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TR MELT qIT 3M{Udeh 9=l

CHEMICAL BONDING AND MOLECULAR STRUCTURE

ATl FRaT T Tt &t @i & @ &, 37 el & wa 4
ARG T 18 &, aemT IAaRT & MUK uv 37aht TS Wt

ELE

TH Wheh oh SLIF o TN AT

o THEME EUT I HiGA EH

ST hi THS Tohl;
ek 1o den skt Tl i

SHREAT T Hehl Tl HIHNT LA
FT 9 GeEetl & fa@ weh

faf\r=1 gehR o5 7Y S99 oF RO
T Hehl;

. T, 3. W IR fagia o faer
T okl q1 TR AU R SATHLA
T YRR Y Hhl;

TEISI STeY o TISTehdl SATee
fagia =i =men w9
HeHarsis el o e ot
T YTIfRT Y Hehl;

fafs=1 YR o 37 ROl o o=
R T FR Gh, SFH s, paen
d & Tftuferd 8 qe Hust i
T 1 SIRfEd X Tk,

HIOTT T @ &, 70 ae F W@ F & 70 getrd arRonsit
HI GINTIT &7 @ & a1 0 fagral & faesfad &7 @ gl

TeA ok A1 Tl WehR o deeil § Toerent o1 e 21 | Tt
o Iepte TGl o STl I 3T XA Teh T WA o &9 W
foremm =Y et €1 wamget o g fafire o arelt e o w9
T oo e 81 s o U8 99E i e’ dhed B qoe B
H i oot ST o ST TWAISH i 9H § Thg e g1 fafia=
T YT B Sk o Wi (R[S, STl Sef) i
T TEHaTel SR Sl i T STy’ HEd €1 ek TErEtTh
<Hifirer ferfer= el o TR ot fae-fa= fafuet @ 99w en
o URUTHETEY oFd €, o7d: T 2 Y9 S B 1 TR e
i B €2 Shad FB FASH & Had i 72 i S WA T
i eIt B2 3 Tl ye o S A & forw gmg-gHa W fafe
fagid G ome 21 3 € Fi8d-o3d fagia, Garsiehar sel sola
T gfqeuu (A.uEsdem) fagia, Sasehar stay fagia aen
anfueren sheteh TEsIdl

affveesh wHgh THGId i AT
E!v‘(?léﬁ;
T G|

Harsehdr o fafa= fagial @1 fasma qean e eeel w6
Ypfd H1 AN HT el HaY GRad H WEV-GEE awl ok
TelaRifen Tormame e afrerd GRuf bl THeH 9 @1 81 Yo e
arfereh Tl B T TATE Al @1 T €U e UM o fog
TSl I HH FE H TFHAE TR 2
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TAEHE STEYA qen sTfveess I

4.1 AR TSI hi hidoT-
TEH  ATLTOT

TAFIA NI TEEARTR S % S i oA %
fou =g e fhe e, ifeRd w1 1916 | Hid iR
T Wdd Y ¥ GdlueHe e 34 H 9% gul
IR HAILH TSRl Nalence)ﬁﬂﬁﬁww
1| 7€ A Sche THl shi stfeparar T enenia off|

2H TS S T oF SAEfi sifte (sTafe
TR U AYHIH) q1 9@ HeRl o B9
frefra fwam s wehl § eifusan ome saaR™
THled B Hehd 81 SEH g8 ot A fom A 31e goieeH
T oh 33 i W SUTEd B €, S shs 3Afe
IR W% ¥ N Ed &1 39 YR HIfean o ol el
o Iufterd Uhel SolaF I o Uk i W e @
2, Safeh Iepee 6l § ¥4 % S A W H-TH
TR IR ®d §1 Sl 1 U8 ATH UH
faem ol faam fefid w21 oEe 3 =%
AT T foh 9T o THEfs e gh
TR BT ST TR 3TSeh shi WIad hid &1 SEd0l
& foau— wifeqw & F@A # @ifesm 10T &
FARI FARIT ol TSl JehL ST T 3Teeh
T HIAT € T FANA Tk Tolged U R ST
Tt areeeh ffd e 7, sterfq Wifedm e1eF (Na)
T FANEE SEA (C1) 5d 1 31T SSEah (SiE-
Cl,, H,, F,, 3c91<) H TRATST H 3Tee e geiel
1 eursH gR i 81 €1 59 ufhar grn g syopet
o XA Teh el TRl eTesh STewel Wid hid
o3H Udieh : TRl 310 oF & H WHIU[SA] o ohed
AT HIY SR TEETR GaeH o fewm o €1 3
WWWTWT‘[ (Valence Electron)%?ﬂﬁ
%I AR WS@E@T‘T (Inner Shell Electron) =3
YR © T B § 99 W SasE gt o
aftaferd e g €1 Tk R WE SuA. o
o IH] § GAISTRdl Seiarl sl & e o forg
WA Gepddl i wEafaq fohar, 5= og@ Udien
(Lewis Symbol) el STl &1 STened— & e
o vl o ‘ofsd Wl 39 R B

o0
eCe oNe °20° $F° $Neg
e

o o o o
e ] °

.
Li Be eBe
°
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TEH Udiehl T HEd : Uik % @R SR Sufeerd
1 WA B I8 T q K1 GE AU TS
TSRl o IR W TEEd I ¢ I ki T

HASTRT A1 1 e Tdie | Iufeerd faget i §en

o SR Bl 2 AT 8 W W fagedl steen wAshal

TR HT G HI R 3U UReRford feRan S

Gehdl 2l

TR 3MMeieH o ey W shiad 3 Fefataa

qeAl ol M &AM SMMehda ferar—

*  oed GRUN H S - R OTcHRA oTel Tetle
T I ToRIq-YTeehdl aTel &R o T SHY
T S 9 5R YU @ T F

®  IcSH RS Y FUME 1 &R U &= H
ffor afea oAme g HH: T SoieR
TR T G Ueh AR HoKl B o Thelea®
ga 21

* g YR Fffa SBUmeE qen oA Sepw 19 o
Ol SR for g &l U i &1 S
T} o STEIaH 1Y T S TR aell (3T
Wnsznpe,mﬂwﬁwm‘él
AT s oK 2, foraeh SR we o
hedl ] Sl (STwE) B €

®  SHUTE A ¥HEM TEeR g SR g T
T W &

STENY— 3T FHG1d o TR, |ifead qen

FARE ¥ NaCl &1 a1 fr=fafed €9 o ggien s

Tehell B

Na __, Na'+e

[Ne] 3s' [Ne]

Cl+e __, Cr

[Ne] 3s” 3p° [Ne] 3s” 3p° 3194 [Ar]

Na' + CI’ ___, NaCl 31ge& Na'Cl”
CaF, 1 91 39 o ST S Hehell 2

Ca SN ca® + 2e

[Ar]4s® [Ar]

F +e -5 F

[He] 25° 2p° [He] 2s° 2p° 319@T [Ne]

Ca” +2F __, CaF, 3¥eCa” (F),
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YFEA TN FOTEH o Sre STRUU o oy
ffira atreier w1 ‘S WS WY’ (Electrovalent
Bond) %1 M &1 TN 39 SR Sgd GaSThdl
(Electrovalency) 39+ T SUR A3 i Sh1eAl
1 TEA o SR Bl B1 3T: hiowdH i YIS
e STl B €, Seifeh SR i SEUTcHe HaTsTeha]
TH T

TR TAFIGIOT G 3T 1 1 a2 3TAfeh
fopeeelta Aifehl & o o aR § YR Heheqrd
I T SRR (Postulates) T STERG HEEIRIECD
AfiTehi o STEER i T T STh! HHAG HH
HiHd o fourRl ¥ IeoiEdg gerd oot g &
Y I=H 3@ qeF il W @R A € fF e
AifiTeh ST TR o ITEd TEl |

4.1.1 372 =9 (Octet Rule)

1 1916 H HEa aA d 1 TR o6 o=
THEfH FASE o Tk HeqUl fHeid o faefad
foraml 58 ‘TrATafteR STTEE T St eht fagia’
el Sl 81 39 THgid o STgER, TH[SH 1 HasH
TS SoldeHl o T WH] § S T W
TAMIAROT oF gRT 31UaT AT Sl o YT
(Sharing) % SR BT ©1 39 WlkaT H WH T
STl hi9 § 3T I hid &1 36 ‘ eree fram’
FEd T

4.1.2 GEEAST 3T

T 1919 § ATER A ogg fwEifast o Seie
foram 3= feeR =+ 3Teah i SR 1 TR
fpen qen ‘weEASE eTEy’ (Covalent Bond) <l
T R EE-ATER % fagid Rl FARA e
(CL) 57 o 30T § THA W Hehel &1 FAN
AT T TR o [Nel3s® 3p° €, 31efq
FARA 0] § AT o fo=me sl 9w i o fa
Teh ST i HH 71 CL, 3T9] o I I & FAH
TCHTLAT o ST Teh geisR g7 o HEHSH o ®9
o THen S Hehdl Bl 9 Ui H S A I
TS el I H TH-Th s 1 ArEH
FA § qA ok e KW FHAS Sk T, 3refq
AT w1 3Tesh fa=me o T od €

R IEIRCRIE]

9

:Cl- +:Cle —

8e” 8e”
I Cl— Cl1
3t FeIRki WA & e qedars sae

5t forg gotaeil A Fefua o 81 3 SeAd
311 27Ul o foru off opd fog e forgt =
ehedl €, TH WG €F o1el WAT] GEE st fiae
B Thd &1 3Heh forw qea fem frefafea €
* TIE @Y HT I WAEET % HA Th
TARIT T o FEHSH o Hola®d Bidl Bl
* g BN Al U WA TS g o
TH-UF S H1 ANEH odl 2
®  THRM % WEWNH o Hoawd Y g AT
THIY] ST e IS Septe 1 famre urw
FR 2
Y YR, ST U1 HIeH SZEAREE o AT o
aTree o FmioT i B0 39 yehR el o T -

&
-

H TRET] STl 1 ggwie hTE AT TR FAR AR
(fgeF) e =td & (He fomma) : H ¥ 7F, ToiaH oTed I
oIl SHFAH SR A F@ Rl w7 B

Teh TAaE I gRT GIFTd &1 UTHII] Thet
'H%'H’f’iﬁ?ﬁ 3TTSEr (Single Covalent Bond) gRT
T gl 21 H3 AfThl & et & o=
- 31 (Multiple Bonds) SURe 2R &1 Sg-31eei
o1 fmtor S RETpet oF Wew Uw § Afue s
T o TEASH o hoea®d el ¢1 &1 UTHIuLET o
wen Afg &1 goraRia I o WEWIS g €,
Ik el T HEaarS oee ‘fg-31eer’ (Double
Bond) THEATAT ¢ SN~ HTa SE- 3ifFEe
U H HEA q SRS WHENE oh Hed q
fg-atreie Sufterd Bl 2
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TAEHE STEYA qen sTfveess I

T YHR TAH (Ethene) o 319 § I Hred
W] U fg-aee g st g 2l

C,H, 39
W& WS UHILSTt o Hed i Solaed IvEt
T HEWST T §, ST N, 707 o &7 A3
TTATULAT o Wed AT TATE I hiai UTHTILRAT oh

ueq ¢, a9 STk Hed Ueh TH-37ee ST 2

N, 39
N, &

e e

8e” 8e”
C,H, 1%
413 WIS 30BN 1 TR Feuur (TEE
HTaTT )
wgw fag wrermelt g wewiam soaer g
qT 3Teeh AW & TTAR U3t Ud ImaAl
TsiE ot oot fomam Srar €1 ==t =g fo=mn o1y
T SAEE U1 IHH! YH(d Hl U G W TR AL
AT, T $Hh SMER T 3] & fa= (Formation)
q 3Gk TON 1 YA HH dF THeH H TR
et 21 ord: SupRtl w1 oY fag G ot
SUART B Bl 3% FreferiEa ui & emuR W feran
S Hehal B
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EE W ot ok feTu STaveh el gereRil
FT HeA HYFHd T ATl THR o HArSehdl-
TS o I GRI W kT St 1 SIeTone—
CH, 31 H Fd 373 FaShdl sciaeid (4 e
T F qA 4 TESOH oF ¥R TEVET H)
3T B €

HASThdl SOl i el W& H HOMHI oh
Safeh oAl o fa fd A U goieie
121 T St 2SS - co2 EA & forn
FEF qAl SIS F HASThdl-Seigel oh
IR ¥ T et Sie Ry s & cor 3 W
Jufeerd q HUEY U WA § R 39 o |
S I GRI ST T FeArST st | |
TS afud ¥ ONHE SEH WoSuferd +1
G Teh g 1 eI i <l 1 31a:
NH;, 3% & fot 3T wmei g e e
TSl geERl § W T Soide IR ST B
T B aTel WIS oF THEfeR Yoehl ae
SN EQl ST & (Skeletal Structure),
el iAW AT TR TRATOgS o Wy arsifia
& 39 919 T 99 T R WAET & S g
Tl T foaeur STEfea TS Sereria gt
o ®9 H qU1 GOl Teel hT HEA oh A H
Tl B W R

= 310 H Aan forelq RomcHehdr arel
TRHTY] SHETE TATY] ST T U1 €1 EESIeH qel
TSR o TRHT] HEROTTAT Saeel ¥ (Ter-
minal Position) T €1 S/ NF, 921 cO2™ |
SHHLT: ATESISH T T HEd TH] oF &G H
o smim

Thel e o foT Hewife seree  foen
o TYENq I Seideid gl ST SUART A1 @ S5
e o forq fopan ST € o1 o ehTeh! Soiaeiq
o o ®9 H wd T SR ATl T8 2
o g AEfd TN | Solael ol sfdRe
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(T=H) QU B S| FD ST q ST hi
o9 fag wemen & groft 4.1 ° fean mn R

AR 4.1 FB VUL AT ST Ht TZH AT

STUT /ST d |y freuor
H & H-H
O. :0=0:
o8 /O.+..
o o O o
NF, *F:N:E i
‘F :F:
=(OF IC”)Z
cor 00 ¢ O :._C:)—C—:C:):
HNO, 0:N :0:H i
HOXH 0

*WHW@@WWW(WWW)
T T 2

33T 4.1

CO & 9] & g4 fag "= foel

&
g 1 : HIed qA SRS AR o HaASi
TOERl 1 el W@ HT A
SHTe qe RIS TRATUET o S (HSteh)
191 o o wael: 25% 2p” 94 257 2p* €
3Td: U FASTehdl Seiael ohi Tl
=4+6=10
Ug 2: CO &l SMERYA &= : CO
U 3: C q1 O o &F Teh Uehel &Y o140
(eI Tk WEwifed solae g fod)

c:o
oIS o ITATY] W 3Teeh qui il

c:0:
9 EU T TR, C W THET SoE I
w9 H q3Md

:C :'o': @ C— O

T TH WA | FEA H TE U TRl
Bl 81 U C A1 O o e Sg-Se i

R IEIRCRIE]

SATEYTHl It &1 37 AT o HeA ey
for@m | Al WA o fou st 1w &
e Bl S 2l

Ge o o=

U9 4.2
TS AP, NO, o foe ‘' ogd we=m’ faal
&l
Ug 1 : AIEISH qdl Al WHETeT ok
STl SRl i HEAT—

N@2s® 2p?), O (2s” 2p)

5+(2x6)=17
TS FHUMET & AU Tk Solagd |l 3 W
TRl F FA Hew

17 +1 =18
g 2: NO, 317 ! SR FL= 1 BH 39
YR for@ ehd B

ONO

U 3: ASISH a1 YAF SIS o ofe Th
Teh 3T M (SFUq T HE TSI soiaee I
foram) qen SifeRiis oF TEATET o st quf
FHE W ARG W U I SR Th
THTHT TeFg I I S

313252
<fh 39 YHR TAEISH ] R T qof ALY
BI1 €1 THieY N @91 O o ai™ ag-3sel &
TRl BIdl 1 TE2ISH o ST ok
fordlt T T o o TH fg-sTEy SR W
& frefated o foag o e e 8-

[ i 5]

a0

[6-%-5:]w[8-3-5]
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TAEHE STEYA qen sTfveess I

4.1.4 WHA STATT
e a5 HreAT TG STupst i ardfoss sepfa
Tel <wiidt &1 Sg-TRAvn e H wyul sye feRdt
fereTe qeaTY] W Iafeerd 7 gie T TP W frerd g
2| ETeiten Wedleh THTY] W HTHe A ST S Fehell
B TEURAIR 0] A7 ST o fehel weAr] R Sufed
HIHE SO A R F| TR ST A
3T ok foRdt TR R Iufierd Wit STewT Sl 3Heh
fortfeta (Isolated) feerfa (eteiq qaa TEATY] Sfereen)
o HAISTRAl SeiaReMl i ol G a0 TeH qEA |/
TR T YA I i T ok FR ok ®Y
R feman ST ekl B1 W 39 WohR SAferreR fepa
ST B
T =T o gﬁamﬁw s (T )
S R e
1| et (Fewfea)
IS AT 1 TRhe T8 SR W AR
? T o1 erern oM W WelfHd TR W Yok
Teifsrd 9 | 9 U Soigei aeil ThTeh! I ok <Ml
s Sufted & B
BN, AR (0,) o AT Hl ©l O, H H
Waﬁwwwlwm%—
.O. ..3
67 o

SIS o TRETIRT i 1, 2 e 3 gN fafeq
fopan T B
e | gn fafgd & O THM] W FHiHA A

:6—2—%(6):1
e 2 gW fafgd q™ O WHIV] W HiHA A

=6—4—%(4)=0
e 3 gN fafgd ideer O WHIV] W HiHA A

:6—6—%(2]:—1

3Td: O, °h 310] ! THIHA A o T TH TR

Tgifa S B 6
67 ~or
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el W & 7 919 91 Ie € foF wide smew,
0] H Idfeh A YUHT Yehe el hid ¢ ogd-
A | AN TR STERT 1 S & 7] | Herstahdl
TR 1 SrE-SiEn WA | FerEd fHerd 81 it
39T ! T § fdt wfefis &t g d99a ey
AT | 9 a8 S &1 A 1 9 |
eI e 81 WERUTd: <IAqH Sl aretl GCerT
g Bt &, e UTHTUTetl Ut A Wi ST
ET| TRTHGT TTATT ST TG TTEE ot Y5 Hegarst
ehfa WX ameniia €, foaed sefaa uramorsht o
e TSI ohT HENTSH G ®Y 9 BIam 21

4.1.5 ateeh T =t Had

T fopan <1 Tehal @1 7€ g©A B9 § Aad Groft ok
fgda eed & o W AR e € den siferkie
SHTeifeR ARl o1 G i GHgH o STANT B
21 3T Fram & 99 THE ST9eE B

S UTHTUT ShT 3TYUT 3TEh

Fo AfThl § S WO % WRf SR sufied
TRl H @ S W HH Bl €1 9 gEId: o9
el ok AR § gran ¢, TS Hastend geel &1
T W1 | %W Tl ¢ I % fAu- LiCl, BeH,
T BCl, o €l

Cl
Li:Cl, H:Be:H, Cl:B:Cl

781 W Li, Be A1 B o HAISehdl Soiagil i
TEA HEI: 1, 2 90 3 21 T YHR & I AH
AICI, T°T BF,
fauw A= (Odd-Electron) 39T
31 el S solael i el @ faum (0dd)
Bl B (SU—Efeeh SfeEe, NO a1 gest SiE-
HAIFES, NO,), H Ol T o1eh o 1 e
T T |

=5, 68—
yqiiia (Expanded) 3T<&

3fTad HROM oF ISR qeT $Heh 31 o f1ad! o dawdl
T EYE o fau 3s den 3p Farhi o AfdRed 3d
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Ferh off ST B 21 3 awl o e iRt |
ST T o = AR TS W A Teie B B
74 UETRA oT= e (Expanded Octet) F&d &1 T 2
foh 5 Aifehl W e T wm] € e @1 uE
fThT & P I & PF,, SF,, H,S0, o *
SUEEEATST AR

F F 0!
o JE
‘F P/ s H—0—S—o—H
ST \ I\ ST
F F H(ON
PF, SF, H,S0,
P WRHIY & W R S wemwl % AW SR S WA &% =R SR
10 3o 2 12 T B 12 ToERM 2

Tk ded a8 ? T Howl wav) @ sHw
it off a2, T a1 98 &1 wred g 2
TN — T SEFANEE H S TH] o =1 3AR”
SRl 1 3T IUTEd il B

Cl.S .Cl.

CI—S—CI a

e Fam wt 9 o= wiuar

e T ww g fr s W sopw W oW
TEERTR AfHIA T M €, Wy F Iope
T (S-S qen feel) sl qen
TR o ot waEfe et € qen wE Aifiew
T &1 S— XeF,, KrF,, XeOF, M|

o e gl oT0] 1 SMq T & Il B

o o o, s SuE W i &
TR § o ff Hhd & 2 2

4.2 AR AT e QAT 3TTSer

ST oTaY foR=m FT v q1 TR STaUR §

g Tt feherar @ fop 39 et o1 fote & ®9

q frfafaa qeai fadt -

* ITEM WAV ¥ Fafyd Al Ud FHUMEA ok
T T WA qen

* YAl Wd ®UTEHE i 3 H afeerd g i
fafy, srefq faeeeia Aifiw &1 ST (Lattice)
fffa & =1 fafu

R IEIRCRIE]

AT T T SATIAIRIO, 7T IITEHHA TLH]
T W Us A TF G F ol ok TSR g
GO 2l 21 T YhR SSEH TRATY] R el Tl
FE Y HOMEA g B B

M(g) — M'(g) +e ; 3MFH T

X(g+e - X (g); A afer e

Mg +X (g - MX(s)

FoER Wl Udedt, A H, W owEeen d
TRYTY] N Uk TAH UV HLH o Holawy eH
el Ted URed © (Tsheh 3) | Seie lfedl Hieha
ST 7o SSHIET B Wehdl &1 T AR A
g SORNE € Bl 81 SeleRA-wie oh herasy
B AT SHell-9Radd 1 RS T Seiee ayd
(Electron Affinity) B %I

% W ¢ o amafie ey frer smaee
Tl el ok sl 3T Tedar ¥ o 2

AT AEH AT o oA e qal
Y U1 RO Al awal § i 'W 2w
rufeash aal § o Tl STHITEE 379 T 3T7aTg
21 T8 3 Ak § gAEE o w9 H g gl

AETTH ATehT o TFeed o oA qe B
foferfta w9 o frafiig 9 9 sxafed ®d 21 3 oA
Ehc\_cfﬂﬂgf A (Coulombic Interaction) el =
TER IS @d €| 3T o MR Seh = (Pack-
ing) W T 3T HRUN o R W 3 At fafi=
forteeia At o foefod 89 81 See &
feru—wifeam s@REs, NaCl (@i &) 1 fhea
G A g9 T R

S$———%
A , A
¢ W ol HIPS
. 1P v
\/\ ¢ el
\> -
o= o
Ve T8 *
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AEH 3 F AU o afer Ted den
A T 1 AN oA B Wehdl @1 U9 H
foree 9@ &1 Tenfada SUeh e o o9 |
I HK Sl % HRU el 81 SSR o feu-
Na &1d ¥ Na' 3T¥H o a4 &1 3T el 495.8
kJ mol ' &, Sfh Cl(g) § Cl(g) I & SeiaeiH
dfe Teedt shael ~348.7 kJ mol ' ®1 & <l &1
M 147.1 kJ BT Bl F8 URANT (Value) |ifead
FANTEE o foaa Sioieh Toedt o A (—788 J) &1
7oy tfereh Ufaufia B €1 3§ YRR WUl weRnl
I B oTell Sl wiiad Sl | hel STfue Bl B
ara: foredt smafyen =ifiten o wenfae 1 U
e 39 ifiter o foem Wi GOt & SW
Tt et @, 7 for T araeen ® s9 st
Tt gRT 2Afeee Ui Xl

ffer arafen ARl & foer o o Tt
Hewaqul sffiept famdt ; ora: omey, T9 39 fawa o
FP AN TR I B

4.2.1 STIeh THUT (STeTeh Soth)

forett stmafer 3 & T Wi Aifien w0 i
JEET § WHSH A W YAk wA & g
JMAYTF ol ol SH AR @t Weteh Tt
HEA T SUEWN & fTu— NaCl i STereh Toedt
788 kJ mol ' B T 319 I8 2 fF T O o
NaCl %! T& Hid Na'(g) T T Hid Cl (g) H T
T T YAk L o [T 788 kJ il i STaeTSRA
et B

g gfhan | faudia STawT aret ool § STt
I T THH SO a1t AF | Gfanyu Sa-aHi
9 o €1 Wi S e Bfasdia e €, em:
hael MY qT Gfaersl scdl st == foran 9 &1
et T 1 IRk S G99 T8l 21 e
snfafa @ g sRenl &1 o 399 afmfea s
AETTH 2
4.3 AT UTAA

43,1 MG TS

Rt 3107 W srEifaa URWIUTSH oF AR o s
TSR G AT TS ' HEATell € ST e
Tl , T Tertor faad= o seiee faed (Elec-
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tron Diffraction) faferai =t Herar @ I St S
21 ST AR F1 AL ST o9 HaA H F|
ST g7 1 ook TRETY] ST -ofeTe o AMTE Il
g (o 4.1)| TgHaNt omay § Yo Y]
AN W WA HT  Gedart B’ wEard
aTTefera areem W feRet IO o wig, S
W UTHIO] o IS o WUeh W grar &, @t fireen
IHeh! WEHATS frear art St §) gedarst e
T B A9 § STEfHd g IHEd AR o o9 Hi

Iy Iy

| I
I |
< 1
I |
|
|

A B
farT 4.1: Gggals 379 AB H TG &Tars

R=r,+rg W?fR SW%TWSC?XFWTrAarB

FHI: A d B AT T gggaisi e g
T 1 AN A BN B 1 SeTerer B sTstiE
ST T HAST <hI9T Wlgd UTATI] T THT TR
Frefua et &) aretend 51 S| sreen | fafy=
STV o & GHEY GHIS o S= i §U AT S
AT Bl €1 FA 279] o feIu Hegarstt qen Jiel o
et = fa 4.2 ¥ <9t T R

T 4.2: R & 319 8q GE9IrS TF drevar )
3T o g FARIT o YA FHT BT 3T 3 &
(1, T r, FH: TS R gEqars e
gwifd &)1
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59 Thd, fg qon 1 srel & ofi|a wargat
guoft 42 G & E T; po G SR w1 ST
Sareat wRt 4.3 ®§ & W €, S e awet
1 Hegdt Bt aret 4.4 W wueg w1 T )

4.3.2 3TSAA-hIOT

Rl 310] oh Shed TXHTY] oF STHUTH IUferd sTe e
TR I I YRV A Alel Affsieal on dd O
e 101 <hl * STE 10T’ shed €| e HIol hi feult
o ®9 H et TR el STl B 9o qrEie R et
fafert gR1 S fehan Sman 21 ersier hi7 379 ok Sk
THTY] o AU e o faawer i SHER <
21 o1 THY e AUSIed SFA 1 SN I W
#E o HeHal e €1 SE—Stel % 1] § H-O-H
A 10T 1 3H YR Fefua fepan s 2l

:O:
N
H H

4.3.3 3TMae TEedt
i feorfa & <1 wmet o <= fafire s o T
it bl e o ToIu STagaeh ol ol ‘ofay Toedt’
FEd €| ey TId w1 W kJ mol | BT 2
ITEAUN— BEEISH oF 19 § H - H 3T &t o7&
Tl 435.8 kJ mol ! eidl €, 37efq
H,(g) — H(g) + H(g); A,H® = 435.8 kJ mol '
T TR, SgIEEE el WHmE (SR- 0,
T N,) o forw armerer ToIedt gf—
0, (0=0) (g) » O(g) + O(g);
A H® = 498 kJ mol '
N, (N=N) (g) — N(g) + N(g);
AH® =946.0 kJ mol '
Tz 727 Hequl 7 T afx sme fasre webedt
Fferer 8, 1 3Ty 31 Yl B HCL S T fovd
TferTer fguRames o19] & forw
HCI (g) — H(g) + Cl (2); A,H° = 431.0 kJ mol’
TEIHAS U H T y-umed w1 fAuR
Aferk Wfeet i ¢ SR -H,0 M ¥ ¥ O-H
el o foresed B SMavash Seil @M Tl 2l

WA fomm
AR 4.2 B Tehed, Tg aen T areiet @t oiva wiagat

S HeHdSt IEe Aarg
T (pm)
O-H 9%
C-H 107
N-O 136
c-0 143
C-N 143
c-C 154
Cc=0 121
N=0 122
c=C 133
C=N 138
C=N 116
C=C 120

ARUT 4.3 T WET RN @t ST FargAr

37Uy e FaT
(pm)
H, (H - H) 74
F, (F= F) 144
Cl, (C1 - C)) 199
Br, (Br - Br) 228
LLI-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

ARUTN 4.4 WE HAST BeEe* v /(pm)

cov

H 37

@ 77(1) N 74(1) O 66(1) ) 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

* XU T A Tohe ST o ToIT €| 37 YRR o STeiel whi sk o
<9Ifen T 1 (el gt o ferg wehes 3 oft <@)
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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 '
AHOTH # 1R 75 <9 € for ufafda e
TRfeafd o wRo fda O - H o7&y ° 9 aiadd
T 1 FE HRU B o O - H ereay ot et fafu=
v (SR- C,H.OH UgHier) o vt o for=1 eieft
1 gHifeTy SEuHTITeh STurelt # Wed sreran sfrea
A Ht AW UG HN YA feRAr @ €1 ™
e e ok foIe e efee fertis T¥ed o | ol
foreafea el =t " g fawifsa fvan s )
3T o fAu- S e H O - H ey &
frea ey TSt
M=464.5k}m0fl

4.3.4 IMET whife
HEHdSt 2T o o9 AT % IER Tht
3707 B Y URHTUTSHl o Hex IMTeiEl oht WA e
WIS (Bond Order) ThgeTdt &1 3T o fou— H,
(e wh wewfsd saee g™ 2), o, (o <
Teufsa o W B §) e N, (foew &
TeuIferd o I Bid ©) § STy whife Hus: 1,
2 9 3 ¥ TH YRR CO W, Sl W ke el
RIS o s i Hewieid I B, STEY whife 3
21N, I e HIfE 3 7 d1 TR A H® UM 946
kJ mol! ¥, S feh fg-wmmeia o) & fog
gaffer 2

HOZASLAT U qT I B e whife
T Bt 81 Sqew & fAw- F, q@m o
3TEEr HIfE 1 B

Tl Y& N,, CO 9T NO' i 3TTEeT hife 3
?1 TN & TTTaeT SRl WHEH o o wes suEni
A TEEse I8 ¢ T oeig-hife sga T ey
Thedt st &, SR oree s vt &1

4.3,5 TAE WY

grEfTeR fAuif@ W=l (Parameters) o Tl o
fordt e10] o f&EU0 o fau T oEd-H@ET & 9R
I T el €1 SaEtoned— S 379 i Frefated

109

TR (19 1) g7 99F ®9 9 fefug feen s
TEdl -

%Q$ © @fo \Q@ © /ydjo

\b’/ \% y > / \O;

{0 Yo 5 .0
I RS |

\ 7

¥,

R N®
SR/ )
\q,,/ \\’&

o) O
111

faF 4.3 0, 917 F71 TR =T [ 1 9 11 7 fafea
(Canonical) &Y 39Ifd &, el G=T [l 371
G#H (Resonance Hybrid) &9 eIt ?7

THI & AR H T O - O Thdl &Y q1 Th
0 = O Tgareiy Sufkerd 81 O - O Teher qen fgesie s
T ST TaTgal %Al 148 pm a1 121 pm &1
T gW W g € fF o, e ¥ M 0-0
T T G TH F9E 128 pm Bl 1 37 O,
3] H ARSI - SATRdTsIA 3T, Tehel el TgaTaiel
HeAedl €1 37 : S g TS 1 A 11 | § g
f Tk HE= O, 1Y) ! FRefd 78T o Tkl

0, ST T[T 1 Aok =T hl T2 HH
% fau TR Wheu T (Resonance Concept) !
T o2 T §6 e oF 3TER We TRt
U] T hael Teh o[gH GToMT g1 Trefua &t
fomar < woR, @ WM S, ARTR P T
ATt ehg |IATT Tafgd (Canonical) GT=ATAT
wu H feret Wt &1 o fafed wemet w1 R
H&T (Resonance Hybrid) 3] @i arfas feefd
%1 fEfid #3171 e1: 0, ®1 SHa < FEA (1
9 11) SE! fafed G & qen S Shia &9
(TT= 111) SHHT aTedfaeh Se i Fefd o 8
SIS I S T ol iR g gt S 21 ke
3T T HTeiA SESHFATE 3] ST T o &
I I
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IETEAT 4.3
COY A &1 WAl 1 A AR g
EalE
&
A T IS THVE o TeF I Tha
STEY T Tk fg-3TaY ol Sed-Hal Hhiame
A hi FRfds Gl & FEfd #H 6
fau erqata @, wifn 39eh SER oI shieH-
S sl i oo fo=1 g =fewl Wy
TR IR oh STIER HdHe 3ATFA o il
SHTei- SIS el 1 eloE THH et @
3T FEMS 3 i ardfas |ea i -
fafaa = fafeq d@wemed @ 1, qen 1) &
IS G o ®9 H A ST Hehall &

:0: :0: :0:

g «—> |l «— |

_ /N S SN,
0 0Ot HOHOH 0 O

I II II1
forT 4.4 COZ & 379 &1 G= I, 1 3R I @17
fafed wemrd
ISR 4.4
CO, 39 I | i A Al

&
CO, & 3] H HEA-3TTaleH TaY H dars
%1 WEME 99 115 pm 81 WHEE -
SIS fg-3TeY (C = 0) AT HIe- AT
feey (C = 0) T <arEal HHL: 121 pm T
110 pm ©1 CO, ¥ HTe-SordIoH ST
FaE (115 pm), (C = O) TN (C =0) &I FHH
weTgal o 9 B 81 THY IE T Bl ¢ TR
CO, 3] S driferh AT i shalel Teh Tgd
A o STUR W YR @l feRan s wehan
Id: I8 YT B Sl ¢ foh 39eh T s 9
sAfes g9 G fagt S den co, W
T i 39 fafed "w=@mst (1, 1 @0 101 o
et o &9 # YR R s
10:1C2 O «>:0iciio: «> :0iicior
) | II II1
ferT 4.5 co, o7 7 SR TXFAW I, 11, a1 Il
i fafed g &t 9ifd 81

R IEIRCRIE]

AT 0 O I8 Hel ST Tohel & TR

* AR AU H TAFAE YIH Il §, FHifh
STAR Gh i FHoll fordll off fafed = i
o § FH el 7

® IR o HNUN G o T S HE W
FW T1 38 YFR O, 19 § AR G &Y 111
I Soll, IR ®Y 1 qT 11 I Sell o AF
9 ot %9 B 2

TR Fehoddl W Helferq g ditaan &, forent
emRoT STeveeh 21 SRl SOl © TR

e gra ¥ fafeqd dwmmet &1 w5 st
& B 2l

* UW Tl T Tk o] $w g & fou
fordt fafeq W= & &9 o sufeed &
2, S o1 T foreht gud fafeq g
1 I 2

o fofeq Gt ® ScaFal (il 9 3T
% He U SH ol | S e Ere
&l g 2

* Tdfdsh &9 H 3] I had Tk &l
Bl B S8 Hhad Th oEd WAl 5N
vef¥ et foman ST weh 2

4.3,6 SITALT-LAUTAT

fopddt emmeier b1 O W omafTR @1 HegASt B
Tk oyt feufa 71w ardd o #E ot ey @
ifiter quf &9 W HegarSt a1 @t TE e 21 el
T o < BTRSeH TWEET % i o A TEEdrst
e w1 Yehfa off s w9 @ et et 2

S HE WA ey HHH GO9S o o,
(S®— H,, 0,, Cl,, N, T F,) o1 €, 7a Tarsit
TR I I WAIS 5N HHH €Y 9 ST g
21 THeh IROTHEEY ToiaA g7 I UM AW o
di mem H Suftyd @il ®1 3@ WRR WW s
‘el wWeHd eMeY’ wmEdn 81 58 fauid HF
S T wHE o1o) | < wRAngeH o <t gt
TR I TS w1 e foreenfuq @ S 2,
Fifeh TSI 1 T UNRdl BI5gISH i STd&T
affues Bt 81 38 wehR fffid H-F o6y wh yata
TEHAST Y 2
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&0 o R UH 310] H fgga Mgl (Dipole
Moment) Sca=1 81 Sl 21 fgyd = 1ot & | aen
YA 3R HOTHS STORi o o9 g
A% o &9 § qRefed faman S @1 39 g
e o ‘p’ R swiEn S @1 3@ frefatea
eIl R e feRaT ST 2

T @A Y fearg & g7 1936 °
37 X -Tohvll & foraredT e fega st &
Haltid 37eh &4 o [ st FEBR 321
T 37! G XA % 17T f5ga ST
& G 1 feaT a9 e S 21

foga Mol (1) = ST (Q)x SR YoFRvT i
T

f‘gfga ?HTS[U'f I GG ﬁa"EITQ (Debye) HIEh
(D) o &9 § e o Sl 2

1D = 3.33564 x 10°°C m

SEl W C Hetd 99 m WX 2

3Eeh st faya sl T wfw afer 1w
o ITTER T TH B R gRI <A S €, fordeht
Teel To omees ohg W feerd g © aen s
TAIHS % 1 3 Y@ Tl ¢ W WA ° fgyd
3Tl T IRl o7] i g9 HETl o SW hid
T () gR ZEE S {1 AR w1 ki 1
TS R W iR o womers fa w g 2
3TN ok fau— HF H fgea sl 1 59 yehR g9
T Hehdl -

+—>.
H—F:

Ig TR 3T0] H Solae B oh a]ald i f<em
A € A Y T ok I et e fgre
Al % e ] R A A 2

TEACATI 373t o fgyal STreul oheret Tael o
T fgya, f5= ‘ etreier emmeol’ het Sl &, W &t Fel
w ot felt w21t A fgyw ey & fafu=
aTeiel o fgga el o1o) o fafu= steiel o fgya
Wﬁ”ﬁaﬂm—w Wectorsum]mélma?
I~ STt o 270, TSRt aTepfa sferd el €, o <
O-H 37&9 104.5° o 10 W & &1 9 319 ¥ e

111

-30

fgga el &1 WM 6.17 x 10°°Cm [ID = 3.33564 X
10°Cm] &1 €, S O—H e o fgegai o
il o Hfew-4m @ 9 e ?

H H
NN
H/ H/
) @)
aee fgegof ofeoredt fgya sl

i fgya emeol, up=1.85D
= 1.85 x 3.33564 x 10°°C m
=6.17%x 10 Cm
BeF, & fau fgya sl &1 70 3= @i =
T g B © R 39 o) | 1 gue sy fayd
foqdia fken & 210 € 9o Th g o YA i ge
(Cancel) Y Gl %I

F—Be—F (e— + +—)
<«<—+ +—>
BeF, 3T0] H BeF, 3T0] &1 &a
STTEY—3TEO] fgya ol

BF, S S WA 79 H fyye el
Y[ Bl ¥, e 39 319 § B F se 120° o 07
W EA € T AU W QY S-S % HHE a
formra feem & B 81 9o herearey il ST Seui
1 ol TRW-AM T F SRR Bl 2
F

Y
F<—=B+—> (e—++ +>)=0
%
@ F (@)

BF, &7 (%) 3«4 fgyga &1 f&q0 (@) qRorH
feya smgol &1 frEqo

3EY, NH, 1 NF, o 03Tl &1 Tk T
I | A S w1 e st B €,
S8 geioM o WA R TH THHT selag
Sufeerd g €1 BTediter W@, faga smomedshan
eSS k1 orden ofuss @ ¥, Wq NH, &I
gfomHt fgga el (4.9 x 10°° Cm) NF, o fgga
3ot (0.80 x 10™°° Cm) w1 21den @iferek el 1 Ua
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THfeT 7 fF NH, H "Teis TH] R SUFCrd TehTeh!
Toa T 1 Hefh fgygd ol 9 N - F o7 o
foya-ameont o5 aftomHt fgea- st 1 fodia feem #
B B1 hereh fgya el TeRTeRT Siee 9 & HR
N-F STag-Seor o QR fea- el o game
1 HH F | THh Heea®q NF, o 0] T fgea

el 9 g 2l

v

1

] ]
> =y A
AR

H

NH, ¥ 9ot fgea smeoi

=4.90 x 10" Cm

e A ok T5yd S i TRl 4.5 H f=n @ R

59 yoR gedast oy § o7fvte st
0T B €, S YHR AT ey § oft ¥R
TEEAS A0 Bl B ST el oh SRR

NF, ¥ uftoret fgea-smepf
=0.80 x 10°C m

R IEIRCRIE]

qegdarst @0 &1 fge=d @ (Fajans) A
frfafed fadl & S ER #i1-
® M oh STHR ok TSH qAT FUMEH ok THR
TG R AR 3TEH o Hewarst a0 ¥ gfg
el R
®  YFEH qAl FHUMHA W SAEY HI AN dEA °
AR STEY o gt wao | ghg Bl 2
® AN 3MHR A AT o HAHA | W 3T A
H YAUI-eHdl ST Sfueh el €, foEen
ToaRieh T &R qe & Ua1 9igsti ok
SRl o St T T ns? np® W1 eTven
Hehul UIgetl o e (n - 1) dns’® el &l
I, UM oF Soiaed STeRT ohl 3Th{Yd h
IU ¢ferd Sl 1 el Ik HeA SO i W gt
T T8 Wik wewdel Ty faiv o ered €, fore
MeRT o HeA TR STl Tedl | ofeg €At 21 e
1 YU~ &1, ST Shi ol el RO o garl ot
G SIS o R §, Sl Wit w9 9 f st
A ! eGSRl % v i i S 2

ARUT 4.5 FD AT URN o fgga-smgut

37T T UHT IETETUT fega-mgut TRl
(AB)
HF 1.78 faw
HCl 1.07 faw
HBr 0.79 kiieen
HI 0.38 e
H, 0 faw
(AB,)
H,0 1.85 el
H,S 0.95 el
Co, 0 Faw
(aB)
NH, 1.47 remae-faafae
NF, 0.23 e faufae
BF, 0 [ESEERIEE N
(AB))
CH, 0 G IGETR]
CHCI, 1.04 G IGEIR]
CCl, 0 G INETR]
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4.4 GITSTehdl ShI9T ST IH
ufaersor fagia

ST IR STl T €, 5 TSRO YUt ki SMepfd
1 wren ¥ ored ?1od € . e fagia
TSt 3THhfd &l THgH & fau s Wo wEifafy
IqeTed 1 B T8 fafe geiyerm o 1940 ® oo
qen dfad (Sidgwick and Powell) o TR o
et 91 TR T T & S A
3= foRanetl o sTyR W wfadiisd &1 oftl 39 fafy
i Tgem e feredt (Nyholm and Gillespie) q g
1957 © 3R atfues faepfia den weifua feman)

& T, 3. W o, Tagia @ gerve anond §-

® U] AT MH(A, held TCHIY] o QUG Sufeerd
TSR 19T Feisri Fal (TSI ferel Sfeifer )
1 Fem W AR e 2

®  Sh WY & GaAISThdl hiel | Ut gelagi
T ThH-TA h Ufahita F3d &, il S
SFFIEVFT Y (Electron Cloud) 94X RBUMHh e
Bl B

* I goaeH g fafaw o 39 feufae o srafted
BH 1 IS L §, TSR weewy s
Jfaeryu %9 ¥ &9 Bl 39 feafd § 39k A
AAferham g0 BT 2

*  GUSIhA-hIT I T Tl oh &Y § HH AT 8
HWWT’—IWW (Spherical) "|dg 9T Tsh
TR W arferhad g0 W e e 2l

®  TEAEY H Th Uhdl soided I8 o &9 H el
TH GEEY & T A A oA T H THA
YR T TEA W@ 8

o IR ] H T A AfF AR FEARA FW
T S ek, @t 39 frafa | o wa. € W SR
Hied THl Fedsh HIEAT W N el 2

TG Il o Siter AiqeRsuT == feramd fe-

Terfiaa s o wedt §—

ThTeh! T - TheT I > ThE 4 - 3T 31 >

(Ip) (Ip) (Ip) (Ip)
> & I - oA g
(bp) (bp)

113

TrEer den feredt 3 seaeAl o Tl Il ao
a7l oh Hewaqul il i SATEA Hid gU Al TH.
T W AR Wied H GuR foHan uwmehl soiee g
el TR W AT (Localised) 1 €, Sfeh
e STEel T < WHET o oY qewifed g Bl
31 forelt oT0] ¥ oTraielt Seiaei JrH w1 STUST TehTeh!
T ek T B €1 S6oh Hereaed Tehieh! Seieei
Il oF S ThTeh! JrH-TaH I qe sTae -
el 7 h STUeT Sferen iyl € 81 57 Ul
el oF HRUT ST] i Gefead eMRfa o fa=Tar gt
AU V] ok STEY HUN § F FA 3T S B

. TE. T 0. IR Aied H T ¥ SISt =i
SATHAS SR 1 QAIHH A oF fag STopst i
T Sfor § e s g
() o 27Uy, ek Shelie URHTO] WX hig ot WahTaht

T Sufterd Tl gt )
(i) o 2707, TR gt URWIUT W Uk o1 Tk |

arfarer TeRteRt g Suftea B £

AR 4.6 H ThTh! FrRfed hid TH] A
IRI SR Sl oI 1 AL A1 AB TR oF D
LA STE ST hi STHTTET 9 TE 1 HROR 4.7
o o 39 T AU qe ST i S & €,
S7er s TXAT] R T A1 Th W AF THeh
Sufterd B €1 GOt 4.8 st w1 sl o fawaqo
(Distortion) 1 =@ HTdl €l

I "R 4.6 H T9IAT T €, AB,, AB,, AB,,
AB,, T AB, ¥R % AIfehi & oot # Sk
THT] A i IR TR Seiee T8 9 B WA &l
LN HAUY: TH TR - @, B gad,
aqeneR, Srasa-fgfuafiel don sTeweshia|
TH YHR & Sl BF, (AB,), CH, (AB,) @l
PCl, (AB,) ST0sT FRT Wi St &1 T 1o &1
Stafaal i Tg-€€l (Ball-stick) Ateall g1 <

wef¥a faran o 2—
180° 90°
120°
BFg CHy PClg

BeCl,,

for 4.8 forl TT! I AT et WA g S F
st
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R IEIRCRIE]

AU 4.6 T JEAled isd avaTo] Jerd 7Ol &t wemfita

TSR gt TSR It Suiee SSTEI0T
wt q& Ht T ~rfafa

180°

2 L p N B—A—B BeCl,, HgCl,
cipt EeCip

3 BF;

CH,,NH,

4

5 PCl,

6 SFy

* SR Y@l 1 SUANT sheel Gyl TR w1 SWH o forw fRen wn ®; 9 et w1 T <widr #)
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115

HRUN 4.7 FT A IURA /M Al Rt (wtata), R e wH] W uw o Tk ¥ arfue
TETE T I Suied

U
LETI

-
Ealk:rc)

ThIH Tl
H GE&AT

e It

Ht AT

MR

AB,E

2

T

S0,, 0,

ABE

Prentuita furrfust

NH

AB,E

272

LS

H,0

AB,E

SF,

AB.E

32

CIF,

AB.E

5

BrF,

AB,E

472

At

XeF,
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RIRENEEIE|
WRUT 4.8 SMEE-TTH TAT TehTohl ITH ATeT S STULSTT it TEhRTA

st T T g T srpfn  enfa s

o W& R "E&T T T hi SATEAT

4 1 Q el g8 gifar IR W TEHT HfA

it Tmdet g =1fen, W
RE | I8 U] [T g SAan
V-3TThTd 1 Bl €1 THeRT HROT
Tg 7 o TR FrH-oTeR g
o ot gfqedor, sTEdh -
sTad g gfaesu I sTE e
I GfIhYUl hi STURT el ATeh
Bl 81 HOTeEy T[S 10T H
TH 120° ¥ SEHT 119.5° B
S 2

.
: FAAN e

oo 119.5° &0

25

) O

3 1 /“\ Brepivia ffEt  af Tehrh! g™ o ToF W sTe

107° " ~FH B, A S W&T

" H IqRAR i, W Tel Th

THTHT T SUfted @1 g

' THET - o % A

FONALN Wil & wRO (S el

/ \u - o Y ST A

X 21 St S o e o

HIU 109-5°  FEHL 107° T
ST 1

2 2 10 e I eft SereeM FrH-sTaH I
A BN, T 370 i SThTd TqheAR
W 10 e, W | THEED T H
Iufkafd oF HRU THHT AHR
' fahd =i a1 HIIa
i/ \ & fr T gmwEE g
B iR STEE JH-TE R I
" T STden A el €1 T YK,
&Y I 109.5° H FEHT 104.5°

W@ S R
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BT o i iy T :;rﬁ?
CCaEs e e e ST
AB,E 4 1 ' el st () o I Aafa feafa
o ¥ T H 21 39 PR 39 SFH | 900
@ F T\F SN T A T - s g
~~~~~~~ F e €W €, W st (@)
F F o wehTh! g feryerda feorfa & @
. F AR 59 fearfd & 900 W et &
| . ’|,F ThTh! JH-STE I gfaemto
@ p s | T ¥ Tof et (@) o
N |\'F Tl 81 (@) | & T et
| i fafi= w1 few 7 €, S— forepa
F TR, dfad (Folded)
ST B |
= F
ABE, 3 2 | Q\L\ T-3TFHf sfafa (%) § TEET T
. | gCI—F fergerditar fRerfer # sufeera 81 waferg
® 0 —F "]' =g oufd § TR -
| F 7 YfqeRtr 311 senfafeal fomm
TR 9 et fefy F @
g TorT o o el 81 e senthta
. X () HaH TR 71 T: CIF,
| Qi \\\\\ R e
/T Cl—=F
(@ /'.C.l —r (5
F
F
2 /Q—'/".F
(M) Fag- ¢ ~ F—CI_ |
F 6§F

A TH % W IR HiEd h TeEd ° Hh
upett, faeie &9 § p-setteh o el gr0 A Aifirest
&1 STl 1 qAIgA W8l €9 § T S Fhal
21 7el e fon wefera wTemet | ol o1 ST A B
R +ff S GRI AR |G I JATIH ThAarges
M S Hehdl 1 MU st o ‘gt g’
Yiqewyr o g9 ok faoa § 4. T, €. . oIR. Hied
1 Tgifeeh SR o7 e 21 39 fowar o arsft oft wishrd
I W € herd: @e faa=e w1 fawe & gen 2l

4.5 GATSTehdT e Tagia

ST 1Y S § g STAHRON 9 S1usH st weet
1 foras o e faerdt €, wg Taate ey 5
%1 e 3 H uE srnd 8 S SEHnon ug ot
e TS wd R S w oeey foEem e
(Bond Dissociation Energies) del 7€ @argal

S¥- H, (435.8 kJ mol ', 74 pm) 3R F,(150.6 kJ
mol ™, 144 pm) fo=1 i &, Siafer 1 < syopet o
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Heftrd AN o o9 Uk ol I o GeuSH
o TRy Tshel TeHdrS €Y S 81 g8 Hied
TEURAIE AU hi MHfaAl wi fafo=ar m off
RISl &l STl

T YR A T, 3. 0. o fagia e erupstt
1 A o 9N H SN a1 €, Wy TE STh!
A el T Fehdl 91| 3HeRT SqA ot Hiftd g1 5
HFA H T FE ok fa¢ I Ty fHgial &
yfaares feren o 2, S F@ied AT (Quantum
Mechanical) fagia W enuia %I 3 fagia %—
qarsshar ey fagra den v-wes fagrd
(Molecular Orbital Theory)|

GHISTehdT 2TTee Tagia i Gd9d gEeer aun
e (Heitler and London) 3 1927 H &qd TR
o1, TSRt faera qifer (Pauling) dm = aﬁTﬁaﬁ
3 =g | fHan =@ fagia &1 fad=m wmm) wem,
Tl oh SelarifTe formamal (SIS 2), TRHTY] Hefahi o
AfgeTA IR HeHtor e fa=Rul (Variation) T
STEARI] (Superposition) o gl oF 99 T eEia
21 37 Teft Teqet o afied H FarstRar ensi fagrd
1 T[g Toer= 58 T&ish 1 faug-oeg o o1et 81 o:
39 fagia w1 auiA ohee U 3fte 9 qen TIfoTd
3o fopu fomm € foman smom eTsu, Ry o WReraH
Y, (Hy) o foReq @ foaR & 2

M ofifse fh gEgeM o & WHE] A 9 B,
fSeh sk A9 N, 9 N, € 9o S Sufeer
TSl i e, 3N e, N WA TN 7, TH T H
3R S 1 W A T W] U TR W At gl
W e §, q9 Sk = i o= T el e
-l S I Ueh-gE o U 31 W ©, hi-edl
IToh ST SHYOT q Gy ol I Bid ST B

AT g Frefefead § S g 2
() T TXEIY] o A qAT 3Gk Tl ok s

N,-e,,N;-e
(i) T TLATY] ok AT 1 T TLATY] oh SorareiHl

a?EﬁHNA—eB,NB—eA

3t YRR SRt et Frefeliad § Sae B
() T TREWE o SeaMl oAb e, — e, A
(i) 1 WRAESH & AR F d=E N, - N,

R IEIRCRIE]

/
7
7/

@g’ \@

- T T
e —— " ed
SR TS
eA
<2 D ®s>
H, H
eA
EINERREC]

fag 4.7 H, 77 & for= o w7 qer qfaator ac

STRYOT 9 Tl TREET H TH-TER o U
A T, SEfeh Jiaertor ol 32 T HH F1 TG FW
g (fa 47)

PRI et A IR IR A ol e e b R
1 A T GiqeRy deli oh W 9 A eIl ¢ 96k
RO~ Y S THY] Th-SER o e I §
T SeT Tearfast il &1 81 St 1 3 TE feufa
2, I° STV g q UGRU 9 & SNET & S
? IR fpm *1 S A WX W wEE W 21 39
T H EESISH o U] ‘ 3YrEiferd’ el © iR
Th T o] wEW €, el ey o 74 pm
Bl B

<Jfer BTEgIeH o < TRAIST o o= A T
W S HH B ¢, THCY BIEGNE U & Yk
THTLS 1 aTUeN e Tl g 81 9 YN e
Tt ‘el e’ sweard 71 7 o 4.8 W Xy Mg
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@ H =W o W B @l fadd: H, %
e et o fodieM o faw 435.8 kJ el @i

ATl Bl |
H,(g) + 435.8 kJ mol ' — H(g) + H(g)

« @ o

»
>

erahul gl

(=]

—> F§l (kJ mol?)

ey H

435.8

TSy |, 74 pm sl gl —>

faT 4.8: H, 17 & fa¥=q & fau H ®Arst & &9
SR 0 H1 qrde Refas S F R,
FRE # FAa Fe el H, &1 qaiiis @t
s7arEey St 21

4.5.1 heleh AT TTEOT

BEgre 310] o foed H 39 ofemen § <AqH el
TR W Bt ©1 39 3feee W < AT 3 e
Bl S © o S+Toh TRATy-ehereh AT ® 9 SHaRes
‘RO hereh AT el €1 S8 TRoTeEd
TR W B €| SIfdeae i G weHEs
e 1 Fererar shi fifa et 81 g st
sfgea § wENE % e e sTeEy s 9
Gefd 81 39 YR, hHefeh AT STEHROT o
STER & WEVRA o i HeHds e h1 S
HarSehdl we H Sufked faudid 9 (Spin) aTel
TRl o WY o qROTEEEY Bl 2

4.5.2 el o TEvmEw TUTHH
Sl A WG ©, HeHds ey ] herhl o
AT | S &1 SSTeT o felt— BTegISH o1 377
T4 § H 3 AT & TS § 3T 1s HEH
1 Afdea g 2|

CH,, NH, @ H,0 S SgwAmE st |
Y a1 oh HH-|e 0] i SAnhiq o Aewerqol
Bt B SIE & fAu- CH, % v HI efa
TIgTRAHIF I eIt © 3R HCH 3TieT shio1 T HH
109°28' i BT ¥? ¥l NH, 3T &1 STHid
frfaet =t gt @2
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‘TSR ey fogia’ % $ER W CH,, NH,
H,O 7S SgUAE T[T i STehid, 3TH 3TEY
fo= qen 3k fXemceh Ui <Al TRHIY] Shetehi o HeRTUl
N Al w7 HeEd W R S gehdr 7

4.5.3 UTHTU] SheTehl okt 3Tfaeamu=

S < AT ey foeRe o fau U ot ¥, ae
3Tk HeETh! T AT T, KOs a1 I &
W%I%&ﬁmﬁﬁm&&ﬂm(mphtudd
1 oo (@) ¥ fon oIk fag (%) W feR
F € (fo7 4.9)) T~ ¥ag sm@l W T MY
YIS 3R KU Tag ad Ted &1 fag ()
TAAN | R AT W HE Ha T il AE
I o forg siifseat =1 fog (1) otk eifafe=rg
Th GAM BF1 18T S8 oI (e %gd 2|
s T p TRA] FHEh] o HAIHE, FONEE a1 A
sAfearaa &1 fafu= seeend, fas 4.9 o <wiE T 2

HUTeR 3Tfaeama=
SIS TOrET U W SAfeATT (aﬁ"ﬁ mﬁ@;ﬁ)
OO OO

(a) (e)

@ ®
% ¥
Vi

)
(b)
p, (©
w (d)

Py Py

I AfqedT (T gW wt
T uge st faom # arfufamma
ST B9 o ShIUT 3TfearasT <&l 2idr)

NN
& 7

Py (i) Py ()

FerT 4.9 s T p WA Fehl & AHE, FUMHE T
9 sifaearaT

+

P

@
74

Py Py

0
)
(h)

N
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TEHAST 3EY o fat=d o &I SR o ®9
o erfaed &1 HER! SEAHRE  fauEen
TEaRATOrR STUEH qen SRl STUsT W TuH 9 9
SN BT €1 9 S © fF CH,, NH, @2 H,0 3T0jeif
HT TR HES: IgeEaRE, et aor g2t g8
Tl 81 37d: TSR SMsiY THgia 1 ST i 98
ST =R BN TR @ 9 SefhdE stepfaEl @i
heTeh-3TfqeATT o SR W TR fepan <1 Tehal 21

33U, TaUed 89 WA (CH,) & 317 R foar
FTd €1 qo Al (Ground State) H HTE
Tl fa=md [He] 257 2p” B, S Sdfo araeen o
[Hel 2s' 2p.' 2p ' 2p,' 31 T 81 36 IS o
foTT. sTewae Sl &t qfd Fehd hefeh] a TIEge
o dre IfqeT o wora®d o Sifdfad el 9
Bt B1 e o TR WA Hereh, S o g |
Th IR Soiee SUEUd Bl €, WR SRS
RS & Teh-Ueh SO 1s ekl o Qe
oA FT Tehd 1 W 38 ¥R fffld =R c-H
TS THEY &1 BI7| hIeA oh o 2p THEHI oh HLA
90° T IV B o RN 31 HEHI gII A Al
% &< HCH iU &1 #19 +f 90° 8hm, 27fq @
C-H &Y TH-TW o G 90° I HVT T
e &1 25 FHEeh A1 H 61 1s H&eh Meltd gaHd
1 B h &R et off faon # sifqeards X g
21 31 WY ¢ - H e7a 1 faen rfafysm gnft =7
fT&qu CH, ! Irdfas Tpfd ¥ ¥at F&f @ g,
e =’ HCH 10 SIqoheish ™ 21d & aefl Teish &
A 109.5° il €1 399 W il € fof ohefel shefehl
% 31T o TR W CH, o 3Tel o feemees ol
1 T TE A W Tehdl B1 3 bl o SMER W
NH, @1 H,0 3= § HNH @& HOH &I o HH
90° B =IfeT, S ar&fes qeli & 3T{Ed el 31 NH,
qel H,0 # ordfoss E" 0 HHA: 107° 9o
104.5° 3 €I
4.5.4 TfqeATUT oF UehiX a9l HgEAISH

ML hi Uehid

Ferehi o AT o YER oF SAUR RGeS
e o I THR B T
() & (o) 3T&Y qA (i) T (m) @Y
(i) T (0) MET— TH YHR HT TEHAS T,

STEL ®HeRl oF SAdHeE W W fEER

R IEIRCRIE]

(Head on) SATTeATT a1 1&fd (axial) SAfqeamd=
%ed Bl TH YhR hl 3w, THIY] Hewhi &
frafafaa § 9 fd T 9oR &% HaeH ga
T foRT ST TS B

® s AfTETT- W YFR F GASE A
318-9d (Half Filled) s-h&h STaTenta 3781
R HAfeae 3 €, Sen A e wen g

OV - W
s-h&lh s-h&lh s-s AT
® sp IMfAEATUT— TH YR H AT Th
T 1 3TH-9q s-Hesh aAq A TLHY
aef-9dq p-werh ok o Bl 2

G PO — G
sh&h p-he&lsh sp
® pp faATT- T@ THER H1 SAfqeAoH
T o Tef-9d p-kereRl % i B T

o TR & SEEAE 2 W 2

p-hEh p-hEH

(i) U3 (0 2ATeEr )— qﬁma%aﬂﬁésswﬁraaﬁ
e TH YR ATeAT i € foh 3k e
Teh T oF FHIG qAT AT el deed
Bd €| 3H YR e AfGeAT o ey
fAffa whefh H T[S oF qd oh W q A
T W AR A9 B B

L+ I — (v(;ﬂw:—

pHEE  phEH p-p AT

4.5.5 famar qem Ut ITTeiEN Rt Weedr

Tord: ST ki Yeloral Afdearad sl dH W AR
el B T enrsie ® sheren! o efdea efues g
B gHfey form eey, o ey (FSae &9 stfae=
Bl ) I g § Al ol gl 81 SHeh SYee
g ST ot Hewel € R 1 wenpet o < o
ey Hfl STehel el WAl WAl §1 48 @ed fam
aTrter o T € B T T o S T0peAl 9 i
2, T fgemeiar o freney sufted e 2
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4.6 HhHIUT
CH,. NH,, H,0 S SgRumvH st i fafime
SNTHC STRfaat 1 T ¥ ok o difer 3 wam]
hefehl oh Heh<Ul 1 THgia gEarfad fwam difer &
STTER WY hefh GAlfSId BIehY HHJTH Hefehl ol
e o | T FeTohi i HehT shaleh Fed & s
forem o TR Y5 FHEH! o T W HRA FHEh!
1 WA Hd B| 3@ RS 1 B0 HeR{UT HEd &
T U o1 aTel Hefshi o a9 B fHeres el
o AT §R THH Ssll ae TR ITel &kl hl
T 1 UfhAT Sl GeRTOT hed €1 I & foru—
e HT Teh 25 FHeh U1 9 2p HeTh TR0 gR
N Y sp® GhY FHEFH A B
HeRTUT o TETAYUl AUT— THIUT o H&A A0 3
e
1. HHL Fehl ®I G GHO Hi Gfepar § 9
T STl Heeh] 1 G o SUe gl 2l
2. HH HEF Foo G Sl qefl SR b B B
3. TR Hesh L SEY 9H H I[E HeThl Al
19 et e Bid B
4.  HHT FHefh T HaEen 9H & fow fafam o
fafyre feemeti & ffem g 81 gHfeT Heheor o1
WehR 3T0] T STHG <9 2l
HertuT i A uRfeafaar
(i) TRAIY] o GAISTERdl el oh hefeh Hehfid i Bl
(i) HHRA B TCt FHEThI 1 Hell TR THE T
=feq|
(iii) HHIU oh foTT Seie 1 SIS SEYTH el 2
(iv) IE Ewah el ¢ foh ohoet std-gq wern €
HHEW § 9 | FA-FHW GASHA FA P
Tof-5Jq e Wl wHerk ff THia 8 hd 2
4.6.1 GHIUT oh UhIX
s, p A4 d FHaehi o Hato FreAfefiad Ter o B o—
(I) sp GehIUT 30 YR o Hh0 | Th s T Th p
eIk HHRA BT & THM sp THT Hewhl 1 Ffor
T B z-378T T Gh0T HeTehi 1 TH B, sp hL0l
% fe s 9 p, Feih STIH B &1 TAF sp G
Heeh § 50% s-c&Iu qell 50% p-eieT0l Bil 81 IS
et oT0] H S W] o WAl H& h HeEh
sp HeRTd A & qe 3 TRAmEt 9 ey o €,
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3] 1 aw sAfafa gidt 81 39 R o R i
‘faerol Hetor' off wed 2

sp Y HeThl o 3 I gL o olid (Tifer)
oI ST BIE F0T T fauia fRemsti o z-37e7 1 AR
TR T ¢ 3H% HRU YAE A g §, fwen
ey Yaeial ST i B 2
sp TehRTUT ST U3 oF IETELIT
BeCl,— TeTedl 3] § Be w1 Selagil o=@ 1s”
2* BT 2| ST oferen § Th 2s el e 2p
Fed H Be 1 fg-FaASihal & HRU W=d (Pro-
mote) B ST &1 Tk 2s Hefh qo Th 2p Hafh
Gehfid et & sp Heht hefeh 1 €1 & 180° ol
0 T B YF sp Wbl el S o 2p
Feh | afTa Afqeard 51/ & Be - C1 fawmn em&y
T B1 39 fost 4,10 W g9t e R
() sp® HHIUT— GHUT o 39 YR H TFh s HeH
T T p HeIk FhRd BB qF FOH sp” TR
werhi 1 fmfn w1 S & fae- Bel, %
319§ Shsra SR TRET0] i qoreel sTeeer foa=mg 1s°
25% 2p' BT B| I e H Th 2s Teia e
2p Herh W= 81 Sl 2, fSrereh afomersy st
¥ egfiad seieeq Sufterd g €1 dF (TF 2s

X X
y
z z
(=)

— O 34—

&9

sp GhI HEH

cl,
(@) * Becl, 7]
T 4.10 (F)s T p F&H GRT sp THT HeTh! BT
fifor
(@) BeCl, ifa® 310 &1 fawaa

TN T 2p) FeF Ghd SH dH sp” HhL HeTh
T B1 dIF HeRt hereh BreRiviig weae oewen §
Bid € q FAA WA o 2p herehl @ srfaea
g 9 B - Cl 3@y 99 2| THT BCI,
(st 4.11) 379] 1 Frepioft wwaelt senfafa gt 2,
S C1-B-Cl 37/&e 10 120° 1 2l &1
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o 4.11 sp” G Fam@w! a2 BCL, &Y &1 fram

() sp® WRIUT— 3TH YHR o HH Hi R
CH, 377] < SST&01 51T 1 <7 Gehell §1 STH Fegars
Fe o Th s HEh q1 p HEH! o G § 91 sp°
ThY Hereh o | A Hefeh WA Sl aell AR o
B 21 TAF sp® FHEF H 25% s AT qUT 75%
p-TIEIUT Bl €1 sp® WUl EN W =R sp’ Wl
e IqUHAH o =N H B AR B &1 S fo
4.12 H <0 70 B, sp® WehY herehi oh s 10 h
A 109.5° Bl 21

109.5°

S+p,+p,tp,

CH, 31T]

forT 4.12 FT1 % s, p,, p, IR p, RAY Fewl & qism
G sp’ TH HEgHl F (7907 qer CH, H7 FoR=HI

R IEIRCRIE]

NH, 9 H,0 %! H=isfi &1 =ren 4 sp’
THTOT GRI KT ST Fehell &1 NH, § SIS TRHTI] BT
ey ST SeierHl fo=Id 25 2p, 2p, 2p, @l
21 sp® W Herehi W oA sp® Weht sherehl o S
Wﬁ%ﬁm%m«rﬁﬁ%ﬁ?} spSWﬁQa?@ﬂ?ﬁ
WW@W%IW%ﬂ?spSWEW
T BTEgIS WRHTIRT o 1s hetehl o |1 Sifqeamd
SN @ N-H ey fffd #wd &1 g9 o €
Tehish! IH a1 Eeht I oF o9 oAeet I &l
en Wiqepdor arEelt T stferen B €1 SEeh IR
&Y NH, & 37 H €Y H0 109.5° ¥ HhT
107° & STl @1 UH Y] i StHfa o gt
et & St @, St ot 4.13 | <witan w2

A oF 310] H SRS I oh =R HASTehdl
Fe, ek (T 2s TA A 2p) sp° FhIUl I IR
spSWEFWW%IEﬁ@ﬁW?Wﬁ

Ip

ST, NH,

ferT 4.13 NH,, 377 &1 &1
Toh-Tsh T Bl 81 3 9N sp” Tt hefeh Tqehereh g
St Wi wed €, fSEw 1 il W eRg e WA
reiferd B0 € A 37 < hiA W HIHT Sel g
Iufeerd eid €1 39 319 ® S7ee v 109.5° U ST
104.5° B STl & (e 4.14) @0 219 V-Srepfal sreran
H1vita sfafa w8 e 2

fard 4.14 H,O 379 &7 a7
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4.6.2 sp°, sp’ AT sp WHIUT ok I
IR LUl

C,H, 310 ¥ sp’ HHIUT— 397 & 17 H & o
T T sp® Wehild BId €1 e IWH] o =R sp°
YA HEhl § T H T, 3 FHed A & Th
sp’ T HAE W e faear= g/ sp” - sp”
o reier s €, Selfeh Yook shie qRHT0] o
T sp® Tht Feh TESISH WA F 15 Hehl oh
Y sp’-s Tar amey oG €1 3Heh URUTTEEY
399 § C - C @Y weE 154 pm 3R C-H 3Te
Fﬁl’s‘lOme%ﬁﬁ%l

C,H, ® sp® Waul— W9 370] o & § e
TRHI] ST Tk sp’ Ght hefeh § el SAfqeama g/
C - C faman s1se AT €, Saifeh I shiele TRAT]
& T T sp” Hh{ HEh TEGSH THIIST oF |
sp’— s Tamn emEy A €| Uk wEA AT
SR Heh 2p, AL 2p, TH HTe TRAY]
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TAM FHeF ok W A (Sidewise) AT R
T ey o § TSEH hree qen eEgied
T[S oF T o SO a1 = GHH SR Y Bl
Rl

Y YR TAH 370 § C-C o 0 Uh sp'—sp’
qHfa wefehl § fam (o) Ey 991 U 1R (n)
ey (St deE 134 pm%ﬁ?ﬁ%,ﬁp—ﬂv‘&ﬂﬁﬁ*
T BIel §) Wehol § WA e B WS 379 % oA ok
aed Bd 81 C-H 369 § (sp°-s) Tl (o) smay
I @ 108 pm B € T§ H-C-H T H-C-C
TS 10T HAY: 117.6° 121° Bl Bl

e o) | I (0) TE UE (n) STEE &
o ot 4.15 o g9t T R
C,H, H sp WHhIUT— TAE 0] 3 & § I e
TRHIY] sp HeROT TR | IR -7 SEHT (2p,, T
2p,) FeE T T

L2,
\g
)
H/ X
2p, 2p,
K
T
HY o H H(C > H
C _—— > \ _—
”/O 6 i —"
() ®

forT 4.15 weft7 9 famar qon oo 3t &7 7
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R IEIRCRIE]

3TUT /3 HRTUT YT UShR ITEI0T

&t 3TTeRfd Eal°Cars HeTh

RiRELER] dsp? d+s+p(2) [Ni(CN) ]2,

[Pt(CD),1>

[EEaLiR] spd s+p(3)+d PF,, PCI,

i ffafs spPd? s+p(3)+d(2) | BrF,

AETHAR S s+p(3)+d(2) | SF,. [CTFJ*
d&sp® d2)+s+p(3) | [Co(NH,).J**

farT 4.16 TesT & faar qor wE-smael &1 9

T HTH WY T sp Hohi HeTh TR HIeA
W] o sp GHY wHEh H IMafF Afqerdd R
C - C Tamn orey oA B1 o9 g GhY Herh
BIESSH o AY-d 1s Heahi § & SAfqea g
g emeer oA €1 <Al e AR W sufied
-3 BN etk IIvd AfqeATad grI 3 WS- 2T
T 1 T YRR 31g H < hie GCATLS ok s
Sufeer f3-sme, T g qen < o stei 9 9
B B, S| 5 4.16 | =@ W R

4.6.3 d-heTehl aTd dwdl W HWeh{oT
g ad Tl H s A p HER| oh HWH-HA d
ek ff Sufterd B 81 37 d &R H IS 35 3p
wﬁ43,4p7$aaﬁaﬁ?$afé?ﬂn§5qgﬁﬁ%w3pemt
4s FHeThi i Soll ° 3TF TR 8H o HRU 3p, 3d
To 4s HEh! H1 GhIU GHE &l B

s, p QU1 d HeTR| o HHU o T YRN &l
el e wrier o e e 2
(i) PCL, T T ( sp>d Weh{UT )— HIThE AT
(Z = 15) I oA TIL TAFRAT fa=ma & A=
T T B1 BIERRY & efEy i afifeerfaat
3s HEH H Th soiag Tgfnd 2o e 3d ek

¥ U=d 8 Sl B 39 YN HIERRE I Sfed
JTEEeN % a9 &1 39 YN S ST Gehdl B

p (e s [N] [A[A[A] [ T ] T]

3s 3p 3d

p(wifm smeen [ [ATA[4] (AL [T T ]

el WY W]
Cl clcc «cl
sp’d "HRa wad

T YHR A HEH (TH s, O p 991 T d
THeTeh) HeHT0T oh oIt SueTedl i 21 $eh Hehiol g
TﬁasdeW$WWm%,§ﬁﬁaﬁUﬁqu—mﬁg
o U HH wT AR @ B T, S o 4.17 o
<IN T 2

cl

Cl ’ Cl

Cl
ferT 4.17 PCL, 377 &1 Ao fg-fRifiet sfifa
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el g M < A 9 € o G it
safafa & @t ey wior sweR T € ?1 PCl, o
FRERE % W spd R Fe T T
a1ef-9qq wmereRl ¥ AfdearaE g1 U P - 1 famr-
ey I €1 3 ¥ i P - Cl 37e Tk el | B
& qe1 WER 120° %1 HIU TQ 21 7% Tayeda
3Me, (Equatorial) %&d 21 3= q P Cl &Y
HHT: fagad 7 & SW IR = e € 9 qa 9@
90° T 10T S B1 T2 271 3T (Axial) Fed B
% el aTeer sere i | faadr stae-mi
Y efereh WiaeRtor SF=fRATd Bl €, Td: A Se
fayerda st @ ofar | Fo oifus o yaerar o
TS FH T T THH GROMHEEY PCl, STAE
fepamefier g 21
(i) SF, &7 77 (sp°d’ @& )— SF, H Hhad
T TRHTY] T Tl ST Saiae fa=ad 3s” 3p*
B SO orawen o SUae B: herh, i T s,
@ p dU d Ferek A-ga B 21 A HR g B
sp’ d R I §, S Uk GHIAEEHAS o B RN
1 SR e Bid B 3 W hefeh TS S
& o1d-qd Feehl W Sifdead g ®: S - F famm
TS I &1 9 ThR SF, 310 T Toh THSTZHFAR
wofafa it €, St fo 4.8 § ggitan e 2

S (qer s N[t LT T[T
3s 3p 3d

s (3 smeem) (4] [A[A]F] (ML T T

[ i N |

SFe : NN NI T
| Y D Y MY M ]
F F F F F F
sdeZWUT

ferT 4.18 SF,; 317 1 s72whersh 9 SIfHld
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4.7 ATfuaeh whateh Tagia

AIMUe sheteh THgId Th. g 0 3TTH. Hiclhd g

T 1932 ¥ fasfaa foren M 39 fagiad o 9=

weqor Fefafed g

@) 9 9R 7] § soiae fafa= TR saeht
¥ aofer w ¥ T SRR ov ¥ Tee
fafi=1 enfuaes el o Sufted T B

(i) STfUae FHerh qod Soiel & S gufafd
THIY] ekl o WAM W S B

(i) TRATY] heth H IS SeiR sheed Uk &l AHH
o §9E H T@dl §, Wi oMfUesh werh o
IUMErd Toige 1 A1 J W oifes ARl g
T BT 71 98 G 310 H WA ki HeE
W R R 1 38 YRR THATY] hefeh Tehelshg i
BIT §, STelfeh AMUeih hefeh Sgohsld Bidl 2

(iv) S BT oTfUerh hatehl 1 G AT LA el
TRATY] ek k1 W&l o e eidl g1 5§
TATY] hefehl Wi THerEl S €, @l < anifves
el WK B 81 S0 9 Tk ‘SITee 3tTfuaeh
e’ TN U ufdsteie oMfuaeh et
FHETSI €l

(v) ST STfUesh Fersh 1 ol wH il g1 37
IHHT TIE FTq FfasTae 3Tfveas e o
atfuss g 2l

i) T yer ot wamy o Tifts & 9/ @R
ToAa Tfaehdl faaeor wam] ek gr fgan
ST €, St YRR feRdt 37op & ifent o Toe ok
TR 3R gl Wifaehar faaor enfoess wersd
FRAECIR I

(vii) TATY] herehl i difa onfuaes werhl 1 ot
el fagTa qen g o 7o &1 are & 8T
HAlhars W o SFTER 90 S 2

4.7.1 3MTUSeh Sheyehi At TUTOT ; TRUTOT-SheTeht
o1 e "o
ST @Y S €, T AR o STTHR WA Hefh
1 Teh q01 el (y) o B9 H 9001 ST Gehal 21 T8
T SR 90T % M (Amplitude) 1 g9 @
AN 39 SfeTR TR % gl g W feRaT S €,
R TH 9 3Tk seiae o M o faw gifem
THIHRO *1 T Tl Tohal S Hehanl sHfaT ewifvaeh
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hereh, S STU[el o fAIu ek gelei a Wer €, i
TSR THehT0 o eel ¥ WY W haAl hiod 21 39
<=|':|'\c5~1|&‘gr EARERETY Teh gf=Tene (Approximation)
fafy o wer feman wman 21 @ fafer &1 oewro] e
EQ if@% T’ (Linear Combination of Atomic
Orbitals, LCAO) F&d |

BN, BH Teh HHAT9RE fg-TwHIT 317, H,
R 39 fafyr &1 sy w9 o fF eEgieT o1
| TESISH THRT A 91 B 9 o1 {1 < 0HT] T
UM &l €, sherel Gieen o Ty S A 9en B 9 Tafga
e T R1 U TTEgIeH WA i U g o
ITh 15 HEF H UH gei BId1 €1 T A herehi
I T T T g, Ty, BRI TG F TR 2
TUIdE €9 W oTfvas FHeeh] Sl TIHIY HEHRl o6
fad Ham ARG AT FHehl & a1 Eerl y,
Ty, & AT A AR W A S g, @ A=
Tgra T R

Yvo = Wa TV

TH TR &1 37Uaeh ek ¢ 9 o+ I Bid 2l

C=VYyt g

O* =W,y Vg

TRHIY] HEThi ok M W T alel Avaeh Heeh
G T IS 2MUdeh hefeh e TIHIY] Hafhi oh
W W I aTel 3TfUesh Heh, o, hl  AlTdTEET
atfrares shereR’ wed € (Fat 4.19)1

JfaeTTaeT Heh
forment St wRmT
Hereh! § AU ©

O Vatys

ST heteh fSrEeRt
Foll RATY] FHerhi
H1 Sl U FH B

forT 4.19 31 WA FH9: A TI B W Fisd TATY F&H
v, @y, & UaFH AT G ST (o) a9
TIASTIaT (0%) STfvas Ferbl @1 faf

R IEIRCRIE]

TS I R 3T shefehl shi ST SN
FE A THRT ok AdRE A ok TEHRHw
(Constructive) a2l famrett (Destructive) IGET
(Interference) & &9 T U S Hhdl &1 STEEH
i ek oh T A eyeelt AT w S
TR T T ER ! Faferd il €, i g
T ATl g1 21 T 3R wfdese enfuge
T 2 i A TR A T R
Ft €, refq e faameht safasheor ghar §1 e
TROTHEEEY STEHA T hefdh | AR seiae
Tcsl STEfYd TS % Wi Sfaferd g R
feeht o e Giqewuul 9gd %9 e 8, S
gfaemaet snfiass werw § SAUHTY ST TE
AT AIfTRT o S ok 8 W R rEfed Bia B
areqa | I ARl o Hed T U’ 9d (Nodal
Plane) Bl &, &1 W 30 =M I Bl 81 370
freht o o= S Siqenyr Bial 81 el enfae
FHeTeh! § UM Soiae AT 1 TER die 1@
#1 ygfa w@d €1 o1d: A 3] R LI YSH H
2| 39 THR UF AU SAMVaE FHeH S WA
Heehl § Ted HH SN @l €, e w9 9 ae
a1 B1 Eeh faqdi fdersieE enfvash et o
TR U I SR HY 2d B SoseHl ud
Tt o = HTV 30 Felh o A b o
TR YR § %Y gl @ oI 399 S ¥ gehet
gfg Bt 2l

Tl &AM 4 9 1 ¥ ¢ T widersee et
T Sl GART A ATl TRHATY] &kl T Ssl o IOt
e § e B S ®, e 5 § edee snfaes
ek i ol Bl B 36 YRR A AUeh
TRl 1 el Sl et Well &, S S ol THII[-FeTeh
1 Bt B

4.7.2 UTHATU] ShaTehl oh WIRT ht 9T
TCAIY] etk o faw WAN W onfvaeh herhl o
frmior o o Frefefad o eifemd €

1. WENT ST AT UTHTU] haTehl oht il @oTe =0
TR GHH BT el g9en a9 € o6 wh
15%&17*‘?;@ ISEWQWWW%WZS
Feh © TEI, Flh 25 HEH HI H 1s HEh hl
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fgetseq farm
anfoaes Had iU Heteh
: 0-0-¢
LA ols TTHTI] 4=
hé&lh Helh ) . | 4
S S cls
(+) .
E 1s 1s ey farm
affuaeh Tefdh
i
Q-0-0O
1s 1s ols
BIGSIECEREs|
aTfvaess HeTdh aqfvash FHeh
|
LI / v\ e am /t\’.\f
8 — e+ _  + o= 5 —et|-e+
AT o2k ATHT P NP \}/
EX3ED hefh 2p, 2p, o2p
SAeeE g
(&) E 2p, 2p, - SMVTH FHelh
il 2 . OF b . O ™
c2B \&/ w
2p, 2p °2
giaeTeyT «
eTfuas et
AU Hefh
I_I — 9
t2p —_— - e - +
TLHT] g, AT
Herh @ 2p. 2p. m2p,
(™ E AEEH =«
2p, 2p, sfoers ek
E + + }.‘.{
nZQC i - ; + s - ; — o=
2p, 2p, m2P

o7 4.20 (%) 1s WA F&HI (@) 2p, GHY FH&w] a2l (7) 2p WA F&H] & GI10 4 a4 a7 T Gy

STfUaeh FHerhl T ®GEN TAT STHT FAT

Sl 9 HEl sMfueh Bl }1 98 T Fél © A wg
1= R o B

2. WANT A AT UTHTI] haTehi i A0SR 37187
o URd: TH qEfafd S STfew) TR 3 STER

2-3181 1 SAMvah 378 UM &1 T8l I 92 HewIqui &
o TEME o1 T FHE S aTel A e ohoe
Al WA A, e ITRT EEG HEE ©, S
T | IR —2p, THT]-H&Teh FH TWH] & 2p,
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Farh ° HAN HM, WY 2p, A 2p, FEH H T,
Fiifeh TRT GuiafmEl T9 T8 2

3. AN WA AT UTHIU] HEThl ohl 3TTerehaH
faeaTus AT =fgu S ife eifqearaa =i,
aTfUaeh shefehl oF ATYeh! o o9 AR SF 3al
g1 siferes B

4.7.3 3TfUudeh Tkl & TR

fg-TRmTureR STupeT o aTfvask werehl i o (fammm), n
(TE), & (Swr) enfe gRI AfHa fohan < 21 59
Ao | farn snfvass wereh oTey 3181 o Ufa:
Tufid Bid , Sfafeh 1 3verk e Guid T8l 8l
I o fau— < TRl W g 1s weml &
gk GA <) Afvaeh ekl 1 I FE 21 S
Y 18 % Ufa: WA B 21 3% o, 99 o,
afoers wmeth wed B [(Tos1 4.20(21)]1 afg
ATt 3187 ol z-foom o feram ww, @ @g
AT T Hehel € TR &1 WU o 2p, werRi o
e @4 | off S faar anfuas waw SO=
g 3R o2p, AT o*2p, ¥ Trwfa A &
fer 4.20 @

2p, T 2p, Herehi o Aferd 9 foer el
anfoeer hefeh 2TeY el o URd: TAMHA TEl sidl U@
fUeeh dct o SR YATCH olel qen 3Tfvash aa o
= HUTHE A" B % HRU BT Bl WQ i
FHeThl H on T mx g fafgd ww@ @
[Fe 4.20 7)1 eTeie oTfoask etk B ST 3181
& TR U A AIHad e S @l 8, W
Yiqae 3TfUeeh Hefeh n+ § ATl oh 7 Th A1
Bl 2

4.7.4 3TfUaeh Shalehl ol FHSA-&T 3TRE
T 3@ TR 3 e W Suftd 1s TET] Fah
AN R < eNifvesh shereh w1 O i @, TR
cls @ o'1s fd fFan smar 21 st wHR [
THIS % S WA Hetw (2s A 2p) A@H
T grn ffafaa eme enfvaes el 1 fmfor
T B

JideTeel Mfvaesh w8 o+2s, 0%2p,, T+2p,,
nx2p, S SM0h Hefh: 625, 62p,, 12p,, 12p,

R IEIRCRIE]

T 3MfUeIh Hefeh] oh SHoll-Tl YT df ™
ezt fafy gro Wi Ty o 81 et et o et
o FEATHR T fgawes 1uet (O, F,) & stfvae
HeTeh! i ol 1 dGdl hH TH AR B—
6ls <6*1s <625 < 6*2s <62p<(m 2p = n 2p,)
<(m*2p= 7t*2py)<6*2pz

fgdta amad o 9 SToeH (S¥- Liy, Be,, B,
C,, N,) o Tgwempes s1ujsti o o snfoae el
I Sl 1 HH SR KU T A 9 9= g 2
I & fAt— B, C,, N, 31 fgoHws st o
ek mefen! o1 WRifTeh dR W feifa Sefi-sn 39
THR B—
6ls<o*ls<062s<0*2s < (n2p ,=n2p) <c2p,
<(r*2p=rm*2p) <c*2p,

ST hefeh] ki Sl oh hAl H Hawaqul 3T
Te® fw 62p, h&h Y et n2p, qAl n2py afuaesh
FHeeh] ¥ A B Bl
4,7.5 SR fa=ma a9 afuaesh Seagr
faf\y=1 efoas Feeni | Seiaei o1 faaor ‘ geaeife
o’ el €| el i Hereh] i Holl o Fgd
U A H 9 I @

AU % IARIE fIAE G 0 ok OR H
eI qul Ferl U & Gehdl §, St e faafea 2
U T TTA ¢ AR arreelt anfversk warnl o
IUFEA SRl ohl T N, qel Yfdsteer haenl |
e N, B, @t
(@) 7o) Tl Bhm, A N, > N, @l
(i) 319 el Bhm, A N, >N, &

() W STEYA el i e S BH o SR
el JoIe Yot B 7, for s et a1y e
2 B1 SO SR (i) W Wid- ST qHE Yoo i g,
foreer ftomeeEEy @1 sEerl e 2

T &ife (Bond Order) :

TS hife el e MTfUaer hetehl Td ufd-
MTEel aMfUaer wherehl W SUfEed Solae@l ol
W@ & AT ok MY o ®Y U uitefa ferar
T &

&Y Hife= %(Nb -N,)
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aY Hife fRdr o0 ® Sufeed weqarsit
STl w1 FE Sant ¢ Ak N> N, &, @ ey
e eI eIt qen 379] Tl BT SR A etsiy
hife HOMEF (N, <N_) I I (N, =N 8, @ 377
ST I
ST hi Yehfd
S SR T €, ST -ehife feRe 3o o Sufterd wewEst
ST T TN T ¥ SR A e i 1, 2
3 T, AT HET: Uk, fg sveren 1 eew B
IS
g feRdlt o10] § ] WETvpS o e STeY wife
e ST T Tk Wheehe WY il &1 ey oee
- hIfe o ShHH eidt &1 S-S s whife
qGdl ¢, TU-aY A e uedl St 8l
ek TS
Ifg foret o0 o weft smfvaes wae fg-ufm gfma
2, gred Qﬁﬁaﬁlﬂ'ﬂ (Diamagnetic) Bl 2 ™ 377]
wehid &5 | iaehfta e €, Wq A fmdt o1 &
Teh A1 31fek oTifUersh sharehl | STIfmd sorereid 8f, @t
dg 7] Hﬂﬂﬁﬁlﬁ'&l (Paramagnetic) B 2 T Y]
o &5 W R B 2
4.8 GUATIIeRA fguaaTuIeh STuTeti

= I
9 @S § BH G GEANTSE ST H oTEed i
EEii:zul
1. BTESISIT 31T (H,) : IT TEGISH o &l A3 6
HASH ¥ o1 81 T BIESSH o 1s Heh § Uh
TR 2IdT €1 37q: BIZgIeH o 310 ¥ el I Toiae
g, Sl ols STfvash wereh | IUR Bl TR
3TU] T Tolaei-eh fa=md 2|

HZ:((Sls)2

TIZEIS 39 i STEY il 39 YR URERfad

oo <1 weha 21
. N,-N, 2-0

mﬂszszl

THeT 92 7 © TR SRS 0] W eIgeeH %
T AT Uh-TER T TH HeGaArS e g STafed
B &) ergeieH o79] 1 e St 438 kJ mol ™ W
T T qeT STy e 1 WA W 74 pm €1 Hfw
BIESISH 1] | 1 gfiHd selaeq el ©, 3ufoy 7
EINECEIRRd
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2, gifeTera 3797 (He,) : EifeTom qTAY] 1 S -eh
famma 1% B1 v Eiferem v o <1 seee e
€, 19iq He, 317 ¥ $c1 =R g el

F TARM ols AN ols Mah Hefhl § W
ST T He, 1 Soieieh fom=ame gRMI

He, : (cls)” (o%1s)” qen

He, 1 & Ff2 =~ (2-2)=0

fh He, o forq smeer *ife =1 €, o@: 98
3TU] ST BT AT SHehT AT &1 2 3t YR
Ig WA S Tkl & fF Be, 31 [(61s)” (0%1s)*
(625)” (0+2s)’] t =&l F=mI
3. I 37T (Li,) : TP 1 sl fa=ard
1s?2s' ?1 wiform & gs ] | i gt
B 39T Li, 319 I Seieien forard hm—

Li, : (o1s)’ (o *1s)* (02s)*

9 fo=I9 &l KK (02s)” g1 o YI¥a foman
ST €, STl KK, gof K &9 WA ((01s)? (0 * 1s)?)
I B

Li, 379 % Toieieh fomame o o € fF ood
IR A STt nfUaeh herenl W Ul I SR
yfdersiel enfaes ek o Suftyd ¥ ord: gHeR
mgmzé(él—z):l BT SRt eIy T ©
f& Li, 370] Tomelt 21 <ifer sod ¢ egfia solag
T B, 3T T Wiageshd B arkd § T ur
T ® TR STod e H Li, S0[HT o1 Sfke e €,
S SiagaeE e 2l
4. HET U] (C,) : FET H FoRIH o™
152252 2p? @1 (C,) o 310 H Fel 12 Seiaeid &l
qAqT USR] TR h o= B
C,:(o1s)* (o *1s)* (02s)* (0 * 25)* (72P; = 72P})

Fal KK (02s)” (0 * 2s)* (72P2 = 72P})

C, T 3TeY Hife =—(8-2)=2 T

C, %l Yfdgahia BT =1EW! I&qa: aTeq STerel
¥ ¢, wfgasia € C, & o § SHl srey
- BN ®, Fifen T . eAEE Sqfuaeh et §
IR T Sufterd eid € stfuenier ot erupedt o
fg—atreier, Weh foren qon Uk Wi e | o g 2
T &9 Y N, 319 H ST F GHem ST Hehdl 2
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5. STFRAISTT 37UT (O,) : SRS T 1 SoaRie
faamg 15 2s” 2p* ¥1 <k YT StferdieH qRaT] o
8 T BId €, SfierdisT o19] H el 16 St el
O, 3T7] 1 SeraRi-eh fo=rd Brm—

0,: (ols)*(c*1s)*(62s)*(6*2s)*(62p,)*

(7[ 2pl=rx 2py2) (”*2le E7z*2py1)
SRl

KK (62s)*(c * 2s)*(62p,)*
(m2p? =72p}).(z*2p, =7 *2p})

0, % Tt faam @ g e @ fo gud
10 TSR SAEe NfUdesh ekl | qA1 6 Tolde
yfaeTser sfvaes waren! § Sufterd gd §1 o7d: SHF

0,:

R IEIRCRIE]

3MEY-hife hf—

STEY-ife =é(Nb—Na)=%[10—6]=2

THfT O, o 0] § SIS T T f5-3Tae
BN IS BNt &1 T SRS ST % 7 2p, A9 1+ 2p,
SfUereh shefehi H Ueh-Teh TgFTA Sefae Sferd Bid
& T ITTUR, T 10T R TSR BT
=fETl TET WrEfier 9 o urEr ot T ) sd
YhR Mg wheeh gl TS o Sgasha
SRR I A HH § whe 2

TH YRR Ted Grvll & fgde ofed oF o
AR fgUEUE AUsT o Soleeie fomard
ferg Sehd 21 B, W Ne, T o 3TU[3H o fo sufueh
whereh forame qen enfuaes 17 fost 4.21 § fXw @ B

2S-2p T THIUT 9 W 2S-2p T THYUT TR g1 W
B, C, N, o, F, Ne,
o, | [ ] | 0 O ®/ | .
couu I I I e O O I O I I B O O A R I R U
7 o | [ [] M | Rl Y EEd|
~ | [T1T] Oodtd [Oodtd| oY Ty T4 S,
CE Y [ O 07 I
L, o | iU ™ | e
E g
< 900 e - 150 oy
‘E 131 - 143 E
600 e — 100
w el 498] "'-J
- HH i HH - B
SATE hicT 1 2 3 2 1 0
Jahia 00 sggaE (Hiagaehtd | yfagessia| g ™ | gfagaswa | -
RIS (627 (6727 [(02.)7 (6727 (62)7 (677 (027 (6720 (0201677 | (0..)(0%)°
4 (n2p)2 (n2p)4 (n2p)4 (GQp)2 (Gzp)2(n 2p )4 (GQP)Q(n2p)4 (6210)2(7"72;:)4
for=ame o) | @t @)

ferd 4.21 B, @ Ne, @% o [o7q SAifvaes wereh qel sfifvas 7o
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STUaeh Hhefehl 1 hH T 3TH SAFRHl Hi FE&AT
ToE T 2?1 SEY-FSl, AEH-wife, FaH
U7 qT A Soiae foare waeh @l o A
EUNGE]

4.9 BB ATaT

AEEISH, ST T TG T STAfeh foreq
T A 56 TR FeHISS e 5 SEgoH
T ¥ 2 T €, d9 TEHal e ok Solag
sfeh fagd omHeh awd &1 3R TIMARd 81 S
B ThoRa®y Ww AT eHEfiE gEge AT
fordll TR T RoTcHeh TRATY] o TN Teh 1 STa
A 2| TH AEY F ' TESSH @Y’ Fed ¢l T
ey TEHAST Sy ¥ ool gl 21 SSewnd— HF
H Toh Y o BIEGISH AT d T 3] o TS
TH] o Wie eSS ey Sl 81 39 3T YHR
T S Fehal B

TRl W TEGISH T I WS & e T §g
1 T HIA €, S TH WA Kl HEHASTE A
T T I TEGH e FN SigHt W@dl T

Safeh eGASH S %1 39 W@ (—) g < B
TH UK EIESISM 3Tee ol SH 3MMRUUT o oh
w0 ¥ ufRtwrfiea feRam ST Hehal &, S Teh 107 o
FIEGINA ULTU] i ¥ 1U] o fae HoneTs
TITUT (F,0 3T N) & Siera g

4.9.1 BISSISH ATEYT S Al hIUT
9 BTEge qHTY] fhet yaa foeq o o X
Y ayefea g 2, 9 Tewiiid Soiea I eEgeH
A Y X B Sl 81 URUTHEE gegiSe WA
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T TAIST X o WU TATYe o U 8
ST 1 e ol X TREI] i SR TG e
(5+) TEU1 Sl B, Selfeh X UAT] W ST SOTHS
AT (§-) 3T ST &1 7Y Tk Tgegelt o10] ored & €,
foreer e frer agd ot gl 21 38 39 YR S
ST Hehdl &

o+ 5- +J -J +0 o-

R e 1 S e § Te SAfeshad Bl § 9o
T STee  =FaH| 30 WE U gEeS ey AT
1 G AT O Rl elordl gt i €

4.9.2 EISSISH 3TN o WehlT

TIESISH 3T & WehK oF Bld &—

() SATR-AF TEGH A=

(i) 3FA-3TU[R BIEEIST 3T

() - EEIH AET— A Y THH
steren fafer=1 TRt o < TemT-3tem STupst o <
Td 21 SSRINY— HF 319, Toehlelel a1 Siel o Yupedi
% o9 TRgNH A

(ii) STAT-ITUTH ETEEISH MET— I 3T TH &
310 T IR TISSIS WA e 31feeh forepq Fomeeh
] (F,O,N) o st sl &1 Seeeoned— o-rgel
fiFtar § BrEgeM, S stfeiisH & A& Wl 2

I

N\
0
3

o

forT 4.22 o-TE2IHACT 317 H STR-3T0F BESIST STa
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R IEIRCRIE]

QRI9T

TR A QT SRl SROTEAI o ToER i TRty i Feye Hidel 3 Hetd e g Sehw W
o= <1 I ok w1l Geiferd fohafm| AT o st S STehtiol oh T e Seq=1 el &, S o
HEISTeRdT 1 MR 2

59+ TEYYH TEHaAS S i SATE TWAIS g el gTH oh TEHSH o &9 H il 36
iR SR Heifd ] Schw T ford W i €)1 opd fag fag fRdt o oF qREme] o HarsteR
TRl W1 SWd § ael ofgd fag WA Srue § eeue 1 fer e 2

St s SR qen oAl w1 ffvea wa o Sifadie sgeen g6 2, 5 foreeat Stares ' et
ST €1 feheetta T | e W SROEE o HeA STe Hferd gl €1 fheet Sieteh b Sieteh ferer Tiedt
g feerfieTor e 2

T WA o Se Tehel TEHAS e hT e Toh-Ush golare 8 o HeHISH g Bidl 8, S
1 A geiER T o HEWISH o helt®y oy S i gd 81 o e wamet @ seleiq
I 3YMEerd B €, S e B 9 AE @) A Cgeiaeil o Thish! g wEdd 81 ogd fag w
370] H YAeh TRATY] W el Al e TehTeh! FTHI ki Sl 7| TETE(eR TSl % Hw W@ eI,
ST —3TTSe WY, oTTaiel shife T FuTerarT AT TS PAUTaT AT o UM s TeTfad i
i

agd 9 AUST qe1 SEIREIV[E I ! W Ueh ogH TS g1 YA el fehan S Hehan €1 wHt
wfefis o foru ater GEATd fordt St 2, foer i o1 S 99 et 21 3 94 gemmd gftafed &9 9
U] A1 3P 1 IR(eoh AT YRETd I €1 I8 T Hewqul qen 31fd Suant staemon 2, fod ‘erne’
el Sl 21 ANTEH < et fafed Srietl sl STAIG Hehd 270 21 3119 shi Srdfoeh T TSfET i 1

ot wh. € 0. SR A &1 ST Uil w1 S it o qeigae o fore fohen S 1 7w
HEA TH FON W AA ¢ fF 19 § S T TH-TWH I Fhiod F3d €1 30 Hisel o IR,
SfUereh SATTHIG TehTeh! TH-TehTeh] JTH, ThTh! -3 I a0 TEt -3 J gfaswuon ™
ek et &1 57 gfeshdu ol 1 % 39 YHH 2 Ip-Ip > Ip-bp > bp-bp

GEGAS STeeH 1 HEHAISTehdl TS Fagia Tedars e a7+ & Sofl-fom W ¢ 2,
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