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CHEMICAL BONDING AND MOLECULAR STRUCTURE
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TS, AEET qal Afvash  GXe

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
TeE W €9 9 Harmee A <4 H g% 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
ORI T AMHgad) q aIRl heehi o &9 H
frefua fean s wel | ifuswan o8 Solee
afed & Hehd 21 S8 7 oft 7 5 3 o1l ol
T o 331 Al W SUTEd eI ©, S aheid 3Afte i
IR T ¥ R WA B T YRR Fiieaq & Ol He
H Iufeerd Tohel Solaeid 59 o Tk i R e T
2, St Scp 6 | 5H % oT8l FHl W TH-TH
TR SUfted ®d €| TRl 1 T8 o UHh
o sl fa=ma fefra & 21 oge 3 T
AR o foh qeATY] T qEEiTes ey gr
T BT 70 TR 3Tk Rl U i B | Sl
& fau— difeqw wd sk ¥ difeqq o9 T
TAR FARIA 1 TSl oY ST T 3T
W FXAT & qA FARH Tk TOaR W T ST
TRt sreesh Aff e 7, erufq Gifem e (Na')
T FAREE A (CI) 90 1 31T SR (S9-
Cl,, H,, F,, 31%) H TCATO[eT # 3Tey TRER sedei
1 gewreH g1 i g €1 59 uferan grT 5 sTopet
o THIY] Ueh STEl T 3Tk STeedl Wi whid R
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WA Hoheadl &l gEIfaa foran, 9= g9 Udie
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YA T RO oF Sie STRUU o hoeaed
fffa sty =t ‘é@\ﬂw €Y’ (Electrovalent
Bond) &1 9™ f&& T 39 YR dgd Al
(Electrovalency) 3T& 9 IYFEA ATET i S'OI—TIS'&IBI
1 WA o SR Bl 81 3Td: hiewaH i EHH
A HAISTehdl B €, STelfeh AR i SRUTcHeh FTSTehdl
T 2

Tl TMIARUT §R 3T 1 -1 a2 7 feh
foreeclta Aifiehl o a1 & 9N o 3o HeheuaTd
T afmgﬁ?h (Postulates) W 3TERd %\‘I A
AlfiTeh] oh SHORN i THZH qU1 STeh! hAag & o
FHiUd o foul ¥ SeoiEdg gerd et @y &
Y I=H 3@ qeF h W iR A ® R emew
iR ST STAURONSA o 3TTEY T |

4.1.1 3t=er =W (Octet Rule)

1 1916 H HiEd A Y 1 TN F o=
THEE G o Tk "yl fagid i fasfad
e 38 ‘TraTafteR TEeE W e eRT Tagia’
el W1 21 39 Tagid o TR, WATSH 1 GaeH
AN SoleeMl o Ush T § TE WHY] W
TGO oF GRI STl GASIeh ol o HguTsH
(Sharing) % R Tl €1 39 Wik § WA 31
GAISTehdl 191 § 3k Wil Hid &1 28 * ereeen e’
Fed 2l

4.1.2 GEEAST T

T 1919 § ATER 7 oEw Afwdifdet § wutem
TRl 3= feeR =1 3Tseeh i STAYROT &1 TRAM
fpen qen ‘weHASE STEY’ (Covalent Bond) b1
T R RS- TeR % fagid w FdE e
(CL) T4 o 3T ¥ FHA S Fehal 2| FAA
AT 1 TR TR [Nel3s® 3p° B, 1o
FARH AT § A o fa=m &1 9 & & foag
T SeldeA 1 A 21 Cl, 3] o o i & FARA
AT o ST Teh el I oh WeWSH o &Y
o e ST Ghdl B1 39 UhA § S S wRA]
TR 3o g7 H Th-Ts Soiaed i areH
F T T Tk e HIT FHAE Ip T,
AN 1 ereeen fa=me W T o 2
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TEt fog soeRl & Trefua wta €1 3 geEn
311 Ul < forw off ofgd foig Seamd foedt <
Tohdt &, f e g ool TCATY] qHe e =
8 Thd 21 38 forw g fram frefafea €
* TYIAF AEY T HI WAMRT F HHA TH
TR T & TEWSH & hotwy Bl Bl
* YW TN T Y% WA Heded T A
TH-TF Soie 1 ANEH odl 2l
® SOl oh WEWISH o Hela®d WY B T
TRATY] Y W B9 o Sepee 9 gy
F o €
Y YR, S qAT HIeA HARIGEE oh T[T
e 25 P 1 9 5 YRR e R A

€3
- -

H TR SeeRTAl 1 e

A A FR FANA AT
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qel SIS SRS U el 2| W B
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ST wEed B FE AR H AR o
ag- IS (Multiple Bonds) Iqfeerd _E?I?T%I a’g’—?ﬁlﬁﬁﬁ
o1 fmtor < et oF wem uw § oifud ot
T o TEHSH o ThoRa®y gl &1 &1 UTaTureil &
Te gfg ar olai gl ol WEWISH BT ¢, o
Ik o<1 Rl WEEAISH 3Teer ‘fg-a1mee’ (Double
Bond) HEATAT &1 SIENY— HTeH TE- AFES
U A HEA qel SATedieM  WRETS oh Hew
fg-armay Sufted g 2
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e b W A fehe AL o Wi evetea
&~ 3 914 FT 9 BH W WA & 5= gft
SAFHl 1 Toawur eTafua weTsh Seae gl
o &9 § qo1 9l TS w1 F@A o T o
A B S 2

qEra: 9 H =JAad foRq SRR el
TRATY] S AT ShT T U1 81 STEge qel
TS o TLHT] WILROTAAT STqeel T (Ter-
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HHIT: AL AT HIeH hed W] & &9 §
o smim

Tkl el o fou Hewifed selaeia 3 forem
o YA ¥ Seiaeid gOHI hl ST A1 @ -
e 3 fu fha S € a1 o Tt oA
T oh &9 H Td &1 SR SAEvIHdl T ¢
o y&® AEfyd WA | Solael ol sfde
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(T=®) U B SN FS AU3T q1 A F
o5d fag wweel il groft 4.1 § o @ 2l
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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 weaTY] R Iufierd 7 et R STA W o g
2| ETeiTeh Teieh TRHIT] W WhiHel STeT S S Hehel
2| TEIHI[E 370] 1 S ok TRl TRaTy] W Sufer
e STEYT A S Tehdl €1 SRS 0]
3T oh ToRdl TXAIY] W Ifeerd HiHa STeel Sl 3Hh
fomifera (Isolated) feerfa (eTeiq qa TXATY] ofereen)
T Gl Seiael ohi ol WA Tl ogd aa §
THIY] 1 YA SoaHl i T@ ok 3R F &I H
uRRenfera e S Tehar €1 39 39 YRR Stfyerer fapan
ST -
R A | WA oo e )
S T R
1| eeiferd (F@wiST)
_E[Wﬁﬁ%ﬂw}
ThiHE STEET 1 TR 56 STEURUM T STHRd
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Wﬁsﬂw%@ﬁw%—
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e | gW fafgd &k O WH] W HiHA @S
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:6—4—%(4)20
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1
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Tel W &AM 7 9 91 e 7 foh wida e,
3] § IRdfaeh e YUHA he el i € -
GTE § GOSN TR ST Rl S © A0 H HaArSThdl
TR R ATl T o e ferdt 81 wid
3Tl 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 ameniia €, food ansfaa uwwamoEy &
e TSR o WIS WA ®T § Eiar 8

4.1.5 oT=eh THam i EHT

Tafy eres oM oreid STAnT ©, wg T8 9ed o]
T a1 ST Tehal B1 9% B &Y @ A6 R 5
g omad & dwi W AN e ® qen sy
TS AMMTeh! 1 TS 1 THFH | ST B
B a1 T % A YE SAueE g

G UTHTUL RT 3TYUT 3T=eh

T Afehl o g WA & W AR Sufkerd
THRAl T @ S U A Tl B TE qEud: S
Tl ok TR | Fran 7, Y et seieeAl i
A =R ¥ %W B 81 3@ ok fAU- LiCl, BeH,
T BCl, T T

Cl
Li:Cl. H:Be:H.Cl:B:Cl
&1 W Li, Be 991 B % GAIShdl Siail &1
T HAY: 1, 2 91 3 81 3@ YR o 3 M
AICI, T BF,
fauw Eﬁiﬁj'_-f (Odd-Electron) 3107
37 AU o sl 1 et e fam| (Odd)
B B (SU—EfeF RS, NO 91 T8esH <13-
HlF1EE, NO,), W |+t W] 31k = <1 e
TEl T U
e
gaTa (Expanded) 3T%ch
3fTed HROM o dER qAT $Heh 3T o 37adi o dxell
T oY o flu 3s @ 3p Hewehl 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 ¥ fo ores oM Sepe W w1
TR SAfhad W AeRd €, Wy 5o Sehe
T (S9— SHEMA don foreld) el qen
T W off waf g ® aen e difien
AT T S XeF,, KrF,, XeOF, S|

° e fagid 1] 1 epfa Ty & w2l

®  IT 3] HI FHoll, G ITk WU TAMAS K
TR H pw o Hend 7l 2l 2l

4.2 ITATTR AT JEA WA TS

ST TEY foR= 1 Hide a0 TEH STEHERI |

7 Frehe Frieneral @ T 59 e o1 foe & &9

¥ fAfafaa qei fadt som-

* 3T WAV W Hafyd oMl Td FOMEAl oh
I T AT qefl

®  YEIFl Ud HUMEH i 3 H Fafked gH &1
fafy, srefq freela Aifies =1 sTas (Lattice)
a8 w1 faful

e fagm

YA T T SRR, Tefq IS 9RHTT]
T 9 UF A UF 9 s ol o fsheE g
HO=1 Bl €1 S bR S AT g1 Selereq TR0l
HE Y RO U B 2

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 H
TH] G Teh Soiaed TR0l hid o Hoa®d ar
el Tt IRede @ (Theh 3) | Seigei afe gfehan
ST ST ST & Wehell T TEA SR A
ea SO & Bl B geiee-olfe o hereaey
B ATC HS-9REdd 1 KU T Soiee a4l
(Electron Affinity) B %I

g e ¢ & smate sy = smam
et qur stieea T SRl wfer gt
Tl ATl o St oTfde Wt ¥ S g

AfeRTe AR AMTRI o oM e aell
Y qe1 RO Aulfeaes dwdl § M9 g ®1 |
srenfeash a<al @ S 9Ten STHIHIH 3TF U 2T9aI
21 IE 3F AT H g % w9 H Bl B

A AfTen] o fhed § oFeEE 991 Bome
fforfa w9 o frafig 9 9 saftad @ 213 3H
H@quf I} (Coulombic Interaction) 9 g
TR S @d 1 3P o SR Sok 9= (Pack-
ing) W T 311 HRON o MER R & Aifies fafq=
freea A o ferefad 89 81 Seew &
fou—wifeaq setEe, NaCl (@S 9%) &1 fhea
e A 9 T R

5 2 P
A , >
H—F
y N T
\}" y ) )—
\’ -
,\)‘ prs P
»
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AR 3 o fau soreR Afer Tded 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) 71 ! seiaeH
wfe Tl sheel ~348.7 kJ mol ' &1 3 < 1
M 147.1 kJ Bl €1 € URAM (Value) Hifgaw
FANES oh Toer Seieh Toedl o O (-788 J) &
aTden stfre gfaufid eidt €1 36t JhR Tol geRAi o
e B ol Sl SN Sofl © el 3ffush el 2l
ara: Tt amafyes difier & Tenfae =1 U
M 36 A & foRe e Tt F W
frdfr adt §, 7 fop et avereern ® 5@ smafaw
wiivia gRY effaee writa x|

<fer At Afitenl o foem § Sorn Teedt
Tewaqul aftert fumht 7; ora: o=y, &0 9@ faug o
FD 3R AR W Y|

4.2.1 STAek TS (SATeTeh SHet)

forett smafer 3@ o T WA iR w0
JEXAT § TWHEH oA H YU® id o U
MEYIH Foll kI 3H AR i SeTeh T
TEd &1 SIEWN & fau— NaCl &1 Sefh oo
788 kJ mol' 2| zHH Y TE B T wh Al 3™
NaCl ! T& Hidl Na'(g) 9 T Hid Cl(g) ¥ oTd
T T JUF T oF AT 788 kJ Sl i STTE¥TR
B 21

39 gfep § faudia 1aeT et oAl | SRk
T AT THE SAAY A AFA H HIH T TeA-gHl
g1 o 21 Hfek 3 e fifadia g ®, em:
hael STEHUT qT faemsoT Sl i == foram 9 &1
SeTeh Tl 1 IReher & G949 e 21 TR
sfafa @ Gafed +Rel o1 off 390 gfmfera &
T B
4.3 AT UTe(A
43,1 MG TS
ferelt o107 § srafera wTATOLeH o feRl o St
AT X ‘TS TalTg | Theeldt g1 STee e
TegHt, TRt foada aen s faad (Elec-
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tron Diffraction) faferai =1 g 9 @ &1 S
21 T qHAhl 1 SEIA A S wensl § i
STETHA I 1 Yeh TLATY] TS -TaTg § AR <l
g (foa 4.1)| TeEdst em&y o Yol W]
NS 3T CAM] HT  GEHas e’ weend 7
et araen o fwdt wHT o e, S
W= UAIU] o RIS o WUeh ¥ BT €, i freen
SHeh! HEEASH F5eam art STt §1 Fegarst e
T & A § STEfed S UHEY WAV o o i

Ty Iy

| ! I
1 | l
|

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

A B
ferd 4.1: GgqaISlt 19 AB H 374 TTas

R=r,+rg, 8T R SW‘UHW?\HQNrAarB

FAV: A 9 B WA Ht qeqai e g
T 1 ST AT B 2| aretarer e FTstia
araReT ¥ WS hIvT |iEd URHTI] 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 e TF aieiare g
3 & g9 FARNT S T FT 3R 37d T &
(ro, T r, FG: FeETA 3R Gegare e
39rld €)1
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FD Thd, fg qon 1 emael &1 siiwa ofareat
ol 42 B @ R ¥ F5 W st w1 oTey
Sfareal RO 4.3 § § E T, S Fo wE= aw
%1 Heqdsh et 9ol 4.4 § wHEg &1 T B

4.3.2 3TST—<hITT

forelt 310] o6 Shsld TRHTY] o STTEU IUfeerd STae
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 © qe Wi AR o SegH
faferl grr o fepan STar €1 STeier hiv 319 o el
TRATY] ok MU 3tifeeal o faawor & SRl <
21 ord: THY e eruy/Sifeel 3P Wi i i
FH o gerEar et §1 S-St o 319 § H-O-H
e I H1 T IR Fefaa fhar smar 2
HOR

PN
H H

4.3.3 3eer TEedt
et fearfa o < wATpet o dte fafire sl o T
el i e o TeTq Teaeh Sl bl * 3Tere Toedt’
#ed 81 TEY T %1 WE kJ mol ' Bl Bl
I — BIZSISH o 310 § H - H 3T/l shi 3Tee]
et 435.8 kJ mol ' Bl §, @i
H,(g) — H(g) + H(g); A,H® = 435.8 kJ mol '
T YHR, SgaTEe O WS (M- O,
T N,) ok foq stee Toedt g
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 § for Afg ereer fase oo
atfues ®, al ey 31feesh Yeiet BT HCL S Te favm

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 SEomed-H,0 v ¥ & O-H
el o faesad 7 Mavad St que T )

e fagm

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

e T WEEAST 2ATael TaTg
UchT (pm)
O-H 96
C-H 107
N-O 136
c-0 143
C-N 143
¥ 154
Cc=0 121
N=0 157
c=C 133
C=N 138
C=N 116
C=C 120

ARUT 4.3 T WET VRN wt ST FangAr

3707 TS TaTS
(pm)
H, (H - H) 74
F,(F-F) 144
Cl, (C1-Cl) 199
Br, (Br - Br) 228
L,I-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 Breumd™ 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 fou wehe 3 off 3@)
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TS, AEET qal Afvash  GXe

H,0(g) — H(g) + OH(g); A H} = 502 kJ mol '

OH(g) — H(g) + O(g); A, Hy = 427 kJ mol
AHHH | iR 7% <eriar § fo afafda et
RfEafd & w0 fgd@ O - H o1&y ¥ $s aRadd
T 31 7 HRO1 € o O — H 31ey &1 et faf=
gl (- C,H.OH UgHTeT) den wiat # o= gielt
21 THITTT SEURATULER 27Ul W Wieq areram 3iiee
MEET SHell T0eh IS T WANT fepam Srem &1 29
W s o foIT opet e oo qeedt o A
foeafea emeel ) " g fawfsa feman s 21
ITE o fau— S 310 § O — H & i
fra sTree Tt
502 + 427

2

=464.5 kJ mol

434 IMET hife
HEGAST A6 i og@ @ o AR fowdt
3707 | Y URHTOL oF W MMl shi WET e
T:l'ﬁﬁ‘(Bond Order)mﬁlma?m— H,
(foed s wewfom et g™ ©), o, (o =
Teuiea e W B ©) ao N, (fFEd 3=
TEISId T9e I Bt €) W ST hife FHA: 1,
2 @ 3 2?1 T YHR CO H, Sl W e q
TS ok s i TEferd g €, ey whife 3
Z1 N, 1 Y HIfe 3 T a1 38H1 A H® A 946
kJ mol ¥, S f&Et fg-wmmeia o) & faw
Faifes 2|

AU S0l AT STl B ITee whife
TUE Tt §1 SEeXur & few- F, @ar oF #
e wife 1 71

T U N,, CO AT NO' i 3Tl whife 3
21 3uTei & Tt R WEER o T U SueEnh
AT TEhse 98 ¢ foh sMeig-hife aga u s
Tedt st ¢, et orEe wag wed B

43,5 TTAE HEATT

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 fefya fean s
el 8-

%Q@ © ]‘9{0 \Q@ O ’%:o
\V/ \@ < > / \@
:0: Yor o -0

I D |

N7

&N,
& / \O)
0 O

I

forg 4.3 0, o7 &1 SR QLA [Feer 1 9 1 3 fafeq
(Canonical) &Y 914 &, STafer GeaqT I RIS
T (Resonance Hybrid) &9 geifdl 8]

T 21 GEstl § Uk O — O Tehdl 31eY a1 Teh
0 = O fgarier Sufeerd &1 O — O Tkt qen fgataieli 1
T S ASTgal HH9T: 148 pm @ 121 pm 2|
T g 9w § fF 0, o H M 0 -0
ST S TaTE Th THE 128 pm B g1 3F: O,
310] H SRS - TSI 3T, Tehel qen fgaTrael o1
Heerdt &1 o1 ST ofgd SISt [ 9o 11 6 § i
off T HE O, 319 ol F1&fud Fal L Fehell|

0, S8 STUETl &1 STEfas T Hl T HA
= foq SIRGIE YHeUdl (Resonance Concept) Eq
T foha TN $6 Hed oF ITTEAN S Rt
30T Al Shelel Teh 3@ GToMT gRT Frafua &t
forar < weR, @ WUE e, ATl @t wuE
Waﬁmﬁ%ﬁwanonicanma?
®q U feet st 21 37 fafeq gt &1 o
HHT (Resonance Hybrid) 3] @1 ar«fas feefd
1 Frefud w3 21 o1@: 0, H ST J WA (1
9 11) ST fafeq GwaAd € den St Ghfla &9
(HT=FT 111) SHeh! ardfaeh STl ol Fefid s 2|
AR I I T ATt AR GRS S @) e
3T AT e SEATFAES Y] TR L= ok |
3T IR &
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IETEIUT 4.3
COY A &! W& &l &A@ IR g1
Hifs|
&
e qAT SIS WS oh HeA & Tkl
3TEY T Toh f5-TEY 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 Fwmet (@ I, do0 1) &
TR HehY oh &Y | 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
ISTETT 4.4

CO, 31U] T HEAT i A Hi

&

CO, o Y § HeT-ATfIS 3Tee i Aarg
%1 AR W 115 pm €1 QH shieH-
STFESH fg-3TeY (C = O) T HIA-STRdTS
HreTeier (C = 0) T ATedl HAA: 121 pm Al
110 pm &l CO, & i~ oo  3TaieT
S (115 pm), (C = O) T (C =0) i I
ATgal o o= Bl 71 399 I T el § R
CO, 3] %! ar&dfersh HT=1 i hael Teh 39
G o STUR W YRR &l fohan s dehanl
3q: IE SAEvTsh & =l € foh s9eh forg weh 9
AAfesh oE@ WA fat S den co, &t
T Al 3 fafed st (1, 11 @@ 100) o6
Yot oh &9 | YRR fRar S

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

I 11§ 11
ferT 4.5 Co, o719 # STgAIR =AW 1, 10, a9 1T
di fafga weamrat 1 qord 21

e fagm

WET & | °9g HEl ST Gehdl & 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 w1 B 2

TR Fehoodl ¥ Fefed o3 difaan €, foam
e e B Sl TR0l @ TR

* grxa ¥ fafed WISt &1 &z At
&l g 1

o Um & B T o] w "W o fou
fordt fafeq w1 & &9 o Iufted T
8, Steifer 31 T fenelt gl ferfea weemn
1 ST =

o fofed Gt § wee™al (Shiel a i)
o TET U SH oTel | S| i 9
T g 2

* gr«fa® Y H 0 HI had Uk &l
Bl Tl SH had TH g WA 5N
e &t feman s Fehar 21

4.3.6 ITHAL-YAUTAT

ot emmeier o1 W fawmd oAt =1 TeEAST g
T Ry feufa ¥1 Wy ardd H wiE ot ewere A
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
T T <A WA 5 99 €9 9 TR g
21 Heh IRUTHEIEY el 8 & GHM AR
3% Her § Sufterd ET B T UK WK e
‘STYFT FegaArS STy’ HE ¢ 39 faufid HF
S fovm TR o] o < wAmst o s gaifea
TR I TSN #1 SR faenf @ S €,
iR TSI 1 forR[q SRUMHeR T BIEGISI i STU&l
affuss eIt 21 38 whR fffd H-F 1ey T e
TEHASE e B
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TS, AEET qal Afvash  GXe

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

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

foya sl (u) = STeT (Q)x STl YoFFRRTT i
EUNY

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

1D = 3.33564 x 10°°C m

SRl W C Fed qe m HX 2l

3Eeh T fgya el ue wfew wfd €1 W
o OR T TF BR IR gR A < €, forgem
qesd Tl FoTeash ohg R feerd giar @ qen s faw
A S5 1 3R @ Tl 81 W WEA ¥ fgya
3TUl bl YRR ST0] &1 SEd WAl o SW g
TR () g E S B AR HT w7 H
TeAE R W SR 3 Homers fR W g @)
I & feu— HF ¥ fgya ool 1 39 YR 20
S Tkl &

+—.
H—F:

TE IR 3] § IR T o dqald i e
TaeTal 81 e Sy i e diX i feen fgya
ol o |iew 1 uEies e o faoda 2

TEAE[H AU | gy STevl et STae oh
o faya, f * erreier ayrepof’ shet man €, R & fsf
w® @t fR wa ?1 w@ 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 aferd &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-T T I B

H H
N — N\
0O — O+—
) (@)
ey Tyt qfeom fgga st

Fd fgga smel, p=1.85D
= 1.85x 3.33564 x 10°°C m
=6.17%x10° Cm
BeF, & fort fgya ool 1 74 9= & 2
TH THieT B € R 39 oty ® I wHe ene fgy
faudia faen & & € don Tw S & 99 H gHw
(Cancel) X =Gl %I

F—Be—F (¢— + +—)
“—t+ +—>
BeF, 310] H BeF, 310] &1 &al
S-St fgya sl

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

/
F<—=B+—> (e—++ +>)=0
AN
@ F (@)

BF, 37 (%) 394 fgyd @1 fA&q0 (@) qRomHE
feya sl &1 fF&q0

3MET, NH, e NF, o 3TU[31l &1 Teh U=
SREX0T | <A Aupe R et B R,
T8 eSS o WA W TH THH! TR I
Sufterd BT 21 Bleliter ofeia, fagq smomershan
qESSE KT erden eAfeek Bt €, Wg NH,
gfomHt fgga el (4.9 x 10°°° Cm) NF, o fgya
3ot (0.80 x 10°° Cm) = 37deN 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 fgya-smeet @t fauda faen
I €1 e fgyd STovl TR SoieRi g o R
N-F 3Tay-3Teul o IRt fgya-3meet o ga@
1 H AT 2| THh Ferea®d NF, o 310 1 fgyd

ol 9 B 2l

IQ I I
A

H

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 Bl ®, SH YhR @ €y § ot e
TEEAS a0l Bl g1 A M€l oh SR

e fagm

Hegarst @0 &1 fae=d N (Fajans) A
frefafea fadl & STER ®i-
® A ok STHR ok T qAT FIMI oh STHR ok
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 qe & ga1 eigsti ok
W?W%Wnsznpﬁ Y STUET
Tehuu Gqel o STEY (n - 1) dns® B B
¥, FEOMIA oh Solaed STeRT hl SThTId
IU e hl 1 Hold: Sk HeA SAORT Shi | Sl
B TR feha Tewash Se v o ey ¢, T €
AeRi o HeA SrMIA STERT Sl | Ifg Bl B e
i YA, UM ! o] a1 UM ok gavl oh
A SIS o e €, S fwferd w9 9 Rt smafes
T h1 TEHANER o Uiaed i i e

AR 4.5 F TAHT 0RN ok fgga-mgut

U T YhR ISR fgga-smgut TRt
(AB)
HF 1.78 fieco
HC1 1.07 Faw
HBr 0.79 Faw
HI 0.38 faw
H, 0 RileE
(AB,)
H,0 1.85 el
H,S 0.95 el
Co, 0 fitecy
(AB,)
NH, 1.47 Pramay-foatae
NF, 0.23 Pramae-fuafae
BF, 0 PramAdE-awad
(AB,)
CH, 0 EGEavce]
CHCL, 1.04 FJOHCR
ccl, 0 EGEavce]
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TS, AEET qal Afvash  GXe

4.4 QIATSTRdT ShivT ST ITH
ufaersur fagia

ST T ST T §, gH TSRO S0 1 TR
1 oaen ° orHe @) ol wH € 0. e fagi
e 3Bl 1 GHeH & T Uk et ety
I AT 71 I fafer ggem 9 1940 o fasifas
qel died (Sidgwick and Powell) - TRHI[SA ok
TeroreR BT SR e T & < wfE
I fohaneti o oMaR R gfauifed &t offl 59 fafy
Sl ArEaM au feredt (Nyholm and Gillespie) q REN
1957 ® IR eiferer faenfaa qen genfua femam)

o, . & W, o, fagi w genm awomt ¥

® 37U I ATHIA, HET W] oF STIUR IUfeerd
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  saer
BH 1 I L B, STHeh womawy S
Jfqerdol 1 ¥ %Y 8| 39 feafa § 376 7
sAfermam i eIt 2l

®  TANSIHA-HIY HI Th el & &G H T S ©
T Sl ™ el (Spherical) Hd8 W TH
TR W arferhad g0 W feer g )

®  TEEY Hl Uh Tehel seiaA 9 oh &Y H qefl
TH SgITEY o < A A Serded I ol Thd
YW T HEH @ 2

* IR U W J A SAYF ATTE TS G
T S o, d 39 feufa § ot TE. € 91 e
Higel UE Yedeh GOl R @ gl 21

TSR Al ok sftel UfdeRduT 2= fepard -

fefiaa w0 o Tedt 8-

THTh! YH - ThToh! JH > THIh! JH - e g >

(Ip) (Ip) (Ip) (Ip)
> 3TEet I - oAEE I
(bp) (bp)

113

TEE qon feredt 7 golagii o Tshieh! Il qe
STE I oF HE<erqUl STaRl i SATEAT hid gU . TH.
3 W R Hied ® gUR fwan Uwehl soleed g
Sheld WY W AT (Localised) Bd €, Wellh
Yok STt T < WHET o oY Hewifid g 2l
31q: fordll 10 o STrall SeioR(a T8 i STUET TehToh!
T 31feeh TM =R &1 $Hoh hoRa®q Tehidh! ol
T o S Tkl FrH-TE R 0 qen et -
afrelelt T T TN STk FiieR ol gl €1 S Wit
el o HROT 3T0] Ht Gefad eeRfd | fa=rar gt
@ T 9] o oTee vl ol ¥ o1 S B

. T 3 f. AR Aied & WEEdl ¥ U &
ST STl o1 JaTA™ @ oh fold STogsTl i
< gfort o sfer S 28—

@ o o7y, fer Sl ey WS oft TRt

T Sufeerd TE g 2
(i) o 3707, FTeR Shgi™ URHTU WX Ueh o1 Ueh ©

atfres TeRteRt I Sufeera g 21

ARt 4.6 H Tenteh! JIERfEd hard 9T A o
AN 3T oA JTHI i AT Tl AB UHR o TS
gl erer ST ki senfufEl <9iE T €1 wrolt 4.7
H 5w 37 WA AR qe Al ) ety 9w 2,
STeR eI TR W U A1 U § Aok Tahiht
Iufeerd eid 21 WROM 4.8 3Yupe shi st o faeqon
(Distortion) i =& & 2l

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

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

BeCl,

foT 4.8 for1 TTH1 7 oI hRIT WHIY JH ST BT
swpiaar
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TR 4.6 ThIh FTAIET FHigd UTHTI] Jokd LT i Sriafe

e fagm

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,

* O @IS 1 SN Sheel WU SMpTd whi WA o g e wen ®; A ereel i T <win ©)
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TS, AEET qal Afvash  GXe 115

ARUMT 4.7 FO T UL /ATIA St MRfaatr (wafata), T7or FHga WAy W Tk o Th § A
TeRTah! g I Sufterd )

Hi A&

R Ht & Ht AT

AB,E 2 1 ac S & SO,, O,

ABE 3 1 . Trerivia fafust NH,

ABE, 3 2 B T-3THTd CIF,

ABE 5 1 B S BIF,

AB,E

A = T AHde XeF,
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e fagm

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

Ht G Wl W&

S

i STaEAT

TR

TR 3Tehfd

i ST

AB.E

ABE

272

4 1 O
.
1R AN: e °

oo 119.5° &&°

X

T

T

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 -
STEe I giaeRsor g aAaEt
I IREOT hi STUET He| Ao
BT €| HoTerey ST 0T
TE 1200 W FTHEI 119.5° @
ST R

IS ThThT A o TIM TR 3T
~FTH T, WS HT B
FIqURCHIE B, WY FE U
TR g SuRted 1 ey
ThTh! JH-TEH g o o
yfqedor oF ®ROT (S SATEEt
ST T T T A
BT 21 sl i o <fter aTery
HOT 109-5° T TIHL 107° Bl
ST 21

Ifs gt st grH-areeh 3w
&, W T FT B FGoHeTRT
B, WG & THHT JH
IUFEAfd oF HRUT THH SHR
faghd aqsFa®a a1 RO
e Il B1 TTHT FHRU T8
2 fF THH! TR g
FiaehuT STEEl JH-eTEH
T ST AR BN B T UHR,
3EY I 109.5° H FEHT 104.5°
@ T 2
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aw o g e A wwe A o s
Core w WSt WE T Eale e
AB,E 4 1 . epett STfd () W I 1&g feafa
oo T »"/? # 31 T N1 T EH H 90°
@ F S\F F\.—,\S\! W A TEE - g
[TF feriol 2 €, g st (|)
F F H wehTeh! g fergerdta feofa & @
- F AR 7w feafa & 90° W ke &
B |’/F TR -1 s e
@) ,S/ o S i B 1 sEfee sifufa (@) sAfes
Sl - el 31 () § < et
| o fafr =m w7 ¥, S forpa
F TR, AfeId (Folded) o
31Fa Bl
5 F
AB.E, 3 2 | &4\ T- SfAafa (%) H THRI g
. | _JCI—F forgaria feerfer  Sufeer &1 fer
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ﬂ‘l\\ T -3 BT 2
| /¢l -/—::F
(@ = )
F
F
. _§or
am F— (.:} ~ F.:\ Cl i
F \6§%

9. T, 3. 9. AR Hisd I HEEdal 9 HH

upett, faeie &9 § p-seites o el g1 Ffia st
1 SAfHfdE 1 qaigaH 8l €9 9 I S Hehdl
B 7el Ak fop Heferd Geeren & Sl &1 3R 7 BH
TR+ 5ok g ARKfoeh LT Rl Yo HHeIgaeh
T ST Gkl €1 SMfUae SAfAfd W gelae g’
YfaeRsUT o geTrel oF oo # off. TE. 5. 1. AR Hied
1 Tgifae MR T 7 1 39 fawa | eneft o wioprd
33K St € wera: 78 fad=a &1 fawm 5 gen 2

4.5 GarAehdr Taer fagia

ST 39 S € 29 STIURON | S0 ) Geeret
1 fore o Herar et €, Wy THmEfTen s o
F e FE W g8 oEmed 2| S SFAHR I8 Wt
e T wedl fF eTust w1 erey oo il
(Bond Dissociation Energies) el 3MEY W‘I%Tﬁ

SRI— H, (435.8 kJ mol ', 74 pm) 3R F,(150.6 kJ
mol ™, 144 pm) =1 == %\' SEIERRIN ﬂaﬁ o
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Haftrd AT o o Uk Sl I o G
% HORaEy Tshel HeEdS 6y adl 2| 98 Hied
TEIHE AU I ApfaAl i fafa=ar @ o
TRIST &l STerdll

O YR o1 wE. 3. 0. AR fagia e oA
I APId & IR H RN 2l B, W T8 AR
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HaSTehal TTeler fagia &1 qdyem geer qon
&g (Heitler and London) 3 b7 1927 i T&d e
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4 9] H TR 39 fagid &1 faa=m o] we,
Tl oh Seiaeieh fa-amal (SIS 2) , TLHIT] heThi oh
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21 37 Teft veqgel o uftied  Gaeehar e fagia
1 TG Toa=r 38 T i foaug-a%g ¥ =l 81 o5:
39 f951d 1 Ui Shaa U 3fte | T2 70T
ST fopru o € foren SITam e1sT, YRY ¥ Weraw
], (H,) o foem W fomm & €

e cfifse fF gEgeM o §F WET A 9 B,
fSeh Mfyeh wAe: N, 9 N, & den 3 Sufter
ST W e, 3R e, BN TWEA T T, Th &L H1
R Fd &1 59 A I WA Th TR G TAfeF
W B €, q9 Sk e g A fepan TE Bl
-5 ST IR k-S| ok U 3 W €, ol
Ieh T SRYOT G Yiaehul ge 3= Bid S 2

SR o Frfafed § e 82—
() T YA o AR q1 IHeh SARAl oh a1

N,-e,, Ny—¢g
(i) T TLAY] ok AT TN S TXATY] h Serareil

av‘Tﬂﬁ?[NA—eB,NB—eA

T YR YR 9t Frefaied | 3o Bk -
@) T TS % Soeel o a9 e, — e, A
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e fagm

L
7
7
X}/ i
e, - 4 9
SHYUT FA
€
<2 D D>
H, H,
€
gfqeror et

faT 4.7 H, 77 & fatad 7 srevor qor gassor aa

STREUl 9 IHI TATIST i TH-THR o I
A €, Sefen Jfaewdor 9ot 3% W HE HT G FW
& (fe 4.7)1

TR IR W I8 9@ T R TR AU SR aei
1 qH 7 Wm0l el o 71 9 St g 21 36k
RO~ WET M THT] TH-SH ok HAG A T
qN Seh1 fefast ol | e St /1 ofdq: T feefa
8, 2 MU Fel A1 FiqeR ol el o SE g Sl
2 3R R/ &1 Fell = W W 9Ed S 81 g
e H EIEGISH o IHTY] ‘ SAETHA’ hedd § 3R
Th T o] AN €, TGl eTeY oo 74 pm
It 7

<Ifer BTEgIeH o ] WAV ok w9 STEY S
W e qE e €, THC TESeE ] q U
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@ ¥ =Aad & I et 2| faema: Hy % T
e st o fouied o faw 435.8 kJ Fei i

YT Bt 2
H,(g) + 435.8 kJ mol ' — H(g) + H(g)

« @ o

o
y

ERECTUI]

—> 90 (kJ mol))

Y S

435.8
&Y A, 74 pm

faT 4.8: H, 317 & for= & fau H wwamoeh & e
SRy §4 BT iy Refas Feif F R,

et b —>

oRE d =Aaq F fefd H, &1 gaifys e
s7are et 21

4.5.1 heoh 3TfdeaTu_ 3TALRUM

BEEISM o] o fo=d ® 3§ ofewen ¥ =Aaq el
e YT Bl €1 39 e § & Y] S e
B W B o Soh TR hereh SR ®9 U SRS
‘TRTI]-heTeh AT’ el 81 STk URUTHETEY
TR GYfHa B €1 stfaearad i Wi gedars
e 1 elerdl i Feifia et &1 g st
sifqears & wEpst o Wi Yad STEd a9 §
Tafud T 39 YR, Herh AfdeATT STEEReT o
3TER T WHEV[S o e Heddrsi e H1 &
ARl & H Iufeerd fawid =Fshul (Spin) T
TRl oh WA o URUTHEEEY Bidl Bl

4.5.2 &Ll o Ty IUTEH
S Y WM €, WedIS AT WA Herhl o
oA T S 71 S0 o felu— e1ggier i 317
T H THeh 3 YXHT[ST oh WA H 3k 1s Hhewehl
1 Afere e 2l

CH,, NH, @ H,O S¥ JgWHE i o
STEY a9 o Y- ST0] i SAMHG o FEwergot
B TSI o+ fAU- CH, T ] FT S
SqoheIhid 0 il € 3R HCH 3T/e¥ vl 1 0
109°28' i Tl ©? AT NH, 79 ! STHfa
frfaet @ et €7
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‘GAISTeRal sTre fagTd’ o TR W CH,, NH,
H,O 3Tf SguANE STUEA i 3ehfd, ITH 3Ty
T e 3ok feemeTeh U1 ohl TRHTY] Shefeh] o TRl
A AT H HeEdl ¥ W fmE S Hehdr 1

4.5.3 UTHTU] ehglehl oAl STfqeamds

e < WA ey foerer o forw o e €, e
7ok HeTehi o1 TSI &I, FUHS a1 I &l
Tkl 1 78 3ffeeet 01 e & M (amplitude)
&t feepeeam (W) 7 fom ik fog (1) W fAsR
#ar ® (fast 4.9)1 Hiw- Hde @l W g9 Ty
TR 3R SROTcHsh g @ e w1 fom ()
TACd 1 ThT AT W hIS Heel T eranl e
T & fou sifdeat =1 fog (1) @i erfufa=mg
T GHM B SIET| S8 UM (e %ed B
s T p U] hHeh| oh ¥ACHR, FUMHS A1 I
e w1 fafo= sreeend, fasr 4.9 & TwiiE T )

i) T

: (% 3TeTT °ry

gHTeeh 3Terar e affaeamus . o 2v)
OO~ -OTDD~

(a) (e)

95 45
% ¥
Chd

2 S
(b)
b © 0
G

N

+

N
N

2 S

()
)

py; P py; P, (h)

I AfaeTT (T S

AT wgem st faen ¥ srfufa=ma
STCTT B o SHIUT TTHeATUS &t 2rer)

O oy

P, (i) P Py ()

ferd 4.9 s @1 p WHIY] F&H & HIHE, FUHE a7
9 sifaeraT
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TeHarst ay o fat=d o &1 FRe oh &4
o erfqearad &1 wdE wEfvshig faweir T
TEURATI SOt qe SguRAT STUeT W ¥HE &9
SN B €1 ¥ WA ¢ foh CH,, NH,, 91 H,0 373t
1 3TMepfd HAI: ke, TIHST qen 42t g8
Bt B o7 GaASIhal oTaY fagia 1 STANT ik 98
ST e BN foR F s SAifhdiE sTeRfaAi aht
HeTh- AT & YR W T fhar S Gk 21

33T, Helyem 89 HUF (CH,) o 39 W fa=m
H %I dAEY AIEA (Ground State) T e
TR fa=md [He] 25 2p° ®, S Sxifora sreen o
[He] 2s' 2p,' 2p ' 2p,' & W 21 Tk ST &%
o eTrervash St i gfd Gehfid Herhl qe qEgoe
o dd AT o herawd g fafied e |
B 1 I o TR A hereh, T @ g o
AN o Th-Ush TARI 1s Hefhl oh 91
AfeeaTT Y Tehd €1 g 79 ¥R Fffd ¥R ¢ - H
TS THEY & S| hTeA o O 2p HEH| o qEA
90° T VT B o HIUT 37 hefehi grI FAffa streer
o &= HCH WU &1 AF o7 90° B, 31 T
C - H 39 TH-THR oF ¥ 90° 1 HI0 I
e hT 25 THeh a1 H &1 1s e Meld qHbd
%1 BH o SR Tl off fem # sifqeamed s gt
21 31@: WY C - H o7&y *1 fagn siffyea e ==
f&qu CH, ®1 o sHfa & Ha & @ €,
e =R HCH 101 Sqoheish @ 8id @ 99 Toish ol
T 109.5° BT T Y T BT & T ohoel sherh
o HAfGEATTH o STER W CH, b 37 oh feeets or
1 T T foRA 1 Gehdr 21 g ekl % STER R
NH, 1 H,0 393l § HNH =1 HOH iUl sh A
90° BH =IfET, it arEafaek deai o &g F&f 81 NH,
M H,0 H oI&dfosh SeE 0 AL 107° T4
104.5° B &

4.5.4 IfqATUT oF YRk dqAT WgEATSH
MY ehl Wehid
FeThi o AT o YHR o SR W Fegars
e o T WehR Bl B—
() Tom (o) oTEY qAn (i) TR (m) A&
(i) T (o) MEET— TH YHR T GG Y,
e werhl o STAAiRE A W FaER

e fagm

(Head on) AT A1 3184 (axial) fdeamd=
#ed &1 TH YHR h1 37w, THIY] Heehi o
frafafed § 9 fFdt T TR o GAeE gR
o feRu ST Hed -

¢ s IfdATTT- 3 YHR & GaoH H
318-9d (Half Filled) s-h&dh 3Tqenta 3781
W AfdeaT W §, S A e ™ -

e - W
ShETh s-heh s-s Afq=ATT
® sp IfAEATUT— T YR H AT TH
TV 1 AH-9q s-FHeh A THL THTI]
aef-93d p-herh o < B R

k + < —>k <
STHEF pheEH s-p ST
® pp AfdATTT— T THER H faeqo=
ARt % AH-9d p-herhl & oiF e 2l
o TOREW o - o N 2
pREE pFEE p-p AT
(ii) TS (w0 ATSEr )— U ST ok o4 ok STfUad
Feeh TH ThT (G w4 © o ek ey
Teh 8L o THI T SR T Hel § Ao
B4 &1 3@ YHR e AfqeAT o herwy
faffq e o WSt o 9 oF S| e "

T wISTH PR Y B 2

-

D N § C—

v

9

pFTF  phEH p-p AT
4.5.5 Tammr qor arg ITsEn St Weerar

Terd: ST 1 Yaoral Afqearad i dm )[R
Tt 81 Famn ateier § sherehi w1 Afdeara stfres B
21 gHfore T sy, o e (R & sifqers
Bl 8) 1 o § ATk Yael Bl @1 gHeh SYeral
g WA Sft Hewaqol ® fF < wemet & | W
A€y ) STepen T8 Ul S ©1 g8 Fed fgrHl
aTrier o TN S FI1 €1 TS Tsd 3 AU H g S
2, fore feemaia = fremeie sufterd e 21
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4.6 Heh{UT
CH,. NH,, H,0 S8 9guAms 7= «1 fafere
ST STRfal i T T ok foTg Uifert = Tear]
FHeehl o HRIUT 1 Tagia gEartoa fohanl difer ok
STIHR TRHTY] hefeh FATSId BIeh HHCH HEhI I
TE A &1 T Heleh! ] Hehl Theleh hed & STy
for=M & 9] Y[E hefeh] oF T W Hhid Heeh!
1 YA HG 21 39 YRES I BH WO Hed 2
TR FHH o1l alel Hhefehl o A9H | ity et
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R Y sp” WehY ek T B
HRTUT o HETAYU! ALUT— THIUT o T A0 5
ThR E—
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2. WY heteh Hld THH Sl aUl SAHR b B B
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eI 3T0] <1 SATHIG <0 2
TWRIUT ht g afifeerfaar
(i) TRE] o GANSTRdl el o Helh Ghid B
(i) HHRRA B ATt FHeTehl hl Holl T THME BT
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(iii) T oF ToTT ScieR o1 SIS STERTh el 2l
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s, p T d eTehi o HeRTOT ffeiiiad Wehl o Bl e—
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“faepl Hetor' ot Ed

sp THT HEHI & I IW T ¥ oAd (TfA)
e A B F01 A foradia femsti o 2318 61 AR
T2 B B THeh HIO] YA e g €, fees
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HIU T &1 Y sp TR HeH AT b 2p
Feh ¥ T Afqeard 5] & Be - C1 fawn o1ay
T 81 39 o 4.10 o g9t T R
(I) sp® GHIUT— THW o 39 YR H Th s FHETh
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3TU] | SHEId IR ILHY] ohi doreel staee fo=m 1s
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§ f s TR SUe B #1 A (T 2s
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y
Z 74
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Q- 38 - PO
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sp G HEH
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qoIl ] 2p) HeTh HHA BIh dF sp” Fhl Heh
T €| A HeRT heteh BeRIvig wwdel e o
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a7 4.11 sp” & F&Hl qer BCL, A7 T AT

() sp’® GWHIUT— TH YhR oF HHIU i A
CH, 317] o SIEI01 GRI &1 < Fehell &1 THH Tewars
He o Uh s Heh a0 p Heehl o GHW ¥ IR sp”
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forT 4.13 NH, 317 &1 a7
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safafd o e ¥, f9e < Sl W SEgeT TwA
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4.6.2 sp°, sp> aAT sp TIUT o I
SR LUT

C,H, 310 ¥ sp® HWeh{UT— 387 o 370 § wHiad o
ﬁWspSWﬁﬁ%’IWW%WSpS
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o erreer S €, Sfeh Y e THIT & 3T
T sp® T FHeTh TGS TLATIST oF 15 Hafehl oh
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Tel 78 M <A 9 91 7 for ki ffafad
safafa & geft eeiy wvr SR & E € pel, §
TITHRE o U4 sp’d HHhR Heleh TR RAT[SH o
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o1, wH. €. 0. SR AT T SUAN O[S i ST Bl o qaiqEE o forg foma s 21 7
HeA TH FOUA W AN & o 0] F golag T Th-T Hi Fwhiid F €1 39 Hed o FIER,
3Mfeeh SATTHG TehTeh! JTH-TahTRT ITH, TehTeh! JH-TEE 0 TN A JrH-oTae g0 qfqewson =
e et €1 37 SiqeRdor aell 1 %H 3@ ¥R ©— lp-lp > Ip-bp > bp-bp

TEGAS TaeH 1 WeHarsiehdl ey fagia Tegas ey o7 o Sei-ToeM T eia €,
TSI <9 de ol TH. 5. 0. S Afea TR Tl Sfed| o VB fasia sarhl o stfaeamd o efenia
2| SRR —H, 370] 1 Toleq < BESISH TRAS o Ueh IoIE ol 1s hEmeh oh Ao o
HAETEY Bl 81 X TEgieH TRATY] 8-S ke o ¥, 99-59 Freer ) feofast St 6 et St 2
e AT g0 (3TeY Fag) W FeRE w1 Sl =Aad el @1 el i SR Ty o W e
I Sl At Y Sl €, 7l 0] 1 TfAe B Sl B heih AT o HRO A AT Sk S
TS S g S €, FSTHoh Ror A oed ¥ Ug-ur o7 W €1 WRg ¥ 9 T ? R ohedt
AT o SMUR W ST Tedt qe e eaTgal o arediaes 71 9 T8l eid &1 3Heh fo oho 31
FH W f foeR w5 v 2

TEAEN[H AU i faftre TRfde ®1 T w o fau oifer 3 TRH] wHEehl o SR F
SEIHRON I T4 31| Be, B, C, N A1 O o YT Hafhl oh sp, sp’, sp® Hhl o6 TR R BeCl,, BCL,
CH,, NH, T H,0 3% ST0ai o1 fofem o S Sfadia Sehfaal T &1 S Tehell 21 39eh MR
™ C,H, T C,H, 3% 3Tusfi § sg-smaelf ot fasior of vy fofen <1 wahan 2

TTfUareh TheTeh Tagia TRHTY] FHefehi o GaN Ua aee ¥ §Y01 319 § Hag SfIfUeh hefehi o o
o ®Y H S H1 T B T AUeh herehl i G GAN HIAAI THIY] FHefhi F1 T o SR
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Bt 71 SRt Snfvash etk AR o e Teiae S 91 9 § 9T SR Holl SATHRRTT YT HEThT
1 o1 ¥ HA Bl 8| WiaeTae anfverh ek W W] o TeA YA TS T Bil 81 7 HeEH| H
o1l IRRT TRHTY] hefeh! hi STUET =4 BT g

IS 1 TS O Afvesh sherehl W Selagial bl Sl o Sgd ®H W 9Rd g foran S 2
T H TE T ot wSelt v e qon g2 o e o g #)1 3k o) o el enfuesh et
Y goreAl 1 gen uia-sree nfiesh ekl § Sufterd goieAl %1 Wem 9 Stk et €, i 31 T

B 2l

e Teh BISSISH TRATY] & 3Teeid T SRoMcHeh WA (F, N, O) o siel 8l 2, ol SUH EIggre e
T B T8 ARSI (FEH 1 T U o STo-STenT 10t o sie) A1 S-S (T 1] H &) YRR
1 & Tehell 31 BEGNH 3Ty 2 AR Hl TS q ol R Jeerhil J916 S 2

4.1
42

4.3

44

45
4.6
4.7

4.8

4.9
4.10

4.11
4.12

A

ORI T o 994 i AR Hifad)

frefafad T o WAt & e 6y wde fafe-

Mg, Na, B, O, N, Br.

Frefafed T a0 STl o oEd foag e fafau)

S 3R S>, Al @21 A%, H iR H-

freAfafed sTopsti den el i oEd = fafen—

H,S, SiCl,, BeF,, CO%", HCOOH

aresh T w1 IRt ity qen 56 o0 o wewe SR e w5 fdtay)
SR e S % et ST SRR W feran)

frefafaa s #1 srefa 1 =aren ot ™. € W R fagid & SEy Hifau—
BeCl,, BCL, SiCl,, AsF,, H,S, PH,

Zafd NH, T2 H,0 <Mt S1[3H 1 sefafa foerd aquhereh @ sidt 8, qefa et # stee
SHI0T AT T 70N HH Bl S foe=r whifery)

TS YTl il SAEY-FiIfe o €9 § 7 fhy YHR e H1?

TS g i qRaren S

CO* 7 o 93 § AR oh o= Teqstl &l T Hifaq|

e & T WS (1 9o 2) 3R H, PO, i YRR R ST Hehel €1 4 A < HLEAT
H,PO, & 31K HehT o fafed (Sharishet) &9 AF ST Tehd 87 Af% 7, 1 S9ehT R0
Ly

H
H:O:P:O0'H H:0:P:0.H
:0: :0:

x
(1) (2)
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4.13
4.14

4.15

4.16
417
4.18
4.19

4.20

4.21

422
423
424

4.25

4.26

4.27

4.28

4.29

e fagm

SO,, NO, @ NO; %! $TAR-|=Am fafau)
FrAfafaa TEmst ¥ SoiaeiE TGl §RI SFEEl 9ol oAl o fok=m &t
4 fag-udiehl &1 HeEd | <wIisu—
(%) KNS (@) Ca q1 O (1) Al dN
geiter CO, de H,0 IFl HaRam® o1 €, W H,0 317 &1 31hfd sfhd el T,
wEfh CO, 1 s g et €1 faya omvl & TaR W Heh! =men Hifsm)
foga eyol & wewaul ST STl
forga- R oTcHeRar 1 URIf T 78 seiagq Syar 9 g yhR fa= 22
el TEGS ST W ST 1 G ¢ 2 SIEHEd S Hitey)
frefafea st i steel &1 aedt smafte yefa o w0 o fafen—
LiF, K,0, N,, SO,, 7T CIF,
CH,COOH %1 19 it T &fa1- Wi Tt €, Wy F9 o7 Ffequt <wfe mu &1 ufgfesk
A 1 Wl opH-ge fafen—

H :0:
H—e—t—o—n

JI
TR SATAT & STeman CH, 319 %1 Toh 3R o sefafd of-wmaeh 8, foaw
TIESISH o 9 WA Toh o1 oh 9R HFl W B ¢ WA HiTSY & CH, &1 317
Tl -maedt T e 2
TEfT Be-H Tl Y& 8, q2fd BeH, 319 1 fgya el 3= €1 e wifSw)
NH, 9o NF, ¥ fo@ 370 =1 fgya-omaol aiferk € iR =2
TRHTY]-hefeh! o TeRIUl § MY 1 THI B sp, sp? AU sp® TehL HeTeh 1 AT
1 A Hif
frfafea sfafwan & Al WA &1 Gehtor sraeen o uiedq (9% i €, )
HHATRY~
AICL, + CI” - AICI,
1 frefafaa eifafwan & weeesy B ao1 N T[St i Hehiol-sTaeen | giadd
g 772
BF, + NH, — F,B.NH,
C,H, @ C,H, 37Ul H e qeArsti o o= shHw: fg-awmeer qen B-swmee o fmion
EIREER-RE AT IS
frfafea st o fam (o) den W (r) oM ®1 g Hen fea 72
(%) C,H, (@) C,H,
X-318] 1 FATHHT e A gC oSy o FreAfetiaa o &iF 9 ek fam (o)
e TE S 3T w2
(&) 1sTA 1s (@) 1sde 2p, (1) 2py?'[911 2py (1) 1s @ 2s
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4.30

4.31

432
433
434
435
436

4.37
4.38

439
4.40

freAfefaa sroei ® hree TH] S ¥ Gkl Hersh TG hid €7

(%) CH,CH, (@) CH,-CH=CH,

(7 CH,-CH,-OH (¥) CH,CHO

(¥) CH,COOH

TS o A T AT TRk g W A9 F1 U B2 TAF o Ush S 5N
T HIFT|

T qen Wi o7y H S T wifSul

ARl TEY fHgid o SER W H, 370 & fat=m 1 e st

TRHIY] et oh g HAN 9 Aok sheteh o o foly 3fagdsh vl i ford|
ek hareh THGIA o SER T HHARY & Be, 310] o1 Afeded =l &l gl
Frfafea Tfefs o smifees Tenfa 1 a1 FIfST a1 3ok gaid o1 3R
FIT— 0,, 0}, O, (R AFES) qM 02 (RAFES)

Hefehl o TEUul § SUgHE oF (+) 91 mon (-) TRl o @ Hewd e e2
PCI_ 377] H Heh01 1 90 I 304 1aftar straer ferqerdta stael =61 sraan sifess
e

TIESISH oY i aRe S 78 IreteTed Sl i STUe Yo eid @ A1 goa?
‘e i’ W I N wwed §2 Frefataa W ere-shite 1 e it
N,,0,, O; @ O,
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