
2

iz'u&1 cgqfodYih iz'u &

i) fdlh ijek.kq esa fdUgh 2 bySDVªkuksa dh pkjksa DokaVe la[;k,a leku ugh gks

ldrh gSA ;g fu;e fn;k &

¼v½ oksYQxSax ikmyh us ¼c½ gq.M us

¼l½ vkQckÅ us ¼c½ oksgj cjh us

ii) vkDlhdkjd og vfHkdkjd gksrk gS tks &

¼v½ nwljs vfHkdkjd dks bySDVªku nsrk gSA

¼c½ tks nwljs vfHkdkjd ls bySDVªku xzg.k djrk gSA

¼l½ tks nwljs vfHkdkjd dks bySDVªku nsdj mls vkDlhd`r djrk gSA

¼n½ tks nwljs vfHkdkjd dks bysDVªku nsdj mls vipf;r djrk gSA

iii) og inkFkZ vkDlhtu vFkok J`.k fo|qrhrRo miyC/k djk;s ;k fQj gkbMªkstu

;k /ku fo|qrh rRo dks i`Fkd djs dgykrk gSA

¼v½ vkDlhdkjd ¼c½ vipk;d

¼l½ vkDlhdkjd rFkk vipk;d nksuks ¼c½ buesa ls dksbZ ugh

iv) fuEu esa ls dkSu&lk lgh ugh gS\

¼v½ E=E°–  
RT
nf  In   

1
[Mn+(ag)]

¼c½ E=E°+  
2.30

nf
RT

  log10 [Mn+(ag)]

¼l½ E
red

=E°
red

 
RT
nf  In 

[Reduced Species]

[Oxidised Species]

¼n½ mi;ZqDr rhuks esa ls dksbZ ugh

v) lewg 2 ds rRoks esa LFkkbZ ladqy ;kSfxd cukus dh izo`fRr fuEu dkj.kks ls gksrh

gSA

¼v½ f}la;ksth vk;uks ij vf/kd /kukos'k gksuk vkSj vkdkj NksVk gksuk

¼c½ cSjhfy;e esa ;g izo`fRr U;wure gksrh gSA

¼l½ lewg esa lnL;ksa ds vkdkjks dk cM+k gksuk

¼n½ buesa ls dksbZ ughA

dqy 5 vad

1 vad

1 vad

1 vad

1 vad

1 vad

izkn'kZ iz'u i=izkn'kZ iz'u i=izkn'kZ iz'u i=izkn'kZ iz'u i=izkn'kZ iz'u i=
jlk;u 'kkL= d{kk jlk;u 'kkL= d{kk jlk;u 'kkL= d{kk jlk;u 'kkL= d{kk jlk;u 'kkL= d{kk XI

le; & 3 ?k.Vs MM – 75

oLrqfu"B iz'uoLrqfu"B iz'uoLrqfu"B iz'uoLrqfu"B iz'uoLrqfu"B iz'u
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iz'u&2 fjDr LFkku iwfrZ

i) ;fn v.kq esa lHkh bysDVªku ;qfXer gks rks cU/k Øe ----------------- la[;k gksrh gSA

vkSj ,slk v.kq ----------------- pqEcdh; gksrk gSA

ii) cksjsDl dks lqgkxk uke ls Hkh tkuk tkrk gSA bldk jklk;fud lw= -----------

gksrk gSA

iii) dkcZu la[;k esa o`f) ds lkFk ,Ydsuksaesa DoFkukad ---------------- tkrk gSA

iv) K[Co(CO)
4
] esa dksckYV dh vkDlhdj.k la[;k ---------------------- gSA

v) ;fn dkij lYQsV ds foy;u esa yksgs dh dhy Mkyh tkrh gS rks ----------------

ij tek gks tkrk gSA

iz'u&3 tksM+h cukb;s ;k ^v* vuqlkj ^c* dks Øec) dhft;sA

i) v c

¼1½ xzhu gkml izHkko ¼1½ vkstksu ijr dk {kj.k

¼2½ ukbVªkstu ds vkDlkbM rFkk SO
2
, H

2
S xSlsa ¼2½ vkS|ksfxd iznw"k.k

¼3½ Dyksjk ¶yksjks dkcZu ¼3½ ok;q iznw"k.k

¼4½ ufn;ksa ds ty esa feyus okys jlk;u ¼4½ dkcZu Mkb vkDlkbM

ii) v c

¼1½ ikyh lkbfDyd ,jksesfVd gkbMªksdkcZu ¼1½ VSVªkbFkkby ySM

¼2½ VSy (TEL) ¼2½ /kqa/k

¼3½ feLV ¼3½ ok;q iznw"k.k

¼4½ ifVZdqysV ¼4½ dkcZu d.k

iii) v c

¼1½ js[kh; cgqyd ¼1½ 'kkf[kr Ja[kyk cgqyd

¼2½ ,feyks iSfDVu] Xykbdksftu ¼2½ uk;yku iksyh,LVj

¼3½ cSdsykbV] esykfeu QkjeYMhgkbM ¼3½ fr;Zd cU/k cgqyd

¼4½ ikyh ,ekbM ¼4½ uk;yku 6 rFkk 66

dqy 5 vad

1 vad

1 vad

1 vad

1 vad

1 vad

dqy 5 vad

1 vad

1 vad

1 vad

www.mpboardonline.com

www.mpboardonline.com



4

iv) v c

¼1½ ikyhFkhu ¼1½ (C
6
H

5
CH=CH

2
)

¼2½ LVkbjhu ¼2½ (CH
2
=CH–CH=CH

2
)

¼3½ C;wVkMkbZu ¼3½ (–CH
2
–CH

2
–)n

¼4½ izkd`frd jcj ¼4½ (C
5
H

8
)n

iv) v c

¼1½ FkeksZ IykfLVd ¼1½ FkeksZ lSfVax

¼2½ oSdsykbV ¼2½ rUrq (Fibres)

¼3½ uk;yku] MsØku] flYd ¼3½ izR;kLFkyd (Elastomer)

¼4½ izk�frd ,oa la'ysf"kr jcj ¼4½ ikyhFkhu] ikSyhLVkbVhu

iz'u&4 ,d 'kCn @ okD; esa m�kj nhft;sA

1 og inkFkZ tks v;Ldksa esa v'kqf);ksa ds fu"dklu gsrq feyk;k tkrk gS] dgykrk

gS \

2- Hkkjh gkbMªkstu ftldk mi;ksx Hkkjh ty cukus esa rFkk Hkkjh ty dk mi;ksx

ijek.kq efV~V;ksa esa eUnd ds :i esa iz;qDr fd;k tkrk gSA bl leLFkkfud

rRo dk jklk;fud uke rFkk lw= D;k gS \

3- ty esa dSfY'k;e rFkk eSXuhf'k;e ds lYQsV ,oa DyksjkbM ?kqyus ds dkj.k

ty esa mRiUu dBksjrk dk izdkj dkSu&lk gksrk gS \

4- cky] Åu] js'ke] ia[k rFkk gkFkh nkar vkfn ds fojatu gsrq iz;qDr fd;k tkus

okyk inkFkZ D;k gksrk gS \

5- og ok;qe.Myh; ijr ftlesa izdk'k dh ?kkrd fdj.ksa lks[k yh tkdj i`Foh

rd ugh vkus nh tkrh gS D;k dgykrh gS \

iz'u&5 jlk;u foKku esa egf"kZ d.kkn us d.k dh izd`fr vkSj Å"ek rFkk izdk'k ds ckjs

es D;k er O;Dr fd;s gS \ la{ksi es jlk;u foKku ds izeq[k {ks+=ksa esa ;ksxnku

dks n'kkZb;s\

vFkok

1 vad

1 vad

dqy 5 vad

1 vad

1 vad

1 vad

1 vad

1 vad

4 vad
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nzO; ds laj{k.k vFkok nzO; vfoukf'krk ds fu;e dks ifjHkkf"kr djrs gq;s bls

fl) djus okyk dksbZ ,d iz;ksx nhft;s\ bl iz;ksx dks djus okys oSKkfud

dk uke Hkh fyf[k;s\ nzzO; vkSj mtkZ ds e/; lEcU/k iznf'kZr djus okyk

vkbUlVkbu lehdj.k D;k gS\

iz'u&6 ikyh dk viotZu fu;e D;k gS\ bl fu;e }kjk ijek.kqvksa es bysDVªku

foU;kl fu/kkZj.k gsrq fdl izdkj lgk;rk feyh mnkgj.k dh lgk;rk ls Li"V

djsk\ bl fu;e ds dksbZ 2 vuqiz;ksx Hkh fy[kks\

vFkok

d{kdks es bysDVªku Hkjus laoa/kh vkQckÅ fl)kar dks ljy izn'kZu fp= dh

lgk;rk ls Li"V dhft;sA blds viokn Lo:i dks Hkh mnkgj.k dh lgk;rk

ls Li"V djsa \

iz'u&7 vk/kqfud ;k nh?kZ :i vkorZ lkj.kh dh dksbZ 4 fo'ks"krk,a crkb;s\ blls

eS.Myhe dh vkorZ lkj.kh ds vf/kdka'k nks"k fdl izdkj nwj gks tkrs gS

mnkgj.k lfgr Li"V djsaA

vFkok

ok.MjokYl f=T;k ,oa lg la;kstd f=T;k fdls dgrs gS\ ijek.kq f=T;k ,oa

lgla;kstd f=T;k esa D;k lekurk gS\ ijek.qk f=T;k dks izHkkfor djus okys

dksbZ 3 dkjd fy[kks\

iz'u&8 Qtku fu;e D;k gS\ vk;fud cU/k dh lg la;ksth izd`fr ds dkj.k dks

Qtku (fajan) ds fu;e dh lgk;rk ls le>kb;s\

vFkok

vkf.od d{kd ÅtkZ Lrj ds vk/kkj ij He v.kq rFkk N
2
 v.kq ds vkjs[k fp=

¼v.kq d{kd fl)kar½ }kjk iznf'Zkr dhft;s\

iz'u&9 vkn'kZ xSl fdls dgsaxs \ ;g xSl dkSu lh gS \ vkn'kZ xSl ds fy;s xSl

lehdj.k dk O;qRiUu Kkr dhft;s\

4 vad

4 vad

4 vad

4 vad
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vFkok

,oksxsnzks ds fu;e dks ifjHkkf"kr dhft;s\ ,oksxsMªks la[;k fdls dgrs gS\ bl

fu;e ds dksbZ 2 vuqiz;ksx Hkh nhft;s\

iz'u&10 nzO; vuqikrh fØ;k fu;e D;k gS\ jklk;fud lkE; fdls dgrs gSaA jklk;fud

lkE; voLFkk dh dksbZ rhu fo'ks"krk,a fy[kks\

vFkok

lkE; fLFkjkad fdls dgrs gSa \ Kp rFkk Kc ds chp lEcU/k dk xf.krh;

O;atd Kkr dhft;s \

iz'u&11 yh&'kSrfy;j ds fl)kar dks ifjHkkf"kr dhft;s\ bl fl)kar ds vuqlkj lkE;

voLFkk dks izHkkfor djus okys dkjdks ds izHkko dks O;Dr dhft;s\

vFkok

veksfu;ka ds gSoj fof/k fuekZ.k esa gksus okyh jklk;fud vfHkfØ;k ij rki]nko]

,oa lkanz.k ds izHkko dks Li"V dhft;s\ ;fn vfHkfØ;k es veksfu;ka&fØ;kQy

dh lkaUnzrk c<+ tkrh gS rks jlk;fud fØ;k }kjk veksfu;ka cuus dh xfr ij

D;k izHkko iM+sxk\ SO
3
 ,oa NO ds fuekZ.k ij Hkh rki] nko ,oa lkUnz.k ds

izHkko dks n'kZkb;s\

iz'u&12 {kkjh; /kkrq,a izd`fr es eqDr voLFkk es D;ks ugh ik;h tkrh gSa \ buds xq.kksa

esa Øfed ifjorZu dks fuEu foUnqvksa ds vk/kkj ij n'kkZb;s \

¼1½ ijek.kq ,oa vk;fud f=T;k

¼2½ vk;uu ,UFksyh ;k vk;uu foHko

¼3½ _.k fo|qrrk

¼4½ fo|qr /kukRedrk ,oa /kkfRod y{k.k

vFkok

{kkj /kkrq,a fuEu  ls fdl izdkj fØ;k djrh gS\ muds jklk;fud lehdj.k

Hkh nhft;s \

1- vkDlhtu ls fØ;k

4 vad

4 vad

4 vad
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2- ty ls fØ;k

3- gSykstuksa ls fØ;k

4- veksfu;ka ls fØ;k

iz'u&13 pkSngosa lewg es izFke rRo dkcZu vius lewg ds vU; lnL;ksa ds lkFk

vlkekU; O;ogkj iznf'kZr djrk gS bldk dkj.k le>kb;s \ dkcZu ds izd`fr

es lokZf/kd ;kSfxd D;ksa ik;s tkrs gSa \

vFkok

Qqysfju D;k gS\ ;g dkcZu ds fdl leLFkkfud ls cuh lajpuk gS\ dkcZu ds

;kSfxd VSVªkdkcksZfuy fufdy ,oa isUVk dkcksZfuy vk;ju ds lw= fyf[k;s \

iz'u&14 fuEu ds IUPAC uke fy[kksA

CH
3
   CH

3

1 CH
3
—CH

2
—CH

2
—CH

2
—CH

3
3 CH

2
—   

|
CH—   

|
CH—CH

3

         CH
3

2 CH
3
— 

|
C
| 
—CH

3
4 CH

3
—CH

2
—   

|
CH—CH

2
—CH

3

         CH
3

 CH
3

vFkok

la:i.k fdls dgrs gSa \ la:i.kh leko;ork dks mnkgj.k dh lgk;rk ls

Li"V dhft;s\

iz'u&15 eqDr ÅtkZ fdls dgrs gSa \ blds fd;s xf.kr Lo:i dh O;k[;k dhft;s rFkk

fxCl gSYe gksYV~t lehdj.k nhft;s \

vFkok

Rofjr ,oa vRofjr izØeksa ds fy;s vko';d 'krZ D;k gS\ bl gsrq xf.krh;

O;atd Kkr dhft;s\

iz'u&16 cksjSDl D;k gS bldk lw= fyf[k;s\ oksfjd vEy ls cksjsDl cukus dh fof/k dk

jklk;fud lehdj.k fyf[k;s rFkk blds dksbZ nks mi;ksx nhft;s\ cksjsDl ij

4 vad

4 vad

5 vad

5 vad
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fuEu dh jklk;fud fØ;k ds lehdj.k nhft;s\

¼1½ ty dh fØ;k

¼2½ HCl ,oa H
2
SO

4
 vEyksa dh fØ;k

¼3½ NaOH ls fØ;k

¼4½ lkUnz H
2
SO

4
 ls fØ;k

¼5½ Å"ek dk izHkko

vFkok

,ye D;k gS\ budk lkekU; lw= fyf[k;s\ ,yeksa ds ukedj.k fdl izdkj

fd;s tkrs gSaA mnkgj.k nsdj Li"V djsa A Nne ,ye fdls dgk tkrk gSA

lk/kkj.k fQVdjh vkSj Nne ,ye esa D;k varj gS \

iz'u&17 foDVj es;j fof/k es 0-162 xzke ok"i'kkhy inkFkZ dh ok"i us 296K vkSj

745mm nko ij 35C.C. ok;q izfrLFkkfir dhA ;fn 296K ij tyok"i nko

25mm gS rks iznkFkZ dk vkf.od nzO;eku Kkr djks\

vFkok

,d dkcZfud inkFkZ ̂ v* esa C=40%, H=6.66% rFkk 'ks"k vkDlhtu gSaA ̂ v* dk

ok"i ?kuRo 30 gSaA ;g inkFkZ uhys fyVel isij dks yky dj nsrk gSA ;g

inkFkZ {kkjksa ls Hkh fØ;k djrk gSA bl inkFkZ ds lksfM;e yo.k dks lksMk

ykbe ds lkFk xeZ djus ij ,Ydsu J`a[kyk dk izFke lnL; izkIr gksrk gSA ̂v*

dk v.kqlw= Kkr djksa rFkk gksus okyh jklk;fud fØ;k,sa n'kkZvksa\

5 vad
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m�kj&1

i) ¼v½ oksYQxSax ikmyh us

ii) ¼v½ nwljs vfHkdkjd dks bySDVªku nsrk gSA

iii) ¼v½ vkDlhdkjd

iv) ¼n½ mi;ZqDr rhuks esa ls dksbZ ugh

v) ¼v½ f}la;ksth vk;uks ij vf/kd /kukos'k gksuk vkSj vkdkj NksVk gksuk

m�kj&2 fjDr LFkku iwfrZ

i) iw.kkZad la[;k] v.kq izfr pqEcdh;

ii) lw= Na
2
B

4
O

7
10H

2
O

iii) DoFkukad c<+ tkrk gSA

iv) vkDlhdj.k la[;k &1 gSA

v) rkack yksgs ij tek gks tkrk gSA

m�kj&3 tksM+h cukb;s ;k ^v* vuqlkj ^c* dks Øec) dhft;sA

i) ¼1½ & ¼4½ ii) ¼1½ & ¼3½ iii) ¼1½ & ¼2½ iv) ¼1½ & ¼3½ v) ¼1½ & ¼4½

¼2½ & ¼3½ ¼2½ & ¼1½ ¼2½ & ¼1½ ¼2½ & ¼1½ ¼2½ & ¼1½

¼3½ & ¼1½ ¼3½ & ¼2½ ¼3½ & ¼3½ ¼3½ & ¼2½ ¼3½ & ¼2½

¼4½ & ¼2½ ¼4½ & ¼4½ ¼4½ & ¼4½ ¼4½ & ¼4½ ¼4½ & ¼3½

m�kj&4 ,d 'kCn @ okD; esa m�kj nhft;sA

1 xkyd] 2- M;wVhfj;e D
2
 ;k (

1
H2) 3- LFkkbZ dBksjrk

4- gkbZMªkstu ij vkDlkbM 5- vkstksu ijr

izkn'kZ m�kjizkn'kZ m�kjizkn'kZ m�kjizkn'kZ m�kjizkn'kZ m�kj
jlk;u 'kkL= d{kk jlk;u 'kkL= d{kk jlk;u 'kkL= d{kk jlk;u 'kkL= d{kk jlk;u 'kkL= d{kk XI

le; & 3 ?k.Vs MM – 75

oLrqfu"B iz'uoLrqfu"B iz'uoLrqfu"B iz'uoLrqfu"B iz'uoLrqfu"B iz'u
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m�kj&5 d.kkn us loZizFke ijek.kq dh dYiuk dh Fkh blh ds vk/kkj ij mlus inkFkksZ

ds xq.kksa dh O;k[;k dh rFkk Å"ek vkSj izdk'k ds rdZ laxzg esa inkFkksZ dh laKk nh xbZ

gSA d.kkn us inkFkZ ds lw{ere d.k dks ijek.kq dh laKk nhA inkFkZ ds lw{ere Hkkx dks

ljy vkSj vfoHkkT; crk;k x;kA mlus dgk fd czEgk.M nzO; ,oa ÅtkZ ds fefJr Lo:i

dh ifjf.kfr gSaA

jlk;u foKku ds izeq[k {ks= fuEukuqlkj gS &

1- thou j{kd vkS"kf/k;ksa dk fuekZ.k {ks= 6- dk¡p ,oa IykfLVd m|ksx

2- vkS|ksfxd {ks= 7- bZa/ku

3- d`f"k {ks= 8- lkSan;Z izlk/ku

4- [kk| inkFkZ] Hkou ,oa oL= dk {ks= 9- jax okfuZ'k rFkk jatd

5- /kkrq ,oa feJ /kkrq,sa 10- ukfHkdh; rFkk i;kZoj.k jlk;u vkfnA

la{ksi esa bu {ks=ksa dk o.kZu Hkh fn;k tk ldrk gSaA

vFkok

m�kj&5 fdlh Hkh jklk;fud vfHkfØ;k esa Hkkx ysus okys inkFkkssZ dh ek=kvksa dk ;ksx]

jklk;fud fØ;k ls cus inkFkksZa dh ek=k ds ;ksx ds cjkcj gksrk gSa vFkkZr jklk;fud

fØ;k esa nzO; dks u rks u"V fd;k tk ldrk gS vkSj u gh mRiUuA

bl iz;ksx dk ySUMksYV us ,d H vkdkj dh dk¡p ls cuh ufydk }kjk fl)

fd;kA mlus ,d uyh esa AgNO
3
 dh rqyh ek=k ysdj foy;u cukdj Hkjk rFkk nwljh

uyh esa KCl / NaCl foy;u Hkjk rFkk blds nksuksa fljs lhycUn dj rksy fy;k] fQj nksuksa

ufydkvksa dks mYV iyVdj vfHkdkjdksa esa fØ;k djkbZ] fØ;k iw.kZ gksus mijkar midj.k

dks iqu% rkSyk x;k] nksuksa Hkkjksa esa dksbZ vUrj ugha ik;k x;kA

vfHkfØ;k

AgNO3+KCl / NaCl—>KNO3 / NaNO3 + AgCl  9

KCl / NaCl AgNo3
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m�kj&6m�kj&6m�kj&6m�kj&6m�kj&6 ikWmyh dk miotZu fu;e ikWmyh dk miotZu fu;e ikWmyh dk miotZu fu;e ikWmyh dk miotZu fu;e ikWmyh dk miotZu fu;e (Pauli's Exclusion Prinicple)&&&&&

X-fdj.k LisDVªk rFkk izdk'kh; LisDVªk (Optical Spectra) ds v/;;u ls ikWmyh

us 1925 esa ,d fl)kUr izfrikfnr fd;kA bl fl)kUr dks ikWmyh dk viotZu fu;e

dgrs gSaA ;g fu;e ijek.kqvksa esa buysDVªkuksa ds foU;kl fu/kkZfjr djus ds fy, cgqr

mi;ksxh fl) gqvk gSA bl fu;e ds vuqlkj]

^^fdlh Hkh ijek.kq ds fdUgha Hkh nks bysDVªkWuks a dh pkjks a Dok.Ve^^fdlh Hkh ijek.kq ds fdUgha Hkh nks bysDVªkWuks a dh pkjks a Dok.Ve^^fdlh Hkh ijek.kq ds fdUgha Hkh nks bysDVªkWuks a dh pkjks a Dok.Ve^^fdlh Hkh ijek.kq ds fdUgha Hkh nks bysDVªkWuks a dh pkjks a Dok.Ve^^fdlh Hkh ijek.kq ds fdUgha Hkh nks bysDVªkWuks a dh pkjks a Dok.Ve

la[;k,¡ ,d leku ugha gks ldrh gSA**la[;k,¡ ,d leku ugha gks ldrh gSA**la[;k,¡ ,d leku ugha gks ldrh gSA**la[;k,¡ ,d leku ugha gks ldrh gSA**la[;k,¡ ,d leku ugha gks ldrh gSA**

nwljs 'kCnksa esa]  ,d gh ijek.kq esa nks bysDVªku ,d leku bysDVªkWfud voLFkk

xzg.k ugha dj ldrs gS vFkkZr~ fdlh Hkh ijek.kq esa jgus ds fy, bysDVªkuksa dh vf/kdre

rhu Dok.Ve la[;k,¡ ,d leku gks ldrh gSa ijUrq pkSFkh Dok.Ve la[;k vo'; fHkUu

gksuh pkfg,A mnkgj.kkFkZ] ghfy;e (1s2) ds nks bysDVªkuksa ds n, l o m ds eku leku gSa

fdUrq pØ.k foijhr gksrk gS vFkkZr s fHkUu gksrk gSaA vr% bldk foU;kl E•E u gksdj E•F

gksrk gSA bl fu;e dh lgk;rk ls fdlh Hkh d{kd esa vf/kdre bysDVªku la[;k nks Kkr

gksrh gSA Dok.Ve la[;kvksa ds Øep; }kjk vf/kdre bysDVªkWu dh la[;k tks izR;sd eq[;

ÅtkZ&Lrj esa gks ldrh gS] x.kuk dh tk ldrh gSA

mnkgj.kkFkZ] K dks'k ds fy, n=1 vr% l rFkk m nksuksa 'kwU; ds cjkcj gksaxs

blfy, s dk eku ;k rks +½ gksxk ;k —½ dsoy nks lEHkkouk,¡ gSaA

n=1 l=0 m=0 s=+½ ;k –½

Li"V gS fd K dks'k esa dsoy ,d midks'k l=0 gksxk vkSj mlesa dsoy nks

bysDVªkWu gksaxs tks foijhr fn'kkvksa esa ?kwers gSaA

blh izdkj L dks'k ds fy, n=2, vr% l ds nks eku gksaxsA (l=0 vkSj l=1), m

ds rhu eku gksaxs (m=0, –1 rFkk +1) vkSj s ds nks eku –½ o +½ gksaxsA bl izdkj

viotZu fu;e ds vk/kkj ij] pkj dok.Ve la[;k esa vkB Øep; (permutation) cu

ldrs gSaA

n=2 l=0 m=0 s=+½ rFkk –½

n=2 l=1 m=0 s=+½ rFkk –½

n=2 l=1 m=-1 s=+½ rFkk –½

n=2 l=1 m=+1 s=+½  rFkk –½

www.mpboardonline.com

www.mpboardonline.com



12

bl izdkj] L dks'k esa 8 bysDVªku jg ldrs gSaA blesa ls 2 bysDVªku           s-

midks'k esa rFkk 6 bysDVªku p-midks'k esa gksaxsA blh izdkj] bysDVªkuksa dh vf/kdre la[;k

tks fofHkUu n dks'kksa ds midks'kksa esa ;k ÅtkZ Lrjksa esa jg ldrs gSa s esa 2,  p esa 6 d esa 10,

f esa 14 gksxhA

ikWmyh ds vootZu fu;e ds vuqiz;ksxikWmyh ds vootZu fu;e ds vuqiz;ksxikWmyh ds vootZu fu;e ds vuqiz;ksxikWmyh ds vootZu fu;e ds vuqiz;ksxikWmyh ds vootZu fu;e ds vuqiz;ksx (Applications of Pouli's Exclusion

Principle) & ikWmys viotZu fu;e }kjk ijek.kq ds fofHkUu eq[; mtkZ Lrjksa o mi&ÅtkZ

Lrjksa esa bysDVªkuksa dh vf/kdre la[;k vkSj fofHkUu bysDVªkuksa dh Dok.Ve la[;kvksa dh

x.kuk dj ldrs gSaA viotZu fu;e ls fuEufyf[kr fu"d"kZ fudyrs gSa &

¼1½ fdlh eq[; ÅtkZ Lrj esa bysDVªkWuksa dh vf/kdre la[;k 2n2  gks ldrh gSA

¼2½ fdlh eq[; ÅtkZ Lrj esa mi&ÅtkZ Lrjksa dh dqy DokUVu la[;k n ds cjkcj gksrh

gSA

¼3½ s–miÅtkZ Lrj esa 2 bysDVªku]  p–miÅtkZ Lrj esa 6 bysDVªku] d–miÅtkZ Lrj esa

10 vkSj f–mi ÅtkZ Lrj esa vf/kdre 14 bysDVªku gks ldrs gSaA

¼4½ fdlh eq[; ÅtkZ Lrj esa dqy n2 vkfcZVy gksrs gSaA

¼5½ ,d vkfcZVy esa foijhr pØ.k ds dsoy nks bysDVªku gks ldrs gSaA

vFkok

m�kj&6m�kj&6m�kj&6m�kj&6m�kj&6 vkWQckÅ fu;e (Aufbau Principle)

vkWQckÅ (Aufbau) ,d teZu Hkk"kk dk 'kCn gS ftldk vFkZ gS Øfed jpukA

vr% bls Øfed jpuk dk fu;e Hkh dgrs gSaA bldk mi;ksx rRoksa ds ijek.kqvksa ds

midks'kksa esa bysDVªk¡u forj.k ds fy;s fd;k tkrk gSA bl fl)kar ds vuqlkj ̂ ^mid{kksa esa

bysDVªkuksa ds Hkjus dk Øe mudh c<+rh gqbZ ÅtkZ ds vuqlkj gksrk gS vFkkZr~ bysDVªku

ges'kk de ÅtkZ okys mid{kksa esa igys Hkjrs gSa vkSj mlds ckn mlls vf/kd ÅtkZ okys

mid{kksa esa Hkjrs gSaA** fofHkUu midks'kksa dh ÅtkZ o`f) fuEufyf[kr Øe esa gksrh gS vkSj

blh Øe esa bysDVªk¡u izos'k djrs gSa &

1s<2s<2p<3s<3p<4s<3d<4p<5s<4d<5p<6s<4f<5d<6p<7s<5f<6d....

vkWQckÅ fl)kar dks n+l fu;e Hkh dgk tkrk gSA blds varxZr nks fcUnq

fopkj.kh; gSa &
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¼1½ ftl mid{k ds fy, n vkSj l DokaVe la[k;kvksa ds ;ksx dk eku de gksrk gS

ogh mid{k igys Hkjk tk;sxk% tSls 3d mid{k ds fy, n=3 rFkk l=2 rFkk n+l=3+2=5

vkSj 4s ds fy, n+l=4+0=4, vr% bysDVªkWuksa dk Hkjko 3d dh rqyuk esa igys  4s esa gksxkA

¼2½ ;fn nks mid{k ,sls gSa ftuds n+l dk eku cjkcj gS rks bysDVªku igys ml mid{k

esa Hkjsxk ftlds fy, n dk eku de gksxkA mnkgj.kkFkZ] 3d vkSj 4p mid{kksa ds fy, n+l

dk eku cjkcj (3+2 ,oa 4+1) gS] fdUrq 3d ds fy;s n dk eku 3 gS ¼tks de gS½ tcfd 4p

ds fy;s 4 gSA blfy;s 4p dh rqyuk esa 3d igys Hkjk tk;sxkA fofHkuu mid{kksa ds fy;s

n+l ds eku fuEukafdr lkj.kh esa iznf'kZr fd;s x;s gSaA&

lj.kh

n+l eku —> 1 2 3 4 5 6 7 8

mid{k —> 1s 2s 2p 3p 3d 4d 4f 5f

3s 4s 4p 5p 5d 6d

5s 6s 6p 7p

7s 8s

fofHkUu ÅtkZ Lrjksa ds ÅtkZ Øe dks vklkuh ls ;kn djus dsfy, vxzkafdr

izdkj ds izrhd izn'kZu dk iz;ksx mi;ksxh ,oa ljy gS &

vkWQckÅ fu;e dk ljy izn'kZuvkWQckÅ fu;e dk ljy izn'kZuvkWQckÅ fu;e dk ljy izn'kZuvkWQckÅ fu;e dk ljy izn'kZuvkWQckÅ fu;e dk ljy izn'kZu
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mijksDr fp= dh lgk;rk ls bysDVªku forj.k vfr vklku gks tkrk gSA

bysDVªkuksa dks izFke d{k ds rhj dh iw¡N ls pyrs gq, forfjr djrs gSaA rhj ds flj ls VwVh

js[kkvksa dk vuqlkj.k djrs gSaA mnkgj.k ds fy, ijek.kq ds 11 bysDVªkuksa dk forj.k izFke

d{k ds s esa nks] f}rh; d{k ds s esa nks] f}rh; d{k ds p esa N% rFkk r`rh; d{k ds s esa

,d] bl izdkj ls gksxkA bldks fuEu izdkj iznf'kZr djrs gSa &

Na11 = 1s2,2s2,2p6,3s1

;gk¡ mid{k ds izrhd ls iwoZ d{k la[;k ¼iz/kku Dok.Ve vad 2,4,3,4 o mid{k

s,p,d vkfn½ rFkk mid{k ds izrhd ds Åij  nk;h vkSj mid{k esa mifLFkr bysDVªkWu la[;k

n'kkZrs gSaA tSls 2s2,3p4,4d7,6f11 vkfn

vkWQckÅ fl)kUr ds viokn vkWQckÅ fl)kUr ds viokn vkWQckÅ fl)kUr ds viokn vkWQckÅ fl)kUr ds viokn vkWQckÅ fl)kUr ds viokn (Exceptions of Aufbau Principle) &&&&&

Ba(56) ds ckn vkus okyk rRo La(57) esa bysDVªku dk izos'k 4f esa gksuk pkfg, fdUrq ,slk

ugha gksrk gS cfYd vxyk bysDVªku 5d esa izos'k djrk gSA vr% La(57) dk bysDVªkfud

foU;kl fuEu izdkj gksrk gS&

La57 = 1s2,2s2,2p6,3s2,3p6,4s2,3d10,4p6,5s2,4d10,5p6,6s2,5d1

blds ckn Ce(58) ls Lu(71) rd ds rRoksa esa bysDVªkuksa dk izos'k 4f esa gksrk gSA

vr%  Ce(58) ls Lu(71) rd ds rRoksa dk bysDVªkfud foU;kl fuEu izdkj ls gksrk gSA

Ce58 = 1s2,2s2,2p6,3s2,3p6,4s2,3d10,4p6,5s2,4d10,5p6,6s2,5d1,4f14

Lu71 = 1s2,2s2,2p6,3s2,3p6,4s2,3d10,4p6,5s2,4d10,5p6,6s2,5d1,4f14

blh izdkj Ra(88) ds ckn Ac(89) esa 5f ls igys 5d esa ,d bysDVªku izos'k

djrk gS vkSj mlds ckn Th(90) ls Lw(103) rd ds rRoksa esa 5f esa bysDVªku izos'k djrs gSaA

blds vfrfjDr dqN vkSj Hkh viokn gS ftuesa bysDVªku vkWQckÅ fu;eksa ds

vuqlkj ugha Hkjrs gSa tSls & Cr(24), Cu(29), Ag(47), Au(79) vkSj Pd(46) vkfnA

vkWQckÅ fu;e ds vuqlkj Cr(24) o Cu(29) dk bysDVªkfud foU;kl fuEufyf[kr

gksuk pkfg, &
24Cr = 1s2,2s2,2p6,3s2,3p6,4s2,3d4

29Cu = 1s2,2s2,2p6,3s2,3p6,4s2,3d9

fdUrq buds okLrfod bysDVªkfud foU;kl fuEufyf[kr ¼ÅtkZ Øe esa½ gSa &
24Cr = 1s2,2s2,2p6,3s2,3p6,4s1,3d5

29Cu = 1s2,2s2,2p6,3s2,3p6,4s1,3d10

bldk Li"Vhdj.k nsus ds fy, ;g lq>ko fn;k x;k gS fd mPp mi&'kSyksa esa
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¼;gk¡ 4s o 3d ½ nks Øekxr midks'k ds chp ÅtkZ dk vUrj cgqr de gksrk gS vkSj dksbZ

Hkh midks'k rHkh LFkk;h gksrk gS tc ;g iw.kZ :i ls Hkj tk, ;k fu/kkZfjr la[;k ds vk/ks

bysDVªkuksa ls Hkj tk;saA blfy;s 4s esa 1 bysDVªku Hkjus ds ckn vFkkZr v/kZiw.kZ gks tkus ls

vyxs bysDVªku fQj ls 3d ls izos'k djus yxrs gSaA blls 3d midks"k Hkh 5 ;k 10

bysDVªku ds lkFk v/kZiw.kZ ;k iw.kZ gksdj vf/kd LFkkbZ gks tkrk gSaA

m�kj&7 vk/kqfud ;k nh?kZ :i vkorZ lkj.kh dh fo'ks"krk,¡vk/kqfud ;k nh?kZ :i vkorZ lkj.kh dh fo'ks"krk,¡vk/kqfud ;k nh?kZ :i vkorZ lkj.kh dh fo'ks"krk,¡vk/kqfud ;k nh?kZ :i vkorZ lkj.kh dh fo'ks"krk,¡vk/kqfud ;k nh?kZ :i vkorZ lkj.kh dh fo'ks"krk,¡ (Characteristics of

Modern Periodic Table)&

¼1½ /kkrq vkSj v/kkrq rRoksa dks i`Fkd dj fn;k x;k gSA

¼2½ izcy /kkRoh; rRoksa ¼s–Cykd ds rRo½ dks laØe.k rRoksa ¼d–Cykd ds rRo½ ds ck;ha

vkSj lewg 1 o 2 esa] laØe.k rRoksa dks chp esa lewg 3 ls 12 esa vkSj v/kkrq rRoksa ¼p-

Cykd ds rRo½ dks laØe.k rRoksa ds ¼d–Cykd ds rRo½ nk;ha vkSj lewg 13 ls lewg

17 rd j[kk x;k gSaA  s–Cykd  d–Cykd    p–Cykd
vFkkZr 1–2 lewg 3–12 lewg 13–17 lewg

¼3½ rRoksa esa bysDVªku Hkjus ds vk/kkj ij leLr rRoksa dks s–Cykd] p–Cykd] d–Cykd

rFkk f–Cykd ds rRoksa esa foHkkftr fd;k x;k gSA

¼4½ laØe.k rRoksa dks lkekU; rRoksa ls vyx dj fn;k x;k gSA ;s rRo s– o p–CykWd ds

e/; fLFkr gksrs gSaA buesa foHksnh bysDVªku (n - 1) d d{kd esa Hkjrs gSa] blfy;s buds

xq.kksa esa Øfedrk ds LFkku ij lekurk vf/kd ik;h tkrh gSA

¼5½ nqyZHk e`nk rRoksa ¼ySUFksukbMksa rFkk ,dVhukbMksa½ (lanthinides and actinides) vFkkZr

f–Cykd rRoksa dks mi;qDr LFkku ij eq[; vkorZ lkj.kh ds ckgj uhps j[kk x;k gSA

¼6½ ,d gh oxZ ¼lewg½ ds nks mioxksZ dks nwj&nwj dj fn;k x;k gSA

¼7½ Fe, Co o Ni dks laØe.k rRoksa ds lkFk j[kk x;k gS tks budk mfpr LFkku gSA

¼8½ gkbMªkstu dks lewg l esa j[kk x;k gSA

¼9½ ;g lkj.kh rRoksa dh vkorZ lkj.kh esa LFkku vkSj muds ijek.oh; foU;kl ds chp

lEcU/k dks izdV djrh gS ftlds dkj.k rRoksa dk v/;;u djuk vc vfr ljy gks

x;k gSA

nh?kZ :i vkorZ lkj.kh esa eS.MyhQ vkorZ lkj.kh ds vf/kdka'k nks"k nwj gks x;s gS tSls &

¼1½ pwafd ;g lj.kh bysDVªkfud foU;kl ds vk/kkj ij vk/kkfjr gS blfy;s gkbMªkstu
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(s1) dk LFkku lewg l ekuk x;k gSaA

¼2½ vf/kd ijek.kq nzO;eku okys rRo dk de ijek.kq nzO;eku okys rRo ls igys gksuk

& eS.MyhQ dh vkorZ lkj.kh esa vkxZu dks iksVSf'k;e ls igys Co dks Ni ls igys vkSj

Te dks I ls igys j[kk x;k gS tcfd buds ijek.kq nzO;eku vius vxys rRo ls vf/kd gksrs

gSa tksfd es.MyhQ ds vkorZ fu;e ds vuqlkj U;k;laxr ugha gS] fdUrq bu rRoksa ds

ijek.kq Øekad vius&vius vxys rRo ls de gksrs gS] tSls Ar dk ijek.kq Øekad 18 vkSj

K dk 19 gS] Co dk 27 vkSj Ni dk 28 gS Te dk 52 rFkk I dk 53 gS blfy, nh/kZ vkorZ

lkj.kh ds vuqlkj Ar dks K ls igys] Co dks Ni ls igys vkSj Te dks I ls igys j[kuk gh

pkfg,A

¼3½ leLFkkfudksa dk LFkku & ,d gh rRo ds leLFkkfud vkil esa xq.kksa esa leku gksrs

gSa blfy, bUgsa ,d gh LFkku ij j[kuk pkfg,] fdUrq es.MyhQ ds vkorZ fu;e ds vuqlkj

bUgsa ,d gh LFkku ij ugha j[kk tk ldrk gS] D;ksafd buds ijek.kq nzO;eku fHkUu&fHkUu

gksrs gSaA nh?kZ :i vkorZ lkj.kh esa leLFkkfudksa dks ,d gh LFkku ij j[kk x;k gS] D;ksafd

buds ijek.kq Øekad leku gksrs gSaA bl izdkj eS.MyhQ vkorZ lkj.kh dk ;g nks"k nwj

gks tkrk gSaA

¼4½ fuf"Ø; xSlksa dk LFkku & nh?kZ :i vkorZ lkj.kh esa fuf"Ø; xSlksa dks izcy

_.kfo|qrh rRo ¼lewg17½ vkSj izcy /kufo|qrh rRo ¼lewg 1½ ds chp esa j[kk x;k gS tks

fd buds xq.kks ds vuqlkj mfpr gSA

¼5½ fod.kZ lEcU/k & bysDVªkfud foU;kl ,oa ijek.kq f=T;k ds vk/kkj ij Li"V fd;k

tk ldrk gSA

¼6½ nqyZHk e`nk rRoksa dk LFkku & eS.MyhQ dh vkorZ lkj.kh esa ySUFksue ds ckn 14

rRoksa ¼ySUFksukbM½ dks muds xq.kksa esa vR;kf/kd lekurk gksus ds dkj.k ,d gh LFkku ij

j[kk x;k gSA blh izdkj ,sDVhfu;e ds ckn 14 rRoksa ¼,sDVhukbM½ dks Hkh ,d gh LFkku

ij j[kk x;k gS tksfd U;k;laxr ugha gS D;ksafd buds ijek.kq nzO;eku fHkUu gksrs gSaA nh?kZ

:i vkorZ lkj.kh esa bUgsa eq[; vkorZ lkj.kh ds uhps {kSfrt iafDr;ksa esa vyx&vyx

LFkkuksa ij j[kk x;k gS tks fd mfpr gSA ;g bu rRoksa ds bysfDVªkfud foU;kl ds vk/kkj

ij le>k tk ldrk gSA ijek.kq Øekad 57 ds ckn ds rRoksa vFkkZr~ ySUFksukbM~l dk

bysDVªkfud foU;kl 2] 8] 18 (18+x)] 9, 2 gksrk gS] ¼tgk¡ x=1 ls 14½ ijek.kq Øekad 57 ds

ckn ds rRoksa esa bysDVªkWu c<+us ij os 4f midks'k (18+x) esa izos'k djds mls iwjk djus esa
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iz;qDr gksrs gSaA bl dkj.k rRoksa dk ijek.kq Øekad rks c<+rk gS] fdUrq la;kstdrk vkSj

xq.kksa esa dksbZ ifjorZu ugha gksrk gSA blfy, ijek.kq Øekad 58 ls 71 rd ds 14 rRoksa dks

,d gh LFkku ij j[kuk pkfg, fdUrq eq[; lkj.kh esa bUgsa ,d gh LFkku ij j[kus ls

lkj.kh dh le:irk Hkax gks tkrh gS blfy, bUgsa eq[; lkj.kh esa u j[kdj vyx uhps

j[k fn;k x;k gSA

;gha rF; ,sDVhfu;e ds ckn ds 14 rRoksa (actinides) ij ykxw gSaA buds ijek.kqvksa

dk bysDVªkfud foU;kl 2] 8] 18 (18+x)] 9, 2 gSA u;s bysDVªku 5f (18+x) mid{k dks iw.kZ

djus esa iz;qDr gksrs gSa blfy, bu rRoksa ds xq.kksa esa dksbZ ifjorZu ugha gksrk gSA

¼7½ vleku xq.kksa okys rRoksa dk ,d gh LFkku ij j[kk tkuk& vk/kqfud vkorZlkj.kh

esa vleku xq.k okys rRo ,d&nwljs ls Li"V :i ls i`Fkd gks x;s gSA tSls eS.MhQ dh

lkj.kh ds oxZ IB ds rRo Cu, Ag, o Au laØe.k rRoksa ds :i esa lewg 11 esa i`Fkd gks x;s

gSA

vk/kqfud vkorZ lkj.kh es es.MyhQ dh vkorZ lkj.kh ds dqN nks"k vHkh nwj ugh

gq;s gSA tSls&

1- ySUFksukbM vkSj ,DVhukbM lkj.kh ds ckgj gSA

2- leku xq.k okys rRo % tSls Cu o Hg, Ba o Pb vyx&vyx LFku ij D;ksa gS]bldk

Li"Vhdj.k Hkh vk/kqfud vkorZ lkj.kh }kjk ugh gksrk gSA

vFkok

m�kj&7 ijek.kq f=T;k dh 2 dk;Zdkjh ladYiuk;as ekuh x;h gS tks fuEufyf[kr gS&

1-  ok.Mj okYl f=T;k (van der Waal's radius)

2-  lgla;kstd f=T;k (Covalent radius)

1½ ok.Mj okYl f=T;k (van der Waal's radius)&Bksl voLFk es fdlh ,d rRo ds nks

fudVre v.kqvks ds ukfHkdks ds chp dh nwjh dk vk/kk ok.Mj okYl f=T;k dgykrk gWSA

fp= ds vuqlkj] X
2
Y = ok.MjokYl f=T;kA bls gh ijek.kq f=T;k ekurs gSaA bls A

(Angstrom = 10–8 cm)  es O;Dr djrs gSaA Bksl voLFkk es rRoks ds X-fdj.k v/;;u ls ;g

nwjh Kkr dh tk ldrh gSA

2 lgla;kstd f=T;k (Covalent Radius)- fdlh rRo ds f}ijek.kqd v.kq es ,dy cU/k

ls vkcfU/kr nks ijek.kqvks ds ukfHkdks ds chp dh nwjh dk vk/kk ml rRo dh lgla;kstd

f=T;k dgykrh gSA fp= ds vulkj X
2
Y = lgla;kstd f=T;kA
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dqN rRoks dh ok.Mj okYl vkSj lgla;kstd f=T;k lkj.kh es nh x;h gSA

buds ekuksa dh rqyuk djus ij Li"V gksrk gS fd lgla;kstd f=T;k ok.MjokYl f=T;k

ls NksVh gksrh gS D;ksfd jklk;fud cU/k curs le; ijek.kq ,d nwljs ds dkQh fudV vk

tkrs gSa ftlls muds ukfHkdksa ds e/; nwjh ?kV tkrh gSA lkkekU;r% rRoks dh lgla;kstd

f=T;kvksa ds eku dks gh ge ijek.qk f=T;k ekurs gSA

lkj.kh %& dqN rRoks dh ok.Mj okYl rFkk lgla;kstd f=T;klkj.kh %& dqN rRoks dh ok.Mj okYl rFkk lgla;kstd f=T;klkj.kh %& dqN rRoks dh ok.Mj okYl rFkk lgla;kstd f=T;klkj.kh %& dqN rRoks dh ok.Mj okYl rFkk lgla;kstd f=T;klkj.kh %& dqN rRoks dh ok.Mj okYl rFkk lgla;kstd f=T;k

rRo H N O F Cl Br I S

ok.Mj okYl f=T;k 1.20 1.50 1.40 1.35 1.80 1.95 2.15 1.85

lgla;kstd f=T;k 0.37 0.74 0.74 0.72 0.99 1.14 1.33 1.04

ijek.kq f=T;k dks izHkkfor djus okys dkjd ijek.kq f=T;k dks izHkkfor djus okys dkjd ijek.kq f=T;k dks izHkkfor djus okys dkjd ijek.kq f=T;k dks izHkkfor djus okys dkjd ijek.kq f=T;k dks izHkkfor djus okys dkjd (Factors Affecting Atomic Radii)

1- ukfHkdh; vkos'k (Nuclear Charge)&ukfHkdh; vkos'k ftruk vf/kd gksrkgS ijek.kq

vkdkj mruk gh de gksrk gSA bldk dkj.k vafre d{kk ij ukfHkdh; vkd"kZ.k es

o`f) gSA

2- d{k la[;k (Number of Orbits)&d{k la[;k ftruh vf/kd gksrh gS ijek.kq vkdkj

mruk gh vf/kd gksrk gSA bldk dkj.k vafre d{k dk ukfHkd ls nwj gksrs tkuk gSA

3- ifjj{k.k izHkko (Screeming Effect)&fdlh ijek.kq esa ifjj+{k.k izHkko ftruk vf/kd

gksrk gS ijek.kq f=R;k mruh gh vf/kd gksrh gSA ;g izHkko ukfHkdh; vkd"kZ.k es

deh mRiUu djrk gSA
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m�kj&8 vk;fud cU/k dh lgla;ksth izd`frvk;fud cU/k dh lgla;ksth izd`frvk;fud cU/k dh lgla;ksth izd`frvk;fud cU/k dh lgla;ksth izd`frvk;fud cU/k dh lgla;ksth izd`fr     (Covalent Nature of Ionic Bond)

vk;fud cU/k 'krizfr'kr vk;fud y{k.k ugh j[krs gSaA vk;fud cU/k dqN

lhek rd lgla;ksth izd`fr Hkh j[krs gSaA bl cU/k dh lgla;ksth izd`fr dks /kqzo.k

(polarization) }kjk le>k;k tk ldrk gS oS|qr la;kstd v.kq /kuk;u rFkk _.kk;u ds e/;

oS|qr vkd"kZ.k cy }kjk mRiUu oS|qr la;kstd cU/k }kjk cuk gksrk gSA /kukosf'kr vk;u

_.kk;u ds bysDVªku vHkz (Cloud) dks viuh vksj vkdf"kZr djrk gSA blls _.kk;u

fo:fir (deform) gksdj /kuk;u dh vksj pyk tkrk gS vFkkZr _.kk;u dk bysDVªku vHzk

/kuk;u dh vksj f[kp tkrk gSA ;g izfØ;k /kqzo.k (polarization) dgykrh gSA _.kk;u dk

;g y{k.k /kqzo.krk (polarizability) rFkk /kuk;u dh _.kk;u dsk fo:fir djus dh izo`fRr

/kqzo.k izòfRr (polarizing tendency) dgykrh gSA

oS|qr la;kstd v.kq esa /kzoq.koS|qr la;kstd v.kq esa /kzoq.koS|qr la;kstd v.kq esa /kzoq.koS|qr la;kstd v.kq esa /kzoq.koS|qr la;kstd v.kq esa /kzoq.k

blh izdkj] _.kk;u Hkh /kuk;u dks fo:fir djrk gS ijUrq ;g fo:i.k

ux.; gksrk gSA oS|qr la;kstd v.kq es ;g /kqzo.k vk;fud cU/k dks lgla;kstd y{k.k

iznku djrk gSA v.kq es ftruk vf/kd /kqzo.k gksrk gS mruk gh vf/kd lgla;kstd y{k.k

mRiUu gksrk gSA fdlh vk;fud v.kq es /kzqo.k dh ek=k nks dkjdksa /kuk;u dh /kzqo.k {kerk

(polarizing power) rFkk _.kk;u dh /kzqo.krk (polarizaliblity) ij fuHkZj djrh gSA Qtku

(Fajan) us fdlh oS|qr la;kstd v.kq esa lgla;kstd y{k.k o /kqzo.k dh lhek Kkr djus ds

fy;s tks rF; izLrqr fd;s] Qtku ds fu;e dgykrs gSaA

Qtku fu;eQtku fu;eQtku fu;eQtku fu;eQtku fu;e     (Fajan's Rule)

vk;fud v.kq es lgla;kstd y{k.kks dh lhek fuEu fcUnqvksa ij vk/kkfjr gS&

(i) /kuk;u dk vkdkj (Size of Cation)&vk;fud v.kq ds /kuk;u dk vkdkj ftruk de

gksrk gS mldh /kqzo.k {kerk (polarizing power) mruh gh vf/kd gksrh gS] tSls&

/kuk;u dk vkdkj& Li+ < Na+ < K+ < Rb+

/kuk;u dh /kqzo.k {kerk Øe& Li+ > Na+ > K+ > Rb+

(ii) _.kk;u dk vkdkj (Size of Anion)&vk;fud v.kq ds _.kk;u dkvkdkj ftruk vf/

kd gksrk gS mldh /kqzo.krk mruh gh vf/kd gksrk gS] tSls&
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_.kk;u dk vkdkj Øe& F— < Cl— < Br < I—

_.kk;u dh /kqzo.krk Øe& F— < Cl— < Br < I—

(iii) vk;u ij vkos'k (Charge of Ion)&vk;fud v.kq ds /kuk;u ;k _.k vk;u ij ftruk

vf/kd vkos'k gksrkgS v.kq es mruk gh vf/kd lgla;kstd ik;k tkrk gS] tSls&

/kuk;u ij vkos'k ifjek.k Øe& Na+ < Mg2+ < Al3+

vk;fud v.kq es lgla;kstd y{k.k Øe& NaCl < MgCl
2
 < AlCl

3

_.kk;u ij vkos'k ifjek.k Øe& Cl— < S2— < P—3

vk;fud v.kq es lgla;kstd y{k.k Øe& NaCl < Na
2
S < Na

3
P

(iv) /kuk;u dk vkHkklh vfØ; foU;kl (Pseudo Inert Configuration of Cation)&Cu+] Ag+

rFkk Au+ dk ns2np6nd10 foU;kl vFkkZr ckg~;re d{k es 18 bysDVªku vHklh vfØ;

foU;kl dgykrk gSA bldk dkj.k bu vk;uksa ds ukfHkdks eslaxr f}la;ksth /kuk;uksa

Zn2+,Cd2+ rFkk Hg2+ dh rqyuk es de vkos'k dk ik;k tkuk gSA Cu+, Ag+ rFkk Au+

vis{kkd`r vf/kd /kqzo.k {kerk j[krs gS] tSls& CuCl esa NaCl dh vis{kk vf/kd lgla;kstd

y{k.k gSA

fu;e&vkorZ rkfydk es lewg es Åij ls uhps tkus ij /kuk;u dh /kq zo.kfu;e&vkorZ rkfydk es lewg es Åij ls uhps tkus ij /kuk;u dh /kq zo.kfu;e&vkorZ rkfydk es lewg es Åij ls uhps tkus ij /kuk;u dh /kq zo.kfu;e&vkorZ rkfydk es lewg es Åij ls uhps tkus ij /kuk;u dh /kq zo.kfu;e&vkorZ rkfydk es lewg es Åij ls uhps tkus ij /kuk;u dh /kq zo.k

{kerk Øe'k% de rFkk vkorZ es ck;s ls nk;sa /kqzo.k {kerk Øe'k% vf/kd gksrh{kerk Øe'k% de rFkk vkorZ es ck;s ls nk;sa /kqzo.k {kerk Øe'k% vf/kd gksrh{kerk Øe'k% de rFkk vkorZ es ck;s ls nk;sa /kqzo.k {kerk Øe'k% vf/kd gksrh{kerk Øe'k% de rFkk vkorZ es ck;s ls nk;sa /kqzo.k {kerk Øe'k% vf/kd gksrh{kerk Øe'k% de rFkk vkorZ es ck;s ls nk;sa /kqzo.k {kerk Øe'k% vf/kd gksrh

tkrh gSA _.kk;u dh /kqzo.krk lewg es Åij ls uhps dhvksj Øe'k% vf/kd rFkktkrh gSA _.kk;u dh /kqzo.krk lewg es Åij ls uhps dhvksj Øe'k% vf/kd rFkktkrh gSA _.kk;u dh /kqzo.krk lewg es Åij ls uhps dhvksj Øe'k% vf/kd rFkktkrh gSA _.kk;u dh /kqzo.krk lewg es Åij ls uhps dhvksj Øe'k% vf/kd rFkktkrh gSA _.kk;u dh /kqzo.krk lewg es Åij ls uhps dhvksj Øe'k% vf/kd rFkk

vkorZ es ck;sa ls nk;sa Øe'k% de gksrh tkrh gSAvkorZ es ck;sa ls nk;sa Øe'k% de gksrh tkrh gSAvkorZ es ck;sa ls nk;sa Øe'k% de gksrh tkrh gSAvkorZ es ck;sa ls nk;sa Øe'k% de gksrh tkrh gSAvkorZ es ck;sa ls nk;sa Øe'k% de gksrh tkrh gSA

vFkok

m�kj&8 ghfy;e v.kq lajpuk (Structure of Helium Molecule) ghfy;e ijek.kq dk

bysDVªkWfud foU;kl fuEu izdkj gSA He(2) — 1s2

vc ;fn ;g f}ijek.oh; v.kq curk gS rks nks ghfy;e ijek.kqvks ds 1s ijek.oh;

d{kd la;qDr gksdj fuEu ÅtkZ Lrj izn'kZu ds vuqlkj vkf.od d{kd cuk;saxsA nksuks

ijek.oh; d{kdks ls izkIr pkj bysDVªku σ1s rFkk σ∗1s es nks nks forfjr gks tk;sxsA
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ukbVªkstu v.kq (N
2
) lajpuk (Structure of Nitrogen Molecule)&ukbVªkstu v.kq fuEufyf[kr

bysDVªkfud lajpuk okys nks ijek.kqvksa ds ijek.oh; d{kdks ds la;kstu ls izkIr gksrk gS&

N(7) = 1s2, 2s22p3     ;k  ¼±¿    ¼±¿    ±¼±¼±¼
izR;sd ukbVªkstu ijek.kq ds la;kstdrk d{k ds 2s ijek.oh; d{kd la;qDr gksdj

σ2s rFkk σ*2s vkf.od d{kd cuk;sxsA blh izdkj 2p d{kd la;qDr gksdj σ2p
z
, π2p

x
,

π2p
y
, σ*2p

z
, π*2p

x
 o π*2p

y
  vkf.od d{kd cuk;sxsA blds vfrfjDr 1s ijek.oh; d{kdks

ls izkIr vkf.od d{kd vcU/kh vkf.od d{kd muds d{k ladsr KK }kjk n'kkZ;s tk;sxsA

ukbVªkstu v.kq ds vkf.od d{kdks ds ÅtkZ Øe dsckjs es igys i<+ pqds gSa mlh Øe ds

vuqlkj 2s rFkk 2p ijek.oh; d{kdks ls izkIr dqy nl bysDVªkWuks dks fp= ds izn'kZu es

forfjr dj nsrs gSA fp= es dsoy cU/kh rFkk foijhr cU/kh vkf.od d{kdks dk cuuk

n'kkZ;k tkrk gSA bl fp= dh lgk;rk rFkk ijek.oh; d{kdks ds la;kstu ds vuqlkj

ukbVªkstu v.kq dk vkf.od bysDVªkfud foU;kl fuEu izdkj gksxk&

N
2
 —KK σ 2s2, σ*2s2, π2p

x
2, π2p

y
2, σ2p

z
2

ukbVªkstu v.kq dk vkf.od d{kd ÅtkZ Lrj izn'kZu fuEu izdkj fd;k tkrk gS&

www.mpboardonline.com

www.mpboardonline.com



22

ukbVªkstu v.kq dk cU/k Øe fuEu izdkj Kkr fd;k tk ldrk gS&

cU/kh bysDVªku la[;k = 8

foijhr cU/kh bysDVªku la[;k = 2

vr% cU/k Øe = 
8–

2

2  
=3

m�kj&9 vkn'kZ xSl ,oa xSl dk vkn'kZ O;ogkj (Ideal Gas & Ideal Behaviour of Gases)

xSl fu;eks tSls& ckaW;y dk fu;e]pkYlZ dk fu;e] vkokxknzks vkfn dk iw.kZ :ils

ikyu djus okyh xSlsa vkn'kZ xSl dgykrh gSA lalkj es dksbZ Hkh vkn'kZ xSl Kkr ugh gSA

vFkkZr okLrfod (real) xSls  ¼os xSls ftUgs ge tkurs gS½ vkn'kZ xSl ugh gSA okLrfod xSls

rki o nkc dh ,d fuf'pr n'kkvks (conditions) ij vkn'kZ xSl O;ogkj n'kkZrh gSA vFkZkr

xSl fu;eks dk ikyu djrh gSA xSl fu;eks dks la;qDr djds ,d lehdj.k izkIr fd;k

tkrkgSA ;g lehdj.k vkn'kZ xSl lehdj.k dgykrk gSA bl vkn'kZ xSl lehdj.k dk

ikyu djuk xSlksa dk vkn'kZ O;ogkj dgykrk gSA

vkn'kZ xSl lehdj.k vkn'kZ xSl lehdj.k vkn'kZ xSl lehdj.k vkn'kZ xSl lehdj.k vkn'kZ xSl lehdj.k (Ideal Gas Equation)

xSl fu;eks ¼ckW;y dk fu;e] pkYlZ dk fu;e] vkoksxknzks fu;e½ lHkh dks vk/kkj

ekudj ,d lehdj.k izkIr fd;k tk ldrk gSA bl lehdj.k dks fuEu izdkj izkIrfd;k

tk ldrk gS

ckW;y ds vuqlkj V α  
1

P
¼rki T rFkk nzO;eku n*fLFkj ½

pkYlZ ds fu;ekuqlkj V α T ¼nkc P rFkk nzO;eku n fLFkj ½

vkoksxknzks ds fu;ekuqlkj V α n ¼rki T rFkk nkc P fLFkj ½

mijksDr rhuks fu;eks (i), (ii) rFkk (iii) ls &

V α  
nT

P

;k PV α nT

;k PV = nRT

;gka R ,d fLFkjkad gSA ;g lkoZHkkSfed (universal) xsSl fu;rkad dgykrk gSA

vFkkZr fu;rkad R xSlks dh izd`fr ij fuHkZj ugh djrk gS] lHkh xSlks ds fy;s ,d gh gSA

mijksDr lehdj.k dks vkn'kZ xSl lehdj.k dgrsgSA vr% fdlh xSl dh fuf'pr

ek=k ds vk;ru ij nkc o ije rki dk ,d lkFk izHkko O;Dr djus okys lehdj.k dks

xSl lehdj.k dgrs gSA ;g lehdj.k xSlks ds xq.kks tSls& rki]nko] vk;ru rFkk eksyks
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ds e/; ,d ek=kRed lEcU/k izdV djrk gSA ;s xq.k xSl dh voLFkk (state) izdV djus

es iz;qDr gksrs gSA bl dkj.k bls vkn'kZ xSlks dh voLFkk lehdj.k (equation of state for

ideal gases) Hkh dgrs gSA

;fn nkc P
1
 vkSj rki T

1
 ij fdlh xSl dk vk;ru V

1
 gS vkSj nkc P

2
 o rki T

2

ij vk;ru V
2
 gS rks xSl lehdj.k ds vuqlkj &

P
1
V

1
 = nRT

1
 vFkok  

P
1

T
1

V
1 = nR

blh izdkj  
P

2

T
2

V
2 = nR

;k
P

1

T
1

V
1 = 

P
2

T
2

V
2

. . . . . (v)

lehdj.k (v) Hkh xSl lehdj.k gSA bls lkekU; xSl lehdj.k (general gas equation)

;k la;qDr xSl fu;e (combined gas law) Hkh dgrs gSA ;fn fdlh xSl dk vk;ru fdlh

fuf'pr rki o nko ij Kkr gks rks xSl lehdj.k  dh lgk;rk ls mldk vk;ru fdlh

vU; rki o nkc ij Kkr fd;k tk ldrk gSA

xSl ds vk;ru ds LFkku ij ?kuRo j[k nsus ij xSl lehdj.k dk fuEu :i gks

tkrk gS&
T

1

P
1

d
1   = 

  T
2

P
2

d
2

vFkok

m�kj&9 vkoksxknzks dk fu;e (Avogadro's Law)

lu 1812 es vkoksxknzks us MkYVu ds ijek.qk fl)kar rFkk xs&ywlsd ds xSlh;

vk;ru es lEcU/k LFkkfir djus ds iz;kl es ,d ifjdYiuk izLrqr dhA bl ifjdYiuk

us vc ,d fu;e dk :i ys fy;k gS] bls vkoksxknzks dk fu;e dgrs gSA bl fu;e ds

vuqlkj ̂ rki o nkc dh leku ifjfaLFkfr;ksa es xSlksa ds leku vk;ru es v.kqvksa dh la[;k

leku gksrh gS*A

mnkgj.kkFkZ 0°C rFkk ,d ok;qe.Myh; nkc (N.T.P.) ij fdlh Hkh xSl ds 22.4

yhVj eas v.kqvksa dh la[;k 6.023 x 1023 gksrh gSA

vr% xf.krh; :i es fLFkj rki o nkc ij]

V α n ¼fLFkj T vkSj fLFkj P ij½

tgk¡ n eksyks dh la[;k gS
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vkoksxknzks la[;kvkoksxknzks la[;kvkoksxknzks la[;kvkoksxknzks la[;kvkoksxknzks la[;k     (Avogadro's Number)

ge tkurs gS fd izR;sd xSl ds v.kqHkkj vFkkZr ,d xzke v.kq nzO;eku dk vk;ru

NTP ij 22.4 fyVj gksrk gSA vkoksxknzks fu;e ds vuqlkj leku rki] leku nkc ij xSlks

ds leku vk;ruks esa v.kqvks dh la[;k leku gksrh gSA vr% vkoksxknzks fu;e dks /;ku es

j[krs gq;s ;g dgk tk ldrk gS fd NTP ij izR;sd xSl ds 22-4 yhVj ;k 1 xzke v.kq

nzO;eku es v.kqvksa dh la[;k Hkh leku gksxhA bl la[;k dks vkoksxknzks la[;k dgrs gSaA

;g la[;k 6.023 x 1023 gksrh gSA

tSls &gkbMªkstu ds ,d v.kq dk nzO;eku = 2 x 1.674 x 10–24 xzke

1 xzke v.kq nzO;eku vFkkZr 2-016 xzke gkbMªkstu es v.kqvksa dh la[;k

2.016

                     
N =

 2 x 1.674 x 10–24 
= 6.023 x 1023

vkoksxknzks ala[;k dks eksy (mole) Hkh dgrs gSA bldk izrhd N gSA

vkoksxknzks fu;e ds vuqiz;ksxvkoksxknzks fu;e ds vuqiz;ksxvkoksxknzks fu;e ds vuqiz;ksxvkoksxknzks fu;e ds vuqiz;ksxvkoksxknzks fu;e ds vuqiz;ksx     (Applications of Avogadro's Law)

1- xSlh; rRoks dh ijek.kqdrk (Atomicity) Kkr djus esa vFkkZr xSlksa ds ,d v.kq es

fo|eku ijek.kqvksa dh la[;k dks Kkr fd;k tk ldrk gSWA mnkgj.kkFkZ gkbMªkstu dh

ijek.qkdrk gSA bls fuEu  izdkj Kkr fd;k tk ldrk gS&

gkbMªkstu $ Dyksjhu > gkbMªkstu DyksjkbM

(H
2
) (Cl

2
) (2HCl)

1 vk;ru 1 vk;ru 2 vk;ru

ekuk fd 1 vk;ru xSl es v.kqvksa dh la[;k n gS rc vkoksxknzks ds fu;e ls

n v.kq n v.kq 2n v.kq

1 v.kq 1 v.kq 2 v.kq

½ v.kq ½ v.kq 1 v.kq

mi;qZDr lEcU/k ds vuqlkj HCl dk ,d v.kq ½ v.kq gkbMªkstu vkSj ½ v.kq

Dyksjhu ls curk gSA iz;ksxks }kjk fl) gks pqdk gS fd bkbMªkstu DyksjkbM ,d {kkjdh;

vEy gS vFkkZr blds ,d v.kq es ,d gkbMªkstu ijek.kq gSA ;g gkbMªkstu ijek.kq ½ v.kq

gkbaMªkstu ls vk;k gksxkA vr% gkbMªkstu ds ,d v.kq es gkbMªkstu ds nks ijek.kq gksxs

vFkkZr gkbMªkstu dh ijek.kqdrk nks gksxhA
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2- ok"i ?kuRo vkSj vkf.od nzO;eku es lEcU/k LFkkfir djus esa&

ok"i ?kuRo =
NTP ij xSl ds fuf'pr vk;ru dk nzO;eku

NTP ij leku vk;ru ds gkbMªsktu dk nzO;eku

ekuk fd xSl ds fuf'pr vk;ru es v.kqvks dh la[;k n gS rc

ok"i ?kuRo =
xSl ds n v.kq dk nzO;eku

¼vkoksxknzks ds fu;e ls½
gkbMªkstu ds n v.kq dk nzO;eku

=
xSl ds 1 v.kq dk nzO;eku

gkbMªkstu ds 1 v.kq dk nzO;eku

=
xSl ds 1 v.kq dk nzO;eku

gkbMªkstu ds 2 ijek.kqvks dk nzO;eku

[²gkbMªkstu dk ,d v.kq =H ds nks ijek.kq]

=
1 

x
  xSl ds 1 v.kq dk nzO;eku

2    gkbMªkstu ds 1 v.kq dk nzO;eku

lehdj.k (i) o (ii) ls ¼gkbZMªkstu dk ijek.kq nzO;eku = 1½

xSl dk vkf.od nzO;eku = ok"i ?kuRo x 2

vk/kqfud [kkstks ls Kkr gqvk fd gkbMªkstu dk ijek.qk nzO;eku 1-008 rFkk v.kq

nzO;eku 2-016 gSA vr% mi;qZDr lEcU/k dk la'kksf/kr ,oa 'kq) :i fuEufyf[kr gks tkrk

gS&

v.kq nzO;eku = 2.016 x ok"i ?kuRo

3- xSlks ds vk;ru rFkk nzO;eku esa lEcU/k LFkkfir djus esa &bl fu;e dh lgk;rk

ls fl) fd;k tk ldrk gS fd izR;sd xSl ds 1 xzke v.kq ;k eksy dk  NTP ij vk;ru

22.4 yhVj gksrk gS bls fuEu izdkj LFkkfir dj ldrs gS&

iz;ksxksa }kjk ;g Kkr gqvk gS fd lkekU; rki o nkc  (NTP) ij 1 feyh gkbMªkstu

dk nzO;eku 0.00009 xzke ¼vf/kd 'kq) :i 0.000089 gksrk gSA vr% blds ,d xzke v.kq

nzO;oeku vFkkZr

2.016 x1

2.016 xzke dk NTP ij vk;ru =
 0.00009

feyh fyVj

2.016 x1

= 
  0.00009x1000

= 22.4 fyVj
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vr% NTP ij gkbMªkstu dk xzke vkf.od vk;ru (gram molecular volume) 22.4

fyVj gksxkA bls eksyh; vk;ru (molar volume)  Hkh dgrs gSA blh izdkj vU; lHkh xSlksa

dk NTP ij xzke vkf.od vk;ru 22.4 yhVj gksxk] D;ksfd vkoksxknzks ds fu;e ds

vuqlkj] leku rki o nkc ij xSlks ds leku vk;ru esa v.kqvks dh la[;k leku gksrhgS

vFkkZr 22.4 yhVj xSl esa ftrus v.kq gkbMªkstu ds gksaxs mrus gh v.kq fdlh vU; xSl ds

Hkh gksxsA vr% NTP ij izR;sd xSl ds ,d xzke v.kq nzO;eku dk vk;ru 22-4 yhVj

gksxkA ;g 22-4 yhVj vk;ru xSlks dk xzke vf.od vk;ru vFkok eksyh; vk;ru

dgykrk gSA blh izdkj lkekU; rki o nko ij izR;sd xSl ds 22-4 fyVj vk;ru dk

nzO;eku mlds ,d xzke v.kq nzO;eku ds cjkcj gksxk vkSj blesa v.kqvks dh la[;k cjkcj

gksxhA

4- xs&ylwd ds xSl ds vk;ru lEcU/kh fu;e dh O;k[;k djus esa & ekuk nks xSlks

ds a rFkk b v.kq leku rki rFkk leku nkc ij vkil es fØ;k djrs gSA ;gka a rFkk b

iw.kkZd gSA ekuk nksuks xSlksa ds bUgh rki rFkk nkc ij ,d ,d yhVj vk;ru es v.kqvks

dh la[;k n gSA vr% a rFkk b v.kqvks dk v;ru Øe'k% 
a

n
 o 

b

n
 gksxkA vc bu vk;ruks

dk vuqikr a : b gksxk tks ljy vuqikrgSA xs&ywlsd ds xSl vk;ru lEcU/kh fu;e ds

vuqlkj xSlsa vius vk;ruksa ds ljy vuqikr es fØ;k djrh gSA

¼uksV & bu pkj vuqiz;ksxks esa ls dksbZ Hkh 2 vuqiz;ksx fy[kus ij vad fn;s tk;sa½

m�kj&10 nzO; vuqikrh fØ;k dk fu;e (Law of Mass Action)

bl fu;e dks tkuus ls igys lfØ; nzO;eku (active mass) in dk Kku

vko';d gSA fdlh inkFkZ ds lfØ; nzO;eku dk vfHkizk; ml inkFkZ dh eksyj lkUnzrk

(molar concentration) ls gksrk gS vFkkZr izfr bdkbZ vk;ru ¼izfr yhVj½ es mlds eksyks ¼xzke

v.kqvks½ dh la[;kA bls O;Dr djus ds fy;s inkFkZ ds izrhd vFkok lw= dks ,d cM+s

dks"Bd es fy[kk tkrk gSAmnkgj.kkFkZ &[I
2
] vk;ksMhu ds lfØ; nzO;eku dks O;Dr djrk

gSA

vr%  inkFkZ A dk lfØ; nzO;eku =
inkFkZ  ds eksyks dh la[;k

ik= dk vk;ru ¼fyVj½ esa

=
A dk xzke es nzO;eku /A dk v.kq nzO;eku

fyVj esa laiw.kZ vk;ru

vc ge nzO; vuqikrh fØ;k ds fu;e dh ppkZ djsxsA
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ukoZs ds nks izfl) jlk;uK dSVks eSfDlfefy;u xqycxZ rFkk ihVj okts (Guldberg

and Waage) us vusd vfHkfØ;kvksa ds osx ij vfHkdkjdksa dh lkUnzrk ds izHkko dk v/;;u

fd;k vkSj lu 1867 esa vius ifj.kkeks ds vk/kkj ij jklk;fud lkE; ds lEcU/k es ,d

fu;e izfrikfnr fd;k ftls nzO; vuqikrh fØ;k dk fu;e (Law of Mass Action) dgrs gSa

blds vuqlkj ^fLFkj rki ij] fdlh inkFkZ dh fØ;k djus dh nj (rate) ml inkFkZ ds

lfØ; nzO;eku (active mass) ds lekuqikrh gksrh gS vkSj ;fn vfHkfØ;k es ,d ls vf/kd

vfHkdkjd Hkkx ys jgsa gks]rks jklk;fud vfHkfØ;k dh nj (rate) fØ;kdkjh inkFkksZ ds

lfØ; nzO;ekuks ds xq.kuQy ds lekuqikrh gksrh gS*A

mnkgj.kkFkZ& vfHkfØ;k A º C ds fy;s

vxz vfHkfØ;k dh nj (Rf) α [A]

izrhi vfHkfØ;k dh nj (Rb) α [C]

vc ;fn vfHkfØ;k A + B º C + D gks rks&

vxz vfHkfØ;k dh nj (Rf) α [A][B]

izrhi vfHkfØ;k dh nj (Rb) α [C][D]

ekuk vfHkfØ;k 2A º C gS rks

vxz vfHkfØ;k dh nj (R
f
) α [A][A] α [A]2

blh izdkj nA º C gS rks

vxz vfHkfØ;k dh nj (R
f
) α [A]n

vr% n
1
A + n

2
B º m

1
C + m

2
D vfHkfØ;k ds fy;s

(R
f
) α [A]n1[B]n2

,oa (R
f
) α [C]m1[D]m2

jklk;fud lkE; voLFkk jklk;fud lkE; voLFkk jklk;fud lkE; voLFkk jklk;fud lkE; voLFkk jklk;fud lkE; voLFkk (Chemical Equilibrium State)

tc fdlh mRØe.kh; vfHkfØ;k dks fdlh  cUn ik= es lEiUu fd;k tkrk gS rc

izkjEHk es vxz vfHkfØ;k izrhi  vfHkfØ;k dh vis{kk vf/kd osx ls gksrh gS fdUrq /khjs &/khjs

izrhi dk osx c<+us yxrk gS rFkk vxz vfHkfØ;k dk osx ?kVus yxrk gS vkSj dqN le;

ckn vxz vfHkfØ;k dk osx izrhi (backward) vfHkfØ;k ds osx cjkcj gks tkrk gSA

vfHkfØ;k dh ;g voLFkk jklk;fud lkE; (chemical equilibrium) dh voLFkk dgykrh gSA

bl voLFkk esa ftl osx ls fØ;kQy curs gSa mrus gh osx ls os fØ;kdkjh inkFkkZsa esa

ifjofrZr gks tkrs gS ;g lkE; xfrd gksrk gaS D;ksafd bl voLFkk esa vfHkfØ;k nksuksa
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fn'kkvksa esa leku osx ls fujarj gksrh jgrh gSa vkSj fØ;kQyksa o fØ;kdkjdksa ds lkUnz.k

esa dksbZ ifjorZu ugha gksrk gSA lkE;koLFkk ij fØ;kdkjh o fØ;kQyksa dh fLFkj ek=k

mifLFkr jgrh gSA rki nkc ;k lkUnz.k es ifjorZu djds vfHkfØ;k dh lkE; fLFkfr esa

ifjorZu fd;k tk ldrk gSA vr% fdlh mRØe.kh; vfHkfØ;k dh og voLFkk ftles

fØ;kdkjdks vkSj mRiknks dk lkUnz.k  vifjofrZr jgrk gS] jklk;fud lkE; dh voLFkk

dgykrh gSA

jklk;fud lkE;koLFkk dh fo'ks"krk,ajklk;fud lkE;koLFkk dh fo'ks"krk,ajklk;fud lkE;koLFkk dh fo'ks"krk,ajklk;fud lkE;koLFkk dh fo'ks"krk,ajklk;fud lkE;koLFkk dh fo'ks"krk,a     (Characteristics of Chemical Euilibrium State)

1 lkE;koLFkk ij vxzxkeh (forward) vkSj izrhi (backward) vfHkfØ;kvks dk osx leku

gksrk gSA vFkkZr vxzxkeh vfHkfØ;k dh nj = i'pxkeh vfHkfØ;k dh nj

2 vfHkdkjdksa o fØ;kQyksa dh vkisf{kd ek=k,a lkE; feJ.k es fLFkj jgrh gSA

3 rki] nkc ;k lkUnz.k es ifjorZu djus ls lkE; fLFkfr cny tkrh gS] vFkkZr

fØ;kdkjdksa vkSj mRiknksa dh lkE; lkUnzrk,sa cny tkrh gSaA

4 lkE;koLFkk] mRØe.kh; ,oa xfrd (dynamic) gksrhgS vFkkZr lkE;koLFkk ij vfHkfØ;k

:drh ugh gSa cfYd vxz vkSj izrhi vfHkfØ;k,a leku osx ls fujarj gksrh jgrh gSaA

5 jklk;fud lkE; fdlh Hkh fn'kk ls LFkkfir gks ldrk gS vFkkZr vfHkdkjd vFkok

mRikn fdlh ls Hkh izkjEHk djds LFkkfir fd;k tk ldrk gSA

2NO
2
(g)  º  N

2
O

4
(g)

¼yky Hkwjk½    ¼jaxghu½

N
2
O

4
  º  2NO

2

¼jaxghu½  ¼yky Hkwjk½

6 mRizsjd lkE;koLFkk dks ugh cnyrk gS vFkkZr ;g vxz vkSj izrhi vfHkfØ;k nksuks

ds osx esa leku lhek (extent) es o`f) djrk gSA

7 lkE;koLFkk dsoy cUn ik= es gh izkIr dj ldrs gSA

¼uksV & buesa ls dksbZ 3 fo'ks"krk,sa fy[kus ij iw.kZ vad fn;s tk;s½¼uksV & buesa ls dksbZ 3 fo'ks"krk,sa fy[kus ij iw.kZ vad fn;s tk;s½¼uksV & buesa ls dksbZ 3 fo'ks"krk,sa fy[kus ij iw.kZ vad fn;s tk;s½¼uksV & buesa ls dksbZ 3 fo'ks"krk,sa fy[kus ij iw.kZ vad fn;s tk;s½¼uksV & buesa ls dksbZ 3 fo'ks"krk,sa fy[kus ij iw.kZ vad fn;s tk;s½

vFkok

m�kj&12 jklk;fud lkE; fLFkjkad (Chemical Equilibrium Constant)

nzO; vuqikrh fØ;k ds fu;e dk vuqiz;ksx mRØe.kh; jklk;fud vfHkfØ;kvksa

ds lkE; ij fd;k tk ldkrk gSA fLFkj rki ij ,d fuEufyf[kr mRØe.kh; vfHkfØ;k

ij fopkj dhft, &
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n
1
A + n

2
B  º  m

1
C + m

2
D

eku yks lkE;koLFkk ij A, B, C o D dh eksyj lkUnzrk,¡ ¼lfØ; nzO;eku½

Øe'k% [A], [B], [C] o [D] gSA rc nzO; vuqikrh fØ;k ds fu;ekuqlkj

A vkSj B ds la;ksx djus dh nj α [A]n1 x [B]n2

;k vxz vfHkfØ;k dh nj R
f
 = K

f
[A]n1 x [B]n2

tgk¡ K
f
 vxz (forward) vfHkfØ;k dh nj fLFkjkad gSA

blh izdkj]

C o D ds la;ksx djus dh nj ;k

izrhi vfHkfØ;k dh nj α [C]m1 x [D]m2

R
b
 = K

b
 [C]m1 x [D]m2

tgk¡ k
b
 izrhi (backward) vfHkfØ;k dh nj fLFkjkad gSA

fdUrq mRØe.kh; vfHk;k ds fy, mldh lkE;koLFkk ij

vxz fØ;k dk osx ¾ izrhi fØ;k dk osx

k
f
[A]n1 x [B]n2 = k

b
 [C]m1 x [D]m2

;k
k

f
=

[C]m1 x [D]m2

=k
c

.....(i)
k

b
[A]n1 x [B]n2

vFkkZr~ k
c

=
[C]m1 x [D]m2

.....(ii)
[A]n1 x [B]n2

pw¡fd k
f
 o k

b
 fLFkjkad gSa blfy, budk vuqikr k

c
 Hkh fLFkjkad gksxkA bls lkE;

fLFkjkad (equilibrium constant) dgrs gSa rFkk nkbZ vksj dk O;atd lkE; fLFkjkad O;atd

dgykrk gSA lehdj.k (ii) dks lkE; lehdj.k ;k nzO; vuqikrh fØ;k dk fu;e Hkh dgrs

gSaA lkE; fLFkjkad k
c
 dks dsoy K ds }kjk Hkh iznf'kZr djrs gSa D;ksafd ;g nks osx fLFkjkadksa

dk vuqikr gSA lkE; fLFkjkad K
c
 esa inkad 'c' ;g bafxr djrk gS fd K

c
 dk eku lkUnz.k

ds ek=d mol L–1 esa O;Dr fd;k x;k gSA

fdlh fuf'pr rki ij fdlh vfHkfØ;k ds fy, bldk eku fLFkj gksrk gS fdUrq

rki cnyus ls bdlk eku Hkh cnyrk gSA fØ;kdkjdksa o mRiknksa dh lkUnzrkvksa dk lkE;

fLFkjkad ds eku ij dksbZ izHkko ugha iM+rk gSA

lkE;oLFkk ij fdlh mRØe.kh; vfHkfØ;k esa nzO; vuqikrh fØ;k dk fu;e yxkus

ds fy, mRØe.kh;rk ds fpUg º ds nk;ha vksj okys inkFkksZ ds lkUnz.k ds xq.kuQy dks
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va'k esa fyf[krs gSa vkSj vfHkdkjdksa ds lkUnz.k ds xq.kuQy dks gj esa fy[krsa gSA

;fn dksbZ vfHkfØ;k xSlh; voLFkk esa gks jgh gS] rks lkE; fLFkjkad dks K
p
 ds :i

esa inzf'kZr fd;k tkrk gS] tgk¡ p dk rkRi;Z nkc (pressure) ls gSA pwaWfd fdlh xSl dk

vkaf'kd nkc mlds lkUnz.k ds lkekuqikrh gksrk gS blfy, xSlh; vfHkfØ;kvksa ds lkE;

fLFkjkad (K
p
) dks vkaf'kd nkcksa ds :i esa Hkh O;Dr fd;k tk ldrk gSA bl n'kk esa

vfHkfØ;k n
1
A + n

2
B º m

1
C + m

2
D ds fy, lkE;koLFkk fLFkjkad lehdj.k dk fuEu :i

gks tkrk gS &

K
p
 =

 Pm1C x Pm2D

        Pn1A x Pn2B

tgk¡ P
A
, P

B
, P

C
 o P

D
 Øe'k% A,B,C o D xSlksa ds vkaf'kd nkc gS vkSj K

p
 bu inksa

(terms)
 
ds :i esa O;Dr lkE; fLFkjkad gSA mijksDr lehdj.k esa nkc (p) dks ok;qe.My]

ckj (bar) ;k ikLdy ¼S1 bdkbZ½ esa ysrs gSA

K
P
 o  o  o  o  o K

C
 esa lEcU/k  esa lEcU/k  esa lEcU/k  esa lEcU/k  esa lEcU/k (Relation between K

P
     and K

C
)

fuEufyf[kr vfHkfØ;k ij fopkj djrs gSa &

n
1
A + n

2
B º  m

1
C + m

2
D

bl ij nzO; vuqikrh fØ;k dk fu;e yxkus kij]

lkE; fLFkjkad
K

c
 =

[C]m1 x [D]m2

[A]n1 x [B]n2

eksyj lkUnzrk ds LFkku ij vkaf'kd nkc dk mi;ksx djus ij]

K
p
 =

 Pm1C x Pm2D

        Pn1A x Pn2B

vkn'kZ xSl lehdj.k ds vuqlkj

PV = nRT

P =  
n

V
 RT

  = CRT

[³  
n
—
V

  = eksy la[;k@fyVj =C eksyj lkUnz.k]

vr% A,B,C o D xSlksa ds fy;s]

P
A
 = C[A]RT,  P

B
 = C[B]RT,  P

C
 = C[C]RT rFkk P

D
 = C[D]RT

bu ekuksa dks lehdj.k ¼½ esa j[kus ij]
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K
P 

=
[C]m1 (RT)m1 x [D]m2 (RT)m2

[A]n1 x [RT]n1 x [B]n2 (RT)n2

K
P 

=
[C]m1 x (D)m2 x (RT)(m1 + m2)

[A]n1 x (B)n2 x (RT)(n1 + n2)

    
 
= K

C 
 x (RT)(m1 + m2) – (n1 + n2)

K
P 
= K

C
 (RT)Wn

tcfd W n = mRikn ds eksy & fØ;kdkjh ds eksy

= (m
1
 + m

2
) – (n

1
 + n

2
)

vr% tc fØ;kdkjh vkSj ifj.kkeh inkFkksZ ds eksyksa dh la[;k leku gksrh gS ¼vFkkZr

Wn=0½ rc

K
P

= K
C
(RT)0 ;k K

P
 = K

C

;fn vfHkfØ;k ds i'pkr~ vk;ru esa o`f) gksrh gS vFkkZr~ (m
1
 + m

2
) > (n

1
 + n

2
)  rks

K
P 
dk eku K

C 
ls vf/kd gksrk gSA blh izdkj] ;fn vk;ru esa deh gksrh gS rc K

P
 dk eku

K
C 
ls de gksrk gSA

vr% la{ksi esa dgk tk ldrk gS fd &

K
P
 = K

C
;fn Wn = 0

K
P
 < K

C
;fn Wn = _.kkRed la[;k

K
P
 > K

C
;fn Wn = /kukRed la[;k

m�kj&11 lkE; dks izHkkfor djus okys dkjd ,oa ys&'kkrSfy, dk fl)kUrlkE; dks izHkkfor djus okys dkjd ,oa ys&'kkrSfy, dk fl)kUrlkE; dks izHkkfor djus okys dkjd ,oa ys&'kkrSfy, dk fl)kUrlkE; dks izHkkfor djus okys dkjd ,oa ys&'kkrSfy, dk fl)kUrlkE; dks izHkkfor djus okys dkjd ,oa ys&'kkrSfy, dk fl)kUr

(Factors Affecting Equilibrium and Le-Chatelier's Principle)

lkE;oLFkk ij fdlh vfHkfØ;k esa rki] nkc] vfHkdkjd ;k mRikn dh lkUnzkrk esa

ifjorZu djus ls lkE;oLFkk Hkax gks tkrh gS vkSj vfHkfØ;k dh fn'kk bl izdkj ifjofrZr

gksrh gS fd lkE; iqu% LFkkkfir gks tk;sA1 fdlh mRØe.kh; vfHkfØ;k dk lkE; LFkkfir

gksus ds ckn bl fudk; ds nkc] rki] lkUnzrk vkfn esa ifjorZu djus ij fudk; dh

lkE;oLFkk fdl izdkj izHkkfor gksxh] bldk v/;;u loZizFke ,d Ýkalhlh oSKkfud

ys&'kkrSfy, us lu~ 1855 esa fd;k vkSj blls lacaf/kr ,d fl)kar izLrqr fd;k tks bl

izdkj gS &

^^;fn fdlh fudk; dh lkE;koLFkk ij mlds lkE; dks fu/kkZfjr djus okys fdlh
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dkjd] tSls&rki] nkc ;k lkUnzkrk esa ifjorZu dj fn;k tk;s rks lkE; ml fn'kk esa

vxzflr (shift) gksrk gS] tgk¡ dkjd esa ifjorZu dk izHkko fujLr gks tkrk gSA ;g fu;e

HkkSfrd ,oa jklk;fud nksuksa izkdkj ds lkE; ij ykxw gksrk gSA**

lkE; dks izHkkfor djus okys dkjd %&

vc ge] lkE; izHkkfor djus okys dkjdksa ¼lkUnz.k] nkc] rki vkfn½ ds izHkko dk

v/;;u Øeokj djsaxsA

yS&'kkrSfy, fl)kUr ds vuqlkj rki] nkc] lkUnz.k vkfn dkjdksa esa ls fdlh ,d

esa ifjorZu ls lkE;koLFkk ml fn'kk esa foLFkkfir gksrh gS] tks ifjorZu dks de ;k fujLr

dj ldsaA bl fl)kUr dk mi;ksx fofHkUu dkjdksa] ¼tSls&rki] lkUnzrk] nkc dk lkE; dh

fn'kk ij izHkko½ ds v/;;u esa fd;k tkrk gS rFkk bu dkjdksa dks fu;af=r djds mRikn

dh ek=k dk fu;a=.k fd;k tk ldrk gSA

¼1½ lkE; ij lkUnzrk ifjorZu dk izHkko & fuEu lkekU; vfHkfØ;k ij fopkj djksA

A + B  º  C + D

;fn vfHkfØ;k dh lkE;koLFkk ij blesa ckgj ls A ;k B dh dqN ek=k feyk nh

tkrh gS] rc ys&'krSfy, ds fl)kar ds vuqlkj] bUgsa feykus dk izHkko bl izdkj dk gksxk

fd A ;k B dh lkUnzrk de gks ldsaA ;g rHkh laHko gksxk tc A vkSj B dh vf/kd ek=k,¡

fØ;k djds C ,oa D cuk,¡xh vFkkZr~ vfHkfØ;k dk lkE; vxz fn'kk esa foLFkkfir gks tkrk

gSA blh kizdkj lkE;koLFkk ij C ;k D dh vfrfjDr ek=k Mkyus ij lkE; izrhi fn'kk

(backward direction) dh vksj vxzflr gks tkrk gSA

vfHkfØ;k H
2
(g) + I

2
(g) º 2Hl(g) ij fopkj djrs gSA ;fn lkE;oLFkk ij vfHkfØ;k

feJ.k esa ckgj ls H
2
 xSl Mkyh tk;s rks lkE;oLFkk ds iqu% LFkkiu ds fy;s vfHkfØ;k ml

fn'kk esa vxzflr gksxh ft/kj H
2
 miHkksfxr (consume) gksrh gS vFkkZr~ vkSj vf/kd H

2
 ,oa

I
2
 fØ;k djds HI cuk;saxsA ;g rHkh laHko gS tc vfHkfØ;k vxz fn'kk esa gksA

lkE;oLFkk ij lkUnz.k ifjorZu ds }kjk iM+us okys izHkko dh Hkfo";ok.kh vfHkfØ;k

HkkxQy (reaction coefficient) (Q
C
) 

 
dh rqyuk lkE; fLFkjkad (K

C
) ds lkFk djds Hkh dh tk

ldrh gSA mijksDr vfHkØ;k ds fy;s lkE; fLFkjkad (K
C
) dks fuEu izdkj O;Dr fd;k tk

ldrk gS &

K
C 

  =
         [HI]2

....(i)
[H

2
]  [I

2
]
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vc ;fn lkE;oLFkk ij [H
2
] ;k [I

2
] dh lkUnzrk esa o`f) dj nh tk;s rc K

C
 ds

LFkku ij Q
C
 fy[kus ij]

Q
C 

  =
         [HI]2

....(ii)
[H

2
]  [I

2
]

[H
2
] vFkok [I

2
] ds lkUnz.k esa o`f) djus ij Q

C
 dk eku K

C
 ls de gks tkrk gSA

Q
C
 dk eku K

C
 ds eku ds ckjkcj cuk;s j[kus ds fy;s vfHkfØ;k nk¡;h ¼vxz½ fn'kk

dh vksj vxzflr gksrh gS vFkkZr~ [H
2
] rFkk [I

2
] ?kVrk gS vkSj [HI] rc rd c<+rk gS tc

rd fd Q
C
 = K

C
 ugha gks tkrk gSA blh izdkj] ;fn lkE;koLFkk ij vfHkfØ;k feJ.k esa

ls mRikn dks gVk fn;k tk;s rc Hkh lkE;koLFkk nk¡;h vksj vFkkkZr~ vxz vfHkfØ;k dh vksj

foLFkkfir gks tkrh gS vkSj HI dk vkSj fuekZ.k gksus yxrk gSA vkS|ksfxd izØeksa esa mRikn

dks vyx djuk izk;% cgqr egRoiw.kZ gksrk gSA ;fn lkE;koLFkk ij fdlh mRikn dks vyx

dj fn;k tkrk gS rks vfHkfØ;k tks iw.kZ gq, fcuk lkE;koLFkk ij igq¡p x;h gS] iqu% vfxze

fn'kk esa gksus yxrh gS vkSj mRikn dh vkSj ek=k cuus yxrh gS] tc mRiknksa esa ls dksbZ

inkFkZ xSl gks ;k ok"ihd`r gksus okyk gksrk gS rks mls vyx djuk vklku gksrk gSa

mnkgj.kkFkZ] gscj fof/k ls vkeskfu;ka ds vkS|ksfxd fuekZ.k esa vekskfu;ka dk nzohdj.k djds

mls vyx djrs jgrs gSa ftlls vfHkfØ;k vfxze fn'kk esa (N
2
 + 3H

2
 º 2NH

3
) gksrh jgrh

gSA

vr% lkekU; :i ls ;fn fdlh vfHkfØ;k dh lkE;koLFkk ij ;fn fdlh vfHkdkdjd

dk lkUnz.k c<+k fn;k tkrk gS rc lkE;koLFkk vfxze fn'kk dh vksj foLFkkfir gks tkrh

gSA blds foijhr ;fn fdlh mRikn dh ek=k esa o`f) dj nsrs gSa rc lkE; izrhi

(backward) fn'kk esa foLFkkfir gks tkrk gSA ;fn lkUnzrk,¡ de dj nh tkrh gSa rc bldk

foijhr izHkko gksrk gSA

fdlh vfHkfØ;k dh lkE;koLFkk ij lkUnzrk ifjorZu ds iM+us okys izHkko dks

iz;ksx'kkyk esa Hkh ljyrk ls fuEu vfHkfØ;k dh lgk;rk ls le>k tk ldkrk gSa

Fe3+ (aq) + (SCN)– (aq) º [Fe(SCN)]2+ (aq)

ihyk     jaxghu         xgjk yky

,d ij[kuyh esa Qsfjd ukbVªsV dk 1ml foy;u ysdj bles nks cw¡ns iksVsf'k;e

Fkk;kslkbusV foy;u ¼jaxhu½ dh Mkydj foy;u dks fgykus ij foy;u dk jax yky gks

tkrk gS tks Qsfjd lYQkslkbukbM ladqy (complex) vk;u [Fe(SCN)]2+ ds cuus ds dkj.k
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gksrk gSA blesa Qsfjd yo.k foy;u ;k iksVsf'k;e lYQkslk;usV foy;u dh vkSj ek=k

Mkyus ij foy;u dk jax vkSj xgjk gks tkrk gS tks fd vkSj Fe(SCN)2+ vk;uksa ds dkj.k

gksrk gSaA lkE;oLFkk LFkkfir gksus ij jax dh rhozrk fLFkj gks tkrh gSA

lkE;oLFkk esa ;fn [Fe3+] ;k [SCN–] vk;uksa dh deh djus okyk vfHkdkjd feyk

fn;k tk;s rks lkE; foijhr fn'kk esa foLFkkfir gks tkrk gS tSls &vkWDlsfyd vEy

(H
2
C

2
O

4
) feykus ij LFkk;h ladqy vk;u [Fe(C

2
O

4
]3– curk gSA QyLo:i eqDr Fe3+ dh

lkUnzkrk de gks tkrh gSA ;g deh yky jax ds [Fe(SCN)]2+ ds vk;u ls mRiUu Fe3+

vk;uksa ds mRiUu gks tkus ls iwjh gksrh gSa QyLo:i yky jax dh rhozrk de gks tkrh

gSA blh izdkj  HgCl
2
 feykus ij Hkh yky jax dh rhozrk de gks tkrh gSA Hg2+ vk;u

SCN– vk;uksa ls vfHkfØ;k djds LFkk;h ladqy vk;u [Hg(SCN)
4
]2– cukrs gSaA eqDr SCN–

vk;uksa dh deh lkE; dks nk¡;h ls ck¡;h vksj SCN– vk;uksa dh iwfrZ ds fy;s foLFkkfir

djrh gSA

¼2½ lkE; ij nkc ifjorZu dk izHkko & nkc ifjorZu dk izHkko dsoy mu xSlh;

vfHkfØ;kvksa ds lkE; ij iM+rk gS ftuds eksyksa dh la[;k esa ifjorZu gksrk gS vFkkZr~

vfHkfØ;k dks n'kkZus okys jklk;fud lehdj.k esa xSlh; vfHkdkjdksa ds eksyksa dh la[;k

rFkk xSlh; mRiknksa ds ekyksa dh la[;k esa vUrj gksrk gSA

,d xSlh; vfHkfØ;k ij fopkj djrs gSa ftlesa ukbVªkstu o gkbMªkstu ds la;ksx

ls veksfu;k dk fuekZ.k gksrk gSA

N
2
(g) + 3H

2
(g) º 2NH

3
(g)

1 eksy   3 eksy   2 eksy

xSlh; vfHkdeZdksa ds pkj eksy ¼,d eksy N
2
 o 3 eksy H

2
½ ls mRikn (NH

3
) ds 2

eksy curs gSaA vr% bl lkE;koLFkk vfHkfØ;k esa vxz fn'kk esa lEiw.kZ eksyksa dh la[;k esa

deh gksrh gS vFkkZr~ veksfu;k ds cuus esa vk;ru dh deh gksrh gSA mi;qZDr lkE; ij nkc

c<+kus ls ys&'kkrSfy, fu;e ds vuqlkj] lkE; ml fn'kk dh vksj foLFkkfir gksxk ft/kj

nkc o`f) dk izHkko fujLr gksrk gSA pw¡fd nkc dh o`f) dk izHkko vk;ru esa deh gksus ls

fujLr gks tkrk gS blfy;s mi;qZDr fØ;k nk¡;h vksj (forward direction) pysxh vFkkZr~ nkc

c<+kus ls veksfu;ka dk mRiknu c<+ tk;sxkA blh dkj.k gScj fof/k }kjk veksfu;ka dk

fuekZ.k mPp nkc ¼200 ok-nk-½ ij fd;k tkrk gSA

blds foifjr ;fn fudk; ij nkc de dj fn;k tkrk gS] rc lkE; ml vksj
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foLFkkfir gks tkrk gS ft/kj lEiw.kZ eksyksa dh la[;k esa deh gksrh gSa vFkkZr izrhi

(backward) fn'kk esa vfHkfØ;k gksus yxsxhA vr% nkc esa deh gksus ij veksfu;k dk N
2
 o

H
2
 esa fo;kstu c<+ tk;sxkA

blh izdkj] N
2
O

4
 dk NO

2
 esa fo;kstu ij fopkj djrs gS  &

N
2
O

4
(g) º 2NO

2
(g)

1 eksy     2 eksy

;gk¡ ij vxz vfHkfØ;k esa eksyksa dh la[;k esa o`f) gksrh gS vFkkZr~ vk;ru esa o`f)

gksrh gSA vr% nkc c<+kus ij ys&'kkrSfy;s fl)kUr ds vuqlkj] lkE; ml vksj foLFkkfir

gksxk ft/kj nkc esa deh gksrh gS pwafd nkc eksyksa dh la[;k ds lekuqikrh gksrk gS blfy;s

nkc esa o`f) djus ij lkE; ml fn'kk esa foLFkkfir gksxk] ft/kj nkc o`f) dk izHkko fujLr

gksrk gSA ;g fn'kk izrhi (backward) vfHkfØ;k dh vksj gksxh vFkkZr NO
2
 v.kqvksa ds

la;ksx ls N
2
O

4
 v.kq dk fuekZ.k vf/kd gksus yxsxk ;k N

2
O

4
 dk fo;kstu de gks tk;sxkA

blds foijhr ;fn fudk; dh lkE;koLFkk ij nkc de dj fn;k tk;s rc lkE; ml vkssj

foLFkkfir gksxk ft/kj eksyksa dh la[;k esa o`f) gksrh gSA vr% nkc esa deh djus ij N
2
O

4

dk NO
2
 esa fo;kstu c<+ tk;sxkA

fuEufyf[kr xSlh; vfHkfØ;k ij fopkj djrs gS ftlesa H
2
(g) o I

2
(g) ds la;ksx ls

HI(g) dk fuekZ.k gksrk gSA

H
2
(g)   +   I

2
(g) º 2HI(g)

1 eksy     1 eksy   2 eksy

bl vfHkfØ;k esa eksyksa dh la[;k esa dksbZ ifjorZu ugha gksrk gS blfy;s nkc dk

bl lkE; ij dksbZ izHkko ugha iM+rk gSA

;gk¡ ij ckr /;ku j[kus ;ksX; gS fd fo"kekax lkE; ij nkc ifjorZu dk izHkko v/

;;u djrs le; Bksl ,oa nzoksa dh mis{kk dj nh tkrh gS D;ksafd mu ij nkc ifjorZu dk

izHkko ux.; gksrk gSA vfHkfØ;k C(s) + CO2(g) º 2CO(g) dh lkE;koLFkk esa tc nkc

c<k;k tkrk gS rks vfHkfØ;k foijhr ¼izrhi½ fn'kk esa gksrh gSa] D;ksafd vxz fn'kk esa eksyksa

dh la[;k c<+ tkrh gSA bl vfHkfØ;k ds fy;s]

Q
C
 = 

[CO]2

[CO
2
]

¼;gk¡ C Bksl gS] vr% blds vk;ru esa nkc dk izHkko ugh ds cjkcj vFkkZr 'kwU; ekusaxs½

www.mpboardonline.com

www.mpboardonline.com



36

¼3½ vk;ru ifjorZu dk izHkko & ;fn fdlh xSlh; vfHkfØ;k dk vk;ru de dj

fn;k tkrk gS rc blds v.kqvksa }kjk vkjksfir nkc dk eku c<+ tkrk gS ( P  α   
1

V 
) vr%

vk;ru esa deh dk izHkko nkc esa o`f) ds izHkko ds leku gksxkA pw¡fd nkc esa o`f) ds izHkko

ls lkE; ml vksj foLFkkfir gksrk gS ft/kj eksyksa dh la[;k esa deh gksrh gSA

¼4½ rki ifjorZu dk izHkko & rki ifjorZu ls vfHkfØ;k dh lkE;koLFkk esa ifjorZu

dsoy mu vfHkfØ;kvksa esa gksrk gS ftuesa ;k rks m"ek mRiUu gksrh gS vFkok Å"ek

vo'kksf"kr (absorb) gksrh gSA okLro esa ,slh vfHkfØ;k,¡ nks foijhr vfHkfØ;kvksa ls feydj

cuh gksrh gSaA ;fn vxz vfHkfØ;k Å"ek{ksih (exothermic) gksrh gS rc izrhi vfHkfØ;k

m"ek'kks"kh (endothermic) gksrh gSA fuEufyf[kr vfHkfØ;k ds vuqlkj veksfu;k dk mRiknu

,d Å"ek{ksih izØe gS &

N
2
(g) + 3H

2
 (g) º 2NH

3
(g), WH = –92.4 kj

bls fuEu izdkj Hkh fy[kk tk ldrk gS&

N
2
(g) + 3H

2
 (g) 

exoºendo
 2NH

3
(g) + 92.4 kj

Li"V gS fd vxz vfHkfØ;k m"ek{ksih izØe vkSj izrhi vfHkfØ;k m"ek'kks"kh izØe

gSA ys&'kkrSfy, fl)kUr ds vuqlkj] rki c<+us ij lkE;koLFkk ck;ha fn'kk esa] ft/kj Å"ek

vo'kksf"kr gksrh gS] foLFkkfir gks tkrh gS ftlds QyLo:i veksfu;ka dh lkE;koLFkk

lkUnzrk de gks tkrh gSA vr% fuEu rki veksfu;k dh mPp yfC/k izkIr djus ds fy;s

mi;qDr gSA fdUrq vR;kf/kd de rki ij vfHkfØ;k cgqr /kheh xfr ls gksrh gSA vr%

mRizsjd dk iz;ksx fd;k tkrk gSA

blh izdkj   N
2
(g) + O

2
(g) ——> 2NO(g), WH = +180.7 kJ

N
2
(g) + O

2
(g) + 180.7 kJ  

endoºexo
 2NO(g)

NO(g) dk mRiknu m"ek'kks"kh (endothermic) vfHkfØ;k gS tcfd izrhi vfHkfØ;k

(N
2
, o O

2
 dk mRiUu gksuk½ m"ek{ksih gSA vr% rki esa o`f) djus ij NO dk mRiknu

(forward reaction) c<+sxk tcfd rki esa deh djus ij NO dk fo;kstu (backward reaction)

c<+sxkA

vFkok

m�kj&11 veksfu;k dk gScj fof/k }kjk fuekZ.k & vfHkfØ;k fuEu izdkj gksrh gS &

N
2
 + 3H

2
 º 2NH

3
 + 22,400 dSyksjh

¼1½ nkc dk izHkko & mi;qZDr lehdj.k ls izdV gksrk gS fd 1 eksy ukbVªkstu 3 eksy
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gkbMªkstu ls la;ksx djds 2 eksy veksfu;ka curh gS vFkkZr~ veksfu;ka ds cukus esa vk;ru

dh deh gksrh gSA mi;qZDr lkE; ij nkc c<+kus ls ys&'kkrSfy, fu;e ds vuqlkj] lkE;

ml fn'kk esa foLFkkfir gksxk ft/kj nkc dh o`f) dk izHkko fujLr gksrk gSA pw¡fd nkc dh

o`f) dk izHkko vk;ru esa deh gksus ls fujLr gks ldrk gS blfy, mi;qZDr fØ;k nk;ha

vksj pysxh vFkkZr~ nkc c<+kus ls veksfu;ka dk mRiknu c<+ tk;sxkA blh dkj.k gScj fof/k

}kjk veksfu;k dk fuekZ.k mPp nkc ¼200 ok-nk-½ ij fd;k tkrk gSA

¼2½ rki dk izHkko & veksfu;k dk cuuk ,d m"ek{ksih (exothermic) vfHkfØ;k gS]

fdUrq veksfu;ka ds fo;kstu esa Å"ek vo'kksf"kr gksrh gSA lkE;koLFkk ij ;fn ra= (system)

dk rki c<+k fn;k tk; rc ys&'kkrSfy, ds fu;ekuqlkj] vfHkfØ;k ml fn'kk esa gksxh

ft/kj rki dh o`f) dk izHkko u"V gksrk gSA ;g fn'kk cka;h vksj gksxhA vr% mPp rki

ij vfHkfØ;k izrhi fn'kk esa rFkk fuEu rki ij vxz fn'kk esa gksxhA vFkkZr rki c<+kus ls

veksfu;ka dk mRiknu ?kV tk;sxkA

blds foijhr m"ek'kks"kkh vfHkfØ;k esa rki c<+kus ij mRikn vf/kd ek=k esa cusxkA

¼3½ lkUnz.k dk izHkko & lkE;koLFkk esa ;fn bl ra= (system) esa dqN ukbVªkstu vFkok

gkbMªkstu feyk nh tk; rks ra= (system) ml fn'kk esa vxzlj gksxk ft/kj N
2
 vFkok H

2

dh o`f) dk izHkko fujLr gksrk gSA ;g izHkko veksfu;ka dh vf/kd ek=k ds cuus ls fujLr

gks tk;sxkA vr% lkE;koLFkk ij ukbVªkstu vFkok gkbMªkstu feykus ij veksfu;k vf/kd

ek=k esa cusxhA lkUnz.k dk izHkko fuEufyf[kr lehdj.k ls Hkh Li"V gksrk gS &

K
C
  =

     [NH
3
]2

                             [N
2
]x[H

2
]3

lkE;oLFkk ij ukbVªkstu dh ek=k c<+kus ls ukbVªksktu dk lfØ; nzO;eku (active

mass) c<+ tk;sxk] ftlls K ds eku esa vUrj vk tk;sxkA fdlh fn;s gq, rki ij K dk

eku fLFkj jgrk gS blfy, bldk eku fLFkj j[kus ds fy, ukbVªkstu o gkbMªkstu vf/

kd ek=k esa la;ksx djds veksfu;k cukrs gSaA

ys&'kkrSfy, fu;e dk vR;kf/kd vkS|ksfxd egRo gSA bldh lgk;rk ls fofHkUu

inkFkksZ ds vkS|ksfxd fuekZ.k dh mi;qDr voLFkk,¡ Kkr dh tk ldrh gSA

2- lYQj VªkbZvkWDlkbM dk mRiknu & vfHkfØ;k fuEu izdkj gksrh gS &

2SO
2
 + O

2
 º 2SO

3
 + 45,200 dSyksjh

¼i½ nkc dk izHkko & lYQj VªkbZvkWDlkbM ds cuus esa vk;ru dh deh gksrh gS blfy,
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mPp nkc ij lYQj Vªkb vkWDlkbM dk fuekZ.k vf/kd gksxkA

¼ii½ rki dk izHkko & vfHkfØ;k m"ek{ksih (exothermic) gSA blfy, fuEu rki rFkk mPp

nkc ij lYQj VªkbZvkWDlkbM dk fuekZ.k vf/kd gksxkA

¼iii½ lkUnz.k dk izHkko & lkE;koLFkk ij SO
2
 ;k O

2
 feykus ij SO

3
 dk mRiknu c<+

tk;sxkA

3-  ukbfVªd vkWDlkbM dk la'ys"k.k & vfHkfØ;k fuEu izdkj gksrh gS &

N
2
 + O

2
 
endoº 2NO – 43,200 dSyksjh

ys&'kkrSfy, ds fu;e ds vuqlkj] ukbfVªd vkWDlkbM ds fuekZ.k dh fuEufyf[kr

mi;qDr voLFkk,¡ gksaxh&

¼1½ nkc dk dksbZ izHkko ugha]

¼2½ mPp rki]

¼3½ vfHkdkjdksa dk mPp lkUnz.kA

m�j&12 {kkj /kkrqvksa dk eqDr voLFkk esa ugha ik;k tkuk &

D;ksafd {kkj /kkrq,¡ vR;ar fØ;k'khy gksrh gSa blfy;s ;s izd`fr esa eqDr voLFkk

esa ugha ik;h tkrh gSaA vf/kdka'kr% ;s /kkrq ds vkDlkbM rFkk dkcksZusV~l ds :i esa feyrh

gSa tks ok;q dh vkDlhtu rFkk dkcZuMkbZ vkDlkbM ls fØ;k ds QyLo:i curh gSaA

Hkw&iiZVh esa lksfM;e vkSj iksVsf'k;e /kkrq ;kSfxdksa dh cgqyrk ik;h tkrh gS] izFke lnL;

yhfFk;e pV~Vkuh feV~Vh esa lw{e ek=k esa feyrh gSA blh izdkj vafre lnL; :chfM;e

vkSj lhft;e nqyZHk izkfIr okys rRo gSaA

xq.kksa esa Øfed ifjorZu xq.kksa esa Øfed ifjorZu xq.kksa esa Øfed ifjorZu xq.kksa esa Øfed ifjorZu xq.kksa esa Øfed ifjorZu (Trends in the Variation of Properties)&&&&&

HkkSfrd xq.kksa esa lekurk ,oa Øfed ifjorZu (Similarities and Gradation in Physical

Properties) & {kkjh; /kkrqvksa ds HkkSfrd xq.kksa esa lekurk ik;h tkrh gSaA ijUrq lewg ds rRo

xq.kksa ds ifjek.k (magnitude) esa Øfed ifjorZu n'kkZrs gSaA

¼1½ ijek.kqd ,oa vk;fud f=T;k (Atomic and Ionic radii)& {kkj /kkrqvksa ds ijek.oh;

vkdkj (atomic size) muds vkorksZ esa lcls cM+s gksrs gSa vkSj bl mi lewg esa ijek.oh;

vkdkj dk eku yhfFk;e ls ÝsfUl;e rd Øe'k% c<+rk gSA {kkj /kkrqvksa ds vk;uksa (ions)

dk vkdkj muds ijek.kqvksa dh vis{kk NksVk gksrk gSa] fdUrq fQj Hkh budk vkdkj yhfFk;e

ls ÝsfUl;e rd Øe'k% c<+rk tkrk gSA
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bldk dkj.k yhfFk;e ls ÝsfUl;e rd d{k la[;k esa o`f) gSA ;|fi ukfHkdh;

vkos'k esa Hkh o`f) gksrh gS] ijUrq d{k la[;k esa o`f) vf/kd izHkkoh gSA

ijek.kq f=T;k Øe Li < Na < K < Rb < Cs < Fr

vk;u f=T;k Øe Li+ < Na+ < K+ < Rb+ < Cs+ < Fr+

¼2½ vk;uu foHko ;k vk;uu ,UFkSYih (Ionization Potential or Enthalpy)& bu rRoksa ds

ijek.kqvksa dk vkdkj cM+k gksus ds dkj.k lcls ckgjh d{k esa la;ksth bysDVªkWu ukfHkd ls

dkQh nwjh ij gksrs gSa vkSj ukfHkd dk vkd"kZ.k de vuqHko djrs gSa vr% mudks vklkuh

ls gVk;k tk ldrk gSA ;gh dkj.k gS ftlls bu rRoksa dk vk;uu foHko (ionization

potential) cgqr de gksrk gSA vk;uu foHko dk eku yhfFk;e ls lhft;e rd de gksrk

tkrk gS vkSj ,d /kufo|qrh (unpositive) vk;u cukus dh izo`fRr yhfFk;e ls lhft;e rd

c<+rh tkrh gSA lewg esa Åij ls uhps vkus ij vk;uu foHkx ?kVus ds nks dkj.k gSa &

¼i½ budk vkdkj c<+rk gSA ¼ii½ vUnj ds dks'kksa esa bysDVªkWuksa dh la[;k c<+us ls ifjj{k.k

izHkko (screening effect) c<+rk gSA

vk;uu foHko dk Øe Li > Na > K > Rb > Cs > Fr

¼3½ fo|qr /kukRedrk rFkk /kkfRod y{k.k (Electropositivity and Metallic Character)&

{kkjh; /kkrqvksa dk vk;uu foHko de gksus ds dkj.k ;s vklkuh ls bysDVªkWu R;kx nsrs gSaA

bysDVªkWu R;kx dj /kuk;u cukus okys rRo /ku fo|qrh ,oa /kkrq dgykrs gSaA bl izdkj

{kkj /kkrq,¡ izcy fo|qr /kukRed ,oa lokZf/kd /kkfRod y{k.k j[krh gSaA buds ;s y{k.k

yhfFk;e ls ÝsfUl;e rd Øe'k% vf/kd gksrs tkrs gSaA

¼4½ _.k fo|qrrk (Electronegativity)& bu rRoksa dk _.k&fo|qRr eku muds vkorksZ esa

lcls de gksrk gS D;ksafd bu rRoksa dh izo`fRr bysDVªkWu R;kxus dh jgrh gS xzg.k djus

dh ughaA bl lewg esa _.k fo|qrrk dk eku yhfFk;e ls lhft;e rd de gksrk gSA

vFkok

m�kj&12 jklk;fud fØ;k'khyrk esa Øfed ifjorZu (Trends in Chemical Reactiv-

ity)& {kkj /kkrq,¡ vR;kf/kd fØ;k'khy gksrh gSaA blds fuEufyf[kr dkj.k gSa &

¼1½ vk;uu ,UFkSYih dk fuEure eku]

¼2½ cM+k ijek.kq vkdkj]

¼3½ de m/oZikru Å"ek (heat of sublimation or atomization)

{kkj /kkrq lewg esa yhfFk;e ls lhft;e rd vk;uu ,UFkSYih dk eku de gksrk

www.mpboardonline.com

www.mpboardonline.com



40

tkrk gS] ijek.kq vkdkj cM+k gksrk tkrk gS rFkk Å/oZikru Å"ek de gksrh tkrh gSA

ifj.kkeLo:i jklk;fud fØ;k'khyrk esa o`f) gksrh tkrh gSA bldk vFkZ gS fd yhfFk;e

ls lhft;e rd {kkj /kkrqvksa dh jklk;fud fØ;k'khyrk esa Øfed o`f) gksrh tkrh gSA

1- vkDlhtu ls fØ;k (Reaction with Oxygen)& ;s lHkh rRo vkWDlhtu ds fy, cgqr

vf/kd cU/kqrk (affinity) j[krs gSa vkSj 'kh?kz gh vkWDlkbM cu tkus ds dkj.k gok esa efyu

(tarnish) gks tkrs gSa tks vknzZrk 'kksf"kr djus ij gkbMªkDlkbM dh iryh ijr cukrs gSaA

;s lHkh rRo vkWDlhtu dh lhfer ek=k ls fØ;k gksus ij lk/kkj.k vkWDlkbM]

M
2
O cukrs gSA

4Na + O
2
——> 2Na

2
O

rFkkfi] lksfM;e vkWDlhtu ds vkf/kD; ds lkFk lksfM;e ijkWDlkbM] Na
2
O

2

cukrk gS tcfd iksVsf'k;e] :chfM;e rFkk lhft;e lqij vkWDlkbM] MO
2
 cukrs gSaA

yhfFk;e vkWDlhtu ds vkf/kD; ds lkFk Hkh lk/kkj.k vkWDlkbM Li
2
O cukrk gSA

2Na + O2 ——> Na
2
O

2
 lksfM;e ijvkWDlkbM

K + O
2
 ——> KO

2
 iksVsf'k;e lqij vkWDlkbM

{kkj /kkrqvksa ds lk/kkj.k vkWDlkbM ikuh esa 'kh?kzrk ls ?kqydj gkbMªkWDlkbM cukrs

gSa vkSj cM+h ek=k esa m"ek ds :i esa ÅtkZ mRiUu gksrh gSA

M
2
O + H

2
O ——> 2MOH + m"ek

{kkj /kkrqvksa ds gkbMªkWDlkbM izcy {kkj gksrs gSa lHkh ikuh esa vfr foys; gksrs gSa

vkSj rki ls vizHkkfor jgrs gSa A ijUrq yhfFk;e gkbMªkWDlkbM ,d viokn gS tks ikuh esa

vf/kd foys; ugha gksrk vkSj xje djus ij vi?kfVr gks tkrk gSA

2LiOH  ——>  Li
2
O + H

2
O

2- ty ls fØ;k (Reactions with Water)& lHkh {kkj /kkrq,¡ ikuh ds lkFk rhoz fØ;k dj

gkbMªkstu mRiUu djrh gS

2Na + 2H
2
O ——> 2NaOH + H

2

     lksfM;e     lksfM;e gkbMªkDlkbM

ty ds vfrfjDr vU; lfØ; gkbMªkstu ;qDr ;kSfxdksa ls ;s /kkrq,¡ 'kh?kzrk ls

fØ;k djrh gSaA

2Na + 2HX ——> 2NaX + H
2

¼x=gSykstu½

2Na + 2C
2
H

5
OH ——> 2C

2
H

5
ONa + H

2

2Na + 2HC 4 CH ——> 2HC 4 CNa + H
2
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{kkj /kkrqvksa dh vius lewg esa uhps dh vksj yhfFk;e ls lhft;e rd pyus ij

fØ;k dh rhozrk c<+rh tkrh gS D;ksafd fo|qr /kukRed y{k.k Åij ls uhps vkus ij blh

Øe esa c<+rk gSA Hkkjh {kkj /kkrqvksa dh mifLFkfr esa vfHkfØ;k bruh rhoz gksrh gS fd

mRiUu gkbMªkstu tyus yxrh gSA

3- gSykstuksa ls fØ;k (Reaction with Halogens)& ;s lHkh rRo gSykstuksa ls fØ;k djds

/kkrq gSykbM cukrs gS tks vk;fud fØLVyh; Bksl gksrs gSA

2M + X
2
 ——> 2MX

{kkj /kkrqvksa ds lHkh gSykbM cgqr LFkk;h rFkk ikuh esa iw.kZr;k ?kqyu'khy gksrs gSaA

yhfFk;e ¶yksjkbM vfoys; gksrk gS] D;ksafd fØLVy tkyd esa yhfFk;e rFkk ¶yksjkbM

vk;uksa ds e/; izcy vkd"kZ.k cy gksrk gSA buds gSykbM ikWyhgSykbM cukus dh izo`fRr

Hkh iznf'kZr djrs gSaA mnkgj.k KI
3
, RbI

3
, CsI

3
 vkfnA

{kkjh; /kkrqvksa dh gSykstuksa ls fØ;k'khyrk dk Øe vius lewg esa yhfFk;e ls

lhft;r rd Øe'k% vf/kd gksrk tkrk gSA

Li < Na < K < Rb < Cs ¼gSykstu ls fØ;k'khyrk dk Øe½

4- veksfu;k ls fØ;k (Reaction with amonia)& lHkh {kkj /kkrq,¡ nzo veksfu;k esa

?kqydj xgjk uhyk foy;u nsrh gSa tks fo|qr pkyd gksrs gSaA bu foy;uksa esa veksfu;ke;

(ammoniated) dSVk;u rFkk vekSfu;ke; bysDVªku gksrs gSa&

M + (x + y) NH
3
 ——> M+ (NH

3
)

X
 + e– (NH

3
)

y

foy;u dk uhyk jax veksfu;e bysDVªkWu ds dkj.k le>k tkrk gSA uhyk foy;u

j[ks jgus ij /khjs&/khjs gkbMªkstu nsrk gS&

2M + 2NH
3
 ——> 2MNH

2
 + H

2

                ¼/kkrq ,ekbM½

foy;u dh fo|qr pkydrk vk;uksa o bysDVªkuksa ds dkj.k gksrh gSA ;g foy;u

vipk;d ,oa vuqpqEcdh; (paramagnetic) gksrk gSA vf/kd lkUnz foy;u dkWij /kkrq tSlk

jax j[krk gS o izfrpqEcdh; (diamagnetic) gks tkrk gSA

izFke rRo ¼yhfFk;e½ dk vklkekU; O;ogkjizFke rRo ¼yhfFk;e½ dk vklkekU; O;ogkjizFke rRo ¼yhfFk;e½ dk vklkekU; O;ogkjizFke rRo ¼yhfFk;e½ dk vklkekU; O;ogkjizFke rRo ¼yhfFk;e½ dk vklkekU; O;ogkj     (Anomalous Behaviour of First

Element Lithium)&&&&&

yhfFk;e {kkj /kkrqvksa ds lewg dk izFke rRo gSA ;g vusd xq.kksa esa vius lewg ds

vU; rRoksa ls fHkUurk j[krk gSA blds bl vlkekU; O;ogkj ds fuEufyf[kr eq[; dkj.k
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gSa &

¼i½ yhfFk;e ijek.kq rFkk vk;u dk cgqr gh NksVk vkdkj gksukA

¼ii½ NksVs vkdkj ds dkj.k yhfFk;e vk;u dh /kqzo.k {kerk (polarising power) vf/kd

gksrh gS ftldh otg ls blds ;kSfxdksa esa lg la;ksth y{k.k mRiUu gks tkrs gSaA

¼ii½ vU; {kkj /kkrqvksa dh rqyuk esa fuEure /kufo|qrh y{k.k rFkk mPpre vk;uu foHko

gksukA

¼iv½ la;ksth d{k esa d–d{kd ugha gksrk gSA

m�kj&13 lewg ds izFke rRo dkcZu dk vlekU; O;ogkj (Anomalous Behaviour of First

Element of the Group Carbon)

lkekU;r% izR;sd lewg dk izFke rRo xq.kksa esa vius lewg ds vU; lnL;ksa ls fHkUu

gksrk gSA blds fuEu dkj.k gSa&

¼1½ NksVk vkdkj (small size)

¼2½ mPp _.k fo|qrrk (higher electronegativity)

¼3½ d-d{kdksa (orbitals) dh vuqifLFkfrA

f}rh; y?kq vkorZ ds vU; rRoksa dh Hkk¡fr dkcZu ds xq.k lewg 14 ds vU; lnL;ksa

ls dqN fHkUu gksrs gSaA ;g rRo ¼dkcZu½ oxZ ds vU; rRoksa ls fuEu izdkj ls fHkUu gksrk

gSA&

¼i½ dkcZu dh la;kstdrk d{k (valence shell) esa pkj bysDVªkWu gSA vr% tc og pkj

,dy ca/k (single bonds) curk gS rks dkcZu ijek.kq lar`Ir jgrk gSA d-vkfcZVy dh

vuqifLFkfr ds dkj.k vkSj vf/kd cU/k ugha cuk ldrkA

¼ii½ ;g bl lewg dk lcls vf/kd _.k fo|qrh (electronegative) rRo gSA bldh _.k

fo|qrrk (electro-negativity) dk eku ¶yqvksjhu ¼lcls vf/kd _.kfo|qrh½ vkSj

lhft;e ¼lcls de _.kfo|qrh½ ds chp gksrk gSA

Cs C F

_.k fo|qrrk 0.7 2.5 4.0

    ——    ——

vUrj    1.8       1.5

dkcZu ¼2-5½ ls flfydkWu ¼1-8½ dh vksj tkus ij _.k fo|qrrk de gksrh gSA
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¼iii½ dkcZu dh vk;fud (ionic) vkSj lgla;kstd (covalent) f=T;k,¡ (radii) lcls de

gksrh gSaA

¼iv½ bl rRo dh vk;uu ÅtkZ (first ionisation energy) vf/kd gksrh gS vkSj dkcZu ls

flfydkWu dh vksj tkus ij blesa dkQh deh gks tkrh gSA

¼v½ dkcZu esa vfØ; ;qXe izHkko (inert pair effect) fuEure gksrk gS vr% blesa lgla;kstd

;kSfxd cukus dh izo`f�k vf/kdre gksrh gSA

¼vi½ dkcZu esa cgq cU/k (multiple bond) cukus dh {kerk gksrh gSA mnkgj.k ds fy,] C=C,

C4C, C=O, C=S vkfnA

¼vii½ dkcZu esa cUn vkSj yEch J`a[kyk okys ;kSfxd cukus dh {kerk ik;h tkrh gSA ;g

/kkfRod ,oa v/kkfRod nksuksa izdkj ds rRoksa ls fØ;k djus okyk rRo gS v/kkfRod

rRoksa tSls H
2
, N

2
, S, O

2
 vkfn ls fØ;k dj gtkjks izdkj ds ;kSfxd fufeZr djrk gSA

blh izdkj /kkfRod ;kSfxd tSls Mg, Fe vkfn ds lkFk dkcZ/kkfRod ,oa physV izdkj

ds vusd egRoiw.kZ ;kSfxd tSls gheksXykschu ¼jDr ds yky d.k½ DyksjksfQy ¼iRrh

ds gjs d.k½ vkfn cukrk gSA

vFkok

m�kj&13 QqYysjhu dh lajpuk (Structure of Fullerence)& ijek.kq dh la[;k ds vk/kkj

ij C
60

, C
70

, C
84
 vkfn vusdksa :i ik;s tkrs gSaA bu vi:iksa esa C

60
 rFkk C

70
 izeq[k vi:i

gSA cd feuLVj (Buckminister vesfjdh okLrqfon (architect) us C
60
 dh lajpuk fu/kkfjr

dh ftlds uke ij bls cd fefuLVj QqYysfju dgk tkrk gSA blesa chl N% lnL;h pØ

rFkk ckgj ik¡p lnL;h

pØ ,d&nwljs es a

laxfyr (fused) gksrs

gSaA lHkh dkcZu ijek.kq

Sp2 ladfjr gksrs gSaA

ik ¡p lnL;h pØ

dsoy N% lnL;h pØksa

esa laxfyr gksrs gSa

tcfd N% lnL;h pØ

nksuksa ik¡p lnL;h o
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N% lnL;h pØksa ds lkFk laxfyr jgrs gSaA ;g laxyu fudk; vn~Hkqr lefefr n'kkZrk gSA

rFkk v.kq ,d lkslj cky (soccer ball) dh Hkk¡fr fn[kk;h nsrk gSA

/kkrqvksa ds lkFk vfHkfØ;k & dkcZu eksuksDlkbM vusd /kkrqvksa] tSls&vk;ju] dksckYV]

fufdy] Øksfe;e rFkk eksfyCMsue vkfn ds lkFk vfHkfØ;k djds dkcksZfuy (carbonly)

cukrh gS] tSls & Fe(CO)
5
, Co

4
(CO)

12
, Ni(CO)

4
 bR;kfnA

Ni + 4 CO  —50—–—80°C——> Ni (CO)
4

VsaVªk dkcksZfuy fufdy

Fe + 5CO ———> Fe(CO)
5

isUVk dkcksZfuy vk;ju

m�kj&14 I U P A C uke

CH
3

1. CH
3
—CH

2
—CH

2
—CH

2
—CH

3
2.   CH

3
—

|
C
|

—CH
2
—CH

3

CH
3

ukeZy iSUVsu 2]2&MkbZ eSfFky C;wVsu ¼uh;ks gSDlsu½

           CH
3
  CH

3

3. CH
3
—CH

|
—CH

|
—CH

3
4. CH

3
—CH

2
—CH

|
—CH

2
—CH

3

          CH
3

2]3 MkbZesfFky C;wVsu 3 esfFky iSUVsu

vFkok

m�kj&14 fdlh v.kq ds os leko;oh tks mlds ,d ;k ,d ls vf/kd ,dy cU/kksa ds

eqDr ?kw.kZu ls mRiUu gksrs gSa la:id (conformer) ;k ?kw.kZd leko;oh dgykrs gSaA ;s ,d

nwljs ij v/;kjksfir ugha gksrs gSaA

,Ydsu esa  C–C ds e/; ,dy cU/k gksrs gSaA ;s ,dy cU/k vius v{k ds pkjksa vkSj

eqDr ?kw.kZu dj ldrs gSaA ftlds dkj.k ,Ydsu v.kq f=foe (space) esa fHkUu&fHkUu

voLFkk,¡ xzg.k dj ldrs gSaA fdlh v.kq dh bu fofHkUu O;oLFkkvksa dks gh la:i.k

(conformations) dgrs gSaA ,Ydsu ds v.kq esa C–C ds e/; ,dy cU/kksa ds pkjksa vksj eqDr

?kw.kZu ds dkj.k vla[; la:i.k mRiUu gks ldrs gSaA mnk C
2
H

6
 ds la:i.kA

,Fksu ds la:i.k (Conformations of Ethane) & ,Fksu ds v.kq esa nks dkcZu ijek.kq ijLij

σ–cU/k }kjk tqM+s jgrs gS vkSj izR;sd dkcZu rhu&rhu gkbMªkstu ijek.kqvksa ls tqM+k jgrk
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gSA

flXek cU/k csyukdkj lefer (Cylindrical symmertrical) gksrk gSA bl dkj.k ,d

eSfFky lewg dks fLFkj j[krs gq, nwljs esfFky lewg dks dkcZu&dkcZu cU/k ij ?kqek;k

(rotate) tk ldrk gSA ,slk djus ls dkcZu&dkcZu cU/k esa dksbZ ifjorZu ugha vkrk gS] fdUrq

,Fksu v.kq dh vusd ¼vla[;½ u;h f=foeh; O;oLFkk,¡ mRiUu gks tkrh gSa] ftUgsa ,Fksu ds

la:i.k ;k la:i.kh; leko;o dk ?kw.khZ (rotamers) dgrs gSaA bu la:i.kksa esa ls nks izdkj

ds la:i.k pje (extreme) la:i.k gksrs gSaA ;s gh izeq[k la:i.k gksrs gSa] ftUgsa xzflr

(eclipsed) o lkarfjr (staggered) la:i.k dgrs gSaA xzflr (eclipsed) la:i.k esa ,d dkcZu

ijek.kq ls tqM+s gq, gkbMªkstu ijek.kq nwljs dkcZu ijek.kq ls tqM+s gq, gkbMªkstu ijek.kqvksa

ds lkeus ¼<d ysrs gSaA½ rFkk lkarfjr (staggered) la:i.k esa ;g ,d nwljs ds e/; fLFkr

gksrs gSaA iw.kZr;k lkarfjr :i xzflr :i ds esfFky lewg dks 180 ?kqekus ij izkIr gksrk gSA

xzflr la:i.k vkSj iw.kZr;k lkarfjr la:i.k ds e/; vusd lkarfjr la:i.k lEHko gksrs

gSa ftUgsa fo"keryh; la:i.k (skew conformations) dgrs gSaA H

H

H

H

H CC

S

S

S
sp

3
sp

3
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la:i.kksa (conformers) dks izk;% lkWgklZ (Sawhorse) iz{ksiksa ;k U;weSu iz{ksiksa (Newman

projection) ds }kjk iznf'kZr fd;k tkrk gSA buesa ls U;weSu iz{ksi dks cukuk (drawing) ;k

dYiuk djuk vis{kkd`r ljy gksrk gSA ;gh izpyu esa gSA U;weSu iz{ksi cukus ds fy, fuEu

fof/k viuk;h tkrh gSA

m�kj&15 eqDr mtkZ (Free Energy)— bls ‘G’ }kjk n'kkZ;k  tkrk gS A ;g ,d ,slk

Å"ekxfr dh Qyu gS ftldh lgk;rk ls fdlh rU= ds gksus ;k pyus dh lEHkkouk vkSj

mldh rkRdkfydrk (spontaneity) dk vkadyu fd;k tk ldrk gSA eqDr ÅtkZ dh

ifjHkk"kk fuEu izdkj ls nh tk ldrh gS&

fdlh rU= ls izkIr mtkZ dh og ek=k ftls mi;ksxh dke (useful work) es yxk;k

tk lds rU= dh eqDr ÅtkZ dgykrh gSA eqDr ÅtkZ (G) dk xf.krh; :i fuEu izdkj

gS&

G = H
 
– TS

tgka H
 
= rU= dh ,UFkSYih] S = rU= dh ,.Vªkih] T = rkiØeA

ge tkurs gS fd H = U + PV

G = (U + PV) – TS

rU+= ds mtkZ ifjorZu (WG) dks fuEuor n'kkZ;k tk ldrk gS

WG = WU + W(PV) – W(TS)

;fn izØe fLFkj nkc vkSj fLFkj rki ij gks jgk gS rks W(PV) dks PWV rFkk W(TS) dks

TWS fy[kk tk;sxkA vr% WG = WU + PWV – TWS

ge tkurs gS fd fLFkj rki vkSj fLFkj nkc ij

WU + PWV = WH  rc  WG = WH – TWS

fxCl ds lehdj.k G = H – TS dks fLFkj rki ij izkjfEHkd rFkk vfUre voLFkkvksa ds fy,

bl izdkj fy[k ldrs gSa fd

G
1
 = H

1
 – TS

1
  rFkk G

2
 = H

2
 – TS

2

WG = WG
2
 – WG

1

vFkok WG = (H
2
 – TS

2
) – (H

1
 – TS

1
)

vFkok WG = (H
2
 – H

1
) – T(S

2
 – S

1
) = WH – TWS

vr% WG = WH – TWS
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blh lehdj.k dks fxCl gSYekgksYV~t (Gibbs Helmholtz) lehdj.k dgrs gSA

mnkgj.k& lksfM;e DyksjkbM ds nzo.k (melting) ds fy;s ,UFkSYih ifjorZu 7.25 k cal

mol–1 gS ;fn ,.Vªkih o`f) 6.73 cal mol–1 izfr °C gks] rks yo.k dk nzo.kkad fudkfy;s\

gy& nzo.kakd WG = 0

vr% WG = 0 WH – T
mp

 WS

WH = T
mp

 WS ;k WT
mp

 = 
WH

WS

vr% (WT
mp

) =
7250 cal mol–1

¼D;ksafd 7.25 K Cal=7250 Cal)
6.73 cal mol–1 deg–1

nzo.kkad WG = 1077.26 °C

(–WG = TWS
Total 

gksrk gSA ns[ks m�kj vFkok esa½

vFkok

m�kj&15 Rofjr ,oa vRofjr izØeks ds fy;s vko';d 'krsZ (Criteria for spontaneous and

Non-spontaneous Processes) &fudk; ,oa ifjos'k lkFk gksus ij&

WS
Total

 = WS
sys

 + WS
surr

lEiw.kZ ,UVªkih ifjorZu ¾ fudk; dh ,UVªkih ifjorZu $ ifjos'k dh ,UVªkih

ifjorZu ;fn fLFkj rki o fLFkj nkc ij ifjos'k ls q Å"ek fudk; dks T rki ij nh tkrh

gS rks

WS
surr

 = –  
q

T
   =   – 

WH

T
¼fLFkj nkc ij q = WH½

² WS
Total

 = WS
sys

   – 
WH

T
;k TWS

Total 
= TWS

sys
– WH

;k –TWS
Total 

= WH– TWS
sys

ge tkurs gS fd  WG = WH – TWS   blfy;s –TWS
Total 

= WG  ;k TWS
Total 

= –WG

vr% Lor% ;k Rofjr izØe ds fy;s WG ¼eqDr ÅtkZ ifjorZu½ _.kkRed gksus ij
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gh WS
Total

 /kukRed gksxk tks Rofjr izØe dsfy;s vko';d gSA izØe lkE; ij gksus ij

WG dk eku 'kwU; gksrk gSA WG dk eku /kukRed gksus ij izØe vRofjr gksxkA vr%

Rofjr o vRofjr izØeks dh 'krsZ WG = WH – TWS }kjk Kkr dh tk ldrh gSA

m�kj&16 cskjsDl (Borax-Na
2
B

4
O

7
.10H

2
O)

izd`fr es ;g fVudy (tincal) ds :i es ik;k tkrk gSA

cukus dh fof/k (Method of preperation)

1. cksfjd vEy }kjk &cksfjd vEy dks lksfM;e dkcksZusV foy;u ls vfHkd`r dj

foy;u es ls cksjsDl dks fØLVyhd`r dj ysrs gSA

4H
3
BO

3
 + Na

2
CO

3
 ——> Na

2
B

4
O

7
 + 6H

2
O + CO

2

xq.k (properties) blds izeq[k xq.k fuEu izdkjgS&

'osr]fØLVyh; xeZ ty esa foys; Bksl gSA

1- bldk tyh; foy;u ty vi?kVu ds dkj.k {kkjh; izd`fr j[krk gSA

Na
2
B

4
O

7
 + 2H

2
O ———> 2NaOH   +   H

2
B

4
O

7

                                       VsVªkcksfjd vEy

2 vEyks ds lkFk fØ;kdj cksfjd vEy nsrk gSA

Na
2
B

4
O

7
 + 2HCl + 5H

2
O ———> 2NaCl +  4H

3
BO

3

Na
2
B

4
O

7
 + H

2
SO

4
 + 5H

2
O ———> Na

2
SO

4
 +  4H

3
BO

3

3- NaOH dh ifjdfyr (calculated) ek=k ds lkFk fØ;k djds ;g lksfM;e esVkcksjsV

nsrk gSA

Na
2
B

4
O

7
 + 2NaOH ———> 4NaBO

2
 +  H

2
O

4- lkUnz H
2
SO

4
 rFkk bFkk;y ,Ydksgy ls fØ;k dj bFkk;y cksjsV dh ok"i nsrk gSA

;s ok"i gjh Tokyk ds lkFk tyrh gSA

Na
2
B

4
O

7 
+ H

2
SO

4
 + 5H

2
O ———> Na

2
SO

4 
+4H

3
BO

3

H
3
BO

3
 + 3C

2
H

5
OH ———> (C

2
H

5
)

3
BO

3
 + 3H

2
O

bFkk;y cksjsV

5- m"ek dk izHkko& xeZ djus ij ;g ikjn'kZd dkap ds leku efudk (bead) cukrk

gSA

Na
2
BO

4
O

7
10H

2
O 
W

——> Na
2
B

4
O

7 

W
——> 2NaBO2 + B

2
O

3

                                ikjn'kZd chM Š
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;g ikjn'kZd chM dqN laØe.k /kkrqvksa dk ijh{k.k djus es mi;ksxh gSA

vFkok

m�kj&16 ,sye ¼fQVdjh½ (Alum)

lYQsV ds f}d yo.k (double salt) ,sye ;k fQVdjh dgykrs gSa budk lkekU;

v.qklw= R
2
SO

4
, M2(SO

4
)

3
, 24H

2
O bSA bles R ,d la;kstd /kkrq ;k lewg tSls& Na, K,

NH
4
 vkfn vkSj M ,d f+=&la;kstd /kkrq gS tsls&  Al, Fe, Cr vkfn ftl ,sye es

,Y;wfefu;e gksrk gS mldk uke ,d la;kstd okys /kkrq ds uke ds vk/kkj ij j[kk tkrk

gS tSls& iksVk'k ,sye K
2
SO

4
 Al

2
(SO

4
)

3
 24H

2
O, lksfM;e ,sye Na

2
SO

4
 Al

2
(SO

2
)

3
 24H

2
O,

veksfu;ka ,sye (NH
4
)

2
SO

4
 Al

2 
(SO

4
)

3
.24H

2
O

ftu ,syeks es ,Y;fu;e ugh gksrk gS muds uke mlesa mifLFkr nksuksa /kkrqvksa ds

uke ds vk/kkj ij j[ks tkrs gS] tSls (NH
4
)

2
SO

4
.Fe

2
(SO

4
)

3
.24H

2
O

 
veksfu;ka vk;ju ,sye

lk/kkj.kr;k fQVdjh ;k ,sye 'kCn dk mi;ksx ,sye ds fy;s gksrk gS] lHkh ,sye

lekd`frd (isomorphous) o ikuh es foys; gksrs gSaA dqN f}d lYQsV tks ,sye ls feyrs

tqyrs gSa fdUrq muds lekd`frd ugha gksrs gSa]Nne fQVdjh ;k lwMks ,sye (pseudo alum)

dgykrs gSa tsls&eSXuht ,Y;wfefu;e lwMks ,sye [MnSO
4
.Al

2
(SO

4
)

3
.24H

2
O] budk lkekU;

lw= RSO
4
.M2(SO

4
)

3
.24H

2
O gksrk gS] tgka R ,d f} la;kstd /kkrq tSls Zn, Cu, Mg, Mn

vkSj M ,d f+=&la;kstd /kkrq gksrk gSA

lk/kj.k fQVdjh (Potash Alum, K
2
SO

4
.Al

2
(SO

4
)

3
.24H

2
O) iksVk'k ,sye dks lk/kkj.k fQVdjh

dgrs gSa bls ,sY;wfu;e lYQsV vkSj iksVsf'k;e lYQsV ds xje foy;uks dks lev.kqd ek=k

es feykdj foy;u dks B.Mk djds cuk;k tkrk gSA

K
2
SO

4
 + Al

2
(SO

4
)

3
 + 24H

2
O ———> K

2
SO

4
. Al

2
(SO

4
)

3
. 24H

2
O

iksVk'k ,sye

m�kj&17 foDVj es;j fof/k es 0.162 xzke ok"i'khy inkFkZ dh ok"i us 296 K vkSj 745

mm Hg nkc ij 35cm3 ok;q dks izfrLFkkfir fd;kA ;fn 296 K ij ty ok"i nkc 25 mm

gS rks inkFkZ dk vkf.od nzO;eku Kkr djksA

x.kuk& izfrLFkkfir gqbZ ue ok;q = 35 cm3

= ¼inkFkZ dh ok"iks dk vk;ru½

1 ok"i dk N.T.P. ij vk;ru

P
1 
= 760mm Hg P

2
 = nkc&ty ok"i = 745 – 25 = 720 mm Hg
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V
1 
= ? V

2
 = 35 cm3

T
1 
= 273 K T

2
 = 296 K

xSl lehdj.k es eku j[kus ij]
P

1

T
1

V
1 = 

P
2

T
2

V
2

. . . . . (v)

720x35x273

N.T.P. ij vk;ru (V
1
) = 296x760 = 30.58 cm3

2 vkf.od nzO;eku dh x.kuk& fy;s x;s inkFkZ dk nzO;eku xzke = 0.162 xzke

pwWfd inkFkZ ds 22400 cm3 dk NTP ij nzO;eku mlds vkf.od nzO;eku ds cjkcj gksrk gSA

vkf.od nzO;eku = 0.162
30.58

 x 22400

= 118.6

vFkok

m�kj&17 ,d dkcZfud inkFkZ ̂v* es dkcZu 40% gkbMªkstu 6.66% rFkk 'ks"k vkDlhtu

gSA v* dk ok"i ?kuRo 30 gS ;g inkFkZ uhys fyVel dks yky dj nsrk gS rFkk {kkjks ls

Hkh fØ;k djrk gSA bl inkFkZ ds lksfM;e yo.k dks lksMkykbe ds lkFk xje djus ij

,Ydsu J`a[kyk dk izFke lnL; izkIr gksrk gSA ^v* dk v.kqlw= Kkr dhft;s rFkk gksus

okyh vfHkfØ;k dks Li"V dhft;sA

x.kuk% ¼i½ ewykuqikrh lw= dh x.kuk %&

vkDlhtu dh izfr'kr ek=k = 100–(40+6.66) = 100–46.66=53.44%

rRo izrhd izfr'kr ek=k ijek.kq nzO;eku ijek.kqvksa dh ljy vuqikr

vkisf{kd la[;k

dkcZu C 40 12 40—
12

 =3.33 3.33
3.33 =1

gkbMªkstu H 6.66 1 6—.66—1  =6.66 6.66
3.33 =2

vkDlhtu O 53.34 6 53—.34—16 =3.33 3.33
3.33 =1

vr% eqykuqikrh lw= CH
2
O gqvkA

(ii) vkf.od lw= dh x.kuk&

v.kq nzO;eku ¾ ok"i ?kuRo x 2 = 30 x 2 = 60

ewykuqikrh lw= nzO;eku = 12 + 2 + 16 = 30 ;

n = v.kq nzO;eku = 60—
30

  = 2

eqykuqikrh lw= nzO;eku
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vr% vkf.od lw= ¾ ewykuqikrh lw= x n = (CH
2
O) x 2 = C

2
H

4
O

2

D;ksfd inkFkZ uhys fyVel dks O;Dr djrk gS rFkk {kkjks ls fØ;k djrk gS vr%

;g dksbZ vEy gksxk v.kqlw= C
2
H

4
O

2
 gS vr% blls cuus okyk vEy CH

3
COOH gks ldrk

gSA

CH
3
COONa  + NaOH —CaO—> CH

4
↑

 
+ Na

2
CO

3

vEy dk lksfM;e yo.k ehFksu

&&&&&&&&&&&0&&&&&&&&&&&
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