
  imvqb 

BDwbU `yB   c„ôv ◗ 33 

 
 

cigvYyi MVb 
 

 

 

f‚wgKv 

†gŠwjK c`v_©mg~n Ges G‡`i mgb¦‡q MwVZ AmsL¨ †hŠ‡Mi †fŠZ I ivmvqwbK ag© cigvYyi MV‡bi mv‡_ 
Mfxifv‡e m¤úK©hy³| ZvB AvaywbK imvqb cv‡Vi Rb¨ cigvYyi MVb m¤ú‡K© ¯̂”Q aviYv _vKv Acwinvh©| 
wewfbœ ivmvqwbK wewµqvi weKviK, Drcv`, G‡`i ag©vejx, e¨envi I cÖ‡qvM m¤ú‡K© Rvb‡Z n‡j cigvYyi 
MVb m¤ú‡K© aviYv _vK‡Z nq| 

cÖvPxb Kvj †_‡KB c`v‡_©i Af¨šÍixY MVb cÖK…wZ m¤ú‡K© gvby‡li Drmvn I AbymwÜrmvi AšÍ †bB| 
L¨vZbvgv MÖxK `vk©wbK A¨vwióU‡ji aviYv wQ‡jv me c`v_©B Awew”Qbœ Ges AšÍnxbfv‡e Zv‡`i wefw³ 
m¤¢e| wKšÍz Lªxóc~e© 500 m‡b MÖxK `vk©wbK †W‡gwµUvm me© cÖ_g AwfgZ cÖKvk K‡ib †h cÖwZwU e Í̄zB 
AwZ ¶z ª̀ wew”Qbœ c`v_© KwYKvi mvnv‡h¨ MwVZ| wZwb GB ¶z ª̀ KwYKvi bvg w`‡qwQ‡jb ÔA¨vUg'| MÖxK kã 
ÔA¨vU‡giÕ A_© n‡”Q AwefvR¨| †W‡gvwµUv‡mi aviYv Abyhvqx we‡k¦i hveZxq e Í̄z A¨vUg bvgK LyeB ¶z ª̀ 
KwYKvi mgb¦‡q MwVZ Ges GB A¨vUg‡K Avi †Kvbµ‡gB fvM Kiv m¤¢e bq| †W‡gvwµUv‡mi gZev` †ek 
¸iæZ¡c~Y© nIqv ¯̂‡Ë¡I A¨vwi÷U‡ji gZev` we‡ivax nIqvq †m mgq Lye mvov RvMv‡Z cv‡iwb| 
†W‡gvwµUv‡mi gZev` ỳÔnvRvi eQ‡ii AwaKKvj D‡cw¶Z wQ‡jv| Ebwesk kZvãxi m~Pbv j‡Mœ Wvj&U‡bi 
cigvYyev‡`i gva¨‡g aviYvwU Avevi cybR©xeb jvf K‡i| GB BDwb‡U cigvYyi g~j KwYKv, Wvë‡bi 
gZev`, iv`vi‡dvW© cigvYy g‡Wj, †ev‡ii gZev`mn Ab¨ Z_¨vejx Av‡jvPbv Kiv n‡e| 
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cvV 1 Wvj&U‡bi cigvYyev`, iv`vi‡dvW© I †ev‡ii cvigvYweK gZev` Ges 
cigvYyi g~j KwYKvmg~n 

 
f‚wgKv  

cigvYyi MVb m¤ú‡K© †h mKj gZev` wewfbœ mg‡q cÖwZôv †c‡qwQj Zvi g‡a¨ Wvë‡bi cigvYyev`, 
iv`vi‡dv‡W©i †mŠi cigvYy g‡Wj Ges †ev‡ii cvigvYweK gZev` Ab¨Zg| GB cv‡V cigvYyi g~j 
KwYKvmn D‡jøwLZ cigvYyi g‡Wjmg~n Av‡jvPbv Kiv n‡e| 

 

D‡Ïk¨ 
G cvV †k‡l 

● Wvj&U‡bi cigvYyev` eY©bv Kiv hv‡e| 
● cigvYyi g~j KwYKvmg~‡ni Avwe¯‹vi mn Zv‡`i ag©vejx m¤ú‡K© Rvbv hv‡e| 
● cigvYyi MVb m¤ú‡K© iv`vi‡dvW© I †ev‡ii g‡Wj eY©bv Kiv hv‡e| 
 

2.1.1: Wvj&U‡bi cigvYyev` (Dalton's Atomic Theory) 

Ewbk kZ‡Ki cÖ_gw`‡K Bs‡iRx weÁvbx Rb Wvj&Ub wewfbœ ivmvqwbK wewµqv e¨vL¨vi Rb¨ GKwU m~Î 
Avwe®‹v‡ii †Póvq eªZx nb| ZviB djkÖæwZ‡Z 1803 mv‡j wZwb weL¨vZ ÒcigvYyev`Ó cÖeZ©b K‡ib| 
Wvj&U‡bi cigvYyev‡`i K‡qKwU D‡jøL‡hvM¨ ¯̂xKvh© wb¤œiƒc: 

1| mKj c`v_©B AmsL¨ AwefvR¨ ¶z ª̀ ¶z ª̀ KYvi mgb¦‡q MwVZ| G mKj KYv‡K ÒA¨vUgÓ (atom) ev 
cigvYy e‡j| 

2| GKB †gŠ‡ji mKj cigvYy GK iKg Ges G‡`i fi mgvb| 
3| cigvYy AwefvR¨ Ges ivmvqwbK wewµqvq ALÛfv‡e AskMÖnY K‡i| 
4| ỳB ev Z‡ZvwaK †gŠ‡ji cigvYyi wbw ©̀ó Abycv‡Zi ms‡hv‡M †hŠM MwVZ nq| 

Wvj&U‡bi cigvYyev` cÖeZ©‡bi ci eû cix¶v wbix¶vi gva¨‡g cÖvß Z_¨vw`i wfwË‡Z Gi A‡bK cwieZ©b 
Kiv n‡q‡Q| cÖ_gZ: cigvYy AwefvR¨ G avibv †jvc cvq| cigvYy‡K wefvRb K‡i B‡jKUªb, †cÖvUb I 
wbDUªb BZ¨vw` g~j KwYKv cvIqv hvq Ges G‡`i mgb¦‡qB cigvYy MwVZ| GKB †gŠ‡ji mKj cigvYyi fi 
mgvbÑWvj&U‡bi GB aviYvI mwVK bq e‡j c‡i cÖgvwYZ n‡q‡Q| GKB †gŠ‡ji wewfbœ AvB‡mv‡Uvc _vK‡Z 
cv‡i Ges GB AvB‡mv‡Uvcmg~‡ni fi wfbœ wfbœ nq| †hgb nvB‡Wªv‡R‡bi wZbwU AvB‡mv‡Uvc i‡q‡Q| †h 
AvB‡mv‡UvcwU me‡P‡q †ekx cvIqv hvq Zvi fi 1.0, Ab¨ ỳBwU AvB‡mv‡Uv‡ci fi 2 Ges 3| ¯̂xKv‡h© 
µwU _vKv m‡Z¡I Wvj&U‡bi cigvYyev‡`i Av‡jv‡K †gŠ‡ji ivmvqwbK ¸Yvejx I wewµqvi ¯̂iƒc e¨vL¨v Kiv 
hvq| †Kvb ivmvqwbK wewµqvq cigvYy LwÛZ ev wefvwRZ nqbv, G‡`i mgv‡e‡ki cwieZ©b N‡U gvÎ| 

 
2.1.2: g~j KwYKvmg~n (Fundamental Particles) 
cigvYy †gŠwjK c`v‡_©i ¶z ª̀Zg KYv, G‡`i †Kvb ¯̂vaxb Aw¯—Z¡ †bB Z‡e ¶z ª̀Zg GKK wn‡m‡eB Giv 
ivmvqwbK wewµqvq AskMÖnY Ki‡Z cv‡i| nvB‡Wªv‡Rb cigvYyi e¨vmva© cÖvq 0.05 nm (b¨v‡bvwgUvi) (1 

nm = 10
-9
  wgUvi)| 
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Ewbk kZ‡Ki †kl `k‡K †ek KZK¸‡jv D‡jøL‡hvM¨ Avwe®‹v‡ii d‡j cigvYy AwefvR¨ G aviYvwUi 
wejywß N‡U Ges cigvYy KZ¸‡jv AwZm~² KwYKvi mgwó e‡j cÖgvwYZ nq| G me AwZm~² KwYKv‡K Avi 
wefvRb Kiv hvq bv Ges Giv g~j Dcv`vb wn‡m‡e me cigvYy‡ZB _v‡K| G‡`i‡K cigvYyi g~j KwYKv 
ejv nq| 

cigvY~i g~j KwYKv wZb ai‡bi, h_v ’̄vqx g~j KwYKv, A ’̄vqx g~j KwYKv Ges K‡¤úvwRU KwYKv| 

(1) ’̄vqx g~j KwYKv: B‡jKUªb, †cÖvUb I wbDUªb GB wZbwU g~j KwYKv nvB‡Wªv‡Rb civgvYy Qvov me 
†gŠ‡ji cigvYy‡Z _v‡K e‡j G¸‡jv‡K ’̄vqx g~jKwYKv ejv nq| (nvB‡Wªv‡Rb-1 cigvYy†Z ïay 1.0wU 
B‡jKUªb I 1.0wU †cÖvUb Av‡Q) G‡Z †Kvb wbDUªb †bB| 

(2) A ’̄vqx g~j KwYKv: wKQy wKQy g~j KwYKv †Kvb †Kvb †gŠ‡ji cigvYy‡Z A ’̄vqxfv‡e Lye ¯̂í mg‡qi 
Rb¨ weivR K‡i| G¸‡jv‡K A ’̄vqx g~j KwYKv ejv nq| A ’̄vqx g~jKwbKvi msL¨v cÖvq 100| 
wbDwUª‡bv, A¨vw›U wbDwUª‡bv, cwRUªb, †gmb cÖf…wZ D‡jøL‡hvM¨ A ’̄vqx g~jKwYKv| 

(3) K‡¤úvwRU KwYKv (Composite particles): ’̄vqx I A ’̄vqx g~jKwYKv QvovI AviI GK cÖKvi 
KwYKv cigvYy‡Z _v‡K, hv‡`i‡K K‡¤úvwRU KwYKv ejv nq| Avj&dv KwYKv I wWD‡Uib KwYKv 
BZ¨vw` K‡¤úvwRU KwYKvi D`vniY| 

GLv‡b cigvYyi ’̄vqx g~jKwYKv¸‡jvi m¤ú‡K© Av‡jvPbv Kiv n‡jv| 
 
2.1.2.1: B‡jKUªb (Electron) 

cÖ_g Avwe®‹…Z ’̄vqx g~jKwYKv nj B‡jKUªb| 1897 m‡b †Kw¤̂ªR wek¦we`¨vj‡qi Aa¨vcK †R †R _gmb 
GKwU cix¶v (K¨v‡_vW iwk¥ cix¶v) Gi mvnv‡h¨ B‡jKUª‡bi Aw Í̄Z¡ I ag© m¤ú‡K© ¸iæZ¡c~Y© Z_¨ Avwe®‹vi 
K‡ib| 
 

K¨v‡_vW iwk¥ cix¶v (Cathode ray experiment):  

M¨vm mvaviYZ: we ỳ¨r Kz-cwievnx| Z‡e †Kvb M¨vm GKwU ¶iY b‡j wb‡q (wPÎ 2.1) M¨v‡mi Pvc ax‡i axi 
Kwg‡q (0.01-0.001 wgwg) ỳÔcÖv‡šÍ D”P wefe cv_©K¨ cÖ‡qvM Ki‡j K¨v‡_vW †_‡K GK cÖKvi iwk¥ wbM©Z 
nq| GB iwk¥‡K K¨v‡_vW iwk¥ ejv nq| 

_gmb †`Lvb †h K¨v‡_vW iwk¥ mij c‡_ P‡j Z‡e we ỳ¨r-†¶‡Îi cÖfv‡e K¨v‡_vWiwk¥ cwRwUf ev abvZœK 
cÖv‡šÍi w`‡K †eu‡K hvq A_©vr GB iwk¥ FbvZœK ev †b‡MwUf PvR© hy³|  K¨v‡_vW iwk¥ avZzi cvZjv cv‡Zi 
ga¨ w`‡q PjvPj Ki‡Z cv‡i| GB iwk¥ AwZkq ¶z ª̀ GK ai‡bi KYvi cÖevn| GB KwYKv¸wj‡KB 
B‡jKUªb ejv nq| 

 
wPÎ 2.1 : K¨v‡_vW iwk¥ cix¶v 
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cix¶vq †`Lv †M‡Q, K¨v‡_vW-iwk¥ b‡j †h †Kvb M¨vm e¨envi Ki‡j we ỳ¨r ¶i‡Yi d‡j †h B‡jKUªb 
cvIqv hvq Zv GKB PvR© I fi wewkó| AZGe ejv hvq †h B‡jKUªb cÖ‡Z¨K c`v‡_©i cigvYyi GKwU 
mvaviY g~j KwYKv| 
weÁvbx wgwjKb Zuvi weL¨vZ Oil drop cix¶vi mvnv‡h¨ GKwU B‡jKUª‡bi Avavb I f‡ii AbycvZ 

(Charge to mass ratio) 
e

m
  wbY©q K‡ib| G †_‡K _gmb 1.0wU B‡jKUª‡bi fi †h GKwU nvB‡Wªv‡Rb 

cigvYyi f‡ii cÖvq 1

1836
  Ask Zv wbY©q K‡ib Ges B‡jKUª‡bi cÖK…Z fi 9.1085×10-28 MÖvg MYbv 

K‡ib| 

weÁvbx wgwjKb cÖgvY K‡ib †h, B‡jKUª‡bi Avavb FYvZœK Ges Dnvi gvb -1.6×11-19 Kzj¤̂| 
 

2.1.2.2: †cÖvUb (Proton) 
†cÖvUbI B‡jKUª‡bi gZB me ai‡bi †gŠ‡ji cigvYyi GKwU mvaviY g~j KwYKv| †cÖvUb cigvYyi †K› ª̀ ev 
wbDwK¬qv‡m _v‡K| K¨vbvj iwk¥ cix¶vi mvnv‡h¨ cÖwZwU †gv‡ji cigvYy‡Z †cÖvU‡bi Dcw ’̄wZ cÖgvb cvIqv 
hvq| 
 

K¨vbvj iwk¥ cix¶v (Canal ray experiment) 

1886 mv‡j weÁvbx †Mvì‡÷Bb K¨vbvj iwk¥ ev abvZœK iwk¥ Avwe®‹vi K‡ib| K¨v‡_vW iwk¥ cix¶v h‡š¿ 
(wPÎ 2.2) GKwU mw”Q ª̀ K¨v‡_vW e¨envi K‡i †Mvì‡÷Bb j¶¨ K‡ib †h K¨v‡_v‡Wi wfZi w`‡q abvZœK 
PvR©hy³ KYv K¨v‡_vW iwk¥i wecixZ w`‡K cÖevwnZ nq| B‡jKUªb GKK FYvZœK PvR©hy³ n‡j, G¸‡jv 
GKK abvZœK PvR©hy³| G KYv¸‡jv‡KB †cÖvUb ejv nq| †cÖvU‡bi fi B‡jKUªbwU Qvov nvB‡Wªv‡Rb 

cigvYyi (nvB‡Wªv‡Ri Avqb, H+ ) f‡ii mgvb A_©vr 1.672×10-24  MÖvg| K¨v‡_vW iwk¥i gZ K¨vbvj iwk¥ 
I mij c‡_ cÖevwnZ nq Ges we ỳ¨r †¶‡Îi cÖfv‡e FYvZœK cÖv‡šÍi w`‡K †eu‡K hvq| A_©vr K¨vbvj iwk¥i 
Avavb abvZœK| 

 
wPÎ 2.2: K¨vbvj iwk¥ cix¶v 

 

2.1.2.3: wbDUªb (Neutron); 
1932 m‡b weÁvbx P¨vWDBK GKwU wbDwK¬qvi wewµqv (†ewiwjqvg wbDwK¬qvm‡K α−KYvi Øviv AvNvZ 
K‡i) Gi mvnv‡h¨ cÖwZ †gŠ‡ji wbDwK¬qv‡m GK cÖKvi Zwor wbi‡c¶ KYvi Dcw ’̄wZ Avwe®‹vi K‡ib| 
G‡`i fi †cÖvU‡bi f‡ii cÖvq mgvb| GB Zwor-wbi‡c¶ KYv¸wj‡KB wbDUªb ejv nq| †`Lv †M‡Q †h 
wbDUªb nvB‡Wªv‡Rb Qvov mKj †gŠ‡ji cigvYyiB GKwU mvaviY g~j KwYKv| 
wbDwK¬qvi wewµqvwU wb¤œiƒc: 

 
9
4 Be + 

4
2 He

+
  → 

12
6   C + 

1
0 n 
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wb‡Pi ZvwjKvq cigvYyi wZbwU ’̄vqx g~j KwYKvi wewfbœ ˆewkó¨ †`qv n‡jv: 

g~j KwYKv cÖZxK PvR© cÖK„Z fi 
(MÖvg) 

cÖK…Z PvR© 
(Kzj¤̂) 

Av‡cw¶K 
fi 

Ae ’̄vb 

B‡jKUªb e -1 
9.11×10-28  -1.6×10-19  0.00055 wbDwK¬qv‡mi evB‡i 

†cÖvUb p +1 
1.672×10-24  +1.6×10-19  1.00759 wbDwK¬qv‡m 

wbDUªb n 0 
1.675×10-24  0 1.00897 wbDwK¬qv‡m 

 

2.1.3.1: iv`vi‡dv‡W©i cix¶v (Rutherford's Experiment) 

iv`vi‡dv‡W©i cix¶v (wbDwK¬qvm ev cigvYy †K› ª̀ Avwe®‹vi) 
1911 m‡b weÁvbx iv`vi‡dvW© D”P †eM m¤úbœ Avj&dv (α) iwk¥ GKLÛ cvZjv ¯̂Y©cv‡Zi Dci we”QzwiZ 
K‡ib| G‡Z †`Lv hvq †h, cÖvq me KwYKvB ¯̂Y© cv‡Zi wfZi w`‡q †mvRv P‡j hvq, Aí wKQy KYv mvgvb¨ 
†eu‡K hvq Avi cÖvq cÖwZ wek nvRv‡i GKwU α-KwYKv cÖwZnZ n‡q wecixZ w`‡K wd‡i Av‡m| GB cix¶v 
†_‡K iv`vi †dvW© wb‡Pi wm×v‡šÍ †cuŠ‡Qb: 

 
wPÎ 2.3: iv`vi †dv‡W©i α−iwk¥ we‡¶cb cix¶v 

 

(1) cigvYyi GKwU ¸iæfvi abvZœK †K› ª̀ Av‡Q| Gi AvqZb mg Í̄ cigvYyi AvqZ‡bi Zzjbvq LyeB 
†QvU| GB ¸iæfvi abvZœK †K› ª̀‡KB wbDwK¬qvm e‡j| 

(2) GKwU cigvY~‡Z †KejgvÎ GKwU wbDwK¬qvm _v‡K| wbDwK¬qv‡m B‡jKUª‡bi msL¨vi mgvb msL¨K 
abvZœK Pv‡R©i KYv (†cÖvUb) †K› ª̀xf‚Z _v‡K| 

(3) mgMÖ cigvYyi AvqZ‡bi Zzjbvq wbDwK¬qv‡mi AvqZb LyeB †QvU| wbDwK¬qv‡mi e¨vm cÖvq 10-13  
†m.wg.| wbDwK¬qv‡mi Zzjbvq GKwU cigvYy 10 nvRvi †_‡K 1 j¶¸Y eo n‡Z cv‡i| 

 
2.1.3.2: cvigvYweK msL¨v (Atomic number) 

1895 m‡b weÁvbx i›U‡Rb GKwU avZe †gŠj‡K K¨v‡_vW iwk¥i j¶¨e Í̄z wn‡m‡e e¨envi K‡i AwZ¶z ª̀ 
Zi½ ˆ`‡N©¨i GK ai‡bi wewKiY Avwe®‹vi K‡ib| GB wewKi‡Yi h_v_© cwiPq bv w`‡Z cvivq G‡K X-ray 
(G·‡i) bvg †`qv nq| 1914 m‡b c`v_© weÁvbx †gvm‡j †`Lvb †h K¨v‡_vW iwk¥i we‡¶c‡Y cÖwZwU †gŠj 
†_‡K GKwU mywbw ©̀ó Zi½ ˆ`‡N©¨i iwkœ (X-ray) wbM©Z nq| wZwb cÖgvY Ki‡Z m¶g nb †h X-ray-Gi 
K¤úb msL¨v †gŠ‡ji cigvYyi abvZœK PvR© A_©vr †cÖvUb msL¨v e„w×i mv‡_ mv‡_ e„w× cvq| wZwb †gŠ‡ji 
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†cÖvUb  ev B‡jKUªb msL¨v‡K †gŠ‡ji ÔcvigvYweK msL¨vÕ bvgKib K‡ib Ges G‡K z Øviv wPwýZ K‡ib| 
GKwU wbi‡c¶ cigvYyi †cÖvUb I B‡jKUª‡bi msL¨v mgvb| 
 

cigvYyi fi msL¨v (Atomic mass number): wbDwK¬qv‡mB cigvYyi cÖvqB mg Í̄ fi †K› ª̀xf‚Z| 
wbDwK¬qv‡m wbDUªb I †cÖvUb _v‡K| G‡`i fi cÖvq mgvb| ZvB cigvYyi †gvU fi wbDwK¬qv‡mi †cÖvUb I 
wbDUªb msL¨vi †hvMd‡ji cÖvq mgvb| GRb¨ †cÖvUb I wbDUªb msL¨vi mgwó‡K cigvYyi fi msL¨v ev ïay 
fi msL¨v (Mass number) e‡j| Gi cÖZxK 'A'| 
cvigvYweK fi msL¨v (A) †_‡K cvigvYweK msL¨v (Z) we‡qvM Ki‡jB cigvYy‡Z wbDUªb msL¨v cvIqv 
hvq| †hgb †mvwWqv‡gi cvigvYweK fi msL¨v 23 Ges cvigvYweK msL¨v 11| AZGe Na cigvYy‡Z 11wU 
†cÖvUb, 11wU B‡jKUªb Ges (23-11)=12wU wbDUªb _v‡K| 
 

2.1.3.3: iv`vi‡dv‡W©i cigvYy g‡Wj (Rutherford's atomic model) 

1911 m‡b iv`vi‡dvW© †mŠiRM‡Zi MV‡bi gZ cigvYyi MV‡bi GKwU g‡Wj cÖ Í̄ve K‡ib| GwU 
iv`vi‡dv‡W©i Ô†mŠi cigvYy g‡WjÕ ev Ô‡mvjvi wm‡÷g A¨vUg g‡WjÕ bv‡g cwiwPZ| GB g‡W‡ji 

-D‡j L‡hvM¨ cÖ Í̄ve¸‡jv n‡”Q- 
1| cÖ‡Z¨K cigvYyi †K› ª̀ ev wbDwK¬qvm AwZkq ¶z ª̀, ¸iæfvi I abvZœK PvR©hy³| wbDUªb I †cÖvUb 

mn‡hv‡M GwU MwVZ (†Kej nvB‡Wªv‡Rb cigvYyi wbDwK¬qv‡m †Kvb wbDUªb †bB)| †cÖvUbB †K‡› ª̀ ev 
wbDwK¬qvm abvZœK Pv‡R©i evnK| 

2| cÖwZwU cigvYy‡Z †cÖvU‡bi mgvb msL¨K B‡jKUªb _v‡K| †h‡nZz B‡jKUª‡bi PvR© †cÖvU‡bi Pv‡R©i 
mgvb I wecixZ ZvB cigvYy Zwor wbi‡c¶| 

3| cigvYyi cÖvq mg Í̄ fiB wbDwK¬qv‡m †K› ª̀xf‚Z _v‡K A_©vr cigvYyi fi cÖavbZ: wbDUªb I †cÖvU‡bi 
f‡ii †hvMdj| 

4| cigvYyi ỳÔwU Ask- GKwU wbDwK¬qvm ev †K› ª̀ Ges Ab¨wU †K› ª̀ ewnf©~Z AÂj| 
5| wbDwK¬qv‡mi Pviw`‡K wewfbœ K¶c‡_ B‡jKUªbmg~n cÖPÛ MwZ‡Z (cÖwZ †m‡K‡Û cÖvq 1200 gvBj) 

AvewZ©Z nq| 
6| m~‡h©i Pviw`‡K wewfbœ MÖn †hgb wfbœ wfbœ K¶c‡_ AvewZ©Z nq †Zgwb wbDwK¬qv‡mi Pviw`‡K 

†K› ª̀vwfgyLx I †K› ª̀vwZM kw³i g‡a¨ mvgÄm¨ †i‡L B‡jKUªbmg~n AvewZ©Z nq| 
 

iv`vi‡dvW© g‡W‡ji mxgve×Zv: 

iv`vi‡dvW© g‡W‡ji †ek wKQy mxgve×Zv i‡q‡Q| †hgb- 
1| †mŠi RM‡Zi Zwor wbi‡c¶ MÖn¸wj gnvKl©xq kw³i Rb¨ m~‡h©i PZzw ©̀‡K Ny‡i wKšÍz cigvYyi wewfbœ 

K¶c‡_ AveZ©bKvix B‡jKUªbmg~n FYvZœK PvR© wewkó Ges Giv ci¯úi‡K weKl©Y K‡i| 
2| hLb †Kvb Avavbhy³ KYvi Z¡iY _v‡K ZLb Dnv kw³ wewKiY K‡i| wbDwK¬qv‡mi Pviw`‡K N~Y©biZ 

B‡jKUªb mg~‡ni †K› ª̀gyLx Z¡iY _v‡K| myZivs K¶c‡_ AveZ©bKvix B‡jKUªbmg~‡ni Awew”Qbœfv‡e 
kw³ wewKiY Kivi K_v| Gfv‡e µgvMZ kw³ wewKiY K‡i abvZœK wbDwK¬qv‡mi AvKl©‡Y 
B‡jKUª‡bi K¶c_ mwc©j AvKv‡i Kg‡Z Kg‡Z Ae‡k‡l wbDwK¬qv‡m G‡m B‡jKUªb cwZZ n‡q 
cigvYy aŸsk nIqvi K_v| A_P Zv nq bv| 

3| iv`vi‡dvW© g‡W‡j AveZ©biZ B‡jKUª‡bi K¶ c‡_i †Kvb AvKvi I AvK…wZi avibv †`qv nqwb| 
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2.1.3.4: †ev‡ii cvigvYweK gZev` (The Bohr Theory of atom) 

me©cÖ_g †h cigvYy-g‡WjwU eY©vjxmn nvB‡Wªv‡Rb cigvYyi Ab¨vb¨v ¸Yvejx e¨vL¨v Ki‡Z mg_© nq †mwU 
nj bxjm †evi cÖ`Ë cigvYy g‡Wj| 1913 mv‡j cÖ`Ë †ev‡ii GB g‡WjwU‡Z KYvej weÁvb (Quantum 
Mechanics) Gi bxwZ e¨envi Kiv nq| GB g‡W‡ji D‡jøL‡hvM¨ cÖ Í̄vebv¸‡jv wb‡P D‡jøL Kiv n‡jv: 
1| kw³ Í̄i: wbDwK¬qvm‡K wN‡i Ggb KZ¸‡jv ’̄vqx K¶c_ i‡q‡Q †hLv‡b B‡jKUªbmg~n †Kvbiƒc kw³i 

†kvlY ev wewKiY e¨ZxZB AvewZ©Z n‡Z cv‡i| GB K¶c_¸‡jv Aby‡gvw`Z kw³ Í̄i (energy level) 
bv‡g cwiwPZ| wbDwK¬qv‡mi me †P‡q Kv‡Qi kw³ Í̄i 1g kw³ Í̄i| ~̀iZ¡ evovi mv‡_ mv‡_ 
kw³ Í̄i¸‡jv‡K 2q, 3q, 4_© kw³ Í̄i , Gfv‡e wPwýZ Kiv nq| 

2| kw³ wewKiY: B‡jKUª‡bi GK kw³ Í̄i †_‡K Ab¨ kw³ Í̄‡i ’̄vbvšÍ‡i kw³i †kvlY A_ev wewKiY 
N‡U| wb‡Pi kw³ Í̄i †_‡K Dc‡ii kw³ Í̄‡i †h‡Z B‡jKUªb‡K kw³ †kvlY Ki‡Z nq Avevi Dc‡ii 
kw³ Í̄i †_‡K wb‡Pi Í̄‡i Avmvi mgq B‡jKUªb kw³ wewKiY K‡i| 

3| †KŠwYK fi‡eM(Angular momentum): Aby‡gvw`Z kw³ Í̄‡ii kZ© nj †Kvb wbw ©̀ó kw³ Í̄‡i 

AveZ©bKvix B‡jKUª‡bi †KŠwYK fi‡eM wbw ©̀ó Ges Zv 
h

2π  Gi mvaviY ¸wYZK| A_v©r 

 †KŠwYK fi‡eM, mvr = 
nh

2π    

 [GLv‡b m = B‡jKUª‡bi fi, v = †eM, r = kw³ Í̄‡ii e¨vmva© n = kw³ Í̄i m~PK = 1,2,3 ..... BZ¨vw` 

†h †Kvb ALÛ msL¨v Ges h = -c vs‡Ki aªæeK = 6.626×10-34  Ryj-†m‡KÛ] 
 

†evi g‡W‡ji mvnv‡h¨ cigvYyi eY©vjx e¨vL¨v Kiv hvq| GB g‡W‡ji Ab¨Zg mdjZv GB †h Gi g~jbxwZ 
cieZ©xKv‡j wW-eªMjx cÖ`Ë Òe Í̄z Zi½ (matter wave) Gi aviYvi mv‡_ wg‡j hvq| Avevi AveZ©bKvix 
B‡jKUªb mg~‡ni fi‡eM †h KYvwqZ (quantized) †m aviYvI †ev‡ii g‡Wj †_‡K cvIqv hvq| 
 
†evi g‡W‡ji mxgve×Zv 
1| †evi g‡W‡ji mvnv‡h¨ GK B‡jKUªb wewkó (nvB‡Wªv‡Rb) cigvYyi eY©vjx mdjfv‡e e¨vL¨v Kiv m¤¢e 

n‡jI Gi mvnv‡h¨ GKvwaK B‡jKUªb wewkó cigvYyi eY©vjx e¨vL¨v Kiv hvq bv| 
2| GK kw³ Í̄i †_‡K Ab¨ kw³ Í̄‡i B‡jKUª‡bi Ae ’̄vb cwieZ©‡bi Rb¨ †evi g‡Wj Abyhvqx eY©vjx‡Z 

GKwU gvÎ †iLv †`Lv hvIqvi K_v| wKšÍz m~² we‡kølY ¶gZv wewkó eY©vjx ex¶‡Yi mvnv‡h¨ cix¶v 
K‡i †`Lv hvq, A‡bK †¶‡ÎB GKwU †iLv KZ¸‡jv m~²Zi †iLvi mgwó| eY©vjx †iLvi GB AvwaK¨ 
†ev‡ii g‡Wj e¨vL¨v Ki‡Z cv‡i bv| 

 

mvims‡ÿc 
● cigvYyi wZbwU ’̄vqx g~j KwYKv n‡jv B‡jKUªb, †cÖvUb I wbDUªb| †cÖvUb I wbDUªb cigvYyi †K‡› ª̀ 

_v‡K|  
●  †cÖvUb I wbDUª‡bi fi cÖvq mgvb| †cÖvUb GKK abvZœK (+1) Zwor PvR©hy³ wKšÍz wbDUªb wbi‡c¶| 

B‡jUªb GKK FYvZœK (Ñ) Zwor PvR©hy³| Gi fi †cÖvU‡bi f‡ii gvÎ 
1

1836
  Ask| B‡jKUªb †K› ª̀ 

ewnf©~Z wewfbœ kw³ Í̄‡i AvewZ©Z nq| GKwU wbw ©̀ó kw³ Í̄‡i AveZ©‡bi mgq B‡jKUªb kw³ wewKiY 
K‡ibv| Z‡e †Kvb D”P kw³ Í̄i †_‡K wb¤œ kw³ Í̄‡i B‡jKUªb ’̄vbvšÍwiZ n‡j kw³i wewKiY N‡U| 
A_ev wb¤œ kw³ Í̄i †_‡K D”P kw³ Í̄‡i B‡jKUªb ’̄vbvšÍwiZ n‡j kw³i †kvlY N‡U| 
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cv‡VvËi g~j¨vqb 
 

eûwbev©Pbx cÖkœ 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1| cigvYyi ’̄vqx g~j KwYKv 
 (K) 4wU (L) 3wU 
 (M) 5wU (N) 7wU 
2| K¨v‡_vW iwk¥ b‡j wfbœ M¨vm e¨envi Ki‡j †h B‡jKUªb cvIqv hvq Zv 
 (K) GKB PvR© I wfbœ wfbœ fi wewkó¨ (L) wfbœ PvR© I GKB fi wewkó¨ 
 (M) GKB PvR© I fi wewkó (N) wfbœ PvR© I wfbœ fi wewkó¨ 
3| Zwor wbi‡c¶ ’̄vqx g~j KYv nj 
 (K) B‡jKUªb (L) †cÖvUb 
 (M) wbDUªb (N) wbDwUª‡bv| 
4| cigvYyi cÖvq mg Í̄ fiB _v‡K 
 (K) wbDwK¬qv‡m (L) †cÖvU‡b 
 (M) wbDUª‡b (N) †K› ª̀ ewnf‚©Z AÂ‡j| 
5| †evi g‡W‡ji mvnv‡h¨ mdjfv‡e e¨vL¨v Kiv hvq 
 (K) eû B‡jKUªb wewkó cigvYyi eY©vjx (L) 5 B‡jKUªb wewkó cigvYyi eY©vjx 
 (M) GK B‡jKUªb wewkó cigvYyi eY©vjx (N) 7 B‡jKUªb wewkó cigvYyi eY©vjx  
 
iPbvg~jK / msw¶ß cÖkœ 
1| Wvë‡bi cigvYyev‡`i ¯̂xKvh©mg~n D‡jøL Kiæb| 
2| cigvYyi ’̄vqx g~j KwYKv mg~‡ni bvg I ms‡KZmn ˆewkó¨ Av‡jvPbv Kiæb| 
3| B‡j±ª‡bi Avwe®‹vi ms‡¶‡c eY©bv Kiæb| 
4| K¨vbvj iwkœ cix¶v Qwe mn eY©bv Kiæb| 
5| iv`vi‡dv‡W©i α−KYv we”QziY cix¶v eY©bv Kiæb| 
6| cvigvYweK msL¨v, cigvYyi fi msL¨v Ges G‡`i g‡a¨ m¤úK© Av‡jvPbv Kiæb| 
7| iv`vi‡dv‡W©i cigvYy g‡W‡ji D‡jøL‡hvM¨ cÖ Í̄vemg~n wjLyb| 
8| iv`vi‡dv‡W©i cigvYy g‡W‡ji mxgve×Zv Av‡jvPbv Kiæb| 
9| †ev‡ii cvigvYweK g‡Wj ms‡¶‡c Dc ’̄vcb Kiæb| 
10| †ev‡ii  cvigvYweK g‡W‡ji mxgve×Zv Av‡jvPbv Kiæb| 
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cvV 2 AvB‡mv‡Uvc I Gi e¨envi 
 
f‚wgKv  

cÖwZwU †gŠwjK cigvYyi GKwU wbw`ó ev mZš¿ cvigvYweK msL¨v _vK‡jI GKwU †gŠ‡ji GKvwaK fi 
msL¨v _vK‡Z cv‡i| †h mKj cigvYyi cvigvYweK msL¨v GK wKšÍz fi msL¨v wfbœ Zv‡`i‡K AvB‡mvUc 
ejv nq| GB cv‡V AvB‡mvUc Ges Gi ag© I e¨envi m¤ú‡K© Av‡jvPbv Kiv n‡e| 
  
D‡Ïk¨ 
G cvV †k‡l 

● 
12

 C †¯‹‡ji wfwË‡Z Av‡cw¶K AvB‡mv‡Uvc, Av‡cw¶K cvigvYweK fi I Av‡cw¶K AvYweK fi 
wKfv‡e gvcv hvq Zv e¨vL¨v Kiv hv‡e| 

● AvB‡mv‡Uv‡ci ag© I e¨envi eY©bv Kiv hv‡e| 
 
2.2.1: AvB‡mv‡Uvc 

†gŠ‡ji cvigvYweK msL¨v (Z) †gŠ‡ji †cÖvUb Ges B‡jKUªb msL¨v wb‡ ©̀k K‡i| cigvYyi fi msL¨v (A) 
†_‡K cvigvYweK msL¨v (Z) we‡qvM Kiv n‡j cigvYyi wbDUªb msL¨v cvIqv hvq| †Kvb †gŠ‡ji GKvwaK 
cigvYy hv‡`i cvigvYweK msL¨v GK wKšÍz wbDUªb msL¨v wfbœ, Zv‡`i‡K AvB‡mv‡Uvc ejv nq| wbDUªb 
msL¨v wfbœ nIqvi Kvi‡Y GKB †gv‡ji wewfbœ AvB‡mv‡Uv‡ci fi msL¨v wfbœ wfbœ nq|  

D`vniY: nvB‡Wªv‡R‡bi wZbwU AvB‡mv‡Uvc- †cÖvwUqvg, 
1
1 H; wWD‡Uwiqvg, 

2
1 H Ges wUªwUqvg, 

3
1 H i‡q‡Q| 

GLv‡b AvB‡mv‡Uvc¸wji fi‡K A Ges cvigvYweK msL¨v‡K Z cÖZxK w`‡q eySv‡bv n‡q‡Q| GB wZbwU 
AvB‡mv‡Uv‡ci ˆewkó¨ wb‡Pi ZvwjKvq †`Iqv n‡jv| 

ZvwjKv-2.1: nvB‡Wªv‡R‡bi wZbwU AvB‡mv‡Uvc 

AvB‡mv‡Uvc cvigvYweK 
msL¨v (z) 

fi msL¨v (A) †cÖvUb msL¨v B‡jKUªb 
msL¨v 

wbDUªb msL¨v 

†cÖvwUqvg 1 1 1 1 0 

wWD‡Uwiqvg 1 2 1 1 1 

wUªwUqvg 1 3 1 1 2 

 

A‡bK mgq ïay fi msL¨v w`‡qB AvB‡mv‡Uvc wb‡ ©̀k Kiv nq| †hgb Carbon-13, Carbon-12  

Dc‡ii Av‡jvPbvi Av‡jv‡K ejv hvq 

(1) AvB‡mv‡Uvc mg~n GKB †gŠ‡ji wfbœ wfbœ cigvYy 
(2) AvB‡mv‡Uvcmg~‡ni cvigvYweK msL¨v A_©vr †cÖvUb A_ev B‡jKUªb msL¨v GK wKšÍz fi msL¨v wfbœ, 

G Rb¨B wbDUª‡bi msL¨v wfbœ nq| 
(3) ch©vq mviwY‡Z †gŠjmg~n‡K cvigvYweK msL¨vi wfwË‡Z ’̄vb †`qv nq e‡j †Kvb †gŠ‡ji 

AvB‡mv‡Uvcmg~nI ch©vq mviwYi GKB ’̄v‡b Ae ’̄vb †bq| e Í̄zZ: Isotope GKwU MÖxK kã, 'Iso' gv‡b 
ÔGKBÕ Ges 'tope' A_©vr ’̄vb| 
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A‡bK †gŠ‡jiB cigvYyi fi c~Y© msL¨v bq| Gi KviY, GB me †gŠj GKvwaK AvB‡mv‡Uv‡ci wgkªY 

wn‡m‡e _v‡K| †K¬vwi‡bi cvigvYweK fi 35.46| †K¬vwi‡bi ỳÔwU AvB‡mv‡Uvc 
35
17 Cl Ges 

37
17 Cl. Dfq 

AvB‡mv‡Uv‡ci cvigvYweK msL¨v 17 wKšÍz GKwU AvB‡mv‡Uv‡ci fi msL¨v 35 (18wU wbDUªb) Ges AciwUi 
fi msL¨v 37 (20wU wbDUªb)| Dfq AvB‡mv‡Uvc cÖK…wZ‡Z mvaviYZ: †h Abycv‡Z _v‡K †m Abycv‡Z fi 
msL¨vi Mo †_‡KB †K¬vwi‡bi cvigvYweK fi 35.46 cvIqv hvq| GB AbycvZwU‡K mvaviYZ: kZKiv 
ch©vßZv w`‡q cÖKvk Kiv nq| 1919 m‡b weÁvbx A¨v÷b (Aston) me©cÖ_g cigvYyi AvB‡mv‡Uvc aviYvi 
cÖeZ©b K‡ib| 

 

2.2.2: 12 C †¯‹j I Av‡cw¶K cvigvYweK fi 

†Kvb †gŠ‡ji cigvYyi cÖK…Z fi GZ Kg †h Lye my² cwigvc h‡š¿i mvnv‡h¨I Zv wbY©q Kiv hvq bv| wb‡Pi 
K‡qKwU †gŠ‡ji cigvYyi cÖK…Z f‡ii -D‡j L Kiv n‡jv- 

 nvB‡Wªv‡Rb cigvYy = 0.1673 × 10-24  MÖvg 

 Kve©b cigvYy = 1.992 × 10-23  MÖvg 

 Aw·‡Rb cigvYy = 2.656× 10-23  MÖvg 

†`Lv hv‡”Q †h cigvYyi f‡ii GB gvb¸‡jv GZB †QvU †h me mgq mvaviY wnmv‡ei Rb¨ G‡`i e¨envi 
AmyweavRbK| G Rb¨ †Kvb GKwU †gŠ‡ji cigvYyi fi‡K cÖgvY (standard) a‡i Zvi mv‡c‡¶ Ab¨vb¨ 
†gŠ‡ji cigvYy KZ¸Y fvix Zv wba©viY Kiv nq| GB wba©vwiZ fiB mswkøó †gŠ‡ji Av‡cw¶K cvigvYweK 
fi| 

Av‡cw¶K cvigvYweK fi wbY©‡qi Rb¨ wewfbœ mg‡q 

 1| nvB‡Wªv‡Rb cigvYyi cÖK…Z fi‡K 

 2| Aw·‡Rb cigvYyi cÖK…Z fi‡K 

 3| Kve©b cigvYyi cÖK…Z fi‡K 

cÖgvY (Standard) wn‡m‡e e¨envi Kiv n‡q‡Q| Z‡e eZ©gv‡b Kve©b-12 cigvYyi cÖK…Z fi‡K cÖgvb 
(Standard) wnmv‡e e¨envi Kiv nq| 

 

12
 C †¯‹j 

12
 C cigvYyi cÖK…Z fi 1.992 × 10-23  MÖvg‡K 12 a‡i Gi mv‡c‡¶ Ab¨vb¨ cigvYyi fi wbY©q Kivi 

c×wZwU eZ©gv‡b cÖPwjZ| 1962 m‡bi AvB BD wc G wm (IUPAC) m‡¤§j‡bi me©m¤§Z wm×všÍ Abyhvqx 
GB Av‡cw¶K †¯‹jwU cÖewZ©Z nq| 

Kve©b †¯‹‡ji myweav n‡jv †h Kve©b A‡bK †gŠ‡ji mv‡_B †hŠM MVb K‡i Ges GwU †ek mnRjf¨ †gŠj| 
nvB‡Wªv‡Rb ev Aw·‡Rb cigvYyi mv‡c‡¶ AvYweK fi wbY©q Ki‡j A‡bK †¶‡ÎB c~Y© msL¨v cvIqv hvq 

bv| 12 C Gi Av‡cw¶‡K G Amyweav A‡bK †¶‡Î ~̀i nq| IUPAC m‡¤§j‡b 12 C AvB‡mv‡Uv‡ci cÖK…Z 
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f‡ii 1
12
  Ask‡K A_©vr 1.6605× 10-24 MÖvg‡K GK ÒA¨v‡UvwgK gvm BDwbUÓ (atomic mass unit) ev 

ms‡¶‡c a.m.u ejv nq| G‡K GK Wvj&UbI ejv nq| 1 amu = 1.66 × 10-24 g  
 
D`vniYÑ  
12
 C cigvYyi ¯̂v‡c‡¶ Aw·‡Rb cigvYyi Av‡cw¶K cvigvYweK fi wbY©q 

Aw·‡Rb cigvYy Av‡cw¶K fi = 
Aw·‡R‡bi 1wU cigvYyi fi

 
1

12
 × Kve©‡bi 1wU cigvYyi fi

 = 
2.656×10-23

1.6605×10-24
  = 15.995 ≅ 16.00 

 

2.2.3: Av‡cw¶K AvB‡mv‡UvwcK fi I Mo Av‡cw¶K cvigvYweK fi 

cÖK…wZ‡Z cÖvß wewfbœ †gŠj GKvwaK AvB‡mv‡Uv‡ci wgkªY| D`vinY ¯̂iƒc †K¬vwib cigvYyi D‡jøL Kiv hvq| 
35
17 Cl I 

37
17 Cl Gi kZKiv ch©vßZv h_vµ‡g 75.77 I 24.23 A_©vr  G‡`i ch©vßZvi AbycvZ 3:1| cÖ_g 

AvB‡mv‡UvcwUi Av‡cw¶K fi 35 I  wØZxqwUi 37| 

†K¬vwib cigvYyi wgkª‡Y Dcw ’̄Z AvB‡mv‡Uvc‡`i AbycvZ I Av‡cw¶K fi †_‡K †K¬vwib cigvYyi Mo 
Av‡cw¶K cvigvYweK fi wbY©q Kiv hvq| 

†K¬vwi‡bi Mo Av‡cw¶K cvigvYweK fi =  

35
17 Cl Gi fi × kZKiv ch©vßZv + 

37
17 Cl Gi fi × kZKiv ch©vßZv 

= 34.97amu × 
75.77

100
  + 36.97amu × 

24.23

100
   = 35.45 amu 

 

2.2.4: Av‡cw¶K AvYweK fi 

GKvwaK cigvYy hy³ n‡q AYy MwVZ nq| †gŠwjK c`v‡_©i AYy‡Z GKB ai‡bi cigvYy Ges †hŠwMK 
c`v‡_©i AYy‡Z wewfbœ ai‡bi cigvYy _v‡K| Kv‡RB †h me cigvYy wgwjZ n‡j AYyi DrcwË nq Zv‡`i 
Av‡cw¶K f‡ii †hvMdjB AYyi Av‡cw¶K fi| 

GKwU Aw·‡Rb AYy‡Z 2wU Aw·‡Rb cigvYy _v‡K| Kv‡RB- 
Aw·‡Rb AYyi Av‡cw¶K fi  = 2× Aw·‡R‡bi Av‡cw¶K cvigvYweK fi 
 = 2×16 = 32 

wPwb, C
12
 H
22
 O
11
  Gi Av‡cw¶K AvYweK fi  = (12×12)+(1 ×22)+(16×11) 

  = 342 

cvigvYweK fi GKwU Av‡cw¶K gvb nIqvq AvYweK fiI Av‡cw¶K| ZvB 

†Kvb c`v‡_©i AvYweK fi = 
c`v‡_©i GKwU AYyi fi

 
1

12
 × Kve©‡bi 1wU cigvYyi fi
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2.2.5: AvB‡mv‡Uvc mg~‡ni ag© I e¨envi 

†Kvb GKwU †gŠ‡ji mKj AvB‡mv‡Uv‡ci ivmvqwbK ag©B GKB iKg nq| ZvB GKwU †gŠ‡ji †Kvb GKwU 
AvB‡mv‡Uv‡ci ivmvqwbK ag© Rvbv _vK‡j †gŠ‡ji Ab¨vb¨ AvB‡mv‡Uv‡ci ag©I Rvbv hvq| Z‡e f‡ii 
cv_©‡K¨i Kvi‡b wewµqvi †eM I Zvc-MwZ welqK a‡g©i mvgvb¨ cwieZ©b cwijw¶Z nq| GB cwieZ©b 
nvB‡Wªv‡R‡bi wewfbœ AvB‡mv‡Uvc hv‡`i f‡ii cwieZ©‡bi kZKiv nvi AwaK, G‡`i †¶‡ÎB †ekx †`Lv 
hvq| Ab¨vb¨ †gŠ‡ji †¶‡Î cÖvq bMb¨| 

wKQy AvB‡mv‡Uvc myw ’̄Z, wKQy Avevi †ZRwµq| †hgb Kve©‡bi ỳwU myw ’̄Z AvB‡mv‡Uvc 12 C, 13 C i‡q‡Q 

Ges GKwU †ZRwµq AvB‡mv‡Uvc 14 C i‡q‡Q| Kve©‡bi ỳÔwU myw ’̄Z AvB‡mv‡Uv‡ci g‡a¨ fvixwU A_©vr 
13
 C Dw™¢` KZ©„K mv‡jvK ms‡kølY wµqvi mgq M„nxZ nq| GB Rb¨B Ab¨vb¨ Ro c`v‡_©i Zzjbvq Dw™¢‡` 

13
 C Gi cwigvY †ekx| MvQcvjv †cvov‡bv n‡j GB 13 C Gi wKQy cwigvY wg‡_‡b Ave× nq| ZvB 

evqygÛjxq wg‡_‡bi  13 C Gi cwigvY  wbY©q K‡i wK cwigvY wg‡_b Dw™¢‡`i `n‡bi d‡j Drcbœ n‡”Q Zv 
wbY©q Kiv hvq| 

Aw·‡R‡bi ỳÔwU mvaviY AvB‡mv‡Uvc 16 O I 18 O i‡q‡Q| evqy I mgy‡ ª̀i cvwb‡Z G ỳÔwU AvB‡mv‡UvcB 

_v‡K| 16 O Gi Zzjbvq  18 O fvix e‡j mgy‡ ª̀i cvwbi wKQy wKQy AYy Ab¨vb¨ AYyi Zzjbvq fvix| cvwbi 

G ỳÔai‡Yi AYyi ev®úxfe‡bi MwZ‡Z cv_©K¨ Av‡Q e‡j eid AÂ‡ji eid Í̄‡i 18 O Gi cwigvY †ekx| 
wewfbœ eid Í̄‡i Aw·‡Rb AvB‡mv‡Uvc ỳÔwUi AbycvZ wbY©q K‡i Zzlvi hy‡Mi ’̄vqxZ¡ I c„w_ex c„‡ô ei‡di 
AveiY m¤ú‡K© mwVK avibv cvIqv hvq| 

AvB‡mv‡Uvc mg~‡ni ivmvqwbK ag© GKB; wKšÍz †fŠZ a‡g© wKQy cv_©K¨ cwijw¶Z nq| wKQy wKQy 
AvB‡mv‡Uvc †ZRw¯Œq nq| 

 

mvims‡ÿc 

● †Kvb †gŠ‡ji GKvwaK cigvYy hv‡`i cvigvYweK msL¨v GK wKšÍz fi msL¨v wfbœ Zv‡`i‡K 
AvB‡mv‡Uvc ejv nq|  

● AvB‡mv‡Uvc mg~‡n †cÖvUb I B‡jKUª‡bi msL¨v GKB _v‡K wKšÍz wbDUª‡bi msL¨v wfbœ nq| 
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cv‡VvËi g~j¨vqb 

 
eûwbev©Pbx cÖkœ 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| nvB‡Wªv‡R†bi me‡P‡q fvix AvB‡mv‡Uvc wUªwUqv‡gi fi msL¨vÑ 
 (K) 2 (L) 3 
 (M) 4 (N) 5 

2| AvB‡mv‡Uvcmg~‡n †h g~j KwYKvi msL¨v GK _v‡K †Zv n‡jvÑ 
 (K) †cÖvUb I B‡jKUªb (L) †cÖvUb I wbDUªb 
 (M) wbDUªb I B‡jKUªb (N) B‡jKUªb, †cÖvUb I wbDUªb msL¨v  

3|  12 C Av‡cw¶‡K Aw·‡R‡bi cvigvYweK fiÑ 
 (K) 15 (L) 18 
 (M) 16 (N) 15.5 

4| †K¬vwib cigvYy 
35
17 Cl I 

37
17 Cl Gi cÖK…wZ‡Z ch©vßZvi AYycvZ  

 (K) 1:2 (L) 2:1 
 (M) 1:3 (N) 3:1 

5| Dw™¢‡` Kve©‡bi †h Av‡mv‡UvcwUi †ekx cwigv‡Y _v‡K Zv n‡jvÑ 

 (K)  12 C (L)  13 C 

 (M)  14 C (N)   12 C A_ev  13 C 

 

iPbvg~jK cÖkœ 

1| AvB‡mv‡Uv‡ci msÁv wjLyb| 

2| nvB‡Wªv‡R‡bi KqwU AvB‡mv‡Uvc Av‡Q? AvB‡mv‡Uvc¸wji ˆewkó¨ ZvwjKvq wjwceä Kiæb| 

3| 12
 C †¯‹j ej‡Z Kx ey‡Sb? cvigvYweK fi cÖKv‡k GB †¯‹‡ji myweavmg~n Av‡jvPbv Kiæb| 

4| Av‡cw¶K cvigvYweK fi ej‡Z wK eySvq? D`vniYmn ms‡¶‡c Av‡jvPbv Kiæb| 

5| AvB‡mv‡Uvc mg~‡ni ag© I e¨envi Av‡jvPbv Kiæb| 
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cvV 3  †ZRw¯ŒqZv 
 

f‚wgKv 

ch©vq mviwYi †k‡li w`‡Ki †gŠj hv‡`i cvigvYweK fi 207 Gi †ekx Zviv ¯̂Zù‚Z©fv‡e wKQy iwk¥ 
wewKiY K‡i| GB †gŠj¸wj‡K †ZRw¯Œq †gŠj e‡j| GB cv‡V †ZRw¯Œq †gŠj, †ZRw¯Œq iwk¥i wewfbœ 
KYvmg~n, †ZRw¯Œq iwk¥ wewKi‡Y wbDwK¬qv‡mi cwieZ©b cÖf…wZ welq wb‡q Av‡jvPbv Kiv n‡e| 

 

D‡Ïk¨ 

G cvV †k‡l 

● †gŠjmg~‡ni †ZRw¯ŒqZv e¨vL¨v Kiv hv‡e| 
● †ZRw¯Œq †gŠjmg~n †_‡K we”QzwiZ iwk¥i ag© Ges wKQy mnR wbDwK¬qxq wewµqvi mgxKiY eY©bv Kiv 

hv‡e| 

 

2.3.1: †ZRw¯ŒqZv (Radioactivity) 
cÖK…wZ‡Z Ggb KZK¸‡jv †gŠj i‡q‡Q †h¸‡jv †_‡K ¯̂Z:ùzZ©fv‡e wKQy iwk¥ wbM©Z nq d‡j †gŠj¸‡jv 
Ab¨ †gŠ‡j cwiYZ nq| wbM©Z iwk¥¸‡jvi wb¤œ ewY©Z ˆewkó _v‡K- 

(i) G iwk¥mg~n A¯̂”Q KvP †f` Ki‡Z cv‡i| mvaviY Av‡jvK iwk¥ GUv cv‡i bv| 

(ii) G iwk¥mg~n evqy ev M¨v‡mi wfZi w`‡q MgbKv‡j Avqb Drcbœ K‡i| 

(iii) GB iwk¥mg~n AÜKv‡i ivLv d‡UvMÖvwdK †cø‡Ui Dci `vM KvU‡Z cv‡i| 

mvaviYZ: fvix †gŠj hv‡`i cvigvYweK fi 207 Gi †ekx ZvivB G ai‡bi ˆewk‡ó¨i AwaKvix nq| 

Dc‡i ewY©Z ˆewk‡ó¨i AwaKvix iwk¥‡K †ZRw®Œq iwk¥ ejv nq| †h mKj †gŠj G ai‡bi iwk¥ wbM©Z K‡i 
Zv‡`i‡K †ZRw¯Œq (radioactive) †gŠj ejv nq| †gŠ‡ji ¯̂Z:ù‚Z© ¶‡qi gva¨‡g †ZRw¯Œq iwk¥ wewKi‡Yi 
ˆewkó¨‡K †ZRw¯ŒqZv ejv nq| ch©vq mviwY‡Z 

82
 Pb Gi cieZ©x †gŠjmg~n we‡kl K‡i 

86
 Rn †_‡K ïiæ 

K‡i ch©vq mviwYi †k‡li w`‡Ki me †gŠj Ges Zv‡`i †hŠMmm~n †ZRw¯Œq| A‡c¶vK…Z Kg cvigvYweK 

fi wewkó wKQy †gŠ‡ji †Kvb †Kvb AvB‡mv‡Uvc †hgb 14 C, 60 Co BZ¨vw`i †ZRw¯ŒqZv i‡q‡Q| 

1895 m‡b i›U‡Rb (Rontgen) G·‡i Avwe®‹vi Kivi Aíw`‡bi g‡a¨ 1896 m‡b divmx c`v_©we` 
†eK‡ij me© cÖ_g †ZRw¯ŒqZv Avwe®‹vi K‡ib| 

†ZRw¯Œq †gŠjmg~n †_‡K wZb ai‡bi iwk¥ wbM©Z nq: 

i) Avjdv (α) iwk¥ ev KYv: Avjdv iwk¥ Avjdv KwYKv mn‡hv‡M MwVZ| Giv ỳB abvZœK PvR© (+2) 

Ges 4 fi wewkó wnwjqvg wbDwK¬qvm 
4
2 He| G‡`i AvqwbKiY ¶gZv †ek Zxeª n‡jI †Kvb wKQy 

†f` K‡i hvevi ¶gZv A‡bK Kg| 



  imvqb 

BDwbU `yB   c„ôv ◗ 47 

ii) weUv (β) iwk¥: weUv iwk¥ ª̀æZ MwZm¤úbœ B‡jKUªb| GB iwk¥ FYvZœK PvR© wewkó| weUv iwk¥i †f` 
Kivi ¶gZv Avjdv iwk¥i Zzjbvq A‡bK †ekx n‡jI AvqwbKiY ¶gZv Kg| 

iii) Mvgv (γ) iwk¥: Mvgv iwk¥ AwZ¶y ª̀ Zi½ ˆ`‡N©¨i Zwor Py¤̂Kxq iwkœ G iwk¥i †Kvb PvR© I fi †bB| 
GB iwk¥i e Í̄y‡f` K‡i hvevi ¶gZv me‡P‡q †ekx| 

ZvwjKv- 2.2: †ZRw¯Œq iwk¥i ˆewkó¨mg~n 

iwk¥/KYv Av‡cw¶K PvR© Av‡cw¶K fi †f`b ¶gZv 

α−iwk¥ +2 4 GKK 1 ¸Y 

β−iwk¥ -1 1

1834
  GKK 1,000 ¸Y 

γ−iwk¥ 0 0 10,000 ¸Y 

†ZRw¯Œq †gŠjmg~‡ni ¯̂Z:ù~Z© wefvR‡bi d‡j cici KZK¸‡jv †ZRw¯Œq AvB‡mv‡Uvc ˆZixi gva¨‡g 
†ZRw¯Œq wmwiR MwVZ nq| G ai‡bi PviwU †ZRw¯Œq wmwiR i‡q‡Q| G¸wj n‡jvÑ 
1| BD‡iwbqvg wmwiR 
2| Gw±wbqvg wmwiR 
3| †_vwiqvg wmwiR 
4| †bcPywbqvg wmwiR 
G‡`i g‡a¨ 1g wZbwU cÖvK…wZK †ZRw¯Œq wmwiR Ges 4_©wU K…wÎg †ZRw¯Œq wmwiR| 
 

2.3.2: †ZRw¯ŒqZv GKwU wbDK¬xq wewµqv 
†ZRw¯ŒqZv GKwU wbDK¬xq cÖwµqv| †gŠ‡ji ¯̂Z:ù‚Z© wefvR‡bi d‡j †h †ZRw¯Œq iwk¥ wbM©Z nq Zv 
wbDwK¬qvm †_‡KB †ei nq| Avjdv KwYKv bv‡g †h †ZRw¯Œq wewKiY N‡U Zv abvZœK PvR© wewkó| ZvB GB 
wewKiY Aek¨B cigvYyi †K› ª̀ ev wbDwK¬qvm †hLv‡b †gŠ‡ji mg Í̄ abvZœK PvR© †K› ª̀xf‚Z _v‡K †mLvb 
†_‡KB N‡U| †ZRw¯ŒqZv c`v‡_©i †fŠZ I ivmvqwbK a‡g©i Dci wbf©ikxj bq| †ZRw¯Œq wewKi‡Yi d‡j 
wbDwK¬qv‡mi wefvRb N‡U Ges GK †gŠj Ab¨ †gŠ‡j iƒcvšÍwiZ nq| †ZRw¯ŒqZv GKwU cÖjw¤̂Z cÖwµqv 
Ab¨w`‡K ivmvqwbK cÖwµqv mvaviYZ Zvr¶wYK I ¯̂í †gqvw` cÖwµqv| †ZRw¯ŒqZv GKwU wbDK¬xq ag© ev 
cÖwµqv e‡jB GwU mvaviY ivmvqwbK ms‡hv‡Mi bxwZgvjvi AvIZvq c‡obv| G QvovI †ZRw®Œq c`v‡_©i 
mwµqZv Gi cwigv‡Yi mgvbycvwZK| 
 

2.3.3: †ZRw¯Œq wewKiY I wbDK¬xq cwieZ©b 
†ZRw¯Œq wewKi‡Yi d‡j wbDwK¬qv‡mi wefvRb N‡U| G‡Z GK †gŠj Ab¨ †gŠ‡j cwiewZ©Z nq| Dc‡ii 
ZvwjKvq Dc ’̄vwcZ wZb ai‡bi †ZRw¯Œq iwk¥ wewKi‡Yi d‡j wbDwK¬qv‡mi wK cwieZ©b N‡U Zv wb‡P 
D‡jøL Kiv n‡jv: 
 

Avjdv iwk¥ wewKiY: †Kvb cigvYy †_‡K GKwU Avjdv KwYKv wbM©Z n‡j †h bZzb cigvYyi m„wó nq Zvi 
fi msL¨v g~j cigvYy †_‡K Pvi Kg n‡e Ges cvigvYweK msL¨v ev †cÖvUb msL¨v ỳB Kg n‡e|  
†hgb, BD‡iwbqvg cigvYy †_‡K α-iwk¥ wewKi‡Yi d‡j †_vwiqvg- cigvYy m„wó nq| 

  
238
92  U → 

234
90   Th + 

4
2 He 
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weUv iwk¥ wewKiY: †Kvb wbDwK¬qvm †_‡K GKwU weUv KwYKv (B‡jKUªb KwYKv) wewKi‡Yi d‡j abvZœK 
PvR© 1 e„w× cvq A_©vr cvigvYweK msL¨v GK GKK e„w× cvq| G †¶‡Î fimsL¨vi †Kvb cwieZ©b N‡Ubv| 
weUv iwk¥ wewKi‡Yi d‡j †iwWqvg GKB fi wewkó Gw±wbqv‡g cwiYZ nq| 

  
228
88  Ra  → 

228
89   Ac + 

0
-1 β 

 

GLv‡b cÖkœ n‡Z cv‡i, β−iwk¥ wewKwiZ wKfv‡e fi msL¨v mgvb _v‡K A_P cvigvYweK msL¨v GK e„w× 
cÖvq? cÖK…Zc‡¶ β−iwk¥ wewKi‡Yi d‡j wbDwK¬qv‡mi wbDUªb †cÖvU‡b cwiYZ nq| d‡j †cÖvU‡bi msL¨v ev 
cvigvYweK msL¨v e„w× cvq, wKšÍz †cÖvUb I wbDUª‡bi †hvMdj A_©vr fi msL¨v mgvb _v‡K| 

  n → p + 
0
-  β 

Mvgv iwk¥ wewKiY: γ−iwk¥ nj we ỳ¨r Py¤̂Kxq Zi½| Mvgv iwk¥ wewKi‡Yi d‡j †gŠ‡ji wbDwK¬qv‡mi †Kvb 
cwieZ©b N‡U bv| γ− iwk¥ wewKi‡Yi d‡j wbDwK¬qvm GKwU D”P kw³ Í̄i †_‡K wb¤œ kw³ Í̄‡i Mgb K‡i| 
wbM©Z γ−iwk¥i K¤úvsK kw³ Í̄iØ‡qi cv_©‡K¨i mgvbycvwZK nq| γ−iwk¥i †Kvb fi ev PvR© †bB| ZvB G 
†ZRw¯Œq ik¥x wewKi‡Y †gŠ‡ji cwieZ©b N‡U bv| 

 

2.3.4: wbDwK¬qvi wewµqv 

hLb GKwU wbDwK¬qvm Ab¨ GKwU D”P kw³m¤úbœ †QvU wbDwK¬qvm ev †dvU‡bi mv‡_ AZ¨šÍ ª̀æZ MwZ‡Z 
(10-12 †m‡KÛ) wewµqv K‡i ZLb GK ev GKvwaK wbDwK¬qvm I Ab¨ KwYKv Drcbœ nq| Gfv‡e 
wbDwK¬qv‡mi cwieZ©b‡K wbDwK¬qvi wewµqv ejv nq| 

D`vniY: 1919 m‡b iv`vi‡dvW© KZ©„K cwiPvwjZ cÖ_g wbDwK¬qvi wewµqvwU n‡jv: 

  
14
7   N        +      

 4
2  He           →       

17
8  O       +      

1
1  H 

 bvB‡Uªv‡Rb     Avjdv KYv           Aw·‡Rb-17      †cÖvUb 

GB wewµqvq Avjdv KwYKvi AvNv‡Z bvB‡Uªv‡Rb wbDwK¬qvm Aw·‡R‡bi GKwU AvB‡mv‡Uv‡c cwiYZ nq 
Ges GKB mv‡_ †cÖvUb Drcbœ nq| 

 
ivmvqwbK wewµqvi mv‡_ wbDwK¬qvi wewµqvi cv_©K¨ 

ivmvqwbK wewµqvq wewµqK c`v_©mg~‡ni cigvYyi ewn: Í̄‡ii B‡jKUªb web¨v‡mi cwieZ©‡bi d‡j abvZœK 
ev FbvZœK Avqb wKsev B‡jKUªb fvMvfvwMi gva¨‡g AvqwbK mgZv m„wó nq| G cÖwµqvq †Kvb bZyb 
cigvYyi m„wó nq bv| wKšÍz wbDwK¬qvi wewµqvq bZyb cigvYy m„wó nq|  

 
wbDwK¬qvi wewµqvi †kªYx wefvM 

wbDwK¬qvi wewµqv ỳÔai‡bi| h_v- 

(1) wbDwK¬qvi ms‡hvRb ev wbDwK¬q wdDkvb 
(2) wbDwK¬qvi wefvRb ev wbDwK¬q wdkvb 
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wbDwK¬qvi ms‡hvRb ev wdDkvb 

G ai‡bi wbDwK¬qvi wewµqvq ỳB ev Z‡ZvwaK wbDwK¬qvm hy³ n‡q GKwU bZyb wbDwK¬qvm MVb K‡i Ges 
GB cÖwµqv wecyj cwigvY kw³i wbM©Z nq| nvB‡Wªv‡Rb †evgv cÖ Í̄zwZi Rb¨ wb¤œwjwLZ wbDwK¬qvi ms‡hvRb 
wewµqvmg~n e¨eüZ nq| 

  
2
1  H +

 3
1  H   → 

4
2 He +  

1
0  n 

  
3
1  H +

 3
1  H   → 

4
2 He +2  

1
0  n 

  
7
3  Li +

 2
1  H   → 2 

4
2 He + 

1
0  n 

†mŠi kw³ Drcv`‡b m~‡h©¨ msNwUZ wewµqv mg~‡ni g‡a¨ wb‡Pi wbDwK¬qvi wdDkb wewµqvwU Ab¨Zg 

 4 
1
1 H   → 

4
2 He + 2

0
1
  e + γ 

 
wbDwK¬qvi wefvRb ev wdkvb 

GB cÖwµqvq ª̀æZ MwZkxj D”P kw³ m¤úbœ †Kvb KwYKvi AvNv‡Z GKwU eo wbDwK¬qvm †f‡½ KvQvKvwQ fi 
wewkó GKvwaK †QvU wbDwK¬qv‡m cwiYZ nq Ges †mB mv‡_ cÖPyi kw³ wbM©Z nq| G wewµqvi mvnv‡h¨ 
cvigvYweK Pyjøx‡Z BD‡iwbqv‡gi wbqwš¿Z wdkvb NwU‡q kw³ Drcbœ Kiv nq| 

 
235
92   U  + 

1
0  n    → 

92
36 Kr  + 

141
56  Ba + 3 

1
0  n + wecyj kw³ (200Mev ) 

 

 

mvims‡ÿc 

● †Kvb †gŠ‡ji ¯̂Z:ù‚Z© fvsM‡bi gva¨‡g †ZRw¯Œq iwk¥ wewKi‡Yi ˆewkó¨‡K †ZRw¯ŒqZv ejv nq| 
†ZRw¯Œq †gŠjmg~n †_‡K Avjdv, weUv I Mvgv, GB wZb ai‡bi †ZRw¯Œq iwk¥ wewKwiZ n‡Z cv‡i| 
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cv‡VvËi g~j¨vqb 

 
eûwbe©vPbx cÖkœ 

mwVK DË†ii cv‡k wUK wPý (√) w`b| 

1| Avjdv KwYKvi PvR© I fi h_vµ‡g 
 (K) +1 PvR© I 2 fi (L) +2 PvR© I 2 fi 
 (M) +2 PvR© I 3 fi (N) +2 PvR© I 4 fi 

2| cÖvK…wZK †ZRw¯Œq wmwi‡Ri msL¨v 
 (K) 2 (L) 3 
 (M) 4 (N) 5 

3| †ZRw¯ŒqZv GKwU 
 (K) ivmvqwbK wewµqv (L) †fŠZ wewµqv 
 (M) wbDwK¬q wewµqv (N) Rxe-ivmvqwbK wewµqv 

4| 
2
1  H  + 

3
1  H → 

4
2 He + 

1
0  n wewµqvwU 

 (K) wbDwK¬qvi wdDkvb (L) wbDwK¬qvi wdkvb 
 (M) ivmvqwbK wewµqv (N) Zvc-ivmvqwbK wewµqv| 

5| wbDwK¬qvi wdkvb cÖwµqvq wecyj cwigvY kw³ 
 (K) wbM©Z nq (L) †kvwlZ nq 
 (M) kw³i cwieZ©b N‡Ubv (N) AcPq nq| 
 

iPbvg~jK cÖkœ 

1| †ZRw®ŒqZv wK? †ZRw®ŒqZvi d‡j †h mKj iwkœ wbM©Z nq Zv‡`i bvg, mvs‡KwZK wPý Ges 
 ˆewkó¨ D‡jøL Kiæb| 

2| α- iwk¥, β− iwk¥ Ges γ− iwk¥i eY©bv w`b| 

3| †ZRw®Œq wmwiR Kq cÖKvi I wK wK? 

4| wbDwK¬qvi wewµqv KZ cÖKvi I wK wK? ms‡¶‡c G‡`i eY©bv w`b| 

5| wbDwK¬qvi wewµqv Ges ivmvqwbK wewµqvi cv_©K¨ D‡jøL Kiæb| 
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cvV 4  †Kvqv›Uvg msL¨v 
 
f‚wgKv: 

†ev‡ii g‡Wj GK B‡jKUªb wewkó nvB‡Wªv‡Rb cigvYyi MVb cÖK…wZ I cigvYy eY©vjx mdjfv‡e eY©bv I 
e¨vL¨v Ki‡Z cvi‡jI GKvwaK B‡jKUªb wewkó cigvYyi B‡jKUªb web¨vm mwVKfv‡e eY©bv Ki‡Z cv‡i bv| 
AwaK B‡jKUªb wewkó cigvYyi B‡jKUªb web¨vm wQj weÁvbx‡`i Kv‡Q GKwU eo cÖkœ| weÁvbx g¨v· cø¨vsK 
KZ©„K †Kvqv›Uvg msL¨vi AeZviYv G cÖ‡kœi A‡bKUv mgvavb w`‡q‡Q| G cv‡V †Kvqv›Uvg msL¨v m¤ú‡K© 
Av‡jvPbv Kiv n‡e|  
 
D‡Ïk¨ 

G cvV †k‡l 

● cigvYy‡Z B‡jKUª‡bi Ae ’̄v eY©bv Kiv hv‡e| 
● B‡jKUªb web¨vm msµvšÍ †Kvqv›Uvg msL¨v e¨envi Kiv hv‡e| 
● s, p I d AiweUv‡ji AvK…wZ m¤ú‡K© aviYv cvIqv hv‡e| 

 
2.4.1 †Kvqv›Uvg msL¨v (Quantum number) 

wbDwK¬qv‡mi PZzw ©̀‡K wewfbœ kw³ Í̄i ev K¶c‡_ B‡jKUªbmg~n AvewZ©Z nq| GB AveZ©b c_ e„ËvKvi, 
Dc-e„ËvKvi BZ¨vw` cÖK…wZi| Avevi B‡jKUªb wbR A‡¶i Dci Nwoi KuvUvi w`‡K ev wecixZ w`‡K 
†Nv‡i| cigvYyi †Kvb kw³ Í̄‡i B‡jKUª‡bi mwVK Ae ’̄vb, kw³ Í̄iwUi cÖK…wZ A_©vr kw³ Í̄‡ii AvKvi, 
AvK…wZ, †PŠ¤̂K †¶‡Îi cÖfv‡e B‡jKUªb K‡¶i Iwi‡q‡›Ukb Ges wbR A‡¶i Dci N~Y©‡bi w`K cÖKv‡ki 
Rb¨ †h msL¨v¸‡jv e¨eüZ nq †m¸‡jv‡KB †Kvqv›Uvg msL¨v ejv nq| 

cigvYy‡Z B‡jKUª‡bi mwVK Ae ’̄v Zz‡j aivi Rb¨ 4wU †Kvqv›Uvg msL¨v e¨eüZ nq| G¸wj n‡jvÑ 

i) cÖavb †Kvqv›Uvg msL¨v (Principal quantum number) 
ii) mnKvix ev A¨vwhgy_vj †Kvqv›Uvg msL¨v (Subsidiary or azimuthal quantum number) 
iii) †PŠ¤̂K †Kvqv›Uvg msL¨v (Magnetic quantum number) 
iv) w¯úb †Kvqv›Uvg msL¨v (Spin quantum number) 
 

cÖavb †Kvqv›Uvg msL¨v: wbDwK¬qv‡mi PZzw ©̀‡K †Kvb cÖavb kw³ Í̄i (Energy level) ev K¶ c‡_ B‡jKUªb 
AvewZ©Z nq, Zv cÖKv‡ki Rb¨ †h †Kvqv›Uvg msL¨v e¨eüZ nq Zv‡K cÖavb †Kvqv›Uvg msL¨v ejv nq| 
cÖavb †Kvqv›Uvg msL¨v K¶c‡_i AvKvi (size) cÖKvk K‡i| 

cÖavb †Kvqv›Uvg msL¨v‡K 'n' Øviv m~wPZ Kiv nq| n-Gi gvb 1, 2, 3, 4, 5, 6 BZ¨vw` n‡Z cv‡i| 

 n = 1,  1g kw³ Í̄i ev K- †kj wb‡ ©̀k K‡i| 

 n = 2,  2q kw³ Í̄i ev L- †kj wb‡ ©̀k K‡i| 

Abyiƒcfv‡e n-Gi gvb 3, 4, 5, 6, 7 h_vµ‡g 3q, 4_©, 5g, 6ó I 7g kw³ Í̄i ev M, N, O, P, Q cÖf…wZ 
†kj wb‡ ©̀k K‡i| 
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mnKvix †Kvqv›Uvg msL¨v: cigvYyi B‡jKUªb AveZ©‡bi cÖavb kw³ Í̄‡i, GK ev GKvwaK Dc-kw³ Í̄i (sub 
energry level) _v‡K| †Kvb B‡jKUªb cÖavb kw³ Í̄‡ii †Kvb Dc-kw³ Í̄‡i AvewZ©Z nq Zv cÖKv‡ki Rb¨ 
†h †Kvqv›Uvg msL¨v e¨eüZ nq, Zv‡K mnKvix †Kvqv›Uvg msL¨v e‡j| mnKvix ev A¨vwhgy_vj †Kvqv›Uvg 
msL¨v Øviv kw³ Í̄‡ii AvK…wZ (Shape) eySvq| 

mnKvix †Kvqv›Uvg msL¨v‡K 'l' Øviv wb‡ ©̀k Kiv nq Ges Gi gvb n- Gi Dci wbf©i K‡i| D‡jøL¨ †h 

AveZ©biZ B‡jKUª‡bi †KŠwYK fi‡eM mvr = l(l+1) 
 h

2π|  GLv‡b l Gi gvb 0 †_‡K (n-1) ch©šÍ n‡Z 

cv‡i| 'l' cÖavb kw³ Í̄‡i Dckw³ Í̄‡ii msL¨v wb‡ ©̀k K‡i| wb‡Pi ZvwjKvq n- Gi gv‡bi mv‡_ l-Gi gv‡bi 
m¤úK© I Dc Í̄‡iii msL¨v †`Lv‡bv n‡jv: 

ZvwjKv 2.3: cigvYy‡Z cÖavb †Kvqv›Uvg msL¨v Ges mnKvix †Kvqv›Uvg msL¨vi cvi¯úwiK m¤úK© 

n l Dc Í̄‡ii msL¨v 
1 

2 

3 

4 

 

0 

0, 1 

0, 1, 2 

0, 1, 2, 3 

1 

2 

3 

4 

l Gi gvb 0, 1, 2, 3 n‡j Dckw³ Í̄i‡K h_vµ‡g s, p, d Ges f Øviv wPwýZ Kiv nq| 

Gfv‡e 1g kw³ Í̄i ev K-†k‡j †Kej 1wU Dc Í̄i 1s _v‡K 

 2q kw³ Í̄i ev L-†k‡j 2wU Dc Í̄i 2s I 2p _v‡K 
 3q kw³ Í̄i ev M-†k‡j 3wU Dc Í̄i 3s, 3p I 3d _v‡K 
 4_© kw³ Í̄i ev N-†k‡j 4wU Dc Í̄i 4s, 4p, 4d I 4f _v‡K 

Gi c‡ii kw³ Í̄i ¸‡jv‡ZI cÖK…Zc‡¶ 4wUB A_©vr s, p, d Ges f Dc Í̄i _v‡K| 3p ej‡Z 3 Øviv cÖavb 
kw³ Í̄i Ges A¶i p Øviv Dckw³ Í̄i eySvq| 
 

†PŠ¤̂K †Kvqv›Uvg msL¨v (Magnetic quantum number): GKB kw³ wewkó wKQy AiweUv‡j  †PŠ¤̂K 
†¶‡Îi cÖfv‡e B‡jKUª‡bi kw³i wfbœZv j¶¨ Kiv qvq| GUv‡K wRg¨vb cÖfve (Zeeman effect) e‡j| 
Awe©Uv‡ji Iwi‡q‡›Ukb ev wÎ-gvwÎK w`K web¨v‡mi Kvi‡b G cÖfve †`Lv hvq| B‡jKUªb AiweUv‡ji 
wÎgvwÎK w`K web¨vm cÖKv‡ki Rb¨ †h †Kvqv›Uvg msL¨v e¨eüZ nq Zv‡KB †PŠ¤̂K †Kvqv›Uvg msL¨v ejv 
nq| 

'm' Gi mvnv‡h¨ †PŠ¤̂K †Kvqv›Uvg msL¨v wb‡ ©̀k Kiv nq| m Gi gvb 0, .±1, ±2, ......, ±l n‡Z cv‡i, A_©vr 
l Gi gv‡bi wfwË‡Z m Gi GKvwaK gvb n‡Z cv‡i| †h‡nZz †PŠ¤̂K †¶‡Îi cÖfv‡e B‡jKUªb AiweUv‡ji 
wewfbœ w`K-web¨vm N‡U ZvB m Gi gvb Dckw³ Í̄‡i Awe©Uv‡ji msL¨v wb‡ ©̀k K‡i| s Dckw³ Í̄‡i GKwU 
gvÎ AiweUvj| wKšÍz p Dc-kw³ Í̄‡i wZbwU, d Dc-kw³ Í̄‡i cuvPwU Ges f Dc-kw³ Í̄‡i mvZwU mgkw³ 
m¤úbœ AiweUvj i‡q‡Q| 
 

w¯úb †Kvqv›Uvg (Spin quantum) msL¨v: B‡jKUªb wbR A‡¶i Dci Nwoi KuvUvi w`‡K A_ev wecixZ 
w`‡K Nyi‡Z Nyi‡Z wbDwK¬qv‡mi Pviw`K AvewZ©Z nq| wbR A‡¶i mv‡c‡¶ B‡jKUª‡bi N~Y©‡bi w`K 
wb‡ ©̀kbvKvix †Kvqv›Uvg msL¨v‡K w¯úb †Kvqv›Uvg msL¨v ejv nq| GB msL¨v S Øviv wb‡ ©̀k Kiv nq| S Gi 
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gvb + 1
2
  I - 1

2
  G ỳB ai‡bi n‡Z cv‡i| Ô+Õ Nwoi KuvUvi N~Y©‡bi wecixZ w`‡K Ô-Õ Nwoi KvUvi N~Y©‡bi 

w`‡K Ô+Õ N~Y©b ev w¯úb eySvq| 

wb‡Pi ZvwjKvq 4wU †Kvqv›Uvg msL¨vi Rb¨ wewfbœ kw³ Í̄‡i m¤¢ve¨ B‡jKUªb msL¨v †`Lv‡bv n‡jvt 

 
mviwY-2.4 : †Kvqv›Uvg msL¨vi wfwË‡Z wewfbœ kw³ Í̄‡i web¨vwmZ B‡jKUªb msL¨v 

cÖavb 
†Kvqv›Uvg 
msL¨v 

n 

mnKvix †Kvqv›Uvg 
msL¨v 

l 

(Dc¯Íi) 

†PŠ¤̂K 
†Kvqv›Uvg 

msL¨v 
m 

w¯úb †Kvqv›Uvg msL¨v 

s 

AiweUvj 
msL¨v 

AiweUv‡j ev 
Dc¯Í‡i 

B‡j±ªb msL¨v 

cÖavb 
kw³¯Í‡i 
B‡j±ªb 
msL¨v 

1 0 (1s) 0 + 
1

2
  ,- 

1

2
  1 2 2 

2 

0 (2s)  
0 

+ 
1

2
   

- 
1

2
  

 
1 

 
2 

8 
 

 

1 (2p) 

+1 

0 

-1 

+ 
1

2
    ,  - 

1

2
  

+ 
1

2
    ,  - 

1

2
  

+ 
1

2
    ,  - 

1

2
  

 
 
3 

 
 
6 

3 

0(3s) 0 + 
1

2
    ,  - 

1

2
  1 2 

18 

 
 

1(3p) 

+1 

0 

-1 

+ 
1

2
    ,  - 

1

2
  

+ 
1

2
    ,  - 

1

2
  

+ 
1

2
    ,  - 

1

2
  

 
 
3 

 
 
6 

 
 
 
 

2(3d) 

+2 

+1 

0 

-1 

-2 

+ 
1

2
    , - 

1

2
  

+ 
1

2
   ,  - 

1

2
  

+ 
1

2
   ,  - 

1

2
  

+ 
1

2
  - 

1

2
  

+ 
1

2
 , - 

1

2
  

 
 
 
 
5 

 
 
 
 
10 

 0(4s) 0 + 
1

2
 , - 

1

2
  1 2  

 
 
 

 
4 

 
 

1(4p) 

+1 

0 

-1 

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

3 6 
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2(4d) 

+2 

+1 

0 

-1 

-2 

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

5 10 

 
 
 
 
 
 
 
 
32 

 

 
 
 
 
 

3(4f) 

+3 

+2 

+1 

0 

-1 

-2 

-3 

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

+ 
1

2
 , - 

1

2
  

7 14 

 

 

2.4.2: AiweU I AiweUvj 

AiweU: Av‡MB ejv n‡q‡Q †h wbDwK¬qv‡mi Pviw`‡K KZ¸‡jv wbw ©̀ó K¶ c‡_ B‡jKUªb AveZ©b K‡i| 
G‡`i‡K cÖavb kw³ Í̄i ev †kj (Energy level or Shell) e‡j| cÖavb kw³ Í̄iB AiweU bv‡g cwiwPZ| 

wbDwK¬qv‡mi me‡P‡q Kv‡Qi AiweU 1g kw³ Í̄i ev K-†kj| Gi AvKvi me‡P‡q †QvU| cieZ©x AiweU 2q 
kw³ Í̄i ev L-†kj| Gi AvKvi 1g Aiwe‡Ui †P‡q eo| Gfv‡e wbDwK¬qvm †_‡K hZ ~̀‡i hvIqv hvq 
Aiwe‡Ui AvKviI ZZ eo n‡Z _v‡K| 

AiweUvj: †Kvqv›Uvg †gKvwbK&m n‡Z cÖvß Z_¨ Abyhvqx wewfbœ 
kw³ Í̄‡i B‡jKUªb mg~‡ni Ae ’̄v‡bi Rb¨ KZ¸‡jv m¤¢ve¨ GjvKv 
_v‡K| wbDwK¬qv‡mi Pvicv‡k B‡jKUª‡bi Ae ’̄v‡bi m¤¢ve¨ GjvKv 
B‡jKUªb †gNejvq Øviv cÖKvk Kiv nq| †h me GjvKvq 
B‡jKUª‡bi Ae ’̄v‡bi m¤¢vebv †ekx †m me GjvKvq B‡jKUªb †gN 
ej‡qi NbZ¡ me‡P‡q †ekx nq| B‡jKUªb †gN-ej‡qi me©vwaK 
NbZ¡ wewkó AÂj‡KB AiweUvj ejv nq|  

wPÎ 2.4: s-AiweUvj 

s-Dc Í̄‡ii B‡jKUªb Ae ’̄v‡bi me‡P‡q m¤¢ve¨ AÂj‡K s AiweUvj ejv nq| s-AiweUv‡ji AvK…wZ 
†MvjvKvi, wÎgvwÎK, A‡bKUv dzUe‡ji gZ| mKj s-AiweUvj GKB ai‡bi nq Ges GB AiweUv‡j 
me©vwaK 2wU B‡jKUªb _vK‡Z cv‡i| 
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p-AiweUv‡ji AvKvi Wv‡¤̂‡ji gZ| w`Kw ’̄wZ Abyhvqx GB 
AiweUvj p

x
  , p

y
  Ges p

z
  nq| G¸‡jv x, y, I z  A¶ eivei 

web¨ Í̄| p-AiweUv‡j Wv‡¤̂j Ask ỳBwU †K› ª̀ ev wbDwK¬qv‡mi 
wecixZ w`‡K Aew ’̄Z p

x
 , p

y
  I p

z
  AiweUvj me©vwaK 2wU K‡i 

B‡jKUªb aviY K‡i A_©vr p AiweUvjmg~‡n me©vwaK 6wU 
B‡jKUªb _vK‡Z cv‡i| 

2.6 bs wP‡Î s, p, d wewfbœ AiweUv‡ji wÎgvwÎK MVb KvVv‡gv 
†`Lv‡bv nj| 

 

wPÎ 2.5: p-AiweUv‡ji AvK…wZ 

 

 

wPÎ 2.6: 1s, 2p  I 3d AiweUvj 
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cv‡VvËi g~j¨vqb 

 

eûwbe©vPbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| 4_© kw³ Í̄‡i Dc Í̄‡ii msL¨v 
 (K) 2wU (L) 4wU 
 (M) 3wU (N) 0wU 

2| mnKvix †Kvqv›Uvg msL¨vi gvb 2 n‡j AiweUv‡ji msL¨v n‡e 
 (K) 2 (L) 3 
 (M) 4 (N) 5 

3| B‡jKUªb †gN-ej‡qi me©vwaK NbZ¡ wewkó B‡jKUªb Ae ’̄v‡bi AÂj‡K e‡j 
 (K) kw³ Í̄i (L) Dckw³ Í̄i 
 (M) AiweUvj (N) A¶ 

4| 1d AiweUv‡j me©vwaK B‡jKUªb _vK‡Z cv‡i| 
 (K) 2wU (L) 10wU 
 (M) 6wU (N) G ai‡bi AiweUvj †bB e‡j, 0wU 

5| 6p AiweUv‡j me©vwaK B‡jKUªb _vK‡Z cv‡i| 
 (K) 2wU (L) 12wU 
 (M) 6wU (N) 10wU  

 

iPbvg~jK cÖkœ 

1| †Kvqv›Uvg msL¨v Kv‡K e‡j? †Kvqv›Uvg msL¨v KqwU? wewfbœ †Kvqv›Uvg msL¨vi bvg I ms‡KZ 
wjLyb| 

2| cÖavb †Kvqv›Uvg msL¨v ms‡¶‡c eY©bv Kiæb| 
3| mnKvix †Kvqv›Uvg msL¨vi Avi GKwU bvg Av‡Q| †mwU wK? mnKvix †Kvqv›Uvg msL¨v Øviv wK eySvq? 

cÖavb †Kvqv›Uvg msL¨vi mv‡_ mnKvix †Kvqv›Uvg msL¨vi m¤úK© D‡jøL Kiæb| 
4| wR-g¨vb cÖfve wK? GUv wK Kvi‡b †`Lv hvq? B‡jKUªb AiweUv‡ji wK cÖKv‡ki Rb¨ ‡PŠ¤̂K 

†Kvqv›Uvg e¨envi Kiv nq? mnKvix †Kvqv›Uvg msL¨vi gv‡bi mv‡_ †PŠ¤̂K †Kvqv›Uvg msL¨vi gv‡bi 
m¤úK© D‡jøL Kiæb| 

5| w¯úb †Kvqv›Uvg msL¨v wK wb‡ ©̀k K‡i? w¯úb †Kvqv›Uvg msL¨vi Dci wUKv wjLyb| 
6| AiweU I AiweUvj ej‡Z wK eySvq? ms‡¶‡c Av‡jvPbv Kiæb| 
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cvV 5  cvDwji eR©bbxwZ I B‡jKUªb web¨vm 
Pauli exclusion principle and electron arrangement 

 

f‚wgKv  

†h mKj bxwZgvjvi Dci wfwË K‡i wewfbœ cigvYymg~‡ni B‡jKUªb web¨vm Kiv nq, Zv‡`i g‡a¨ cvDwji 
eR©b bxwZ Ab¨Zg| GB cv‡V cvDwji eR©bbxwZmn B‡jKUªb web¨v‡mi wewfbœw`K wb‡q Av‡jvPbv Kiv 
n‡e| 

  

D‡Ïk¨ 

G cvV †k‡l 
● cvDwji eR©bbxwZ e¨envi K‡i cigvYyi B‡jKUªb web¨vm eY©bv Kiv hv‡e| 
● †gŠjmg~‡ni B‡jKUªb web¨vm 1s, 2s BZ¨vw` wPý Øviv Ges e· c×wZ‡Z eY©bv Kiv hv‡e| 
 

2.5.1: cvDwji eR©bbxwZ 

weÁvbx cvDwj 1925 m‡b cigvYyi wewfbœ kw³ Í̄‡i B‡jKUªb web¨v‡m 4wU †Kvqv›Uvg msL¨vi f‚wgKv m¤ú‡K© 
GKwU bxwZ Dc ’̄vcb K‡ib- hv cvDwji eR©bbxwZ bv‡g mgvwaK cwiwPZ| 

bxwZwU wb¤œiƒc- 

GKB cigvYyi ỳÔwU B‡jKUª‡bi PviwU †Kvqv›Uvg msL¨vi gvb KLbB GKB ev mgvb n‡Z cv‡ibv| 

GB bxwZ Abymv‡i GKB cigvYyi ỳÔwU B‡jKUª‡bi 3wU †Kvqv›Uvg msL¨vi gvb mgvb n‡j 4_© †Kvqv›Uvg 
msL¨vi gvb Aek¨B wfbœ n‡Z n‡e| G Rb¨B ỳÔwU B‡jKUª‡bi w¯úb wecixZ bv n‡j GKB mg‡q GKB 
AiweUv‡j Ae ’̄vb Ki‡Z cv‡i bv| 

 

5 B‡jKUªb wewkó B cigvYyi K_v aiv hvK- 
 n l m s 

1g B‡jKUª‡bi Rb¨ 1 0 0 +
1

2
  

2q B‡jKUª‡bi Rb¨ 1 0 0 - 
1

2
  

3q B‡jKUª‡bi Rb¨ 2 0 0 +
1

2
  

4_© B‡jKUª‡bi Rb¨ 2 0 0 - 
1

2
  

5g B‡jKUª‡bi Rb¨ 2 1 +1 + 
1

2
  

†`Lv hv‡”Q †h GB cuvPwU B‡jKUª‡bi cÖwZwUi †¶‡Î me©vwaK 3wU †Kvqv›Uvg msL¨vi gvb mgvb n‡jI 4_© 
gvbwU wfbœ n‡”Q| 
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2.5.2: cigvYyi B‡jKUªb web¨vm 
†gŠ‡ji cvigvYweK msL¨v hZ, †gŠ‡ji cigvYy‡Z wVK ZZwU B‡jKUªb _v‡K| Avevi †Kvb kw³ Í̄‡i 
me©vwaK †h KwU B‡jKUªb _vK‡Z cv‡i Zv wb‡Pi mgxKi‡Yi mvnv‡h¨ cÖKvk Kiv hvq| 

 2n
2
  n = cÖavb †Kvqv›Uvg msL¨v ev kw³ Í̄i| 

1g kw³ Í̄‡i 2×12  = 2wU; 2q kw³¯—‡i me©vwaK 2×22  = 8wU Ges 3q kw³ Í̄‡i me©vwaK 2×32  = 18wU 
B‡jKUªb _vK‡Z cv‡i| 

B‡jKUªb web¨v‡mi KZ¸‡jv wbqg i‡q‡Q- 

1| mvaviYZ: kw³i wb¤œµg Abymv‡i B‡jKUªb wewfbœ cÖavb kw³ Í̄‡i ’̄vb MÖnY K‡i| Gfv‡e 
B‡jKUª‡bi 1g kw³ Í̄‡ii ci 2q kw³ Í̄‡i, Zvici 3q kw³ Í̄‡i cÖ‡ek Kivi K_v| ZvB kw³gvÎvi 
wePv‡i cÖavb kw³ Í̄i¸‡jvi µg n‡”Q  

      1g < 2q < 3q < 4_© < 5g < 6ô < 7g 

2| †Kvb cÖavb kw³ Í̄‡ii Dckw³ Í̄i ev AiweUvjmg~‡nI B‡jKUªb kw³i µg Abymv‡i cÖ‡ek K‡i| s 
AiweUv‡ji kw³ me‡P‡q Kg e‡j B‡jKUªb cÖ_‡gB s AiweUv‡j cÖ‡ek K‡i| GKB kw³ Í̄‡ii 
wewfbœ AiweUv‡j B‡jKUªb cÖ‡e‡ki µg wb¤œiƒc: 

      s < p < d < f 
3| GKB Dckw³ Í̄‡i, GKvwaK GKB RvZxq AiweUv‡ji †¶‡Î (†hgb wZbwU p-AiweUv‡ji †¶‡Î) 

cÖwZwU AiweUv‡ji kw³ mgvb| G Rb¨ cÖ_‡g cÖwZwU AiweUv‡jB 1wU B‡jKUªb GKgyLx w¯úb 
Abyhvqx cÖ‡ek K‡i| 3wU AiweUv‡j 3wU B‡jKUªb cÖ‡ek Kivi ci cÖvc¨Zv Abyhvqx cÖ‡Z¨KwU 
AiweUv‡j Avevi 1wU K‡i B‡jKUªb wecixZ gyLx w¯úb Abyhvqx ’̄vb †bq| AiweUv‡j B‡jKUªb 
web¨v‡mi GB bxwZ Òû‡Ûi bxwZÓ (Hunds rule) bv‡g cwiwPZ| 

 GKB AiweUv‡‡j GKB RvZxq w¯úb wewkó ỳÔwU B‡jKUªb cici cÖ‡ek K‡ibv- †Kej wecixZ 
w¯úb wewkó ỳÔwU B‡jKUªb GKB AiweUv‡j ’̄vb wb‡Z cv‡i| ZvB p AiweUvj mg~‡n B‡jKUª‡bi 
cÖ‡ek wb‡Pi µg Abymv‡i NU‡e| 

p x p y p z  p x p y p z 

 Avevi cvDwji eR©bbxwZ AbyhvqxI †Kvb AiweUv‡j me©vwaK ỳÔwU B‡jKUªb (wecixZ w¯úb wewkó) 
_vK‡Z cv‡i| 

4| B‡jKUªbmg~n mvaviYZ: wb¤œkw³i Í̄i c~iY Kivi ci µ‡g µ‡g kw³i D”Pµg Abymv‡i wewfbœ Í̄‡i 
cÖ‡ek K‡i| kw³i µgvbyhvqx avivevwnKfv‡e wewfbœ AiweUv‡j B‡jKUªb web¨v‡mi bxwZ ÔAvDdevDÕ 
(aufbau) bxwZ bv‡g cwiwPZ| ỳwU Awe©Uv‡ji g‡a¨ †hwUi cÖavb †Kvqv›Uvg msL¨v n( ) I A¨vwhgy_vj 
†Kvqv›Uvg msL¨v (l) Gi †hvMdj A_©vr n + l  Gi gvb Kg †mwUi kw³I Kg| 

 hw`I GB bxwZ me mgq mwVK B‡jKUªb web¨vm †`qbv Zey †gvUvgywU B‡jKUªb web¨v‡mi Rb¨ 
AiweUv‡ji (n+l) Gi gv‡bi Dci fi Kiv hvq| 

D`vniY¯̂iƒc 3d I 4s AiweUvj aiv hvq| 3d Gi Rb¨ (n+l) = (3+2) = 5 Ges 4s Gi Rb¨ (n+l) = 
(4+0) = 4| G gvb Abyhvqx 3d AiweUvj kw³ 4s AiweUv‡ji kw³i †P‡q †ekx| Kg kw³wewkó nIqv‡Z 
B‡jKUªb 4s AiweUvj cÖ_‡g cÖ‡ek Ki‡e| wKšÍz hw` ỳÔwU AiweUv‡ji (n+l) Gi gvb mgvb nq, †hgb 3d 

↑ ↑ ↑ 
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I 4p, Df‡qi †¶‡Î (n+l) Gi gvb 5| G †¶‡Î †h AiweUv‡ji cÖavb kw³ Í̄i A_©vr n Gi gvb Kg 
†mLv‡b Av‡M B‡jKUªb cÖ‡ek Ki‡e, ZvB 4p Gi Av‡MB 3d AiweUv‡j B‡jKUªb cÖ‡ek Ki‡e| AvDdevD 
bxwZ Abyhvqx wewfbœ kw³ Í̄‡ii AiweUvjmg~n‡K kw³e„w×i µgvbyhvqx mvwR‡q wb‡Pi †kªYxwU cvIqv hvq: 
 1s<2s<2p<3s<3p<4s<3d<4p<5s<4d<5p<6s<4f<5d<6p<7s<5f<6d<7p 

AiweUvjmg~‡ni kw³e„w×i Dc‡ii µgwU Rvbv _vK‡j †h †Kvb cigvYyi B‡jKUªb web¨vm mn‡RB †jLv 
hvq| 

wb‡P K‡qKwU cigvYyi B‡jKUªb web¨vm †`qv n‡jv| B‡jKUªb web¨v‡mi ïiæ‡Z msL¨vwU n Gi gvb, c‡ii 
A¶iwU AiweUvj Ges †k‡l A¶‡ii m~PK msL¨vwU B‡jKUª‡bi msL¨v wb‡ ©̀k K‡i| mvaviYfv‡e GKB 
ai‡bi AiweUv‡ji wewfbœ AiweUv‡j û‡Ûi bxwZ Abyhvqx B‡jKUªb web¨vm bv †`wL‡q AiweUv‡j 
mvgwMÖKfv‡e web¨vm †`Lv‡bv nq| wb‡P N I O Gi †¶‡Î mvgwMÖK B‡jKUªb web¨v‡mi mv‡_ eÜbxi †fZi 
û‡Ûi bxwZi Av‡jv‡KI B‡jKUªb web¨vm †`Lv‡bv n‡jv: 

H (1) : 1s
1
  

He (2) : 1s
2
  

Li (3) : 1s
2
    2s

1
  

Be (4) : 1s
2
   2s

2
  

B (5) : 1s
2
   2s

2
   2p

1
  

C (6) : 1s
2
   2s

2
   2p

2
  

N (7) : 1s
2
   2s

2
   2p

3
       (1s

2
2s
2
 2p

x
1
 2p

y
1
 2p

z
1
)  

O (8) : 1s
2
   2s

2
   2p

4
  (1s

2
  2s

2
  2p

x
2
 
 
2p

y
1
 
 
2p

z
1
 
) 

F (9) : 1s
2
   2s

2
   2p

5
    

Ne (10) : 1s
2
   2s

2
   2p

6
    

Na (11) : 1s
2
 2s

2
  2p

6
 3s

1
      

Cl (17) : 1s
2
 2s

2
  2p

6
 3s

2
  3p

5
         

Ar (18) : 1s
2
 2s

2
  2p

6
 3s

2
  3p

6
    

Fe (26) : 1s
2
 2s

2
  2p

6
 3s

2
  3p

6
  4s

2
  

 

d-AiweUv‡j B‡jKUªb web¨vm: d- AiweUv‡j me©vwaK 10wU B‡jKUªb _vK‡Z cv‡i| hw` †Kvb mgq c~Y©Zvi 
†P‡q 1wU B‡jKUªb Kg nq A_©vr 9wU ev Aa© c~Y©Zvi (5wU) †P‡q 1wU Kg A_©vr 4wU nq, ZLb c‡ii 
kw³ Í̄‡ii s AiweUv‡ji (ns) 1wU B‡jKUªb Gi Av‡Mi kw³ Í̄‡ii d AiweUv‡j cÖ‡ek K‡i d AiweUvjwU‡K 
c~Y© ev Aa©-c~Y© K‡i AwaKZi ’̄vqxZ¡ †`q (û‡Ûi m~Î)| Cr I Cu cigvYyi B‡jKUªb web¨vm †_‡K aviYvwU 
¯̂”Q n‡e| 

Cr(24) - 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 3d

5
 4s

1
       (1s

2
2s
2
2p
6
3s
2
3p
6
3d
4
4s
2
 Gi cwie‡Z©)  

Cu(29)-  1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 3d

10
 4s

1
     ( 1s

2
2s
2
2p
6
3s
2
3p
6
3d
9
4s
2
  Gi cwie‡Z©)  
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f-AiweUv‡j B‡jKUªb web¨vm: Ba(56) Gi 6s AiweUvj B‡jKUªb c~Y© nIqvi ci AvDdevD bxwZ Abyhvqx 
4f G B‡jKUªb cÖ‡ek Kivi K_v| wKšÍz La (57) Gi †¶‡Î c‡ii B‡jKUªbwU 4f Gi cwie‡Z© 5d †Z cÖ‡ek 
K‡i| Z‡e Ce(58) †_‡K Lu(71) ch©šÍ †gŠjmg~‡ni cigvYy‡Z B‡jKUªbmg~n G‡K G‡K 4f AiweUv‡j 
cÖ‡ek K‡i| 

Ce(58)- 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 3d

10
 4s

2
 4p

6
 4d

10
 4f

2
 5s

2
 5p

6
  6s

2
  

Lu(71)- 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 3d

10
 4s

2
 4p

6
 4d

10
 4f

14
 5s

2
 5p

6
 5d

1
 6s

2
  

 

2.5.3: e· c×wZ‡Z B‡jKUªb web¨vm: 

kw³i µg Abyhvqx wewfbœ cigvYyi B‡jKUªb web¨vm wb¤œwjwLZfv‡e e‡·i gva¨‡gI †`Lv‡bv nq| 

 

1| nvB‡Wªv‡Rb (1) -1s1  

 

 

 

2| wnwjqvg (2)- 1s2  

 

 

 

3| wbqb (10)- 1s2 2s2 2p6  

 

 

 

4| AvM©b (18)- 1s22s22p63s23p6 

 

 

 

5| AvqiY (26)-1s22s22p63s23p64s23d6 

 

 

 

1s 

2s 

2p 

1s 

2s 

2p 

E 

E 

E 
1s 

2s 

2p 

E 

1s 
2s 

2p 

3p 
3s 

E 

1s 
2s 

2p 

3d 

3s 

3p 
4s 



  imvqb 
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cv‡VvËi g~j¨vqb 
 

eûwbe©vPbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1| 4_© kw³ Í̄‡i me©vwaK B‡jKUªb _vK‡Z cv‡i 
 (K) 16wU (L) 28wU   
 (M) 32wU (N) 40 wU  

2| û‡Ûi bxwZi Av‡jv‡K bvB‡Uªv‡R‡bi mwVK B‡jKUªb web¨vm 

 (K) 1s2 2s2  2px23py
1
  2pz

0
  

 (L) 1s2 2s2  2px
1
 2py

1
  2pz

1
  

 (M) 1s2 2s2  2px
3
 3py

0
  2pz

0
  

 (N) 1s22s2 2px22py1 2pz
0
  

4| 4s, 4p, 4d, 4f, 5s I 5p GB AiweUvjmg~‡ni kw³µg Abymv‡i mvRv‡bv n‡j wb‡Pi µgwU cvIqv 
hvq: 

 (K) 4s <4p <5s <4d <5p <5f 
 (L) 4s <4p <4d <5s <5p <4f 
 (M) 4s <4p <4d <4f <5s <5p 
 (N) 4s <4p <5s <5p<4d <4f 

5| GKB cigvYyi 2wU B‡jKUªb bx‡Pi †Kvb web¨vmwU cwji eR©bbxwZ AbymiY K‡i bvÑ 

 (K) n = 1, l = 0, m = 0,  s = +
1

2
 ,  -

1

2
  

 (L) n = 1, l = 1, m = 0,  s = +
1

2
 ,  -

1

2
  

 (M) n = 1, l = 0, m = 0  s = +
1

2
 ,  + 

1

2
  

 (N) n = 1, l = 0, m = 0  s = +
1

2
 ,  -

1

2
  

 

 

iPbvg~jK/msw¶ß cÖkœ 

1| Wvj&U‡bi cigvYyev` eY©bv Kiæb| 

2| cigvYyi g~j KwYKv wK wK? wewfbœ g~j KwYKvi ˆewkó¨ wjLyb| 

3| cigvYyi MVb e¨vL¨vq iv`vi‡dv‡W©i g‡Wj eY©bv Kiæb| GB g‡W‡ji µwU¸‡jv wK wK? 

4| †ev‡ii cigvYy g‡W‡ji eY©bv w`b| 

5| Av‡cw¶K AvB‡mv‡Uvc, Av‡cw¶K cvigvYweK fi I Av‡cw¶K AvYweK fi ej‡Z wK eySvq, 
D`vniYmn Av‡jvPbv Kiæb| 
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6| AvB‡mv‡Uvcmg~‡ni ag© I e¨env‡ii msw¶ß eY©bv w`b| 

7| †ZRw¯ŒqZv ej‡Z wK eySvq? †ZRwµqZv Kq ai‡bi n‡Z cv‡i? 

8| wbDwK¬qvi wewµqv ej‡Z wK eySvq? D`vniYmn wewfbœ ai‡bi wbDwK¬qvi wewµqvi eY©bv w`b| 

9| †Kvqv›Uvg msL¨v ej‡Z wK eySvq? wewfbœ ai‡bi †Kvqv›Uvg msL¨vi eY©bv w`b| 

10| wewfbœ ai‡bi p-AiweUv‡ji AvK…wZi  wPÎmn eY©bv w`b| 

11| cvDwji eR©bbxwZi eY©bv I e¨vL¨v Kiæb| 

12| cigvYyi B‡jKUªb web¨vm m¤ú‡K© msw¶ß Av‡jvPbv Kiæb| 

 

 


