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CHEMICAL BONDING AND MOLECULAR STRUCTURE

daTfren FRav 7T Gifren @i @is &Y @ &, ST aeal @i e °
AT T 18 &, (e IRt & T 9T 3T SHAT&T i
FHITIT T TE &, T aeAl it AT FA & 70 gerferd aromeit
H GINIT T 1@ & a1 70 fagial & fawtad &1 @ 81

ELE

9 THheh oh AT o UvE SI—
o TEEME MEYH &I HiGd oEd

STAYNON i A Hohl;

areen 799 qen sHe! EweT &l
AT Y Fehil qAT AR ST[3
FT 29 FEST Hi fa@ wehl|
fafsr= YR o5 3TEYy o4 o RO
T ol

. TE. 3. °. 3R fagia o faeron
T WA qA TS ST ht AL
T YRR Y T

TEEIIS 3TEY oh HaTSTehdl 3T
Tagia =1 =men & 9o,
HeHaseh el o feemee o
T YRR Y T

faf= yoR o 39 Gaon o "
M TR F Gohat, {9 s, paen
d hefeh AfHfed gl 9o sTupst &t
afRfaa ot STRREd T Tohl;
U fgueAs s ok
ffvash weeh fagia i e
_OI'T{W;

TEESH STEY i GeheU i S
R G|

3 Ueh 1 fafer= YR o deal § THeiehd o1 giar 21 arar= feerfaa
o Iopte Tl o STl HIE I Y b LA WA o ®9 Y
feremm Y eian €1 wpe o wge fafere o Al wivie o w9
o oM g 81 WHR % U8 WHE Wi )’ wed €1 Weae w6
T g ot ST o T WETIET Rl aE | uehe el | fafia=
TS TS § 3Teh ok oIeah! (RIS, STl Sems) ohi
T Tl TR0 el ohl  TEEfeh e’ e €1 Tk THEfTeh
it fafe=1 awal o wAmgEt i fa=i-fu= fafust @ 49w en
o IROTHEEY od €, 371d: 90 S 999 S 2ld &1 TRAIY] T
Fi e B2 hadt o HaAeH & G99 9 82 F F9 1] G
i gt 82 T Tt oAl & S| o fou gma-gma R fafi=
fogia 9 oe €1 A € Hida-ogd fagid, Sk we goeH
M gfgeuul (A.HLReR) faga, asehar ey fagid den
anfoger shefen Tagidl

HArstehal o fafy= fagid =1 faem don Tamfes stee =i
Yepfd i AT H1 Wl HaY aad H QEV-UEE al oh
TR Torme qen 2Terd |Rof w1 THeE | @I 2| Yoie e
Afurss T B 1 JA9 Al 1 T e e 9 o forg
TS ! HH B T Aehiden alen 8
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4.1 TETEMASR 3TSUT ohi hIAA-
TS TR

ARl SR THER STee oh S T ANl ok
fau ¢ v fFw U, wfed 99 1916 H g @R
TeE W €9 9§ Haee e <4 H q%d gul
S@%WWWWWaIence)aﬁﬂﬁkWW
1| I A ek TE o1 3ffeharar W aeniia of|

e TS i Teh & ARG sifte (sTale
AR T AMYHhga) q a1 Hehi o ®9 H
frefaa fwan s weehl ¥ ifushad o6 oo™
TuIfEd 8l Tehd &1 SE =8 off A foh 3 o1l soieeH
T o 331 Al W SUTEd eI §, S shsia At i
TR TWE ¥ N @A 2| 3@ YhR HSaq o el wel
o 3YfEerd Tehel Soiaeid B9 o Teh 4 W feerd T
2, Sk IF= TG | W9 o o8l FM W TH-TH
TR SUfted ®d € TRl w1 T8 o UHh
foeiy Tl fo=mg frefua s 2 GRS T
sfEla fen fof o] om qeEfe oey g
TIH TR 3T T 375k ol UIed hid &1 SEIE
F fau— wifeam g = o Hifgam o w6
geTaR FANH i TXETATgdesh SehY STOHT TR 3Teh
I Il B qUT FANT Tk SoieR[ U Y SO
Tyt areeen i e €, teiq Gifead emeM (Na')
T FANES A (C1) od 81 31T SEEI0n (Si8-
Cl,, H,, F,, S1%) H TCATO[eT # 3Tey TRER seraei
*1 gewreH gr1 i 2 €1 59 feman 51 5 stoped
o TTHIY] Ueh el SR ST STl WK hid 2
T2 Udieh : TRl 310] o o H TS o shaal
ATl IS TR TS A o feed od €1 3
ECD GATSTeRdT 3?13}7{77-[ (Valence Electron) HEA
%I AR 9T S@ﬁl?j'—f (Inner Shell Electron) TSt
TR 9 e Bid € de1 gEeE: gAeE gt §
Tfferd 7 gid &1 Tk st Weee SO, g
A AT H HASTHRA FersRl i FEfd w5 o fog
WA Gepadl e fohan, 592 e wdtew
(Lewis Symbol) & Sl | SIomei— @t 31ed
ol o ‘OEd Wl TH TN B

L] ° ° oe ° o0 o0
Li Be eBe oCe oNe 0?2 $F?: o Nes
° ° ° ° °® °o0
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ST Udiehl T WETT : Udlh oF 9R SR IUfeerm

fogatl =1 e W] oh FAISIohdl Soiaeil sl H&

w1 W T T8 T T HI AE Al G

STl o URehe H Fedl Idt 81 a Hi WY

FATSThal a1 T TR Tdieh § SUfked fagsti &t @&

o SR Bl € A1 8 W o fagel sreren warstRal

TRl R G I SRR 39 URehford feRam S

Tehal 21

TR 3TeiEH o ey o shidd 3 et

qel ol ST e IMeRiia ferar—

® e GRU § 3= foRq- kUl ol garsi
T I=d TorRq- o TeHehdl aTel &R o7 Tk g8
¥ I T g yuE W@ M

*  BolloH WHE § BN qel &R § €FEH
oo Haf s 5/ HH: Th Seide
TEUT T A1 Uh el qokd Bl oh et &y
e 1

*  TH YR FAfid HUMEH qe ¢FEA Sohte T o
TR g T ol U d B Sehe
T T SR 9 T S SRl ol (3724
Wnsznpe,ﬁﬁﬂwﬁmmél
Sifeam g svER €, 9k aeee w i
helel & g (Sgwie) B g

®  HUIEH A YA feR o eRTT R T
T Hd B
IR — ST FHGIa oF STIER, Hifeam ae

FARM ¥ NaCl &1 51 f=fafad €9 o ggien sn

kel &

Na —y Na'+e

[Ne] 3s' [Ne]

Cl + e_ — Cl_

[Ne] 3s” 3p° [Ne] 3s” 3p° 319 [Ar]

Na" + CI’ ___, NaCl 319€ Na'Cl°
CaF, &1 1 39 YR U1 ST Tehall &—

2+

Ca — 5 Ca” + 2e

[Ar]4s” [Ar]

F +e — F

[He] 25’ 2p5 [He] 25’ 2p6 YAl [Ne]

Ca” +2F __, CaF, sigdiCa” (F),
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eI T FUMIA oF o TNl oF hera®q
fffa sty =t ‘é@q’vﬂw €Y’ (Electrovalent
Bond) &1 9™ &1 T 39 YHR oA HASIHA
(Electrovalency) 3T& 9 IYFEA ST i SEFIS'?JBI
1 G oh R Bldl €| 3Td: hieEIH i YcHe
ST TSRl <1 €, STelfeh S whi SRUMcHe HaTsTehdl
TH T

SR TAMIGRUT §RT STEH 1 -1 A2l STfeh
foreeelt Aifihl o o4 & SR o T Wehou g
aﬁ“réaﬁaqugﬁ?ﬁ (Postulates) W 3TERd %I S IDIECY
AlfiTen] oh SFOER 1 THZH qU1 37! HHaG i o
FHiEd o faurl ¥ Iooag gerrar el g g
Y IR T qeF i i Wier € o omew
iR ST ST o &Y &l &

4.1.1 3Tk W (Octet Rule)

T 1916 ® HiEd qA TEH J TR & d"
T FASH o Th Hew@qul fagid i faskfad
o 38 ‘raTafteR TR W e eRl Tagia’
el Sl 21 39 Tagid o STUR, WATIST 1 GareH
AN SoleeMl o Ush T § TR WHY] W
TIFIOT o GRI 3Tl HANSeh Soiael o HewTsH
(Sharing) & gRI el 81 39 Ufhar § TH0] 3104
HISTehdl 19T § 3Tk W i 2| 58 * eeeep T’
Fed €l

4.1.2 WEEAIST T

T 1919 § ATER T oEw AfwEifaet § wutem
TRl 3= feeR =1 oTseh i YR &1 TR
foen den ‘weHASe 3MEY’ (Covalent Bond) T
T R RS- TeR % fagid w1 FdE e
(CL) T o 3T ¥ GHA S Fehal 2| FAKA
AT 1 SR TR [Nel3s® 3p° B, ateiq
FA AT § A o fa=ma &l 9 & o fag
T ToldeA w1 A 21 Cl, 3] o o i & FARA
TS o o9 T ol gTH o T o &9
o qHE S Ghdl 1 TH UHA H S S wRam]
FEHISId Seiogi J7H W Teh-Teh el o AN
FIA § T TR e HIY B Ipe T, g
AN 1 ereen fa=mE W 1 o 2

R IE I CRIE

:Cle + :Cle —>

G

8e 8e
g C1—Cl1
3t FEIRIT WA & ST GEqarei sae

TEt fog soreel @ Trefua wta €1 3 geE
311 Ul <o foru off ofgw forg weamd foedt <
Tohdt &, f Sge g oTel TRATY] gHE st fa=
8 Thd 21 38 forw g fram frefafea €
* UYIAE AEY T H WHORN F HHA TH
TR T & TEUSH & heawy Bl Bl
*  THyF TN N YIS WETY] Hewifea I o
TH-TF TR F ANEH 1 2
® TRl oh HRYISH oF Holawd Hga e Al
TRATY] YA 9 Y H Sepe 19 faam W
F o 2
Y YR, S qAT HTeA FARIEES o 3T[sT o
e 2 P 81 7 T TR PR R T E

Y
-G

H RAT] SeeRAl 1 e

A AT AR FANA AT
(f5=F) 9T % € (He fo=ame) : ¥ 9 J%, ToaH oTRE W
qol SIS SRS I el €| W 2

T e T GRT WA <t aTa] Tehet
'H%'FWHEH' 3TTSEr (Single Covalent Bond) GRT
et wEend §1 wE ARl § WA % diE
ag- IS (Multiple Bonds) Il B %I - &
w1 fmior 1 wEpst o e Uh W s soleeH
T o TS o hoRaed gl g1 &1 UTaTureit &
Te afg ar Solei gl ol WEWISH BT ¢, ot
ISk o<1 T WEEAISH 3Teer ‘fg-21mee’ (Double
Bond) FHEATAT &1 SEIM— FHTeA TE- LS
3] H wEd qen sfigdted  wEmsh o mew
fg-armay Sufted g 2
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T YR TAH (Ethene) o A9 § & HTed
WA U fg-emsiy g fua e €

(30 08) et

8e- 8e- 8e”
CO, 31 ¥ fg-3may

H H
\C:C/
/ AN
H H
C,H, 317
W& WSt UETUIRT R Hed i gorae T Tl

T HEATST BT §, SET N, 70 & ot g
TRATULAT o We A1 TATST § 3T shrai UTATIaAt o

e B, 99 3ok Ued Ueh T3-M&ie oar B

GGy e

8e” 8e-
N, S0
N, 37

e e i

8e” 8e”
C,H, 319
413 O MR @l oW &uu (9
H=y )
W fag wrermelt grT wewifem goraeiT gl
qUT 3T AW & STTHR IMURN UF oMl ®
e ot oot Taman e €1 =afy e fe=ron e
T STEY qAl IHeh! YHd HI U1 €9 H TR T
AT, W THh MR R 377] o fat=H (Formation)
Tl Ik TON I gAT HH T HHeH H HegE
foerdt @1 ord: o7l #I oRd fog WA et
St et €1 3% Frfafad 1 & emeR W feran
S Fehell 2
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Y G faer o fau sevas & sosel
1 FEA T T alel THTYST o6 Harsiehdl-
TS o AT GRI W 1 St 1 SSreumed -
CH, 317 ¥ &l 373 HAShdl seiee (4 hied
T § Tl 4 TESSH o @R WEE )
3T B R

GAISIohdl SRl 1 el G& H HOMTEAl &
Safeh oAl o faT gfd oFEeT T Seieed
T fa ST €1 Seened - co? S o oy
HTE qel i o HAShdl-gAsHl &
I H < 3R Sig T 9 € o2 e W
3fEerd 3 HUEY I8 WA ¢ R oW oA o
S TRATgEl g1 KT T Hearsh el | <
Toe afu §1 NHE STFF R S +1
G Teh TR i B i < 21 3a:
NH; 3 o fou 3EfA weempst grn fau 7
TS SoEEHl § ¥ T SO S S g
T g Tt TSt o | Ucihi qen
U] 1 YR @ (Skeletal Structure),
e S W A Tohe AL o W1 efefa
&~ 3 914 H 99 BH W RAET ok e g
SeraRel b1 ToaXr STEfya WeTSt Serde giHl
o &9 § qo1 9qUl STEHl Y @A o Td |
WA B S 2

= 310 H JAad fagq oMkl aren
TRATY] S AT shT T U1 81 SRS qel
TS o TLHT] WILRUTGAT STaeel T (Ter-
minal Position) 9 €| S/ NF, @1 CO> H
HHIT: AL AT HIeA Shd T & &9 §
ferg sma

Tl 3T o o e soee g forer
o UYET IV Serarid I R YA A1 A g~
e o T fepan Sn @ o1 o Tehien! Seleiq
T o &9 H TEd &1 SR SAEvhdl T &
% g oTefed ] § soieel 1 effaRe
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(3T=®) U B WU F© AU q0 3T i
o5d fag wweel il 9rof 4.1 § = @ 2

AU 4.1 FS UL AT AT W WA

STUT /3T g9 G feuur
H, H:H H-H
O, :0::0: :0=0:
A0 PNy
2 0. 6 Q/O\.Q:_
NF, F N F F I}T—F
F ‘F:
o :ﬁ: F
cor O e} O :._C._)—C—:CZ):
o E
HNO, o :_Q:H T
0

WHW@WWW (STFRA T FwIR)
e w2

IR 4.1
CO o 1] & ey fog H= fag|
&
1 : e qAl AT GHILST oGSt

Tl T el GEAT 1 UM :
SHIeH q SRS T[S o e (GrsTehan)
1Y o foa=mE Has: 2% 2p” @4 25° 2p* Bl
3Td: IUCTs HANSTRAl Sela[l 1 TEA
=4+6=10
Ug 2: CO il SMERYd HE= : CO
Ug 3: C AU O & oF Uk Thel 3 oA
(el Tk HEWIST el g forg)

c:o
SRS o 9T W e qui i

c:0:
7= g TR, C W THE! SoEeH I 6
w9 H @i

CO’JT C—O

W TH G W hle h1 3 Ui Tl
Bl 81 TEfAT C qU1 O o A ag-3Te i
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R IE I CRIE

STTEYIhl Bl €1 37 TATIST o He f3r-eree
fere w Al weTstl & fou st fm @
T Bl ST 2

G e e

ST 4.2
TEerRe M, NO, o6 fau ‘o 9=’ fae|
&
1 : ESSM qUl TS WRHIU[S ok
AT ST T He—
N(@2s” 2p°), O (25 2pY)
5+((2x6)=17

TS SRUMERT ok foTy T geisre STl hid
AR P Hew
17 +1=18

g 2: NO, I 1 SERA G hl 1 38
TR for@ e &

ONO
U 3: RNH ad YIS SASH o g Uh
Teh 3TE¥ oM (37 Teh HeHIisa geieeq 34
fore) den siferiiS o TSt o 3Tk qui
FH W AR W SURY T sARE Th
THTH! ST I T T

BB
<tk S8 WehR IgEIS TRATY] W 37k Yol el
Bl 81 ST N @21 O o ot ag-3TE i
HERTHA i ¢ TESSH ael SAedSE ok
forelt T T o o9 T f5-3EY aH W
e frefared ogd fag e W gt -

OuN: b’:]
a0

=5 [i6-¥-]




JEES, AW qal Afvash GXE

4.1.4 GO AT
24 g ST g STujeti i St STpid
Tl gwiidt €1 Sg-wRave el § gyl e fand
forers wemTY] W Iufied 7 gt R STA W o g
2| ETeiTeh Teeh TRHI] W hide STeRT SuE ST Fehdl
2| TEATHTI[ S70] 1 ST oh TRl TRaTy] R Sufeer
e YOS S S Gehdl 1 SgURAN[H 39 Al
3T oF ToRdl IRAIY] W Iafeerd HiHa STel Sl 3Heh
fomiferd (Isolated) feerfa (e7eiq Hom TRATY] 3Tareen)
T GASTR T Seiael i Shel HEA T s d% |
THIY] 1 Y SoiaHl i @ ok 3R F &Y H
ufRkefera fohan < Tehan 21 39 39 YRR Stfyerer fepan
ST &

R A | WA oo e )
S T R

_l{aﬁ%ﬁ.(ﬂgﬂﬁﬁ). }
2 | TR 1 F we

TiHE STEET T TReeH 56 STaYRUT T TR
2 T o) ereran oreM H Gefud wAHN] W TS
FRUISId g8 | ¥ Teh Seieg™ q Tehleh! I oF <Al
TR SUed & 2

BN, AR (0,) s A Hl ©l O, H U
Wﬁsﬂwﬁ@ﬁw%—

257 g7

tfaRdisH o TRETULSH T 1, 2 9 3 g fafEd
fepan T 2
e | 3N fafgd &k O WHN] W HiHa @A

=6—2—%(6)=1
o ) g fafed oia¥™ O WM W HiHA 3TET
:6—4—%(4)20
o 3 g fafed Sia¥™ O THEN] W HiHA 3TET
1
=6-6-_(2)=-1

3d: O, oh 31U] %! HIHA AT oh T 36 TR
WW%_ o+o

O -
SRt
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Tel W &AM 39 9 91 e 7 foh wida e,
] § IRdfaeh e YUha Yohe el i &1 -
YT § qTATO]ST TR STEYT i U G 370 § HrSisha
TRl ! oREl-SiEl T | HeHdl fHerd 81 widd
3T i Terdl | fRdl Tfels 1 &% 999 o9
et ® § =19 Seil &1 WAl T 99 R |
el faerd €1 WaruTa: Aad St arelt ST
o Bt &, Toder TRamursdt wT gaan widet et
BN TR ST ol gl STeie sl Ig, dedarst
Wi W anenfia €, foad emefia wwwmurett &
e TR o HEWIST WA &7 § T 2

4.1.5 3Tk w0 GHIW

Tafy eres oM oreid STAnT ©, wg T8 9ed o]
& a1 ST Tehal B1 9% B &Y 9 A6 R 6
g omad & dwi W ANy e @ qen sifuekE
SHTel-Teh FAMTeh] 1 LI ] THEH § SISl
B a1 T % A YqE e g

G UTHTUL hT 3TYUT 3T=eh

T Afhl § S /A & SR AR Sufeerd
TRAl T @ S W A Tl }1 TE qeud: S
el ok ARl o B €, S Waisehar selgeil i
& =R ¥ %W Bl 81 3@ o fAu- LiCl, BeH,
Je BCl, T T

Cl
Li:Cl. H:Be:H.Cl:B:Cl
&l W Li, Be 991 B % GAIShdl Sieal &1
T HHY: 1, 2 91 3 Bl 3@ YN o I Al
AICI, T BF,
Tfauw Eﬁiﬁ.‘j—-f (Odd-Electron) 3107
37 AUt o sererAl 1 et WA foam| (Odd)
B ® (SU-—EfeE AR, NO 91 TgesH <rE-
HlFEe, NO,), W |+t W] sreeh oM o1 urer
TEl T U
V=5, 5=
gaTa (Expanded) 3T%ch
3fTed HROM o dIEX qT $Heh 3T oh fadi o dxell
T ofeY o fau 3s @ 3p Hewehl o Sifafed 3d
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Feeh i IUsY B &1 I dwdl o 3T AR o
S THI] o =R AR 37S W AU Seie B 2
74 JETRA 3Teh (Expanded Octet) F8d 81 T2 €
for g Aifien W eres oM o] 72 e g1 T@
TR oF FB I §— PF,, SF,, H,SO, T ¢
YGRS AfieR|
IF: :F: :0:
N I/ . 'é .
F iD\ sl\ O—"—O
F F :0:
PF, SF,
P WA % ORI AR S qyHm] % AR SRS WHW] &% 9w SR
10 3o 2 12 T & 12 TeEeA 2

e 924 I8 ® T Towy wAm) uH e
ity off s 2, f etk <1 WTer @ )
IR — T TEFAREE H S TV & = IR
SeieRAl 1 3T SUTEerd Bidl B

a Cl

H,S0,

Cl—S—Cl S Cl

e fam =t o9 o= wiuar

e wE ww g fo oresd oM S W )
TR A TR ERd €, Wy o Sepw
T (S9— STHEF den ferel) sifedisa qen
T W off wafa g § aen e difien
AT ¥ S¥— XeF,, KrF,, XeOF, S|

° e fugid 1] 1 pfa woe T w2

®  IT 3] HI Fell, 1Afq Tk WU TfAA ok
o F o o wE A A

4.2 AT IT A=A AT TS

ST 3TaY foR=a i Hibd ad ey STFEReT 9

g Tt feheran @ foh g0 erey o1 forer e &9

b frAfafaa qei fad som-

* IIHH WAV W HaEfd ARl Ud B o6
I T TREAT qefl

® YAl Ud RUTEH! i 3 H Hafked g i
fafy, srefq freeeia Aifies 1 STas (Lattice)
a8 w1 fafu

R IE I CRIE

YA T T SR, Tefq IS 9=HT]
T 9 UF A UF Y A ol o s g
GO Bl €1 S YehR SEEAH AT g Seleree UgUl
HE Y RO U B 2

M(g) — M'(g) + e ; 3MFT Tt

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

M'(@ +X (g — MX(s)

o Afer TS, A H, T wewen d
] G Teh Soiaed TR0l hid o Hora®d aF
el Tt IRede @ (Theh 3) | Seigeid afe gfehan
ST ST ST & Tehell T TEA SR A
Ted SO & Bl B geie-olfe o hereaey
B ATC Holi-9IRadd 1 UTcHe T Seige Syl
(Electron Affinity) B %I

Iz W § o6 smafier ey frer strame
et qur stieea T SRl wfer gt
T <Al o oter oIfieh WeTar ¥ & &

SAfeRTe AR ATTRI b oA flfcereh aell
Y qe1 EUeH Aulfeaes qwdl § MG g Bl w
Srenfeaes dwal § 94 ATel STHIFEY S Ueh 3TIaR
21 IE 3FF AT F ¥ F w9 H Bl o

A AfTeR! o fhed § oFeE 991 SBomA
fforfa w9 o fraftd 9 @ rafied ®d 21 3 oA
Elg_ciquf T (Coulombic Interaction) 9 g
TR IS @d €1 3 o AR 37k 9= (Pack-
ing) W T 311 IO o MER R 4 Aifies fafq=
freeeia dwEmel o frefaa g9 B S &
fou—wifeay seitse, NaCl (@S 9 ) =i e
e A eI T R

5 2 P
A , >
‘H—F
A T 1
BT 7 X
\» -
) Ve P
e P >
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AR S o fau sorRlT wfed Tl qen
ST TSt T AN YT B gehdl ¢l U8 H
forea 9@ &1 Wifad 39k S o a9 |
IO G ol o HRUN BT S ST ok feau-
Na 91g ¥ Na' 3T o a1 i 3T Sell 495.8
kJ mol" ¥, Si&fF Cl(g) | Cl(g) s I seiae
wfe Tl shael ~348.7 kJ mol ' &1 & < &1
M 147.1 kJ Bl €1 € URAM (Value) Hifead
FANES oh Toter Seteh Toedl o O (-788 J) &l
aTden stfrer gfaufid eidt €1 6t YRR Tol gt @
el B el Sl SN Sofl © el 3ffueh el 2l
ara: Tt amafser difier & Tenfae w1 U
A 3@ iR & farem e T F S
freft et ®, 7 for Td otemem § @ smate
TS gRT effeee wrfd uv

<fer At Afitent o fotem § Sorr Teed
<oyl fept frurdt 2; o1 o=y, &0 39 fova o
FD R AR Wl |

4.2.1 STAek TSl (SATeTeh SHet)

forelt smafer o & T WA AR @ IR
JEXAT § THEH A H YU®: A o faU
MEYAF Foll S 3H AR i STeTeh T
HEd &1 SIEWN & faU— NaCl &1 et et
788 kJ mol' 2| 30w Y IE B fF wh Hiet 3™
NaCl ! T& Hidl Na'(g) 9 T Hid Cl(g) ¥ oTd
T T JUF L o AT 788 kJ Sl i STTE¥THRA
B 21

39 gfep § faudia TeeT Tt 3Tl | SRy
I AT THM SAEAY AT AFA H HAH T TSl
qT o 21 Hfek 3 e fifadia g ®, em:
hael SMHUUT T Ufaemyr Sl 1 == fopan 9 &1
et Tl 1 IReher & G969 e 21 e
sqfafa @ Gefud wRel &1 f 399 dfmfaa &
T B
4.3 AMET UTAA
4.3.1 IS TS
ferelt o107 § srrafera weATOLRT o ArfWenl o sfter
HIEITEReT S ‘SITaieT TiaTg | shgelidl 1 STae oam
TegHt, TRt foada aon seiaeM faad (Elec-
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tron Diffraction) faferai =1 Tem@ar 9 I &1 S
21 S TR 1 AL AT = wenel W |
TS g0 T Yeh TLATY] STEE-aTg § AMRH Il
g (fod 4.1)1 Tegast ey o yoish WA
NS 3T CAM] HT GEHa e’ weed 7
Tt arerear  ferdlt wwET o WIS, S
W UTATI] ok SIS O WUeh W BraT &, i frewr
S TEEarS 5o qHr St §1 Fedarst e
T & AT § STEfd 1 UHEY WA o &g i

Ty Iy

| ! I
1 | l
)

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

A B

ferd 4.1: GgqalSt 19 AB H 3794 TTas

R=r,+rg, 8T R SW‘%TWSF?XFIWrAa’rB

FA: A 9 B WA Ht qegai e g
T HT ST A T 7| Aigtard e st
JTEEAT § HATSH HreT Wigd U] T T 6T
Trefua st 81 arsara B 3 stawen § fafa=
3TU[ST o T THEY WIS o SE hi G HT e
T BIl B1 AR 3] o feIu Hewarsl qer aist o
et =1 for 4.2 o <wifan o 21

ferT 4.2: 3R & 379 89 e@arsi UF aieiard )
33T T g FARIT S THIT T R ST Hd &
(ro T r, FI: FETA 3R Gegaredt e
39rld €)1
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T Thd, fg qon 1 sreii 5 ol ofergal
ol 4.2 B § W ¥ F5 W st w1 eTey
Sfareal IR 4.3 § § E T, S FO we= aw
1 Hegas Bt grol 4.4 ° wHeag & T 2

4.3.2 3IMSAT-RIUT

forelt oT0] oF Shsld TXAIY] o STHUTE IUfEed STaeH
AR I I YRV A Alel Affeied o oid a7
At 10T hi * 3TTEe 10T’ hed &1 e hiv i feilt
o ¥4 H oo feran STl © qe rEfien IR o wegH
faferml grr T fepan STan €1 STeier hiv 319 o el
TRATY] ok U 3fifeeal o faawor &1 SIHei 3
21 o7d: TEY TH SUSIEe SFA HI SRl Hl A
FH o gerEar e §1 SH—<id o 3719 § H-O-H
e 10T 1 TH YR Fefua e sman 2
:0:

PN
H H

4.3.3 3eer TEeUT
et fearfa o < wATpet o dre fafire el o T
et i de o TeTq Tewaeh St i * 3ere e’
#ed 81 fEY T %1 WE kJ mol ' Bl Bl
TN — BEEISH o 0 § H— H ST &I e
et 435.8 kJ mol ' Bl §, @i
H,(g) — H(g) + H(g); A,H® = 435.8 kJ mol '
T R, TgeEEH ol WAET (SE- O,
qM N,) ok fou sreer woedt gl
0, (0=0) (g) —» O(g) + O(g);
A H® =498 kJ mol '
N, (N=N) (g) — N(g) + N(g);
A H°=946.0 kJ mol '
Ig de7 Hewqul § fo afg emeer fames woed
tfuer ©, il ey 21fesh geret BT HCL S T faom

Tfererta fgwRames 219 o fag
HCI (g) — H(g) + Cl (g); A,H® = 431.0 kJ mol
TEIHANE AU H SEy-Tmed &1 R
aAfersk et g1 81 SEome-H,0 1 ¥ & O-H
el o forese Bq SMavas Sl 9uH Tl 2

R IE I CRIE

AR 4.2 S Tehed, Tg aom T areielt w0t oima wargat

s T TSt s ans
LRSS (pm)
O-H 9%
C-H 107
N-O 136
c-0 143
C-N 143
c-C 154
c=0 121
N=0 122
c=Cc 133
C=N 138
C=N 116
c=C 120

ARUT 4.3 T WET VRN Ht ST FargAr

AL S FETE
(pm)
H, (H - H) 74
F,(F-F) 144
Cl, (C1-Cl) 199
Br, (Br - Br) 228
L,I-1) 267
N, (N = N) 109
0,(0=0) 121
HF (H - F) 92
HCI (H - C)) 127
HBr (H - Br) 141
HI (H-1) 160

AWUMN 4.4 |E HAST Bewd* v /(pm)

cov

H 37

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

* fEU T A T e o fU 81 37 YR o STEHl F Hied |
<9It T R 1 (ST wgth o forg whek 3 ot <@l)
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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
AHCHH! % TR Ig <eriar & & ufafida Twmafe
RfEafd & ®R fgd™ O - H ey § $s R
3T 21 7 HROT € o O — H 31ey &1 u¥iedt faf=
st (S— C,H,OH TEHA) do il | fa greft
21 THITTT SEURHTUTeR 27Ul W Wiea areran 3iiad
TSET SeTl ek IS o1 WANT fepam Srem 81 29
W 3 o foIT et e oo wedt o | i
foeafea emeiel 1 " g fawfsm feman < 21
IR & fau— a1 3] § O - H A& &t
Sfra st et
502 + 427

2

=464.5 kJ mol '

434 IS il
HEHAISH ST hi TgH AT oF AR TRt
30T T I UTHIULSTT o Wed STeel i WEAT se
T:I'ﬁ'r?(Bond Order) m%lwaﬁm— H,
(e & wewfed oiee g™ ©), o, (o =
Teuifea o g 8| €) ao N, (e &
TEISId Teiae I8 B €) W ST hife HA: 1,
2 @ 3?1 T YER CO H, Sl W e q
SATerfSH o o9 i e g €, ST wife 3
ZI N, T 3T Hife 3 T T THHRT A H HH 946
kJ mol’ ®, W frdl fg-wmmEia srq & fow
Faifess 21

HOZAGET ULl aUT STl | TTee hife
U et §1 e & few- F, @ar oF #
TS wIfE 1 &1

Tl U&R N,, CO 9T NO* &t 37Tl whife 3
21 ULt o Terrfire wh GHF & foTT wes SuEndt
AW TEase Ig § T sieg-wife 9 W aitee
Tiedt st ¢, el orEe wag wed B

4.3,5 STTAE HEATT

it fAuifa gt (Parameters) & ged o
ot a1u] o fr&qor o foy U og8-HEEAl &8 aR
vt T el €1 SIeone— S 31] & frefafed

109

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

%Q@ © ]‘9{0 \Q@ © ’%:o

\V/ \@ < > / \@

or 0 o -0
I . 11

N7

&N,
& / \O)
0 O

I

g 4.3 0, 77 &1 oA Qe [Feemr 1 9 11 3 fafea
(Canonical) &Y 391ld €, Sefer Qa1 [ 31
T (Resonance Hybrid) &9 gwifdl &]

T €1 SRt B Uk O - O Tl e 9o Th
0 = O fgatier Sufeerd &1 O — O Tkt qen fgaraieli 1
YT e ASTgal HH9T: 148 pm @1 121 pm 2|
T g 9@ @ § fF o, o H I 0 -0
el hi A TH THHE 128 pm Bl §1 37z O, T
3T0] | SATeRdTST- AT 3T, Tehal qen fgaTaiel
Heerdt &1 o1 ST ofgd TSt [ 9o 11 6 9§ i
off T HE O, 319 o F&fid Fal L Fehell|

0, S8 STt &1 STEfas T Fl T HIH
= foq SIRGIE YhHeUdl (Resonance Concept) En|
T e T 39 heu o ER wia feRdt
3T ol el Teh g8 GOoAT T Frefua =&t
forar < weR, @ TWUM e, TRl @t @uE
Wiﬁimﬁﬁﬂ (Canonica.l)'F!WﬂTaﬁan'
w®q U fegt s 21 39 fafed gt 1 o
HHT (Resonance Hybrid) 3] @1 ar«fas feefd
1 Frefud w3 21 o1@: 0, H ST J WA (1
a 11) ST fafed GoAd € den Sk Gehia &9
(HTAT 11) ST STEdereh HTET ol fefid s 2
AR I T ATt IR GRS S @1 e
M AT HTe SIFSFAZES 310] AR TN o
T I T
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SETEIUT 4.3
COY A &i W& & &A@ AR g1
Hifs|
&
e qAT TS TR oF HeA q ke
3TEY T Toh fg- 76 el oEd-Hal hEre
EE 1 ardfde G &l e & o
fau s €, wFifer $9eh STER i -
HAterfis aTrae 1 ofarg fa=1 B =few) oy
TIAIfTeR RO o STER HTaHe 3TEF o il
TSRS sTael 1 ofers GHE B e
3d: SIS AEH i ardideh 9T i -
fafea = fafeqd Fwmet (@ I, do0 1) &
TR HehY o &Y | I S Fehell B—

:0: :0: 108

I «<— I «— |
_ /C\ _ //C\ _ _../C\\,
0 :0O: HOEOH :0 .O"
I 11 111
ferg 4.4 COZ % o7 Bt Te=A I 1 R 11 @7
fafew qe=mrd
ISTETT 4.4

CO, 31U] T HEAT i T Hil

&

CO, o Y § HET-ATFfS e i <Aelrg
%1 AR WF 115 pm €1 QH shieH-
SRS fg-3Te¥ (C = O) qAT HTa-TrRATS
HeTeeT (C = 0) T oATeal HAW: 121 pm
110 pm &l CO, & e~ odIor  3Taier
S (115 pm), (C = O) T (C =0) i I
el o St Bl Bl Y 98 T el ¢ TR
CO, 3T] & Frdfelh AT i hael Teh o5l
& o STYR W YRR &l fohan S Sehdl
3d: FE eI & Sl ¢ fF 39k oy w9
Afesh @ WA fae S den co, &t
HEA i 3A fafeqd Gmed (1, 11 9 1) o
HH o ®Y § YR foman s

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

I 1§ 11
ferT 4.5 Co, o7 § 13T =AY I, 10, a9 1T
di7 fafga weamrat &1 gord 21

R IE I CRIE

WETT & § g hHel ST GehdT & TR

* IR U] i T USH wl €, Hifh
SR WL i Solt forelt off fafed @ &t
TS @ % el 2l

® IS o HRUT AEl o e e WE W
FXd €1 T YHR O, 3] H AR Tk &Y 111
I Holl, HANTRS &9 [ T 11 1 el o qH
g ot %9 Bt B

AR Fehoodl | Fefed %3 wifean €, T
e e B1 SRl TRl @ foR—

* arxg ¥ fafed @=mmet &1 &g i
&l g 21

o Um & B T o] w WA o fau
fordt fafeq @ o &9 o Iufeed @
€, Steifeh 31 T fenelt gl ferfea wemm
1 ST 2

o fofed Gx=mIetl § Jemaddl (il e gAte)
o TET U S ol " SEl g 6
T g 2

* gr«fg® ®9 H U HI had Th HEH
Tl T ST had TH ogd SO 5N
e &t feman s wehar @1

4.3.6 IHAL-YAUTAT

ot seier 1 Ot faera sTafTeR =1 GEEaArSt g
T TRyl feufa B Wy aedd o #iE oft emery
ifiter quf &9 o Hegarst a1 st T g g1 7wl
T o 31 TIESIeH WS o o o9 aTel gedarstt
e T Wepfa off enifver ®9 @ et B

9 §8 G STEY J HHM T[S oF &4,
(S/- H,, 0,, Cl,, N, T F,) =1 &, qa Garsft
T T <Ml TRAT[ 5 9 €9 9 TR g
2| Heh IRUTHEEY Sl 8 & WHH AT o
3% Her § Sufterd ET B TH UK WK e
‘STYFT FegaArS STy’ HEd ¢ 39 faufd HF
S foem TR 7] o < WRATST o sie g
TR I TSN #1 SR faenfi @ S €,
Fifeh TGN 1 Tl TR BI3gIS i TUaT
affuess 2t 21 38 whR fffd H-F 1ey T e
TEHASE e B
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a0 o %R TH 37] ¥ fgga Mgt (Dipole
Moment) Sca=1 &1 STl €1 fge =1 a9 o o den
YTk 3R UM TERl o W &1 g
U oF &9 § GG feRan S ©1 39 W
e wisx ‘p’ R gwiEn S @1 39 frefafed
TeieRToT gRI oAk feman Sl @

9 AT WX fearg & @7 1936 7
37eF X-fovvil o forard aerm fgya smor &
GEITET ek 1 o fo7T FieeT REBR far
T SR T XA o 11T 15a ST
& T %! fEarT a4 2 S 8l

foya sl () = STeT (Q)x STkl YoFFRoT i
EUNY

fega st 1 wm=E: feam (Debye) W&
(D) o ®9 H =] feran STl 2

1D =3.33564 x 10°°C m

SRl W C Fed qe1 m HH 2l

3Eeh e fgya el ue wfew wfd €1 W
% ITIER T TH B IR N 9 S 2, ekt
TeId T oA ohg R feerd giar @ qen s faw
TS g i IR Y@ el 21 W WEE § fgyd
SOl bl IUTIfd T0] &1 o9 FLEAT oF SW g
T () g7 WE S B AR HT HE A F
Teash R W SR 3 momerss fR W g @)
3T o falu— HF H fgya ol i 5§ YR S0
S TRl &

+—.
H—F:

TE IR 3] § IR T oh aRald i e
TaeTal @1 e Sy i st i w1 feen fgye
ol o |iew w1 uREies fgon o fawda 2

TEAEH AU H f5yd STl oot STae oh
o fgya, f5 * ersier errepol’ shet e €, W &) fasi
w® ot fRk war ?1 @ A fgya ey & fafu=
el o fgya ool e1v) o fafy=r eweel & fgya
WWW—W (Vector sum) BIdl ¢ SR o
feru— Sl o 310], TRt et siferd eidt €, o <1
O-H &4 104.5° % I W & 2| 36 310 § el

111

fgga el &1 WM 6.17 x 10°°Cm [ID = 3.33564 X
10°°Cm] B €, St & O—H el o fgydi o
ST o WfEL-A ¥ 9= e 2

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

Fd fgga smef, p=1.85D
= 1.85x 3.33564 x 10°°C m
=6.17x10° Cm
BeF, & fort fgga et 1 a9 9= g 21
TH THieT B € R 39 o) H I wHe ene gy
faudia faen & & € qen Th W % 999 H gH
(Cancel) Wéﬁ%l
tBe;F (¢— + +—)
BeF, 310] H BeF, 310] &1 &al
EIELEIE U feger smrepet
BF, St =g WHEE 99 gy s
I B ®, F9fY 9 3] § B F 3Ee 120° % 0
W B € 3 0§ S-Sl ok WHH qel
faadia feem o i 21 $Uh HoRaey il TSl
1 el TRT-AT I &+ TR el 2
F

/
F<—=B+—> (e—++ +>)=0
AN
@ F (@)

BF, 37 (%) 3794 fgyd @1 fA&q0 (@) qRomHE
faya sl &1 &9

3TET, NH, e NF, o 3TU[31l 1 Tk U=
3RO S| I upet i e ea B |,
S8 AeesH o WA R TF ThIT Teiaq g
Iufterd el €1 BTeliter Tgeiiie, fo[ o
qESSE KT erden eIfuek B €, W NH,
gromHt fgga el (4.9 x 10°°° Cm) NF, o fgya
ot (0.80 x 10™°° Cm) 1 37de stferes gren &1 Te
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TaferT € o NH, ¥ e qRam] o Sufterd TehTeh!
Seiae T 1 Theeh Tgyd S0l o N— F 3Ta o6
e a0 A S faga g 1 i faon 4
I 81 ek 5yE STHUl UHThT Saee g7 o R
N-F 3Tay-3eull o6 IR f5ea-smeet o geme
1 % HIAT 2| THh Feawd NF, o 319 &1 fged

ol 9 g 2l

IQ I I
A

H

NH, ¥ ufomt fgya et
=4.90 x 10°Cm

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

o Ut o fgye SOl ol wrol 4.5 # o e R

o9 R gegdast smeay § onfdre st
AL Bl ®, SH FhR AR ey § ot a1
FEEaAS &0 Bl g1 A el oh SR

R IE I CRIE

Tegdrst @0 &1 fae=d ®NME (Fajans) A
frrefefiad i & STER -
®  HA ok STHR ok F AT FUMAA oh STHR ok
T W AAME EY o Teqdrst aa0 ¥ gfg
Bt 71
® YA qA HBUMEH W AE HI A F@T o
AR eTEd & Tegast a0 ¥ g et 2|
® AN TR AT 3TET oh ¥Rl H § 39 A
I YAU-eTHdl STUETRA fUes et §, forEen
SolRieh o &R de & ga1 oigsti oh
¥ o S T o= ns® np® w1 Tven
Tehuu HIqet o STET (n - 1) dns® B B
¥, FEOMIA oF Soiaed STeRT hl SThfYd
IU ¢fed Tl 1 Hold: Sk HeA ORI hi A Sl
B T e wewasl Se v o ey ¢, e 9
ARl o TeT T STeW S | 9fi erRft 81 G
T YAUT-&THAT, UM hi YAl a2 S0 o Al i
A A o R €, S gfwferd &9 9 fordt smafes
T Y Hegasshdl & Hfaerd w1 e s 2

AR 4.5 FS TAHd 03N ok fgga-mgut

3] T UHN 3SITEI0T fgga-smyut IMHa
(AB)
HF 1.78 fieco
HC1 1.07 aw
HBr 0.79 faw
HI 0.38 aw
H, 0 faw
(AB,)
H,0 1.85 el
H,S 0.95 el
Co, 0 aw
(AB,)
NH, 1.47 Pramay-fuatae
NF, 0.23 Pramay-fuatae
BF, 0 PramAdE-aHdad
(AB,)
CH, 0 EGEagce]
CHCL, 1.04 FIOHCTR
ccl, 0 TR
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4.4 GAISTRdT hivT ST TH
utaerdur fagia

ST T ST T €, g TR Yl i STphfd
1 oaren ° orHd € ol wd. € W e fagia
TSt 3Thfd &l THeH o fau U Wa wrEifafy
3T AT 71 I fafer gegem 9 1940 & fasifasw
qel didd (Sidgwick and Powell) ¥ TRHI[SA ok
TSR hivT H SUTEIT Seree i o6 s Jfaehuol
S foraneti o oMuR R gfadifa &t off 39 fafy
Sl ArEad aun feredt (Nyholm and Gillespie) 4 REN
1957 § 3fR aifereh faenfaa dqen wenfea fepam

ot T@. 3. 0. R, fagia @t gerya awond -

®  37U] I 3Mepfd, Shald TRHY] o STHUN Iufeerd
TR T g (S siere v
1 G T w2

* ST T o HANSTRdl IS H SURA geia
B R s
S@IEEIT? Y (Electron Cloud) W R UMHh AT
B B

o 3 o oW fafAw ¥ T ferf § omfem
BN W TS A B, 9 wora®sd S H
Jqehdl A W w9 g 39 feafa o 37k A
sAfermam i =it 21

®  TANSIHA-HIY I Tk el o &G | HE] €l @
N Sl ™ el (Spherical) d8 T TH
TR W arferhad g0 W feerd g 2

® SIS i Th Thol Seiog 974 o &4 H 91
$H 9g3TEY oh a A1 A Sesed Il i Tha
Y I HEHA A B

o I 37w T A AR TR TR TN
TFTrN S Tk, f 39 feafq o & wE. € W, ;R
Hied TH Yok | W N Bl €

FOEE T o el UaeRnuT =i TRt -

fefaa w0 o Tedt §—

THTEh FH - ThEh! JH > Tkl JH - el JH >

(Ip) (Ip) (Ip) (Ip)
> 3TEEt I - oTEE I
(bp) (bp)

113

Aréerm qen fieredt 3 Sl o TRt Il qel
STE I oh HEweqUl STl i SATEAT Hid gU . TH.
3 W R Hied ® gUR w1 Uwehl soleed g
e T WA (Localised) B ®, S
Yok STt T < wHEt o oY Hewifed g 2l
31q: fordll 10 o STaell Sofaei T8 i STUET THIhT
T 31fesh TIM SR &1 39k holeaed Tehiah! goiai
T o W TR JH-AE I o A -
el 7T Y T e TR B 1 2 W
el o RN 3T0] Ht Frfad ofd o faear gt
2 e 310 % anee ol § ot S e S 2

. T 3 f. R Aied &I WEHal 9 [ &
ST STRfaal o1 JaTIAH oFTH o fag STogsT i
< gfor o sfer S 28—

@ o o7y, fer Sl Wy W g oft TRt

T Sufeerd TE g 2
(i) o 707, TR SHeiT TR0 WX T o1 Uk W

atfreh TeRteRt I Sufiera g 21

qRoft 4.6 H TepTeh! reRfed ohald T A o
AN 3T el JTHI i AT Tl AB UhR o TS
gl erer ST ki st <9 T €1 9rol 4.7
H 5w 37 WA SR qe A ) sefhfa 9w 2,
7ok eI TR W U a1 U o Aok Thiht ™
Iufkerd eid 21 WROM 4.8 3Y0pe shi st o faeqon
(Distortion) i =& & 2l

ST GROT 4.6 W 9T T R, AB,, AB,, AB,,
AB,, T AB, YR o ATkl o s1usti | s
] A 1 =R AR Seia= Il de1 B TRATIRT i
el HAY: TM YRR g @k, i g,
TIqoheeh g, e i-fgfafel qun seweehia|
TH YR &I SAEfE BF, (AB,), CH, (AB,) @l
PCl, (AB,) 33T T T St €1 39 o1opei i
sifafaal &t fig-€<t (Ball-stick) Wiedl g™ <

et fmar T B
180° 00°
120°
BF; CH, PCly

BeCl,

foT7 4.8 for1 TTH1 7 A1 hRIT WHIY JH ST BT
swpiaar
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TR 4.6 ThIh FTAIET FHigd GATI] Jokd LT i SGTiafa

R IE I CRIE

Edlk:te) i SHAEAT <rfata
180°
2 AR B—A—B BeCl,, HgCl,
EeCip| EeCip|
[ X ] B
% . B B
IEECINIRRS ] IECIMIRRS )
B
CH,,NH,
4 B B
B
AR
B
5 B B PCl,
B
g fgfaafaet
B
V/‘\ B
6
ANV

B

B

* O @IS 1 SN Sheel WU SMpTd whi SWH % g e wen ®; A ereel i T <wir ©)
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ARUMT 4.7 FO T UL /ATIA St MRfqar (waata), f7or Fgta WAy W U o T § Afw
T R I Sufted 2

i A&

UhR Ht & Ht AT

ABE 2 1 .. e g SO,, O,

ABE 3 1 . Trervia fafust NH,

ABE, 3 2 B T-3THTT CIF,

ABE 5 1 B Rt BrF,

AB,E

AOA = T HHde XeF,
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R IE I CRIE

WRUT 4,8 SMEEN-TTH AT TehTeohl TTH AT FS STV ki 3TEhTd

H H ST R §E&

S

i STaET

TR

TR TeRfd

ht ST

AB.E

AB E

272

' 1 . y

S
. O/&/\\O.

oo 1195 & O

25

T

T

Ugifaer dR W THHT 3Tl
forRToe Tee B feT, W
IE H IE 3T9] {1 g3 AL
V37T 1 Bl €1 THeRT HROT
T% © T THIRT ro-eTeieh g
o o= giaeyo, et -
STEE q gfaehto I STae
I YRyl St SIS el STreeh
B B HoTeerey ST 0T
TE 1200 W FEHL 119.5° @
ST @1

IS THThT FH o TIH W T
~FTH T, WS HT B
FIqURCHIE B, WY FE U
TR T SURd @1 ey
ThTh! JH-TEH g8 & o=
yfqepdur oF ®HROT (S ATt
-3 T T 3TUeT) AR
BT 21 sl gri o < eTey
HOT 109-5° ¥ TIHL 107° B
ST 21

IfE gt gereRi gr-meh
=Id, Tl 379 <l 3T Ioheiehid
T, WY q THEER g T
IUfEAfd oF HRUT SHH SHR
fagpd aqshra®a a1 HUA
e Al 1 TUHT FHRU T8
¢ foF TE gE-THE g
JiqeRtul STEE JH-oTa et I
T T Ao B ¥ T HR,
&Y 10T 109.5° ¥ FHT 104.5°
© W 2
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R —— . L
PEQLS w Wt WE een AT
AB,E 4 1 . el sMepfa (&) ¥ I Aafa fearfa
o0, 2" »”/f # 31 39 N1 T S H 90°
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@ ¥ =AaH & § el ¢l faema: Hy % T
e AUt o fodism o faw 435.8 kJ el i

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

« @ o

o
y

ERECTUI]

—> S0 (kJ mol))

Y S

435.8
&Y AL, 74 pm

foT 4.8: H, 317 & for= & fau H wwamei & e
HRATH A FT A9 fas S # SRE,

et a0 —>

HRE d =Aaq S fefd H, &1 gaifie et
s7ae et 21

4.5.1 shefeh AU AFLROT

BEEIeM o] o fo=d o 3§ ofowen ¥ =JAad el
e WIw il &1 39 ST § & I o e
B W & o ok TRATI]-hereh SR ®U 9 SRS
T heTeh AT’ FEddl 71 Heh URUTHEEY
TR GfHa B € stfdedd S dim gedarh
e 1 Yeerdl i i st 81 W it
sifqeared S wEpst o e yad SAEY sHE ¥
Tafud B 39 TR, Herw Ao STFEROT
3TER T WHEV[S oF Se Heddrst €Y HT S
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TRl oF WA o URUTHEEY Bidl Bl

4.5.2 &Ll o TgymcAeR IOTAH
S Y WM €, WeGdS AT WA Herhl o
Ao ¥ 5 71 3T F fAIu— S 1 2]
T | 39k < YTATIET o AN § S 1s hefh!
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CH,, NH, T H,0 SI¥ JgmHE st o
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109°28' i Tl ©? A NH, 39 ! STHfa
frfaet @ et €2
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‘GASTeRal sTre fagTd’ e SR W CH,, NH,
H,0 3Tf SguA[e 31U hi 3TEhfd, 3TH 3Ty
Torar e 3eh feemceh Tl Sh1 TRHTY] hafehi oF HeRUl
N AT H Ferd ¥ T R <1 Tk 2

4.5.3 UTHATU] ehglehl ohl ITfqeamus
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AT &1 TR SO W hIE HeaW el Bl e
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4.5.4 JTfaATUT oF Ueh AT AgEaTS
ML ehl Wehid
FeThi o AT o YHR o STHR W TGS
e o & YRR B B
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4.6 GHRIUT
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() sp® GWHIUT— TH YhR oF HHIU i A
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ferT 4.12 aﬂa’?é:'s,px,py 8IR p, AT Feihi & TS
G sp’ THT HEgHl H1 [E0T 7o CH,, %7 fr=

R IE I CRIE

NH, T H,0 ! =8t 1 =me o sp’
THT0T GRT K1 ST Tehell &1 NH, H eSS TRATY]
qEY S| Sl o= 25 2p, 2p, 2p, @€l
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4.6.2 sp°, sp> aAT sp TIUT ok I
SR LUl
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ﬁWspSWﬁ%IWWaFHRSpS
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Y sp’—s o afey s §1 3Heh uRoTHEEy
39 H C - C 3y e 154 pm 3R C-H &
FW’.%IOme%ﬁJI%I

02H4'efsp2'H%F€W— wefH 1] o S H hTeH
THI] &1 Tk sp” Gahi hefeh § &l STfqeme gm
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JTUT/ T GeRTuT TSR IETEX0T

& SRl Eal T wHeqH

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

[Pt(C1), ]

Frerrdta spd s+p(3)+d PF_, PCL,

=t ffafe spPd? s+p(3)+d(2) | BrF,

SRR spic? s+p(3)+d(2) | SF,, [CrFJ*
dsp? d(2)+s+p(3) [Co(NH,) ]**
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7l e T o e mn -
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2019-20



JEES, AW qal Afvash GXE

Tel 78 M <A I 91 © for freeig fgfaafaet
safafa & weft emery w0 SR @Y g § pel, §
HITHRE o U4 sp’d HHR el AR AT ok
-9 warhl W StfqerT g o P - C1 fam-
e S B 3TH | A P - Cl 3T T qt § el
& qe1 TWER 120° 1 HI0 S §1 3= e
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HOIT: Taged™ qet o S R A= B € 9o 9 °
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&

IEgq W SAUET qel SEURAITS AP kI HE T ofgd G g1 SR e fRA S gehar 21 et
Thefist o o ofier ST forelt St &, F5er @i &1 §e 90 2idl 31 3 9+t aea gfmfad €9 9§
U] A AT T IRk T YA FIA | e Tk Hewqul qen Sifd SwEntt staeron 7, f ‘ere
el Sl €1 AEE 3 ool fafed Trmsti 1 ST Heht 210 I1 S1FH i SrEdfash Gl YSE w2

o1, wH. €. W, SR AiSA 1 SUAN UL i S SRiaal o YA % fag femen s 81 a
HeA TH FOUA W AUMNG € o o] F golag T Th-T Hi Fahiid F €1 39 qed T AR,
3MfUeeh SATTHG TehTeh! JTH-TehTRT JTH, TehTeh! JH-AEE JH qoO STl JH-Tae g0 gfqepson =
R et €1 57 wfcertor Sl w1 %H 3 YR € Ip-lp > Ip-bp > bp-bp

TGS e 1 HEHASIeRar Jae fagia Geuds] ey a1 o Hll-foaaM W e €,
TSI <4 a1 off. TH. 5. f. 3R Afea TR Tl Sled| o VB fasia safhl o sAfaeamd o sfenia
2| STERUETRY—H, 370] 1 Tal=q < BESSH WA % Ush TEE 9l 1s hEeh o e o
HALTEY Bl ¢ X TEgIeH WA 8-S fiehe o ¥, 9999 e 5 feefas o 9 el S 2
e SHHITTRTE G (T o) W b &1 st =Aan eIt 21 ARl i 3R i an R e
I Sl dsft G Sl €, 7l 3T0] 1 T U & S 1 heih ATAT oh RO A AT o s
TAER W g Sl €, TTHeh IRl e 9" § - o7 W €1 Ug T€ U W § R shee
AT o YR W ST Uedt g1 e eeTgal o arediees 71 9 el eid &1 36eh o oo 31
FH W of foeR w5 v 2

TEAEN[H SAU[SA i fafTe TRfd i T & o fau oiferm 3 TRE] wHEwhl o GRW F
RN I T4 A1 Be, B, C, N T O o T Fafhl ok sp, sp’, sp® Fhl o6 TR W BeCl,, BCL,
CH,, NH, T H,0 ST 10T o1 for=m qen Sl Saficia oTpfedl e &1 S Hehdll &1 36eh ¥R
™ C,H, T C,H, 3% Tusti  ag-amaiei &1 fwifor «ft v fofan 1 wehenn 21

aTfuaeh shaTeh Taegld XA SHarehi o TN TS Saawen | Wqul o10] § a5 oNfvash hefehi o o
o ®Y H S HT T HIA T AUeh hemehl hi GG GAN HIAGT THIY] Heh! F1 T o SR
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Bt B| STeredt Sfvesh hersh MART oh HeA oA U g1 3d © A1 ST SHoll ARG URATY] Hefehi
1 o1 ¥ B Bl ¢ Wi eNfvesh wereh § AR o HeT Y SeldA e el €1 §9 herhi i
il AT TCHY] Fefehi H1 70T = el 2|

UL 1 TEH TG Mfversh herehl W gelagial bl Sl o Sgd ®H W 9Rd g for@n S 2
AL H TE T ft WSl rvers e qen g€ o oW o] B ©) AfE o10) o ereiel snifaeh etk
o gl 1 W@ Uid- s Sfvesh sherehl H SURed goiel 1 HEm 9 St Bl €, i o1 T

B 2l

e Teh BIESISH TRATY] & e Toeg uMeHeh Wi (F, N, O) o siel 81l 2, ol SO EIEgre e
T B T8 SRS (FHH 1 T U o Se-STenT 10t o Sie) A1 -3 (T ) H &) ThR
1 Bl Tehdl €| TESSH 3T g ANl ol TS qel OTEH W Yeehil J91e el €

4.1
4.2

4.3

44

45
4.6
4.7

4.8

4.9
4.10

4.11
4.12

A

THEE 3T oh I 1 AT HitaTl

frefafaa o=l o wEmst & oga fOag ude fafan—

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

Frefafed T a0 STl o oEd foag e farau)

S 3 S, Al @1 Al%*, H 3R H-

frefafaa sope den oAl ) g WA fafau-

H,S, SiCl,, BeF,, CO2", HCOOH

areeeh fram 1 aReifo SIfT qen 5@ fEm & 9ew iR dmet %1 fafau)
TR SATE S o folt eTqehel Rkl i fetfem)

frefafaa stopet &t stepfa &1 =ren at. w8, 3. 9. R fagid o Y ifu—
BeCl,, BCL, SiCl,, AsF,, H,S, PH,

Zaft NH, 78 H,0 2t S10j3fi okt sefafe foehd wqohereh @ 2t 8, qenfy et § a7isier
I STHICE AT o0 HH e {1 faEe wif)

3TEY Jaedl Fi STEY-hife oF €Y H 39 oy TR = w17

STEY SAaTg hi g i)

CO* P o 93 § AR oh A= Teqstl &l T Hifwq|

= < T WS (199 2) g’ H,PO, i YR fRan S wehat 21 R A & WA
H,PO, % TR ok & fafed (Sheifishet) ®9 WM ST Tehd 87 3% &, f 591 R0
FarEu|

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

x
(1) (2)

2019-20

133



134

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

R IE I CRIE

SO,, NO, @ NO; %! $TAR-H=Am fafau)
FrAfafaa TEmsT ¥ SoagiA TGl g1 SFREl a9l oA § foi=m &l
Y faIg-wdishl &1 TemEd ¥ g
(%) KaAS (@) Ca a1 O (1) Al dN
geifer CO, de H,0 IHl HaRam® o1 €, W H,0 17 &1 %M sfhd et T,
SEfh CO, 1 s sgfa et €1 fgya omvl & e W gHh! =men Fifvu)
foga smyol & wewaUl ST STl
forga- R ocHeRar 1 aRIfYd HISU) 7 seiae S 9 forg yar i 22
ool HEES S Y N HEEd €7 SeevHied el Sy
frafafaa st & Tl i ggdt SafTh Ypfd o %A H fafae—
LiF, K,0, N,, SO,, 7T CIF,
CH,COOH 1 9l &t T gie-wtarl Wl €, Wy F el Ffequl suie 1w 2| ufafess
37 1 HEl opd-qeE fafan—

H :0:
et i—o—n

JI
TR ST & STemen CH, 319 1 Toh IR o sefafd of-wmaet 8, e
TIESISH o ¥R TRAT] Toh o1 oh R HFl W B T AR HIfSC fF CH, ®T 317
Tl -maedt & e 2?1
Z&ft Be-H 31a¥ yeia €, 9onfd  BeH, 3] %1 fgya ol =1 31 T *ifsw)
NH, @2 NF, ® 9 310 1 fgya-smoi sifus € ik #i?
TRHTY]-hefh! o HeRIUl © MY 1 THS Bl sp, sp? AU sp® TehL HeTeh i Aepid
1 A HifQ
frefafea sfafwan & Al WA 1 Gehtor sraeen o uieds (9% € €, d)
HULATRE~
AICL, + CI” — AICI,
1 frefafaa eifufwan & weesy B aa1 N TET[sti &1 Hehiul-sTaeen | giadd
g 772
BF, + NH, — F,B.NH,
C,H, @2 C,H, 37Ul 4 el qeAmet o «it= el fg-arae qen f-aray o fmfo
EIRCER-RE AT IS
frefafea st o fam (o) den W (r) oM w1 g g fRa 72
(%) C,H, (@) C,H,
X-318] 1 FAATHHT 38T HHd gC oSy foh FreAfeiad o a1 o weeh T (o)
e TE S ST
() 1sTA 1s (@) 1s e 2p, (1) 2py?'[9ﬂ 2py (1) 1s @ 2s
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4.30

4.31

432
433
434
435
436

4.37
4.38

439
4.40

foreAfafaa sroei ® hree THT] i ¥ Tkl Heteh TG hid €7

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

(7 CH,-CH,-OH (¥) CH,CHO

(¥) CH,COOH

TSI oh e T qU1 Uehishl ITH © 3T 1 THAA 2 Feksh oh Ueh SEeWl g
T HIFT|

T qen Wi o7y H S T wifSu)

AR STEY fHgid & SER W H, 370 o fatem ) e sl

TRHY] hefehi oh Ugeh TN 9 MfUeh whefeh S o foTy Sfaeash Il i ford|
ek hafeh THGIA o SER T FHAY o Be, 310] o1 Afeaed =l &l ghl
Frfafea wfefts o amife Tefe i o ST o1 9o gaska T 3R
FIMT— 0,, 0}, O, (R AFES) qM 02 (RIATFES)

werhl o fEuu § SugE om (+) 9 kon () Rl w1 wew B @2
PCI, 319 § HeRol 1 qUH FHToI0| 396 1&g oTa forgendta el 1 erdan stfee
o i B 8?2

BTSN MY i URAT U 78 areteed ol i U Yool g g A1 goel?
‘e ife’ @ Y N gHed 72 freEfafaa o sreu-wife #1 ufemen Sifu-
N,, 0,, O; @ O,
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