
tcaT lJieen days belare the Mdjor Tesl

/..-v
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Sllllhu\nn rbc\nminnln,n to Dc hcklnr ivlrv2022, Mn\ 2021A \1.\ 2ll2J

cou^e l\o,: I'SCIlTE09
Titlc Chemislry olNnlural Producls

CouA. Crlegon: PSUC

Cot6c Oulcone: Thi: oi! i:.n,cl b dtl^.r rh. khor l.dsc dhorl th. nnfitnl pro.Juc^
1itu teryenoids, caraknai.i, al\ak,i.$. rteni.l, plmt pigh.n!dd,z,/rc n yalproducls.

Tcrocnoids .nd Camtenoids 112 hrs)
classificarion. OccurEnce and isopEne rule, Struclure delemination. slm@henistry a.d
synthesis of lhc followine repEsenltive molsules:
! Teraineol. Mchtbol. lmesol, Sanloni., Harotene and Squlene.

Alkaloids
Detnnion, lhysiological rclion, Occumncc ed
syntbcsk ofQuinine. MoFhine and Aliopine.

UnillIl

Mdin€ natunl prodtrck
ue1"''l Inkoddc'on. I ola.'or or marine naruEl prcdr'..

Vr.re 1'.'n\ (sdro"' ' dnd lercdoro\trJ. \u l.o\d(-
ambinosides and pyinidineslndp$nes I-fl-Diibosides).

BOOKS RECOMMENDED

(12hK)
ielation. StrucluE elucidalion and

(r2 hF)
Occunence, Basic skelclon. Diel's hydrocarbon aDd sleEochenisrry, Isolation, Stucruie
det€nninaiion and syn$esis ofCholesleiol, Tcslosrcronc, Eslrcne, Prcs€slrone.

UnirIV
PlrniPigments (r2 hrs)
Occurcnce sd s€neEl methods of structure deleminalion of mthoctahihs, l'lavoncs &
isoilavons. Synthsn of Apisenin. Queretin, Cydidin $d Cyani., Bioslhthesis of
nalonoids: Acelale palhway and Shikimic acid palhvly,

(12hn)
Deuiled sludy of iollowing

(pyrinidincs md purihcs D-

L

2.
3.

5.

Natural Pioduclsr Chonislry and Biological Sie.ifiMnce,J. Mm. R.S. Daridson.
J.B.Hobbs.D.v. Banrhope and .,.8. Harbone, I-ongman. Harlow, Essx. England
91994).
Orgdic Chemistry, vol 2. LL. l'ind. Lo.eman.
Chmistry, Biologiol md Phmacoloeical PropcnicsofMcdicinal Planls from lhe
AdeicN, Ed. Kud Hosteittren. M.P. Gupta &d,4. Mmlon. Harwood r{cadcmlc

Inlroduclion to Flavonoids, B.A. BohD-Harwood Acade nic Publishea.
Ncw T/cnds in Nalural Producl Cbenislry, Ara-ur Rahman dd M. L Choudhary.
Hfod Acadenic PublkhcB. 

./
./ ./^
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6.

7.

Sllbbns for thc c$nrin.tbn to bc htld in v,) 2i122, Mr! 2023 & Mrr 202.1

Chenisty ofNarunl Pioducrs,S.V. Bha! R.A. Nrgas.nlnagiand M Sivak!tura
Narosa Publhhing House. Nev Delhi.
Bioaclive Marine NatuEl Producrs.D. S. Bhkuri and D. S. Ra*€1. Anamaya
Publhh€rs. New D€lhi (2005).

PATTDRN OF EXAMINATION

tlEre shall be $o.Mino^ (l & II) dd one.Mrjorles$ in elch theory cou*e. Each Mino.
test shall havc narks weighlag€ of 20% md ils dualion will be of 1 % hou. The Major test
shall have narlis w€ighlae€ of60% md ils dmlion will be of0l houn. Minorl will he held
aiier 3-4 weeks on @nplelion of 20% of lhe prescribed srllabus. Minor II $illbe held after
8-9 weels on complelion of 2l % lo 40"/o ofde pre$ibed syll.bus.

me mjor test Mll b€ held al lhe €nd of smesler on completior of4l% lo 100% ofthe
sylla6s. Tnis l6t will have seven qu€stions (ach of twelve n&ks). Tbe stude.h hav€ ro
a ehpt five qustions in all. Queslion no. I (shon mswr rype) will be conpuhory ahd will
b€ sel out fion 40% ofsyUabus coveed in Mindr I & IL Th€ renainins six queslions will be
fton acrcss the syllabus of 4l % io l00o/o i.€. bcyond Minor I & Il. The sludenl hs lo aftcmpl
any folr quesiions oul ol six questions.

NOTE: Candidates wha hare awe$aA ir Mi.u Tets a"d failed to set the nininun
required noks i.e. U out af10 wil 

"ot 
be allowed to take Mdjd Test. Such candidates shal

have to re-awet ir the Minor Testh onb on@ in which he/she has failed, to be candrcted al
Iea! ilieen .t rs b4brc the M.tot Ten.

}\v



Srllrbustorthctrn inrlion

CourscNo.: PSCHTOII0
'lillc: Chc0htn in l).ilr lilc

rol{hcklih \Ixt 2nI2,\1rr 2021.( \l.r\ 20ll

Cou$r Crtcgon: PSOCC

coztsp Ontcou.:, j: uh oprh !hoi.. otsc k.l fut l1c nud.hr: ol lltun^1t, h .br thc
stutuntt Jtan ather \heum!. The evr! i t!riq'1e.t in ntch u nu, th4t tha nu.lantt ,ld
.1 ercd Treants sct a la\Dur.f|h. thiha! in their do\ to d.ry ad iriti.s.

Warer and *€ter fomalion. Inpoilnce of wsrer, Waler requireneDts (Doneslic, Induslrial.
I.slilulioml. Public and AsiculluE), Waler qualily slandards: Desnable limits, Permissible
limits. PPM and PPB. Drinking walcr plvsical ptrmctes: Color. Taslc-odor, Turbidity,
Suspended slids and tenperatue, Hrrd dd soli wllei, Hddness o, waler, Disadlrnlages ol
hdd saler. MineEl and dhlilled wale., Waler sdneDins by line{oda, zeolile, lon-Exchanse
fr€lhod ed denincnliation proccsscs (Rcvc6c Osnosis). D.fecls like ealc md sludec
fomration- Causric enbrilrlenenl. Corosi.n. Prini.&and loahing causd in boile4 by
impure water and $eir rcmedies.
Wasle wler chamclerislics. \v Flowchan of s6te wlter rrealnenl
planr: Sedinenrarion, Coagularion Flocculation. Serlling lanks. Disnrfeclion (Chloinalion,

Wrterand its rr€arnent

Intrcduciion md brsic principle-s,
and qtalysts in organic slnthCsis,
Iedstocks: Msinunr utilialion
suslainable developnent.

UnitJIl

Classifi calion of tuels and lhen calorific lalue.

.1
<,.--t"--r-

00hn)
Designing of r green chemical stmheses, CEen solvenh
The revolulion in bioloe/ in Elarion to green.henislry-

of renewable and biolosical nateials. ereen chemislry in

(a)Co.l: Compositio.. Ctrbonialion, Coal gas, PmdNcr gas ed Naler gas. Uses oacoallar
brsed cheni cah. coal gasi licalion (Hydro casi li c,tion and Caralyri c gsi fi c!tion).
(b) Pclrol€trn: Conposilion ofcrude Flroleunl, Renning and difierent l'"es of petoleun
producls and their applicttions, Idclionll dhlillalion (Principle and ploest. Cracki.g
(Thermal and cahlylic cdcking), Refoming Petroleun and non-petol€um fueh (LPO,
CNG. LNG, bio-sas, fueh derived fon biomast. Advanlascs of8aeous fuel over elid ahd
liquid fucl. Classificalion of lhicc srages of tuel nscd in cryogenic engines

(l0hK)
classification. Prepmlion. slruclm, Propdies Md applications ol fie polymes,
(Pol yo let ns, Pol yslyMe ) and styr€ne cotolyd e^, Pol! (vinyl chloidO. P ol y (vi nyl acetEte).
AcDlic polynea, Flroro Polynd, Polyatoidds. Phenol fodlldehyde Resins (Bakelile.
Novalac), Polyutlhlnes, Silicone Polynr*. Conducting Polyne6, Bionedical polyneN:



s\ll.bus tbr rhc cr.minnrion to De h.U jn M.\ 2022. vnt 2023 & Nlrt 2021

Drugr rn.l Agruchrmi.rh

2.

I

5.

'1.

3.

9.

t0.

(r) D.u$: Dru&s cldsses and side elli{s: Anrllesics rgcn^. Anrit}rcric rAenrs. Anti
irnlmnrar.ry,gent (Aspnin. paracerdmol. lbunrolcn)j Anribnnics (ChloruDphenicoD:
aDlibacrcrial ,nd anrifung,l llents (sulphoninridcs: sulphanerhoxaTol. sulphacelamide.
l nrelhopnD); Anlilnll agenls (Acyclovn). Cenlral Neryous Slnen asenls {Phenobarbil.l.
Diazepant.Cddiovascular (Gllceryl linilnle). anlilaprosr (Dapsonc).

Agrochenicnh: Dcfi ri on inpoldcr 
'nd -cncrd .Ls'fi.d'or n ';'..h r'.d .

Classificalion ol peslicides on chemial naluE and according 1o largel species and nod€ of
aclion, Physical and chenical propenies, Desradalion. Mode of aclion. Uscs and toxicily of
Organophospnorus likc Accphalc. Dimclho.lc, Chloqyipbos. l cmcphos, Qrinolphos. nethyl
t,nthioni orgoochlorines like Endosulfd and carbanxt like cadrp hydiochlodde.

I}OOKS RECOMMENDED

BS.N. Raju. t'l,re. Sutpt, d.t Wa\kwaro E gt.srina, Tala Mcgtuw Hill

Ke.l Jan6 A. (ed.), Reieel's Hmdbook of Indullial Chemistrr. Kluwcr
Acadcnic/Plcnun Publishc6. loth cdirion. Ncw York.
v.K. Ahluwalia&M.R. Kidwai: Ncv Tends in G@n chmisby, Ahamalaya

Seynour/Cadaner's PolynerChenistry: Sixlh Ednion. Relised dd Expanded,
Charles E Canaber, Jr. Marcel Dekker inc. New Yofi.
R.6opalm, D. Vcnkappayya, S.Naganjah: EneihNrine Cnemislry. vikas

Slrcve RN. Brint. J.A., Cheniel Proess lndusries. Inlen tional stude.t ednion.
Pubs: MccrawUill Book Co. Nes York,1960.
MclnitovN.N.. Chcnislry ofPesticidcs, Pubs: SpiingeFvenag New York. 1971.
Hakhnan, V.K (ap@r Mediciml dd Pnma*urical Chemistry. vallabh
Pnlshe. Pihpura. Ncw Dcfii.
Agricnliural inecl FsG of $e topics and lheir control D.S.Hill, CaDbridse Univ.

Chcnislryofln*clicidcsandl'u8icidcs: U.S. Shree Rmnlu Oxlord & IBH Pub..

PATIERN OF EXAMINATTON

TheE slall be lwo Mino6 (I & lI) a.d onc Major tcsls in each lheory cou6e. Each Minor
tcsl shall havc narks weiCliagc of 20% a.d ns duradon will be of I Z bour. Tne Major lest
shall have Dlrks veigblage of60% and its duEtion will beof0l hous. MinoFI will bc hcld
aner 3 -4 seeks on complelion o f 20% of lhc prescri bcd syllabus. Minor U will b€ held,fler
8-9 srcks on complclion of 2l % to 40% of $c prcscnbed syllabus.

The najor tesl will be held at rhe end of seiesrer on conplelion of4l% lo 100% ofthe
syllabus. Tnis rest will have seven quesrions (each of lvelve narks). The sludenls hale to

;:"J,'':i',ryX1'tJ:;:"iil'ai::'l:Li,\t"l:l'til:ilT3#*: 
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Sylltbus for $c cramirttior to bc held in May 2022, M.r 2023 & M^y 2074

r fbD .coss de syuabus of 4l % lo loop/. i.e. beyond Mino! I & tl. The srudent bas to anempl
&y four quenio.s our of six qusrions.

. . NOIE: Candidde! $ho haw appeare.l ih Mitur Tells and laile.l Io Eet the nininun- req,ircdmatksi.e.14o"tof10fli hot be a oee.l b take Major Test. Srch ca".lidates shall
, hde to rc appar ih the Miaot Tesl/t ohtt o,ce in ,hich ha'she has hned, to be conducted al

t6t fifieen datt be|ue the Mqior Test.
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Srll,bus forrhcruninr&'n lo Dth(ld ih Ur\ 2022. iVrt202l & Nlar 2021

conrseNo.: tSCIIL[.lll cou6cc.Iesory: l'Sr]C
Tidc: Lrboralory Coursq lnorganic ChcDi\trr
Crrdih:oa Marimnn Drrrks:200

Cou^a Oplon.: Sttlcnt! \'iI.t"plat dilirul thih*int nnd thc scienlilit nctho.l to.1et4n,
.any out, ttcor.l 4n.l anulyc thc kel^ .llh.hi.ul .gtrinehB ahd sct an 6.arcn.$ of
the inpa.t ol.hehktr! an the envno,hent rocitlr un.t.ther &Lure: obi.b the lriehtifr.
.annurity. Thsz vi| ulla b. a catrse bas.d ak /eri.r af,tqaturc on an! nodqn

Picpararion of Flective inoryanic coDpounds and rheir study by lR. Elcctohic spcclra. ru

NMR.lCA and maanelic suseplibilily neasurem€nr. Hrdling ofan and noislurc scnsilivc
compounds involving vacunn lines.

Sclcclion can bemade ftom the following:
L P€pdarion of lclr.mnineqrbonalocoball(ID nnde and ns convedioi to

pentumfrinecholoiocobalt(lll) chloridcr Inoqanic Synlhesesi Wiley-lnteNience: pp
r03 (r981).

2. PEpararion of trans dicholoio bis(elhylenediaminctsoball(lll) chloide and ils
convesion 1o cis home! Inorg. Sy.th.14,63 (1973.).

L Prcpdalion of lrh(ethylenedi!toine)nicrel(ll) chloride a.d it co.vcsion lo
bis(eththiediminc)nickel(ll) chloride; lnol8. Synlh. 6, 200. (1960)r Inorg. Symh. 6.
r98.(1960).

4. Prepmrion ofpenrenminecholoocobah(lU) chlonde dd study ol Linkagc iemen
by irs conversion lo pe.taamin€nikitocoball(Il) chloide and lo nno isoner
folloved by IR cnaiacldiztio.; Inoremic Chemislry 18. 1869 ( l9?9).

5. Prepa6lion lnd Dangnetic nonenl ofCu(acac)H1or l.ors. Synlll 20:51(1980).
6. SepaEtion o I optical isoner cis-lcocn)zclilcl J. Cnen. Soc..1t60.4369.
7. Ion excbange sparation ol oxidalio. slate of vanadiun. L Chcn. Educ.. 1 980. 57,

I l6: la-8. _5.55.

8. Pi€tanlion of Fcill)chloride (use it as Fn€delcEn chloination source). J. Org
Chem., l9?8.41- 2,121. J. chem. Edu., I984,61,645r 1986.63.161.

9. PreparalioD and use ofFetucene, J. Chen. Edu..1966.43.71i I9?6,53,710.
10. Picparalion ofphospnine PhrP and its lEnsilion melal conplexes.lnorg. Symh. I5.4s

(1974).
IL Rcacrion ofc(Ill) with a muhidenlale li8and: a kinetic experinenl (visible sFcld

c'-l D lA.onplcv J.A. r S. lo<1. 75. '670
12. PreFrltion olnetal-ptridinc conplcxcs. M(CtHrN)! (NCS)2. (M = Mn. Fc. Co orNir

y - 4, fo. M= Cu or Znr y = 2), J. Chen, Edu,50, ?0 (1973).
t3. Prcpdation of Cluonium(lll) conrplexes,

lc{Hro).lNor.lH2o.[c(ll]orrcltc1.2Hzo. tc(€nllcl,.c(acac),. Ino.a.
Synlh.,l3,184(19?2)

14. Contolled synlhesis of lwo copper oxalltehydrare comtlexes, Kdc(c{r)t4Hio
md KrlCu(C,Ort2H,O: Kinetic ys themodynadic f&rots, J. ahtn) Etttut.
2009. 86 (5), p 598.

15. Preptralion md cbak lh€ purily of isomer of.is- atrd rra,r-polNsiuh
diaquldiorarabchionarc0n) comphxcs, Klc(clor)dH,o),1.2q2o. Nahic lolune
too,hsu JJlJ pp l10Jtlo l . a- n,/ q/ c)I ltk/

\\J - .!\
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StllrDus tur lhc craninrrn'n to bc hcld in iVNl 21122. NI:\ 2023 & vry 2021

16. Prcp.fc.nnniDe complexcs ol Ni(ll) and crr) .ur rs lignid.\chrigc rcaclioDs wilh
bidcntarc 1ilands likc acet'lacelone(acac). dinrelhylglloxtne (DltlC). sl!.ine (gl!)
b) sub$nlrion mdhod (onc polsyn$csh)

crrvinarric ,nd volunehic anxlysis: Briun. Coppcr. cobah. IoD. VaD.dium. Nickel.
MansaDese. Alumnrium- Chronium. Zinc. sultui. Chloridc (Volhard's mclhod) elc.

S.prnlion lly P,l}0r/TLC/Cotumn ChrcnrtognphJ:

L Separalion ol Pemanganate dd Bichmmatc ions on Alumina colunn a.d lhen
Esrinarion fron Ber Lavplols.

2. Dcrciminalion of io.hable chloide in ! Conplex by cttion €xcbange colun.
Geprarion tollowcd by Mobls litBlion of elule for eslinadon).

L Sepmrion of Cobalt(ll) and Nickel(ll) on anion exchanse column tollowed bt
esLinltion $iough ED] A titnlions.

4. sepaRrion or rvo cobalt (lll) connlexes rt [Co(NH3),]cli ahd lco(NHr,cl]cb on
Silicacolunn.

5. IoD exchange seplotion ofHydraliortionization homes ofCbroDnm(lll) Chloride

6. Dclcminalion of Rf lalue of calions of hansilion hetal ions by panei and thih laycr

AnJ other pmcti.ll introduccd by Iherencher.

BOOKS RECOMMENDED

L Vore, evbook o qdturib'i\c!l cmilal ely.is'5'iardbu edilDn,
/ C. R. .h4vJl, l n. rrum.1rd Me$od rorChcrrca Analjrs. <'ed.. Hirala)d

Publ ications (lndi a).

PATTERN OF. EXAMINATION

ln S€mester"lv, the labodrory couae has been dividcd in two hcads:

(a) 6-.rcdits laboatory Nork of 150 marks
'nre daily evalution of pnclical Nords/assisnnenls/viva-loce, etc. shall have na s
weishbge o, 5Op/0. Tne linal praclical pc.fomancc lcst alons wilb viva-voce exmimlion
will be held ar rhe e.d ol emestd cordi.e 100% of lnc syllabus and naving marks

(b) 2-oedits pojecr sork bascd on Eview ol liremruE $ork on any ecenl Esearch ropic.
th€ choice of whicb will be le,l lo srudenls in consullation with lhe concmcd faculit
ncmber. This wiu have a weishlase of 50 marks and will be elalualed by ,n exlenal
exminer.'lhc lhN cxtcnal cxanineB (lnorsanic. Ouanic and Physical) sball be inlited in
4'i sen*tcr to cvalutc thc projccl work and also lo conducl lhe praclical exanination of
studerts of lheir respective sFecialialions. 'llic prcjcct wo* viu be i. thc forn ofsnall
dissenalion which sill be kept in lhc cu$ody oflne Deparrmenl, o.c€ a nude.t succestully

lcl The ove/all narks reflecled

(14 A'- At



Srllabus forrhr crdiinrinrn lo br hrl'l in \|n\ 2022,I r_ 2021& llal 2Il2.I

CourscNo,: tSCltLEll2 c.uhccrtusory: PSEC
'lillc L,boratory Coursc: Physical Chcmhtn
C.ediIs: ll3 Maxinrum Marks:200

Cot6e Otkone: 9klehrs,'i eh'pk\.titical thinkinxahd nt vientifc hethodla hlish,
car,! out, re.?tul anllnalw the rc!tu\ .l chcntiLatl upuintn^ 4&t set un N4rew$ ol
rhe inpa.l ofchenillry on the ehrirannenl ecicty, n.l olher culturcs ortside thc Kichtilic
.ohnuhitt. Tht. ,jl| dle be d corrle based on rei.v af rtqahle on ahr nodm

I Deteminalion of Pldck s onse by ncms of LED s nclhod basd oh cxprcssion of
diode cude lor V<vo, Tne dependence of curenl wilh tenpenlnre is to be ne6uied,
keepins the v slishlly below Vo and mateial constanl q lo be obtained from vl
chmctcrisrics of thc diodc.

2. four Prcbe stup lor-heduiing $e resislivity of very lo* to highly rsislile slnples !t
renperatuE up io 200 c vnh llD conlrclled oven, tavjng lhe folloving selup:
(i) lour Prcbe Aranseme.t wnh built-in RTD s€nsor & PID conrmlled Oven
(ii) D.C.Microvolheter
(iii) Con$anl Curcnl Source forlo* rcsislivily samples lil,e thin nlms for Dclals and

{iv) Lowcuftitsou@e
l. Measur€menl of Masentoresistance of Semiconduclor wilh lhe appaElus consisliry oi

!) Fonr Pmbe AranCcneht
b) SanDle: Ce Crysrrl (n rype)
c) varneroFsi:unce\e'up

c) Conslanl Cutrenl Powe! Supply
0 Dieilal Gau$neler

4. Srudy o f Dipendcncc of HaU Cocllicicnl on ltmpcraturc by fic followingetupi

b) Hall Probe (Ge: p-rype) wilh a snall o!e.

d) Consant cuftm Power Supply
e) Digilal C,ussneter

5. Sludy oftheene.gy brd gap dd diffusion polenlill ofl N Junctions.
6. To detemline lhe specilic al€ conshnt for fie oxidadon of ethanol by porassium

dichrmate usins speclmpholoneler.
7. To dclcmi.c lne critical micellc conccntnlion of a surfaclaht using spccbphotonclft.
8. To delemine $e surlace lension oaa given liquid bt using lensiometer.
9. To detemine ihe critical nicelle concenkation ofa suface aclive nalerial by using

10. Dclcmi.c lnc nolccular mass ofpolyslyrchc fron viscomelric measuremenls.
I L To dclcmi.c the iale cohslet for lhe inversion of sucios by polarinetrt.
12. To delomino the lransition lcmpcnlure ed the heat of tansnion ol the givon hydaled

salr by diferenial themal a.all26.
13. To find thlvelocily ofsound in liquidsusiry ultdsonic inlerfercmet€r.

,/\
Anr nrhcrnncdc,l 
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svll,bus ror rhc cx,nin.tion ro bc[.ld in Ma\ 2022, MnJ- 202] & Mar 2021

BOOKS RECOMMENDET)

L h?cticalPhysical Chemislry, A. M.Jamesand F. E. Prichard. Lonsman.
2. Iiindley s Praclica|Physlca|Chenrislry. B. P. Levill, Lonsinan.
3. rxpcrincntal Physical Chemislry. R. C. Dasand A. DeheR. Tala Mccraw I lill.
4. Expcrincns i! Physical Chenislry by Snoena*er.
5. Pacrical Physical Chcnistrybl viswanalhan andRaghalan.

PATTERN OF EXAMINATION

In Semeslerlv, lhe laboratory course hd beo divided in lwo heads:

(a) 6-cedi$ labonlory work of I 50 tMks
The daily cvalution of praclical tMdtassismenls/viva-voce, €tc. shall have mdks
weighlage of 50elo. Tne final pnclical perfommcc lesi along wilh viva-voe exmimtion
will be held at lhe dd of seneslq covding 100% of the syllabus dd having naiks
weighlage of 50o/o.

O) 2-crcdih poject roft ba*d on Evies of lire6t!€ work on oy iecenl esedch lopic,
lh€ choice of which wiu be left to sludenls in consulblion with lhe concemed facuhy
ncnber. This will have a weishtase of 50 mrks and will be evalualed by an exlemal
exminer. The lhE €xleml €xaniners (l.orsa.ic, Oeanic and Physical) shall be invit€d in
a'i smstcr to evaluat tne prcjecl sork ad aho lo co.ducl lh€ praclical exminatio. of
s$dents of lheir respeclive st{ialialions. The project wor( will b€ 

'h 
the fom of smll

disertalion which sill be kepl in |be custody oflhe Depandent, once a $udot successfully

(c) Tbe ovsall mai{s refleted in lhe hdks sheet *ill be out of 200.
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S\llrDns fo. lhc cxrminnlion In lt L(hl nr \Ilr l0:2, \1,'! 2021& \h! 2021

CourscNo.: PSCHl,E.ll3
Tillc: Lrborator! CouFc: O.ganic Clcnisl(v

(]ourse Crtrgory: PSEC

Conrse Otteone: Strd.hlstill enttbr.rili.al thinkinsahd the s(ientif. he&..|to ddiirl
caty aut, Ncor.t 4nl 1nultz. the rz:uls ol thatniul .rtltined: o.l 8d un uwrcn4:.f
the ,npact olcheninry or the cnritunntent. socjet , an.l othq curves outri.le the scientilic
conhunit!. Thdr rjll aho be a covre based o" reiew of literatue or an! nDderk

l4.s!isc!-!s!!$! :!
Tne cxcrcnc sbould illuslmle lhe us ofo8anicrca8enh and nay involv€ purification oflhe
pioduclsby chonatoglapbic lmhniqucs.
Pbotochen i cal rcactio n : Benzophenone-Benzpinacol - Benzpi nacolone

Bccknann re,rdng.ncnt Benznilide lrom benzopbenone
Benzophenone-Benznphenoneoxihe?Renanilide .

Benzilic acid rearranscDetrt Benzilicacid fDn benzoin
Bcnbin-Benzil*Benzilic acid

Syndesjs of heterocyclic
dihydropyrinidinones and

Fnhcr I ndole synrhesis:

contoundslire€ conF.cnt coupling for lhc slnthcsis of

Prepnmrionof2-then) indole from Fheny hyddire

Synthesis using nicmnav€rrulhasonicrtor
Alkylalion of dielhyl malonate vilh benzyl chloide
Sy.ihesh Nins pha* l.ansfer calalyst

Extraction ofOruanic Compounds fron Natural Sourccs
L holalion ofcafieine fiom lea leaves
2. holalior of cscin from milk (lhe sludcnls are requtcd lo lry sonc tl pical colour

rcacrio.sofprcrcint
3. holation of lactosc fron milk Ounly ol sugar should be checked hl TLC and Pc ed

Rl val0e epored)
4. kolationofpiperinc fron blac( pepper
5. holation o, lyc ope.e ,ion lonaroes

$a
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slll.bur for lhc cranrnr.rion to bc h.l.l in \l{ 2022. v,) 20I a url 2i12.1

ldcnlilicrtion ol sonc orgrnic conpounds bt rhe anal)sis ol then sP3ctal dll! (lJV. IR.

Any olhd.rForinent introduced by thc conccrncd tcachei

BOOKS RECOMMENDFJI)

L Elemenhr] Pilclicat o€anic Chcmistry. Parr-1.2"i ed., Vosel.
2. Monosraph on Green Chenisq by Cre.n Chcmnq I ask Force Connillee. DST.
l. Spcctophotomerric delemination ol atrino .cid bt Michail A.,\llcman. PclcrHu.zik€r.

\ ol 828, Plinr ISBN: c78 | 0177s,144 '
4. Micowavc-asist€d organic synlhesis, vol,25, D. Bogdal, ElelierSciencc,2005.
5. Labor6tory dpcriment usins microwale bealins. N.E. Leadbealer and C.B. Mccowm.

6. Expcrinenrs in green and susbinlble chenisty. H.w. Roes(y &d D. Kcnncpohl. Wiley-
vcH.2009.

PATTERN OF EXAMINATION

ln Seneslerlv, the labodory con6e ns bccn dilidcd in two n€a'ls:

(a) 6-credits laboratory work of I50 niarts
The dailt euluaion of practical rcords/assisnments/viva-voce. elc. shall have narlis
weightase of 50%. Tbe tinll tacical perfomance tesl alo.g with viva-voce exaninalion
ejll be hcld at rh€ €nd of semesrer coyeins 100% ol de syllabns and haline nwks

(b) 2-crcdih prcjecr vork bsed on revieN of lilcralute work on $y Ecenl Fsearch topic,
rhe choice of wbich Rill be lefi to studcns in consulialion wilh the concened faculty
mcmbcr. This will bave a weightase of 50 narks and will be evaluatd by m cxternal
exaninei. m€ thrcc cxlcrnal exa nes (lnolgmic, Organic and Pbtsical) shall be invned in
4'' smeslq lo evaluate lhe prcjcct work ahd also to conduct lhe praclical €x.minalion of
studcnrs oflhet rcspective specializaiois. The pojal work will bc in lnc fom of small
dissertation shicn will be k€pr inthe custody oflhe Depa men! once a srtrdenl soccesstully

(c) The ovemll ndk nflcctcd in rne narks sheer will be our of200.
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