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T gigwuu (AuE.Edem) fagia, Sasehar sTay fagid aen
aTfueeh e Tagidl
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4.1 OISR 3T skl hidcT-
TS TR

TAR g THERS €Ul o a9 i A ok
fau =g yar fhu Tu, AR 91 1916 ® w18 3R
Y WA ®9 9 FaueHe A 39 H ¥%d gul
IR FAYIH TSIl (Valence)aﬁﬂﬁi?@'lﬁm
1| I A ek TEl o1 3ffeharar W aentia of|

e TS i Tk o7 AR 3ifte (STl
Soiae Ud AfYeRgad) q STel hefehl o &9 H
frefya foan s weel ¥ ifusad e Soee
afed & Hehd 21 S8 7 oft 7 5 3 o1l ol
¥ o TSl Sl TR Sufterd B €, Sl shsi St
o WE ¥ W T T TH YRR HfEAH ok aR ke
H Sufterd Tl Soiaeia oF & T i R o T
2, St Scp 6 | 5H % oT8l FHl W TH-TH
T UM WA T THRHl T TE ITRE Th
fagm ol famma fefra & 21 oge 3 T
AR o foh qeATY] T qEEiTes ey gr
T BT 70 TR 3Tk Rl U i B | SRl
& fau— difeqq wd @k ¥ difeqq o9 T
TAR FARIT 1 Tl oY ST T e
W FXAT € qA FARH Tk e W T ST
TRt sreesh Aff e ®, erefq Gifeam e (Na')
T FAREE A (CI) 90 1 o SRl (S9-
Cl,, H,, F,, T1%) H TCAT[e # 3Tey TRoR sraei
*1 gewreH g1 i g €1 39 uferan grr 5 stopet
o THIY] Ueh el T 3Tk STee] W whid R
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%I AR WS@T{T‘T (Inner Shell Electron) =St
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o 3= Tagq- FTeHeRal arel &R o7g Uk S
¥ I T g U W@ M

o TS WRAMST W FUMEE 9 &R ¥ A H
foaior Geiferd TAEOET R U Th ol
TBUT T A1 Uk Ao qokd BlH oh Therearey
BT 2l

*  TH YR fAfid HOMEH qe ¢FEA Sohte T o
Tl g T 1 U d B Sehe
Tl W STEIH 1Y T TS TRl el (3T
Wnsznpe,ﬁﬁﬂwﬁwm%l
Eferan sqe1 rvae B, fSeh aemd siw o
heel & goEH (Sgwie) B g

®  SHEUTEA Qe YFIEA TEeR Sgd STl NI wefe
TR0 Hd 2
IR — ST FH5Id oF T8RN, |ifeam qen

FARM ¥ NaCl &1 a1 f=fafad €9 o ggiien sn

kel &—

Na — s Na'+e

[Ne] 3s' [Ne]

Cl + e_ — Cl_

[Ne] 3s” 3p5 [Ne] 3s” 3p6 YAl [Ar]

Na" + CI’ ___, NaCl 319€ Na'Cl°
CaF, 1 91 39 YR ST ST Tehell &—
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Ca — 5 Ca
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YA T RO oF Sie STRUU o hoeasd
fffa sty =t ‘éﬂ?[ww €Y’ (Electrovalent
Bond) &1 9™ f&& T 39 YR dgd Al
(Electrovalency) 3T& 9 IYFEA ATET i S'OI—TIS'&IBI
1 WA o IR Bl 81 3Td: ohiewaH i EHHe
S HASTehdl B €, STelfeh AR i SRUTcHeh TTSTehal
T 2

Tl TMIARUT g 3T 1 -1 a2 7 feh
foreeeita Aifiehl o a4 & 9N § 3Mefeh HeheuaTd
T afmgﬁ?h (Postulates) W 3TERd %\‘I A
AlfiTen] oh SFORN i THZH qU1 STeh! hAag i o
FHiUd o fourl ¥ SeoiEdg gerd et ey &
Y I=H 3@ qeA h W iR A ® 6 eFew
iR ST STARONSA o 3TTEY T |

4.1.1 3Tk W (Octet Rule)

1 1916 H HiEd 1 Y 1 TN F o=
THEE G o Tk "yl fagid i fasfad
o 38 ‘raTafteR T W e ehT Tagia’
el Sl 21 39 Togid o STUR, WATIST 1 TS
AN SoldeHl oF U O] § TE WHY] W
TGO oF GRI STl GASIeh SoiaHl o HgursH
(Sharing) % SR Tl €1 39 Wkar H WA 31
STl iYW 3T W hid 81 39 ‘ aeeeh T’
Fed 2l

4.1.2 GEEAST T

T 1919 § ATER 7 oEw Afwdifast § wutem
foram 3= feeR = eTeah i SR 1 TRETT
foren qen ‘HeHAS @Y’ (Covalent Bond)
W R RS- TeR % fagid w FdE e
(CL) T4 o 3TV § T S Fehal 2| FAA
AT 1 TR A= [Ne]3s® 3p° B, tefq
FARH AT § S o6 foa=m &1 ura & o foag
T SeideA w1 A 21 Cl, 3TU] o o i & FARA
AT o ST Teh el T oh WeWSH o &Y
o e ST Ghdl B1 TH UhA § S S wRAw)
FEANSTA AR ™ H Th-Teh el 1 AMEH
F T TN TTH qE FIW HAA Ipe T, g
AN 1 ereeen fa=me W T o 2

e fagm

G

‘Cle + :Cle —>

8e” 8e”
I Cl— Cl
3 FEIRIT WATSA F ST GEqarei e
TEt fog soreel @ Trefua wta €1 3 gemn
‘o139 forg G’ wmEert €

311 Ul o forw ot ofgd forg Seamd foedt <
bt &, fo e g aTel TeATY] qee st =
8 Thd 21 38 forw g fram frefafe €
* UIAE AEY HT I WAEMRT % HHA TH

TR H & TEWSH & Hoawy Bl B
* g T T Y% WE] Hedied T A

TH-TF TR 1 ANEH <1 2
® SOl oh WEWISH o Hola®d Y M T

TRATY] ST W B9 H Septe 9 gy

T O B

9 YR, e AT HIeA HARIGEE oh T[Tl
sl 3 P 1 T T8 TR PRl w e i

5
- -

H 9eHTY] FefiAl ol ggie T A TR FAG LA
(f5=F) 9T % € (He fo=ame) : 9 gy, TOEEM IR I
qel SIS SRS U el 2| Exci!

Teh SR I gRT GIf0Ud a1 UTHru] Tehet
'Hm?ﬂ‘ ) (Single Covalent Bond) gRT
eI wEeld B HE AR § AR o i
og- IEET (Multiple Bonds) I B %I - &t
o1 fmtor < et oF wem uw § ifud ot
T o TEHSH o oy gl ¢ &1 UTaTuLeil &
Te gfg aF olai gl BT HEWISH BT 8, o
ISk o<1 Rl WEEAISH 3Teer ‘fg-a1mee’ (Double
Bond) SHEcTal &1 SN~ e SE- 3tiFEe
30 A HEA qel SATedieM  WRETS oh Hew |
fg-aray Sufted g 2
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T YR TAH (Ethene) o A9 § & HTeH
WA T fg-emsiy g fua e €

SRR
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H H
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H H
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T HEWTSH BT &, SIET N, 3707 & &7 TIgerem
TRHATULT o WeX 1 TATG § 3T shrai UTATIat o
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e e o
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T, T THh YR W 379] o fai= (Formation)
Tl 3k TUN I gATT HH Tk WHSH H Wl
foerdt @1 ord: STupeH I o fog WA ercdd
SR Bt 71 3 Frefafed sl o emer w fawn
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e 9 fore o o stawas & seieeHl
FT HEA FIFE B Alel THTYST oF Farsiehdl-
T o AT GRI W 1 Wt 1 SEreuned -
CH, 317 ¥ &l 373 HASThdl eiae (4 hieH
T § Tl 4 TESSH o @R WHOST W)
3T B T

HASThdl SAFHl &1 el T&N H FOMIAl ok
Safeh oAl oF faT gfq e T SoaeH
T fa ST €1 Sereond - co? e % oy
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I § 1 3o Sie KU 9| € co2 e W
SfEerd 3 HUEY I7 9 ¢ TR TW oA o
S TRATgE! gR1 ST T HeArSit getsriAl 9
TR fee §1 NH; STEF R SUfeerd +1
O Teh TR i eI i <0l €1 3Ta:
NH; 37 o feie S weAmgsti g fau g
Gl geER § ¥ T Soide el Sl gl
Y H aTel WSt o THIATTeR Ydeh! qe
3] Ea) SR A (Skeletal Structure),
1ofd whiF | AT fohe qRAETUEt o @ et
&~ 3 914 FT 9 BH W WA & 5= gft
SeraRel oh! foaeor STEfya weTS Seide iHl
o &9 § qo1 9l TS w1 F@A o T o
A B S 2

= 319 H Aan foregq RomcHehal are
TRATY] S AT ShT T U1 81 STEge qel
TS o TLHT] WILROTAAT STqeel T (Ter-
minal Position) T €1 S/ NF, 1 CO> ¥
HHIT: AL AT HIeH hed W] & &9 §
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Tkl el o fou Hewifed selaeia 3 forem
o YA ¥ Seiaeid gOHI hl ST A1 @ -
e o T fohan S ® o1 9 Tehieh! Seleiq
T o &9 H Td &1 SR SAEvHdl Te ¢
o y&® AEfad WA | Solael i sfidRe
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SIS o ITHIY] W 3Teh Ui il
c:0:
I BU I TN, C R THIHT FoRA TH &
w9 H T9IC

CO’JT C—O

W TH G W hle hi 3 Ui T
T 81 TWEAT C @2 O o e ag-3Tae i

e fagm
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1 : S qAl SRS WIS o
GASTRAl Seiail ohi H&A—

N(@2s” 2p°), O (25 2pY

5+(2%6)=17
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g 2: NO, I 1 SUNHd L= i 89 39
TR T e &
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g 3: eSS qf Y SAfedis o o Th
Teh 3TE¥ oM (3720 Teh HewIiod geieeq I
fore) den siferiiS o TSt o 3Tk qui
FW W AELOA W UG A IORE ThH
THE FEFRH I T 2

<feh 39 YRR TeeioH WA W T YU TEl
Bl 81 TEAT N @1 O o ot ag-3Te i
HERTHA Bl €| TEeSH ael SAeRdSE ok
el T T o o9 TH fg-sTEy sH W
e frefaled ogd fog e W gt 8-
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4.1.4 GO AT
24 g ST A= STujstl i ardfae sThfd
Tl gwiidt &1 sg-wRavE e § gyl e fand
forers wemTY] R Iufierd 7 et R STA W o g
2| ETeATeh Teeh TRHIY] W WhiHel STeT S S Hehel
2| TEIHI[E S70] 1 S ok ferdll TRaTy] W Sufeer
e STEYT A S Tehdl €1 SRS 0]
3T oh ToRTl TXAIY] W Ifeerd HiHa STeel Sl 39k
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T Gl Seiael ohi ol WA Tl ogd aa §
THIY] 1 YA SoaHl i T@ ok 3R F &I H
uRkefera e S Tehar €1 39 39 YRR Stfyerer fapan
ST B
FEIEA | TR | g
S T R
1| eTefa (Fewifs)
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ThIHE STEET 1 qRee 56 STEURUN T STHRd
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T, A (0,) S Y H Al O, FT
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SR H

tfeRdis o WAL 1 1, 2 qen 3 g fafEd
fepan T 2
* | 3 Tafed s O TH] W HiHA T
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Tel W &AM 7 9 91 e 7 foh wida e,
3] § IRdfaeh e YUHT he &l i € -
GTE § GOSN TR ST Rl S © A0 H HaArSThdl
TRl i oREl-SEl WoH | HerHdl fHerd 81 widd
3R i Terd § fodl Tfefis &1 &% 999 <9
et ® § 119 el &1 9= 1 99T w |
el faerd €1 eruTa: <Aas St arelt JerT
o Bt &, Toder TRamurstt uT gaan widet ST
N TRIGET AT AT THgia STeie il TG, Hedarst
Ugfa W amenia €, food ansfaa uwamoEy &
e TSRl o WIS WA ®U ¥ BT 8

4.1.5 oT=eh THaw w1 HHN

T a1 ST Teha B1 9% GBI &Y A6 R 5
fadar omad oF qwi W AR B @ qen st
TSR AMTeh! 1 TS 1 THH | ST B
21 a1k T % A YHE SAuere B

ST UTHTOT Rl 3TYUT 3TEeh

T Afehl d g WA & 9 AR Sufkerd
TARAl FT @ S W A Tl ]| Te qeud: S
ol o ATt o g €, fo Gaishdr ot i
& =R ¥ %W Bl 81 3@ ok fAU- LiCl, BeH,
Je BCl, T4 T

Cl
Li:Cl, H:Be:H, Cl:B:Cl
T&l W Li, Be 941 B & GaAISThdl SoiggiAl
T HEI: 1, 2 991 3 2| 59 YRR o I Al
AICI, T BF,
fauw Eﬁiﬁj'_-f (Odd-Electron) 3107
37 e 9 sosRAl *1 a wen faw (0dd)
B (SE—TEfes SAfFEe, NO 91 E2sH SB-
HlF1EE, NO,), W |+t W] 31k = <1 e
TEl T U
N
gaTa (Expanded) 3T%ch

3 GROT o AR q1 Tk 3T o ofed! o awdl
T Ty o flu 3s @ 3p Herehl o Sifafed 3d
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Fereh off STere B €| 37 axell o e ARl o
ST THI] o =R SR TS W AUk sele B 2
74 TETRA 9T (Expanded Octet) F&d 2| T ©
for g “Aifienl W eres oM @ A& e #1 1@
TR oF FB AT §— PF,, SF,, H,SO, T ¢
IUHEEAS AT |

F F :0:
S S L N D S
F iD\ sl\ O—"—O

F F :0:

PF, SF,
P THIY % W $R S weEi) % AW SR S WHIY % W SR

10 e 2 12 ToEEA F 12 o B

Uoreh 924 I ® o Tow W] u§ eHe
ik oft e ®, e ereees w1 rer g 21
ITRN— T SEFANEE H S THV] o =R 3R
TSRl T 3Tk Iufterd el 2l

a Cl

H,S0,

Cl—S—Cl S Cl

e feam =t 9 o= wiuar

e g ww g fo ores oM Sepe Wl W
TR e W AERd ©, Wy 5o S
T (S9— S den fopeld) siadis qen
T W off waf g § aen e difien
AR T S XeF,, KrF,, XeOF, S|

° e fugid 1] 1 epfa Toe T L 2l

®  IT 3] HI FHoll, G ITk W TS K
IR H o Hend 7l 2l Bl

4.2 MITeR IT e WAISH 3TTsier

ST 3TEY foR= i Hiba a1 TEH STEHERI |

7 Frehd Frienerar @ T 59 e o1 foe A &9

9 fAfafaa qer fd -

* I WAV W Hafyd oMl TS FOMEAl oh
I T AT qefl

®  YEIFl Ud HUMEH i 3 H Fafked gH &1
fafy, srefq freela Aifies =1 sTas (Lattice)
fffa &1 =1 fafu

e fagm

YA T T SRR, Tefq IS 9RHTT]
9 UF A UF G s ol o fsheE g
=1 Bl 81 T YR SIEH TRATY] gRI SR T8l
T W HOMEA WIS el €l

M(g) — M'(g) + e ; 3T Tt

X(@+e - X (g) ; SO e T

M'(@ +X (g — MX(s)

o Afer TS, A H, T wewen #
TRHY] R UH TR TSV HH oF HorRawd B
el Tt IRede @ (Theh 3) | Seigeid aifed gfehan
ST ST ST & Wehell T TEG AR A
ea SO & Bl B geee-olfe o hereaey
B ATC HS-9REdT 1 HUTCTR T Soae a4l
(Electron Affinity) B %I

Ig W ¢ T smaftes stely fer ememm
et qur stieea e SRl wfer gt
AT Aval o Sftel AT WITdr ¥ oS B

iRy SR Aol o eFTEA eifeareh el
Y q KO Selfcesh awel © faffa e €1«
SefTfcaes a<dl 9 I oTell THIHIH STEE Teh 2A9dTS
21 T8 3 ATkl § o= o ®9 F Bl 2

At ARt o foreeet o FEA 9 RO
ifefta = # frafia w9 9§ srafted w©d €1 3 A
H@THQT I} (Coulombic Interaction) 9 g
TR 9E @d €1 3P o SR ok F1a=M (Pack-
ing) W T 311 HRON o MER R & Aifies fafq=
fredia wwEmel § frefad g €1 Sse &
fou—wifeaq setEe, NaCl (@S 9%) &1 fhea
T A g T R

5 2 P
A , >
H—F
y N T
\}" y ) )—
\’ -
,\)‘ prs P
»
¢ “—¢
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AR S o fau sorRlT wfed Tl qen
A USd 1 AN oA B Gehal B U9 H
forea 9 &1 wWifTd 3Tk S o o |
IO G Sl o HRU BT ¢ ST ok fau-
Na 91g ¥ Na' 3T o a1 i 3T el 495.8
kJ mol" ¥, Si&fF Cl(g) | Cl(g) s ! seiae
wfe Tl sheel ~348.7 kJ mol ' &1 3 < &1
M 147.1 kJ 81 1 g8 URA (Value) @ifeam
FANES oh Toer Seieh Toedl o O (-788 J) &l
ToeT Sifush UfARd eIt ©1 3SR wqol w9
I B ATl Sl SNid Sofl © el Sffuh el 2l
ara: Tt amafses difier & Tenfae w1 U
M 36 i % feRe e Tt F W
frdfr adt 3, 7 fop et avereern ® 5@ smafaw
FIiisT gRT 3ffeee Wi W

<fer At Afiteni o foem § Sorr Teed
Tewaqul Yfent furh 2; ord: o1sy, en 39 fawa o
FD R AR W |

4.2.1 STAek TSl (SATeTeh SHet)

foedt smafer 3 & Tw Wie diftn W@ g
JEXAT § TWHEH A H YU® *A ok U
MEYAF Foll T 3H AR i ‘SeTeh T
HEA Tl SR o fIl— NaCl i STeieh Toredt
788 kJ mol ' 2| TEeh! 21 T © T % dic 9
NaCl ! Ts Hid Na'(g) 9 T Hid Cl(g) ¥ oTd
T T JUF T o AT 788 kJ Sl i STTA¥aH
Bl B

39 gfshan B faudta omast ot o § 3Ttk
T 9 FHE SAEY 9rel A ° Yfqehuur Ie-gEi
g o 21 Hfek 3 frwa fifadia g ®, em:
hael SAHYT T HqhuoT Sl i 3T fopen @ &1
St Tl 1 URehed i G99 el 8l e
Sfafg @ Heafud wReh! o1 o 3HE wimfad e
AETTH 2
4.3 AT UTe(A
43,1 MG TS
ferelt o107 § srafera wTATOLeH o feRl o St
ATETERT G ‘A6 TaTg ' Fhgerrdt 1 ST Tars
TegHt, TRt foada aen s faad (Elec-

107

tron Diffraction) faferai =1 g 9 @ &1 S
21 T TR 1 ST AT = wened W |
STETHA I 1 Yeh TLATY] TS -TaTg § AR <l
g (foa 4.1)| TeEdst em&y o Yo TH]
NS 3T CAM] HT  GEHas e’ weend 7
Tafa srawen § foret WOy & wiE, &
W= UAIU] o RIS o WUeh ¥ BT €, i freen
SUehT TS F3ear At St €1 geHarst e
T & A § STEfed S UHEY WAV o o i

Ty Iy

| ! I
1 | l
|

|
1 | 1
| |
| |
|
1
1
|

A B
ferd 4.1: GgqaISt 319 AB H 374 TTals

R=r,+rg, 8T R SW‘UHW?\HQNrAarB

FA: A 9 B WA HT qeqai Heard g
T 1 e 9T B 2| aretarer e s tia
areReT ¥ WIS hIvT WiEd UKHTI] T WHT THT
Tt ot 21 aietar = 2 staeen | fafa=
31U o 3 HEY WA o o9 hi G R ST
AT Bt B1 A 9] o foIu Teg st qen diet o
et &1 fomr 4.2 o <wrfan @0 2

ferT 4.2: FaRK7 & 379 89 Teqarei TF aieiare A
3 & g9 FARNT o T FT SR 37T T &
(ro, T r, FG: FeETA 3R Gegare e
39rld €)1
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9 Thd, fg qon 1 srel Y ofiga wergat
ol 42 B @ R ¥ F5 W st w1 oTey
Sfareal IR 4.3 § § E T, S F© qe= aw
1 Hegas Bt gRolt 4.4 | wHeg & T 2

4.3.2 3TST—<hITT

TRl 310] o Sheld TRHTY] oF AEUH IR s e
AR I I YRV A Alel Affeiea o oid a1
At 10T hi * 3T 10T’ hed €1 earee o i fedt
o ¥4 H oo feran STl © qen Wi AR o wegH
faferl grr o fepan STar €1 STeier hiv 319 o el
TRATY] ok MU 3tifeeal o faawor & SR <
21 ord: THY e eruy/Sifeel 3P Wi i i
F o gErEar et §1 S-S o 319 § H-O-H
TS 101 i T YR Fetd feran smar 21
HOR

PN
H H

4.3.3 IS TEredt
et fearfa o < wTpet & st fafire sl o T
et i e o TeTq Teeaeh Sl bl * e e’
#ed 81 fEY T %1 WE kJ mol ! Bl Bl
I — BIZSISH o 310 § H - H 3T/ shi 3Tee]
et 435.8 kJ mol ' Bl §, @i
H,(g) — H(g) + H(g); A,H® = 435.8 kJ mol '
T YRR, SgaTEe a9 TS (SE- O,
qM N,) ok fo sree woedt gl
0, (0=0) (g) - O(g) +O(g);
A H® =498 kJ mol '
N, (N=N) (g) — N(g) + N(g);
A H°=946.0 kJ mol '
Ig e Tyl @ fo Afg e fase oo
tfues ®, al eTree a1fieh Jeiet BT HCL S Teh faom
Tferertar fguRamres o1 o fag
HCI (g) — H(g) + Cl (g); A,H® = 431.0 kJ mol
TEIHNE AU H STEy-wmed 1 R
aAfersk et g1 81 S -H,0 v ¥ & O-H
el o faesad 7 Mavad St que T )

WA faae
AR 4.2 B Tehed, Tg aen fir arreiet @t oivwa wergat

IS T WEEAST 2ATael TaTg

Tl (pm)
O-H 96

C-H 107
N-O 136
Cc-0 143
C-N 143
c-C 154
Cc=0 121
N=0 192
Cc=C 133
C=N 138
C=N 116
Cc=C 120

ARUTN 4.3 T WEET AR it ST FargAr

7] AT TS
(pm)
H, (H - H) 74
F,(F-F) 144
CL, (C1 - C)) 199
Br, (Br - Br) 228
LI-1) 267
N, (N = N) 109
0, (0=0) 121
HF (H - F) 92
HCI (H - C)) 127
HBr (H - Br) 141
HI (H-1) 160

AR 4.4 WE WASH Beumd™ r /(pm)

cov

H 37

C 77(1) N 74(1) O 66(1) F 64
67 (2) 65(2) 57 (2) Cl 99
60(3) 55(3)
P 110 S 104(1) Br 114
95(2)
As 121 Se 104 I 133
Sb 141 Te 137

* fEU T 0 ke el % fAe §1 o YR o enel o e o
Turtan T 21 (3Tt ggth o fow wehe 3 off 3@)
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H,0(g) — H(g) + OH(g); A H} = 502 kJ mol '

OH(g) — H(g) + O(g); A, Hy = 427 kJ mol '
AHHH H iR 7% <eiar § fo afafda et
RfEafd & ®R0 fgd@ O - H o1&y ¥ $s Rk
3T 31 7€ HRO1 € o O — H 31ed &1 et faf=
gl (- C,H.OH UgHTeT) den wiat # o= gieft
2| THITTT SEURHTUTER 21Ul W Wieq areran 3iree
TEET SoTl T0eh IS a1 WANT fepam Srem &1 29
W s o foIT opet e oo qeedt o A
foeafca emeel ) " g fawfsa feman s 21
ITE o faqu— Sa 310 § O — H & i
Sfra aTree et
502 + 427

2

=464.5 kJ mol

434 IMET hife
HEGAST A6 i og@ @ o AR fowdt
3707 | Y URHTOL ok W MMl shi WET TS
T:l'ﬁﬁ‘(Bond Order)mﬁlma?m— H,
(foed s wewfem et g™ ©), o, (e =
Teuiea e W B ) ao N, (fFed 3=
TEISId T9e I Bt €) W ST Hhife FHA: 1,
2 @ 3 2?1 T YHR CO H, SRl W e dl
TS ok s i wgferd 7w €, ey whife 3
Z1 N, 1 Y HIfe 3 T a1 3GH1 A H A7 946
kJ mol %, S f&dt fg-wmmeia e & faw
Faifes 2|

HOZAEE T ULl AT STl ¥ ITEe hife
U et §1 SEeX0r & fem- F, @ar oF #
TS HIfE 1 71

T U N,, CO T NO' i 3Tl whife 3
21 ugatt o Tenfaes s GHE & folT ue SuEni
AT TEgse I8 ¢ foh smeig-hife aga u e
Tedt st ¢, et e wag ged B

43,5 3TTAE WTEATE

it fAuifa gt (Parameters) & ged o
forelt o1 o &9 o fou T TEE-TEAT & aR
i T el €1 SN S 31] o Frefafed

109

FEART (19 1) g0 ¥9H ®9 9 &g fean s
el o—

%Q@ © ]‘9{0 \Q@ O ’%:o
\V/ \@ < > / \@
:0: Nor o -0

I D |

N7

NG,
& / \O)
0 @)

111

g 4.3 0, o7 &1 SR GeaAd [Feer 1 9 1 3 fafea
(Canonical) &Y 391ld €, Sefer Qa1 [ 3%
G (Resonance Hybrid) &9 gwifdl 8]

T 21 GEsti § Uk O — O Tehdl 3TeY a1 Th
0 = O fgateier Sufeerd &1 O — O Tkt qen fgaraiel 1
YT ST ATl HH9T: 148 pm @1 121 pm 2|
T g 9w ® fF o, o H M 0 -0
ST 1 TS T THE 128 pm B g1 37z O,
3] H ARSI - TSI 3Tae, Tehel qen fgaTrael 1
Hezerdt &1 o1 ST ofgd SISt [ 9o 11 6 ¥ i
off T HE O, 319 ol FT&fud Fal L Fehell|

0, S STUETl &1 STEfas AT Hl T HIA
= foq SIRGIE YHeUdl (Resonance Concept) En|
T fohan TN $E Hed oF ITTEAN S Rt
30T Rl Shelel Ueh 3@ GToMT gRT Frafua &t
forar < weR, @ WUM e, ARl @t wuE
Waﬁmﬁ%ﬁwanonicanma?
w®q U feet st 21 37 fafeq gt &1 o
HHT (Resonance Hybrid) 3] @1 ar«fas feefd
1 Frefad w3 71 o1@: 0, H STEF J T (1
9 11) ST fafeq GwAd € den St Gehfla &9
(HTEFT 111) SHe! ardfaeh STl ol Fefid i 2|
AR I T ATt IR GRS S @) e
3T AT e SEATFAES U] TR L= ok |
3 IR &
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ISTEIT 4.3
COY A &! W& &l &A@ IR g1
Hifs|
&
e qAT SIS WS oh HeA & Tkl
3TEY T Toh f5- 76 el oEd-Hal hEre
EE 1 ardfdeh G &l e & &
fau s €, wFifer $9eh STER i ehre-
SRS el i o f9=1 8 =fewl TR
YIAIfTeh AR oF STER SHTai-e 3 o -l
T 3TferdISH STael 1 e GHE B Bl
3d: SIS AT i ardideh G i -
fafea = fafeqd St (@ I, 9o 1) &
TR HehY o &Y W I S Fehell B—

:0: :0: e

I «—> | «— |
_ /C\ _ //C\ _ _../C\\,
0 :O: :0: :0: :0 .O-
I 11 111
ferg 4.4 COZ & o7 Ht T I 1 3R 11 @7
fafed qe=mg
ISR 4.4

CO, 31U] T HEAT i A Hi

&

CO, o Y § He-ATfisT 3Tae i g
%1 AR W 115 pm €1 QH shieH-
STFSH fg-3TeY (C = O) T HIA-SArdTs
fHeTeeT (C = 0) T ATeal HAWM: 121 pm A
110 pm &l CO, & HieH-oioH  3TaeT
@l (115 pm), (C = O) Tl (C =0) Tl FHHA
gl o = Bl 71 S99 I T el © R
CO, 3] %1 Ar&dferh HT=H1 i shael Teh 39
G o STUR W YR 78l fohan s Fepanl
3d: IE SAEvIh 8 5l € foh 59 forg wh 9
Afe TgH WAL faet ST 9o co, &t
HE & 39 fafed St (1, 11 a9 101) o
HhY o ®9 § YRR fohan Sl

105:C2 0F <>:0:Cii0: <> :0ticio;

I 11§ 11
ferT 4.5 Co, o719 § g =AW 1, 10, a9 1T
di fafga weamrst i qord 21

e fagm

WO 9 § I el 1 Fehal & TR

* IR U] i T UM wl €, Hifw
SR WL i Toil fopelt off fafed dw=m &t
TS @ % el 2l

® IS o HRUT A o eI Ed W U
F3d €1 T YHR O, 3] H AR TohY &Y 111
I Holl, AR &9 [ T 11 1 el o AH
g ot %9 Bt 2|

AR Fehoodl | Fefed %3 wifean €, faem
e e B1 Sl TR0l @ fh—

* grxa ¥ fafed G=Amst &1 &g A
&l g 1

o Um & B T o] %w W o foau
fordt fafeq w1 & &9 § Iufted @
€, Steifer 311 T feopelt gl ferfea weemn
1 ST

o fofed Tt B Sceal (Shiel a i)
o TEq Y S oTel | S| i 9
&l g 21

* grdfa® Y H U FHI had Uk &l
Bl €1 SH had TH g WA 5N
e &t feran s Fehar 21

4.3.6 ITHAL-YAUTAT

ot seier 1 Ot faera srafTeR =1 GEEaArSt g
T Ry feufa B1 Wy add d wiE ot ewere
it qof &9 T Hegarst a1 st T B 71 7Rt
o foh 1 BTESISH TRHIVET oF o9 a9 alel Teadrsi
e HT Wepfa ot enifver ®9 @ et B

S HE HAS STEY & FHHE AR & &,
(S/- H,, 0,, Cl,, N, T F,) =1 &, qa Garsft
TSR I A TRETSH R HH E9 Y ST g
21 3T URUTTEEY Seiaei™ 71 S GHM i o
3% Her § Sufterd ET B T UK WK e
‘STYFT FegaArS STy’ HE ¢ 39 faufid HF
S foavm TR o] o < wAmst o s gaifea
TR I TSN #1 SR faenfi @ S €,
Fiifeh TR 1 TIE FUMHSR T TESS i TUeT
affuss eIt 21 38 whR fffd H-F 1ey T e
TEHASE e B

Reprint 2025-26



JEEE, AW qal Afvash GXel

§av1 o %R TH 37] § fgga Mgt (Dipole
Moment) S &l Sl 81 fgyd 1 31&9 & AH qo
YICTR 3R UMk TERl o W™ k1 T
U oF &9 § GG feRan ST 21 39 W
e wisx ‘p’ R gwiEn S @1 3@ fefafed
TeieRToT gRI oAk feRan Sl @

9 WEAT WX feae # 97 1936 F
37 XTIl o foard aerm fgya smgor &
G 37eF 1 o foTq TeeT [REBR foa
T 3R] T XA o foTq oya ST
& T %! fEarT A 4 = S 2l

foya sl () = STeT (Q)x ST YoFFRRT i
EUNY

fega et 1 wm=rE: feame (Debye) W&
(D) o ®9 H el Tehan STl 2

1D = 3.33564 x 10 °°Cm

SRl W C Fed qe m HX 2l

3o sTean fgya sl ue wfew it 21w
o TR T TF BR IR gR A < €, fogem
qesd Tl FoTeash ohg R feerd giar @ qen s faw
A S5 1 3R @ Tl g1 W WA ¥ fgya
3TUl bl YRR ST0] &Y SEd W&l o SW g
T () g IE S B AR FT R ] H
TeAsh f W SR S smomerer fR W g @)
I & feu— HF ¥ fgya ool 1 39 YR 20
S Tkl &

+—.
H—F:

TE IR 3] § IR T oh aRald i e
Taetal 81 e Y i shid dX i fen fgya
ol o |iew 1 uREiies e o fada 2

TR T[T | fgyd STl shaal T oh
o faya, f ‘ emrsier arrepof’ shet < €, W & s
w® @t R wa ?1 @ A gy e & fafu=
sl o fgya st o) & fafw=r stael o fgya
wwﬁaﬂm—ah (Vectorsum)%ﬁﬁT%lWéE
fou— <t o a70], forgart aepfa aiferd &1t €, & &
O-H 3T&9 104.5° o v W & &1 39 17 | pel

111

fgga el &1 WM 6.17 x 10°°Cm [ID = 3.33564 X
10°°Cm] B T, St & O—H el & fgeai o
AT ok WRY-TT T I B 2

H H
) RN
0O — O+—
) (=)
ey Tyt qfeom fgga st

Fd fgga smef, p=1.85D
= 1.85 x 3.33564 x 10°°C m
=6.17x10° Cm
BeF, & fort fgya smepof 1 44 9= & 2
1 safer Bl © R 39 o1 § <1 gHe erey fgya
faudia feen ® 21 € q1 Tk TR % 99w Hu
(Cancel)sh_{aﬁ%l

F—Be—F (¢— + +—)
“—t+ +—>
BeF, 310] H BeF, 310] &1 &al
3T STt fgya sl

BF, S8 =% W 7] § fgya el
I Bl ®, FEfU 39 310 § B-F /e 120° o 0
W B € 3 0 W § -l ok GHH el
faadia fewm o i 31 59k BoRa®y Al STl
1 Pl TRT-AM I &+ TR el 2
F

/
F<—=B+—> (e—++ +>)=0
AN
@ F (@)

BF, 37 (%) 394 fgyd @1 fA&q0 (@) qRomHE
feya smguf &1 fFEq0

3MET, NH, e NF, o 3TU[31l &1 Teh U=
SRR | <A Aupe R et B R,
TS eSS o TRATY] W Teh Thih! Teiae= ™
Sufterd BT 21 Bleliter ofeia, fagq smomershan
qESSE KT orden wAfue Bt €, W NH,
gfomHt fgga el (4.9 x 10°°° Cm) NF, o fgya
ot (0.80 x 10°° Cm) = 37U tfueh gl &1 T
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T & o NH, ¥ Teeis T W Sufierd THTh!
Seiae ITH 1 Hheeh Tgyd S0l o N— F 3T ok
faya-smeont o5 aftomHt faya-smeet &t fauda faen §
Il 81 ek T5yE STHYl USThT o g o R
N-F 3Tay-3Teul o IRt fgya-3meet o ga@
1 H HIAT 2| Tk Fera®d NF, o 310 1 fggd

WTIT%I
! V!
N S

NF, & qftomdt fgya-smeof
=0.80 x 10°Cm

NH, # uftomt fgya et
=4.90 x 10°Cm

T A ok fgya ST i "R 4.5 | fear o 21

o9 R gegdrst sty H onfde smafte
AU il ®, SH YhR @R ey § ot a1
TEEAS a0 Bl 81 AR el oh SR

e fagm

Hegarst @0 &1 fae=d N (Fajans) A
foretferfn o & STar -
® A ok STHR ok T qAT FMIA oh STHR
TG W A 6 o Feadrst a0 | gig
Bt /1
® yARE TA HBUMEH W AEY HI A d@T o
AR e & Tegast de ¥ gy et 2
® AN TR AT E oF HARH H | 39 &
HT YA ST ik B 7, foe
SolaRieh o &R de1 & ga1 eigsti oh
W?W%Wnsznpﬁ Y TUET
Fehuo Gqel o STEY (n - 1) dns® B B
R, SROTE oh Soieeal 3Teel skl STeh{td i
IU e Hl 1 Hold: Sk HeA STERT Shi HE Sl
B TE Wfehan wewsl ey v o ey ¢, o 9
ARl o HeA Sl STeRT Sl | Ifg el 81 e
i YAT-F], UM 1 o] a1 UM oh gal oh
A A o %R €, S fwferd &9 9 fordt smafes
T 1 TEHANR o Uiavrd i i e

AR 4.5 S T RN ok fgga-mgut

U T YhR ISR fgga-smgut TRt
(AB)
HF 1.78 kieea
HCl 1.07 kiseea
HBr 0.79 kiseea
HI 0.38 kiseea
H, 0 RileE
(AB,)
H,0 1.85 LS
H,S 0.95 LS
CO, 0 kiseea
(AB,)
NH, 1.47 rewane-foafae
NF, 0.23 rewane-foafae
BF, 0 [ERLE LIRS LR
(AB))
CH, 0 EGEavce]
CHCL, 1.04 EGEavce]
CCl, 0 EGEavce]
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4.4 QIATSTRdT ShivT ST ITH
ufaersur fagia

ST Tt ST T §, gH STRON S0 1 3Tehfd
1 oaen ° orHe @) ol wH € 0. e fagi
HEGArS SThid &l I9eH o Ay U T HrEifary
I AT 71 I fafer ggem 9 1940 o fasifas
qel died (Sidgwick and Powell) - TRHI[SA ok
el 191§ Sufer TeRi FrEl & e g
I fohaneti o oMaR R gfauifed &t offl 59 fafy
Sl ArEad au feredt (Nyholm and Gillespie) q REN
1957 ® iR eiferer faenfaa qen genfua femam)

ot w@. g 0. 3. fagia @t gevy grond & -

® 37U I ATHIA, HET W] oh STIURT Ifeerd
T o g (T ST SR )
1 g T A w2

o e R e
e
Sﬁfﬁfﬁ Y (Electron Cloud) W R UMHh S IEN
B B

o 9 TomR o fafm H T ferfr  smfer
BH @1 I I B, STHeh womawy S
Jfqerdol &1 ¥ %Y 8| 39 feafg o 376 7
sAfermam i eIt 2l

®  TANIHA-HIY HI Tk el o &G H T S €
N Sl ™ el (Spherical) G W TH
TR W arferhad g8 W fee g )

®  TEEY HI Uh Tehel seiaA I7H o &Y H qefl
3T ggeTEY o I A1 q Sl Il hl Tha
YW T HEHA @ B

* IR U & F A IAfYFH ATTR TS G
IgTr S Tk, @ 39 feafq o & wE. € W, e
Higel UE Yedeh GOl R @ gl 21

TSR Tl ok ool UdeRduT 2= fepamd -

fefiaa w0 o Tedt 8-

ThTh! YH - ThToh! JH > TeHIh! JH - el I >

(Ip) (Ip) (Ip) (Ip)
> Al T - a3
(bp) (bp)

113

TEE qo feredt 7 golagii o TshTs! Il qe
STE I oF HE<erqUl STaRl i SATEAT hid gU . TH.
3 W R Hied ® gUR fwan wwehl soleed g
Sheld WY W AT (Localised) Bd €, Wellh
Yok STt T < WHET o oY Hewifid g 2l
31q: fordll 10 o STrall Sl T8 1 STUET TehToh!
T AT T R § | 3Heh Horeaey Uehieh| Seiaei
T o S Tkl FrH-TE R 0 qen et -
afrelelt T T TN STk FiieR ol gl €1 S Wit
el o HRT 3T0] Ht Gefad eMekfa | fa=rar g
@ 1 9] o oTee vl ol Sfaw on S

. T 3 f. AR Aied &I WeHd ¥ U Fi
ST STl o1 JaA™ o oh fofg STopstl i
< gfort o sfer S 28—

@ o a7y, fer St Ry WS oft TRt

T 3uftera wE e 2
(i) o 3707, FTeR Shglia URHTU WX Ueh o1 Tk ©

atfereh TeRtent g Sufiera g 2

qRolt 4.6 H Tenteh! JIERfEd hard T A o
AN 3T el I i AT T AB UHR o TS
gl erer ST ki senfufEl <9iE T €1 Wrol 4.7
H 5w 37 WA AU qe Al 6 sefhfa 9w 2,
S Teh Sl TR W T A1 U G 3ifereh Thehl I
Iufkerd eid 21 WROM 4.8 3{upe shi st o faeqon
(Distortion) %! =&l STl 2|

I "Rt 4.6 H <9I T €, AB,, AB,, AB,,
AB,, T AB, YR o MMt o s o S
TH] A T =R IR S JTHI a1 B WA hi
el HAY: TH YRR - @k, i guad,
TIqoheeh g, e -l aun sewashia|
TH YR @I SAfEfE BF, (AB,), CH, (AB,) @l
PCl, (AB,) 33T BT T St €1 39 Topef i
sifafaal @1 fig-S<t (Ball-stick) #iedl g™ <

wefSTa fRam T B
180° 00°
120°
BF; CH, PCly

BeCl,

foT 4.8 for1 TTH1 7 oI hRIT WHIY JH ST BT
s
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e fagm

TR 4.6 ThIh FTAIET FHigd UTHTI] Jokd LT i Sriafe

ESEARRe TSR Tl 3MUTTah IETEUT
Edlk:e) i ST wrfafa

180°

2 L a N B—A—B BeCl,, HgCl,
EeCip| EeCip|

3 BF;

CH,,NH,

4

5 PCly

6 SF,

* S [l w1 YA hael HYUl ST 1 T o few feman wan ®; A evered w1 Y <@ €
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115

ARUMT 4.7 FO T UL /ATTA St MRfaatr (waata), T7or Fgia WaTy W T o Tk § Afah
TeRTah! g I Sufterd )

3T H
TR

-
Ht &

TehTeht Tl
Ht &

AT

TR

ABE

LSl

ABE

LEEQMIERERIEE

NH

ABE

272

LU

H,0

2

AB,E

SF,

AB.E

3772

CIF,

3

AB.E

ELRENIEE]

BrF,

AB,E

472

o T

XeF,
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e fagm

WRUT 4,8 IMEER-TH AT TehToh! ITH ST FS S0 Tt TR

i STaEAT

w9 Wl W&

TR 3Tehfd

i ST

AB.E

ABE

272

4 1 O Tl B8
.S.
PN 7N

oo 119.5° &&° O

Ugifaer dR W gHHT 3Tl
formToiT T S e,
E | Ig 319 HeT g3 Ao
V37T 1 Bl €1 THeRT HROT
T% © foF THTRT gro-eTeeh g
o o9 Gfaeyul, STeE -
STaet I giaehsor g et
I IREOT i STUET Hal Aok
B €| HoTerey STEY Hi0T
TE 1200 W ¥THEI 119.5° @
ST B

IS THTRT A o TIM TR TR
B, d S HT S
SO B, W TR Th
TR T SuRted 1 ey
ThTh! JH-TEH g o o
YiaRuu o HRO (S STEE
ST T T T A
BT 21 sl i o <fter eTrery
FHIU 109-5° § FEHI 107° &I
S R

Ifs gt st grH-aTeeh 3w
BN, T 379 i BT TJHTR I
BT, W & THEI I R
IR o HRU THRT SMHR
faghd aqsFa®a a1 RO
e Il B1 TTHT FHRU T8
2 fr THE FE-TmE T
FiaehuT STEEl JH-eTEH
T STeT 31 B B 39 YR,
&Y R0 109.5° H FEHT 104.5°
w® S R
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av o g e A wwe A v e e
Core w 9@t Gel T Eale e
AB,E 4 1 . cpeft ST (%) 7 Im Aafia feafa
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