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Phyllcal chamirtry

8.!ic Ddndd6 ot dtdnbqt- kport rt d .l1!lritny, N.ture o, M.!€r, Pr.p.da! of
Matt.r and th.k mcaru'rm€nt, Unc.dainty 1n measlr.menB, trwt d ai!fil.al
oodbhruoai. Oaltonri Alomlc Theory AtoftL rni Mole.!|lr M.sJar,MoL aoiall .nd
mohr massGs Plrc&ta8e comporitlon, Stokhlfil.try 3nd stolahbmatria calorl1ticns

Atomt ttudorat sub atornic Pa.trdar, Atomlc mod.ls, o.vllopfianB ksdln! to th€

86hr's model of .lom. Borr.r's Model fq, iydro8.n a!om, tomrd! Qu.nlsrn M3lhtnk3l
.rodel of thr Atgm. Qa&lum meciedaal ,noral ot Atom, Natlrr€ o, elefiromsSnetic
,?di.do.! photo.lcaLl( alt ct lhlt tio$ of Soyr model, tlral nature ot matte., de.
Sroglle'3 ralatlonahl!, llel$b€tg lncanaintry lrhdple. verlou3 qotnturn numb66
(princi9.l, .nguhr rro.rllnlllm ..d m.8n€tt qulotu,n numb.6) aod t taa! ilaniffcan .,
it pci ol r,p .ad d - orbLals, .l€ctrcn rpin quantum n!mb€.. Rules tor illint .lectton!
ll, orbit l!..ufb& pnncble , Paullr! .tcluslon ptind9l. l.d Hund! r|rle, electrool(
ronfl8lr.tion ol d.rn. 5 extr. liauljty of half' f led fid rornd.t t ,llt?d o6n.lr

Stste, ol Maltat:l .rmohorl.r ,or.er,The.m, En r{y, lntltmoL.l,lar tor(ei vs

aha,md hteraatlon!. Th€ Gat<ous Jtat!, Ihe 6$ hw', ldaal 8a3 eqlathn, Knalia

lro!6,lar th.ory ol 6aser, lhoil'c.aion o, Gasct, Uqt n rtlG

Charllra ltdlnS rnd Mole.d.r Structur.:-(oi !l- La{it rprtorch to.h.mi..lbo.d
fornadto, aonarpt of ionlc and covrLrt lordt lotic Sotdin& Eormation ot loric
bo.dr, f&ton aff..lin8 th. lo.t'l.Loll at lod( bonds, cikula:irn of lattlce e.rral9y,
Cor.led 8.rdin& co.rc$i ot rbctr'n{al tiy, Frjan'r ruh, dlpd. nolnryt! Vahnc.
SilU thdroi Palr lnpubloollsEPR) lh!6ry..d rtlpes of ilmPle molecule., ftr..ilm
mechadarl .pproadl B (o!rr15l !o.din8 , Val.nc. bond :'llorY - lb lmPo,rad
featu.lt tln €!t ot h/bddi:.:lon tsalrlrts tp ind d od!.b, iasonanc., Mol&ul.r
Orbiirl th.ory ,l]CA& , tt0€r of mole<uLr orl.Lb (bondin& .ntibodlng.l, si8im. .M Pl-
boftlr, ,noLdrlar olbilalt aLnro{ti( co'i3urnlio.s ol hohoucl€:t di.todc mol€cule!,
coi.cpi ot bond orde., bo.d lengn .nd booC $€r8ry , El. ..la'y lder of o€trllic
bondint . Htdro&. b!.dln8 rM itt .ppll6rorr.

8!nc DrhdC.r .na ilda.ddls of sga.tro5cor$. lnat on l, vibnndlr, drdmdq
&m.E lSR, ilMa

Ihllmodyn*'l(3i ;$tJ:tnent l of lh.nrodyn$rid , tyitlm id ru.rouidntt,
!t rCva rt lnllrlcv. croglaB. st1l! functloru, tylar 3l ?t!at!s!.. FIln bw o,
fl..n&AIrtnd6 ,.d..pt ot lioiq h.lt k}t t al en.rgv .n .nthdpy . hear crlrlity,
molar hlrt epacJt, H6i'. hr d 6|1$.nt h.rt runtm lot , :nth.lPi6 o, boid
dls.odrfbL comhrstlon ,lo.matbn, atortllra*on,subllm.tlon . th.i{ lrantitlm,
hydndir!, lonb.tloo.n 3alaro.! se@nd t.tt ol rhermodyn ria3, slollt.n.ity of

pro.e5Jaa, &t of lh! univlrra rnd ,€ of the 3 t tlem t! oteria for spont rl.ity, AG'

(strndId Gbbr .i..ay d.ng.) and .qellibium .onntr
[qii[b.lunr M...lq ot Gqullibrlum, conce9l of dtn3ttlh .qs bilum. €qulibda

lryon*l| phFk llrocri5lrr Solld .llqliEAuid'&t end rolu's.t .quilibri.. B.nd5

e@ 4.
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Lvr, i.n...l ch.rad€rtca ot .quItbr,um ,nvolvt phyrc.t proce$es. €orrilbrla rnrmM_,'.h.i{..t pro...c L.w of ctrcmrcrl ciurilrum, cqurtibil -rru*;lx, ;J;l ;;
ih.i, lirdtic.n ., rgnrfic.nc. ot AG .nd AG. in ctrcniat rqurtrbir, ircrors rtrectrar
.qutrbdum coi..nv.th., prcgur., r.rnp.r.!r,0, 

"n"a 
oi .terrif-r. o"i].rip.lndrL. lcrk .qutlb.tum: W..t rnd srona ai.rt olvtcr, ionb i*'of .fo fytl,lnrlolr co.t alBot acldr .nd b.er (Artha&i Brohn.d . tor"V rrO Uwf.t rrU iiJ

9II1...d.: b.!c lqutlbri. (t.dudh8 rrutu$rt. r"ruiJ""f 
'.nJ'ro'iiJ*

colra.ntl'laurtbn ofylt r,9H sc.lt, comrm,r too .ncc! h,ldrlnlr d ultr rnd ai]rEr &uuonr .otuulty ot rD.,t{y ,otrbt. t.fu .rd rotu$rv g.od0.ts, hrrh,adudo.r.

L idq fiaa.donr and El..trEha,nbt yr Etaeonic concapt o, o{.tadon and ..d!.uo.,Eor raadonll oddatld! n(,Ilhar, rut.l td arJani{ oddidoa nurrbrr trtaniar J,.dq r..doos. Elcrrdytic .rd nrteDc conauoron, -.,a*Ji- l" .f.i_ir-i
3ol:lloru, !p.dn .nd mot.r .onductMrili .rrA ,U, ,.rf.tr"n _rrt ;;;;Xr$arrdt t * rnd ttr .!f{..tinu, a..t Dc&rdc.l ..tJ . A.crolr4!:;C:i;
elb, rnhrht m.r ot Gt d'odlr, ct rr.od. !or!,nid; La"a"l iiii.iialrii
!or.rd.t, h.lt<.[ .rd crl r..Clo.s, ir ot . Grlt mk c.l, ."d tc ;;;;;;;.;
X#l,iifr ,lli##;i'r'tidtaiPqlb'tr'tn ..r eotG"u'i; ;G;;;

I drarnol :h.taa:. R.tc of. .h!rnL.l ,adbnt,,.<td. .rfe.&{ ul. rrt of....tbnr
aancartraUo.l, tlrnparau.., prt5s/r! a.d Gar+rt Glamoltany md aomdlr ro&d;odc..nd tr'ot.cuufty of rG.Gtor4 .rr. t w, ;i!.nr il ir-;;;fi;;;;;;hL8rd ,0.m5 of rlro .rd 0.$ or&. nr.$oot' dd. cnr,.ct",ld. ; ilil;;fi;ol tary..xt . at ,rtc o, .t ct.rr . Antrrui th.ory, _il"r, ;;;l;olorho.r, colthb.l rh.ory of Hmot qll.r t,a.ou! r3a(thm loo d.rtvdonr.

10' surf.a cnGn&rrf- lAdDIo,t - ,tFSorldo.r .nd drmborBb.u rd U.ide-.d.h|cr r.cro'r .trG.tirr .droauo,r oa g.i., oo tdta - e._iijl"a-rl*.idlorpddr kdh.rlnt .&orDrjon ,ro.n rdd

",,,"".",,"u. ;-.*iiil;ffi::H7ffif,I"iHffiiffiJf;
'not 

qrr , ,D..'onot or, .'d raod.tld .",tdd. i;dtr;-r.:;..;;,'J"iFop.rtb ot coloi& - Iyn(lrfi ctf.d_ 8ro
-..,/.d., _d i.;d;;;; ;Hffi:i**.r.cr'oc'o,.3r+ dr.r*;

11. sold 58t ..: G.n nl crDr.6lrtric! d 3otij a!.ta. Arnorpndj5 .Ird cryjt ltn. L[d,orEmcd.h o{ o}$.rht soHs cryrl.l uBa., .nd ud, c.I, o*.e.*J srr.frJ:ffiffi,ffirffi.u* c.{ oi,*.d"',;;;;;r,;,;;
U. Conarptr ot catalyrir- Homot.ioq! ard hat!rc8lnaous G.tatlr&,f3. SofnbE- Iyr€a oa Soh,lhn', ErDrarIu cD

Ft.t!r. ot tt'Jtd urrtl..rr u.l 
"na 

i- 
nfnrrdott of 5ol4lo'8, Solubllty, v.rDlr.

o.,.,.rn so, au'"r. i, ilH,ffiJi;::."'ru, collr,uvc PtoF.'tr6.nd

ho.|ri{c Ch3l|Lt y
L oxokc p"rodiltF *- *IHt'-o r.r*t torm.at ,. D.rrodc r.br.s, t, p,
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d .nd tuod.l.rncnrr, pcnodk rr.n& h r.op.rri., ot.t mcnt! xoinh.nd bnh r.d.lo' 4lon .nth.lpy, acaron ain cnrtr:jpy, v&r.., ornaf* *.t., r,ra-iiJf
G.rGr.l ,iftdphr & 9rcc..r o,, boLtion of mi.hr Uodes of o.corr.n . ol .t nrnt tnn.Er., Mrr.h orr' str9l huolvld tt thc .rtr.dton ot ,r,.r.f - ..,.c.rr.ti".Ed'rdo.' (dtctrtc.t lrd .t croftc mrrhods) rnd rcfnrU riur q ; .";;';;:dr..tlon orA, Cu, 2n md Fq lh.rr&dynm$..nd .&.r;hsn;,JiltC;;;;J
h lrrc artr.ctbn o, lt|tt tr
Hld.q.,r". poiuo.r ot Lydrol.r In p.rtorrt .bl., trotopei pr.9.r.Uor. p.ooarH., .ndrn t-d hrdrogar.physL.t.rd drnniot prop611.! or a.11;;j;dil;-sl;;;Jp.t9.o!oG r.&lir.u .nd utar o, iydrng.n 9.rodd.; ihdrorlo .. . il --, * -*.'
ffi alsrcoBr 6rorD.r -d 2 Glrn 5 int oduclioo, .learon( confiiurrto[ ar|d

niffiji{nH*.;*mmmx*.u";#hrrl
;fi ffi::,ffi,# ;#fl ?*J."ri.fi il"ffix.J ff fl 1:#

ffi#H;Ehi1.ffiiJ"mr*trtrkm,fl fl|ltnp; $nlq'l b.l|.rtd o. th. firsl .L,tl rn h ..dr gqrp. er"fi;;;il,;;uraa c lEfi -ld junjnftrln; ,ooJdcl 6, 6rffi+$H*ffi#nffii#
I
t tLd &lxnlt., P6irioll in p.rtodic t bt , .tc.trontc o*ittu..rtoi. ol d{to.lcarrib,.t.nurt ,fip.rti.r of ,'c tr nitlon .l.m.nts foa".ii ,o.r" 

-*_IlI
:iltr5',ffi r.ffi ,ffi fi *"IJH* ##:ilr
Co<dhrno. codroi.6 r O.t..c|||.rC& .

ffiffiffiffi-ffitffiEiffi*ffiffi"ffiffiffi,H
x'1

6.

7_

.'.



p.\radci. St .tolFfi.rL poluuqt . tomi.tbn ard bt ldorn oa orolE, de,Ltbo d
oaoi! Lyaa{r nrdrarlsm and affadr Wat., pollrtioftiLjo. polirbnb grch as,
ladtoaqu, ortrr& vajt!' rlld dl.milal Dolutari$ tuir hrnnlul dfccU rnj
/arerllloll. Solr rol'doo. i/Lrof Doflrrt hti rlldt & p..Udd€, (ln ft{dd., ha.t dd.t.rd frr{rddcsr, rn, n nrrltrt .ff.dr .nd F:vlrddr St a.tt.. ro c.nt ot.nvlrlulai(d pollsdon.

f. iud.i ot.rnl'tIf.. N!&.r r..c*ont filron.nd fu5&n, lrdlo-.,'rhdc.t trihrhlc,
ad aauano.l .nalysL.

10, AElyd..l drmbtrf.- S+.r.ion t duhua, *l..rrlr.opta .tccfo .nd
tharn|4tt lytL.l mcthodr.

!L lhl|t.nnlc Cttorlirl. rrd!6ytr.Dr, porrhyri|l6, n r.locitynE , o,n 
'|!r.n+o,t, dtctron Earda, raacitoltq iiror.r| ,lratbo,

tl, PtFlcald['.ct ri:.aton ot ho.pnk co.npound5 by t& R&,.n, t{Mn, Epi, M6ibau.r,r
W-, l€f,. Ml, .hciro.t t [.t o,.opy ]rd ,nkro..oC. tcddqt ar-

qaftOllrrl!fiiy
1. ,rr$aao f cll.r.ddt Uor ol dtr& .o|'pcud&. filrilc.doh _ Cryr.&atbn,

sturdoe dstllnofl, dtrtrsntat .!!|.rio6 rrd drranrtqngiy - gria@tcr rnj
!!|t.nttltt ", 

qB&.dr. h.tyrk - o.tlcrtoo of nluos.rr, irfirt,ir, pd*pr,ir., ."j
ndoatnt Qturltlt v. an lytb- :5th€don o, aarto.L lrydroali, r irlg€rl h.b8.Ir,
rlbal,- CEdEru. C.l.rj.Udr. o, 6llpt&.t ,on n :. .r,a nacof, fcrrif..;rllr.l.lFDbLrIr h o.eak ryrl.LU/!.n LrA.

2. s.rr !a,& r.lndrLr d org.& dl.littf.I.tr.v.t.i.y ot ..rbai - Sh.pls or rimpt.
lrloLlrlllt - hy!.td:.rton (3 and pl, O.srtk lcn * orjrnn conrpornds bscd on
ftlr.tloi.l aurpr ! C. C ",.Cgor Carlon t tpt. lond and tf*. aom.fofne frafof-+otr o nlroa.. and $bhui. tio()ototl,3 ,.rh$ tlortritt n -.!lkar&od
n rloLatxrt nL ,tqn rEhur. Orn d rj ir?ac) Cov.hnr bond _ rbllohd. .ndls.r4/d. : art. r.d..&. dto..tir .||d G..b.ldoir; ,gtly o, crrto..rtors rna tcj
r.rroL, d.a.roel{.. .rd nu4.oPhlc Ehcrrol|t( dhrt@m.rt h . o.Lnt bord _
tr4tdlta .fa4 aL.trldarL afta& llacBllc. rd lryp.,.onlu8athl.

l. dt rrlilr, !, ,ly&odt , O...&Wn, trom.rrm ttp C isrEtdalul.!, t!'Er.l
mcdrd! d,.ro..do.t Fg.rri...nd rc.dq[ A&an , -Cotonrnucu : iirrst.
.nd issran p.oi.dou (d.th.,I[ ia.Cl.nln o, haloGndho, d .ton a ll!n.. _
G.ai.tlc.l boh.rth; liLCw*m o, daqrophuc .ddnioo: adCdoi oa drot n
h.lotalrt, rt r h,t!f.o hatd.. (U.rtrnd&orrfr ..d 9.rddc .fiaqt Osdldr.,s ;
poaF ralt tbll. dfla6 - ldd* ah.natrr. Addtrtoi of trl*of.., trrtop!' uiu rnO
lrydrotli h.ltda$ poi|ttl rt tho. &!mnk hynrocarbr; - ttonrsrtrirq Oourrrc _rtiratrr a.a lt,rn&fy: Ma.rr..f,n ol rhdroo8c -..dh.!or h.toS.na&rir"dldql kt dd - Cr.trr &dc.r ,j .qy'.{o.t &rdv. hfircn . o, nsds|J
arqr9 h noio - rrhdfti.d b.|l:A!.-
O,tarJc comgo.InC, - acrLlnlu lLloleffr Genaral mathods ol pa€paaloo
propcni.J and r.aclionr; ,{:ltuG ol C -)( bond. M.ch.nirms of rubsltution r.rdon;
Ut r; tnvlrmDlnt t cf..r, ot chro.9\&,odo,oh.
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(Ifr* .onrrosnd! -co.{.tntq Oryttrr. c.n...t mcthodt.r rr.ar.*" ,.r*OrE:at&tra :nd ul.!. ALohoL pn.nob r{ tth!
'.-'d"y.."d r"n,y.;;;;;;;'frflffi1ffiffi.ffi:

9. m, i,,lffi.ifi ,?,lTft.,}I:i',.,f ',:.*,.r&s,c.,. tr.nqui,klrsr
illlffi f;1ff *';"tt**tl .ffi *i";J':::ilhJ: ll#:ffi ,X;iXf ;;;;;i.lffi ,.Hy;;J""#--------------*ffi#T*jr:"-_;";;ffiffiI {lnrr - so.?5 .rida.tq""a a.."rt"i *i,-,

lG common r..!€ou lort..rtg rlo t.nk .nd o.8rmln.ri t ) h or!.nk rynti6 .rr. xECUva oll:ntc t.nrormatjoaa - ch.me
e4.uo.cr.cuv y. pm&.tint t o1/Ds, 

,.ttlvlly' r'iir'!'lc't'vltv, 5tcrot hctivlty,

12. Plryrt ldunalldr:Xortof o.prnc.qnFuod, !y tR, W.,t S.ndflMR13. Pth.iC.. r.t r.d to p..cuet ch","qry. ./-\
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