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CHEMICAL BONDING AND MOLECULAR STRUCTURE
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ol i SRfEd X TR
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offvash weeh fagia &t =men
EF{W;
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T Ueh 1 fafiT=1 YR o deall § Terert o1 2ian 21 S feerfaa
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feremm =Y et €1 et & gge fafire i el wivis % w9
H foermm g €1 et o W WHe 1 ‘ST wed B Wede ®Y
H o1 et ST o T TR i 9w | ke @l €| fafa=
TR TeiS § 3ok 3T TSl (THV[SH, STl Tnfs) i
T T@eTel SHY0T et i ‘el 376’ ed &1 <k et
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i B 27 37 9t ge % I o & foru gHg-ww W fafe=
fagia g ome €1 3 € wige-ogy fagia, Garsehd wel seiae
W gfasey (AT H.R) fagia, garsear ey fagia qen
afueeh haen Tasidl

Harsrehar o fafy= fagral 1 faem qen qem@fis sl St
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TS AEYE qel offvaes GXEl

4.1 THETAAEH 3T okl hidT-
ST TR

TSl g THES STel o S 1 AT o
fore %€ g fw U, AfR T 1916 | HiEd iR
2T WA Y ¥ HaTsHs A 4§ g%l gul
3B GI9LH Gl (Valence)aﬁﬂé?@ﬁw
1| T A Schs TE o1 3Afeharar T aentia of|

EH WS & T ¥F SAEfE sifte (sTaRes
TSR T AIMMHga) qen ael el o ®9 A
frefua fean s wenl | ifuewan o3 Soree
TafEd B Hehd 81 SE 78 oft 7 o6 3 o1l e
T oF STSl iAW SUEd B §, S hEd 3fe W
IR T W @A 2| T@ GHR Gieqq o 9l we
H IUfkerd Tkl Solae™ U9 o Tsh i W fReq
2, Sl IFe 6 H ¥4 o oS Al W TH-TH
TR Iufterd @d &1 TaRl 1 UE 3TH Tk
faem Tl foaemm frefua =t 21 ogd 4 9%
sfqEra o foh ooy o qEmEtTen ey g
K BT 3T TR Tk 1 W i &1 ST
F fau— wifeaw @ salE § @ifeaw e e
TR FARI Tl TS AT ST TR T
W AT € Al FARA Uk Sie WK Y ST
TRt aresh i el ®, erufd wifeam e (Na')
T FANEE A (CI) 9 €1 3 SRl (S9-
Cl,, H,, F,, 301) H TCATO[ H 3Tee TE gerare
#t e gR1 i g ¥ 39 iR g 5 Sruyed
o TTAY] Ueh STEl TR oTeen STER] Wih id &
T Udteh : TRl o70] o o H WH[S o shad
A FIY SR THERE S § e o 81 3
TToh HAISTehdT oTehe (Valence Electron) Hgaild
%I afem ST E?I'GP;T'"T (Inner Shell Electron) TSt
TR § A B € 9°1 HEed: WA i §
gfferd 7 gid &1 Tk Sl Wee S, gy
= TRAV] § HATSIhdl SAaHl @l F&Id i o fag
WA Gopddl &l wEaod TR, 9= @@ wdteh
(Lewis Symbol) &l STl g1 IIE0mef— S e
% el % ‘g A T T i

oCo eNe °O° .F' 'Ne.

Li Be .B.
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WY Udiehl T WE<d : Ui o 9l IR IUfEer

fogaTl =1 T WATY] o HANSThdl Seiael ohi HEAl

I A BN AT WS T H WA Al W

TSThdl o TRehe  HeEdl <t 71 I w1 9

ISRl A1 @ TE Yok | Sureed fogst i qen

o SR BN € A 8 W W fageti sreren waswhar

TSl I TEAT I IR W Rk feRan ST

el T

TR 3TMEEH o Gag W i 3 Fefafad

Hz&ﬁaﬁaﬁ'{mamﬁam—
1 TR H 3= - ol S Setor
T = T~ TRl aTe &R g Tk I
o SeF T g Yo T M R

®  TqSH WS W HOMIH q &R Y LFEA
&0 T T Ueh SO o B1F oh oy
T T

*  TH YR TAfid HUMEH qe ¥FEA Sohte T oh
Tl SRR T 1 WIw i B S
i ¥ SRIAH 19 I S SR orel (372
szan,WW@WW%I
Hfcam uH A9eR €, fSwe Seem wiw §
hel q SR (Swie) B B

®  SHUTEH dl YA TR e sehul g Tt
TET W E
SN — ITYH ST o SATER, Hifea a=n

FARA ¥ NaCl &1 971 fHfafEd &9 | g9 s

el 3
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[Ne] 3s' [Ne]

Cl+e -5 Cr

[Ne] 3s° 3p° [Ne] 3s” 3p° 319l [Ar]

Na'+CIT __, NaCl3&d Na'Cl’
CaF, &1 1 39 YR AT S Gehel &

2+ -
+ 2e

Ca — 5 Ca
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F +e

[Hel 2s” 2p5
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¥ T TEOTIA o S 3TNl oh Thora®y
faffa sty i ‘aﬂiw 3eY’ (Electrovalent
Bond) %1 M &1 1 9 YR oEd SRl
(Electrovalency) 39 W IR STE¥T &1 Seh1edl
1 WA % G Bl 1 3Td: hieEaH i TS
FE GaAISTehel <1 €, STelfeh AR Rl RO GaTehdl
T 2

T TFIGROT §RT 3T 1 1 ql S feh
fopeetta Afitenl o a7 o aR H M Hehourd
A i STF‘:Pﬁ?ﬁ (Postulates)qI\?:ﬂ%ilTﬁ_d %I S IDIEED
IfiTh] o HAER i THSH q ITh! HUIg FH °
FAd & el ¥ SeoiEqg gerd fheftl ey &
Y TEH TE deF &1 i @R A o o
Fifiteh SThT SRS & 3EY T |

4.1.1 stk 9 (Octet Rule)

1 1916 H HEA T EH 1 TENES F o=
THETR IS o Tk Hewqul fHgid &l fosfed
e 28 “TraTafe TeEE W e ent fagia’
el Sl 81 39 fogid & STER, WArst 1 Gars
TS SOl o T T H S ] W
TIFIOT oF gRI Tl HarSeh Toiaeil o e
(Sharing) & SR Tl ©1 3@ Wikl H wRAM] T
ISRl hI9T H 3Tk I Hd 21 38 * eresh fram’
FEd T

4.1.2 GEEASH TTSE

T 1919 ¥ ATER 3 g fwdifaet § wutem
TRl 3= feeR =1 oTseeh i LRI ST TR
foran den ‘wEHANSTE oTEy’ (Covalent Bond) <hl
W R TEE-oTER & fagia w1 Fda e
(CL) T & 3T ¥ FHE SN Fehal 21 FAA
AT T TR [ [Ne]3s® 3p° ®, atefq
FAR THV] § AT o fa=ama 1 o & o foe
T T HI B 7| Cl, 19 F T4 Kl & TN
TS o &9 T Sorded g oh TeeS o §9
o e S Wehdl B1 TH UHA W S A TRA]
eI e I § Th-TF TR I AEH
FW T A TAF A B BAS Ipe T, e
AR 1 3T fa=me W Y o @)

e fagm

:Cl- +:Cl- —

G

8e” 8e”
I Cl—Cl1
3 FART wEpET & dte GEal EY

et fig goael t Frefa e 81 3w
311 STl < forw off ow fog e fodt s
et 2, e Tgaa e aret TAT] gee sterer e
& Thd 81 3Heh fore g fem fefafea -
* UIH AEY H U TS ok HHA Th
T T o EWSH o hor®q Bl 2
*  TYH TW Il YIS W] Hewfsd g o
TH-TF SARA F1 ANEH o 2
®  THHRMI oh WEWISH o HeRa®y WY B T
A 39 STed i § Sohe T fom g
T B
TH YR, S U1 HIeH SZEARIEES o AU |
sl o TIHETOT i 8H 36 YehR TTEid Y Wehd B—

o
- (-

H TR SR 1 SIwIe I T TR AR AT
(f5%) e 3 2 (He famam): ¥ ¥ 7O, soHRE RE W
qoI SATRAST STfaRe ITed el 21 Excld

Teh TR I gRT GIFHd &1 UTHII] Tehet

TEHAS 3TEE (Single Covalent Bond) ERT
Mt FwEAT §1 FE AN § WART % o
- 3 (Multiple Bonds) SURd Bkt €1 o8-l
&1 ffor 3§ wwpet 6w uw W eAfus soiee™
i o FeWISH o Hoa®d il 81 ST UTATI o
wem Al B R Il ol WEHISH BT &,
Ik Sl Rl UGS ey ‘fg-a1rsier’ (Double
Bond) HEATAT &1 SN~ HeH TE- AFES
3] H HEA qMl SATeRdTS  URHIU[Sl °oF Hed
fg-aray Sufted 81 B
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TS AEYE qel offvaes GXEl

T YR WA (Ethene) o 319 H @ e
W] T fg-emsy g sfua e €

G o) - et

8e- 8e- 8e”
CO, =17 H fg-emmay
H /H
CcC—=C
AN
H H
C,H, 1%
W WS ATl o Hed <t geragia I

T TEHST Bl &, ST N, 3707 o &I "Eeiem
TRATULAT S WeX AT TATST W 2T Shiai UTHTOLAT o
e ¢, e IR Wed ek TI-31Taier oalT 2

N, 379
N, &1

e o

8e 8e
CZHZQ’TU\I

413 WX MURN W o9 feuur (w9

- \’1)
qAT 3T W o STTHN IURN TF ma o
TsiEr Rt Terror feman srar 81 Fefy =g fasor e
T STEYA qAl IHh! YPd HI U €9 H TR T
AT, TR Tk MER T ] o foR= (Formation)
T STk O K T W dH GO § e
oot 21 o1d: oTopell w1 ogd fag WA st
SuARtt Bt B1 3 Frefafed wel o emer R famn
S Hehel B
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EH HE faer & fau sTavaes e serdeHl
1 F& FIFAG Al RAEt & Gashdl-
TR o I G WISl i Sl &1 Seretoned—
CH, 1] H Fd 373 HaShdl eiaed (4 e
A W d 4 RS o WR IR 9)
3T B 2

YISl SRl i Fel G B HOMIEl ok
Safe omEAl o fow gfd e Tw geide
w1 e S 21 Sereoned - co? e % fer
FHET qOl SATFASH o HASThdl-Said Al ok
I ¥ 3 geide Sig KU S ® co2- 3 W
3ufterd < HUEY TE <9 § R W e ®
ST WA g fRy T HaAS serAl | |
Tolge aifeeh &1 NH oTEF W Sufeerd +1
O T oS HI B H! <A 21 A
NH;, 37 & foru e wampet g e e
TS e § § T Soide Sl Sl 8l
YIH B ATl T[S o TEETR Yo qe
LS EQl SR G (Skeletal Structure),
AT i © A TR TRETIEt o we et
&~ T4 o1 1 IF BH R AT ok ot geft
TolaeHl o1 faaor sTafud TeeTs Seteei™ g
o €9 § qA1 GYUT STl T HEA ok ST H
T & 9w R

= 319 H FAqH foeq oncHehar are
TCATY] Sk TRATY] ST T Tl &1 BTggeH qo
TR o U] AR STa€el ¥ (Ter-
minal Position) T €1 S NF, 921 CO% ¥
HHIT: ASLS AT HIEH had WA o &9 §
ferg s

Tehel ST} o foIg Hewito e g foeH
ok eI WY TSR T 1 SYEN A1 Al 5
AL o foIu fema Sl © o1 o Tehieh! Seiee
T o &9 W @ B SERYA AEwThal Te €
o ye STEfyq W] H solael a1 Sffaee
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(3T ) QU B S| FS ST q AT hi
oed fog Goeel i wroft 4.1 7 o = R

HRUT 4,1 FH MU AT I it TFH ACAT

STUT/ 3T g9 dyer freuer
H H: H* H-H
0O, :0::0: :0=0:
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:F: N:F: F—N—F
NF, FENE |
SEH :F:
h 2- o 9
O :(I?:
co? 100 ¢ O :0—C—0:
&
HNO, 0: N :0:H 0 =1T_Q_H
:O: 0

e fagm

STTEYTRl it &1 3 TCATI[Al o He F-areiy
fere o Al wampst & forn st fem @
e & S 2l

Ge@o =

T 4.2
RS A, NO, o fou ‘ogq =’ fod
&
Ug 1 : FIEISH qul Sifeed WHS R
GAISTohdl SoiaRAl i G-

N(@2s” 2p?), O (2s” 2p"

5+(2%6)=17

* Jeh H qeY] g 1 fom=me (smot;Tv'ii' HT TIwI2)
W HL R

ST 4.1
CO o 1] & ey fog H= fag|
'
U 1 : HET AT SIS GRS oGSt
TR 1 ol T&AT HI UM :
SHTe A SIS TR oF aed (HASiehd)
1T o foramd A 287 2p° A 25% 2p” B
3d: YT HASIRAl FAAaRMl hl HEAT
=4+6=10
UE 2: CO I SAURYT H=H 2 CO
U2 3: C e O o o9 Teh Tehdd A& oW
(el T WIS setee g fore)
C:0
Sferfis o TEATY] W 3T gl |
c:o:
o9 gU T SeEH, C T THHT T I o
w9 § g9Md
:c:6: w ic—o;

T TH W= H HEA H STEh YO AR

Bl B1 TEAT C 991 O o e =g-31se i
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TS AEYE qel offvaes GXEl

4.1.4 AA A
Y g TTEAIT 9= STujstl i ardfaes sThfd
Tl Tl ®1 og-TRAEs sl o gyl e fereh
foreTe TeAT] W 3ufted 7 g R ST W e g
2| TR Feish URHTY] W WhiHel Ser SRl S Fehell
B TEITATI[ S70] 1 ST oh feordlt TRamy] W Sufterd
Wi AT <Y S Fehdl 81 IR A A
3T o forelt TR W IUfEerd Hidd STl i 36
fortfetd (Isolated) feerfa (eteiq qod TTATY] afereen)
T FASThdl Seiael 1 el GEA a0 Ted el o
TR i YT ToaeHl hi &N F AR F I H
uRefere fopan S Hehal €1 59 39 WehR tfwere fepan
ST B
A | RRLE | s o g
1| eriferd (F@wiST)
_E[Wﬁﬁ?ﬁm}

TiHE STEeT o1 TRehe 39 SR T SAeRa
2 fF o1u) ereran ot W Hefdd WA Wy
Tt 79 | | Teh Seforg ael Thishl ok Sl
TR SUMEd @ 2

A, SE (0,) o 37 H Wl O, H T
Wﬁsﬂwﬁ@ﬁm%—

SR

TS h TEAETILSTl i 1, 2 9 3 gN fafga
fepan T -
e | 3w Tafgd s O WH] W HiHA ST

:6—2—%(6):1
e  gN fafgd id O WHV] W HiHA A
=6—4—%(4)=0
e 3 gN fafgd idr O WHV] W HiH A
1
=6-6-_(2)=-1

3Td: O, oh 31U] %! HIHA AT o @1 39 TR
WW%_ o+o

O -
Rt
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TET W M 27 A 91 I8 2 R Wi sme,
370] H STEdfesh e Yok Yehe el hid 21 oRd-
GTEAT | TRATYS TR STERT ohl SR § 370] H SArStehd!
SRl h! SiEl-Sial WeH | Heral THerdl 81 hiHd
3 &1 HerEd | fRE TS 1 % 999 59
FEART ¥ 9 =199 Sl &1 S 1 999 e |
el faerdt €1 WreruTa: Aad St areft ST
o Bt &, Teh TRamugst ot <aw widet srmast
ET| TRiHGT ST o Tagia T&EH i I Teaarst
Ui W ameniia €, faod snsfaa wamed &
e TARAl ohl WEWISH §0H ®7 H BIaT 2

4.1.5 3Tzeh Tom =t dwg

el eresh FEm orefd WM €, W Te 9ed «r
T fohan ST FehaT 21 98 G €9 U A GROM ok
fagda oted & qwi W @n B ® qen sty
SHTafTeh ARl o1 WIS i THgH o ST e
B o1 frm & diF yq@E e -

ShTd UTHTOY ST 31Ul 3Tk

F9 AfTRl B hda wH] % uR iR 3ufeerd
TRl T W@ S W HH el 81 T€ qEHd: S
Al o Aifireht A g 2, fH Harerhdr goel w1
T 9 ¥ FH B T S F AU LiCl, BeH,
q BCl, o €

cl
Li:Cl., H:Be:H.Cl:B:Cl
@l W Li, Be 921 B & HaASIehal Solaeiql i
@ HEI: 1, 2 91 3 71 W YRR F 9 A
AICI, 72T BF, 2
fauw A9 (Odd-Electron) 3101
39 oTust S golaeHl @t gd wen faud (0dd)
T & (SU-TEfeF sAfaEe, NO 991 TeeieH <r6-
IS, NO,), | |t TwHY] ereeeh fe o1 e
TEl T Il
5. 65
yaqiiia (Expanded) 3T<eh
3TEd HROM oF A9 qe SHeh 3T ok 7adi o dxell
T oEed o fau 3s den 3p Farehi o AfaRed 3d
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e o IUGTI BId | T dwell oh ek AR H
1T ] o SR SR oS W etfush selai i
E@WT&HM (Expanded Octet) Eh_b"aél W%
o 31 Afien W eres oM o T e #1 1@
ZifiThi o T I & PF,, SF,, H,SO, T &
IUHEEAS AT |

F: T v :0:
l/ D
p: :0:

PF, SF, H,S0,

P WHIY % VR R S waw) % G SR S W % W’ R
10 ToRA B 12 TeEeA # 12 3oRA B

=k qe TE B T HWewt T TH eme
Aifires ot o 2, T etesh a9 o1 9o B 2
RN — T TEFAREE B S THV] o =R/ 3R
Mwmmm%

Cl—S—Cl a Cl

e o &t o9 o= winar

o g wWw g fo oww fom Sop= W o
TEETTH SAHaa T e €, Wy 5o S
T (SH— SiHEM den feel) sifedfisa e
T W ot HEAfd B & aen e Afies
T €1 98— XeF,, KrF,, XeOF, TS|

* e gl ] I epfa T el S 2l

o T s S, s E W Wt %
aR ¥ o off Hehd &I 2 B

4.2 AR AT I FANST ST

e oTaY foR=M &t Hige a0 TEd TTEIROT §

g Tk Trenera @ foh 59 emeie o1 foer A &9

Y frfafaa e fdk swom-

* TN YV ¥ HaAfA YAl Td TOmE ok
T T WIAT qAql

® YAl TH RHUMEHl i 39 U HAEYd B hi
fafr, srorfq foreecia it %1 Soh (Lattice)
i 89 =1 faf

SCl

e fagm

YA T T SR, ST2fq ST =HT]
T WU A IF 9 s ol o e g
=1 Bl §1 3 YehR SIE TR gRI SR Tl
FE W B Y B B

M(g) — M'(g) +e ; SFA T

X(@ +e - X (9 : TR ey died

M@ +X (@ — MX()

FoER wier e, A H, T wEeen #
TR §RT T T Tg0 i o Horaed eH
el Ted! aRede © (Teheh 3) | Seiei oifedl Hiehan
AT 7o ST B Hehell €1 THU SR ST
TeT SRS &1 B 31 Solaei-afe o TheRasy
B A6 Soll-ufadd 1 FUIcHS TH Soae s
(Electron Affinity) B %I

Tz W § ok smafie ey e etaem
Tt qen s T goreg ofer Uit
A dvell o sl 3Tfdeh |eerar ¥ a9d &1

SRy et AT o oA e awa
Y qen RUeH HAuifas dwl 9 fffd g ?1 |
arenfeaeh axal @ S 9Tl STHIEH 3T U 2T9EI
2| T 3F AT § oAEA % w9 § B B

st At & fred § oFeA den BomA
fforfta w9 o fraftg 9 9§ oFafied ®d 21 3 e
W T (Coulombic Interaction) el gr
TR 9 @d | 3P o SR Soh =M (Pack-
ing) A AU 3T HRUN o SR R F Aifiren fafer=
fre dEmet o frefaa 89 81 Seewm &
fau—wifeaq s@tEe, NaCl (WS 9% ) &1 fea
A1 9 g9 W 2

N7 P
A P —
¢ ) . "
A T 17
IXT 7 X
\> -
) Vs P
S

C ¢ <
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TS AEYE qel offvaes GXEl

A 38 & fau solde dfer Tdedt qon
A USEH 1 AN oFIHE B Wehdl B W H
forea 9@ #1 nfad 3Tk S o O |
S A Foll o HRU Al 1 IR F fere-
Na €1g ¥ Na' 319 o a1 &1 3T Seil 495.8
kJ mol" ¥, 5@ Cl(g) | Cl(g) s I seiae
wfed el shael ~348.7 kJ mol ' &1 T AT @
M 147.1 kJ 81 €1 g€ UREN (Value) @ifeam
FANEE o ot Setsh Tl o 0 (-788 J) &
arden sifren faufa et €1 g6t JehR Tqul geRdi @
I B Sl Sl Wi el § el Sffue gl 2l
ara: Tt emafer difiter o Tefae w1 T
e 39 difiter o fatem Weer TRl o SR
Tt et 2, 7 for T sremen § 39 e
|9 g ffeee wifid Xl

e st diftei & fomm o et T
Hewaqul ftrert fomht 8; oma: ey, &w @ faug o
TP AN TR T Hh

4.2.1 STAh AT (SATeTeh SHat)

ferdt mafer 3 o Tw Wil difiteR TR
e W Gueeh MO W Uk A ok eI
JMEYTH FHoll hl 3@ ATk it ‘TeTeh Toredt’
FEd & SN & fau— NaCl &1 Sefh Toedt
788 kJ mol! 1 35 3¢ ¥ & fF Tk A 3
NaCl i T& HIid Na'(g) T T A Cl(g) ¥ oHa
T T JUE L o AT 788 kJ TSIl i STEwaehdl
Bl 2

0 gfsran o fauda omaen aret oA | eehteh
T LT THA STEY I S | AfqhHor Sa-aE
I o4 21 dfF 3 feea Bfada g €, e
el SATHYU qUT FAHHT el hi 3= fopan 9 &
etk Tl &1 Ufehe wT G99 T8 21 foreed
wnfafa 9 geafud sl o ot 3 afmfaa s
ETIH B
4.3 MaT UTSA

43,1 IMET ASATS

et 3107 ® areifera TRATULSTt ok ATWeRl o St
[T <X “3TTEe TalTg | Sheelldt 81 STe e
T, T -fertor fererde qen seieea foed (Elec-
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tron Diffraction) faferai =1 Ter@a ¥ I &1 S
21 3 deheRl W1 IR 37T =4 wenel § |
ST I 1 Yo TR STEH-TaE | AN Jal
g (fodt 4.1)1 wegast ey o Yol WAy
IRIGH 39 TRATY] HT  Fegdrst 5’ seand 2
it srawet ¥ fordt wwHTO] o whis, S
Wl UTTU] o ShIS o WUeh O BIaT €, ot B
ST TS Four At St §1 geHarst e
T B A9 § STEfd g IHEd WAV o o &

Iy Iy

| 1 I
1 | l
)

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

A B
fer 4.1: Gggarst 319 AB H 3Tae &Tars

R=r,+r, S8 R STa% @ & a9 r, 9 rp

FHV: A 9 B AT $t gegas e €
T 1 e W B 21 Atstare e et
JTEEAT | WA ShIVT Algd UTHIU] T THY SRR
Trefua st €1 istare e 3| steawen | fafa=
STU[ST oF {1 THEY WHTONST oF W< i g T ST
I B €1 FA 370] o Ty, Tewast de aiet e
et &1 fox 4.2 ° <wrfan @ 21

ferT 4.2: T & 319 89 GE9IS TF arevara g
3T S g AR 5 GHIT] FHT SR FAIT B &
(o, T r, FI: qSTEET IR Gegar Hear
wfd &)1
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9 Thd, fg o 1 el 1 oiga et
IOt 42 § & R € FT AEE SI0E 1 ey
ergat Troft 4.3 ® § W ¥, Sl $w aH qwi
F1 gegash et grof 4.4 § wHag ®1 T

4.3.2 3TTSAT-RITT

TRl 310] o Shgd TRHTY] oF STHUTH IR ST e
ToaRM I I YR HI a1 SAffeeal o dd 9
I 10T Rl * e 10T hed &1 A HI0 i Feiht
o &9 T e TRl Sl € a1 Wi a) W et
faferat R S fea S 21 st 1o 31] o heig
TRTY] & AU Al o faawor i SR <
21 o1 THY e SuySifee PF i SMHfd i
FW ° wEEal e §1 SH—id o 379 § H-O-H
e 10T 1 T TR Fefua fopan sman 2
:0:

NG
H H

4.3.3 3Teer TEedl
Sy Fesrfer <1 e & S fafere se % T
il b1 died o T STaeesh o 1 * eTey Teedt’
FEd B ey TOed % AEe kJ mol ! B R
RN — TEEISH oF 310 § H- H 3T& i ey
T 435.8 kJ mol ' B §, 2@
H,(g) — H(g) + H(g); A,H® = 435.8 kJ mol '
Tl YRR, TEAEEH I WEmE (SE- 0,
T N,) ok U omee Toed g
0, (0=0) (g) = O(g) +Ol(g);
A H® =498 kJ mol '
N, (N=N) (g) — N(g) + N(g);
A H® =946.0 kJ mol '
I% q27 wequl § fo A st fames T
atferek 2, Teier a1feres Yt g1 HCl i T famm
TR fgoe® &1 o fag
HCI (g) — H(g) + Cl (g); A,H® = 431.0 kJ mol '
TEIHAE U H oTay-aed w1 fuRo
sAfeh Sifeet i 81 SR -H,0 S ¥ & O-H
el o foesad ?q oMavas et quH T 2

e fagm
AR 4.2 TS Tk, g g i ensiet it i wargar

TS T WEEATSH 3TTEe FaTs
HhlT (pm)
O-H 96
C-H 107
N-O 136
c-0 143
C-N 143
c-C 154
Cc=0 121
N=0 122
Cc=C 133
C=N 138
C=N 116
c=C 120

ARUT 4.3 FHT WEET URT St ST FagaAr

a1y JATEr TS
(pm)
H, (H - H) 74
F,(F-F 144
Cl, (C1-C)) 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

ARUTN 4.4 WE HAST He=d* v /(pm)

cov

H 37

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

* fu T A TR el o fo 21 o YRR o ST W e W
<9I T B (3T Wt ok forg Wk 3 off <@il)
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TS AEYE qel offvaes GXEl

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

OH(g) — H(g) + O(g); A Hy = 427 kJ mol '

AHOTH ¥ iR T8 <viiar 7 & ufaffa e
wRfterfd & R0 fgd™ 0 - H ey | % iEd
T Bl 7€ HROT € o O — H 31eiel w1 et fafrm=
gt (SR— C,H,OH UgHfer) den el o fo= et
21 geitfeT TR sTureit ¥ wrea ster sivea
AT FSAl AHR YT T YA TR S 21
W e o fIu opet areiel foaior weedt & o i
foreafea ameel =1 " g favfsa femen S 21

ST % fAu- ot o1 H O - H Te &1
SAred e T

502 + 427 _ 464.5 kJ mol ™

4.3.4 MG hIf
TEGAST TS H T3H TS o ITAN fwet
70T B Y URHIULSH oF W IMEEN hi WS AEe
Hife (Bond Order)m%lwaqm— H,
(fre we wewifs e g™ ©), o, (fawd =
TEford Toee g B §) e N, (fSed
TR goere I id ©) | ofEe whife Haw: 1,
2 qe1 3 Bl E WRR CO H, SRl W e o
iR o ot i Fewfea 39 €, ey wife 3
Z1 N, 1 Y HIfE 3 B a0 $8Hh1 A H A 946
kJ mol’ %, St frdt fg-wmmea o) & fau
waitaes 2

AUZAFLAT U qAT AL T A1eieT hife
U Bt §1 eI & fe- F, @om o #
s e 1 2

T U N,, CO T&AT NO i 3TTae whife 3
R T o TTTI whl WUE o feTT Wk Su=nit
W TEEse 98 ¢ TR Teig-hife agq ot orey
Tt gt &, Safeh ey warg wedt g
43,5 3G |TeAT
s fuifa gt (Parameters) & ged o
foret 310 & freuo o e s ed-HEm &8 AR
e el Bl 71 SO S 210 i frefafed

109

FEART (19 1) g0 ¥9H ®9 9 fefia fe=n s
ol 8-

%Q@ © ‘)%0 \Q@ © ‘)%:0
N\ —— o
:0: Yor o -O:

I S |

N7

%Q&/ . \\:%jo
& / \g
0 (@)
III

a7 4.3 O, Y FT IR Ge=AT [FXF1 9 11 7 fafeq
(Canonical) &Y 391ld &, Saleh Gal O 15
G#Y (Resonance Hybrid) 9 eIt ?\]

AT € HEAIS § Tk O - O Tehel 37« qe Teh
0 = O Tgamey 3Ufkerd €1 O — O Tehed e Tgarae &1
G 3T Sagdl HHY: 148 pm qe1 121 pm |
T BN A B ® R O, o ¥ I 0-0
AT T TSTE TH THA 128 pm B g1 3z O, F
3] H ST -STiS STae, Tehal ae fgatae &1
HeAad! 21 3T SUPa g TS 1 9o 11 H o i
ff Tk FEA O, 1] i FEfud el T Fenel|

O, ST STU[aH T TEAfaeh LG Bl TR HT
= f_cﬂ SRELE YheUdl (Resonance Concept) Eql
T foRa Tl 39 heUAT o TTHR We feRdt
30T KT hAA Ueh 3@ GTeMT gHT Frafua &t
fear S weh, @ GuUE o, TR S auE
el T WTEMTU fafgd (Canonical) WT=MTST &
wu U foet et &1 3 fafed Semet w1 o
THhY (Resonance Hybrid) 319 1 grdfaes Rafd
%1 FEfid &l 21 o1: O, FT T & WA (1
9 11) SEh! fafed GeAd € den Sl Wehita &9
(HTAT 111) SEhT aTEdfereh H=1 i FRsfud s 2
IR h 3 TG ATt R R @i S {1 e
3T AN H1eH SRS U] TR &l ok
3 S &
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IETEIOT 4.3
CO. 3TFF Wl WAl 1 @A FIAR gN
Hifs|
'
T TN SIS WAV o HeA A Tha
3T A T f5-TEY Al EH-HH HIare
AT HI e WA i fefud s S+
fou sruafa B, it s@eh STTER i -
siferdieT seell 1 ofare fr=r g =few) Wy
YrAfiTeR RO o STIER SiEMe ST o A1
T STferdISH sTael 1 oas TAE B el
3 : HIEHE AT i ardfaeh G i -
fafaa @7 fafea et @ 10, o0 1) =
SIS G o &Y H U1 ST Tohell &

:0: :0: :OF
g «—> | —s |

7\ /C\ _ _../C\\

- - K o
0 O 10 @0 He) .O"

I I i
ferg 4.4 CcOZ & o7 Ht T I, 1 SR 11 i
fafeq arard
ST 4.4
CO, 39 &1 HEAT i AT Hi

'

CO, o 3 § - 3TTafisT 3Tae H A
1 WA W 115 pm @1 WH shieE-
AfFISH fg-3TmaY (C = 0) T e AT
1Y (C = 0) T Fargal HHW: 121 pm a
110 pm &1 CO, & hre-adioM  3TeeT
aE (115 pm), (C = O) T (C =0) i FHHA
el o |ie el 21 TEE Tg T el € T
CO, 3] %! ATdforh HLa il shael Th 39
T o YR R Wi &t fhan s wehan
I T8 SAERIH Bl Sl ¢ Toh 2Heh fou Tk 9
AAfesh e WA faet S den co, @t
T i 39 fafeq et (@ 1 9o 1) o
T % B9 § Y= fwam s

105:Cl 0 «>:0:Cil0: <> :0%ic ol

I I III
farT 4.5 Co, o719 7 S1gAIT =AW I, 1, a7 1T
di fefea weamre 1 g9rd 8

e fagm

WA ©U ¥ g el 1 Hehdl & o

® IR U] HI TR WM w1 ®, Fifw
TR Wht i Tell fohell off fafeq wwem &1
TS 9 % Bl 2l

® 3T % HRUI TEl S eIV T HE I
F 21 3T THR O, 3] H TS HhL T 11
I Holl, AR ¥ [ 9T 11 it Sl o A
g off %9 Bt 2

TR Fehoodl | Fefe %3 wifean €, e
eI Sfreraeh 21 3ATeh! TR0 ® foh—

e gg ¥ fafed w=mmst &1 #ig Afad
T2l g 2

e Tm T T fF o] v A & fau
fordt fafeq @ & &9 § Sufed &
®, et o= THa ot gl fafea @
I STIAT 2

o fofeq Tt § Sceadl (et aen ge)
% HET U SH o 9 S e G
T2l g 2

* SRdfase &Y H 31U hi hddl Teh Gl
Bl Bl SH Aol Th o WA gRI
YRS el feran ST Eehar @1

4,3.6 IEL-YAUTAT

fordt sEy 1 O gfasd et a1 WEEAST B
T Ryl feufa §1 W o # w9t emery
it qof &9 § gegarst =1 At T g 21 el
T o < BTeSeH WEET & S o A vEEarst
Y 1 THia dt AR 9 9 FAEE Bl 2

9 §8 G SEY {1 HHM YR o o4,
(S®- H,, O,, Cl,, N, 9 F,) S°dl &, qa st
SO T JM WRANET R HHE €9 H SR B
2 THh URUTHETEY e 79 < THM Af9hi o
dier weA H Sufted Bl @1 3@ YRR UK e
‘ore WEEAST Sy’ wedd ¢ $Heh fauid HF
S e TR o] W < WRATet o die g
TR I TS H1 SR fazenfya @ S @,
Fifeh TS 1 Tagd FOTeThdl TESISH i 3Tdal
atferen Bt ?1 39 wehR fAffid H-F o1&y wh g
TEHAS A B
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TS AEYE qel offvaes GXEl

W@W@Mﬁwwwipole
Moment) 3= &1 ST €1 f5yd 1 71991 o /H qe
YAE SN HUMCHE A oh e k1 g
A% % &Y § RIfd fhar s 21 58 g
e o ‘p’ N s S @1 3§ frefeted
GHIHTT GRI e fehal STl @

9 WA Y feare #F g7 1936 °
37k X -l o forard el fgya sl &
Galtid 37eb 1 o 7T Aee] JER 72
AT 37T G XA % 17T T35 STt
& 4 %! feare w4 &2 S 2l

foggar el () = ST Q) x STTRT JeRRToT
T [

f‘g’% SWTELUf ! TWHG: %EH'Q (Debye) W&
(D) & &9 § = fopan S 2

1D = 3.33564 x 10 °°C m

&l W C held qel m WeR R

T T fgya STl T WY A T W
o ITTER T8 TH DR IR N <9 < ¢, ot
Tovd T SRoTeaeh ohg W feerd gian € qen i faw
SFICH g 1 3R @ @l 81 W WA ¥ fgya
el oht Sufeerfd o70] &1 qEd W@ oh SW ohid
T (+—) g0 <WE S ) AR HT w0 &
TeHeR T W SR i seomere R W @)
IR o fAU— HF H fgefa ol ol 36 Yok @1
S Fhdl B

+—.
H—F:

IE TR ] § oA o oF aald i Qe
Tl €1 e fe 1 ki IR T fRem fgya
et % Wl 1 Tl R % i 3

T S | fgga AUl Shaa Tl o
I Tgya, T8 erreiyr el ehet ol @, W & R
w ot el s ®1 U@ fgya e & fafa=
el o fgya el o1y o fafi=r emsieli o fgea
W{Uﬁaﬂﬂﬁ?’l—ﬁm (Vector sum) m%lma?
foru— St & e10], foraeht eTepfa siferd &1t €, & <
O - H Te¥ 104.5° o 10 T 2 €1 39 219 § e

111

f5g@ 3eUl &1 7 6.17 x 10 °°Cm [ID = 3.33564 X
10°°Cm] el €, St & O—H o7eeli & fgyat o

AT o WEw-IR ¥ 9 g 2
H H
%o — \04—>
) (@)
s Fget o fya st

el fgyd emeol, p=1.85D
= 1.85x 3.33564 x 10°°C m
=6.17%10° Cm
BeF, & fort fgya oot 1 4 3= & 2
T Hfe B 2 fF 59 oty ® < wHE eay faya
faadia feen o =1 € qen Tk TR % 99 H U
(Cancel) ikl %|

F—Be—F

(¢— + +—)
<+ +—>
BeF, 310] H BeF, 310] &1 &l
EICERCIE fgya ol

BF, S8 wqsh WHE 210 o fgya el
I B €, Tl 39 310 § B-F 37 120° o 0l
W B € 3 0] B § S-Sl ok GHM el
Tl fom & 2ir 21 55k Tereaed Al S-Sl
1 ol TR I & e el 2

f
F&<<—B+— (e—++ +—>)=0
N
@ F (@)

BF, &9 (%) 3@y fgyd @1 &9 (@) 9RomH!
faya smguf &1 fFEqo

3TST, NH, 1 NF, o 31031l &1 T&h Jdeh
ISR | <A A R et B
TS ATEZISH o TRATY] T Teh Thish! Seiae= ™
Suferd BT 21 Bleiiter Soeiq, g smomershan
AMESSE KT orden @At ®dl €, Wg NH,
aftomHt fgga et (4.9 x 10°°° Cm) NF, o fgya
3ot (0.80 % 10°°° Cm) H 37de ifueh Bl &1 T
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THfeT & T NH, ¥ Eeio W] W Sufterd THih!
Soae I 1 HEeh fgYd S0l OF N - F Tadf oh
Toaga-me[ont o6 ot fgega-amepol &t foadia feem
21 €1 hereh T5ua STeol Uhieh! ol I8 o ROl
N-F 3Ta4-3Teon o6 IRomHr fgya-smeet o ga@
1 FHH F ¢ Tk FRaET NF, F 319 1 fgyd

et 9 B 2l

1
")
T A

NF, ® uftomet fgea-ameoi
=0.80 x 10°°C m

NH, ® uftomdt fgyga smeoi
=4.90 x 10*°Cm

& Ut & fgyd SOl bl Grolt 4.5 | fan wn R

oo YR gegdst ofdy § SN oAt
IO B €, S GHR AR ey | o eifyren
FEEANS A0 Bl €| SR el o s

e fagm

TEEAS A0 ki fad=a weTE (Fajans) Bl
frfafeaa el & STIER &
®  ¢HIA ok STHR ok A qAT FMI o STHR ok
T W AAME T o Tewarst a0 ¥ gfg
Bt B
®  YFEH qAl HUMHA W STEY HI AT d@A d
AR ey & HeEaAst @& ¥ gy el 2|
®  TOM SMHR T A o ¥ARA § F 3G A
T YeAUI-eFdl STUETRd ST Bt ©, foren
SolRieh fommd &R den & §e1 gt oh
SRl o It T T ns® np® i ST
Tehuul UIgeti o SEY (n - 1) dns® B B
I, TEOTIA b Solaed ST ohl STh{Yd o
U Yfad T B Bewd: STh HeA STORT ki AT St
T T8 Wi el ey v o ey ¢, s |
AeRi o HeA SISO Sl | i Bl &1 &
i YOI &1, SEUMEA Shi ol a2 U o gal ot
T SIS o e €, S GitHferd ®9 9 fordt et
Y 1 FEHASR o Fiaerd i i s 8

AN 4.5 o =G ULEit o fgge-amget

37U T YR ITEIT fega-mgut Tl
(AB)
HF 1.78 Faw
HCl 1.07 Faw
HBr 0.79 Faw
HI 0.38 Faw
H, 0 faw
(AB,)
H,0 1.85 e
H,S 0.95 e
Co, 0 Faw
(AB,)
NH, 1.47 Fremae-faufae
NF, 0.23 Fremae-faufae
BF, 0 [ERLE ISR
(AB))
CH, 0 EGIGEIR
CHCI, 1.04 EGIGEIR
ccl, 0 EGIGEIR
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TS AEYE qel offvaes GXEl

4.4 GIISTehdT hiv9T SAaET I
ufaersor fagra

SR 8 S T §, 95 STAUROT S0 1 S
H1 wren § e 71 ol we. € o R fugi
TeEAISt 3Thfd &l THgH & fau ©F W wEfafy
IeTed A §1 Fe fafer gewem o 1940 & fasifaes
qel didd (Sidgwick and Powell) ¥ TRHI[S R
TAISTRT I¥ H SUMEerd Seieei gl ob Sl wfaeReo
= fopaeti oF oMeR W ufamfed =t ot 33 fafy
ED _"ﬂ%%)fq qen firered (Nyholm and Gillespie) 3 REN
1957 ¥ 3fiR atferen faesfaa qen gwenfea femam

ot TE. 3. 0. 3. fagia wt gy arond & -

® 30 T MHTA, HIT WA o AEI SufEerd
AR et Il (HATa STere STaais)
# g e w2

®  hdiT TRE] o STl v § UL SoaR
I TH-SH 1 Wit e €, Fifn S9eh
3?15@? AY (Electron Cloud) I R UcHh ST
Bl B

* 3 Togel g fafom § 39 feufoai § srafer
g:ﬁ bl I hld %, rUiHOh h Ay 3_"|1l|
faerdor 0§ %Y g 39 feafa | 37 A
Aferhad T et 2

®  GUIShdI-hIY ! T Tl & ®9 § HE S 2
TNl TeiaRe 7 el (Spherical) H98 T Th
TR Y efeepan g0 R feod € 2

®  TEEY H Th Uhdl Soige 1 oF &I § q
T SEASY o X A1 A goia T Tk
gR I U € 2

o Afg oy w A SMfirw ATAR WS gW
TR <1 Heb, 1 39 feofa # o ™. 3 1. @R
Aied TH Yo HLEA1 W AN B 2l

TG Il o sier AfaeRdur et feramd -

fofaa ovm o wedt &-

THh FH - THET FH > ThHhT JH - STl JH >

(Ip) (Ip) (Ip) (Ip)
> aTeEft I - e I
(bp) (bp)

113

g qen freredt 3 sl oF TshTR! Il qe
ST 7l oh Hewaqul Sl i ATEA hid g ol TH.
3. d. R Aied # guR fFan Tl soieeE g
el T W T (Localised) B ®, Seeh
Tk 3Mse 9T < WHOSH & s gewiferd gt 2
31d: fordlt 370] o STrelell SeteR I i STUE THTh!
T 31Tk T SR B 1 5ok hoa®y Tehieh! olari
T ok T TehTeh! JTH-AER I qeN Aaeft -
aTraiefl g oh1 STURN STk Uieh ol el €1 S WideR -
JrEl o RO 379] T Gerfed omepfa H fa=rar gt
@ e o1y o ore vl H oft ofa¥ on S

. T € W AR Aied I WEHdl ¥ U &
SAHATS STR{TAl 1 TaTHA T oh foTg SToe i
q Aol # afer s 8-

() o 797, TSTok Shglie URHTU] WX i ot WehTeht

T 3ufge wE g 2
(i) o 707, TR Shgia TRHIU] WX U 41 Uk §

3TRreR TemTe! T SURYE B £

ROl 4.6 | TehTeh! JERIEd held T A o6
TR SR e Il i HowN T AB YR o FS
AU SAerE S i SfHiaE] g9 TE 1 WO 4.7
Y e S WA AU q S i st 6 T €,
ek s TTHTY] R T A1 T O A THET I
Sufterd eid &1 WRoft 4.8 37ope w1 sfufa o faeqon
(Distortion) i =& &I 2l

S GROT 4.6 § <9I TN ©, AB,, AB,, AB,,
AB,, @ AB, YR o AfThi o e § s
T A i IR 3R Seiae T 991 B T[S
LN HUI: TH YRR T ek, v gaad,
TgRaTR i, merena-fgfuafiel qean stewash
T YHR HI SAfafdE BF, (AB,), CH, (AB,) TN
PCl, (AB,) 33 g1 Tiid St €1 e STupst ki
Sfafaal @1 Tig-€<t (Ball-stick) #ieal g™ =

St fmem T B
180° 00°
20°
120°
BFg CHy PClg

BeCl,
for 4.8 o7l GHTH] 1 Tl bsid WA JH ST B
st
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e fagm

TR 4.6 TR JIARIEA FHigd GTAT0] Jad Ul &l warfafa

il iel) Eilecl wrthfa

180°

2 AN B—A—B BeCl,, HgCl,
Eeip] Eeeip]

3 BF;

CH,,NH,

4

5 PCl,

6 SF,

* oo Y@ w1 STE Shdd GYUl eMpfa w1 <9l ok forw fRen e ®; A el i Y <t €1
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TS AEYE qel offvaes GXEl

115

ARUN 4.7 FB T U /AT hl ARl (wataia), TiTor Shgll UHIN] W Uk a1 Uk | oTfaeh
ThTeRT FOE I Suferd §

70T
YehTT

e et
wt T&T

TehTeh! AT
Ealkee)

i ST

CICIN

AB.E

TS

S0,, O,

AB.E

Frenivia fufast

NH,

AB.E

T

H,0

ABE

SF,

AB_E

372

CIF,

3

ABE

- fawrfast

BrF,

AB,E

42

o A

XeF
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WA faam

ARUT 4.8 SMEET-TW AAT T T AT O UL i TR

w W@ W G

T

aTie TRt

i AT

AB.E

ABE

272

4 1

S
.O/ Ao O/S\

e 119.5° &%°

T

y |

(0]

:0: T T

Ugifaer 9 W gHHT 3T
Frepioita wHaet g =1fey, =g
aqEE H FE S0 HST gIAT A
V-3TThTd 1 BIdl &1 SHehT HRUT
T% 2 T TRl ot g
o o9 gfaedur, oTeEt -
STEHT T Yfqehtol o STEet
T YfeRyur st STUET el fuh
Bl B Horeaey e 0T
TH 120° ¥ FIHL 119.5° @
S @1

IS THTRT T o TIM W 3T
g A, ql A hT SR
TR T IURYd B gEAQ
THEE - W % A
Jfqehsor oF wROT (ST SAeed
-3 I i 370aN) 3Afuh
B 81 eieh i o e ST
HUT 109-5° W FEHL 107° B
S B

I Aft SeraeM gH-eTE g
=i, < 3T T AP FJoHerh
B, W B/ THEHT I R
Iffd o HRUT THHRT STMHR
faghd agemRasa a1 HIUA
g3l Bl € STl SR 98
g T wHmhl Fu-umE
YiqeRtul sTEel JrH-aTeE I
T 37N Afueh eIl ] 39 UK,
3T&Y 10T 109.5° ¥ FIHT 104.5°
® W 2l
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AU oAt I Tehrent I TSl 3MpTa TR MeRfa
U W HEr Gl AT Ealo e
AB,E 4 1 . et 3Tfd () ¥ I s1aia feafa
oo ~F fv’/lf H 1 39 FROT 39 Tl H 900
@ F S\F F_\S\I W A TEH FE-eTEE g
| [TF e B €, T s (@)
F F T TRt g e feufq o €
. F 3R 29 ferfq & 900 W ke
| b |,/$ T - FH Sk
() ,S/ O S ! @ﬁ%lwm(@) aferen
N AN T #1 (@) # 4 T e
| F fafer = few e ¥, S9- fagd
F Sqohelh, dfeld (Folded) ol
317 St
. F
ABE, 3 2 | &‘L\ - sfafd (%) H THEHD I
, | _CI>F feryeidta feafr & e 1 g
® 0 —F ’1” T ST & TR -
| F T HiaeRy 31 SenfafeE fas
ThThT g Stef fefa o €
F JoH H 1 Bl 71 gHfere sanfafa
P i () T TR 21 37d: CIF,
Q‘I \\\\\ G T-3HTG 1 2
| j CL—=F
(@ =]
F
F
v -~ F
m F— Cl ~ .\:”g/i
SN

. TE 3 W IR Aied &I TRl § T h
arupet, faer ®9 9 p-sarh o vl g ffia At
1 SAAfdE 1 qErgaH 981 €9 § T S Hehdl
21 el ek Top Heferd GCaaf & Sl o1 3 A BH
TR Al 5k gNI aRforsh HEHAT Shl YagHA HHeTdgaeh
ST ST Gehdl €1 iU SaAfAfa W gelaea g’
JfqertoT & g o foua # o). T . Wl IR Hied
o1 Tgifcer SR T2 &1 21 28 forog o arsft off vieprd
I3 Wt § erd: 98 e o fawa o gan B

4.5 HATSThRdr Taer fagia

ST 319 S & g9 STEEROT 9 STupe Y weEnet
1 foras o Tema foadt €, Wg T@Efe stee o
F e FH W T8 A T I SaURT T8 A
e Ef Hd R eTupst Wt sTey fadieH Sl
(Bond Dissociation Energies) dl Y FWI%?JT

S— H, (435.8 kJ mol , 74 pm) 3R F,(150.6 kJ
mol ™, 144 pm) fo=1 = &, Safer S €t arogedi o
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efyd TEmet o " T S I o G
& HAEY Tshel Yeqds 3EY ad 2| I8 Hied
T YR HI AR H fafa=ar W f
YRTST &1 STerdl|

T YR . . T 0. o fagia wa stupe
I AP & IR H RN < B, W TE AR
S &l T Fehdl 91| THeHT STA ot Hifed 21 59
HEE H [ A o AU I TR fggid w1
WWW%ﬁWW (Quantum
Mechanical) fagia W e %I 3 fagra %—
qarshdr ey fagra den sv-wers fagTd
(Molecular Orbital Theory)|

HAISTRT e Tagia i Ty eeer aen
@e (Heitler and London) ef'\EFL1927 ﬁwm
o1, Toreent farehm@ difen (Pauling) 92N 3= S=eh!
J 9% ¥ fran 3w fagia 1 fad=m ) Fere,
ql o Selaeieh fa=mal (SHTE 2) , THT] HEThi oh
FAfaeare i Heptor den foeRUl (Variation) TS
ST (Superposition) o fagidi o I W seEia
2137 Tf Teqen o Uued H Harerhdr T fagid
1 g Toe=r 58 g 1 fave-asg ¥ =l €1 9r:
39 TogTa o1 auiF ohae U 3fte 9 qef T o1
3o fopu fomm €1 foman S STy, YRy § WRerdH
I, (H,) o fo= W foaR w3 €l

M ofifse fh g1EgeM o &1 TET] A 9 B,
fSmeh Tfue me: N, 9 N, € To1 S Sufeem
WﬁaﬁeAaﬁ'{eBWWW%,@@ﬁ
R Fed T I A WA Th W G rAfed
W B €, q9 S0k &9 g = fema & B
S-S S T TSR o U 3T S ©, -l
Ik 19 SAHYOT ql TAHTUl el I Bid S 2

ARl o Frefefiad § sa= B B
(i) T T o AR qA Uk Soiail o o

N,-e,, Ny-eq
(i) TS XAT] ok AR TN TH TLATY] o Serarel

éI'TEﬁHNA—eB,NB—eA

T YR fertul oot Frefaiead 3 3o 8 g
@) = WA % TRl o o e, — e, A
(i) = AT o ARl F A= N, - Nl

e fagm

e ¥>

54
/77
/ -———- Q9
e — AU 9
SATHYT FA
€
<2 @D ®-5>
H, H,
eA
EIcER LGS

faT 4.7 H, 77 & forerd # smewor qe oo ae7

STV F& AT TRATIST i TH-TH o I
o 7, Sk o 9 3% R HE H T FW
g (fa 47)1

YRR AR W 8 9 T f AU st se
1 HF T GfdeRy deli o |1 W 3AfUek B 81 59
RO~ &Y <H TWHY] TH-E o e o §
o 3eh1 Teerfast ol 69 81 S 21 oidd: T feufy
2, T AU T qU1 UAHTUT Fd o SR Bl Sl
? R e/ &1 Sl =7H TR W €9 W6 2N e
T H BIESISH oh IATY] ‘ STSTeE’ hedd € 3R
Th e S S €, Tl ey | 74 pm
el B

~{feh TTZSISH o T TRAMS o o ey o
W S g BN €, THAT BRGNS 1 g
AT T STUen Sifesh TRl Bl ¥ 56 YRR e
Foll ‘arTeier Ut Feard 71 e fot 4.8 H faw Mg
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TOEHE SAEEE den SAfvae G

e # A % W Ed 2 A Hy % T
A e o fors % fAu 435.8 kJ S

STEvIFd B B
H,(g) + 435.8 kJ mol ' — H(g) + H(g)

@ @ o

»
>

(=]

EREE U]

—> F (kJ mol)

S St
435.8

Y AAE, 74 pm

faT 4.8: H, 17 & fa¥=q & fau H ®Amst & &9
AR I BT qE efas Feif 1 AR,
STR@ ¥ =Faq S fefd H, &1 gaifd
sraee 39 B

Faifus gh _

4.5.1 Shefeh IMfdsaTdT  AFLROT

TGS o] o fored W 9 ofewen W =AW el
ST W B $1 39 TR § ¥ WA S |
2 ST # o S - S T 8 S
" QRHTI-sheeh AfTATA HEedl 21 e R
Tore fEd e ¥ Sfheared F He S
STy T gaerar i FuiRa wedt €1 o s
e g e & A" Yad Y S |
Hafd 31 T YRR, FeE AT SEEROT 5
STER & TAS o ot FeEdrs e B S
' 1 e W IR fawda =R (Spin) A
TeERAl % W % UROIHEEY 2 |

4.5.2 3MsiEl o favmaTen ToTed
S AT ST ¥, FeddlS STee WHT] ekl o
AT | T4 §| I & fAu— BTG T 1]
T H 39k T TAIRT o GANH § 3Tk 1s HEwh!
1 AfeTa e 2l

CH,, NH, T H,O ¥ Sgwr &yl o
oA T % T-me o F) S o s
e ¥ 3TN F fAU- CH, & A F AFH
SRR 4 S el € R HCH STie vl sh1 |
109°28' i Fdl ¥7 @l NH, 319 1 STHfd
et =t et 22
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‘GErSTRal Ty fagid’ o STER W CH,, NH,
H,0 < SgUANh STt i 3Tehfd, 30 ey
forcer o ek fReeeh T 1 TRHTY] ek ok R
amaﬁwmaﬁmgwmwgm%|

4.5.3 UTHIU] <hgiehl o1 ITfeeTas

S T TRA] e faeRer o faw o e €, qe
Tk heThl T ATEAT TS, 0TS A1 I @
W%Iﬂ%ﬂﬁmww%‘m (amplitude)
1 fepeem (vig) & fEon ok fog (w1) W FeR
e © (fast 4.9)1 Hiw- Hae @l | g9 T
TR 3R SRUTeHs T8 a0 e &1 g ()
TAAN €| TR STEY W HIE HaY &l el e
TR o o sAifaeal =1 fag (1) @R stfafa=mg
T GHM BF1 TIETl $9 YA STfqeaTd wEd B
s AU p THATY] H&hl o6 GACHS, FUMHE AT A
stfeare =1 fafsr= srawend, fasr 4.9 § zwiid T )

TR JTaT et U (T 37T B W
e B tfqema ] :
’ P P, | I p, -H

(a) ©

p. s P 3
®)
P, Py (C) @

+
x
Yy

@ P, P,
arfaemom (U T

3l gt = fawm ¥ srfurfar=ma
ITETT BN o HRUT STfTeATa T Biar)

. Qg
D 4y

P (i) b G)

ferd 4.9 s T p TEAY FEF F AR, FOMAF T
I st

®
p, P (9)
(h)

"ﬂi%

N
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Teqarst 3TaY o foR=r oh &1 ®R& o &9
o erfqerrad &1 wdREl S fawmR T
TEUTATIE STUSTl e SgURAI STU[ET TR §HF &9 9
N BT €1 ¥9 WA € foF CH,, NH,, 991 H,0 37usii
1 3MMepfd HEW: Aqharhia, el den qet g3
Il €1 37 ekl S fagia 1 STE w78
S e B fR Fn 39 snfhdiE emeRfaai Rt
HeTeh- AT o YR W T el S Tehall 21

3T, Fe9em 89 WeF (CH,) o 319 W fa=R
H %I deTEI 3IEA (Ground State) Y e
WW[He]ZSZZpZ%,ﬁEﬁWWﬁ
[He] 2s' 2p,' 2p,' 2p,' & S 81 30 3T
AT eTavas o i 9fd Hehika ekl e eEgeH
o d9 AT & Heaed Jod SAfared el 9
Bt &1 HreEA o TR WA wereh, I @ g |
T U ToeRH SUTEed el ®, @R BREgS
TSN oF UHh-Uadh Soiaeiged 1s Helehl o |
oA T Hehd 21 W 39 YR i W) c - H
TS THEY T BI7| HTe o F 2p HETh| o qeA
90° T HIVT B o HRUT T FHefehi gRI M Tare
% &< HCH @IU &1 #1 f 90° BFW, 79iq @
C-H &9 TH-THK oF 19 90° 1 HI0 FAG|
I &1 25 FHeeh A H 1 1s H&eh Ml qaHd
%1 BH oh wR foRet off feen o sifdearas i 9o
21 37d: Y C - H oray i e eiffyea gnft 7
frequr CH, &1 arfas oHfa § Ha & @ 2,
e =R HCH 101 =Iqohersh ™ Bid € a2l T o
T 109.5° Bl €1 U T Bl & fon ohelel sherhi
o 3T o ST W CH, o 37 o feemeren om
w1 w2 T2l fmar 1 Gehel §1 ST TRl o SMER W
NH, @1 H,0 393l § HNH 21 HOH Uil o A
90° B e, i areafash deli & 3TEY &l €1 NH,
A H,0 H STk S 0 HAA: 107° qAq
104.5° & T

4.5.4 JTfqeIUA oF WehlT qem WEEArST
ML Hht UkHfd
el o SIfAeATTH o YRR o STUR W HegdrSt
Y % T YR Bl B—
() TI (o) TEY qAT (i) TE (m) &Y
(i) T (o) TEET— TT YHR T TeHAST a,
e werhl o STqMifeR 3fe W FRER

ECIPERERIE]

(Head on) ATTeAT9A A1 37819 (axial) 3Tfaeamd=
FTd €| 3@ WhR h1 M@, WA Heehi
frafafed o 9@ fedt ©F TR & GaeE g)
T R ST O B

® s IfdATUT— 3TH UHR o TIAoA H
37-9a (Half Filled) s-%&h AR 3781
R Afaere W §, S A9 e ™ e

Ot W
shelh sh&lsh s-s AfqaaT=
® sp AfGEAUT- T YFR H1 AT TH
THIY] ST A -9 s-hereh Al SH AT ST
A-qd p-HeEk & o T

\‘ + )4 —>\ )4
Sheh p-hETH s-p Al
® pp faATE- TH THR F1 Afqerd
AT o 37ef-9d p-Herh o d= e 2
)< + WP — pL § D
P FEF pHEF p-p AT
(i) S (7 2ATEET )— E e o 94 o ST
FaF TH YHR ST & & o 3Th 34
T TR o THIER AT AR Fe F Tead
B0 B 39 YHR UNe AfIeATT o holeerEy
Fffa eeh § WA o aa o HW a9l A=
T A ARl 1y B €

| 4

S CD ¢ C

v

-

pEFFE phAR p-p A=A

4.5.5 famur qr urg aMmeEn i Uderdr

Uerd: SEY i Yaodl sAfdeardd ki g w R
FH B T srrerer B werehl b ifqeares sifue e
2| zafoT fammn emEy, o eEy (Faw %9 stfdeare
BT €) I qE § AT Yool il 21 THoh STelel
g WA Sft Heqol ® fF < et & | W
e el FeRell TE WA S €1 Te wed fam
e o | & B €1 A€ Gad S STuEh | 9 S
2, T fgemee =1 fremey sufted e €
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TS AEYE qel offvaes GXEl

4.6 GhIUT

CH,, NH,, H,0 ¥ Sgmam o1 &1 fafime

STHAE STepfaal hl TI ST oh feTq TiferT = T

FHeThi oh Gl 1 fagia gEarfaa fwam uifer o

3TIER TLAIY] hefeh HAMSd BIoh HHATH haTahi &l

THE I 1 7 HeTh! il Geht heleh hed &1 e

forR=m & TRHIY] I[5 Ferhl o T R Hhid Heeh!

T TAN I 21 39 GRESA F BH HRIUT FEd B

T GAM o1l Tt Hefehl o 399 § A it

o AT §RI THH Sell a2 TR aTel HaThi ohl

T 1 GiHAT 1 HRIUT hed &1 S o Ty

T 1 Teh 2s e a1 9 2p HeTdh Ghl g

IR U sp® Heh! FH&FH 4 2

HETUT oF HETAYUT AUT— THUT o T A0 30

TN B—

1. HHh HEhl i WA TR0 i Giehan § o0
T ol HefR] 1 H@A o SR Bl 2

2. GH HEF g UM ST 9 SHR F 2 2

3. Ul HEh R A6y a9 H TG HER| hi
a19en SAfuss T&m B B

4, P FHew WA Haw uH o fou fHfam o
fafyre feamedi o R B €1 Safery Hemtor =
WehR 3T0] T SATH <t €

HeRTuT A ufifeerfaar

(i) RE] o GRSl el oh el Hehid Bid &

(i) THNT B ATl HETH I ol T FHE BT
Teq|

(iii) TR oF ToTT ScieR 1 SIS STORTH el 2l

(iv) T STEvaH el § T et arel-9d werk €
HHoT § 9N | H-Fet GAShdl He o
Tui-oq qen et ek off TRl & T g

4.6.1 HHRIUT oh Yeh

s, p 91 d F&eh] o Hepol Frefefiad TR & Bid B—
(I) sp HeRIUT 3T YR & TR H TF s T TF p
FHeTeh HHh{d TR & THM sp ThT HeThi w1 AT
T T 2-3181 T GHIUT R i U B, sp HHl
o feTT s T p, Fersh SUH B &1 TAF sp HhY
Feh | 50% s-AAT T 50% p-I&0 Bl 21 AR
el o1 H 5 W] o HANShdl & o Hah
sp T B0 7 qe 31 WA ¥ o1ey T €,

121

0] 1 aer SHG et 81 39 YohR o Heh<ol ohi
faerl Gemtor’ ot wEd

sp Y FHETHl o I I gL o g (Tifer)
TN 3TcAd BIS 0T e ol feumsti H z-3787 &1 3R
TR B 21 TS HRO YA Ao B €, fees
ey Yt afe i g 2
sp GHIUT ST MU o IETET
BeCl,— Toey 37e%el # Be &1 saiagl fo=md 1s”
25> BT 21 IS ofereen § Tk 2s el e 2p
Fe% H Be i fg-HaSIhal & HRO W=d (Pro-
mote) B STl €1 T 2s Hefh qe Th 2p Hefdh
Hehfid Bl & sp Wl ek o &1 A 180° W
0T T B| YH sp Hehl Heh FARM oh 2p
Fefh Y effT AT g & Be — C1 fammn ey
T Bl 39 e 4.10 § g9t T R
() sp® GHEIUT— HHW o 39 YFR H Th s FHEH
TN A p HEFH R AL AT FHA sp” TR
Herhl w1 Fmfr @ F) S ok fau- BCl, o
310] T hd dRIT TLETY] 1 qoreel Teeer fa=am 157
2s%2p' B €1 SIS 3Teren § Tk 25 Soia[ i
2p HeTeh | W= 81 Sl &, Toreh aRum ey sE
o i erfing Soiee Sufterd g4 €1 91 (TF 2s

X X
y
Z 74
(%)

— o) 26—

0

sp R FHEH

cl,

(@) © Becl, &
T 4.10 (F)s T4 p F&H GRT sp TP FHeThl &7
fmfor

(@) BeCl, ia® 377 &1 for=r

T 2p) FHeH Ghd BT diF sp” Hhl Halh
T 21 A HHRT et TRIvig Hedel oerwen
B € q1 FARH TCAIIST o 2p herehl W SAfdearT
g f9 B - Cl &Y IA €1 i BCl,
(Fs1 4.11) 379] &1 Freproits wadel =nfufa e 2,
fSEY C1-B-Cl 37/® S0 120° &1 &l 2
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foT 4.11 sp” G F&®! a1 BCL, 377 &1 f7aro

(N sp® WHUT— T YHR o T &l RS
CH, 317] o SI[EI01 GRI &1 < Gehell &1 TqH TS
Fe h Uh s Helh q p FHehi o G0 ¥ IR sp°
oY e o 21 A Heh THHE ST q SRR o
T B YA sp’ FeH U 25% s-A&T01 a1 75%
p—?f%WT%ﬁ'vﬂ%I spswmw?lﬂspsw
HeTeh FqUHeS oh TR hiAl i 3R eid 2| S fo
4.12 Y <1 T 7, sp° W HeTeh! oh &l I H
M 109.5° Bl &1

109.5°

S+p,*tP,*P;

CH, 317]

forF 4.12 F7&7 & s, p,, p, ¥R p, T FaH & qfEHT
G sp’ G Ferhl F 0 7o CH, %1 R

e fagm

NH, ¢ H,0 ! H=Ael %1 =amen 9 sp®
THTUT G HT S Fehell €1 NH,, H SIS AT HT
qEEY S| sl o= 25 2p) 2p) 2p, Bl
21 sp® HHL FHerhl § dF sp® HwT FHerhl o g
T BIT B, Safh WY sp® Wehl H Uk ThIH!
meélma??ﬁ?spgﬂﬁv_{%%
T BTEgIS WHTIRT o 1s whefehl o |1l STfqeamH
g0 @ N-H 37ey faffq @ 21 89 wd € fo
Tehloh! 0 A STEel 0 o o9 oTEet I i
3TUeT HiehuT e I @At e €1 seh i
&Y NH, & 310 § €Y H0 109.5° ¥ HH
107° © Wl ®1 UQ ofv] i sAifufa famd g
et e st @, St ot 4.13 # wifan e 2

ST o 310] ¥ SRS TR o =R HarStehdl
e, HeTH (TF 2s T A 2p) sp° Tl I IR
sp® WY wHeeh S g1 T W T HWRT herehl o

Ip

AT, NH,

ferT 4.13 NH, 377 %1 a1
TH-Teh JH Bl €1 3 3R sp’ Gl Felh TqLhah
soTfifa o hed €, fSE S Al W ergeH W
AT 1A € 9T 3171 < il W Uehieh! Solo( 0
Iufterd eid &1 39 10 § 37 10 109.5° & AT
104.5° &1 W1 € (Fo1 4.14) e 370] V-3Mepfa sreran
10 AT TE0 LT B

forT 4.14 H,O 377 &1 71
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TS AEYE qel offvaes GXEl

4.6.2 sp°, sp® 991 sp WHIUT o 3T
EE1ERU)

C,H, 310 ¥ sp’ Wah{UT— 387 o 310 § Had o
T e sp® Wehid BId €1 i THT] & =R sp”
HHY HEhl § T W T, 3 FHeH AV & Th
sp’ TR FHeF U e ifaqer™ g’ sp” — sp”
o sty T €, SR Tedeh i WCATY] o 31
T sp® TR FHeh TIEGISH WAV & 15 FHefhi o
WY sp’-s TEr ey A6 §1 THeh URUITHEEY
399 H C - C MY A 154 pm 3R C-H e
S 109 pm Wl

C,H, ¥ sp® Gatul— Tl 19 & o | wrEd
THIY] T Tk sp” Wl H&eh 9 el Afaea g/
C - ¢ Tamm sTeier s ], SR Yedeh hieA qem]
o 3T T sp” Tl Helh SRS THIIST oh H1Y
sp’— s Tamm orEy M €| Th e IR e
SR heth 2p, Al 2p, TA HISH THT 6

123

THE Hefh o WY UNd (Sidewise) ATGeATTH g
A 1 AEY S © fHH e qel erggeH
AT o el S U A e M SelagiA 3T B
2l

TH YR WA 10 § C-C & T Th sp’—sp”
T el ¥ o (o) oTey qen s 1 (n)
ey (St aaE 134 pm%ﬁ?ﬁ%,ﬁp—ﬂn‘&ﬂﬁa?
He Bl ®) Wehol § YA el €I Uh 1] o el oh
aed Bid 81 C-H 36y § (sp’-s) T (o) afew
%1 o@ 108 pm Bl € o H-C-H @ H-C-C
TS 10T HAEY: 117.6° 121° Bl &1

TefiH & | T (o) T UE (n) S H
o Tot 4.15 § <witan T R
C,H, ¥ sp Geh{UT— 3N 310] o o | I e
THIY sp HHTT R §1 IR -3 STHHT (2p, T2
2p,) FeH T

2p, 2p,

()

forT 4.15 wefi7 o fgrar qor o smaen &1 a1
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e fagm

37T/ 3T HeRTUT T ECUE]

& STTeRfT E2lCaE Heh

i -Taett dsp? d+s+p(2) [Ni(CN),]>-,

[Pt(CI),J>

Frprita spd s+p(3)+d PF,, PCI,

ot fathfe spPd? s+p(3)+d(2) | BrF,

SRR SpPPcR s+p(3)+d(2) | SF,, [CIF >
®sp d@2)+s+p(3) | [Co(NH,)]**

o 4.16 wemsT o oy aer wE-snael &1 a9

T FHET A F sp GH H&h AL e
T o sp HHI HEH H IMaF Afqerd g
C - C T omey aFm@r €1 99 gY HHL hew
BT o AY-d 1s ek § 7T Afqead= g
o ey s &) <A R REE W Iufeer
-3 SRR HeTh qvd (T GRT & WS- 3T
T 1 T YRR 3AA W T hied AR & diw
Iufterd f-37ay, us fommn qen < wiE efee @ S
eIl ©, St fost 4.6 W <t v R
4.6.3 d-HeTh! Gl dxdl W HeR{OT
T oTEd adl H s A p Rl o WA-WY d
werh off SUferd € §1 ¥ d FER KT S 3s 3p
TH 4s, 4p HeTh! H1 Sl % GAGET Bl 21 3p AR
4s Hehl HI SHoll § AfH AR B o SR 3p, 3d
TH 4s HEH B GhI0 G TEl 2|

s, p 1 d HeTHR| o HHU o & TR &l
el = W o feen wn g
(i) PCl, T &7 ( sp°d TWehTUT )— THITHITE TTHTY]
(Z = 15) &I qORY AIX TSR fa=amg & A=
T T B BRI w1 eey Tt giferfaar o
3s ®&F H Tk ol YA Bt e 3d” Farsh

¥ 9d & ST ? T9 YR HIERRY H1 Sdfed
3TaEeN & fI=I9 &1 59 YR <9 ST 9l 2

P (e s [N [A[A]4] [T [ ][]
3s 3p 3d

P(ﬁﬁlﬁw) (i (LT

PCl, i AN T T T

[ —_—— —_— —_ —_— | =

cl clcc cl
sp’d GHRd Heh

39 YR Uid Feh (Th s, 9F p 71 Tk d
FaF ) R o FIT ST B ©1 ST TR g
e sp’d W e WIw B €, S Brepioi fg-frfie
o o9 HE #I IR @ B §, S o 407
<9It T 2

cl

Cl : Cl

Cl
faT 4.17 PCl, 377 &1 fFeivig fg-faifiet sfifa
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TS AEYE qel offvaes GXEl

Tl I M 34 9 9 € for e fgfrfae
safufa & @eft sy w0 SRR T e §) Pl o
HIEHRE o U4 sp’d TR Helsh FARA TRAT[SH o
31499 el 9 AfqeATds g7 U= P - ¢l farmn-
e S €1 ST W A P - Cl 3T T ql | e
& qe TWER 120° 1 HU T4 21 3R e
e, (Equatorial) wEd %I 3= T P - Cl &Y
Hu9T: e a1 o S iR A= B € 9o 9d °
90° T 10T I 21 T% 37efiT e (Axial) Fed €l
<ok srefta s geisrei T fergerdta s
Y afueh Fiaertor SF=fRard et €, ord: A e
foyadia oTEd ¥ @ § $o e qen gaad §
TS FH T ¢ Tk URUTHREEY PCl, STAfE
fepamefiar eiar 21
(i) SF, &7 7T (sp’d’ GHT )— SF, H sl
HEHY TLAI] 1 TeIee STaee Seide foa=d 3s” 3p*
21 o e o Sueisd B e, i Th s,
@ p qe d ek d-9a B €1 A Hhl gN B
sp’ d H oI ©, S Uk GHIEHAS & B BN
1 AR U e €1 3 T sheth e aRArope
% Ad-gd Fefhl 9 SifqeaoH g B: S - F famm
M S &1 T THR SF, 1] i Th GHTLHAH
sofafa eidt €, St foet 4.18 & switan @ 2

S (qerest e NIt LT T ]
3s 3p 3d

s (safwm smeen) [ A1 AL LT

r---—-~-T-T—m—=m—=7=7/—" 1

SFs : NN N!’Nll [ 1]
] __1T_T_71T___ _J
F F F F F F
spstWUT

ferT 4.18 SF,; 377 %1 s7hershid SIffd
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4.7 ITUgeh heleh Hgida

FfUeeh hefeh THgId Th. 8 q1 SARTH. Hicishd g1
T 1932 ¥ fasfaa fean mm 9 fogia & 9=
wer) fefated -

() 59 TR T H seee fafa= o] ekl
Y Sufted ®d €, SH YRR o9 H gelsRH
faf= sfvaen el o Sufterd &d B

(i) oTfUeh Herh qed Helell T8 ST HHMM
AT ekl o TAT H T

(i) TRHIY] ek | IS ST had Ueh &l AR
% e W Edl ®, ek onfude sheeh o
SUfeerd Toee & O} ¥ Afam TR gH
woIferd gl 81 98 S 370] § wHEt i gen
W 1R S 81 5 W TRAIY] ek Uheloha
eIl €, Safeh SNfUeh Hefsh agehsid Bl B

(iv) o gU Nfvaeh Hewehl i T& AN HH ar
TRHTY] hefehl 1 TEAT o SXeR Bl ©1 ST q
TCATY] shereh! shi foerEn S ®, df < e
FHeTh W B 21 390 U Tk ‘3TTeer aATfueen
HYeh’ 3N U wldsrEET anfuaeh werw
FHESI B

(v) 3T MUk hefh H1 Sl HH Bl ¢l oa:
IHHT TATIE | GfasTeaed sfvas wefsh o
arferen 2ian 21

(vi) T8 YR et o) o Ty o 9ri R
Tolae Tifeehar faaRor oAy werew g1 e
ST €, S YRR Rt 37o) o Tkt oF 99E
TN AR TR Wifehdr faawer sfvas werh
gR1 fean s 2

(vii) TRHTY] Hefhi Wi ifq enfveh whetehl i o
el fagid de g oF I 1 9ed & gU
AR T o STER 9 S 2

4.7.1 3NTUSH Shegent oAt TTHTOT : TRHTUT-heTahi
=1 Haew wam
ST @Y S §, AT AT o STTER Y] Heteh
%1 Th T el (y) o ®9 § S0 S Hehell 1 T8
T SR T8 % @M (Amplitude) 1 ST 2
9 30 SETR HHiehTor o Bl gRI W feha i €,
Y TH § Afeh s ard e o fau sifemr
HHIHOT kT Tl &1 Tl S Hehelll gHfATC A1fUeren
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Hereh, W1 ST o foIu Uk geiee X Wer €, i
AT FHIHT0T o Bl § He U HE Hiod g1 39
a;%:ng‘ EaRERETU! Teh e (Approximation)
fafy o wer femen sl ©1 59 fafy =i axHTo] herht
<hl %f@?h‘ T’ (Linear Combination of Atomic
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BN, B9 T HATWHRE f5-TRA 10, H,
R 39 fafy &1 syEn w1 9H o fF gEgeT o1y
T TTZSISH WAL A A1 B § &1 1 S A Teh
TAE € €, el gl & fou 57 A 9o B © fafga
foman T ¥ Y RIS WA H1 A oTawen o
Tk 15 Heh | Teh ol Bidl 1 S ULATT] Shefehi
1 TH TN FEA y, Ty, BRI TR B Hhd T
TMOAE €9 § oAU Heeh] i TIATY] Hahl o6
g A SAfFTa WA Fal & a1 weE y,
Ay, o AN A SR GR fA S €, S A
<9I T R

Vo = VA TVWp

79 YR I AMvesh Felsh ¢ a1 o+ W 2 &l

C=V,+

C* =Y, Vg

TXHTY] SheTehl oh AN © I aTel STfUesh hEh
c I ST MU HeTeh AU TIAY] FHefeh! oh
3R W I a1e A0 Hefeh, o+, i Wlamaed
anfrares whereR’ wed & (Fod 4.19)1

gfasTeeA Heeh
et Sl T
FHarhl 9 AfF 2

S URATY] HETRT
*T ol ° HA 2

forT 4.19 31 T FET: A T B T HIad WA FHelahl
w, @ y, & Haw Fam g e (o) ao
TIASTaYT (o) 3TV Fafehl &1 faro

e fagm

e I R STfUeeh shefehl sl a1 Ham
FH A TANST o Toded Tl ok TEHSR
(Constructive) dl IERIEI (Destructive) EIGETI
(Interference) &mﬁwwm% IR
amfvash wefeh o T o sTeel WA #T
TR A Teh TE 1 Faford shidl €, e g
T AR Bl €1 SO IR fdetsier nfues
ek o A0 § 3 S Al Teh-gH il TR
FI €, el e fomrelt safaemor g €1 5ok
TROTREEY 3TEEA 3T hefh o AIH gelae
Tcdl STETH WCHIOE oh ofte STEfi¥d el @
Rl &% = wfaewdo Sgd ®u B §, SEfE
yfaeraet sftaes werw o SAUFT SAFRM TG
AT ARTRT & = e g rafed e 7
IrEqa B QA AT o A Teh fO9g 9@ (Nodal
Plane) Bl &, W&l W goiae ¥cd I Bl 21 37
TR o o= 5= Fiaeru o Bial | STeeh anfess
FeTeh! T IURId gorae Teh] i TREMR aie @
#I g9 TEd &1 oFd: A ] i T YEH
g1 T UhR Th IS faeh et S I
FHER G T HH ol Wadl 7, 5ok T 9 w9
A1 21 ZEeh fauwda Wiasteee onfas weeh o
TR U] Hl YTl Y 29 §1 ToEREl ud
T o S AHH TH Feh H TdR Al o o
TER AT § % Bl § 3 Tod Se1 W Gehed
gfg Bt 2

Tl M 34 9 o1d 98 ¢ o ufdeteee werw
T Ssll GANT A AT THATY] &kl i Sl o It
e § e Bl St @, S 7 o st snfuaes
Heh 1 ol HH T Bl TH YhR <A Aok
ekl ! el il TEt Wl 8, S < GoT THTI]-FeTehi
1 Bl 2l

4.7.2 U] shefehl oF WA ahl 9T
AT HeThi oh ek GAM G onfias ekl o
frmtor o fow frefafea s stfemd 8-

1, WERT ST ST UTATUL Shefehl Skl Siall GHTT AT
TR HE BT S0 S6eh aedd 98 ® T
1s ek TR 1s Heh Y G F Gohal @ TG 2s
e § 7El, Fifh 25 HEH DI oMl 1s HEh Hl

2024-25



TS AEYE qel offvaes GXEl

127

fqetaem famm
) qfre Ferw ST Ferh
T\ ©@-0- ¢
AT cls RIS B +|=
hHeTh e 1 V{‘
S cls
I o
@ [ L e fan
fUaeh el
i
T Q0-0
1s ols
gfdenay= g
) anfreas werw STV HeTh
%\ 3000 @efel
: —et+t —t+te- —| - <
o2P T ~JL,
TR EXED 2p, 2p, o2p
e farmm
(@) E 2p 2p, SfUeh shefeh
M '—}+ + +;—'_> .
c2b ‘ ‘ .
2p °X
gfaeTey
IfUersh HeTh
fudeh e + o /D 0
0 28 4
AT neR AU Vi
FeH EXSED 2p, 2p. 72p,
™ B S 7
2p, 2p, o wHeeh

E +
RZEC -

2p 2p, 72D

8- 8

Ford 4.20 (%) 1s WA H&ia] (@) 2p, WAIY Feiew! a2l () 2p, A F&7eh! o Garl & &+ Tae od glasrayT

STfUae FHerhl T RGN TUT ITHT FAT

Sl ¥ wel S Bl 81 98 Ted el © A WA
=1 ¥R o 2

2. HANT ST ATCl UTATY] HeTehl el ITTIUaeh T
% ufta: wam wafafa S erfew wfe 3 srer

2-3181 1 AUk 3181 T €| F8T T8 qed Hewgul §
o TUM A1 ST THH el a6l W] HeTh had
aft T H, S9 3T gafafa 99§, o=

TET| IR —2p, A&k O THA] h 2p,
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herh W WAN HAT, WG 2p, A 2p, Hewehi ° 7l
Fiifer TR! guiafaal Tam =@l €

3. WART {7 AT UNHIU] haTehi ol STfrehad
JfaeaTus ST =fewl 5o sifuss stfqeama &,
anfoees weten! o YRl o 9 SR S 3al
gt s g

4.7.3 3TTUdeh HAR ok Uh

T5-TRATU[h STU[eTi oh STfvaeh Hetehl i o (),
(TE), § (Swa) onfE gru AfHa femen Sar 21 gH
Tl o fgrn enfias Fee oTdY 31 o Ufa:
Tufd B4 §, Safh n oTfvesh Fefe SHfad T8l il
I o fou—  Afes W hfsd 1s el &1
s F9m T MU wereh! i S w81 S
ey e % URa: gUfEd B €1 3% o, 99 o
Afrass wesh wed € (T 4.20(en))1 =fg
AT 2787 @t z-fagm & foram =g, < =
AT W Fehel & Toh 2 wmmULstt & 2p, herehl
g @ | ot S farar snfras wdw sO=
g 3R o2p, A o*2p, U Tefua &a €
[ferr 4.20 @

2p, T 2p, Herhi oh AfdeAT d e =
7fUereh heteh 2TEY hel o URd: U & eidl TH
A1fUeeh dc o SR YA olle qe STfvaeh ao1 o
9 EUTcHE e BF o RO Bl 81 T o
FeTHl w1 n AT mx g fafgd @ B
[ferst 4.20 ™)1 eTeieF 2Mfvees eteh | STaUATTe o787
& SR T A9 AfwaH selaH T @l §, W
iqaem oTfUas Fersdh n+ B AMTH] o Ged T A5
Bl 2

4.7.4 TSR hafehl Rl Soll-ET 3TRG
T <@ fob  wRmoges W Sufid 1s W] Farh
AN gRI & 3MfUeh herehi w1 i e B, R
cls @ o'ls AMHd fhan S 21 36 YR =
THYE o S WA weh (2s 991 2p) Aaw
g gr fr=fafaa eme snfvas werent w1 faio
w &

giastsEt Tfveeh w&eh o+2s, 0¥2p,, n+2p,

nx2p, S S0 FeTh: 625, 62p,, 12p,, 12P,

e fagm

T MU HEeh] o Holl-TR YEINTR d W
et fofer gr1 Wi fohe S 81 fgdar e o deall
o AT fgam st (0, F,) o enfoash
THEH] HT ol T dGd HH W FHR B
06ls < 0*1s <062s < 0*2s <062p<(w 2p,= 7 2p,)
<(m*2p= 7:"‘2py)<(s"‘2pz

fgdtar amed o 91 STUEH (S™- Liy, Be,, B,,
C,, N,) o Tgoewms s1ujsti o forq snfaes warehl
F1 Tl F HH FR U MW 9 9 B R
3R o fAu- B,, C,, N, &< fgwams s &
oo shefehl o1 YT dR W Feifd Ssi-a 39
TR &

Gls<0*1s<02s<0*2s< (m2p, = 7r2py) <62p,
<(m*2p= n*Zpy) <0*2p,

ST FeEeh] 1 il oh Al § Hew@qUl SR
7 € 7 o2p, Hak F1 F n2p, T n2p, AR
Feeh! o eI Bt B
4.7.5 TG Ta-aTE qen 3TfUaes Segr
faf\y= enfoaes werep! o seiaei o1 faaror ‘ gt
oI’ ShEardl 81 el shi hefehi 1 Sl o wgd
U HH § 9 W 2

3] o SOl o § ST % AR H
HEwqul e W & Wehdll €, S 3l feafea 2
VAT T TS ¢ Al e anfoaes Fweeni |
IUferd SeraRMl i W@ N, a1 TidsTeer Hamhl |
e N, @, @

(@) 7o) Tl Bhm, AfE N, > N, @

(ii) 319 steerrht BhW, AR N, >N, B

() W STEeA Sl i W& SIfed B & Rl
el qTe Yearerad e €, T weh Tl et wrw
B B1 T AR (ii) H HTd-SATeeE G Ferel gl
Srereh aiommeey o1u] sreerE e B

3T FIfE (Bond Order) :

S hife ahl el Mfvaes wmetehl U ufda-
Eelt anfuaes wmetenl ® SuURYd goleRrl okt
HET oF 3 ok I ok ®U W uRwrfua fewaw
I B

3TEY aﬁﬁ':é(zvb -N,)
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ey hife fwdl o] ¥ Iufeerd we@drst
ST H T Fa g1 A N, > N, #, @ ey
IS TR BRI a2 319] Tl g iR A emmey
Hife FHOMHF (N, <N_) a1 = (N, =N &, T 317
ST B
S ehl Uehfd
ST ST T, Se-ehife feRedt e1) o Sufter wewEst
IS T T TA | STEMG— AR A FHME 1, 2
T3 T, A I B Th, fg toan B stey B
ST -AATS
= foRelt o10] o J1 WRATvpst o o STeY wife
AEY A FT Tk Giehe AT Bl &1 SEY ofars
- & R A eIl 1 S-S T i
qGd ©, dH-G9 Sy Sarg Hed Wt 2
ek W
Ifg foret o10] o weft anfvass week fg-ufa gfma
ﬁ,ﬁmﬁqﬁﬂﬁﬁq (Diamagnetic) B 2| ™ I
JaHE &7 o wfaekfia eid ®, Wy Afg fRd 1) ok
T 1 e STfverh Sweeh] # TgfHa Soige &,
g 3] ST{IahId (Paramagnetic) BT 2 ™ Y
wehid &5 | TeRfd B 2
4.8 QEATIWehIT TguTaTuTeh 10Tt

o e
TH ©E W B9 F© AN STUsT | STEyA i
==t
1. ETEINIT 3] (H,) : I TTESISH oF a1 TR oh
A 9 o1 81 I BESSH o 1s e § Th
TR BT €1 37 TTESISH o 370] H ohel &1 gl
B, S ols 3Mfvas wefeh H IUfed Bl BRgeH
3T0] 1 Seigel+eh fo=ama grml

Hz:[(sls)2

TIZSISH 310] 1 S HifE I TH TR TRl

fopa <1 ek 2
2-0

‘ N,-N
ey hife= L2 = =1
2 2

Tt o1 e 7 T TReSH o1 W wEeieE &
T TRAY] TH-TER § Tohel Tegarsh & g STafe
B €| eEeIe 370] 1 fareiei St 438 kJ mol ! T
TE € e A ST 1 YR W 74 pm €1 Sl
BIZSISH 7] § g 1gfHd seiae el ¢, gafery 7
EIRECEIRRS
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2. giforam 3197 (He,) : S XA 1 Sl
fa=me 1% 81 vk Eiferm ) § < gelei[ B
€, 319fq He, 7] ¥ Fel =R Tiaq gl

I TARM ols AU ols 3MUaH Hefhl § W
STE G2 He,, 1 SO forard gl

He, : ((sls)2 ((s*ls)2 qa

He, &1 374 wife -le-29-0

<t He, o fIU o1e¥ *ife ¥4 7, om: a8
3TU] STEIRR BT e ST e Tel i 6 YR
Tg WA S kA ¢ fF Be, I [(01s)” (0%1s)>
(025)? (6%25)’] ot & T
3. FTIEH 37T (Li,) : TP &1 Seiei-eh fo=amd
1s?2s' B <liform o Yoieh TR H i gt
B| SHFAT Li, 317 1 Soiaeieh fo=rd BrT—

Li, : (o1s)* (0 * 1s)* (02s)*

39 o= & KK (62s)” 5/ o Y=I@ fohan
ST 2, ST KK, g0f K 19 A1 ((o1s)? (o * 1s)°)
SRS

Li, 377 ok Soideite fomame @ v 2 fo oo
IR TSR STeHt enfash Hetehl | U I SR
uﬁrma%wrﬁwmwﬁwﬁm%m THH
e;naam——(él 2) =1 erit| gHenT AT 7E €
ﬁ?leﬂﬂW%l?i%Sﬂﬁaﬁgﬂ{[ﬁﬂﬁ%ﬁ?ﬁ
T ®, sElT I8 Wiagaehia gl orde | 98 o
T # R o wmeen H Li, ST0SH 1 st B €,
S gfeeeehia e €l
4. FHET 3 (C,) : FEA F sOERITH GG
152252 2p? 1 (C,) o 1] § Fel 12 sﬁagﬁﬁﬁl
T SHehT SeieR 1o Tl |
C, :(o1s)’ (o *1s)* (02s) (0 * 2s)* (72P7 = 72P7)

a1yl KK (02s)’ (0 * 2s) (72P7 = 72P7)

C, ! TEY Hife = ~18-2)=2 7

C, ! TRTgahia AT AMMET) & : aTsd STaee
¥ c, ufeEwE ® C, & ompEh W I ey
- 3T B €, AR q 3T enfvah ekl o
IR 3olae Sufterd eid B efushier e erupeti ®
fg-oTaY, T Faven 9o U Ui oTEd § &1 e 2
THH F9 Y N, 377 ¥ e FI GO0 S FehaT |
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5. HTFHISTT 37T (0,) : RIS THII] 1 Serari TR
fa=ma 1s? 2% 2p* 81 Stk s sifardis qram) |
8 Tl Bid €, aterdtor 319] ® el 16 gis Bl
0, 3] 1 eI eh T BT—

0,: (ols)*(c*1s)*(62s)*(6*2s)*(c2p, )

(7[ 2p’=nm 2py2) (7["‘2px1 = 7[*2py1)
AT
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O, o soiaeiteh fa=rg @ 98 o B fk wad
10 SR STEYA AfUerh Hefeh] § a1 6 SO
yfaatreier sTfoaes wameh! § Suferd 81 81 37d: S9!

O,:

e fagm

3MeY-hife hf—

SEY-hife =%(Nb—Na)=é[lO—6]=2

AT O, 3 379 § Sifeio W] T f5-3mey
BN IS BN ¢ 35 SIS 0] % r*2p, TN 12p,
SAfUeTeh hefeh! H Toh-Teh FY(HA ol Sufeerd Bid
& TR TN, TSI 37UT whl TSRl BT
wfew) WEr wEfies 9] o g o T #w
YRR AUk ek fagia sfiadis o STqaenid
EeR 1 A w4 § gud gl

T YR Tad 9RO o fgdid ofed o o1
AT fgae STU[e o Soieeitie fom=ard
ferg STeRd 21 B, ¥ Ne, T o 3103 o g amfves
whereh foram qen anfvaes o7 o 4.21 o fRu 7w €

2S-2p w1 T g9 W 2S-2p T TUSIOT &1 g9 W
B2 Cz N2 OQ F2 Ne2
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o, | 11 [ 1.1 11K odtd pUrd| -
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anfoash FHefhl T HH qAT ITH TSR HI GEA
ToE T 21 eeu-Tel, srEuU-wHife, R
T[T QA WA Solae fo=Ira setsh oR@i o
TS €l

4.9 TTESIS STTEET

eSS, SIS qe TR T TAfeh foreq

FUHS T S TRAY] HeGaIssh 3Te R SEgeH
T Y 9 e ¥, 9 Hegars ey % golde
Hfek foR BomeHsh T i SR TAMART 81 S
g1 hoRa®y WK ST e EEgS HRAT]
ot gat faegd HoTcHe: TXTY] o 1Y T 1 3Te
AT 21 TH STEY ) BRSNS ST’ HEd 21 98
ey TEEArS e 9§ et el 81 SIEIone— HF
Tk U] S IR AT Al SE 7] o TS
TRHIY] o S eSS Y ol 81 36 TH R
T S Fehal B
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1 1w B, S T GHY] ] HeGASTEh S
qT W HI TEGH AW G SgH T@dl T
TESISH M€Y ] S¢S Wl (----) G T €,
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ETESISH UTHIU] ahl gER U] o Toeld HUTeesh

UTHTUT (F,0 T N) & Sier ]
4.9.1 BTSN IS & Rl HIUT

e BTEgIeH AT TRt yeet fagg Homes o X
Y IYeEfd el €, d Fewie Soie T BRI

T R F W T IROTREEY gEgeE W]
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TH WAET X o WuE sTfid fagd oA 8l
STl @1 Hfeh ol X TRA] Wi 3R TFEE 8
(5+) VeI YAl €, SEeh X A W AR RO
B (§-) 3T el 8| ST Teh Tgegel 310] Wred &rerl €,
ek dier feer Sgd o el ?1 39 39 YRR s9ien
S Hehdl 8-

o+ J- +J -J +d J-

H—X....H—X....H— X

TESIST STEH 1 IR FfiTeh i difdeh sTaeen
T R T 21 2 Srae ¥ SAfehaH g § 9o
el e | =FaHI 39 TWE U SRS S A
1 G AT TOET ] Jeerdl § Yfed i 2

4.9.2 TISSIA 3TN oh UehT

TIESISH &Y & YhR o Bid 2—

() ARSI BEGISH e

(ii) ATU-AYh BEGS ATE
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TSN Rl WA 2 91 T foIg WA oropeH o swer 1 fomor At
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T T WG Sl ®, TSeh T AfWeh S9H § UE-UE 3 S €1 W g8 I W0 2 f shew
AT o SER W e Tedt g1 Te oisTgal o ardiees 31 91 T8l eid &1 3Heh [ he o1
FRH R off TR & SavE 2

TEIHENE TSt i fafdre sRfaa #1 Tre FH o forw uifemt 3 W] wHeehi o SRl Fi
ST %1 T4 A1 Be, B, C, N Tl O o TTHIY] FH&fhi o sp, sp”, sp® Wil oh SR W BeCl,, BCL,
CH,, NH, T H,0 3% ST[3t 1 for=m qon 3Seht it sTpfaal ¥ %1 ST Hehell €1 366k STHR
™ C,H, T C,H, 1% 37usfi § ag-smaef st fasior of v fofen <1 wean €1

aTTfersh sharer TAGTA TCATY] shereh] & WA T Saereel § Yol o10] 9 Telg AMUereh Hehi o o
o &Y W e 1 GUM BT | AU hefh! i HEAT HAN hiaTel WA Hefeh! i GeAl oh el
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Bt 1 SAsielt fUersh hareh TRl o Hed Teial e Sl <0 © A hT STl AR qLHTI] Shefehi
FI o1l ¥ kA Bl S| WfdeTeE Nfvash warh W AR o WA YA Tolae T Bl 1 I el Hhl
Foft SHIFTTG AT Fefhl F1 79N 3= Bl T

ST 1 Soiael foarg anfvaeh ekl W Solaeil ! Sl o =gd %A H W gY for@n sl 2l
AL T TE T ot wiSelt v e qon g2 o e o g 71 A 3] o el onfuesh shetehi
o gelaql 1w ufd-eTseh i ekl o Sufterd Solagial &1 g U fie Bl §, al 7o) T

Bl 2

S Teh BISSeH TRA] 3 3T e Folcaeh WA (F, N, O) & <<l &1l 2, ol SUH EIEge e
T 1 T8 SHR-STUEh (T A1 f=T S10jeti o STeRT-STenT YUt o siier) =1 Siqu-31Ueh (Th 319 § &) TohR
1 B ohdl €1 SEGSH 3T g AMTR 1 G qem oreml W Yachil Jo1d Seld €|

4.1
4.2

4.3

4.4

4.5
4.6
4.7

4.8

4.9
4.10

4.11
4.12

AHEH

TS 3T o S i AT Hifa

foreferfian awi & TS % og fig W frEn

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

frefafed T a0 sl & oEd fog ude fafau)

S 3T S, Al T Al**, H 3R H-

frefafaa stopsti aen s w1 oey HeA fafen—

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

ek o w1 aRwia SHifse qen 5@ R o wewe @i wimst w1 fata)
AT Se S o fag stqehel el i fafem)

frefafed s &1 efa 1 =ren &t @, € 9. R fagid & sgEy Sifsu—
BeCl,, BCl,, SiCl,, AsF,, H,S, PH,

Zfa NH, T2 H,0 <M S1[aH st Sefafa forepd aqupereh @ 2t 8, qenfa et 7 a7ei
HIV SR HT 19N FH B S faE= wife)

3TEY YaeIdl i SAEH-Hife oF €I | 9 e THR =T w417

3TEY Targ i g A

CO?2 & o He ¥ TR o fafe= Teqgetl &l e Hifsu)

e & T TRt (1 9o 2) 5 H,PO, i YaR fohan ST Hehdl €1 F 3 < HeEd
H,PO, & STE Heh o fafed (Shaiishet) &9 HF ST Tehd 87 AfE 7, 1 38T R
ERIE

H
H:O0:P:0:H H.0:P:0.H

:0: :0:
H
(1) (2)
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4.13
4.14

4.15

4.16
4.17
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; ! 3TIAR-Hw=A fafem)
Frefafad et ¥ Soieg Tl g Yl de HomeHl | fate &
e fog-wdieh! &1 W™ ¥ SeIET—
() Ka'S (@) Ca @1 O (1) Al @1 N
e CO, e H,0 I foRmys o1 ¥, wq H,0 317 &1 31hfa afehd il T,
SEfh CO, 1 s pfa et T faea Smepl o SMER W sHet =Awen Hif)
foga syl o Fewael STgwEr wad
faga-omeehar &1 gRenfod FIfSw) 78 oM dgar 4 fFg R fa= 22
T TEEST S § T F G €7 SSevHled SRl Hife)
freafafaa stopew & el &1 agdt safTs Yefd & %A o fafee—
LiF, K,0, N,, SO,, 7T CIF,
CH,COOH %! 19 &t T gfa1-wtem W&l €, Wy F9 37y Ffequi <ufe e 1 ufafen
3T T WEI oEd-dE fafen—

H :0:

TR SAMAR & ST CH, 319 %1 Teh R Tuy Safafd ovf-woaen 8, o
BIESIST o o TRHIY] Teh o1 oh AR Ml W B ¢ AWEA HifSC & CH, %1 317
ii-gHdett &l g 2

T2fT Be-H T y[a 8, 24 BeH, 319 1 fgga omeoi =1 €1 ¥ &ifsw)
NH, @ NF, ¥ f® 21 1 fgya-amol sifue € oin 2

TRATI[-SheTh! o HeROT § AT o1 HHEA B | sp, sp? AUl sp? Wb hefehl &1 THfd
1 guiq Hife]

frrefafaa sfafsan § Al THTY] B WO sERen § UREdH (AR g §, @) #
HHATRY—

AICL, + CI” — AICI,

1 ffafad Afafhan o weeas B 991 N WAV i Hehivl-31awen § uied
g 87

BF, + NH, — F,B.NH,

C,H, @ C,H,, 37Ul H e qeAsti o o= shAw: fg-atmae qen H-awmee o fmion
EARCER-RE A IS

frefafea st & fam (o) o1 W (7) ST 1 o Hen fwa 22

(%) C,H, (@) C,H,

x-318 | SAHITTHRTT 2781 W gC Farey fon FreAfefad § oF o weres fam (o)
te] TR ST SR Y

(%) 1s T 1s (@) 1sd&l 2p () 2p, @41 2p (71) 1s qql 2s
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4.30

4.31

432
433
434
435
436

4.37
4.38

4.39
4.40

frfafaa et § weA WA $F ¥ GH FHEd TR w82

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

(1) CH,-CH,-OH (¥) CH,CHO

(¥) CH,COOH

TAFHT ok ST T q Uhishl JTH T 3T 91 THH €2 Yok oh Ush S gRI
T I

T qen wig o7y H S T wifsu

TSRl ey FHgid o SR W H, 319 o o= =1 =ren Sifs)

TRANY] FHefeh o Mg GA G iUk Hersh o+ o foly 7avas vl i fag|
ook ek THGIA o SMER W HHAEY o Be, 310] 1 aAfede =l el gl
foreferfian Tfeiior o smifers e F1 qor FIRT den 9% et T €
HIT— 0,, 0}, 0, (YW FES) qo OF (TATFEE)

herehl o FEau § SugeE o9 (+) qe1 ®on (-) fuml %1 o qew e €2
PCI_ 319 & HHT0l %1 F0H HITQ| god e efrsiel Forqerdia avmeieli /1 erden siferen
o A B €7

TIESISH Y 1 GRAT S0 78 ety Sl i el Yoe B © A1 gael?
‘e whife’ W 3 g wHE €2 Frefeted o sre-shife w1 gRemer wifsu-
N,, O,, O} =1 O,
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