












































122 jlk;u foKku

fp=k 4-11 sp
2 ladj d{kdksa rFkk BCl

3
 v.kq dk fuekZ.k

(III) spspspspsp
3 ladj.kµ bl çdkj osQ ladj.k dh O;k[;k

CH4 v.kq osQ mnkgj.k }kjk dh tk ldrh gSA blesa lgla;ksth
d{k osQ ,d s d{kd rFkk p d{kdksa osQ ladj.k ls pkj sp

3

ladj d{kd curs gSaA ;s d{kd leku ÅtkZ rFkk vkdkj osQ
gksrs gSaA çR;sd sp

3 d{kd esa 25% s-y{k.k rFkk 75%

p-y{k.k gksrk gSA sp
3 ladj.k }kjk çkIr pkj sp

3 ladj
d{kd prq"kiQyd osQ pkj dksuksa dh vksj gksrs gSaA tSlk fp=k
4-12 esa n'kkZ;k x;k gS] sp

3 ladj d{kdksa osQ chp dks.k dk
eku 109.5° gksrk gSA

fp=k 4-12 dkcZu osQ s, p
x
, p

y
 vkSj p

z
 ijek.kq d{kdksa osQ lfEeJ.k

ls sp
3 ladj d{kdksa dk fuekZ.k rFkk CH4 dk fojpuA

NH
3
 rFkk H

2
O dh lajpukvksa dh O;k[;k Hkh sp

3

ladj.k }kjk dh tk ldrh gSA NH
3
 esa ukbVªkstu ijek.kq dk

ry:i voLFkk bysDVªkWuh foU;kl 2s
2 
2p

x

1 
2p

y

1 
2p

z

1
  gksrk

gSA sp
3 ladj d{kdksa esa rhu sp

3 ladj d{kdksa esa v;qfXer
bysDVªkWu gksrk gS] tcfd pkSFkss sp

3 ladj esa ,d ,dkadh
bysDVªkWu ;qXe gksrk gSA ukbVªkstu osQ rhu sp

3 ladj d{kd
rhu gkbMªkstu ijek.kqvksa osQ 1s d{kdksa osQ lkFk vfrO;kiu
}kjk rhu N–H vkcaèk fu£er djrs gSaA ge tkurs gSa fd
,dkadh ;qXe rFkk vkcaèkh ;qXe osQ chp vkcaèkh ;qXe dh
vis{kk çfrd"kZ.k vkcaèkh ;qXe vfèkd gksrk gSA blosQ ifj.kke
Lo:i NH

3
 osQ v.kq esa vkcaèk dks.k 109.5° ls ?kVdj

107° gks tkrk gSA ,sls v.kq dh T;kfefr foÑr gksdj
fijkfeMh gks tkrh gS] tSlk fp=k 4-13 esa n'kkZ;k x;k gSA

ty osQ v.kq esa vkWDlhtu  ijek.kq osQ pkj la;kstdrk
d{k] d{kd (,d 2s rFkk rhu 2p) sp

3 ladj.k }kjk pkj
sp

3 ladj d{kd cukrs gSaA buesa ls nks ladj d{kdksa esa

,d&,d ;qXe gksrk gSA ;s pkj sp
3 ladj d{kd prq"ViQydh;

T;kfefr çkIr djrs gSa] ftlesa nks dksuksa ij gkbMªkstu ijek.kq
vkcafèkr gksrs gSa rFkk vU; nks dksuksa ij ,dkadh bysDVªkWu ;qXe
mifLFkr gksrs gSaA bl v.kq esa vkcaèk dks.k 109.5° ls ?kVdj
104.5° gks tkrk gS (fp=k 4-14) rFkk v.kq V-vkÑfr vFkok
dks.kh; T;kfefr xzg.k djrk gSA

fp=k 4-14 H
2
O v.kq dk cuuk

fp=k 4-13 NH3 v.kq dk cuuk
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123jklk;fud vkcaèku rFkk vkf.od lajpuk

4-6-2 sp
3
, sp

2
 rFkk sp ladj.k osQ vU;

mnkgj.k
C

2
H

6
 v.kq esa sp

3 ladj.kµ bFksu osQ v.kq esa dkcZu osQ
nksuksa dkcZu sp

3 ladfjr gksrs gSaA dkcZu ijek.kq osQ pkj sp
3

ladj d{kdksa esa ijek.kq ls ,d] vU; dkcZu ijek.kq osQ ,d
sp

3 ladj d{kd ls v{kh; vfrO;kiu }kjk sp
3
 – sp

3

flXek vkcaèk cukrs gSa] tcfd çR;sd dkcZu ijek.kq osQ vU;
rhu sp

3 ladj d{kd gkbMªkstu ijek.kqvksa osQ 1s d{kdksa osQ
lkFk sp

3
–s flXek vkcaèk cukrs gSaA blosQ ifj.kkeLo:i

bFksu esa C – C vkcaèk yackbZ 154 pm vkSj C–H vkcaèk
yackbZ 109 pm gksrh gSA
C2H4 esa sp

2 ladj.kµ ,Fkhu v.kq osQ cuus esa dkcZu
ijek.kq dk ,d sp

2 ladj d{kd ls v{kh; vfrO;kiu }kjk
C – C flXek vkcaèk cukrk gS] tcfd çR;sd dkcZu ijek.kq
osQ vU; nks sp

2 ladj d{kd gkbMªkstu ijek.kqvksa osQ lkFk
sp

2 
– s flXek vkcaèk cukrs gSaA ,d dkcZu ijek.kq dk

vladfjr d{kd 2px  vFkok 2py nwljs dkcZu ijek.kq osQ

leku d{kd osQ lkFk ik'oZ (Sidewise) vfrO;kiu }kjk
nqcZy π vkcaèk cukrk gS ftlesa dkcZu rFkk gkbMªkstu
ijek.kqvksa osQ ry osQ Åij rFkk uhps leku bysDVªkWu vHkz gksrk
gSA

bl çdkj ,Fkhu v.kq esa C–C osQ eè; ,d sp
2
–sp

2

ladfjr d{kdksa esa flXek (σ) vkcaèk rFkk ,d ikbZ (π)
vkcaèk (ftldh yackbZ 134 pm gksrh gS] tks p-d{kdksa osQ
eè; gksrk gS) ladj.k esa ç;ksx ugh gksrs ,oa v.kq osQ ry osQ
yacor gksrs gSaA C–H vkca/ esa (sp

2
-s) flXek (σ) vkcaèk

dh yackbZ 108 pm gksrh gS ,oa H–C–H ,oa H–C–C

vkcaèk dks.k Øe'k% 117.6° 121° gksrk gSA
,Fkhu v.kq esa flXek (σ) ,oa ikbZ (π) vkcaèkksa dk

cuuk fp=k 4-15 esa n'kkZ;k x;k gSA
C

2
H

2
 esa sp ladj.kµ bFkkbu v.kq osQ cuus esa nksuksa dkcZu

ijek.kq sp ladj.k n'kkZrs gSaA muij nks&nks vladfjr (2py rFkk
2p

x
) d{kd gksrs gSaA

fp=k 4-15 ,Fkhu esa flXek rFkk π- vkcaèkksa dk cuuk
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124 jlk;u foKku

,d dkcZu ijek.kq dk sp ladj d{kd nwljs dkcZu
ijek.kq osQ sp ladj d{kd ls v{kh; vfrO;kiu }kjk
C – C flXek vkcaèk cukrk gSA cps gq, ladj d{kd
gkbMªkstu osQ vèkZ&Hk`r 1s d{kdksa ls v{kh; vfrO;kiu }kjk
flXek vkcaèk cukrs gSaA nksuksa dkcZu ijek.kqvksa ij mifLFkr
nks&nks vladfjr d{kd ik'oZ vfrO;kiu }kjk nks ikbZ&vkcaèk
cukrs gSaaA bl çdkj bFkkbu esa nks dkcZu ijek.kqvksa osQ chp
mifLFkr f=k&vkcaèk] ,d flXek rFkk nks ikbZ vkcaèkksa ls cuk
gksrk gS] tSlk fp=k 4-16 esa n'kkZ;k x;k gSA

4-6-3 d-d{kdksa okys rÙoksa esa ladj.k

r`rh; vkorZ rÙoksa esa s rFkk p d{kdksa osQ lkFk&lkFk d

d{kd Hkh mifLFkr gksrs gSaA bu d d{kdksa dh ÅtkZ 3s 3p

,oa 4s, 4p d{kdksa dh ÅtkZ osQ lerqY; gksrh gSA 3p vksj
4s d{kdksa dh ÅtkZ esa vfèkd varj gksus osQ dkj.k 3p, 3d

,oa 4s d{kdksa dk ladj.k laHko ugha gSA
s, p rFkk d d{kdksa osQ ladj.k osQ eq[; çdkjksa dks

;gk¡ uhps lkjka'k esa fn;k x;k gSµ
(i) PCl5 dk cuuk (sp

3
d ladj.k)µ iQkWLiQksjl ijek.kq

(Z = 15) dh ryLFk voLFkk bysDVªkWuh foU;kl dks uhps
n'kkZ;k x;k gSA iQkWLiQksjl dh vkcaèk fuekZ.k ifjfLFkfr;ksa esa
3s d{kd ls ,d bysDVªkWu v;qfXer gksdj fjDr 3d

z

2 d{kd

esa çksUur gks tkrk gSA bl çdkj iQkWLiQksjl dh mÙksftr
voLFkk osQ foU;kl dks bl çdkj n'kkZ;k tk ldrk gSµ

ik¡p Dyksjhu ijek.kqvksa }kjk iznÙk bysDVªkWu ;qXeksa }kjk Hkjs x,

sp
3
d ladfjr d{kd

bl çdkj ik¡p d{kd (,d s] rhu p rFkk ,d d

d{kd) ladj.k osQ fy, miyCèk gksrs gSaA buosQ ladj.k }kjk
ik¡p sp

3
d ladj d{kd çkIr gksrs gSa] tks f=kdks.kh; f}&fijkfeM

osQ ik¡p dksuksa dh vksj mUeq[k gksrs gSa] tSlk fp=k 4-17 esa
n'kkZ;k x;k gSA

fp=k 4-17 PCl
5
 v.kq dh f=kdks.kh; f}&fijkfeMh T;kfefr

v.kq@vk;u ladj.k ijekf.od mnkgj.k
dh vkÑfr dk çdkj d{kd

oxZ&leryh dsp2 d+s+p(2) [Ni(CN)
4
]2–,

[Pt(Cl)
4
]2–

f=kdks.h; sp3d s+p(3)+d PF
5
, PCl

5

f}fijkfeMh

oxZ fijkfefM sp3d2 s+p(3)+d(2) BrF
5

v"ViQydh; sp3d2 s+p(3)+d(2) SF
6
, [CrF

6
]3–

d2sp3 d(2)+s+p(3) [Co(NH
3
)
6
]3+

fp=k 4-16 ,Fkkbu esa flXek rFkk ikbZ&vkcaèkksa dk cuuk
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125jklk;fud vkcaèku rFkk vkf.od lajpuk

;gk¡ ;g è;ku nsus ;ksX; ckr gS fd f=kdks.kh; f}fijkfeMh
T;kfefr esa lHkh vkca/ dks.k cjkcj ugha gksrs gSaA PCl

5
 esa

iQkWLiQksjl osQ ik¡p sp
3
d ladj d{kd Dyksjhu ijek.kqvksa osQ

v/Z&Hk`r d{kdksa ls vfrO;kiu }kjk ik¡p P – Cl flXek&
vkca/ cukrs gSaA buesa ls rhu P – Cl vkca/ ,d ry esa gksrs
gSa rFkk ijLij 120° dk dks.k cukrs gSaA bUgsa ^fo"kqorh;
vkca/] (Equatorial) dgrs gSaA vU; nks P – Cl vkca/
Øe'k% fo"kqorh; ry osQ Åij vkSj uhps gksrs gSa rFkk ry ls
90° dk dks.k cukrs gSaA bUgsa v{kh; vkca/ (Axial) dgrs gSaA
pw¡fd v{kh; vkca/ bysDVªkWu ;qXeksa esa fo"kqorh; vkcèkh&;qXeksa
ls vf/d izfrd"kZ.k vU;ksU;fØ;k,¡ gksrh gSa] vr% ;s vkca/
fo"kqorh; vkca/ksa ls yackbZ esa oqQN vf/d rFkk izcyrk esa
oqQN de gksrs gSaA blosQ ifj.kkeLo:i PCl5 vR;f/d
fØ;k'khy gksrk gSA

(ii)(ii)(ii)(ii)(ii) SFSFSFSFSF
66666
 dk cuuk (spspspspsp

33333
ddddd

22222 ladj.k)µ SF6 esa osQanzh;
lYiQj ijek.kq dh ryLFk voLFkk bysDVªkWu foU;kl 3s

2
 3p

4

gSA mÙksftr voLFkk esa miyC/ N% d{kd] vFkkZr~ ,d s]
rhu p rFkk d d{kd v/Z&Hk`r gksrs gSaA ;s ladj.k }kjk N%
sp

3 
d

2 ladj cukrs gSa] tks ,d lev"ViQyd osQ N% dks.kksa
dh vksj izf{kIr gksrs gSaA ;s ladj d{kd Ýyqvksjhu ijek.kqvksa
osQ v/Z&Hk`r d{kdksa ls vfrO;kiu }kjk N% S – F flXek
vkca/ cukrs gSaA bl izdkj SF

6
 v.kq dh ,d lev"ViQydh;

T;kfefr gksrh gS] tSlk fp=k 4-18 esa n'kkZ;k x;k gSA

fp=k 4-18 SF6 v.kq dh v"ViQydh; T;kfefr

4-7 vkf.od d{kd fl¼kar
vkf.od d{kd fl¼kar ,iQ- gqaM rFkk vkj-,l- eqfydu }kjk
lu~ 1932 esa fodflr fd;k x;kA bl fl¼kar osQ eq[;
y{k.k fuEufyf[kr gSaµ
(i) ftl çdkj ijek.kq esa bysDVªkWu fofHkUu ijek.kq d{kdksa

esa mifLFkr jgrs gSa] mlh çdkj v.kq esa bysDVªkWu
fofHkUu vkf.od d{kdksa esa mifLFkr jgrs gSaA

(ii) vkf.od d{kd rqY; ÅtkZvksa ,oa mi;qDr lefefr
ijek.kq d{kdksa osQ la;ksx ls curs gSaA

(iii) ijek.kq d{kd esa dksbZ bysDVªkWu osQoy ,d gh ukfHkd
osQ çHkko esa jgrk gS] tcfd vkf.od d{kd esa
mifLFkr bysDVªkWu nks ;k nks ls vfèkd ukfHkdksa }kjk
çHkkfor gksrk gSA ;g la[;k v.kq esa ijek.kqvksa dh la[;k
ij fuHkZj djrh gSA bl çdkj ijek.kq d{kd ,dyosaQæh;
gksrk gS] tcfd vkf.od d{kd cgqosaQæh; gksrk gSA

(iv) cus gq, vkf.od d{kdksa dh la[;k la;ksx djus okys
ijek.kq d{kdksa dh la[;k osQ cjkcj gksrh gSA tc nks
ijek.kq d{kdksa dks feyk;k tkrk gS] rks nks vkf.od
d{kd çkIr gksrs gSaA buesa ls ,d ̂ vkcaèku vkf.od
d{kd* vkSj nwljk çfrvkcaèku vkf.od d{kd
dgktkrk gSA

(v) vkcaèku vkf.od d{kd dh ÅtkZ de gksrh gSA vr%
mldk LFkkf;Ro laxr çfrvkcaèku vkf.od d{kd ls
vfèkd gksrk gSA

(vi) ftl çdkj fdlh ijek.kq osQ ukfHkd osQ pkjksa vksj
bysDVªkWu çkf;drk forj.k ijek.kq d{kd }kjk fn;k
tkrk gS] mlh çdkj fdlh v.kq esa ukfHkdksa osQ lewg osQ
pkjksa vksj bysDVªkWu çkf;drk forj.k vkf.od d{kd
}kjk fn;k tkrk gSA

(vii) ijek.kq d{kdksa dh Hkk¡fr vkf.od d{kdksa dks Hkh
ikmyh fl¼kar rFkk gqaM osQ fu;e dk ikyu djrs gq,
vkWiQckÅ fu;e osQ vuqlkj Hkjk tkrk gSA

4-7-1 vkf.od d{kdksa dk fuekZ.k % ijek.kq&d{kdksa
dk jSf[kd la;ksx

tSlk vki tkurs gSa] rjax ;kaf=kdh osQ vuqlkj ijek.kq d{kd
dks ,d rjax iQyu (ψ) osQ :i esa n'kkZ;k tk ldrk gSA ;g
iQyu bysDVªkWu rjax osQ vk;ke (Amplitude) dks n'kkZrk gS
rFkk bls Jks̄ Mxj lehdj.k osQ gy }kjk çkIr fd;k tkrk gS]
ijarq ,d ls vfèkd bysDVªkWu okys fudk; osQ fy, Jks̄ Mxj
lehdj.k dk gy ugha fd;k tk ldrkA blfy, vkf.od
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d{kd] tks v.kqvksa osQ fy, ,d bysDVªkWu rjax iQyu gS] dks
Jks̄ Mxj lehdj.k osQ gy ls lhèks çkIr djuk dfBu gSA bl
dfBukbZ dk fujkdj.k ,d lfUudV (Approximation)

fofèk osQ lgkjs fd;k tkrk gSA bl fofèk dks ̂ ijek.kq d{kdksa
dk jSf[kd la;ksx* (Linear Combination of Atomic

Orbitals, LCAO) dgrs gSaA

vkb,] ge ,d leukfHkdh; f}&ijek.kqd v.kq] H
2

ij bl fofèk dk vuqç;ksx djsaA eku ysa fd gkbMªkstu v.kq
nks gkbMªkstu ijek.kqvksa A rFkk B ls cuk gSA nksuksa ijek.kq ,d
leku gh gSa] osQoy lqfoèkk osQ fy, mUgsa A rFkk B ls fpfÉr
fd;k x;k gSA çR;sd gkbMªkstu ijek.kq dh ewy voLFkk esa
mlosQ 1s d{kd esa ,d bysDVªkWu gksrk gSA bu ijek.kq d{kdksa
dks ge rjax iQyuksa ψ

A
 rFkk ψ

B
 }kjk çn£'kr dj ldrs gSaA

xf.krh; :i ls vkf.od d{kdksa dks ijek.kq d{kdksa osQ
jSf[kd la;ksx O;fDrxr ijek.kq d{kdksa osQ rjax iQyuksa ψ

A

rFkk ψB osQ ;ksx ;k varj }kjk fd;k tkrk gS] tSlk uhps
n'kkZ;k x;k gSA

ψ = ψ ± ψMO A B

bl çdkj nks vkf.od d{kd σ rFkk σ∗ çkIr gksrs gSaA
σ = ψA + ψB

σ* = ψA – ψB

ijek.kq d{kdksa osQ ;ksx ls cuus okys vkf.od d{kd
σ dks vkcaèku vkf.od d{kd rFkk ijek.kq d{kdksa osQ
varj ls cuus okys vkf.od d{kd] σ∗] dks ^çfrvkcaèku
vkf.od d{kd* dgrs gSa (fp=k 4-19)A

xq.kkRed rkSj ij vkf.od d{kdksa dk cuuk la;ksx
djus okys ijek.kqvksa osQ bysDVªkWu rjaxksa osQ jpukRed
(Constructive) rFkk fouk'kh (Destructive) O;frdj.k
(Interference) osQ :i esa le>k tk ldrk gSA vkcaèku
vkf.od d{kd osQ fuekZ.k esa vkcaèkh ijek.kqvksa dh nks
bysDVªkWu rjaxsa ,d nwljs dks çcfyr djrh gSa] vFkkZr~ buesa
jpukRed O;frdj.k gksrk gSA nwljh vksj çfrvkcaèku vkf.od
d{kd osQ fuekZ.k esa ;s bysDVªkWu rjaxsa ,d&nwljs dks fujLr
djrh gSa] vFkkZr~ buesa fouk'kh O;frdj.k gksrk gSA buosQ
ifj.kkeLo:i vkcaèku vkf.od d{kd esa vfèkdka'k bysDVªkWu
?kuRo vkcafèkr ijek.kqvksa osQ chp vofLFkr gksrk gSA
ukfHkdksa osQ chp çfrd"kZ.k cgqr de gksrk gS] tcfd
çfrvkcaèkh vkf.od d{kd esa vfèkdka'k bysDVªkWu ?kuRo
nksuksa ukfHkdksa osQ chp osQ {ks=k ls nwj vofLFkr gksrk gSA
okLro esa nksuksa ukfHkdksa osQ eè; ,d fuLian ry (Nodal

Plane) gksrk gSa] tgk¡ ij bysDVªkWu ?kuRo 'kwU; gksrk gSA vr%
ukfHkdksa osQ chp mPp çfrd"kZ.k gksrk gSA vkcaèkh vkf.od
d{kdksa esa mifLFkr bysDVªkWu ukfHkdksa dks ijLij ckaèks j[kus
dh ço`fÙk j[krs gSaA vr% ;s v.kq dks LFkkf;Ro çnku djrs
gSaA bl çdkj ,d vkcaèku vkf.od d{kd mu ijek.kq
d{kdksa ls lnSo de ÅtkZ j[krk gS] ftuosQ la;ksx ls og
curk gSA blosQ foijhr çfrvkcaèku vkf.od d{kd esa
bysDVªkWu v.kq dks vLFkk;h dj nsrs gSaA bysDVªkWuksa ,oa
ukfHkdksa osQ chp vkd"kZ.k bl d{kd esa bysDVªkWuksa osQ chp
ijLij çfrd"kZ.k ls de gksrk gS vkSj blls ÅtkZ esa ldy
o`f¼ gksrh gSA

;gk¡ è;ku nsus ;ksX; ckr ;g gS fd çfrvkcaèku d{kd
dh ÅtkZ la;ksx djus okys ijek.kq d{kdksa dh ÅtkZ ls mruh
ek=kk esa vfèkd gks tkrh gS] ftruh ek=kk esa vkcaèku vkf.od
d{kd dh ÅtkZ de gksrh gSA bl çdkj nksuksa vkf.od
d{kdksa dh oqQy ÅtkZ ogh jgrh gS] tks nks ewy ijek.kq&d{kdksa
dh gksrh gSA

4-7-2 ijek.kq d{kdksa osQ la;ksx dh 'krs±

ijek.kq d{kdksa osQ jSf[kd la;ksx ls vkf.od d{kdksa osQ
fuekZ.k osQ fy, fuEufyf[kr 'krs± vfuok;Z gSaµ
1- la;ksx djus okys ijek.kq d{kdksa dh ÅtkZ leku ;k
yxHkx leku gksuh pkfg,A bldk rkRi;Z ;g gS fd ,d
1s d{kd nwljs 1s d{kd ls la;ksx dj ldrk gS ijarq 2s

d{kd ls ugha] D;ksafd 2s d{kd dh ÅtkZ 1s d{kd dh

fp=k 4-19 nks ijek.kq Øe'k% A rFkk B ij osaQfær ijek.kq d{kdksa
ψ

A
 rFkk ψ

B
 osQ jSf[kd la;ksx ls vkcaèku (σ) rFkk

çfrvkcaèku (σ*) vkf.od d{kdksa dk fuekZ.kA
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ÅtkZ ls dgha vfèkd gksrh gSA ;g lR; ugha gS ;fn ijek.kq
fHkUu çdkj osQ gSaA
2- la;ksx djus okys ijek.kq d{kdksa dh vkf.od v{k
osQ ifjr% leku lefefr gksuh pkfg,A ifjikVh osQ vuqlkj

z-v{k dks vkf.od v{k ekurs gSaA ;gk¡ ;g rF; egÙoiw.kZ gS
fd leku ;k yxHkx leku ÅtkZ okys ijek.kq d{kd osQoy
rHkh la;ksx djsaxs] tc mudh lefefr leku gS] vU;Fkk%
ughaA mnkgj.kkFkZµ2pZ ijek.kq&d{kd nwljs ijek.kq osQ 2pZ

fp=k 4-20 (d) 1s ijek.kq d{kdksa ([k) 2p
z
 ijek.kq d{kdksa rFkk (x) 2p

x
 ijek.kq d{kdksa osQ la;ksxksa ls cus vkcaèku ,oa çfrvkcaèku

vkf.od d{kdksa dh :ijs[kk rFkk mudh ÅtkZ,¡
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d{kd ls la;ksx djsxk] ijarq 2px ;k 2py d{kdksa ls ugha]
D;ksafd mudh lefefr;k¡ leku ugha gSaA
3- la;ksx djus okys ijek.kq d{kdksa dks vfèkdre
vfrO;kiu djuk pkfg,A ftruk vfèkd vfrO;kiu gksxk]
vkf.od d{kdksa osQ ukfHkdksa osQ chp bysDVªkWu ?kuRo mruk
gh vfèkd gksxkA

4-7-3 vkf.od d{kdksa osQ çdkj
f}&ijek.kqd v.kqvksa osQ vkf.od d{kdksa dks σ (flXek)] π
(ikbZ)] δ (MsYVk) vkfn }kjk ukfer fd;k tkrk gSA bl
ukedj.k esa flXek vkf.od d{kd vkcaèk v{k osQ ifjr%
lefer gksrs gSa] tcfd π vkf.od d{kd lefer ugha gksrsA
mnkgj.k osQ fy,µ nks ukfHkdksa ij osaQfær 1s d{kdksa dk
jSf[kd la;ksx nks vkf.od d{kdksa dks mRiUu djrk gSA tks
vkcaèk v{k osQ ifjr% lefer gksrs gSaA bUgsa σ

1s
 rFkk σ

1s*

vkf.od d{kd dgrs gS a [(fp=k 4-20(v)]A ;fn
varjukfHkdh; v{k dks z-fn'kk esa fy;k tk,] rks ;g
ns[kk tk ldrk gS fd nks ijek.kqvksa osQ 2p

z
 d{kdksa osQ

jSf[kd la;ksx ls Hkh nks flXek vkf.od d{kd mRiUu
gksaxsA bUgsa σσσσσ2pz rFkk σσσσσ*2pz ls fu:fir djrs gSa
[fp=k 4-20 [k]A

2p
x
 rFkk 2p

y
 d{kdksa osQ vfrO;kiu ls feyus okys

vkf.od d{kd vkcaèk d{k osQ ifjr% lefer ugha gksrsA ,slk
vkf.od ry osQ Åij èkukRed yksc rFkk vkf.od ry osQ
uhps ½.kkRed yksc gksus osQ dkj.k gksrk gSA ,sls vkf.od
d{kdk s a dk s π vk S j π∗ }kj k fpfÉr djr s g S a
[fp=k 4-20 x]A vkcaèku vkf.od d{kd esa varjkukfHkd v{k
osQ Åij ,oa uhps vfèkdre bysDVªkWu ?kuRo jgrk gS] ijarq
çfrcaèku vkf.od d{kd π∗ esa ukfHkdksa osQ eè; ,d uksM+
gksrk gSA

4-7-4 vkf.od d{kdksa dk ÅtkZ&Lrj vkjs[k
geus ns[kk fd nks ijek.kqvksa ij mifLFkr 1s ijek.kq d{kd
la;ksx }kjk nks vkf.od d{kdksa dk fuekZ.k djrs gSa] ftUgsa
σ1s rFkk σ

∗
1s ukfer fd;k tkrk gSA blh çdkj nks

ijek.kqvksa osQ vkB ijek.kq d{kd (2s rFkk 2p) jSf[kd
la;ksx }kjk fuEufyf[kr vkB vkf.od d{kdksa dk fuekZ.k
djrs gSaµ

çfrvkcaèkh vkf.od d{kd σ∗2s, σ∗2p
z
, π∗2p

x
,

π∗2py vkcaèkh vkf.od d{kd% σ2s, σ2pz, π2px, π2py

bu vkf.od d{kdksa osQ ÅtkZ&Lrj çk;ksfxd rkSj ij
LisDVªeh fofèk }kjk çkIr fd, tkrs gSaA f}rh; vkorZ osQ rÙoksa
osQ leukfHkdh; f}ijek.kqd v.kqvksa (O2, F2) osQ vkf.od
d{kdksa dh ÅtkZ dk c<+rk Øe bl çdkj gSµ
σ1s < σ*1s < σ2s < σ*2s <σ2pz<(π 2px = π 2py)

< (π *2p
x
= π *2p

y
)<σ*2p

z

f}rh; vkorZ osQ 'ks"k v.kqvksa (tSlsµ Li
2
, Be

2
, B

2
,

C2, N2) osQ f}ijek.kqd v.kqvksa osQ fy, vkf.od d{kdksa
dh ÅtkZ dk Øe Åij fn, x, Øe ls fHkUu gksrk gSA
mnkgj.k osQ fy,µ B2, C2, N2 vkfn f}ijek.qd v.kqvksa osQ
vkf.od d{kdksa dk çk;ksfxd rkSj ij fuèkkZfjr ÅtkZ&Øe bl
çdkj gSµ
σ1s < σ*1s < σ2s < σ*2s < (π 2p

x
 = π

 
2p

y
) <σ2p

z

< (π *2px= π *2py) < σ*2pz

vkf.kod d{kdksa dh ÅtkZ osQ Øeksa esa egÙoiw.kZ varj
;g gS fd σ2p

z
 d{kd dh ÅtkZ π2p

x
 rFkk π2p

y
 vkf.od

d{kdksa ls vfèkd gksrh gSA

4-7-5 bysDVªkWuh foU;kl rFkk vkf.od O;ogkj
fofHkUu vkf.od d{kdksa esa bysDVªkWuksa dk forj.k ̂ bysDVªkWfud
foU;kl* dgykrk gSA bysDVªkWuksa dks d{kdksa dh ÅtkZ osQ c<+rs
gq, Øe esa Hkjk tkrk gSA

v.kq osQ bysDVªkWfud foU;kl ls v.kq osQ ckjs esa
egÙoiw.kZ lwpuk çkIr gks ldrh gS] tSlk vkxs foosfpr gSA
v.kqvksa dk LFkkf;Ro % ;fn vkcaèkh vkf.od d{kdksa esa
mifLFkr bysDVªkWuksa dh la[;k Nb rFkk çfrvkcaèku d{kdksa esa
la[;k N

a
 gks] rks

(i) v.kq LFkk;h gksxk] ;fn N
b
 > N

a
 gks

(ii) v.kq vLFkk;h gksxk] ;fn Na > Nb gks
(i) esa vkcaèku bysDVªkWuksa dh la[;k vfèkd gksus osQ dkj.k
vkcaèkh çHkko çcyre gksrk gS] ftlls ,d LFkk;h v.kq çkIr
gksrk gSA nwljh vksj (ii) esa çfr&vkcaèku çHkko çcy gksrk gS]
ftlosQ ifj.kkeLo:i v.kq vLFkk;h gksrk gSA

vkcaèk dksfV (Bond Order) %

vkcaèk dksfV dks vkcaèkh vkf.od d{kdksa ,oa çfr&
vkcaèkh vkf.od d{kdksa esa mifLFkr bysDVªkWuksa dh
la[;k osQ varj osQ vkèks osQ :i esa ifjHkkf"kr fd;k
tkrk gSµ

vkcaèk dksfV
1

( )
2

= −b aN N
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vkcaèk dksfV fdlh v.kq esa mifLFkr lgla;ksth
vkcaèkksa dh la[;k crkrh gSA ;fn N

b 
> N

a
 gks] rks vkcaèk

dksfV èkukRed gksxh rFkk v.kq LFkk;h gksxk vkSj ;fn vkcaèk
dksfV ½.kkRed (Nb < Na) ;k 'kwU; (Nb = Na) gks] rks v.kq
vLFkk;h gksxkA
vkcaèk dh çÑfr
tSlk crk;k x;k gS] vkcaèk&dksfV fdlh v.kq esa mifLFkr lgla;ksth
vkcaèkksa dh la[;k crkrh gSA mnkgj.kkFkZµ ;fn vkcaèk dksfV 1] 2
;k 3 gks] rks mlesa Øe'k% ,dy] f} vFkok f=k vkcaèk gksaxsA
vkcaèk&yackbZ
lkekU;r% fdlh v.kq esa nks ijek.kqvksa osQ chp vkcaèk dksfV
vkcaèk yackbZ dk ,d lfUudV eki gksrk gSaA vkcaèk yackbZ
vkcaèk&dksfV osQ O;qRØekuqih gksrh gSA tSls&tSls vkcaèk dksfV
c<+rh gS] oSls&oSls vkcaèk yackbZ ?kVrh tkrh gSA
paqcdh; LoHkko
;fn fdlh v.kq osQ lHkh vkf.od d{kd f}&iwfjr ;qfXer
gksa] rks inkFkZ çfrpaqcdh; (Diamagnetic) gksrk gSA ,sls v.kq
paqcdh; {ks=k esa çfrd£"kr gksrs gSa] ijarq ;fn fdlh v.kq osQ
,d ;k vfèkd vkf.od d{kdksa esa v;qfXer bysDVªkWu gksa] rks
og v.kq vuqpaqcdh; (Paramagnetic) gksrk gSA ,sls v.kq
pqacdh; {ks=k esa vkd£"kr gksrs gSaA

4-8 leukfHkdh; f}ijek.kqd v.kqvksa
esa vkcaèku

bl [kaM esa ge oqQN leukfHkdh; v.kqvksa esa vkcaèku dh
ppkZ djasxsA
1- gkbMªkstu v.kq (H

2
) % ;g gkbMªkstu osQ nks ijek.kqvksa osQ

la;kstu ls curk gSA çR;sd gkbMªkstu osQ 1s d{kd esa ,d
bysDVªkWu gksrk gSA vr% gkbMªkstu osQ v.kq esa oqQy nks bysDVªkWu
gksaxs] tks σ1s vkf.od d{kd esa mifLFkr gksaxsA gkbMªkstu
v.kq dk bysDVªkWfud foU;kl gksxkA

H
2
: (σ1s)

2

gkbMªkstu v.kq dh vkcaèk dksfV dks bl çdkj ifjdfyr
fd;k tk ldrk gSA

vkcaèk dksfV
2 0

1
2 2

− −
= = =b aN N

bldk vFkZ ;g gS fd gkbMªkstu v.kq esa gkbMªkstu osQ
nks ijek.kq ,d&nwljs ls ,dy lgla;ksth vkcaèk }kjk vkcafèkr
gksrs gSaA gkbMªkstu v.kq dh fo;kstu ÅtkZ 438 kJ mol

–1 ikbZ
xbZ gS rFkk vkcaèk yackbZ dk çk;ksfxd eku 74 pm gSA pw¡fd
gkbMªkstu v.kq esa dksbZ v;qfXer bysDVªkWu ugha gS] blfy, ;g
çfrpqacdh; gSA

2- ghfy;e v.kq (He2) % ghfy;e ijek.kq dk bysDVªkWfud
foU;kl 1s

2 gSA çR;sd ghfy;e ijek.kq esa nks bysDVªkWu gksrs
gSa] vFkkZr~ He

2
 v.kq esa oqQy pkj bysDVªkWu gksaxsA

;s bysDVªkWu σ1s rFkk σ1s vkf.od d{kdksa esa Hkjs
tk,¡xs rFkk He

2
 dk bysDVªkWfud foU;kl gksxkA

He2 : (σ1s)
2
 (σ∗1s)

2 rFkk
He

2
 dh vkcaèk dksfV = =

1
(2 – 2) 0

2
pw¡fd He

2
 osQ fy, vkcaèk dksfV 'kwU; gS] vr% ;g

v.kq vLFkk;h gksxk rFkk bldk vfLrRo ugha gksxk! blh çdkj
;g n'kkZ;k tk ldrk gS fd Be

2
 v.kq [(σ1s)

2
 (σ∗1s)

2

(σ2s)
2
 (σ∗2s)

2
]
 Hkh ugha cusxkA

3. yhfFk;e v.kq (Li2) % yhfFk;e dk bysDVªkWfud foU;kl
1s

2 
2s

1 gSA yhfFk;e osQ çR;sd ijek.kq esa rhu bysDVªkWfud
gksaxsA blfy, Li

2
 v.kq dk bysDVªkWfud foU;kl gksxkµ

2 2 2
2Li : ( 1 ) ( *1 ) ( 2 )σ σ σs s s

bl foU;kl dks KK (σ2s)
2 }kjk Hkh çnk£'kr fd;k

tkrk gS] tgk¡ KK, iw.kZ K dks'k jpuk ( )σ σ2 2( 1 ) ( *1 )s s

n'kkZrk gSA

Li
2
 v.kq osQ bysDVªkWfud foU;kl ls Li"V gS fd blesa

pkj bysDVªkWu vkcaèkh vkf.od d{kdksa esa rFkk nks bysDVªkWu
çfrvkcaèkh vkf.od d{kd esa mifLFkr gSaA vr% bldh
vkcaèk dkVh = =

1
(4 – 2) 1

2
 gksxhA bldk vfHkçk; ;g gS

fd Li2 v.kq LFkk;h gSA pw¡fd blesa dksbZ v;qfXer bysDVªkWu
ugh gS] blfy, ;g çfrpqacdh; gksxkA okLro esa ;g ik;k
x;k gS fd ok"i çkoLFkk esa Li

2
 v.kqvksa dk vfLrRo gksrk gS]

tks çfrpqacdh; gksrs gSaA

4. dkcZu v.kq (C2) : dkcZu dk bysDVªkWfud foU;kl
2 2 21 2 2s s p gSA (C2) osQ v.kq esa oqQy 12 bysDVªkWu gksaxsA

rFkk bldk bysDVªkWfud foU;kl gksxkA
σ σ σ σ π π=2 2 2 2 2 2

2C :( 1 ) ( *1 ) ( 2 ) ( * 2 ) ( 2P 2P )x ys s s s

vFkok σ σ π π=2 2 2 2KK ( 2 ) ( * 2 ) ( 2P 2P )x ys s

C
2 
dh vkcaèk dksfV = =

1
(8 – 2) 2

2
 rFkk

C2 dks çfrpqacdh; gksuk pkfg,! oLrqr% ok"i voLFkk
esa C2 çfrpqacdh; gS C2 osQ v.kqvksa esa nksuksa vkcaèk
ikbZ&vkcaèk gksrs gS] D;ksafd nks π.vkcaèku vkf.od d{kdksa esa
pkj bysDVªkWu mifLFkr gksrs gSaA vfèkdka'k vU; v.kqvksa esa
f}&vkcaèk] ,d flXek rFkk ,d ikbZ vkcaèk ls cuk gksrk gSA
leku :i ls N

2
 v.kq esa vkcaèku dks le>k;k tk ldrk gSA
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5.5.5.5.5. vkWDlhtu v.kq (O(O(O(O(O
22222
) : ) : ) : ) : ) : vkWDlhtu ijek.kq dk bysDVªkWfud

foU;kl 1s
2
 2s

2
 2p

4 gSA pw¡fd çR;sd vkWDlhtu ijek.kq esa
8 bysDVªkWu gksrs gSa] vkWDlhtu v.kq esa oqQy 16 bysDVªkWu gksaxsA
O

2
 v.kq dk bysDVªkWfud foU;kl gksxkµ

2 2 2 2 2
2O : 1 *1 2 *2 2 z( s) ( s) ( s) ( s) ( p )σ σ σ σ σ

( ) ( )π π π π≡ ≡
2 2 1 1

 2  2  * 2 * 2x y x yp p p p

vFkok

( ) ( )π π π π

 σ σ σ
 

≡ ≡  

2 2 2
z2

2 2 1 1
y x y

KK ( 2 ) ( * 2 ) ( 2 )O :

2 2 , * 2 * 2

s s p

p p p p
x

O
2
 osQ bysDVªkWfud foU;kl ls ;g Li"V gS fd blesa

10 bysDVªkWu vkcaèku vkf.od d{kdksa esa rFkk 6 bysDVªkWu
çfrvkcaèku vkf.od d{kdksa esa mifLFkr gksrs gSaA vr% bldh

vkcaèk&dksfV gksxhµ

vkcaèk&dksfV [ ]= = − =
1 1

(Nb – Na) 10 6 2
2 2

blfy, O
2
 osQ v.kq esa vkWDlhtu ijek.kq ,d f}&vkcaèk

}kjk tqM+s gksrs gSaA blosQ vkWDlhtu v.kq osQ π *2p
x
 rFkk π *2p

y

vkf.od d{kdksa esa ,d&,d v;qfXer bysDVªkWu mifLFkr gksrs
gSaA blosQ vuqlkj] vkWDlhtu v.kq dks vuqpqacdh; gksuk
pkfg,A ,slk çk;ksfxd rkSj ij ik;k Hkh x;k gSA bl
çdkj vkf.od d{kd fl¼kar vkWDlhtu osQ vuqpqacdh;
O;ogkj dh O;k[;k djus esa leFkZ gSA

blh çdkj vkorZ lkj.kh osQ f}rh; vkorZ osQ vU;
leukfHkdh; f}ijek.kqd v.kqvksa osQ bysDVªkWfud foU;kl
fy[ks tkdrs gSaA B

2
 ls Ne

2
 rd osQ v.kqvksa osQ fy, vkf.od

d{kd foU;kl rFkk vkf.od xq.k fp=k 4.21 esa fn, x, gSaA

fp=k 4-21 B
2
 ls Ne

2
 rd osQ fy, vkf.od d{kd rFkk vkf.od xq.k
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vkf.od d{kdksa dk Øe rFkk muesa bysDVªkWuksa dh la[;k
n'kkZbZ xbZ gSA vkcaèk&ÅtkZ] vkcaèk&dksfV] pqacdh;
xq.k rFkk la;ksth bysDVªkWu foU;kl d{kd vkjs[kksa osQ uhps
çnk£'kr gSaA

4-9 gkbMªkstu vkcaèku
ukbVªkstu] vkWDlhtu rFkk Ýyqvksjhuµ;s rhu vR;fèkd fo|qr~
½.kkRed rÙo tc ijek.kq lgla;kstd vkcaèk }kjk gkbMªkstu
ijek.kq ls tqM+s gksrs gSa] rc lgla;ksth vkcaèk osQ bysDVªkWu
vfèkd fo|qr~  ½.kkRed rÙo dh vksj LFkkukarfjr gks tkrs
gSaA iQyLo:i çkIr vkaf'kd èkukosf'kr gkbMªkstu ijek.kq
fdlh nwljs fo|qr~ ½.kkRed ijek.kq osQ lkFk ,d u;k vkcaèk
cukrk gSA bl vkcaèk dks ^gkbMªkstu vkcaèk* dgrs gSaA ;g
vkcaèk lgla;ksth vkcaèk ls nqcZy gksrk gSA mnkgj.kkFkZµ HF

esa ,d v.kq osQ gkbMªkstu ijek.kq rFkk nwljs v.kq osQ Ýyqvksjhu
ijek.kq osQ chp gkbMªkstu vkcaèk curk gSA bls bl çdkj
n'kkZ;k tk ldrk gSµ

δ+ δ− δ+ δ− δ+ δ−− − −.......H F .......H F .......H F

;gk¡ ij gkbMªkstu vkcaèk nks ijek.kqvksa osQ chp ,d lsrq
dk dk;Z djrk gS] tks ,d ijek.kq dks lgla;kstd vkcaèk
rFkk nwljs dks gkbMªkstu vkcaèk }kjk tksM+dj j[krk gSA
gkbMªkstu vkcaèk dks MkWVsM js[kk (-------) }kjk n'kkZrs gSa]
tcfd lgla;kstu vkcaèk dks Bksl js[kk (–) }kjk n'kkZrs gSaA
bl çdkj gkbMªkstu vkcaèk dks ml vkd"kZ.k cy osQ
:i esa ifjHkkf"kr fd;k tk ldrk gS] tks ,d v.kq osQ
gkbMªkstu ijek.kq dks nwljs v.kq osQ fo|qr~ ½.kkRed
ijek.kq (F,O ;k N) ls ckaèkrk gSA

4-9-1 gkbMªkstu vkcaèk cuus dk dkj.k

tc gkbMªkstu ijek.kq fdlh çcy fo|qr~ ½.kkRed rÙo 'X'

ls vkcafèkr gksrk gS] rks lgHkkftr bysDVªkWu ;qXe gkbMªkstu
ijek.kq ls nwj gks tkrk gSA ifj.kkeLo:i gkbMªkstu ijek.kq

nwljs ijek.kqvksa 'X' osQ lkis{k vR;fèkd fo|qr~ èkukRed gks
tkrk gSA pw¡fd bysDVªkWu 'X' ijek.kq dh vksj LFkkukarfjr gks
tkrs gSa] blfy, gkbMªkstu ijek.kq vkaf'kd èkukRed vkos'k
δ +( ) xzg.k djrk gS] tcfd X ijek.kq ij vkaf'kd ½.kkRed
vkos'k δ( –)vk tkrk gSA blls ,d f}èkzqoh v.kq çkIr gksrk gS]
ftlosQ chp fLFkj oS|qr cy gksrk gSA bls bl çdkj n'kkZ;k
tk ldrk gSµ

δ δ δ δ δ δ+ ++ – – –

H— X ......H— X ......H— X

gkbMªkstu vkcaèk dk ifjek.k ;kSfxd dh HkkSfrd voLFkk
ij fuHkZj djrk gSA Bksl voLFkk esa ;g vfèkdre gksrk gS rFkk
xSlh; voLFkk esa U;wureA bl rjg ls gkbMªkstu vkcaèk ;kSfxdksa
dh lajpuk rFkk xq.kèkeks± dks çcyrk ls çHkkfor djrs gSaA

4-9-2 gkbMªkstu vkcaèkksa osQ çdkj
gkbMªkstu vkcaèk nks çdkj osQ gksrs gSaµ
(i) varj&v.kqd gkbMªkstu vkcaèk
(ii) varjk&v.kqd gkbMªkstu vkcaèk
(i) varj&v.kqd gkbMªkstu vkcaèkµ ;s vkcaèk leku
vFkok fofHkUu ;kSfxdksa osQ nks vyx&vyx v.kqvksa osQ chp
curs gSaA mnkgj.kkFkZµ HF v.kq] ,YdksgkWy ;k ty osQ v.kqvksa
osQ chp gkbMªkstu vkcaèkA
(ii) varjk&v.kqd gkbMªkstu vkcaèkµ ;s vkcaèk ,d gh
v.kq esa mifLFkr gkbMªkstu ijek.kq rFkk vfèkd fo|qr~ ½.kkRed
ijek.kq (F,O,N) osQ chp curk gSA mnkgj.kkFkZµ o-ukbVªks
fiQukWy esa gkbMªkstu] tks vkWDlhtu osQ eè; jgrk gSA

fp=k 4.22  o-ukbVªksI +kQhukWy v.kq esa varj&v.kqd gkbMªkstu vkcaèk
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lkjka'k

bysDVªks èkuk;uksa rFkk bysDVªks ½.kk;uksa osQ fojpu dh fØ;kfofèk dks loZçFke dkWlsy us lacafèkr vk;u }kjk mRÑ"V xSl
foU;kl dh çkfIr osQ lkFk lacafèkr fd;kA vk;uksa osQ chp oS|qr vkd"kZ.k osQ dkj.k LFkkf;Ro mRiUu gksrk gS] tks oS|qr
la;kstdrk dk vkèkkkj gSA

ywbl us loZçFke lgla;ksth vkcaèku dh O;k[;k ijek.kqvksa }kjk bysDVªkWu ;qXe osQ lgHkktu osQ :i esa dhA bl
çfØ;k }kjk lacafèkr ijek.kq mRÑ"V xSl foU;kl çkIr djrs gSaA ywbl ¯cnq fpÉ fdlh rÙo osQ ijek.kq osQ la;kstdrk
bysDVªkWuksa dks n'kkZrs gSa rFkk ywbl ¯cnq lajpuk,¡¡ v.kqvksa esa vkcaèku dk fp=k.k djrh gSaA

vk;fud ;kSfxd èkuk;uksa rFkk ½.kk;uksa dh fuf'pr Øe esa f=kfoeh; O;oLFkk gksrh gS] ftls ̂ fØLVy tkyd* dgk
tkrk gSA fØLVyh; xSlksa esa èkuk;u ,oa ½.kk;u osQ eè; vkos'k larqfyr gksrk gSA fØLVy tkyd dk tkyd fojpu ,aFkSYih
}kjk fLFkjhdj.k gksrk gSA

nks ijek.kqvksa osQ chp ,dy lgla;ksth vkcaèk dk fojpu ,d&,d bysDVªkWu ;qXe osQ lgHkktu }kjk gksrk gS] tcfd
nks ;k rhu bysDVªkWu ;qXeksa osQ lgHkktu osQ iQyLo:i cgq vkcaèk fu£er gksrs gSaA oqQN vkcaèkh ijek.kqvksa ij ,sls bysDVªkWu
;qXe mifLFkr gksrs gSa] tks vkcaèku esa Hkkx ugha ysrsA ;s ^bysDVªkWuksa osQ ,dkdh ;qXe* dgykrs gSaA ywbl ¯cnq lajpuk
v.kq esa çR;sd ijek.kq ij vkcaèkh ;qXeksa rFkk ,dkdh ;qXeksa dks n'kkZrh gSA jklk;fud vkcaèkksa osQ oqQN çeq[k çkpy]
tSlsµvkcaèk ,aFkSYih] vkcaèk dksfV fo|qr~ ½.kkReDrk rFkk vkcaèk /zqo.krk ;kSfxdksa osQ xq.kksa dks çHkkfor djrs
gSaA

cgqr ls v.kqvksa rFkk cgqijek.kqd vk;uksa dks ek=k ,d ywbl lajpuk }kjk çn£'kr ugha fd;k tk ldrk gSA ,slh
Lih'kh”k osQ fy, vusd lajpuk,¡¡ fy[kh tkrh gSa] ftuosQ <k¡ps dh lajpuk leku gksrh gSA ;s lHkh lajpuk,¡¡ lfEefyr :i esa
v.kq ;k vk;u dh okLrfod lajpuk çn£'kr djrh gSaA ;g ,d egÙoiw.kZ rFkk vfr mi;ksxh voèkkj.kk gS] ftls ̂vuqukn*
dgk tkrk gSA ;ksxnku nsus okyh fofgr lajpukvksa dk vuqukn ladj v.kq ;k vk;u dh okLrfod lajpuk çn£'kr djrk gSA

oh- ,l- bZ- ih- vkj- ekWMy dk mi;ksx v.kqvksa dh T;kferh; vkÑfr;ksa osQ iwokZuqeku osQ fy, fd;k tkrk gSA ;g
ekWMy bl dYiuk ij vkèkkfjr gS fd v.kq esa bysDVªkWu ;qXe ,d&nwljs dks çfrd£"kr djrs gSaA bl ekWMy osQ vuqlkj]
vkf.od T;kfefr ,dkdh ;qXe&,dkdh ;qXe] ,dkdh ;qXe&vkcaèkh ;qXe rFkk vkcaèkh ;qXe&vkcaèkh ;qXe çfrd"kZ.kksa ij
fuHkZj djrh gSaA bu çfrd"kZ.k cyksa dk Øe bl çdkj gSµ lp-lp > lp-bp > bp-bp

lgla;ksth vkcaèku dk lgla;kstdrk vkcaèk fl¼kar lgla;ksth vkcaèk cuus osQ ÅtkZ&foKku ij vkèkkfjr gS]
ftlij ywbl rFkk oh- ,l- bZ- ih- vkj- ekWMy çdk'k ugha MkyrsA ewyr% VB fl¼kar d{kdksa osQ vfrO;kiu ij vkèkkfjr
gSA mnkgj.kLo:iµH

2
 v.kq dk fojpu nks gkbMªkstu ijek.kqvksa osQ ,d bysDVªkWu okys 1s d{kdksa osQ vfrO;kiu osQ

iQyLo:i gksrk gSA nks gkbMªkstu ijek.kq tSls&tSls fudV vkrs gSa] oSls&oSls fudk; dh fLFkfrt ÅtkZ de gksrh tkrh gSA
lkE; varukZfHkdh; nwjh (vkcaèk yackbZ) ij fudk; dh ÅtkZ U;wure gksrh gSA ukfHkdksa dks vkSj lehi ykus ij fudk;
dh ÅtkZ rsth ls c<+rh gS] vFkkZr~ v.kq dk LFkkf;Ro de gks tkrk gSA d{kd vfrO;kiu osQ dkj.k nksuksa ukfHkdksa osQ chp
bysDVªkWu ?kuRo c<+ tkrk gS] ftlosQ dkj.k ukfHkd vkil esa ikl&ikl vk tkrs gSaA ijarq ;g ik;k x;k gS fd osQoy
vfrO;kiu osQ vkèkkj ij vkcaèk ,aFkSYih rFkk vkcaèk yackb;ksa osQ okLrfod eku çkIr ugha gksrs gSaA blosQ fy, oqQN vU;
dkjdksa ij Hkh fopkj djuk vko';d gSA

cgqijek.kqd v.kqvksa dh fof'k"V vkÑfr;ksa dks Li"V djus osQ fy, ikW¯yx us ijek.kq d{kdksa osQ ladj.k dh
voèkkj.kk dks izLrqr fd;kA Be, B, C, N rFkk O osQ ijek.kq d{kdksa osQ sp, sp

2, sp
3 ladjksa osQ vkèkkj ij BeCl

2
, BCl

3
,

CH
4
, NH

3
 rFkk H

2
O vkfn v.kqvksa dk fojpu rFkk mudh T;kferh; vkÑfr;k¡ Li"V dh tk ldrh gSaA blosQ vkèkkj

ij C
2
H

2
 rFkk C

2
H

4
 vkfn v.kqvksa esa cgq&vkcaèkksa dk fuHkkZ.k Hkh Li"V fd;k tk ldrk gSA

vkf.od d{kd fl¼kar ijek.kq d{kdksa osQ la;ksx ,oa O;oLFkk ls laiw.kZ v.kq ls lac¼ vkf.od d{kdksa osQ cuus
osQ :i esa vkcaèku dk o.kZu djrk gSA vkf.od d{kdksa dh la[;k la;ksx djusokys ijek.kq d{kdksa dh la[;k osQ cjkcj
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133jklk;fud vkcaèku rFkk vkf.od lajpuk

gksrh gSA vkcaèkh vkf.od d{kd ukfHkdksa osQ eè; bysDVªkWu ?kuRo c<+k nsrs gSa rFkk budh ÅtkZ O;fDrxr ijek.kq d{kdksa
dh ÅtkZ ls de gksrh gSA çfrvkcaèkh vkf.od d{kd esa ukfHkdksa osQ eè; 'kwU; bysDVªkWu ?kuRo gksrk gSA bu d{kdksa dh
ÅtkZ O;kfDrxr ijek.kq d{kdksa dh vis{kk mPp gksrh gSA

v.kqvksa dk bysDVªkWu foU;kl vkf.od d{kdksa esa bysDVªkWuksa dks ÅtkZ osQ c<+rs Øe esa Hkjrs gq, fy[kk tkrk gSA
ijek.kqvksa dh rjg ;gk¡ Hkh ikWmyh viotZu fu;e rFkk gqaM osQ fu;e ykxw gksrs gSaA ;fn v.kq osQ vkcaèkh vkf.od d{kdksa
esa bysDVªkWuksa dh la[;k çfr&vkcaèkh vkf.od d{kdksa esa mifLFkr bysDVªkWuksa dh la[;k ls vfèkd gksrh gS] rks v.kq LFkk;h
gksrk gSA

tc ,d gkbMªkstu ijek.kq nks vR;ar fo|qr~ ½.kkRed ijek.kqvksa (F, N, O) osQ chp gksrk gS] rks mlesa gkbMªkstu vkcaèk
cukrk gSA ;g varj&v.kqd (leku ;k fHkUu v.kqvksa osQ vyx&vyx v.kqvksa osQ chp) ;k varjk&v.kqd (,d v.kq esa gh) çdkj
dk gks ldrk gSA gkbMªkstu vkcaèk dbZ ;kSfxdksa dh lajpukvksa rFkk xq.kèkeks± ij çcydkjh çHkko Mkyrs gSaA

vH;kl

4-1 jklk;fud vkcaèk osQ cuus dh O;k[;k dhft,A

4-2 fuEufyf[kr rÙoksa osQ ijek.kqvksa osQ ywbl ¯cnq çrhd fyf[k,µ

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

4-3 fuEufyf[kr ijek.kqvksa rFkk vk;uksa osQ ywbl ¯cnq çrhd fyf[k,A

S vkSj S2–, Al rFkk Al3+, H vkSj H–

4-4 fuEufyf[kr v.kqvksa rFkk vk;uksa dh ywbl lajpuk,¡ fyf[k,µ

H
2
S, SiCl

4
, BeF

2
, 2

3CO − , HCOOH

4-5 v"Vd fu;e dks ifjHkkf"kr dhft, rFkk bl fu;e osQ egÙo vkSj lhekvksa dks fyf[k,A

4-6 vk;fud vkcaèk cukus osQ fy, vuqowQy dkjdksa dks fyf[k,A

4-7 fuEufyf[kr v.kqvksa dh vkÑfr dh O;k[;k oh- ,l- bZ- ih- vkj- fl¼kar osQ vuq:i dhft,µ

BeCl
2
, BCl

3
, SiCl

4
, AsF

5
, H

2
S, PH

3

4-8 ;|fi NH
3
 rFkk H

2
O nksuksa v.kqvksa dh T;kfefr foòQr prq"iQydh; gksrh gS] rFkkfi ty esa vkcaèk

dks.k veksfu;k dh vis{kk de gksrk gSA foospuk dhft,A

4-9 vkcaèk çcyrk dks vkcaèk&dksfV osQ :i esa vki fdl çdkj O;Dr djsaxs\

4-10 vkcaèk yackbZ dh ifjHkk"kk nhft,A

4-11 2–
3CO  vk;u osQ lanHkZ esa vuqukn osQ fofHkUu igyqvksa dks Li"V dhft,A

4-12 uhps nh xbZ lajpukvksa (1 rFkk 2) }kjk H
3
PO

3
 dks çn£'kr fd;k tk ldrk gSA D;k ;s nks lajpuk,¡¡

H
3
PO

3
 osQ vuqukn ladj osQ fofgr (osQukWuhdy) :i ekus tk ldrs gS\ ;fn ugha] rks mldk dkj.k

crkb,A
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4-13 SO
3
, NO

2
 rFkk –

3NO  dh vuqukn&lajpuk,¡¡ fyf[k,A

4-14 fuEufyf[kr ijek.kqvksa ls bysDVªkWu LFkkukarj.k }kjk èkuk;uksa rFkk ½.kk;uksa esa fojpu dks
ywbl ¯cnq&çrhdksa dh lgk;rk ls n'kkZb,µ
(d) K rFkk S ([k) Ca rFkk O (x) Al rFkk N

4-15 gkyk¡fd CO
2
 rFkk H

2
O nksuksa f=kijek.kqd v.kq gSa] ijarq H

2
O v.kq dh vkÑfr cafdr gksrh gS]

tcfd CO
2
 dh jSf[kd vkÑfr gksrh gSA f}/zqo vk?kw.kZ osQ vkèkkj ij bldh O;k[;k dhft,A

4-16 f}?kzqo vk/w.kZ osQ egÙoiw.kZ vuqç;ksx crk,¡A

4-17 fo|qr&½.kkRedrk dks ifjHkkf"kr dhft,A ;g bysDVªkWu caèkqrk ls fdl çdkj fHkUu gS\

4-18 /wzoh; lgla;ksth vkcaèk ls vki D;k le>rs gSa\ mnkgj.klfgr O;k[;k dhft,A

4-19 fuEufyf[kr v.kqvksa dks vkcaèkksa dh c<+rh vk;fud çÑfr osQ Øe esa fyf[k,µ

LiF, K
2
O, N

2
, SO

2
, rFkk ClF

3

4-20 CH
3
COOH dh uhps nh xbZ <k¡pk&lajpuk lgh gS] ijarq oqQN vkcaèk =kqfViw.kZ n'kkZ, x, gSA ,sflfVd

vEy dh lgh ywbl&lajpuk fyf[k,µ

4-21 prq"iQydh; T;kfefr osQ vykok CH
4
 v.kq dh ,d vkSj laHko T;kfefr oxZ&leryh gS] ftlesa

gkbMªkstu osQ pkj ijek.kq ,d oxZ osQ pkj dksuksa ij gksrs gSA O;k[;k dhft, fd CH
4
 dh v.kq

oxZ&leryh ugha gksrk gSA

4-22 ;|fi Be–H vkcaèk èkzqoh; gS] rFkkfi  BeH
2
 v.kq dk f}èkzqo vk?kw.kZ 'kwU; gSA Li"V dhft,A

4-23 NH
3
 rFkk NF

3
 esa fdl v.kq dk f}/qzo&vk?kw.kZ vfèkd gS vkSj D;ksa\

4-24 ijek.kq&d{kdksa osQ ladj.k ls vki D;k le>rs gSaA sp, sp2 rFkk sp3 ladj d{kdksa dh vkÑfr
dk o.kZu dhft,A

4-25 fuEufyf[kr vfHkfØ;k esa Al ijek.kq dh ladj.k voLFkk esa ifjorZu (;fn gksrk gS] rks) dks
le>kb,µ

− −→3 4AlCl + Cl AlCl

4-26 D;k fuEufyf[kr vfHkfØ;k osQ iQyLo:i B rFkk N ijek.kqvksa dh ladj.k&voLFkk esa ifjorZu
gksrk gS\

→3 3 3 3BF + NH F B.NH

4-27 C
2
H

4
 rFkk C

2
H

2
 v.kqvksa esa dkcZu ijek.kqvksa osQ chp Øe'k% f}&vkcaèk rFkk f=k&vkcaèk osQ fuekZ.k

dks fp=k }kjk Li"V dhft,A

4-28 fuEufyf[kr v.kqvksa esa flXek σ( ) rFkk ikbZ π( )  vkcaèkksa dh oqQy la[;k fdruh gS\

(d) C
2
H

2
 ([k) C

2
H

4

4-29 x-v{k dks varukZfHkdh; v{k ekurs gq, crkb, fd fuEufyf[kr esa dkSu ls d{kd flXek σ( )

vkcaèk ugha cuk,¡xs vkSj D;ksa\

(d) 1s rFkk 1s ([k) 1s rFkk 2p
x
 (x) 2p

y
 rFkk 2p

y
 (y) 1s rFkk 2s
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4-30 fuEufyf[kr v.kqvksa esa dkcZu ijek.kq dkSu ls ladj d{kd ç;qDr djrs gSa\

(d) CH
3
–CH

3
 ([k) CH

3
–CH

 
= CH

2

(x) CH
3
–CH

2
–OH (?k) CH

3
CHO

(M+) CH
3
COOH

4-31 bysDVªkWuksa osQ vkcaèkh ;qXe rFkk ,dkadh ;qXe ls vki D;k le>rs gSa\ çR;sd osQ ,d mnkgj.k }kjk
Li"V dhft,A

4-32 flXek rFkk ikbZ vkcaèk esa varj Li"V dhft,A

4-33 la;kstdrk vkcaèk fl¼kar osQ vkèkkj ij H
2
 v.kq osQ fojpu dh O;k[;k dhft,A

4-34 ijek.kq d{kdksa osQ jSf[kd la;ksx ls vkf.od d{kd cuus osQ fy, vko';d 'krks± dksa fy[ksaA

4-35 vkf.od d{kd fl¼kar osQ vkèkkj ij le>kb, fd Be
2
 v.kq dk vfLrRo D;ksa ugha gksrkA

4-36 fuEufyf[kr Lih'kh”k osQ vkisf{kd LFkkf;Ro dh rqyuk dhft, rFkk muosQ pqacdh; xq.k bafxr

dhft,µ + –
2 2 2O , O , O  (lqij vkWDlkbM) rFkk 2–

2O  (ijvkWDlkbM)

4-37 d{kdksa osQ fu:i.k esa mi;qDr èku ($) rFkk ½.kk (&) fpÉksa dk D;k egÙo gksrk gS\

4-38 PCl
5
 v.kq esa ladj.k dk o.kZu dhft,A blesa v{kh; vkcaèk fo"kqorh; vkcaèkksa dh vis{kk vfèkd

yacs D;ksa gksrs gSa\

4-39 gkbMªkstu vkcaèk dh ifjHkk"kk nhft,A ;g okUMjokYl cyksa dh vis{kk çcy gksrs gS ;k nqcZy\

4-40 ^vkcaèk dksfV* ls vki D;k le>rs gSa\ fuEufyf[kr esa vkcaèk&dksfV dk ifjdyu dhft,µ
+

2 2 2N , O , O  rFkk –
2O
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