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0Hp SPAws i sEsh g oL S5 OB SrEly
ends wpywrs WHss P gaer erermy s@Rart. Qs
SG55 IDSSTY OB BTHPTEIE STOD I Peluwic 2wss5He
@F SuoneLs sGdsrs Aadpp; Ostiiss Hepss
B EEEG aufleryurss Bapss g, HewT W LIG0 G metrL
ST gropravgedr Qe Hapss, APSs0Ss sanE
19 L1y&er — 1895-60 X-g Siseir, 1896-» s9fwssd, 1897-6»
srsLgrer, 1898-% GQurigund — I THTLG Iy seflgyn
Nfw gisehserrd o g YIDLIL) GTGH D 2 GO ERLODIIS F7L .
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Sjgmreleir QuBLUGE Qupdi b, @5 Qo bl g B smar
STsL_greiser Qumgadrper, yGrmiii_refr QuirmaTenin
(mass)yid Py preldr  Qur@aT@byd  Fwo, <Y GrT e
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@éQETETmS Garewrps argamwrer fw saw@lg s

L H s srawGum,
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SHomw, @) smear Yuaser plnlsE)erper,

1, a@ilerauri QFQwiun’ Qe Qumer,

2. Gpmuid aefu aurueletr $6renLo
4



46

B, aRifdruriigg Harerries  T10sgs  Gewgubr
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sTELgnaildn Wesraman

1909 b Y@@ WBevsdsmst (R.A. Millikan) * oo,
grafldr o Grawwrar 186 s emiweni Srgl UspGuHm  erair
Gemits gafl (oil drop) weemmenwes LwHE LG58 S Srioreas
Ari. @Q5s Yueldr LLETLESSILILL. guieyd s@ed Lt
6-&» 8gsMsaiu @erer g.
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Bluuy efgp af s (rate of fall) mewGemmd@uisr  grewswr
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GoDis QuTHaTaw 2@l wg. @\s6dr QuT@eaTamw wanL ..
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-Senw perepairen X-& Gl sevar o.1801pFeir mar, @litng gt 2. Garss
B 2. BpuLiib X-& 8t sefler gevavgend 355 o Caurss S HCBs
2. g, '

x sfliaer
Sleubl onbea-
1 utiL ®wmi

- N\
- / Gmmﬂmmrm -*
\% - 'i /)
OgsEGLrar Seb“_zp mﬂn- SStarws &hired
(FaLrndgrasT)
uLke 9
X-a8i @urd

@iy QauaiBaumr o GursiiserTe 2.1 u@bX-68F semer
a9 &0 Qurmer ger pre afeflibLj-auenenrey (diffraction) Hew_we&
QFdig yastiLL$ sslye w_FQeug ey Q.
Basarred Hew Liug X-a87 Aowreow aarcs@®ng.



53

@B aarer Csr@saler @_nismer X-sSisafldr Yme BHarmr
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Is il Lme, @& odrer sl gmer garger &pHRS
GUTETLLD T —+) Avwg—) QBSGL., @f TWSLgmer
n=1, /=0, m=0, s=-+1 oeerp wEIysmTs Garer
@96 wHBpri s ymrer Querdd 55gIus STy n=1.
=6, m=0, s=—1 aarm wLHLjgemers Q&T ey BEGTLD,
Qeiurn Querdd geliliys Ssgend @i il maller
EEaT® TEELTTErSET e @ mGaTererTD GTGTLICH S
sTCPfpg, @QBs <gLumLwley seSdar n=2, I=1
m=—1,0,4+1 wHiysmer s 2p w L GH& Gurss
epeir gy il masdr @muugid, Saupple Qurdsh 6
TS Trerair @y @L-MQsTeTeTaTd ETETLI gD 0SNG ngl.
@& OurerGp n=3, [=2, m=—2,—1,0, +1,-- 2 oSy
senard Qaravi- 3d v $8& Gurssd 5 Tl L Tasdr
Qouiugid, SupPéd Qursshd 10 Tasgrdrser @L.m
Qamreraramid eTeiri gib QsMRm g,

gL gnafsr Gionss 2 hms

@i emeier eerer @f cradgreafdr g HD@® BIsiT @
@ureTLth GT@us@h U EALTSSLTES & & @ etr mar..
QP ESH LS GITHTL LD ETeHT, D, GIF TS TG 6THS < 006w
L gmss Geibsg aumss GHsEDg. Twlu @55
n BHOYy oL TRSLTTEsE ImerSHh @G 2 HDW
wlLl_g"mga? Geribgar, Gsraw o.55% GGUTGHRTL D GTaw, I,
KOG TNELTTEH, YDOD Lt & B odrer TS o6roL.L S
& (sub-level) edrarg earumss GHEEDg. @6
Ry QuaGam ! wHliyseshd 2w o GTL L miger .
e dmhg LHO DT DI gppored Hfg GamnlLer,
eTewQar  QauciBau gy o el L migefley 2.6TaT  GTSGL [ ITeiT&HeT
ffgera) Caugii’t . 9 HO®SET LT, STHSS GalraTiih
eTeiw, m, Y HO® o.enolL seer (energy sub-level) Gugyb
gL rdsarTsl LINSHD gi. aarGeou, QUITGUTE RO GO
G w@oyerw YT rd O TEuld 2erer Tdi.
TTeRser Jard g @55 DDV 2-HL_ILIGT,
21,HMeV 1L LiEafler uLib

Quourer Hoeule (natural state) @f Igyeleds odrer
sT@wsL graseT  Saupler YHpaser LBE@ep (minimum)



64

vy waTars QusGh wmsila  Naweldr 9 Hn®
w1 _rmisefler @Qu_m@asrarSernar, @y G m@sTaransuies
B Cula saw. dd8serséGh sSU@UUERGTDET, @
urer Bleveulen Tasgrarsdr @ mQsTdrashETar 2 HME
oL migGer L b 17-6v S L (Rerarer,
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SEIAD TOELITHENAT GHOHPD Lt KEar

Qbst b GAIUSCUTS WsH FHMD L SB®
@=1) 2erer TS rriraer QUIDDOTE] GeDTET IYHD®
2oL wer, IYBS5H5 waywliLl @edrer Gar@ser (n=2, n=3'
B=4 @gdwear) swips YHO® WL Ksmars &psR6r pew.
B8 3d gL reser (n=3, /=2, m=0, +1, 12) 4s
g il reoew (n=4, /=0, m=0) af_sG@mairar < Hme
eorwgrs Qolug Cpréspeiug. @aCunarp 19ppsd
&eiT (inversions) wdp e.wi wil nselgyd srewiL@ReDer,

QPSD WFTD YOOV L1 _Bismers (n=1, n=2, n=3)
EGIHS. Quphled WSe QuaT® L BisEpéG (n=1, n=2)
o Cuurer YHpéd Caupuries & sTLigaib s
Bran® vl ms@EGHh (n=2, n=3) Qe Cuurer Geaugy
ur@® eopurs @QoUuE GO Ssésg,  @sCurd n
a8y B&fs Qrean® w1 _ksesss G Guurear GomLm®
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Gopfng. @& 3d, 45 IppsfsEn (inversion) @erar
190 IDPHERGEFEGL STTETD G,

Quourar Hleoauld, udCauny gl L rdsely TwEL
grerser Qeargy QL mGardienn HspsR Ieramd off Haamer
B8 BB

1, psHTansd GuUTETL D FaT B sl @6 all.s
Ber @b Qardienh Taslgrarselst 98s daweniisens 202,

2, @i odit S8 (s,p,d wsdluar) @ussdegur
TS grearsafiar 9gs aanafigame 2 (21+1). @B | ereriigy
Caresm. 25856 GUTEHTL LD T YGLb,

3, Qi roset Jupder YoHpd gm afemsuld
BooyRearpes, @& 2o smed (aufbau principle) erary
GRS, B)Es aflwsowu YbHod L hseflaymi w L1 g
Ber (b 17) giewentu 6t &rewer, @55 aflems Lib
A8-& sri_L L @Beiren gi.

af 54

3d 46\ \5d \Gd
GV f SN

15—2s 35 45 s 65 7s

awe 18
SIS rdsd Greyr afioe

4, Gaug gCseytd Qarpgy (empty) gidle md Rl s
@ weny, STHES @i Teslgrsnd ety @f st
grer GLiulsrew. MWL radd Qe @i e _wrst .
La av~an OIS (Hund’s rule) veriu@®pg.

&, @f gl mrdd Quaw® eTwsHLgmerser w:..@Gw
QU rmQamraresy (Quared sefiliLs &&giab).

6, HD® WLLLBESHT wpep Sloeg FRlurs Lur g By
Qe en_wer,

Q55 SBsmer @55 YT L ThSMT GTSL FTarSeTTR
Brind, Beo salwssefldr TasLTTedr JYaoliLSmer e (BuTES
@b, TOSSSETL LTS e @manLgamdr  Sgyead
EGSE. BFo gmy oaw 1. adalau @G @f awslgrer
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Is \a;yh_‘rh‘_r._n-aﬂcb o drarg. aarlal @aplyger amyeler
GTREL_IT TG janLbLiLy

,H 1st
FTeR @ YT L Talld @Tew® TS TS ey QIEr
Qamararamrid, Y seailer, afdlub IJgmieder emlosiL

.He 1s?
AsPwd Iamelds apery TWSLTTETET 2.6Tarew, GTar@ar
I SGT SYeHLoLiL)

s 152 2
L2 38urée Quileud Syeamiaisr SemioriL)

4Be 1s2 252
Gurgmer (Boron) Sjamjeler Syenoriy

:B 1s% 252 2p!
oarnlL b 2p, Yo TS TTerEer ey Qamergph & mer
2wy, @arGas gy oTewr 6,7,8,9,10 2w SGeflnmy
saflar ey SjemLiLy

< Is* 2 2p?
) 1s2 252 2p*

0 1s2 252 2pt
oF I 2s®  2pf
1oNe Is# 252 2p®

Hwrer  Syeyeded 2s, 2p YT ALLrdgdar pupeLLW TE:
Booluereter, Q)5S Iewiily GTREFTeTHeNeT  CTewLOLD
{octet of electrons) eTarILI@Rmg. @ES ety @ FooLy
SbFd e wg, Qg wHpm Qeuaflar” L Tl Frer JenioliLy
smeardl. HHE PlowsSsHTern Da_wE. WLHS TLSISETr
(inert gases) Ne, Ar kr, Xe, wsdwer, gymarsgn @55
GYNDLIL] 2.GNL_LIGT,

PS5 saflwd Gerywd, @sdar oy aaw 11, adarGar
@Pe 11 TS gTerHer o 6irarer, @) F6r TS T T g}mmuq-
pNa 152 252 2p% 35!
@aBuradr@p tiib 18- srlc i @erer auflensew  Lwer
@SS olewy e 12,13, 14,15, 16,17, 18 2w sl
Seleir 9@yl SIOLIL|ZETULD STET WTLD,
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3s2
352
3s?
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0
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@S5 sl Quriin@Pub, @) ser ey yisraldr

STRELTTHT el T Q 4s TS Traerud Q&T e

Gdrarg, @aGurd sTORud Iay YTaTaileEr aRSLTTEr

SewoLiyL e @Qrau@ 4s aaslrrarsmaruh QsTau@erergs,
16K 1s? 252 2p® 352 3pb 451

-SSRV G

15K (Ar) 4s!
0Ca 152 2s2 2p8 3s% 3p® 4s?

-Sjeva gi
20Ca

(Ar) 4s%

Q)65 Qran® sefln Jyayssafldar oo rrear el sed b
3d I _révaer BrbuTwe 48 YFAC e Hrod o.drerg.
Lsp@&s sroewmn 3d il rdsmared. 45 Tl Td
GSODES YHHD e wSTE QBULCS YGb, @smer LD
15-6v apeirGrr sawGr.rib,

alenasimsir

1. er@i Hereurits siser BT LU GIEGTSTT

QYRTEIa GTGTLIH G eTaueummy Yuieder gpaih &ri-Baf ser?

2., aoslgrealer eramweaw pSHe sav-Bpsent wiril
Sjen S aTauaur g Srimeaii g ?
3, @i aslgrafdr fdrsaw  eTaary FawSR L LU

Ap g srargy uH M Qo Ny GO TwSsE,

2, er@wsL grefer ypliuawLsmaerd (physical properties) s.pys,
5, aeslgrarsmeradi. yBFmlimerser i8G5s GuTBaTamL

L. OLWIGT GTON LS HETET YajF Frer flanar edarsGs, |
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YGrrlmraflsr 1y plsrysear wirapas?

Ay rrafler udrysmer LGrmLiLmaiear Lt L{S@5L6r
INNICER

Qurmer eTarug Quifignd Qapm G crarens s
CGuirriigeir Qyiey eTaianT g ST G D g ?

GamrerinarL o yemy tor it @ler Mueniowrs o paeT

arreney?

BsTCuriL.  gyemor Gifder @Quss  Hevevularenioen us-
(instability) Bés Bevev Cumi wpmfu  sGSHST
wireneu?

manL roelsr Sgm BHpwreauls edrer uaGaiy BHD
wraws Gsrifseldr Csrpmphd edurgy oardsLiu@.
&35l

WEHED, FlwanT, STHS, GPHE GUTRTL_Ld cTewsefsr:
QEBW S G G 58 Fams?

Quare! sediiys sSsgd Terer? g Yemyeletr
STUEL TG Yewivlieon P66 e Lwer LB n g?

anvewren of Gavws s s,

Uarauwd safln Sjgydseller oL T mer SO LILI BT
Twgis, K. S, 5Ca, 1Ne,



SisHurud 4
Ceudls Yemevoriiny

BB 1 NnaTiLseT

Sy ey updw Guri Gamearens (Bohr Theory)
Hyem el GDIaT GTOIGLIT TG GG JELD b GIeT o Agpy o6 sG
Bps. Bemer WiPu IAsHurwsPe savGTd. @b
Qarerans g pHms Qamrsreriiu L erygmer, GasG 9ememriiLy
wundu g dderésd AHope sow o 5S5 860 S5 Gl
1916 oyip  oen® @eew Hoer upPu ewsgrdr  Qamer
esaw (Electronic Theory of Valency) Gamssv (Kossel), symdilsie
{Lewis) ererp @it seflgsefCu Qoo ard, arubys
(Langmuir), Praels (Sidgwick) @psefiGuimt derart @QéGsmer
wsow dfcgréBenr. @ps Qardrens Gl LeameLiLjsener
A piirs BersGH DG,
STOELITET sl QanaTs naito

@ove et upPlu TRSLFreT QaTedresuiaTuly, BG
P& e o dTer Jamyssmen @enam G LenenTLiser (bonds)
< aw] SaeflGT GTeELLTTEr  JenpliLsEnL-6T QST LITLEL 6T,
s A sgererig. afefwid (He), Humer (Ne), yismesr (Ar),
Siflurmer (K1), Qeewmer (Xej wpsdwer wWHS aTLSsET
f(Inert gases); S1p6.&memLh GTQSGL T TCH JGVLLLIL)HEGT 2.6 L LI6HT

K L M N 0 P

He 2

Ne 2 8

Ar 2 8 8

Kr 2 & 18 8

Xe 2 8 18 18 8

Rn 2 8 18 32 18 8

Qb5 wrwysst gEs BeowsSnar eei-wer; el
yfluph Spesr Qewrsar, aarlar Qaefl L gBa Grar®
{@p S0 Y Hpey L _tors @HLiler) ovwg TLB 6Ted L T me
e 2.eTeT Yol IAGES Berws SeTend 2.ent_ gl GIGTLG)
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C8Smis QslurBarng, Sausser @Qeowps Gsrwmiiser
2@argw Cury @55 Blawdsdraw o.auL-rhD g, e sser
Quifigib wig aury geirfler gy LU TUIGD aamsus
Calw Blenemr R eir pawr, I ST Iau e Qavadl g Hme oL LS.
B Quan® Jowg TLLE TSl rrarsedr @QEGL aamsuls-
B)enawsr ST merr, enSLIT D g Seo g Ber @enavr  metr (valency)
ST &l 8 Soir Yawyader Qavell auili-g8w e drer TGl gmer
soflair cTaiwanfléans Yo g @)55 TaiTariiaem e L T 19 BB
(eight) s flé58 QLG aavalisms Yo, TOSHE
STLLTS, Qv gaflwmselsr @emenr Spars@shd  HYou D Ber
TS TmeT Jemuysen Lo I-@ 0FSTGESS
L @erorar,
SlLaismenr 1

Gment RDeIb TVELYTHET MDD

Seflob i {Be | B | C | N | O F | Ne

GTRSL_ (T Teir

Slevtiey 2,1|22|23|24|25|26)| 27|28

B)encsr B et 1 2| 3 4 3 2 1 0

Catn menTinSleT aimsmsir

TG grer QardrensulaTg. JgmIsHaT QAT QD
Qenemri Lo flaeT oererar, S@er TSI TETSmET Do
Qe 56, GipbS Blevawm 6, @ery AW IS5HES GopLe_.
TaHLFTeTE@aT UEB® Gamamrsh RAU@UUTGD, @ad
D QarGar gl LHeoeRTLIL|GET . (FauTDerDar, Sjevau: el
Aeemriy  (ionic bond); &su ewewriiy (covalent bond);
#hPememt eaariiy (co-ordinate bond) gy wemawrgid,

o6 Gsivgms 2.GuTESs ImIEEHEG QeLGu o
L@ Benewriicy gt gl (Sdvwg ygwyissaler Qsmeglila)
Qebgs wpCpri Jedpe (Avag Sgsaeidar OsmELy
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A06) eFn Ay AsHEG Cupurii. Teslgrdarsamer
vrppasrey Gsrardarrd yfmenrtiy qualllr 1Senenring
«(ionic bond) g Hsraflarn Bmesiy (electrovalent
bond) srar L@, @ serred e.par@Gh Gt Jualls Gaiiwid
‘(ionic compound) erariiL@ib, wrmrs, @lenwmTud IeSEEEEEG
Qe Cw sTé preraer UBAOUPMST® el 2 e
welr o Ienewriiy smiIenentiny (covalent bond) erewiiLiBib.
Qsermres e Gaurgh Gaiwd st Daemriiyd Geiwih (covalent
<compound) Teru@. LRSS GG L TETTET TRELTTErSET,
Qiewenruyb @Qran® Jemyssafes gGsaid geir Pl 5 g Lo HED
b Bmoder <iCurg Qsmearmubd oewliyh e BGaIT@Gh
QBeriwepd popBu FiHamard Qamsmiy (co-ordinate bond),
Fge Uenenriiyd G (co-ordination compound) eTarciL@id.
- quaflv ﬁms;nﬁq
Qb5 s Geesided, prd @er ugHuld G
Llg Curd, @f oy (Jdvag Jayssalsr QsTELIL)
Brgl aoslgrarsalidy gty Jdaug HSHEG CupLLl cw
UHED ST @ewenTud b HO DT SAewied DG (SVNS Iggs
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adadlgrear(samer) QiéGih IJgpioad (g AHemis
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-Tememhdmamueal & GopBnsg. aala @ g Gpi Wer o
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FHPST® @) H @UBumr g YSrriinrdrsmer L. DS TwHL .
Tmerger e.drerar, TawQGas @) g o G lleir G W STHD S
Qe TasLrraramer QUESSTY VG FHDHSTH LA
sowau gHD Jay (JVws IAausselar OsTEUL) uall
«(ion) wTarL@Rng. @darg o @arer Jwallselar @Geor Gur
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static attraction) Syewer s Qew@ererar. Q@55 2 wTMOSMT
Gemgunb, GBarmrfler fw @rIw@Ew  arau@GLry Sy
Ceryguns  @Glotrar®  o(urues  GRSSSSTLLTEE
QGTAT®R alerd s, ; -
Na G Nat + e~
(2,8,1) J (2.8)
x Cl 4 e, —~— cr
.87 ) (2.8,8)
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Qbs wrpphismer b 19 s GRpg. @uUuL.gSer
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Gupplisr Gugnb Twélgrérsmear QPOUd o HUGID
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(anion) srewr LGSR Daw,

SNayssaladpis Sualsdr  e@Gaur® s pHeGur
saté® Qsrarpard Jualll Weewlyser o gar&er per
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2T sHGE FTsswTar STraNEGr gieeTer el
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i) suellurésn HMY

ary ool Boah @i JgpelelBhg @IF TO&LT Tear
QPHPgId B85 ComauliL@l nod NueluTEGd UHmsd
G, BHpwreedud gpompsele (spectroscopic methods)
Qsewars Siwrelsswrd, @& OQurgTs  STGLITE
CGaussv. (V) afe QuiLniu@dpg, fo seafossedear
(srr eoQwrskiseler) Suelurssd POHDS WL S
QL aeess 2-% GsrGésLererar,

I LauenenT 2

S saflivusaflsr sjualurd@go yHpissT

sefloih S wir @i 2 Ho (V)
Li 54
Na ’ 5.1
K 4.3
Ru 4.2
Cs 3.9

@7 SdameldBig @Ff s graer B85 Csmawmar
Hp®, sHm e prw Aal$ss, psv JuafluTéESl
< mmer  (first  ionisation potential) eerlu@w, wrprs,
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ILLaument 3
QuinfRusSsdr sjualunigio bHmsisst

SualluTseh HHoH | wGuy (eV)
Qs® 7.60
@redwL_mib 15.0
eLpasT MiT LD 80.1

Suafltys SHemerriiy Gpi Swed), e@i Swel yRwer
s @uTugTd 2Guripg. Qeupde a®i Swed (cation)
@ SigmldlGhg TasLTTmear JOag TadlTrdarsmer F56
WSTH L BAUTUSTH JualursGd g Hmelss wHiy Adsrs
@weLider @i el o Gursd TolsTs GHESh. HSATH
Suefi Wiy e.@airgaith defigrs Gmésto,

ii) stevaLpnesT BMLD

ary poadgidrer dr soLLHD @F AL sr i
s graers Crigs €6 Opf uwelew (anion) e.(aird
&wlurg Oaellurgd Yomeildr JeTey STVELITS HlLio
(affinity) TaroL@®pg. Fo @oop @GaerSp (univalent elec~
tron) G5 Jwells@ps STar TELTT6 BTL L BIS6T YL . alenenr
4-& QsrEssuu @Geararar, gGseyb @i Juelulgyenr ur
TG FTer Brll_g ger wHy Quilwugrsayb, ens L iLirs:
ayb (positive value) @uulder g Ips Jweal 2. BTG
Curg AL 5565 o) YHod QueluTEpg TarUms.
Wy, s Iwel el e.puTpg CTETUMSBUjD ST G
Spg, awogearselleT eT&GUgTdr pTiL_maeldEr Sy ser
whng salwsselgewmsg ali. S, '

L Lsunenr 4

B saliwhsalldr eTablynedT BTz

GTGQU&L_L 6 Bmili_Lb

\ BaflLow @. aGaord, Gumrel)-
F 835
Cl 87.3

Br 82.0
I 75.7
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BG5S o-BGHoasdr, QarBfmasd YyRwuar @)sdr Corig
elmeraser YG, @ ualls Gsiwvsms o @msELEUTS
ovewg Hld sorseulurg @5s wdomw s SuddH
asaer wapherper; swellssr Ifomaydn F&TEA e
Rarpew; ATy S0 5 S & HFek pa.

B Gumerp @essrliydrer senrliureildy ouwafld Qe
wims QL gib seerluTeflar wpassmpsdr Qg adla s
Quall ugssBayster Swellser Bg QwudL@Rerper,
Qesmre Queflurghd Ybpe, seriurdr gHp N HDE
(solvation energy) sTariL@E ngl. G)g siwal senariy eoer &EGH
Weraflmauiud adamssmar 8p Curusrs edrars, Gsler
el Gerfwiisdr Si Cursrp seriurdrsalled smreshEs
STFawTGh, Yarredr QuarFGumerp peneriilwr senir it
urerger @ear gy ywellsar 8 g Qrudu@au Howa, E)serme
Swelladr  sogiurCwpoph  Horag @aomw, Talar
S & gith @evene.
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‘&1 Jereldr upBISLILED TS TTETET Qreny. hEn Gewi.
w6y LB u@farper, @y Gednuliu@n URSC L ré
gaGanrr Sygmyeller Qeuefl el sReuid screr sresL e
soficir oreweafléms gGs@Ib PG LHS aryellstr  Benw s s
TREG TG Jevioliamt Tiigd arevsulder oDl p g1
\ TOSssET s, B5Cs6aT aurymaud SGEI%E, @S
ST, @apL g 8w @revy HeEn Qe Quwrres
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Sjewpyeytb, STLGT yamyeyd UL b 21-6 &TewybLg. LIRS
Ul e eTedL gmrer @i wre (pair of electrons) (Iemenn &
sUul@earerg, QUL S S mant’yeger el S Al
etg L grenser X @GOumaih, srivear amelalBig aigs
eTed Trerser cyearaflur o (dot) & Plés i @&er nex,

e 21
S50sar @masmnde suslrdar  J@wlu

@8® @UOATE @anL . reer Jepajd @i TSI TR
Qupg, adefwid eTarm whHS aTyddear Hmass Tw&HLFTer
~owlen TOSSDE. STiUGT ey BTG TS ITEEr
st Qupm, Bureflar Howds TesLgrer UL
STEGRDE. L_GHé (uLab 21) prerg oLl (I ILSEHL
@By sars8é gurdoQsyeargy QFigssrs IewbSELILS
Qurrergl Tl LU Qererar. oTeflenwdsrs @iy STLL LY
ul @arerg, germew, o.awmoeld s menT ST BT GLb
SpPpe Qe Quurer adew és wremed (repulsion)
STreions @ srargpfuier prerg epmwasmer Goréa Senwb
Sldireme,

SyGuomefwm wasamap sl Searindpne wpHGari
RS FSSTLL_T&ES QaEmerererd, AHbGuraflwumeld o crer emsL
rodar Iser Qaall el $Hé @srenGr @b &L Trear
soars Qeran® cdrarg, daGa Howds wis aruyelear
CTSL T IT6T IHLOLIGHL CTIISIN G DEITS NSl CPeTH TG THG
E@ET AN LT IeWSHEEHL G LUBGLLPL QuoSng. @ar
uLib 22-¢0 erlL Ol Qetergl, FaU ISemertiy o (Heura Géy
Lkig Quprnd Quelul L 8¢ Aoan Greav® Teslyrer
sor gaflgs @it wrs (lone pair) foay&lerper.
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Qumuwurarear HBarss  seflwhiseflar  apes sy
FsL1 BenewrLiyseners QaramBearerar, TOSHSETL® : mant ..
gaer, @Qarrfler wadsmmpser (U 23),

H-H Hp
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ULt 23
awligd, glamfa gobmgsdd andlms  gowiysd

Qraw® Jgmssomss Goruwle gury, Qrar® SJevev gy
Qper gy s grer @rilea_gsdr @Gr Gum g LIBRL_CL@o Sy
Qran® gmyssmécn Qe wopGu ey, Qam®
HNVwg eaperp F&U0 Gevawriiyser Ggmrer meib, @au b H
T@SgEaT . PaarTs Qe pGu K &G s, o1& Gabetr, YR 19.60ar
RS pEmTE GO T, @evw Lt_ih 24-6) 855N
i @erarer,
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#4Gper, o pHdar, HFLpdd JEUUPHD TRECITE SOLLLSH
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- epearTsCa Howy@drpar. @SSMEL CpVEmRDISET Bs5a)D
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QupPauerer edlwpp elosser croflgrss FeoSRew DN,
@) seared G&ribib ael®e o BERAng; Sdurbps. Qs
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Gerwhiadr, Qurgars, e.pRw Heoulgd sorsawrs @B
G Guir gib AT ETT S 5 S-S o Povene, Q) SHGS ST IenTid-
Qupde guealaGerr ooy salss awsgrarsGernr
Qowrss JGw., QEGsTwbisdr p@TLILETeT ST LILITer
safley soFauBame, Yearrd epameTLnIwr ST el
s@r@erper, L96rarSHES sryenih sog QUITEGET, ST LT
QYR Qv s Imariys sarawlu b,

FHSmmenrd WananTiy

@ aT® SaidaensE Ger-Gu Haab @ FsU WaariLy
S5 JTEHATTH Flo Jereld WPRELILIGD TRE T TG
B LILPuSTR epaurarg, Qgoer WHESHuU UG Saafh-
sa@GLmb, @Uuy. URBLLGSE Gwassr® e HEE
argemion Gy Qran® eaedlgraraesh RGF @if Sagyered:
WG apBElulLTe Jlmanray F5s) Aaeniy (Co-
ordinate bond) erariu@ib,
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BSsmaw Imew18ps TOSSEHTIL_ LT CUITTTETIE®T
Lo ®, Sb@uomeaflwir QB Qram@n omeryfbg o e m
@ Gsivys Geiwnmgemss (addition compound), BF, NH,.
SIS wrd, @F& Gumgmen, DBLT G AW ESEHESG
@mz__@wcurrm ewemr iy w5 Denawrts evenriin), @)@ eopL T g6
gmaﬁf_@mm sallgs awsl grear @)L enaw Qi pmd),
CurgmeT SygmojL T UBAC G5 Qameresmead Csmar & mgi,
Qg L 25-6 sl L LUBR ng),

3@ daewiy ssi Qoerimy 9555, carGe @) semem
&1 Aevewrinlelerm Ifgg o ey, R0 Uss5S9NB5CS
STRELFTarSaT  UPpRISULGRGTDRT  TErLMS ST @b,
ey amiur@sele Qeraams Qeaewriiyy by Aurd
GFSsLLREDG. QS ADYGGH TREL T @ e _cous
wpphigh gyl Bis THGL Jepeiames Grred) @@y
Ipg. Qauemsuleor prid sHmeper GOICL BF, NH,;.
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FESmenys SHevemiidenars Qaravr. wHQpre GFitows
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Q8® apdryy ol T Jandsdr F5  GeeniiysenT gib-
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UG man et 4R Greawy Hew G Cu Sweb Heraards
BhGs sroamwrer @Qreaw® oS TTErSEHD  EMBLLT 6T
- SISYQUITSH UPESLILIL LT G, GCarrarg® Swaflufb NH’;"
Swefluyb uell tenenriiume sL@er@erarer,
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Braeps)  Jeowrler wl@Cw, o2l lsGAdGES @6 GO
Bl gTrs®& Jeowps aT@& gmear @rie-ser e D
G55 @arn Quearpaemy sdreliGu o drarer. @serrd Qb5
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GTERTLOD BT (S JYwleuGu THEDE, SSOTT® CTEEL
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GQaurerpud @i Sgmemes @iow ygmaL e e s R pewr,
Q) sermer Comarmud Sewwliled, amemSaliL L e ST
AT SgIb ww Ay sHH  FréTpd angedd 2/@DLD
BoEOTpar. @SHG TOSGHSTI LTS 185BSET apwsisen pé
GO0 wmb,
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AL EERD QT HILGT QETH WPTEDIAUSTR APNEFmD BT
argeurs (linear) e drer gy, @g)@urrd} GuITg TETIQ T L{eaBenT1e.60
(BFy) epeirny 511 HevemriiLjger o erenar, @eunmng @GeCw
T DU pTeTe) STTTLTS @)bG eparn (denewrLiysend @Gr
sarg D qearBelBhg paTn 120° Camaw $8é e geTener.
185G s6r pp&a flé preng Falt N iyser aerarer, Qeaas
PTET ST SATETSSTH  prerpfuidr  penausamer
Cpré&s yowig oerarar, urevurey QUi m@GGerrenyig e
(PCLy) @58 ss0 Laveviiysedr oararer, @Gaa wpsComeam—
@Quien_ Qrif@ angeler enwpgenarar, 555 GamsFT-
yepanrr’. (SFg) epavdamled ym s50 Danerr 1s@5Lh eTaimp&
-(Octahedron) arigaléd gjemosbgiererer,

Caugy wev eraflw epevds.mseller angauBmsmeary, @
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@Quilen_ wrewmol LuaUu®sS dardsmmrd, T@SSSETL
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aL_ger (aTaRLowh) 2 GreTer. @)eweu GBLLI 6T  Sjgreneud & M afl
Breareps)  ageller yewpgieratar. Qg LSCH6 b e
GriuMmard &MHn TS gTer-@QIL e _&ar e SBLLmS
psgerergl. Quuilaih, ywGureluredd e eT@&L.Frer-
Qi sefl$s QULeLins oerarg), @) samer prb wperei
-&@aGLmih, QBs SMMSS QUL FTSTIenwr LRSI 1L
Qe (FaU Kavesr LienL)ed 9y Se1t LIGLOMGT e & Fid
Qaerar@mg, Qaaury @& Quan® Ioawliyserss GG
wrar Garawsms 107° y5é Gops@mg, (U 28), GCs
Aeweray B wpasmOeub sravLLPRDS, GG 6P mer
Cuer gowss @rav® soflss @riesar (lone pairs)
Oeemliysefidr Csremsms  104:5° 9456 @aps&er nar,
uGwrallwr, Bi epesempselle sTeawciu@n  Gsmessiiser
BT ppvddmild GEFsomgw Gsrewd 109.5% el g
G@paurs odratew, YMFWT® JbBuralur sy s
Camenr 97i8® eugeugps (trigonal pyramid) B epovéemy
waarhs gawg V @55 e e wer (uLth 28),
a7 ger GCarrar® wpwsd s e GGerm et Sy L5 &I eLpeiT mE
sallss  Taslgrear @rilev.seT o érerar, @ 9anb
Sevenriiy Somid v GG Syevioionu s BivrelsRmng, TarCo
TRHyraT—@Qri e Wrema wr §f aan g mer @Garrerg @
(HCD wpové e et gyemiotionuss Limm o1 sieyh o miau Hevenay,
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H LA LX)
C L !,
H // H@H ¢>\
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H
ue 28

CH;, NH;, H, 0 posragsdar apaiisd

@i (double) wevavgy @pbeniors (triple) Hewewariiy
FMers Qaman apase pseflar aigwkismers safssad @)5S
wrEilmwl uweaTu@SSITL.  TOSHSSTLLITE  STTLIGT
DL yFMLd &BHS. @84 Quan® @uiie L Jemerir
ys6r eereter, abemarmih RO Selss Tasrrer @il
o ewtl Cumrergy GQewau@Sng. @ sear @Qumr@er aTerer
BeCl,sv earargy Gumarny @ Haub @QUen® Tesilgrer
Qe sar o drarar, TerQar ep@Gismmy B augaunrs (linear)
Blwss Cuwr@. oamawuie CO, apwémmy [For eagoih
oLt 5.
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sl Irar-@GrLmi. wrane Q&TeTend epedis. misefer
g ahisamary unml SPbg Fp gowew QFlSpg. Tl g
Yewissense @ wld ger iy BloySpg T s
alarsgauPomew, YarTd G Sn-deoaviiys QsTdrams
{valence-bond theory) @) smerwib TEGD DG,  epE s DisGeeT
angousigmery upPuyd ITFGSH DG, BT (PeeTi Hewwl G
Cured, Idgssmse oL Cu Tilgrearser UmEL LL@LD:
Quirgl e51 Bl 2. GuUTE DG, YT @ Jayielsr ayr
e wdGpri  dayeldr  Jemy T L@ e
ea(Hrel s segsmd(overlap) srer @) s smaw T rrer LBEE
Aopepuyd. Qb5 sosSmer uLb 29 Ns5NE8Dg. @
UL th P ADL-T 86T epsvddn )l 2 (Bumr@GLGUT 5 G et F 6T
Garedsr Is QAL wH@pr®G ®aplyggedr Sjgyedsr Is
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®ant' FoeT epssm e @elurn dew YT L dser
2a@medsé selgred oGaigh el T-19mantiy derLr



s 29
S GO dsd mGEHHEE sRHEH
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FLOLDIT T N6,

(i) sréres H—C—H deoveawriiys Qamenr diseyd (bond’
angles) swib; pa@eurearmb 109°28” yerajcrare,

SriueT YameleT Tl rTar ey 152 252 2pd,.
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TS, epry 2p e YgRuew sosS
Lo gwwmer L wsar o parfedr par ety Q&maiw
e @semer el @ efergswmd, @Uuly. & Hpre &S
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Qarar@Gerearar, @ream® apL 6T ey ssEsL_gT 2e1B\(med S
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O epn.w Savallcr 2 drer @@ STwsmss snhSe Qamirs.
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Po— P« 0:087 &,
P o« 2:036 8.
mM,, _Po _
m, Po—P
731 X 18 2.036
= T50  *0.087
=589

%nmurré:, Mg =




163

DlanHBlane sHmip

o0 BingBar o Jwssh Qaell AHWS558 065
{external pressure) FwwrEbGUTE, bs Biwd Ger S
Bpg, e, ais Galupoaoulsd @@ BingGar el
.eiipSsh Qeell Sipd 558 HEF FrowrpCsr, Ibs Gelr
Aow sps SivsSa QerHiow Joh. @G Binsgsd
el Béy gyelwrsTs GQur@er gery S bSaUear Biw g Ber
.28 Swssd copfpg. @sarrd QeTdiow o wi&pg
ST, Biws et e WSS K55S QeutiuBerewuics sreir
Qevel é55PHGF FoLTHNI. @osmers uitb 4l TG
SR DGl .

, /
: /

STw SeTULTeT

a

'% HHFTF 1
|

&

EOT 6 2
Satiukife TN B T S
ATl
L 41

Qarfden gppo

gTw seglureldr Qarfiomassn sogsddar QTS
Beawsw @ Buurar Gupur® GarBplee ghmb (cleva-
stion of boiling pomt) cerLuG@ps. [Hiws segsosemens
Qurpssamr, Qar@how gppsBdar e Yyl HNPS5S
opliler gwding CridfssPe ywADE. uLib 41-&
QerHhHovidg yatowy ugfuis uslapy L& HWSSE
Qar@asdr QarpsQarary Qoo aap QsTavLTS, @)



164

darii@d, sevrlumer, sorsew yfwepdear Qardewser
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gerar sagQurapeler ae. (m,), sep@ur@erred opLe.
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