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11- €3 Ntjavay, - |
myF 3

Jdkqfs)d Mthjjd tiafgghL
ghl mwKTfk

,awvifay HfilfFk EWWFFk Fiwthd jJdkgfsiyiUeNyj cUthd gyNtw
,1aGfs kwwWwk gz=zGfist nfhzl gy kyyad Ntjr Nrhkgfs ,gGtay
fh=zggLHidwd.

Jdkqgfs fz=lwaggll efoT kdijj ehfhf tshrnAld njhlhGgLjjf $bad.
fwrhyjjiy kdijhfs jgfs NjiIitfFSThf ny cNyhfgfis mitfs jdkqgfs
vdW mwejiUffhkNyNa gadglLjjidhhfs. gddh t©iugNyNa JhIffsyyiUed
Jdkgfisg ghynjLjjy kwwk mjed jgfs jidrh thoty gadgLjJdjiy mwed
nfh=z Ihhfs. thygNghthy mypf vzzififayhd jdkgfs fTz=lwagglld. gyNtw
Nrhyad MaTfsid mbggilayyy gund] ehlmlr rhhejy ythatah 23 jdkqfs
nfh=z1l Kjy Ntj) jdkqgfsd glbayjsd 1789 y nts@allhh. ,th nghUlfis
jdkqgfsid ehdF tift njhFgGfshf tifggljjidhh. mitahtd: mkyjij
cUthfFk jdkgfs® thAffis xjj Jdkqgfs cNyhfjdkgfs kwWk Gtad
GwgugGj jdkqgfs.

ythanah milti=

mkyj i jcUthfFk jdkqfs

thAfFisxjj jJdkqgfs

Tfejfk (Sulphur)

Xs) (light)

gh Jgul (phosphorus)

ntggk caloric (heat)

kuffh charcoal (carbon)

MFfri[d oxygen

ielu[d azote (nitrogen)

i lu[d (hydrogen)

cNyhf jdkqgfs,

GtigugGj jdkqgfs

Nfhghy > ghjurk> ntssak

(cobalt, mercury, tin)

RII R=z =zhkG
(calcium oxide)

lime

Jhkuk> effy> ,UKG (copper,

nickel, iron)

nkfdrnak Mfir JL
Magnesia(magnesium
oxide)

Jjgfk fhhak ntssp
Jjjehfk. (gold, lead, silver,
Zinc)

Nghak ryNgl
barytes ( barium sulphate)

khgfdR Iq]ld
tungsten)

(manganese

argilla (aluminium oxide)

gishlbdk Platina (Platinum)

nyfd 11 MTfir L
Silex ( Silicon dioxide)

31 jdkqgfis tifgol jIjy:

19 Mk Ewh=zby> mwtiay mwQhfs gyNtw jdpkqfis:g ghgnjLjjdh.

,jJd %yk fT=zlwaggll jdkqgfsid vzzifit mjfhjjI. JwNghd ehk 118
Jdkgfist fzlwag ngwUFfRdNwhk. ,ej 118 jdkgfsyy mZ vz 1 Kjy 92
TIUASS njh=zZWwW ,u=zlL jdkgfSk ,awsfay Hilffidwd. ,twwy rny

jdkgfsthilNa ny gzGfsy xwWikj jJdik cssij mwtiay mwQhfs
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f=zlwejdh. ,f Ff=zLgbgghdd> jdkgfis mtwwd g=zGfsid mbggnlay
tafgoLjjyhk vdw TFfU3J cUthf FThuzkhf mikejd. jdkqgfis mjfk
gadgLjJdegjwP mjid tifggLjJdjy’ eduk jJujjffjhf mikAk jdkgfis
tifggLjdtjwF gyNtw Kawrnfs Nkwnfhssgglld. vdDk mZeiwad
mbgg i laayhd tiafgghl> jdik thir mlltizaid rhahd tbtyy cUthfFtjwF
totif nrajd.

1817 y> JW. [Ihghdh Ntjigg=zGFfs)yy XxjJIss FNshhd> GNuhkid> mNahbd
Nghdw jdikgfFis %dW jdkqgfs nfh=zl xU FOthf tiafgglLjjidhh. ,jaid mth
Kkikj njhFj) (triads) vd muojjhh. Kkakj njhFjasy eLtty css jdkjjid
mZ eiwahdd kww ,U jdkqfsid mZ eiwfsd $IlLr ruhrhfF Vwjjho rkkhf
,UejJd. vdDk Fwggll ny jdkqgfis kILNk Kkikj njhFjfshf tifgglLjj
KbejJd. vwjjho xjJjJ mZ eawfFisg ngwWss[Fe, Co, Ni], [Ru,Rh,Pd], [Os, Ir,Pt]
Nghdw Kkikj njhFjifSfF ,ttiafgghlLf nfhsifaidg gadgLjj ,aytiyiy.

milti= 32 Ihghdhd Kkiakj njhFjj

tv=z Kkikj, eLtyy css kww ,U jdkgfsid

njhFjay. Jdikjjid mZ egiwfsid $ILr,
CcSss mZ eiw ruhrhy

Jdkgfs

Li,Na,K 23 7+39
2
Cl, Br, | 80 35.5+127

23

=81.25

88
Ca, Sr, Ba 40+137 _g35

1862 y A.E.B. b rhdNfhhlha]> jdkqfsid g=zGfs> mtwwd mZenwNahL
nfhzlLss xU njhlhgad vLjIF S$wdhh. mtud PwWggb nghUlfsid g=Cfs
mtwwd vzfsid g=zGFfNshL njhihGalad. ,th mZ esward Fwggl ‘v=zfs’
vdw thhjijayssdg gadgLjjidhh. mbggff Rwwstyy 16 myFfs cila xU
cUisad nrgFjJd i1ka mrrnwF 45° Nfhzjj)y xU RUEs (helix) mth
cuthfhdhh. cUrisad Nkwguggy mrRUsid toNa jdkgfis> mtwd mZ
eawfsid VWthiaray Fwjjhh. RUsid xU KOrRwW mZejaw 16 mjiFhggjwFr
rkk. cUrisad Nkwguggy rk ,ilntsfSild tiruaggll gjdhWw nrgFjJf
NFhLfs)y» xXNu nrgFjJJf Nfhlby mikedss jdkgfs xjjg g=zGfisfT
nfh=zbUejd. jdk thair mlltaizia cUthfFtUJd njhlhghd Kawrfsy Kjy
Fwoggljjff Kawn ,JthFk. vdDk ,J mjfstyy ftdjij <hggjhf
mikejuffoyy.

1864 y J. eAy=z1 vdgth jdkgfis tifggLjJIk nghUIL v=zk tgpaid Kd
nkhoejhh. jdkgfis mtwwd mZ eriwfsid VWthiray mikFfFkNghd> xtnthU
vilhtd jdkjpDila g=ztGk Kjyhtd jdkjjd g=zGld xjjUejd. ,ttj
fhynak tiuvayhd ,Nyrhd jdkgfSTF kILNk rhahf nghUejiad.

mllti=z 33 gAy=zbd vzkqfs

Li 9Be 1B 12C 14N 160
BNa | Mg 27A] 29G;j 31p 325
39K 40Ca

311 nk=zly/gd tifgghL
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1868- y Nyhgh Nkah> jwNghdss etd Mthjjd mlltizaind xjj xU jdk
thar mliltizra cuthffidhh. ,awg=zGfshd mZ gUkd> cUFeiy kwWk
nfhyeimy Nghdwtwaw mZffsd mZeawfF vjuhf trughjjry FwjjgNghD
mgg=zGfs)yy Mthjjd jdik fh=zggLtij ,th f=lwejhh

,Nj FThyFlljjiy> bkihlb nk=zly/g jdNa xU fUjjiid Kdnkhoejhh. mJ

g=zGfs mtwd mZeiwfsd Mthjjd rhhghf miakHdwd.”

vdgjhFk. ,fdwW Mthjjd tj) vd mioffggLfwd. mFfhyjjry mwagglbUej 70

jdkgfis mtwd mZ eiwfsid VWthiray gy nrqFjJd njhFjifshf

tifgglLjjidhh. ,tthwhf Mthjjd tjasd mbggilay nk=zly/g Kjd Kjyhf
Mthjjd miltizaid fllikjjhh

milti=z 34 nkzly/gd Mthjjd mllti=

nkzly/gd Mthjjd mlltizay cssthW jJFej g=zGfist nfh=l
Jjdkqgfs meNeujjry f=zlwagglhy enyay mtwwnfd ntwwlqfis tilbUejhh.
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mtUk kww mwQhfSk , Ik tilggll jdkqgfs ngwUFFf Nt=zba ,awgay kwwWwk
Ntjigg=zCFis ehzajjdh. gddhsy f=lwaggll jdkgfsid g=zGfs VwFfdNt
, 1k tlggll jdkgfSfnfd ehzaffggll g=GfNshL xjJf fh=zgglld.

vLjIFFfhllh® nghFj; 11l Br rhhej Fhyjak (Ga) kwwWk njhFji IV Ir rhhej
n[hkhdiak (Ge) Mfiait mffrhyjjiy F=zlwagglbUffoyiy. Mdhy> nk=ly/g
mitfs ,Uggjwfhd rhjjiaf SwidAk mtwwd g=zGFisAk eh=zajj jiUejhh. mth
eghzajjiUej g=zGfFis ngww jJjdkgfSTF mYkda Kdjdkk (eka-aluminium)
kwWk nyrfd Kd jdikk (eka- silicon) vd ngafhl Ihh.

rhahd jJdkqgfs f=zlwaggll gddh mitfsd g=zGfs> nk=zly/ggdhy Kd
$lbNa eh=zaffggll g=zGFSId Vwjjho xjjiUejd.

mYkidia Kd jdkk kwWk
ehzaffggll g=Gfs.

nyfd Kd jdkk MHhaitfSTfF Kd$lbNa

g=6 mYkda Thyjak nyrfd n [hkhdjak

Kd jdikk
Kd $lbNa
ephz apffg‘

(Fzlwag
gllJ)

Kd jdikk
Kd $lbNa
ephz apffg‘

(Fzlwag
gl1J)

gllJ gllJd
mZ emw 68 70 12

mihjJ 59 5.94 55
gcm-3

cUF ey FawT 29.78°C mjifk

MTi Jbd

E 203
thagghL

Ga 203 EO,

FNshrubd ECls
thagghL

GaCls ECly

312 nkzly/gd Mthjjd mlltizay css KuzghLfs

Xjj 9gzGfis cila jdkgfs nttNtW njhFjifsiYk nttNtW
g=zGfSila jdkgfs xNu njhFjianyk mtffgglbUejd. , 1 jg NghyNt Mthjjd
Ty fF Kuzh® mjif m=Z giwAss jdkkhdd Fiwthd mZ egiwAss jdkjjwF
KddjhfNt §tffgglbUejJd.

vLjIFFIINE  nlYihak
VohtJI(VINNnjhFji

(127.6) Mwhtd (V) njhFjiasYk mNahbd (127)
a'Yk itffgglbUejd®Nixs FFKAdjhF *'Nis i tFfgglbUejJ

32. Nkh Ny MaTk etd Mthjjd tijiAk

1913 -y n dw
vyftfrluhdfist nfth=zL
ewkhiyaisd MaT nrajhh.

Nkh JNy> gyNEW  jdkgfis mjf MwwYirla
Nkhyr nrad mjd %yk cuthd rwgé x Tjh
.4y jJdkgfsd mZ v=zzwFk ckoggll rnwgG X-
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Tjhfsid mphnt=z=zwFk NehNfhIL njhlhG ,Uggmj mth f=lwejhh. , gnghlhgad
gdtUkhW Fwggl Ihh.
Ju=a(zZ -b)
,qF u vdgd ‘Z7 vdw mZ vz nfth=zl jdkjjdhy ckoggll ‘X' fjhd
jhnt= ‘@’ kwwk ‘b’ Mflad khwyifs. NkYk midjJdj jJdkgfFSTFk ‘a’ kwWk
‘b> Mfiad xNu kjigcfFisg ngwwUFFK.

Ju kwWk Z FF ,ilNaahd tiuglk xU Neh NfhlbidjjuUk

>, Jnjhlhgadg gadglLjji Gyia jdkk xdW ntsjialLk rwgé X-Fjihd mjhnt=za=*f
nfhzL mjjdkjjid m=Z vzizf f=zlwa ,aYk

NkhjNyvad ,ej Matd gb etd Mthjjd tj cUthfigglld.
,tjadgbh “jdkgqfsid ,aw kwWk Ntjigg=zGfs mtwd mZ vz=fsd
Mthjjd rhhghf mikfdwd.” ,FfHwW etd Mthjjd tj) vdwioffggLfwd.
, ttjad mbgg i layy> Jjdkqgfs mtwwd mZvzfsid VWthi ray
thiarggLjjoglld. ,kKiway thirgLjjggbknghOJ xU Fwggll , ilntsfF
gddh xjj g=zGfis nfh=zl jdkgfs ,lkngWwhidwd vdW mwa KbejJ. ruhd
, 1Intsfsy jdkgfs mtwwd ,aw kwWk Ntjigg=Gfs)yy XjjuUggd Mthjjd
jdik vdwroffggLfwd.

321 etd Mthjjd mllti=

Jdkgfsid ,aw kwWk Ntjigg=zGfs> mjjdkgfsid ntsFHSlby Fh=zgglLk
vyfluhd mikgNghL njhihGilad. ntetNtW jdkgfs Jgfsd ntsFSlby Xjj
vyfluhd mikggaid ngwwUggd mtwd g=zG6GFSk xjjUFFk. vLjIFFhllIhf
Jagfsd ,izjwfslby css s Mhgllhyy xU vyfluhidg ngwss jdkqgfs
mitfsd ,aw kwWk Ntjig g=Cfsyy xjJIf Th=zggLfidwd. etd Mthjjd
mlltizay ,jjdkgfs midjJdk xdwhf xNu njhFjialy xUughi=zffgglL Kjy
njhFj Jdkgfs vd mioffggLfidwd.

milti= 36 fhu cNyhfgfsd
vyTluhd mikgG (ns?)

K,L, M, NO,P o
thiray ,izjw s 1 Z QW
$lby css $ibd
vy fluhdfsid vy Tluhd

vzzifif m i kgG

2.1 2st

28,1 3st

2,881 4st

28,1881 5st

2,8,18,18,8,1 6st

2,8,18,32,18,8,1 7st
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,tthwhP etd Mthjjd mlltizay midjJd jdkgfSk 18 nrgFjJ
euwyfs)iYk 7 Himlkll enufs)Yk wtffgglLssd. nrgFjJ euyfs njhFjifs
(group) vdTk Hfimnlkll eiufs thirfs (periods) vdTk mioffggLfidwd. IUPAC
tjKiwad gb njhFjifs FwffggLk Keija Kiwahd 1A Kjy VIA tiu kwWk
1B Kjy VIII tiu Mhait khwyankffgglL 1 Kjy 18 tiuvayhd ,ay vz=fs
%yk njhFjifs FwgglggLfidwd.

XtnthU thirAk ‘ns’ vdw nghdthd ntsf$SIL vyfluhd mikggidf
nfh=zlLss jdkjjry Jtgfh nsznpé vdw ntsiFSIL vyfluhd mikggidg ngwWss
Jdkyyy Kbtalfwd. ,qgF ‘n’ vdgd thirad vzizf (Kjdikf Fth=zlk
vz) FwgglggLfidwd. M/gh jjJdtk kwWk mjd mbggilaayhd mZffsid
v%/;IC;JhSiJ mikgghdd etd jdk thir mllti=zfF fUjJJ tbtiyhd mbggilia
Jufidwd.

mllti= - 37 ettd Mthjjd mllti=

33 mZ vz 100 1 ©l mjfk ngwWss JdkqgfFSTF IUPAC Kiwayy ngahLjy.
Gjla Jdkgfs Fz=zlwaggLk Nghd mjjdkjpied F=lwejth [IUPAC
toKiwfFisg gdgw xU ngahsdg ghedrugghh. mgghed suahdd nghdkffsd
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fUujJdffis Nfllwej gddh IUPAC ahy mqgffhffggLk. ,ej , mlggllft fhyjjy
Gjight F=lwaggll jdkhdd IUPAC tjifsid mbggilay> jwrhyf ngauhy
m i offgglLk.

1. Gpiajhft F=zlwaggll jJdkjjid m=Z vzz=ziyiled Neubahf ngaUffhd

vzrhh %yk (Numerical root) tUtffggLfiwJd.

milti=z - 38 mZ vz 100 1 ©l mjfk ngwwss jJdkgfFSTF
IUPAC Kiwayy, ngahLYFffhd Fwal

, YTTK 1 2 4 5 7

%yk Nil |Un |Bi Tri | Quad | Pent Sept

RUffgngah | N U B T Q P S
(Abbreviation)

2. mZ vzzwkF ,i1zahd vz %yqfs xdwhffgglL ‘ium’ gwNrhfifahf
vOjggLfwd.

‘enn’ MdJ ‘nil’ Kddh vOjggLk Nghd> ‘enn” d ,Wjlasy css ‘n’ vOjhky
tlggLfwd. (enn+nil=enil) , B jgNghyNt ‘ium’ fF Kddh ‘bi’ kwwk ‘tri’
Mfiagt vOjggLk Nghd mtwwd ,Wpay css ‘i’ vOjhky tlggLfiwd.
(bi+ium= bium; tri+ium=trium)

. vz rhh %yqgfsid Kjy vOjIfsylUed Gja jdkjjd Fwal
cuthffggLfwd. ,jid foff=zlLss mllti= vLjIffhiLId tsfFfwJ.

milti=z 39 mZ vz 100 1 ©l mjfKila jdkgfSffhd ngahfs

mZ Jwhyfg JwihyF Jdkjjid ngah | jdkjjd
vZ, ngah FwalL FwalL

101 Unnilunium Unu Mendelevium Md
102 Unnilbium Unb Nobelium No
103 Unniltrium unt Lawrencium Lr
104 Unnilguadium | Ung Rutherfordium Rf
105 Unnilpentium | Unp Dubnium Db
106 Unnilhexium | Unh Seaborgium Sg
107 Unnilseptium | Uns Bohrium Bh
108 Unniloctium uno Hassium Hs
109 Unnilennium | Une Meitnerium Mt
110 Ununnilium Uun Darmstadium Ds
111 Ununnilium Uuu Roentgenium Rg
112 Ununbium Uub Copernicium Cn
113 Ununtrium Uut Nihonium Nh
114 Ununquadium | Uuq Flerovium Lv
115 Ununpentium | Uup Moscovium Ts
116 Ununhexium Livermorium Lv
117 Ununseptium | Uus Tennessine Ts
118 Ununoctium Oganesson Og
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34 vyfluhd mikggd mbggilay jdkqfis njhFjgLidjy

etd Mthjjd tjad mbggilay etd jdkthar miltizay jdkqgfs 7
- thirfsyYk 18 - njhFjifsiYk itffgglLssd. jdkgfis Fwggll ,1jjy
mikjjy vdgd mjd ntsiFSIL vyffluhnd mikgNghL neUqgfia nghlhG nfth=1J.
jdk thir miltizad njhlhYk njhFpaYk vyfluhd mikgG vtthw
khwgLfidwJd vdgij ehk MaeJd mwNthk.

341 thiarfsy vyflund mikggy VwgLk khwghL

XtnthU thirAk ‘nst” vdw ntsf$SIL vyflund mikgGila jdkjjy
Jtgf ‘ns?, np¥ vdw ntsFSIL vyfluhd mikgGila jdkjIld eawT ngWfwd
vd ehk KddNu mwNthk. ,qF ‘n’ vdgd KjdikfFth=zlk v=z MFk Kjy
thiray ,1zjw vyfluihdfs euggggbtd 1s Mhgllhyy JtgFfwd. ,ej
Mhglbhyryy mjifglrkhf ,U vyfluhdfs KkILNk ,lk ngw KbAk. vdNt Kjy
thiray ,U jdkgfs mjhtd 1  lu[d kwk ~yak Mfia ,u=zL jdkqfs
KILNk , 1k ngWwfidwd. ,uzlhtd thiray ,i1zjw vyfluhdfs euggggLtd 2s

Mhgllhyyy Jtgfi gddh 2p MhgllhyfsiYk njhihfidwd. , iy vijjlak Kjy
eahd tiuayyhd vIL jdkqgfs , 1k ngWwhdwd.

%dwhtd thiray ,izjw vyFlundfs euggggLtd 3s Mhgllhyy Jtgf
gddh 3p Mhgllhyfsi Yk njhlhfidwd. ehndfhtd thiray ,izjw vyFluhdfs
Kjyiyy 4s MhgllhyiYk gddh 3d kwWk 4p MhgllhyfsiYk M/gh jjJtjjid
mbgg i larty euggggLfidwd. , §jg NghdNw gw thirfsd vyfluhd miukggad ehk
tustf ,aYk.

mllti= - 310 tharfs)yy css jdkgfsd vyflund mikgG

ehdfhtd thiray 3d Mhgllhyfsy ,i1zjw vyFfluhdfs eukGjy
INdbajjiyiUed Jtgfi Jjjehfjjgiy (zinc-y) gawtilfwd. ,ej 10 jJdkqgfFisAk
cssiftfia thir Kjy ,1leiyj jdk thir vd maoffggLfwJd. , 1jg NghyNt
mLJjLJJ thirfsy 4d> 5d kwwk 6d Mhglhhyfsy ,i1zjw vyfluhdfs
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euggggLfidwd. ,tthirfs KiwNa ,u=zlhk %dwhk kwWk ehdfhk ,mleny
tharfs vdwioffggLfidwd.

Mwhtd thiray ,izfw vyFluhdfs euggggltd 6s Mhgllhyyy Jtgf
gddh 4f, 5d kwwk 6p Mhgllhyfs)yy euggggLfidwd. 4 f Mhgllhyfs eugggglLtJd
rhaj gy (z=58) Jtgfi YiIBrnajjiy (z=71) eiwtilfidwd. ,ej 14 jdkgfFisAk
cssliffia thir Kjy cs ,ilgiyjjdk thirahFk ,jjdkgfs yhejidLfs
vdwioffggLfidwd. , 1 JgNghyNt Vohtd thirayy 5f Mhgllhyfs euggggLfidwd.
,ejJ 14 jJdkgfis cssliffia thir MfbidLfs vdwioffggLfidwd. ,ej ,eU
thirfSk etd jdkthar milti=zay jdNa mbgghfjjy mtffgglLssd.

34.2. njhFjifs)yy vyfluhd mikggy VwgLk khwghL

xU njhFjlasy css jdkqfs midjJk mtwd ntsFSlby xjj vyFluhd
mikggadg ngwssd. mllti=z (311) y gjndIL njhFjifSTfhd nghdthd
ntsiFSIL  vyfluhd mikgG nfhLFfggllssd. jdkqgfsd Ffiln ,i1zjw
vy Fluhd nrdW Nruf$ba Mhgllhyid mbggilay jdkgfis s,p,d kwwk f njhFjs
jdkgfs vd tifggljjyhk

njhFjr-l kwWk njhFpp -2y css jdkgfs snjhFjpr jdkgfs
vdwioffggLfidwd. ,twwd Ffiln ,i=zjw vyFflundfs ns Mhgllhyy nrdW
Nrhfwd. njhFj) — 1 BIr Nrhej jdkgfs fhu cNyhfqfs vdWk njhFj - 2 Ir
Nrhej jdkqgfs fThuk=z cocNyhfqfs vdWk miuoffggLfidwd. ,1tfs Fiwej
nfhjieny kwk cUF egiyaidg ngwUggdld> Fiwthd madahfFk MwwiyAk
ngwWss nkdikahd cNyhfgfs MFk. , 1tfs mjf idjjwidg ngwUffdwd
NkY k madirNrhkgfi s CUthfFfded > JJdkqfs mjiF vyfluhd
Nehkidjd i kiaAk kwWk jrRIhy ewjjind VwgLjJk jdikasdAk ngwwUffdwd.
,JJdkgfsd g=zGFfuisg gw mLjjLJJ ghlggFjifsiyy tihthf gbgNghk.

njhFjr -13 Kjy 18 tiuvayhd jdkgfs p-njhFj jdkgfs myyJd
gujierjiydt jdkgfs vdwioffggLfidwd. ,jjdkgfsid nghdthd ntsFSIL
vyTlund miukgG ns?2 |, np6 MFk. 16 kwWk 17 k njhFj jdkqgfs KiwNa
rhynfh[dfs kwwk ~hy[dfs vdwioffgglfidwd. 18 k njhFjij jdkqfs
KOikahf euggggll ,izjw $IL vyffFluhd mikggid (ns? np®) ngwWssd.
, 1tfs kej thAffs (inert gases) myyJd caha thAffs (noble gases) vd
muoffggLfidwd. p-njhFj) jdkgfs mjifkhd vjhfFw vyFfluhdfthjdik
kjigeFisg ngwWwssd. snjhFj jdkgfist fhlbYk ,twd madahfFk Mwwy
kjigG myifk. , itfs ngUkghYk rfggm=gGr Nrhkgfis cUthfFfidwd. NkYk

, 1tfs cUthfFk gyNtW Nrhkgfsyy xdWfFk Nkwgll MTn[Ndww eryfs
fhzggprdwd

njhFj1 -3 Kjy 12 tivay css jdkqgfs d njhFjj jdkgfs myyJ
. 1leiyj jdkgfs vdw mioffggLfidwd. ,jjdkgfsid nghdthd ,1=zjw S$IL
vyfluhd miukgG nst2? , (n-1) d*0© MFk. ,jjdkqgfSk xdwwFk Nkwgll KkhWglLk
MFfr[Ndww eiyfisg ngwssd. ,itfs madr Nrhkgfs> frgga=gGr
Nrhkgfs kwWk <jy rfggm=g6r Nrhkqfis cUthfFk jdikaidg ngwwssd.
, 1tfs m=zifNfhit , ilntsr Nrhkgfs (interstitial compounds) kwWk <cNyhff
Tfyitfis cUthfFhdwd. ,twwd cNyhff fyitfs gidATHFshfTk nrayglLk
jJdikasdg ngwssd. ,ej jdkqgfs mjif cUFeiyira ngwwUggJdld ntggk
kwWk kdrhujij edF FljJk FljjifshfTk nraygLfidwd.

yhej idLfs (4f1-14 5d%! | 6s2) kwWk MFfbidLFfs (514, 6d%2, 7s2 ) Mfiad f-
njhFj1 jJdkgfs vdwroffggLfidwd. ,jjifa jdkqfs cNyhfj jdikardAk
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mjf cUF eiyaidAk nfhzlLssd. ,twwd Nrhkgfs ngUkghYk ewKrlanmt.
, JJdkgfSk khwgll Mfr ] [Ndw eryfisg ngwwssd.

milti=z 3llnjhFjfs)yy css jdkqgfsid
nghJdthd ntsfSIL vyfluhd mikgG

35. Mthjjd g=z6Gfs)yy fh=zggLk Mthjjdj njhlhG

KddNu tthjJdssthWw jdkgfsid mZ vz mjfhfFk Nghd. mtwwd
vyflund mikggy fh=zggLk Mthjjdj jdikayadg Nghy> jdkqgfsid ,aw kwWk
Ntjig g=zGFfs)Yk Mthjjdj jdik fh=zggLfwd. ,gghlggFpayy gdtUk g=zGFfsy
fh=zggLk Mthjjdj jdikaysd ehk fwNghk.

1. mZ Muk
mad; Muk
. madiahfFk vdjhyg ( Mwwy)
. vyfluhd ehllk (vyfluhd VwFk vdjhyq)
. vyfluhd fth jdik

351 mZ Muk

xU mZtild mZ Muk vdgd mjd mZffutd ikajjwFk ,1=zjw
vyfluhd css ntsif$SlbwFk , i INaahd Jjuk vd tiuaWffggLfiwd.

xU jJdijj mZtd Mujjisd Neubahf mstl ,ayhd. kej tThAFFiISs]
Jthj» toffkhf mZ Muk vdgd njhihGala mZfFfSthRilNa fth=zgglLk
gi=zggd jJdikaiidg nghwWjJd rfggai=zgé Muk myyd cNyhf MujjndfF
FwggLfHdwJ.

mZ Muk
rfgg i zgGé Muk

XWEW rfgg i =Zgghy g1 zffgglLss ,uzL XJ mZffsd
MZTFFUFFSTF , 1 INaahd njhiytd ghjiasT rfggm =gG Muk

vdwioffggLfwd. mZFfFfUFFSTF , ilggll njhiyT x Tjh tskG tisT
Matid %yk f=zlwaggLfwJ.

d= mZffugrl Jjuk
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d
r= —
2

3.1.mZ kwwWk rfgga =zgG Muk.

vLjIFFhiIL
Nrhjid %yk fzlwaggll Cl; %yfdwd mZFFfUubgial Jjuk 1.98 A

FNshhdid rfgg i =zgG Muk

rfggi zgé cUthyjyhdd mZ Mhgllhyfs NkwnghUedjiy cssliffiad.
NkYk ,J mZFFUFFSTF |, ilNaahdj njhiytgidf Fiwffwd. vdNt
rfgggs zgé6 Muk vdgd c=zikahd mZ Mujjind gl vgNghdk Firwthd
kjiggadg ngwUTFk.

Jdjj xU mZtd rfggi=gé Mujjiid> ,U Ntwgll A kwwk B Mfa
MZTFFSThiINa css mZffutbrl JjjjiyUedk fz=zfhlyhk. ,jwF —Ffh
kwWk JBtdrd Kdnkhoej vsijikahd Kiw gdtUkhw.

,gF Xa kwWk Xg vdgd KiwNa /ghyi)g mstlby A kwk B Mfiatwd

vyfluhd fehjdik kjgGfshFk. ,qF Xa>Xs kwWk Mujjid mstL
Nrhjaid %yk TFz=zlwaggll duc kjigghd 128 v ,Ued i1 lhu[dd

rfgg i =zgG Mujjiid ehk F=zFFLNthk. FNshhdid rfgg s =gG Muk 0.99 /ghyiq
mstlby> FNshhd kwWk § " lu[d Mfhatwd vyflund TFTthjdik KjigGfs
KiwNa 3 kwWk 21 MFK.
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CNyhFf Muk

neUgft nghjied mikedss cNyhfg gbfjjyy mUFUNF mikedss ,U
cNyhf mZffSTtF  ,nlgglljy njhaytid rhghypjasT cNyhf Muk vd
truvawffggLfiwd.

vLjJFFrhlIhP ghku (copper) cNyhfFjjiy> mLjjLJI mUNF miakedss jhku

(copper) mZFFSTF , nlgghly njhayT 25 . vdNt jhkujjid (copper) Nyhf

Muk ? =1.28

cNyhfg gbfjjid> myF $lbd esjjiidg gadglLjjr cNyhf Mujjind
f=zfhl ,aYk Xll-k tFggd jil esyik ghljjiy ,J gwa ththd f=fflbid
eqfs fwghfs.

mZ Mujjry fhzgglLk Mthjjdj njhlhG
thiray VwgLk khwghL (Variation in Periods)

xU thiray nryYk Nghd mZ Muk Fiwfwd. xU thiray ,lkUeJd
tykhfr nryYk Nghd ,izjw vyFflundfs xNu $lby NrhiffggLfidwd. mNj
Neuj Jry mZffuty NrhffggLk  GNuhl lhd® mZffutd kdjdikasnd
mjyfhggdld ,1zjw vyfluhdfSTFk mZffutwFk , 1lINaahd fthrn
tirartdAk myfirfidwd. vdN© thiray nryYkNghd mZ Muk Fiwfwd.

nraYW mZffU kdRik (effective nuclear charge)

vyFfluhdfSTFk mZffutwFk ,1lNa ei1y kddjay Ffthrn tirf
fh=zggLfwd. ,FFthrn ©ir klILk myyhky> vyfluhdfSThiINa tiyfF tirAk
fh=zggLfwd. cs$lby fh=zggbk vyflundfSfFk ,izjw $lby css
vyFluhdFSTFk ,ilNaahd ,ejJ tyfF tirad tisthP ntsfFfSlby css
, I Z W vyfluhdfs kJ» mZffutdhy nryjjoglLk fthrr qir
FawffggLidwd. vdNt> cl$lby css vyflihdfs mZffUtwFk , 1zjw
vyTluhdFSTFk , iINa xU jiiu Nghy nraygLfwd. ,ttisT jiaukiwge ©isT
(screening effect) vdwioffggLfwd. ntsF$lby css ,izjw vyFluhdfshy

czuggLk efu mZffU kidRik nraYW mZffU kdRik (effective nuclear charge)
vdw i offggLfidwd. nraYW mZffU kdRikahdJ gdtUk rkdghllhy NjhuhakhF
T=zThlggLfwd.
Z nraYWw =Z-S
,gF Z vdgd mZ vz kwWk S vdgJd jJimukmawgG khwyr ,kkhwyrsaf fNo
vthffgglLss> JNyllh ©jfisg gadglLjj f=zfhlyhk
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gb 1

Kjyiy nfhLffggll mZtd vyfluhnd mikggad vOjJTk gwF ns kwWk np
Mhglllhyfis XxNu njhFgplahfTk gw Mhglhhyfis xNu njhFjlahfTk gw
Mhgllhyfis jJd) njhFjifshfTk gdtUk mikggy vOjTk.

(1s) (2s, 2p) (3s, 3p) (3d) (4s, 4p) (4d) (4f) (5s, 5p)...

gb 2

nraYW mZffU kdRik f=zlwa Nt=zba vyflund mikedss njhFjaind
,dk Ffz=zlwaTk ,jwF tygewk mikedss njhFjifsyy fh=zggLk vyfluhdfs
JioiukiwgG taistwF fhuzkhf miktjyny.

,dk fT=zlwaggll njhFjjlay (n vdw vOjjhy FwffggLfwJd.) css
vyTluhdfs xtnthdWk 035 myF mZffU kdRikia kiwffidwd. vdDk 1s
vyTluhdfSTF , jd kjigé 0.30 myF MFk.

gb 3- cl$lbYss vyflundfsid kiwjjy.
nraYW mZffUu kdRik f=zlwaggl Nt=zba vyflihd s myyd p
MhgilThyry , Uejhy»

i. (n) njhFjlay css xtnthU vyfluhdfSk 08 myF mZffU
kidRikasind kiwfFfdwd.

(n-2) njhFj) myyd mjid ulfFiwthd (n3) (n4) Nghdw njhFjifs)yy css
xtnthU vyfluhDk KOirkahf kawffidwd. mjhtd 1 myF mZffUu kd
Rikand kswfFhdwd.

nraYW mZffU kdRik f=lwaggl Nt=ba vyfluhd d myyJ f
Mhglllhyry ,Ueghyy mej vyfluhd mikedss njhFjifF ,Igewk css

njhFjifsyy th=zgglLk vyfluhdfs 1 myF mZffU kdRikasd kiwffdwd.

gb 4
midjJ vyfluhdfsd jimukiwgé tisT Kkjigcfsid $Ljy kiwjjy khwyy
‘s’ 1j jufidwd.
mlilti= 312 cl$lbYss vyflundfsid jiaukiaiwgG
asT JNyllh gjfs.

vyflund | nra¥YW mZffU kdRik nraYW mZffuU

njhFjj f=zlwaggl Nt=ba kdRik f=lwaggl
vyfluhd (s myyJd p Nt=zba vyfluhd (d
Mhgillhyry. , Uejhy) MhgiLThyry, , Uejhy)

0.35 (0.30 - 1s 0.35
vy TluhDfF)

0.85 1.00
1.00 1.00

vLjIFFhIL:
JINfdbajjy css 3dvyfluhd kwWk 4s vy fluhdid kjhd nraYW mZ+ffU

kdRikad Kkjggidf f=zffLjiy ehk tsFANthk. JNFdbajjid vyFluhd
mikgG 1s2, 252, 2p6, 3s2, 3ps, 42, 3, , jid gdtUKhW khwwia i KFFyhk,
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mjnjhFjary,
Th=zggLk

vy flundfsid
vzziFif

‘s’ kKjiggwF
xtnthU
vy Tflundfsid
gqfsigG

‘s”_KjiggwF
_ Fwggll
njhFjlaly, css
vyfluhdfsid,
gqfsig6

1

0.35

0.35

9

0.85

7.65

10

1

10.00

Sd kjiG

18.00

Z nraYWw =Z-S mjht‘] Z nraYWw =21-18 / Z nraYWw =3
3d vyflund kjhd nraYW mZffU kdRikaiandf f=ffiLjy

mjnjhFjiary,
Th=zggLk

vy fluhdfsid
vzZIFif

‘s’ kjiggwF
xtnthU
vy fluhdid
gqfsigG

‘s’ kjiggwF
_ Fwggll
njhFjayy, css
vyfluhdfsid,
gqfsig6

(n)

0

0.35

0

(n-1)&
kwwi €

18

1

18

Sd kjiG

18

/ Z raYw = Z = S i.e. = 21'18 / Z nraYw :3
i

mlilti =z §.l3 ,uzlhk thir jdkgfsid mZ Muk (rfggi=gG Muk)

Jdkk nraYW mZffuU

kidR 1 k

rfgg i =zgG
Muk

Li3 1.30 167
Be4 1.95 112
Cs 2.60 87
N7 3.25 67
Os 3.25 56
Fo 4.55 48
5.85 38"
*th=zIhthy ] Muk
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njhFjjary, VwgLk khWghLfs: (variation in group)

jdk thir mliltizay xU njhFjayy NkyUed fohf mZ Muk
mjFhfidwd. XU njhFjiary NkyiUed Tfohfr nryYk Nghd> Gjighfr NrhffggLk
, 1Zjw vyFflundfs ,l1k ngWk nghUIL Gjla $Lfs cUthffggLfidwd. ,jd
fhuzkhf mZffutd ikajjwFk ,izjw vyfluhdfs fhzggLk ntsFSlbwFk
, 1INaahd njhayT mjfiffidwd. xU njhFjlarty fhu cNyhfgfsid mZ Mugfsid
khWwghL gdtUKkhW.

milti= 314 njhF]j) -1 jdkgfsid rfgg=gG
Mugfs)jd khWghLfs

Jdikk >, I ZJWw rfgg s =zgG

vyTluhd Muk (A)
fh=gglLk

ntsfHL
L (n=2) 1.34
M (n=3) 1.54
N (n=4) 1.96
O (n=5) 2.11
P(n=6) 2.25

35.2. mad) Muk

xU madad mZffutd i1kajjwFk mttadad vyfluhd jJusKfiy
(election cloud) kJ mjd mZffuthy fTthrn tiraad nrYjj ,aYk JjujjwFk
, 1layhd njhayT mad, Muk vd truaWffggLfwd. Neuad) kwWk vjuad
mfiatwvwwF , i INaahd madi ,ilj njhiytusdf nfh=zL ghyig Kiwggbh xwiw
kdRi kAl la gbfgfsd madi Mugfis F=fflyhk

gbt myFf$lby fh=zggLk madifs Nfhs tbtKilait vd ghyiqg fUjdh
NkYk mitfs xdawnahdW njhlLf nfh=zbUggjhfTk FfUjidhh. vdN©

»,gF d vdgJd Neh mad; C+d mZffUutwFk vjhmad; A- d mZffUutwFk
, 1INaahdj njhiyT MFk. kwk Mfiad KiwNa Neh kwWk vjh madfsid
MuqgfshFk.

NkYk kej thAFFsid vyFluhd mikggid (vLjIFFIIhF NatkwWk F-
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madifs 1s? 2s?, 2pé vyFluhd mikggadg ngwwssd) ngwWss madifsid Mukhdd»
mttadfs kJ mZffuthy nrYjjggLk nraYW mZffUkdRikfF vjhthjjy
mi KAK. mjhtDp

ravw VAQI nraYW mZffU kdRikfFr rkk. Z v =Z-S
3) My tFfT.

rkdghL (1) kwWwk (4) 13 jhggyd %yk rct kwWk ra- kjigGFisg ngw
,aYk NaF gbfjjiYss Na* kwk F madfsd Mugfist f=zffLtjd %yk
,kKiwaiid ehk tisffyhk. NaF gbfjjid mad) ,ilj njhiyT 231 pm MFKk.
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35.3. madiahfFk Mwwy,
mb Mwwy eiyay (rWk Mwwy eiyay - ground state) css elLeiyjjdik
cila jdjj thA egiy mZ xdwd ,izjw S$SlbylUed ,yFthf
gazffgglLss xU vyfluhid efFgjwF Njstggbk Frwejglr Mwwy
madiahfFk Mwwy vdggLk. ,J kjmoll myyJd eV vdw myfthy FwgglggLfidwJ.
Mg +I1E1 ®M*g +1le€
,gF IEivdgd Kjyhtd madiahftFk Mwwiyf FwggLfwd.
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mLjjLJj madahfFk MwwyFfs (Successive ionization energies)

XU xwiw NehkdRikAila madayUed> xU vyFfluhid efFtjwF
Nj stggL,k Fiwejglr Mwwy ,u=zlhk madahfFk Mwwy vdggLk. ,J gdtUk
rkdghl Ihy FwgglggLfwd.

Mtg +1E2 ® M2t +1e

> 1Jg NghyN® ehk %dwhk> ehdfhk madiahfFk Mwwyfis tiuvaWffyhk.

xU Nehkid RikArla maday fth=zggLk vyfluhdfsid vzzfifahdd
mjd eLemy mZtlyy Th=zggLk vyfluihdfsd vzz=zfifia tl Fiwthf
,UejNghjiYk mitfsid mZffU kdRik rkkhf ,UfFk vdnt NehkidRikAmla
madiaad nraYW mZffUuftthrr tarahdJd> njhihGala eLegiy mZtd nraYW
Tthrn irard gl mjfk vdNt njhlhrrahd madiahfFk Mwwyid kjigefs»
vgNghJdk gdtUk Vwthiray mikfdwd.

IE1 < IEx; < IE3 <
madiahfFk Mwwyly, fh=zgglLk Mthjjdj jdik

madjahfFk Mwwy> xU ny tjtyfFFfisj jthjJd nghdthf xU thiray
mjfhfhidwd. KddNu tohjjthWw xU thiray ,lkUed tykhfr nryYk Nghd
, 1Zjw vyflundfs xNu $lby NrhffggLk emyay mZffutyy GNuhllhdfs
NrhffggLfidwd. , €tthW njhlhrrpahf mZffutd kdRik mjifhggjhy> , 1zjw
vyfluhdfs k_]hd fthrrp ©wirAk mjyfhfFidwd. NkYk , izZzjw vyfluhld eff
Nj 1 tggLk Mwwy mjifhggjhy madm@ahfFk MwwYk mjj fhfprJ

,uzlhk thir jdkgfsd madahfFk Mwwyyy VwgLk khWghLfis ehk
TUINEhk. mZ vzzwF vjuhd madahfFk Mwwy kjiggd tiuglk fNo
nfhLTfgglLssJ.

gdtUk tiugljjly madahfFk Mwwyid toffkhd njhlhgy ,U khwghLfs
Tth=zggLfidwd. nghyiajjindf ThlbYk Nghuhd mjifkhd mZffU kd Rikaidg
ngwwuUggjghy> Nghuhdid madiahfFk Mwwy kjigG mjifk vd vjhghhFfggLfiwJ.
Mdhy vjhghhjJYTF Ku=zhf nghylak kwWk Nghuhd mZffsid madahfFk
Mwwyfs KiwNa 899 kwWk 800 kjmol! MFk.

nghylak KOtJk euggggll 2s Mhgllhiyg ngwWssjhy> gFjlasT euggggll
,1Zjw $L vyFluhd mikgig ngwwss (252 2pl) NghuhadF FhlbYk mjF msT
enygGjjdik cilad.

Jdkgfsid madiahfFk Mwwyry VwglLk khWghL

Mk Mwwy emyay> nghyiak (Z= 4) 1s2 2s2 vyfluhd mikggadAk> Nghuhd
(Z=5) 1s22s2 2pt  vdw vyTfluhd murkgg s dAk ngwWssd.
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,1Jg NghyNt> 1s?2 252 2p3 vyfluhd miakggadg ngwwss iwelufdd
madiahfFk Mwwy> (1402 kjmol?) 1s? 25?2 2p4  vdw vyfluhd mikggadg ngwwss
Mfrn[dd madahfFk Mwwy> (1314 kjmol?l) kjigigfF FhlbYk mjyfk. VvVnddy
rhighprasT euggggll vyfluhd mikgc mjif eiygGy jdikAmlad Mjyhy
felufdd 2p Mhgllhyiywled xU vyFluhid efFgjwF mjif  Mwwy
Nj s tggLfwd. Mdhyy Mfri[dd 2p Mhgllhyy css xU vyfluhid efFtjhy
mJ rhghjiasT euggggll eayahd vyfluhd miukggadg ngWwfwd. ,jd tisthf
selu[NdhL xggLk Nghd MTfri[dwy 2 p vyfluhid efFtJd vsjjhfwd.

njhFjayy, VwgLk Mthjjd khWghLfs

xU njhFjasty NkyiUed Tohfr nryYk Nghd madiahfFk Mwwy Frwfwd.
njhFjlasy NkylUed tUk Nghd. ,izjw vyflundfs Gjla $Slby Nrhfidwd.
mZffUtwFk ,1zjw vyfluhdfSTFk ,1lNaahdj njhayT mjfhFhdwd.
vdNt ,izjw vyfluhdfs kjhd mZffutd fTthrn ©ir Fiwhdwd. ,jd
Thuzkhf xU njhFpayy NkyjUed fNo nryYk Nghd madiahfFk Mwwy Frwfwd.

MadiahfFk Mwwy, kwwWwk kiwjjy tiasT

XU njhFjjasy NkyiUed fohf nryYk Nghd> cl$lby css vyfluhdfsd
vzziFift mjfhfFidwd. ,jd fhuzkhf cl$lby css vyflundfSTFk , 1zjw
vyFfluhdFfSTFk , ilNaahd tyfF t©irAk mjfhfFidwd. mjhtd csS$lby
css vyflihdfsd kiwjjy tisT mjyfhggydhyy mZfFFfutdhy ,1zZzjw
vyfluhdfs kJ nrYjjggLk fthrn twir Fiwfwd. vdNt madi@ahfFk MwwYk
Fiwfwd. madahfFk Mwwyid ,jjifa Nghfhisd fhu cNyhfgfis
vLjIFFhl IhfFF nfh=zL ehk Ghed nfhsNthk.

madjahfFk Mwwypy, VwgLk khWghLfs,

354. vyFfluhd ehllk
mb Mwwy eliyay css XU jdijj elLeiyjjdik cila thAgiy mZ
xdwd , izjw $lby xU vyfluhiad NrhjJd mjd vjh madiia cUthfFk NghJ
ntsiggLk Mwwy ( kej thAfFisg nghUjj tiruvayy Njitggbk Mwwy) vyfluhd
ehllk vdggLk. ,J kjmollvdw mythy FwgglggLfwJ.
A+le ®A +Ea

xU thiray VwgLk vyfluhd ehlljjid khWghLfs

madiahfFk Mwwyyy Th=zggLtijg NghdW vyfluhd ehlljjry ruhd khwwk
fh=zggLtjiyiy. xU thiray. fhu cNyhfjjiyiued ~hy[dfis Nehffir nryYk
NghJd> nghdthf vyfluhd ehllk mjfhffiidwd mjhtJd ntsiggbk Mwwyid KkjigG
mjFkhf ,UFfFk. mZtid cUtsT rwihtdk mZffU kdRik mjrfhiggINk
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. JWF fhuzkhFk. vdiDk nghyjak (1s?2s?) welu[d (1s? 2s? 2p%) Nghdw jdikgfsyy
xU vyfluhd Nrhffgglk eiyay mtwd mjjif eiygcjjdikAila vyfluhd
mikgG ,offggLk ey VwgLk. vdNt ,jjifa jdkqfs Vwjjho G[[ia vyfluhd
ehll kjpggpldg ngwWssd.

Jdkqgfsid vyfluhd ehlljjry VwgLk khWghLFfs.

kej thAffs ns?2 |, np® vdw KOtJIk euggggll emyahd vyfluhd
mikggidg ngwwssd. vdNt SLjyhF Xh vyFluhid Nrhjjy rhjfkhdjyy. NkYk
meeffotwF mjf Mwwy NjatgglLk ns?2, npé® vdw vyfluhd mikggadg ngwwss
~hy[dfs vsjiy xU vyfluhid vwwfnfh=zL eiyahd nsz |, np® vyFfluhd
mikggid ngWwtjhyr xtnthU thiraYk ~hy[dfs mjf vyFluhd ehll
kjiggadg ( mpF vhFw kjigcFs) ngwwssd.

xU njhFjiay, VwgLk vy Ffluhd enhlljjid khwWghLfs

XU njhFjlasy NkyiUed fohf tUkNghd nghdthf vyfluhd ehlljjid kjigG
Fiwfwd mZgUkd kwwk cs$lby css vyflihdfsid jiukiwgé t©isT
Mfiagt mjifhigg\Ny ,JwFF fThu=zkhFk. vdDk Mfr[d kwWk G@hd Mfad
KiwNa rygh kwWk FNshhadf fhlbYk Fiwthd vyfluhd ehllkjpgg 1dg
ngwwssd. Mfr[d kwWk G@hdid cUtsT xggllstlyy rnwaJd. vdNt mitfs
mjif vyFfluhd milhjjiiaf nfh=zlLssd. NkYk NrhffggLk $Ljy vyfluhd

MTfrn[d kwwk G@hdy 2p Mhgllhyryy nrdW NruNt=zLk. ,ej 2p MhgllhyhdJd

rygh kwWk FNshhidid 3p MhgllhYld xggLk Nghd neUffkhd miukggadg
ngwwssJd. vdNt Mfrn[d kwwk G@hdhdd KiwNa mitfs ,lk ngwWss
nghFjlasy mLjJJ css jdkqfshd rygh kwWk FNshhadf fhlbYk Fiwthd
vyfluhd ehllk kjiggadg ngwwssd.

~hy[d njhFjjayy VwgLk vyfluhd ehlljjid khwghL

355 vyfluhd fthjdik

21| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




rfgg i =zgghy gi=zffgglLss %yfHwy css xU mZthdDP rfggplzggpy
gqfilgglLss vyflund ,i1zaindj jdid Nehffi xgglL msty fTtUk g=G
vyfluhd Fthjdik vdgng

vyfluihd fthjdik xU msuljjff g=zG myy vdDk ,kkjggidf
f=zfhHl gyNtWw mstlL Kiwfs cssd mjyy xU Kiw /ghypq vdgtuhy
cuthffgglld. mth 1  hu[d kwk G@hDfF KiwNa 21 kwWk 40 vdw
kjigGfois vyflund ehll Kkjig6fs vd vLijnfthhh. ,jdbggilasy gw
JdkgfSTF gdtUk thagghlbadg gadglLjjpr vyfluhd ehll  KjgGFaisTt
T=z lwayhk.

,OF Eps, Ean kwWk Egs Mfiad KiwNa AB, A; (A-A) kwWk B, (B-B) Mfia
%y FfIWFfs gi=gG gsT Mwwyfs MFk.

nfhLffggll vej xU jdkjjd vyfluhd ehlljjd kjigGk khwyayy. ,jd
kjigéG mjjdkk vjjdkjJld rfggia=gghy gi=ffgglLssJd vdgjidg nghWjJ
mikAKk. gi=zggd jdikaiadj jhkhdiggjry vyfluhd fth jdik kjigcfs Kffa
gqfhwwHdwd.

xU thiray vyflund fthjdikay VwgLk khwghL.

,IkiUed tykhfr nryYk Nghd nghdthf vyflund Ffth jJdik KjigG
mjFhfidwd. KddNu tthjdssthww xU thiray mZffUutwFk , 1zZzjw
vyTfluhdfSTFk , iINaahd fTthrry ©ir mjfhggjhy mZ Muk Fiwfwd. vdN®
gghlgglLss vyflundfis ftUk jdik myfhFfwd. , jd fhu=zkhf xU thiray
vyfluhd fthjd ik mjrfFidwd.

;,uzlhk thiray vyfluhd fthjdikay VwgLk khwghLfs

ghyig mstiL Kiwayy, jdkqgfsid vyflund fthjdiak
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xU njhFjiay, vyflund fthjdiakay VwgLk khWghLfs

xU njhFjlasy NkyUed fohf tUk Nghd vyflund TfFethydik KkjigG
nghdthff Fawfwd. njhFjiary NkyiUed TNo tUkNghd mZ Muk mjyfhFfwd.
,1Zjw vyfluhdfs kI mZffU nrYjJdk Fthrrn tir Fiwfwd. vdN®
vyflund fthjdakAk Friwfwd.

kej thAffsid vyfluhd fthjdik Kkjigé GJ[ak vd vLjJIF nfhssgglLfwd.
s— njhFj jJdkqgfsd vyfluhdfth jdik Kjigé vjhghhFFggLtJ Nghy njhFjlary
Fiwfwd. 13 kwwk 14 Mk njhFj jdkqgfisj juhjd gw p njhFjj jdkqgfs
V%Wghrllffgét\] NghdW njhFjjany vyFfluhd Fth jJdik Fiwak NghfFfiidf
nfh=zLssd.

jdkqgfsid vyfluhd fthjdiakay VwgLk khwghLfs

NtJigg=zGFsid Mthyjdj njhlhG (Periodic trends in chemical properties)

mZ Muk madiahfFk Mwwy> vyfluhd ehllk kwWk vyfluhd fth jdik
Nghdw ,awg=zGfsid Mthjjdj jdikand ,Jtiau ehk FfwwweNjhk. ,jJld
Ntjigg=zGfshd> tidjjwd> , izjwd kwwk MFn[Ndww eiy KjyadTk xU
Fwggll mstwF Mthjjdj njhlhgadf nfh=zlLssd.

,gghlggFjlanyy ehk ,izjwdy (MTFr[Ndww eiay) fh=zggLk Mthjjdj
nghlhga dAk ,u=zlhk thir jdkqfsid Ku=zgll g=zGFfisAk (Y%oaytllj njhlhG)
RUTFkhT trthjigNghk.

- 1Zjwd myyJd MTrn[Ndww ey

xU mZtd ,izjwd vdgd 1 Wu[DId xggLk Nghd mttZztd
, izaf$ba jwd vdggLk. nghdthf ,J ,izjw $lby css vyfluhdfsd
vzzifit myyd vibyuUed mej vyfluihdfsd vzzfifaidf fojJ vtlL
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tUk vzzififahFk ,1zjwDfF gjivhf MFfrn[Ndw ernyardf FwgglLtJd
vsiikahdjhf ,UFFk.

. 1Zjwd myyd Mfn[Ndww eiyayy fhzgglk Mthjjdj jdik

xU mZtud ,izjwd vdgd mjd ,i=zjw $lby fh=zggLk vyflundfsd
vzzfifaidg nghUjd mikfwd. XU njhFplaay css jdkqgfsy ,i1zjw
vyfluhdfsid vzzFif rkk vdgjhy> myfglrkhd , izjwd vdgd khwhky mNj
kKjiggadg ngwUfFk. vdDk xU thiray ,izjw vyfluindfsd vzzifif

mjrFhggjhy , 81 ZjwDk mjfhFRidwd.
, 1 Zjwd)y VwgLk khWghL

fhu cNyhfFgfs ( njhFj) 1) nghiFj) 15

Jdikk > IZJWw . 1Zjwd > IZJW
$lbYss $lbYss
vy Tluhdfsd, vy Tluhdfsid,
vzZiIfif vzzifif

Li
Na
K
Rb
Cs
Fr

. iZjwdyy, VwgLk khwghL (Kjy;
Jdkk Li Be

» B Z JW 1 2
$lbYss

vy fluhdfsd
vzZIFif

, 1Zjwd
(, iZzaf$ba
Jwd)

NkYk ny jdkgfs khwghk MFTrn[Ndww emyfist nfh=zlLssd.
vLjIFFhlIhf njhFj) 15 vy css jdkqfs 5 , 1 zfw vyfluhdfis ngwUejhYk>
mtwwy ngUkghyhd jdkgfs 3 kwwk 5 Mfia ,U ,izjwdfisg ngwWssd.
, 1 jJogNghyNt ,ilgiy JjdkgfSk cs ,ileiyj JdkgfSk khwglLk
MFr[Ndww eliyFisg ngwUFfdwd.

;,uzlhk thir jdkqgfsid Kuzgll g=Gfs

XNu njhFjlasy css jdkgfs xNu khjihwahd ,aw kwWk Ntjig g=zGFisg
ngwWssd. vdDk xtnthU njhFjiailYk css Kjy jdkkhdd mjjdkk
, Ikngwwss njhFjlasy css gw jJdkgfsid g=GfsylUed ny Kuzgll
g=zGFisg ngwUFfRdwd. cjhuzkh® Fhu kwWk Fhuk= cNyhfqfs nghdthf
madir Nrhkgfis cUthfFk jdikassdg ngwwssd. khwhf vyijjpiak kwWk
nghylak Mflad mjifmstyy rfggi=g6r Nrhkgfis cUthfFhdwd. ,u=zlhk
thiray css jdkgqfs mtwd , izjw $lby nkhjjk ehdF Mhgllhyfis (2s
kwwk 2p) kILk ngwwUffidwd. vdNt mtwwd mjifglr rfggea=gG ,i=zjwd 4.
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Mdhy mLjjLJJ thirfsy css jdkgfs jqfsd ,izjw Slby mjf
Mhgllhyfisg ngwwssd. vdNt cah ,i1zjwd KkjJogGFisg ngwWwssd.
vLjITFFhl Ihf Nghuhd BFs TAk kwWk mYkdiak AlFs 1Ak cUthfFfidwd.

%aytllj njhlhG

jdk thir mlltizay %iytullkhfr nryYk Nghd> ,uzlhk kwWk
%dwhk thiray css jJdkgfs ny gz=zG6fsy xjJf fTh=zggLfidwd. xU
njhFjlazy fh=zgglLk jdkgfSfTfialINa ehk fhZk g=zGFisg NghdW mjif msty
xwWikj Jjdik Ffh=zgglhollhYk $1 gdtUk Jjdk ,izfsyy ,99=6
Fwggljjff msty cssJ.

%1y tlljjiy mikedss jdkgfsid g=zGfSTthilNa fh=zggLk xwWikj
jdik %ay tllj njhlhG vdwroffggLfiwJ.

Mthjjd njhihck Ntjidj jwDk.

KddNu fwwwejthW> jdkqgfsid ,aw kwWk Ntjig g=zGfs mitfsd
, 1Zjw $SL vyfluhd miukggadg nghUjd mikfwd. jdk thir mliltizay
,1JGwk css jdkgfs Fiwthd madiahfFk Mwwiyg ngwUffidwd. NkYk
vsijiy ,1zZzjw vyfluihdfis ,ofFk jJdikaandAk ngwssd. jdk thir
mlltlzapd> tyJd Gwijy fhzgng Jjdkgfs mjyf vyflund fth jdikaridg
ngwuggjhy mitfs vs)yy vyflihdfis VwFk ,aygidg ngwwssd. ,jd

gistht jdk thir miltizay ,U gffgfs)Yk mikeJss jdkgfs eLtiyy
css jJdkgfNshL xggLkNghd mjif tpld_]_]ledg ngwssd. khwhf kej thAffs
KOtJk euggggll vyfluhd mikggidg ngwUggjhy mitfs vyFfluihdfis
VwgNjh ,oggNjh ,ymy. vdNt mitfs vjjifa NgjgidfsYk ,ayghf

<Lthpr|y

madiahfFk Mwwyhdd> cNyhfj jdikAld Neubahf nghihGgLjjf
$bajhFk. NkYk jdk thir mlltizad ,1J36wjjid foggFjlaay cCss
jdkqgfs Fiwthd madiafFk Mwwiyg ngwwssjhy mitfs cNyhfj
jdikasdg ngwWssd. kwhf tyJd Gwjjid NkwgFplalyy css jdkgfs mjyif
madiahfFk Mwwiyg ngwWssjhy mitfs mNyhfj jdekasdg ngwWwssd.

jdk thar mlltizad ,U GwgfsiYk css jdkgfshy cUthffggLk
Nrhkgfsid ,aygid ehk Maed mwNthk. fhu cNyhfgfs kwWk ~hy[dfs
MFfr[DId tidGhed mitfsd MfirLfisj jufidwd.

4 Na+ O2 — 2 Na;O
2Cl,+7 O, — 2 Cl,0y

Nrhbak MFirL eUld widglb tyiik kff fhukhd  Nrhbak

i luhfFaJelj jufwd. ,J3 xU fu MFiJL MFk. khwhf CIbO; eUld tyidglL
tyiik kff mkykhd nghFNshhif mkyjjpad jufwd. vdN\e ,J xU mky
MTi ] IhFk

Na20 + H2.0 — 2NaOH (fhuk)
Cl207 + H20 — 2 HCIO4 imkiy k)
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vkt jdk thir mlltizad ,U GwgfsiYk css jdkqgfs
Jihghhj ggbNa nttNtW g=zGFisg ngwWssd.

XU njhFjiary NkyiJed Tfohfr nryYk Nghd> madiahfFk Mwwy Fiwed
nfh=zNl tUFfwJ. NkYk jdkgfsid Nehkid jdikahdd mjfhffidwd. vdNt
,JjJjdkgfsd § " luhfi JLFfs mjf fhuj jdikayjadf nfh=zbUffidwd. ,u=lhk
nghFj; 1~ luhfFirLfsd ,aygid ehk FUINthk.

Be(OH). <hayGjjdik cilad Mg(OH). tyiik Fiwej fhuk Ba(OH). tyiik
kiff fhuk.

nghyiak @ — luhfFi JL mkyk kwWwk fhuk Mfia ,uzLIDk tidGhfidwJd
vdhNt ,J <hayGj jdik cilad.

Be(OH); + HCI — BeCly + 2H20
Be(OH); + 2 NaOH — Na:BeO; + 2H,0
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Chemistry

myF 10 Ntjjg g =gGfs

mwK Tk

ituk fbdjjdik cilad mNj Neujjiy mjd kwnwhU GwNtwW ik tbtkhd
fuhigl kf nkdikahdd. 1~ Wu[d kwwk Mfri[d Mfiad <uZ %yfFBWFshFk
Mdhy kej thAffs XuZ thAffshf cssd. fhugd> FNshuDId , i1z=zed jut
giyay css euld ftyffhjy fthugd nlluhFNshiusl JufwJd. Nrhbak> FNshyDId
, 1Zzed TbdkhdJk gbf eryay cssJk euy vsjjiy FiuAk jdikAirlaJdkhd
Nrhbak FNshiuilj jJUFfwJ.

NkwFzlLss gzGFSTF mk%yfdWfsy fth=zggLk mZffUFF , i INaahd
, i1lalbd jdikNa mbggilahf mikfidwd. NkYk ,ej , ilaLfNs %yfswfsy

css mZffs/madfis gizjJd 1gjjuUft Thu=zkhfTk mirkfdwd. xU

%yfdwy c<css mZffs / madfis giz=zjJd it jurr fhu=khd
MmMZTFFSThi INaahd fturr tharNa Ntjiggs =zgG vdggLfwd.

mZffs xU Fwggl 1 ufijjpy KILNk , 1zed %y fHWfis
cuUthfFfidwd vd? vLjJffhilhf Mfr[d> 1 ~ IWu[DId ,1=zeJd eiuj jJuUfwI
(H2O) NkYk fhugDld ,i1=zAk Nghd fThugDlId ,§i=Ak Nghd Tfhugdil
MFiJilj (COy) jJufwd. eu %yfHwW V' tbtjijg ngwwssJd. Mdhy CO;
NeuNfFhIL tbtikgig ngwWssJd. NkwFzlLssit Nghdw tdhfFSTF tilasff
Ntjig g =zggiaidg gwa nfhsiffs gadgLfidwd. gy M=zLfshf NkkglLjjgglb
Ntjig gi=zggiad tsfTFtjwfhf gadglLjjgglL tUk gyNtW nfhsiffs kwWk
NfhighLfFisg gww ,gghlggFjlarty FfwNghk.

NEtjiggi =ZgG gwa Nfhry:-Yiand mZFKiw

1916y Ntjiggm=zgé gwwa jJuFf ujjahd mZF Kiwahdd Nfhry kwWk
Yiar] Mfia mwtiay mwQufshy Kdnkhoagglld. kej thAffs gw mZffSid
grdGuahy myyJd mujhf ©hidGuAk jdikmag ngwwW kejj jdikAld ,Uggjd
mbggi layy Ntjiggi=zgé cUthjiy ,ttwbay mwQufs mZfidhufs.

KOtJkhf euggggll ntsfHIL vyfFluhd mikggid kej thAffs
ngwuggjhy mitfs mjf eiygGy jdikaamdg mitfs myf einygGj
jdikardg ngwssd vd ,tufs Kdnkhoejdh. kej thAffisj jtujj gw
Jdkgfs jqgfs ntsfSlby css xdW myyd mjwkF Nkwgll vyFfluhdfis
L0y VWWWnfhsSjy myyJd ggfiLjy Mflatwwd %yk enygGy jdikma ngw
Kayfidwd. vLjjffhllh® NaCl cUthjyiy Nrhbak xU vyfluhid ,oggjd %yk

Na* madi cUthfwd. mJ ,ofFk vyfluhid FNshud VwWF nfhzL ClI- mad
cuthfwd. ,jd tisthf ,uzL mZfFSk JgfSfF mMUNF css kej
thAffsid eiyahd vyfluhd mikggidg ngWwfidwd.

,tthw cuthd kwwk madifSthilNaahd kd eiyaay fTturrtgirad

fhuzkhf ,ttadfs gi=zffgglLssd NkYk ,ej fturrn tarahdJd Ntjigga =gG
vd mioffggLfwd Fwgght madiggs =gG vdggLfiwd.
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ielu[d> Mfn[d Nghdw < u Z %yfSWfs)yr mtwd mZFFSTRiEINa
vyTluihdfisg ggfilLfnfhstjd %ykhf eiyahd vyflund mikgéc cuUthfwd
vdw fTUjjpied C. N. Yla] Kdnkhoejhu mZffSthilNaahd Ntjiggs=gG6
kwwWk , 1zedss mZffsd ntsif$lby fth=zggLk vyfluhdfis FwgglLffhll
xU vsja Kiward mtu mwKfgglLjjidhu. mkKiw Yla] Gss) tbtikgg vd
muioffggLfwd. ,k Kiway xU mZtid vOjJ tbt Fwalbidr Rww mtwwd
,1Zjwd vyfluhdfs rwa Gssifs %yk FwjJdffhllggbfwd. Kjy ehdF
vyflundfs mZ Fwalbd ehdF GwKk ehdF Gssifshff FwifggLfidwd.
lejhtd vyfluhdyyUed vyfFlundfs ,ulilfsht FwgglggLfidwd. vLjIfFhllhf
fielufdd vyfluhd miEkgG 1s?2, 2s2, 3p2 ,J 1ed ,izjw vyfFlundfis
ntsifSlby ngwWssJd. ,jd Yia] tbtikgc gdtUkhw

, 1 JONghyN® Fhugd kwWk MTfri[dd Ylar] tbtikggid gdtUkhW vOj

KbAk

Ty ,u=Nl vyfluhdfis , izjw $lby ngwWss ~yajjly Ccss
,U vyTluhdfs> xU ,ulilahff FwgglggLfidwd.

vzk tjp

Ntjigga =96 gwa Nfhry-Yiar ] mZFKiwahdd vzktj) cUthf fhu=khf
mikejJd. xU Ntjig gi=zggy <LgLk midjd mZffsSk jqaqfsd ,izjw
ntsifSlby 8 vyfluhdfisg ngWk tifay JgfSTtFs vyfluhdfis gukhwwk
myyJd gqfL nrad nfthsfidwd.

Ntjigg i zggd tiffs

gizffgglLss mZffSTF ,i1lNa fThzggLk ,i1lalbd jdikaidg
nghWjJ Ntjigga=zggad tifggljj ,aYk rfgga=zgs madggs=zgc Mfad
Ntjogi=zggd ,U ngUk tiffshFke nghdthf cNyhfqfss mNyhfqfsSid
©rdGuAk Nghd madir Nrukgfis cUthfFhdwd. NkYk mNyhfgfsid Nrukgfs)y
rfggas zgG fth=zgglLfidwd.

rfgg i ZgGfs;
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kej thAffisj jtujJ gw midjJI jdkgfSk NrukgfshfNth fh=zggltJ
cqgfsSftFj njuAkh? ,uzL 1 lu[d mZffs ,iztjhy cUthFk 1  lu[d
%yfHwid ehk fUJNthk xtnthU 1  Iu[d mZTk  xtnthU vy fluhdfisg
ngwssd. ,tgU 1 lu[d mZffSk jagfSTfF mUfhikay css kej thAthd
—yajjd vyfluhd mikggidg ngw NtzLnkdyy mitfsfF NkYk xU vyfluhd
jit. .U 1 N[d mZFffSk mits)lk css cyflidfis jgqfSfFs rkkhf
gqulLfnfhstjd %yk ,U 1  Iu[dfSk giyahd vyflund miukggaidg ngWk
vd Yla] fTuUjidhu ,ijgNghyNt> Mfrn[d %yfdway> ,U MFfri[d mZffFSk
jagfsthiiNa ,U vyflund ,ulilfis gqflLf nfhsfidwd. NkYk #welu[d
%y fdwy> Eelu[d mZfFSfhilNa %dwW vyflund ,ulilfs ggfilggLfidwd.
, tthwhf , 1 zAk ,uzL mZFFSthRilNa xdW myyJd mjwF Nkwgll vyfluhd
,ulmlfs rkkhfg gqulgthJhy mlthffpllNa Ntjig gpl ZzgG cUthfwd.
,0g i =ZgG rfggE=gG vdwioffg gLfwd. luf sdg NghdW 1zAk ,U
mZTffSthiINa xNunahU vyflund ,ul |I ggfilggLtjhy mlthffpl INa
xwiw rfgga=zgé cuUuthfwd. ,u=zL mny %dW vyfluhd ,ulilfs ggfilggLk
guiyfsy mitfSthilNa KiwNa ,ul il kwk Kggi=zgGfs cuUthfidwd.

rfgg i zgigf FwjJf fhlLjy Yla] tbtikggfs

,U mZFfFSthilNaahd rfggi=zggad cUtfgglLjypy FwjJFfhiLk
tbhtqfs Yia] tbtikgGfs vdggLfidwd. ,e] tbtikggy , 1 ZAK
mZTFFSThiINa gqgqfilggll ,izjw vyfluihdfs mttZffSthilNa ,ulil
GCssifshfTk (MW Neu NFhIhFTk) gqgfilgglhy gi=ggy <Lghlhj vyfluhdfs
mttZtd kJ jdijj ,ulilfshfTk FwgglgglLfidwd.

nfhLffggll xU NrukjjwP Ylar] tbtikggh
gdgwmw vOj KbAk. eu %yfSwwF Yla] tbt
,ggbeiiyfis ehk Gued nfhsNthk.

d gdtUk gbeiyfisg
n g

kgn voJtjd %yk

1. %yfdwy css mZffFfsd mikggid Fwijy:
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nghJdth® Fiwej vyfluhd ftujdiak cila mZthdJd ikajjy Fwffggl
Nt=zLk. 1  Iu[d kwk G@ud mZffs tbtikggd ,Wj) KidggFjay
Fwffggl Nt=Lk. eu %y fHSWFfhd mZFffsid mikT tbtikgGc gdtUKhW.

2. XU %yfdwy css midjd mZffsd ,izjw vyflundfsid nkhjj
vzzififaidf f=zffLjy:

gy mZffaist nth=l mad/fi1sg nghWj j tifay >, I ZJWw
vyTlundfist fz=zffiLk Nghd madiad kdRikasdAk fTUjjwnfhss Nt=zLk
vjuadifisg nghWjjtruvayy> ,izjw vyfFluhdfsid vzziFifAld vjuadad
kdRik vzzfifAKk NrujJf nfhss Nt=zLk Neu madfisg nghwWjj truay
xIL nkhjj ,1zjw vyfluihdfsd vzzfifayUed Neu madiad kdRik
foffggl Nt=Lk.

eu %yfdwy> xXIL nkhjj ,i=zjw vyfluhdfs =[2 "1 (swlhu[dd ,E=zjw
vyflund)]+[1 "6 (Mfrnfdd ,i=zjw vyfluhdfs)|=2+6=8.

3. %yfdwd mZ mikT mikggy mZfFfFSThHilNa xwiwg gi=gig tiujy:

XtnthU gizgtk ,U ,izjw vyFluhdfisF (xU gi=zgG ,ul
FwggLfidwd. eu %yf$wy> ehdF ,i1zjw vyFluhdfSTF gdtUkhW
g1 ZgGFis ehk tiua KbAk.

4. kjKss ,izjw vyfluhdfis ,ulilfshf (jdijj ,ulil) %yfdwy css
midjd mZFfFSk vIL vyfluhdfisg (1 ~ lu[idg nghWjj tivayy ,ulil
vyTluhd) ngWk tifay gqgfiLk.

Kyyiy mpf vyfluihndftu jdik nfth=zl mZty njhlqfp gddu mjadj
nghlued kww mZFfFfSTF jdijj vyfluhd ,ul il ggfilggLjy NE=zLk

eu %yfdwy kjKss ehdF vyfluihdfSk mjif vyfluhd ftu jdik cila
ika vyflund ftu jdik cila tka Mfrnfd kJ ,U jdjj ,ulilfshf
FwffggLfwd. Mfrn[d vIL vyfluhdfisg ngWwfwd.

5 midjJd mZffsSk viL vyfluhd tpasd eiwT (mZtwF ,ulil vyfluhd)
nrafidwdth vd rughhjjy> eswT nraatyiy vdy> jdijj ,ulil vyfluhdfisg
gadgLjjy mZffSThilINa $Ljy gi =zg6Fis cUthfFtjd %yk vIL vyfluhd
tjpaid eiwT nraa Nt=zLk

eu %yfsiwg nghWjj tivay NkwFzlss mikggyr Mfri[d viL
vyfluhdfisAk 1~ Iu[d ,U vyfluihdfisAk ngwW ,Uggjhy> jdigj ,uliliag
gadgLJJ $SLjY gnzggpnd cuUthff Nt=zba eny votpyly vdNt eud Yia ]
m i kgG
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ieluf mkyjjwfhd Yiar] mikggiad ehk tiauNthk.
1. mZffsd mikT mikgG

2. HNOsy css xIL nkhjj . i=zjw vyFluhdfs =[1 (i ~ Iu[d) 1]+ [1 (Felu[d)
5]+ [3(MFr[d) 6]=1+5+18=24

3. mZFfFfsSthilNa xwiwg gi=zggid tiuf. HNOs; -fF gljjiy fThlbAssthw
ehdF gui=zgGfis tiuva ,aYk ,J viL vyflundfshy (4 gi=zgé ,ulml)
cuthffg glljhFk.

4, kKjKss 16 vyfluhdfis (248 = 16) myFf vyfluhd ftu jdikAmla Mfrn[d

mZtyUed Jtgfi xtnthU mZTk vIL vyflindfisg ngWk tifay gqfL
nraa Nt=zLk tbtikggd Kidg gFjayy css xtnthU Mfrn[d kJk jyh %dw
N[hb jdijj vyfluhdfs vd nkhjjk MW jdijj N[hb vyflundfs> viL vyfluhd
tjiia eiwT nraAk tifay gghlggLfidwd. kjKss ,U jdijj ,ulmlfis
i I[NdhL , i=zffgglLss Mfr[d kJ ggfiLtjd %yk mJ vIL vyfluhidg
ngWk.

5 madjd mZffSk viL vyfluhd mikggeadg ngwWssjh vdgij rughuff
Nt=zLk NkwFzlLss gqflby> #§elu[dhdd vIL vyFflundfisgngw xU ,ulil
Fiwthf cssJd. vdNt tbtikggy ,Wpay css Mfrn[dyUed xU jdijj
,ulilaaid gadgLjjy mej MFr[DfFk §elu[DfFk ,ilINa kwWnkhU
gizggiad cUthfFF. meluf mkyjjd Ylar] tbtikgghdd.
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Kiawrhu kdR ik (Formal charge):
fhugd-§ I-MFi1 Jbwfhd Y}a] tbtikggid ehk tEuNthk,
1. mZ mikT mikgG

2. COy css nkhjj ,izjwd vyfFluhdfsid v=zziFi f
=[1 (fhugd) ~ 4]+ [2(MFfn[d) " 6]=4+12=16
3 mZfrsSthilNa xwiw gi=zgig tiuf.
CO: %y fSWFF gdtUk gljjiy fhlbAssthW ,U xwiw gi=zgcFis tiua

KbAk. ,ggi=zgG cUtht (,uzL gi=zgG ,ulilfs) ehdF vyfluhdfs fThu=zkht
m i kHdwd.

4, kjKss gddnu=zL (16-4=12) vyflundfas MW jdijj ,ulsl vyfluhdfshb
mjf vyflund ftu jdik cila Mfr[dy Jtgfh gqgfL nraf. Kid ,Wpay
css ,uzL Mfr[dfs kJ mitfs vIL vyfluihdfisg ngWwk tifay (XtnthU
MFfrn[DfFk jyh %dW vyfluhd ,ulilfis) ggfL nraf.

5 midjd mZffSk vIL vyfluhd mikggad ngwssdth vd rughuff.
NkwF=zlLss gqflby> mkajjiy css fthuigd mZ vIL vyfluihdfisg ngWejwF
,uzL vyflund ,ulilfist Fiwthfg ngwWssJ. vd\t> viL vyfluhd tjpasd
eiwT nraAk nghUkKL xtnthU MTfn[fd mZtyUedk xU jdijj ,ulil
vyfTluhidg gadgLjjNah myyd xU MFfri[d mZtgyUed ,u=zlL vyfluhd
,ulilfisg gadgLjjNah fhugDld xdwwFk Nkwgll gi=zg6tfis cUthfFtjd
%yk gd tUk ,U tbtgfs rhjjiakhfidwd.
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fhugdal Mfi Jbwfhd rhjjiakhd ,U tbtqgfs

, 1 JONghyN® NkwfF=zlss toKiwaidg gadglLjjy Yia] tbtqgfis
tiuvAk Nghd gy %yfBWFSTF xdwwFk Nkwgll VwFjjff tbtgfis tiua
thagGssJd.

CO,d Nkwfzlss ,U tbtqgfsy vej xU tbtjjyy vyflundfsid ggflL
ruhf mikedssJd? ,ttudhtwfhd ©ilaid ehk njued nfhss Yla ] mikggy
css xtnthU mZtd kjKss Kirwrhu kkdRik kjigig ehk mwejUff Nt=Lk.

xU %yfdwy css jdjj mZ xdwd ,izjwd vyFluhdfsd
vzzfiffFk Yla ] mikggy mej mZtwkF xJfFfL nraaggll vyfluhdfsd
vzzFiffFk ,i1lINaahd kidRik NtWghNI mk%yfdwy mej mZtid Kiwrhu
kdRE1k vdggLfwd.

xU mZtid Kiwrhu kdRik = NV-ENI+%

N,- .gP jdijj giyay css mZ xdwd , izjw vyfluhdfs

N,- Ylaa miakggy mZtiidr Rww jdijjj ,ulalfshff fh=zgglLk
vyfluihdfsid vzziFi T

N,- Yiaa mikggy mZtidr RwwAss gi=zgGé ,ulal vyfluhdfsd
vzzifif

»ONghd ,U mikgGfsiYk fh=zggLk mZffsid Kiwrhu kdRik kjggadf
Tz THLNthk.

tbtikg wP

tbtiakgG 2 wF
Thugd mZtid Nky css Kiwrhu kidREk
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Mfr[d mZtd Nky css Kiwrhu kidRik

£, 6 20
=6-p,6+—2=-1
&

2¢
Kkik gi=zgGFf nfh=z1 Mfri[d mZtd Nky css Kiwrhh kdREk

:6—§2+§9:+1

2g

Kiwrhu kdRik KkjgGfsyiUed gdtUk toKiwfFisg gdgw kf
nghUj Jkhd Ylas] tbtikgig njuT nraayhk.

1. midjd mZffsd Kiwrhu kd Rik Kkjog6fSk G[[iakhf css
thtikgghdd gw Kiwrhu kdRik FThzggLk tbtikgGFaist ThlbYk
KdDurk ngWfwJ.

Kiwrhu kidRik kjigé Fiwthf css tbtikgghdd mjfkhd Kiawrhu
kdRik nfh=zlLss tbtikgig ©tl KdDuyrk ngWfwd.

xU tbtikggyy mjf vyflund fTtuydik cila mZ2 vju Kirwrhu
kdRikmag ngwUggd mttikgc KdDurkArlad.

fhugd §lahfiJbd (CO;) tbtikgGfs)yy tbtikgé ly midjJd Kiwrhu
kidRek Kkjig6fSk GJak vdgjhy ,ttikgéG tbtiakgc 2 I1f fThlbYk mjF
KdDurk ngWwfiwd.

viL vyfluhd jifF gy Fhf mikAk Yia ] mikgGfs

viL vyfluihd tjpahdd ,uzlblhk tuirj jJjdkgfi sika mZthff
nfhzLss %yf $SWFSTrhd Ylas] mikgéfais vOJtjwF gadgLfwd. ny
Nrukgfsyy 1ka mZthdJd viL vyfluhdfis ©l $SLjyhfNth myyd Fiwthd
vzziFifaNyh vyfluihdfisg ngwwssd. viL vyfluhd tbpfF gty fFfhf
mikedss NeuTfis gdtUkhW %dwW tiaffshf tifgglLjjyhk

1. vyFfluhd gwhfFiwthf css 1ka mZitf nfhzlLss %yfPWfs.
2. Xwiw vyFluhdfisT nfh=zLss %yfSWTs.

3. ,iZzjw $Slbid tuthfFk jdikAila %yf$Wfs.
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vyfluhd Fiw ika mZitg ngwWss %yFfSWFs,

Nghuhd liau G@auil ehk vLjIFFhlIhFF FUJINthk. ika Nghuhd mZthdJ
%dW ,i1zjw vyFluihdfisf nfhzlssJd. NkYk xtnthU G@ud mZTk VO
, 1Zjw vyFlundfisg ngwwssd. Yla'] tbtikgghdJd.

BF:d Ylai] tbtikgG

NkwfFzlLss tbtikggy> Nghuhd> mZtadr Rww MW vyFfluhdfs KkILNk
cssd. c@hdidy css xU jdijj ,ulil %yk NghuhdwFk> G@udwFk , 1 lINa
$SLjyhF xU gi=zgig gdtUkhW VwgLjJIF.

vdDk NkwfzlLss mikggy mjf vyfluhdfth jdikaila G@udd
Kiwrhh kidRikahdd NehkidRikahf ,Uggjhf ,ttbikgGc VwFjjffjyy. vdhNt
ika Nghuhd vIL vyFflundfis eiwthf ngwhky ccss Yla ] tbtikgNg
rhj jlakhd xdwhFk. BCly BeCl; Nghdw %yfSWFfsiYk eiwtilah vIiL vyfluhd
makgG fh=ggLfwJd.

xwiw vzZzififay vyflundfisf nfh=zlLss %yfSWfs

ny %yfewfsy> it1ka mZthdd xwiwggil vzzififay
vyfluhdfisg ngwWssd. vLjIFfhlIhe delu[d §1 MFi L kwWk
MFfiJLfsyy midjd mZffSk KOikahd viL vyfluhd
ngwwuggjiyiy. mk %yfEWFsid Yla] tbtikgGfs gdtUkhw.

, 1Zjwd $lbid tuythfFk jdik ngwWss %yfSWFs

fejf n fJ]h GSuauL (SFé) ghJgul] ngdlh FNshiuL (PCls) Nghdw
%yfWfsyr 1ka mZthdd mtwiwr Rww vIL vyfluhdfis t©l mjf
vzzififay> 1ka mZthdd mtwiwr Rww vIL vyflundfis t©wl mjyf
vzzififay vyflindfisg ngwssd. ,k%yfdwy $SLjy vyflund ,ulilfs
>, Ik ngWgjwF 1ka mZtid fthylahd nts) d Mugllhyfs gadgLfidwd.

ikajjy css fTejf mZgidrRww MW  vyfluhd L,ulilfs (12
vyfluhdfs) mikedssd.
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madjgg) § ZgG

gizffgglLss ,U mZffsSffilNaahd vyfluhd ftu jdik Kkjiggd
NtWghL mjifkhf cssNghd> Fiwthd vyfluhd ftujdik cila mZthdJd xdw
myyJd mjwF Nkwgll mjd ,i=zjwd vyfluihdfis , 1=zAk kwnwhU mZtwF
KOtJdkhf gukhwwk nratjd %yk gizffggb,k ,U mZffSk JogfSfTF
mUfhikay css kej thAffsd eiyahd vyfluhd mikggidg ngWwfidwd.

vyTluhdfs mikggadg ngWwfidwd. vyfluhdfs KwwYkhf gukhwwk nraaggLtjhy
Neu kwWk vju kd RikAml madfs cuUthfidwd. ,ttU fTturn tirahy
xdNwhnlhdW g & =z ffggLfidwd. ,ggi ZzgG madigg s ZgG vdggLfiwJ.

nghllhnak jdJ ,izjwd $lby xU vyfluhidAk FNshud jdJ
, 1Zjwd $lby VO vyfluhdfisAk ngwwssJd. nghllhnrak mZ xU vyfluid
,000jhy Mufhdid emyahd vyfluhd mikggeadg ngwW K+ madiahf khWHwd.
nghllhrak ,oej vyfluhid VWWF nfth=zL ClIF madiahft khwtjd %yk
FNshudhdJd Mufhdid eiyahd vyfluhd miakggadg ngWwfwd. ,ttU madfSk

,1zed (KCI) nghllhnak FNshiuL vdw madggbfjij cUthfFfidwd.
,99bfjjiy ,ej madfs eiy kdday fturn tiirahy gi=zjJ itffgglLssd.

XU Nkhy K+ cuUthtjwF NjitggLk Mwwyid (madjiahfFk Mwwy) kjigG
41881 kJ NkYk xU Nkhy CI"'cUthFk Nghd ntsiggLk Mwwyid kjigG -348.56 kI

(vyfluhd ehllk) ,ttU Mwwy kjigGfsid $Ljy NeuFw cilad (70.25k)). vdiDk>
xU Nkhy nghllhnak FNshiul> mjyy , Ik ngwwss madifsyyiUed cUthFkNghJ
718 KI Mwwy ntsjallggLfwd. ,eefoT KCI cUthjiy Mjuggdld %yfdwid
eiygGj jdakAwr nrafiwd.

<jJy rggi=ge
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rfgga=zgéG cUthjyidNghd ,i1=zAk ,uzL mZffs Jyh xtnthU
vyfluhad togfp mej vyflundfas JgfFSTFs rkkhfg ggfilLT nfhsfidwd. ny
g1 =ZgG cuthffjjd NghJ> rfggm =gG cuthtjwFj Nj 1 tahd ,U
vyfluhdfFisAk ,1zAk ,U mZffsyy xU mZNt togFfwJd. NkKYk mttZ
togFk ,U vyfluihdfs ,i1=zAk kwnwhU mZTIld rkkhfg gqgfilggLfwd.
,jJjifa giz=zgGtfs <jy rggi=zgé vd mioffggLfidwd. vyflund ,ulilia
g1 ZzggwF togFk mZ togfi (donar) mZ vdTk VwFk kwnwhU mZ Vwg mZ
vdTk miuoffggLfidwd. togfi mZtiyUed Vwg mZit Nehfha xU mkGF
Fwahy ,ggi=zgG FwjJIffhllggLfidwd. (mi=Tr Nrukgfs gww ehk gddu

TfwFkNghd togfim Zit <di vdTk Vwg mZit ika cNyhf mZ/mad) vdTk
m § KgNghk).

vLjIFfhlIhe nguNuhraidL [Fe(CN),'madiayy xtnthU raidL madAk
(CN) xU vyflund ,ulilayid ,UkG (I) wF togfh (Fe*) cld <jy

rfgg s =fgird VwgL § Ifidwd. NKY k ,€]j vyTluhdfs Fe®* kwWk
CN'madifsthi INa rkkhf ggfilg gLfidwd.

nguNuh raidL madiad mikgGc

ny NeuTfs)y» mkNkhdjah Nghdw jdijy ,ulil vyfluhdfisg ngwWss

%yfBWFs jqfsilk css cyfluhd ,ulilaid vyflund gwhfFiw css BF;
Nghdw %y FBEWFSTF toqf <jy rggi=zggid cUthfFfidwd.

g1 Zg6 mstiLf fu=z/fs

xU rfgg i =zgghdd gui=gé esk gi=gcF NfFhzk gi=gGj juk Nghdw
mstlLf fhu=zifshy tivaWffggLfwd. ny gi=zgé mstlLf fhu=zifs gdtUk
gFjiasy RUTFFkhf jugglLssd.

gi=ZgG esk

rfgga=zgghy giz=zffgglLss ,U mZffsd mZffUffsStFE , ilggll
nghiyT gi=gé esk vdggLfidwd. vdw rfgg i =96 %y fdwiadFf FUIF. gi=dgG
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eskhdd gizffgglLss mZffsd mZ Mugfsd $Ljy (ra + rg) Kjigghy
ngwggLfwJd. ewkhiy KbTfs X-fjh tiskG tiasT kwWk vyfluhd tiskGC tasT
Elggfisg gadglLjjg gi=zgé esjjidfF fFfz=zlwayhk. ,1=zAk mZffsd
cuUtsT kwk mitfSthilNaahd giz=zg6éfsd vzzFfif Mfatwwidg
nghWjJd gi=gG esk mikfidwd.

mZtd cUtsT mjfkhf cssNghd gei=zgé esk myfkhf ,UFFk.
vLjIFFlIhF Fhugd - Fhugd xwiw gi=zggd eskhdd (154A) fhugd - ielu[d
xwiw gi=zggd esjijf (143A) falbYk mjFkhFk.

,1ZAk ,U mZffSTt fHiilNaahd gi=g6tfsd vzzfat mjyfFkhf
,uggd gi=zgG esk Fiwthf ,UFfFk. vLjIFFhlblhf FThugd - Fhugd Xxwiw
gi=zggd esk (154A) MdJ> fhugd - Fhugd Kgg i =zggd esk (1.20A) kwwk Fhugd-

fhugd ,ulilg gi=gG esk (1.33A) MAatwiawFfhlbYk mjifk.
9§ ZgGjjuk

xU %yfbwy css ,U mZFfFSTF ,ilNaahd gidgcfsid vzz=zifif
g1 =zgGjjuk  vdwmoffggLfwd. Yia'] nfhsifay> gi=zgGjjuk vdgJd

g1 zffgglLss LU mZTffSthilNa rkkhfg ggfilggllLss vyfluhd
,ulilfsid v=zzifit MFk.

vLjIFFhllhf 1~ Wu[d %yf Swy xNu xU vyFluhd ,ulilahdd ,U
i hu[d mZzffsfhilNa ggfilgglLssJd. vdNt 1§ ~ Iu[did gi=gGjjuk xdw.
>, 1Jg NghyNt H;O, HCI KkjNjd Nghdwtwwy #§ka KkjNjd Nghdwetwwy ika
mZthdJd xwiwg gi=zgig nfhzlLssd vdNt mkika mZtid gi=gGjjuk
xdW.
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9§ ZzgGT NFh=k

rfgg i =zgGfs jiirggzGilait mitfs Gwntsjayy Fwjj jiiraaid Nehfh
mikfidwd. ,jjiirg g=zgd fhu=zkhf xU %yfdwd ,Urfg gi=gcFST fiilNa
Fwggil 1 e/ i yahd NFh=k cuthfwd. , INFh=k g8 ZgGF NFh=k
vdwioffggLfidwd. ,J toffkhf bfiuy () myfiy FwgglggLk ewkhiy KiwfFisg
gadgLjj) gui=gGF Nfh=zjijFf F=lwayhk. NkYk gi=zgGF Nfh=zk %yfdwd
tbhtikgG gwwa FUjjindj jJufwd.

g1 =ZgG Mwwy

xU %yfdwhdId mjd thAeiyay cssNghd mjiyss xU Nkhy msTss
xU Fwggll gi=zggiad gsggjwFj Njitgglk Fawejglr Mwwy m¥fFwggll
gi=zggd gi=zgé Mwwy vd truaWffggLfwd. gi=zgé Mwwyid myF Klmol?
g1 =ZgG6 Mwwyid koG mjrFnkdyy> g =gG mjfFtyiak cilad.
g1 zFfgglbUFfFk mZffsid cUtsT kwWk mitfSThilNaahd gi=zg6fsd
vzzifit Mfatwidg nghWjJd gi=géG Mwwy mikAk. gi=zggy <LglLss
mZtd cutsT kwWk mitfSTthi INaahd g1 zgGfsid vzzifif
Mfiatwvidg nghWjJd gi=zgé Mwwy mikAk. gi=zggy <LglLss mZtd
cutsT mjifk vdyy> gi=zgé6 Mwwyid kjigé FrwthFk.

,uzL myyJd mjwF Nkwgll xNu khjwahdg gi=zggadf nfh=zlss gyyZ2
%y fHEWFs)y ruhruy gi=zgé Mwwy vdw nrhw$SW (term) gadglLjjggLfwd. mjjifa
g1 ZzgGFs)y xNu khjuwahd gi=zgcfsid gi=zgé Mwwyfsid $SIL ruhrhy KjigghdJd
ruhry g =zgG MwwyhfF FUjggLfiwd. vLjIF Fhllhf euKyfBwy ,U O - H
g8 ZzgGfs fTh=zggLfidwd. NkYk ,ttu=zL gi=zgéfis gsggjwkF Njmtahd
Mwwy ntEtNtW KjigGfis cilad.

vdNt euKyfBwy css gizgcfsd gi=zgé MwwyFfsid ruhru kjigG

_502+427 _ 454 5K3 mol™
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cldirT:

ny NeuTfsy xU %yfdwwF xdwwFk Nkwgll rhjjlakhd  Yia']
tbtikgGFis tiua ,aYk vLjIFflIhE Fhughdl madiadd (COZ7) Yial
thtikgcFist FUJINthk

FfhugNdl madiad mZmiakT mikgs (MFfrn[d mZFffs Oa, Os kwwWk Oc vd
FwggllgglLssd)

,izjw vyFlundfsid nkhjj vzzFif =[1 4 (Fugd)] +[3° 6 (MFLI[d)] +
[2 (vjih kdRiK)] =24 vyFluhdfs.

,e] ,1zjwd vyfluindfisg ggfL nratjhy gdtUk mikgc fimlffg
ngWfwJ.

fhugd vIL vyfluhdfisg ngWwk tifay xU Mfr[d mZtiyiUed (Oa) xU
Jdijj vyflund ,ulilaid ,lk ngaur nrad mtwwhilINa $Ljy gi=gig
cUthfFT. gljjiy fhibAssthW tyJd NkyGwjjiy kidRik (2)1 FwjJfFfrhILT.
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(m) CO” madiayd Y}a] tbt mikgG

,eNeutty Oa twF gjiyhf kww ,U MFfrnf[dy (Os kwWwk Oc) css jdijj
,ulil vyfluhdfis , 1k ngaur nratjd %ykhfTk NkYk ,U Yla ] tbtgfis
ehk tiua ,aYk.

vdNt> ehk (CO") madifF fofz=lthWw %dW xjj Yla] tbtikgcfis

tiva ,aYk ,ttbtikgctfsyy mZffsd xgglL ,1 mikT khWwtjyiy. Mdhy
gizggd ,1I mikT kwwWk jdij ,ulml vyfluhdfsd ,1 mikT Mfiad KILNk
khwgLfidwd. ,jjifa tbtikgGfs cldiirT mikgéfs vd mioffggLfidwd.
NkYk ,eefoT cldiirT vdggLfiwd.

TthugNdl madiasyy css midjJd fThugd - MTr[d gi=g6fSk rkkhf
cssd vd Nrhjad KbTfsd mbggilay mwa KbfwJd. vdNt fhugNdl
madiad c=zikahd mikgéc vdgd. NkwF=zLss %dW cldimrT MFk. ,eNeutyy
fhugNdl madiahdd xU tbtikggyUed kwnwhU tbtikggwF KkKhWtjhf
TFUITHINT. FhugNdl madiia xNu xU Yila] tbtikggiadf nfh=zL FwgglLf
fhll ,ayhd vdDk gdtUk mikgghdd mjd ruahd tbtikgéc gwwa xU
fUjpiadj jufwd.

,dffygG cldiirT mikggd (tbtk 4) Mwwyhdd kwW miadjJd cldierT
Gfsid (tbtk 1 2 kwWk 3) Mwwiyf ThlbYk Fiwthdd. mjf einygGj
1la cldiairT mikggd (tbtk 1(m)2(m)3) MwYTFk ,dffygc cldimrT
d MwwYTFk (tbtk 4) ,1lINaahd Mwwy NtWghL cldiirT Mwwy
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g ZzgGfsid KidTj, jdik
rfggi zggd gFj} madyj jdik:

LU xXjj mZfFfSthilNa (Nghdwtwwy cssthW) rfggi=zgé cUthFk
Nghd ,E=zedss ,uzL mZFffSk gi=gé vyfluhd ,ulilia jgfFis Nehfh
rk mstyy <uffidwd. vdNt gqgfilggll gi=zgG vyfluhd kifrruahf
gizffgglLss ,U mZffSTF i1kajjiy mikAk. vdDk khwgll vyfluhd
Tthjdik KkjogGFfast nthzlLss mZFfFfSTF ,i1lNa rfggi=zg6 cUthFk
NeuTFfs)y> gaizffgglLss mZffsyy mjf vyfluhd mZ e effhlbYk rfggm =gG
vyfluhdfis jdfF mUfly <ufFk jdikaid mjfkhfg ngwssJd. ,jd
tisthf gghlggll vyfluhd ,ulilad jus Kfiy (Cloud of Shared electron pair)
cUfFryfwd.

1 lhu[d GC@ muby Ccss 1 W[DfFk GC@uDTFk , 1 INaahd
rfgga =zgigf fUJF. ghyig mstiL Kiway 1  lhu[d kwk G@udd vyfluhd
ftu jdik KkjoGfs KiwNa 21 kwwk 4. ,jyled G@udhdd 1 ~ lu[idf
fhlbYk Vvwjjho ,U KklIgF fTturrn tirAld rfggai=gG vyfluihdfis jdik
Nehffi ftUk jdikandg ngwssJd vd mwa Kbfwd. ,jd tisthf HFy css
G@ud MdJ gFj) vjukd RikiaAk 1  lu[d MdJ gFj) Neukd RikiaAk
ngWfidwd. vdNt gi=gghdd KidTww rfggea=gé vd muoffggLfwd. ,qgbP
kifr rma rkkhd vju kdRikAila kdRikfs kfrrw njhiytyy (91 pm) gujJd
itffgglLssd. ,jjifa mikgé ,UKid (dipole) vd mioffggLfwd.

-UKiEd JUgGj jwd:

xU rfggi=zggd KidTj jdikia ,UKiEd juUgGj jJwdid mbggilayy
mstl ,aYk ,Jb

m=q~ 2d
vdw truvawffggLfwd.

,gF m vdgd ,UKid jiUgGj] jwidAk g vdgd kdRik kwWk 2d vdgJd
,U kdRikFfSTF ,i1lNaahdj njhiytidAk FwggLfidwd. ,UKEd juUgGj

Jjwdhdd xU ntflu msthhFk. ,tntflud jpirahdd vjukd RikayUed
NeukidRakasad Nehffi muKkAk.

,UKid jiUgGj jwdid myF $Yik kllu (Cm)y ,3J3 nghdthf big myfiy

(D) FwgglggLfwd. 1 big=3.336"10"Cm vdw rkdghlbidg gadglLjji big
myfitd $Y}k-kllu myfwF khwwyhk.

Hz, Oz, F2 Nghdw <uZ %y f$Wfs G[a ,UKidjiUgGj jwidg ngwWssd.
NkYk ,itfs Kidtw %yfBWFs (non polar molecules ) vdggLfidwd. HF, HCI,
CO, NO Nghdw %yf$Wfs G[akww ,UKid jiUgGjjwd KkjigcFisg ngwWwssd.
,Jjifa %yfEWfs KidTww %yFBWFs (Polar Molecules) vd mioffggLfidwd.
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KidTww gi=zg6fFisg ngwss %yfSWFfs midjJk ,UKid jUgGj
jwdfiaisg ngwwUgggwfhd mtnaky sy vLjIffhllhf NeuNfhIL tbtikgmgg
ngwss fhugd-i I-MFi J1hdJ ,uzL KidTww (C* -C") gi=zgGFisg ngwwUej
NghjiYk mjd ,UKid jUgG) jwd G[DakhFk. NeuNfhIL CO,y ,U KidTww
(CO) gi=zg® rk kjwogGj Jwdfisg ngwWssd. vdN® CO,d ,UKid jugGj
Jwdid efu kjigG G[akhFk.

eu %yfHiw nghwWjj tivay efu ,UKid JUgGjjwd vdgd ml, m2
Mfiatwwd ntflu SLjyhFk. , 1t fNo fhllgglLssJd.

xU rfggea=zggy vej mstwF madjjdik fth=zggLfwd. vdgjrd
, 1ZzffgglLss ,U mZffSthilNaahd vyfluhd ftu jJjdik NtWghNIhL
nghluGgLjj ,aYk

A" -B"vdw KidTww %yf$widf FUINthk. ,kWyFSwYss mZFffsd
vyFluhd Fth jdik NEWGhL (Xa- Xs) MdJ>

i. L7FFr rkk vdiy gi=zgG A-B ahdJ 50% mad;j jdikmiag ngwwssJ.

ii. 171 ©l mjfkhf ,Uejhy> gi=gé A-B ahdd 50% FfFk mjfkhd madij
jdikrag ngwUTFFk.

. 1.71 ©lf FawT vdy> gi=zgé A-B ahdJd 50%fFk Fiwthf madyj jd
ngwwUTFKk.

madig g Zzggy gFj) rfggi =zgGj jdik
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rfgga =zgG Nrukgfsyy gFjr madjj jdik Th=zgglbtJd NghdW> madir
NrukqfSk gFj1 rfggai=gGj jJdikaiidg ngwWssd. viLjJdffhllhf madyr
Nrukkh¥® wyijjiak FNshiulhdd rfggi=gGy jdikaiid ngwwUggjhy vjjdhy
Nghdw Fukf Frugghdfsy Frufwd.

madir Nrukqfsyy fth=zgglLk gFj) rfggai=gGjy jJjdikaiad KidTWjy
(polarisation) vdw efotid %yk tistfyhk. madir Nrukgfsyy Neu madfFk> vjih
madifFk , 1lay ey kddaay fthrr thir fh=zgglLfwd vdgij ehk mwNthk.
Neu kdRik cila Neu madahdd vjh madad ,izjwd vyfFluhdfisT
feufwd. mNj Neugjiy mjd mZffuosd vvgyfFfwd. ,jd tisthf vjh
madiaad vyfluhd jJuw KHy cUFTFiyTWfwd. NkYk vyflund mlhjjiahdJd
Neukd madiia Nehffi efufwd. ,jd tiisthf ,ttU madfSthailNa , idjw
vyTluhdfsid ggfL rwjsT VwgLfwd. vdNt mitfSTthilNa gFj; rfgg e =gGj
jJdik VwgLfwd. ,eefoT KidTWjy vdgglLk.

xU vjih madjia KidTwr nraAk xU Neh madiad jwd mjd KadTWjJk
Jwd (polarising ability) vdggLk. NkYk vjh madiad KidTwk jdik mjd
KidTWk gwd (Polarisibility) vdgglLk.

xU madir Nrukjjiy vej mstwkF KidTWjy efofwd vdgjad ng[hd]
tJ %yk mwayhk

ng[hdl bjifs

mjif rfggi=gGj jdakaind ngwwUFF Nt=zLnkd)yy Neumad) kwWk vjih
mad) Mfla ,uzbd kdRikfSk mjifkhf ,UFF Nt=Lk Neu madiad kJIss
kidRik mjifkhf ,Uggd> vjih madiad vyfluhd jJusKfiyid kJ nrYjJk fthrn
varAk mjyfkhf ,UfFk. ,1jg NghyNt vjh madiaad kJIss vjh kdRikad
vzkyigG mjyifk vdyy mjd KidTwk jwd mjifk. vdN®© Neu mad; myyJd vjh
madiasd kdRik mjyifkhf ,Uggd rfgg i =zgGj jd ok mjrfufFk.

mYkdak FNshiuL> nkfdriak FNshmauL kwWk Nrhbak FNshiauL Mfa
%dW tif madir Nrukgfis ehk %dW tif madyr Nrukqfis ehk TUJINthk.

Neh madifs kJss kdRik Na'<Mg* <Al vdw twirayy mjfuggjhy
rfggn =zgGy JdikAk NaCl<MgCl, <AICI, vdw mNj tuiray mjfuffidwd.

Neu madiaad cUtsT rwajhfTk vjuadiad cUtsT nguajhfTk ,Uggd
KidTWyJdk gwd mjifkhf ,UFFk NkYk rfgga=gGj jdik mjfkhf mukAk.

Nrhbak FNshauslf fhlbYk yijjiak FNshauL mjf rfgga=gGj jdik
cilad Na madiaf fhlbYk Li'd cUtsT rwaJd. vdNt Li'd KidTwjJk
Jjwd mpfk. yijjiak FNshauilf fhlbYk yijjiak mNahsIL mjF rfggia=gGj
jdik cilad vnddy CI'If fhlbYk I'-d cUtsT nghad. vdNt Li"Neu
madiahy> CI'1IF¥ fhlbYk I'madiahdJd mjifkhf KidTwHdwd.

ns? np® nd® vyfluhd mikggidg ngwwss Neu madifs ns’np® vyFfluhd
mikggadg ngwWss Neumadifist ThlbYk mpf KidTWjJdk jwidg
ngwssd> vdNt mjif rfgga =zgGj jdikayadg ngwWssd.

CuCl MdJ NaCl It fThlbYk mjf rfgga=gGj jdikaysdg ngwWssJ.
Na*madiNahL xgglLkNghd (1.13A) Cu*(0.6A) madiahdd cUtstlyy rwaJd. NkYk
3s® 3p° 3d” vy Fluhd mikggi zg ngwwssJ.
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Cu'd vyfluhd mikgG
[Ar] 3d"

Na'd vyfluhd mikgG
[He] 2s° 2p°

VSEPRnfhsif (, iZjwd vyflund ,ulil tyyfFfy nfhsif)

%yfSWFfsid tbtikgé gwa Ylajd nfhsifahdd %yFfSWEsy
mZffsd ,Ik kwk mitfSthilNa gqgflggll vyfluihdfsd vzzifift
Mfiadtwiwg gw YsTFiwJd. vdiDk Yla jJid nfhsifaadg gadglLjj) ekkhy
%yfEWFfsid tbtikggiad f=zff ,ayhd. Yia] nfhsifia VSEPR nfhsifAld
, 1ZjJJg gadgLjJdtjd %yk %yfSWfsid tbtjjiid jhkhdifFf ,aYk

VSEPR nfhsifad Kffia NfhlghLfs gdtUkhw:

1. XU %yfdwd tbtkhdd mjjYss i1ka mZitr Rww fh=zgglk ,i=zjw
$L vyfluhd ,ulilfsd v=zziFifaidg nghujJ mikfwd.

. vyfluhd ,ulilfs ,UtifggLk mitahtd (i) gi=gG vyflund ,ulmlfs
(i) jdigy vyflund Lulilfs. ,U mZffSfhilNa gfhed nfhssgglLk
vyfluhd ,ulilfs Mdit gi=gG vyfluhd ,ulmlfs vdggLfidwd. mNj
NeugJiy ogi=zggy <Lglhp ,izjw vyfluhd ,ulilfs Mdit jdjj

,ulmIfs vdgglLfidwd.

tka mZtuid #oedss vyfluihd ,ulilfs xtnthdWk JgfSfTFs
xdiwnahdW tyfFfidwd. vdNt> ,ej tyfFtirasd vej mstwF
nWVkkhftF ,aYNkh mjwNfwwthW Kggukh=z ntsiasy mitfs tyh
m 1 kfdwd.

nteNtW €t f vyflund LulalfSTF ,i1lNaahd tyfFoir gdtUk
tusray miskfwd.

jdigy ,ulsl vyfluhdfs vdgd i1ka mZtid KILNk rhhed miukejUFFk
NkYk mitfs xNu xU mZFfFUNthL kILNk , ilaL nrafidwd. Mdhy gi=gG
,ulal vyfluihdfs ,U mZfFSTF ,ilNa ggfilggLjyhy mitfs ,U
mZFfFUFfNshLk , ilaL Gufidwd. ,jd tisthf %yfEWfsy css jdjj
,ulilahdd gi=gG ,uliliagl myf ,1jijJ MFfukffwd. NkYk myf
by fFk jwidAk ngwWssJ.

VSERP nfhsifadgbh %yfdWfsd tbtgfs jukhdiffggLjayf fof=zlss
mlilti=z tsfFfwJd. ABxL vdw %yf$widf FUINthk. ,Jjiy A vdg Jika
mZitAk X vdgd A cld rfggi=zgghy gi=zffgglL.ss B mZffsd
vzzififtiaAk L vdgJd jdijj vyfluhd ,ul sl iaAk FwggLHhdwd.
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>, 1Zjw g i =zgGFf nfhsif (Valence bond theory)

i alyu kwk yzld Mfia mwtiay mwQhfs 1 Iu[d %yfdwy
rfggai=zgéc cUthjiy vyflundd miy ,afftaiy mbggilahff nfh=L
fUj jlayhf tsfthdhufs. ,ffUJJTfs ghyig kwWk JNyllu MfNahufFshy NkYk
NkkgLjjgglld. ,izjwd gi=gGF nfhsifaid (VB nfhsif) miy ,afftay
NfhighLfsid mbggilayy tsfftJ ,gghlggFjjaad NehffjjwF  mgghwgllJd.
i Ilhu[d %yf$SW cUthjYfP VB nfhsifad mbggilayy mikgé xU vsa
g=zGfs mbggi layhd tisTfk gdtUKhW.

,U 1 " Iu[d mZffs (Ha kwWwk Hp, Mfiad) Kbtiyyhj njhiytyy ghjJ
|tffggIbUka xU eiyardf fUjjwnfhst ,egiyay mtuU i  lu[d
mZTffSthilNa vegj ,1laLfSk ,yiy. NKYK ,eJ mikggd emy Mwwy
G[ak vd jddirarahf vLijnfhssggprwJ. ,tU 1 Iu[d mZffSk xdiw
xdW neUgFk nghOJ xtnthU mZtid mZFffUFFSTFk mtwwDila
vyTluihdfSTFk , 1lINaahd fturrn tar (Cjh ew mkGF Fwahy fThllgglLssJd)
Ald gdtUk Gjla wirfSk nraygl JtgFfidwd.

Gjla fturn ©iarfs (grair ew mkGFFw)

1. Had mZffutwFk> Hyd , izjw vyFfluhDfFk , §lINa cUthfiwd.
2. Hhd mZffUutwFk> H.d , izjw vyfluhDfFk , §iINa cUthfiwd.

Gjia tyfF tirfs (ntgc ew mkGFFw)

i. Ha kwWk H, Mflatwwd mZFfrUFFSThE INa cUthfwd.
ii. Ho ksWk H, Mfla , izjwd vyfluhdfSTF , 1lINa cUthfiwd.

fourn biraad fhuzkhf Mflad xdNwhnlhdW neUgFHidwd. Mdhy Neuj iy
tuyfFoirfs mitfis tyfyilAkhWr nrafidwd. Mukg egiyay> ,U 1 lu[d
MZTFFSk xdNwhnlhdW neUgFkNghd> tiyfFtisraadf fhlbYk fturn tirfs
mjif tyinkArlajht cssd. NkYk eiy Mwwy Fiwedf nth=NlI tUfdwd. xU
Fwggll eiyia milejJdk efu fturn tirahdd t©yfF tirfSTFr ru
rkkhfiwd. ,eemyay mikgghdd kff Fiwej eny Mwwiyg ngwUFFk.

>eeliyay 1 lu[d mZffsid (Ha kwwk Hp) mZ MhgllhyfSThilNa
mjfglr NkwnghUedjy efofwd. NkYk mitfs xdNwhnlhdW rfggis=gghy
gn zffgglLssd. vdggLfidwJ. ,eelyay mttU 1 I
mZTFFfUffSThRiINaahdj njhayT gi=zgé esjijj jufwd. ,jd KkjigG
,eegiyay ntsalggLk Mwwy MFk. NkYk> ,tthwwy g i =zgghwwy (bond energy)
vdggLfiwJ.

,eJOm=gG cuthjyidNghd> MwwyntsiallggLfwd. vdNt cuthd
%yfSfWdhd mjf eiygGjjdik cilad ,ttgU mZfFSTF , i lNaahd
nghiytisd NkYk FiwfFk nghOJd fturn giraadf fhlibYk tyfF tirahdJd
myrfuggjhy miukggd emyahwwy mjrfuggjhy miakggd emyahwwy mjfuffwd.

VB nfhsifad Kffia mkrqfs;

. ,U mZffsd rughy) msT eugggll Mugllhyfs xdNwhnlhdW NkwnghUeJdk
nghOJ mitfSThilINa rfgges =96 cuthfidwd.
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ii. cuthd NkwnghUejia Mhgllhylyy vjnugh Rowrnayidg ngwWss ,U
vyfluhdfs |, lkngWwfidwd. vLjJIfFfhllhP H, %yf$HSW cUthFkNghd ,U

i lhu[d mZffsd 1s vyfluhdfSk vjuRownAld ,ulil Mfidwd. NkYk
m i tFs NkwnghUejia Mugll Thyry , TkngWfidwd.

iii. mZ Mugllhyfs vej] mstwF NkwnghUedfidwdNth> mijg nghUjJd rfg
gi=zggd tyjik mikfwd. NkwnghUedjy mjifkhf ,UFFk Nghd> ntsjallgglLk
Mwwy mjifkhFk> NkYk cUthFk g1 =zgCk tyiikArlajhft ,UfFFk.

iv. xtnthU mZ MhgllhYk Fwggll jiiragy mikedssJd (Mugllhy KkILk
ruikfNfhs tbtk ngwWssJd) vdN\® mW Mugllhyfs NkwnghUedjyhdJd»
mjifglrkhf NkwnghUeJdjy efOk jiarayy en IngWfwd.

i lhu[d GSud kwwk 1  Iu[d GSiuby rfggi=gé cUthjiy VB
nfhs i fardg gadglLjj tisTHLNthk.

Muglklhy, ,dfFygG

mZffs ,i1zed rfggi=zgct %yfHwid cUthfFk Nghd> ,1=Ak
mZffsid> mZ Mug/l Ihyfs xdNwhn ThdW NkwnghUe | rfgga =zggnd
cUthfFfidwd. Mugl lhyfs NkwnghUejiAss gFjiasy gi=zgG ,ul il vyfluhdfs
, TkngWk. NkwnghUeJdjyid jJdikaidg nghWwjd ,U mZFfFSTF , i lNaahd
rfgga =zggiad nfkh (s) kwwk §g (p) g =ZzgGfs vd tiafgglLjjyhk.

nfkh kwWk §g gii zgGfs

,uzL mZ Mugllhy mrRfsid toNa NeufNfhlby NkwnghUedk NghJd
cUthFk gi=zgé s rfgga=9gG vdggLfwd. ,ej NkwnghUedjy Neu NFhIL

NkwnghUeJdjy (head on overlapping) myyJd mrRto NkwnghUedjy (axial
overlapping) vdTk muaoffggLfwJd. s Muglllhy , lkngWk NkwnghUedjy efotly (s-

s kwWk s-p NkwnghUeJdjy) vgNghdk s gi=zgNg cUthFk. Vnddy s Mhgllhy
rus kfNfhs tbtjjiadf nfh=z1J. vdN® mjDIld efOk NkwnghUedjy vgnghOJk

Neu NFfhIL NkwnghUeJdjyhfNt mikAk> ,U p Mhgllhyfs %yfBEW mrnd toNa
NkwnghUedk s efotiYk gi=zgNg cUthfiwd. X mrnid %yfSW mrrhf FUJIK
Neutlyy Px-Px Mugll Ihy NkwnghUedjy MdJ s-gi=zggidj juUk.

,U mZ Mugllhyfs gffthlby NkwnghUeJkNghd cUthFk rfga=gG g
g8 =zgG (p) vdggLk. X -mrnid %yf$wW mrrhf fUJk Neutty P, -P kwWk P,-P,

Mfia Mhgllhyfs NkwnghUedjyhy p gi =ZzgG cUthfiwd. gd tUk vLjIFFhlLFs
%yk Mugllhyfs NkwnghUedjiyg Gued nfhssyhk.

H. %y f$W cUthjy

i Iuy[d mZtd vyfluhd miakgG 1s!

i hu[d %yfsWwW cUthFk Nghd> xwiw vyFluhidf nfh=zlss ,U
i hu[d mZffsd> 1 MhgllhyfSk mttU mZFfFSThHilNaahd mrnd toNa

NkwnghUeJdfidwd. ,ej NkwnghUeJdjy s-s NkwnghUedjy vdggLk. ,jjifa mrRto
Mugl Thy NkwnghUeJdJy fthu=zkht rifkh (s) g =zgG cUthfwd.
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F2 %y W cUthjy:
c@ud mZtd , izjw $lbd vyfluhd mikgG: 2s* 2p;, 2p;, 2p;

LU GC@ud mZffsid> rughyi eugggghl P, Mhgllhyfs x -mrrnd toNa
xdNwhnlhdW NkwnghUjJk Nghd> mitefSthilNa ‘s’ rfggs=zgé cUthfwd.

HF %oy f$W cUthjy:
i Iuy[d mZtd vyfluhd miakgG 1s!
c@ud mZtd , izjw $lbd vyfluhd mikgG 2s*2p;,2p;,2p;
i lu[dd rughjr euggggll 1s Mugllyhdd> GSudid ghj; eugghll 2P,

Mugil IhY Id NeuNfhlby NkwnghUedk Nghd i1 ~ IW[DfFk G@uDfFk , ilINa xU
s-rfgg s zgG cUthfwd.

0%y fBW cUthjy (0)

Mfr[d mZtd , izjw $lbd vyfluhd mikgG 2s°2pg,2p;,2p;
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U Mfrn[d mZffsid rughjiasT euggggll P, MuglllhyfSk z -mrnd toahf

NeuNfhlby NkuNfhlby NkwnghUeJdk Nghd (,eNeutty z -mrrid %yfBW mrrhff

fUJF) mitfSthilNa s-rfggi=zgé6 cuUthfwd kw ,U Mfr[dfsd
rughjias euggggll ,uzZL Mugll Thy FSk gffthlby NkwnghUeJtjhy
mitFSThHiINa p-rfggi =zg6 cUthfwd. vdNt MTfn[d %yfswy ,U Mfn[d
MZFFSk ,ulil rfggi=zgoghy gizffgglLss. 2s kwwk 2p, Mugllhyfsy
fh=zggLk kww ,U jdijj vyflund jdijj vyflund ,ulilfshf cssd.

- dffyggjhy

1 hu[d> G@ud Nghdw vsia %yf$WFsy Fh=zgglk gi=zgGFis
nghluGi la gi=zedss mZffsdd mZ Mugllhyfs NkwnghUedjy %yk vsijht
sttt ,aYk Mdhy KkjNjd> mkNkhdiah» nguyiak FNwhiuL Kjya gyyZ
%y fSWFsid F=zlwaggll g=zGFfiss mZ Mugllhyfsd vsja NkwnghUedjy %yk
st L,aytyiy. vLjIFFhlIhP Nrhjid KbTfsd mbggilay> KkjNjd
%yfewwhdd ehdKf) tbtjjiid ngwwssJd vdTk mjy Fh=zggLk ehdF C-H
g1 =zg6fSk rkkhdit vdTk e&g=zk nraagglLssd. ,gg=zGfis ehdF

i lu[d mZffsd (1s) Mugll lhyfs> fhugdid NTtENEW MwwY 1 la
(2s°2p;, 2p,,2p,) mZ MugllhyfSId NkwnghUeJdjy %yk tisTf ,ayhd.

Nrhjid KbTfsid mbggilay f=zlwaggll ,jjifa g=zGfis tisfFk nghUIL
yid] ghyig vdgtu %yf$Wwfsyy Th=zggLk ,i1=zjw mZ Mugllhyfs vdgd
Jdigjy mZtud MugllhyyiUed khwglbUffidwd vdw TfUjjpiid Kdnkhoejghu.
NkYk mtu ,dffygghjy vdw Nfhighlbid mwK¥fgglLj jidhu.

XNu mZtud> xggljjff msT MwwYila mZ Mugllhyfs xdNwhnlhdwW
fyed rk vzzififtay rk Mwwiy ngwWss Gjla rkkhd Mugllhyfis jUk
nrayKiw ,dffygghjy vd truvaWffggLfwd. ,rnrayKiway cuUthd Gja
Mugill lhyfs ,dffyggilej Mugllhyfs vd mioffggLfidwd.

,dffygG Muglllhyfs mjifglr rkrru jdikma ngwwUggdld> mitfsy
fh=zggLk vyfluhdfsd tyfF tiransd rWkkhfFk tifay Gwntsjay Fwjj
Jinraad NehffAKk mikfidwd.

.dffygoghjyid tiffs kwwk %yf$SWfsid tbtqfs

sp ,dffygghjy:

nguyiak FNshiuby gi=zgé cUthjiy ehk TUINthk. ,ayG Mwwy
emyay Ccss nguylak mZtd » 1 ZJW $IL vyfluhd m a1 kgG

[He] 2s°2p; 2p)2p;

nguylak FNshiuby «<css ,U Be-Cl gi=zgctfSk rkkhdit. NkYk
mk%yf$Hw NeuNFhIL tbtjjiidg ngwssJ vd f=zlwagglLssd. ,gg=zgid sp
,dffygghjy %yk VB nfhsifaidg gadglLjj tistfyhk

49 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




nguyiajjd 2s Mugllhyyy css ,U vyflundfsy xU vyfluhdhdJ
fisuTwW 2p MugllYfFr nryfwd. fisuTww egiyay vyfluhd mikgG
[He]2s'2p, 2p, 2p;

,eeiyay nguayljjid 2s kwwk 2p Mugllhyfs ,dffygghjYfF clglb
,U rkkhd sp ,dffyggilej Mugllhyfisj jufidwd. ,ej Gjia Mugllhyfs
50% s-gzgidAk 50% p-gzgidAk ngwWssd. sp ,dffyggilej Mugllhyfs
gljjiy (glk 10.22) fhlbAssthW Nenuju jiarfsy (180°) mikfidwd.

FNshudid MuglllhY 1d NkwnghUeJdjy,

XtnthUu sp ,dffyggile] MugllhyfSk FNshudid p; Mugllihyld

NeuNfFhlby NkwnghUeJdtjhy gljjiy fhlbAssthW Be kwWk ClI fF ,ilNa
rfggi zgGfs cuthfidwd.

sp? , dFFygG:

Nghuhd 1iu GSiuL (BFs) %yf$wy gi=z=gs cUthjiy FUJIF. Nghuhd
mZtd ,izjw $SIL vyFflund miakgG [He]2s*2p'

,ayG Mwwy eiyay Ngwuwhd mZtd ,izjwd Slby ,i=zahthj
vyfluhd xdW KILNk cssJ. Mdhy G@uDIld %dW rfgga=gig VwgLjj %dw
, i1zahfhy vyflundfs Njit. ,jad ngWk nghUIL> Nghuhdid 2s Mugllhyy
css ,U vyfluidfsy xU vyfluihdhdd 2p,  MuglhhYfF fisuTwW

,dffygghj YFF clglb gljjiy fhlbAssthw %dW rkkhd sp®> ,dffyggilej
Muglllhyfisj jufidwd. ,k%dW MuglllhyfSk xy vdw rk jJsjjiy mikfidwd.
NkYk ,U MugllhyfSTF , i INaahd g i =zgGFf NfFh=zk 120° MFk.
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GSudd 2p, Mugllhyfs NkwnghUeJdjy:

Nghuhdid %dwW sp*> ,dffygilej MugllhyfSIid %dw G@ud mZffsd
2p, Muglllhyfs NeuNfhlby NkwnghUeJdtjhy gljjiy fhlbAssthW B kwWk F FF
, 1INa rfggs=zgGfs cuUthfidwd.

sp® , dFFygG:

kjNJd %y f$Siaw vLjIFFINFF nfhzL sp’ ,dffyggid tisFfyhk. kjNjd
%yfhwy ika fhugd m=Z ehdF 1 ~ lu[d mZFffSid gi=zffgglLssJd. fhugd
mZtd ,izjw $IL vyfluihd mikgé ,ayG Mwwy eiyaryy [He]2s*2p, 2p;2p,

ehrdF 1 " lu[d mZffSId ehdF rfggi=gcfis VwgLjj Thugdid 2s
Mugillhyyy css ,U vyfluihdfsy xU vyfluhdhdd 2p, MugllIhYfF

fisuTWHwJ. fhugdid xU 2s MuglllhYk %dW 2p MuglllhyfSk ,dffygé miled
endF rkkhd  sp®,dffygé  Mugllhyfisj juUfidwd. NkYk ,U  sp’

Mugll IhyFSFF , i INaAss g i zgGF Nfh=zk 109°28 MFk.

i Iu[dd 1s Mugllhyfs NkwnghUeJdjy:

3

ehdF 1 " lu[d mZffsd 1s Mugllhyfs fhugd mZtid ehdF sp

,dfFygG MugllhyfSId NeuNfhlby NkwnghUej) kjNjd %yfdwdy 4C-H s-
guidggad gljjiy fhlbAssthw VwglL jJIfidwd.

sp*d , dFFygG:

PCI, Nghdw %y f$WFs)y ika ghllgi]l] mZ 1eJ FNshud mZffSid

rfggs =zggy gi=zffgglLssd. ,qgF ghjgulid m=Z Mugllhyfs> mjhtd xU 3s
MugilThy %dW 3p Muglllhyfs kwWk xU eugggllhy 3d Mugllhyfs kwWk xU
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eugggglhy 3d Mugllhyfs kwWk xU ewgggglhj 3d Mugllhy (d.) MAaitfs
sp’d ,dffyggy <LgLfidwd. ghJgu] mZtd ,ayG Mwwy eiyay vyFfluhd
mikgG [Ne]3s’3p,3p,3p; Ty FhllgglLssd. ghjgulid ,ulil eiyay css 3s
vyfluhdlyy xdwW xU fhyiahf css 3d MugllhYfF (3dz?) fisuTWHidwd. ghjgul
mZtd xU 3s Muglhlhy> %dwW 3p Mugllhyfs kwWk xU 3dzZ Mugllhyfisj

jufidwd. spd ,dffygé Mugllyfisj jufdwd. ,dffygé Mugllihyfs
KfNfh=z ,U gukL tbtikggy gljjiy cssthW mikedssd.

FNshudid 3p, Mugllhyfs NkwnghUeJdy:
ghgullid 1ed sp’d Mugllhyfs> 1ed FNshud mZffsd 3p,

Mugil IThyfSI1d NeuNfhlby NkwnghUedtjhy B1ed P-Cl (s) rfggai=gGfs gljjy
fhllgglLssthWw cuUthfidwd.

sp’d? , dFFyqgG:

rygu n frh /GSikuL (SF) %yf $Swy ika rygu mZthdd mjd
,izjwd $lbid tuwehff sp’d® ,dFFyggwF clglL MW rk MwwY i la sp’d?

,dffygéG Mugllhyfis cUthfFfidwd. ,itfs MW rkkhd S-F (s)
rfggms zg6fs cuthf fhu=zkhfidwd. rygu mZtd ,ayGC Mwwy eny vyfluhd

miikgG [Ne]3s®3p?3p3p:

3s Muglllhy kwWk 3p Muglllhy Mfia xtnthdwyUk ,Uedk xU vyfluhd>
fhylahf css 3d MugllhyfSTFE (d, kwWk dxz_yz) fisuTWHdwd. rygud ,ej MW

>, 1Zjw MugllhyfSk (xU 3s Muglllhy> %dW 3p Mugllhyfs kwWk ,u=zL 3d

Mugillhyfs kwWk ,uzL 3d Mugllhyfs) fyed MW rkkhd sp’d*> ,df fygG
Muglllhyfisj jJufidwd. ,ej Mugllhyfs gljjiy ThllgglLssthW vz=zKTH
thtikggadf ngwWssd.

GSudd 2p, Mugllhyfs NkwnghUeJdjy:
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rygud MW sp’d® ,dffygG Mugllhyfs MW GSudid 2p, MugllhyfSid

NeuNfhlby  NkwnghUej;y rygu n  frh GSiuvby MW S-F giz=zgGfis
cUthfFfidwd.

vijlydy, fhzgglk gi=zgGfs:

vijiydy gi=zgé cUthjiy ,dffygghjy Nfhighlbadg gadglLjj
vusftfyhk. vjjiydd %yf$W thagh C,H,. fhugdd ,i=zjwd ehdF. mjd
,izjw $IL vyfluhd mikgc ,ayG Mwwy eiyay [He]2s’2p,2p,2p;. Fhugdid

ehdF , 1z jwid emwT nraAk nghUlIL> 2s MugllhyiyiUed xU vyfluhad 2p,
Mugil IhYTF fisuTwr nraf.

vijiydly css ,uzL fhugd mZffSk sp® ,dffygghjYFF clglLssd.
fhugdid 2s, 2p, kwWk 2p, Mfia Mugllhyfs xdNwhnlhdW fyeJd %dW rkkhd

,dffyggilej Mugllhyfis cuUthfidwd. ,ej Mugllhyfs xdwfnfhdw 120°
Nfh=z ,ilntsay xy jsjjiy mikhdwd. fhugdid ,dffyggelahy MugllhyhdJd
-eJ JsjywkF nrgFjjhd Jiiray mikfdwd. fhugdd ,dffyggilahj
Mugll Thyhdd 2p, ,ej xy JsjigwF nrqFjjhd jimrayy mikfidwd.

nfkh gi =Zzg6 cUthjy;

%y FEW mrry (x-mrR) mikej> xtnthU fhugd mZtd xU sp® ,dffygG
milej Mugllhyfs xdNwhnlhdW NeuNfhlby NkwnghUej) C-C rifkh gi=ggid
cUthfFfwd. ,uzL fhugd mZffsd kw ,U sp’,dffyggilej MugllhyfSk

ehdF 1§ " lu[d mZffsd ehdF 1s MugllhyfSIld NeuNfhlby NkwnghUeJtjhy»
xtnthU fhugDk> 1 ~ Iu[DIld ,U C-H nfkh gi =zgGFis cUthfFfidwd.

p gi=Zgé6 cUthjy

LU Thuigd mZffsyy fThzgglk ,dffygoghjYfF clglhy ,U 2p,

Mugil Thy Sk %y f$SW mrry mikahjjhy gffthlbd toahf kILNk NkwnghUej
,aYk ,jjifa gffthlL NkwnghUedjyhy ,U Thugd mZFfFfSTFk ,1lNa
gljjiy fhlbAssthW xU p gi=gé cuthfidwd.
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mnlbydy, fhzgglLk gii zgGfs;

vjjiyidg NghyNt> ,dffygghjy nfhsifaiaidg gadglLjj)y mnlbydy
gizg6 cUthjiy tisffyhk. mnlbydd %yf$W thagghL C,H,. ,ayG Mwwy
eiyay css fhgdd ,izjw $lbd vyfluihd mikgG [He]2s’2p;,2p;2p;.

fhugdd ehdF , i zjwid eiwT nraAk nghUIL 2s Mugllhyy css xU
vyfluhed 2p, Muglh IhYFfF fisuTwr nraf.

mrilbyd %yf$wy> ,U fhugd mZfSk sp ,dFffygGc eiayay fth=zgglLfwJd
mtwwd 2s kwWk MugillThyfs xdNwhNIhdW fyed ,U rkkhd sp ,dffyggilej
Mugillhyfis cUthfFfidwd. , itfs %yf$W mrnd (x-mrR) toNa NeuNfhlby
mikfidwd. ,dffygc milahj 2p, kwWk 2p, Mugllhyfs %yf$SW mrrwF
nrqFjjhft mikedssd.

nkkh gi =zgGé cUthjy:

xtnthU fThugdiYk css xU sp ,dffyggilej Mugllhy xdNwhnlhdW
NeuNFhlby NkwnghUeji xU C-C nfkh gm=zggead VwgLjJIfidwd. ,U FThugdfsid
kwwnkhU sp ,dffygé Mugllhyfsid ,U 1 lu[d mZffsd ,U 1s
Mugil Ihyfs NeuNfhlby NkwnghUeJdtjhy> xtnthU fhugd mZTk xU 1 ~ Iu[DIld
XU C-H rnfkh gi=zggi= VwglLjJIfidwd.

ig g =Zg6 cUthjy;

xtnthU fhuigd mZuYk Th=zgglLk ,dffyggilahy 2p, kwWk 2p,
Mugll Thyfs gffthlby  NkwnghUeJdfidwd. ,jd tisthf , U Thugd
mMZFFSThilNa ,U #§g gi=zgcfs (p,-p kwWkp,-p,) gljjiy fThlbAssthw
cuthfidwd.

%y fSW Mugllhy nfhsiF

Yia] nfhsif kwk ,izjw gi=zgGFf nfhsif (VB nfhsif) Mhad
Ntjiggn =zg6é cUthjy kwWk %yf$HSW mikgGFis g=G6 ujiahf tisthd. vd Dk>
%yfeWfsid f=zlwaggll ny g=zGfis tYsTFgwFE Nkwfzlss ,
nfhs i FFSk Nghdkhdjhf ,yiy. vLjIFfhlIhf ,toU nfhsiffsidgh Mfr [d
%y fSW i lahfhejg g=zgidg ngwUFF Nt=Lk vdpDk> tYthd fhejg Gyjjpy
jut egiyay css Mfr[d fhej JutgfSThRilINa ftuggLfidwd. , jiyiUed
MFfr[d ghuh Fhejj _]dlkAllaJ vd mwhHdNwhk. NkwF=zLss ,U nfthsiffSk
gping cuthjiy vyfluhd ,ulilaad mbggrlay tsffid. vdNt ,Tnfhsiffs
ghuh fhejj jJjdikAila %yf$Wfsd gi=gé ,aygid tsff ,aytyiy. F.
— =zl kwWk uhgul S. Kyyffd Mfia mwQhfs %yf$sSW Mugllhy nfhsif
vdw i offggLk g m=zgGF nfhsifia cuthfhdhufs. , TnfhsifahdJd
%yfEWFsid fhejg g=zgid tistfiad.
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, Tnfhsifad Kffia mkrqfs gdtUkhw:

1. mZffs ,i1zed yfSwid cUthfFk Nghd mitfsid mZ Mugllhyfs
JagfsJd jdjjdikia , ofFfidwd. NkYk %y THW Mug/l Ihy fs
vdwioffggLk Gjia Mugllhyfs cUthfidwd.

,1ZAKk mZ Mugllhyfsid tbtjjiidg nghWjJd cUthFk %yFBW
Mugll Ihyfsid tbtgfs mikfidwd.

. . 1zHdw m=Z Mugllhyfsid v=zzifFi FAk cUthd %yf$Sw Mugllhyfsid
vzziFiTAk rkk. ,1=zAk njhluGala mZ Mugllhyfsd vzziFifTAk
rkk. , #ZzAk njhluGala mZ Mugllhyfsd MwY ld xggLkNghd> cuUthd
%y fSW Mugllhyfsyy ru ghjiasT vzzifFifAila Mugllhyfs mtwiwtl
Fiwthd MwwiyAk kww ru ghjiasT vzziifAila %yf$W Mugllhyfs
mjf MwwiyAk ngwWssd. Fiwthd Mwwiyg ngwUFFk %yTSW
Mugil lhyfs gi=zgG %y fSW Mugllhyfs vdTk mjf Mwwiyg ngwUFFK
%y THW Mugl Thy fs vjug i =ZgG %y THW Mugl lhy fs vdTk
muioffggLfidwd. gi=gGC %yfHW Mugllhyfs rfkh (s) 1g (p) nlylh
(d) vdTk vju gi=zgé %yfEWw Mugllhyfs s',p° kwwk d° vdTk
m s offggLfidwd.

%y FHwy» vy Tfluhdfs Gjighf cuthd %y THW Mugil Ihy Fs)y
euggggLHdwd. ,€] MugllIhyfsyy  vyfluhdfs euggagL jy» mZ
MuglilIhyfsyy vyfluhdfs eugggghbtd NghdNw M/gh jjJtk ngsy)
Jtufefj jjJtk kwwk — =1 tj MHhatwwd mbggi laNyNa m i KkAK.

, 1 ZAkK , U mZFfSTthilNa fhzgglk gi=zgGfsd vzziFif

gi=ZzgGjjuk vdggLfwd. xU %yfdwd gi=gGj jJujjiid gdtUk
rkdghl lhy f=lwayhk.

gi Zgoijuk =t

.qP>

N,vdgd gi=gG %yfsSW Mugllhyfs)y fThzggLk nkhjj vyfluhdfsid
vzzifif

N,vdgJd vjugi =ZzgGé %yfsSW Mugllhyfsy fhzggLk nkhjj vyfluhdfsid
vzzfif

NkYk xU %yf$Swd gi=gGj] juk G[[ak vdy mjjifa %yFfswW
cuthtjiyiy vd mwayhk.

mZ Mugllhyfsid NeuNFhIL , 8 =T (LCAO) Linear Combination of atomic orbitals

xU %yfdwwfhd —Nuhbgfu miyr rkdghlbwF juT fzlwtjd %yk mjd
%y fBW MugllhyfSffhd miyr rhugidf Ffz=zlwa ,aYk yf$wfsd
~Nuhbgfu miuyr rkdghlbid jujjy vdgd kfTk nfFfyhdd vdgjhy> %yFBW
Mugil Thy fSTfhd miuyrrhugadf f=zlwa Njhuha Kiwfs gadgLfidwd. mjjifa
Kiwfsyy nghdthdnjU Kiw mZ Mugllhyfsid Neya , 1=zT (LCAO) MFKk.
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mZ Mugllhyfsd miayrrhuG Y vd Fwffgghtiaj ehk mwNthk
Xggljjgff MwyYisla Y, kwk Y, Mfia ,U miyrruGfshy FwgglggLk ,U
mZ Muglllhyfs ,1zed ,U %yf$EW Mugllhyfisj JUk xU Neutyid ehk

FUINthk.

MitfSs xdW gi=zgc %yfSW Mugllhy (Y ;_.) kwnwhdW vjug s =gG
%yTSW  Mugllhy (Y, 4i2¢) MFk  ,ttU  %yfsSW  MugllhyfSTfhd
muayrrhuggid mZ Mugllhyfshd Y, kwk Y, Mharitfsd Newa ,1=ztd
%yk ngwyhk.

Y =Y, +Y,

gl =zgG

:YA_YB

vju gi=gG6

mZ Mhgllhyfsid MFFf FWFFIL tisthy gi=g6 %yf$SW Mhgllhyfs
cuthtjhfTk mZ Mhgllhyfsd mojjy FWFFIL tistd fhu=zkhf vjh
gi ZgG %yfSESW Mhgllhyfs cuthtjhfTk FUjyhk. ,U 1s Mhgllhyfsy ,Ued
,U %yTf$W Mhgllhyfs cuthtd gdtUk gljjy fhllgglLssJd.

MFfFF FWFFIL tisT. ,u=zL 1s Mhgllhyfs xNu Flljjiy cssd. kwWk xNu
Fwfis ngwwssd.
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CNyhf gi=g6

cNyhfqfs gsgsgG) jdik mjf mlhjjpr kd kwwk ntggqfljJdk jdik
jlalahfFjy kwWwk fkgahf elLjy MHha mtwwwNf cha g=zGFisg ngwwssd.
NkYk ,twwd nfhjeny kwk cUFeny Kkjigéfs mjifk. cNyhfg gbfjjwy
CcNyhf mZffs kFf mURly neUgfi miakepuff Thu=zkhf miuikAk tir
CNyhfggi =zgéG vd mwaggLfwd. cNyhfggi=zgghdd xU madiggi=ggyy.
Vnddjy> madiggii zgghdJ nteNtW vyfluhd fehjdik cila mZffSfthilNa
VwgLfiwd. mijg NghyNt ,J xU rfggi=zgGk myy Vnddy cNyhf mZffsy
mjid #oedss 8 myyJ 12 mZFFSid , 1Zjw vyfluhdfis rkkhfg ggfiLk
tifay mitfsy Nghdkhd vyfluhdek ,Yiy. vdNt cNyhfg gi=ggid
tsTtfF xU GjiaFf nfhsi ¥ Njatgglld.

1&1 kwWk yhud] MTfNahhfshy Kjd Kjyiy cocNyhf gia=zggwfhdf
nfhsiat Kdnkhojaggl13J. ,T nths i fadgb cNyhfggbtkhd J» FILwh
vyTfluhdfsid thAty> Nehkild Rik nfh=l madifs mkoedss xU njhFgghf
TfUjggLTwd. cNyhfgfsd ,i1zjw vyfluhdfs madahjyhy ,ej FlLwh
vyTluihdfs cuthhdwd. mZffsd ,1zjw vyfluhdfs cNyhf gbfjjiy css
midjJd mZffshYk fTlLgghbdw gghlggLtjhy cNyhf gi=zgghdd vyfluhdia

08 =ZgG (electronic bonding) vdTk muoffggLfwd. FlLwh vyfluhdfs xdrswnahdwW
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tyfFtgjhy mitfs cNyhf madifisr Rww ruhf tutAssd. cNyhfgfsid
ngUkghyhd ,awg=zGfis ,fnfhsit tisthidhYk ny tukGFSk cssd.

cNyhf madfSfFk flLwh vyfluhndfSTFk , ilINa egiykdday Ffthrn
tuir fth=zggLtjhy> cNyhfkhdd neuUqfig nghjiey Ff=zffww cNyhf madfisfF
nfhzlLss xU Kgghkhd tbtikggadg ngWwfwd. vdNt cNyhfgfs mjif
mihjjiia ngwwssd. cNyhfjjd kJ ntsigéw ,aeju jil nraygbLk Nghd> mjd
neUgf nghjej mikgghdd gy eOT jJsqfisft nth=bUggjhyy mjd toNa
efhjy emlngw ,aYk mjhtd cNyhfkhdd fFfkgahf eSk jdikmag ngWfwd.
ntsigbw ,aeju jil nraygLkNghd Jlaskahd cNyhfgfs cilAk Kddh 40%
Kjy 60% tiu elrnamlfidwd. xtnthU cNyhf madAk mjadr Rw midjJ
Jiirfs)yk vyfluhd jus Khyhy #oggllLssjhy> cNyhfg gii zggwF Jiirgg=6
>yny.

NehkidREk madifsid toNa vyfluhdfs fFlLgghbdw efhtjhy> cNyhfgfs
mjf ntgg kwWwk kdfljJk jwidg ngwWssd. vyfluhd jus Kfiyhy xsiahdJd
vjinuhsiFfggLtjhy cNyhfgfs gsgsgGjjdrkaridg ngwWssd. cNyhfg
g1 =zg6fs mjf tyiikArlait vdgjhyy cNyhf madifs jdijjdiNa ghiFAWW
JutkhfNth myyd thAthfNth eriyik khwwk miljy vsjjhdd myy. vdNt
cNyhfgfs mjf cUFeiry kwWk nfhjieisymag ngwwssd.

cNyhfqgfsyy fThzgglk gizggid %yf$sSwW Mhgllhy nfhsifggbh edF
tusff ,aYk ,fnfhsifadgb c<cNyhf gbfjjiy css mjf vzzfifayhd
mZffsd mZ Mhgllhyfs NkwnghUej) vzzww g i=ZgGé kwWk vjhg i =gG
%y TfHEW Mhgllhyfis Mwwy , i Intsjadw cUthfFfdwd.

g1 ZzgG %yfHSW Mhgllhy xtnthdWk> xU N[hb vyFfluhndfSld KOikahf
glLssd. vjhg i =zgG6 %yTf$sW Mhgllhyfs fhyiahf cssd. Mwwy , 1Ints)

chNyhfqfsd kdfljJdk JjwDfF fhu=zkhf mikfdwd. ,§1=zjw
lilayUed FljJdgglailfF gy vyfluhdfs ntggf HshTwjd Fhu=khP
cNyhfqfs ntggk TIljJk jdikmag ngwssd. ntggeiiy mjfhwFFkNghJd
kdfljJdj jwd Fiwfwd. Vnddyy cNyhf madifsid ntgg ,affjjhy> cNyhf
gbfjjiYyss> flLwh vyfluhdfsd jilaww ,affjywF Njstahd ruhd gbf
mikgghdd Fryfwd. jhkuk ntss) kwWk jqgfjjisd jJjthjj ngUkghyhd
chNyhfqfs fTUirk ewjjisd ngwssd. midjJd miayesKila xsaird
clftthjNy , JwFFf fhu=zkhf mikfwd.
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