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Chemistry

f'hFlc.l ch.||tbtry
1. Easic a.ino'pl€6 ot dremlstry:- lmportanc" of d|cmlstry, Natuc of Mrttcr, Propetties of

Matt€f and th:lr measuremem, Unc€rtainty In mssuremenB, Lau6 ot chemical

combinetlo$, Daltot's Atomlc Theory, Atomk and Molecglar Masscs,Moh concept and

molar rnrsses Plrclntqe Composition, Stoichiometay and Stotatlomctlk Calculatiom

Atomic strudurer sub atomic Particl€3, Atomlc mod€ls, Dlvclopments [eadinS to the
Eohr's model of atom, Eohr's Model for hydrogen atom, tou.,?rds quantum Mechinlcal
model of the Atom, qumtum nechankal modcl ot Atom, Nature of electronagnetic
radiation, photoel€ctric eff€ct llmatatiofls of Eohr's mgdel, Dual neture of matter, de-
Broglie'! relationghlg $eisnbetg unccnaintly pdndph, varlous quantum numbers
(principal, inSular momentum and matnetb qEntum numbers) and their significrnce,
shapes of s,p and d - ort tals, ele€tron cpin g[antum numblr, Rules tor fflli]8 electrom
in orbitalg-autbau prin€lple , Paulll's exclusiso prlnciple md Hund's tt l€, €lectronlq
conliguration of element5, s.tr. stablllv of hdf" lllled and completely fllhd orbitalt

Stater of Matter:-lntermolcq.Jlsr fo{c€s,Thermll lr€8y, Intermohcrlar forccs w
thermel interactlons, Tha Glrc.rus stats, Th€ 6es laws, ldeat grs e{uatlon, Xlmtlc
Molecular thcory of Gasas, Uqoificat'Dn of Gase!, Liquid *8te

chemicrl Eondin8 and Molearlar structurerxosscl - Lc|ris spprach to ch€fiicel bood
formatio{r, rooc€pt of ionic and co\6lent bonds, lontc Sondin& Formatbn of lonic
bonds, factoB affccting the tormatlon of lgnk bondt calculatlon of lattke e.||thalpy,
Co!/.alem Bondin& Concept of €lectronagata$tiy, Falan! rulc, dlpde moin€nt, Valenc.
she$ lhdron Pair n"pulionl\,f5EPn) th.ory and rhep€s of rlmple molecules, qu.itum
mechanlcal approadr to coratent bondlng , Valence bond theory - its important
featuret concept of hybridization invdvirS r,p and d ofbltals, Resonam., Molecuhr
Orbital Theory ,LCAOS , types of molecular orbitels (bonding, antibondlngl, siSma and pl-
bondt molecular orbilals elcdronic confiBurations of homonuclear diatomi. molecnles,
co cept of bord order, bond length and bond energy , €lementary id€t of metallic
bondin8, llydrogen bonding .nd iG applicatiors. r

Easic principles and app$c.tiqls of sprctrorcopyr Rotrtiond, vibrational, elect.Dnic,

Raman, ES& NMn

Thcrmodynrmlcsr Fundamefltal d lhcnnod!flrmic3 , system and surroundings,

enetrCve ond IntenCve groD€.tl€s, strtr funcdoru, types of proc656, Fltst h$ of
thrrmodynemiG ,concept of wo& heat llrt€mal energy and cnthalpy , hsat capa8ity,

moler h€at capacity, tle$'t law of conltant hcat summruon , Enthtlpics of botd
di$ocirtlon, combosuon ,fotrnatbn, stomirrtbn,srrblim.tlon , phase trtnaltioo,
hydHtion, lonlsatlonand soludon. S€@nd law of ttermodyiamiG, Spontaneily of
processg, At of thc unh/erse rnd AG of the s syst€ff as crltetia for spontanelty, AGo

(standard Gibbs enlrlU dlat|3rl and €quilibridm constant,

Equilibriumr Merning of cquilibrium, tonclpt ot dynamic equillbrium. €quilibr,ira

involvlng phydcil proce$es: Solld - llquid, lquu - 8.3 and toltd - gas equflibria, Henry's

6.,

7.
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law, t€neral charaderics of eguillbrium involvint physlcal proc$ses. Equilibda involvint
chemical process: Laur of chemical equilibrium, eqqilibrilm constants {fp and fcl and
their Ctnificance, signiftcance of AG and AGo in chemical equilibria, factors aftec ng
eqsilibrium @nccrfrnfion, pressu.e, temp€mture, efiect of cat6lysg Le Chatelkr's
prlndph. lonic cqullibritrm: Weak and *on8 ci€rtrotyt€t ionizatior of el.ctotytes,
t/arious concepts of acids and bar€s (Arth€nlus Bronned - Lowry and Lflis) and thcif
ioni:.tion, ,cid - bNre equilibria (lmluding ,rsttist ge lon|r8fidr) .hd ionization
constants, lonirrtlbn of lvater, pH scah, com,mn ion eftect, hydrolysls ot salB and pH of
their soludons, blubility of rparingly soluuc satfs arld solubllity productg butfer
solutlons,

8. Redox Readions rnd Eractrochemrstry.. Erectronrc concept of oridation and reductid,
redox reactiont oddadon number, rul€s tr assignint oxld3tlon number balencing oi
radox reactions. Eectrdytlc aod rnrtallic condudlon, cooductance In el€ctroly c
solutions, specific and molar conductiriti€s and thclr vari:tbn sdth concert"adon:
Xohhau!.h's law and ftr applications. Clect odt.mical cells - EhctroMlc r.ld 6alv.nk
cells, differcnt tvpal ot dectrodes, el€ct ode potentials including stindard elearodi
potel*tal, half-cell snd Gell reacttont emt of a Grinnk cell and fu ,neasurement !.l.hst
eqoation and itJ applicationt Relationstrip betwe€n cell potential and Glbbs' energy
chang!, ory cel, and lead accumulator; Fuelc€lls,

9. Chemical XineticJr Rate of r d€micrl reaction',la.:o'' affecdng the rate of reactions:
conc€ntratlon, temperaturg pr€ssure ,nd catalyst; elementary and cornrlex r€actions,
order and mol€cularity of reaction, rat€ law, constant and itJ units, difrerential and
htegral forfis ofrero and flrst ord€r.eecton3, thdr charactertstics and half_liws, effcct
of temper.ture on rate of reactions - Arrhenius theory actlv3ton energy and its
calcula on, cdlislon theory of blmc{ecutar garcous reactlons (no derivation}.

lO surfdca dlcmistryl A&orption - physisorpuon ard dEhlsorptions and thlir
chahctcdnhs, factors afilcting adsofilon of taJes on sollds - freundtidl and langmulr
adsor$lo both€rms, .dsorptbn from solution, ColtHal state - distinction amon8 true
toluliont colktds and $rsp€nJions, dassncaion ot collolds _ lyophilic, lyophoblc;-muhi
r|robglhr, macronrclecular .nd associated colloids (micellesl, pneparation and
properties ot colloids - Tyndall effect, &ownian mowment, elearophoiest, aialysis]
cosgulatlon and flocculotion; €mutdons and their chaa*tethica

11. 50rid states-: Generar ctEractertrti* 0f 30rid statg Arnorphous and cryrtartine 50rds,
cl.ssiflcation of cryst.[ine sorids, crystar latic8s and unit c€fl, crose-packed structures,
Packing Cfflclency, Glcdrt o|tr Involvitlg Unit Cclt otmensions, lmperfections In Solids;
EkcMcd ProF€rtica. Magnc c kop€rtiag.

12. Concepts of catalyslsr Homotenoss and hetcroglneous crtalysls,
13. Solutions:- Types of Soluflons, Exp.€ssing concentration of solutlons, Sotubility, Vapour

pressure of llquid solutiont ldeal and Non_iderl soldions, Colligative propert es and
O?termination of Molar Mast AbnormalMolar Masses

Ino|Bani€ Chemlstry

1. chemhd pedodicityr Modem plrrodrc rsw and lrclcnt fonn ofthc pcrbdic tabres, s, p,
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d and f bloct et€m€ntr, perlodlc trcnda In gropartje, of:Lmcnts atomlc anO forUc nOii]iontsrtbn enthrlpy, et€ctroo tain cnrhalpy; r.dence, "rid"ti;-;;i; and cherntci,
teactivfty.

Gen€rt| pdncipl€j & process of lsolation ot metskr Modes of occurrence o, llenentr lnnature, mine.alt ores; Steps Involved in th! ertr.ctlon of nreta,s - conentnUoOr€d|,cton (cl€mtc.t .nd clcctrdy$c mathodst rnO rcnning witn sp;al refer.nc! to th!extrrc$on of Al, Cu, ZIt and F€; Then odyoamlc md dea-rodremiof pdnaffl"a in*Lr"Oin tlt{ extrdcdon of metals.

Hydrogen:- fusltion of lrydrogen in pcriodic teblg tsotop.s, prEpardtion, propcrfies dus., of Mfog€nr phrysic.r and o'€mi*r prop.niir .t *i"t i "Ji".w 
'il 

"r, 
,*ou,.prapar.tion, rpactions and uscs d lrydrogerr p",ordde; iyd;;-;;;;i:'

$8tock el€ments:- Grout.l d 2 elements introduction, elecironic conflguration andSener3t trends in physl(il and chemical proper es o, el€mtnts, anomalous propenies ofthe first elcmenr ot each group, diagonat ,etationJhips_ pr"p"r"rioilJ prop€rties o,some important compoundJ . sodi!; x;;;ffi;il;ifiil; ;;::fr :,fi,J";:?iJ:,;:1':["H*;* iljT,,n:ri
P-8lod( cbm€ntsl Grcxjp 13 to Grql-p lg.elcments, gectrontc confiiuration temnl
1111f ll thv.91 -1 e1d.t p.p"ruo of etcnrcnts xross th: p.ri#'". oo*l $rcgroup; uhtqu€ blhavtor of rhr ffr$ eternclr in !.d grrp. p*p"IJio-n]rop"rti* 

"nOif .{ br:." and .trrminium; prope,'tcs- *.loric acio, uiloroi, iJ.n t rno.iaertuminlurn chloride and alunu, Allotropcs ot caOm, catenatio4 jt .r"ri a plog*i*of clkates and reofltcs. proDcrtl€s,.nd.rres of nlt oten il ilsifis; Alorophtcfoms, srrucrure and usc5 of ammonh, nttric aou, ana ior, pcti iii.,ir] ol *i0". orlP:h:.*.*.ltton, propcnies, rlructure! and us6 of ozone; Albsopk fo.ms ofsllphur, sulphudc acid and structurers of oroacids of sulphur.

tlt tl-. elamenBr pojition in periodic tabte, electronic conflgurrtions of d{bcleternent!, teneral lroperties of tie tnnsi$on. elements tO.gb;O ;-; hponantcompounds oJ transitidr elements, tie lantt anofCs, tle acdnolOs, ,or*leOf,*i* ,f O,end f'Brock eremenB. p.pa.ation, propenbs and utes of (2 0207 and xMno4.

lf_ll,litT compoirnds & Orr.nomcraltc adnpouDdrr rntroduction to co-ordination c.mpounds, Weme/s th€ory; lilands, co_orOlnation 
-iui-b-e1 

OcnUcfty,drebtiont tUpAC nomendaturs of mononuctelr a-*O""ti* *_pr"nii, iro*.f".,Eondins - velenc€ bond approrch srO Uasic iOoai ;;6;i tJj' H, cotoor rndmatneth properties; lmportancc of co-o.dlnation eompounds (*, qu.ti",ii"" .nrfyrir,:TifI { mctats and in btotockat s},rtems}, i,,e"-,,;;;ru.'.lr.,ilir_.r,r'*rr,
ff:"JX":11,H're' 

and r"ctivitv' o*a''-'&td ii il'i*ii iiHry6&. calcs

Envlruxnrnbl Chcn*{ry:. Envlro|linfltel l'ollution - Atmospheric, watcr and soil,Atmosphertc polution-Troposphcric and Stratosph.* f-po.pf,"ri'pof ,J,.i5. u.r"*r,poruterts: oxidcs or carbon, nirroSen and *rprru., r,W.o.iffii tiil.iiL, n"rr*,en?cts and preveotion; Grecn hotse I
porutants: !."r"; ;il' ;;;il"ff i."# :i*, frH:: f,*frj"*:*-fi;
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prerre io[ Stratosphrric pollution - formation.nd lreakdown of otoe, depletbn of
orone hycr'lB filechanlsm and effcct3. Water ponnbn-MajoJ pollutants such ss,
pathole[s, organic saste6 and chsmical pollutants; tielr harmful eff.cB and
pr€lentlon. Soll polLrtion - Mahr pollutants 5uch as: p€5ucid€r {lnsacdddes, hlrblcldes
and fuqglcidlcsf, tftclr harmirl effccts and pr€vrntion. Strategles to cortrol
envirorynental Dollutlon,

9, u6las Chsnbtry:- Nudear reac$ont fission and fuslon, radio-analytical t€chniques
and acllvatlon analysis.

10. Anallt8al drmltry:- Setaration te€hnlquat Spectroscopi€ elettro and
thennoandytlcal m€thods.

11, Blolno'L*c Cl|.rttlstry+ pftotosysteDs, porphyrines, metalloGnzym€s, orygen
trantpoft, electron fantar reactions, nitrogen fhstlon,

12. Physlcel characleriu atlon of inoryenk cdl|poun& by lF, fuman, l{MR, Ep& MocJbauerl
W-, qR, M5, d.ctron sprctrojcopy md mkiosco{ri€ tlchniques.

Orlanh Chenlstry

1, nrna.fbar & Ct.aaatatt do.t of o|lJ& 6|tDord|d3r tutiicadon _ Cr]st lllatlon,
subllmaioa, dlsdnation, dlffrfemial c{rdctfo.| rnd dtrom.tofdphy _ pri'rciphr and
th€ir apdhations, Qsditative amlysls - Detectbn ot nftrg8rn, sulphur, phosphorui and
halogeff. Quantltalvc inalyslF Btlmadon of carbor, hydrqen, hltroger, h.logens,
sulphur, phosphorui. GloJlations of cmpirical formulae and mol€fllar formulae;

umcfcal problems in organic quanutatirre analysis.

2, Sonp brric pdndpler of or!|l{c 6rmbbl,:- TetrevalerEy of carbon _ Shrpes of simple
mol€cules - hybridiration (s and p); Oartitk:tlon of organic coDpounds based on
functional troups r C = C -, -Carbon Carton t iple bond and thore containing halotens,
oxygen, nitrogen and rulphur, Homolotus series; trorhcrllm -atructuraland
tter.oisomerisrn. Ndnenclature {Trivial and tUpAO Cov.lent bond _ Honolyuc anq
het..olytk : frce rddicalt carbo€ations .nd carb.nbns; stability of carbocadora and free
radlcals, el€€ctrophilei and nucleophlhs, Ehctranic disdacement in a covrhnt bond _
Indldiw afiect, electromgrk effect, resonance and hyp3 conJugatjon,

3. ch.|||lnrt rt flydFc.$oo! Oa$dlcatbn, bom€rsim IUPAC nonencLturE, gcneiil
mcthods of pGparrdon, p.opcrti€s and r"actionr. Albnas - ConfonnatloG : S.wfprse
ind l{cwman proiestions (of cthane} M€chantsi ot helogsnrtioni ot a*anes. Akanes _
Geometric.l i$merism; Meciankm of ekaroph lc additio[: sdditlon of hydrogen
halogens, watrr hydrqen h:gdes (Uarkfl,n{(oftr: and petldde effect); Ozo{lolysls atd
polynr€rt ddl. AIkyn6 - Acidk chrracter, Addhion of hldroten, ha16g"*, *t", "ahydrogrn halrd6; poltrneriratio.r. Aromatic hydrocarbons - Nom€ncralur€. benrene -structurc rnd aromatidty; M.draoisrn of €hdrophillt€ subsdtution: halogenrtloris,
nitration, Frieder - craft's arM.tion .nd acyldron, dir€ctlve influenca of functronal
grdJp In mono - substituted benzene.

4. Ort.nlc Gonpound, - contahint Hdo!gn5|- Ge{eral methods of Feparatlon,propenies and reaclions; f{ature of C -X bond; Mechanisms of subsltution r€actlons,
Uses; €nvironmental effccts of chloroform & iodoform.
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O.fnic connounds -contrlnln! O('8an. Ceneral methods of preparatbn, properti€,.e.ctions and ujrs. Atcohot, phercb an.t Ethlrs Alcob;ts: jdriil"jti* 
or pri."rv,secondary and tertiary akoholo6; mFhanlyn d dehydration. phenois: lr;Oic ,atur€,chctrophilic subotrtutbn rcacdons : hatorrn.dnr;#;;;;l'irrp'iin"tu, n"rre,- Ticmenn racdon. Ethars ,St*l{" eldehyde and Lil;,-tj;* of arbooylSroup; xucleopNllc addition to rC.O--group,.'relatt . reruiies'J'arcerryaes anOteton6: lmportant rsactions crdlilxcrndits.a;;G,;;il:";#Xf *,Tl*1,".1i[ffi;hf fl il"T-"*ga1.ryn} addny or hydrosen, aal *ila**u"il6iiiliro,rJil,on, ,"roro1mreactio4 ch€miet trsrs to dtsfngutdr uar,"r" 

"ro.r,vaii'i"J **ooiril. *onoo, or
iJflJffii#i:"*s' 'eacdons 

end uses or *b"ir;-;;.';[ strensth and

Ortad€ sornpound, _ cstdri.
properflet reastlons and ur"r. A;'x--lTI*l . 

Gen"al m€thods of pr€ptratiortt

.r,,:"., 
"" 
jilii fr.",L" ;il1ilfii:lHjfrl'jllll",#*'il, ::,Jlli"; fjicfiarad€r. Db2onium salts j lmportance in sFhetrc orgenic d,ciis;.

PolVr|E6;- General intoduciidt and classiftca on of polymen, general rnetnods ofpolyrmdzetion _ addltion and con(
.uurer_rno u,rcantai;;; ;.l. il:Hiilifi fl',1"T*il;,X.::'ll"Ti,#,:Tiano use5 - polythene, nron, polyestef and balellte.
SbnoLcuh3r€encral htroductiooj*m:ru*i:l#F##$.#1..{*?ffi.*r#*HilT;
structur€ (qsafitathrr ides onlv|. :--:t*ty' 

sccondaty, tertlary and quatemary
o"$mcatron ;J;;;.;JhTl'ry ot proteins' enzlmes' vitamlns -
uorqrcar ruruoni oiffi; :Lff- 

Aqdr - chenrlcal constiMbn of D A and R|ri{.

Ch3rnlsw In Cvrryday llfe:. Che
antlscptks, distnfftrants, .",,r,...TIt] 

tl..T"di:ino - Analteslcs, tranqurti2ers{

;llri*:trtHr''11ffi$##bfrfl ":ffilHtFj
common reagents (organjc, inofganic erd orgianom€tanic) In organk synthesb.
Selective organk transfomatioos _ .
"n",iot"r".t-ruitv. 

p,Ji"Jng "-E - ch'mosebctMty, ngbselcctivity' st roeclectivity,

Pllystcrl characteriration oforgrnic compounds by lR, UV-, MS end NMF.
Principles rel.ted to practical chcmistrv.
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