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BDwbU 1  : imvqb Ges imvqb wkÿv 

weÁvb n‡jv cÖK…wZ I cÖK…wZ‡Z NUv NUbvewj m¤úwK©Z Ávb| weÁv‡bi Ab¨Zg cÖavb GKwU kvLv imvqb | imvqb g~jZ 

c`v‡_©i MVb I ¸Yvewj Ges Gi mv‡_ kw³i m¤úK© wb‡q AbymÜvb| imvqb Avgv‡`i Rxe‡bi cÖwZwU †ÿ‡Î †hgb 

¸iæZ¡c~Y© †Zgwb weÁv‡bi Ab¨vb¨ kvLvi Rb¨I ¸iæZ¡c~Y©| we`¨vjq ch©v‡q Avgiv weÁvb I imvqb †kLvB g~jZ ỳÕwU 

j‡ÿ¨ - wkÿv_x©‡`i weÁvb mvÿiZvm¤úbœ gvbyl wn‡m‡e M‡o †Zvjv Ges fwel¨‡Z imvqb mswkøó weÁvb covi Rb¨ 

Zv‡`i wfwË kw³kvjx Kiv| G `yÕwU jÿ¨ AR©‡bi Rb¨ imvq‡bi ZË¡, Z_¨ I aviYv †kLv‡bvi cvkvcvwk wkÿv_x©‡K 

cÖ‡qvRbxq `ÿZv, „̀wófw½ I g~j¨‡eva †kLv‡bv `iKvi| G Aa¨v‡q Avgv‡`i Av‡jvP¨ welq weÁvb I imvqb Kx Ges 

Kxfv‡e KvR K‡i, weÁv‡bi Ávb I cÖwµqvi cÖK…wZ, imvq‡bi ¸iæZ¡, we`¨vj‡q weÁvb wkÿvi jÿ¨ I imvqb wkÿv Ges 

weÁvb wkÿvi jÿ¨ AR©‡b imvq‡bi Ávb, `ÿZv I g~j¨‡eva wkLb-†kLv‡bv| GB Av‡jvP¨ welqmg~n‡K wb¤œiƒ‡c 

mvRv‡bv n‡q‡QÑ  

1.1 weÁvb I imvq‡bi aviYv, imvq‡bi KvR, ¸iæZ¡ I Ab¨vb¨ weÁv‡bi mv‡_ m¤úK©  

1.2 we`¨vj‡q weÁvb wkÿvi jÿ¨  I imvqb wkÿv 

1.3 imvqb wkÿvq AbymÜvb, `ÿZv I g~j¨‡eva 

 

1.1 weÁvb I imvq‡bi aviYv, imvq‡bi KvR, ¸iæZ¡ I Ab¨vb¨ weÁv‡bi mv‡_ m¤úK©  

weÁvb Kx? 

Avcbviv weÁvb k‡ãi A_©  ej‡Z Kx ey‡S _v‡Kb? we‡kl Ávb ev we‡klvwqZ Ávb? Avcbviv wK g‡b K‡ib, Gfv‡e 

weÁvb k‡ãi A‡_©i gva¨‡g weÁvb Kx Zv †evSv hvq? beve kv‡q¯Ív Luv-Gi kvmb Avgj m¤úwK©Z ÁvbI †Zv GK ai‡bi 

we‡kl Ávb; ZvB e‡j wK G Ávb weÁvb e‡j ¯^xK…Z? G Ávb‡K †Zv Avgiv BwZnvm e‡j Rvwb|  

 

cÖK…Zc‡ÿ weÁvb n‡jv cÖK…wZ I cÖK…wZ‡Z NUv NUbvewj m¤úwK©Z Ávb|  hv cixÿv-wbixÿv n‡Z cÖvß A_ev cixÿv-

wbixÿv Øviv mgw_©Z| GwmW e„wó Kxfv‡e nq G m¤úwK©Z Ávb n‡jv weÁv‡bi Áv‡bi D`vniY| KviY GwU cÖK…wZ‡Z NUv 

†Kv‡bv NUbv m¤úwK©Z Ávb| weÁvb‡K Zv n‡j ms‡ÿ‡c Kx ejv hvq? weÁvb n‡jv cÖK…wZ I cÖvK…wZK NUbvewj m¤úwK©Z 

Ávb hv ch©‡eÿY I cixÿv †_‡K cÖvß ev cixÿv-wbixÿv Øviv mgw_©Z| A_ev Gfv‡eI ejv hvq †h, weÁvb n‡jv 

ch©‡eÿY I cixÿv-wbixÿv †_‡K cÖvß ev cixÿv-wbixÿv Øviv mgw_©Z Ávb hvi Øviv cÖK…wZ I cÖK…wZ‡Z NUv NUbvewj‡K 

†evSv hvq I e¨vL¨v Kiv hvq| 

  

cÖK…wZ I cÖvK…wZK NUbv m¤ú‡K© Ávb AR©‡bi wbw ©̀ó wKQz cÖwµqv i‡q‡Q| weÁvbxiv †h cÖwµqv AbymiY K‡i cÖK…wZ I 

cÖvK…wZK NUbv m¤ú‡K© Rv‡bb Zv‡K Avgiv •eÁvwbK AbymÜvb e‡j _vwK|  

 

weÁv‡bi Ávb I AbymÜv‡bi cÖK…wZ 

weÁvb Kx- GB wel‡qi Av‡jvPbvq Avgiv †`‡LwQ †h weÁv‡bi Ávb n‡jv cixÿvjä Ávb ev cixÿv Øviv mgw_©Z Ávb| 

A_©vr cixÿv weÁv‡bi GKwU ¸iæZ¡c~Y© Ask| Z‡e weÁvb me mgq cixÿvi Dci wbf©i K‡i bv| weÁv‡bi Ávb bvbv 

Dcv‡q cvIqv hvq| weÁv‡bi Ávb I Ávb AR©‡bi cÖwµqvi wZbwU welq MyiæZ¡c~Y©, Zv n‡jv (K) weÁv‡bi Áv‡bi wKQz 

wbw`©ó •ewkó¨ ev cÖK…wZ i‡q‡Q, (L) weÁv‡bi Ávb AR©‡b wbw ©̀ó wKQz Dcvq i‡q‡Q Ges (M) weÁv‡bi Áv‡bi 

AbymÜvbKvix •eÁvwbK‡`i GKwU KwgDwbwU i‡q‡Q hviv weÁv‡bi Áv‡bi hvPvB-evQvB I ¯^xK…wZ cÖ`vb K‡i| Avgiv 

GLb DcwiD³ wZbwU wel‡q Av‡jvPbv Ki‡ev| 
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(K)  weÁv‡bi Áv‡bi cÖK…wZ 

weÁv‡bi Áv‡bi KZK¸‡jv cÖK…wZ ev •ewkó¨ m¤ú‡K© weÁvbx, weÁvb wkÿv M‡elK,  `vk©wbK I weÁvb BwZnvmwe`MY 

GKgZ †cvlY K‡i _v‡Kb| weÁv‡bi ¸iæZ¡c~Y© K‡qKwU  ¯^iƒc ev cÖK…wZ (Nature of Science) wb‡¤œ Av‡jvPbv Kiv 

n‡jv 
 

 •eÁvwbK Áv‡bi ch©‡eÿYjä (empirical) wfwË  : imvqbmn weÁv‡bi mKj Ávb cÖK…wZRMZ ch©‡eÿ‡Yi 

gva¨‡g msM„nxZ Z_¨-cÖgv‡Yi (Empirical data and evidence) Ici wfwË K‡i cÖwZwôZ| weÁv‡bi Ávb 

KviI Kíbv ev ¯^cœ †_‡K cvIqv wKQz bq, †Kv‡bv AwfgZ bq, †Kv‡bv e¨w³ ev mË¡vi  •ZwiK…Z wb‡ ©̀kvewjI bq 

wKsev †Kv‡bv MY‡Ki fwel¨ØvYxI bq| weÁv‡bi †ewki fvM Ávb mivmwi I cy‡ivcywi cixÿY I ch©‡eÿ‡Yi 

gva¨‡g cÖvß Z_¨-cÖgv‡Yi Ici wfwË K‡i AwR©Z| †hgb Lvevi jeY‡K cvwb‡Z †gkv‡j Zv cy‡ivcywi ª̀exf~Z nq 

- GB ÁvbUzKz mivmwi ch©‡eÿYjä Z_¨ †_‡K cÖwZwôZ| weÁv‡bi wKQz Ávb cÖK…wZ ch©‡eÿY †_‡K cÖvß Z‡_¨i 

Dci c‡ivÿfv‡e wbf©i K‡i cvIqv| A_©vr G‡ÿ‡Î ch©‡eÿYjä Z_¨ c‡ivÿfv‡e weÁv‡bi Ávb‡K mg_©b K‡i| 

†hgb- c`v‡_©i MvVwbK GKK cigvYy| cigvYy‡Z FYvZ¥K Avavbhy³ B‡jKUªb i‡q‡Q| B‡jKUªb Lvwj †Pv‡L ev 

gvB‡µv‡¯‥vc w`‡q †`Lv hvq bv| wKš‧ B‡jKUª‡bi Aw Í̄Z¡ wewfbœ cixÿvjä Z_¨ †_‡K c‡ivÿfv‡e cÖwZwôZ I 

cÖgvwYZ| GKBfv‡e weeZ©bev‡`i Ávb cÖK…wZ ch©‡eÿ‡Yi gva¨‡g mivmwi cÖgvY  mv‡cÿ bq, KviY K‡qK wgwjqb 

eQi a‡i Z_¨ msMÖn Kiv m¤¢e bq| G‡ÿ‡Î wewfbœ mg‡q cÖvß Rxevk¥ we‡kølY K‡i Ges cÖK…wZ‡Z GKB ai‡bi 

Rxe ch©‡eÿY K‡i wm×v‡šÍ †cu․Qv‡bv hvq|  
 

 weÁv‡bi Ávb ch©‡eÿY I m¤¢ve¨ e¨vL¨vi (Inference) dmj : weÁvb wkÿK I wkÿv_x©‡`i Rvbv `iKvi †h, 

weÁv‡bi Ávb ch©‡eÿY I m¤¢ve¨ e¨vL¨vi `yÕwUiB dmj| ch©‡eÿY  •eÁvwbK AbymÜv‡bi  †g․wjK avc| 

ch©‡eÿY n‡jv Avgv‡`i Bw› ª̀qmg~‡n (KLbI cÖhyw³i mnvqZv wb‡q) hv aiv c‡o| Z‡e hv Avgv‡`i Bw› ª̀qmg~‡n 

aiv c‡o Zvi A_© ev KviY eyS‡Z nq|  ch©‡eÿ‡Y hv aiv c‡o Zvi m¤¢ve¨ KviY ev e¨vL¨v n‡jv m¤¢ve¨ e¨vL¨v| 

†hgb Avcwb †mvwWqvg †K¬vivBW `ªe‡Y wmjfvi bvB‡UªU `ªeY †hvM Ki‡jb| †U÷wUD‡e mv`v Aat‡ÿc coj| GwU 

Avcbvi ch©‡eÿY| wKš‧ m¤¢ve¨ e¨vL¨v ev Inference n‡jv GLv‡b wmjfvi †K¬vivBW •Zwi n‡q‡Q hv cvwb‡Z 

A`ªeYxq| d‡j Aat‡ÿc •Zwi n‡q‡Q| weÁv‡b ïay ch©‡eÿY Ki‡jB nq bv, ch©‡eÿY †_‡K GKwU m¤¢ve¨ e¨vL¨v 

•Zwi Kiv nq| cieZx©‡Z AviI cixÿv-wbixÿvi wfwË‡Z m¤¢ve¨ e¨vL¨vwU‡K wbwðZ K‡i wm×všÍ MÖnY Kiv nq| 
 

 •eÁvwbK ZË¡ I m~Î : •eÁvwbK ZË¡ I m~Î weÁv‡bi Áv‡bi ¸iæZ¡c~Y© Ask| weÁv‡bi wkÿv_x©‡`i AviI Rvbv 

`iKvi †h, •eÁvwbK ZË¡ I m~‡Îi g‡a¨ cv_©K¨ i‡q‡Q| weÁvbxiv ch©‡eÿYjä Z‡_¨i g‡a¨ wewfbœ m¤úK© I 

c¨vUvY© †Lvu‡Rb|  •eÁvwbK m~Î n‡jv ch©‡eÿY‡hvM¨ ỳwU wel‡qi g‡a¨ m¤úK© ev wbf©ikxjZv wb‡q GKwU wee„wZ| 

Aciw`‡K •eÁvwbK ZË¡ ch©‡eÿY‡hvM¨ wewfbœ welq‡K e¨vL¨v K‡i| †hgb, w¯’i ZvcgvÎvq †Kv‡bv M¨v‡mi AvqZb 

Kgv‡j Zvi Pvc ev‡o - GwU GKwU m~Î (e‡q‡ji m~Î)| KviY GwU †Kej M¨v‡mi AvqZ‡bi mv‡_ Pv‡ci m¤úK© 

wee„Z K‡i‡Q| wKš‧ †Kb AvqZb Kgv‡j Pvc ev‡o Zv e¨vL¨v K‡i †Kv‡bv GKwU ZË¡ (M¨v‡mi MwZZË¡)| Mv‡mi 

MwZZË¡ †Kej Pvc I AvqZ‡bi m¤úK© bq, Ab¨vb¨ welq †hgb Pvj©‡mi m~Î‡KI e¨vL¨v Ki‡Z cv‡i| 
 

 •eÁvwbK Áv‡bi cwieZ©bkxjZv ev cÖMwZkxjZv : •eÁvwbK Ávb AcwieZ©bxq bq; •eÁvwbK ZË¡, m~Î I Z_¨ 

bZzb Z_¨- cÖgv‡Yi wfwË‡Z cwiewZ©Z n‡Z cv‡i| bZzb cÖhyw³ I ZË¡ e¨env‡ii d‡j weÁvbxiv bZyb Z_¨ I cÖgvY 

cvb, KLbI KLbI cyi‡bv DcvË bZzb K‡i we‡kølY K‡i bZzb wm×v‡šÍ DcbxZ nb| ZvB Avgiv weÁv‡bi aviYv 

cwiewZ©Z n‡Z †`wL| Z‡e G cwieZ©b Lye Nb Nb ev mn‡R nq bv| weÁv‡bi Ávb †h‡nZz Z_¨ I cÖgv‡Yi wfwËi 

Ici cÖwZwôZ, ZvB GB Ávb Ab¨ †h †Kv‡bv ai‡bi Ávb, gZvgZ ev wek¦v‡mi †P‡q †ewk wbf©i‡hvM¨| AviI 

GKwU welq g‡b ivLv `iKvi †h, we`¨vjq ch©v‡q †hme weÁv‡bi aviYv cov‡bv nq, Zv A‡bKUv AcwieZ©bxq| 

Gme welq A‡bK cixÿv-wbixÿv ev hvPvB-evQvB‡qi ci mK‡ji Kv‡Q MÖnY‡hvM¨ n‡q‡Q|  
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(L)  •eÁvwbK cÖwµqv 

cÖK…wZ I cÖvK…wZK NUbv m¤ú‡K© Rvbvi Rb¨ weÁvbxiv wbw`©ó wKQz cÖwµqv AbymiY K‡i _v‡Kb| Avgv‡`i gv‡S GKUv 

aviYv cÖPwjZ i‡q‡Q †h, weÁv‡bi AbymÜvb gv‡bB †Kv‡bv wKQz wb‡q GKwU nvB‡cvw_wmm ev AbywgZ wm×všÍ MÖnY K‡i 

Zvici cixÿ‡Yi gva¨‡g †mB nvB‡cvw_wmmwU hvPvB Kiv nq| Avm‡j aviYvwU cy‡ivcywi wVK bq| G ai‡bi cixÿY 

weÁvb AbymÜv‡bi GKwU cÖwµqv| A‡bK •eÁvwbK AbymÜvb i‡q‡Q †hLv‡b cixÿY c×wZi `iKvi nq bv| •eÁvwbK 

AbymÜvbmg~n‡K mvaviYfv‡e wZb fv‡M fvM Kiv hvq (Lederman & Lederman, 2004)| 

 eY©bvg~jK M‡elYv c×wZ : eY©bvg~jK M‡elYv •eÁvwbK AbymÜv‡bi cÖ_g ch©v‡q n‡q _v‡K| weÁvbxiv G‡ÿ‡Î 

ch©‡eÿ‡Yi gva¨‡g GKwU •eÁvwbK cÖ‡kœi A_ev mgm¨vi mgvav‡bi Rb¨ Z_¨ msMÖn I we‡kølY K‡i _v‡Kb| 

†hgbÑ †hgb XvKv kn‡i wewµ nIqv kvKmewR‡Z Kx cwigvY †jW ev mxmv i‡q‡Q Zv Rvbvi Rb¨ wewfbœ evRvi 

†_‡K kvKmewR msMÖn K‡i †g‡c †`Lv n‡jv Zv‡Z Kx cwigvY mxmv i‡q‡Q| G ai‡bi M‡elYv eY©bvg~jK 

M‡elYv ev AbymÜvb| 
 

 mn-mv¤úwK©K M‡elYv (Co-relational research) : G ai‡bi M‡elYvq mvaviYZ `ywU PjK ev wbqvg‡Ki 

g‡a¨ m¤úK© wbY©q Kiv nq| GKwU D`vni‡Yi mvnv‡h¨ welqwU †evSv‡bv †h‡Z cv‡i| bjK‚‡ci cvwb‡Z 

Av‡m©wb‡Ki cwigv‡Yi mv‡_ Av‡m©wb‡Kvwmm †iv‡Mi m¤úK© †evSvi Rb¨ wK Kiv †h‡Z cv‡i? GKRb gvbyl‡K 

Av‡m©wbKhy³ cvwb cvb Kwi‡q †`Lv n‡e gvbylwU Av‡m©wb‡Kvwmm †iv‡M AvµvšÍ nq wK bv? bv| †hUv Kiv nq Zv 

n‡jv wewfbœ bjKz‡ci cvwb‡Z Av‡m©wbK cwigvc Kiv nq Ges H bjK‚cmg~‡ni cvwb e¨enviKvix‡`i ch©‡eÿY 

Kiv nq|  nq‡Zv †`Lv hv‡e †h, †h mKj gvby‡li Av‡m©wb‡Kvwmm †ivM n‡q‡Q Zviv †ewk Av‡m©wbKhy³ cvwb 

cvb K‡i‡Q| GiKg M‡elYv‡Z ch©‡eÿ‡Yi gva¨‡g Z_¨ msMÖn K‡i Zzjbv K‡i wm×v‡šÍ †c u․Qv‡bv n‡q‡Q; G 

ai‡bi M‡elYv mn-mv¤úwK©K M‡elYv|  
 

 cixÿY c×wZ (Experimental method) : weÁvb M‡elYvq cixÿY c×wZ GKwU ¸iƒZ¡c~Y© c×wZ| GB 

c×wZ‡Z GKRb weÁvbx †Kv‡bv •eÁvwbK M‡elYv cÖ‡kœi DËi †LvuRvi Rb¨ cÖ_‡g Rvbv/we`¨gvb Z‡_¨i 

Av‡jv‡K GKwU AbywgZ wm×všÍ MÖnY K‡ib| cieZx©‡Z wZwb †Póv K‡ib cixÿ‡Yi gva¨‡g H AbywgZ wm×všÍwU 

wVK n‡q‡Q wKbv Zv hvPvB Kiv| †Kv‡bv nvB‡cvw_wmm hvPvB Kivi Rb¨ weÁvbxiv †hwU K‡ib Zv n‡jv †Kv‡bv 

wbqvgK/PjK cwieZ©b K‡i G cwieZ©‡bi cÖfve wbY©q K‡ib| GwUB cixÿY| cixÿ‡Yi DcvË we‡kølY K‡i 

hw` †`Lv hvq †h AbywgZ wm×všÍ wVK wQj bv Zvn‡j wZwb bZzb K‡i AbywgZ wm×všÍ MÖnY K‡i Zv Avevi hvPvB 

K‡ib| KLbI KLbI weÁvbxiv AbywgZ wm×všÍ cwieZ©b bv K‡i bZzb cixÿ‡Yi gva¨‡g mgvavb †ei K‡ib| 

cixÿY c×wZ‡Z GKRb M‡elK Aek¨B evwK me PjK w¯ i †i‡L †Kv‡bv GKwU PjK cwieZ©b K‡i G 

cwieZ©‡bi cÖfve wbY©q K‡ib| Dc‡i ewY©Z ỳÕai‡bi M‡elYvi †P‡q cixÿ‡Yi g~j cv_©K¨ n‡jv eY©bvg~jK I 

mn-mv¤úwK©K M‡elYvq M‡elK †Kv‡bv wKQz cwieZ©b K‡ib bv, †Kej we`¨gvb Ae¯ v ch©‡eÿY ev cwigvc 

K‡ib; wKš‧ cixÿ‡Y M‡elK GKwU PjK cwieZ©b K‡i Zvi cÖfve  jÿ K‡ib| †hgbÑ A¨v‡gvwbqv Drcv`‡b 

ZvcgvÎvi cÖfve Kx Zv †evSvi Rb¨ GKRb M‡elK Pvc I Ab¨vb¨ PjK w¯ i †i‡L ïay ZvcgvÎv cwieZ©b K‡i 

wewfbœ ZvcgvÎvq Drcv‡`i cwigvY wbY©q K‡i †`‡Lb †h, ZvcgvÎv cwieZ©‡b Drcv‡`i cwigvY K‡g ev ev‡o 

wKbv|  

(M) •eÁvwbK KwgDwbwU I •eÁvwbK Avwe®‥v‡ii ¯^xK…wZ 

•eÁvwbK KwgDwbwU : cÖK…wZ wKsev cÖvK…wZK NUbvewj m¤ú‡K© Rvb‡Z weÁvbxiv wK GKKfv‡e KvR K‡ib bv `jMZfv‡e 

KvR K‡ib? GKKfv‡e KvR Ki‡jI GKRb weÁvbx wK A‡b¨i Kv‡Ri Ici wbf©i K‡ib? Ki‡j Kxfv‡e ev KZzUzKz 

wbf©i K‡ib? weÁv‡bi bvbv Avwe®‥v‡ii mv‡_ Avgiv e¨w³ weÁvbxi bv‡gi K_v ïb‡jI weÁv‡bi M‡elYv eZ©gv‡b †ewki 

fvM †ÿ‡ÎB `jMZfv‡e n‡q _v‡K| KLbI KLbI weÁvbx‡`i GKvwaK `j GKwU wbw ©̀ó mgm¨v wb‡q KvR K‡ib| 

Avevi †Kv‡bv †Kv‡bv weÁvbx GKKfv‡e KvR Ki‡jI wZwb Ab¨ weÁvbx‡`i M‡elYvjä Ávb e¨envi K‡i AMÖmi nb| 

A_©vr weÁvbxiv  eZ©gv‡b G‡K Ac‡ii Dc‡i wbf©i K‡iB •eÁvwbK M‡elYv‡K GwM‡q †bb| G‡K Ac‡ii mn‡hvwMZvi 

Dci eZ©gv‡b •eÁvwbK Kv‡Ri mdjZv wbf©i K‡i| 
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•eÁvwbK Avwe®‥v‡ii ¯^xK…wZ : GKRb ev GK`j weÁvbx •eÁvwbK AbymÜvb †_‡K bZzb Ávb Avwe®‥vi Ki‡j mv‡_ 

mv‡_B Zv •eÁvwbK mgv‡R ev KwgDwbwU‡Z ¯^xK…Z ev M„nxZ n‡q hvq bv| Ab¨vb¨ weÁvbxiv bZzb ÁvbwU‡K wbixÿv K‡i 

†`‡Lb| †`‡Lb †h, bZzb ÁvbwU h_vh_ cÖwµqv AbymiY K‡i AwR©Z n‡q‡Q wKbv, bZzb ÁvbwUi c‡ÿ h‡_ó cÖgvY Av‡Q 

wKbv, •eÁvwbK AbymÜvbwUi djvd‡ji cybive„wË NUv‡bv hvq wKbv| •eÁvwbK mgvR hLb wbwðZ nb †h, weÁv‡bi bZzb 

ÁvbwU h_vh_ weÁvbm¤§Z cÖwµqvq n‡q‡Q, GwUi h‡_ó cixÿvjä wfwË i‡q‡Q ZLb bZzb ÁvbwU ¯̂xK…wZ jvf K‡i|  

 

imvqb I imvq‡bi KvR 

cÖK…wZ I cÖvK…wZK NUbv m¤úwK©Z Ávb‡K Avgiv bvbv kvLvq fvM Ki‡Z cvwi| mvaviYfv‡e weÁvb‡K eo `yÕwU fv‡M fvM 

Kiv nq - RxeweÁvb I †f․ZweÁvb| cÖK…wZ‡Z hv wKQz Av‡Q Zv‡`i †gvUv `v‡M ỳÕwU fv‡M fvM Kiv nq - Rxe I Ro| 

mnRfv‡e ejv hvq - Rxe m¤úwK©Z Ávb n‡jv RxeweÁvb; cÿvšÍ‡i, Ro m¤úwK©Z Ávb n‡jv †f․ZweÁvb| Z‡e †`Lv 

hvq, RxeweÁvb Rx‡ei cvkvcvwk Ro c`v_© wb‡qI KvR K‡i Avevi †f․ZweÁvb Rxe‡`i m¤ú‡K©I AbymÜvb K‡i| 

†f․ZweÁv‡bi GKwU kvLv imvqb| imvqb g~jZ c`v‡_©i MVb I ¸Yvewj Ges Gi mv‡_ kw³i m¤úK© wb‡q AbymÜvb 

K‡i|  

Avgv‡`i G gnvwek¦ c`v_©, kw³ I k~b¨¯ vb wb‡q MwVZ| c`v‡_©i MVb Ges kw³i cÖfv‡e c`v_© Kxfv‡e cwiewZ©Z nq 

†mwUB imvq‡bi Av‡jvPbvi welq| Avgv‡`i Pvicv‡ki hv wKQz †`L‡Z cvB, MÜ wb‡Z cvwi, Qzu‡Z cvwi, ¯̂v` wb‡Z cvwi - 

meB †Kv‡bv bv †Kv‡bv c`v_© (ivmvqwbK c`v_©) Øviv MwVZ| ivmvqwbK c`v_©¸‡jvi g‡a¨ 118 wU †g․wjK c`v_© Ges 

AmsL¨ †h․wMK c`v_© i‡q‡Q| imvqb cÖ_gZ mKj ivmvqwbK c`v‡_©i MVb I •ewkó¨ AbymÜvb K‡i| cÖK…Zc‡ÿ, 

†g․wjK c`v_©mg~n G‡K A‡b¨i mv‡_ wewfbœfv‡e hy³ n‡q ivmvqwbK †h․wMK c`v_© m„wó K‡i| †g․wjK c`v_©mg~n Kx 

Abycv‡Z I Kx iKg web¨v‡m hy³ nq Zvi Dci wfwË K‡i ivmvqwbK c`v‡_©i ¸Yv¸Y  •Zwi nq| GKwU D`vniY †`Iqv 

hvK, Møy‡KvR I B_vbj ỳÕwU c`v_©B Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb Øviv MwVZ| wKš‧ MVb wfbœZvi Rb¨ G‡`i ¸Yv¸YI 

wfbœ nq|  

 

   

Møy‡KvR AYy B_vbj AYy 

imvq‡bi wØZxq KvRwU n‡jv, c`v_©mg~n Kxfv‡e, Kx MwZ‡Z I Kx‡mi cÖfv‡e iƒcvšÍwiZ nq †mwU AbymÜvb Kiv| G 

AbymÜvb mwZ¨B PgrKvi| c`v_©mg~n G‡K A‡b¨i mv‡_ wg_w¯…qv (interaction) K‡i bZzb ag©wewkó bZzb c`v_© Drcbœ 

K‡i| D`vniY wn‡m‡e GKwU eûj e¨eüZ ivmvqwbK Lvevi je‡Yi K_v aiv hvK - Lvevi Avgiv Rvwb, Lvevi jeY n‡jv 

†mvwWqvg †K¬vivBW| A_©vr Lvevi je‡Yi MVb Dcv`vb n‡jv †mvwWqvg I †K¬vwib| Lvevi jeY‡K fvO‡j †mvwWqvg avZz 

I †K¬vwib M¨vm cvIqv hvq| GKevi fveyb †Zv, Avcwb Avjv`v Avjv`v K‡i †mvwWqvg Lv‡”Qb Ges †K¬vwib M¨vm 

wbtk¦v‡mi mv‡_ wb‡”Qb| Avgiv Rvwb weï× †mvwWqvg cvwbi ¯ú‡k© Avmv gvÎB Av¸b a‡i wM‡q we‡ùvwiZ nq| 

†Kv‡bvfv‡e Avgiv hw` GK UzK‡iv †mvwWqvg wM‡j †dwj Zvn‡j GwU cvK¯ jx‡Z wM‡q Kx Ki‡e? GKBfv‡e, †K¬vwib 

M¨vm wbtk¦v‡mi mv‡_ †bIqv wec¾bK| A_P †mvwWqvg I †K¬vwi‡bi ms‡hv‡M •Zwi Lvevi jeY ÿwZKi †Zv bqB eis 

Avgv‡`i ¯^v‡¯ ¨i Rb¨ Riæwi| Avgiv jeY gy‡L wb‡q I †L‡Z cvwi, G‡Z Avgv‡`i †Zgb mgm¨v nq bv|  

c`v‡_©i ivmvqwbK cwieZ©‡bi mv‡_ kw³ IZ‡cÖvZfv‡e RwoZ| †h †Kv‡bv ivmvqwbK cwieZ©‡bi †ÿ‡ÎB cÖv_wgKfv‡e 

kw³i `iKvi nq| Z‡e cwieZ©b †k‡l mvgwMÖKfv‡e kw³ Drcbœ n‡q‡Q ev kw³ †kvwlZ n‡q‡Q  G  `yBwU NUbvB †`Lv 

hvq| c`v‡_©i ivmvqwbK cwieZ©‡bi mv‡_ kw³i cwieZ©bI imvq‡bi AbymÜv‡bi GKwU welq| 
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Avgiv Av‡MB †R‡bwQ †h, †KvwU †KvwU ivmvqwbK c`v‡_©i cÖ‡Z¨‡Ki Avjv`v Avjv`v •ewkó¨ I ¸Yv¸Y i‡q‡Q| ivmvqwbK 

c`v_©mg~‡ni †Kvb †Kvb •ewkó¨ gvbyl I Zvi cwi‡ek‡K Kxfv‡e cÖfvweZ K‡i, Kxfv‡e †Kvb †Kvb  •ewkó¨‡K Avgiv 

Kxfv‡e †Kvb Kv‡R jvMv‡Z cvwi Zv AbymÜvbI imvq‡bi GKwU KvR|  

 †Kv‡bv c`v_© Rx‡ei Ask †nvK ev Ro c`v_© †nvK, imvqb Dfq‡ÿ‡ÎB c`v_©wUi MVb I ¸Yvewj wb‡q KvR K‡i| 

†hgb cvwb cÖK…wZ‡Z cÖvß GKwU mnRjf¨ c`v_©| cvwbi •ewkó¨ Kx, cvwbi MVb GKK (cvwbi AYy) Kx, GB AYy Kx Øviv 

Kxfv‡e MwVZ nq, cvwb Ab¨ c`v‡_©i mv‡_ Kxfv‡e wewµqv K‡i wKsev Ab¨ c`v_©‡K Kxfv‡e KZUzKz `ªexf~Z K‡i - G 

meB imvq‡bi Av‡jvP¨ welq| Z‡e cvwb hLb Avgv‡`i kix‡i Ae¯ vb K‡i ZLb GwU Kxfv‡e Avgv‡`i Rxeb avi‡Y 

mnvqZv K‡i ZvI imvq‡bi Av‡jvP¨ welq|  

imvq‡bi ¸iæZ¡ 

gvby‡li Rxe‡bi cÖwZwU †ÿ‡Î imvq‡bi Ávb IZ‡cÖvZfv‡e RwoZ| imvq‡bi Ávb‡K e¨envi K‡i Avgiv Avgv‡`i 

Rxeb‡K AviI mnR, wbivc` ev †UKmB Ges AvivgcÖ` Ki‡Z cvwi| imvq‡bi Ávb Avgiv Rxe‡bi †Kv‡bv †Kv‡bv 

†ÿ‡Î Kv‡R jvMv‡Z cvwi Zv wb‡Pi wP‡Î I eY©bvq Dc¯ vcb Kiv n‡jv  :  

 

wPÎ 1.1 : wewfbœ †ÿ‡Î imvq‡bi Áv‡bi cÖ‡qvM 

K. gvbe‡`n :  Avgv‡`i Rxe‡bi wewfbœ †ÿ‡Îi g‡a¨ cÖ_‡g Avgiv hw` gvbe‡`‡ni K_v wPšÍv Kwi Zvn‡j imvq‡bi 

¸iæZ¡ †evSv hv‡e|  Avgiv Rvwb, Avgiv †h Lvevi LvB Zv cÖ_‡g mijxK…Z nq| †hgbÑ Avgiv fvZ †L‡j Zv †f‡O 

Møy‡Kv‡R cwiYZ nq| Lvevi mij Dcv`v‡b fvO‡Z GwmW  I GbRvB‡gi `iKvi nq| Zvici Møy‡Kv‡Ri `n‡bi d‡j 

kw³ Drcbœ nq| GwmW  I GbRvBg Kxfv‡e KvR K‡i Ges Kxfv‡e Møy‡KvR †f‡O kw³ Drcbœ nq, GmeB imvqb †_‡K 

Rvbv hvq| Avgv‡`i Lv`¨ cwicv‡Ki Ávb fv‡jv _vK‡j Avgiv mwVK Lvevi wbe©vPb Ki‡Z cvwi| †hgbÑ Avgv‡`i 

A‡b‡Ki GwmwWwU nq| GwmwWwU nq cvK  ̄jx‡Z AwaK cwigv‡Y GwmW  wbtmi‡Yi d‡j| Avgiv hw` Rvwb †Kvb ai‡bi 

Lvevi †ewk GwmW  wbtmiY K‡i Zvn‡j Avgiv †mB LveviwU MÖnY †_‡K Avgiv weiZ _vK‡Z cvwi|  

kvixwiK mgm¨v mviv‡ZI imvqb KvR K‡i| Avgv‡`i GwmwWwU n‡j Avgiv G›UvwmW U¨ve‡jU LvB| imvq‡bi M‡elYv 

Avgv‡`i Rvwb‡q‡Q †h, GwmW‡K cÖkwgZ K‡i ÿvi| G›UvwmW ev Lvevi †mvWv †L‡j GwmwWwU cÖkwgZ nq KviY G›UvwmW 
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cvK¯ jx‡Z wM‡q ÿvixq ª̀e‡Y cwiYZ nq| wewfbœ †ivM wbivg‡q Avgiv †h Ilya †meb Kwi Zv wewfbœ ivmvqwbK `ª‡e¨i 

mgš̂‡q •Zwi| Ily‡ai Dcv`vb kix‡i cÖ‡ek K‡i †Kv‡bv ivmvqwbK wewµqv NwU‡q †iv‡Mi wbivgq Ki‡e Zv imvqbB 

e‡j †`q|  

L. Lv`¨ Drcv`b, msiÿY I cÖwµqvKiY : ivmvqwbK mvi I KxUbvkK Lv`¨ Drcv`b eû¸‡Y e„w× K‡i‡Q| gvQ, R¨vg, 

†Rjx, AvuPvi, Rym, cvbxq BZ¨vw` msiÿ‡Y jeY, wPwb,  †mvwWqvg †eb‡Rv‡qU, wf‡bMvi BZ¨vw` ivmvqwbK c`v_© e¨eüZ 

nq| Z‡e G‡ÿ‡Î †Lqvj ivLv `iKvi †h wcÖRvi‡fwUfwU  (†hgbÑ digvwjb) Avgv‡`i Rb¨ ÿwZKi wK| 

M. evm  ̄vb : Avgv‡`i  †UKmB evm  ̄vb wbg©v‡Y imvq‡bi f~wgKv A‡bK| evsjv‡`‡k †ewkifvM evwoi QvDwb GLb 

m¤¢eZ †XDwU‡bi| †jvnvi AvKwiK †_‡K GB †XDwUb •Zwi‡Z imvq‡bi Ávb‡K Kv‡R jvMv‡bv nq| GKBfv‡e cvKv Ni 

wbg©v‡Y e¨eüZ wm‡g›U ev †h †Kv‡bv UvBjm  •Zwi‡Z imvq‡bi Ávb‡K Kv‡R jvMv‡bv nq| †h †Kv‡bv evwo wbg©v‡Y 

e¨eüZ †jvnv, is wKsev KvuP GmeB ivmvqwbK wk‡í imvq‡bi Ávb‡K Kv‡R jvwM‡q •Zwi Kiv nq| 

N. evm  ̄vb : mgMÖ c„w_ex‡Z e¨eüZ e¯¿ •Zwi‡Z eZ©gv‡b cÖvK…wZK Zš‧i (m~Zv) †P‡q K…wÎg Zš‧ †hgbÑ cwj÷vi I 

bvBjb  †ewk e¨eüZ nq| Avcbviv Rv‡bb †h, bvBjb Ges cwj÷vi •Zwi nq ivmvqwbK `ªe¨vw` e¨envi K‡i ivmvqwbK 

cÖwµqvq| Avevi cÖvK…wZK Zš‧ Drcv`‡bi wewfbœ ch©v‡q ivmvqwbK `ªe¨vw` e¨eüZ nq| Zzjv (Kvc©vm) Pv‡l cÖPzi 

ivmvqwbK KxUbvkK I mvi e¨envi Ki‡Z nq| Avevi Zzjv †_‡K Zš‧ Drcv`‡b Zš‧‡K †UKmB I iwOb Kivi Rb¨ 

wewfbœ ai‡bi ivmvqwbK iÄK e¨envi Ki‡Z nq| 

O. wkÿv DcKiY : wkÿvi Kv‡R cÖ‡qvRbxq †g․wjK ª̀e¨ n‡jv KvMR I Kjg| KvMR wKsev Kvwj-Kjg Gme wKQzB •Zwi 

nq ivmvqwbK wk‡í wewfbœ ivmvqwbK `ªe¨ e¨envi K‡i| 

P. wkí : cÖvq mKj wk‡íB ivmvqwbK `ª‡e¨i Ges ivmvqwbK cÖwµqvi Kg-†ewk e¨envi i‡q‡Q| ivmvqwbK wk‡í g~j 

Drcv` †Kvb ivmvqwbK ª̀e¨; G ai‡bi wk‡í KvuPvgvjI †Kv‡bv ivmvqwbK `ªe¨ wKsev Zvi AvKwiK| †hgbÑ BDwiqv mvi 

wk‡íi KvuPvgvj n‡jv ỳÕwU ivmvqwbK `ªe¨-A¨v‡gvwbqv I Kve©b WvB-A·vBW| Avevi B¯úvZ wk‡íi g~j KvuPvgvj †jvnvi 

wewfbœ AvKwiK, Avqib A·vBW mg„× †ngvUvBU, g¨vM‡bUvBU BZ¨vw`|  

 †h mKj wkí ivmvqwbK wkí bq, †mme wk‡íI wewfbœ ivmvqwbK ª̀‡e¨i Ges ivmvqwbK cÖwµqvi e¨envi nq| LwbR 

D‡Ëvjb wkí (Mining) Avi imvqb wkí G‡K A‡b¨i mv‡_ IZ‡cÖvZfv‡e RwoZ| Lwb †_‡K g~j¨evb c`v_©mg~n 

D‡Ëvj‡b †f․Z cÖwµqvi mv‡_ mv‡_ ivmvqwbK cÖwµqvi e¨vcK e¨envi i‡q‡Q| †hgbÑ †jvnvi AvKwi‡Ki Avqib 

A·vBW †_‡K Avqib †c‡Z Avqib A·vB‡Wi wb¤œwjwLZ wewµqvmg~n NUv‡bv nq|  

3Fe2O3 +CO → 2Fe3O4 + CO2 

Fe2O3 +CO → 2FeO + CO2 

Fe3O4 +CO → 3FeO + CO2 

CO2 + C → 2CO 

FeO +C → Fe + CO 

eZ©gv‡b evsjv‡`‡ki cÖavb wkí n‡jv •Zwi †cvlvK wkí|  Avi †cvkvK wk‡íi GKwU cÖavb Ask Wvwqs| Wvwqs wk‡íi 

g~j KvR wewfbœ ai‡bi WvB ev ivmvqwbK is e¨envi K‡i Kvco‡K AvKl©Yxq Kiv| evsjv‡`‡ki Av‡iKwU wkí Ilya 

wkí| Ilya •Zwi cy‡ivcywifv‡e ivmvqwbK cÖwµqv| GLv‡b wewfbœ iK‡gi ivmvqwbK KvuPvgvj †_‡K Kvw•ÿZ GKwU †h․M 

ev GKvwaK †h․‡Mi wgkÖY  •Zwi Kiv nq| 

Q. cwi‡ek I imvqb : imvq‡bi GKwU kvLv n‡jv  cwi‡ek imvqb hv cwi‡ek‡K eyS‡Z I cwi‡ek msiÿ‡Yi D‡Ï‡k¨ 

wb‡ew`Z| cwi‡e‡ki wewfbœ Dcv`vb kw³i cÖfv‡e Kxfv‡e cwiewZ©Z nq Ges Rx‡ei Rxeb‡K cÖfvweZ K‡i Zv AbymÜvb 

K‡i cwi‡ek imvqb| Avgv‡`i Drcvw`Z I e¨eüZ ivmvqwbK `ªe¨vw` cwi‡e‡ki ÿwZi KviY n‡q `vovq| Avevi 

ÿwZKi ivmvqwbK `ªe¨ hv‡Z cwi‡ek‡K ~̀wlZ Ki‡Z bv cv‡i †mRb¨I imvq‡bi Ávb‡K Kv‡R jvMv‡bv nq| †hgb, 

wewfbœ wk‡íi eR©¨ mivmwi b`xi cvwb‡Z wgk‡j Zv b`xi RjR Rx‡ei Rb¨ ÿwZKi| G‡ÿ‡Î wb®‥vk‡bi c~‡e© 

wkíeR©̈ ‡K ivmvqwbK `ªe¨ Øviv cwi‡kvwaZ Kiv nq| 
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R. imvqb I Ab¨vb¨ weÁvb : weÁv‡bi wewfbœ kvLv †hgb c`v_©weÁvb, RxeweÁvb, f~-ZË¡ BZ¨vw` imvq‡bi Ávb‡K 

Kv‡R jvMvq| GKBfv‡e imvqbI Ab¨vb¨ weÁv‡bi Ávb‡K Kv‡R jvMvq| wb‡P Avgiv †`L‡ev imvqb Kxfv‡e Ab¨ 

weÁvb‡K Kv‡R jvMvq I Ab¨ weÁv‡bi Kv‡R jv‡M| 

imvq‡bi  m‡½ weÁv‡bi wewfbœ kvLvi m¤úK© 

imvq‡bi mv‡_ c`v_©weÁv‡bi m¤úK© : imvqb I c`v_©weÁvb DfqB c`v_© I kw³ wb‡q KvR K‡i| G Kvi‡Y weÁv‡bi 

G `yÕwU kvLvi g‡a¨ wbweo m¤úK© we`¨gvb| c`v_©weÁvb kw³i cÖfv‡e mg‡qi mv‡c‡ÿ c`v‡_©i Ae¯ v‡bi cwieZ©b wb‡q 

KvR K‡i Avi imvqb KvR K‡i kw³i cÖfv‡e c`v‡_©i MV‡bi cwieZ©b I c`v‡_©i MV‡bi cwieZ©‡bi cÖfv‡e kw³i 

cwieZ©b wb‡q| GKwU D`vni‡Yi mvnv‡h¨ welqwU e¨vL¨v Kiv †h‡Z cv‡i| cigvYy‡Z wewfbœ KYvi Ae¯ vb, MwZ I ag© 

g~jZ c`v_©weÁv‡bi AbymÜv‡bi welq; G m¤ú‡K© c`v_©weÁvbx‡`i M‡elYvi dj imvq‡b Kv‡R jvMv‡bv nq| GKRb 

imvqbwe` g~jZ KvR K‡ib †Kvb KYvi ¯ vbvšÍ‡ii ev A`j-e`‡ji d‡j AYy-cigvYyyi MVb I ag© Kxfv‡e cwiewZ©Z 

nq|  

imvq‡bi mv‡_ RxeweÁv‡bi m¤úK© : RxeweÁvb Rx‡ei •RweK cÖwµqv, Rx‡ei •ewkó¨ BZ¨vw` wb‡q KvR K‡i| Rx‡ei 

•RweK cÖwµqv N‡U _v‡K g~jZ Rxe‡`‡n kw³ I c`v‡_©i iƒcvšÍ‡ii ga¨ w`‡q| Rxe‡`‡n kw³ I c`v‡_©i cwieZ©b 

eyS‡Z n‡j `iKvi imvq‡bi Ávb| †hgbÑ Rxe‡`‡n Kxfv‡e Lv`¨ cwicvK n‡q Lv`¨ Dcv`vb I  kw³ cwievwnZ nq Zv 

RxeweÁv‡bi Av‡jvP¨ welq| wKš‧ Lv`¨ †_‡K Møy‡KvR •Zwi Ges †Kv‡l Møy‡KvR I Aw·‡Rb †_‡K Kxfv‡e kw³, Kve©b 

WvB-A·vBW I cvwb‡Z cwiYZ nq Zv imvq‡bi AbymÜv‡bi welq| 

imvq‡bi mv‡_ f~-Z‡Ë¡i m¤úK© : f~-ZË¡ c„w_exi MVb Dcv`vb wb‡q KvR K‡i| Gw`K †_‡K imvq‡bi mv‡_ Gi m¤úK© 

wbweo| †hgbÑ f~-ZË¡ †c‡Uªvwjqv‡gi Ae¯ vb, D‡Ëvjb cªf…wZ wb‡q KvR K‡i| imvqb †c‡Uªvwjqvg-Gi ag©, 

†c‡Uªvwjqvg‡K Ab¨ c`v‡_© Kxfv‡e cwiYZ Kiv hvq Zv wb‡q KvR K‡i|  

1.2 we`¨vj‡q weÁvb wkÿvi jÿ¨ I imvqb wkÿv 

†Kvb jÿ¨‡K mvg‡b †i‡L Avcwb †kªwYK‡ÿ weÁvb cov‡eb? Avcwb wK Pvb wkÿv_x©iv weÁvb c‡o fwel¨‡Z weÁvbx 

n‡e? bvwK wkÿv_x© fwel¨‡Z Zvi AwR©Z Ávb‡K e¨envi K‡i •`bw›`b Rxe‡b  cÖ‡qvRbxq wm×všÍ MÖnY Ki‡Z cvi‡e? 

GwU wVK †h, cÖwZwU wkÿv_x©i g‡a¨B weÁvbx nIqvi m¤¢vebv jywK‡q Av‡Q, wKš‧ ev Í̄‡e Avgiv Kx †`wL? nq‡Zv GKk 

wkÿv_x©i g‡a¨ GKRb- ỳÕRb weÁvbx n‡e ev weÁvb mswkøó KvR Ki‡e| Z`ycwi GKwU mgv‡R †Zv mK‡ji weÁvbx 

nIqvi `iKvi †bB, ZvB bv? †m‡ÿ‡Î kZKiv wbivbeŸB Rb †hLv‡b weÁvbx n‡e bv †m‡ÿ‡Î Avcwb wK mKj‡K weÁvbx 

wn‡m‡e •Zwi Ki‡Z weÁvb cov‡eb? wbðqB bv| 

 

we`¨vj‡q weÁvb cov‡bvi jÿ¨ wn‡m‡e ỳÕwU jÿ¨ G‡K Ac‡ii mv‡_ cÖwZØw›ØZv K‡i| GKwU n‡jv, †ckvRxex (†hgbÑ 

Wv³vi, BwÄwbqvi, imvqbwe`, dvg©vwm÷, cÖhyw³we` BZ¨vw`) wn‡m‡e •Zwi Kivi j‡ÿ¨ D”PZi †kÖwY‡Z weÁv‡bi 

welqmgyn cov‡bvi Rb¨ cÖ¯‧Z Kiv| wØZxqwU n‡jv, wkÿv_x©‡`i •eÁvwbKfv‡e mvÿi (Scientifically literate) 

bvMwiK wn‡m‡e M‡o †Zvjv|  

 

eZ©gv‡b cÖ_g jÿ¨wU A_v©r weÁvbx Ges weÁvbmswkøó †ckvRxex •Zwii Dci †Rvi †`Iqv nq gva¨wgK cieZx© weÁvb 

wkÿvi †ÿ‡Î| Avi cÖv_wgK I gva¨wgK ¯Í‡i weÁvb wkÿvq †ewk †Rvi †`Iqv nq wØZxq jÿ¨wUi Ic‡i A_©vr 

wkÿv_x©‡`i •eÁvwbKfv‡e mvÿi (Scientifically literate) bvMwiK wn‡m‡e M‡o †Zvjvi Ic‡i| cÖK…Zc‡ÿ cÖv_wgK 

I gva¨wgK ch©v‡q mKj wkÿv_x©‡`i •eÁvwbKfv‡e mvÿi Kiv †M‡j weÁvbx Movi jÿ¨ AR©‡biI mnvqZv nq|  

 

Avgiv A‡bK mgqB eyw×Rxex, weÁvbx ev ivRbxwZwe`‡`i KvQ †_‡K ïb‡Z cvB †h, Avgv‡`i RvwZ‡K weÁvbgb¯‥ K‡i 

M‡o Zzj‡Z n‡e| wkÿv_x©‡`i •eÁvwbKfv‡e mvÿi K‡i M‡o †Zvjv †M‡j G `vexI c~iY n‡e A_v©r wkÿv_x©iv 

weÁvbgb¯‥  n‡q M‡o DV‡e| A_ev Ab¨fv‡e ejv hvq †h, weÁvbgb¯‥Zv AR©b •eÁvwbK mvÿiZv AR©‡bi GKwU 

c~e©kZ©| Avgiv GLb †`L‡ev •eÁvwbK mvÿiZv ej‡Z Kx †evSvq? 
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•eÁvwbK mvÿiZv (Scientific literacy) 

eZ©gv‡b fvlvMZ mvÿiZv (Language/linguistic literacy) I MvwYwZK mvÿiZvi (numeracy) mv‡_ •eÁvwbK 

mvÿiZv AR©bI wkÿvi Ab¨Zg jÿ¨ (OECD, 2006)| GKRb gvbyl fvlvMZfv‡e mvÿiÑ GwU ej‡Z Avgiv eywS 

†h, gvbylwU †Kv‡bv GKwU †jLv c‡o eyS‡Z cv‡ib, •`bw›`b Kv‡R wjL‡Z cv‡ib, †Kv‡bv wKQz ï‡b eyS‡Z cv‡ib I 

cÖ‡qvRbxq K_v¸‡jv ej‡Z cv‡ib| G wn‡m‡e GKRb gvbyl •eÁvwbKfv‡e mvÿi - GwU ej‡Z Kx †evSvq? wb‡Pi wP‡Îi 

gva¨‡g •eÁvwbKfv‡e mvÿi GKRb gvby‡li •ewkó¨ cÖKvk Kiv hvq| Avgiv wP‡Î DwjøwLZ ci¯úi m¤úwK©Z 

•ewkó¨¸‡jv hw` we‡kølY Kwi Zv n‡j Kx †`L‡Z cvB? wb‡P •ewkó¨¸‡jv ms‡ÿ‡c Av‡jvPbv Kiv n‡jv  : 

 

(K) •eÁvwbK mvÿiZvi cÖ_g kZ©B n‡jv GKRb gvbyl Zvi Pvicv‡ki cÖK…wZ I cwi‡ek‡K eyS‡Z ev Abyaveb Ki‡Z 

AvMÖnx n‡eb| GKRb gvby‡li AvMÖn bv _vK‡j †Kv‡bv fv‡eB Zv‡K †Kv‡bv wel‡q Rvbv‡bv m¤¢e bq| Kv‡iv hw` †Kv‡bv 

wKQz m¤ú‡K©  AvMÖn/†K․Z‚nj _v‡K Zv n‡j †m wb‡RB cÖ‡qvRbxq Ávb AR©b K‡i wb‡Z cv‡i| 

 

(L)  wØZxq •ewkó¨ n‡jv weÁvb m¤úwK©Z Bmy¨ ev wel‡q Av‡jvPbvq Ask wb‡Z mÿg nIqv| weÁvbwelqK Bmy¨‡Z 

Av‡jvPbv Ask †bIqvi GKRb gvby‡li weÁvbx nIqvi ev we‡klÁ nIqvi `iKvi †bB| Z‡e Zv‡K Aek¨B cÖ‡qvRbxq 

weÁv‡bi Ávb I weÁvb Kxfv‡e KvR K‡i Zv eyS‡Z n‡e| †hgb cwÎKvq Lei †ei n‡jv †h m¤cÖwZ gvby‡li eywo‡q 

hvIqv cÖwZ‡iva Kiv m¤¢e| A_©vr fwel¨‡Z gvbyl nq‡Zv Avi e„× n‡e bv| weÁvbx Bu`y‡ii Ici cixÿv K‡i †`‡L‡Qb †h 

Bu`y‡ii eywo‡q hvIqv wejw¤̂Z Kiv †M‡Q| whwb weÁvb m¤ú‡K© fv‡jvfv‡e Rv‡bb bv wZwb nq‡Zv welwU GK`g Dwo‡q 

†`‡eb A_ev webv cÖ‡kœ †g‡b †b‡eb| wKsev Av‡jvPbv †_‡K weiZ _vK‡eb| wKš‧ GKRb e¨w³ hw` Rv‡bb †h •eÁvwbK 

A‡bK Avwe®‥viB cÖ_‡g Bu`y‡ii Ici cixÿv K‡i †`Lv n‡q‡Q| Zv n‡j wZwb Dc‡iv³ LeiwU †R‡b Av‡iv Rvb‡Z 

DrmvwnZ n‡eb Ges Av‡jvPbvq Ask †b‡eb| 

 

(M) •eÁvwbKfv‡e mvÿi GKRb e¨w³i Av‡iKwU •ewkó¨ n‡jv wZwb GKw`‡K A‡b¨i e³e¨/gZ/`vwe †Lvjv g‡b ïb‡eb 

A_©vr MÖnY Ki‡Z cÖ¯‧Z _vK‡eb wKš‧ †Kv‡bv e³e¨ ev `vweB webv cÖ‡kœ ev wePv‡i †g‡b †b‡eb bv ev MÖnY Ki‡eb bv| 

hvPvB evQvB K‡iB Z‡e Zv MÖnY Ki‡eb| †hgb, Avgiv A‡bK mgqB ï‡b _vwK †Kv‡bv we‡kl ÿgZv m¤úbœ e¨w³ (cxi, 

dwKi, ISv, mvay, mbœvmx) Suvo dzuK w`‡q cvwb cov w`‡j †ivM fv‡jv nq| G‡ÿ‡Î GKRb •eÁvwbKfv‡e mvÿi e¨w³ 

hvPvB bv K‡i wPwKrmvi Rb¨ H e¨w³i Kv‡Q Qz‡U hv‡eb bv| wZwb eis hvPvB K‡i Rvbvi †Póv K‡i †`L‡eb Avm‡jB 

Gm‡e †ivM fv‡jv nq Kxbv| †LuvR wb‡q nq‡Zv †`Lv hv‡e †h, GKk Rb †ivMxi g‡a¨ wbivbeŸB Rb †ivMxi-B †Kv‡bv 

DcKvi nq bv| G‡ÿ‡Î •eÁvwbKfv‡e mvÿi GKRb e¨w³ cxi-dwKi ev mvay mbœvmxi Kv‡Q bv wM‡q Wv³v‡ii Kv‡QB 

wPwKrmvi Rb¨ hv‡eb| 
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wPÎ 1.2 : •eÁvwbK mvÿiZv 

 

 

(N)  mgm¨v mbv³ K‡i AbymÜvb K‡i Z_¨ cÖgv‡Yi wfwË‡Z wm×všÍ MÖnY GKRb •eÁvwbKfv‡e mvÿi gvby‡li Ab¨Zg 

•ewkó¨| Avgv‡`i wkÿv_x©‡`i GKwU eo Ask cÖv_wgK we`¨vj‡qi MwÐ †c‡iv‡Z cv‡i bv| hviv gva¨wgK ch©v‡q fwZ© nq 

Zv‡`i g‡a¨I A‡bK wkÿv_x©B ax‡i ax‡i we`¨vjq †_‡K S‡i c‡o Kg©Rxe‡b cÖ‡ek K‡i †KD ev cvwievwiK K…wlKv‡R 

hy³ nq, †KD ev cvwievwiK ÿ z ª̀ e¨emv (†hgb gyw` †`vKvb`vwi), Avevi †KD n‡q‡Zv KvwqK kª‡g †cvkvK wk‡í 

wb‡qvwRZ n‡q c‡o| Lye Kg AskB eZ©gv‡b weÁvb kvLvq (beg †kÖwY‡Z) hvq| †kl ch©šÍ weÁvb wb‡q D”P wkÿv †bq 

eo †Rvi 1/2 kZvsk| evwK 98-99 kZvsk gvby‡li weÁvb mivmwi weÁvb mswkøóZv _v‡K bv| wKš‧ 100 kZvsk 

gvbyl‡KB weÁv‡bi Dci c‡ivÿfv‡e wbf©i Ki‡Z nq|  †h †Kv‡bv gvbyl‡K Zvi •`bw›`b Rxe‡b wewfbœ ai‡bi mgm¨v 

mgvavb Ki‡Z nq, †hme mgm¨vi g‡a¨ weÁvb mswkøó mgm¨vI i‡q‡Q| †hgbÑ MÖv‡gi GKRb bvix Zvi evwoi mv‡_ 

GKLÐ cwZZ Rwg‡Z jvD Pvl K‡i‡Qb| wKš‧ `yÕgvm cvi nIqvi c‡iI †`Lv †Mj MvQ¸‡jv †mfv‡e evo‡Q bv| G‡ÿ‡Î 

wZwb Kx Ki‡Z cv‡ib? wZwb hw` c×wZMZfv‡e AbymÜvb Ki‡Z cv‡ib Ges mgvavb †ei Ki‡Z cv‡ib (nq‡Zv H 

Rwg‡Z mv‡ii Afve wQj, †Mvei mvi cÖ‡qv‡MB MvQ¸‡jv †e‡o DV‡jv) Z‡e H bvix‡K Avgiv •eÁvwbKfv‡e mvÿi 

ej‡Z cvwi| 

Ab¨ Kv‡iv `vwe Kiv †Kv‡bv 

welq/ e³e¨ †Lvjv g‡b 

†kv‡bb, Z‡e Zv MÖnY ev 

eR©b Kivi Av‡M Zvi 

m¤ú‡K© cÖkœ K‡ib Ges 

hvPvB K‡ib|       (M) 

weÁvb m¤úwK©Z Bmy¨ ev wel‡q Av‡jvPbvq 

Ask wb‡Z m¶g nb|                                   

(L) 

 †Kv‡bv GKwU mgm¨v mbv³ K‡i 

AbymÜv‡bi gva¨‡g Z_¨-cÖgv‡Yi 

Dci wfwË K‡i wm×všÍ †bb| (N) 

Zvi Pvicv‡ki cwi‡ek, 

wb‡Ri I cwiev‡ii 

m`‡m¨i ¯̂v¯ ¨ I g½‡ji 

e¨vcv‡i m‡PZb 

(informed) wm×všÍ 

MÖnY K‡ib|                            

(O) 

 

 

Zvi Pvicv‡ki 

c„w_ex/ cwi‡ek 

eyS‡Z AvMÖnx|    

(K) 

 

 
 

 

‣eÁvwbKfv‡e mvÿi GKRb 

gvbyl 
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(O) me‡k‡l, GKRb •eÁvwbKfv‡e mvÿi gvbyl Zvi Pvicv‡ki cwi‡ek wb‡Ri I cwiev‡ii m`m¨‡`i ¯̂v¯ ¨ I g½‡ji 

e¨vcv‡i we‡ePbvcÖm~Z wm×všÍ MÖnY Ki‡Z cv‡ib| we‡ePbvcÖm~Z wm×všÍ MÖn‡Yi Rb¨ Zv‡K Aek¨B weÁv‡bi Ávb AR©‡b 

AvMÖnx n‡Z n‡e| Zv‡K AbymÜvbx n‡Z n‡e, Zv‡K •eÁvwbK Bmy¨‡Z Av‡jvPbvq AskMÖn‡Y mÿg n‡Z n‡e, Ges 

Ab¨‡`i `vweK…Z e³e¨ cÖkœ K‡i hvPvB evQvB Ki‡Z n‡e| me©‡kl •ewkó¨wU A_©vr we‡ePbv cÖm~Z wm×všÍ MÖn‡Yi Rb¨ 

B‡Zvg‡a¨ ewY©Z PviwU •ewkó¨B Zv‡K AR©b Ki‡Z n‡e| GKwU D`vniY †_‡K welqwU fv‡jvfv‡e †evSv hv‡e| Avgiv 

wUwf weÁvc‡b cÖwZw`bB †`wL †h, AgyK LveviwU (niwj·, Kgcøvb BZ¨vw`) LvIqv‡j wkïiv j¤̂v nq, eyw×gvb nq, 

cov‡kvbvq fv‡jv nq, †Ljvayjvq dv÷© nq BZ¨vw` BZ¨vw`| GKRb gv-evev Gme weÁvcb †`‡LB wK Zvi mšÍvb‡K H 

LveviwU LvIqv‡bv ïiy Ki‡eb? hw` †Kv‡bv evev-gv LvIqv‡Z ïiy K‡ib Z‡e Zv‡K Avgiv •eÁvwbKfv‡e mvÿi ej‡ev? 

GK`gB bv| GKRb evev/gv Zvi mšÍvb‡K H LveviwU LvIqv‡bv ïiæ Kivi Av‡M †evSvi †Póv Ki‡eb †h, weÁvc‡b †h 

`vwewU Kiv n‡”Q (†hgb niwj· j¤^v K‡i ev eyw× evovq) Zvi †Kv‡bv •eÁvwbK wfwË Av‡Q wK bv| hw`I weÁvc‡b `vwe 

Kiv n‡q‡Q †h Zviv cixÿv K‡i †`‡L‡Qb, wKš‧ Avm‡j wK wkï‡`i Ici cixÿv Kiv hvq? wZwb AviI †hwU Ki‡eb Zv 

n‡jv G wel‡q AviI Ávbx e¨w³‡`i (†hgb Wv³vi, cywówe`) civgk© †b‡eb| Gfv‡e GKRb •eÁvwbKfv‡e mvÿi 

evev/gv †Kv‡bv wKQz ï‡bB Zv MÖnY Ki‡eb bv| Av‡M c×wZMZfv‡e hvPvB evQvB K‡i ZviciB wm×všÍ MÖnY Ki‡eb| 

 

Avcbviv GZÿY •eÁvwbKfv‡e mvÿi gvby‡li •ewkó¨ m¤ú‡K© Rvb‡jb| Gevi fveyb †Zv GiKg GKRb •eÁvwbKfv‡e 

mvÿi gvbyl n‡Z n‡j Zvi Kx wkL‡Z n‡e? Zvi wK weÁv‡bi Ávb/ZË¡, m~Î, Z_¨ BZ¨vw` g‡b ivL‡Z cvi‡jB n‡e ?  

aiæb, GKRb wkÿv_x© imvq‡b wek¦we`¨vjq †_‡K gv÷vm© cvm Ki‡jv| wZwb Rv‡bb †h, Kx Kvi‡Y Av‡m©wb‡Kvwmm nq 

Ges G †_‡K Kxfv‡e `~‡i _vKv hvq| A_P wZwb Av‡m©wb‡Kvwm‡m AvµvšÍ †ivMx‡K A”Qzr fve‡jb| wZwb Kx 

•eÁvwbKfv‡e mvÿi? †Kb wZwb weÁvbm¤§Z Dcv‡q G †ivM m¤ú‡K© AviI Rvbvi †Póv Ki‡jb bv? wZwb †Zv weÁv‡bi 

A‡bK wKQy Rv‡bb! Zv n‡j mgm¨v †Kv_vq? Avm‡j Zvi mgm¨v gvbwmKZvq| wZwb weÁv‡bi Ávb Rv‡bb wKš‧ †mB Ávb 

cÖ‡qv‡Mi gvbwmKZv Zvi †bB| G Rb¨B Avgiv eyw×Rxex I M‡elK‡`i KvQ †_‡K ïwb †h Avgv‡`i weÁvbgb¯‥ n‡Z 

n‡e| Gevi  †`Lv hvK, weÁvbgb¯‥Zv Kx ? 

 

weÁvbgb¯‥Zv Kx? 

Avgv‡`i †`‡k weÁvbgb¯‥Zv eûj cÖPwjZ I eûj e¨eüZ GKwU kã n‡jI Gi mywbw`©ó †Kv‡bv msÁv ev e¨vL¨v cvIqv 

hvq bv| †hUzKz cvIqv hvq Zv n‡jv GiKg-†Kv‡bv wKQz‡K weÁv‡bi „̀wó‡Z ev Av‡jv‡K †`Lv ev wePvi Kivi gvbwmKZvB 

weÁvbgb¯‥Zv| GwU Kzms¯‥vi, AÜwek¦vm BZ¨vw`i wecixZ| Avgv‡`i †`‡k R¡x‡b aiv e‡j GKUv e¨vcvi Lye cwiwPZ 

Ges Zvi wPwKrmv A‡bK‡ÿ‡ÎB AcwPwKrmv n‡q _v‡K hv wec¾bK| GKRb weÁvbgb¯‥ gvbyl G ai‡bi mgm¨v‡K 

R¡x‡b aiv wn‡m‡e we‡ePbv bv K‡i GKwU †ivM wn‡m‡e we‡ePbv Ki‡eb Ges wPwKrm‡Ki Kv‡Q †ivMx‡K wb‡q hv‡eb| 
 

GKwU AvMÖn DÏxcK e¨vcvi n‡jv Ávb weÁv‡b GwM‡q _vKv †`‡k (†hgbÑ BD‡ivc, hy³ivóª, KvbvWv, A‡÷ªwjqv) 

weÁvbgb¯‥Zv kãwU Lye cÖPwjZ bq| eis †mme †`‡k wkÿv-M‡elKMY weÁvb wkÿvi †ÿ‡Î •eÁvwbK mvÿiZvi K_vB 

e‡jb hv Zzjbvg~jKfv‡e mywbw ©̀ó ev mymsÁvwqZ| Avgiv hw` •eÁvwbKfv‡e mvÿi GKRb gvby‡li •ewkó¨ fv‡jvfv‡e 

we‡kølY Kwi Zv n‡j †`L‡ev †h, •eÁvwbK mvÿiZv AR©‡bi Rb¨ GKRb gvby‡li hv `iKvi Zv n‡jv  : 

(K) weÁv‡bi cÖwZ BwZevPK `„wófw½ ev AvMÖn 

(L) Ávb  : weÁv‡bi Ávb Z_v weÁv‡bi aviYv, Z_¨, ZË¡, m~Î BZ¨vw` Ges weÁvb Kxfv‡e KvR K‡i †m 

m¤ú‡K© Ávb 

(M) `ÿZv  : mgm¨v mgvav‡bi `ÿZv, cÖwµqvKiY `ÿZv, AbymÜvb Kivi `ÿZv 

(N) •eÁvwbK g~j¨‡eva : AYyymwÜrmv/†K․Z‚nj, †Lvjvgb¯‥Zv, hvPvB cÖeYZv, cÖkœ Kivi gvbwmKZv, 

ch©‡eÿYjä Dcv‡Ëi Ici wbf©i Kivi g‡bvfve BZ¨vw`| 

 

ms‡ÿ‡c ejv hvq, •eÁvwbKfv‡e mvÿi n‡Z n‡j GKRb gvbyl‡K weÁv‡bi Ávb I `ÿZv AR©b Ki‡Z n‡e, Zvi 

weÁv‡bi cÖwZ AvMÖn I BwZevPK `„wófw½ _vK‡Z n‡e Ges me‡k‡l Zv‡K wKQz •eÁvwbK g~j¨‡eva AR©b Ki‡Z n‡e| 

GKRb gvby‡li weÁvbgb¯‥ nIqvi nIqvi Rb¨ weÁv‡bi cÖwZ BwZevPK `„wófw½ I g~j¨‡eva¸‡jv AR©b Aek¨K; 

G‡ÿ‡Î •eÁvwbK Ávb I `ÿZv AR©b nq‡Zv ZZUv Riæwi bq Z‡e Zv‡K •eÁvwbKfv‡e mvÿi nIqvi Rb¨ `„wófw½ I 

g~j¨‡eva AR©‡bi cvkvcvwk •eÁvwbK Ávb I `ÿZv AR©b Ki‡Z n‡e| 
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D”PZi weÁvb I cÖhyw³ wkÿvi wfwË •Zwi‡Z imvqb wkÿv 

Gevi imvqb wkÿvi Av‡iKwU jÿ¨ wb‡q Av‡jvPbv Kiv hvK| GwU n‡jv wkÿv_x©‡`i fwel¨‡Z weÁvb I cÖhyw³ wkÿvi 

Rb¨ k³ wfwË •Zwi Kiv| weÁvb kvLvq GmGmwm m¤úbœ Kivi ci GKRb wkÿv_x© wek¦we`¨vj‡q weÁv‡bi welqmg~n 

co‡Z cv‡i (†hgbÑ imvqb, c`v_©weÁvb, Dw™¢`we`¨v, dv‡g©wm, cÖvY imvqb)| wkÿv_x© fwZ© n‡Z cv‡i cÖ‡K․kj 

wek¦we`¨vj‡q ev Ab yl‡` (†hgbÑ c~i‡K․kj, †Kwg‡K․kj, †R‡bwUK cÖ‡K․kj), K…wl wek¦w`¨vj‡q, †gwW‡Kj K‡j‡R| 

weÁvb I cÖhyw³i Gme wel‡q covi Rb¨ wkÿv_x©i imvqb Gi †g․wjK wel‡q k³ wfwË _vKv `iKvi| G wfwË •Zwii 

Rb¨ wkÿv_x© Z_¨ Rvbvi †P‡q aviYv ev ZË¡ †evSvUv †ewk Riæwi| GKwU D`vniY †`Iqv hvK, A‡b‡K nq‡Zv ch©vq 

mviwY‡Z wewfbœ †g․‡ji cvigvYweK msL¨v I cvigvYweK fi gyL¯  Kivi w`‡K †Rvi †`b| wKš‧ imvq‡bi GKwU k³ 

wfwËi Rb¨ †ewk `iKvi ch©vq mviwYi g~j wfwË, †g․‡ji ch©ve„Ë ag©  BZ¨vw` fv‡jvfv‡e †evSv| ZvB imvqb wkLb-

†kLv‡bvi †ÿ‡Î †Rvi w`‡Z n‡e imvq‡bi ZË¡ I aviYv Ges G‡`i Zvrch© †evSvi w`‡K| Avevi D”PZi weÁvb wkÿv I 

cieZx©‡Z weÁvb PP©vi Rb¨ wkÿv_x©‡`i AbymÜvb `ÿZv I weÁvb cÖwµqvKiY `ÿZv AR©bI Avek¨K| KviY 

wek¦we`¨vjq ch©v‡q weÁvb M‡elYv ïiæ Ki‡Z nq hvi Rb¨ Gme `ÿZv cÖ‡qvM Ki‡Z nq| ZvB wkÿv_x©‡`i imvq‡bi 

Z_¨, ZË¡ I aviYv †evSvi mv‡_ mv‡_ Zv‡`i `ÿZv e„w×i w`‡KI †Rvi w`‡Z n‡e| 

 

1.3 imvqb wkÿvq AbymÜvb, `ÿZv I g~j¨‡eva 

Avgiv B‡Zvg‡a¨ †`‡LwQ †h, GKRb wkÿv_x©‡K fwel¨‡Z weÁvb †ckvRxex wn‡m‡e †`L‡Z PvB wKsev weÁvbmvÿiZv 

m¤úbœ GKRb `vwqZ¡kxj bvMwiK wn‡m‡e †`L‡Z PvB - Dfq †ÿ‡ÎB weÁv‡bi ZË¡, Z_¨ I aviYv †kLv‡bvi cvkvcvwk 

Zv‡K cÖ‡qvRbxq `ÿZv, „̀wófw½ I g~j¨‡eva †kLv‡bv `iKvi| weÁv‡bi †h †Kv‡bv welq AbymÜv‡bi †ÿ‡Î weÁvbx‡`i 

wbw`©ó „̀wófw½ I g~j¨‡eva Ges `ÿZvi cÖ‡qvM NUv‡Z nq| Avevi weÁv‡bi PP©v I †kLvi ga¨ w`‡q GKRb wkÿv_x© 

wbw`©ó wKQz „̀wófw½ I g~j¨‡eva Ges `ÿZvi weKvk NUv‡Z cv‡i| Avgiv GiKg wKQz `„wófw½, g~j‡eva I `ÿZv wb‡P 

Av‡jvPbv Ki‡ev| 

weÁv‡b cÖwµqvKiY `ÿZv 

Avgv‡`i we`¨vj‡q mvaviYZ weÁv‡bi ïay ÁvbB wkÿv †`Iqv n‡q _v†K, •eÁvwbK cÖwµqvi mv‡_ mswkøó `ÿZv †Zgb 

¸iæZ¡ w`‡q †kLv‡bv nq bv| wKš‧ •eÁvwbK cÖwµqvi mv‡_ mswkøó `ÿZv¸‡jv weÁvb †kLv I M‡elYvi Rb¨ †hgb `iKvi 

nq, †Zgwb Avgv‡`i •`bw›`b Rxe‡bI `iKvi nq| ZvB weÁvb wkÿvwe`MY G ai‡bi `ÿZv¸‡jv AR©b‡K weÁvb 

†kLvi GKwU ¸iæZ¡c~Y© jÿ¨ wn‡m‡e we‡ePbv K‡ib| Avgv‡`i bZzb wkÿvµ‡g K‡qKwU cÖwµqvKiY `ÿZv †hgb 

ch©‡eÿY, m¤¢ve¨ e¨vL¨v, c~e©vbygvb, AbywgZ wm×všÍ MÖnY, AbywgZ wmØvšÍ hvPvB, cixÿY G¸‡jv AR©‡bi Ici †Rvi 

†`Iqv n‡q‡Q|  

GKwU D`vni‡Yi mvnv‡h¨ G ai‡bi cÖwµqvKiY `ÿZvi cÖ‡qvRbxqZv †evSv hv‡e| Avgiv hLb iv Í̄v cvi nB ZLb Kx 

Kwi? Avgiv cÖ_‡g ch©‡eÿY Kwi GKwU Mvwo KZ`~‡i Av‡Q Ges KZ MwZ‡Z Avm‡Q| Zvi Ici wfwË K‡i Avgiv 

Abygvb Kwi †h, MvwowU Avmvi Av‡M Avgiv iv Í̄v cvi n‡Z cvi‡ev wK bv? Avgiv hw` fyjfv‡e c~e©vbygvb (Prediction) 

Kwi Zvn‡j `~N©Ubvq co‡ev| ZvB c~e©vbygvb Kiv Rxe‡bi Rb¨ Avek¨Kxq GKwU `ÿZv| c~ev©bygvb weÁvb PP©v ev 

AbymÜv‡bi Rb¨I Avek¨Kxq GKwU `ÿZv| 

weÁvb cÖwµqvKiY `ÿZv g~jZ `yB ai‡bi - †g․wjK cÖwµqvKiY `ÿZv I mgwš̂Z cÖwµqvKiY `ÿZv| †g․wjK 

cÖwµqvKiY `ÿZvi g‡a¨ Av‡Q ch©‡eÿY, cwigvcKiY, †kÖwYKiY, c~e©vbygvb, m¤¢ve¨ e¨vL¨v`vb I †hvMv‡hvMKiY|  

mgwš̂Z cÖwµqvKiY `ÿZv¸‡jvi g‡a¨ i‡q‡Q cixÿY hv cÖK…Zc‡ÿ AbywgZ wm×všÍ MÖnY I PjK wbqš¿Y  cÖf…wZ wKQz 

`ÿZvi mgš̂q| 

(K) ch©‡eÿY : ch©‡eÿY weÁv‡bi we‡kl K‡i imvqb AbymÜv‡b GKwU Avek¨Kxq `ÿZv| mvaviYfv‡e ch©‡eÿY 

ej‡Z †KD †KD †Kv‡bv wKQz‡K g‡bv‡hvM w`‡q †`Lv‡K †ev‡Sb| wKš‧ ch©‡eÿY wK ïay †PvL w`‡qB nq? Avm‡j Zv bq| 

Avgiv Avgv‡`i mKj B› ª̀xq e¨envi K‡i ch©‡eÿY K‡i _vwK| ch©‡eÿY n‡jv B›`ªxqMÖvn¨ cÖZ¨ÿY| wkÿK wn‡m‡e 
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Avgv‡`i `vwqZ¡ n‡jv †Kv‡bv e¯‧ ev NUbv ch©‡eÿY Ki‡Z wkÿv_x©‡`i me¸‡jv B› ª̀xq e¨env‡i mvnvh¨ Kiv| †PvL w`‡q 

†`Lvi gva¨‡g wkÿv_x© e¯‧/e¯‧mg~‡ni AvKvi, AvK…wZ I is wbY©q Ki‡Z cv‡i| †PvL w`‡q AviI wbY©q Ki‡Z cv‡i 

e¯‧mg~n G‡K Ac‡ii mv‡_ Kxfv‡e wg_w¯…qv Ki‡Q| †kvbvi gva¨‡g wkÿv_x© k‡ãi ZxeªZv ev Q›` cÖZ¨ÿY Ki‡Z cv‡i| 

¯úk© K‡i wkÿv_x© eyS‡Z cv‡i e¯‧i MVb‣kjx (Texture) I AvK…wZ| wRnŸvi mvnv‡h¨ ¯^v` MÖnY K‡i ivmvqwbK ª̀‡e¨i 

m¦v` (jeYv³Zv, wZ³Zv) BZ¨vw` eyS‡Z cviv hvq| bv‡Ki mvnv‡h¨ wkÿv_x© cv‡i MÜ wbY©q Ki‡Z|  

wkÿv_x©‡`i ch©‡eÿY `ÿZv †kLv‡Z I Abykxjb Kiv‡Z wkÿK GKwU ivmvqwbK c`v_© GKRb wkÿv_x©‡K w`‡q Zvi 

AvK…wZ, is, MÜ, MVb‣kjx (k³ ev big) BZ¨vw` wbY©q Ki‡Z ej‡Z cv‡ib| Z‡e †Kv‡bv wKQzi ¯^v` cixÿv Ki‡Z 

†`Iqvi e¨vcv‡i Lye mveavb n‡Z n‡e| †Kv‡bv ARvbv ª̀‡e¨i ¯^v` wb‡Z bv †`IqvB fv‡jv KviY ARvbv †Kv‡bv ª̀‡e¨ 

ÿwZKi ev welv³ †Kv‡bv wKQz _vK‡Z cv‡i| 

(L) m¤¢ve¨ e¨vL¨v`vb (Inferring) : m¤¢ve¨ e¨vL¨v`vb ch©‡eÿ‡Yi mv‡_ IZ‡cÖvZfv‡e RwoZ GKwU `ÿZv| GwU n‡jv 

Avgiv  †h NUbv ch©‡eÿY Kwi Zvi GKwU m¤¢ve¨ e¨vL¨v cÖ`vb| imvq‡b m¤¢ve¨ e¨vL¨v`vb AZ¨šÍ ¸iæZ¡c~Y© I eûje¨eüZ 

`ÿZv| evsjv‡`‡ki A‡bK †jLK G‡K Õwm×všÍÕ wn‡m‡e  †j‡Lb hv cÖK…Z A_© enb K‡i bv| †hgbÑ GKwU cwi®‥vi 

`ªe‡Y wmjfvi bvB‡UªU ª̀eY †gkv‡bv n‡jv| GKwU mv`v Aat‡ÿc co‡jv| Gi m¤¢ve¨ e¨vL¨v wn‡m‡e ejv †h‡Z cv‡i †h, 

GwU wmjfvi †K¬vivB‡Wi Aat‡ÿc|  A_©vr cÖ_g `ªeYwU‡Z †K¬vivBW Avqb i‡q‡Q| 

 

mviwY 1.1: m¤¢ve¨ e¨vL¨v`vb 

cixÿv ch©‡eÿY m¤¢ve¨ e¨vL¨v ev Inferring 

cwi®‥vi bgybv ª̀e‡Yi wKQz Ask GKwU 

†U÷wUD‡e wb‡q Gi mv‡_ wKQz 

cwigvY wmjfvi bvB‡UªU `ªeY †gkvB| 

mv`v Aat‡ÿc 

co‡jv 

†h‡nZz wmjfvi bvB‡UªU ª̀e‡Y wmjfvi Avqb i‡q‡Q Ges 

wmjfvi †K¬vivBW mv`v e‡Y©i I cvwb‡Z A`ªeYxq, †m‡nZz 

ejv hvq †h, Aat‡ÿcwU m¤¢eZ wmjfvi †K¬vivB‡Wi| 

A_©vr bgybv ª̀e‡Y †K¬vivBW Avqb wQj| 

m¤¢ve¨ e¨vL¨v`vb wm×všÍ MÖn‡Y mnvqZv K‡i| Avgiv Rvwb Aat‡ÿcwU wmjfvi †K¬vivB‡Wi; GwU wbwðZ n‡Z cvi‡j 

wbwðZ n‡Z cvi‡ev †h bgybv‡Z †K¬vivBW Avqb i‡q‡Q| GwU Kivi Rb¨ Aat‡ÿcwU‡Z A¨v‡gvwbqv `ªeY †hvM Kiv nq| 

Aat‡ÿcwU `ªexf~Z n‡q wbwðZ nIqv hvq †h Aat‡ÿcwU wmjfvi †K¬vivB‡Wi-B wQj Ges g~j bgybv‡Z  †K¬vivBW Avqb 

Av‡Q| 

 (M) cwigvc/gvcKiY : †Kv‡bv wKQzi cwigvY Rvbvi Rb¨ cwigvc Kiv nq| imvq‡b wewfbœ †ÿ‡Î cwigvc Ki‡Z nq| 

†Kv‡bv ª̀eY cÖ¯yÍwZ‡Z mwVK f‡ii ª̀e Ges mwVK AvqZ‡bi `ªveK wb‡Z nq| ¸YMZ we‡køl‡Y hw`I GK`g mwVK 

cwigvY Rvb‡Z nq bv ZeyI mwVK dj †c‡Z I ivmvqwbK ª̀e¨ AcPq †iva Ki‡Z cwigv‡ci `iKvi nq| Avi †h †Kv‡bv 

ai‡bi ¸YMZ we‡køl‡Y †Zv mwVK cwigvc AZ¨šÍ ¸iæZ¡c~Y©| 

(O) †hvMv‡hvM ev dj cÖKvk : ch©‡eÿY n‡Z cvIqv DcvË‡K †Kv‡bv wbw`©óiƒ‡c wjwce× ev cÖKvk Ki‡Z nq hv‡Z 

Ab¨iv DcvËmg~n‡K eyS‡Z cv‡i A_ev ch©‡eÿYKvix wb‡RB c‡i †Kv‡bv GK mg‡q Zv eyS‡Z cv‡i| wewfbœfv‡e 

†hvMv‡hvM Ki‡Z ev DcvË Dc  ̄vcb Ki‡Z nq| mwVK wPÎ AuvKv, mwVK PvU© I †jLwPÎ (Graph) •Zwi, h_vh_ g‡Wj 

wbg©vY Ges cwi®‥vi fvlvq eY©bvi gva¨‡g †Kv‡bv e¯‧ ev NUbv‡K cÖKvk Ki‡Z nq| 

(P) c~e©vbygvb (Prediction) : Avgiv •`bw›`b Rxe‡b bvbv‡ÿ‡Î c~e©vbygvb Kwi| c~e©vbygvb n‡jv Rvbv Z‡_¨i Dci 

wfwË K‡i fwel¨‡Z ev Ab¨ †Kv‡bv †ÿ‡Î Kx NU‡Z cv‡i Zvi c~e©vfvm| •ekvL gv‡m DËi cwðg AvKv‡k Kv‡jv †gN 

†`L‡j Avcwb Kx Ki‡eb? wbðqB ZvovZvwo evwo wdi‡eb? Avgiv c~e©vbygvb Kwi †h, wKQzÿY c‡iB Kvj‣ekvLx ïiæ 

n‡e| †ewkifvM †ÿ‡ÎB GwU N‡U _v‡K KviY c~e©vbygvbwU A‡bK eQ‡ii Rvbv Z‡_¨i Dci wfwË K‡i Kiv| G‡ÿ‡Î 

Avcwb eQ‡ii ci eQi †`‡L G‡m‡Qb †h, •ekvL gv‡m DËi-cwðg AvKv‡ki †Kv‡Y Kv‡jv †gN Ki‡j Zvi ciB 

Kvj‣ekvLx ïiy nq| weÁv‡b c~e©vbygvb GKwU †g․wjK `ÿZv| imvqb PP©vq ev M‡elYvq I weÁvb wkLb-†kLv‡bv‡Z 

c~e©vbygvb GKwU MyiæZ¡c~Y© welq| †hgbÑ Avcwb 250 wgwjwjUvi- Gi GKwU m¤ú„³ ª̀eY •Zwi Ki‡eb| GLv‡b wbðqB 
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Avcwb c~e©vbygvb Ki‡eb †h, KZUzKz `ªe Avcwb †hvM Ki‡eb| Avcwb wbðqB Av›`v‡R ª̀e †hvM K‡i †dj‡eb bv| g‡b 

ivL‡Z n‡e c~e©vbygvb KLbB ïay Av›`vR ev Abygv‡bi welq bq, c~e©vbygvb Aek¨B Rvbv Z‡_¨i wfwË‡Z n‡Z n‡e|  

(Q) cixÿY : mvaviYfv‡e Avgiv ej‡Z cvwi cixÿY n‡jv ÒKx NU‡e Zv †`Lvi Rb¨ wKQz GKUv KivÓ (O’Brien, 
2006, p. 99)| Avgiv c~‡e© ewY©Z `ÿZv¸‡jv‡Z †`‡LwQ †h, H ai‡bi K‡R Avgiv wb‡Riv †Kv‡bv wKQz cwieZ©b Kwi 

bv| hv Av‡Q ev NU‡Q Zv-B ch©‡eÿY Kwi, eY©bv Kwi, cwigvc Kwi, m¤¢ve¨ e¨vL¨v`vb Kwi, †kªwYKiY Kwi A_ev 

c~e©vbygvb Kwi| wKš‧ cixÿ‡Yi †ÿ‡Î †Kv‡bv wKQz (e¯‧, Dcv`vb ev NUbv) cwieZ©b K‡i †`wL Zvi dj Kx nq? GKwU 

D`vniY w`‡jB cixÿ‡Yi e¨vcviwU cwi®‥vi n‡e| GKwU cv‡Î GK wjUvi cvwb i‡q‡Q| cvÎmn cvwb‡K hw` ïay †i‡L 

†`Iqv nq Zvn‡j Kx NU‡e? Avgiv †`L‡ev †h AvaNÈv mg‡q †Zgb wKQzB nq‡Zv NU‡e bv| wKš‧ GKB mg‡q Avgiv 

hw` Av‡iKwU cv‡Î (GKB ai‡bi) GK wjUvi cvwb wb‡q Pzjvi Dc‡i ewm‡q Zvc w`B Zv n‡j †`Lv hv‡e wKQzÿY c‡i 

cvwb dzU‡Z ïiy K‡i‡Q Ges AvaNÈv c‡i cvwb A‡bKUv K‡g †M‡Q| wØZxq †ÿ‡Î Avgiv wb‡Riv wKQz GKUv K‡iwQ 

(Zvc w`‡qwQ)| GwU GKwU cixÿY|  

cixÿY `ÿZv g~jZ GKwU mgwš̂Z cÖwµqvKiY `ÿZv| KviY GKwU cixÿ‡Y Ab¨vb¨ cÖwµhvKiY `ÿZv cÖ‡qv‡Mi 

cÖ‡qvRb nq| †hgb,  Ic‡i ewY©Z cixÿ‡Y ch©‡eÿY I cwigvc (cvwb †g‡c †bIqv I cixÿY †k‡l Avevi gvcv) 

`ÿZvmg~n cÖ‡qv‡Mi `iKvi n‡e| cixÿ‡Yi †ÿ‡Î ỳwU welq MyiæZ¡c~Y©| GKwU n‡jv Kx cixÿv Kiv `iKvi Zvi GKwU 

aviYv (AbywgZ wm×všÍ MÖnY) Ges Ab¨wU n‡jv PjK (variable) wbqš¿Y Kiv| 

AbywgZ wm×všÍ : †Kv‡bv wKQz cwieZ©b NUv‡bvi gva¨‡g cixÿv (Test) ev hvPvB Kivi Av‡M ÔKx cwieZ©b Ki‡j Kx 

NU‡eÕ G m¤ú‡©K AbymÜvbKvixi (weÁvbx n‡Z cv‡ib, wkÿv_x© AbymÜvbKvix n‡Z cv‡ib) aviYv Kiv `iKvi| GB AwMÖg 

aviYv MÖnY Kivq AbywgZ wm×všÍ MÖnY| †hgb, cvwb wb‡q †Kv‡bv cixÿ‡Yi Av‡M wkÿv_x©iv bvbv ai‡bi AbywgZ wm×všÍ 

wb‡Z cv‡i| †hgb, cvwb‡K Zvc w`‡j cvwbi Ae¯ vi †Kv‡bv cwieZ©b n‡e bv| A_ev cvwb‡K Zvc w`‡j cvwb dzU‡e Ges 

ev®ú n‡q D‡o hv‡e| wkÿv_x©‡`i Gme aviYv Aek¨B Zv‡`i AwfÁZv I c~e©Ávb †_‡K K‡i _v‡K| Ic‡i DwjøwLZ 

`yÕwU AbywgZ wm×všÍB hvPvB K‡i †`Lv †h‡Z cv‡i mwZ¨B Zv N‡U wKbv| Gfv‡e AbywgZ wm×všÍ n‡jv ÕGwU Ki‡j GwU 

NU‡eÕ Ggb GKwU aviYv hv cixÿv Kivi †hvM¨| 

 

PjK wbqš¿Y : cixÿ‡Yi gva¨‡g Avgiv wbwðZ n‡Z cvwi †Kv‡bv wKQz cwieZ©b Ki‡j Kx N‡U A_ev †Kv‡bv NUbvi Ici 

†Kv‡bv wbqvgK Kxiƒc cÖfve †d‡j| Avgiv hw` mwVKfv‡e wbY©q Ki‡Z PvB †Kv‡bv GKwU wbqvgK †Kv‡bv NUbv ev e¯‧i 

Ici Kxiƒc cÖfve †d‡j Zv n‡j Avgiv †Kej H wbqvgK ev PjKwUB †Kej cwieZ©b Ki‡Z cvi‡ev; Ab¨ me wbqvgK 

ev Ae¯ v GKB ev w¯ i ivL‡Z n‡e| †hgb, A¨v‡gvwbqv Drcv`‡b ZvcgvÎvi cÖfve Kx Zv †evSvi Rb¨ GKRb M‡elK 

Pvc I Ab¨vb¨ PjK w  ̄i †i‡L ïay ZvcgvÎv cwieZ©b K‡i wewfbœ ZvcgvÎvq Drcv‡`i cwigvY wbY©q K‡i †`‡Lb †h, 

ZvcgvÎv cwieZ©‡b Drcv‡`i cwigvY K‡g ev ev‡o wK bv|  

weÁv‡bi cÖwZ BwZevPK `„wófw½ I Av¯ v 

weÁvb †kLv, weÁv‡bi PP©v, •`bw›`b Rxe‡b weÁv‡bi e¨envi - me¸‡jv †ÿ‡ÎB GKRb gvby‡li mev©‡MÖ `iKvi weÁv‡bi 

cÖwZ BwZevPK `„wófw½ I Av¯ v| Zv‡K GB g‡bvfve †cvlY Ki‡Z n‡e †h, cÖK…wZ RM‡Zi mewKQz gvby‡li Kv‡Q 

†evaMg¨ ev gvby‡li c‡ÿ †evSv m¤¢e Ges cÖK…wZ I cÖvK…wZK NUbvewj †evSvi Rb¨ ev e¨vL¨v Kivi Rb¨ weÁvbB 

m‡e©vËg| Áv‡bi Ab¨vb¨ kvLv Ab¨vb¨ †ÿ‡Î  Kvh©Kix n‡Z cv‡i Z‡e cÖK…wZ m¤úwK©Z †Kv‡bv NUbv, inm¨ wKsev mgm¨v 

D‡¤§vP‡b weÁv‡bi weKí †bB| Avgv‡`i Kv‡Q A‡bK NUbv‡K AvcvZ `„wó‡Z AwZ-cÖvK…wZK g‡b n‡Z cv‡i, wKš‧ 

Avgv‡`i Av  ̄v _vK‡Z n‡e †h, †Kej •eÁvwbK AbymÜv‡bi gva¨‡gB H NUbv D‡¤§vPb Kiv hv‡e|  

•eÁvwbK g~j¨‡eva 

g~j¨‡eva kãwU‡K wewfbœfv‡e e¨vL¨v Kivi †Póv Kiv n‡q _v‡K| Avgiv †Kv‡bv  wKQzi Ici g~j¨ Av‡ivc Ki‡j †m 

Abyhvqx KvR Kwi| Avcwb hw` mZZv‡K g~j¨ †`b, Zv n‡j Avcwb e¨w³Rxe‡b mr _vK‡eb| GLv‡b mZZv Avcbvi 

GKwU bxwZ| †Zgwb Avcwb hw` †Kv‡bv GKwU welq m¤ú‡K© †h †Kv‡bv e¨vL¨v †Lvjv g‡b  †kv‡bb ev MÖnY Ki‡Z cÖ¯‧Z 

_v‡Kb Zvn‡j ejv hvq †h, Avcbvi Õ†Lvjvgb¯‥ZvÕ i‡q‡Q| DcwiD³ `yÕwU bxwZ ev Av`k© - mZZv I †Lvjvgb¯‥Zv - †K 

Avgiv g~j¨‡eva ej‡Z cvwi| mnRfv‡e ejv hvq †h, g~j¨‡eva n‡jv Avgv‡`i †fZiKvi wKQz Av`k©gvb, bxwZ ev 

Rxebv`k© hv Avgv‡`i wm×všÍ MÖnY, AvPiY ev KvR‡K wb‡`©kbv (Guide) †`q|  
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weÁvb wkÿv I g~j¨‡eva MVb : cÖK…Zc‡ÿ, Avgiv wewfbœfv‡e g~j¨‡eva MVb ev AR©b K‡i _vwK| †hgb, 

cwievi †_‡K, mgvR †_‡K, e¨w³Rxe‡bi AwfÁZv †_‡K| GLb Aek¨ wkÿve¨e¯ v †_‡KB g~j¨‡eva AR©‡bi ¸iæZ¡ 

†`Iqv nq| Avcbv‡`i nq‡Zv A‡b‡KiB g‡b Av‡Q Avgiv ¯‥zj Rxe‡bi cvV¨eB‡q A‡bK Mí KweZv c‡owQ hv †_‡K 

g~j¨‡eva AR©b K‡iwQ| †hgb †mvbvi ni‡d †jLv bvg M‡í †`‡LwQ GKRb gvbyl Ab¨‡`i‡K euvPv‡Z wM‡q Kxfv‡e wb‡Ri 

Rxeb DrmM© K‡i‡Qb| A_ev exi‡kªô I Ab¨vb¨ gyw³‡hv×viv Kxfv‡e wb‡Ri Rxeb‡K wemR©b w`‡q evsjv‡`k‡K ¯̂vaxb 

K‡i‡Qb| Gme Mí †_‡K Avgiv †`k‡cÖg I gvbeZv AR©b Kwi| GKBfv‡e weÁvb wkÿvi gva¨‡g Avgiv wkÿv_x©‡`i 

†ek wKQz g~j¨‡eva MVb Ki‡Z cvwi| wb‡P GiKg K‡qKwU g~j¨‡eva, Zv‡`i e¨vL¨v I weÁvb wkÿvi gva¨‡g wkÿv_x©‡`i 

g‡b g~j¨‡evawU MV‡bi Dcvqmg~n Av‡jvPbv Kiv n‡jv| g‡b ivL‡Z n‡e †h, GKwU g~j¨‡eva wewfbœ Dcv‡q cÖmvi NUv‡bv 

†h‡Z cv‡i| wb‡Pi ZvwjKvq  ỳÕGKwU Kv‡Ri D`vniY †`Iqv n‡q‡Q gvÎ| 

 

mviwY 1.2: K‡qKwU g~j¨‡eva, Zv‡`i A_© I weÁvb wkÿvi gva¨‡g wkÿv_x©‡`i g‡b g~j¨‡eva MVb I PP©vi Dcvq 

g~j¨‡eva (mgv_©K kã 

eÜbx‡Z †`Iqv n‡q‡Q) 

g~j¨‡evawU‡K †hfv‡e e¨vL¨v Kiv 

†h‡Z cv‡i 

g~j¨‡evawU‡K †hfv‡e wkÿv_x©‡`i g‡b MVb Kiv 

†h‡Z cv‡i 

AbymwÜrmv (†K․Z~nj) bZzb wKQz m¤ú‡©K Rvbvi/ AbymÜvb 

Kivi B”Qv| 

wkÿv_x©‡`i Zvi wbKU cwi‡e‡ki wewfbœ e¯‧ I 

cÖK…wZ‡Z NUv NUbv m¤ú‡©K AbymÜvb Ki‡Z KvR 

†`‡eb| wkÿv_©x‡K G wb‡q cÖkœ Ki‡Z memgq Drmvn 

†`‡eb|  

†Lvjvgb¯‥Zv (gy³ 

gvbwmKZv)  

bZzb †Kv‡bv aviYv‡K we‡ePbv I 

MÖnY Ki‡Z B”QzK _vKv, bZzb 

Z_¨cÖgv‡Yi wfwË‡Z wb‡Ri aviYv 

I wek¦vm cwieZ©‡b cÖ¯‧Z _vKv, 

ch©vß Z_¨cÖgvY bv _vK‡j wm×všÍ 

MÖnY †_‡K weiZ _vKv|   

weÁv‡bi †h †Kv‡bv aviYv/ZË¡ m¤ú‡K© GKRb 

wkÿv_x©i e¨vL¨v g‡bv‡hvM w`‡q wkÿK ïb‡eb| 

wkÿK KLbI weÁvb ev Ab¨ †Kv‡bv ai‡bi Ávb ev 

wek¦vm‡K cig mZ¨ wn‡m‡e Zz‡j ai‡eb bv wKsev 

†Kv‡bv Ávb ev wek¦vm‡K cig wg_¨v wn‡m‡eI Zz‡j 

ai‡eb bv| GKRb wkÿv_x©i e³e¨ Ab¨‡`i ïb‡Z 

DrmvwnZ Ki‡eb|  

hvPvB cÖeYZv GwU †Lvjvgb¯‥Zvi cwicyiK| 

GKRb gvbyl †h †Kv‡bv bZzb aviYv 

we‡ePbv I MÖnY Ki‡Z B”QzK/cÖ¯‧Z 

_vK‡eb| wKš‧ †Kv‡bv wKQzB Avevi 

webv cÖ‡kœ ev hvPvB bv K‡i MÖnY 

Ki‡eb bv| †h †Kv‡bv wKQz wek¦vm 

ev MÖnY Kivi Av‡M †m m¤ú‡K© 

fv‡jvfv‡e hvPvB K‡i, cÖkœ K‡i 

†b‡eb|  

wkÿK cvV¨cy¯Í‡K ewY©Z †Kv‡bv wKQz ev weÁv‡bi 

†Kv‡bv cÖwZwôZ aviYv m¤ú‡K© cÖkœ Ki‡Z DrmvwnZ 

Ki‡eb| GgbwK wkÿK Zvi wb‡Ri e³e¨ m¤ú‡K©I 

cÖkœ Ki‡Z wkÿv_x©‡`i DrmvwnZ Ki‡eb| Kzms¯‥vi I 

AÜwek¦v‡mi dj¯^iƒc mgv‡R msNwUZ †hme 

`ytLRbK NUbv cÎcwÎKvq cÖKvwkZ nq †mme wb‡q 

cÖkœ Ki‡Z I hvPvB Ki‡Z wkÿv_x©‡`i DrmvwnZ 

Ki‡eb|  

ch©‡eÿYjä Dcv‡Ëi 

Dci wbf©ikxjZv 

†Kv‡bv wKQz e¨vL¨v Kiv ev †Kv‡bv 

wm×všÍ MÖn‡Yi †ÿ‡Î ch©‡eÿYjä 

Dcv‡Ëi Dci wbf©i Kiv 

weÁvb‡K Ab¨ †Kv‡bv wel‡qi gZ gyL¯  Kiv‡eb bv 

ev  †Kv‡bv aviYv †Kej ZË¡xqfv‡e e¨vL¨v Ki‡eb bv, 

†Póv Ki‡eb ch©‡eÿY, cÖ`k©b I cixÿY Gi gva¨‡g 

weÁv‡bi aviYv‡K cÖwZwôZ Ki‡Z| ch©‡eÿY ev 

cixÿY m¤¢e bv n‡j cixÿvjä †h DcvË cvIqv hvq 

Zv Dc¯ vcb I we‡kølY K‡i wkÿK aviYvwU Dc¯ vcb 

Ki‡eb| 
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cÖkœgvjv 

 

mswÿß DËi cÖkœ 

1. imvqb Kx? 

2. GKwU D`vni‡Yi mvnv‡h¨  •eÁvwbK m~Î  ej‡Z Kx †evSvq Zv e¨vL¨v Kiæb| 

3. imvq‡bi mv‡_ RxeweÁv‡bi m¤úK© GKwU D`vni‡Yi mvnv‡h¨ †`Lvb|  

4. GKwU D`vni‡Yi mvnv‡h¨ Õm¤¢ve¨ e¨vL¨vÕ `ÿZvwU eY©bv Kiæb| 

 

iPbvg~jK cÖkœ 

1. imvqb Kx Kx wb‡q KvR K‡i? D`vni‡Yi mvnv‡h¨ e¨vL¨v Kiæb| 

2. weÁv‡bi Áv‡bi cÖK…wZ we‡kølY Kiæb| 

3. Avgv‡`i Rxe‡bi wewfbœ †ÿ‡Î imvq‡bi e¨envi Zz‡j a‡i imvq‡bi ¸iæZ¡ we‡kølY Kiæb| 

4. imvqb wkÿv Kxfv‡e •eÁvwbK mvÿiZv AR©‡b mnvqZv Ki‡Z cv‡i Zv Av‡jvPbv Kiæb| 

5. imvqb wkÿv Kx Kx g~j¨‡eva AR©‡b mnvqZv Ki‡Z cv‡i Zv Av‡jvPbv Kiæb| 
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BDwbU 2 :  gva¨wgK ch©v‡q imvqb wkÿvµg I cvV¨cy¯ÍK 

GKwU †`‡ki wkÿve¨e¯ v †_‡K wkÿv_x©iv Kx Ávb, `ÿZv I g~j¨‡eva AR©b Ki‡e Zv we¯ÍvwiZfv‡e wba©viY Kiv _v‡K 

wkÿvµ‡g| wkÿv_x©iv †Kvb ¯Í‡i, †Kvb †kÖwY‡Z, †Kvb wel‡q Kx AR©b Ki‡e Zvi ZvwjKv wkÿvµ‡g wba©viY Kiv _v‡K| 

Av‡iv AšÍf©y³ _v‡K wkÿv_x©iv Kx ai‡bi wkLb AwfÁZv cv‡e Ges Kxfv‡e wkÿv_x©‡`i wkLb g~j¨vqb Kiv n‡e| 

wkÿvµ‡g †h wkLb D‡Ïk¨ wjwce× _v‡K Zv AR©‡bi Rb¨ cvV¨cy¯Í‡K wbw`©ó wel‡qi welqe ‧̄ we¯ÍvwiZfv‡e Dc¯ vcb 

Kiv nq| Avgv‡`i G Aa¨v‡qi Av‡jvP¨ welq n‡jv beg-`kg †kÖwYi imvqb wel‡qi wkÿvµg I cvV¨cy¯ÍK| G 

BDwbUwU wb‡¤œv³fv‡e web¨ Í̄ Kiv n‡q‡Q :  

2.1 wkÿvµ‡g imvqb wkÿvi jÿ¨ I D‡Ïk¨, wkÿvµ‡gi •ewkó¨ I †dvKvm 

2.2 imvqb cvV¨cy¯Í‡Ki •ewkó¨  

2.1 wkÿvµ‡g imvqb wkÿvi jÿ¨ I D‡Ïk¨, wkÿvµ‡gi •ewkó¨ I †dvKvm 

Avgiv cÖ_g BDwb‡U wek¦e¨vcx weÁvb I imvqb wkÿvi jÿ¨ I D‡Ïk¨ wb‡q Av‡jvPbv K‡iwQ| GwU GLb wek¦e¨vcx 

¯^xK…Z †h, we`¨vj‡q we‡kl K‡i beg-`kg †kÖwY ch©šÍ wkÿv_x©‡`i weÁvb †kLv‡bvi g~j jÿ¨ n‡jv Zv‡`i •eÁvwbKfv‡e 

mvÿi K‡i M‡o †Zvjv| Gi cvkvcvwk we`¨vj‡qi †k‡li w`‡K wkÿv_x©‡`i c`v_©weÁvb, imvqb I RxeweÁv‡bi GKwU 

k³ wfwË M‡o †Zvjvi †Póv Kiv nq hv‡Z Zviv D”PZi †kÖwY‡Z weÁvb, wPwKrmvweÁvb, cÖ‡K․kj I cÖhyw³i bvbv wel‡q 

covi mÿgZv AR©b K‡i| imvqb wkÿvwe‡`iv imvqb wkÿvi jÿ¨ wn‡m‡e GB ỳÕwU jÿ¨‡K MÖnY K‡i imvqb wkLb-

†kLv‡bv cwiPvjbv Kivi K_v e‡jb|  

gva¨wgK ch©v‡q 2012 mv‡j bZzb wkÿvµg cÖYqb Kiv n‡q‡Q| G wkÿvµ‡gi Ab¨Zg wfwË n‡jv 2010 mv‡j M„nxZ 

RvZxq wkÿvbxwZ| Avgv‡`i †`‡ki eZ©gvb wkÿvbxwZ‡Z weÁvb wkÿvi jÿ¨ I D‡Ïk¨ wb¤œiƒc : 

 wkÿv_©x‡`i Ggbfv‡e cÖ¯‧Z Kiv †hb cÖwZfv weKvk, Ávb mvAYyv Ges m„RbkxjZvq Zviv AvšÍRvwZ©K 

gvb AR©b Ki‡Z cv‡i| 

 weÁvb wkÿvi m‡½ cÖhyw³ wkÿv Ges gvbweK wkÿvi †h wbweo m¤úK© i‡q‡Q Ges Zv‡`i GKwU †h 

Ab¨wUi cwic~iK GB welqwU gv_vq †i‡L GKUv mgwš̂Z wkÿvi Ask wn‡m‡e weÁvb wkÿv‡K 

wkÿv_©x‡`i mvg‡b Zz‡j aiv| (RvZxq wkÿvbxwZ 2010, c„ôv 29) 

Avgiv hw` cÖ_g jÿ¨wU jÿ Kwi Zvn‡j †`Lv hv‡”Q, Avgv‡`i weÁvb Z_v imvqb wkÿv‡K AvšÍR©vwZK gv‡bi Kivi 

w`‡K †Rvi †`Iqv n‡q‡Q| G †cÖwÿ‡Z Avgiv a‡i wb‡Z cvwi †h, wek¦e¨vcx imvqb wkÿvi †h jÿ¨, D‡Ïk¨, wkLv‡bv-

†kLv‡bv c×wZ Ges g~j¨vqb c×wZ i‡q‡Q, Avg‡`iI Zv AbymiY Kiv `iKvi| G welqwU gv_vq †i‡LB Avgiv GLb 

†`L‡ev Avgv‡`i wkÿvµ‡g imvqb wkÿvi Kx jÿ¨ I D‡Ïk¨ wba©viY Kiv n‡q‡Q wKsev wkÿvµg I cvV¨cy¯Í‡K Kx 

wel‡qi w`‡K †ewk ¸iæZ¡ †`Iqv n‡q‡Q| 

gva¨wgK imvqb wkÿvµ‡gi f~wgKv‡Z GB wkÿvµ‡gi wKQz •ewkó¨ m¤ú‡K© Av‡jvKcvZ Kiv n‡q‡Q| GQvov wb¤œwjwLZ 

D‡Ïk¨ wba©viY Kiv n‡q‡Q| wkÿvµ‡gi •ewkó¨ I D‡Ïk¨ †_‡K wkÿv_x©iv †Kb imvqb co‡e Zvi aviYv cvIqv hvq| 

wkÿvµ‡gi f~wgKv‡Z ¯úófv‡e ejv n‡q‡Q †h, G wkÿvµ‡g Ó•`bw›`b Rxe‡b imvq‡bi cÖ‡qvM, nv‡Z Kj‡g KvR I 

imvq‡bi cÖwµqvi cÖwZ †Rvi †`Iqv n‡q‡QÓ hv‡Z  ev Í̄e D`vni‡Yi mv‡_ m¤úwK©Z K‡i wkÿv_©xiv welqe ‧̄‡K mn‡R 

Abyaveb I we‡kølY Ki‡Z cvi‡e| Av‡iv ejv n‡q‡Q †h, gyL¯  we`¨v wbiærmvwnZ K‡i wkÿv_©x‡`i Kg© `ÿZvm¤úbœ 

gvbem¤ú` wn‡m‡e •Zwi Kivi w`‡K „̀wó †`Iqv n‡q‡Q| wkÿv_©x‡`i imvq‡bi cÖwZ Drmvn evov‡bvi Rb¨ GB 

wkÿvµ‡gi K‡jei bv evwo‡q RxebNwbô Kiv n‡q‡Q| GKBmv‡_ cÖK…wZ I cÖK…wZ‡Z msNwUZ NUbvewj m¤ú‡K© 

wkÿv_©x‡`i AbymwÜrmv †gUv‡bvi w`‡KI we‡kl †Rvi †`Iqv n‡q‡Q| 

wkÿvµ‡gi f~wgKv‡Z DwjøwLZ e³‡e¨ cÖwZdjb N‡U‡Q wkÿvµ‡g AšÍfy©³ D‡Ïk¨¸‡jv‡Z| G D‡Ïk¨¸‡jv‡Z †`Lv 

hv‡”Q, wkÿv_x©iv imvqb Kx Zv m¤ú‡K© Rvb‡e; imvq‡bi Z_¨, ZË¡ I †K․kj m¤ú‡K© Rvb‡e I AbymwÜrmy n‡e; 

Avgv‡`i •`bw›`b Rxe‡b Ges K…wl, wkí, ¯^v  ̄¨ I M„‡n e¨envh© mvgMÖxi imvqb Ges ¯^v  ̄¨ I cwi‡e‡ki Dci G‡`i 
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cÖfve m¤ú‡K© †R‡b Zv cÖ‡qvM Ki‡Z cvi‡e| wkÿv_x©iv nv‡Z Kj‡g Kv‡Ri gva¨‡g AbymÜvb `ÿZvI AR©b Ki‡e| 

weÁvb mvÿiZv AR©b Ges weÁv‡bi k³ wfwË •Zwi -  weÁvb Z_v imvqb wkÿvi `~Õai‡bi j‡ÿ¨i mv‡_B m½wZc~Y© G 

D‡Ïk¨¸‡jv| 

 

 

 

 

 

 

 

 

 

 

 

 

 

imvqb wkÿvµ‡gi †dvKvm 

wkÿvµ‡g  AšÍfz©³ imvqb wkÿvi jÿ¨ I D‡Ïk¨ AR©‡bi j‡ÿ¨ cÖ‡qvRbxq welqe ‧̄ wkÿvµg I cvV¨cy¯Í‡K AšÍf©y³ 

Kiv n‡q‡Q| †hgb, cÖ_g Aa¨vqwU n‡jv imvq‡bi aviYv| G‡Z AšÍfz©³ welqe¯‧ wkÿvµ‡g cÖ_g D‡Ïk¨wU AR©‡b mnvqK|  

cÖ_g D‡Ïk¨ :   1. imvq‡bi aviYv, m¦iƒc I ¸iæZ¡ m¤ú‡K© Rvbv| 

cÖ_g Aa¨v‡qi welqe ‘̄ : imvqb cwiwPwZ, imvq‡bi cwiwa, imvq‡bi mv‡_ weÁv‡bi Ab¨vb¨ kvLvi m¤úK©, 

imvqb cv‡Vi ¸iæZ¡, imvq‡b AbymÜvb I M‡elYv, AbymÜvbg~jK Kv‡Ri cwiKíbv cÖYqb, 

AbywgZ wm×všÍ MVb I cixÿY, imvq‡b AbymÜv‡bi mg‡q, ivmvqwbK `ªe¨ msiÿY I 

e¨env‡i mZK©Zvg~jK e¨e¯ v| 

Avgiv †`L‡Z cvw”Q, cÖ_g Aa¨v‡q imvqb Kx, Gi cwiwa ev GwU Kx wb‡q KvR K‡i, imvq‡bi mv‡_ Ab¨vb¨ weÁv‡bi Kx 

m¤úK©, imvq‡b Kxfv‡e AbymÜvb Kiv nq G m¤ú‡K© we¯ÍvwiZ AšÍfz©³ Kiv n‡q‡Q| G welqK Ávb wkÿv_x©i weÁvb 

mvÿiZv AR©‡b mnvqZv K‡i| GKBmv‡_ fwel‡Z weÁvb Aa¨qb I PP©vq AvMÖnx K‡i †Zv‡j|  

cÖ_g Aa¨v‡qi g‡Zv Ab¨vb¨ Aa¨v‡qi †dvKvm¸‡jv wb‡P Dc  ̄vcb Kiv n‡jv|  

Aa¨vq 2 : c`v‡_©i wewfbœ Ae¯ v I NUbv KYvi MwZZ‡Ë¡i mvnv‡h¨ e¨vL¨v Kiv n‡q‡Q| imvqb cv‡V wkÿv_©x‡`i 

DrmvwnZ Kivi Rb¨ ev¯‧e D`vni‡Yi gva¨‡g e¨vcb I wbtmi‡Yi aviYv †`Iqv n‡q‡Q| KwVb c`v‡_©i Mjb, 

EaŸ©cvZb I Zij c`v‡_©i ùzUb cÖwµqv wbY©‡qi Rb¨ nv‡Z Kj‡g KvR Kivi my‡hvM ivLv n‡q‡Q| 

Aa¨vq 3 : GB Aa¨v‡qi g~j welqe ‧̄ c`v‡_©i MVb GKK cigvYyi MVb| GKwU cigvYy Kx ai‡bi KwYKv w`‡q MwVZ 

Ges Zviv Kxfv‡e web¨¯Í i‡q‡Q G m¤ú‡K© we¯ÍvwiZ Av‡jvPbv i‡q‡Q G Aa¨v‡q| cigvYyi MVb m¤ú‡K© 

iv`vi‡dvW© I †ev‡ii g‡Wj Ges cigvYy‡Z wewfbœ kw³¯Í‡i B‡jKUªb Kxfv‡e web¨¯Í i‡q‡Q Zv Rvbvi e¨vcv‡i 

G Aa¨v‡q  †Rvi †`Iqv n‡q‡Q| 

Aa¨vq 4 : AvaywbK imvq‡bi mv‡_ cwiwPZ Kivi j‡ÿ¨ me©vaywbK ch©vq mviwY †`Iqv Av‡Q| ch©vq mviwYi weKv‡ki 

cUf~wg, ch©vq mviwYi wfwË I ¸iæZ¡, ch©vq mviwY‡Z †g․‡ji Ae¯ v‡bi mv‡_ Gi ivmvqwbK a‡g©i m¤úK©, 

ch©vq mviwYi ch©vq I MÖæ‡ci bvgKiY GB welq¸‡jv AšÍfz©³ Kiv n‡q‡Q| Gi mv‡_ ch©vq mviwYi GKB 

MÖy‡ci †g․j‡`i ivmvqwbK a‡g©i cixÿv nv‡Z-Kj‡g Kv‡Ri gva¨‡g cÖ`k©‡bi e¨e¯ v Av‡Q| 

D‡Ïk¨ 

1. imvq‡bi aviYv, m¦iƒc I ¸iæZ¡ m¤ú‡K© Rvbv| 

2. imvq‡bi Z_¨, ZË¡ I †K․kj m¤ú‡K© Rvbv Ges G¸‡jvi cÖwZ AbymwÜrmy nIqv| 

3. c`v‡_©i Af¨šÍixY MVb m¤ú‡K© aviYv jvf Kiv| 

4. †gvj-Gi aviYv jvf K‡i ivmvqwbK MYbv Ki‡Z cviv| 

5. c`v_©mg~‡ni cwieZ©‡bi mv‡_ kw³i m¤úK© wba©viY, cwieZ©b I kw³‡K †h․w³Kfv‡e e¨envi Ges kw³ 

Drcv`‡b Dchy³ c×wZ wbe©vPb Ki‡Z mÿgZv AR©b Kiv| 

6. ivmvqwbK mgZv m¤ú‡K© †R‡b cwi‡e‡ki fvimvg¨ iÿvq mÿgZv AR©b Kiv| 

7. •`bw›`b Rxe‡b cÖ‡qvRbxq avZe I AavZe c`v_© m¤ú‡K© Rvbv Ges G¸‡jvi cybte¨env‡i Drmvnx nIqv| 

8. Avgv‡`i Rxe‡b Kve©b †h․‡Mi e¨envi I ¸iæZ¡ Abyaveb Kiv| 

9. K…wl, wkí, ¯^v¯ ¨ I M„‡n e¨envh© mvgMÖxi imvqb Ges ¯^v  ̄¨ I cwi‡e‡ki Dci G‡`i cÖfve m¤ú‡K© †R‡b 

¯^v¯ ¨m¤§Z I cwi‡ekevÜe ª̀e¨ e¨env‡i AvMÖnx nIqv| 

10. e¨envwiK/ nv‡Z-Kj‡g Kv‡Ri gva¨‡g AbymÜvb `ÿZv AR©b Kiv| 

(gva¨wgK weÁvb wkÿvµg, 2012, c„ôv - 168) 
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Aa¨vq 5 : ivmvqwbK eÜb GB Aa¨v‡qi Av‡jvP¨m~wP| AóK I `yB Gi wbq‡gi Av‡jv‡K eÜb e¨vL¨v Kiv n‡q‡Q| 

AvqwbK I mg‡hvRx eÜb MV‡bi cÖwµqv e¨vL¨v Kiv n‡q‡Q| AvqwbK, mg‡hvRx I avZe eÜbhy³ c`v‡_©i 

•ewkó¨ Av‡jvPbv Ki n‡q‡Q| cixÿvi gva¨‡g AvqwbK I mg‡hvRx †h․M mbv³KiY eY©bv Kiv n‡q‡Q| 

Aa¨vq 6 : ev ‧̄e D`vni‡Yi gva¨‡g †gv‡ji aviYv †`Iqv n‡q‡Q| ivmvqwbK MYbvi g~j aviYv †gvj; GB †gv‡ji 

aviYvi wewfbœ cÖ‡qvM †`Lv‡bv n‡q‡Q GB Aa¨v‡q| †hgb, †gvjvi ª̀eY cÖ¯‧ZKiY, Drcv‡`i kZKiv cwigvY 

wbY©q Ges kZKiv mshywZ †_‡K ¯ ~j ms‡KZ I AvYweK ms‡KZ wbY©q AšÍf©y³ Kiv n‡q‡Q| ivmvqwbK 

mgxKi‡Yi gvwÎK Zvrch© †_‡K wewµqK I Drcv‡`i fiwfwËK MvwYwZK mgm¨v mgvavb G Aa¨v‡qi Ab¨Zg 

Av‡jvP¨| GQvovI Zzu‡Zi †Kjvm cvwbi kZKiv cwigvY wbY©q c×wZ eY©bv Kiv n‡q‡Q|  

Aa¨vq 7 : G Aa¨v‡q ivmvqwbK wewµqvi †kÖwYwefvM, wewµqvi nvi, ev Í̄eRxe‡b wewfbœ wewµqv I Zvi cÖfve Av‡jvPbv 

Kiv n‡q‡Q| wewµqvi w`K, wewµqvi Zv‡ci cwieZ©b I B‡jKUªb ¯ vbvšÍi Gi Dci wfwË K‡i wewµqvi 

†kÖwYwefvM Kiv n‡q‡Q| cÖK…wZ‡Z I cixÿvMv‡i msNwUZ wewµqvi mv‡_ cwiPq NUv‡bv n‡q‡Q| we‡kl K‡i 

Avgv‡`i ev Í̄e Rxe‡b ivmvqwbK wewµqv mswkøó NUbv I KvR Zz‡j aiv n‡q‡Q G Aa¨v‡q| 

Aa¨vq 8 : G Aa¨vqwU ivmvqwbK wewµqvi mv‡_ kw³i m¤úK© wb‡q| GKwU ivmvqwbK wewµqvq nq kw³ †kvwlZ nq 

A_ev kw³ Drcbœ nq| ivmvqwbK wewµqvq Drcbœ kw³‡K wewfbœ kw³‡Z iƒcvšÍwiZ K‡i Avgiv Avgv‡`i 

•`bw›`b Kv‡R I wk‡í e¨envi Kwi| ivmqwbK kw³‡K Kv‡R jvMv‡bv m¤ú‡K© aviYv cÖ`vb G Aa¨v‡qi 

†dvKvm| 

Aa¨vq 9 : ivmvqwbK c`v_©mg~‡ni g‡a¨ A¤ø I ÿviK wfbœ •ewkó¨m¤úbœ `yB ai‡bi c`v_©| Giv G‡K Ab¨‡K cÖkwgZ 

K‡i jeY Drcbœ K‡i| gvbylmn Ab¨vb¨ Rx‡ei Rxeb A¤ø I ÿv‡ii mvg¨ve¯ vi Dc‡i wbf©ikxj| G Aa¨v‡q 

A¤ø I ÿv‡ii •ewkó¨ Ges G‡`i mvg¨ve¯ v m¤ú‡K© we¯ÍvwiZ Av‡jvPbv Kiv n‡q‡Q| cwiwPZ cwi‡e‡ki 

c`v_©¸‡jvi g‡a¨ A¤ø, ÿvi I jeY‡K mbv³ Kiv‡bvi Dcvq †`Iqv n‡q‡Q| GQvov cvwbi LiZv I cvwbi `~lY 

Ges Avgv‡`i Rxe‡b GB `yÕwU wel‡qi cÖfve G Aa¨v‡qi Ab¨Zg †dvKvm|  

Aa¨vq 10 : f~-Z¡‡K i‡q‡Q wewfbœ g~j¨evb c`v_© hv Avgv‡`i bvbv cÖ‡qvRb †gUv‡Z cv‡i| G‡`i Avgiv LwbR c`v_© 

ewj| LwbR c`v_©mg~n f~-Z¡‡K †hfv‡e _v‡K †mfv‡e Avgiv e¨envi Ki‡Z cvwi bv| LwbR c`v_©mg~n‡K 

Avgv‡`i e¨envi Dc‡hvMx Kivi Rb¨ wewfbœ ivmvqwbK cÖwµqv cÖ‡qvM Ki‡Z nq| LwbR c`v_©mg~‡ni g‡a¨ 

g~j¨evb avZz I AavZz‡K e¨envi Dc‡hvMx Kivi cÖwµqvmg~n G Aa¨v‡q Dc¯ vcb Kiv n‡q‡Q| GQvov wewfbœ 

cÖKv‡ii LwbR m¤ú‡`i e¨env‡i mZK©Zv I msiÿ‡Y wkÿv_©x‡`i g‡a¨ AvMÖn m„wó Kiv n‡q‡Q| 

Aa¨vq 11 : LwbR c`v‡_©i g‡a¨ Ab¨Zg cÖ‡qvRbxq n‡jv Rxevk¥  R¡vjvwb| Rxevk¥ R¡vjvwb †c‡Uªvwjqvg I cÖvK…wZK M¨vm 

Ges G‡`i †_‡K cÖvß •Re †h․M G Aa¨v‡qi Av‡jvP¨| G Aa¨v‡q Avgv‡`i Rxeb I cwi‡e‡ki Dci Rxevk¥ 

R¡vjvwbi e¨env‡ii cÖfve e¨vL¨v K‡i Rxevk¥ R¡vjvwbi mwVK e¨envi m¤ú‡K© wkÿv_©x‡`i mwVK w`K wb‡ ©̀kbv 

†`Iqv n‡q‡Q|   
 

Aa¨vq 12 : c~e©eZx© me¸‡jv Aa¨v‡qB cÖ‡hvR¨ †ÿ‡Î Avgv‡`i •`bw›`b Rxe‡b I wk‡í ivmvqwbK mvgMÖxi e¨envi 

Av‡jvPbv Kiv n‡q‡Q| G Aa¨v‡q we‡kl K‡i M„‡n I K…wl Kv‡R e¨envh© KwZcq mvgMÖxi AvniY I cÖ¯‧wZ, ag© 

I e¨envimn G‡`i mydj Ges †bwZevPK cÖfve Av‡jvPbv Kiv n‡q‡Q|  

imvqb wkÿvµ‡gi we‡kl •ewkó¨mg~n 

 G‡Z imvqb Kx  †m m¤ú‡K© cÖv_wgK aviYv †`Iqv n‡q‡Q| 

 ÔRxe‡bi Rb¨ imvqbÕ wn‡m‡e eZ©gvb wkÿvµgwU Dc¯ vcb Kiv n‡q‡Q| •`bw›`b Rxe‡b msNwUZ wewfbœ 

NUbvi mv‡_ mswkøó imvqb †evSvi w`‡K †Rvi †`Iqv n‡q‡Q| imvq‡bi ZvwË¡K welqe¯‧‡K ev Í̄e Rxe‡b 

msNwUZ NUbvi mv‡_ m¤úwK©Z Kivi w`‡K „̀wó †`Iqv n‡q‡Q| ev Í̄e Rxe‡bi cÖ‡qvR‡b cÖ‡qvM Kivi Dc‡hvMx 

e¨envwiK KvR mshy³ Kiv n‡q‡Q| Avkv Kiv hvq †h, GB wkÿvµg ~̀lYg~³ cwi‡ek MV‡b mvnvh¨ Ki‡e; Gi 

gva¨‡g wkÿv_©x‡K ¯^v¯ ¨ m‡PZb Kivi †PóvI †bIqv n‡q‡Q| Avkv Kiv hvq †h, G wkÿvµg mgvcbv‡šÍ 

wkÿv_©xiv ¯^v  ̄¨ I cwi‡ek Dc‡hvMx ivmvqwbK `ªe¨ wbe©vPb I e¨envi Ki‡Z cvi‡e| 
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 weÁvb Z_v imvqb wkLb-†kLv‡bv Kvh©µg wkÿv_©x‡Kw›`ªK Kivi Ic‡i G wkÿvµ‡g †Rvi †`Iqv n‡q‡Q| 

GRb¨ wkLb-†kLv‡bv KvR cwiKíbv I cwiPvjbv Kivi †ÿ‡Î MVbev`x wkLb-†kLv‡bv G‡cÖvP Abymi‡Yi K_v 

ejv n‡q‡Q| 

 wkLb-†kLv‡bv Kv‡R mnRjf¨ I ¯^íg~‡j¨i `ªe¨ (wkLb mvgMÖx) e¨env‡ii mycvwik Kiv n‡q‡Q| 

 e¨envwiK KvR‡K ZË¡xq welqe¯‧i mv‡_ msMwZ †i‡L I ZË¡xq welqe ‧̄ †kLv‡bvi mv‡_ mv‡_ m¤úbœ Kivi Rb¨ 

mvRv‡bv n‡q‡Q| GRb¨ e¨envwiK ev AbymÜvbg~jK KvR cÖwZwU Aa¨v‡q cÖ‡hvR¨ ZË¡xq aviYvi mv‡_ 

mgwš̂Zfv‡e †`Iqv n‡q‡Q| Kvh©Z imvqb wkLb‡K AbymÜvb wfwËK (Inquiry Based Learning) Kivi 

†Póv Kiv n‡q‡Q| A_©vr wkÿv_x©iv imvq‡bi †Kvb aviYv †kLvi Rb¨ nv‡Z-Kj‡g mwµq AbymÜv‡bi gva¨‡g 

aviYvwU MVb Kivi †Póv Ki‡e| AbymÜvbg~jK KvR‡K Ôwkÿv_©xi KvRÕ bv‡g GKK KvR, `jMZ KvR I evwoi 

KvR wn‡m‡e hy³ Kiv n‡q‡Q| 

imvq‡b g~j¨vq‡bi bZzb w`K 

imvqb wkÿvµ‡g wkÿv_x©‡`i AwR©Z Ávb, `ÿZv I g~j¨‡eva g~j¨vq‡b bZzb wKQz †K․k‡ji K_v ejv n‡q‡Q | G¸‡jv 

n‡jv cÖ‡kœvËi, ch©‡eÿY I cÖwZ‡e`b hvPvB| wb‡P G¸‡jv m¤ú‡K© ms‡ÿ‡c Av‡jvPbv Kiv n‡jv : 

cÖ‡kœvËi : cÖ‡kœvËi MvVwbK I avivevwnK g~j¨vq‡bi Rb¨ GKwU mnR †K․kj| ZvwË¡K ev e¨envwiK hvB †nvK bv †Kb, 

†Kv‡bv GKwU welq wkÿv_x© KZUzKz eyS‡jv Zv mn‡RB hvPvB Kiv hvq cÖ‡kœvË‡ii gva¨‡g| cÖkœ n‡Z cv‡i e× ev Db¥y³ 

Dfq iK‡gi| 

ch©‡eÿY : ch©‡eÿY wkÿv_x©i g‡bv‡ckxR I Av‡ewMK wkL‡bi g~j¨vq‡bi Rb¨ me‡P‡q fv‡jv Dcvq| GwU MvVwbK I 

avivevwnK g~j¨vq‡bi Rb¨ GKwU Kvh©Kix †K․kj| GKRb wkÿv_x© GKwU AbymÜvb KvR ev `jMZ Kv‡R Kxfv‡e Ask 

wb‡”Q, AbymÜv‡bi avc¸‡jv h_vh_fv‡e AbymiY Ki‡Q wKbv, †Kv‡bv wKQz mwVKfv‡e cwigvc Ki‡Q wK bv Gme †Kej 

ch©‡eÿ‡Yi gva¨‡gB †evSv m¤¢e| ch©‡eÿY cÖwµqvq g~jZ wkÿK wkÿv_©x‡`i wkLb m¤ú‡K© wewfbœ cÖKvi Z_¨vw` msMÖn 

K‡i| G‡ÿ‡Î wkÿK‡K c~‡e©B Zvi ch©‡eÿ‡Yi gvb`Ð wVK K‡i wb‡Z n‡e| †m †Kvb †Kvb `ÿZvi Rb¨ cÖgvYvw` LuyR‡Q 

Zv Av‡MB wba©viY Ki‡Z n‡e| Gici GKwU †PKwj÷ •Zwi K‡i Zv c~iY K‡i msiÿY Ki‡Z n‡e| GKwU †PKwj÷ 

n‡Z cv‡i GiKg : 

mviwY 2.1 : cÖwµqvKiY `ÿZvmg~‡ni cwigvc 

`ÿZv `ÿZvi Í̄i 

1 (me©wb¤œ) 2 3 4 5  (m‡e©v”P)  

ch©‡eÿY : GK ev GKvwaK Bw›`ª‡qi e¨envi K‡i Z_¨ 

msMÖn| †Kv‡bv †Kv‡bv †ÿ‡Î hš¿cvwZ e¨envi Kiv hvq| 

     

 †hvMv‡hvMKiY : †g․wLK ev wjwLZ Dcv‡q Z_¨ †`Iqv ev 

Av`vb cÖ`vb Kiv| QK, MÖvd, wPÎ G¸‡jvi mvnv‡h¨ Z_¨ 

Dc¯ vcb 

     

†kªwYKiY : ch©‡eÿ‡Yi gva¨‡g cÖvß Z_¨vw` wewfbœ fv‡M 

fvM Kiv| 

     

m¤¢ve¨ e¨vL¨v : ch©‡eÿ‡Yi gva¨‡g cÖvß Z_¨ †_‡K m¤¢ve¨ 

e¨vL¨v •Zwi| 

     

wkÿv_x©i Av‡ewMK wkL‡bi g~j¨vqb Kivi Rb¨ ch©‡eÿY AZ¨vek¨K| †hgb, GKRb wkÿv_x©i AbymÜvbg~jK Kv‡R 

KZUv AvMÖnx Zv g~j¨vq‡bi Rb¨ ch©‡eÿY Kiv `iKvi|  

cÖwZ‡e`b : cÖwZ‡e`b weÁvb wkLb g~j¨vq‡b GKwU ¸iæZ¡c~Y© DcKiY n‡Z cv‡i| wkÿv_x© evwoi KvR ev †Kv‡bv 

AbymÜvbg~jK KvR m¤úv`b K‡i Zvi Ici cÖwZ‡e`b Rgv †`‡e| Z‡e †Kej cÖwZ‡e`b Gi Ici wbf©i K‡i †Kv‡bv 

wkÿv_x©i g~j¨vqb Kiv DwPZ bq| KviY †Kv‡bv wkÿv_©x †Kv‡bv AbymÜvb bv K‡iB fv‡jv cÖwZ‡e`b wjL‡Z cv‡i| ZvB 

cÖwZ‡e`‡bi mv‡_ ch©‡eÿY mgšq̂ K‡i †Kv‡bv wkÿv_x©i g~j¨vqb Kiv fv‡jv| 

evsjv‡`‡k cixÿv Dbœqb BDwb‡Ui ZË¡veav‡b avivevwnK g~j¨vq‡bi †K․kj cÖYqb Kiv n‡”Q †hLv‡b Ab¨vb¨ wel‡qi 

g‡Zv imvq‡bi wk·v_x©‡`i AwR©Z `ÿZv I „̀wófw½ g~j¨vq‡bi m~‡hvM _vK‡e| 
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2.2 imvqb cvV¨cy Í̄‡Ki •ewkó¨ 

bZzb wkÿvµ‡gi Av‡jv‡K cÖYxZ beg-`kg †kÖwYi imvqb cvV¨cy¯Í‡Ki •ewkó¨ wb‡P Av‡jvPbv Kiv n‡jv :   

 

K. Aa¨vq web¨vm : beg-`kg †kÖwYi imvqb wkÿvµg I cvV¨eB‡q 12 wU Aa¨vq ev BDwbU i‡q‡Q| cÖ_g Aa¨v‡qi 

cÖ_g c„ôvwU jÿ Kwi| cÖwZwU Aa¨v‡qi ïiæ‡ZB Aa¨v‡qi welqe¯‧i mv‡_ mswkøó GK ev GKvwaK wPÎ †`Iqv n‡q‡Q| 

GwU Kiv n‡q‡Q hv‡Z  wkÿv_©xiv Aa¨vqwUi welqe¯‧ m¤ú‡K© Rvb‡Z AvMÖnx nq| Gici GKwU f~wgKv †`Iqv n‡q‡Q 

†hLv‡b Aa¨vqwUi Av‡jvP¨ welqe ‧̄ m¤ú‡K© GKwU mswÿß aviYv †`Iqv n‡q‡Q| GB f~wgKvwU wkÿK I wkÿv_x© Dfq‡K 

Aa¨vqwU‡Z Kx Kx Av‡Q Zv m¤ú‡K© aviYv †`q| 

 

 

 

Aa¨v‡qi  

f~wgKv : welqe¯‧ 

m¤ú‡K© mwÿß 

aviYv 

wkÿvµ‡g wba©vwiZ 

wkLbdj 

Aa¨v‡qi welqe ‧̄i 

mv‡_ mswkøó †Kv‡bv 

wPÎ 
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f~wgKvi ci cieZx© c„ôvq ivLv n‡q‡Q Aa¨v‡qi Rb¨ wkÿvµ‡g wba©vwiZ wkLbdjmg~n, hv‡Z wkÿK I wkÿv_x© Df‡qB 

cwi®‥vi aviYv cvb †h, wkÿv_x©iv G Aa¨vq †_‡K Kx wkL‡e Z…Zxq c„ôv †_‡K welqe ‧̄ Dc  ̄vcb Kiv n‡q‡Q| cÖwZwU 

Aa¨vq‡K mve-BDwb‡U wef³ Kiv n‡q‡Q| g~jZ wkÿvµ‡g wba©vwiZ eyw×e„Ëxq I g‡bv‡ckxR wkLbdjmg~n wPšÍv K‡i 

GB mve-BDwbU¸‡jv •Zwi Kiv n‡q‡Q| A‡bK‡ÿ‡ÎB GKwU mve-BDwbU GKwU wcwiq‡W cov‡bv hv‡e, Z‡e †Kv‡bv 

†Kv‡bv mve-BDwbU m¤úbœ Ki‡Z GKvwaK K¬vm ev wcwiqW `iKvi n‡Z cv‡i|  

cÖ_g Aa¨v‡qi mve-BDwbU Ges Zv‡`i mv‡_ mswkøó wkLbdj¸‡jv n‡jv : 

 mviwY 2.2 : mve-BDwbU I wkLbdj 

mve-BDwbU wkLbdj 

1.1 imvqb cwiwPwZ 1. imvq‡bi aviYv e¨vL¨v Ki‡Z cvi‡e| 

1.2 imvq‡bi cwiwa 2. imvq‡bi †ÿÎmg~n wPwýZ Ki‡Z cvi‡e| 

1.3 imvq‡bi mv‡_ weÁv‡bi Ab¨vb¨ 

kvLvi m¤úK© 

3. imvq‡bi mv‡_ weÁv‡bi Ab¨vb¨ kvLvi m¤úK© 

e¨vL¨v Ki‡Z cvi‡e| 

1.4 imvqb cv‡Vi ¸iæZ¡ 4. imvqb cv‡Vi ¸iæZ¡ e¨vL¨v Ki‡Z cvi‡e| 

1.5 imvq‡b AbymÜvb I M‡elYv cÖwµqv 

 

5. wbw`©ó avcmg~n AbymiY K‡i imvq‡b AbymÜvb I M‡elYvi 

cwiKíbv cÖYqb Ki‡Z cvi‡e| 

6. wewfbœ ai‡bi AbymÜvbg~jK Kv‡Ri cwiKíbv cÖYqb, 

AbywgZ wmÜvšÍ (hypothesis) MVb I cixÿY (testing) 

Ki‡Z cvi‡e| 

1.6 imvq‡b AbymÜv‡bi mg‡q 

ivmvqwbK `ªe¨ msiÿY I e¨env‡i 

mZK©Zvg~jK e¨e¯ v 

 

7. imvq‡b e¨envwiK Kv‡Ri mgq cÖ‡qvRbxq mZK©Zv 

Aej¤^b Ki‡Z cvi‡e| 

 

GKwU mve-BDwbU ev aviYv Dc¯ vc‡bi  †ÿ‡Î eY©bv, e¨vL¨v, wPÎ BZ¨vw` †hgb ivLv n‡q‡Q, †Zgwb cÖ‡qvRbxq 

†ÿ‡Î wkÿv_x©‡`i Rb¨ AbymÜvbg~jK KvR ivLv n‡q‡Q| GKwU Aa¨v‡qi cÖwZwU mve-BDwbU Dc¯ vcb †k‡l 

Abykxjbx ivLv n‡q‡Q †hLv‡b wkÿv_x©iv wewfbœ ai‡bi cÖ‡kœi DËi †LvuRvi †Póvi ga¨ w`‡q H Aa¨v‡q AšÍf©y³ 

aviYvmg~n cvKv‡cv³ Kivi my‡hvM cv‡e| 

 

L. AbymÜvbg~jK KvR I e¨envwiK KvR  

eZ©gv‡b beg-`kg †kÖwYi imvqb wkÿvµg I cvV¨cy¯Í‡Ki Ab¨Zg •ewkó¨ n‡jv imvq‡bi e¨envwiK KvR mswkøó 

ZvwË¡K aviYvi mv‡_B Av‡Q| †Kv‡bv †Kv‡bv †ÿ‡Î e¨envwiK KvR ZË¡xq aviYv hvPvB I kw³kvjx Kivi Rb¨ 

†`Iqv Av‡Q, Avevi †Kv‡bv †Kv‡bv †ÿ‡Î wkÿv_x©i ZË¡xq aviYv MV‡bi D‡Ï‡k¨ e¨envwiK KvRwU Av‡MB Kiv‡bvi 

m~‡hvM Av‡Q| Kvh©Z imvqb wkLb‡K AbymÜvb wfwËK (Inquiry Based Learning) Kivi †Póv Kiv n‡q‡Q| 

A_©vr wkÿv_x©iv imvq‡bi †Kv‡bv aviYv †kLvi Rb¨ nv‡Z-Kj‡g mwµq AbymÜv‡bi gva¨‡g aviYvwU MVb Kivi 

†Póv Ki‡e| AbymÜvbg~jK KvR‡K cixÿY Ges Ôwkÿv_©xi KvRÕ bv‡g GKK KvR, `jMZ KvR I evwoi KvR 

wn‡m‡e hy³ Kiv n‡q‡Q| wb‡¤œi e‡· GiKg GKwU e¨envwiK Kv‡Ri D`vniY †`Iqv n‡jv| e¨envwiK KvRwU 

cvV¨ eB‡qi lô (†gv‡ji aviYv I ivmvqwbK MYbv) Aa¨v‡q AšÍf© y³ Kiv n‡q‡Q| GiKg cixÿY Kv‡Ri mv‡_ 

mv‡_ ¯^-wkL‡bi Rb¨ wkÿv_x©‡`i GKK, `jMZ I evoxi KvRI AšÍf©y³ Kiv n‡q‡Q cÖ‡hvR¨ †ÿ‡Î| 
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cÖkœgvjv 

 

mswÿß DËi cÖkœ 

1| imvqb cvV¨cy¯Í‡K wkLbdj †Kb  AšÍf©y³ Kiv n‡q‡Q? 

2| imvqb wkÿvµ‡g †Kvb †Kvb †ÿ‡Î ivmvqwbK ª̀e¨vw`i e¨env‡ii Ici welqe¯‧ AšÍf©y³ Kiv n‡q‡Q? 

3| imvqb cvV¨cy¯Í‡Ki cÖwZ Aa¨v‡qi ïiæ‡Z Aa¨v‡qi f~wgKvq Kx m¤ú‡K© ejv n‡q‡Q? 

 

iPbvg~jK cÖkœ 

1| imvqb wkÿvµ‡gi •ewkó¨ Av‡jvPbv Kiæb| 

2| imvqb cvV¨cy¯Í‡K cÖwZwU Aa¨vq Kxfv‡e mvRv‡bv ev web¨¯Í n‡q‡Q Av‡jvPbv Kiæb|  

3| imvqb cvV¨cy¯Í‡K e¨envwiK KvR wn‡m‡e †Kvb †Kvb ai‡bi KvR‡K AšÍf©y³ Kiv n‡q‡Q? Gme Kv‡Ri ¸iæZ¡ 

Av‡jvPbv Kiæb| 
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BDwbU 3 : mvgvwRK MVbev‡`i Av‡jv‡K imvqb wkLb-†kLv‡bv †K․kj 

eZ©gv‡b mvgvwRK MVbev` AbymiY K‡i weÁvb wkLb-†kLv‡bv Kvh©µg cwiKíbv I ev Í̄evqb Kiv nq| G gZev` 

Abymv‡i wkLb n‡jv g~jZ c~e©AwfÁZv †_‡K †Kvb wKQzi mwµq A_© MVb| wkÿv_x© †h c~e© AwfÁZv I aviYv wb‡q 

†kªwYK‡ÿ Av‡m Zv weÁv‡bi †Kvb bZzb aviYv wbg©v‡Y †Rviv‡jv f~wgKv iv‡L| A‡bK †ÿ‡Î wkÿv_x©i c~e© aviYv bZzb 

aviYv wbg©v‡Y evav n‡q ` uvovq| G †cÖÿvc‡U Avgiv Kxfv‡e †kªwYK‡ÿ wkLb-†kLv‡bv Kvh©vewj wbe©vPb Ki‡ev? mvgvwRK 

MVbev‡`i Av‡jv‡K Kxfv‡e wkLb †kLv‡bv‡K Kvh©Ki Kiv hvq Zvi GKwU mvaviY †K․kj ÔaviYv cwieZ©b g‡WjÕ cÖ_‡g 

Avgiv Av‡jvPbv Ki‡ev| Gici K‡qKwU mywbw`©ó wkÿY †K․kj †hgb- †eªBb÷wg©s (Brainstorming), aviYv gvbwPÎ, 

wcIB, 5B, gvBÛg¨vwcs (mind mapping)  BZ¨vw` wb‡q Av‡jvPbv Kie| GB BDwb‡Ui welqe¯‧mg~n‡K wb‡¤œv³fv‡e 

web¨¯Í Kiv n‡q‡Q| 

 

3.2 aviYv cwieZ©b g‡Wj, †eªBb÷wg©sI aviYv gvbwPÎ 

3.2 gvBÛg¨vwcs, 5B, wc I B  

3.3 mn‡hvwMZvg~jK wkLb, imvqb wkLb-†kLv‡bv †K․kj wbe©vP‡b wkÿv_x©i wfbœZv I we‡kl Pvwn`v we‡ePbv 

 

3.1 mvgvwRK MVbev‡`i Av‡jv‡K imvqb wkLb-†kLv‡bv †K․kj - aviYv cwieZ©b g‡Wj, 

gvBÛg¨vwcs, †eªBb÷wg©s Ges aviYv gvbwPÎ  

M‡elYvq †`Lv †M‡Q †h, wkÿv_x©iv weÁv‡bi K¬v‡m  c~‡e© †_‡KB weÁv‡bi welqmg~n ev NUbvewj m¤ú‡K© Zv‡`i 

AwfÁZvi Av‡jv‡K wbR¯ ̂GKwU aviYv wb‡q Av‡m| wkÿv_x©i GB c~e©Ávb (Prior Knowledge) weÁv‡bi ¯^xK…Z 

aviYvi mv‡_ wgj‡Z cv‡i Avevi cy‡ivcywi åvšÍI n‡Z cv‡i| wkÿv_x© KLbI KLbI cÖK…wZi †Kvb welq m¤ú‡K© wb‡Ri 

g‡Zv K‡i GKwU weKí aviYvI •Zwi Ki‡Z cv‡i| hvB †nvK,  Zv‡`i GB c~e©aviYvmg~n A‡bK †ÿ‡Î Kv‡R jv‡M, 

†Kbbv wkÿv_x©‡`i GB c~e©-aviYv ev c~e©Ávb‡K wfwË a‡i weÁvb¯^xK…Z bZzb aviYv †`Iqv hvq| Avevi A‡bK †ÿ‡Î 

wkÿv_x©‡`i GB c~e©Ávb cwieZ©b Kiv Kómva¨, d‡j Zv A‡bK mgq weÁvb †kLvi †ÿ‡Î evav n‡q ùvovq| wkÿv_x©‡`i 

weÁvb †kLvi †ÿ‡Î Zv‡`i c~e©Áv‡bi cÖfve‡K mvgvwRK MVbev` ¯^xKvi K‡i| wkÿv_x©i wkLb m¤ú‡K© mvgvwRK 

MVbev‡`i g~j K_v¸‡jv wb¤œiƒc : 
 

   wkÿv_x©i wkLb g~jZ c~e© AwfÁZv †_‡K †Kv‡bv wKQz m¤ú‡K© mwµq A_© MVb Kiv (Active 

construction of meaning)| 

 wkïiv †kÖwYK‡ÿ †`‡L, ï‡b ev Ab¨fv‡e AwfÁZv †_‡K †h A_© MVb K‡i Zv wkÿ‡Ki CwáZ aviYv 

†_‡K wfbœ n‡Z cv‡i| wkïi MVbK…Z A_© ev aviYv Zv‡`i c~e© aviYv Øviv cÖfvweZ nq; G c~e© aviYv 

KLbI KLbI bZzb aviYv MV‡b mnvqK n‡Z cv‡i, KLbI ev euvav n‡q ` uvov‡Z cv‡i| 

 wkÿv_x©iv Ab¨ wkÿv_x© I wkÿ‡Ki mv‡_ wg_w®…qvi/ gva¨‡g †Kv‡bv welq m¤ú‡K© mw¤§wjZ A_© MVb K‡i 

(Co-construction of shared meaning) | G cÖwµqvq wkÿv_x©i wkLb †ewk cwigv‡Y n‡q _v‡K| 

 wkL‡bi `vwqZ¡ †kl ch©šÍ wkÿv_x©i-B| wkÿK G‡ÿ‡Î mnvqK wn‡m‡e wkL‡bi my‡hvM m„wó Ki‡eb| 

Avgiv hw` mvgvwRK MVbev‡`i g~j K_v¸‡jv MÖnY Kwi Zvn‡j wkÿv_x©i imvqb wkL‡b wkÿK wn‡m‡e Avgv‡`i f~wgKv 

ev KvR Kx n‡e? mvgvwRK MVbev‡`i „̀wó‡KvY †_‡K imvqb wkÿ‡Yi †ÿ‡Î wkÿ‡Ki g~j KvR n‡jv wkÿY-wkLb 

Kvh©vewj Ggbfv‡e msMwVZ Kiv hvi gva¨‡g wkÿv_x© Zvi c~e©Ávb cwigvR©b I c~bM©Vb K‡i weÁvbm¤§Z aviYv MVb ev 

wbg©vY K‡i| MVbev‡` †h ai‡bi  wkÿY †K․kj¸‡jvi mycvwik Kiv nq Zv‡`i GKwU mvaviY g‡Wj i‡q‡Q †hwU ÔaviYv 
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cwieZ©b g‡WjÕ bv‡g cwiwPZ| aviYv cwieZ©b g‡W‡ji g~j KvR n‡jv wkÿv_x©i c~e©Ávb I aviYv‡K D`NvUb K‡i Zvi 

mxgve×Zv I `ye©jZv wPwýZ K‡i bZzb aviYv wbg©vY Ges me‡k‡l wkÿv_x©i aviYv KZUzKz cwiewZ©Z n‡q‡Q Zvi g~j¨vqb 

ev AbywPšÍb| G ai‡bi GKwU g‡W‡j g~j avc¸‡jvi mswÿß eY©bv wb‡P †`Iqv n‡jv : 

 

1. Iwi‡q‡›Ukb ev wel‡qi mv‡_ m¤ú„³KiY : ïiæ‡ZB cv‡Vi wk‡ivbvg ev wel‡qi mv‡_ mswkøó I wkÿv_x©‡`i 

RxebNwbó †Kvb NUbv Dc¯ vcb Kiv nq| Gici wkÿv_x©‡`i GB NUbvi KviY, aib BZ¨vw` wel‡q cÖkœ K‡i 

Zv‡`i wel‡qi cÖwZ AvMÖnx K‡i †Zvjv nq| 

2. wkÿv_x©i c~e©Ávb/weKí aviYv D`NvUb : cv‡Vi welqwU m¤ú‡K© wkÿv_x©‡`i c~e©Ávb †kªwYK‡ÿ D‡b¥vPb Kiv GB 

av‡ci g~j jÿ¨| KzBR, †eªBb ÷wg ©s, aviYv gvbwPÎ Gm‡ei gva¨‡g GKRb wkÿv_x© ev GK`j wkÿv_x©i weKí 

aviYv D`NvUb Kiv hvq| 

3. wkÿv_x©i Áv‡bi cybM©Vb : G avcwU Avevi KZK¸‡jv †QvU av‡c wef³| †QvU avc¸‡jvi g‡a¨ aviYv ¯úóxKiY 

I wewbgq (Clarification and exchange of ideas), wkÿv_x©i c~e©Ávb‡K mvsNwl©K Ae¯ vq †djv, bZzb 

aviYv wbgv©b I g~j¨vqb D‡jøL‡hvM¨| 

K. aviYv ¯úóxKiY I wewbgq (Clarification and exchange of ideas) : GB av‡c wkÿv_x©‡`i G‡K 

A‡b¨i mv‡_ Zv‡`i c~e©Ávb‡K wewbg‡qi gva¨‡g ¯úóxKiY Kivi m~‡hvM †`Iqv nq| †Rvovq ev `jMZ 

Av‡jvPbvi gva¨‡g GwU Kiv †h‡Z cv‡i| 

L. wkÿv_x©i c~e©Ávb‡K mvsNwl©K Ae¯ vq †djv (Exposure to conflict situation) : GB av‡c wkÿv_x©iv 

wKQz Kv‡R Ask †b‡e †hwU Zv‡`i c~e©Áv‡bi mv‡_ mvsNwl©K Ae¯ v •Zwi Ki‡e| Gi d‡j wkÿv_x©‡`i 

we`¨gvb aviYvi mxgve×Zv I `ye©jZv aiv co‡e| wc I B (c~e©vbygvb-ch©‡eÿY-e¨vL¨v), weZK© BZ¨vw` 

†K․kj Aej¤^b K‡i GB avcwU m¤úbœ Kiv hvq| G ch©v‡q wkÿv_x©iv Zv‡`i c~e©Áv‡bi `ye©jZv Dcjwä K‡i 

bZzb aviYv wbg©v‡Y DØy× n‡e| 

M. bZzb aviYv wbg©vY : GB av‡c wkÿv_x©‡`i weÁvbm¤§Z aviYv MV‡bi Rb¨ wkÿK mnvqZv Ki‡eb| Av‡Mi 

av‡c m„ó mvsNwl©K Ae¯ vq covi ci wkÿv_x©iv wb‡Riv cÖwZdjb, GKK wPšÍb I `jMZ Av‡jvPbvi gva¨‡g 

weÁvbm¤§Z mwVK aviYv MVb Ki‡Z cv‡i| wkÿv_x©i mwVK aviYv MV‡b wkÿK mnvqZv Ki‡eb; cÿvšÍ‡i 

wkÿv_x©iv aviYv MV‡b fzjw`‡K AMÖmi n‡j Zv‡`i mwVK w`‡K G‡Mv‡bvi wb‡ ©̀kbv w`‡eb| 

N.  g~j¨vqb : G ch©v‡q, wkÿv_x©‡`i MVbK…Z aviYv mwVK n‡jv wKbv wkÿK I wkÿv_x©iv wg‡j g~j¨vqb Ki‡e|  

4. bZzb aviYvi cÖ‡qvM I ea©b : GB av‡c wkÿv_x©‡`i my‡hvM w`‡Z n‡e hv‡Z Zviv bZzb aviYv wewfbœ cwiw¯ wZ‡Z 

cÖ‡qvM K‡i c~bM©wVZ aviYv‡K kw³kvjx I ewa©Z Ki‡Z cv‡i| wkÿv_x©‡`i DrmvwnZ Kiv †h‡Z cv‡i hv‡Z Zviv 

Zv‡`i cybM©wVZ Ávb Øviv Zv‡`i •`bw›`b Rxe‡bi †Kvb NUbv e¨vL¨v Ki‡Z cv‡i| 

5. wkÿv_x©i aviYv cwieZ©b ch©v‡jvPbv : me‡k‡l GB av‡c w©kÿv_x© AbywPšÍ‡bi gva¨‡g †evSvi †Póv Ki‡e welqwU 

m¤ú‡K© Zvi c~e©aviYv Kxfv‡e I KZUzKz cwiewZ©Z n‡q‡Q| wkÿv_x©i c~e©aviYv h‡_ó cwieZ©b n‡j †m cieZx© 

wkL‡b DrmvwnZ n‡e Avi aviYvi cwieZ©b h‡_ó bv n‡q _vK‡j wkÿv_x© wb‡RB eyS‡Z cvi‡e Zvi Kx Kiv 

DwPZ| ZvB weÁvb wkÿvwe‡`iv GB †k‡li avcwU‡K AZ¨šÍ ¸iæZ¡c~Y© e‡j e‡j _v‡Kb| 
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aviYv cwieZ©b g‡W‡j g~j †K․kj n‡jv wkÿv_x©i c~e©Ávb‡K D`NvUb K‡i Zvi mxgve×Zv I `ye©jZv †ei K‡i bZzb 

aviYv wbg©vY Ges †k‡l aviYv cwieZ©b KZUzKz n‡q‡Q Zvi g~j¨vqb ev AbywPšÍb| wb‡¤œ aviYv cwieZ©b g‡W‡ji avcmg~n 

wP‡Îi gva¨‡g †`Lv‡bv n‡jv :  

 

 

 

 

  

                                                                      

 

 

wPÎ 3.1: aviYv cwieZ©b g‡W‡ji g~j avcmg~n 

 

 

aviYv cwieZ©b g‡W‡ji Ici wfwË K‡i imvqb wkLb †kLv‡bv Kv‡R wewfbœ †K․kj cÖ‡qvM Kiv hvq| G‡`i g‡a¨ 

K‡qKwU †K․kj Kxfv‡e imvqb wkLb †kLv‡bv‡Z cÖ‡qvM Kiv hvq Zv D`vniYmn wb‡P Av‡jvPbv Kiv n‡jv| 

 

†eªBb÷ªwg©s (Brainstorming) 

†eªBb÷ªwg©s Øviv wkÿK †Kv‡bv welq m¤ú‡K© `ªæZ wkÿv_x©‡`i c~e©Ávb/aviYvmg~n  msMÖn Ki‡Z cv‡ib| GwU g~jZ †Kv‡bv 

cvV ïiæi c~‡e© wkÿv_©x‡`i c~e©Ávb hvPvB‡q e¨eüZ nq| 

Kxfv‡e KvR K‡i : cÖ_‡g GKwU welq wba©viY K‡i wkÿv_x©iv GB m¤ú‡K© Kx Rv‡b Zv 30 †m‡KÛ †_‡K 1 wgwbU mg‡qi 

g‡a¨ ej‡Z ev wjL‡Z ejv nq| Gici wkÿv_©x †hfv‡e ej‡e †mfv‡eB †ev‡W© wjL‡Z n‡e| G‡ÿ‡Î g‡b ivL‡Z n‡e †h, 

wkÿv_©x‡`i cÖv_wgK †Kvb aviYvi Rb¨ mgv‡jvPbv Kiv hv‡e bv| KviY GwUi D‡Ïk¨B n‡jv wkÿv_x©‡`i c~e© aviYv †ei 

K‡i Avbv| GB aviYv †_‡K wkÿK cvVwU msMV‡bi Rb¨ cÖ‡qvRbxq Z_¨ †c‡Z cv‡ib| mgv‡jvPbv Ki‡j ev fzj ai‡j 

wkÿv_x©iv GB cÖwµqvq mwµq AskMÖnY †_‡K weiZ _vK‡Z cv‡i A_©vr cieZ©x‡Z †Lvjv g‡b Zv‡`i aviYv cÖKvk Ki‡e 

bv| 

bZzb aviYvi cÖ‡qvM I ea©b 

wk¶v_x©i c~e©Ávb/weKí aviYv D`NvUb  

Iwi‡q‡›Ukb ev wel‡qi mv‡_ m¤ú„³KiY  

 wk¶v_x©i aviYv 

cwieZ©b ch©v‡jvPbv 
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D`vniY 

g‡b Kiæb, Avcwb †kªwYK‡ÿ ivmvqwbK wewµqvq kw³i iƒcvšÍi cov‡eb wVK K‡i‡Qb| GRb¨ Avcbvi Av‡M Rvbv 

`iKvi wkÿv_x©iv kw³i iƒcmg~n Rv‡b wK| cÖ_‡g wb‡R bv e‡j wkÿv_©x‡`i cÖ‡Z¨K‡K †KejgvÎ GKwU K‡i kw³ iƒ‡ci 

bvg LvZvq wjL‡Z ejyb| Gevi cÖ‡Z¨K‡K Avjv`v Avjv`v K‡i wRÁvmv Kiyb| †`L‡eb A‡bKvsk cÖvq me kw³i iƒ‡ci 

bvgB P‡j G‡m‡Q| GLv‡b g‡b ivL‡Z n‡e †h, †Kvb wkÿv_©x hw` †Kvb kw³i iƒ‡ci bvg h_vh_ fvlvq bv ej‡Z cv‡i 

ZvI MÖnY Kiyb| KviY GLv‡b Avcwb cvVwU wbg©v‡Yi Rb¨ cÖ‡qvRbxq Z_¨ I djveZ©b wb‡”Qb| cieZ©x‡Z Avcbvi cvV 

Dc¯ vc‡bi gva¨‡g wkÿv_©x wbR †_‡KB Zvi aviYv ms‡kva‡bi my‡hvM cv‡e| 
 

Kb‡mÞ g¨vwcs (Concept Mapping) ev aviYv gvbwPÎ 

Kb‡mÞ g¨vwcs AvRKvj imvqb wkLb-†kLv‡bv‡Z GKwU eûj cÖPwjZ †K․kj| G‡Z g~jZ wkÿv_©x‡`i GKwU gvbwPÎ 

Dc¯ vcb Ki‡Z ejv nq hvi gva¨‡g GKwU wel‡qi mv‡_ mswkøó wewfbœ aviYvi ms‡hvM I m¤úK©mg~n Zz‡j aiv hvq| Gi 

gva¨‡g cÖ_gZ wkÿv_©x‡`i c~e©Ávb Dc¯ vc‡bi my‡hvM K‡i †`Iqv nq Ges Zv‡`i †mB aviYvq †Kv‡bv åvšÍ ev weKí 

aviYv i‡q‡Q wKbv Zv m¤ú‡K© wkÿK Rvb‡Z cv‡ib| g~jK_v n‡jv, Kb‡mÞ g¨vwcs-Gi mvnv‡h¨ wkÿv_©xiv Zv‡`i welq 

m¤úwK©Z aviYvmg~n msMwVZ Ki‡Z Ges Zv‡`i mvgwMÖK wPšÍv †PZbv‡K Dc¯ vcb Kivi my‡hvM cvq| 

GB †K․kjwU cÖ‡qv‡Mi †ÿ‡Î cÖ_‡g mKj wkÿv_©x‡`i AskMÖnY wbwðZ Ki‡Z n‡e| cÖ_‡g †Kv‡bv welq m¤úwK©Z mKj 

g~j aviYv¸‡jv Zv‡`i fve‡Z ej‡Z n‡e| cieZ©x‡Z †m aviYv¸‡jvi g‡a¨ KvQvKvwQ aviYv¸‡jv‡K GK‡Î MÖæwcs Ki‡Z 

n‡e| GLv‡b g‡b ivL‡Z n‡e †h, GKwU aviYv †KejgvÎ GKevi e¨envi Kiv hv‡e| wewfbœ aviYvi g‡a¨ ms‡hvM¸‡jv 

Zxi wPý Øviv wb‡ ©̀k Ki‡Z n‡e Ges m¤úK©mg~n D‡jøL Ki‡Z n‡e| Gfv‡e wkÿv_©xiv wewfbœ aviYvmg~‡ni g‡a¨ m¤úK© 

wPwýZ I †j‡ewjs K‡i Kb‡mÞ g¨vc •Zwi Ki‡Z cvi‡e| 

D`vniY : GKwU D`vni‡Yi gva¨‡g Kb‡mÞ g¨vwcs aviYvwU‡K cwi®‥vi Kiv hvK| g‡b Kiæb, Avcwb K¬v‡m ivmvqwbK 

eÜb wel‡q Av‡jvPbv Ki‡Z hv‡”Qb| GLb K¬v‡m †ev‡W© ivmvqwbK eÜb welqwU wjLyb| Gevi wkÿv_©x‡`i wRÁvmv Kiyb 

ivmvqwbK eÜb Gi mv‡_ Avi wK wK aviYv m¤úK©hy³ i‡q‡Q| wkÿv_©xiv hLb ej‡e ZLb Avcwb kã¸‡jv †ev‡W© wjLyb 

Ges cÖ‡Z¨KwU kã‡K GKwU e· Øviv Ave× Kiæb| Gevi wkÿv_x©‡`i wRÁvmv Kiæb, †Kvb aviYvi mv‡_ Aci †Kvb 

aviYvi m¤úK© i‡q‡Q| wkÿv_x©‡`i DËi MÖnY K‡i aviYv¸‡jvi g‡a¨ Zxi wPý w`‡q G‡`i‡K hy³ Kiæb| Zxi wP‡ýi 

Ic‡i-wb‡P ev cv‡k ms‡ÿ‡c m¤úK©wUI wjLyb wkÿv_x©‡`i Kv‡Q wRÁvmv K‡i| Avcwb nq‡Zv †`L‡eb ivmvqwbK eÜ‡bi 

mv‡_ m¤úK©hy³ wewfbœ aviYv n‡e kw³, Avqb, B‡jKUªb BZ¨vw`| aviYv¸‡jv‡K mshy³ Kivi ci GwU‡K †`L‡Z g‡b 

n‡e GKwU †bUIqv‡K©i g‡Zv| Gfv‡e GKRb wkÿK cy‡iv K¬v‡mi wkÿv_x©‡`i wb‡q aviYv gvbwPÎ •Zwi Ki‡Z cv‡ib| 

Avevi, wkÿv_x©‡`i GKK KvR ev `jMZfv‡eI GwU Ki‡Z †`Iqv hvq| wkÿv_ ©x‡`i †Kvb GKwU wel‡q Kb‡mÞ g¨vc ev 

aviYv gvbwPÎ †_‡K Avcwb aviYv cv‡eb †h, wkÿv_x©iv H welqwU m¤ú‡K© Kx Rv‡b| ZvB Kb‡mÞ g¨vwcs wkÿv_x©‡`i 

c~e©Ávb hvPvB‡qi Rb¨ e¨envi Kiv hvq| Avevi cvV †k‡l wkÿv_x©iv bZzb aviYv KZUzKz MÖnY Ki‡Z †c‡i‡Q ZvI †ei 

Kiv hvq| wkÿv_x©iv cÖ_g aviYv wPÎ I †k‡li aviYvwPÎ Zzjbv K‡i wb‡RivI eyS‡Z cvi‡e Zv‡`i aviYvi KZUzKz 

cwieZ©b n‡q‡Q|  

 

 

 

 

 

 

 

 

 

wPÎ 3.2  : aviYv gvbwP‡Îi D`vniY 
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3.2 aviYv cwieZ©b g‡Wj Abymi‡Y wkLb-†kLv‡bv †K․kj : gvBÛg¨vwcs, 5E, POE 

aviYv cwieZ©b g‡Wj Abymi‡Y imvqb †kÖwYK‡ÿ †h wkLb-†kLv‡bv †K․kj¸‡jv e¨envi Kiv nq Zvi g‡a¨ Av‡Mi cv‡V 

†eªBb÷wg©s I aviYv gvbwPÎ Av‡jvPbv Kiv n‡q‡Q| G cv‡V Avgiv Av‡jvPbv Ki‡ev gvBÛg¨vwcs, 5B I wcIB| 

 

gvBÛg¨vwcs (Mind mapping) 

GwU g~jZ wkÿv_x©‡`i KvQ †_‡K bZzb AvBwWqv ev aviYv m„wó, cÖ‡qvM I cwiea©‡b e¨eüZ nq| †Kvb GKwU Bmy¨‡Z 

wkÿv_x©iv Zv‡`i AwR©Z Áv‡bi wfwË‡Z †Kvb mgm¨v mgvav‡bi mycvwik Ki‡Z cv‡i, bZzb cwiw¯ wZ‡Z AwR©Z Ávb 

cÖ‡qvM Ki‡Z cv‡i| †hgb,  ivmvqwbK `ª‡e¨i Kvi‡Y cwi‡ek `~lY m¤ú‡K© Av‡jvPbvi ci wkÿv_x©‡`i ejv hvq cvwb 

`~lY †iv‡a c`‡ÿc wba©vi‡Yi Rb¨ gvBÛg¨vc •Zwi Ki‡Z| wkÿv_x©iv wb‡Ri LvZvq GKwU c„ôvi gvSLv‡b Õcvwb ~̀lY 

†ivaÕ wjL‡e Ges GB g~j aviYvwUi Pviw`‡K cvwb `~lY †iv‡a c`‡ÿc m¤ú‡K© Zv‡`i AvBwWqv ev aviYv wjL‡e| 

GKBfv‡e wkÿK cy‡iv †kÖwYi wkÿv_x©‡`i mnvqZvq GKwU gvBÛg¨vc •Zwi Ki‡Z cv‡ib| G‡ÿ‡Î wZwb †ev‡W©i 

gvSLv‡b Õcvwb ~̀lY †ivaÕ K_vwU wjL‡eb Ges wkÿK wkÿv_x©‡`i DËi wb‡q GKwU gvBÛ g¨vc •Zwi Ki‡eb|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wPÎ 3.3: gvBÛg¨v‡ci D`vniY 

g‡b ivL‡Z n‡e, gvBÛg¨vwcs •Zwii †ÿ‡Î GKwU g~j aviYv‡K †K›`ª K‡i wkÿv_x©iv bZzb bZzb  idea (ev mgvavb) m„wó 

K‡i| g~j aviYv‡K †K› ª̀ K‡i †h AvBwWqv m„wó nq †mwUi Avevi †QvU †QvU Ask _vK‡Z cv‡i| aviYv gvbwPÎ †_‡K 

gvBÛg¨vwcs-Gi g~j cv_©K¨ n‡jv aviYv gvbwP‡Î A‡bK¸‡jv aviYvi g‡a¨ cvi¯úwiK m¤úK© ¯ vcb Ki‡Z nq Avi 

gvBÛg¨v‡c GKwU g~j aviYv‡K †K›`ª K‡i bZzb bZzb AvBwWqv m„wó Ki‡Z nq| 

 

5B g‡Wj (5E Model) 
5B g‡Wj Gi gva¨‡g wkÿv_©xi wkL‡bi Rb¨ †hgb Zv‡`i wbweofv‡e RwoZ iv‡L, wVK †Zgwb Zviv wkLb‡K bZzb 

cwi‡ek cwiw  ̄wZ‡Z cÖ‡qvM KiviI my‡hvM cvq| GB g‡WjwU aviYv cwieZ©b g‡W‡ji Abyiƒc| GB g‡Wj cuvPwU wfbœ 

wKš‧ m¤úK©hy³ av‡c mw¾Z| wb‡gœ G avc¸‡jv‡K Avjv`v Avjv`v K‡i eY©bv Kiv n‡jv : 
 

Engage ev wbweofv‡e RwoZ Kiv  : ïiæ‡ZB wkÿK H cv‡Vi UwcK ev wel‡qi mv‡_ mswkøó I wkÿv_x©‡`i 

RxebNwbó †Kv‡bv NUbv Dc¯ vcb K‡i †m m¤ú‡K© wkÿv_x©‡`i cÖkœ AvnŸvb K‡i Zv‡`i wel‡qi cÖwZ AvMÖnx I 

†K․Z‚njx K‡i †Zvjv nq| wkÿK cv‡Vi welqwU m¤ú‡K© wkÿv_x©‡`i c~e©Ávb hvPvB K‡ib, wkÿv_x©‡`i Rb¨ wkLb 

Uv‡M©U I g~j¨vqb bxwZgvjv wba©viY K‡ib| †hgb, e¨vcb cÖwµqv m¤ú‡K© cvV cwiPvjbvi †ÿ‡Î cÖ_‡g e¨vc‡bi 

GKwU ev Í̄e cÖ‡qvM Dc¯ vcb Kiv nq Ges ciewZ©‡Z Zv‡`i cÖkœ K‡i we`¨gvb aviYv Rvbvi gva¨‡g Zv‡`i wkL‡b 

RwoZ Kiv †h‡Z cv‡i|  

 

bZzb I Kvh©Kix cÖhyw³ 

I c×wZ e¨envi Kiv 
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Explore ev AbymÜvb  : GB av‡c wkÿv_©xiv GKwU mgm¨v ev aviYv m¤ú‡K© nv‡Z Kj‡g KvR K‡i ev Z_¨ msMÖn 

K‡i welqwU AbymÜvb K‡i| wkÿK GB av‡c wkÿv_x©‡`i †Kvb GKwU P¨v‡jwÄs KvR †`b Ges wkÿv_x©iv wkÿ‡Ki 

wb‡ ©̀kbvq AbymÜvbg~jK cÖkœ wba©viY K‡i Z_¨ msMÖn I we‡køl‡Yi gva¨‡g DËi †LuvRvi †Póv K‡i| †hgb e¨vcb 

wµqv †evuSv hvq GiKg GKwU KvR wkÿv_x©‡`i w`‡q Kiv‡bv †h‡Z cv‡i| G‡ÿ‡Î GKwU ¯̂”Q wUD‡ei GKcÖv‡šÍ 

HCl †fRv‡bv Zzjv I Ab¨cÖv‡šÍ NH3 †fRv‡bv Zzjv ivL‡j Kx N‡U Zv †`Lv †h‡Z cv‡i|  

Explain ev e¨vL¨v cÖ`vb  : GB av‡c wkÿv_x©‡`i Kv‡Q AbymÜv‡b mgqjä ch©‡eÿY Gi e¨vL¨v PvIqv nq Ges 

wkÿKI wkÿv_x©i bZzb aviYv MV‡b mnvqZv cÖ`vb K‡ib| c~e©eZx© av‡c †`Lv‡bv cixÿvwUi ch©‡eÿY‡K wkÿK I 

wkÿv_x© e¨vc‡bi aviYvi mvnv‡h¨ e¨vL¨v K‡ib| Gi d‡j wkÿv_x©iv e¨vcb m¤ú‡K© cwi®‥vi aviYv MVb K‡i|  

Elaborate ev cwiea©b : G av‡c wkÿv_©xiv hv wkLj Zv bZzb cwi‡ek cwiw  ̄wZ‡Z cÖ‡qvM K‡i| G‡ÿ‡Î  Zviv 

bZzb AwR©Z aviYv‡K cvKv‡cv³ K‡i| e¨vc‡bi aviYv‡K G av‡c wkÿv_x©iv Ab¨ NUbv - †hgb myMwÜ Qwo‡q 

hvIqv- Ggb NUbv e¨vL¨v K‡i I Zv‡`i wbwg©Z aviYv‡K cwiea©b K‡i|  

Evaluate ev g~j¨vqb : wkÿv_©xiv wK wk‡L‡Q Zv wewfbœ †K․kj cÖ‡qv‡Mi gva¨‡g G av‡c wkÿK Zv g~j¨vqb K‡i 

_v‡Kb| wkÿK G‡ÿ‡Î c~e©eZx© me¸‡jv avc †_‡K cÖvß Z_¨ mgš̂q K‡i †evSvi †Póv K‡ib wkÿv_x©iv Zv‡`i 

wkLb jÿ¨ AR©b Ki‡Z †c‡i‡Q wKbv| wkÿK G ch©v‡q wkÿv_x©‡`i AvZ¥-g~j¨vq‡b mnvqZv K‡ib Ges wdWe¨vK 

†`b| me‡k‡l wkÿv_x©‡`i cieZx© wkLb jÿ¨ wba©vi‡Y wkÿv_x©‡`i mnvqZv K‡ib| 

 

POE (Prediction-Observation-Explanation) 

GB †K․kjwU wkÿv_©x‡`i †Kv‡bv cÖvK…wZK NUbvq Mfxifv‡e Ges m~²fv‡e wPšÍv Kivi e¨vcv‡i DrmvwnZ K‡i| cÖ_‡gB 

wkÿv_©x‡`i †Kv‡bv GKwU Kv‡Ri dj †Kgb n‡Z cv‡i Zv c~ev©bygvb Ki‡Z ejv nq| Zv‡`i DË‡ii †cQ‡bi KviY ev 

e¨vL¨v wRÁvmv Ki‡Z n‡e| wkÿv_x©iv Zv‡`i DË‡ii KviY AbymÜvb Kivi gva¨‡g D³ NUbvi mv‡_ Zv‡`i we`¨gvb 

aviYv ms‡hvM Kivi my‡hvM cv‡e| G †_‡K wkÿv_x©i åvšÍ ev weKí aviYv Av‡Q wKbv wkÿK Zv eyS‡Z cvi‡e| Gevi 

wkÿv_©x‡`i NUbvwU ch©‡eÿY Ki‡Z †`Iqv nq| G‡ÿ‡Î wkÿv_©xiv Zv‡`i ch©‡eÿ‡Yi mv‡_ Zv‡`i Abygv‡bi wgj ev 

Awgj Luy‡R †`Lvi my‡hvM cv‡e| †ewkifvM †ÿ‡ÎB wkÿv_x©i c~e©vbygvb Gi mv‡_ ch©‡eÿY wgj‡e bv| ch©‡eÿ‡Yi ci 

wkÿv_x©ivB NUbvi e¨vL¨v †`Iqvi †Póv Ki‡e| wkÿK G‡ÿ‡Î wkÿv_x©‡`i mwVK wb‡ ©̀kbv w`‡eb| Gi cwi‡cÖwÿ‡Z 

wkÿv_©xiv Zv‡`i c~e©Ávb‡K c~bM©wVZ K‡i mwVK aviYv wbgv©b Ki‡Z wkL‡e| GKB mv‡_ wkÿv_x©‡`i ch©‡eÿY I m¤¢ve¨ 

e¨vL¨v GB `ywU cÖwµqvKiY `ÿZv MVb Ki‡Z cvi‡e|  

 

 

 

 

 

 

 

 

D`vniY :  

c~e©vbygvb : GKwU ¯^”Q wUD‡ei GKcÖv‡šÍ HCl †fRv‡bv Zzjv I Ab¨cÖv‡šÍ NH3 †fRv‡bv Zzjv †i‡L w`‡j Kx 

NU‡e? wkÿv_x©‡`i c~e©vbygv‡bi c‡ÿ hyw³ w`‡Z ej‡eb| †Kv‡bv wkÿv_x© Av›`v‡R mwVK c~e©vbygvb 

Ki‡jI nq‡Zv Zvi c‡ÿ hyw³ w`‡Z cvi‡e bv|  

ch©‡eÿY : wØZxq ch©v‡q wkÿK NUbvwU cÖ`k©b Ki‡eb| wkÿv_x©iv ch©‡eÿY Ki‡e NUbvUv| †ewki fvM 

wkÿv_x©‡`i c~e©vbygvb G‡ÿ‡Î mwVK n‡e bv| G Ae¯ vq wkÿv_x©iv Zv‡`i we`¨gvb aviYv cvëv‡Z 

AvMÖnx n‡e|  

e¨vL¨v : †kl ch©v‡q wkÿ‡Ki wb‡`©kbvq wkÿv_x©iv bZzb aviYvi mgš̂‡q NUbvwUi •eÁvwbK e¨vL¨v †`‡e|  
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3.3 mn‡hvwMZvg~jK wkLb, imvqb wkLb-†kLv‡bv †K․kj wbe©vP‡b wkÿv_x©i wfbœZv I 

we‡kl Pvwn`v we‡ePbv 

mn‡hvwMZvg~jK wkLb n‡jv wkÿv_x©‡`i `‡j wef³ n‡q G‡K A‡b¨i mv‡_ KvR Kivi gva¨‡g mw¤§wjZ wkLb| mvgvwRK 

MVbev‡`i g~j aviYv‡Z Avgiv †`‡LwQ wkÿv_x©iv GKmv‡_ KvR Kivi my‡hvM †c‡j Zviv †Kv‡bv aviYvi GKwU mw¤§wjZ 

A_© MVb Ki‡Z cv‡i| A_©vr wkÿv_x©‡`i wkLb GKB iKg Ges kw³kvjx n‡q _v‡K| Gi KviY wkÿv_©xiv hLb †Kv‡bv 

`‡j KvR K‡i Zviv ci¯ú‡ii mv‡_ AwfÁZv Av`vb cÖ`v‡bi my‡hvM cvq| GQvov weÁvb wkLb-†kLv‡bv AvRKvj A‡bK 

†ewk AbymÜvbwfwËK †hLv‡b wkÿv_©xiv weÁvb welqK mgm¨v mgvav‡bi gva¨‡g weÁv‡bi aviYv, cÖwµqv I `ÿZv wk‡L| 

ZvB wkÿv_x©iv `‡j KvR Ki‡j †Kv‡bv mgm¨v mgvav‡b Zv‡`i wfbœ wfbœ wPšÍv, `„wófw½ I mgvavb we‡ePbvi my‡hvM cvq| 

Gfv‡e mn‡hvwMZv g~jK wkLb GKwU G¨v‡cÖvP hvi gva¨‡g wkÿv_©xiv GK‡Î KvR Kivi gva¨‡g AwaKZi Kvh©Ki wkL‡bi 

my‡hvM cvq|  

 

mn‡hvwMZvg~jK wkL‡bi myweavmg~n wb‡P Av‡jvPbv Kiv n‡jv : 

 AwaKZi Kvh©Ki wkLb : wkÿv_©xiv hLb mn‡hvwMZvg~jKfv‡e KvR K‡i ZLb Zviv GKv GKv †kLvi †P‡q 

AwaK Kvh©Kixfv‡e wkLvi my‡hvM cvq| G‡K A‡b¨i mv‡_ Zv‡`i AwfÁZv I aviYv fvMvfvwM Kivi gva¨‡g 

Zv‡`i wkLb kw³kvjx, AwaK I DbœZ nq|  

 mvgvwRK wkLb : `‡j KvR Kivi d‡j wkÿv_x©iv †bZ…Z¡  MVb, cvi¯úwiK †hvMv‡hvM I wek¦vm ¯ vcb GgbwK 

msNvZ e¨e¯ vcbvi g‡Zv mvgvwRK `ÿZvmg~n wkL‡Z cv‡i| GB `ÿZvmg~n wkLb mgq mv‡cÿ wKšÍ Gi 

Kvh©KvwiZv `xN©Kv‡ji Rb¨ djcÖm~| 

 AvZ¥-wek¦v‡mi Dbœqb : mKj wkÿv_©xB `jMZ fv‡e KvR Kivi d‡j AwaKZi mdj nq hv wKbv Zv‡`i 

wkL‡bi †ÿ‡Î AvZ¥-wek¦vm Dbœq‡b mnvqZv K‡i| 

 AwaKZi †kªwY e¨e¯ vcbv : wkÿv_©xiv hLb `jMZfv‡e KvR K‡i Af¨¯  n‡q I‡V ZLb Zv‡`i wb‡Ri KvR 

m¤ú‡K© AwaKZi `vwqZ¡evb nq, d‡j †kªwY e¨e¯ vcbv  mnR nq|  

 

Avgiv G Aa¨v‡q wewfbœ wkLb-†kLv‡bv †K․kj m¤ú‡K© †R‡bwQ| Gme wkLb-†kLv‡bv †K․kj cÖ‡qv‡Mi †ÿ‡ÎI Avgiv 

wkÿv_x©‡`i `‡j msMwVZ K‡i Zv‡`i mn‡hvwMZvg~jK wkLb wbwðZ Ki‡Z cvwi| Avgv‡`i we`¨vjqmg~‡n weÁvb 

wkÿ‡Kiv GLb A‡b‡KB wkÿv_x©‡`i `jMZ KvR w`‡q _v‡Kb| GiKg A‡bK †ÿ‡ÎB †`Lv hvq, GiKg `jMZ KvR 

wkÿv_x©i wkL‡bi Dbœqb NUv‡Z cvi‡Q bv Avevi †kÖwY-e¨e¯ vcbvI KwVb n‡q I‡V| Gi g~j KviY wkÿv_x© I wkÿK 

†KDB nq‡Zv GiKg wkLb-†kLv‡bv Kv‡R Af¨¯  bq| Avgiv GLb †`L‡ev Kxfv‡e †kÖwY‡Z `jxq KvR‡K mymsMwVZ 

Kivi gva¨‡g wkÿv_x©i wkLb wbwðZ Kiv hvq| 

mn‡hvwMZvg~jK wkLb djcÖm~ Kivi †K․kj 

wKQz welq AbymiY K‡i wkÿv_x©‡`i `jMZ KvR‡K djcÖm~ Kiv hvq (Johnsons & Johnsons, 1976, 1986 cited 

in Hassard, 2005, p. 224)|  

K. wkÿv_x©‡`i gy‡LvgywL wg_w¯…qv : wkÿv_x©‡`i †QvU `‡j gy‡LvgywL emvi e¨e¯ v Ki‡Z n‡e hv‡Z Zviv ci¯ú‡ii mv‡_ 

mivmwi mn‡R wb‡Ri wb‡Ri wPšÍv fvMvfvwM Ki‡Z cv‡i Ges Ab¨‡K mnvqZv Ki‡Z cv‡i| 

L.  wkÿv_x©‡`i G‡K A‡b¨i cÖwZ BwZevPK wbf©ikxjZv : wkÿK Ggbfv‡e `jxq KvR Ges wkÿv_x©‡`i wb‡ ©̀kbv †`‡eb 

hv‡Z GKwU `‡ji wkÿv_x©iv G‡K A‡b¨i Ici wbf©ikxj n‡Z nq| Ggb  †hb KL‡bv bv nq hv‡Z GKRb wkÿv_x© 

me KvRUzKz Ki‡e Ges A‡b¨iv †Kej cv‡k Ajm e‡m _vK‡e| G‡ÿ‡Î †hUv Kiv †h‡Z cv‡i †h, †h †Kv‡bv `jxq 

Kv‡R GKRb wkÿv_x †Kv‡bv bv †Kv‡bv KvR Ki‡e| KvRwU hw` ïay †g․wLK Av‡jvPbv nq Zvn‡jI wkÿK jÿ 

ivL‡eb cÖ‡Z¨‡K †hb Av‡jvPbvq Ask †bq| Avevi nv‡Z Kj‡g KvR Kivi welq n‡j wkÿK wbwðZ Ki‡eb hv‡Z 

G‡KK Rb wkÿv_x© G‡KK As‡ki KvR K‡i| A_©vr wkÿK cÖ‡Z¨K `‡ji cÖ‡Z¨K wkÿv_©xi Rb¨ wbw`©ó Kv‡Ri 

cwiwa wbY©q K‡i w`‡eb|  
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M.  e¨w³MZ Revew`wnZv : A‡bK mgq `jMZ Kv‡R †Kv‡bv †Kv‡bv wkÿv_x©‡K dvuwK †`Iqvi cÖeYZv †`Lv hvq| Zviv 

wVKfv‡e Kv‡R Ask †bq bv; G‡Z Zvi wb‡RiI wkLb nq bv Avi `jMZ KvRI evavMÖ¯Í nq| ZvB `jMZ Kv‡R 

GKwU wkLb `‡ji mKj m`m¨‡K Zvi wb‡Ri wkLb Ges `jMZ KvRwU‡Z Ab¨‡`i mn‡hvwMZv Kivi wel‡q 

Revew`wnZv wbwðZ Ki‡Z n‡e|  G wkÿK hv Ki‡eb 

 wkÿv_©x wb‡R wkLj wKbv †mwU wbwðZKiY : †kÖwY-cixÿv, KzBR, nVvr †Kv‡bv wkÿv_x©‡K (we‡kl 

K‡i KvD‡K Ag‡bv‡hvMx †`L‡j) wkL‡bi welqe ‧̄i Ici cÖkœ Kiv BZ¨vw`i gva¨‡g wkÿK cÖ‡Z¨K 

wkÿv_x©i wkLb wbwðZ Ki‡Z cv‡ib| 

 `jMZ Kv‡R AskMÖnY wbwðZKiY : `jMZ KvRwU‡Z cÖ‡Z¨K wkÿv_x©i f~wgKv mywbw`©ó K‡i wefvRb 

K‡i w`‡Z n‡e cÖ_‡g| †hgb `jMZ Av‡jvPbvq †KD nq‡Zv Av‡jvPbv mÂvj‡b _vK‡e, †KD nq‡Zv 

†bvU †b‡e, †KD nq‡Zv cÖkœ DÌvcbKvix wn‡m‡e _vK‡e| Avevi e¨envwiK KvR n‡j †KD nq‡Zv 

GKwU wel‡q Z_¨ msMÖn Ki‡e, Ab¨Rb nq‡Zv Av‡iK ai‡bi Z_¨ msMÖn Ki‡e, GK ev GKvwa Rb 

nq‡Zv Z_¨ we‡køl‡Y g~j f~wgKv †b‡e| wkÿK Ny‡i Ny‡i †`L‡eb mevB hvi hvi `vwqZ¡ wVKfv‡e 

cvjb Ki‡Q wK bv| 

N. mn‡hvwMZvg~jK mvgvwRK `ÿZv I gvbwmKZv : weÁv‡bi wkLb-†kLv‡bv Kvh©vewj m¤úbœ Kivi Rb¨ weÁvb 

cÖwµqvKiY `ÿZv †hgb ch©‡eÿY, cwigvc BZ¨vw`i g‡Zv wKQz mvgvwRK `ÿZv wkÿv_x©‡`i †kLv‡bv `iKvi hv‡Z Zviv 

G¸‡jv cÖ‡qvM K‡i `jMZ KvR‡K djcÖm~ K‡i Zzj‡Z cv‡i| wkÿv_©x‡`i Rb¨ cÖ‡qvRbxq GB `ÿZvmg~n wb‡gœ Dc¯ vcb 

Kiv n‡jv : 

 

`jxq e¨e¯ vcbv Dbœq‡b `ÿZvmg~n 

 KvR cvIqvi ci wbR `‡j ª̀æZ I bxi‡e hy³ nIqv 

 Av‡¯Í K_v ejv hv‡Z †Kej wbR `‡ji m`m¨iv ïb‡Z cvq 

 `‡ji KvR †kl bv nIqv ch©šÍ `‡ji mv‡_ Ae¯ vb Kiv 

 

`j wn‡m‡e Kvh©Kifv‡e KvR Kivi Rb¨ `ÿZvmg~n 

 `jxq Kv‡Ri mgq †h K_v ej‡Q Zvi w`‡K g‡bv‡hvM †`Iqv 

 †Kvbiƒc weNœ NUv‡bv Qvov A‡b¨i K_v †kvbv 

 Ab¨ m`m¨‡`i Kv‡Ri cÖksmv Kiv I ¸iæZ¡ †`Iqv 

 Ab¨‡`i mv‡_ AvšÍwiK AvPiY Kiv 

 wb‡Ri Ici Awc©Z KvR m¤úbœ Kiv 

 wbw`©ó Kv‡R g‡a¨B _vKv I Ab¨‡KI Kv‡Ri jÿ¨ †_‡K weP¨yZ n‡Z bv †`Iqv 

 mg‡SvZvq DcbxZ nIqvi `ÿZv 

 

wkL‡bi Dbœq‡bi Rb¨ `ÿZvmg~n 

 `jxq A‡jvPbvq wb‡Ri gZvgZ w`‡q AskMÖnY  

 Ab¨‡K AskMÖn‡Y DØy× Kiv 

 A‡b¨i aviYv ev gZvgZ‡K cÖkœ Kiv, hvPvB K‡i MÖnY Kiv 

 bZzb  Z‡_¨i Av‡jv‡K wbR aviYvi ms‡kvab Kivi gvbwmKZv ivLv 

 

wkÿv_©x‡`i mn‡hvwMZvg~jK Kv‡R Af¨¯  I `ÿ K‡i †Zvjvi D‡Ï‡k¨ wkÿv_x©‡`i Av‡iKwU wel‡q Af¨¯  Kiv `iKvi| 

GwU n‡jv, KvR †k‡l Kv‡Ri Ici cÖwZdjb| cÖwZwU `jMZ KvR †k‡l wkÿv_x©iv wb‡RivB wb‡R‡`i `jMZ Kv‡Ri 

g~j¨vqb Ki‡e- Zviv wb‡R‡`i cÖkœ Ki‡e †h `j wn‡m‡e GK‡Î Zviv KvRwU KZUv Kvh©Kwifv‡e Ki‡Z †c‡i‡Q| G 

ai‡bi cÖwZdjb †k‡l Zviv Zv‡`i GKm‡½ KvR Kivi cÖwµqvi mejZv I `ye©jZv †ei Ki‡Z cvi‡e Ges fwel¨‡Z 

`jMZ KvR djcÖm~fv‡e m¤úbœ Ki‡Z cvi‡e| 
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mn‡hvwMZvg~jK KvR djcÖm~fv‡e Kivi Rb¨ DcwiD³ welqmg~n QvovI Av‡iKwU welq ¸iæZ¡c~Y©, Zv n‡jv `j MVb| 

wkÿK wb‡RB wkÿv_©x‡`i `‡j fvM Ki‡eb, wkÿv_x©‡`i Zv‡`i wb‡Ri cQ‡›`i `‡j hvIqv †_‡K weiZ ivL‡Z n‡e| 

`jwU‡Z wewfbœ ai‡bi wkÿv_©x‡`i GKmv‡_ KvR Kivi my‡hvM †`Iqv `iKvi| G‡ÿ‡Î wkÿv_©x‡`i mvg_© I wj½ Ges 

mvgvwRK I mvs¯‥…wZK †cÖÿvcU we‡ePbvq Avb‡Z n‡e| GK‡Î KvR Kivi my‡hvM †`Iqvi Rb¨ GKB `‡j †ek wKQy w`b 

GKB wkÿv_x©‡`i _vK‡Z w`‡Z cv‡ib| 

 

mn‡hvwMZvg~jK KvR I `jxq Kv‡R wkÿv_x©‡`i `vwqZ¡ 

`jxq KvR‡K djcÖm~ Kivi Rb¨  `‡ji cÖ‡Z¨K wkÿv_©x Avjv`v K‡i KvR †`Iqv †h‡Z cv‡i| Z‡e g‡b ivL‡Z n‡e| †K 

mKj‡K cÖ‡Z¨K Kv‡Ri mv‡_ Af¨  ̄ Ki‡Z cÖwZwU bZzb Kv‡RB `‡ji m`m¨‡`i `vwqZ¡ cwieZ©b Ki‡Z n‡e| wb‡gœ GKwU 

`‡j Pvi Rb wkÿv_x©‡K Kíbv K‡i Zv‡`i wewfbœ iKg `vwqZ¡ wee„Z Kiv n‡jv : 

e¨e¯ vcK : `‡ji e¨e¯ vc‡Ki KvR n‡jv cÖ‡qvRbxq DcKiY msMÖn Kiv I cÖ‡qvRbxq †ÿ‡Î †diZ †`Iqv| 

DcKiYvw`  msµvšÍ mgm¨v¸‡jv wkÿ‡Ki bR‡i AvbvI  Zvi `vwqZ¡|  

mgš̂qKvix : `‡j mgš̂qKvixi KvR n‡jv `‡ji Kv‡R hw` †Kv‡bv weNœ N‡U, Z‡e Zvi Rb¨ Ab¨ `j ev 

wkÿ‡Ki mnvqZv †bqvi e¨cv‡i  K_v ejv| `‡ji wewfbœ m`m¨‡`i mv‡_I †hvMv‡hv‡Mi `vwqZ¡ Zvi| 

cwiPvjK : `‡ji cwiPvj‡Ki KvR n‡jv `‡j cÖ‡Z¨K m`m¨‡K Zvi KvR‡K mwVKfv‡e eywS‡q †`Iqv Ges 

cÖ‡Z¨‡K m`m¨ Zv mwVK fv‡e AbymiY Ki‡Q wK bv Zv †`Lv|  

wi‡cvU© mgš̂qKvix : mgš̂qKvixi KvR n‡jv `‡ji Kv‡Ri h_vh_fv‡e wi‡cvU© •Zwii mgš̂q Kiv| G Rb¨ 

cÖ‡qvRbxq Z_¨ msMÖn, we‡kølY ev Ab¨vb¨ KvR m¤úbœ n‡q‡Q wK bv Zv †`Lv|  

imvqb wkLb-†kLv‡bv †K․kj wbe©vP‡b wkÿv_x©i wfbœZv I we‡kl Pvwn`v we‡ePbv 

†h †Kv‡bv †kÖwY‡Z  wfbœ wfbœ mvg‡_¨©i, wewfbœ •ewk‡ó¨i, wewfbœ Av_©-mvgvwRK Ae¯ vi Ges †Kv‡bv †ÿ‡Î we‡kl Pvwn`v 

m¤úbœ wkÿv_x© _v‡K| imvqb wkLb-†kLv‡bv Kv‡R wkÿK‡K cÖ‡Z¨K wkÿv_x©i mvg_©¨ I wkLb Pvwn`v we‡ePbv Kiv 

`iKvi| imvqb wkLb-†kLv‡bv Kv‡R wfbœZv Avbq‡bi gva¨‡g cÖ‡Z¨K wkÿv_x©i wkLb wbwðZ Kiv †h‡Z cv‡i| GKwU 

D`vni‡Yi mvnv‡h¨ welqwU fv‡jvfv‡e e¨vL¨v Kiv †h‡Z cv‡i| aiæb, Avcbvi †kÖwY‡Z †Kv‡bv wkÿv_x© cvV¨eB ev Ab¨ 

†Kv‡bv wKQz covi gva¨‡g fv‡jvfv‡e wkL‡Z cv‡i| Avevi Ab¨ †Kv‡bv GK wkÿv_x© nq‡Zv eB c‡o †kLvq AvMÖnx bq 

wKš‧ Zv‡K †Kv‡bv KvR Ki‡Z w`‡j AvMÖn wb‡q †m KvRwU K‡i| wkÿK wn‡m‡e Avcbv‡K G `yB R‡bi wkLb wbwðZ 

Ki‡Z n‡j Avcbv‡K †kÖwYKv‡R wKsev evwoi KvR wn‡m‡e cov Ges nv‡Z Kj‡g KvR G `y‡Uv m~‡hvMB ivL‡Z n‡e|  

cÖkœgvjv 

mswÿß DËi cÖkœ 

1. MVbev`x wkLbZ‡Ë¡ wkLb ej‡Z Kx †evSvq? 

2. mvgvwRK MVbev‡` wkL‡bi g~j `vwqZ¡ Kvi? 

3.  †eªBb÷wg©s cÖavbZ †Kvb D‡Ï‡k¨ e¨envi Kiv nq? 

4. gvBÛg¨vwcs cÖavbZ †Kvb D‡Ï‡k¨ e¨envi Kiv nq? 

eY©bvg~jK cÖkœ 

1. mvgvwRK MVbev‡`i g~j K_v¸‡jv wjLyb| 

2. aviYv cwieZ©b g‡W‡ji g~j avc¸‡jv e¨vL¨v Kiæb| 

3. GKwU D`vni‡Yi mvnv‡h¨ imvqb wkÿ‡Y wc I B †K․kj cÖ‡qvM Dc  ̄vcb Kiæb|  

4. imvqb wkL‡b mn‡hvwMZvg~jK wkLb djcÖm~ Kivi Rb¨ Kx Kx cÖ‡qvRb Zv Av‡jvPbv Kiæb| 
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Aa¨vq 4 : cvV cwiKíbv I imvqb wkLb g~j¨vqb  

wkÿvµg ev Í̄evq‡bi g~j avc n‡jv wkLb-†kLv‡bv Kvh©µg cwiPvjbv| †kÖwYK‡ÿ bvbv ai‡bi Kjv-†K․kj mgš̂‡q G 

wkLb-†kLv‡bv Kvh©µg cwiPvwjZ nq| G Kvh©µg djcÖm~fv‡e cwiPvjbv Kivi Rb¨ `iKvi Kvh©Ki cwiKíbv| GKK I 

•`wbK cvV cwiKíbv e¨env‡ii gva¨‡g wkLb-wkLv‡bvi KvR‡K Z¡ivwš̂Z I djcÖm~fv‡e m¤úbœ Kiv hvq| Gici, wkLb-

†kLv‡bvi Kvh©µg cwiPvjbv †k‡l Avgiv eyS‡Z PvB, wkÿv_x© Zvi Rb¨ wba©vwiZ wkLb AR©b K‡i‡Q wK bv| GwUB wkLb 

g~j¨vqb| Avgiv G BDwb‡U g~jZ `yBwU welq Av‡jvPbv K‡iwQ - wkLb-†kLv‡bv Kv‡Ri cwiKíbv I wkLb g~j¨vqb| G 

`yBwU wel‡qi mv‡_ mswkøó welqmg~n‡K wb‡¤œv³fv‡e web¨ Í̄ K‡i Av‡jvPbv Kiv n‡q‡Q| 

4.1  GKK (BDwbU) cwiKíbvi aviYv I cÖYq‡bi avcmg~n, MVbev‡`i wfwË‡Z imvq‡bi cvV cwiKíbv cÖYqb 

4.2 e¨envwiK imvqb cvV cwiKíbv, PCK (Pedagogical Content Knowledge) Gi aviYv, †ckvMZ 

wkLb : †jmb ÷vwW, cÖwZdjbg~jK Abykxjb 

4.3 ZË¡xq imvqb wkLb g~j¨vqb - eûwbe©vPwb cÖkœ 

4.4 iPbvg~jK m„Rbkxj cÖkœc×wZ  

4.5 e¨envwiK imvq‡bi wkLb g~j¨vqb - g‡bv‡ckxR I Av‡ewMK wkLb g~j¨vqb 

 

4.1 GKK (BDwbU) cwiKíbv - aviYv I cÖYq‡bi avcmg~n, MVbev‡`i wfwË‡Z cvV 

cwiKíbv - ZË¡xq imvqb 

GKK cwiKíbv  

 †h †Kv‡bv KvR myôzfv‡e ev Í̄evq‡bi Rb¨ cÖ‡qvRb c~e© cwiKíbv| †kªwY wkÿ‡Yi `vwqZ¡ h_vh_fv‡e cvjb Ki‡Z n‡j 

GKRb wkÿ‡KiI cÖ‡qvRb GKwU c~e© cwiKíbv K‡i †bIqv| eQ‡ii cÖ_‡gB G cwiKíbv K‡i wb‡Z nq| GKwU wbw ©̀ó 

mg‡qi g‡a¨ ev mviv eQ‡i †Kv‡bv welq avivevwnKfv‡e wkÿv w`‡Z n‡j mviveQ‡i wZwb Zuvi wel‡q KqwU K¬vm †c‡Z 

cv‡ib Zv wZwb mvßvwnK iæwUb †`‡L wn‡me K‡i †ei K‡i wb‡Z cv‡ib| Z‡e we`¨vj‡qi wewfbœ Kg©KvÐ, mvgwqK cixÿv, 

evwl©K cixÿv, cixÿvi c~‡e© wel‡qi cybiv‡jvPbv, QywUi w`b BZ¨vw` ch©v‡jvPbv K‡i †gvU Kvh©w`e‡mi msL¨v †ei Ki‡Z 

n‡e|  

wbw`©ó †kÖwYi GKwU cvV¨welq‡K mvaviYZ KZK¸‡jv Aa¨vq ev GK‡K wefvRb Kiv nq| GB wefvwRZ Ask¸‡jv‡K GK 

GKwU GKK (BDwbU) bv‡g AwfwnZ Kiv nq| cÖwZwU GK‡K ev Aa¨v‡q i‡q‡Q K‡qKwU cv‡V wkLb-†kLv‡bv KvR 

cwiPvjbv Kivi g‡Zv welqe ‧̄| wkÿvµg Abyhvqx beg-`kg †kÖwYi imvqb cvV¨cy¯ÍK 12wU GKK ev Aa¨vq wb‡q 

iwPZ| imvq‡bi GKRb wkÿK GB 12wU Aa¨v‡qi G‡KKwU Aa¨vq ev BDwb‡Ui welqe¯‧ KZwU K¬v‡m/cv‡V cov‡eb Zv 

wba©viY K‡i   †b‡eb Ges G‡`i †m Abyhvqx cv‡V eÈb Ki‡eb| G KvRwU Ki‡Z wkLb wel‡qi D‡Ïk¨ I wkLbdj, 

wkLb-†kLv‡bv c×wZ I †K․kj, DcKiY I g~j¨vqb BZ¨vw` we‡ePbv Ki‡Z nq| wkLbdj¸‡jv‡K cÖ‡qvRbxq msL¨K 

cv‡V eÈ‡bi ci wkLbdj AR©‡bi Rb¨ cÖ‡qvRbxq welqe ‧̄, wkLb-†kLv‡bv Kvh©µg, DcKiY I g~j¨vqb †K․kj wba©viY 

Ki‡eb|  Gfv‡e GKwU Aa¨vq ev BDwb‡Ui Rb¨ GKwU iƒc‡iLv ev cwiKíbvB n‡jv GKK cwiKíbv (Unit Plan)| 

mnRfv‡e ejv hvq, cÖwZwU cvV/GKK KZw`‡b m¤úbœ Kiv n‡e, Kxfv‡e cvV cwiPvjbv Kiv n‡e, Kxfv‡e g~j¨vqb Kiv 

n‡e Gi mvwe©K cwiKíbv n‡jv GKK cwiKíbv| cvV¨cy¯Í‡Ki GKwU Aa¨vq‡K wb‡q GKwU GKK cwiKíbv •Zwi Kiv 

mnRZi| Z‡e KLbI KLbI GKvwaK Aa¨vq wb‡qI GKwU cvV/GKK •Zwi Kiv hvq| wb‡P GKwU GKK cwiKíbvi 

bgybv †`Iqv n‡jv|  
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Avcbviv jÿ Kiæb †h, beg-`kg †kÖwYi cvV¨eB‡q wØZxq Aa¨vq 8 wU wkLbdj †`Iqv Av‡Q| Gi g‡a¨ ỳÕwU wkLbdj 

n‡jv :  

(7) cÖK…wZ‡Z msNwUZ ev Í̄e NUbv imvq‡bi „̀wó‡Z we‡køl‡Y AvMÖn cÖ`k©b Ki‡Z cvi‡e Ges  

(8) ivmvqwbK `ªe¨ I _v‡g©vwgUvi mwVKfv‡e e¨envi Ki‡Z cvi‡e|  

imvq‡bi wewfbœ AbymÜvbg~jK KvR †_‡K wkÿv_x©iv DcwiD³ wkLbdj ỳÕwU AR©b Ki‡e| evwK 6wU wkLbdj‡K G 

Aa¨v‡qi welqe ‧̄ covi gva¨‡g mivmwi AR©b Kiv hv‡e| GB 6wU wkLbdj‡K cybwe©b¨¯Í K‡i 7wU wkLbdj Kiv 

n‡q‡Q| Gici cy‡iv BDwb‡Ui wkLbdj I welqe ‧̄‡K eÈb Kiv n‡q‡Q KvwiKzjv‡g wØZxq Aa¨v‡qi Rb¨ 12wU wcwiqW 

Av‡Q| cÖwZ wcwiq‡Wi Rb¨ wkLbdj, welqe ‧̄, wkLb-†kLv‡bv c×wZ Ges cÖ‡qvRbxq DcKiY wba©viY Kiv  n‡q‡Q| 

GB GKK cwiKíbv •Zwi Kivi ci GKRb wkÿ‡Ki Kv‡Q cwi®‥vi n‡q hv‡e †h, GB GKK ev Aa¨vqwU cov‡bvi gva¨‡g 

wkÿv_x©iv Kx wkLb AR©b Ki‡e, †Kv‡bv wkLbdj AR©b Kiv‡bvi Rb¨ wkÿv_x©‡`i †Kv‡bv welqe ‧̄ cov‡eb, Kxfv‡e wZwb 

wkLb-†kLv‡bv Kvh©µg cwiPvjbv Ki‡eb, Kx DcKiY `iKvi n‡e G‡Z Ges Kxfv‡e wZwb wkÿv_x©‡`i wkLb g~j¨vqb 

Ki‡eb| GB GKK cwiKíbvi Ici wfwË K‡i wZwb cÖwZ cv‡Vi Rb¨ cvV cwiKíbv Ki‡eb| 

 

GKK cwiKíbv cÖYq‡Yi avc 

GKK cwiKíbv •Zwi Ki‡Z n‡j KZK¸‡jv avc AbymiY Ki‡Z n‡e| avc¸‡jv wb‡¤œ Av‡jvPbv Kiv n‡jv : 

cÖ_g avc : cvVwfwËK wkLbdj wefvRb  

GB av‡ci cÖ_g ch©v‡q GKRb wkÿK wba©vwiZ Aa¨v‡qi Rb¨ wkÿvµ‡g KqwU cvV mycvwik Kiv n‡q‡Q Zv †`‡L wb‡eb| 

Gici wkLbdj¸‡jv‡K cv‡Vi mv‡_ wgj †i‡L wewfbœ cv‡Vi g‡a¨ wefvRb Ki‡Z n‡e| G‡ÿ‡Î g‡b ivL‡Z n‡e †h, 

GKwU wkLbdj AR©‡bi Rb¨ KL‡bv KL‡bv 2-3wU cvVI jvM‡Z cv‡i| G‡ÿ‡Î wkLbdj‡K wefvRb K‡i wefvwRZ 

wkLbdj wjL‡Z n‡e|  

wØZxq avc : welqe ‧̄ msMVb  

GB av‡c wkLbdj ev wefvwRZ wkLbdj AR©‡bi Rb¨ wkÿvµg Abymv‡i Kx Kx welqe¯‧ `iKvi Zv mbv³ Ki‡Z n‡e| 

GB welqe¯‧ wba©vi‡Yi mgq Aek¨B cÖwZ cv‡Vi mg‡qi w`‡K †Lqvj ivL‡Z n‡e|  

Z…Zxq avc : wkLb-†kLv‡bv †K․kj wba©viY 

GB av‡c wba©vwiZ welqe ‧̄i gva¨‡g wkLbdj AR©‡bi mnvqZv cÖ`v‡bi Rb¨ wkLb †kLv‡bv Kvh©vewji †K․kj wba©viY 

Kiv nq| wkLb-†kLv‡bv †K․kj wba©vi‡Y wkÿK‡K g‡b ivL‡Z n‡e †K․kj¸‡jv †hb MVbev`x G‡cÖv‡Pi nq|  

PZz_© avc : wkLb DcKiY wba©viY 

GB av‡c wkLb- †kLv‡bv Kvh©µ‡g cÖ‡qvRbxq mnvqZv cÖ`vb Kivi Rb¨ cÖ‡qvRbxq wkLb DcKiY mywbw`©ó Ki‡Z n‡e| 

imvqb cvV¨cy¯ÍK †_‡K A‡bKLvwb †evSv hv‡e cvV cwiPvjbvq Kx Kx DcKiY `iKvi n‡e| Gi mv‡_ wkLb-†kLv‡bv 

†K․kj we‡ePbv K‡i cÖ‡qvRbxq wkLb DcKiY I Zv‡`i msL¨v wba©viY Kiv `iKvi|  

cÂg avc : g~j¨vqb †K․kj 

GB av‡c g~jZ Kx ai‡bi g~j¨vqb †K․k‡ji gva¨‡g wba©vwiZ wkLbdj AwR©Z n‡e Zv mywbw`©ó Ki‡Z n‡e| 
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lô avc : we‡kl wb‡`©kbv 

GB av‡c cÖ‡qvRbxq gšÍe¨ wj‡L ivL‡Z n‡e| †hgb, DcKi‡Yi Rb¨ cÖ‡qvRbxq e¨e¯ v ev cÖ¯‧wZ; g~j¨vqb c×wZi Rb¨ 

c~e© cÖ¯‧wZ wKsev †Kvb ai‡bi wkLb-†kLv‡bv †K․kj ev¯Íevq‡bi Rb¨ cÖ‡qvRbxq †Kv‡bv wb‡ ©̀kbv _vK‡e| 

GKK cwiKíbvi bgybv 

 

welq   : imvqb   †kÖwY   : beg  

GKK   : 02   GK‡Ki bvg  :  c`v‡_©i MVb 

cvVmsL¨v   :  07 wU   cÖwZ cv‡Vi mgq  : 50 wgwbU 

mgqKvj   : †deªæqvwi-gvP©.... 

 

ZvwiL wkLbdj welqe ‧̄ wkLb-†kLv‡bv 

†K․kj/ c×wZ 

wkLb-†kLv‡bv 

DcKiY 

g~j¨vqb wcwiqW 

msL¨v 

11/2 I 

13/2 

1| KYvi MwZZ‡Ë¡i 

¯^xKv‡h©i mvnv‡h¨ 

c`v‡_©i †f․Z Ae¯ v 

e¨vL¨v Ki‡Z cvi‡e 

c`v‡_©i †f․Z 

Ae¯ v, KYvi 

MwZZË¡ 

wkÿv_x©i GKK 

KvR, `jMZ 

Av‡jvPbv, 

cÖ‡kœvËi, wcIB 

†cwÝj, cv_‡ii 

UzKiv, cvwb, cvwbi 

Møvm, †ejyb, wmwiÄ 

mswÿß cÖkœ  

2wU 

15/2 

2| MwZZ‡Ë¡i mvnv‡h¨ 

e¨vcb I wbtmi‡Yi 

e¨vL¨v Ki‡Z cvi‡e| 

3| ZvcgvÎv e„w×‡Z 

e¨vcb nvi e„w× 

cixÿvi gva¨‡g 

†`Lv‡Z cvi‡e| 

KYvi 

MwZZË¡, 

e¨vcb 

wcIB/cixÿY, 

Av‡jvPbv 

Zij bxj, Wªcvi, 

Kv‡Pi Møvm, cvÐv 

cvwb, Mig cvwb, 

cUvwkqvg 

cvig¨v½v‡bU 

ùwUK 

ch©‡eÿY 1wU 

18/2 KYvi 

MwZZË¡, 

wbtmiY 

wcIB, 

Av‡jvPbv 

wnwjqvg M¨vmc~Y© 

†ejyb, 

gvwëwgwWqv, 

Kw¤úDUvi 

ch©‡eÿY, 

mswÿß cÖkœ 

1wU 

20/2 

I 22/2 

4| KwVb c`v‡_©i 

Mjb I Zij c`v‡_©i 

ùzUb cÖwµqv eY©bv 

Ki‡Z cvi‡e| 

5| KwVb c`v‡_©i 

Mjb I Zij c`v‡_©i 

ùzUb cÖwµqv cixÿvi 

gva¨‡g †`Lv‡Z 

cvi‡e| 

6| †f․Z Ae¯ v I 

Zv‡ci g‡a¨ m¤úK© 

e¨vL¨v Ki‡Z cvi‡e| 

†gv‡gi R¦jb 

I c`v‡_©i 

wZb Ae¯ v, 

c`v‡_©i Mjb 

I ùzUb 

cixÿY, 

Av‡jvPbv 

†gvgevwZ, KvPbj, 

Mjb wUDe, 

_v‡g©vwgUvi, 

weKvi, cvwb, 

w¯úwiU j¨v¤ú 

ch©‡eÿY, 

mswÿß cÖkœ 

2 wU 

25/2 7| KwVb c`v‡_©i  

EaŸ©cvZb cÖwµqv 

cixÿvi gva¨‡g 

†`Lv‡Z cvi‡e| 

EaŸ©cvZb wcIB, 

Av‡jvPbv 

b¨vc_vwjb, weKvi, 

j¨v¤ú 

ch©‡eÿY, 

mswÿß cÖkœ 

1 
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mvgvwRK MVbev` Abymv‡i ZË¡xq cvV cwiKíbv cÖYqb  

GKwU cvV‡K djcÖm~ Ki‡Z n‡j wkÿK‡K cÖ_‡gB GKwU mywbw`©ó iƒc‡iLv ev cwiKíbv K‡i wb‡Z nq H cvVwU‡K wb‡q| 

Avgiv B‡Zvg‡a¨B †`‡LwQ GKwU Aa¨vq ev cvV GKK‡K K‡qKwU cv‡V wefvRb K‡i wkÿK‡K GKK cwiKíbv Ki‡Z 

nq| GKK cwiKíbvi cÖwZwU cvV‡K a‡i GK GKwU cvV cwiKíbv Ki‡eb wkÿK| GKwU cv‡Vi GB cwiKíbvq _v‡K, 

wkÿv_x©iv H cv‡Vi ga¨ w`‡q †Kv‡bv wkLbdj AR©b Ki‡e, wkLbdj AR©‡bi Rb¨ KZUzKz welqe ‧̄ Dc¯ vwcZ n‡e, 

wkÿv_x©iv Kxfv‡e †kÖwYKv‡R AskMÖnY Ki‡e, wkÿ‡Ki f~wgKv Kx _vK‡e, KZ mgq a‡i †kÖwY Kvh©µg Pj‡e, Kx 

DcKiY e¨eüZ n‡e Kxfv‡e wkÿv_x©‡`i AwR©Z wkLb g~~j¨vqb Kiv n‡e BZ¨vw`| A_©vr GKwU cvV cwiKíbv n‡jv wbw ©̀ó 

†kÖwY‡Z wbw ©̀ó mg‡qi g‡a¨ wbw ©̀ó wkLbdj AR©‡bi Rb¨ cvV cwiPvjbv Kivi we Í̄vwiZ GKwU wjwLZ iƒc‡iLv|  

cvV cwiKíbvi Dcv`vb  

Avgiv cvV cwiKíbvi dig¨vU ev QKwU‡Z †`L‡Z cvw”Q GwU‡K †ek K‡qKwU Dcv`vb ev As‡k fvM Kiv hvq| wb‡P cvV 

cwiKíbvi Dcv`vb m¤ú‡K© ms‡ÿ‡c Av‡jvPbv Kiv n‡jv 
 

cvV cwiwPwZg~jK Z_¨ : cvV cwiKíbvi cÖ_‡g _vK‡e cwiwPwZg~jK Z_¨mg~n| G‡Z cÖwZôv‡bi bvg, wkÿ‡Ki bvg,  

welq, †kÖwY, †kÖwY‡Z wkÿv_x©i msL¨v, mgq I ZvwiL D‡jøL Ki‡Z nq| 
 

†cÖlYvmÂvi/wkÿv_©x‡`i cÖ¯‧ZKiY/Iwi‡q‡›Ukb : cwiwPwZg~jK Z‡_¨i c‡iB †hwU `iKvi Zv n‡jv GKRb wkÿK 

Kxfv‡e wkÿv_x©‡`i †kÖwY cv‡Vi Rb¨ cÖ¯‧Z Ki‡eb| A_©vr wkÿK G As‡k D‡jøL Ki‡eb wZwb Kxfv‡e wkÿv_x©‡`i 

g‡bv‡hvM cv‡Vi w`‡K wb‡q Avm‡eb| wkÿv_x©‡`i cv‡V cÖ¯‧Z Kivi Rb¨ cvVmswkøó †Kv‡bv NUbv, e¯‧, g‡Wj BZ¨vw` 

Dc¯ vcb Ki‡Z cv‡ib| 
 

wkLbdj : cvV cwiKíbvi G As‡k AvPiwYK D‡Ïk¨ A_ev wkLbdj D‡jøL Ki‡Z n‡e| Avgv‡`i wkÿvµg Ges 

cvV¨cy¯Í‡K eZ©gv‡b wkLbdj wba©viY Kiv Av‡Q| cÖ‡qvR‡b GKwU wba©vwiZ wkLbdj‡K wefvRb K‡i GKvwaK wkLbdj 

wjL‡Z nq| wkLbdj mywbw ©̀ó n‡Z nq Ges †kªwYK‡ÿ mivmwi cwigvc‡hvM¨ I ch©‡eÿY‡hvM¨ n‡Z nq| wefvwRZ 

wkLbdj †jLvi mgq Kg©m¤úv`bg~jK wµqvc` (Action Verb) e¨envi Ki‡Z n‡e| †hgbÑ e¨vL¨v Ki‡Z cvi‡e, 

we‡kølY Ki‡e, cÖ‡qvM Ki‡e, eY©bv Ki‡e, D‡jøL Ki‡e, mbv³ Ki‡e, wbiƒcY Ki‡e, Zzjbv Ki‡e BZ¨vw`|  

 

welqe ‧̄ ev aviYv : G As‡k cv‡Vi wkLbdj AR©‡bi Rb¨ cÖ‡qvRbxq welqe ‧̄ ms‡ÿ‡c Dc  ̄vcb Ki‡Z nq| KLbI 

KLbI GKwU wkLbdj AR©‡bi Rb¨ GKwU aviYv ev welq AšÍf©y³ Ki‡Z n‡Z cv‡i, Avevi KLbI GKvwaK aviYvI 

AšÍf©y³ Ki‡Z n‡Z cv‡i|  
 

wkLb-†kLv‡bv c×wZ I †K․kj Ges DcKiY : wkÿv_x©‡`i cv‡V AvMÖnx, g‡bv‡hvMx Ges mwµq K‡i †Zvjvi Rb¨ 

Dc‡hvMx wkLb-†kLv‡bv c×wZ I †K․kj D‡jøL Ki‡Z nq G As‡k| GLv‡b g‡b ivL‡Z n‡e GB c×wZ I †K․kj¸‡jv 

n‡Z n‡e MVbev`wfwËK c×wZ I †K․kj| G c×wZ I †K․kj wbe©vP‡b Aek¨B wPšÍv Ki‡Z n‡e Gi Øviv wkÿv_x© 

wba©vwiZ wkLbdj AR©b Ki‡e wK bv| wbe©vwPZ c×wZ I †K․kj AbymiY K‡i cv‡Vi welqe ‧̄ mnR I †evaMg¨fv‡e 

K‡i Dc  ̄vc‡bi j‡ÿ¨ †hme DcKiY e¨envi Kiv n‡e Zvi GKwU ZvwjKvI GLv‡b _vK‡e| †hgb Kg©cÎ, PvU©, 

g‡Wj, ivmvqwbK ª̀e¨ BZ¨vw`| 
 

wkÿv_x©i KvR : †h †Kv‡bv cvV cwiKíbvq wkLb-†kLv‡bv Kvh©vewj Kxfv‡e ev Í̄evqb Kiv n‡e Zvi mswÿß GKwU weeiY 

_v‡K| Avgiv imvq‡bi cvV cwiKíbvq GwU‡K `yBwU fv‡M fvM K‡iwQ| cÖ_gwU n‡jv wkÿv_x©i KvR| MVbev`x 

wkLbZ‡Ë¡ wkÿv_x©i wkL‡bi `vwqZ¡ wkÿv_x©i wb‡RiB| ZvB imvqb wkLb-†kLv‡bv Kv‡R wkÿv_x©‡KB †ewk f~wgKv ivL‡Z 

n‡e; A_©vr wkLb-†kLv‡bv n‡e wkÿv_x©‡Kw› ª̀K| wkÿv_x© hw` wkLb cÖwµqvq g~j f~wgKv †bq Zvn‡jB Zvi wkLb djcÖm~ 

n‡e| cvV cwiKíbvi As‡k _vK‡e wkÿv_x© Kx Kv‡R Ask †b‡e Zvi mswÿß eY©bv (wkÿv_x© †Rvovq ev `‡j Av‡jvPbv 

Ki‡Z cv‡i, wb‡R wb‡R wPšÍv K‡i †Kv‡bv KvR Ki‡Z cv‡i, wkÿv_x©‡`i AbymÜvbg~jK Kv‡R Ask wb‡Z †`Iqv †h‡Z 

cv‡i †hLv‡b wkÿv_x© wb‡R ïay nv‡Z Kj‡g KvRB Ki‡e bv, eis KvR †_‡K weÁv‡bi aviYv MV‡bI mwµq f~wgKv MÖnY 

Ki‡e|  
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wkÿ‡Ki KvR : cvV cwiKíbvi G As‡k _v‡K wkLb-†kLv‡bv Kvh©vewj ev Í̄evq‡b wkÿ‡Ki Kx f~wgKv _vK‡e| Avgv‡`i 

Aek¨B GLv‡b †Lqvj ivL‡Z n‡e †h, MVbev`x wkLb-†kLv‡bv G‡cÖv‡P wkÿ‡Ki f~wgKv n‡e mnvqZvKvixi 

(Facilitator), †Kv‡bvfv‡eB Áv‡bi mÂvjbKvixi (Tranmitter) bq| A_©vr wkÿK wkÿv_x©‡`i mKj aviYv wb‡R 

†_‡K e¨vL¨v K‡i wkwL‡q †`‡eb bv, wZwb ïay wkÿv_x©‡`i MvBW ev wb‡`©kbv †`‡eb weÁv‡bi mwVK aviYv MV‡bi Rb¨| 

wkÿv_x©iv †h †h Kv‡R Ask †b‡e wkÿK †m¸‡jvi wb‡ ©̀kbv †`‡eb Ges Kv‡Ri gva¨‡g wba©vwiZ wkLbdj AR©‡bi Rb¨ 

cÖ‡qvRbxq aviYv, `ÿZv wKsev `„wófw½ MVb Ki‡Z wkÿv_x©‡`i mnvqZv Ki‡eb| 
 

g~j¨vqb I mvi-ms‡ÿc : cvV PjvPvjxb I we‡kl K‡i cv‡Vi †klvs‡k cvV †_‡K wkÿv_x©iv KZUzKz Ávb, `ÿZv I 

`„wófw½ AR©b Ki‡Z †c‡i‡Q Zv hvPvB Kiv nq| GRb¨ cv‡Vi wkLbd‡ji mv‡_ wgj †i‡L cÖkœ ev Afxÿv e¨envi Kivi 

gva¨‡g hvPvB Ki‡Z nq| cvV cwiKíbvq wkÿK‡K D‡jøL Ki‡Z nq wZwb †Kv‡bv †K․kj Aej¤^b K‡i wkÿv_x©i wkLb 

hvPvB Ki‡eb I wdWe¨vK †`‡eb Ges Gi Rb¨ †Kvb ai‡bi cÖkœ Ki‡eb| wkÿv_x©‡`i wkLb g~j¨vqb †k‡l wkÿv_x©‡`i 

mnvqZvq wkÿK cv‡Vi Av‡jvwPZ welqmg~‡ni mvi-ms‡ÿc Dc¯ vcb Ki‡eb| 
 

evwoi KvR : cvV cwiKíbvq wkÿK D‡jøL Ki‡eb cvV †k‡l wZwb welqe ‧̄ m¤úwK©Z Áv‡bi e„w× I weKv‡ki Rb¨ Kx 

ai‡bi wPšÍvg~jK KvR  evwo‡Z m¤úbœ Kivi Rb¨ ej‡eb|  

cvV cwiKíbv •Zwii (ZË¡xq I e¨envwiK) KvVv‡gv QK c‡ii c„ôvq †`Iqv n‡jv| 

imvq‡bi cvV cwiKíbv cÖYq‡b we‡eP¨ welq  

imvq‡bi GKwU cvV cwiKíbv cÖYq‡bi †ÿ‡Î †ekwKQz welq we‡ePbvq †i‡L AMÖmi n‡Z nq| wb‡P G we‡eP¨¸‡jv 

ms‡ÿ‡c Dc  ̄vcb Kiv n‡jv| 
 

K. eyw×e„wËK, g‡bv‡ckxR I Av‡ewMK wkL‡bi mg¤̂q : Avgiv wkÿvµg I cvV¨cy¯Í‡K †`‡LwQ GKwU Aa¨v‡q eyw×e„wËK, 

g‡bv‡ckxR I Av‡ewMK G wZb ai‡bi wkL‡bi Rb¨B wkLbdj i‡q‡Q| cvVcwiKíbv cÖYq‡bi mgq eyw×e„Ëxq 

wkLbd‡ji mv‡_ mswkøó I m¤úwK©Z g‡bv‡ckxR I Av‡eMxq †ÿ‡Îi wkLbdj‡K mgwš̂Z K‡i cvV cwiKíbv cÖYqb 

Ki‡Z n‡e| A_©vr wkÿK Ggbfv‡e welqe¯‧ I wkLb-†kLv‡bv Kvh©vewj wbe©vPb Ki‡eb hv‡Z GKBmv‡_ I 

mgwš̂Zfv‡e wkÿv_x© wZb ai‡bi wkLb AR©b Ki‡Z cv‡i|  

L. nv‡Z Kj‡g Kv‡Ri gva¨‡g wkÿv : wkÿv_x© weÁv‡bi Ávb, `ÿZv, „̀wófw½ I g~j¨‡eva me‡P‡q fv‡jvfv‡e †k‡L 

AbymÜvbg~jK KvR m¤úv`‡bi gva¨‡g| imvqb cvV¨cy¯Í‡K wkÿv_x©‡`i Rb¨ A‡bK nv‡Z Kj‡g KvR, AbymÜvbg~jK 

KvR, cÖ‡R± BZ¨vw` mwbœ‡ewkZ Kiv n‡q‡Q| cvV cwiKíbvq wkÿv_x©‡`i KZ…©K nv‡Z Kj‡g KvR m¤úv`‡bi m~‡hvM 

ivL‡Z n‡e|  

M. •`bw›`b Rxe‡bi mv‡_ weÁv‡bi †hvMm~Î/m¤úK© ¯ vcb : weÁvb cÖK…wZ I cÖK…wZ‡Z NUv NUbvewj m¤úwK©Z Ávb| 

Avgiv weÁv‡bi Áv‡bi mvnv‡h¨ cÖK…wZ I cÖK…wZ‡Z NU‡Z _vKv NUbv‡K †hgb eyS‡Z cvwi †Zgwb weÁv‡bi Ávb‡K 

Kv‡R jvwM‡q Avgiv Avgv‡`i Rxeb‡K mnR I DbœZgv‡bi Ki‡Z cvwi| wkÿv_x©‡`i cv‡Vi wel‡qi cÖwZ AvK…ó 

Kivi Rb¨ cv‡Vi ïiæ‡ZB cv‡Vi welqe ‧̄ mswkøó wkÿv_x©‡`i cwiwPZ †Kv‡bv NUbvi •eÁvwbK e¨vL¨v ev wkÿv_x©‡`i 

•`bw›`b Rxe‡b weÁv‡bi †Kv‡bv e¨envi Dc¯ vcb Kivi gva¨‡g cv‡Vi m~Pbv Kiv fv‡jv| GKBfv‡e, wkÿv_x©iv bZzb 

†Kv‡bv Ávb AR©b Kivi †ÿ‡Î Gi mv‡_ wkÿv_x©‡`i cwiwPZ †Kv‡bv NUbvi •eÁvwbK e¨vL¨v ev wkÿv_x©‡`i •`bw›`b 

Rxe‡b weÁv‡bi †Kv‡bv e¨envi‡K hy³ Kiv `iKvi| G‡Z wkÿv_x©iv Zv‡`i beMwVZ aviYv‡K cvKv‡cv³ Kivi 

my‡hvM cv‡e| 

N. mvgvwRK MVbev` wfwËK cvV cwiPvjbv : Avcbviv †R‡b‡Qb †h, mvgvwRK MVbev` AbymiY K‡i eZ©gv‡b imvqb 

Z_v weÁvb wkLb-†kLv‡bv Kvh©vewj cwiPvjbv Kivi K_v ejv nq| mvgvwRK MVbev‡` wkÿv_x©i wkL‡bi `vwqZ¡ 

wkÿv_x©i wb‡RiB| ZvB imvqb wkLb-†kLv‡bv Kv‡R wkÿv_x©‡KB †ewk f~wgKv w`‡Z n‡e; A_©vr wkLb-†kLv‡bv n‡e 

wkÿv_x©‡Kw› ª̀K|  G G‡cÖv‡P wkÿ‡Ki f~wgKv n‡e mnvqZvKvixi (Facilitator), †Kv‡bvfv‡eB Áv‡bi mÂvjbKvixi 

(Tranmitter) bq| A_©vr wkÿK wkÿv_x©‡`i mKj aviYv wb‡R †_‡K e¨vL¨v K‡i wkwL‡q †`‡eb bv, wZwb ïay 

wkÿv_x©‡`i MvBW ev wb‡ ©̀kbv †`‡eb weÁv‡bi mwVK aviYv MV‡bi Rb¨| wkÿv_x©iv †h †h Kv‡R Ask †b‡e wkÿK 

†m¸‡jvi wb‡ ©̀kbv †`‡eb Ges Kv‡Ri gva¨‡g wba©vwiZ wkLbdj AR©‡bi Rb¨ cÖ‡qvRbxq aviYv, `ÿZv wKsev 

`„wófw½ MVb Ki‡Z wkÿv_x©‡`i mnvqZv Ki‡eb| GKK, †Rvovq Ges `jMZ Kv‡Ri gva¨‡g cv‡Vi welq m¤ú‡K© 

wkÿv_x©‡`i we`¨gvb ev c~e©-aviYv I AwfÁZvi Ici wfwË K‡i Zv‡`i aviYv cybM©V‡bi my‡hvM w`‡Z n‡e|  
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bgybv : cvV cwiKíbvi KvVv‡gv (ZË¡xq) 

 

we`¨vj‡qi bvg : 

†kÖwY :  

†gvU wkÿv_x© : 

wkÿ‡Ki bvg : 

welq : imvqb 

Aa¨v‡qi bvg : 

cvV wk‡ivbvg :  

mgq I ZvwiL :                                                                                     

†cÖlYvmÂvi/wkÿv_©x‡`i cÖ¯‧ZKiY/Iwi‡q‡›Ukb : 

 

wkLbdj welqe ‧̄/aviYv mgq wkLb-†kLv‡bv 

†K․kj I DcKiY 

wkÿv_©xi KvR wkÿ‡Ki mnvqK 

f~wgKv 

1|  

 

 

 

 

 

    

2| 

 

 

 

 

 

    

g~j¨vqb I cybiv‡jvPbv (g~j¨vqb †K․kj I bgybv cÖkœ) : 

evwoi KvR :        
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bgybv cvV cwiKíbv 

wb‡P mßg †kÖwYi wkÿK wkÿvµg mnvwqKv †_‡K GKwU bgybv cvV cwiKíbv †`Iqv n‡jv| GB bgybv AbymiY K‡iI cvV cwiKíbv Kiv †h‡Z cv‡i|  

lô Aa¨vq: c`v‡_©©i MVb                                                                         cvV-4: cigvYy I AYy    mgq : 50 wgwbU 

wkLbdj wkLb-‡kLv‡bv Kvh©µg wkLb hvPvB wkÿv DcKiY 

AYy I cigvYyi g‡a¨ cv_©K¨ Ki‡Z 

cvi‡e| 

 

 

 

cvV cÖ¯‧wZ                                    mgq: 05 wgwbU 

 †g․wjK c`v‡_©i ÿz`ªZg KYv‡K Kx e‡j? 

 †h․wMK c`v‡_©i ÿz ª̀Zg KYv‡K Kx e‡j? 

 c`v‡_©i AYy †Kvb ÿz`ªZg KYv Øviv MwVZ? 

 

cvV Dc  ̄vcb                                           mgq: 15 wgwbU 

 gvwUi •Zwi ej ev †Mvj Avjy‡K is K‡i wfbœ wfbœ cigvYyi g‡Wj •Zwi 

K‡i GKB †g․‡ji cigvYyi AvKvi GKB iKg I wfbœ wfbœ †g․‡ji 

cigvYyi AvKvi wfbœ wfbœ †mB m¤ú‡K© aviYv cÖ`vb|  

 cigvYy g‡Wj‡K KvwV w`‡q hy³ K‡i AYyi g‡Wj •Zwi I Dc  ̄vcb|  

 

GKK KvR                               mgq: 20 wgwbU 

 cÖ‡Z¨K wkÿv_x© nvB‡Wªv‡Rb, Aw·‡Rb I cvwbi AYyi g‡Wj •Zwi K‡i 

Dc¯ vcb Ki‡e| 

 Dc¯ vwcZ g‡Wj¸‡jv ch©‡eÿY Ges wdWe¨v‡Ki gva¨‡g aviYv my`„p Kiv 

n‡e|  

 

cÖkœ:           mgq: 05 wgwbU 

 

 †h․‡Mi AYy Kxfv‡e •Zwi 

nq? 

 †g․wjK c`v‡_©i AYy‡K 

fvO‡j Kx †mB c`v‡_©i 

•ewkó¨ _v‡K? 

 †h․wMK c`v‡_©i AYy‡K 

fvO‡j wK †mB c`v‡_©i 

•ewkó¨ _v‡K? 

 †h․‡Mi AYy Kxfv‡e m„wó 

nq? 

wPšÍbg~jK cÖkœ:  mgq: 05 wgwbU 

 

wewfbœ †g․wjK c`v‡_©i cigvYyi 

AvKvi mgvb n‡e wK? DË‡ii 

c‡ÿ hyw³ `vI| 

 cigvYy I AYyi g‡Wj 

 wfbœ wfbœ is Kiv †Mvj Avjy ev gvwU 

w`‡q •Zwi †QvU †QvU ej, KvwV 

 

 

 

 

 

 

Ab¨vb¨ we‡eP¨ welq:  wkÿ‡Ki AvZ¥-cÖwZdjb: 

 

 

cvV¨cy¯Í‡K cvV 4 I 5: 

cigvYy I AYy- GKwU 

wk‡ivbv‡g `yÕwU cvV AšÍf©y³| 

cwiKíbvi ïiæ‡Z cvV¸‡jv 

wefvRb Kiv n‡q‡Q| 

wefvwRZ cvV-4: cigvYy I 

AYyi aviYv, cvV-5: cigvYy 

I AYyi g‡Wj •Zwi|  
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O. Kvh©Ki MvVwbK g~j¨vqb : wkLbd‡ji Pvwn`v Abymv‡i mgMÖ cvV Ry‡o eyw×e„wËK †ÿ‡Îi me¸‡jv Dc‡ÿÎ A_©vr Ávb 

†_‡K D”PZi `ÿZv ch©šÍ me ai‡bi cÖkœ e¨envi Kiv Avek¨K| wkÿv_©xi KvR g~j¨vqb Ki‡Z n‡e Ges Kv‡Ri 

Dci wbqwgZ wdWe¨vK I wkLb mnvqZv w`‡Z n‡e| cv‡Vi †k‡l wkÿK mgvwß e³e¨ †`‡eb hv‡Z _vK‡Z cv‡i 

cv‡Vi me‡P‡q ¸iyZ¡c~Y© Ask, G †_‡K Kx †kLv n‡jv, GwU Kxfv‡e cieZx© cv‡V mvnvh¨ Ki‡e wKsev †Kv‡bv we‡kl 

Kv‡Ri wb‡ ©̀kbv BZ¨vw`| mgMÖ cvV cwiKíbv Z_v Kvh©µ‡gi g‡a¨ avivevwnKZv I m½wZ eRvq ivL‡Z n‡e|  

P. wkL‡b mvg¨ : GKwU †kÖwY‡Z wewfbœ wkLb Pvwn`v I wkLb mvg‡_©¨i (different abilities) wkÿv_©x _v‡K| ZvB 

†kªwYi mKj wkÿv_x©i †kLvi mv‡g¨i cÖwZ jÿ †i‡L cvV cwiKíbv cÖYqb Ki‡Z n‡e| 

 

4.2 imvq‡b AbymÜvbg~jK Kv‡Ri cvV cwiKíbv I †ckvMZ wkLb : †jmb ÷vwW I 

cÖwZdjbg~jK Abykxjb 

imvq‡bi ZË¡xq As‡ki g‡Zv e¨envwiK KvR myôzfv‡e m¤úbœ Kivi Rb¨ cvV cwiKíbv Kiv cÖ‡qvRb| wb‡P GiKg GKwU 

cwiKíbvi dig¨vU †`Iqv n‡jv : 

AbymÜvbg~jK Kv‡Ri cvV cwiKíbv KvVv‡gv 

†kÖYx :                                        welq :                                   Aa¨vq :                             mgq : 

wkLbdj :  

AbymÜvbg~jK mgm¨v/cÖkœ : 

 

wkLb †kLv‡bv Kvh©µg 

1. c~e©Ávb hvPvB/cÖ¯‧ZKiY : 

2. cwiKíbv cÖYqb : 

cwiKíbv : 

cÖ‡qvRbxq DcKiY : 

mZK©Zv : 

3. cwiKíbv ev Í̄evqb/Z_¨msMÖn :  

(cwiKíbv Abyhvqx) 

4. Z_¨ we‡kølY †K․kj : 

5. wm×všÍ : 

6. g~j¨vqb : cwiKíbv cÖYq‡bi `ÿZv I wewfbœ gvb`Ð 
 

PCK (Pedagogical Content Knowledge)-Gi aviYv 

GKRb wkÿK‡K cv‡Vi welqe¯‧ m¤ú‡K© ch©vß Ávb (Content Knowledge) ivL‡Z nq| GKB mv‡_ cv‡Vi 

welqe ‧̄‡K wkÿv_x©‡`i Kv‡Q Dc¯ vc‡bi Kjv-†K․kj m¤úwK©Z Ávb I `ÿZv (Pedagogy) AvqË Kivi cÖ‡qvRb| 

Avgiv cvV cwiKíbv Kivi †ÿ‡Î jÿ K‡iwQ †h GKwU cvV‡K djcÖm~ Kivi Rb¨ wkÿK‡K H cv‡Vi welqe ‧̄ Ges 

Dc¯ vcb Kjv‡K․kj-G ỳBwUi g‡a¨ wbweo mgš^q Ki‡Z nq| Avgv‡`i GLbKvi Av‡jvP¨ welq g~jZ GB mgš^q‡K wb‡q|  

Pedagogical Content Knowledge (PCK) eZ©gv‡b AZ¨šÍ RbwcÖq GKwU aviYv| †h †Kv‡bv welqe ‧̄‡K 

wkÿv_x©‡`i wbKU †evaMg¨ K‡i Zzj‡Z wkÿK wewfbœ wkÿY c×wZ Aej¤^b K‡i _v‡Kb| me©cÖ_g Lee S Shulman 

1986 mv‡j wbw ©̀ó welqe ‧̄‡K mywbw`©ó pedagogy e¨env‡ii gva¨‡g wkÿv_x©‡`i wbKU Dc¯ vc‡bi †cQ‡b wkÿ‡Ki †h 

wPšÍv ev hyw³¸‡jv KvR K‡i †m¸‡jv‡K Zz‡j ai‡Z pedagogical content knowledge aviYvwUi AeZviYv K‡ib|  
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Avcbviv cÖ‡Z¨‡K imvqb wel‡q mg¨K Ávb AR©b K‡i‡Qb †hwU‡K Avgiv Content Knowledge e‡j _vwK| Avevi 

Avcbviv we GW Kvh©µ‡g wkLb-†kLv‡bvi wewfbœ c×wZ I G‡`i mv‡_ mswkøó A‡bK wKQz †R‡b‡Qb Ges Av‡iv 

Rvb‡eb| mvaviYfv‡e Avgiv G ai‡bi Ávb‡K ewj pedagogical knowledge| Avcwb hLb cÖvKwUm wUwPs Ges 

cieZx©‡Z we`¨vj‡q wkLb-†kLv‡bv cwiPvjbv Ki‡eb ZLb Avcwb imvq‡bi GKwU aviYv (aiæb, cigvYyi MVb) 

†kLv‡bvi Rb¨ wbw`©ó GKwU wkÿYc×wZ e¨envi Ki‡eb| H wkÿYc×wZwU Lye djcÖm~ g‡b bv n‡j cieZx© K¬v‡m Avcwb 

Ab¨ GKwU c×wZ e¨envi Ki‡eb| Gfv‡e GK mgq Avcwb ey‡S hv‡eb cigvYyi MVb cov‡bvi Rb¨ †Kv‡bv wkLb-

†kLv‡bv c×wZwU me‡P‡q Kvh©Ki I †Kb GwU Kvh©Ki| Gfv‡e wbw`©ó GKwU welqe ‧̄‡K wkÿv_x©‡`i wbKU me‡P‡q †ewk 

†evaMg¨ K‡i Zzj‡Z †Kv‡bv wkLb-†kLv‡bv c×wZwU me‡P‡q †ewk Kvh©Ki, mg‡qi mv‡_ AwfÁZv AR©‡bi gva¨‡g 

GKRb wkÿK †m welqwU fv‡jvfv‡e Dcjwä Ki‡Z cv‡ib| GKRb wkÿK Zvi AwfÁZvi Av‡jv‡K imvq‡bi wewfbœ 

welq cov‡bvi Rb¨ wfbœ wfbœ wkLb-†kLv‡bv c×wZ e¨envi Ki‡eb| D`vniY¯^iƒc, Òcwi‡ek `~l‡Yi KviYÓÑ G 

welqwU‡K wkÿv_©x‡`i me‡P‡q fv‡jvfv‡e †evSv‡Z GKRb wkÿK AbymÜvbg~jK KvR e¨envi K‡ib wKš‧ Ôcwi‡ek `~lY 

†iv‡a Avgv‡`i KiYxqÕ G welqwU wkLb-†kLv‡bvi Rb¨ AbymÜv‡bi cwie‡Z© gvBÛ g¨vwcs e¨envi Ki‡jb|   

†Kv‡bv wkÿ‡Ki Kv‡Q hw` Rvb‡Z PvIqv nq Ô†KbÕ 

wZwb GKwU wbw`©ó welqe ‧̄i (content) Rb¨ wbw ©̀ó 

c×wZ (pedagogy) cÖ‡qvM Ki‡jb wKsev ỳÕwU 

welqe ‧̄i Rb¨ †Kv‡bv ỳÕwU wfbœ wkÿY c×wZ evQvB 

Ki‡jb, Gi DË‡i wkÿ‡Ki †h wPšÍv ev hyw³i cÖKvk 

NU‡e Zvi DrmB n‡”Q wkÿ‡Ki PCK| mnRfv‡e 

ejv hvq †h, †Kv‡bv wbw`©ó welqe ‧̄ ev aviYv cov‡bvi 

Rb¨ †Kv‡bv wbw ©̀ó wkLb-†kLv‡bv c×wZwU  †ewk 

Kvh©Ki †m m¤úwK©Z Ávb n‡”Q PCK|  GKwU welq 

g‡b ivL‡Z n‡e GKwU wbw`©ó welqe ‧̄ (aiæb, 

cigvYyi MVb) djcÖm~fv‡e Dc¯ vc‡bi Rb¨ 

G‡KKRb wkÿK G‡KK wkLb-†kLv‡bv c×wZ 

e¨envi Ki‡Z cv‡ib| A_©vr cÖ‡Z¨K wkÿ‡Ki PCK 

Avjv`v Ges unique wKš‧ GwU wbtm‡›`‡n cÖ‡Z¨K 

wkÿ‡Ki †ckvMZ Ávb ev `ÿZvi cwiPvqK|  

wPÎ 4.1 : PCK Dcv`vb 

weÁvb wkÿK‡`i PCK-Gi Dcv`vb (PCK Components)  

wkÿK‡`i PCK Kxfv‡e weKwkZ nq, †Kv‡bv †Kv‡bv Dcv`vb G‡K cÖfvweZ K‡i, Kxfv‡e Gi Dbœqb mvab  

Kiv hvq, Gme wel‡qi ¯úó aviYv cvIqvi j‡ÿ¨ cÖPzi M‡elYv n‡”Q| wewfbœ M‡elYv †_‡K weÁvb wkÿ‡Ki PCK-Gi 

¸iæZ¡c~Y© cuvPwU Dcv`vb cvIqv hvq| G¸‡jv n‡jv : 

 wkÿvµ‡g wba©vwiZ weÁv‡bi welqe¯‧ m¤ú‡K© Ávb (Knowldege of Science Content ) 

 weÁvb wkLb-†kLv‡bv m¤úwK©Z Ávb (Knowldege of Science Pedagogy)  

 wkLb cwi‡ek m¤ú‡K© Ávb (Knowledge of Learning Environment) 

 wkÿv_©x‡`i m¤ú‡K© Ávb Ges Zviv Kxfv‡e †k‡L †m m¤ú‡K© Ávb (Knowldege of Students and How 

they Learn)  

 weÁvb wkÿ‡Yi mv‡_ cwiwPwZ (Orientation Towards Teaching Science)  

GKRb weÁvb wkÿ‡Ki wb‡Ri PCK MwVZ nq Dc‡iv³ cvuP ai‡bi Áv‡bi mgš̂‡q| GKRb wkÿ‡Ki PCK KZUv 

mg„× GwU wbf©i K‡i Dc‡iv³ cvuP ai‡bi Ávb Ges G Áv‡bi mgš̂q mva‡bi gva¨‡g wkÿY cwiPvjbvi †ÿ‡Î wm×všÍ 

MÖn‡Yi `ÿZvi Dci|  
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imvqb wkÿ‡Ki  †ckvMZ Dbœqb 

wkLb †kLv‡bv Kvh©vewji gv‡bvbœq‡bi Rb¨ wkÿK‡`i †ckvMZ `ÿZvi Dbœqb Acwinvh©| †ckvMZ Dbœqb Kvh©µg ej‡Z 

mvaviYfv‡e †ckvMZ `vwqZ¡ cvjbKvjxb mg‡q/PvKwiKv‡j (Inservice)  †ckvRxexMY †h cÖwkÿY †c‡q _v‡Kb Zv‡K 

†evSv‡bv nq| A‡÷ªwjqv, hy³ivR¨ ev gvwK©b hy³iv‡óª PvKwi‡Z cÖ‡e‡ki c~‡e©B GKRb e¨w³‡K wkÿv welqK wWwMÖ/ 

wW‡cøvgv/ mvwU©wd‡KU AR©b Ki‡Z nq|  

PvKwiKvjxb †ckvMZ Dbœqb Kvh©µg¸‡jv wewfbœ mg‡q wewfbœ †K․kj Aej¤̂‡b AbywôZ n‡q _v‡K| wkÿK‡`i †ckvMZ 

`ÿZv Dbœqb mswkøó mvwnZ¨ ch©v‡jvPbv †_‡K †`Lv hvq, GB †K․kj¸‡jv g~jZ `ywU fv‡M wef³| GKwU n‡jv Top-

Down approach Ges Ab¨wU n‡jv Bottom-Up approach. Top-Down approach n‡jv eûj cÖPwjZ 

†ckvMZ Dbœqb (Professional Development) †cÖvMÖvgmg~n †h¸‡jv wewfbœ cÖwZôvb KZ©…K Av‡qvwRZ n‡q _v‡K | 

Gme Kvh©µ‡g Aí mg‡q A‡bK †ewk Z_¨ cÖ`vb Kiv nq| G‡ÿ‡Î bZyb cÖewZ©Z welq ev cwieZ©b m¤c‡K© aviYv cÖ`vb 

(†hgbÑ m„Rbkxj cÖkœ, bZzb cvV¨eB) ev wkÿK‡`i wbw`©ó `ÿZvi Dbœqb (Kw¤úDUvi `ÿZv, bZzb †Kv‡bv wkLb-

†kLv‡bv †K․kj) BZ¨vw` G cÖwµqvi AšÍfy©³|         

Ab¨w`‡K Bottom-Up approachwU eZ©gv‡b †ckvMZ wkLb ev Professional Learning bv‡g cwiwPZ| GwU GK 

ai‡bi Reflective practice ev cÖwZdjb Abykxjb| wbR Kv‡Ri cÖwZdjb PP©v ev Abykxjb Ggb GKwU †K․kj, hv 

wkÿK‡K Zvi †ckvMZ gvb m¤c‡K© djveZ©b †c‡Z Ges G djveZ©b Abymv‡i †ckvMZ `ÿZv e„w×i my‡hvM †c‡q 

_v‡K| †ckvMZ wkL‡b wkÿK ¯^Zš¿fv‡e wkL‡bi cvkvcvwk mnKg©x‡`i mv‡_ mn‡hvwMZvg~jK cwi‡e‡k †ckvMZ `ÿZv 

e„w× Ki‡Z cv‡ib| G‡ÿ‡Î wkÿKiv g~jZ †ckvMZ wkLb `j (Professional Learning Community) MVb K‡i 

_v‡Kb| †ckvMZ wkLb `‡j wkÿ‡Kiv welqe ‧̄ msµvšÍ mgm¨v, bZzb †Kv‡bv wkLb †kLv‡bv †K․kj cÖ‡qvMRwbZ 

mgm¨vmn wkLb †kLv‡bv Kvh©µ‡gi •`bw›`b mgm¨v mgvav‡bi e¨vcv‡i m‡Pó _v‡Kb| 

cÖwZdjbg~jK ev Abya¨vbg~jK Abykxjb (Reflective Practice) : ¯̂-D‡`¨v‡M wkÿKZv †ckvi gvb Dbœq‡b 

wkÿKiv memg‡qB wKQz bv wKQz K‡i _v‡Kb| †hgb, wkÿKiv GKwU K¬vm cwiPvjbv Kivi mgq Ges K¬vm m¤úbœ Kivi 

ci H K¬v‡mi Dci cÖwZdjb ev AvZ¥-g~j¨vqb K‡i _v‡Kb| GB AvZ¥-g~j¨vqb- Gi D‡Ïk¨ K¬v‡mi fzjÎæwU †ei K‡i 

cieZx©‡Z AviI fv‡jvfv‡e †kÖwY Kvh©µg cwiPvjbv Kiv| wkÿK‡`i G AvZ¥-g~j¨vq‡b wbw ©̀ó cÖwµqv AbymiY Ki‡j 

†ckvMZ Dbœqb gvbm¤§Z nq| wbw`©ó cÖwµqv AbymiY K‡i AvZ¥-g~j¨vqb‡K cÖwZdjbg~jK Abykxjb ev PP©v e‡j|  

wbR Kv‡Ri cÖwZdjb PP©v ev Abykxjb Ggb GKwU cÖwµqv, hvi gva¨‡g GKRb wkÿK Zvi wkLb †kLv‡bv `ÿZvi 

cÖ‡qv‡Mi AwfÁZv¸‡jv‡K Av‡jvPbv, mgv‡jvPbv I g~j¨vqb K‡i wkLb-†kLv‡bv Kvh©µ‡gi DrKl© mvab Ki‡Z cv‡ib| 

wkÿ‡Ki  cÖwZdjbg~jK Abykxjb‡K ỳB fv‡M fvM Kiv †h‡Z cv‡i - K‡g©i Ici cÖwZdjb (Reflection on 

action) Ges Kg©Kvjxb/wµqvKvjxb cÖwZdjb (Reflection in action)| K‡g©i Ici cÖwZdjb Gi †ÿ‡Î wkÿ‡Ki 

†kªwY Kvh©µg †kl nIqvi ci Zvi Ici cÖwZdjb Abykxjb Kiv nq Ges djveZ©‡bi wfwË‡Z wkÿK Zvi PP©vq cwieZ©b 

NUv‡Z cv‡ib| wµqvKvjxb cÖwZdjb n‡”Q †kÖwY Kvh©µg PjvKvjxb mg‡q cÖwZdj‡bi gva¨‡g mgm¨vi mgvavb| K‡g©i 

Ici cÖwZdjb mvaviYZ PviwU Dcv‡q Kiv †h‡Z cv‡i| 

 Kg©mnvqK/ Kv‡h©vc‡hvMx M‡elYv (Action research) 

  †Km ÷vwW  (Case Study) 

 cvV mgxÿv (Lesson study) 

 †g›Uwis (Mentoring) 

 

K‡g©i Ici cÖwZdj‡bi GKwU we‡kl †K․kj wn‡m‡e cvV mgxÿv (Lesson Study) Kvh©µgwUi we¯ÍvwiZ Av‡jvPbv 

Kiv n‡jv| 
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cvV mgxÿv (Lesson Study) 

cvV mgxÿv n‡jv wkÿK‡`i †ckvMZ `ÿZv Dbœq‡bi GKwU avivevwnK I `xN©‡gqvw` cÖwµqv †hLv‡b wkLb- †kLv‡bv 

Kvh©µ‡gi gvb Dbœq‡bi j‡ÿ¨ wkÿKMY Zuv‡`i mnKg©x‡`i wb‡q GKmv‡_ KvR K‡ib| G cÖwµqvq wkÿ‡Kiv 

mw¤§wjZfv‡e cwiKíbv, Abykxjb I cÖwZdj‡bi (Collaborative reflection) gva¨‡g Zv‡`i cÖ‡Z¨‡Ki wkLb 

†kLv‡bv KvR Gi gvb Dbœqb Ki‡Z cv‡ib| A_©vr cvV mgxÿvi gva¨‡g wkÿ‡Kiv Zv‡`i wkÿv_©x‡`i Rb¨ m‡e©vrK…ó 

wkLb c×wZ I Zvi ev Í̄evqb Gi c_ Lyu‡R †ei Ki‡Z cv‡ib| cvV mgxÿv Kvh©µ‡gi mvaviY g‡Wj n‡”Q cwiKíbv, 

ev Í̄evqb I cÖwZdjb Pµ (Plan- Do- See cycle) | G g‡W‡ji G‡KKwU Pµ‡K gvbm¤§Z wkÿY Pµ ejv nq| 

 
wPÎ  4.2: Lesson study model 

 

cvV mgxÿv cÖwµqv 

wkÿ‡Ki avivevwnK †ckvMZ Dbœqb cÖwµqvq cvVmgxÿv Kvh©µg GKwU Kvh©Kwi †K․kj| G Kvh©µg cwiPvjbvi Rb¨ 

mvaviYZ wZb †_‡K QqRb m`‡m¨i (wkÿK, cÖavb wkÿK, ewnivMZ we‡klÁ) mgš̂‡q GKwU `jMVb Kiv n‡q _v‡K| 

cvV mgxÿv g~jZ wZbwU ch©v‡q n‡q _v‡K; ch©vq wZbwU n‡jv - cwiKíbv, ev¯Íevqb Ges cÖwZdjb  (Plan-Do-See)| 

cÖwZwU ch©v‡q †h KvR¸‡jv Ki‡Z nq, Zv wb‡P eY©bv Kiv n‡jv|  

 

ch©vq-1 : Kg©cwiKíbv : `‡ji m`m¨iv cÖ_‡gB cvV mgxÿvi jÿ¨ wba©viY Ki‡eb| Zvici evwl©K cvV cwiKíbv 

I K¬vm iæwU‡bi mv‡_ mgš̂q K‡i GKwU Kg©cwiKíbv cÖYqb Ki‡eb| Kg© cwiKíbvq cvV ev Í̄evq‡bi ZvwiL, †kªwY, 

welq  I Av‡jvPbv mfvmg~‡ni m¤¢ve¨ ZvwiL wba©viY Kiv n‡e| cvVwU mßv‡ni †kl Kg©w`e‡mi †kl wcwiq‡W nIqv 

evÃbxq|  

 

cvV cwiKíbv cÖYqb : cvV cwiKíbv cÖYq‡bi c~‡e© `‡ji m`m¨iv GKwU Av‡jvPbv mfvi Av‡qvRb Ki‡e| G mfvq 

wVK Ki‡Z n‡e wkÿ‡Ki †Kv‡bv wkÿY-`ÿZvi Dbœqb NUv‡Z n‡e| GQvovI cv‡Vi wkLbdj, welqe ‧̄ Ges cvV 

ev Í̄evq‡bi c×wZ wba©viY Kiv n‡e| cv‡V wkÿv_©x‡`i eyw×e„wËK, g‡bv‡ckxR, Av‡ewMK mKj ai‡bi wkLb AR©b 

wbwðZ Kivi w`‡K ¸iæZ¡ †`Iqv nq| `‡ji mK‡j welqe ‧̄i aviYv I we¯Í…wZ, wkÿv_©x‡`i cv‡V m¤c„³Ki‡Yi †K․kj 

I Gi †cÖwÿ‡Z Zv‡`i AvPiY, wkÿv_©x‡`i wPšÍvi weKvk, wkL‡bi aib cÖf…wZ welq m¤c‡K© Av‡jvPbv Ki‡e| G 

Av‡jvPbvi wfwË‡Z cvV ev Í̄evqbKvix wkÿK cvV cwiKíbv cÖYqb Ki‡e Ges cÖ‡qvRbxq DcKiY •Zwi Ki‡eb| G 

mfvwU cvV cwiPvjbvi ỳB mßvn Av‡M Kiv †h‡Z cv‡i| 
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 wPÎ 4.3 : cvV mgxÿv cÖwµqvi cÖevn wPÎ 

cvV cwiKíbv cÖYq‡bi ci Av‡iKwU mfvq `‡ji m`m¨‡`i mv‡_ cÖYxZ cvV cwiKíbv wb‡q Av‡jvPbv I cÖ‡qvR‡b cvV 

wmgy‡jkb Kiv †h‡Z cv‡i| G mfvq `‡ji m`m¨iv cvV cwiKíbvi †hme †ÿÎ ch©‡eÿY Ki‡eb †m¸‡jv n‡jv : 

 cwi®‥vi, mywbw ©̀ó I AR©b‡hvM¨ wkLbdj wba©viY Kiv n‡q‡Q wK bv| 

 wkÿK wkLbdj AR©‡bi Rb¨ m‡e©vrK…ó wkLb †kLv‡bv c×wZ wba©viY K‡i‡Q wK bv 

 wkÿK cv‡Vi mv‡_ mswkøó m‡e©vrK…ó wkÿv DcKiY wbe©vPb K‡i‡Q wK bv| 

 wkLb †kLv‡bv Kvh©µ‡g wkÿv_©x‡`i mwµqfv‡e AskMÖn‡Yi ch©vß my‡hvM i‡q‡Q wK bv| 

 Kvw•ÿZ wkLbdj AR©‡bi Rb¨ h_vh_ cvV cwiKíbv Kiv n‡q‡Q wK bv| 

AZtci `‡ji m`m¨‡`i mycvwik Abyhvqx cÖ‡qvRbxq †ÿ‡Î cvV cwiKíbv cwigvR©b Ki‡eb| G ch©v‡qi KvR cvV 

ev Í̄evq‡bi GK mßvn Av‡M Kiv †h‡Z cv‡i| 

ch©vq-2 : cvV ev¯Íevqb I ch©‡eÿY 

cvV ev Í̄evqbKvix wkÿK G ch©v‡q †kÖwY‡Z wkLb †kLv‡bv Kvh©µg cwiPvjbv Ki‡eb| `‡ji mKj m`m¨ G mgq cvV 

ch©‡eÿY (ch©‡eÿY QK Abyhvqx) Ki‡eb| `‡ji evB‡i Ab¨ mnKg©xivI PvB‡j/cÖ‡qvR‡b cvV ch©‡eÿY Ki‡Z 

cv‡ib| cÖavb wkÿK cvV ch©‡eÿYKvix wkÿK‡`i iæwU‡bi wba©vwiZ K¬v‡mi cvV e¨e¯ vcbvi cÖ‡qvRbxq e¨e¯ v wb‡eb| 

D³ cvVwU †h ch©‡eÿY Kiv n‡e, G Z_¨wU Av‡Mi w`b wkÿv_©x‡`i Rvwb‡q ivL‡j fv‡jv nq| K¬v‡mi ïiæ‡Z 

ch©‡eÿK‡`i mv‡_ wkÿv_©x‡`i cwiPq Kwi‡q cvV ïiæ Kiv †h‡Z cv‡i|  

`‡j Av‡jvPbv K‡i wVK Kiæb, 

cvV mgxÿvi gva¨‡g Avcwb 

Kx‡mi DbœwZ NUv‡Z Pvb?  

cvV mgxÿvi gva¨‡g Avcwb 

Kx AR©b Ki‡jb Zv cÖKvk 

Kiæb cÖeÜ/wi‡cvU© AvKv‡i 
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wkLb †kLv‡bv Kvh©µg cwiPvwjZ n‡e cvV ev Í̄evqbKvix wkÿ‡Ki cvV cwiKíbv Abyhvqx| cvV ch©‡eÿ‡Yi mgq 

cÖ‡Z¨K ch©‡eÿYKvix wkÿ‡Ki wbKU D³ cvV cwiKíbv I ch©‡eÿY QK _vKv evÃbxq| cvV ch©‡eÿ‡Yi †ÿ‡Î wkÿK 

Kx Kx Ki‡Qb Zv bq, eis wkÿ‡Ki Kvh©µg Kxfv‡e wkÿv_©x‡`i cv‡V m¤c„³ Ki‡Q Ges Zv‡`i wkL‡b mnvqZv Ki‡Q 

†mwUB gyL¨ welq| wkÿv_©x‡`i †kªwY Kvh©µ‡g AskMÖnY I cÖwZwµqv †_‡K Zv‡`i wkLb KZUzKz AwR©Z n‡jv Zv wbY©‡qi 

gva¨‡g cvV ch©‡eÿYKv‡j H wkÿ‡Ki wkLb †kLv‡bv Kv‡Ri Dci cÖwZdjb Kiv n‡q _v‡K|    

ch©vq 3 : cÖwZdjb  

cvV cwiPvjbv †k‡l, Aímg‡qi e¨eav‡b cvV cwiPvjbvKvix wkÿK I ch©‡eÿKM‡Yi mgš̂‡q GKwU de-briefing 

mfvi Av‡qvRb Kiv nq †hLv‡b  D³ cvV wb‡q Av‡jvPbv I we‡kølY Kiv nq| G Av‡jvPbv ev Í̄evqbK …Z †kÖwYK‡ÿ 

nIqv evÃbxq KviY G‡Z †ev‡W©i e¨envimn cy‡iv †kÖwYK‡ÿi e¨e¯ vcbv welqK Av‡jvPbv mnRZi I Kvh©Ki n‡Z 

cv‡i| cvV ev Í̄evq‡bvËi G Av‡jvPbvi g~j D‡Ïk¨ n‡e cvVwU‡K fwel¨‡Z Av‡iv djcÖm~fv‡e Dc¯ vcb Kiv, 

ev Í̄evqbKvix wkÿ‡Ki mgv‡jvPbv bq| cvV cwiPvjbvKvix wkÿ‡Ki ỳe©jZv¸‡jv‡K mej Kivi Dcvq †ei Kiv G 

Av‡jvPbvi †dvKvm n‡e| cÖK…Zc‡ÿ G Av‡jvPbv AskMÖnYKvix mKj wkÿ‡Ki †ckvMZ wkL‡bi gva¨g| A_©vr G 

Av‡jvPbvwU‡K mKj m`‡m¨i mw¤§wjZ wkL‡bi my‡hvM wn‡m‡e we‡ePbv Ki‡Z n‡e hvi gva¨‡g cÖ‡Z¨K m`‡m¨i g‡a¨ 

wkLb †kLv‡bv Kvh©µ‡gi wewfbœ w`K m¤c‡K© mw¤§wjZ mvaviY †evSvcov ev common understanding •Zwi n‡e|  
 

cÖwZdjbg~jK G Av‡jvPbvq mKj AskMÖnYKvix wkÿK wkÿv_©x‡`i wkLb, wPšÍb I cv‡V m¤c„³Zv/AskMÖn‡Yi 

Av‡jv‡K cvV m¤c‡K© Zv‡`i ch©‡eÿY, we‡kølY I gšÍe¨ e¨³ K‡ib| cvV welqK Av‡jvPbv g~jZ wZbwU cÖkœ‡K †K›`ª 

K‡i n‡q _v‡K : 

 wkÿv_©xiv Kxfv‡e cv‡Vi D‡Ïk¨ AR©b K‡i‡Q? 

 cvVwU Kxfv‡e Av‡iv mg„× Kiv hvq? 

 G AwfÁZv †_‡K Avgiv Kx wkLjvg? 

cv‡Vi we‡kølY I g~j¨vqb n‡Z cÖvß Z_¨mg~n ms‡køl‡Yi gva¨‡g cvVwU‡K Av‡iv djcÖm~ K‡i †Zvjvi Dcvq †ei Kiv 

nq Ges cvVwU cwigvR©b Kiv nq| gvbm¤§Z dj †c‡Z cvV mgxÿvi wZbwU wkÿYPµ m¤úbœ Kiv nq| cÖ‡qvR‡b 

mgxÿv`j cvV ch©‡eÿ‡Yi †ÿÎmg~n cwieZ©b K‡i _v‡Kb| me‡k‡l, D³ cvVwU we`¨vj‡qi evB‡i Ab¨ wkÿK‡`i 

e¨envi, †ckvMZ m‡¤§j‡b Dc¯ vcbv ev †ckvMZ Rvb©v‡j cÖKv‡ki Rb¨ cÖ¯‧Z  Kiv †h‡Z cv‡i| 

 

4.3 ZË¡xq imvqb wkLb g~j¨vq‡b eûwbe©vPwb cÖk œ 

imvqb kv ¿̄ GKwU †g․wjK weÁvb nIqvq gva¨wgK ch©v‡q imvqb wkL‡b ZË¡xq I e¨envwiK `ywU Ask i‡q‡Q| d‡j 

imvqb wkLb g~j¨vq‡bI ZË¡xq I e¨envwiK imvqb wkLb g~j¨vqb Kiv n‡q _v‡K| Avgv‡`i †`‡k gva¨wgK ch©v‡q ZË¡xq 

imvqb wjwLZ cixÿvi gva¨‡g g~j¨vqb Kiv n‡q _v‡K| GB wjwLZ cixÿvq ỳBwU c×wZ e¨eüZ nq, h_v : (K) 

eûwbe©vPwb I (L) m„Rbkxj cÖkœc×wZ| 
 

eûwbe©vPwb cÖkœ :  •be©̈ w³K Afxÿvi g‡a¨ GKwU eûj e¨eüZ I ¸iæZ¡c~Y© Ask n‡”Q eûwbe©vPwb cÖkœ| eûwbe©vPwb 

c Ökœc×wZ‡Z GKwU cÖkœ †`Iqv _v‡K Ges Gi wb‡P PviwU weKí DËi †`Iqv _v‡K hv‡`i g‡a¨ ïay GKwU mwVK _v‡K| 

wkÿv_x©‡K GB weKí¸‡jvi ga¨ †_‡K mwVK DËiwU wPwýZ Ki‡Z nq| 

†hgb : †KvbwU GwmW ag©x A·vBW? 

(K) CO2  

(L) Na2O 

(M) CaO 

(N) Al2O3 

GLv‡b mwVK DËi (K) | 
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eûwbe©vPwb cÖkœ cÖYq‡bi bxwZgvjv : gvbm¤úbœ eûwbe©vPwb cÖkœ cÖYq‡bi †ÿ‡Î KZK¸‡jv wbqg †g‡b cÖkœ Ki‡Z n‡e, 

h_v : 

(K) cÖkœwU Am¤ú~Y© evK¨ wn‡m‡e Dc¯ vcb bv K‡i mivmwi cÖkœ AvKv‡i Dc¯ vcb Ki‡Z n‡e| †hgb 

1)  mvjwdDwiK Gwm‡Wi ivmvqwbK ms‡KZ n‡”Q 

 (K) H2CO3   

 (L) H2SO4 

 (M) H2SO3 

 (N) HCl 

GwU ÎæwUc~Y© cÖkœ, mwVK cÖkœwU n‡e wbgœiƒc :- 

1) mvjwdDwiK Gwm‡Wi ivmvqwbK ms‡KZ †KvbwU ? 
 

 (L) cÖ‡kœ  e¨vKiYMZ fzj ev A_© cÖKv‡k †hb †Kv‡bv weåvwšÍ bv _v‡K, †hgb 

1)  wb‡Pi †KvbwU e¨wZµg ?  

 (K) CO3
2-

   

 (L) SO4
2-

 

 (M) Na2O 

 (N) NH4
+

 

GwU ÎæwUc~Y© cÖkœ, KviY GLv‡b `ywU wfbœ `„wó‡KvY †_‡K e¨wZµg wPwýZ Kivi my‡hvM i‡q‡Q| GLv‡b (K), (L) 

I (M) †Z Aw·‡Rb Av‡Q wKš‧ (N) †Z †bB, d‡j (N)-†K e¨wZµg wn‡m‡e aiv hvq| Avevi (K), (L) I (N) 

†Z DwjøwLZ †h․M¸‡jvi wZbwUB n‡”Q †h․Mg~jK wKš‧ (M)- GKwU mvaviY †h․M, d‡j (M) †KI e¨wZµg 

we‡ePbv Kiv hvq| mwVK cÖkœwU n‡e wb¤œiƒc :-  

1) wb‡Pi ms‡KZ¸‡jvi †KvbwU †h․Mg~j‡Ki ivmvqwbK ms‡KZ bq ? 
 

 (M) weKí DËi¸‡jv mwVK DË‡ii KvQvKvwQ n‡e| †hgb :- 

1)  wb‡Pi †KvbwU cvwbi ms‡KZ ?  

 (K) H2O   

 (L) AlCl3 

 (M) Na2O 

 (N) H2SO4 

GwU ÎæwUc~Y© cÖkœ, KviY cvwbi mwVK ms‡KZ †_‡K (L), (M) I (N)-G D‡jøwLZ ms‡KZ A‡bK †ewk wfbœ 

nIqvq mwVK DËi Abygv‡bi DciB evQvB Kiv m¤¢e| GLv‡b (L) I (M) †Z nvB‡Wªv‡Rb †bB Kv‡RB G `ywU 

cvwbi ms‡KZ n‡e bv| Avevi (N)-†Z mvjdvi _vKvq mn‡RB Abygvb Kiv hvq GwU mwVK bq| d‡j Abygv‡bi 

Dci mwVK DËi evQvB Kiv m¤¢e| cÖkœ DbœZgv‡bi n‡Z n‡j DË‡ii weKí¸‡jv n‡Z cv‡i wb¤œiƒc- 

(K) H2O (M) HO2 

(L) H2O2 (N) HO  

G ai‡bi weKí _vK‡j Kv‡iv c‡ÿ DËiwU bv †R‡b †Kej Abygv‡bi Ici wfwË K‡i DËi †`Iqv m¤¢e bq|  

 (N) cÖ‡kœ †hb GKvwaK mwVK DËi bv _v‡K|  †hgb- 

1)  wb‡Pi †KvbwU cvwbi mv‡_ wewµqvq GwmW  •Zwi K‡i ?  

 (K) CO2   

 (L) Al2O3 

 (M) Na2O 

 (N) NO2 

GwU ÎæwUc~Y© cÖkœ, KviY GLv‡b `ywU mwVK DËi i‡q‡Q h_v  : (K) I (N)| mwVK cÖ‡kœi Rb¨ (K) ev (N) †h 

†Kv‡bv GKwU ev` w`‡Z n‡e| 
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(O) weKí DËi¸‡jv  •`N©¨ †hb KvQvKvwQ nq ? †hgb 

1)  wb‡Pi †KvbwU NH3 †h․‡Mi •ewkó¨ bq ?  

 (K) SvuSv‡jv MÜ 

 (L) cvwb‡Z ª̀eYxq 

 (M) ÿvi ag©x 

 (N) evZv‡mi Avw·‡R‡bi mv‡_ Zxeª wewµqv K‡i Zvc I Av‡jv Drcbœ K‡i 

GwU ÎæwUc~Y© cÖkœ , KviY (N) Gi  •`N©¨ Ab¨ weKí¸‡jv †_‡K A‡bK †ewk | cÖkœwU mwVK n‡Z n‡j (N) 

n‡e wb¤œiƒc : 

 (N) `vn¨ 

(P) me¸‡jv cÖ‡kœi mwVK DËi GKB ¯ v‡b bv †hb (K), (L), (M), I (N) †Z mgvb nv‡i web¨¯Í nq| 

eûwbe©vPwb cÖ‡kœi †kÖwYwefvM : eûwbe©vPwb cÖkœ mvaviYZ wZb cÖKvi n‡q _v‡K, h_v : 1) mvaviY eûwbe©vPwb cÖkœ 2) 

eûc`x mgvwßm~PK eûwbe©vPwb cÖkœ Ges 3) Awfbœ Z_¨wfwËK eûwbe©vPwb cÖkœ 

1) mvaviY eûwbe©vPwb cÖkœ : GLv‡b GKwU cÖkœ _v‡K Ges Gi PviwU weKí DËi †`Iqv _v‡K| wkÿv_x©‡K mwVK DËiwU 

evQvB Ki‡Z nq| †hgb-  

1) MÖxK `vk©wbK Gwi÷Uj Gi g‡Z mKj c`v_© †Kvb †Kvb Dcv`vb w`‡q •Zwi? 

K) gvwU, cvwb, Av¸b I evZvm L) Aw·‡Rb, bvB‡Uªv‡Rb, cvwb I gvwU 

M) gvwU, cvwb, Zvc I eid N) †jvnv, Zvgv, wmmv I †mvbv 

 

2) eûc`x mgvwßm~PK cÖkœ : Giƒc eûwbe©vPwb cÖ‡kœ wZbwU weKí e³e¨mn GKwU cÖkœ A_ev evK¨ †`Iqv _v‡K hv‡`i 

g‡a¨ ỳÕwU e³e¨ mwVK _v‡K| AZci DË‡ii Rb¨ PviwU weKí †`Iqv nq †hLvb †_‡K mwVK DËiwU evQvB Ki‡Z nq| 

†hgb 

1)  KvV †cvov‡j Zvc, Av‡jv Ges †auvqv Drcbœ nq| GwU GKwU 

i)  ̄vqx cwieZ©b ii) †f․Z cwieZ©b 

iii) ivmvqwbK cwieZ©b   

wb‡Pi †KvbwU mwVK? 

(K)   i, ii (L)  i, iii 

(M) ii, iii (M)  i, ii I iii 

3) Awfbœ Z_¨wfwËK eûwbe©vPwb cÖkœ : Awfbœ Z_¨wfwËK eûwbe©vPwb cÖ‡kœ cÖ_‡g GKwU Z_¨ †`Iqv _v‡K hv‡K DÏxcK 

ejv nq Ges c‡i `yB ev wZbwU eûwbe©vPwb cÖkœ †`Iqv nq| GB cÖkœ̧ ‡jvi DËi cÖ`Ë Z_¨ †_‡K w`‡Z nq| DÏxcK 

wn‡m‡e †Kv‡bv eY©bv, wPÎ ev †jLwPÎ †`Iqv †h‡Z cv‡i| †hgb 

wb‡Pi DÏxc‡K †`Iqv Z_¨ †_‡K 1 I 2 bs cÖ‡kœi DËi `vI| 

GK`j wkÿv_©x †jvnvq gwiPv aivi KviY wb‡q AbymÜvbg~jK KvR KiwQj| Zviv PviwU †U÷wUD‡e Pvi iKg e¨e¯ v wbj : 

1g †U÷wUDe †Lvjv †U÷wUD‡e †fRv †jvnvi ZviKvUv †i‡L w`j 

2q †U÷wUDe ï®‥ †jvnvi ZviKvUv evqyk~b¨ †U÷wUD‡e †i‡L w`j 

3q †U÷wUDe †fRv †jvnvi ZviKvUv evqyk~b¨ †U÷wUD‡e †i‡L w`j 

4_© †U÷wUDe dzUv‡bv cvwb‡Z m¤ú~Y©fv‡e Wzev‡bv †jvnvi ZviKvUv †Lvjv †U÷wUD‡e †i‡L w`j  
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1) †Kvb †U÷wUD‡e ivLv †jvnvi ZviKvUvq Av‡M gwiPv ai‡e ? 

(K) cÖ_g (L) wØZxq 

(M) Z…Zxq  (M) PZz_© 

 

2) †Kvb †U÷wUD‡e ivLv †jvnvi ZviKvUvq gwiPv ai‡e bv ? 

(K) cÖ_g (L) wØZxq 

(M) Z…Zxq  (M) PZz_© 

 

4.4 : ZË¡xq imvqb wkLb g~j¨vq‡b iPbvg~jK cÖkœ 

iPbvg~jK cÖkœ : Avgv‡`i †`‡k gva¨wgK ch©v‡q ZË¡xq imvqb wjwLZ cixÿvq eûwbe©vPwb cÖ‡kœi mv‡_ iPbvg~jK cÖkœI 

e¨eüZ nq| Ávbg~jK †ÿ‡Îi wkLb D‡Ïk¨ g~j¨vq‡bi Rb¨ iPbvg~jK cÖkœ e¨eüZ n‡q _v‡K| ZvQvov wKQz wKQz †ÿ‡Î 

Av‡ewMK †ÿ‡Îi wkLb D‡Ïk¨ g~j¨vq‡bi Rb¨I iPbvg~jK cÖkœ e¨eüZ n‡q _v‡K| iPbvg~jK cÖkœ ỳB iKg n‡q _v‡K - 

mswÿß DËig~jK cÖkœ I we¯Í…Z DËig~jK cÖkœ| iPbvg~jK cÖ‡kœi gva¨‡g wkÿv_©xi wb¤œwjwLZ ¸Yvewj g~j¨vqb Kiv hvq, 

h_v : 

(K) `ywU wel‡qi ev aviYvi ev Z‡_¨i ev Z‡Ë¡i g‡a¨ Zzjbv Kivi `ÿZv 

(L) †Kv‡bv wKQzi eY©bvq  •bc~Y¨ I wj‡L cÖKvk Kivi `ÿZv 

(M) †Kv‡bv wKQz e¨vL¨v I we‡kølY Kivi `ÿZv 

(N) KviY I djvd‡ji g‡a¨ m¤úK© wbY©‡qi `ÿZv 

(O) wb‡Ri gZvgZ cÖKvk I hyw³ Dc¯ vc‡bi `ÿZv  

(P) †Kv‡bv welqe ‧̄i †kÖwYKiY BZ¨vw`| 

 

mswÿß DËig~jK cÖkœ : G ai‡bi cÖ‡kœi DË‡ii we¯Í…wZ Kg n‡h _v‡K| imvq‡b mswÿß DËi cÖ‡kœi g‡a¨ †Kv‡bv aviYvi 

e¨vL¨v, wewµqvi mgZvKiY, †Kv‡bv ivmvqwbK c`v‡_©i ag© ev †Kv‡bv wKQzi wPÎ A¼b BZ¨vw` D‡jøL‡hvM¨| wb‡P 

KZK¸‡jv mswÿß DËig~jK cÖ‡kœi D`vniY †`Iqv n‡jv : 

1. wP‡Îi mvnv‡h¨ Aw·‡Rb cigvYyi B‡jKUªb web¨vm †`LvI| 

2. Gwm‡Wi GKwU mvaviY ag© D‡jøL Ki| 

3. cÖfveK Kx?  

4. A¨v‡gvwbqv M¨vm cvwb AcmviY c×wZ‡Z msMÖn Kiv hvq bv †Kb? 

iPbvg~jK cÖ‡kœi eo `ye©jZv n‡”Q •be©¨w³KZv, h_v_©Zv I wbf©i‡hvM¨Zvi Afve| GB `ye©jZv `~ixKi‡Yi Rb¨ mswÿß 

DËig~jK cÖkœ Kiv n‡q _v‡K| GB mswÿß DËig~jK cÖ‡kœi DË‡ii mxgv wbw`©ó _v‡K e‡j •be©¨w³KZv e„w× cvq| Avevi 

Giƒc cÖkœ †ewk msL¨K Kiv hvq| d‡j cvV¨m~wPi mKj Ask †_‡K cÖkœ Kivi gva¨‡g h_v_©Zv e„w× Kiv hvq| mswÿß 

DËig~jK cÖkœ Kivi mgq †h welq¸‡jv we‡ePbv Ki‡Z n‡e Zv wb‡¤œ D‡jøL Kiv n‡jv 

 cvV¨m~wPi mKj Ask †_‡K cÖkœ Kiv 

 wkLbdj Abymv‡i cÖkœ Kiv 

 cÖkœ †hb my¯úó nq A_©vr GKvwaK A_© †hb cÖKvk bv K‡i 

 cÖ‡kœi DË‡ii mxgv KZUzKz Zv †hb ¯úó nq 

GKwU D`vniY w`‡q welqwU e¨vL¨v Kiv †h‡Z cv‡i| awi GKwU cÖkœ ÒcigvYyi MVb m¤ú‡K© mswÿß eY©bv `vI|Ó GB 

cÖ‡kœi cigvYyi MVb m¤ú©‡K Kx Kx welq Rvb‡Z PvIqv n‡q‡Q Zv ¯úó bq| cÖkœwU wb¤œwjwLZfv‡e Ki‡j h_vh_ n‡e 

ÒcigvYy Kx Kx †g․wjK KwYKv w`‡q MwVZ? cigvYy‡Z G‡`i Ae¯ vb †Kv_vq Ges G‡`i fi I Avavb wKiƒc?Ó GLv‡b 

cÖ‡kœ Kx Rvb‡Z PvIqv n‡q‡Q Zv my¯úó Ges G‡`i DË‡ii mxgvI mywbw ©̀ó n‡q‡Q| 
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we¯Í„Z DËig~jK cÖkœ : G mKj cÖ‡kœi DË‡ii we¯Í…wZ †ewk| A_©vr G mKj cÖ‡kœi DËi w`‡Z n‡j  welhe¯‧i eY©bv, 

e¨vL¨v, we‡kølY K‡i DËi w`‡Z GKUz we¯ÍvwiZ †jLvi cÖ‡qvRb nq | wb‡P KZK¸‡jv we¯Í…Z DËig~jK cÖ‡kœi D`vniY 

†`Iqv n‡jv| 

(1)  wPÎmn Aw·‡Rb cÖ¯‧Z cÖYvwj eY©bv Ki| 

(2)  †nevi cÖYvjx‡Z A¨v‡gvwbqv cÖ¯‧wZ eY©bv Ki| 

(3)  D`vniYmn wewfbœ c ÖKvi ivmvqwbK eÜ‡bi eY©bv `vI| 

(4)  wewfbœ cÖKvi ivmvqwbK wewµqvi eY©bv `vI| 
 

iPbvg~jK Afxÿvi wKQz ỳe©jZv i‡q‡Q| Gi g‡a¨ D‡jøL‡hvM¨ `ye©jZv n‡”Q •be©¨w³KZvi Afve| A_©vr GKB DËicÎ 

g~j¨vq‡b wfbœ wfbœ cixÿK wfbœ wfbœ b¤^i cÖ`vb K‡ib| GB ỳe©jZv KvVv‡gve× iPbvg~jK cÖkœ K‡i `~i Kiv hvq|  

 

m„Rbkxj cÖkœ : mswÿß DËig~jK I we¯Í…Z iPbvg~jK cÖ‡kœi mgš̂‡q •Zwi Kiv nq KvVv‡gv× cÖkœ| eZ©gv‡b 

evsjv‡`‡ki gva¨wgK ch©v‡q KvVv‡gve× cÖkœc×wZ‡K m„Rbkxj cÖkœc×wZ bv‡g cÖPjb Kiv n‡q‡Q | m „Rbkxj cÖ‡kœ `ywU 

Ask _v‡K cÖ_g Ask GKwU DÏxcK Ges wØZxq Ask PviwU cÖkœ| 
 

 (K) cÖ_g Ask : GB Ask‡K DÏxcK e‡j, hv‡Z GKwU cwiw¯ wZi eY©bv _v‡K hv wkÿv_x©i wkLb AwfÁZvi mv‡_ 

m¤úwK©Z Ges GB DÏxcK Abymv‡i Zv‡K 3q I 4_© cÖ‡kœi DËi •Zwi Ki‡Z nq| 
 

 (L) wØZxq Ask : GB PviwU cÖkœ _v‡K|  

 1g cÖkœwU Ávbg~jK cÖkœ hvi DËi ¯§„wZ †_‡K DÏxc‡Ki mvnvh¨ QvovB †`Iqv hvq Ges Gi Rb¨ b¤^i 1 

 2q cÖkœwU Abyavebg~jK;  hvi DËiI ¯§„wZ †_‡K †`Iqv hvq Ges Gi Rb¨ b¤̂i 2 

 3q cÖkœwU cÖ‡qvMg~jK| Gi DËi DÏxc‡Ki mvnv‡h¨ w`‡Z n‡e Ges Gi Rb¨ b¤^i 3 

 4_© cÖkœwU D””Zi wPšÍb `ÿZvi mv‡_ m¤úK©hy³ hvi DËi w`‡Z DÏxc‡Ki mvnvh¨ jv‡M Ges Gi Rb¨ b¤̂i 4| 
 

wb‡¤œ imvqb wel‡qi Rb¨ GKwU m„Rbkxj cÖ‡kœi D`vniY †`Iqv n‡jv 

DÏxcK : ỳwU 500 mL cv‡Îi GKwU‡Z 36.5 MÖvg HCl GwmW  Ges Ab¨wU‡Z 53 MÖvg NaOH-Gi `ªeY 

Av‡Q| `ªeY `ywU‡K Ab¨ GKwU eo cv‡Î fv‡jvfv‡e wgkv‡bv n‡jv| 

1.  †gvj ej‡Z Kx †evSvq? 1 

2. 
GK †gvj NaNO3-Gi fi KZ MÖvg? 

2 

3. DÏxc‡Ki ª̀eYØq‡K †gkv‡bvi d‡j Kx Drcbœ n‡e? cÖ‡qvRbxq mgxKiYmn eY©bv `vI| 3 

4. D³ wgkÖYwU wKiƒc n‡e- A¤øxq bv ÿvixq? DË‡ii mc‡ÿ hyw³ `vI| 4 

iPbvg~jK cÖkœ Kivi †ÿ‡Î AviI GKwU ¸iæZ¡c~Y© welq jÿ ivL‡Z n‡e, cÖkœ †hb wkLb D‡Ï‡k¨i †Wv‡gBb Abymv‡i 

nq| wkLb D‡Ï‡k¨i †Wv‡gBb Abymv‡i Ávb, Abyaveb, cÖ‡qvM I D”PZi wPšÍb `ÿZv GB Pvi ai‡bi cÖkœ †hb Kiv nq|  

 

4.5 : e¨envwiK imvq‡bi wkLb g~j¨vqb 

gva¨wgK ¯Í‡i ZË¡xq imvqb g~j¨vq‡bi mv‡_ mv‡_ e¨envwiK imvqb wkLb g~j¨vqb Kiv n‡q _v‡K| e¨envwiK imvqb 

g~j¨vq‡bi †ÿ‡Î cixÿvMv‡i †Kv‡bv cixÿY KvR Ki‡Z †`Iqv nq| e¨envwiK imvqb g~j¨vqb g‡bv‡ckxR †ÿ‡Îi 

AšÍf©y³| GLv‡b wPšÍb I †ckx mÂvjb Dfq cÖKvi †hvM¨Zv cwigvc Kiv n‡q _v‡K| KviY e¨envwiK imvq‡bi cixÿY 

KvR m¤úbœ Ki‡Z n‡j ïay ZË¡xq Ávb _vK‡jB Pj‡e bv| eis ZË¡xq Áv‡bi mv‡_ mv‡_ cixÿvMv‡i cixÿY KvR 

cwiPvjbvi Rb¨ cÖ‡qvRbxq `ÿZvI _vK‡Z n‡e| e¨envwiK imvqb wkLb g~j¨vqb ỳwU As‡k wef³ h_v : (K) wkÿv_x©i 

e¨envwiK †bvUeyK ev LvZv Ges (L) cixÿvMv‡i e¨envwiK cixÿv|  
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(K) wkÿv_©x †h mKj e¨envwiK KvR m¤úbœ K‡i Zv g~j¨vq‡bi Rb¨ e¨envwiK LvZv cÖ¯‧Z Kiv nq| wkÿv_©xi we‡kl 

KZ¸‡jv •ewkó¨ g~j¨vq‡bi Rb¨ e¨envwiK LvZv AZ¨šÍ ¸iæZ¡c~Y©| wkÿv_©x wbqwgZ e¨enwiK Kv‡R AskMÖnY Ki‡e Ges 

cixÿv c×wZ I djvdj e¨envwiK LvZvq wjwce× K‡i ivL‡e| e¨envwiK LvZv †_‡K †h mKj welq¸‡jv cwigvc Kiv 

hv‡e Zv wb‡¤œ D‡jøL Kiv n‡jv : 

(1) wkÿv_©xi wbqgvbyewZ©Zv 

(2) wkÿve‡l© cixÿY Kv‡Ri cwigvY 

(3) cixÿY Kv‡Ri weeiY wjwce× Kivi `ÿZv 

(4) cixÿY Kv‡Ri DcvË msMÖn Kivi ÿgZv 

(5) cixÿY Kv‡Ri djvdj cÖKv‡ki ÿgZv 

(6) wPÎ, MÖvd I ZvwjKv cÖ¯‧wZi `ÿZv | 

 

(L) wkÿv_©x cy‡iv wkÿve‡l© e¨envwiK K¬v‡m wewfbœ cixÿY Kv‡R AskMÖnY K‡i †h †hvM¨Zv AR©b K‡i‡Q Zv g~j¨vq‡bi 

Rb¨ e¨envwiK cixÿv †bIqv nq| cixÿvMv‡i e¨envwiK cixÿvq wb¤œwjwLZ welq¸‡jv cwigvc Kiv nq  : 

(1) cixÿY Kv‡Ri g~jbxwZi eY©bv 

(2) cixÿY Kv‡Ri Rb¨ cÖ‡qvRbxq ivmvwbK c`v_© wPb‡Z cviv 

(3) cixÿY Kv‡R e¨eüZ hš¿cvwZ wPb‡Z cviv 

(4) cixÿY Kv‡R hš¿cvwZ e¨env‡ii `ÿZv 

(5) avivevwnKfv‡e cixÿY KvR m¤úbœ Kiv 

(6) cixÿY KvR †_‡K DcvË h_vh_fv‡e msMÖn Kiv 

(7) msM„nxZ DcvË e¨envi K‡i cixÿvjä dj wnmve Kiv 

 

e¨envwiK Kv‡Ri g~j¨vqb mnR I mwVKfv‡e Kivi Rb¨ RvZxq wkÿvµg I cvV¨cy¯ÍK †evW© †_‡K wb‡ ©̀kbv ‡`Iqv 

_v‡K| †hgb 2015 mv‡j cÖYxZ wb‡ ©̀kbv Abyhvqx GmGmwm cixÿvq imvqb e¨envwiK cixÿvi Rb¨ wb‡¤œv³fv‡e b¤^i 

ewÈZ n‡e| G wb‡`©kbv AbymiY K‡i imvqb e¨envwiK Kv‡Ri g~j¨vqb Kiv †h‡Z cv‡i| 

 

 

Av‡ewMK †ÿ‡Îi g~j¨vqb 

wkLb D‡Ï‡k¨i wZbwU †ÿ‡Îi g‡a¨ Av‡ewMK †ÿÎ AZ¨šÍ ¸iæZ¡c~Y© n‡jI gva¨wgK ch©v‡q Gi g~j¨vqb Kiv nq bv 

ej‡jB P‡j| ZvQvov GB †ÿ‡Îi wkLb D‡Ïk¨ g~j¨vqb KivI KwVb| gva¨wgK ch©v‡q imvqb wel‡q †h mKj wkLb dj 

wba©viY Kiv n‡q‡Q Zvi me¸‡jvB AvMÖn I „̀wófw½i mv‡_ hy³| AvMÖn I „̀wófw½ wZbfv‡e g~j¨vqb Kiv †h‡Z cv‡i 

h_vt (K) ch©‡eÿY (L) mvÿvrKvi Ges (M) cÖkœ‡ËvwiKv| 
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(K) ch©‡eÿY : wkÿv_©x‡K ch©‡eÿY K‡i Zvi ¸Yvewj m¤ú‡K© Z_¨ cvIqv hvq| mvaviYZ †kÖwY Kvh©µg, cixÿvMv‡i,  

weÁvb †gjv, weÁvb K¬ve, cÖ‡R± Kvh©µg BZ¨vw` ch©‡eÿY K‡i wkÿv_©xi AvMÖn I `„wófw½ g~j¨vqb Kiv hvq| ch©‡eÿY 

†_‡K wewfbœ Z_¨ †c‡Z n‡j wb¤œwjwLZ †iwUs †¯‥j e¨envi Kiv †h‡Z cv‡i : 

mviwY 4.1: e¨envwiK KvR g~j¨vqb †iwUs †¯‥j 

µwgK 

b¤^i 

wkÿv_©xi AvPiY Lye 

fv‡jv 

fv‡jv mvaviY Dbœqb 

cÖqvRb 

gšÍe¨ 

1 wkÿv_©xiv cixÿvMv‡i weÁvb †gjv, weÁvb K¬v‡e 

Kv‡Ri AskMÖnY  

     

2 wkÿv_©x mncvVx‡`i mv‡_ Av‡jvPbv, weZK© 

cÖwZ‡hvwMZvq, c¨v‡bj Av‡jvPbv BZ¨vw` †ÿ‡Î 

imvqb welq wb‡q gZvgZ  

     

3 weÁvb †gjvq, weÁvb K¬v‡e m„RbkxjZv cÖ`k©b  

ev •`bw›`b Rxe‡b imvq‡bi cÖ‡qvM 

     

4 cÖvK…wZK ev •`bw›`b Rxe‡bi wewfbœ NUbv 

imvq‡bi „̀wó‡Z e¨vL¨v Kivi †Póv  

     

  

(L) mvÿvrKvi : mvÿvrKv‡ii mvnv‡h¨ wkÿK wkÿv_©xi g‡bvfve I AvMÖn g~j¨vqb Ki‡Z cv‡ib| G‡ÿ‡Î wkÿK I 

wkÿv_x©i g‡a¨ mnR m¤úK© _vK‡Z n‡e, KviY Avgv‡`i †`‡k mvaviYZ wkÿv_©xiv wkÿ‡Ki mv‡_ †Lvjv‡gjv Av‡jvPbv 

K‡i Af¨¯Í bq| G c×wZ‡Z imvq‡bi mv‡_ m¤úwK©Z Ggb †Kv‡bv welq wbe©Pb Ki‡Z n‡e hv wb‡q Av‡jvPbv Ki‡j 

imvq‡bi cÖwZ AvMÖn I g‡bvfve cÖKvk cvq| †hgb Av‡jvPbvi Rb¨ GKwU welq n‡Z cv‡i- Õwk‡í ivmvqwbK c`v‡_©i 

e¨envi cwi‡e‡ki Ici ïayB weiƒc cÖfve c‡oÕ| 

 

(M) cÖkœ‡ËvwiKv: wkÿv_©xi AvMÖn I g‡bvfve g~j¨vq‡bi Rb¨ cÖkœ‡ËvwiKv e¨envi Kiv †h‡Z cv‡i| cÖkœ‡ËvwiKvq 

KZK¸‡jv cÖkœ _vK‡e Ges G¸‡jvi DËi ÒGKgZÓ, ÒGKgZ bBÓ A_ev ÓwbwðZ bBÓ GB wZbwUi g‡a¨ mxgve× 

_vK‡e| wkÿv_©xiv cÖkœ̧ ‡jv c‡o wb‡Ri cQ‡›`i DËi wPwýZ Ki‡e| wb‡P GKwU D`vniY †`Iqv n‡jv : 

mviwY 4.2: e¨envwiK KvR g~j¨vqb †iwUs †¯‥j 

µwgK 

b¤^i 

cÖkœ GKgZ wbwðZ bB GKgZ bB 

1 cÖvK…wZK I ivmvqwbK fv‡e •Zwi wfUvwgb Awfbœ    

2 †`‡ki A_©‣bwZK Dbœq‡b imvqb wk‡íi weKvk Riæwi    

3 cwi‡ek iÿvq ivmvqwbK c`v_© e¨envi m¤ú~Y©iƒ‡c wbwl× 

Kiv cÖ‡qvRb 

   

4 K…wl Dbœq‡b ivmvqwbK mvi e¨envi Acwinvh© bq    

5 Avgv‡`i Rxe‡b imvq‡bi Ae`vb Acwinvh©    

7 cwi®‥viK mvgMÖx Drcv`‡b ivmvq‡bi weKí †bB     

8 ¯^v¯ ¨ iÿvq imvqwbK Jla e¨envi bv KivB fv‡jv     

9 Lv`¨ ª̀e¨ msiÿ‡Y imvq‡bi Ávb cÖ‡qvRb    

10 DbœZ Rxeb avi‡Yi Rb¨ imvq‡bi Ae`vb †bB    

Dc‡ii cÖ‡kœv‡ËvwiKvi b¨vq †Kv‡bv cÖ‡kœvËwiKv e¨envi K‡i imvq‡bi cÖwZ wkÿv_©xi g‡bvfve wbY©q Kiv †h‡Z cv‡i| 

imvq‡bi cÖwZ wkÿv_©xi g‡bvfve wbY©‡qi Rb¨ cÖ_‡g cÖ‡kœvËwiKvi DËi¸‡jv we‡køl‡Yi gva¨‡g wkÿv_x©i g‡bvfve 

m¤ú‡K© wm×všÍ wb‡eb| hw` wkÿv_©xi g‡bvfv‡ei g‡a¨ †Kv‡bv Dbœq‡bi cÖ‡qvRb nq Z‡e †m Abymv‡i wkÿK e¨e¯ v 

wb‡eb| 
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cÖkœgvjv 

mswÿß DËi cÖkœ 

1| GKK cwiKíbv ej‡Z Kx †evSvq? 

2| GKK cwiKíbvq Kx _v‡K? 

3| cvV cwiKíbv ej‡Z Kx †evSvq? 

4| PCK Kx e¨vL¨v Kiæb| 

5| cÖwZdjbg~jK/Abya¨vbg~jK Abykxjb ej‡Z Kx †evSvq? 

6| imvqb wkLb-†kLv‡bvi †Kvb †Kvb Kvh©µg ch©‡eÿY K‡i wkÿv_x©‡`i Av‡ewMK wkLb g~j¨vqb Kiv hvq? 

 

 

iPbvg~jK cÖkœ 

1| GKK cwiKíbv cÖYq‡Yi avcmg~n eY©bv Kiæb| 

2| cvV cwiKíbvi Dcv`vb ev Askmg~‡ni we¯ÍvwiZ e¨vL¨v Kiæb| 

3| MVbev‡`i wfwË‡Z cvV cwiKíbv cÖYq‡b we‡eP¨mg~n Av‡jvPbv Kiæb| 

4| 1 NÈv †kÖwY‡Z AR©b Dc‡hvMx imvq‡bi GKwU/ ỳÕwU wkLbdj wbe©vPb K‡i GKwU cvV cwiKíbv cÖYqb Kiæb| 

5| weÁvb wkÿ‡Ki PCK Kx? D`vniYmn e¨vL¨v Kiæb| GKRb weÁvb wkÿ‡Ki PCK Kx Dcv`v‡bi mg¤̂‡q MwVZ| 

6| †jmb ÷vwW ev cvV mgxÿv ev Í̄evq‡bi avcmg~n eY©bv Kiæb| 

7| GwmW -ÿvi cÖkg‡bi Ici GKwU DÏxcKmn m„Rbkxj cÖkœ •Zwi Kiæb| 

8| imvqwbK eÜ‡bi Ici GKwU DÏxcKmn m„Rbkxj cÖkœ •Zwi Kiæb|  

9| c`v‡_©i MV‡bi Ici Awfbœ Z_¨wfwËK eûwbe©vPwb cÖkœ cÖYqb Kiæb|  

10| imvqb wkÿv_x©‡`i `ÿZv I Av‡ewMK wkLb g~j¨vqb †K․kj ms‡ÿ‡c Av‡jvPbv Kiæb| 
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BDwbU 5 : cigvYyi MVb, ch©vq mviwY I ivmvqwbK eÜb 

†g․wjK c`v‡_©i MVb GKK cigvYy †hLv‡b H †g․‡ji ¯̂vZš¿¨ we`¨gvb _v‡K| †g․wjK c`v_©mg~n cÖ‡Z¨‡K ¯̂vZš¿̈ ; A_©vr 

cÖwZwU †g․‡ji •ewkó¨ wfbœ| Z‡e †g․jmg~‡ni g‡a¨ Avevi wgjI i‡q‡Q| ch©vq mviwY †g․jmg~n‡K web¨¯Í Kivi GKwU 

Dcvq| GK ev GKvwaK  †g․‡ji cigvYy ci¯úi mshy³ n‡q  †g․‡ji I †h․‡Mi AYy MVb K‡i| AYymg~n wg‡jB c`v_© 

MwVZ| Avgv‡`i G BDwb‡Ui Av‡jvP¨ cigvYyi MVb,  †g․jmg~‡ni web¨vm Z_v ch©vq mviwY Ges cigvYymg~n Kxfv‡e 

AYy MVb K‡i| BDwb‡Ui Av‡jvP¨ welq‡K wb‡¤œv³fv‡e web¨ Í̄ Kiv n‡q‡Q|  
 

5.1 cigvYyi aviYvi weKvk 

5.2 iv`vi‡dv‡W©i cigvYy g‡Wj I †ev‡ii cigvYy g‡Wj 

5.3 cigvY yi wewfbœ kw³ Í̄‡i B‡jKUªb web¨vm 

5.4 ch©vq mviwY- AvaywbK ch©vq mviwYi wfwË, AvaywbK ch©vq mviwYi wfwË, B‡jKUªb web¨vm †_‡K ch©vq mviwY‡Z 

†g․‡ji Ae¯ vb wbY©q| 

5.5 †g․‡ji ch©vqe„Ë ag©, ch©vq mviwYi ¸iæZ¡ 

5.6 wbw®…q M¨vm I G‡`i w¯ wZkxjZv 

5.7  ivmvqwbK eÜb 

5.8 mg‡hvRx eÜb I avZe eÜb 

5.1 : cigvYyi aviYvi weKvk 

wLªóc~e© cÂg kZvãx‡Z MÖxK `vk©wbK jywmcvm (Leucippus) Zvui QvÎ †W‡gvwµUvm aviYv cÖKvk K‡ib †h, cÖ‡Z¨K e¯‧ 

AwZ ÿy`ª , AwefvR¨ m~² KwYKvi mgš̂‡q MwVZ| †W‡gvwµUvm GB m~² KYv‡K GUg (Atom) bvgKiY K‡ib| Atom 

kãwU `ywU MÖxK kã a (not) Ges temnein (to cut) n‡Z G‡m‡Q| myZivs GUg (Atom) kãwUi  A_© n‡”Q hv Avi 

fvM Kiv hvq bv| GKB mgmgwqK mg‡q fviZxq cÖvPxb `vk©wbK AvPvh© KYv` (Acharja Kanad) e¯‧ m¤ú‡K© GKB 

aviYv Dc¯ vcb K‡ib| `vk©wbK KYv` Gi bvg †`b cigvYy| cÖvq GKkZ eQi ci weL¨vZ wMÖK `vk©wbK G¨vwi÷Uj 

(Aristotle) cÖ¯Íve K‡ib cigvYy AwefvR¨ KYvi mgwó bq| Zvui GB cÖ¯Íve cieZx© ỳBkZ (200) eQie¨vcx cÖPwjZ 

wQj| weªwUk ¯‥zj wkÿK I weÁvbx Rb Wvëb (John Dalton) 1803 mv‡j †W‡gvwµUvm I KYv‡`i gZev`‡K 

cybtcÖwZwôZ K‡ib| Wvë‡bi gZev` Abymv‡i cigvYy  AwefvR¨ G‡K m„wó ev aŸsm Kiv hvq bv| cieZx©‡Z weÁvbx 

iv`vi‡dvW© (Rutherford) 1911 mv‡j Zvui weL¨vZ Avjdv KYv we”QziY cixÿvi gva¨‡g wbwðZ iƒ‡c cÖgvY K‡ib †h, 

cigvYy AwefvR¨ bq, cigvYy wefvR¨| cigvYy‡K fvO‡j B‡jKUªb,  †cÖvUb, wbDUªb, †gmb, wWD‡Uib BZ¨vw` KwYKv 

cvIqv hvq| 

  

 

 

 

 

 

†g․wjK I ¯ vqx KwYKv :  

 †g․wjK c`v‡_©i ÿz`ªZg KYv hvi ¯^vaxb Aw Í̄Z¡ †bB, wKš‧ ÿz`ªZg GKK wn‡m‡e ivmvqwbK wewµqvq AskMÖnY K‡i 

Zv‡K cigvYy ejv nq| cigvYy‡K H †g․wjK c`v‡_©i cÖZxK Øviv cÖKvk Kiv hvq| †hgb  O Øviv Aw·‡R‡bi cigvYy‡K 

eySvq| GKBfv‡e H  Øviv nvB‡Wªv‡R‡bi Ges C1 Øviv †K¬vwi‡bi cigvYy‡K eySvq| cigvYy GZ ÿz`ª †h G‡K AwaK 

kw³kvjx B‡jKUªb gvB‡µv‡¯…v‡ci mvnv‡h¨I †`Lv hvq bv| Z‡e B‡jKUªb gvB‡µv‡¯‥v‡ci †j‡Ýi ÿgZv ¯^vfvweK 
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gv‡bi †P‡q cÖvq wek jÿ  ¸Y evwo‡q w`‡j cigvYy‡K †`Lv m¤¢e| GKwU nvB‡Wªv‡R‡bi cigvYyi e¨vm gvÎ 0.1 nm (1 

nm = 10
-9 

m)| nvB‡Wªv‡R‡bi 1000 †KvwU cigvYy‡K cvkvcvwk ivL‡j ~̀iZ¡ nq gvÎ 1 wgUvi| GB cigvYy †h me 

AwZ m~ÿ¥ KwYKv Øviv MwVZ Zv‡`i mvgwMÖKfv‡e g~j KwYKv (Fundamental Particles) ejv nq| GB g~j KwYKv 

AwefvR¨, g~j KwYKv¸‡jvi g‡a¨ KZ¸‡jv ¯ vqx, (Stable) KZK¸‡jv A  ̄vqx (Unstable)|  
 

¯ vqx g~j KwYKv (Stable fundamantal Particles) : ¯ vqx KwYKv cigvYyi MV‡b gyL¨ f~wgKv cvjb K‡i| 

cigvYyi ¯ vqx g~j KwYKv wZbwU :  

 B‡jKUªb (Electron) 

 †cÖvUb (Proton) 

 wbDUªb| (Neutron) 
 

A  ̄vqx g~j KwYKv (Unstable fundamental particles) : cigvYyi A¯ vqx g~j KwYKv cÖavbZ cvuPwU; h_v : 

 cwRUªb (Positron) 

 wbDwUª‡bv (Neutrino) 

 A¨vw›U wbDwUª‡bv (Anti-neutrino) 

 †gmb (Meson) 

 MÖvwfUb (Graviton) 
 

¯ vqx g~j KwYKv (Stable Fundamental Particles) 

†g․‡ji cigvYy‡Z ¯ vqx g~j KwYKv gyL¨ f~wgKv cvjb K‡i| ¯ vqx g~j KwYKv¸‡jvi fi, PvR© I Avwe®‥vi m¤ú‡K© wb‡P 

ms‡ÿ‡c eY©bv Kiv n‡jv|  
 

B‡jKUªb (Electron) 

1897 mv‡j m¨vi †R †R _gmb (Sir J.J Thomson) K¨v‡_vW iwk¥i Ici wewfbœ cixÿv wbixÿvi d‡j B‡jKUª‡bi 

Aw Í̄Z¡ Avwe®‥vi K‡ib| 1891 mv‡j weÁvbx †÷vwb G KwYKvi bvgKiY K‡ib B‡jKUªb| †ZRw®…q †g․j †_‡K wbtm„Z  

iwk¥ `ªZMvgx B‡jKUªb KwYKvi cÖevn| cigvYyi ¯ vqx g~j KwYKvmg~‡ni g‡a¨ B‡jKUªb me‡P‡q ÿy ª̀Zg| B‡jKUªb GKK 

FbvZ¥K PvR©hy³ KwYKv hvi fi GKwU nvB‡Wªv‡Rb cigvYyi f‡ii
 
1/1837 fvM gvÎ| GKwU B‡jKUª‡bi fi cÖvq 

9.1085×10
-28

 MÖvg hv AwZ bMY¨ e‡j mPivPi AMÖvn¨ Kiv nq| FYvZ¥K we`y¨Zagx© KYv B‡jKUª‡bi PvR©  -1.6 × 

10
-19 

Coulomb| cigvYyi wbDwK¬qv‡mi Pvwiw`‡K wbw`©ó Kÿc‡_ B‡jKUªb¸‡jv AweiZ AveZ©biZ| †g․jmg~‡ni Ges 

Zvi †h․M¸‡jvi ag©vewj cÖavbZ Kÿc‡_ B‡jKUª‡bi web¨v‡mi DciB wbf©i K‡i| B‡jKUªb me c`v‡_©i cigvYyi GKwU 

mvaviY Dcv`vb| 
 

†cÖvUb (Proton) 

1886 wLªóv‡ã weÁvbx BDwRb †Mvì÷vBb (Eugen Goldstein) K¨v‡_vW iwk¥ b‡j FYvZ¥K Avqb Avwe®‥vi K‡ib| 

abvZ¥K Avq‡bi cÖevn‡K K¨vbvj iwk¥ (Canal Ray) ev abvZ¥K iwk¥ ejv nq| 1907 wLªóv‡ã weÁvbx †R †R _gmb 

Gi bvg †`b c‡RwUf iwk¥| 1919 Lªx : weÁvbx iv`vi‡dvW© (Rutherford) †cÖvUb‡K cigvYyi ¯ vqx I mev©‡cÿv nvjKv 

aYvZ¥K PvR©hy³ KwYKv e‡j cÖgvY K‡ib| GKwU †cÖvU‡bi Pv‡R©i cwigvY +1.6 × 10
-19 

Coulomb Ges fi cÖvq 

nvB‡Wªv‡Rb cigvYyi f‡ii mgvb| A_©vr nvB‡Wªv‡Rb cigvYy n‡Z B‡jKUªbwU mwi‡q wb‡j †cÖvU‡bi fi cvIqv hv‡e| 

†cÖvU‡bi cÖK…Z fi 0.1672 × 10
-23  

MÖvg| †cÖvUb cigvYyi wbDwK¬qv‡m Ae¯ vb K‡i| G‡K mvaviYZ p Øviv cÖKvk Kiv 

nq| 
 

wbDUªb (Neutron) 

1920 wLªóv‡ã weÁvbx iv`vi‡dvW© (Rutherford) †cÖvU‡bi Dci cixÿv-wbixÿv Kivi mgq wbDUªb m¤ú‡K© fwelØvYx 

Kivi ci 1932 wLªóv‡ã weÁvbx P¨vWDBK (Chaduick) wbDUªb Avwe®‥vi K‡ib| wZwb cigvYyi wbDwK¬qv‡m PvR©nxb 

KwYKviƒ‡c wbDUªb‡K Avwe®‥vi K‡ib Ges wm×v‡šÍ †c u․‡Qb †h mvaviY nvB‡Wªv‡Rb e¨ZxZ †h †Kv‡bv cigvYyi †K‡› ª̀ 

wbDUªb we`¨gvb i‡q‡Q| wbDUª‡bi fi cÖvq 1.0087 A_ ©vr GKwU nvB‡Wªv‡Rb cigvYyi f‡ii cÖvq mgvb Ges †cÖvU‡bi 

fi A‡cÿv mvgvb¨ †ewk| wbDUª‡bi mvaviY cÖZxK n‡jv n|  
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GK †gvj wbDUª‡bi fi = 6.023 × 10
23

 wU wbDUª‡bi fi 

 = 6.023 × 10
-23 ×1.675 × 10

-24 
g 

 = 1.008 g 

cvigvYweK msL¨v (Atomic Number) 

†Kv‡bv †g․‡ji GKwU cigvYy‡Z hZwU †cÖvUb _v‡K, Zv‡K H †g․‡ji cvigvYweK msL¨v ev cigvYy µgv¼ e‡j| 1913 

wLªóv‡ã weÁvbx †gvm‡j me©cª_g cvigvYweK msL¨v wbY©‡qi c×wZ D™¢veb K‡ib| †cÖvUb msL¨v‡K mvaviYZ  Z Øviv 

cÖKvk Kiv nq| †hgb †mvwWqvg (Na) cigvYyi cvigvYweK msL¨v 11| A_¨©vr †mvwWqvg cigvYyi wbDwK¬qv‡m 11wU 

†cÖvUb i‡q‡Q|  
 

fi msL¨v (mass Number) 

cigvYyi wbDwK¬qv‡m Aew¯ Z †cÖvUb I wbDUªb msL¨v‡K fi msL¨v ev wbDwK¬qb msL¨v ejv nq| fi msL¨v‡K mvaviYfv‡e 

cvigvYweK fi ejv nq| wbDwK¬qb msL¨v‡K A Øviv cÖKvk Kiv nq| myZivs A = n + Z  GLv‡b   n wbDUªb msL¨v|  
 

cvigvYweK fi (Atomic Mass) 

†Kv‡bv †g․‡ji cvigvYweK fi ej‡Z H †g․‡ji cigvYyi mv‡_ nvB‡Wªv‡Rb cigvYyi f‡ii AbycvZ‡K eySvq| 

nvB‡Wªv‡Rb cigvYyi fi AwZ mvgvb¨ e‡j Gi fi‡K GKK wn‡m‡e MY¨ Kiv nq| †h‡nZz `y‡Uv †g․‡ji Zzjbvg~jK fi 

†_‡K cvigvYweK fi wnmve Kiv nq †m‡nZz G‡K Av‡cwÿK cvigvYweK fi ejv nq|  
 

Av‡cwÿK cvigvYweK fi = 
†g․jwUi GKwU cigvYyi fi

nvB‡Wªv‡R‡bi GKwU cigvYyi fi
  

                                  

cvigvYweK f‡ii AvaywbK aviYv (Kve©b †¯‥‡j) : 

1961 mv‡j GK AvšÍR©vwZK m‡¤§j‡b Kve©‡bi cÖavb AvB‡mv‡Uvc Kve©b 12 Gi cigvYy‡K wfwË K‡i Gi 1/12 Ask‡K 

GKK a‡i Ab¨vb¨ †g․‡ji cvigvYweK fi ms‡kvab Kiv nq| cvigvYweK f‡ii GKK wn‡m‡e Kve©b 12 Gi 1/12 

Ask‡K A¨vUwgK  BDwbU  (atomic mass unit) ev ms‡ÿ‡c a.m.u   e‡j|  

 

Gfv‡e GK a.m.u = 1.6605 × 10
-24

 g 

GB wnmv‡e Av‡cwÿK cvigvYweK fi =   
†g․jwUi GKwU cigvYyi fi 

12
CGi GKwU cigvYyi fi  × 

1 

12 

= 
†g․jwUi GKwU cigvYyi fi × 12 

12
C-Gi GKwU cigvYyi fi 

 

myZivs †Kv‡bv †g․‡ji cvigvYweK fi ej‡Z 1wU Kve©b cigvYyi f‡ii 1/12 As‡ki Zzjbvq KZ¸Y fvwi Zv eySvq|  

†hgbAw·‡R‡bi cvigvYweK fi 15.9994 Gi A_© n‡jv, Aw·‡R‡bi GKwU cigvYyi fi = Kve ©‡bi GKwU cigvYyi 

1/12 As‡ki †P‡q 15.9994 ¸Y fvwi| 

 

AvB‡mv‡Uvc (Isotope) 

†h me cigvYyi †cÖvUb msL¨v mgvb wKš‧ fi msL¨v wfbœ †mme cigvYy‡K ci¯ú‡ii AvB‡mv‡Uvc ejv nq| myZivs 

AvB‡mv‡Uvc n‡”Q GKB †g․‡ji wfbœ wfbœ f‡ii cigvYy| MÖxK Iso A_© Awfbœ Ges tope A_© ¯ vb| ch©vq ZvwjKvq GKB 

¯ v‡b-AvB‡cv‡Uvc cigvYymg~n‡K ¯ vb †`Iqv n‡q‡Q e‡j G‡`i Hiƒc bvgKiY Kiv n‡q‡Q| G‡`i ivmvqwbK ag© Awfbœ 

wKš‧ fiwfwËK †f․Zag© wfbœ nq| †hgbAw·‡R‡bi wZbwU AvB‡mv‡Uvc 
16

 8 O, 
17

 8 O, 
18

 8 O| 
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†ZRw®…q AvB‡mv‡Uv‡ci e¨envi (Uses of Radioactive Isotope) 

eZ©gv‡b †ZRw®…¯…q AvB‡mv‡Uv‡ci e¨envi weÁv‡bi mKj kvLv‡Z n‡”Q| wb‡P ms‡ÿ‡c †ZRw®…q AvB‡mv‡Uv‡ci e¨envi 

eY©bv Kiv n‡jvÑ 

 

wPwKrmv †ÿ‡Î : wPwKrmv †ÿ‡Î †ZRw®…q AvB‡mv‡Uv‡ci ỳB fv‡e e¨enZ nq| †hgbÑ 

(i)  †Kv‡bv †ivM ev †ivMvµvšÍ ¯ vb wbY©q : †ZRw®…q dmdivm (
32

P) dm‡dU wn‡m‡e †k^Z KwYKvwaK NwUZ 

i³víZv (Blood Leukemia) Gi wPwKrmvq e¨eüZ nq| Aw¯  fMœ (Bone fracture) wPwKrmvq I 

Gi e¨envi h‡_ó mydj`vqK| †ZRw®…q †mvwWqvg (
24

Na) mvaviY jeY wn‡m‡e AvnZ †ivMxi 

wPwKrmvq i‡³ cÖ‡qvM K‡i- AvnZ ¯ v‡b i³ †c․uQvq wKbv †`Lv nq|  

(ii)  †ivM wbivgq : †Kvevë (Co-60) AvB‡mv‡Uvc n‡Z wbM©Z Zxeª Mvgv iwk¥ wb‡ÿc K‡i K¨vÝvi wUDgvi 

aŸsm Kiv nq| _vBi‡qW MÖwš i †iv‡M †ZRw®…q Av‡qvwWb (
13I

I) e¨eüZ nq| GwU _vBi‡qW MÖwš i 

AevwÃZ KYvi e„w× cÖwZnZ K‡i|  

Lv`¨ msiÿ‡Y : Avjy, wcuqvR Ges wewfbœ dj msiÿ‡Yi Rb¨ †ZRw®…q AvB‡mv‡Uvc n‡Z wbM©Z  †ZRw®…qZv e¨vcKfv‡e 

e¨envi Kiv n‡”Q|  

K…wl †ÿ‡Î : dm‡dU mv‡i †ZRw®…q dmdivm (
32

P) cÖ‡qvM K‡i GwU gvwU ev hy³ mvi n‡Z Kx cwigvY dm‡dU MÖnY 

K‡i Zv wbY©q Kiv hvq| G Qvov G †_‡K GKwU Mv‡Qi Avqy®‥vj, Mv‡Q wK cwigvY cywó mieivn Kiv cÖ‡qvRb 

Zv eySv hvq| †ZRw®…q AvB‡mv‡Uvc e¨envi K‡i DbœZgv‡bi bZzb exR D™¢veb Kiv n‡”Q|  

mv‡jvK ms‡køl‡Yi wµqv‡K․kj wba©vi‡Y : †ZRw®…q AvB‡mv‡Uvc e¨envi K‡i mv‡jvKms‡køl‡Yi RwUj wµqv‡K․kj Rvbv 

hvq| 

KxUcZ½ wbqš¿‡Y : KxUcZ½ wbqš¿‡Y †ZRw®…q AvB‡mv‡Uvc e¨envi Kiv nq|  

eqm wba©vi‡Y : wewfbœ e¯‧ †hgb- ggx, DévwcÐ, c„w_exi eqm, Mv‡Qi eqm BZ¨vw` wba©vi‡Y †ZRw®…q AvB‡mv‡Uvc 

(
14

C6) e¨eüZ n‡”Q|  

wkí †ÿ‡Î : †Zj ev cvwbevnx cvB‡ci wQ ª̀ Abymi‡Y †ZRw®…q AvB‡mv‡Uvc e¨eüZ nq| wkíwfwËK ¸iæZ¡c~Y© ivmvqwbK 

wewµqv †hgb cwjgviKiY, cÖfveKxq fvOb I cÖfveKxq ms‡kølY BZ¨vw`i Kjv‡K․kj (Mechanism) 

Aa¨q‡b †ZRw®…q Kve©b (C-14) e¨eüZ nq| wewfbœ wcw”Qj KviK c`v‡_©i (Lubricant) Kvh©KvwiZv 

wbixÿ‡YI †ZRw®…q AvB‡mv‡Uv‡ci e¨envi i‡q‡Q|  

 

5.2 : iv`vi‡dv‡W©i cigvYy g‡Wj I †ev‡ii cigvYy g‡Wj 
 

weÁvbx †R. †R. _gm‡bi (J. J. Thomson) cigvYy g‡Wj †_‡K Rvbv hvq, cigvYy B‡jKUªb I †cÖvU‡bi mgš̂‡q 

MwVZ| weªwUk weÁvbx iv`vi‡dvW© 1911 wLªt Avjdv KYv we‡ÿcY cixÿv Øviv _gm‡bi cigvYy g‡W‡ji cÖgvY K‡ib| 

weÁvbx iv`vi‡dvW© Zuvi Avjdv-KYv we‡ÿcY cixÿvj× Z_¨‡K GKwU ÿz`ª †m․iRM‡Zi mv‡_ Zzjbv K‡i cigvYyi 

Af¨šÍixY MVb‡K eY©bv K‡ib hv iv`vi‡dv‡W©i cigvYyev` bv‡g cwiwPZ| G‡K Solar System Atom Model I 

ejv nq| G gZev` Abymv‡i cÖ‡Z¨K cigvYyi `yÕwU Ask Av‡Q †hgb-  

K) wbDwK¬qvm ev †K›`ª Ges  

L) wbDwK¬qvm ewnf©~Z AÂj|  

K) wbDwK¬qvm :  

 cigvYyi †K›`ª¯ ‡j abvZ¥K Avavbhy³ wbDwK¬qvm i‡q‡Q| wbDwK¬qv‡mi fiB n‡jv cigvYyi fi| wbDwK¬qv‡mi 

AvqZb cigvYyi †gvU AvqZ‡bi Zzjbvq bMY¨| wbDwK¬qvm cigvYyi kw³i Avavi| wbDwK¬qvm †MvjvKvi I Gi 

e¨vmva© 10-15 m| Avi cigvYyi e¨vm cÖvq 10-10 m |  
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 wbDwK¬qv‡mi abvZ¥K PvR© g~jZ †cÖvU‡bi Rb¨| 1913 mv‡j weÁvbx †gvm‡j †g․‡ji iÄb iwk¥i (X-ray) 

eY©vwj †_‡K aviYv †`b †h, wbDwK¬qv‡m Aew¯ Z †cÖvUb msL¨vB †g․‡ji cvigvYweK msL¨v|  
 

L)  wbDwK¬qvm ewnf~©Z AÂj   

 cigvYy‡Z wbDwK¬qv‡m abvZ¥K Avavb †cÖvU‡bi mgmsL¨K FYvZ¥K Avavbhy³ B‡jKUªb i‡q‡Q; hvi Rb¨ 

cigvYymg~n we`y¨r wbi‡cÿ|  

 †m․iRM‡Zi MÖnmg~n †hgb m~h©‡K †K›`ª K‡i Aweivg Nyi‡Q †Zgwb  cigvYy‡Z B‡jKUªbmg~n I wbDwK ¬qvm‡K 

†K›`ª K‡i Nyi‡Q| B‡jKUªbmg~‡ni †K›`ªvwfgyLx kw³ (Centripetal Force) I †K› ª̀vwZM kw³ (Centifugal 

Force) ci¯úi mgvb I wecixZgyLx|  

 

  

        B‡jKUªb 

      wbDwK¬qvm 

 

 

 

wPÎ 5.1: iv`vi‡dv‡W©i cigvYy g‡Wj 
 

iv`vi‡dv‡W©©i cigvYy g‡W‡ji mxgve×Zv : iv`vi‡dv‡W©i cigvYy g‡W‡ji mxgve×Zv wb¤œiƒc :  
 

1|  iv`vi‡dv‡W©i cigvYy g‡W‡ji wfwË wbDUª‡bi gva¨vKl©Y I MwZ m ~‡Îi Dci cÖwZwôZ| GB gnvKl©Y N~Y©b 

MwZZË¡  †KejgvÎ we`y¨r wbi‡cÿ e¯‧i †ÿ‡Î cÖ‡hvR¨| wKš‧ cigvYy Zwor AvavbhyZ KviY B‡jKUªb FYvZ¥K 

(Ñ) I wbDwK¬qvm aYvZ¥K (+) Avavb agx©| MÖnmg~n G‡K Aci‡K AvKl©Y K‡i A_P B‡jKUªbmg~n ci¯úi‡K 

weKl©Y K‡i|  
 

wbDwK¬qvm  

 

B‡jKUªb 

 

 

2|  myh© I MÖnmg~‡ni g‡a¨ AvKl©Yx ej gnvKl© ej| wKš‧ wbDwK¬qvm I B‡jKUª‡bi ga¨Kvi †K›`ªvwfgyLx 

(centripetal) ej n‡jv w¯ i we`y¨r AvKl©Yx ej| GB `yB e‡ji cÖK„wZ wfbœ e‡j Zzjbv P‡j bv|  

 

3|  g¨v·I‡q‡ji (Maxwell) Zwor Pz¤^Kxq gZvbymv‡i, AveZ©bkxj Zwor PvR©hy³ B‡jKUª‡bi c‡ÿ 

Awew”Qbœfv‡e kw³ wewKiY KivB ¯^vfvweK| Kv‡RB B‡jKUª‡bi Kÿc‡_i e¨vmva© µgk mwc ©j AvKv‡i n«vm 

†c‡Z _vK‡e Ges cwi‡k‡l B‡jKUªb wbDwK¬qv‡mi g‡a¨ cwZZ n‡e| d‡j iv`vi‡dv‡W©i cigvYy g‡W‡ji 

†Kv‡bv Aw Í̄Z¡ _vK‡e bv|  

 

4|  cÖ‡Z¨K cigvYyi wbR¯ ̂ eY©vwj i‡q‡Q| eY©vwj‡Z GKvwaK m~ÿ¥ †iLv _v‡K| B‡jKUª‡bi kw³ wewKiY 

Awew”Qbœfv‡e NU‡j cigvYyi eY©vwji †iLvmg~n Awew”Qbœ n‡e Ges cÖk Í̄ e¨v‡Ði b¨vq †`Lv hv‡e| wKšyÍ ev Í̄‡e 

GB †iLv¸‡jv‡K wew”Qbœ I †ek D¾¡j †`Lvq|  

5|  B‡jKUª‡bi Kÿc‡_i AvKvi I AvqZb m¤ú‡K© GB g‡W‡j wKQz ejv nq wb| 

6|  eû B‡jKUªbwewkó cigvYyi B‡jKUªb Kxiƒ‡c wbDwK¬qvm‡K cÖ`wÿY Ki‡e Zv GB g‡W‡j D‡jøL †bB|  

7|  G g‡W‡j Kÿc‡_ Ave©ZbiZ B‡jKUªbmg~‡ni MwZ‡eM Ges kw³ m¤ú‡K© †Kv‡bv aviYv e¨vL¨v Kiv nq wb|  

8|  G g‡Wj †_‡K cigvYyi wewfbœ B‡jKUª‡bi Kÿc‡_i e¨vmva© m¤ú‡K© †Kv‡bv aviYv cvIqv hvq bv|  
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†evi cigvYy g‡Wj (Bohr’s Atom Model) 
iv`vi‡dv‡W©i cigvYy µwUmg~n ms‡kvab K‡i Ges g¨v·I‡q‡ji gZev` hy³ K‡i 1913 mv‡j †Wbg©v‡Ki c`v_©weÁvbx 

bxjm †evi cigvYyi †iLv eY©vjx e¨vL¨v K‡i GKwU cigvYy g‡Wj Dc  ̄vcb K‡ib| G weÁvbxi bvgvbymv‡i GwU †evi 

g‡Wj bv‡g cwiwPZ| †Kvqv›Uvg Z‡Ë¡i Dci cÖwZwôZ †evi g‡W‡ji D‡jøL‡hvM¨ wZbwU cÖ¯Ívebv i‡q‡Q| h_v : 
 

1| kw³ ¯Íi m¤úwK©Z cÖ¯Íve| 

3| kw³i wewKiY m¤úwK©Z cÖ¯Íve| 
 

1| kw³ ¯Íi m¤úwK©Z cÖ¯Íve : cÖ‡Z¨K cigvYy `ywU As‡ki mgš̂‡q MwVZ| GKwU wbDwK¬qvm I AciwU B‡jKUª ªb| 

cigvYyi wbDwK¬qv‡m cigvYyi mg Í̄ fi I abvZ¥K PvR© †K›`ªxf~Z _v‡K Ges wbDwK¬qv‡mi Ae¯ vb †K‡› ª̀| wbDwK¬qvm‡K 

†K›`ª K‡i abvZ¥K Pv‡R©i mgmsL¨K FYvZ¥K PvR© wewkó B‡jKUªb wbw`©ó kw³m¤úbœ e„ËvKvi Kÿc‡_ AveZ©b K‡i 

P‡j‡Q| cÖ‡Z¨K kw³ ¯Íi wbw ©̀ó †Kvqv›Uvg (kw³i b~¨bZg GKK) kw³ m¤úbœ| 
 

†h kw³ ¯Íi wbDwK¬qvm †_‡K hZ †ewk `~‡i Zvi kw³ ZZ AwaK (1 | kw³ Í̄i m~PK G 

msL¨v¸‡jv‡K cÖavb †Kvqv›Uvg msL¨v (n = 1,2,3,......) e‡j| wbw`©ó myw¯ Z Kÿ c_¸‡jv‡K w  ̄i Kÿc_ ev kw³ Í̄i ev 

AiweU (Orbit) e‡j| Aiwe‡U AveZ©bKv‡j B‡jKUª‡bi kw³i †kvlY ev wewKiY N‡U bv| 

 

2| kw³i wewKiY m¤úwK©Z cÖ¯Íve : B‡jKUª ªb GK kw³ ¯Íi †_‡K Ab¨ kw³ 

¯Í‡i ¯ vbvšÍwiZ n‡j kw³i †kvlY ev wewKiY N‡U| B‡jKUªªb D”P kw³ Í̄i 

†_‡K wb¤ œkw³ ¯Í‡i ¯ vbvšÍwiZ n‡j kw³i wewKiY nq, d‡j wewKiY eY ©vwj 

m„wó nq| Avi wb¤œ kw³ ¯Íi †_‡K D”P kw³ Í̄‡i Mgb Ki‡j kw³i †kvlY 

N‡U| d‡j †kvlY eY©vwji m„wó nq| Gfv‡e †h cwigvY kw³i †kvlY evv 

wewKiY N‡U Zv Dfq Kÿc‡_ B‡jKUªª‡bi kw³i cv_©‡K¨i mgvb| †kvwlZ ev 

wewKwiZ kw³‡K  wb‡Pi  mgxKi‡Yi mvnvh¨ cÖKvk Kiv hvq|  E2-E1 

= h  

 

GLv‡b  h= cøv‡¼i aªeK 6.624 × 10
-34

JS 

   wewKwiZ ev †kvwlZ kw³i Zwor-Pz¤^Kxq K¤úvsK 
 

†evi g‡W‡ji mxgve×Zv  

†evi g‡W‡ji mxgve×Zvmg~n wb‡¤œ D‡jøL Kiv n‡jvÑ 
 

1| nvB‡Wªv‡Rb cigvYy I GKK B‡jKUªbwewkó Avqb¸‡jvi eYv©wj e¨vL¨v Ki‡Z cvi‡jI GKvwaK B‡jKUªbwewkó 

cigvYyi eY©vjxi e¨vL¨v †ev‡ii g‡W‡ji mvnv‡h¨ †`Iqv hvq bv|  

2| GK kw³¯Íi †_‡K Ab¨ kw³¯Í‡i B‡jKUªb ¯ vbvšÍwiZ n‡j †evi cigvYy g‡Wj Abymv‡i GKwUgvÎ †iLv eY©vjx m„wó 

nIqvi K_v| cÖK…Zc‡ÿ nvB‡Wªv‡Rb eY©vjx K‡qKwU m~² †iLv Øviv MwVZ| †evi g‡Wj GiKg m~² †iLvi DrcwË 

e¨vL¨v Ki‡Z cv‡i bv|  

3| †m․i RM‡Zi MÖn¸‡jv m~‡h©i Pviw`‡K Dce„ËvKvi c‡_ cwiågY K‡i| fvix wbDwK¬qv‡mi Pviw`‡K N~Y©vqgvb 

B‡jKUª‡bi Kÿc_ Dce„ËvKvi nIqvB ¯̂vfvweK| wKš‧ †evi g‡W‡j GB Kÿc_¸‡jv‡K e„ËvKvi ejv n‡q‡Q|  

4| †evi g‡W‡ji mvnv‡h¨ wRg¨vb (Zeeman effect) I ÷vK© wµqv (Stark effect) e¨vL¨v Kiv hvq bv|  

5| †ev‡ii g‡Wj Abymv‡i B‡jKUª‡bi Ae¯ vb I †eM mywbw`©ó| wKš‧ nvB‡Rbev‡M©i AwbðqZv m~Îvbymv‡i Zv n‡Z cv‡i 

bv|  

6| †ev‡ii g‡Wj Abymv‡i B‡jKUª‡bi ïay KYvag© we`¨gvb| wKš‧ weÁvbx wW-eªMjx (De-Boggle) cÖgvY K‡ib †h 

BjKUª‡bi GKB mv‡_ Zi½ cÖK„wZI i‡q‡Q|  

wPÎ 5.2 : †evi cigvYy g‡Wj 
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†evi cigvYy g‡W‡ji D‡jøL‡hvM¨ mvdj¨ 
 

1| †ev‡ii cigvYy g‡W‡ji mvnv‡h¨ cigvYyi ¯ vwqZ¡ e¨vL¨v Kiv hvq| B‡jKUªb wbw ©̀ó Kÿc‡_ AveZ©biZ Ae¯ vq kw³ 

†kvlY ev wewKiY K‡i bv| Avevi AveZ©biZ Ae¯ vq †Kb B‡jKUªb wbDwK¬qv‡m cwZZ nq bv Zvi e¨vL¨vI GB 

g‡W‡j cvIqv hvq|  

2| GB g‡Wj nvB‡Wªv‡Rb eY©vjxi m„wó Ges Zv‡`i Zi½ •`N©¨, K¤úv¼ mdjfv‡e e¨vL¨v K‡i‡Q|  

3| GB g‡W‡ji mvnv‡h¨ gyL¨ †Kvqv›Uvg msL¨v (n) m¤ú‡K© aviYv cvIqv hvq hvi mvnv‡h¨ ciewZ©‡Z Ab¨vb¨ †Kvqv›Uvg 

msL¨v m¤ú‡K© aviYv jvf Kiv  †M‡Q|  

 

5.3 cigvY yi wewfbœ kw³ ¯Í‡i B‡jKUªb web¨vm 

GKwU †g․‡ji cvigvYweK msL¨vi mgvb msL¨K †cÖvUb wbDwK¬qv‡m I mgvb msL¨K B‡jKUªb Kÿc‡_ Ae¯ vb K‡i| 

cigvYyi †K‡› ª̀i evB‡i B‡jKUªb Ae¯ vb Kivi Rb¨ wbw`©ó KZK¸‡jv e„ËvKvi cÖavb kw³ ¯Íi i‡q‡Q| cÖavb kw³ ¯Íi 

KZK¸‡jv e„ËvKvi I Dce„ËvKvi Dckw³ ¯Í‡ii mgš^‡q MwVZ| G Dc¯Íi¸‡jvi B‡jKUªb aviYÿgZv wewfbœ| cÖavb 

kw³ ¯Í‡i 1wU Dc¯Íi (s) wØZxq cÖavb kw³ ¯Íi `ywU Dc¯Íi (s. p), Z…Zxq cÖavb kw³ ¯Íi 3 wU Dckw³¯Íi (s. p. d) 

Ges PZz_© cÖavb kw³¯Í‡i 4 wU Dc¯Íi (s. p. d. f) i‡q‡Q| G ¯Íi¸‡jvi Dci wfwË K‡i cigvYy‡Z B‡jKUªb¸‡jv 

wbqggvwdK web¨¯Í nq| Dc¯Íi¸‡jv (s Dc Í̄i ev‡`) Avevi KZK¸‡jv ÿz`ªZi fv‡M wef³ nq| G¸‡jvi cÖ‡Z¨KwU‡K 

AiweUvj ejv nq| Dc¯Íi s GKwU, p wZbwU, d cvuPwU I f mvZwU AiweUv‡j wef³| G AiweUvj¸‡jv‡K Dckw³ Í̄‡ii 

bvgvbymv‡i s p d I f AiweUvj Ges G¸‡jvi g‡a¨ AveZ©biZ B‡jKUªb¸‡jv‡K h_vµ‡g s p d I f B‡jKUªb ejv nq| 

cigvYyi Af¨šÍ‡i wbDwK¬qv‡mi Pviw`‡K †h wÎgvwÎK  ̄v‡b cÖvq me©ÿY GKwU B‡jKUªb‡K cvIqvi m¤¢vebv †ewk _v‡K 

Zv‡K AiweUvj e‡j|  

 

wewfbœ kw³¯Íi, Dc¯Í‡i Ges AiweUv‡j B‡jKUªb¸‡jv wbqg gvwdK mw¾Z _v‡K| wewfbœ AiweUv‡j B‡jKUª‡bi G 

m¾v‡K B‡jKUªb web¨vm e‡j| GK GKwU kw³¯Í‡i m‡e©v”P 2n
2
 msL¨K B‡jKUªb _v‡K| B‡jKUªb web¨v‡mi mvaviY 

wbqg n‡jvÑ  

 

1| B‡jKUªb¸‡jv kw³i D”Pµg Abymv‡i µgk 1g, 2q, 3q I 4_© BZ¨vw` wewfbœ cÖavb kw³ Í̄‡i cÖ‡ek K‡i|  

2| AvDdevD bxwZ (Aufbau Principle) : wb¤œ kw³ ¯Í‡i B‡jKUª‡bi w¯ wZkxjZv †ewk| ZvB B‡jKUªbmg~n cÖ_‡g 

wb¤œ kw³i AiweUv‡j I c‡i µgk D”Pkw³i AiweUv‡j cÖ‡ek K‡i| G bxwZ‡K AvDdevD bxwZ (Aufbau 

Principle) ejv nq| Aufbau Rvg©vb kã| Gi A_© wb‡P †_‡K Ic‡ii w`‡K µgk ev build up| AiweUv‡ji kw³i 

gvb wbY©‡qi Rb¨ Zvi cÖavb †Kvqv›Uvg msL¨v n I mnKvix †Kvqv›Uvg msL¨v  l Gi mvnv‡h¨ †bIqv nq| †h AiweUv‡ji 

(n + l) gvb wb¤œ †mB AiweUv‡j me© cÖ_g B‡jKUªb cÖ‡ek Ki‡e| †hgb 3d I 4s Gi †ÿ‡Î-  

 

3d Gi †ÿ‡Î n = 3 Ges l = 2       

4s Gi †ÿ‡Î n = 4 Ges l = 0 

 

myZivs B‡jKUªb 3d AiweUv‡j cÖ‡e‡ki c~‡e©B 4s AiweUv‡j cÖ‡ek Ki‡e|  

 

hw` ỳ‡Uv AiweUv‡ji (n + l) -Gi gvb mgvb nq Z‡e †h AiweUv‡ji n Gi gvb wb¤œ †mB AiweUv‡j cÖ_g B‡jKUªb 

cÖ‡ek Ki‡e| †hgb- 3p I 4p Gi †ÿ‡Î (n + l) Gi gvb h_vµ‡g  (3 + 1) = 4 Ges (4 + 1) =5| G †ÿ‡Î 3p 

†Z me©cÖ_g B‡jKUªb cÖ‡ek Ki‡e|  

 n + l = 3 + 2 = 5 

 n + l = 4 + 0 = 4 
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wewfbœ Awe©Uv‡ji kw³i µg h_vµ‡g 1s  2s  2p  3s  23p  4s  3d  4p  5s  4d  5p  6s  4f 

 5d  6p  7s  5f  6d  7p | ZvB B‡jKUªbmg~n kw³ Í̄i c~i‡Yi †ÿ‡Î G µgB AbymiY Ki‡e| B‡jKUªb 

web¨v‡mi G aviv wb‡Pi wP‡Îi mvnv‡h¨ g‡b ivLv hvq 

 

  

wPÎ 5.3 : AiweUv‡j kw³i µg 
 

3| û‡Ûi bxwZ (Hund`s Rule) 

†Kv‡bv Dc¯Í‡ii cÖ‡Z¨KwU Awe©Uv‡ji kw³ mgvb, GKB kw³m¤úbœ wewfbœ AiweUv‡j B‡jKUªb wKfv‡e cÖ‡ek Ki‡e Zvi 

GKwU wbqg weÁvbx ûÛ w`‡q‡Qb| weÁvbxi bvg Abymv‡i G‡K û‡Ûi bxwZ (Hund`s Rule) ejv nq| mgkw³ m¤úbœ 

AiweUvj¸‡jv‡Z cÖ_‡g GKwU GKwU K‡i B‡jKUªb GKgyLx w¯ú‡b cÖ‡ek Ki‡e| me AiweUvj c~Y© nIqvi ci wecixZ 

w¯úbhy³ B‡jKUªb cÖ‡ek K‡i †Rvo c~Y© K‡i| †hgb-  

                  1s     2s              2p   

  O (8) 

             

      1s    2s              2p 

  N (7) 
 
 

4| cvDwji eR©b bxwZ (Pauli`s Exclusion Prinaiple) : 1925 mv‡j weÁvbx cvDwj B‡jKUªb web¨vm m¤ú©‡K 

GKwU bxwZ eY©bv K‡ib hv Zvui bvgvbymv‡i cvDwji eR©b bxwZ bv‡g cwiwPZ| bxwZUv n‡jv ÒGKB cigvYy‡Z †h †Kv‡bv 

`y‡Uv B‡jKUª‡bi PviwU †Kvqv›Uvg msL¨vi gvb GKB n‡Z cv‡i bvÓ| A_©vr GKB cigvYy y‡Z ỳ‡Uv B‡jKUª‡bi wZbwU 

†Kvqv›Uvg msL¨vi gvb GK n‡jI 4_© †Kvqv›Uvg msL¨v Aek¨B wfbœ n‡e| †hgb wnwjqv‡gi `y‡Uv B‡jKUª‡bi PviwU 

†Kvqv›Uvg msL¨vi gvb wb¤œiæc :  
 

1g B‡jKUª‡bi Rb¨ n = 1, l = 0, m = 0, s = + ½   

2q B‡jKUª‡bi Rb¨ n = l, l=0, m = 0, s =     ½  
 

5| GKwU AiweUv‡j m‡e©v”P ỳ‡Uv B‡jKUªb cÖ‡ek Ki‡Z cv‡i|  

6| †Kv‡bv Dc¯Í‡i AiweUvj¸‡jv‡Z B‡jKUª‡bi weZiY Avjv`vfv‡e bv †`wL‡q wb‡¤œv³fv‡e †`Lv‡bv nq| †hgb- p I 

d AiweUv‡j B‡jKUªb weZiY : 

N (7)       = 1s
2  

 2s
2
   2p

3 
 

K (19)    = 1s
2
   2s

2
   2p

6
   3s

2
   3p

6
   4s

1
 

Fe (26)  = 1s
2
   2s

2   
2p

6  
 3s

2
   3p

6  
 3d

6
   4s

2 
 

wPšÍv Kiæb : 19 cvigvYweK msL¨vwewkó 

†g․‡ji 19 Zg B‡jKUªbwU 3d Awe©Uv‡j 

bv wM‡q 4p AiweUv‡j hvq †Kb ? 
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7| B‡jKUªb cÖ_‡g H Dc Í̄‡i cÖ‡ek K‡i †hLv‡b Dc Í̄i B‡jKUªb cÖ‡e‡ki d‡j c~Y© ev Aa©c~Y© nq| kw³¯Íi wP‡Îi 

mvnv‡h¨ µgvš̂‡q AiweUvj c~Y© nIqvi aviv wbY©q Kiv hvq|  
 

Cu (29)  1s
2
    2s

2
    2p

6
    3s

2
    3p

6
    3d

9  
  4s

2
  n‡e bv| Gi cwie‡Z© n‡e 

Cu (29)  1s
2   

 2s
2
    2p

6  
  3s

2
    3p

6
    3d

10  
  4s

1
   

Cr (24)   1s
2
    2s

2
    2p

6
    3s

2
    3p

6
    3d

4
    4s

2
  n‡e bv| Gi cwie‡Z© n‡e  

Cr (24)  1s
2
    2s

2
    2p

6 
   3s

2
    3p

6
    3d

5   
 4s

1
   

 

cigvYy‡Z B‡jKUªb web¨v‡mi wP‡Î †k‡li w`‡K wKQzUv e¨wZµg †`Lv hvq| †hgb- Ba (56)-Gi †ÿ‡Î Dc¯Íi 4s c~Y© 

nIqvi ci Gi cieZx© †g․j La (57) Gi evowZ B‡jKUªb Dc¯Íi 4f G cÖ‡ek bv K‡i 5d †Z cÖ‡ek K‡i| Aek¨ Ce 

(58) †_‡K Lu (71) ch©šÍ [Gd (64) e¨ZxZ] †g․j ¸‡jv‡Z B‡jKUªb GK GK K‡i 4f G cÖ‡ek bv K‡i 5d †Z 

cÖ‡ek K‡i| Gd (64) Gi †ÿ‡Î evowZ B‡jKUªb 4f G cÖ‡ek bv K‡i 5d †Z cÖ‡ek K‡i| Lu (71) G Dc¯Íi 4f 

c~Y© nIqvi ci cybivq wbqgg‡Zv 5d Dc¯Í‡i B‡jKUªb cÖ‡ek K‡i)|  

La (57)  1s
2
   2s

2
  2p

6
    3s

2
    3p

6
    3d

10
   4s

2
  4p

6
   4d

10
  5s

2
   5p

6 
   5d

1
    6s

2
     

Ce (58)  1s
2
   2s

2
   2p

6
   3s

2
   3p

6
    3d

10
   4s

2
  4p

6
   4d

10
  4f

1
 5s

2
   5p

6 
   5d

1
    6s

2
     

Lu (71)  1s
2
   2p

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
     

 

mviwY 5.1 : K‡qKwU †g․‡ji B‡jKUªb web¨vm 

†g․j  cigvYy µgvsK  1s    2s       2p 3s      3p      3d  4s      4p      4d      4f 

Na 

Mg 

Al 

Si 

P 

S 

Ci 

Ar 

K 

Ca 

Sc 

Ti 

V 

Cr 

Mn 

Fe 

Co 

Ni 

Cu 

Zn 

Ga 

Ge 

As 

Se 

Br 

Kr 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

   2         6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

   2        6 

1        

2         

2        1 

2        2 

2        3 

2        4 

2        5 

2        6 

2        6 

2        6 

2        6        1 

2        6        2 

2        6        3 

2        6        5 

2        6        5 

2        6        6 

2        6        7 

2        6        8 

2        6        10 

2        6        10 

2        6        10 

2        6        10 

2        6        10 

2        6        10 

2        6        10 

2        6        10 

 

 

 

 

 

 

 

 

1 

2 

2 

2 

2 

1 

2 

2 

2 

2 

1 

2 

2       1 

2       2 

2       3 

2       4 

2       5 

2       6 

  
 Na I K Gi 11 I 19 Zg B‡jKUª‡bi Rb¨ (cvDwji eR©b bxwZi cÖ‡qvM K‡i) PviwU †KvqvUvg msL¨vi gvb †ei Kiæb| 
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5.4 ch©vq mviwY (Periodic Table) 

Avgv‡`i Pvicv‡k hv wKQz †`wL Gi mKj e¯‧B AmsL¨ AYyi mgš̂‡q MwVZ| AYy¸‡jv Avevi cigvYy ev †g․‡ji mgš̂‡q 

MwVZ| cÖwZwU †g․‡ji wKQz  •ewkó¨c~Y© ag© i‡q‡Q| Gme  •ewkóc~Y© †g․j‡K a‡g©i mv „̀‡k¨i Ici wfwË K‡i wewfbœ 

†kÖwY‡Z fvM Kiv †M‡j  †kÖwYwfwËK ag©, wewµqvi cÖeYZv BZ¨vw` Rvbv I Zv g‡b ivLv AZ¨šÍ mnR n‡q hvq| Gfv‡e 

mv`„k¨c~Y© ag© I wewµqvi cÖeYZv I mwµqZvwewkó  †g․jmg~n‡K GKB  †kÖwY‡Z  †i‡L G‡`i †Kv‡bv GKwUi imvq‡bi 

Ávb †_‡K Ab¨ †g․j¸‡jvi imvqb wel‡qi aviYv Kiv mnRZi Kivi avivevwnK cÖ‡Póv †_‡KB AvaywbK Òch©vq mviwYiÓ 

D‡b¥l N‡U‡Q| GKBiƒc ag©wewkó †g․jmg~n‡K Zv‡`i a‡g©i µgvbymv‡i Avjv`v Avjv`v  †kÖwY‡Z †i‡L †g․jmg~‡ni 

ch©vq mviwY •Zwi Kiv n‡q‡Q| GB BDwb‡U DwjøwLZ welqe ‧̄‡K `yBwU mve BDwb‡U wef³ Kiv n‡q‡Q| 

AvaywbK ch©vq mviwYi wfwË 

ivwkqvi cÖL¨vZ weÁvbx imvqbwe` wWwgwUª †g‡Ûwjd (Dimitri Mendeleeff) 1869 wLªóv‡ã Ges Rvg©vwbi imvqbwe` 

jy_vi †gqvi (Luther Mayer) 1870 wLªóv‡ã m¤ú~Y© ¯^vaxbfv‡e †m mg‡q Avwe®K…Z 63wU †g․j wb‡q cy•Lvbycy•Lfv‡e 

ch©v‡jvPbv K‡i †g․j¸‡jvi AvaywbK †kÖwYwefv‡Mi g~jbxwZ Avwe®‥vi K‡ib| †g‡Ûwjd GB bxwZ‡K cÖ_g GKwU m~‡Îi 

AvKv‡i cÖKvk Kivq Zvi bvgvbymv‡i GB m~ÎwU‡K †g‡Ûwj‡di ch©vq m~Î (Periodic Law) ejv nq|  

              

                  wPÎ 5.4 : †WwgwUª †g‡Ûwjd                   wPÎ 5.5 : jy_vi †gqvi 

m~ÎwU n‡jv †g․j¸‡jv‡K cvigvYweK f‡ii D”Pµg Abymv‡i mvRv‡j G¸‡jvi †f․Z I ivmvqwbK ag©vewj ch©vqµ‡g 

AvewZ©Z nq| GKB ai‡bi †g․wjK c`v_©‡K GKwU †kÖwY‡Z ¯ vb w`‡Z wM‡q K‡qKwU †g․j‡K Zv‡`i cvigvYweK fi 

wn‡m‡e mvRv‡bv m¤¢e nqwb| †hgb K Gi cvigvYweK fi 39.1 wKš‧ Ar Gi cvigvYweK fi 39.9| †m wn‡m‡e K Gi 

¯ vb nq wbw®…q M¨v‡mi mv‡_ 18 MÖæ‡c Avi Ar Gi ¯ vb nq ÿvi avZzi mv‡_ MÖæc 1 †Z, hv mvgÄm¨c~Y© bq|  

cvigvYweK f‡ii µg Abymv‡i mw¾Z Kivq †g‡Ûwj‡di cÖ‡Póvi me‡P‡q †ewk Amyweav n‡jv AvB‡mv‡Uvc wb‡q| 

AvB‡mv‡Uvc n‡jv GKB †g․‡ji wewfbœ cvigvYweK fiwewkó cigvYy| cvigvYweK f‡ii µg Abymv‡i mvRv‡Z n‡j GKB 

†g․‡ji wewfbœ AvB‡mv‡Uvc‡K ch©vq mviwY‡Z wfbœ wfbœ ¯ vb w`‡Z nq hv ch©vq mviwYi g~j KvVv‡gvi cwicš x| 

Gme ch©‡eÿY †_‡K †evSv hvq †h, ÒcvigvYweK fiÓ †g․‡ji †kÖwY wefv‡Mi wfwË n‡Z cv‡i bv| cieZ©xKv‡j 1913 

mv‡j weÁvbx †gvm‡j iÄb iwk¥i cixÿvq cÖgvY K‡ib †h, iÄb iwk¥i ¯ú›`b msL¨vi mv‡_ cvigvYweK f‡ii †Kv‡bv 

m¤úK© †bB eis †g․‡ji cvigvYweK msL¨vi mv‡_ mvgÄm¨c~Y©| G †_‡K cÖwZwôZ nq †h, †g․‡ji fi msL¨vi †P‡q 

cvigvYweK msL¨vB ch©vq mviwYi †kªqZi wfwË| 

ch©vq m~‡Îi ms‡kvwaZ iƒc n‡jv Ò†g․jmg~‡ni †f․Z I ivmvqwbK ag©vewj Zv‡`i cvigvYweK msL¨v AYy yhvqx ch©vqµ‡g 

AvewZ©Z nq|Ó cvigvYweK msL¨vi µg Abymv‡i †g․jmg~n‡K ch©vq mviwY‡Z mw¾Z Ki‡j weÁvbx †g‡Ûwjd cUvwkqvg 

I AvM©b, †Ujywiqvg I Av‡qvwWb ev †Kvevë I wb‡K‡ji Ae¯ vbMZ †h mgm¨v jÿ K‡iwQ‡jb Zv Avi _v‡K bv| 

†hgbAvM©‡bi cvigvYweK msL¨v (18), cUvwkqv‡gi cvigvYweK msL¨v (19) Gi †P‡q Kg e‡j ch©vq mviwY‡Z AvM©b 

cUvwkqv‡gi c~‡e© wewfbœ wbw®…q M¨v‡mi m‡½ GKB †kÖwY‡Z (18) Ges cUvwkqvg Ab¨vb¨ ÿvi avZzi m‡½ 1 †kÖwY‡Z 
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¯ vwcZ nq| d‡j cvigvYweK msL¨v hyw³m½Zfv‡eB M„nxZ nq| wKš‧ K‡qKwU welq cvigvYweK msL¨v‡K †g․‡ji  

†kÖwYwefv‡Mi wfwË wn‡m‡e  MÖnY Kivi e¨vcv‡i mgm¨vi m„wó K‡iv †hgb 

 ch©vq mviwY‡Z †Kb GK GKwU wbw`©ó Ae¯ v‡b GK GKwU ch©v‡qi weiwZ N‡U Ges Av‡iKwU ch©vq ïiæ nq? 

 cÖ_g ch©v‡q 2wU †g․j, wØZxq I Z…Zxq ch©vq 8wU K‡i †g․j, PZz_© I cÂg ch©v‡q 18wU K‡i †g․j Ges lô I 

mßg ch©v‡q 32wU K‡i †g․j †Kb ¯ vb jvf K‡i? 

 wKfv‡e mgag©x †g․jmg~n GKB †kÖwY‡Z Ae¯ vb jvf K‡i? 

 j¨vb_vbvBW I A¨vKwUbvBW mvwii †g․jmg~‡ni ch©vq mviwYi wb‡P c„_Kfv‡e †Kb ¯ vcb Kiv nq? 

 Gme cÖ‡kœi DËi ch©v‡jvPbv Ki‡j †`Lv hvq †h, ch©vq mviwYi GKwU wfwË Í̄i cvigvYweK msL¨v n‡jI Gi 

P~ovšÍ wfwË n‡jv †g․‡ji cigvYyi B‡jKUªb web¨vm| B‡jKUªb web¨v‡mi mvnv‡h¨ ch©vq mviwY‡Z †g․‡ji Ae¯ vb, 

†kÖwYweb¨vm Ges a‡g©i m‡½ Ae¯ v‡bi mvgÄm¨ BZ¨vw` e¨vL¨v Kiv hvq| †hgbÑ 

Avgiv hw` MÖæc 1 Gi †g․j¸‡jvi B‡jKUªb web¨vm jÿ Kwi Zvn‡j †`Lv hvq †h, 1 Dc‡kÖwYi †g․j¸‡jvi me©‡kl ev 

ewnt¯Í‡i GKwU gvÎ B‡jKUªb i‡q‡Q A_©vr ewnt Í̄‡ii B‡jKUªb web¨vm ns
1
| 

H (1)  1s
1 

Li (3)  1s
2
  2s

1
 

Na (11)  1s
2
  2s

2   
2p

6  
3s

1
 

K (19) - 1s
2
  2s

2
  2p

6
  3s

2
  3p

6
 4s

1
 

Rb (37)  1s
2
  2s

2
  2p

6
  3s

2
  3p

6
  3d

10
  4s

2
  4p

6
  5s

1
 

Cs (55) - 1s
2 

2s
2 
2p

6
3s

2
3p

6
3d

10
4s

2
4p

6
4d

10
5s

2
5p

6
6s

1
 

Fr (87)  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

10
  6s

2
  6p

6
  7s

1
 

Gfv‡e MÖæc 1, 2 Ges 13 MÖæc 17 †kÖwYi †g․jmg~‡ni B‡jKUªb web¨vm Ki‡j †`Lv hvq †h, G¸‡jvi ewnt Í̄‡i B‡jKUª‡bi 

web¨vm h_vµ‡g ns
1
, ns

2
, ns

2
np

1
, ns

2
np

2
, ns

2
np

3
, ns

2
np

4
, ns

2
np

5
| GKBfv‡e ch©vq mviwYi gvSLv‡b Aew  ̄Z MÖæc 

3 n‡Z MÖæc 12 ch©šÍ †g․jmg~‡ni cigvYyi me©‡kl Í̄‡ii B‡jKUªb web¨vm h_vµ‡g- 

MÖæc-3       (n1) d
1 

ns
2
 

MÖæc-4       (n1) d
2 

ns
2 

MÖæc- 5     (n1) d
3 

ns
2
 

MÖæc- 6     (n1) d
5 

ns
1
 

MÖæc- 7     (n1) d
5 

ns
2
 

MÖæc- 8     (n1) d
6 

ns
2
 

MÖæc- 9     (n1) d
7 

ns
2
 

MÖæc- 10   (n1) d
8 

ns
2
 

MÖæc- 11   (n1) d
10 

ns
1
 

MÖæc- 12   (n1) d
10 

ns
2
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†h †Kv‡bv ch©v‡q evg †_‡K Wv‡b †M‡j †g․j¸‡jvi †kl kw³ Í̄‡i µgk GKwU K‡i B‡jKUªb evo‡Z _v‡K| 18 MÖæ‡c 

wM‡q ewnt¯  Kÿc_ B‡jKUªb Øviv c~Y© nq| Avevi †`Lv hvq, †g․‡ji cigvYyi kw³¯Í‡ii cÖavb †Kvqv›Uvg msL¨vi gvb 

ch©vq mviwY‡Z †g․jwUi ch©vq Ges cigvYyi †kl Kÿc‡_i B‡jKUªb msL¨v †g․‡ji †kÖwYMZ Ae¯ vb wb‡ ©̀k K‡i| 

†hgb, g¨vM‡bwkqv‡gi B‡jKUªb web¨vm Mg (12)1s
2
 2s

2
 2p

6
 3s

2
| GLv‡b g¨vM‡bwmqv‡gi †kl Kÿc‡_i cÖavb 

†Kvqv›Uvg msL¨vi gvb 3| myZivs GwU Z…Zxq ch©v‡qi †g․j| Gi †kl Kÿc‡_ 2wU B‡jKUªb _vKvq †g․jwUi MÖæc 2-Gi 

AšÍfy©³ AšÍf~©³| 

†g․‡ji †hvRbx Ges RviY msL¨vI B‡jKUªb web¨v‡mi mv‡_ mvgÄm¨c~Y©| †hgb MÖæc 1 Gi cÖwZwU †g․‡ji cigvYyi 

ewnt¯Í‡i 1wU B‡jKUªb Av‡Q| 1wU B‡jKUªb Z¨vM K‡i Gme cigvYy mn‡RB wbw®…q M¨v‡mi cigvYyi b¨vq B‡jKUªb 

web¨vm jvf K‡i| G Kvi‡Y GB †kÖwYi mKj †g․‡ji †hvRbx 1 Ges RviY msL¨v +1| Aciw`‡K MÖæc 17 †kªYxi 

†g․jmg~‡ni evB‡ii Kÿc‡_ 7wU B‡jKUªb _vKvq Gme †g․j AóK c~Y©Zvi Rb¨ 1wU B‡jKUªb MÖnY K‡i| AZGe G 

†kÖwYi †g․j¸wji †hvRbx1 Ges RviY msL¨vÑ1| Gfv‡e †kªYx 1, 2 Ges 13 †_‡K 17 ch©šÍ †g․jmg~‡ni RviY Ae¯ v 

h_vµ‡g +1, +2, +3, +4, Ñ3, Ñ2, Ñ1 nq| 

Avevi j¨vb_vbvBW wmwi‡Ri cÖwZwU †g․‡ji MVb 5s
2
 5p

6
 5d

1
 6s

1
 Ges A¨vKwUbvBW wmwi‡Ri cÖwZwU †g․‡ji MVb 

6s
2
 6p

6
 6d

1
 7s

2
| G `y‡Uv mvwii 15wU K‡i †g․‡ji ewnt¯  me¸‡jv ¯Í‡ii B‡jKUªbxq MVb GKB| cÖwZwU wmwi‡Ri 

†g․j¸‡jvi a‡g©i mv`„k¨ _vKvq G¸‡jv‡K ch©vq mviwYi GKwU gvÎ ¯ v‡b ¯ vcb Ki‡Z nq| wKš‧ GwU m¤¢e bq e‡j 

ch©vq mviwYi wb‡P Avjv`vfv‡e ¯ vb †`Iqv n‡‡Q| GwU m¤¢e n‡q‡Q †g․jmg~n‡K B‡jKUªb web¨v‡mi wfwË‡Z mw¾Z 

Kivq| DcwiD³ Av‡jvPbv †_‡K GKwU welq ¯úó †h, ch©vq mviwYi g~jwfwË cvigvYweK msL¨v bq eis †g․jmg~‡ni 

B‡jKUªb web¨vm| 

†g․jmg~‡ni †f․Z I ivmvqwbK ag© †g․jmg~‡ni †kl Kÿc‡_ B‡jKUªb web¨v‡mi Ici wbf©ikxj Ges †h‡nZz ch©vq 

mviwYi g~j D‡Ïk¨ Abyiƒc †f․Z I ivmvqwbK a‡g©i wfwË‡Z †g․jmg~‡ni †kÖwYweb¨vm Kiv, myZivs cvigvYweK msL¨vi 

µg Abymv‡i B‡jKUªb web¨vmB ch©vq mviwYi g~j wfwË| 

B‡jKUªb web¨vm †_‡K ch©vq mviwY‡Z †g․‡ji Ae  ̄vb wbY©q 

AvaywbK ch©vq mviwYi g~jwfwË n‡jv †g․‡ji B‡jKUªb web¨vm| ZvB ch©vq mviwY‡Z †Kv‡bv †g․‡ji Ae¯ vb Gi B‡jKUªb 

web¨vm †_‡K eySv hvq| cÖ_‡g †g․‡ji B‡jKUªb web¨vm †_‡K ch©vq mviwY‡Z D³ †g․‡ji Ae¯ vb wbY©q Kiv hvq| 

†Kv‡bv †g․‡ji hZwU kw³ ¯Í‡i B‡jKUªb web¨¯Í _v‡K kw³ ¯Í‡ii †m msL¨vB n‡jv H †g․‡ji ch©vq msL¨v| †hgb- 

nvB‡Wªv‡Rb (H) I wnwjqv‡gi (He) Gi †ÿ‡Î †`Lv hvq, GKwU gvÎ kw³ ¯Í‡ii B‡jKUªb web¨¯Í _v‡K Ges ch©vq 

mviwY‡Z G‡`i Ae¯ vb ch©vq- 1-G| Abyiƒcfv‡e   †mvwWqvg †_‡K AvM©b ch©šÍ †g․jmg~‡ni B‡jKUªb wZbwU kw³ ¯Í‡i 

web¨¯Í| G‡Z eySv hvq, G‡`i ch©vq msL¨v n‡jv 3| mvaviYfv‡e me©ewnt  ̄ kw³ ¯Í‡i B‡jKUªb msL¨vB †Kv‡bv wbw ©̀ó 

ch©v‡q D³ †g․‡ji MÖæc msL¨v wb‡ ©̀k K‡i|  

ch©vq I MÖæc wba©viY : †Kv‡bv †g․‡ji B‡jKUªb web¨v‡m m‡e©v”P cÖavb †Kvqv›Uvg msL¨v †g․jwUi ch©vq wba©viY K‡i|  

†hgb P Gi B‡jKUªb web¨vm (1s
2 

2s
2
 2p

6 
3s

2
 3p

3
)  †_‡K †`Lv hvq, Gi m‡e©v”P cÖavb †Kvqv›Uvg msL¨v 3| Kv‡RB 

P Gi Ae¯ vb ch©vq mviwYi 3 bs ch©v‡q | 

cigvYyi me©‡kl †Kvqv›Uvg msL¨vi Awe©Uv‡j/Awe©Uvjmg~‡n we`¨gvb †gvU B‡jKUªb msL¨v H †g․‡ji MÖæc wb‡ ©̀k K‡i| 

D`vniY ¯^iæc dmdiv‡mi me©‡kl kw³ ¯Í‡i 2 + 3 = 5 wU B‡jKUªb _vKvq Gi MÖæc n‡e 15 | KviY 10 wU MÖæc n‡jv 

d-eøK †g․j hv‡`i Ae¯ vb ch©vq mviwYi gvSLv‡b e‡j p-eøK †g․‡ji Ae¯ vb wbY©‡q 10  †hvM Ki‡Z nq | wb‡P 

KwZcq D`vniY †`Iqv n‡jv : 

K) s Ges p Dfq Dc¯Íi wg‡j †gvU 7 wU B‡jKUªb (s
1 
n‡Z s

2
p

5
)  _vK‡j †g․jwU µgvš̂‡q MÖæc 1, 2 Ges 13 †_‡K 

MÖæc 17 Gi AšÍfy©³ nq| †hgb †mvwWqvg (11) cigvYyi ewnt¯Í‡i GKwU B‡jKUªb _v‡K e‡j GwU MÖæc 1 G Aew¯ Z| 
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Avevi †K¬vwib cigvYyi ewnt Í̄‡i 7wU B‡jKUªb _v‡K| ZvB GwU MÖæc 17-Gi AšÍfy©³ nq| †K¬vwib GKwU p-eøK †g․j 

e‡j G‡ÿ‡ÎI 7 Gi mv‡_ 10 †hvM n‡jv| 

11Na = 1s
2
 2s

2 
2p

6
3s

1
    MÖæc 1 Ges ch©vq 3 

17Cl = 1s
2
 2s

2
 2p

6
3s

2
 3p

5           
MÖæc 17 Ges ch©vq 3  

L) ewnt¯  s Ges p Dc¯Í‡i †gvU 8wU B‡jKUªb (s
2 

p
6
) _vK‡j †g․jwUi Ae¯ vb 18 MÖæ‡c A_©vr †g․jwU wbw®…q M¨vm| 

†hgb  10Ne - 1s
2
2s

2
 2p

6
  t MÖæc 18; ch©vq 2 

M) †g․jwU d-eøKfz‚³ n‡j ewnt¯  d I s Dc Í̄‡i †gvU hZwU B‡jKUªb _v‡K †g․jwUI ZZ b¤^i MÖæ‡ci AšÍf©y³ nq| 

†hgb ¯‥¨vwÛqvg (21) G me©‡kl kw³ Í̄‡i 3d
1
 4s

2 
web¨vm _v‡K e‡j Gi MÖæc 3 Ges ch©vq 4 nq| 

21Sc - 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
3d

1
 4s

2 
; MÖæc 3 I ch©vq 4 

Cu Gi ewnt¯Í‡i 3d G 10wU B‡jKUªb Av‡Q| myZis 4s Gi 1 wU B‡jKUª‡bi Rb¨ Gi MÖæc 10 + 1 = 11 nq|  

29Cu  1s
2
 2s

2
 2p

6
 3s

2
 3p

6
3d

10
 4s

1
  MÖæc 11 Ges ch©vq 4 

 

5.5  †g․‡ji ch©vqe„Ë ag© (Periodic Properties of Elements) 

ch©vq mviwYi †g․jmg~‡ni cvigvYweK msL¨v e„w×i mv‡_ mv‡_ wbw`©ó e¨eavb AšÍi a‡g©i cybive„wË NU‡Z †`Lv hvq| 

a‡g©i G RvZxq cybive„wË‡K †g․‡ji ch©vqe„wËK ag© ev ch©vqe„ËZv e‡j| †g․‡ji meKwU †f․Z I ivmvqwbK ag©B 

ch©vqe„wËK| KviY cvigvYweK msL¨vi wbw ©̀ó e¨eav‡bi ci †g․‡ji ewnt¯Í‡ii B‡jKUªbxq MV‡b mv`„k¨ N‡U|  †g․‡ji 

ag© ewnt¯Í‡ii B‡jKUªbxq MVb Ges wbDwK¬qvm †_‡K B‡jKUª‡bi `yiZ¡ Z_v cvigvYweK e¨vmva© GB `ywU welq Øviv 

wbqwš¿Z nq| ZvB ch©vq mviwY‡Z †Kv‡bv †g․‡ji Ae  ̄vbm~PK MÖæc  msL¨v †_‡K ewn : Í̄‡i B‡jKUªb msL¨v Abymv‡i ag© 

m¤ú‡K©  aviYv cvIqv hvq| MjbvsK, ùzUbvsK, cigvYyi AvKvi AvqwbKiY kw³, B‡jKUªb Avmw³, Zwor FYvZ¥KZv, 

ivmvqwbK mwµqZv, avZz ag© BZ¨vw` ch©vqe„Ë ag©| Gevi ch©vqe„Ë ag© m¤ú‡K© Av‡jvPbv Kiv n‡jv| 

MjbvsK I ùzUbvsK : †g․‡ji MjbvsK I ùzUbvsK n‡jv  †g․‡ji †f․Z ag©| †g․‡ji a‡g©i ch©vqe„ËZv  †Kej ivmvqwbK 

ag©vewj‡Z mxgve× _v‡K bv|  †g․‡ji Mjbvs‡K, ùzUbvs‡K, Nb‡Z¡ Ges Ab¨vb¨ a‡g©I Zv cwijwÿZ nq| G me †f․Z 

ag© cigvYyi MVb, †g․‡j cigvYyi ga¨Kvi eÜb cÖK…wZ Ges cigvYyi Nb mwbœweó Ae¯ vi mv‡_ wbweofv‡e m¤ú©Khy³| 

Gme welq Avevi cigvYyi B‡jKUªb web¨v‡mi Dci wbf©ikxj| 

avZe  †g․‡ji †ÿ‡Î MjbvsK I ùzUbvsK wbf©i K‡i 

 avZe L‡Ð avZe Avq‡bi Avavb I gy³ B‡jKUªb msL¨v, Ges 

  avZe Avqb I gy³ B‡jKUª‡bi ga¨eZ©x AvKl©Y kw³i Ici| 

avZe Avqb I gy³ B‡jKUª‡bi ga¨eZ©x AvKl©Y kw³ †ewk n‡j avZe †g․‡ji MjbvsK I ùzUbvsK †ewk nq| AavZe 

†g․‡ji †ÿ‡Î MjbvsK I ùzUbvsK wbf©i K‡i 

 AavZe †g․‡ji AYymg~‡ni ga¨eZ©x f¨vb Wvi Iqvjm (van der Waals) AvKl©Y kw³i Ici : AavZe  

†g․‡ji AYy ymg~‡ni ga¨eZ©x f¨vbWvi Iqvjm AvKl©Y kw³ †ewk n‡j AavZe †g․‡ji MjbvsK I ùzUbvsK †ewk 

nq| ch©vq mviwYi GKwU MÖæ‡c avZe cigvYyi cvigvYweK  msL¨v e„w×i mv‡_ avZe L‡Ð hy³ B‡jKUªb Awfbœ 

n‡jI avZe Avq‡bi AvKvi e„w× cvq| AvKvi e„w×i mv‡_  avZe Avqb I gy³ B‡jKUª‡bi ga¨eZ©x AvKl©Y 

kw³ n«vm cvq| ZvB ch©vq mviwYi †Kv‡bv MÖæ‡c avZe cigvYyi cvigvYweK msL¨v e„w×i mv‡_  †g․‡ji MjbvsK 

I ùzUbvsK n«vm cvq| MÖæc-1 G Aew¯ Z  ÿviavZymg~‡ni MjbvsK- 

ÿvi avZz Li Na K Rb Cs Fr 

MjbvsK (C) 180.5 97.8 63.7 39.0 28.4 27 
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MÖæc-17 †Z Aew¯ Z n¨v‡jv‡Rbmg~‡ni cvigvYweK msL¨v e„w×i mv‡_ Zv‡`i MjbvsK µgvš̂‡q e„w× cvq| n¨v‡jv‡Rb 

cigvYyi AvKvi e„w×i mv‡_ AYymg~‡ni ga¨eZ©x f¨vb Wvi Iqvjm AvKl©Y kw³ e„w× cvq| n¨v‡jv‡Rbmg~‡ni MjbvsK 

n‡jvÑ 

n¨v‡jv‡Rb F Cl Br I At 

MjbvsK (C) -219 -100 -7.2 113.5 302 

ch©vq mviwYi evg †_‡K Wvb w`‡K avZe cigvYy ch©šÍ cvigvYweK msL¨v e„w×i mv‡_ avZe L‡Ð avZe Avq‡bi Avavb I 

gy³ B‡jKUªb msL¨v e„w× cvq| Zv‡Z avZe Avqb I B‡jKUª‡bi ga¨eZ©x AvKl©Y kw³ †ewk nq| G AvKl©Y kw³‡K 

avZe eÜb e‡j| ZvB avZe cigvYy ch©šÍ †Kv‡bv ch©v‡qi evg †_‡K Wvb w`‡K †g․‡ji MjbvsK I ùzUbvsK e„w× cvq| 

Z…Zxq ch©v‡qi  †g․j Na, Mg I Al L‡Û avZe Avqb h_vµ‡g Na
+
, Mg

2+
 Al

3+
 wn‡m‡e _v‡K| cÖwZwU cigvYy n‡Z 

gy³ B‡jKUª‡bi msL¨vI µgk ev‡o| GRb¨ Na n‡Z Al ch©šÍ avZe eÜ‡bi kw³ `„pZi nq | ZvB G‡`i MjbvsK 

µgvš̂‡q e„w× cvq| 

dmdivm (P4) AYy weï× mg‡hvRx cÖK…wZi| dmdivm AYymg~n f¨vbWvi Iqvjm AvKl©Y e‡ji gva¨‡g Ave× _v‡K| 

ZvB dmdiv‡mi MjbvsK I ùzUbvsK Kg| †K¬vwib AYy wØ-cigvYyK M¨vm, ZvB Gi MjbvsK I ùzUbvsK AZ¨šÍ Kg| 

mvjdv‡ii AYymg~n `ye©j f¨vbWvi Iqvjm AvKl©Y e‡ji gva¨‡g Ave× _v‡K e‡j MjbvsK I ùzUbvsK Kg| 

 

cvigvYweK AvKvi ev cvigvYweK e¨vmva© (Atomic Size) 

ch©vq mviwY‡Z †Kv‡bv GKwU MÖæ‡c Ges ch©v‡q †g․‡ji cvigvYweK AvKvi ev cvigvYweK e¨vmva© wbqwgZfv‡e cwiewZ©Z 

nq| †g․‡ji AvqwbK e¨vmva© ev mg‡hvRx e¨vmva© cwigvc K‡i Gi cvigvYweK AvKvi m¤ú‡K© aviYv cvIqv hvq| 

AvqwbK I mg‡hvRx e¨vmva©‡K nm (nanometer) GK‡K cwigvc Kiv nq| (1 nm =10
-9 

m) 

GKB  †g․‡ji ỳwU cigvYy GKK mg‡hvRx eÜ‡b Ave× Ae¯ vq  

cigvYyØ‡qi  wbDwK¬qv‡mi ga¨eZ©x `~i‡Z¡i A‡a©K n‡jv H †g․‡ji  

mg‡hvRx e¨vmva© (Covalent radius)| Cl AYy‡Z †K¬vwib cigvYyi  

wbDwK¬qv‡mi ga¨eZ©x `~i‡Z¡i A‡a©K n‡jv †K¬vwi‡bi mg‡hvRx e¨vmva©|  

‡g․jØq wØeÜb ev wÎeÜb MVb Ki‡j †h mg‡hvRx e¨vmva© cvIqv hvq  

Zv GKK mg‡hvRx eÜb Ae¯ vq cÖvß mg‡hvRx e¨vmv‡a©i Zzjbvq Kg nq| 

 

 †g․‡ji cvigvYweK AvKvi ev cvigvYweK e¨vmva© wbf©i K‡i :  

  cigvYyi wbDwK¬qvm I B‡jKUª‡bi ga¨eZ©x AvKl©Y kw³i Dci| 

 cigvYyi B‡jKUª‡bi Í̄i msL¨vi Ici|  

 cigvYyi B‡jKUª‡bi ¯Íi msL¨v †ewk n‡j cvigvYweK AvKvi e„w× cvq Ges wbDwK¬qv‡mi abvZ¥K Avavb e„w×i 

mv‡_ wbDwK¬qvm I B‡jKUª‡bi ga¨eZ©x AvKl©Y kw³ e„w× cvq| G‡Z me©ewn :¯  B‡jKUªb wKQzUv wbDwK¬qv‡mi 

wbKUeZ©x nq Ges cvigvYweK AvKvi n«vm cvq| 

 Kvh©Ki wbDwK¬qvi Avav‡bi Ici cigvYyi AvKvi wbf©i K‡i| wbDwK¬qv‡mi abvZ¥K Avavb cigvYyi B‡jKUª‡bi 

AiweUvj AvK…ó K‡i wbDwK¬qv‡mi w`‡K msKywPZ K‡i| wbDwK¬qv‡mi abvZ¥K Avavb cigvYy‡Z we`¨gvb †_‡K 

B‡jKUªb msL¨vi mgvb| wKš‧ B‡jKUªbmg~n wewfbœ ¯Í‡i web¨¯Í nIqvq me©‡kl Í̄‡ii B‡jKUª‡bi cÖwZ 

wbDwK¬qv‡mi AvKl©Y ej Af¨šÍixY B‡jKUªb Øviv evavMÖ¯Í nq| Af¨šÍixY B‡jKUªb Øviv me©ewnt  ̄  B‡jKUª‡bi 

cÖwZ wbDwK¬qv‡mi AvKl©Y Kg Abyfe Kivq civgvYyi  AvKvi †h cwigvY n«vm cvIqvi K_v Gi Zzjbvq Kg 

nq| 

 
wPÎ 5.6 : mg‡hvRx e¨vmva© 
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 ch©vq eivei cigvYyi AvKv‡ii cwieZ©b : cÖwZwbwa †g․j¸‡jvi †ÿ‡Î †h †Kv‡bv ch©v‡qi evgw`K †_‡K Wvb 

w`‡K †M‡j cigvYyi AvKvi Z_v cvigvYweK e¨vmva© n«vm cvq|  

 e¨vL¨v : GKB ch©vqfz³  †g․‡ji cigvYy¸‡jv B‡jKUªbxq kw³ ¯Íi¸‡jv AcwieZ©Z _vKvq cv_©K¨m~PK 

B‡jKUªb¸‡jv GKB kw³ ¯Í‡i ¯ vb cvq| wKš‧ cigvYyi cvigvYweK msL¨v e„w×i mv‡_ mv‡_ †cÖvUb msL¨v e„w×i 

d‡j wbDwK¬qv‡m abvZ¥K Avavb e„w× cvIqvq cigvYyi ewn Í̄‡i Dcw¯ Z B‡jKUªb¸‡jvi Ici wbDwK¬qv‡mi 

AvK©lY ej ZxeªZi nq| d‡j  †h †Kv‡bv ch©vq eivei evgw`K †_‡K Wvbw`‡K cvigvYweK e¨vmva© µgk 

Kg‡Z _v‡K| †h †Kv‡bv ch©v‡q MÖæc 1 Gi †h․M¸‡jvi cigvYyi AvKvi me‡P‡q eo Ges MÖæc-17 Gi 

n¨v‡jv‡Rb †g․j¸‡jvi cigvYyi AvKvi me‡P‡q ÿz`ª nq| 

 

mviwY 5.2 : Z…Zxq ch©vqfz³ †g․jmg~‡ni cvigvYweK (mg‡hvRx) e¨vmv‡a©i cwieZ©b 

MÖæc †g․j B‡jKUªb web¨vm cvigvYweK e¨vmva© (A
0
) 

1 Na 2,8,1 1.54 

2 Mg 2, 8, 2 1.36 

14 S 2,8,4 1.17 

15 P 2,8,5 1.10 

16 S 2,8,6 1.04 

(1 A¨vs÷ªg GKK = 10
-8

 cm) 
 

 †kÖwY eivei cigvYyi AvKv‡ii cwieZ©b : ch©vq mviwYi †h †Kv‡bv MÖæ‡ci Ici †_‡K hZ wb‡Pi w`‡K hvIqv 

hvq †g․j¸‡jvi cigvYyi AvKvi Z_v cviegvYweK e¨vmva© D‡jøL‡hvM¨fv‡e e„w× cvq| 
 

e¨vL¨v : cigvYyi cvigvYweK msL¨v e„w×i mv‡_ mv‡_ GKB MÖæcfz³ †g․j¸‡jvi bZzb bZzb ewnt¯   kw³¯Í‡i 

B‡j±ª‡bi cÖ‡ek N‡U|  d‡j ewnt  ̄ kw³¯Í‡ii B‡jKUªb¸‡jv cigvYyi wbDwK¬qvm †_‡K µgk ỳieZ©x nq| 

GQvov cigvYyi wbDwK¬qvm‡K wN‡i  †h mg Í̄ B‡jKUªbc~Y© kw³ ¯Íi Av‡Q, †m¸‡jv cigvYy wbDwK¬qvm I ewnt¯  

kw³¯Í‡ii B‡jKUª‡bi g‡a¨ c ©̀vi g‡Zv KvR K‡i| 

 

mviwY 5.3 : ch©vq I †kªwY‡Z cvigvYweK e¨vmv‡a©i cwieZ©b 

 

ch©vq 

MÖæc 

1 14 17 

2 3Li (2,1)  : 1.23A 6C (2,4)  : 0.77A 9F (2,7)  : 0.72A 

3 11Na(2, 8, 1)  : 1.64A 14Si (2,8,4)  : 1.7A 17Cl (28,7)  : 0.99A 

4 19K (2,8,8,1) :2.03A 32Ge(2,8,18,4) :1.22A 35Br(2,8,18,7) :1.14A 

 AvqwbKiY kw³ (Ionization Potential) : ch©vq mviwY‡Z †Kv‡bv GKwU MÖæ‡c Ges ch©v‡q †g․‡ji AvqwbKiY kw³ 

wbqwgZfv‡e cwiewZ©Z nq| M¨vmxq Ae¯ vq wew”Qbœ †Kv‡bv †g․‡ji GK †gvj cigvYy †_‡K GK †gvj B‡jKUªb AcmviY 

K‡i abvZ¥K Avq‡b cwiYZ Ki‡Z †h cwigvY kw³i cÖ‡qvRb Zv‡K †g․‡ji AvqwbKiY kw³ e‡j| AvqwbKiY kw³‡K 

wK‡jvRyj/†gvj GK‡K cÖKvk Kiv nq| †h‡nZz †g․j †_‡K B‡jKUªb AcmviY Ki‡Z kw³ cÖ‡qvM Ki‡Z nq ZvB 

AvqwbKiY kw³i gvb abvZ¥K nq| AvqwbKiY kw³‡K I Øviv cÖKvk Kiv nq| AvqwbKiY kw³ †g․‡ji B‡jKUªb 

web¨vmwfwËK GKwU ¸iæZ¡c~Y© †g․wjK ag©| Zwor wbi‡cÿ cigvYy †_‡K GK †gvj B‡jKUªb AcmviY K‡i GKK abvZ¥K 

Avq‡b  cwiYZ Ki‡Z  †h cwigvY kw³i cÖ‡qvRb Zv‡K cÖ_g AvqwbKiY kw³ e‡j| Gfv‡e GKK abvZ¥K Avqb †_‡K 
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GK †gvj B‡jKUªb AcmviY K‡i wØ-abvZ¥K Avq‡b cwiYZ Ki‡Z †h cwigvY kw³i cÖ‡qvRb Zv‡K wØZxq AvqwbKiY 

kw³ e‡j| mvaviYZ †Kv‡bv †g․‡ji cÖ_g AvqwbKiY kw³ †_‡K wØZxq AvqbxKiY kw³ †ewk nq| 

M(g) – e
-
 I1  M

+
(g)              I1 =  cÖ_g AvqwbKiY kw³ 

M
+

(g) – e
-
            I2   M

2+
(g)              I2 = wØZxq AvqwbKiY kw³ 

†Kv‡bv †g․‡ji GKwU wew”Qbœ M¨vmxq cigvYy M †K  M
+
 Avq‡b  cwiYZ Ki‡Z hw` b~¨bZg I1  kw³i cÖ‡qvRb nq Z‡e  

M Gi cÖ_g AvqwbKiY wefe = I1| GKB fv‡e M Gi wØZxq Z…Zxq B‡jKUªb¸‡jv‡K AcmvwiZ K‡i  h_vµ‡g M
2+

, 

M
3+

 cÖf…wZ Avq‡b cwiYZ Ki‡Z cÖ‡qvRbxq b~¨bZg kw³‡K mswkøó †g․‡ji h_vµ‡g wØZxq (I2) Z…Zxq (I3) BZ¨vw` 

AvqwbK  wefe ejv nq| 

†Kv‡bv cigvYy M †_‡K K¨vUvq‡b (M
+
)  B‡jKUªb msL¨vi Zzjbvq  †cÖvUb msL¨v †ewk nIqvq IB B‡jKUªb¸‡jvi cÖwZ 

wbDwK¬qv‡mi AvKl©Y ej e„w× cvq| d‡j H K¨vUvqb (M
+
) Gi me©ewnt¯Í kw³¯Íi AviI 1wU B‡jKUªb Acmvi‡Yi Rb¨ 

AwaK kw³i cÖ‡qvRb nq| ZvB AvqwbKib wef‡ei µg I1<I2<I3.....  BZ¨vw`|  †h †Kv‡bv chv©v‡qi evgw`K †_‡K 

Wvbw`‡K AMÖmi n‡j cigvYyi wbDwK¬qv‡m µgvš̂‡q GKwU K‡i  †cÖvUb cÖ‡ek K‡i Ges cv_©K¨m~PK B‡jKUª¸‡jv GKB 

†kl kw³¯Í‡i ¯ vb cvq| Gi d‡j wbDwK¬q Pv‡R©i cwigvY e„w× cvq Ges GB ewa©Z wbDwK¬q Pv‡R©i cÖfv‡e cigvYyi 

AvKvi  n«vm cvq| 

MÖæc eivei AvqwbKiY kw³i cwieZ©b 

ch©vq mviwYi †h †Kv‡bv MÖæc ev †kÖwY eivei Dci †_‡K wb‡P bvg‡j- 

K) bZzb kw Í̄¯Íi ms‡hvRb nIqvq  civgvYyi AvKvi e„w× cvq 

L) †cÖvUb msL¨v e„w× cvIqvq wbDwK¬q Avav‡bi gvb e„w× cvq Ges 

M) Af¨šÍixY B‡jKUªb c~Y© kw³¯Í‡ii msL¨v e„w× cvIqvq AveiYx cÖfv‡ei (shielding effect) gvb e„w× 

cvq| 

 

cÖ_g I Z…Zxq Kvi‡Yi mw¤§wjZ cÖfv‡e AvqwbKiY kw³ n«v‡mi gvb wØZxq Kvi‡Y AvqwbKiY kw³ e„w×i gvb A‡cÿv 

†ewk nq| ZvB †h †Kv‡bv MÖæc ev †kÖwY eivei Ici †_‡K  wb‡P bvg‡j AvqwbKiY kw³i gvb n«vm cvq| 

B‡jKUªb Avmw³ (Electron Affinity) 

ch©vq mviwY‡Z †Kv‡bv GKwU MÖæ‡c  Ges ch©v‡q †g․‡ji B‡jKUªb Avmw³ wbqwgZfv‡e cwiewZ©Z nq| M¨vmxq Ae¯ vq 

wew”Qbœ †Kv‡bv †g․‡ji GK †gvj cigvYy GK †gvj B‡jKUªb MÖnY K‡i FYvZ¥K Avq‡b cwiYZ Ki‡Z †h cwigvY kw³ 

wbM©Z nq Zv‡K †g․‡ji B‡jKUªb Avmw³ e‡j| B‡jKUªb Avmw³‡K wK‡jvRyj/  †gvj GK‡K cÖKvk Kiv nq| †h‡nZz 

B‡j±ªb hy³ nIqvq kw³ wbM©Z nq ZvB B‡jKUªb Avmw³i gvb abvZ¥K nq cigvYyi wbDwK¬qvm I evB‡ii B‡jKUª‡bi 

g‡a¨ eÜb kw³ †ewk n‡j wbM©Z kw³ Z_v B‡jKUªb Avmw³ †ewk nq| †hgb- 

Zwor wbi‡cÿ GK †gvj cigvYyi mv‡_ GK †gvj B‡j±ªb hy³ n‡q GKKe FYvZ¥K Avq‡b cwiYZ nIqvq †h kw³ wbM©Z 

nq Zv‡K cÖ_g B‡j±ªb Avmw³ e‡j| 

F (g) + e
-
  F

-
 (g)   H

0
 = 333kJmol

-1
 

Cl (g) + e
-
  Cl

-
 (g)   H

0
= 348kJmol

-1
 

GK †gvj M¨vmxq GKK FYvZ¥K cigvYy GK †gvj B‡jKUªb MÖnY K‡i GK †gvj M¨vmxq wØ- FYvZ¥K Avq‡b cwiYZ n‡Z 

kw³i cÖ‡qvRb nq| G cÖ‡qvRbxq kw³ wØZxq B‡jKUªb Avmw³ bv‡g cwiwPZ| 

X
-
(g) + e

-  
X

2- 
(g)       = + 2q B‡jKUªb Avmw³| 
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GLv‡b X
-
 Avqb †_‡K X

2-
 Avq‡b cwiYZ n‡Z kw³i cÖ‡qvRb nq| GK FYvZ¥K Avq‡b B‡jKUªb cÖ‡ek Ki‡Z n‡j 

AwaK kw³i cÖ‡qvRb nq| KviY H GKK FYvZ¥K Avq‡b B‡jKUª‡bi NbZ¡ †ewk nIqvq B‡jKUªb -B‡jK±ªb weKl©Y 

nq| d‡j †ewk kw³i cÖ‡qvRb nq| 

D`vniY : 

O (g) + e
-
       O

-
 (g)  cÖ_g B‡jKUªb Avmw³ =   142 kJ mol

-1
 

O
-
 (g) + e

-
  O

2-
 (g)  2q B‡jKUªb Avmw³ = +844 kJ mol

-1
 

Aw·‡R‡bi wØZxq B‡jKUªb Avmw³i gvb  abvZ¥K| KviY GwU kw³ ¯Í‡i cÖ‡e‡ki mgq B‡jKUªb B‡jKUªb weKl©Y 

evavi m¤§yLxb nq hv KvwU‡q DV‡Z kw³i &cÖ‡qvRb nq| GKwU ch©v‡q hZB evg †_‡K Wvb w`‡K hvIqv hvq ZZB 

B‡jKUªb Avmw³i gvb ev‡o| Avevi ch©vq mviwY‡Z GKB MÖæ‡c hZB Ici †_‡K wb‡Pi w`‡K hvIqv hvq †g․‡ji 

B‡jKUªb Avmw³ ZZB K‡g hvq| B‡jKUªb Avmw³i gvb †_‡K †Kv‡bv AavZzi mwµqZv cwigvc Kiv nq| †h AavZzi 

B‡jKUªb Avmw³i gvb hZ †ewk †m AavZz ZZ mwµq| 

Zwor FYvZ¥KZv (Electronegativity) 

ch©vq mviwY‡Z †Kv‡bv GKwU MÖæ‡c Ges ch©v‡q †g․‡ji Zwor FYvZ¥KZv wbqwgZfv‡e cwiewZ©Z nq| `yBwU  AavZe 

cigvYy mg‡hvRx eÜb MVb K‡i| mg‡hvRx eÜ‡b Dfq cigvYy GKwU K‡i B‡jKUªb †kqvi K‡i| †kqviK…Z B‡jKUªb‡K 

Dfq cigvYy Zvi wbDwK¬qv‡mi w`‡K AvKl©Y K‡i| mg‡hvRx eÜ‡bi †kqviK…Z B‡jKUªb‡K AvKl©Y Kivi ÿgZv wewfbœ 

cigvYyi wewfbœ nq| †Kv‡bv cigvYy KZ…©K eÜ‡bi B‡jKUªb‡K †K‡› ª̀i ev wbDwK¬qv‡mi w`‡K AvKl©Y Kivi Zzjbvg~jK 

ÿgZv‡K Zwor FYvZ¥KZv e‡j| cigvYyi AvKvi hZ †QvU nq, wbDwK¬qvm Øviv B‡jKUªb ZZ †ewk †Rviv‡jvfv‡e 

AvKwl©Z nq Ges Zwor FYvZ¥KZvi gvb D”P nq| wØZxq I Z…Zxq ch©v‡qi †g․‡ji Zwor FYvZ¥KZv wb‡P †`Lv‡bv n‡jv 

: 

mviwY 5.4 : Zwor FYvZ¥KZvi cwieZ©b 

wØZxq ch©v‡q Li Be B  C  N 0 F 

1. 0 1.5 2.0 2.5 3.0 3.5 4.0 

 Z…Zxq 

ch©v‡q 

Na Mg Al Si P S Cl 

0.9 1.2 1.5 1.8 2.1 2.5 3.0 
 

ch©vq mviwY‡Z Wvb w`‡K AMÖmi n‡j Zwor FYvZ¥KZvi gvb †e‡o hvq| cvigvYweK msL¨v e„w×i mv‡_ mv‡_  cigvYyi 

†K‡› ª̀ abvZ¥K PvR© †e‡o hvq, cvigvYweK e¨vmva© Kg nq| wbDwK¬qvm †_‡K me©ewnt¯  ¯Í‡ii B‡jKUª‡bi ~̀iZ¡ n«vm cvq 

Ges B‡jKUª‡bi cÖwZ AvKl©Y †e‡o hvq|  

GKB †kÖwY‡Z Ici †_‡K wb‡Pi w`‡K AMÖmi n‡j cigvYy‡Z bZzb kw³ Í̄i ms‡hvRb n‡Z _v‡K| cigvYyi AvKvi eo 

nq Zwor FbvZ¥KZv Kg‡Z _v‡K| wbw®…q M¨v‡mi †kl kw³ ¯Íi B‡jKUªb Øviv c~Y© _vKvq Zwor FYvZ¥KZv k~b¨ wKš‧ 

AóK c~Y©Zvi Rb¨ n¨v‡jv‡Rbmg~‡ni †kl kw³ Í̄‡i GKwU B‡jKUªb cÖ‡qvRb nq e‡j G‡`i Zwor FYvZ¥KZvi gvb 

me‡P‡q †ewk| Zwor FYvZ¥KZvi gvb e„w× †c‡j AavZe ag© e„w× cvq Ges n«vm †c‡j avZe ag© e„w× cvq| AavZe 

†g․jmg~‡ni †ÿ‡Î Zwor FYvZ¥KZvi gvb e„w×i m‡½ ivmvqwbK mwµqZv e„w× cvq| n¨v‡jv‡Rb cwiev‡ii †d¬vwi‡bi 

Zwor FYvZ¥KZvi gvb me‡P‡q †ewk e‡j Gi ivmvqwbK mwµqZvI me©vwaK| 

‡hvR¨Zv (Valency) : ch©vq mviwY‡Z †g․j¸‡jvi †hvR¨ZvI ch©vqµ‡g AvewZ©Z nq| GKB ch©v‡qi †g․j¸‡jvi  

†hvR¨Zv Aw·‡R‡b mshyw³ Øviv gvcv n‡j †`Lv hvq, ch©vq mviwY‡Z †Kv‡bv †g․j †h MÖæ‡c Ae¯ vb K‡i †mB MÖæc 

msL¨vB Gi †hvR¨Zv nq| wbw®…q M¨vm †g․j¸‡jvi †hvR¨Zv 0 (k~b¨) KviY Giv Ab¨ †g․‡ji mv‡_ wgwjZ nIqvi cÖeYZv 

†`Lvq bv ej‡jB P‡j| ZvB G‡`i Ae¯ vb MÖæc 0 (k~ণ¨) ev 18 †Z| ch©vq mviwYi MÖæc-1 G Aew¯ Z †g․‡ji (ÿvi 
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avZz) me©ewn :¯  ¯Í‡i GKwU B‡jKUªb _v‡K| GwU GKwU B‡jKUªb eR©b K‡i †hvR¨Zv ¯Í‡i AóK ev `yB Gi KvVv‡gv 

AR©b K‡i| MÖæc- 1 G Aew¯ Z †g․‡ji †hvR¨Zv 1| Gfv‡e MÖæc 2 G Aew¯ Z †g․‡ji (g„rÿvi avZz) †hvR¨Zv 2 Ges 

MÖæc  13 G Aew¯ Z †g․‡ji  †hvR¨Zv 3| MÖæc 14 †Z  Aew¯ Z †g․jmg~n mvaviYZ  4wU  we‡Rvo B‡jKUªb †kqvi K‡i 

AóK c~Y© nq| ZvB G‡`i †hvR¨Zv 4| 15 †_‡K MÖæc-17 (n¨v‡jv‡Rb) Gi †g․jmg~‡ni †hvR¨Zv h_vµ‡g 3,2,1| 

ch©vq mviwY‡Z †g․‡ji †hvR¨Zv  MÖæc cwieZ©‡bi mv‡_ ch©vqµ‡g 1,2,3,4, 3,2,1, 0 nq| A_©vr †hvR¨Zv GKwU 

ch©vqe„Ë ag©| 

mviwY 5.5 : †hvR¨Zvi cwieZ©b 

wØZxq ch©v‡q Li Be B  C  N 0 F Ne 

†hvRbx 1 2 3 4 3 2 1 0 

 

avZe I AavZe ag© (Metallic and Non-metallic properties) : †Kv‡bv †g․‡ji cigvYyi B‡jKUªb eR©b K‡i 

K¨vUvq‡b cwiYZ nevi cÖeYZv‡K H †g․‡ji avZe ag© e‡j| †h †g․‡ji cigvYyi B‡jKUªb eR©‡bi cÖeYZv hZ †ewk 

Zvi avZe ag© ZZ †ewk nq| ch©vq mviwY‡Z evg w`‡K avZzmg~‡ni Ae¯ vb wKš‧ Wvbw`‡K eivei Ic‡ii As‡k AavZe 

†g․‡ji Ae  ̄vb| †Kv‡bv †g․‡ji cigvYyi B‡jKUªb MÖnY K‡i A¨vbvq‡b cwiYZ nIqvi mvg_©¨K AavZe ag© e‡j| GB 

`yB As‡ki ga¨eZ©x ¯ v‡b DcavZz¸‡jv Ae¯ vb  K‡i| 

 †Kv‡bv ch©v‡qi evg w`K †_‡K Wvb w`‡K avZe ag© n«vm cvq Ges AavZe ag© e„w× cvq| DcavZz¸‡jv AavZzi g‡Zv 

ÿz ª̀Zi cvigvYweK AvKviwewkó Ges G‡`i †hvR¨Zv B‡jKUªbmg~n †gvUvgywU `„pfv‡e Ave× _v‡K| wKš‧ AwaK Zv‡c 

`„pfv‡e Ave× B‡jKUªb¸‡jv wkw_j n‡q Zwor cwien‡b mnvqZv K‡i| ch©vq mviwY‡Z †h †Kv‡bv MÖæ‡c  

Ici †_‡K wb‡Pi w`‡K †g․‡ji avZe ag© e„w× cvq| †h †Kv‡bv MÖæ‡ci Ici †_‡K wb‡Pi w`‡K †M‡j cigvYyi MV‡b 

D”PZi cÖavb kw³ ¯Í‡ii Avwe©fve nq| d‡j me©ewn :¯  kw³ ¯Í‡ii B‡jKUªb¸‡jvi gy³ nIqvi ¯^vaxbZv e„w× cvq| d‡j 

AavZz n‡Z avZzi w`‡K cwieZ©‡bi cÖeYZv evo‡Z _v‡K|  †hgb MÖæc 14 Gi cÖ_g †g․j C GKwU Av`k© AavZz| Si 

GKwU AcavZz, Ge avZe ¸Ym¤úbœ, cwi‡k‡l Sn Ges Pb Av`k© avZz| Ae¯ všÍi †g․jmg~n Ges j¨vš vbvBW I 

A¨vKwUbvBW mvwii mg¯Í †g․jB Av`k© avZz Ges G¸‡jvi Zvc I Zwor cwievwnZv me©vwaK| 

ch©vq mviwYi ¸iæZ¡ (Importance of Periodic Table) 

 †g․jmg~‡ni myk„•Lj  †kÖwYweb¨vm I imvqb cvV mnRxKiY : ch©vq mviwY‡Z mgag©x †g․jmg~n‡K GKB  †kÖwY 

ev Dc‡kÖwY‡Z  ¯ vcb Kiv n‡q‡Q| d‡j GKB  †kÖwYi cÖwZwbwaZ¡Kvix GKwU ev `yBwU †g․‡ji imvqb Rvb‡j H 

†kÖwYi Aewkó †g․‡ji imvqb m¤ú‡K© †gvUvgywU aviYv cvIqv hvq| †hgb- cÖ_g  †kÖwYi avZz Na  Gi ag© Rvbv 

_vK‡j H †kÖwYi Acivci †g․j h_v : Li, K BZ¨vw`i ag©  †gvUvgywU Rvbv n‡q hvq| 

 wkí imvqb †ÿ‡Î bZzb Bw½Z : ch©vq mviwY †_‡K wewfbœ †g․‡ji ag©vewj wePvi K‡i G‡`i wkí imvq‡b 

e¨envi Kiv hvq| †hgb- B‡jKwUªK wnUvi, †Uv÷vi BZ¨vw` •Zwi‡Z Ni I Cr Gi msKi e¨envi Kiv nq| 

KviY GB msKi AZ¨šÍ bgbxq wKšÍ D”P MjbvsKwewkó nq|  

 bZzb †g․j Avwe®‥vi mg‡Ü fwel¨ØvYx : †g‡Ûwj‡di mgq gvÎ 63wU †g․j Avwe®‥…Z nq| wZwb Zuvi mviwY‡Z 

K‡qKwU k~Y¨ ¯ vb †i‡L hvb| KviY H ¯ vb¸‡jv c~iY Kivi g‡Zv †Kv‡bv †g․j ZLb Avwe®‥…Z nqwb| 

cieZ©xKv‡j H †g․j Avwe®‥…Z n‡j †g‡Ûwj‡di mg‡qi  †m k~b¨¯ vb¸‡jv c~Y© nq Ges bZzb †g․j m¤ú‡K © Zvi 

fwel¨ØvYx m‡Z¨ cwiYZ nq| eZ©gv‡b AvaywbK ch©vq mviwY‡Z †gvU 118wU †g․j ¯ vb †c‡q‡Q| 

 cigvYyi MVb inm¨ :  cigvYyyi B‡jKUªb web¨vm I cvigvYweK fi BZ¨vw` A‡bK Z_¨ ch©vq ZvwjKv †_‡K 

Rvbv hvq|  
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 mskqhy³ cvigvYweK f‡ii fzj ms‡kvab : †g․‡ji cvigvYweK IRb = Gi Zzj¨ fi  †hvRbx| †Kv‡bv 

†Kv‡bv †g․‡ji Zzj¨ fi mwVKfv‡e wbY©q Kiv †M‡j G‡`i †hvRbx A‡bK †ÿ‡Î wbfz©jfv‡e wbY©q Kiv hvq bv| 

Avgiv Rvwb, cÖ‡Z¨K †kÖwYi †g․‡ji GKwU wbw`©ó© †hvRbx Av‡Q| Kv‡RB Kw_Z  †g․jwU ch©vq ZvwjKvq †d‡j 

Gi †hvRbx Rvbv hvq| AZtci GB †hvRbx‡K Zzj¨ f‡ii m‡½ ¸Y Ki‡j H †g․‡ji mwVK cvigvYweK fi  

Rvbv hvq| Gfv‡e †g‡Ûwjd KwZcq m‡›`nRbK cvigvYweK fi ms‡kvab K‡ib| 

 wbw®…q M¨vm Avwe®‥vi :  †m mg‡q Abve„®‥…Z _vKvq †g‡Ûwj‡di ch©vq mviwY‡Z wbw®…q M¨v‡mi Rb¨ †Kv‡bv 

¯ v‡bi eivÏ wQj bv| ciewZ©‡Z 1894 Ges 1895 mv‡j h_vµ‡g AvM©b Ges wnwjqvg Avwe®‥v‡ii ci ch©vq 

mviwY‡Z bZzbfv‡e m„ó k~b¨ MÖæ‡c G‡`i  ̄vb †`Iqv nq| G MÖæ‡c †ek K‡qKwU duvKv ¯ vb c~i‡Yi Rb¨ AviI 

wbw®…q M¨v‡mi Dcw  ̄wZi cÖ‡qvRb nq| ciewZ©‡Z µgvš̂‡q Gme M¨vm Avwe®‥…Z nq Ges k~Y¨ MÖæ‡ci duvKv 

¯ vbmg~nI h_vh_fv‡e c~iY Kiv nq| 

5.6 wbw®…q M¨vm I G‡`i w¯ wZkxjZv 

ch©vq mviwYi k~b¨ MÖæ‡c Aew¯ Z QqwU †g․j wnwjqvg (He), wbqb (Ne), AviMb (Ar), wµcUb (Kr), †Rbb (Xe) I 

†iWb (Rn) wbw®…q M¨vm bv‡g cwiwPZ| Kÿ DòZvq Gme †g․j M¨vmxq Ae¯ vq _v‡K| mvaviY Ae¯ vq cwi‡e‡ki 

†Kv‡bv Dcv`vb ev †Kv‡bv †g․‡ji m‡½ wewµqv K‡i bv e‡j G‡`i‡K Òwbw®…q M¨vmÓ ejv nq| G‡`i †hvRbx k~b¨| 

Ab¨vb¨ †g․‡ji Zzjbvq G‡`i ¯^Zš¿ •ewkó¨i Kvi‡Y G‡`i‡K AwfRvZ M¨vm (Noble Gas) ejv nq| 

wbw®…qM¨vmmg~‡ni B‡jKUªªb K web¨vm wb¤œiƒc 

mviwY 5.6 : wbw®…q M¨v‡mi B‡jKUªªb web¨vm 

wbw®…q †g․j cvigvYweK 

msL¨v 

B‡jKUª ªb web¨vm ‡hvR¨Zv 

B‡jKUª ªb 

wnwjqvg 

wbqb  

AviMb  

wµcUb 

†Rbb 

†iWb 

2 

10 

18 

36 

54 

86 

1   

1  2  2  

1  2  2  3  3  

1  2  2  3  3  3  4  4  

1  2  2  3  3  3  4  4  4  5  5  

1  2  2  3  3  3  4  4  4  5  5  5  6  

6  

1  

2  2  

3  3  

4  4  

5  5  

6  6  

 

wbw®…q M¨v‡mi B‡jKUªªb web¨v‡mi cÖwZ jÿ Ki‡j †`Lv hvq †h, wbw®…q M¨vmmg~‡ni me©ewnt¯  kw³¯Íi Aby‡gvw`Z  

msL¨K B‡jKUª ªb Øviv c~Y© Ges B‡jKUªªb¸‡jv wecixZgyLx w¯úbmn †Rvovq †Rvovq mw¾Z| wnwjqvg e¨ZxZ  me wbw®…q 

M¨v‡mi me©ewnt¯  ¯Í‡ii B‡jKUª ªb web¨vm n  n  A_©vr AvUwU B‡jKUªªb  Øviv ewnt  ̄ ¯Íi c~Y© ev AóK c~Y© e‡j 

cwiwPZ| Kv‡RB  Giv ivmvqwbK fv‡e wbw®…q| G c~Y© B‡jKUªªbxq KvVv‡gv †f‡O wbw®…q M¨v‡mi AYyy‡K Avq‡b cwiYZ 

Ki‡Z D”P AvqbxKiY kw³ cÖ‡qvRb| GZ D”P AvqbxKiY kw³ AR©b Kiv †Kv‡bv ivmvqwbK wewµqvq mvaviYfv‡e m¤¢e 

bq|  

ewnt¯  ¯Íi B‡jKUªªb Øviv c~Y© _vKvi Kvi‡Y wbw®…q M¨vmmg~n AZ¨šÍ w¯ wZkxj, Ab¨ †Kv‡bv †g․‡ji mv‡_ mvaviYZ 

B‡jKUª ªb Av`vb-cÖ`vb K‡i bv A_v©r ivmvqwbK  wewµqvq Ask †bq bv| Giv GZUvB wbw®…q †h, G  †g․j¸‡jvi ỳ‡Uv 

cigvYy wb‡R‡`i g‡a¨I hy³ nq bv| hvi Kvi‡Y wbw®…q M¨vmmg~‡ni AYy GK cigvYyK|  

wbw¯…q M¨v‡mi e¨envi : wbw®…q M¨vmmg~‡ni eûj e¨envi i‡q‡Q †hgb 

1. wnwjqvg : wnwjqvg Lye nvév I A`vn¨ nIqvq AvKvkhvb I †ejy‡b e¨envi Kiv nq| •e`y¨wZK UªvÝdigvi I wUDe 

jvB‡U I †iwWI wUD‡e Gi e¨envi Av‡Q| gvwUi wb‡P †c‡Uªvwjqvg ¯ vbvšÍi wb‡`©kbvq †Uªmvi (Traser) M¨vm 

wn‡m‡e wnwjqvg e¨eüZ nq|  
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2. wbqb : is-†eis Gi Av‡jvKm¾v I evwYwR¨K wbqb evwZ‡Z wbqb e¨eüZ nq| wbqb Av‡jv Kzqvkvi g‡a¨ †`Lv hvq 

ZvB  •eÁvwbKMY Av‡jvK ms‡KZiƒ‡c GB Av‡jv e¨envi K‡i _v‡Kb| wewfbœ •e`y¨wZK hš¿ †hgb †fvëwgUvi 

†iKwUdvqvi cÖf…wZ‡Z iÿvKeP wn‡m‡e wbqb wnwjqvg wgkÖY e¨envi Kiv nq|  

3. AvM©b : •e`y¨wZK ev‡j¦ AvM©b M¨vm e¨envi K‡i ev‡j¦i cigvqy A‡bKvs‡k ewa©Z Kiv nq| SvjvB-Gi Kv‡R wbw®…q  

cwi‡ek m„wó Ki‡Z, MvBMvi gyjvi KvD›Uv‡i (†ZRw®…qZv gvcvi hš¿) Ges M¨vm †µvgv‡UvMÖvwd‡Z AvM©‡bi e¨envi 

Av‡Q| 

4. wµcUb : •e`y¨wZK M¨vm evj¦ KmwgK iwk¥ cwigv‡c, AvqbxKiY cÖ‡Kvó (Iodination chamber) cÖf…wZ‡Z 

wµcUb e¨eüZ nq| cvigvYweK `xc (Atomic lamps) cȪ ‧Z Ki‡Z wµcUb e¨eüZ nq| GQvov Lwb kÖwgK‡`i  

K¨vc-j¨v‡¤ú wµcUb e¨eüZ nq|  

5. †Rbb : ª̀æZ MwZ m¤úbœ d¬¨vk jvB‡U Gi e¨envi Av‡Q|  

6. †iWb : K¨vÝvi †Kvl aŸsm Kivi Kv‡R Ges †iwWI †_ivwc wPwKrmvq †iWb e¨eüZ nq|  

 

†hvR¨Zv B‡jKUªb I †hvRbxi aviYv 

cigvYyi wbDwK¬qvm‡K †K›`ª K‡i B‡jKUªbmg~n wbw`©ó Kÿc‡_ me©`v AveZ©biZ|  †Kv‡bv †g․‡ji me©‡kl cÖavb kw³ Í̄‡i 

†gvU B‡jKUªb msL¨v‡K †mB †g․‡ji †hvRb B‡jKUªb ev †hvR¨Zv B‡jKUªb e‡j| avZe †g․‡ji †ÿ‡Î me©‡kl Kÿc‡_i 

B‡jKUªb msL¨v Ges AavZe †g․‡ji †ÿ‡Î me©‡kl Kÿc‡_i we‡Rvo B‡jKUªb msL¨v  †g․‡ji †hvR¨Zv wb‡`©k K‡i| 

†Kv‡bv †g․‡ji AYy †g․‡ji Ab¨ †g․‡ji mv‡_ hy³ nIqvi mvg_¨© ev ÿgZv‡K †hvR¨Zv ejv nq| 

†h․M MV‡bi mgq †Kv‡bv †g․‡ji cigvYy Aci  †Kv‡bv †g․‡ji mv‡_ hy³ nIqvi mgq Dfq cigvYy †k‡li ¯Z‡i 

w¯ wZkxj B‡jKUªb web¨vm wØZ¡ (ns
2
) ev AóKZ¡ (sp

6
) jvf K‡i| AóKZ¡ KvVv‡gv jvf Kivi Rb¨ †Kv‡bv †g․‡ji 

cigvYy †k‡li ¯Í‡i hZwU B‡jKUªb MÖnY K‡i ev ewnt¯Z‡i †_‡K hZwU B‡jKUªb eR©b K‡i A_ev Aci cigvYy †_‡K 

hZwU AhyMj B‡jKUªb †kqv‡i AskMÖnY K‡i †mB msL¨v‡K  H †g․‡ji †hvRbx e‡j| 

Av`k© †g․j¸‡jvi †ÿ‡Î (representative elements or s and p block elements) †hvR¨Zv †hvRK B‡jKUªb 

msL¨vi mgvb nq A_ev AvU †_‡K †hvR¨Zv B‡jKUª‡bi msL¨v we‡qvM Ki‡j †h gvb nq Zvi mgvb nq| Ae¯ vbvšÍi 

†g․‡ji †ÿ‡Î GKvwaK  †hvR¨Zv †`Lvq| †hgb, ch©vq mviwYi 1 (1A) MÖæ‡ci †g․jmg~n ewnt¯Z‡ii GKwU B‡jKUªb 

Z¨vM K‡i AóKZ¡ (sp
6
) jvf K‡i, ZvB G MÖæ‡ci †g․jmg~‡ni †hvRbx GK Aciw`‡K 15 (VA) MÖæ‡ci †g․jmg~‡ni 

cigvYyi †kl ¯Z‡ii B‡jKUªbxq web¨vm  w¯ wZkxj  KvVv‡gv (n
2
p

6
) AR©‡bi Rb¨ wZbwU B‡jKUªb cÖ‡qvRb| ZvB 15 

(VA)  MÖæ‡ci ci †g․jmg~‡ni †hvRbx wZb| wbw®…q M¨v‡mi †hvRbx k~b¨ (0)| Aw·‡R‡bi mv‡_ ms‡hv‡Mi wfwË‡Z 

GKB ch©v‡q evg †_‡K Wv‡b †g․‡ji †hvRbx 1 †_‡K 7 G e„w× †c‡Z †`Lv hvq| myZivs †hvRbx GKwU ch©vqe„wËK ag©| 

AóK I ỳB Gi wbqg 

†h․M MV‡bi mgq cigvYyi meŸ©wnt¯  ¯Z‡ii B‡jKUªb AskMÖnY K‡i| †h․M MV‡bi mgq cigvYymg~n wb‡R‡`i g‡a¨ 

B‡jKUªb Av`vb-cÖ`vb Ges †kqv‡ii gva¨‡g cigvYymg~‡ni †kl kw³ Í̄†i w¯ wZkxj B‡jKUªb web¨vm wØZ¡ (ns
2
) ev 

AóKZ¡ (sp
6
) jvf K‡i| cigvYyi me©ewnt¯Í‡i `yBwU I AvUwU B‡jKUªªb jvf Kiv‡K AóK I `yB Gi wbqg ejv nq|  

†hgb- nvB‡Wªv‡R‡bi †hvR¨Zv ¯Í‡i GKwUgvÎ B‡jKUªb i‡q‡Q| nvB‡Wªv‡Rb cigvYy †h․‡Mi AYyy MV‡bi mgq GwU Gi 

wbKU¯  wbw®…q M¨vm wnwjqv‡gi B‡jKUªb web¨vm  jvf Ki‡Z PvB‡e, hvi Rb¨ †h․M MV‡bi mgq nvB‡Wªv‡Rb cigvYy 

GKwU B‡jKUªb MÖnY ev †kqvi  K‡i| Avevi †mvwWqv‡gi me©ewnt Í̄‡i 7 wU B‡jKUªb i‡q‡Q| Kv‡RB †h․M MV‡bi mgq 

†mvwWqvg GKwU (1) B‡jKUªb MÖnY ev †kqvi K‡i AóK c~Y© Ki‡Z PvB‡e| 

Na (11)11  1s
2
    2s

2
    2p

6
    3s

1
   

Cl (17) 1s
2   

 2s
2
    2p

6  
  3s

2
    3p

5
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5.7 ivmvqwbK eÜb (Chemical bond) 

c„w_exi mg Í̄ c`v‡_©i AYyy MwVZ nq eÜb MV‡bi gva¨‡g| cvigvYweK Ae¯ vq mKj †g․jB Aw  ̄wZkxj Ae¯ vq _v‡K| 

wKš‧ eÜb MV‡bi  gva¨‡g AYyy MwVZ n‡j w¯ wZkxj Ae¯ v cÖvß nq| AYyymg~‡ni g‡a¨ cigvYymg~n †h AvKl©Y ej Øviv 

hy³ _v‡K Zv‡K ivmvqwbK eÜb e‡j| ivmvqwbK wewµqvi gva¨‡g ỳwU cigvYyi ewnt¯Í‡ii GK ev GKvwaK B‡jKUªb 

Av`vb cÖ`vb ev †kqviKiY K‡i Dfq cigvYyB wbKUeZ©x wbw¯…q M¨v‡mi wØZ¡ ev AóK KvVv‡gv AR©b Ki‡j cigvYyØ‡qi 

g‡a¨ m„ó †h kw³ Zv‡`i hy³ K‡i AYyy MVb K‡i Zv‡K ivmvqwbK eÜb ejv hvq| B‡jKUª‡bi cÖK…wZ Abymv‡i ivmvqwbK 

eÜb cÖavbZ wZb cÖKvi| h_v : 

1| AvqwbK ev Zwor‡hvRx eÜb (Ionic Bond) 

2| mg‡hvRx ev mn‡hvRx eÜb (Covalent Bond) 

3| mwbœ‡ek ev mwbœ‡ek mg‡hvRx eÜb (Co–ordination Covalent Bond) 

GQvov AviI K‡qK cÖKvi eÜb i‡q‡Q, h_v : 

1| avZe eÜb (Metalic Bond) 

2| nvB‡Wªv‡Rb eÜb (Hydrogen Bond) 

GQvov AYyymg~‡ni g‡a¨ GK cÖKvi `ye©j AvKl©Y ej i‡q‡Q hv f¨vbWvi Iqvjm ej (Vander Waals force) bv‡g 

cwiwPZ| 

AvqwbK eÜb MVb cÖwµqv : 1916 mv‡j weÁvbx †Kv‡Rj (W. Kossel) avZz I AavZzi g‡a¨ MwVZ AvqwbK eÜb 

m¤c‡K© aviYv †`b| `ywU cigvYy ev g~j‡Ki ivmvqwbK ms‡hv‡Mi mgq GKwU cigvYy ev g~j‡K n‡Z GK ev GKvwaK 

B‡jKUªb Aci cigvYy‡Z ev g~j‡K ¯ vbvšÍwiZ n‡q h_vµ‡g abvZ¥K I FYvZ¥K Avqb m„wói gva¨‡g  Df‡qi g‡a¨ †h 

ivmvqwbK eÜb Drcbœ nq Zv‡K AvqwbK  eÜb e‡j | AvqwbK  eÜ‡bi gva¨‡g MwVZ †h․M‡K AvqwbK †h․M ejv nq|  

†hgb- †mvwWqvg  †K¬vivBW (NaCl) GKwU AvqwbK †h․M| cigvYyØ‡qi B‡jKUªb web¨vm wb¤œiƒc- 

 

Na (11)  1s
2
    2s

2
    2p

6
    3s

1
  

Cl (17) 1s
2   

 2s
2
    2p

6  
  3s

2
    3p

5
  

                           
B‡jKUªb web¨vm †_‡K †`Lv hvq †h, †mvwWqvg 

(Na) I †K¬vwib (Cl) Gi evB‡ii †k‡j h_vµ‡g 

GKwU (3s
1
) I mvZwU (3s

2
3p

5
) B‡jKUªb 

i‡q‡Q| myZivs  †mvwWqvg (Na) Zvi me©ewnt¯  

¯Í‡ii  B‡jKUªb Z¨vM K‡i †mvwWqvg  Avqb Na
+    

I †K¬vwib  

(Cl) Z¨vMK…Z B‡jKUªb MÖnY K‡i †K¬vivBW Cl
-
  Avq‡b  

cwiYZ nq| Dfq cigvYyZv‡`i wbKU¯_  wbw®…q  M¨vm h_vµ‡g wbqb (Ne- 2,8) I AvM©‡bi (Ar- 2,8,8) B‡jKUªb 

web¨vm jvf K‡i  w¯ wZkxj nq| `yB wecixZ PvR©hy³ †mvwWqvg  Avqb (Na
+
)
   

I †K¬vwib (Cl 
–
)-Gi g‡a¨ w¯ i we`y¨r 

AvKl©‡Yi  d‡j AvqwbK  eÜb MwVZ nq Ges †mvwWqvg †K¬vivBW  NaCl †h․M Drcbœ  K‡i| 

 

AvqwbK eÜ‡bi kZ© 

1| AvqwbK †h․M MV‡b AskMÖnYKvix cigvYyØ‡qi mvaviYfv‡e GKwU Zwor abvZ¥K avZe cigvYy I Ab¨wU Zwor 

FYvZ¥K| AavZe cigvYy nIqv cÖ‡qvRb| 

2| eÜb MV‡b mÿg cigvYymg~‡ni GKwUi AvqbxKiY kw³ Kg nIqv cÖ‡qvRb| hv‡Z mvgvb¨ kw³ cÖ‡qv‡MB Gi 

†hvR¨Zv ¯Zi †_‡K B‡jKUªb †ei n‡q Avm‡Z cv‡i| 

B‡jKUªb cÖ`vb M„nxZ B‡jKUªb 

AvqwbK eÜb 
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3| eÜb MV‡b mÿg Aci cigvYyi B‡jKUªb Avmw³ AwaK nIqv cÖ‡qvRb hv‡Z †mwU AwZ mn‡R B‡jKUªb MÖnY K‡i 

wb‡Z cv‡i|  

4| j¨vwUm kw³i gvb hZ †ewk nq AvqwbK †h․‡Mi w  ̄wZkxjZv ZZ ev‡o | w¯ i we`y¨r AvKl©Y e‡ji cÖfv‡e  abvZ¥K 

I FYvZ¥K Avqb¸‡jv 1 †gvj †Kjv‡mi Rvwj j¨vwUm MVb Ki‡Z †h cwigvY kw³ †ei nq Zv‡K mswkøó †Kjv‡mi 

j¨vwUm kw³ ejv nq| D‡jøL¨ †h, wecixZ  Avqbmg~‡ni g‡a¨ AvKl©Y  ej †ewk nIqvq m„ó AvqwbK †h․M KwVb 

Ae¯ vq _v‡K| 
 

AvqwbK eÜ‡bi mxgve×Zv :  

1| AvqwbK eÜb ïaygvÎ GKwU avZz Ges GKwU AavZzi g‡a¨ m¤¢e| wKš‧ me avZzi mv‡_ me AavZzi AvqwbK eÜb 

m„wó nq bv| mvaviYZ cÖwZwbwaZ¡g~jK avZe 1 Ges 2 †kªwYi †g․jmg~n Ges 11 Ges 12 †kÖwYi fvix †g․jmg~n 

AvqwbK †h․M m„wó K‡i| AavZe †g․jmg~‡ni g‡a¨ 17 †kÖwYi †g․jmg~n, Aw·‡Rb Ges †Kv‡bv †Kv‡bv †ÿ‡Î 

mvjdviI AvqwbK †h․M MVb K‡i| 

2| †Kv‡bv eÜbB 100% AvqwbK nq bv| cÖvq†ÿ‡Î AvswkK AvqwbK AvswkK mg‡hvRx nq| †hgb- AlCl3-†K 

mvaviYfv‡e AvqwbK †h․M wn‡m‡e wPwýZ Kiv n‡jI G‡Z LyeB Kg cwigvY AvqwbK ag© i‡q‡Q| Gi ùzUbvsK gvÎ 

178
0 
†m | 

3| AYyyi abvZœK Avq‡bi AvqbxKib kw³ E-Gi cv_©K¨ LyeB Kg n‡j eÜb AvqwbK n‡e| cv_©K¨ †ewk n‡j mg‡hvRx 

eÜb n‡e| 
 

AvqwbK †h․‡Mi ag© hv AvqwbK eÜ‡bi aviYv mg_©b K‡i 

1|  †cvjvwiwU (Polarity) : AvqwbK †h․Mmg~n †cvjvi ev †giæK cÖK…wZi| A_©vr G‡`i AYyy‡Z abvZ¥K I FYvZ¥K 

`y‡Uv †cvj ev †giæ i‡q‡Q|  †hgb-  Na
+
 Cl 

–
| 

2| Zwor cwievwnZv (Electrical Conductivity) : KwVb Ae¯ vq AvqwbK †h․‡M abvZ¥K I FYvZ¥K Avqb wbw ©̀ó 

¯ v‡b Ae¯ vb K‡i e‡j Giv KwVb Ae¯ vq we`y¨r Acwievnx| wKš‧ MwjZ Ae¯ vq Ges ª̀e‡Y Avqbmg~n BZt Í̄Z 

cwiågY K‡i e‡j  ZLb Giv we` y¨Z cwienb K‡i| 

3| `ªve¨Zv (Solubility) : AvqwbK †h․M mvaviYZ †cvjvi `ªve‡K `ªeYxq Ges 

A‡cvjvi  ª̀ve‡K cÖvq A ª̀eYxq|  †cvjvi  ª̀ve‡K `ªexf~Z nIqvi mgq †cvjvi 

`ªve‡Ki FYvZ¥K †giæ abvZ¥K Avq‡bi w`‡K Ges abvZ¥K †giæ FYvZ¥K Avq‡bi 

w`‡K AvK…ó nq| d‡j Avqbmg~n `ªveK AYyy Øviv AvKwl©Z  nq Ges ùwUK †_‡K  

`ªe‡Y P‡j Av‡m| myZivs AvqwbK †h․‡M Avqbmg~n cy‡ivcywi hy³ _v‡K bv, `ªveK 

AYyyi mv‡_ mshy³ _v‡K| Avq‡bi mv‡_ †cvjvi ª̀ve‡Ki AYyymg~‡ni hy³ nIqv‡K 

mj‡fkb (Solvation) e‡j| Avi Avqb¸‡jv‡K mj‡f‡UW (Solvated) ejv 

nq|  

4| †Kjvm MVb ev ùwUK (Crystal Structure) : mKj  AvqwbK †h․M KwVb Ae¯ vq ùwUKKv‡i Ae¯ vb K‡i| 

†hgb, NaCl ùwU‡K wecixZ Avavbhy³ (Na
+ 

) I (Cl
–
) Avqb mylgfv‡e Nb mwbœweó n‡q wÎgvwÎK AvKvi cÖvß 

nq| GB AvKvi‡K ùwUK j¨vwUm (Crystal Latice) e‡j| NaCl-Gi ùwU‡K cÖwZwU Na
+
 Avqb AóZjKxqfv‡e 

QqwU mg`~i‡Z¡ Ae¯ vbKvix Cl
- 
Avqb Øviv cwi‡ewóZ _v‡K| AYyyiƒ‡c  cÖwZwU Cl

- 
 Avqb AóZjKxqfv‡e QqwU 

mg-`~i‡Z¡  Ae¯ vbKvix Na
+ 

Avqb Øviv cwi‡ewóZ _v‡K| Ab¨vb¨ AvqwbK †h․‡Mi MVb NaCl-Gi g‡Zv bv n‡jI 

G‡`i MVb we‡kl R¨vwgwZK AvK…wZi nq| ivmvqwbK ms‡K‡Z K¨vUvqb I Avbvq‡bi msL¨vi AbycvZ Ges Zv‡`i 

Avqb  e¨vmv‡a©i Abycv‡Zi Dc‡iB AvK…wZ wbf©i K‡i| 

5| mgiƒcZv (Isomorphism) : GKBiƒc B‡jKUªwbK MVb wewkó AvqwbK †h․‡Mi ùwU‡Ki MVb I GKBiƒc  nq| 

G‡K mgiƒcZv ((Isomorphism) e‡j| †hgb NaF I MgO ci¯ci mgiƒcx| G‡`i B‡jKUª ªwbK MV‡b 

mv`„k¨ †`Lv hvq 

 NaF     Na 
+
    1s

2
2s

2
2p

6
           F

-
    1s

2
2s

2
2p

6
 

 MgO   Mg 
+2    

1s
2
2s

2
2p

6                 
O

-2     
1s

2
2s

2
2p

6
 

AvqwbK †h․‡Mi ª̀ve¨Zv 
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6| mwµqZv (Activity) : AvqwbK †h․‡Mi Avqb¸‡jv Rjxq ª̀e‡Y wewÿß n‡q  mg Í̄  `ªe‡Y  Qwo‡q _v‡K| d‡j 

Rjxq `ªve‡K ỳÕwU AvqwbK †h․†Mi ivmvqwbK wewµqv GZ `ªæZ m¤cbœ nq †h, Zvi MwZ wbY©q Kiv †ek KwVb | 

†hgb, A¤¬xq CuSO4 ª̀e‡Y H2S M¨vm Pvjbv Ki‡j m‡½ m‡½ Kv‡jv e‡Y©i CuS Aatwÿß nq | 

CuSO4 + H2S =  CuS + H2SO4 

7| f½yiZv (Brittleness) : AvqwbK ùwUK¸‡jv f½yi A_©vr G‡`i weK…Z Ki‡Z †M‡j Giv †f‡O hvq| †hgb  

NaCl-Gi ùwUK‡K ej cÖ‡qv†M weK…Z Kivi †Póv Kiv n‡j GK mgq Avqbmg~‡ni GKwU Í̄i Ab¨ GKwU ¯Í‡ii 

Zzjbvq GK GKK `~iZ¡ AwZµg Ki‡e| G Ae¯ vq mgag©x Avqbmg~n ci®ú‡ii ms¯c‡k© Av‡m| d‡j G‡`i g‡a¨ 

weKl©‡Yi  m„wó nq Ges ¯Zi  `ywU ci¯ci †_‡K c„_K n‡q hvq| G Kvi‡YB AvqwbK †h․‡Mi ùwUKmg~n f½yi 

nq| 
 

 
wPÎ 5.7 : AvqwbK  †h․‡Mi f½yiZv 

 

 

8| Mjbv¼, ùzUbvsK I DØvwqZv (Melting point, Boiling Point & Volatility) 

 AvqwbK †h․‡Mi j¨vwU‡m wecixZ Avavbhy³ Avqbmg~n ci¯c‡ii cÖwZ „̀p B‡jK‡Uªv÷¨vwUK AvKl©Yej Øviv AvK…ó 

_vKvq G‡`i‡K ci¯ci †_‡K wew”Qbœ  Ki‡Z A‡bK †ewk Zvckw³i cÖ‡qvRb nq| ZvB G‡`i Mjbv¼K I 

ùzUbvsK D”PZi nq| †hgb Gi MjbvsK I ùzUbvsK h_vµ‡g 801
0
 †m I 1003

0 
†m| AvqwbK †h․‡Mi ùzUbvsK 

D”P nIqvi A_© Gme †h․M AbyØvqx| †hgb NaCl I MgO cÖf…wZ AvqwbK †h․M‡K eûw`b GK  ̄v‡b †i‡L 

w`‡jI ev®úxf‚Z nq bv|  

  

5.8 mg‡hvRx eÜb I avZe eÜb 

mg‡hvRx  eÜb m¤c‡K© weÁvbx wR Gb jyB (G. N. Lewis) 1916 mv‡j me©cÖ_g  AwfgZ e¨³  K‡ib | ivmvqwbK 

ms‡hv‡Mi mgq hw` ỳwU  GKB ev wfbœ †g․‡ji cigvYy GK ev GKvwaK B‡jKUªb mieivn K‡i  GK ev GKvwaK B‡jKUªb 

†Rvo m„wó K‡i Ges GB B‡jKUªb †Rvo Dfq cigvYy mgvbfv‡e †kqvi  K‡i  Ges Dfq cigvYyB wbw®…q M¨v‡mi 

B‡jKUªb web¨vm jvf K‡i ivmvqwbK eÜb MVb K‡i Z‡e Zv‡K  mg‡hvRx eÜb ( Covalent Bond) ejv nq| 

mg‡hvRx eÜb B‡jKUªb †Rvo Øviv MwVZ nq e‡j G‡K B‡jKUªb †Rvo  eÜb I ejv nq| B‡jKUªb †kqv‡ii msL¨vi  

Ici wfwË K‡i mg‡hvRx eÜb wZb cÖKvi :  

1| GKK  eÜb 

2| wØ eÜb  

3| wÎ eÜb 
 

1| GKK eÜb : AYyy MV‡bi mgq `ywU cigvYyi cÖ‡Z¨‡K GKwU K‡i B‡jKUªb mieivn K‡i hw` GK‡Rvov B‡jKUªb 

†kqvi K‡i Z‡e †h mg‡hvRx eÜb MwVZ nq Zv‡K GKK eÜb e‡j| †hgb 
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2| wØ-eÜb : AYyy MV‡bi mgq `ywU cigvYy ewnt Í̄i G AóK c~Y©Zvi Rb¨ hw` cÖ‡Z¨‡K ỳwU K‡i B‡jKUªb mieivn K‡i 

`yB‡Rvov B‡jKUªb †kqvi K‡i Z‡e †h mg‡hvRx eÜb MwVZ nq Zv‡K wØ-eÜb e‡j| †hgb - Aw·‡Rb AYy|  

 

3| wÎ-eÜb : AYyy MV‡bi mgq `ywU cigvYy ewnt Í̄i G A÷K c~Y©Zvi Rb¨ hw` cÖ‡Z¨‡K wZbwU K‡i B‡jKUªb mieivn 

K‡i wZb †Rvov B‡jKUªb †kqvi K‡i Z‡e †h mg‡hvRx eÜb MwVZ nq Zv‡K wÎ-eÜb e‡j| †hgb bvB‡Uªv‡Rb AYyy 

 

AYyy‡Z mg‡hvRx eÜb MVb ỳwU ZË¡ w`‡q e¨vL¨v Kiv hvq| 

1|  †hvR¨Zv eÜb ZË¡ (Valence bond theory) I 

2| AvYweK Awe©Uvj ZË¡ (Molecular orbital theory) 

ZË¡ `ywUi g~j D‡Ïk¨ n‡jv B‡jKUªb Zi½ cÖK…wZ we‡ePbv K‡i eÜb MV‡bi e¨vL¨v Kiv| D‡Ïk¨ GKB n‡jI G‡`i 

g‡a¨ cv_©K¨ i‡q‡Q| 

wmMgv eÜb (Sigma Bond) : mg‡hvRx eÜb m„wói mgq hLb `ywU cigvYy `ywU AiweUvj ci¯ú‡ii mv‡_ mvgbvmvgwb 

AwaµgY K‡i ZLb Zv‡K wmMgv eÜb ejv nq| `ywU s-AiweUvj, GKwU s I GKwU p AiweUvj Ges `y‡Uv  p-AiweUvj 

Gi g‡a¨ G eÜb m„wó n‡Z cv‡i |  

            

 

 

 

  

wmMgv eÜ‡bi •ewkó¨ 

 Awaµg‡Yi we¯Ívi A‡cÿvK…Zfv‡e †ewk e‡j wmMgv eÜb „̀p nq| 

 wmMgv eÜ‡b AskMÖnYKvix wmMgv B‡jKUªb¸‡jv †Kv‡bv we‡kl wbw`ó© AÂ‡j wbw ©̀ó _v‡K| 

  †Kv‡bv AYyyi R¨vwgwZK MVb AYyyi g‡a¨ Dcw  ̄Z wmMgv eÜ‡bi msL¨v Øviv wba©vwiZ nq| 

cvB eÜb (Pie Bond) : mg‡hvRx eÜb m„wói mgq `ywU cigvYyi  `ywU AiweUv‡ji cvk¦© Awaµg‡Yi d‡j m„ó eÜb‡K 

cvB (π) eÜb ejv nq|  

cvB eÜ‡bi •ewkó¨  

 `yBwU p AiweUv‡ji cvkvcvwk Awaµg‡Yi d‡j  π-eÜ‡bi m„wó nq | 

 cvkvcvwk Awaµg‡Yi we Í̄vi A‡cÿvK…Z Kg e‡j π eÜb `ye©j nq | 

 π eÜ‡bi AskMÖnYKvix  π B‡jKUªb¸‡jv memgq MwZkxj nq | 

 AYyyi R¨vwgwZK MVb wbg©v‡Y π eÜ‡bi †Zgb †Kv‡bv f‚wgKv _v‡K bv | 

 cvB (π) eÜ‡bi GKK †Kv‡bv Aw Í̄Z¡ †bB, cvB eÜb wmMgv eÜ‡bi 

mv‡_ mshy³ _v‡K| 

ev 

ev 

wPÎ 5.8 : wmMgv  eÜb 

wPÎ 5.9 : cvB eÜb 
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mg‡hvRx †h․Mmg~‡ni mvaviY ag©vewj : mg‡hvRx †h․Mmg~‡ni ag©vewj mvaviYZ G‡`i AvYweK fi, MVb cÖf…wZi Dci 

wbf©i K‡i mg‡hvRx †h․Mmg~‡ni mvaviYZ wb‡¤œv³ •ewkó¨ †`Lv hvq : 

1|  MjbvsK, ùzUbvsK I DØvwqZv : mg‡hvRx †h․Mmg~‡ni AYyy¸‡jv A‡giæK  nIqvq G‡`i g‡a¨ cvi¯cwiK AvKl©Y 

ej Lye Kg _v‡K| d‡j G‡`i Mjbv¼ I ùzUbv¼  †ek Kg|  †hgb, nvB‡Wªv‡R‡bi Mjbv¼ 129
0
 †m. I ùzUbv¼ 

253
0
 †m.| †h‡nZz mg‡hvRx †h․‡Mi Mjbv¼ Lye Kg ZvB Giv DØvqx (volatile)| 

2| †cvjvwiwU I †giæZ¡ : B‡jKUªb †kqv‡ii gva¨‡g mg‡hvRx eÜb •Zwi nq e‡j eÜb MV‡bi ciI  †h․M¸‡jv Zwor 

wbi‡cÿ _v‡K| d‡j mg‡hvRx †h․M mvaviYZ bb-†cvjvi ev A‡giæK  cÖK…wZi  nq| 

3| Zwor cwievwnZv : mg‡hvRx  †h․Mmg~n ª̀e‡Y ev MwjZ Ae  ̄vq AvqwbZ nq bv e‡j Giv we ỳ¨Z cwienb K‡i bv| 

Giv B‡jKUªb †kqvi K‡i †h․M MVb K‡i e‡j AvqwbZ nq bv| 

4| `ªve¨Zv : mg‡hvRx †h․Mmg~n  A‡giæK e‡j Giv mvaviYZ A‡giæK •Re `ªveK, †hgb †ebwRb, B_vi, †K¬v‡ivdg© 

BZ¨vw`‡Z ª̀eYxq| Gme †h․M cvwb‡Z Lye Aí gvÎvq `ªeYxq| Z‡e KZK¸‡jv †h․M cvwbi mv‡_ ivmvqwbK wewµqv 

Kivi Rb¨ cvwb‡Z ª̀exf‚Z nq| †hgb 

            NH3   + H2O          NH4
+
  + OH

-
 

 

avZe eÜb (Metallic Bond) : avZzi KwVb †Kjvm MV‡bi mgq cigvYymg~n ci¯c‡ii mv‡_ †h AvKl©Y ej Øviv 

eÜ‡b Ave× _v‡K, Zv‡K avZe eÜb ejv nq| avZe eÜ‡bi K‡qKwU gZev` cÖPwjZ Av‡Q| Gi g‡a¨ B‡jKUªb mgy ª̀  

gZev` me©vwaK cÖPwjZ| avZe cigvYy‡Z G¸‡jvi †hvR¨Zv B‡jKUªb ỳe©jfv‡e wbDwK¬qv‡mi mv‡_ Ave× _vKvq Giv 

avZe †Kjv‡mi mKj cigvYy‡ZB wePiYÿg| d‡j cÖ‡Z¨K avZe cigvYy B‡jKUªb Z¨vM K‡i abvZ¥K Avq‡b cwiYZ nq 

hv cvigvYweK †Kvi bv‡g cwiwPZ| 

 

wPÎ 5.10 : avZe eÜb 

myZivs GKwU avZz †hb AmsL¨ abvZ¥œK cvigvYweK †Kvi Gi mgwó Ges †hb mÂiYkxj B‡jKUªb mgy‡`ª wbgw¾Z| 

B‡jKUªb¸‡jv Gfv‡e eûmsL¨K cigvYy‡K AbyiY‡bi gva¨‡g †eób K‡i _v‡K| mÂiYkxj B‡jKUª‡bi Rb¨ avZe  

c`v_©mg~n we‡kl avZe ag©vewj cÖ`k©b K‡i| 

avZzi  we‡kl ag©vewj (Characteristic Properties of Metals) 

 avZe J¾¡j¨ :  cwi”Qbœ  I weï× avZzi c„‡ô cwZZ „̀k¨gvb  Av‡jvKiwk¥ m¤ú~Y© cÖwZdwjZ nIqvi Kvi‡Y  

avZzi J¾¡j¨ m„wó nq| GKgvÎ Zvgv I †mvbv avZz `ywU `„k¨gvb Av‡jvi wKQz Ask †kvlY K‡i e‡j Giv Zvgv‡U 

I †mvbvjx e‡Y©i nq| 

B‡jKUªb avZe cigvYy mÂiYkxj B‡jKUªb mgy`ª 
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 D”P Zwor I Zvcxq cwievwnZv : AwZ bMY¨ fi wewkó B‡jKUª‡bi `ªæZMwZi d‡j avZzi ga¨ w`‡q Zwor 

Avavb `ªæZ ¯ vbvšÍwiZ n‡Z cv‡i| d‡j avZzi Zwor cwievwnZv Lye D”P nq| B‡jKUª‡bi ¯ vbvšÍwiZ MwZ  I 

abvZ¥K avZe Avq‡bi  K¤cb MwZi Øviv avZe j¨vwU‡mi g‡a¨ w`‡q Zvc kw³ ª̀æZ PjvPj Ki‡Z cv‡i, d‡j 

avZzi Zvc cwievwnZvI D”P nq| 

 bgbxqZv ev NvZ mnbkxjZv : avZe eÜ‡b MwZkxj B‡jKUªb _vKvi Rb¨ avZzmg~n‡K wcwU‡q cvZ Kiv hvq| 

avZzi G ag©‡K bgbxqZv ev NvZ mnbkxjZv ejv nq| bgbxqZvi Rb¨ avZz †mvbv w`‡q wewfbœ m~² Mnbv •Zwi 

Kiv nq| 

 mn‡R B‡jKUªb eR©b ÿgZv : wewfbœ avZz‡K DËß Ki‡j Zv †_‡K AwZ mn‡RB B‡jKUªb †ei n‡q Av‡m| 

G‡K ZvcvqwbK wbtmiY (Thermonic  emmission of Electron) ejv nq| 

 

cÖkœgvjv 

mswÿß DËi cÖkœ 

1. †g‡Ûwj‡di ch©vq m~ÎwU Kx? 

2.  AvaywbK ch©vq mviwYi g~jwfwË Kx? 

3.  †g․‡ji ch©vqe„ËZv ej‡Z Kx †evSvq? 

4. ch©vq mviwY‡Z wbw®…q M¨v‡mi Ae¯ vb †Kv_vq? 

5.  AvaywbK ch©vq mviwY‡Z †gvU KZwU †kÖwY Ges ch©vq i‡q‡Q? 

6. 2 d AiweUvj m¤¢e bq †Kb? 

7. cUvwmqv‡gi 19 Zg B‡jKUª ªbwU 3 F Dc¯Í‡i bv wM‡q  4f Dc¯Í‡i hvq †Kb? 

8. 3f  Dc Í̄‡ii Rb¨ û‡Ûi wbqg cÖ‡hvR¨ bq †Kb? 

9.  PCl5 MwVZ n‡jI NCl5  MwVZ  nq bv †Kb? 

 

iPbvg~jK cÖkœ 

1. ch©vq mviwY ej‡Z Kx eySvq? AvaywbK ch©vq mviwYi •ewkó¨ eY©bv Kiæb| 

2. ch©vq mviwYi g~jwfwË hyw³mn e¨vL¨v Kiæb| 

3. B‡jKUªb web¨vm n‡Z Kxfv‡e ch©vq mviwY‡Z †g․‡ji Ae¯ vb wbY©q Kiv hvq Zv D`vniYmn wjLyb | 

4. †g‡Ûwj‡di ch©vq mviwYi mxgve×Zv  ev µwUmg~n D‡jøL Kiæb| 

5. ch©vq mviwYi ¸iæZ¡¡ e¨vL¨v Kiæb| 

6. AvqwbK eÜb Lye kw³kvjx nIqvi KviY e¨vL¨v Kiæb| 

7. †h cigvYyi  g‡W‡j cigvYyi eY©vjx e¨vL¨v Kiv †mB g‡W‡ji ¯^xKvh©mg~n eY©bv Kiæb| 

8.  †ZRw®…qZv Kv‡K e‡j? †ZRw®…q AvB‡mv‡Uvcmg~‡ni e¨envi wjLyb| 
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BDwbU 6 : ivmvqwbK MYbv 

imvqb cÖK…wZweÁv‡bi Ggb GKwU welq hv‡Z ZË¡xq Ávb AR©‡bi mv‡_ mv‡_ cixÿvMv‡i wewfbœ cÖKvi cixÿv-wbixÿvi 

gva¨‡g e¨envwiK KvR m¤úbœ Ki‡Z nq| Avi GmKj cixÿv-wbixÿv Kivi Rb¨ wewfbœ cÖKvi wnmve wbKvk Kivi 

cÖ‡qvRb nq| cixÿvMv‡i Giƒc †Kv‡bv ivmvqwbK wewµqv m¤úbœ Ki‡Z n‡j  KZK¸‡jv welq Rvb‡Z n‡e, †hgb GB 

cixÿv Kivi Rb¨ Kx Kx weKviK cÖ‡qvRb? GmKj weKviK Kx cwigvY cÖ‡qvRb? GB wewµqvq Kx Kx Drcv` Drcbœ 

n‡e? Ges Drcbœ Drcv`¸‡jv Kx cwigv‡Y Drcbœ n‡e? GmKj wnmve Kivi †hvM¨Zv AvR©b Kivi Rb¨ wkÿv_x©‡`i 

imvq‡bi KZK¸‡jv †g․wjK aviYv I wewfbœ cÖKvi ivmvqwbK MYbv c×wZ Rvbv cÖ‡qvRb| GRb¨ gva¨wgK ch©v‡qi 

wkLv_©x‡`i MYbv c×wZ m¤ú‡K© aviYv †`Iqvi Rb¨ G Aa¨v‡q wb¤œ wjwLZ welq¸‡jv Av‡jvPbv Kiv n‡jv 

6.1 cÖZxK I ms‡KZ 

6.2 ivmvqwbK mgxKiY 

6.3 †h․‡Mi kZKiv mshyw³ †_‡K ¯  ~j ms‡KZ I AvYweK ms‡KZ wbY©q 

6.4 †gvj (mole) Gi aviYv 

6.5 wewfbœ NbgvÎvi `ªeY cÖ¯‧wZ 

 

6.1 cÖZxK I ms‡KZ 

imvqbwe`MY ivmvqwbK cwieZ©b‡K wewµqvq AskMÖnYKvix cigvYy , AYy I †h․Mmg~M‡K wewfbœ cÖKvi mvs‡KwZK wPý 

e¨envi K‡i cÖKvk K‡i _v‡Kb| †g․wjK c`v‡_©i cigvYy‡K cÖKv‡ki Rb¨ †h mvs‡KwZK wPý e¨envi Kiv nq Zv‡K 

cÖZxK ejv nq| Avevi †g․wjK ev †h․wMK c`v‡_©i AYy‡K cÖKvk Kivi Rb¨ †h mvs‡KwZK wPý e¨envi Kiv nq Zv‡K 

ms‡KZ ejv nq| 

cÖZxK : The International Union of Pure and Applied Chemistry (IUPAC)-Gi wba©vwiZ wbqg 

Abymv‡i †Kv‡bv †g․wjK c`v‡_©i Bs‡iwR bv‡gi evbv‡bi cÖ_g eY© ev cÖ_g `yBwU eY© ev cÖ_g eY©mn `yBwU eY© w`‡q Zvi 

cÖZxK wjLv nq| cÖZx‡Ki cÖ_g eY© Aek¨B eo nv‡Zi n‡Z n‡e Ges c‡ii eY©wU †QvU nv‡Zi n‡e|  †hgb- 

K¨vwj‡dvwb©qv‡gi Bs‡iwR evbvb ‘Californium’ Gi cÖ_g eY© I ciewZ© GKwU eY© wb‡q Gi cÖZxK ÕCf Õ wjLv nq| 

Avevi  BD‡iwbqv‡gi Bs‡iwR evbvb ÕUraniumÕ Gi cÖ_g eY© I ciewZ© GKwU eY© wb‡q Gi cÖZxK ‘UrÕ wjLv nq| 

IUPAC MV‡bi c~‡e©B A‡bK †g․‡ji bvgKiY I cÖZxK wba©viY Kiv n‡q‡Q| GRb¨ A‡bK †g․wjK c`v‡_©i cÖZxK 

Bs‡iwR bv‡gi cwie‡Z© j¨wUb , wMÖK ev Ab¨ †Kv‡bv fvlvi bv‡gi Ici wfwË K‡i cÖZxK wba©viY Kiv n‡q‡Q| Z‡e mKj 

†ÿ‡ÎB Bs‡iwR eY© w`‡q cÖZxK wba©viY Kiv n‡q‡Q| wb‡P Bs‡iwR Qvov Ab¨ fvlvi Ici wfwË K‡i wba©vwiZ wKQz 

†g․‡ji cÖZxK I bvg ZvwjKv AvKv‡i D‡jøL Kiv n‡jv : 

j¨wUb bv‡gi Dci wfwË K‡i †`Iqv wKQz †g․‡ji cÖZxK wb‡Pi mviwY‡Z D‡jøL Kiv n‡jv 

mviwY 6.1 : †g․‡ji cÖZxK ZvwjKv 

 †g․‡ji cÖZxK †g․‡ji Bs‡iwR bvg †g․‡ji j¨vwUb bvg 

Na Sodium Natrium 

K Potassium Kalium 

Fe Iron Ferrum 

Cu Copper Cuprum 
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 †g․‡ji cÖZxK †g․‡ji Bs‡iwR bvg †g․‡ji j¨vwUb bvg 

Ag Silver Argentum 

Sn Tin Stannum 

Sb Antimony Stibium 

Au Gold Aurum 

Pb Lead Plumbum 

Al Aluminum Alumen 

Hg Mercury  j¨wUb bvg Hydrargyrum hv wMÖK bvg 

†_‡K †bIqv Hydrargyros 

 

wMÖK bv‡gi Ici wfwË K‡i †`Iqv wKQz †g․‡ji cÖZxK wb‡Pi mviwY‡Z D‡jøL Kiv n‡jv 

†g․‡ji cÖZxK †g․‡ji Bs‡iwR bvg †g․‡ji wMÖK bvg 

Ac  Actinium Aktinos  

Ar  Argon  Argon  

At  Astatine  Astatos 

Ba Barium Barys  

H Hydrogen Hydrogen 

He Helium Helios 

Li Lithium  Lithos 

Se Selenium  Selene 

Br Bromine  Bromos 

Kr Krypton  Kryptos 

 

https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Helium
https://en.wikipedia.org/wiki/Lithium
https://en.wikipedia.org/wiki/Selenium
https://en.wikipedia.org/wiki/Bromine
https://en.wikipedia.org/wiki/Krypton
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Ab¨vb¨ fvlv †_‡K wba©vwiZ †g․‡ji bvg I cÖZxK 

†g․‡ji cÖZxK †g․‡ji Bs‡iwR bvg †g․‡ji bv‡gi Drm 

Zr Zirconium Arabian Zargun, meaning gold-coloured 

W  Tungsten 

Swedish tung sten, meaning heavy stone; W 

from wolfram, the old name of the 

tungstenn mineral wolframite 

Ni  Nickel 

German kupfernickel, meaning devil’s 

copper or St. Nicholas’ copper 

Zn  Zinc  German zink 

 

ms‡KZ : †Kv‡bv †g․wjK ev †h․wMK c`v‡_©i AYy‡K †h mvs‡KwZK wPý Øviv cÖKvk Kiv nq Zv‡K ms‡KZ ejv nq| wbw®…q 

M¨vm e¨ZxZ Ab¨ mKj †g․wjK M¨vm wØ-cvigvYweK AYy MVb K‡i _v‡K| G mKj M¨‡mi AYyi ms‡KZ wjLvi Rb¨ 

cÖ_‡g D³ M¨‡mi cÖZxK wjL‡Z nq Ges c‡i cÖZx‡Ki Wvb w`‡K wb‡P AYy‡K Dcw¯ Z cigvYy msL¨v 2 wjL‡Z nq| 

†hgbÑ nvB‡Wªv‡Rb M¨v‡mi ms‡KZ n‡”Q H2  Ges bvB‡Uªv‡Rb M¨v‡mi ms‡KZ n‡”Q N2 | mvaviYZ `yBfv‡e AYyi 

ms‡KZ wjLvi cÖPjb i‡q‡Q, h_v (K) ¯ ~j ms‡KZ I (L) AvYweK ms‡KZ| 

¯  ~j ms‡KZ : †Kv‡bv †h․‡Mi AYy‡Z Dcw  ̄Z mKj †g․‡ji cigvYymg~n †h ÿz`ªZg c~Y© msL¨vi Abycv‡Z _v‡K, hw` H 

mKj †g․jmg~‡ni cÖZxK †mB GKB AbycvZ mn‡hv‡M cÖKvk Ki nq Z‡e Zv‡K H †h․‡Mi  ̄ ~j ms‡KZ ejv nq| 

†hgb, wg‡_b Gi AYy‡Z Kve©b I nvB‡Wªv‡Rb †g․j ỳwUi cigvYymg~‡ni ÿz`ªZg c~Y© msL¨vi AbycvZ n‡”Q 1 : 4| myZivs 

wg‡_b-Gi ¯  ~j ms‡KZ n‡jv CH4| 

AvYweK ms‡KZ : †Kv‡bv †h․‡Mi AYy‡Z Dcw¯ Z cÖwZwU †g․‡ji cigvYyi cÖK…Z msL¨v D‡jøL K‡i cÖZx‡Ki gva¨‡g cÖKvk 

Ki‡j Zv‡K H †h․‡Mi AvYweK ms‡KZ ejv nq| 

†hgb, B‡_b Gi AYy‡Z Kve©b I nvB‡Wªv‡Rb cÖK…Z msL¨v h_vµ‡g 2 I 6| myZivs B‡_‡bi AvYweK ms‡KZ n‡jv 

C2H6| D‡jøL¨, wKQz wKQz †h․‡Mi †ÿ‡Î  ̄ ~j ms‡KZ I AvYweK ms‡KZ Awfbœ nq| †hgb cvwb (H2O), A¨v‡gvwbqv 

(NH3), wg‡_b (CH4) BZ¨vw`| 

mvaviYfv‡e †h․wMK c`v‡_©i AYy ỳBfv‡e MwVZ n‡Z cv‡i h_v : (1) `yBwU wfbœ †g․‡ji wbi‡cÿ cigvYy hy³ n‡q Av_ev 

(2) `yBwU wfbœ cÖK…wZi Avavb hy³ Avqb hy³ n‡q AYy †h․wMK c`v‡_©i MVb Ki‡Z cv‡i| AvYweK ms‡KZ wjLvi wbqg 

wb‡¤œ †`Iqv n‡jv : 

(1) wbi‡cÿ cigvYy w`‡q MwVZ †h․‡Mi AvYweK ms‡KZ wjLvi wbqg  

(K) cÖ_‡g †h ỳwU cigvYy w`‡q †h․wMK c`v_© MwVZ Zv‡`i cÖZxK cvkvcvwk wjL‡Z n‡e| GLv‡b cÖ_‡g avZe 

cigvYy ev ch©vq mviwYi evgw`‡Ki cigvYyi cÖZxK wjL‡Z n‡e| 

(L) Gevi cÖ_g cigvYyi †hvRbx wØZxq cigvYyi Wvb w`‡K wb‡P Ges wØZxq cigvYyi  †hvRbx cÖ_g cigvYyi Wvb 

w`‡K wb‡P wjL‡Z n‡e| 

(M) Gevi cigvYyi cÖZx‡Ki cv‡k wjwLZ †hvRbx msL¨v‡K 2,3..... BZ¨vw` c~Y© msL¨v w`‡q wbt‡k‡l fvM Kiv †M‡j 

fvM Ki‡Z n‡e Ges cigvYyi Wvb cv‡k †mB fvMdj wjL‡Z n‡e| 

(N) Gevi DwjøwLZ fvMd‡ji g‡a¨ hw` †Kv‡bv fvMdj GK nq Z‡e Zv Avi wjL‡Z n‡e bv| 
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D`vniY 1 : wR¼ I Aw·‡Rb w`‡q †h․M MwVZ n‡jv| Gevi DwjøwLZ wbq‡g Gi ms‡KZ †jLv hvK| 

1g avc :  wR¼ I Aw·‡R‡bi cÖZxK cvkvcvwk wj‡L cvB 

ZnO 

2q avc : Gevi wR‡¼i †hvRbx Aw·‡R‡bi Wvb cv‡k wb‡P emvB Ges Aw·‡R‡bi †hvRbx wR‡¼i Wvb cv‡k wb‡P emvB 

Zn2O2 

3q avc :  wR‡¼i †hvRbx 2Ges Aw·‡R‡bi †hvRbx 2 nIqvq Dfq‡K 2 Øviv wbt‡k‡l fvM Kiv hvq e‡j 2 Øviv fvM 

K‡i cvB 

Zn1O1 

4_© avc : Gevi wR‡¼i Wvb cv‡k wb‡P 1 Ges Aw·‡R‡bi Wvb cv‡k wb‡P 1 nIqvq Zv ev` †`B 

ZnO 

D`vniY 2 :  A¨vjywgwbqvg I Aw·‡Rb w`‡q †h․M MwVZ n‡jv| Gevi DwjøwLZ wbq‡g Gi ms‡KZ  †jLv hvK| 

1g avc : A¨vjywgwbqvg I Aw·‡R‡bi cÖZxK cvkvcvwk wj‡L cvB 

AlO 

2q avc : Gevi A¨vjywgwbqv‡gi †hvRbx Aw·‡R‡bi Wvb cv‡k wb‡P emvB Ges Aw·‡R‡bi †hvRbx A¨vjywgwbqv‡gi Wvb 

cv‡k wb‡P emvB 

Al2O3 

3q avc : A¨vjywgwbqv‡gi †hvRbx 3 Ges Aw·‡R‡bi †hvRbx 2 nIqvq †Kv‡bv msL¨v w`‡q Dfq‡K wbt‡k‡l fvM Kiv 

hvq bv e‡j Dc‡iv³ ms‡KZB n‡e A¨vjywgwbqvg A·vB‡Wi ms‡KZ| 

(2) wbi‡cÿ cigvYy I †h․Mg~jK w`‡q MwVZ †h․‡Mi AvYweK ms‡KZ  †jLvi wbqg  : 

(K) cÖ_‡g †h ỳwU Avqb w`‡q †h․wMK c`v_© MwVZ Zv‡`i g‡a¨ abvZ¥K Avavbhy³ Avq‡bi cÖZxK evgw`‡K Ges 

FYvZ¥K Avqb Wvbw`‡K cvkvcvwk wjL‡Z n‡e|  

(L) Gevi abvZ¥K Avq‡bi †hvRbx FYvZ¥K Avq‡bi Wvb w`‡K wb‡P Ges FYvZ¥K Avq‡bi  †hvRbx abvZ¥K 

Avq‡bi Wvb w`‡K wb‡P wjL‡Z n‡e| 

(M) Gevi Avq‡bi cÖZx‡Ki cv‡k wjwLZ †hvRbx msL¨v‡K 2,3..... BZ¨vw` c~Y© msL¨v w`‡q wbt‡k‡l fvM Kiv †M‡j 

fvM Ki‡Z n‡e Ges Avq‡bi Wvb cv‡k †mB fvMdj wjL‡Z n‡e| 

(N) Gevi DwjøwLZ fvMd‡ji g‡a¨ hw` †Kv‡bv fvMdj GK nq Z‡e Zv Avi wjL‡Z n‡e bv| 

 

D`vniY 1 : g¨vM‡bwmqvg I mvj‡dU Avqb w`‡q †h․M MwVZ n‡jv| Gevi DwjøwLZ wbq‡g Gi ms‡KZ wjKv hvK|  

 

1g avc :  g¨vM‡bwmqvg Gi cÖZxK I mvj‡dU †h․Mg~j‡Ki ms‡KZ ` ywU cvkvcvwk wj‡L cvB 

Mg(SO4) 

2q avc : Gevi g¨vM‡bwmqvg Avq‡bi †hvRbx mvj‡dU Avq‡bi Wvb cv‡k wb‡P emvB Ges mvj‡dU Avq‡bi †hvRbx 

g¨vM‡bwmqvg Avq‡bi Wvb cv‡k wb‡P emvB 

Mg2(SO4)2  

3q avc :  Gevi g¨vM‡bwmqvg Avq‡bi †hvRbx 2 Ges mvj‡dU Avq‡bi †hvRbx 2 nIqvq Dfq‡K 2 Øviv fvM K‡i cvB 

Mg1(SO4)1 

 

4_© avc : Gevi g¨vM‡bwmqvg Avq‡bi Wvb cv‡k wb‡P 1 Ges mvj‡dU Avq‡bi Wvb cv‡k wb‡P 1 nIqvq Zv ev` †`B 

Mg(SO4) ev MgSO4 

GwUB g¨vM‡bwmqvg mvj‡d‡Ui ms‡KZ| 
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6.2 ivmvqwbK mgxKiY 

imvqbwe`¨vq wewfbœ cÖKvi ivmvqwbK cwieZ©b wb‡q cixÿY, ch©‡eÿY I M‡elYv Kiv nq| G mKj Kv‡Ri myweavi Rb¨ 

ivmvqwbK cwieZ©b‡K mnR‡eva¨ I mywbw ©̀ófv‡e cÖKv‡ki GKwU c×wZ cÖ‡qvRb| GRb¨B ivmvqwbK cwieZ©b‡K wbw ©̀ó 

c×wZ‡Z mgxKiY AvKv‡i cÖKvk Kiv nq| hLb †Kv‡bv ivmvqwbK cwieZ©b‡K H wewµqvq AskMÖnYKvix wewµqK I 

wewµqvq Drcbœ Drcv`mg~‡ni cÖZxK, ms‡KZ Ges wKQz exRMwYZxq wPý e¨envi K‡i cÖKvk nq Z‡e Zv‡K ivmvqwbK 

mgxKiY e‡j| †hgb- ỳB AYy nvB‡Wªv‡Rb I GK AYy Aw·‡R‡bi ivmvqwbK wewµqvi d‡j ỳB AYy cvwb Drcbœ nq| G 

ivmvqwbK cwieZ©b‡K  wewµqvq Ask MÖnYKvwi c`v‡_©i ms‡KZ , wewµqvq Drcbœ c`v‡_©i ms‡KZ Ges GKwU wZi wPý 

e¨envi K‡i wb¤œiƒ‡c cÖKvk Kiv hvq| 

2H2 + O2  2H2O  

GwU GKwU ivmvqwbK mgxKiY| Z‡e GB mgxKi‡Y D³ wewµqv m¤ú‡K© mKj Z_¨ cÖKvk K‡i bv| A_©vr wewµqK I 

Drcv`mg~‡ni †f․Z Ae¯ v Kxiƒc Zv cÖKvk K‡i bv| wb¤œwjwLZfv‡e mgxKi‡Yi gva¨‡g Zv cÖKvk Kiv hvq| 

2H2(g) + O2(g)   2H2O (l) 

DcwiD³ mgxKi‡Yi wewµqK I Drcv‡`i Wvb cv‡k eÜbxi wfZ‡i Bs‡iwR eY© w`‡q Zv‡`i †f․Z Ae¯ v cÖKvk Kiv 

n‡q‡Q| 

mgxKiY †jLvi wbqg : ivmvqwbK mgxKiY‡K mwVKfv‡e I ï×fv‡e wjL‡Z n‡j KZK¸‡jv wbqg †g‡b Pj‡Z nq Zv 

wb‡¤œ D‡jøL Kiv n‡jv : 

cÖ_g avc : wewµqvq AskMÖnYKvix c`v‡_©i cÖZxK ev/I ms‡KZ evg w`‡K wjL‡Z n‡e| hw` wewµqvq GKvwaK c`v_© 

AskMÖnY K‡i Z‡e GKwUi ms‡KZ/cÖZx‡Ki ci GKwU †hvM wPý w`‡q AciwUi ms‡KZ/cÖZxK wjL‡Z n‡e| AZtci 

GwU Zxi wPý w`‡q Zvi Wvb w`‡K GKB wbq‡g wewµqvq Drcbœ c`v‡_©i/ c`v_©mg~‡ni cÖZxK/ms‡KZ wjL‡Z n‡e| 

GUv‡K mgxKi‡Yi K¼vj ejv †h‡Z cv‡i | †hgb 

CH4(g) + O2(g) → CO2(g) + H2O(g) 

wØZxq avc : Gevi wewµqvi c~‡e© Ges c‡ii Ae¯ vi g‡a¨ A_©vr mgxKi‡Yi evg I Wvb w`‡K mgZv weavb Ki‡Z n‡e| 

KviY wewµqvi c~‡e© I c‡i cigvYyi msL¨v ev fi AcwiewZ©Z _vK‡e| GRb¨ mgxKi‡Yi evg I Wvb w`‡K wewµqK I 

Drcv‡`i AYy‡Z/AYymg~‡n cÖwZwU †g․‡ji cigvYyi msL¨v mgvb Ki‡Z nq|  Gevi  wewµqK I Drcv‡`i ms‡KZ/cÖZxK 

Gi evg w`‡K Ggbfv‡e Dchy³ c~Y©msL¨v emv‡Z n‡e hv‡Z mgxKi‡Yi Dfq w`‡Ki cigvYyi msL¨v mgvb nq| †hgb 

DcwiD³ mgxKi‡Yi evg cv‡k Aw·‡R‡bi c~‡e©  Ges Wvb cv‡k cvwbi c~‡e© 2 emv‡j mgxKiYwUi evg cv‡ki cÖwZwU 

cigvYyi msL¨v h_vµ‡g Wvb cv‡ki GKB cigvYy msL¨vi mgvb n‡e| 

CH4(g) + 2O2(g) → CO2(g) + 2H2O(g) 
 

mgxKiY †jLvi †ÿ‡Î mgZvKiY GKwU ¸iæZ¡c~Y© Ask hv wkÿv_x©‡`i Abykxj‡bi gva¨‡g AR©b Ki‡Z n‡e| mgxKiY 

mgZvKiY `yBwU c×wZ i‡q‡Q| h_v- 1) ch©‡eÿY c×wZ Ges 2) exRMvwYZxq c×wZ| 

1) ch©‡eÿY c×wZ  : G c×wZ‡Z mgxKiY mgZvKi‡Yi †K․kj KZK¸‡jv D`vniY Gi gva¨‡g e¨vL¨v Kiv n‡jv,  

D`vniY-1 :  

Zn     +     HCl      ZnCl2       +    H2 
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DcwiD³ mgxKi‡Yi Wvbw`‡K `ywU Cl cigvYy i‡q‡Q, wKš‧ evg w`‡K GKwU Cl cigvYy i‡q‡Q| Gevi evgw`‡K HCl-

Gi mnMiƒ‡c 2 emv‡j Dfqw`‡K Cl cigvYyi msL¨v mgvb n‡e Ges GKB mv‡_ Dfqw`‡K H cigvYyi msL¨v mgvb 

n‡e| 

Zn     +    2HCl       ZnCl2      +    H2 

D`vniY-2 : bvB‡Uªv‡Rb I nvB‡Wªv‡Rb M¨vm wewµqv K‡i A¨v‡gvwbqv Drcv`b nq| G wewµqv‡K mgxKi‡Yi gva¨‡g 

wb¤œiƒ‡c †jLv hvq| 

N2 +  H2    NH3 

wKš‧ G mgxKi‡Yi evg I Wvb w`‡K bvB‡Uªv‡Rb I nvB‡Wªv‡Rb cigvYy mgvb bq| GLb Wvb w`‡K NH3-Gi Av‡M 

mnMiƒ‡c 2 emv‡j N-cigvYyi msL¨v Dfqw`‡K mgvb nq|  

N2 +  H2    2NH3 

wKš‧ GLbI mgxKi‡Yi evg I Wvbw`‡K H-cigvYyi msL¨v mgvb nq bv| GLb evgw`‡K H2-Gi mnMiƒ‡c 3 emv‡j 

Dfqw`‡K nvB‡Wªv‡Rb cigvYyi msL¨vI mgvb n‡q hvq Ges m¤ú~Y© mgxKi‡Yi g‡a¨ mgZv •Zwi nq| d‡j mgZvhy³ 

mgxKiYwU wb¤œiƒc nq : 

N2 +  3H2    2NH3 

2) exRMwYZxq wbqg : exRMwYZxq wbq‡g mgxKiY mgZvKi‡Yi c×wZ GKwU D`vni‡Yi gva¨‡g e¨vL¨v Kiv †h‡Z 

cv‡i| Avgiv Rvwb, wR¼ I nvB‡Wªv‡K¬vwiK GwmW  wewµqv K‡i wR¼ †K¬vivBW I nvB‡Wªv‡Rb Drcbœ K‡i| wewµqvwU 

wb¤œwjwLZ mgxKi‡Yi mvnv‡h¨ cÖKvk Kiv †h‡Z cv‡i| 

Zn      +     HCl    ZnCl2    +    H2  

g‡b Kwi, Dc‡iv³ mgxKi‡Yi wewµqK Ges Drcv`¸‡jvi mnM wn‡m‡e h_vµ‡g a, b, c I d emv‡j mgxKiYwUi 

mgZv m„wó n‡e| Gevi mgxKi‡Yi wewµqK Ges Drcv`¸‡jvi mnM wn‡m‡e h_vµ‡g a, b, c I d emv‡j mgxKiYwU 

n‡e wb¤œiƒc : 

aZn     +    bHCl    cZnCl2       +  dH2  

DcwiD³ mgxKi‡Y a, b, c I d †gvU PviwU ARvbv ivwk Av‡Q| Avgiv Rvwb †Kv‡bv ivmvqwbK wewµqvi c~‡e© Ges c‡i 

f‡ii †Kv‡bv cwieZ©b nq bv| myZivs  †jLv hvq 

wR‡¼i mgZvKi‡Yi †ÿ‡Î  a = c...........(1) 

nvB‡Wªv‡R‡bi mgZvKi‡Yi †ÿ‡Î b = 2d..........(2) 

†K¬vwi‡bi mgZvKi‡Yi †ÿ‡Î b = 2c.............(3) 

Gevi b = 1 a‡i mgxKiY (2)  †_‡K cvB 

b = 2d 

ev 1 = 2 d 

AZGe  ½  = d........(4) 
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Ges GKBfv‡e mgxKiY (3) †_‡K cvB 

b = 2c 

ev 1 = 2c 

AZGe ½  = c.........(5) 

Gevi mgxKiY (1) I (5) †_‡K cvB 

a = c = ½.......(6) 

Gevi ivmvqwbK mgxKi‡Y a, b, c, d Gi gvb ewm‡q cvB 

½ Zn     +    1HCl    ½ ZnCl2   +  ½ H2  

AZGe mgxKi‡Yi `yB w`‡K 2 w`‡q ¸Y K‡i cvB 

1Zn     +    2HCl    1ZnCl2    +  1H2  

wKš‧ mgxKi‡Yi  †Kv‡bv †g․‡ji ev †h․‡Mi cÖZx‡Ki mnM 1 n‡j Zv wjL‡Z nq bv| AZGe DcwiD³ mgxKi‡Yi †h 

mKj Dcv`v‡bi cÖZx‡Ki mnM 1 , Zv‡`i mnM‡K ev` w`‡q cvB 

Zn     +    2HCl    ZnCl2       +  H2  

GLb mgxKiYwU mgZvKiY m¤úbœ n‡jv| 

AviI GKwU D`vniY †`Iqv n‡jv : wb‡Pi mgxKi‡Yi weRMwYZxq c×wZ‡Z mgZvKiY Ki‡Z n‡e| 

KMnO4 + HCl  KCl + MnCl2 + H2O + Cl2 

awi mgxKi‡Yi wewµqKmg~n I Drc`mg~‡ni mnM h_vµ‡g a, b, c, d, e, f n‡j mgxKiYwUi mgZvKiY m¤úbœ n‡e| 

AZGe mgZvK…Z mgxKiYwU n‡e wb¤œiƒc : 

aKMnO4 + bHCl  cKCl + dMnCl2 + eH2O + fCl2 

Avgiv Rvwb, f‡ii wbZ¨Zvi m~Î Avbyhvqx †Kv‡bv ivmvqwbK wewµqvi Av‡M I c‡i †gvU fi AcwiewZ©Z _v‡K| A_©vr 

†Kv‡bv wewµqvq †Kv‡bv wbw`©ó cigvYy  wewµqvi Av‡M I c‡i mgvb n‡e| myZivs DcwiD³ mgxKi‡Yi Rb¨ wjL‡Z 

cvwi 

g¨v½vwb‡Ri mgZvKi‡Yi †ÿ‡Î, a = d................2 

cUvwmqv‡gi mgZvKi‡Yi †ÿ‡Î, a = c ...............1 

Aw·‡R‡bi mgZvKi‡Yi †ÿ‡Î, 4a=e...............3 

nvB‡Wªv‡R‡bi mgZvKi‡Yi †ÿ‡Î, b=2e..........4 

†K¬vwi‡bi mgZvKi‡Yi †ÿ‡Î, b= c + 2d + 2f..............5 

Gevi hw` a = 1 nq, Z‡e 1, 2 I 3 bs mgxKiY †_‡K cvB 

d = 1................6 

c = 1.................7 

e = 4.................8 

Gevi e = 4 , ewm‡q 4 bs mgxKiY †_‡K cvB 

b= 8...............9 
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Gevi b, c, d,  gvb ewm‡q 5 bs mgxKiY †_‡K cvB 

8= 1 + 2 + 2f 

ev  8 = 3 + 2f 

ev  8  3 = 2f 

ev  5 = 2f 

ev  5/2  = f........10 

GLb ivmvqwbK mgxKi‡Yi g‡a¨ Gi gvb ewm‡q cvB 

1KMnO4 + 8HCl  1KCl + 1MnCl2 + 4H2O + 5/2Cl2 

Gevi ivmvqwbK mgxKi‡Yi Dfq cÿ‡K 2 w`‡q ¸Y K‡i cvB 

2 KMnO4 + 16 HCl  2 KCl + 2 MnCl2 + 8 H2O + 5 Cl2 

GLb mgxKiYwU mgZvKiY m¤úbœ n‡jv|  

ivmvqwbK mgxKi‡Yi Zvrch© : †Kv‡bv GKwU ivmvqwbK mgxKiY †_‡K H ivmvqwbK wewµqv m¤ú‡K© KZK¸‡jv ¸iæZ¡c~Y© 

Z_¨ cvIqv hvq| †Kv‡bv ivmvqwbK mgxKiY †_‡K †h mKj Z_¨ cvIqv hvq Zv‡K ivmvqwbK mgxKi‡Yi Zvrch© ejv 

nq| wb‡¤œ ivmvqwbK mgxKi‡Yi Zvrch© eY©bv Kiv n‡jv 

1) wewµqvq Kx Kx ivmvqwbK c`v_© AskMÖnY K‡i‡Q I Kx Kx ivmvqwbK c`v_© Drcbœ n‡q‡Q 

2) wewµqvq AskMÖnYKvix mKj wewµq‡Ki I Drcbœ mKj c`v‡_©i cÖZxK I ms‡KZ 

3) wewµqvq AskMÖnYKvix mKj wewµq‡Ki I Drcbœ mKj c`v‡_©i Zzj¨msL¨v 

4) wewµqvq AskMÖnYKvix mKj wewµq‡Ki I Drcbœ mKj c`v‡_©i Zzj¨fi 

5) wewµqvq AskMÖnYKvix mKj wewµq‡Ki I Drcbœ mKj c`v‡_©i †f․Z Ae¯ v 

ivmvqwbK mgxKi‡Yi gvwÎK Zvrch© †_‡K Drcv‡`i cwigvY wbY©q : †Kv‡bv ivmvqwbK wewµqvi GKwU wewµq‡Ki fi 

†_‡K Ab¨ GKwU wewµq‡Ki fi wbY©q Kiv hvq| †hgb- avZe g¨vM‡bwmqvg  Aw·‡R‡bi mv‡_ wewµqv K‡i 

g¨vM‡bwmqvg A·vBW Drcbœ K‡i| 

2Mg +  O2    2MgO 

DcwiD³ wewµqv †_‡K cvB 2 AYy g¨vM‡bwmqvg 1 AYy Aw·‡R‡bi mv‡_ wewµqv K‡i 2 AYy g¨vM‡bwmqvg A·vBW 

Drcbœ K‡i| GLb DcwiD³ mgxKi‡Y g¨vM‡bwmqvg I Aw·‡R‡bi  MÖv‡g cÖKvwkZ cvigvYweK f‡ii gvb ewm‡q cvIqv 

hvq †h, 48 MÖvg g¨vM‡bwmqvg I 32 MÖvg Aw·‡R‡bi mv‡_ wewµqvi K‡i 80 MÖvg g¨vM‡bwmqvg A·vBW Drcbœ K‡i| 

GLb hw` D³ wewµqvq 12 MÖvg g¨vM‡bwmqvg wewµqv K‡i, Z‡e wewµqvq Kx cwigvY Aw·‡Rb e¨eüZ nq Ges Kx 

cwigvY g¨vM‡bwmqvg A·vBW Drcbœ nq Zv wb¤œiƒ‡c wnmve Kiv hvq| †hgb 

   48 MÖvg g¨vM‡bwmqvg  32 MÖvg Aw·‡R‡bi mv‡_ wewµqvi K‡i  

 12 MÖvg g¨vM‡bwmqvg  
32×12

48
 MÖvg Aw·‡R‡bi mv‡_ wewµqvi K‡i 

                            = 8 MÖvg Aw·‡R‡bi mv‡_ wewµqvi K‡i  

   GKBfv‡e Kx cwigvY g¨vM‡bwmqvg A·vBW Drcbœ n‡e Zv wnmve Kiv hvq| †hgb- 

48 MÖvg g¨vM‡bwmqvg  80 MÖvg g¨vM‡bwmqvg A·vBW Drcbœ K‡i 

 12 MÖvg g¨vM‡bwmqvg  
80×12

48
 MÖvg g¨vM‡bwmqvg A·vBW Drcbœ K‡i| 

                            =  20 MÖvg g¨vM‡bwmqvg A·vBW Drcbœ K‡i  
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6.3 †h․‡Mi kZKiv mshyw³ †_‡K  ̄~ j ms‡KZ I AvYweK ms‡KZ wbY©q 

Avgiv Rvwb, †Kv‡bv †h․‡Mi ¯ ~j ms‡K‡Z H AYy‡Z Dcw¯ Z mKj †g․‡ji cigvYymg~n †h ÿz`ªZg c~Y© msL¨vi Abycv‡Z 

_v‡K hw` †mB GKB Abycv‡Z cÖKvk Ki n‡q _v‡K| †hgb B‡_b (CH3CH3)-Gi AYy‡Z Kve©b I nvB‡Wªv‡Rb †g․j 

`ywUi cigvYymg~‡ni ÿz`ªZg c~Y© msL¨vi AbycvZ n‡”Q 1 : 3| myZivs B‡_b-Gi ¯  ~j ms‡KZ n‡jv C2H6| kZKiv 

mshyw³ †_‡K  ̄ ~j ms‡KZ wbY©q Ki‡Z n‡j mswkøó †h․‡Mi AYy‡Z †h mKj †g․j _v‡K Zv‡`i cvigvYweK fi I D³ 

†h․‡M Zv‡`i kZKiv cwigvY KZ Zv Rvbv _vKv cÖ‡qvRb| 

¯  ~j ms‡KZ wbY©q 

wb‡¤œ kZKiv mshyw³ †_‡K AvYweK ms‡KZ wbY©‡qi wb‡¤œ †`Iqv n‡jv : 

(K) cÖ_‡g †h․‡Mi Dcv`vb †g․jmg~‡ni kZKiv cwigvY¸‡jv‡K †hvM Ki‡Z n‡e 

(L) †hvMdj 100 ev Gi Lye KvQvKvwQ †Kv‡bv msL¨v n‡e| hw` 100 ev Gi Lye KvQvKvwQ †Kv‡bv msL¨v bv nq Z‡e a‡i 

wb‡Z n‡e Aewkó Ask| Ab¨ †Kv‡bv †g․j| 

(M) Gevi cÖ‡Z¨K †g․‡ji kZKiv cwigvY‡K Zv‡`i wbR wbR cvigvYweK fi Øviv fvM Ki‡Z n‡e| GB fvMdj¸‡jv 

†h․‡Mi Dcv`vb †g․jmg~‡ni cigvYyi AvbycvwZK msL¨v cÖKvk K‡i| 

(N) Gevi fvMdjmg~n‡K A‡cÿvK…Z ÿz`ª msL¨vq cÖKvk Kivi Rb¨ G‡`i g‡a¨ hvi gvb me‡P‡q †QvU †mB msL¨v w`‡q 

cÖ‡Z¨K msL¨v‡K fvM Ki‡Z n‡e| cÖvß fvMdjB †h․‡Mi AYy‡Z Dcw¯ Z wewfbœœ †g․jmg~‡ni cigvYyi ÿz`ªZg AbycvZ 

cÖKvk K‡i| 

(O) Gfv‡e cÖvß fvMdj¸‡jv hw` c~Y© msL¨v bv nq ZLb cÖvß fvMdjmg~n‡K Zv‡`i wbKUZg c~Y© msL¨vq iƒcvšÍwiZ 

Ki‡Z nh| †hgb fvMdjmg~‡ni g‡a¨ hw` GKwU 1.5 nq Z‡e myweavRbK c~Y©msL¨v †hgb 2 Øviv me fvMdj‡K ¸Y 

K‡i c~Y©msL¨vq iƒcvšÍwiZ Ki‡Z n‡e| Gfv‡e cÖvß cigvYymg~‡ni c~Y© msL¨vi AbycvZB n‡e †h․‡Mi ¯ ~j ms‡K‡Z 

we`¨gvb †g․jmg~‡ni wbR wbR cigvYyi msL¨v| 

AvYweK ms‡KZ wbY©q : †Kv‡bv †h․‡Mi AvYweK ms‡K‡Z H †h․‡Mi AYy‡Z Dcw¯ Z cÖwZwU †g․‡ji cigvYyi cÖK…Z msL¨v 

D‡jøL _v‡K| †hgb B‡_b Gi AYy‡Z Kve©b I nvB‡Wªv‡Rb Gi cÖK…Z msL¨v h_vµ‡g 2 I 6 | myZivs B‡_‡bi AvYweK 

ms‡KZ n‡jv C2H6| D‡jøL¨, wKQz wKQz †h․‡Mi †ÿ‡Î  ̄ ~j ms‡KZ I AvYweK ms‡KZ Awfbœ nq| †hgb cvwb (H2O), 

A¨v‡gvwbqv (NH3), wg‡_b (CH4) BZ¨vw`| mvaviYZ †Kv‡bv †h․‡Mi AvYweK ms‡KZ H †h․‡Mi ¯  ~j ms‡K‡Zi mvaviY 

¸wYZK n‡q _v‡K| ¯ ~j ms‡KZ †_‡K †Kv‡bv †h․‡Mi AvYweK ms‡KZ wbY©‡qi †ÿ‡Î H †h․‡Mi Dcv`vb †g․jmg~‡ni 

kZKiv cwigvY, cvigvYweK fi I †h․‡Mi AvYweK fi Rvbv _vK‡Z n‡e| wb¤œwjwLZfv‡e AvYweK ms‡KZ I ¯ ~j 

ms‡K‡Zi m¤úK© cÖKvk Kiv hvq :  

AvYweK ms‡KZ = (  ̄ ~j ms‡KZ)  n .....................(1)    

  [†hLv‡b, n=1, 2, 3, ..... BZ¨vw` c~Y© msL¨v|] 

aiv hvK, †Kv‡bv †h․‡Mi  ̄ ~j ms‡KZ = (Aa Bb Cc)  

AZGe H †h․‡Mi AvYweK ms‡KZ = (Aa Bb Cc)n 

A_©vr †h․‡Mi  ̄ ~j ms‡KZ , Aa Bb Cc = †h․‡Mi AvYweK ms‡KZ (Aa Bb Cc)n   

ev n = 
†h․‡Mi AvYweK ms‡KZ fi

†h․‡Mi  ̄~j ms‡KZ fi
 ........................ (2)  
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 (2) †_‡K cÖvß  n Gi gvb Øviv ¯  ~j ms‡K‡Zi cÖ‡Z¨K †g․‡ji cigvYy msL¨v‡K ¸Y Ki‡j H †h․‡Mi AvYweK ms‡KZ 

cvIqv hv‡e|  

D`vniY 1 : Møy‡Kv‡Ri, kZKiv mshyw³ n‡”Q, C = 40 , H = 6.67 I O = 53.33 Ges AvYweK fi = 180 | 

Møy‡Kv‡Ri AvYweK ms‡KZ wbY©q Ki‡Z n‡e| 

cÖkœvbymv‡i Møy‡Kv‡Ri C , H ,O Gi kZKiv f‡ii †hvMdj = (40 + 6.67 + 53.33) = 100     

Gevi C , H ,O Gi kZKiv cwigvY‡K Zv‡`i wbR wbR cvigvYweK fi msL¨v w`‡q fvM K‡i cvB, 

C = 40 ÷ 12 =3.33 , H = 6.67 ÷ 1= 6.67 I O = 53.33 ÷ 16 = 3.33.....................(3) 

cÖvß fvMdj¸‡jvi g‡a¨ ÿz`ªZg msL¨v = 3.33 Øviv DcwiD³ fvMjd¸‡jv‡K cybivq fvM Kwi  

 C = 3.33 ÷ 3.33 = 1  , H = 6.67 ÷ 3.33= 2 (cÖvq) I O = 3.33 ÷ 3.33 = 1.....................(4) 

myZivs Møy‡Kv‡Ri  ̄~j ms‡KZ = CH2O 

AZGe Møy‡Kv‡Ri  ̄~j fi  = (12 + 2 +16) = 30 

†`Iqv Av‡Q, Møy‡Kv‡Ri AvYweK fi = 180  

awi Møy‡Kv‡Ri AYweK ms‡KZ = (CH2O)n 

AZGe n = 
Møy‡Kv‡Ri cÖK…Z AvYweK fi

Møy‡Kv‡Ri  ̄~j ms‡KZ fi
  

ev n = 
180

30
  = 6 

myZivs Møy‡Kv‡Ri AvYweK ms‡KZ = (CH2O)6 

                                           = C6H12O6 

Zzu‡Zi †Kjvm cvwbi kZKiv mshyw³i MvwYwZK wnmve  

†Kv‡bv †h․‡Mi AvYweK f‡ii 100 fv‡Mi KZ Ask fi wn‡m‡e H †h․MwU‡Z Dcw  ̄Z cigvYymg~n we`¨gvb Zv †evSvq| 

†hgb- nvB‡Wªv‡Rb I Aw·‡Rb G ỳwU †g․j wb‡q cvwbi AYy MwVZ| cvwb AvYweK f‡ii 100 fv‡Mi KZ Ask 

nvB‡Wªv‡R‡bi fi Ges KZ Ask Aw·‡R‡bi fi ZvB n‡”Q cvwbi kZKiv mshyw³|  †Kv‡bv †h․‡Mi kZKiv mshyw³ 

wnmve Ki‡Z n‡j H †h․‡Mi AvYweK ms‡KZ Ges Zvi Dcv`vb †g․j¸‡jvi cvigvYweK fi Rvbv _vK‡Z n‡e| GRb¨ 

wb‡¤œv³fv‡e wnmve Ki‡Z n‡e-  

(1) cÖ_‡g †h․MwUi AvYweK fi wbY©q Ki‡Z n‡e 

(2) Gevi †h․MwUi AYy‡Z we`¨gvb †Kv‡bv GKwU †g․‡ji cvigYweK fi‡K H †h․‡M Dcw  ̄Z H cigvYy msL¨v 

w`‡q ¸Y Ki‡Z n‡e 

(3)  Gevi AvYweK fi Øviv fvM K‡i 100 Øviv ¸Y Ki‡j †h․MwU‡Z H †g․‡ji kZKiv mshyw³ cvIqv hv‡e 

 A_©vr †h․‡Mi †Kv‡bv GKwU †g․‡ji kZKiv cwigvY = 
†h․MwU‡Z †g․‡ji cigvYy msL¨v × cvigvYweK fi × 100

†h․MwUi AvYweK fi
  

 †h․‡Mi †Kv‡bv GKwU †g․‡ji kZKiv cwigvY = 
†mB †g․‡ji cigvYymg~‡ni †gvU fi × 100

†h․MwUi AvYweK fi
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D`vniY-1 : Avgiv Rvwb, Zuz‡Zi AvYweK ms‡KZ n‡jv  CuSO4.5H2O| Zuz‡Zi †Kjvm cvwbi kZKiv mshyw³ wbY©q 

Ki‡Z n‡e| 

Zuz‡Zi AvYweK fi = (63.5 + 32 + 16  9 + 1  10) = 249.5 

Zuz‡Zi †Kjvm cvwbi kZKiv mshyw³ = 
90  100 

= 36.07%  
249.5 

cixÿ‡Yi gva¨‡g Zuz‡Zi †Kjvm cvwbi cwigvY wbY©q 

cÖ‡qvRbxq DcKiY  : Zuy‡Z, wbw³, †cv‡m©wj‡bi evwU , ZviRvwj, wÎc`x ÷¨vÛ, µzwmej, UsR, I evb©vi/ w¯úwiU j¨v¤ú 

BZ¨vw`| 

g~jbxwZ  : Zuy‡Z bxj e‡Y©i GKwU ùwUKvKvi (`vbv`vi) c`v_© hvi ivmvqwbK ms‡KZ CuSO4.5H2O | Zuy‡Zi bxj 

ùwU‡K cuvP AYy †Kjvm cvwb _v‡K| cvwbk~b¨ (Anhydrous) Kcvi mvj‡dU (CuSO4) Gi eY© mv`v| bxj e‡Y©i 

Kcvi mvj‡dU‡K DËß Ki‡j Gi †Kjvm cvwb ev®úxf~Z n‡q ~̀ixf~Z nq Ges mv`v e‡Y©i cvwbk~b¨ Kcvi mvj‡dU 

Drcbœ K‡i| Zvc cÖ‡qv‡Mi Av‡M Ges Zvc cÖ‡qvM gva¨‡g †Kjvm cvwb `~ixf~Z K‡i Zuy‡Zi fi cwigvc Kiv nq| GB 

`yB f‡ii cv_©K¨B Zuy‡Zi †Kjvm cvwbi fi| 

Kv‡Ri aviv: wbw³i mvnv‡h¨ Aí cwigvY bxj Zuy‡Z ev CuSO4.5H2O-Gi IRb Kwi| Gevi IRbK…Z CuSO4. 

5H2O-†K †cv‡m©wj‡bi evwU‡Z wb‡q wÎc`x ÷¨v‡Ûi Ici †i‡L fv‡jvfv‡e DËß Kwi| Kcvi mvj‡dU cy‡ivcywi mv`v bv 

nIqv ch©šÍ Zvc w`‡Z n‡e| Kcvi mvj‡d‡Ui eY© cy‡ivcywi mv`v nIqvi ci `ªæZ IRb †bB| ª̀æZ fi wbY©q Ki‡Z n‡e 

KviY mv`v Kcvi mvj‡dU ax‡i ax‡i kxZj n‡Z _v‡K Ges evZvm †_‡K cvwb †kvlY K‡i cybivq bxj Kcvi mvj‡d‡U 

cwiYZ nq| 

wnmve  :  

g‡b Kwi, †cv‡m©wj‡bi evwUi fi = X  MÖvg 

Zvc †`Iqvi c~‡e© CuSO4.5H2O-mn †cv‡m©wj‡bi evwUi fi = Y  MÖvg 

Zvc †`Iqvi ci  CuSO4-mn †cv‡m©wj‡bi evwUi fi = Z MÖvg 

CuSO4.5H2O-Gi fi = (Y X) MÖvg 

Zvc †`Iqvi ci  CuSO4-Gi fi = (Z  X) MÖvg 

DËv‡c AcmvwiZ cvwbi fi = (Y X)  (ZX) MÖvg  

= (Y  Z) MÖvg  

(Y X) MÖvg CuSO4.5H2O -Gi mv‡_ hy³ †Kjvm cvwbi fi =  (Y  Z) MÖvg   

100 MÖvg CuSO4.5H2O -Gi mv‡_ hy³ †Kjvm cvwbi fi = 
(Y  Z) × 100  MÖvg 

(Y X) 

 

6.4 †gvj (mole)-Gi aviYv 

imvqb kv‡¯¿ †g․wjK KwYKv, cigvYy, AYy, ev Avqb BZ¨vw`i cwigvY wnmv‡ei Rb¨ †gvj (mole) e¨eüZ n‡q _v‡K| 

International System of Units (SI) ev AvšÍR©vwZK GKK Abymv‡i 0.012 kg Kve©b-12 †Z hZ msL¨K Kve©b 

cigvYy Av‡Q ZZ msL¨K †Kv‡bv †g․wjK KwYKv, cigvYy , AYy ev Avq‡bi fi‡K GK †gvj ejv nq| AvšÍR©vwZK GKK 

Abymv‡i 0.012 kg ev 12 g Kve©b-12 †Z †gvU 6.022  10
23 

wU Kve©b cigvYy _v‡K| Avgiv Rvwb Kve©b-12 Gi 

f‡ii mv‡_ Zzjbv K‡i mKj †g․‡ji cvigvYweK fi wbY©q Kiv n‡q‡Q| 12 MÖvg Kve©b n‡”Q MÖv‡g cÖKvwkZ Kve©‡bi 
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cvigvYweK fi| myZivs MÖv‡g cÖKvwkZ cvigvYweK f‡ii mKj †g․‡jB mgvb msL¨K cigvYy _vK‡e Ges (SI) ev 

AvšÍR©vwZK GKK Abymv‡i GB msL¨v 6.022  10
23  

hv‡K Av¨v‡fvMv‡Wªv msL¨v ev aªæeK ejv nq|  

D`vniY- 1 : 1 †gvj O cigvYy n‡jv 16g Aw·‡Rb cigvYy Ges G‡Z 6.022  10
23 

wU  Aw·‡Rb cigvYy _v‡K| 

GKBfv‡e 1 †gvj O2 AYy n‡jv 32g  Aw·‡Rb AYy Ges G‡Z 6.022  10
23 

wU Avw·‡Rb AYy _v‡K| 

D`vniY- 2 : 1 †gvj cvwb (H2O) ej‡Z 18g cvwb‡K †evSvq Ges 1 †gvj cvwb ev 18g  cvwb‡Z 6.022  10
23 

wU 

cvwbi AYy _v‡K| 

†gv‡ji ¸iæZ¡ : †h †Kv‡bv ivmvqwbK wewµqvi mgxKiY †_‡K wewµqvq AskMÖnYKvix wewµq‡Ki AYy ev cigvYyi msL¨v 

mn‡RB wnmve Ki‡Z cvwi| wKš‧ ev¯Í‡e AYy ev cigvYy msL¨v MYbv K‡i cixÿvMv‡i ivmvqwbK wewµqvi e¨e¯ v Kiv m¤¢e 

bq| GRb¨ weKí Dcvq n‡”Q †gvj GK‡K wnmve Kiv hv IRb K‡i †ei Kiv hvq| D‡jøL¨, IRb K‡i †ei Ki‡jI 1 

†gvj cigvYy ev AYy ev Avqb ev B‡jKUªb ev Ab¨vb¨ KYvi †ÿ‡ÎI  GKB msL¨v , A_©vr 6.022  10
23 

wU †evSvq|  

M¨v‡mi †gvjvi AvqZb 

Avgiv Rvwb, M¨vmxq c`v_©I wbw`©ó AvqZb `Lj K‡i _v‡K Ges GB AvqZ‡bi gvb M¨v‡mi fi , ZvcgvÎv I Pv‡ci 

Ici wbf©ikxj| 1 atm Pv‡c I 100C ZvcgvÎv cvwb ev‡®ú cwiYZ nq Av_©vr M¨vmxq Ae¯ vq Zv‡K| GB M¨vmxq 

Ave¯ vq 1 †gvj ev 18g cvwb cÖvq 30.6L AvqZb `Lj K‡i| GK †gvj M¨vmxq c`v_© †h AvqZb `Lj K‡i Zv‡K H 

M¨v‡mi †gvjvi AvqZb e‡j| myZivs GB Ae¯ vq cvwbi †gvjvi AvqZb n‡e 30.6L| wewfbœ ¸iæZ¡c~Y© ivmvqwbK MYbvi 

Rb¨ M¨vmxq c`v‡_©i †gvjvi AvqZb cÖ‡qvRb nq| 

1. M¨vmxq c`v_©i †gvjvi AvqZb : wbw`©ó ZvcgvÎv I Pv‡c, †Kv‡bv wbw`©ó M¨v‡mi GK †gvj †h AvqZb `Lj K‡i 

Zv‡K H M¨v‡mi †gvjvi AvqZb e‡j| A¨v‡fvMv‡Wªv cÖKí Abymv‡i mgvb ZvcgvÎv I Pv‡c mKj M¨v‡mi †gvjvi 

AvqZb ci¯úi mgvb Ges cÖgvY ZvcgvÎv I Pv‡c (A_©vr 0C ev 273K Ges 1 atm Pv‡c) Zv  22.4 L | ( 

Avevi 25C I 1 atm Pv‡c M¨v‡mi †gvjvi AvqZb 24.789 L nq|)  

2.  †Kv‡bv c`v‡_©i †gvjvi AvqZb I  A¨v‡fvMv‡Wªv msL¨v †_‡K wb‡¤œvwjwLZ m¤úK© cvIqv hvq- 

(K) GK †gvj AYyi fi = MÖvg AvYweK fi = 6.022  10
23

 wU AYyi fi| 

         =  22.4 L (STP †Z)-Gi fi| 

(L)  †Kv‡bv c`v‡_©i GKwU AYyi fi = 
23106.022

fi AvYweK MÖvg
MÖvg| 

(M) GK MÖvg c`v‡_© AYyi msL¨v = 
6.022 × 10

23

c`v‡_©i MÖvg AvYweK fi
 wU| 

(N) GK MÖvg M¨v‡mi AvqZb (STP †Z) = 
22.4

M¨v‡mi MÖvg AvYweK fi
 L| 

(O) M¨v‡mi GKwU AYyi `LjK…Z AvqZb (STP †Z) = L
23106.022

22.4


| 

(P) cÖgvY Ae¯ vq 1 L M¨v‡m AYyi msL¨v =

22.4

106.022 23
 wU| 

(Q) †g․‡ji GKwU cigvYyi fi =
23106.022

fi AvYweK MÖvg
g. 
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†gvj Ges AvYweK ms‡KZ 

†Kv‡bv †h․‡Mi AvYweK ms‡KZ †_‡K H †h․MwU‡Z wK wK †g․j i‡q‡Q Ges wK Abycv‡Z i‡q‡Q Zv Rvbv hvq| †hgb- 

HCl AYy nvB‡Wªv‡Rb Ges †K¬vwib cigvYy w`‡q MwVZ| GK cigvYy nvB‡Wªv‡Rb I GK cigvYy †K¬vwib hy³ n‡q GK AYy 

HCl MVb K‡i| G‡K †gvj GK‡K cÖKvk Ki‡j n‡e GK †gvj nvB‡Wªv‡Rb I GK †gvj †K¬vwib hy³ n‡q GK †gvj 

HCl AYy MVb K‡i| 

cvigvYweK I AvYweK fi 

†h †Kv‡bv cigvYy‡Z B‡jKUªb, †cÖvUb I wbDUªb GB wZbwU ¯ vqx KwYKv _v‡K| cÖwZwU cigvYy‡Z B‡jKUªb I †cÖvUb 

msL¨v mgvb _v‡K| Z‡e nvB‡Wªv‡Rb e¨ZxZ mvaviYZ cigvYyi wbDUªb msL¨v †cÖvUb msL¨vi mgvb Av_ev †ewk n‡q 

_v‡K| nvB‡Wªv‡Rb cigvYy‡Z †Kv‡bv wbDUªb †bB| †Kv‡bv wbw ©̀ó †g․‡ji mKj cigvYy GKB ivmvqwbK ag© cÖ ©̀kb K‡i| 

†cÖvUb I wbDUª‡bi Av‡cwÿK fi mgvb Ges B‡jKUª‡bi Av‡cwÿK fi †cÖvUb ev wbDUª‡bi f‡ii 1840 fv‡Mi 1 fvM 

| †cÖvUb I wbDUª‡bi Av‡cwÿK f‡ii Zzjbvq B‡jKUª‡bi Av‡cwÿK fi AZ¨šÍ Kg nIqvq cvigvYweK I AvYweK fi 

wnmv‡ei †ÿ‡Î G‡K AMÖvn¨ Kiv nq|  

cvigvYweK fi : †Kv‡bv cigvYyi wbDwK¬qv‡m Dcw¯ Z †cÖvUb I wbDUÖ‡bi f‡ii mgwóB n‡e H cigvYyi cvigvYweK 

fi| 

AvYweK fi : †Kv‡bv AYyi AvYweK fi n‡”Q H AYy‡Z Dcw  ̄Z mKj cigvYyi cvigvYweK f‡ii mgwói mgvb| 

Av‡cwÿK cvigvYweK fi : Kve©b †g․‡ji me‡P‡q †ewk cÖvß AvB‡mvc‡Uvc Kve©b-12 Gi fi 12 aiv nq Ges GB 

f‡ii mv‡_ Zzjbv K‡i mKj †g․‡ji fi wbY©q Kiv nq| Gfv‡e cÖvß cigvYyi fi‡K Av‡cwÿK fi ejv nq| wb¤œwjwLZ 

m~Î Øviv †Kv‡bv †g․‡ji Av‡cwÿK cvigvYweK fi cÖKvk Kiv hvq- 

†Kv‡bv †g․‡ji Av‡cwÿK cvigvYweK fi = 
†g․‡ji GKwU cigvYyi fi ×12 

GKwU Kve©b-12 cigvYyi fi 

 wewfbœ cigvYyi fi c~Y© msL¨vq bv †c‡q fMœvs‡k cvIqv hvq| KviY cÖK…wZ‡Z cÖwZwU cigvYyiB GKvwaK 

AvB‡mv‡Uvc cvIqv hvq| GRb¨ †Kv‡bv †g․‡ji Av‡cwÿK cvigvYweK fi wbY©‡qi †ÿ‡Î cÖK…wZ‡Z cÖvß 

AvB‡mv‡Uv‡ci ch©vßZvi wfwË‡Z Mo fi wbY©q Kiv nq| †hgb- †K¬vwi‡bi ỳBwU AvB‡mv‡Uvc i‡q‡Q, G‡`i  GKwU 

35
Cl I AciwU 

37
Cl Ges G‡`i ch©vßZv h_vµ‡g 75% I 25% | wb‡¤œ †K¬vwi‡bi Mo Av‡cwÿK fi wbY©‡qi 

c×wZ †`Lv‡bv n‡jv- 

35
Cl Gi 75 wUi fi = 35 × 75 = 2625 

37
Cl Gi 25 wUi fi = 37 × 25 = 925  

 †gvU 100 wU †K ¬vwi‡bi fi = 35250 

AZGe †K¬vwi‡bi Mo fi = 35250 ÷ 100 = 35.5 
 

†h․‡Mi Av‡cwÿK AvYweK fi wbY©q : †Kv‡bv †h․‡Mi Av‡cwÿK AvYweK fi H †h․‡Mi Dcv`vb cigvYy¸‡jvi 

Av‡cwÿK cvigvYweK fi I cigvYy¸‡jvi msL¨v †_‡K wb¤œwjwLZ c×wZ‡Z wbY©q Kiv hvq|  †hgb- H2SO4-Gi 

Av‡cwÿK fi wbY©q Ki‡Z n‡e  

 mviwY 6.2 : Av‡cwÿK AvYweK fi wbY©q 

cigvYy cigvYyi Mo Av‡cwÿK fi cigvYyi msL¨v †gvU fi 

H 1 2 1 × 2 = 2 

O 16 4 16 × 4 = 64 

S 32 1 32 × 1 = 32 

H2SO4 Gi Av‡cwÿK AvYweK fi = 98 
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6.5 wewfbœ NbgvÎvi `ªeY cÖ¯‧wZ 

imvqb we`¨vq wewfbœ cixÿY ev M‡elYvi Kv‡R wewfbœ NbgvÎvi `ªe‡Yi e¨eüZ n‡q _v‡K| G Kvi‡Y gva¨wgK ¯Í‡ii 

wkÿv_©x‡`i ª̀eY  •Zwi‡Z e¨eüZ wewfbœ GKK m¤ú‡K© Ávb AR©b Kiv cÖ‡qvRb| ZvQvov G mKj GKK e¨envi K‡i 

wewfbœ NbgvÎvi `ªeY  •Zwii `ÿZv AR©b Ki‡Z n‡e| cixÿvMv‡i wewfbœ cÖKvi we‡kølwYK Rvbv NbgvÎvi `ªeY e¨eüZ 

nq| GmKj Rvbv NbgvÎvi `ªeY‡K cÖgvY `ªeY e‡j| cÖgvY `ªe‡Yi NbgvÎv cÖKv‡ki Rb¨ wewfbœ GKK ev c×wZ cÖPwjZ 

Av‡Q| †hgb - G‡`i g‡a¨ bigvwjwU I †gvjvwiwU AvqZwbK we‡køl‡Y †ewk e¨eüZ nq|  

†gvjvi `ªeY : hw` †Kv‡bv wbw ©̀ó ZvcgvÎvq GK wjUvi `ªe‡Yi g‡a¨ GK †gvj `ªe `ªexf~Z _v‡K Z‡e Zv‡K H `ª‡ei 

†gvjvi `ªeY ejv nq| †gvjvi `ªe‡Yi GKK n‡”Q †gvj/wjUvi (mol/L) Ges G‡K M Øviv cÖKvk Kiv nq| mvaviYZ 

†gvjvi NbgvÎv‡K †gvjvwiwUI ejv nq| †Kv‡bv ª̀e‡Yi †gvjvwiwU ev †gvjvi NbgvÎv wb¤œwjwLZ m~Î Øviv wbY©q Kiv nq| 

†gvjvwiwU ev †gvjvi NbgvÎv, M = 
`ª‡ei †gvj msL¨v (n) 

wjUv‡i ª̀ve‡Ki AvqZb (v) 

D`vniY : GK wjUvi 1 †gvj/wjUvi Na2CO3-Gi `ªeY cÖ¯ÍyZ Ki‡Z n‡j KZ MÖvg Na2CO3 cÖ‡qvRb n‡e? 

GK †gvj Na2CO3Gi fi = MÖv‡g cÖKvwkZ Na2CO3Gi AvYweK fi 

 = 2 × Na Gi Av‡cwÿK cvigvYweK fi  

   + C Gi cvigvYweK fi  

   + 3 × O Gi cvigvYweK fi 

  = 2 × 23 + 12 + 3 × 16 = 46 + 12 + 48  

 = 106 MÖvg 

AZGe GK wjUvi 1 †gvj/wjUvi Na2CO3-Gi ª̀eY cÖ¯ÍyZ Ki‡Z n‡j 106 MÖvg Na2CO3 cÖ‡qvRb n‡e| 

wewfbœ NbgvÎvi †gvjvi `ªeY cÖ¯‧wZ : wewfbœ NbgvÎvi `ªeY cÖ¯‧wZi Rb¨ wb¤œwjwLZ c×wZ AbymiY Ki‡Z n‡e : 

(1) cÖ_‡g ª̀e‡Yi AvqZb I NbgvÎv wba©viY Ki‡Z n‡e 

(2) AZtci wba©vwiZ `ªeY cÖ¯‧wZi Rb¨ cÖ‡qvRbxq ª̀‡ei cwigvY wnmve Ki‡Z n‡e Ges †mB wnmve Abymv‡i `ªe 

†g‡c wb‡Z n‡e 

(3) Gevi wba©vwiZ `ªe‡Yi AvqZb Abymv‡i wbw ©̀ó gv‡ci AvqZwbK d¬v¯‥ wb‡Z n‡e Ges Zv‡Z cwigvcK…Z `ªe 

†hvM Ki‡Z n‡e 

(4) Gevi AvqZwbK d¬v‡¯‥i AvqZb wb‡ ©̀kK `vM ch©šÍ  ax‡i ax‡i ª̀veK †hvM Ki‡Z n‡e| 

(5) Gevi d¬v‡¯‥i gyL eÜ K‡i SuvKv‡Z n‡e hv‡Z mgmË¡ `ªeY  •Zwi nq|  

†gvjvi `ªeY •Zwii †ÿ‡Î KZK¸‡jv mvaviY wnmve : 

(K) 1 wjUvi gv‡ci AvqZwbK d¬v‡¯‥ 1 †gvj `ªe wb‡q cÖ¯‧ZK…Z `ªe‡Yi NbgvÎv n‡e 1 †gvj/ wjUvi 

(L) 500 wgwj gv‡ci AvqZwbK d¬v‡¯‥ 1 †gvj ª̀e wb‡q cÖ¯‧ZK…Z `ªe‡Yi NbgvÎv n‡e 2 †gvj/ wjUvi 

(M) 250 wgwj gv‡ci AvqZwbK d¬v‡¯‥ 1 †gvj ª̀e wb‡q cÖ¯‧ZK…Z `ªe‡Yi NbgvÎv n‡e 4 †gvj/ wjUvi 

(N) 1 wjUvi gv‡ci AvqZwbK d¬v‡¯‥ 0.5 †gvj ª̀e wb‡q cÖ¯‧ZK…Z `ªe‡Yi NbgvÎv n‡e 0.5 †gvj/ wjUvi 

(O) 500 wgwj gv‡ci AvqZwbK d¬v‡¯‥ 0.5 †gvj ª̀e wb‡q cÖ¯‧ZK…Z `ªe‡Yi NbgvÎ n‡e 1 †gvj/ wjUvi 

D`vniY-1 : 250 mLAvqZ‡bi 1 M Na2CO3 ª̀eY cÖ¯‧Z Ki‡Z n‡e| 

GK †gvj Na2CO3Gi fi = MÖv‡g cÖKvwkZ Na2CO3Gi AvYweK fi = 106 MÖvg Na2CO3 

AZGe 1000 mL AvqZ‡bi 1M Na2CO3 ª̀eY cÖ¯‧wZ‡Z cÖ‡qvRb = 106 MÖvg Na2CO3 

250 mL AvqZ‡bi 1M Na2CO3 ª̀eY cÖ¯‧wZ‡Z cÖ‡qvRb = 
106 × 250 MÖvg Na2CO3 

1000 

= 26.5 MÖvg Na2CO3 

250 mLAvqZ‡bi 0.1M Na2CO3 ª̀eY cÖ¯‧wZ‡Z cÖ‡qvRb = 2.65 MÖvg Na2CO3 
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cÖkœgvjv 

mswÿß DËi cÖkœ 

1) cÖZxK I ms‡KZ ej‡Z Kx eySvq ? D`vniYmn e¨vL¨v KiæY | 

2) ivmvqwbK mgxKiY wjLvi bxwZgvjv eY©bv Ki| 

3) ¯ ~j ms‡KZ †_‡K AvYweK ms‡KZ wbY©‡qi c×wZ eY©bv KiæY | 

4) †gv‡ji aviYv e¨vL¨v Ki| 

5) AvYweK I cvigvYweK fi ej‡Z Kx eySvq? D`vniYmn e¨vL¨v  KiæY| 

6)  †gvjvi `ªeY Kx ? †gvjvi `ªeY cÖ¯‧wZi wbqg eY©bv  KiæY| 

 

m„Rbkxj cÖkœ 

7) DÏxcK  : KvRj I mRj `jMZfv‡e Zuy‡Zi †Kjvm cvwbi kZKiv cwigvY wbY©‡qi cixÿvwU Ki‡Z †Mj|  

Zviv GKwU wPbvgvwUi cv‡Îi IRb wbj| Gevi wPbvgvwUi cv‡Î 10g cwigvY Zuy‡Z wb‡q cvÎmn Zuy‡Zi IRb 

wbj| AZtci Zuy‡Zmn wPbvgvwUi cvÎwU fv‡jvfv‡e DËß K‡i cÖ_‡g KvRj Ges c‡i mRj IRb wbj| 

KvR‡ji †bqv IR‡bi †P‡q mR‡ji †bIqv IRb wKQzUv †ewk n‡jv| AZtci `yR‡b Zv‡`i †bIqv IRb 

Abymv‡i †Kjvm cvwbi kZKiv IRb wnmve Kij| ỳR‡bi wbY©qK…Z Zuy‡Zi †Kjvm cvwbi kZKiv cwigvY 

MvwYwZKfv‡e wnmveK…Z gv‡bi †P‡q Kg n‡jv| 

(K) Zuy‡Zi ivmvqwbK ms‡KZ wjLyb| 1 

(L) †Kjvm cvwb Kx? e¨vL¨v Kiæb| 2 

(M) DÏxc‡K DwjøwLZ Zzu‡Zi g‡a¨ †Kjvm cvwbi cwigvY wbY©q Ki? n‡jv 3 

(N) `yR‡bi wbY©qK…Z Zuy‡Zi †Kjvm cvwbi kZKiv cwigvY MvwYwZKfv‡e wnmveK…Z gv‡bi †P‡q Kg 

n‡jv †Kb?  

4 
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BDwbU 7 : imvqb wkL‡b e¨envwiK KvR 

weÁvb wkLb-†kLv‡bv Kvh©µ‡g e¨envwiK KvR GKwU Awe‡”Q`¨ Ask| G‡Z wkÿv_x© †Kv‡bv welq ev NUbv ev mgm¨vi 

KviY, djvdj, cÖwZwµqv BZ¨vw` AbymÜv‡bi gva¨‡g D`NvUb K‡i| Avgiv G BDwb‡U e¨envwiK Kv‡Ri D‡Ïk¨, 

e¨envwiK Kv‡Ri g‡Wj Ges e¨envwiK KvR m¤úv`‡b wkÿ‡Ki cÖ¯ÍwZ I cwiKíbv wel‡q Av‡jvPbv Ki‡ev| G BDwb‡U 

AšÍf©y³ welqmg~n n‡”Q :  

7.1 imvq‡bi e¨envwiK  Kv‡Ri jÿ¨ I wkLb Ges e¨envwiK Kv‡R AbymÜv‡bi cÖ‡qvRbxqZv I aib  

7.2  e¨envwiK Kv‡R AbyyymÜv‡bi g‡Wj, gva¨wgK wkÿvµg Abyymv‡i bgybv AbymÜvb 

7.3  e¨envwiK Kv‡Ri Rb¨ wkÿ‡Ki cÖ¯‧wZ I cwiKíbv, e¨envwiK KvR cwiPvjbvi Rb¨ cÖ‡qvRbxq miÄvg I 

hš¿cvwZ wbe©vPb, msMÖn, msiÿY I e¨envi 

7.1 imvq‡bi e¨envwiK Kv‡Ri jÿ¨ I wkLb, Ges e¨envwiK Kv‡R AbymÜv‡bi 

cÖ‡qvRbxqZv I aib  

weÁvb wkLb †kLv‡bv Kvh©µ‡g e¨envwiK KvR GKwU Awe‡”Q`¨ Ask| e¨envwiK Kv‡Ri gva¨‡g †ekwKQz ai‡bi wkLb 

wbwðZ Kiv hvq| imvq‡bi e¨envwiK Kv‡Ri D‡Ïk¨¸‡jv‡K cÖavbZ PviwU fv‡M fvM Kiv hvq| h_v : 

K.  wkÿv_©x‡`i eyw×e„wËK wkLb (Cognitive learning) : imvq‡bi ZË¡ I aviYvmg~n‡K eyS‡Z, e¨vL¨v Ki‡Z 

I G‡`i mZ¨Zv hvPvB Ki‡Z e¨envwiK Kvh©vewj cÖ‡qvRb| e¨envwiK KvR wkÿv_x©‡`i ev Í̄e AwfÁZv cÖ`v‡bi 

gva¨‡g wkÿv_x©‡`i wkLb‡K kw³kvjx K‡i| eZ©gv‡b MVbev‡`i Av‡jv‡K ejv hvq, e¨envwiK KvR wkÿv_x©‡`i 

c~e©Ávb‡K cwigvwR©Z K‡i Zv‡K cybM©V‡b mnvqZv K‡i|  

L.  wkÿv_©x‡`i g‡bv‡ckxR `ÿZvi Dbœqb (Development of Psychomotor skills) : e¨envwiK KvR 

wkÿv_©x‡`i j¨ve‡iUwii hš¿cvwZ wbc~Yfv‡e e¨envi Kivi `ÿZvi Dbœqb NUvq, †hgb- ey¨‡iU I wc‡cU 

Kxfv‡e e¨envi Ki‡Z nq, fi cwigvcK `vuwocvjøv ev †¯‥‡ji mvnv‡h¨ Kxfv‡e wbLyuZfv‡e fi cwigvc Kiv hvq 

BZ¨vw`| GB `ÿZvmg~n wkÿv_x©iv †hgb mvaviY I KvwiMwi †ÿ‡Î e¨envi Ki‡Z cv‡i, †Zgwb fwel¨‡Z 

GKRb weÁvbx ev weÁvb †ckvRxex wn‡m‡e KvR Kivi †ÿ‡Î e¨envi Ki‡Z nq| 

M.  AbymÜvbg~jK `ÿZvi Dbœqb (Development of Investigation skills) : e¨envwiK Kv‡Ri Av‡iKwU 

jÿ¨ wkÿv_©x‡`i AbymÜvbg~jK `ÿZvi Dbœqb| AbymÜvbg~jK `ÿZv g~jZ mgm¨v wPwýZKiY, cwiKíbv 

cÖYqb, DcvË msMÖn, DcvË cÖwµqvKiY, djvd‡ji e¨vL¨v`vb Ges g~j¨vqb I djcÖKvk BZ¨vw` Kv‡Ri 

mgš̂‡q MwVZ| cieZx© •`bw›`b Rxe‡b GKRb wkÿv_x© weÁvbmswkøó mgm¨v mgvav‡b GB AbymÜvbg~jK 

`ÿZvmg~‡ni cÖ‡qvM NUv‡e e‡j Avkv Kiv nq| GKBmv‡_, wkÿv_x© cieZ©x‡Z imvqbweÁvbx ev weÁvbmswkøó  

†Kv‡bv †ckvRxex n‡j Zv‡K Aek¨B AbymÜvbg~jK `ÿZvi cÖ‡qvM NUv‡Z n‡e| 

N. wkÿv_©x‡`i g~j¨‡eva I weÁv‡bi cÖwZ `„wófw½i Dbœqb (Av‡ewMK wkLb) : e¨envwiK KvR wkÿv_©x‡`i Avb›` 

I cwiZzwó †`q hv Zv‡`i weÁvb  †kLv I weÁvb PP©vi cÖwZ AvMÖn, †cÖlYv, AvZ¥wek¦vm I BwZevPK `„wófw½i 

weKvk NUvq| GKB mv‡_ GwU •be©¨w³KZv, hvPvB cÖeYZv, AbymwÜrmv, cixÿvjä Z‡_¨i Dci wbf©iZv Ges 

hyw³wbf©iZv BZ¨vw`  •eÁvwbK g~j¨‡ev‡ai Dbœqb NUvq, hv wkÿv_©x‡`i •eÁvwbK Dcv‡q KvR Ki‡Z I wPšÍv 

Ki‡Z mvnvh¨ K‡i|  
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e¨envwiK Kv‡Ri aib 

imvqb wkLb-†kLv‡bv‡Z wewfbœ ai‡bi e¨envwiK KvR i‡q‡Q| wewfbœ we‡ePbvq imvq‡bi e¨envwiK KvR‡K wewfbœ 

K¨v‡UMwi ev †kÖwY‡Z †djv hvq| GKwU we‡ePbv n‡jv Kv‡Ri D‡Ïk¨, Av‡iKwU we‡ePbv n‡jv Kv‡Ri •ewkó¨|  

 

¸YMZ I cwigvYMZ ivmvqwbK we‡kølY : imvq‡bi e¨envwiK KvR‡K D‡Ï‡k¨i wfwË‡Z `yÕwU fv‡M fvM Kiv hvq - 

¸YMZ we‡kølY I cwigvYMZ we‡kølY| ¸YMZ we‡kølY n‡jv †Kv‡bv c`v‡_© ev bgybvq Kx Kx Dcv`vb ev  •ewkó¨ i‡q‡Q 

Zv wbY©q Kiv| †hgb GKwU je‡Yi bgybvq Kx Kx K¨vUvqb I A¨vbvqb Av‡Q Zv wbY©q Kiv ¸YMZ we‡kølY| Avevi 

†Kv‡bv `ªeY A¤øxq bv ÿvixq Zv wbY©q KivI ¸YMZ we‡kølY| Ab¨w`‡K †Kvb c`v‡_© ev bgybvq †Kvb Dcv`vb KZ 

cwigv‡Y Av‡Q Zv wbY©q Kiv cwigvYMZ we‡kølY| GKwU ª̀e‡Yi pH KZ Zv wbY©q Kiv cwigvYMZ we‡kølY| A_ev 

Zzu‡Zi g‡a¨ cvwbi kZKiv cwigvY wbY©q GKwU cwigvYMZ we‡kølY| 

e¨envwiK Kv‡Ri wKQz •ewk‡ó¨i wfwË‡Z e¨envwiK KvR‡K PviwU `‡j (Johnstone and Al-Shuaili, 2001) fvM 

Kiv hvq| we‡eP¨ •ewkó¨¸‡jv n‡jv : 

 K. KvRwUi mgm¨v ev cÖkœ wba©viY K‡i †`Iqv n‡q‡Q wK bv 

 L. KvRwU Kxfv‡e Kiv n‡e Zv wba©viY K‡i †`Iqv Av‡Q wK bv 

 M. KvRwU Kivi Rb¨ cÖ‡qvRbxq DcKiY †`Iqv Av‡Q wK bv 

 N. KvRwUi djvdj ev cÖ‡kœi DËi Rvbv Av‡Q wK bv 

DcwiD³ •ewk‡ói wfwË‡Z e¨envwiK KvR¸‡jvi aibv Av‡jvPbv Kiv n‡jv| 

 

hvPvBKiY (verification) : G ai‡bi Kv‡Ri †ÿ‡Î wkÿv_©x‡`i AbymÜv‡bi cÖkœ ev mgm¨v, DcKiY, Kvh©c×wZ, Ges 

cÖkœ ev mgm¨vi DËi e‡j †`Iqv _v‡K| wkÿv_©x‡`i ïay DËiwU hvPvB (verification) Ki‡Z nq| G ai‡bi e¨envwiK 

KvR‡K ejv nq hvPvBKiY ev verification| evsjv‡`‡k Avgiv mvaviYZ G ai‡bi e¨envwiK KvRB †ewk †`‡L _vwK| 

wb‡Pi KvRwU we‡ePbv Kwi| GLv‡b Kv‡Ri wk‡ivbvg †_‡KB †evSv hv‡”Q †h, wewµqvq Aat‡ÿc Drcbœ n‡e| 

  
wPÎ 7.1 : gva¨wgK imvqb eB‡q GKwU hvPvBKiY ai‡bi e¨envwiK KvR †hLv‡b djvdjwU wkÿv_x©‡`i Kv‡Q Rvbv 

_v‡K|  

wb‡ ©̀wkZ AbymÜvb (guided inquiry) : G ai‡bi Kv‡Ri †ÿ‡Î wkÿv_©x‡`i AbymÜv‡bi cÖkœ ev mgm¨v, DcKiY 

Ges Kvh©c×wZ e‡j †`Iqv _v‡K| wba©vwiZ Kvh©c×wZ I DcKiY e¨envi K‡i wkÿv_©x‡`i wb‡R‡`iB cÖ‡kœi DËi Lyu‡R 

†ei Ki‡Z nq| G ai‡bi KvR‡K ejv nq wb‡ ©̀wkZ AbymÜvb ev guided inquiry| je‡Yi ¸YMZ we‡kølY G ai‡bi 

wb‡ ©̀wkZ AbymÜvb †hLv‡b cÖ`Ë Kvh©c×wZ I DcKiY e¨envi K‡i wkÿv_x©‡K jeYwU Kx Zv †ei Ki‡Z nq| 
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wPÎ 7.2 gva¨wgK imvqb eB‡q GKwU wb‡`©wkZ AbymÜvb †hLv‡b djvdjwU wkÿv_x©‡`i Kv‡Q Rvbv _v‡K bv|  

 

wb‡ ©̀wkZ D¤§y³ AbymÜvb (open guided inquiry) : G‡ÿ‡Î wkÿv_©x‡`i AbymÜv‡bi cÖkœ ev mgm¨v Ges DcKiY 

A_ev ïay AbymÜv‡bi welq e‡j †`Iqv _v‡K| DcKiY I Kvh©c×wZ wbe©vPb K‡i wkÿv_©x‡`i wb‡R‡`iB cÖkœ ev mgm¨vi 

DËi Luy‡R †ei Ki‡Z nq|  †hgb, wkÿK hw` we`¨vj‡qi cv‡ki Lvj ev b`xi cvwb‡Z ivmvqwbK `~lY N‡U‡Q wK bv Zv 

AbymÜv‡bi Rb¨ wkÿv_x©‡`i‡K mgm¨v wba©viY K‡i †`b †h, cvwb‡Z fvix avZzi NbgvÎv KZ, cvwbi pH KZ BZ¨vw` 

†g‡c cvwb ~̀wlZ n‡q‡Q wK bv wbY©q Ki‡Z n‡e| GiKg GKwU mgm¨v wkÿv_x©iv wb‡Riv hw` Kvh©c×wZ wbe©vPb K‡i 

mgvav‡bi †Póv K‡i Zvn‡j Zv n‡e wb‡ ©̀wkZ Db¥y³ AbymÜvb| 

 

Db¥y³ AbymÜvb (open inquiry) : AbymÜv‡bi g‡a¨ me‡P‡q Db¥y³ n‡”Q GwU  †hLv‡b wkÿv_©x‡`i wb‡R‡`i 

AbymÜv‡bi cÖkœ ev mgm¨v wbe©vPb Ki‡Z nq Ges †m Abyyhvqx DcKiY I Kvh©c×wZ wbe©vPb K‡i m¤¢ve¨ DËi Lyu‡R †ei 

Ki‡Z nq| GiKg A‡bK †ÿ‡Î wkÿK wb‡RI cÖ‡kœi DËi Rv‡bb bv! GKwU D`vniY †`Iqv hvK G ai‡bi 

AbymÜv‡bi| wkÿK hw` we`¨vj‡qi cv‡ki Lvj ev b`xi cvwbi ~̀lY N‡U‡Q wK bv Zv AbymÜv‡bi Rb¨ wkÿv_x©‡`i e‡jb 

†hLv‡b wkÿK ej‡eb bv †h, Kx cwigvc K‡i `~lY m¤ú‡K© wm×všÍ wb‡Z n‡e wKsev Kx DcKiY e¨envi Ki‡Z n‡e 

wKsev Kx c×wZ‡Z KvRwU Ki‡Z n‡e| †Kv‡bv GK`j wkÿv_x© cvwb‡Z fvix avZyi NbgvÎv cwigvc K‡i ~̀lY N‡U‡Q wKbv 

Zv ej‡Z cv‡i, Avevi †Kv‡bv GK`j wkÿv_x© cvwb‡Z ª̀exf~Z Aw·‡R‡bi NbgvÎv I cvwbi pH †g‡c Zvi wfwË‡Z 

wm×všÍ wb‡Z cv‡i | GiKg GKwU mgm¨vq wkÿv_x©iv wb‡RivB PjK ev wbqvgK wbe©vPb Ki‡e Ges cÖ‡qvRbx Kvh©c×wZ 

wbe©vPb K‡i KvRwU m¤úbœ Ki‡e| 
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wb‡Pi QKwU‡Z Dc‡i ewY©Z Pvi ai‡bi e¨envwiK Kv‡Ri wewfbœ Dcv`v‡bi g‡a¨ Zzjbv †`Iqv n‡jv| 

 

 

7.2 AbymÜvbg~jK Kv‡Ri g‡Wj 

Avgiv hw` Avgv‡`i †`‡ki imvqb I Ab¨vb¨ weÁv‡bi e¨envwiK Kv‡Ri •ewkó¨ we‡kølY Kwi Zvn‡j †`Lv hv‡e Zv‡`i 

†ewkifvMB nq‡Zv hvPvBKiY (wPÎ-7.1) ev wb‡`©wkZ AbymÜv‡bi (wPÎ-7.2) g‡a¨ c‡o| eZ©gvb wkÿvµ‡g †Póv Kiv 

n‡q‡Q e¨envwiK KvR¸‡jv‡K wb‡ ©̀wkZ AbymÜvb I wb‡ ©̀wkZ Db¥y³ AbymÜv‡bi w`‡K wb‡q †h‡Z| Avgv‡`i †`‡k 

GLbI D¤§y³ AbymÜv‡bi PP©v Avgiv Ki‡Z cviwQ bv| Z‡e DbœZ we‡k¦ weÁv‡bi e¨envwiK KvR A‡bKUvB Db¥y³ 

AbymÜvb c×wZ AbymiY K‡i cwiPvwjZ nq| Avgiv GLb Db¥y³ AbymÜvb Gi GKwU g‡Wj Av‡jvPbv Ki‡ev| n¨vKwjs 

Ges †dqvieªv`vi (1996) Db¥y³ AbymÜvb cwiPvjbv‡K 4wU av‡c e¨vL¨v K‡i‡Qb| cÖ_‡gB e‡j †bIqv fv‡jv, Db¥y³ 

AbymÜv‡b GB PviwU av‡ci cÖwZwU KvRB wkÿv_x©iv Ki‡e, †Kej cÖ‡qvRb‡ev‡a wkÿK Zv‡`i‡K wb‡ ©̀kbv w`‡eb| 

wkÿv_x©‡`i mvaviYZ `jMZfv‡e KvR Ki‡Z †`Iqv nq| avc PviwU wb¤œiƒc : 

 cÖ_g avc : AbymÜv‡bi cwiKíbv cÖYqb 

 wØZxq avc : cwiKíbv ev Í̄evqb ev cixÿY  

 Z…Zxq avc : Z_¨ cÖwµqvKiY 

 PZz_© avc : g~j¨vqb 

 

AbymÜv‡bi aib mgm¨v DcKiY Kvh©c×wZ djvdj 

hvPvBKiY mywbw ©̀ó I †`Iqv 

_v‡K 

mywbw ©̀ófv‡e ejv 

_v‡K Kx DcKiY 

e¨envi Ki‡Z n‡e 

mywbw ©̀ófv‡e ejv 

_v‡K Kxfv‡e 

KvRwU Ki‡Z n‡e 

wkÿv_©x‡`i 

Rvbv _v‡K 

wb‡ ©̀wkZ 

AbymÜvb 

mywbw ©̀ó I †`Iqv 

_v‡K 

mywbw ©̀ófv‡e ejv 

_v‡K Kx  DcKiY 

e¨envi Ki‡Z n‡e 

mywbw ©̀ófv‡e ejv 

_v‡K Kxfv‡e 

KvRwU Ki‡Z n‡e 

Rvbv _v‡K bv 

wb‡ ©̀wkZ Db¥y³ 

AbymÜvb 

mywbw ©̀ó I †`Iqv 

_v‡K 

†Kvb †Kv‡bv †ÿ‡Î 

ejv _v‡K Kx  

DcKiY e¨envi 

Ki‡Z n‡e, †Kv‡bv 

†ÿ‡Î ejv _v‡K bv 

Kxfv‡e KvRwU 

Ki‡Z n‡e Zv e‡j 

†`Iqv nq bv 

Rvbv _v‡K bv 

Db¥y³ AbymÜvb AbymÜv‡bi †ÿÎ 

ejv nq ïay; mgm¨v 

wbw`©ó K‡i e‡j 

†`Iqv nq bv 

Kx  DcKiY e¨envi 

Ki‡Z n‡e Zv ejv 

_v‡K bv 

Kxfv‡e KvRwU 

Ki‡Z n‡e Zv e‡j 

†`Iqv nq bv 

wkÿv_x©‡`i 

Rvbv _v‡K bv| 

A‡bK †ÿ‡Î 

wkÿKI Rv‡bb 

bv| 
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wPÎ 7.3 : AbymÜv‡bi GKwU g‡Wj (Hackling and Fairbrother, 1996, c„. 27) 

Db¥y³ AbymÜv‡bi cÖ_g avcwU n‡jv- AbymÜv‡bi cwiKíbv cÖYqb Kiv| GB av‡c, AbymÜv‡bi mgm¨v mbv³ Kivi ci 

†mwU we‡kølY Kiv nq Ges Gi mv‡_ m¤úwK©Z wbqvgK ev PjKmg~n mbv³ Kiv nq| Gici AbymÜv‡bi Rb¨ AbywgZ 

wm×všÍ (Hypothesis) MVb A_ev djvdj m¤ú‡K© c~e©vbygvb Kiv nq| Gici †Kvb PjK w¯ i †i‡L †Kvb PjKwU 

cwieZ©b Kiv n‡e Zv wba©viYmn AbymÜv‡bi †K․kj Ges cÖwµqv wba©viY Kiv nq|  

wØZxq av‡c A_v©r cwiKíbv ev¯Íevqb ev conducting av‡c cÖ_‡g AbymÜvb †K․k‡ji Kvh©KvwiZv hvPvB‡qi Rb¨ 

cixÿvg~jKfv‡e cixÿYwU m¤úbœ Kiv nq| cÖ‡qvRb‡ev‡a AbymÜvb †K․kj Ges c×wZ‡K cwigvR©b Kiv nq| Gici 

g~j KvR ev cixÿYwU m¤úbœ Kiv nq| G ch©v‡q ch©‡eÿY I cwigv‡ci gva¨‡g  data ev  DcvË msMÖn Ges  †iKW© Kiv nq|  

•eÁvwbK AbymÜv‡bi Z…Zxq avcwU n‡jv- Z_¨ cÖwµqvKiY ev processing| G av‡c cixÿ‡Y cÖvß Z_¨‡K QK ev  

†jLwP‡Îi gva¨‡g myweb¨¯Í Kiv nq| Gici web¨ Í̄ Z_¨‡K we‡kølY Kiv nq| A_v©r, PjK¸‡jvi gv‡S c¨vUvb© I 

MwZaviv/cÖeYZv Ges m¤úK© Luy‡R †ei Kiv nq| Gici  •eÁvwbK Áv‡bi wfwË‡Z Z‡_¨i GB MwZaviv/cÖeYZv A_ev 

m¤ú©‡Ki e¨vL¨v `uvo Kiv‡bv nq|  

Z_¨ cÖwµqvKiY 

weÁv‡bi Ávb e¨envi K‡i 

mbv³K…Z MwZaviv, c¨vUvb© I 

m¤úK© e¨vL¨v Kiv 

 

Z_¨ we‡kølY : Z‡_¨i g‡a¨ 

MwZaviv I c¨vUvb© mbv³KiY, 

PjKmg~‡ni g‡a¨ m¤úK© wbY©q 

Z_¨ web¨¯ÍKiY, †jLwPÎ A¼b 

g~j¨vqb 

AbymÜv‡bi wWRvBb I 

Kvh©c×wZ g~j¨vqb 

 

 

AbymÜv‡bi mgm¨v ev cÖkœ I 

AbywgZ wm×v‡šÍi Av‡jv‡K 

we‡kølY †_‡K cÖvß dj 

g~j¨vqb 

cwiKíbv cÖYqb 

mgm¨v mbv³KiY I we‡kølY 

PjK kbv³KiY 

AbywgZ wm×všÍ MÖnY/ Kv‡Ri 

dj Abygvb Kiv 

 

cixÿY cwiKíbv cÖYqb I 

Kvh©c×wZ wba©viY 

cwiKíbv ev Í̄evqb 

(cixÿY) 

 

cÖv_wgK Uªvqvj cwiPvjbv 

 

g~j AbymÜvb cwiPvjbv- 

ch©‡eÿY, cwigvc I Z_¨ 

†iKW© Kiv 

 

Kvh©c×wZ 

cwigvR©b 

cÖkœ Ges/A_ev 

AbywgZ wm×všÍ 

cybtwba©viY 

Kvh©c×wZ 

cwigvR©b 
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AbymÜv‡bi me©‡kl avcwU n‡jvÑ AbymÜvb c×wZ Ges djvd‡ji g~j¨vqb| AbymÜv‡bi mgm¨v, cÖkœ A_ev AbywgZ 

wm×v‡šÍi Av‡jv‡K cÖvß djvd‡ji g~j¨vqb Kiv nq| AbymÜv‡bi djvdj wba©vwiZ mgm¨v, cÖkœ A_ev AbywgZ wm×v‡šÍi  

mv‡_ mvgÄm¨c~Y© bv n‡j mgm¨v A_ev AbywgZ wm×všÍ cybtwba©viY Kiv nq| me‡k‡l, AbymÜv‡bi wWRvBb Ges e¨eüZ 

†K․kj I c×wZiI g~j¨vqb Kiv nq| cÖ‡qvR‡b GB †K․kj I c×wZi cwigvR©b Kiv nq Ges M‡elYv cÖkœ I AbywgZ 

wm×všÍ cybM©Vb K‡i cybivq cy‡iv cÖwµqvwU m¤úbœ Kiv nq| 

AbymÜvbg~jK KvR m¤úv`b †k‡l wkÿv_x©‡`i wi‡cvU© ev cÖwZ‡e`b cÖYqb Ki‡Z nq| GB cÖwZ‡e`‡b m¤úv`bK…Z 

Kv‡Ri eY©bv, Z_¨ we‡kølY, djvdj I djvdj g~j¨vqb Dc  ̄vcb Ki‡Z nq| cÖwZ‡e`b GKKfv‡e ev `jMZfv‡e Kiv 

†h‡Z cv‡i Z‡e eZ©gvb wkÿvµ‡g cÖwZ‡e`b cÖYqb GKKfv‡e Kivi K_v ejv n‡q‡Q| 

7.3 e¨envwiK Kv‡Ri Rb¨ wkÿ‡Ki cÖ¯Í ywZ I cwiKíbv, cÖ‡qvRbxq miÄvg I hš¿cvwZ 

wbe©vPb, msMÖn, msiÿY I e¨envi 

Avgiv B‡Zvg‡a¨ weÁv‡b e¨envwiK Kv‡Ri ¸iæZ¡ m¤ú‡K© †R‡bwQ| e¨envwiK KvR cwiPvjbv Kivi Rb¨ weÁvb 

wkÿK‡K we‡klfv‡e `ÿZv AR©b Ki‡Z n‡e hv‡Z weÁv‡bi aviYvmg~n AvKl©Yxq, Avb›``vqK I RxebNwbô K‡i 

wkÿv_©x‡`i mvg‡b Dc  ̄vcb Ki‡Z cv‡ib | GKmgq weÁvb wkÿvq ZË¡, Z_¨ I m~Î  †kLv‡bv‡KB ¸iæZ¡ †`Iqv n‡Zv, 

wKš‧ eZ©gv‡b G¸‡jvi mv‡_ mv‡_ G¸‡jv AR©‡bi cÖwµqv‡K †kLv‡bvi IciI ¸iæZ¡ †`Iqv nq| Avgv‡`i eZ©gvb 

wkÿvbxwZ‡Z  ÕwK wkL‡Z n‡eÕ Gi cwie‡Z©  ÕKxfv‡e wkL‡Z n‡eÕ Gi cÖwZ ¸iæZ¡ Av‡ivc Kiv n‡q‡Q| imvq‡bi ZË¡xq 

Áv‡bi mv‡_ mgwš̂Zfv‡e e¨envwiK KvR ev AbymÜvb cwiPvjbvi †ÿ‡Î wkÿ‡Ki c~e© cÖ¯‧wZ AwZ Avek¨K|  

wkÿ‡Ki c~e©cÖ¯ÍwZ 

Avgiv B‡Zvg‡a¨ †R‡bwQ †h, imvqb e¨envwiK KvR GLb eQ‡ii wbw ©̀ó mg‡q Avjv`vfv‡e Kiv‡bvi my‡hvM †bB| wewfbœ 

ZË¡xq welq wkLb-†kLv‡bvi myweav‡_© ZË¡xq wel‡qi mv‡_ mv‡_B mgwš̂Zfv‡e e¨envwiK KvR m¤úv`b Ki‡Z n‡e| 

GRb¨ wkÿK‡K memgq fv‡jvfv‡e cÖ¯‧Z _vK‡Z n‡e|  

 wkÿ‡Ki cÖ¯‧wZ‡Z me‡P‡q fv‡jvfv‡e mvnvh¨ Ki‡Z cv‡i BDwbU ev Aa¨v‡qi Rb¨ GKwU cwiKíbv| cÖwZwU 

Aa¨v‡qi ïiæi Av‡M GKRb wkÿK‡K fv‡jvfv‡e cy‡iv Aa¨vqwUi Ici `Lj wb‡Z n‡e| GRb¨ cÖ_‡gB Zv‡K 

†`L‡Z n‡e wkÿvµ‡g G Aa¨v‡qi Rb¨ Kx Kx wkLbdj wba©viY Kiv Av‡Q| wkLb-†kLv‡bv Kvh©µg cwiPvjbv 

m¤ú‡K©I wkÿvµ‡g aviYv †`Iqv _v‡K| wkÿK‡K wkÿvµg I cvV¨cy¯ÍK c‡o eyS‡Z n‡e †Kvb e¨envwiK 

KvRwU wkÿv_x©‡`i †Kvb Ávb, `ÿZv I `„wófw½ AR©‡b mnvqZv Ki‡e| Gici wkÿK cy‡iv Aa¨vqwUi Rb¨ 

GKwU cwiKíbv mvRv‡eb|  

 cy‡iv Aa¨vqwU‡Z †h e¨envwiK KvR¸‡jv AšÍf©y³  Av‡Q  †m¸‡jv cwiPvjbvi Rb¨ Kx Kx DcKiY `iKvi Zvi 

GKwU ZvwjKv •Zwi Ki‡eb| ZvwjKvwU wb¤œiƒc n‡Z cv‡i : 

Aa¨vq 1 

e¨envwiK KvR cÖ‡qvRbxq DcKiY we`¨vj‡q e¨envi 

Dc‡hvMx Ae  ̄vq Av‡Q 

†h †h DcKiY msMÖn 

Ki‡Z n‡e 

gšÍe¨/Kxfv‡e ev †Kv_v 

†_‡K msMÖn Kiv n‡e 

     

     

     

     

 Gici wkÿK wb‡R e¨envwiK KvRwU (we‡kl K‡i bZzb n‡j ev RwUj g‡b n‡j) wb‡R wb‡R K‡i †`L‡eb (Uªvqvj)| 

G‡Z wkÿK eyS‡Z cvi‡eb KvRwU Kxfv‡e cwiPvjbv Ki‡Z n‡e Avi DcKiY¸‡jv wVK Av‡Q wK bv|  

 wkÿvµg, cvV¨cy¯ÍK, c~e© AwfÁZv I Uªvqv‡ji wfwË‡Z cÖwZwU e¨envwiK Kv‡Ri cwiPvjbvi Rb¨ wkÿK Zvi cwiKíbv 

Ki‡eb| GLv‡b wZwb jÿ ivL‡eb, Kvw•ÿZ wkLbdj AR©‡bi Rb¨ Kxfv‡e ZË¡xq wel‡qi mv‡_ e¨envwiK 

Kv‡Ri mgš̂q ev ms‡hvM mvab Kiv hvq| GQvov  DcKiY wbe©vP‡b mnRjf¨ I  ̄vbxq DcKiY e¨envi Kivi 

†Póv Ki‡eb| cwiKíbv Kivi †ÿ‡Î wZwb Aek¨B wPšÍv Ki‡eb wkÿv_©x‡`i m‡e©v”P AskMÖnY wbwðZ Kivi|  
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GKwesk kZvãxi P¨v‡jÄ †gvKvwejv Kivi Rb¨ Avgv‡`i fwel¨Z cÖRb¥‡K •Zwi Kivi D‡Ïk¨ miKvi wewfbœ Kg©m~wP 

nv‡Z wb‡q‡Q| gva¨wgK ¯Í‡ii mKj we`¨vjq Zv‡`i j¨ve‡iUwii Dbœq‡bi Rb¨ gva¨wgK I D”Pwkÿv Awa`ßi †_‡K 

evrmwiK GKUv Aby`vb/Avw_©K mvnvh¨  †c‡q _v‡K| GB UvKv w`‡q we`¨vj‡qi j¨ve‡iUwii cÖ‡qvRbxq `ªe¨vw`  msMÖn I 

msiÿY Kiv nq| GQvovI  we`¨vj‡qi imvqb wkÿK e¨envwiK KvR cwiPvjbvi Rb¨ j¨ve‡iUwii hš¿cvwZ e¨env‡ii 

cvkvcvwk ¯í̂g~j¨ I mnRjf¨ wRwbm  †_‡K nv‡Z •Zwi wkÿv DcKiY e¨env‡ii w`‡K we‡kl ¸iæZ¡ cÖ`vb Ki‡eb|  

†Kbbv Avgv‡`i ch©vß cwigvY wkÿv DcKiY †bB hv‡Z cÖ‡Z¨K wkÿv_©x wbR nv‡Z DcKiY wb‡q e¨envwiK KvR Ki‡Z 

cv‡i| evwoi cwiZ¨³ wRwbmcÎ (†evZj, wU‡bi †K․Uv, cvUKvwV, wW‡gi †Lvmv, †jey, Rev dzj BZ¨vw` e¨envi K‡i 

cÖ‡qvRbxq  DcKiY (weKvi, PvgP, dv‡bj, wjUgvm †ccvi, BZ¨vw`) •Zwi Kiv hvq hvi wbg©vY LiP AwZ Aí| Gm¤ú‡K© 

cieZx© Aa¨v‡q we¯ÍvwiZ Av‡jvPbv Kiv n‡q‡Q|  

imvqb wkLb-†kLv‡bv DcKiY msiÿ‡Yi bxwZ I †K․kj 

†kÖwYK‡ÿ I j¨ve‡iUwi‡Z imvqb wkLb †kLv‡bv KvR cwiPvjbvi Rb¨ hš¿cvwZ I ivmvqwbK ª̀e¨ h_vh_fv‡e msiÿY 

Kiv bv n‡j cieZx©Kv‡j Avi nq‡Zv e¨envi Kivi g‡Zv Dc‡hvMx _v‡K bv| Avevi ivmvqwbK ª̀e¨mg~‡ni g‡a¨ 

A‡bK¸‡jv welv³, `vn¨ wKsev we‡ùviK ai‡bi| wVKg‡Zv msiÿY Kiv bv n‡j A‡bK mgq eo `yN©Ubv N‡U †h‡Z 

cv‡i| ZvB DcKiY msMÖ‡ni mv‡_ mv‡_ †m¸‡jv msiÿ‡Yi Dchy³ e¨e¯ v †bIqv `iKvi| Gme DcKiY‡K msiÿ‡Yi 

†K․kj¸‡jv ỳBfv‡M Av‡jvPbv Kiv n‡jvÑ hš¿cvwZ msiÿY Ges ivmvqwbK `ªe¨ msiÿY| 

hš¿cvwZ msiÿY 

imvqb wkLb-†kLv‡bv Kv‡R e¨eüZ hš¿cvwZ msiÿ‡Y wb¤œwjwLZ e¨e¯ v †bqv †h‡Z cv‡i : 

 hš¿cvwZ¸‡jv bv‡gi Aÿi µ‡g ÷K †iwR÷v‡i wjL‡Z n‡e| óK †iwR÷v‡i †jLvi ci DcKiY cixÿvMv‡i 

cwiKíbv gvwdK mvwR‡q ivL‡Z n‡e †hb cÖ‡qvR‡bi mgq ZvwjKv †`‡L mn‡RB cvIqv hvq| hš¿cvwZ 

cÖwZw`‡bi e¨env‡ii ¸iæZ¡ Abymv‡i Avjgvwii wfbœ wfbœ Zv‡K mvwR‡q ivL‡Z n‡e|  

 hš¿cvwZ I ivmvqwbK ª̀e¨vw` msiÿ‡Yi Rb¨ j¨ve‡iUwi K‡ÿi wbivcËv weavb Ki‡Z n‡e hv‡Z G¸‡jv hvq| 

  †jvnvi hš¿cvwZ‡Z †fmwjb jvwM‡q ivL‡Z n‡e †hb gwiPv bv a‡i|  

 Zwor  †Kvl¸‡jv‡K Avjgvwi‡Z ï®‥ ¯ v‡b ivL‡Z n‡e †hb W¨v¤ú bv ai‡Z cv‡i|  

 ivev‡ii cvB‡c †hb †i․ ª̀ ev Zvc bv jv‡M  Zvi e¨e¯ v Ki‡Z n‡e|  

 hš¿cvwZmg~n  †hgbÑ wbw³ e¨env‡ii ci fv‡jvfv‡e cwi®‥vi K‡i I gy‡Q cwjw_b ev KvM‡Ri c¨v‡K‡U ivL‡Z 

n‡e| 

 j¨ve‡iUwi wKsev DcKiY ivLvi Kÿ ev AvmevecÎ KxUcZ½gy³ n‡Z n‡e| KÿwU gv‡S gv‡S cwi®‥vi Ki‡Z 

n‡e Ges `ªe¨wU †i․‡`ª w`‡q ïwK‡q ivL‡Z n‡e|  

 cÖwZeQi GKevi ÷K †iwR÷vi wbixÿY ev †fwidvB Kiv cÖ‡qvRb|  

ivmvqwbK ª̀e¨vw` msiÿY 

j¨ve‡iUwi‡Z e¨envwiK KvR Kivi Rb¨ wkÿK‡K wewfbœ ivmvqwbK `ªe¨ mvgwMÖ e¨env‡ii cy‡e© Zvi ¸Yv¸Y, e¨env‡ii 

†ÿÎ, wec‡`i gvÎv m¤c‡K© c~e© aviYv _vKv cÖ‡qvRb| G‡ÿ‡Î wkÿK‡K ivmvqwbK `ªe¨ mvgwM Ö m¤c‡K© wb‡Pi welqmg~n 

¸iæZ¡ mnKv‡i †g‡b Pjv cÖ‡qvRb| welq¸‡jv n‡jv  

K. ivmvqwbK `ª‡e¨i web¨vm (Ordering of Chemical) 

L. ivmvqwbK `ª‡e¨i msiÿY (Storing of Chemical) 

M. ivmvqwbK `ª‡e¨i e¨envi (Using of Chemical) 
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K. ivmvqwbK `ª‡e¨i web¨vm (Ordering of Chemical) : ivmvqwbK `ªe¨ msiÿ‡Y cÖ_‡gB GKwU ivmvqwbK `ªe¨ 

wbivcËv Z_¨ cÎ ev Material Safety Data Sheet [MSDS] cÖ¯‧Z K‡i wb‡Z n‡e| MSDS G wewfbœ ivmvqwbK 

Dcv`v‡bi bvg, G‡`i mZK© e¨envi, m¤¢ve¨ SzuwK I wbivcËv mZK©Zv, msiÿ‡Yi ZvwiL, Dcv`v‡bi cwigvY ewY©Z _v‡K| 

ivmvqwbK  Dcv`v‡bi cÖwZwbqZ e¨env‡ii gvÎv Ges cwigv‡Yi Ici wfwË K‡i Avjgvwii †mj‡d ivL‡Z n‡e| 

ivmvqwbK Dcv`vb‡K web¨v‡mi †ÿ‡Î Bs‡iwR eY ©gvjv‡K  AbymiY bv K‡i ivmvqwbK Dcv`v‡bi ag©‡K cÖvavb¨ w`‡Z 

n‡e| †hme ivmvqwbK `ªe¨ ci¯ú‡ii mv‡_ wewµqv K‡i  †m¸‡jv cvkvcvwk ivLv hv‡e bv| `vn¨, A`vn¨, weKviK, Zxeª 

GwmW , Zxeª ÿvi, welv³ c`v_© BZ¨vw` Dcv`vbmg~n‡K c„_K c„_K †kj‡d mvwR‡q ivL‡Z n‡e| †e‡Âi Ici ev wdDg 

û‡W ivmvqwbK ª̀e¨ ivLv DwPZ bq| Zvc ev cÖZ¨ÿ m~h©v‡jv‡Ki cÖfve †_‡K `vn¨ ivmvqwbK c`v_©mg~n‡K wbivc` ivL‡Z 

n‡e| 

L. ivmvqwbK `ª‡e¨i msiÿY (Storing of Chemical) :  ivmvqwbK Dcv`vb e¨env‡ii c~‡e© Avgv‡`i ¯§iY ivL‡Z 

n‡e †h, ivmvqwbK Dcv`vbmg~n‡K Avgiv mwVKfv‡e msiÿY  Ki‡Z cvi‡ev wK bv| ivmvqwbK Dcv`vb e¨enviKvix‡`i 

e¨w³MZ myiÿv, ivmvqwbK Dcv`v‡bi e¨envi I m¤¢ve¨ wec‡`i SzuwK Rvbv `iKvi| wbivc‡` ivmvqwbK  ª̀e¨ msiÿ‡Yi  

Dcvqmg~n wb‡P eb©bv Kiv n‡jv : 

 ÿwZKviK, welv³ I we‡ùviK ivmvqwbK `ªe¨ Lye mveav‡b Zvjve× K‡i msiÿY Ki‡Z n‡e| ivmvqwbK c`v_© 

msiÿ‡Yi Rb¨ ỳB cÖ‡jc †`Iqv c¨v‡KU A_ev cøvw÷‡Ki †evZ‡j Ave× Ae¯ vq ivL‡Z n‡e hv‡Z †Kv‡bviƒc 

ÿq ev gwiPv bv a‡i| G¨vwmWmg~n‡K Zv‡`i ag© Abymv‡i iwOb A_ev mv`v Kv‡Pi †evZ‡j msiÿY Ki‡Z n‡e 

| 

 cÖ‡Z¨KwU ivmvqwbK `ª‡e¨i bv‡gi †j‡ej ¯úó K‡i wjL‡Z n‡e msiÿY cv‡Îi Mv‡q| †Lqvj ivL‡Z n‡e 

†j‡e‡j c`v‡_©i bvg, ms‡KZ, msMÖ‡ni ZvwiL, ª̀‡e¨i e¨env‡ii †gqv‡`vËx‡Y©i ZvwiL, `ªe¨wU KZUv wec¾bK 

Ges m¤¢ve¨ e¨envi  wewa wjL‡Z n‡e| †j‡ej bó nIqvi c~‡e©B cybivq †j‡ej jvMv‡Z n‡e|  

 †Kv‡bv Ae¯ vq †hb ivmvqwbK c`v_© †g‡S‡Z ev Db¥y³ ¯ v‡b bv _v‡K| ivmvqwbK c`v_© †Pv‡Li mgvb DuPz 

K¨vwe‡b‡U ivLv evÃbxq| 

 D”P ZvcgvÎvq ms‡e`bkxj ev we‡qvwRZ nq Giƒc ivmvqwbK `ªe¨‡K †iwd«Rv‡iU‡i msiÿY Ki‡Z n‡e 

 `ªe‡Yi †ÿ‡Î NbgvÎv wjL‡Z n‡e Ges Gi cÖ¯‧wZi ZvwiL D‡jøL K‡i †j‡ej Ki‡Z n‡e| 

ivmvqwbK c`v_© ivLvi †evZ‡j wewfbœ mZK©xKiY wPý e¨envi Kiv nq hv AvšÍR©vwZKfv‡e ¯^xK…Z| G mKj wPý ev 

cÖZxK¸‡jv n¨vRvW© wPý (Hazard  symbol) bv‡g cwiwPZ| ivmvqwbK c`v_©  Drcv`bKvix d¨v±wimg~n Gme cÖZxK 

e¨envi K‡i _v‡K| wb‡P  j¨ve‡iUwi‡Z ivmvqwbK  `ª‡e¨i SuzwK I SzuwKi gvÎv wb‡`©‡ki †ÿ‡Î wba©vwiZ cÖZxK I 

mveavYZv D‡jøL Kiv n‡jv : 

cÖZxK      ivmvqwbK Dcv`v‡bi SzuwK, SzuwKi gvÎv I mveavbZv 

1| `vn¨ c`v_© (Flammable) 

 

A¨vj‡Kvnj, A¨v‡ivmj, B‡_vw· B‡_b, B_vBb M¨vm,  †ebwRb, UjyBb, 

B_v‡bvwqK GwmW  BZ¨vw` c`v_© Av¸‡bi ms¯c‡k© G‡j gvivZ¥Kfv‡e cÖ¾¡wjZ 

nq| ZvB G‡`i‡K AwZ mveav‡b Av¸b †_‡K ~̀‡i msiÿY Ki‡Z n‡e| 

msiÿ‡Yi  ̄vbwU‡Z ¯^vfvweK PjvPj I ch©vß AwMœwbe©vcK e¨e¯ v _vK‡Z n‡e| 

msiwÿZ c`v‡_©i †iKW© Kwc dvqvi mvwf©‡m w`‡q ivL‡Z n‡e| 

2| A¯̂w¯ÍKi/Z¡‡K cÖ`vn 

m„wóKvix (Irritant) 

 

Mvp ÿvi,  †mvwWqvg,  †dbj, †K¬vidg©, Gwm‡Uvb, wcKwiK GwmW, KxUbvkK I 

AwaKvsk evjvBbvkK BZ¨vw` ivmvqwbK c`v_© Z¡K I  †Pv‡Li ms¯c‡k© G‡j 

cÖ`vn m„wó K‡i| Gme c`v_© Aek¨B K¨vwe‡b‡U Zvjve×fv‡e msiÿY Ki‡Z 

n‡e| e¨env‡ii mgq  n¨vÛ †gvRv, bv‡K gy‡L gv¯‥, A¨v‡cÖvb,  †Pv‡L  wbivc` 

Pkgv e¨envi Ki‡Z n‡e| 
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cÖZxK      ivmvqwbK Dcv`v‡bi SzuwK, SzuwKi gvÎv I mveavbZv 

3| ÿqKviK (Corrosive ) 

 

†h me ivmvqwbK c`v‡_©i pH Gi gvb 2 .5 ev Zvi †P‡q Kg A_ev 12.5 Gi 

†P‡q †ewk ZvivB mvaviYZ ÿqKviK| †hgbÑ Kw÷K †mvWv, Kw÷K cUvk, Mvp 

LwbR GwmWmg~n, weøwPs `ªeY, wjKvi, A¨v‡gvwbqv, BZ¨vw` ivmvqwbK ÿqKvix 

c`v_© RxešÍ wUmy¨‡K AvµgY I aŸsm K‡i Ges Gme c`v‡_©i ms¯c‡k© Pvgov 

cy‡o hvq Ges †Pv‡Li ÿwZ nq| ZvB Gme c`v_© e¨env‡ii mgq wbivc` Pkgv, 

nv‡Z †gvRv, bv‡K gy‡L gv¯‥ I kixi Gi Rb¨ A¨v‡cÖvb e¨envi Kiv DwPZ| 

4| welv³ c`v_© (Toxic) 

 

cUvwkqvg mvqvbvBW, gviKvwi,  †dbj, †mvwWqvg AvRvBW, wg_vbj, 

Kviwmb‡Rb, wgDUv‡Rb, †µvwgqvg jeY, ivmvqwbK KxUbvkK I evjvBbvkK 

ivmvqwbK c`v_© gvby‡li Rb¨ ÿwZKi| k¦v‡mi mv‡_, MjvaKiY Ki‡j ev 

Pvgovi Ici co‡j Pvgovq K¨vbmvi GgbwK g„Z y¨ ch©šÍ n‡Z cv‡i| ZvB  Gme 

c`v©_ e¨env‡ii mgq wbivc` Pkgv, nv‡Z †gvRv, bv‡K gy‡L gv¯‥ I kix‡i cÖ‡ek 

Gov‡Z G‡cÖvb e¨envi Kiv DwPZ|    

5| we‡ùviK (Explosive) 

 

bvB‡UªvwMømvwib, wU GÛ wU, wcKwiK GwmW , g¨v½vwbR WvB A·vBW, cyivZb 

U‡jb weKviK BZ¨vw` we‡ùviK c`v_© wb‡R wb‡RB wewµqv K‡i| D”P ZvcgvÎv, 

D”PPvc I AvNvZRwbZ Kvi‡Y wb‡R wb‡R Giv we‡ùviY NUvq| ZvB G‡`i 

e¨env‡ii mgq mveav‡b bvovPvov Kiv, Nl©Y Gov‡bvi Rb¨ wbR©‡b w¯ wZkxj 

RvqMvq msiÿY Kiv DwPZ|  

6| †ZRw®…q iwk¥ (Radiation) 

 

 X-Ray hš¿cvwZ, †ZRw®…q †g․j Ges G‡`i AvB‡mv‡Uvcmg~n hv gvbe‡`n‡K 

weKjv½ K‡i w`‡Z cv‡i Ges kix‡i `xN©̄  vqx ÿZ I  GgbwK K¨vÝvi m„wó Ki‡Z 

cv‡i| G ai‡bi †ZRw®…q iwk¥ wbM©gb †iv‡a †jW (Pb) avZzi AveiYhy³ cv‡Î 

G‡`i msiÿY Kiv cÖ‡qvRb|  

7| `xN©‡gqv‡` ¯^v¯ ¨ SzuwK 

(Health Hazard) 

 

Kve©b WvB-A·vBW M¨vm (CO2), Kve©b g‡bvA·vBW M¨vm (CO), mvjdvi WvB 

A·vBW M¨vm (SO2), nvB‡Wªv‡Rb cvi A·vBW M¨vm (H2O2),  †dbj, 

B_vbwqK GwmW , wmjfvi bvB‡UªU BZ¨vw` gvbe‡`‡ni k¦vm-cÖk¦vm mswkøó Z‡š¿i 

Rb¨ ms†e`bkxj I msµgb NUv‡Z cv‡i| GgbwK gvivZ¥K e¨vwa K¨vÝvi m„wó 

Ki‡Z cv‡i| ZvB G‡`iI wbR©b ¯ v‡b msiÿY I e¨env‡ii mgq wbivc` Pkgv, 

nv‡Z †gvRv, bv‡K gy‡L gv¯‥ I kix‡i cÖ‡ek Gov‡Z A¨v‡cÖvb e¨envi Kiv 

cÖ‡qvRb| 

8|  •e ỳ¨wZK SzuwK (Electric 

hazard) 

 

e¨envwiK Kv‡R  we`y¨Z e¨env‡ii †ÿ‡Î h‡_ó mveavb _vK‡Z n‡e| wfRv nv‡Z 

•e` y¨wZK hš¿cvwZ e¨envi GgbwK •e`y¨wZK myBP e¨envi Kiv hv‡e bv| we` y¨‡Zi 

ms‡hvM wX‡jXvjv Av‡Q wKbv Zv †`‡L e¨envi Kiv DwPZ| 

10|  •Re `~lK (Organic 

polutant) 

 

†c‡Uªvwjqvg RvZxq `~lK, ms‡køwlK KxUbvkK I evjvBbvkK, ms‡køwlK iO 

wewfbœ cÖKv‡ii •Re `ªveK, mvevb, wWUvi‡R›U, cøvw÷K Rvi BZ¨vw` •Re `~lK 

mivmwi cwi‡e‡k †djv hv‡e bv | G‡`i msiÿ‡Yi †ÿ‡Î cøvw÷‡Ki †evZ‡j gyL 

AvUwK‡q wbR©b ¯ v‡b ivL‡Z n‡e| 

 wPÎ 7.4 : wba©vwiZ cÖZxK I mveavbZv 
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M. e¨envi (Using of Chemical) :  e¨envwiK Kv‡R ivmvqwbK c`v_© e¨env‡ii †ÿ‡Î we‡kl mZK©Zv Aej¤^b Kiv 

DwPZ wkÿK‡K ivmvqwbK c`v_© e¨envi Kivi c~‡e© Gme c`v‡_©i e¨env‡ii †ÿÎ, ÿwZKi cÖfve, †gqv‡`vËx‡Y©i 

ZvwiL, Drcv`‡bi ZvwiL BZ¨vw` m¤c‡K© Ávb _vK‡Z n‡e| cv‡Îi Mv‡qi †j‡ej †`‡L mwVK c`v_© †bIqv n‡”Q 

wKbv wbwðZ n‡Z n‡e| †Kv‡bv Ae¯ vq cvÎ †_‡K ivmvqwbK c`v_© PvgP w`‡q †ei K‡i cybivq cv‡Î ivLv hv‡e 

bv| ivmvqwbK c`v_©  e¨env‡ii †ÿ‡Î Wªcvi e¨envi Kiv  n‡j †Lqvj ivL‡Z n‡e GK cv‡Îi Wªcvi  Ab¨ cv‡Î 

bv hvq| ivmvqwbK c`v_© e¨env‡ii ci cv‡Îi gyL fv‡jvfv‡e eÜ K‡i ivLv DwPZ| ivmvqwbK `ªe¨ e¨env‡ii ci 

ciB †evZ‡ji wQwc¸‡jv G‡U ivL‡Z n‡e| DcKiY ev ivmvqwbK `ªe¨ e¨env‡ii †k‡l cwi®‥vi cwi”Qbœ Kiv Ges 

Av‡Mi RvqMvq mvwR‡q ivLv Aek¨ KiYxq|  

 

cÖkœgvjv 

mswÿß-DËi cÖkœ 

1| e¨envwiK ev AbymÜvbg~jK KvR †_‡K wkÿv_x©‡`i Kx Kx Av‡ewMK wkLb nq? 

2| wb‡ ©̀wkZ AbymÜvb Kx? 

3| Kx Kx we‡ePbvi wfwË‡Z GKRb wkÿK e¨envwiK KvR cwiPvjbvi cwiKíbvi Ki‡eb? 

4| Kx‡mi wfwË‡Z ivmvqwbK ª̀e¨mg~n‡K j¨ve‡iUwi‡Z web¨¯Í K‡i ivLv nq? 

5| n¨vRvW© wPý Kx I †Kb e¨envi Kiv nq? 

 

iPbvg~jK cÖkœ 

1| imvq‡bi e¨envwiK ev AbymÜvbg~jK Kv‡Ri ¸iæZ¡ we‡kølY Kiæb| 

2| Kx‡mi wfwË‡Z imvq‡bi e¨envwiK Kv‡Ri †kÖwYwefvM Kiv hvq? e¨envwiK Kv‡Ri aib¸‡jvi g‡a¨ cv_©K¨ wbY©q 

Kiæb| 

3| Db¥y³ AbymÜv‡bi GKwU g‡Wj Dc¯ vcb Kiæb| 

4| e¨envwiK KvR mdjfv‡e cwiPvjbvi †ÿ‡Î wkÿK Kxfv‡e cÖ¯ÍywZ MÖnY Ki‡eb Av‡jvPbv Kiæb| 

5| ivmvqwbK `ªe¨ msiÿ‡Y imvqb wkÿ‡Ki KiYxq eY©bv Kiæb|  
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BDwbU 8 : imvqb wkLb-†kLv‡bvi DcKiY 

wkLb-†kLv‡bv Kvh©µg‡K wkÿv_©xi AwfÁZvi mv‡_ mg„× K‡i †Zvjv, weg~Z© aviYv‡K g~Z© Kiv Ges wkÿv_©xi g‡bv‡hvM 

AvKl©Y K‡i cvV`vb‡K Dc‡fvM¨ Kivi Rb¨ wkÿv DcKiY GLb Acwinvh© welq| imvqb e³…Zvi welq bq, imvqb 

weÁvb †kLv‡bvi g~j K_v n‡jv cixÿv-wbixÿv I Kv‡Ri gva‡g †kLv‡bv| ZvB, imvq‡bi g‡Zv welq‡K wkÿv_©x‡`i 

Kv‡Q mnR‡eva¨ Ges e¨envwiK Rxe‡bi m‡½ m¤ú„³ Kivi Rb¨ wkÿv DcKiY AwZ cÖ‡qvRbxq| AvaywbK weÁvbm¤§Z 

wkLb-†kLv‡bv cÖwµqvq DcKiY e¨envi wkÿ‡Ki Aek¨ KZ©e¨| GB BDwb‡Ui welqe Í̄ymg~n‡K wb‡¤œv³ Dcv‡q mvRv‡bv 

n‡q‡Q : 

 8.1 wkÿv DcKi‡Yi aviYv I imvqb wkLb-†kLv‡bv Kv‡R e¨eüZ DcKi‡Yi cÖKvi‡f`  

 8.2 ¯^íg~j¨ I webvg~‡j¨i DcKiY e¨env‡ii g~j¨ •Zwi I msMÖn, imvqb wkLb-†kLv‡bv Kv‡R DcKiY 

e¨env‡ii bxwZ I we‡eP¨ 

 8.3  imvqb wkLb-†kLv‡bv Kv‡R Z_¨ cÖhyw³ 

8.1 wkÿv DcKi‡Yi aviYv I imvqb wkLb-†kLv‡bv Kv‡R e¨eüZ DcKi‡Yi 

cÖ‡qvRbxqZv, cÖKvi‡f` I msMÖn 

wkÿv DcKi‡Yi aviYv 

Avcbviv GWMvi †Wj (Edger Dale)-Gi AwfÁZvi †KvY m¤ú‡K© †R‡b‡Qb nq‡Zv| wb‡Pi GB †KvY †_‡K Avcbviv 

†`L‡Z cv‡”Qb †h, wkÿv_x©iv me‡P‡q Kg †k‡L ïay covi gva¨‡g| mvaviYZ †`Lv hvq wkÿv_x© covi gva¨‡g hZ Z_¨ 

MÖnY K‡i Zvi 10 kZvsk Zvi gw Í̄‡®‥ wU‡K _v‡K| wkÿv_x© G †P‡q Av‡iKUz †ewk †k‡L †kvbvi gva¨‡g, Zvici w¯ i 

wPÎ †`Lvi gva¨‡g| Gici PjšÍ Qwe I wfwWI †`L‡j Av‡iv †ewk †k‡L| wkÿv_x© Av‡iv †ewk †k‡L †Kv‡bv wKQz NU‡Z 

†`‡L Ges NUbvi f~wgKvwfbq K‡i| Z‡e me‡P‡q †ewk wk‡L wkÿv_x© D‡Ïk¨c~Y©fv‡e ev Í̄e  †Kv‡bv Kv‡R ev NUbvq 

Ask wb‡q AwfÁZv AR©‡bi gva¨‡g| 

 

wPÎ 8.1: GWMvi †Wj Gi AwfÁZvi †KvY (Cone of Experience) 
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Avgv‡`i we`¨vjq¸‡jv‡Z Avgiv mvaviYZ weÁv‡bi wewfbœ aviYv wkÿv_x©‡`i wbKU e¨vL¨v Kwi KLbI KLbI †ev‡W© wKQz 

wj‡L w`B| wkÿv_x©iv Avgv‡`i wkÿK‡`i K_v †kv‡b Ges LvZvq wj‡L †bq| evwo‡Z wM‡q nq‡Zv wkÿv_x©iv Zv‡`i 

LvZvq †jLv †bv‡Ui mv‡_ wgwj‡q cvV¨cy¯ÍKwU c‡o †evSvi †Póv K‡i  †kÖwYK‡ÿ Av‡jvwPZ aviYvwU| wkÿv_x©‡`i weÁvb 

wkL‡bi G cÖwµqvwU Avcbviv Gevi AwfÁZvi †Kv‡Yi mv‡_ wgwj‡q †`Lyb †Zv| wkÿv_x©iv G cÖwµqvq †Kej cov I 

†kvbvi my‡hvM cvq hv‡Z Zvi LyeB Kg cwigv‡Y wkLb nq Ges G wkLb ¯ vqxI nq bv| cÖK…Zc‡ÿ wkÿv_©xi wkLb‡K 

¯ vqx I mv_©K Kivi Rb¨ wkÿK‡K Zvi wkLb-†kLv‡bv Kv‡R bvbv ai‡bi DcKiY e¨envi Ki‡Z nq|  GKRb wkÿK 

wkLb-†kLv‡bv Kv‡R †h mKj DcKiY e¨envi K‡ib Zv‡`i‡K mvaviYfv‡e wkÿv DcKiY ejv nq| G we‡ePbvq  

†kÖwYK‡ÿi PK‡evW© Ges cvV¨cy¯ÍKI wkÿv DcKiY| GQvov, wkLb-†kLv‡bv Kv‡R e¨eüZ †cv÷vi, gvwëwgwWqv, 

†Kv‡bv GKwU AYyi g‡Wj GmeB wkÿv DcKiY| 

imvqb wkLb-†kLv‡bv Kv‡R DcKiY e¨env‡ii cÖ‡qvRbxqZv 

imvqb wkLb †kLv‡bv Kv‡R DcKi‡Yi e¨envi AZ¨vek¨K| imvqb c`v‡_©i Af¨šÍixY MVb I ag© m¤úwK©Z Ávb| 

†Kv‡bv GwmW  bxj wjUgvm‡K jvj K‡i bv jvj wjUgvm‡K bxj K‡i GwU gyL¯  Kivi welq bq| gyL¯  Ki‡jI †h †KD 

wØavMÖ¯  n‡q co‡Z cv‡i Avm‡j is Gi †Kvb cwieZ©bwU nq Gwm‡Wi †ÿ‡Î| Gi mnR mgvavb Av‡Q| †Kv‡bv 

wkÿv_x©‡K hw` GKevi my‡hvM †`Iqv hvq, †Kv‡bv GKwU Gwm‡W bxj I jvj wjUgvm KvMR GKmv‡_ Wzwe‡q †`L‡Z, 

wkÿv_x© KLbB Avi fzj‡e bv †h, GwmW  bxj wjUgvm‡K jvj K‡i| G‡ÿ‡Î wkÿv_x©‡K nv‡Z Kj‡g ev Í̄e AwfÁZvi 

my‡hvM †`Iqv n‡jv Zvi wkLb‡K ¯ vqx Kivi Rb¨| G ai‡bi Kv‡Ri Rb¨ wjUgvm, 

GwmW  BZ¨vw` DcKiY e¨envi Avek¨K| 

 

imvq‡bi A‡bK aviYv Av‡Q hv weg~Z©| GmKj aviYv‡K g~Z© Kivi Rb¨ DcKiY 

e¨envi Avek¨K n‡q c‡o| †hgb, cvwbi AYyi MVb AvK…wZ| Lvwj †Pv‡L wKsev 

AYyexÿY h‡š¿i gva¨‡gI †`Lv m¤¢e bq cvwbi AYyi AvK…wZ †Kgb| G‡ÿ‡Î Lye 

mn‡RB KvwV I cøvw÷K e‡ji mvnv‡h¨ cv‡ki wP‡Îi g‡Zv GKwU g‡Wj •Zwi 

Ki‡Z †`Iqv hvq wkÿv_x©‡`i| wkÿv_x©iv GB g‡Wj •Zwi Kivi gva¨‡g cwi®‥vi aviYv cv‡e cÖK…Zc‡ÿ cvwbi AYyi MVb 

AvK…wZ †Kgb| 

GKRb wkÿ‡Ki Rb¨I wkÿv DcKiY e¨envi Kiv A‡bK myweav †`q| DcKiY e¨envi K‡i GKRb wkÿK AwZ mn‡R 

wkÿv_©xi g‡bv‡hvM AvKl©Y Ki‡Z cv‡ib| DcKiY e¨env‡ii d‡j cvVMÖn‡Y wkÿv_©xi AvMÖn I †cÖlYv m„wó nq| d‡j 

†kªwYK‡ÿi GK‡N‡qgx ~̀i nq, cvV`v‡b •ewPÎ¨ Av‡m| †kÖwY e¨e¯ vcbv mnRZi n‡q I‡V wkÿ‡Ki Rb¨|  

 

wkÿv DcKi‡Yi cÖKvi‡f`  

wkÿv DcKiY e¨envi ïiæ nIqvi ci ïaygvÎ PK †evW©‡K †K›`ª K‡iB †kªwY‡Z wkLb KvR cwiPvjbv Kiv n‡Zv| 

eZ©gv‡b wkÿv DcKiY e¨env‡ii e¨vwß e„w× †c‡q‡Q| ZvB wkÿv DcKiY wewfbœ iƒc jvf K‡i‡Q| imvqb wkLb-†kLv‡bv 

Kv‡R e¨eüZ DcKiY¸‡jv‡K wewfbœ we‡ePbvq †kªwYwefvM Kiv hvq| †hgbÑ msMÖ‡ni Drm wn‡m‡e DcKiY wZb 

ai‡biÑ 

(K) evwYwR¨K DcKiY : †hme DcKiY evwbwR¨Kfv‡e KviLvbvq •Zwi nq Ges †`vKvb †_‡K †Kbv nq|  

†hgb- PK‡evW©, gvwëwgwWqv, †`Iqv‡j †Svjv‡bvi Dc‡hvMx eo ch©vq mviwY, †cv÷vi, ivmvqwbK `ªe¨vw`, 

hš¿cvwZ BZ¨vw`|  

(L) mnRjf¨ ¯ vbxq DcKiY : Avkcv‡ki cwi‡ek I mgvR †_‡K msMÖn Kiv hvq Ggb DcKiY| wkÿK I 

wkÿv_©x KZ…©K msM„nxZ ev Aí Li‡P  ̄vbxqfv‡e •Zwi| †hgbÑ †d‡j †`Iqv cøvw÷K cvwbi †evZj †K‡U 

dv‡bj ev weKvi •Zwi| 

(M) miKvwi-†emiKvwi cÖwZôvb †_‡K cÖvß DcKiY : Avgv‡`i †`‡k miKvwi ms¯ v †hgb RvZxq wkÿvµg I 

cvV¨cy¯ÍK †evW© cvV¨cy¯ÍK weZiY K‡i _v‡K| Avevi †Kv‡bv gš¿Yvjq ev BDwb‡m‡di g‡Zv cÖwZôvb 

we‡kl †Kv‡bv cyw¯ÍKv weZiY K‡i _v‡K|  

wPÎ 8.2 : cvwbi AYyi g‡Wj 



 106 

e¨env‡ii aib Abyhvqx DcKiY‡K ỳfv‡M fvM Kiv hvq, h_v : cÖwÿß (Projected) I AcÖwÿß (Non-projected): 

DcKiY|  

(1) cÖwÿß (Projected) DcKiY : †h mKj DcKiY ~̀i †_‡K cÖ‡ÿc‡bi gva¨‡g e¨envi Ki‡Z nq G‡`i 

cÖwÿß DcKiY e‡j| G¸‡jv‡K Avevi wZbfv‡M fvM Kiv hvq 

 `k©b‡hvM¨ DcKiYmg~n (Visual Aids) : wdj¥ w÷ªc I gvwëwgwWqv cÖ‡R±i, Ifvi‡nW 

cÖ‡R±i BZ¨vw`| 

 kªeY‡hvM¨ DcKiYmg~n (Auditory Aids) : †iwWI, MÖv‡gv‡dvb, wmwW †cøqvi BZ¨vw`| 

 kªeY-`k©b‡hvM¨ DcKiYmg~n (Audi-Visual Aids) : Pjw”PÎ, †Uwjwfkb, AvaywbK 

gvwëwgwWqv cÖ‡R±‡i cÖ`wk©Z wfwWI BZ¨vw`| 

(2) AcÖwÿß (Non-projected) : †hme DcKiY‡K ~̀i †_‡K cÖwÿß Kivi gva¨‡g e¨envi Ki‡Z nq bv| 

G¸‡jv meB cÖvq `k©b‡hvM¨ DcKiY, †hgbÑ PvU©, MÖvd, bKkv, Qwe, d‡UvMÖvd, Aw¼Z wPÎ, cvV¨cy¯ÍK, 

wjd‡jU, g‡Wj, bgybv| 

DcwiD³ aib¸‡jv QvovI weÁvb wkLb-†kLv‡bvi †ÿ‡Î DcKiYmg~n‡K Av‡iKwU ai‡b †djv hvq| GwU n‡jv 

AbymÜvbg~jK wkÿv DcKiY| weÁvb †hgb imvqb wkLb-†kLv‡bv Kv‡R e¨envwiK KvR Z_v AbymÜvbg~jK KvR GKwU 

Ab¨Zg ¸iæZ¡c~Y© KvR| imvq‡b AbymÜvb cwiPvjbv Kivi Rb¨ we‡kl ai‡bi DcKiY cÖ‡qvRb nq| wb‡P wewfbœ cÖKvi 

wkÿv DcKi‡Yi eY©bv D`vniYmn †`Iqv n‡jv| 

(K) `k©bwfwËK wk‡ÿvcKiY (Visual Teaching Aids) 

†hme wk‡ÿvcKiY ïaygvÎ `k©b‡hvM¨ Ges wkÿv_©xiv `k©b Bw›`ªq e¨env‡ii gva¨‡g welqe¯‧ AvqË K‡i, Zv‡K 

`k©bwfwËK wk‡ÿvcKiY e‡j| 

       

      wPÎ 8.3: gvwëwgwWqv cÖ‡R±i                                       wPÎ 8.4 : AYyi g‡Wj 

D`vniY : cvV¨cy¯ÍK, g‡Wj, Kg©cÎ, ev Í̄e bgybv, †evW©, ey‡jwUb †evW©, †nvqvBU †evW©, Aw¼Z wPÎ, Qwe, gvbwPÎ, aviYv 

gvbwPÎ, wfc KvW©, cÖevn wPÎ, g¨vwRK j¨v›Uvb©, †gvevBj, PvU©, Ifvi †nW cÖ‡R±i (OHP), wd¬cPvU©, wbe©vK Pjw”PÎ| 

(L) kªeYwfwËK wk‡ÿvcKiY (Audio Teaching Aids) 

†kvbv hvq Ges ïaygvÎ kªeY Bw›`ªq e¨eüZ nq G ai‡bi wk‡ÿvcKiY‡K kªeYwfwËK wk‡ÿvcKiY e‡j| 

D`vniY : †iwWI, K¨v‡mU †cøqvi, †Uwj‡dvb, wmwW †cøqvi| 

       

                                 wPÎ 8.5: †iwWI                    wPÎ 8.6: K¨v‡mU †cøqvi 
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(M) kªeY I `k©bwfwËK wk‡ÿvcKiY (Audio-Visual Teaching Aids) 

`k©b I kªeY Bw›`ª‡qi mwµqZvi gva¨‡g †hme DcKiY welqe ‧̄ Dc¯ vc‡b e¨eüZ nq, Zv‡K kªeY-`k©bwfwËK 

wk‡ÿvcKiY e‡j|  Gi D`vniY n‡jv †Uwjwfkb, Kw¤úDUvi (mvDÛ wm‡÷gmn) Ges Pjw”PÎ| 

       

 

                                              

  wPÎ 8.8 : j¨vcUc Kw¤úDUvi 

(N) AbymÜvbg~jK wk‡ÿvcKiY (Investigatory Teaching Aids) 

†hme DcKi‡Yi gva¨‡g wkÿv_©xiv •eÁvwbK AbymÜvb K‡i, 

bZzb Z_¨ †LuvR K‡i Ges cixÿYg~jK KvR K‡i, Zv‡K 

AbymÜvbg~jK wk‡ÿvcKiY e‡j|  

D`vniY : ivmvqwbK mvgMÖx, •eÁvwbK hš¿cvwZ, cwigvcK 

hš¿mg~n, cixÿYhš¿mg~n I ivmvqwbK c`v‡_©i ev Í̄e bgybv, 

ivmvqwbK wkícÖwZôvb| 

imvqb wkLb-†kLv‡bv Kv‡R cÖ‡qvRbxq DcKiY msMÖn 

Avgv‡`i we`¨vjq¸‡jv‡Z miKvi wewfbœ mg‡q weÁv‡bi e¨envwiK KvR cwiPvjbvi Rb¨ A_© eivÏ K‡i wKsev DcKiY 

mieivn K‡i _v‡K| Z‡e miKvwi D‡`¨vM mKj DcKi‡Yi Pvwn`v †gUv‡Z cv‡i bv| DcKi‡Yi Pvwn`v †gUv‡Z weÁvb 

wkÿK we`¨vjq KZ…©c‡ÿi mnvqZvq cwiKwíZfv‡e DcKiY msMÖn Ki‡eb|  imvqb wkLb-†kLv‡bv cwiPvjbvi Rb¨ 

cÖ‡qvRbxq DcKiY msMÖ‡ni Rb¨ wkÿ‡Ki KiYxqmg~n wb¤œiƒc : 

 cÖwZeQi †kÖwY-Kvh©µg ïiæ nIqvi Av‡MB welq wkÿK‡K wkÿvµg, m¤ú~Y© cvV¨eBwU I wkÿK 

wb‡ ©̀wkKvwU Aa¨qb K‡i welqe¯‧, wkLbdj I wkLv‡bv †kLv‡bv Kvh©µg we‡kølY K‡i cÖ‡qvRbxq 

DcKi‡Yi ZvwjKv cÖ¯‧Z Ki‡Z n‡e| †Kv‡bv cÖKvi hš¿cvwZ I ivmvqwbK ª̀e¨ wK cwigvY cÖ‡qvRb Zvi 

mwVK cwigvY wbiƒcY Ki‡Z n‡e| 

 we`¨vj‡qi j¨ve‡iUwi‡Z Kx cwigvY `ªe¨vw` Av‡Q Zv hvPvB ev wbixÿY Ki‡Z n‡e| DcKiY Ach©vß n‡j 

Av‡M cÖvwaKvi wba©viY Ki‡Z n‡e †Kv‡bv DcKiYwU †ewk cÖ‡qvRb| Gici AvB‡Ug Abyhvqx cÖ‡qvRbxq 

cwigvY ª̀e¨vw` µ‡qi Rb¨ we`¨vjq cÖkvmb‡K wjwLZfv‡e AewnZ Ki‡Z n‡e| G‡ÿ‡Î evRvi hvPvB K‡i 

m¤¢ve¨ ev‡RU cÖYqb ev mgš̂‡qi Rb¨ cÖkvmb‡K mnvqZv Ki‡Z n‡e| 

 hš¿cvwZ µ‡qi Rb¨ KZ…©cÿ‡K cÖ‡qvRbxq mnvqZv cÖ`vb Ki‡Z n‡e| 

 evwYwR¨K DcKiY QvovI mnRjf¨ ev  ̄vbxq evRvi †_‡K ¯í̂g~‡j¨i DcKiY msMÖn ev µq Ki‡Z n‡e| 

 

wPÎ 8.7 : †Uwjwfkb 

wPÎ 8.9 : ivmvqwbK mvgMÖx I hš¿cvwZ 
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8.2 ¯^íg~j¨ I webvg~‡j¨i DcKiY e¨env‡ii g~j¨, DcKiY •Zwi I msMÖn, imvqb 

wkLb-†kLv‡bv Kv‡R DcKiY e¨env‡ii bxwZ I we‡eP¨ 

Avgiv B‡Zvg‡a¨B †`‡LwQ DcKiY e¨envi wkÿv_x©i wkLb‡K Kxfv‡e djcÖm~ K‡i †Zv‡j| Avcbviv Av‡iv Dcjwä 

K‡i‡Qb †h, imvqb wkÿvq wkÿv DcKi‡Yi e¨envi KZUv cÖ‡qvRbxq| wKš‧ imvqb wkÿvq DcKiYmg~n A‡bK mgq 

e¨qeûj n‡q _v‡K| GKRb wkÿK‡K ev GKwU we`¨vj‡q wewfbœ  †kÖwYi Rb¨ A‡bK DcKiY •Zwi A_ev msMÖn Ki‡Z 

nq| Avgv‡`i Av_©-mvgvwRK †cÖÿvc‡U A‡bK we`¨vj‡qB DcKiY msMÖ‡ni Rb¨ h‡_ó A_© cvIqv hvq bv| G mgm¨v 

mgvav‡bi Dcvq n‡jv ¯̂í g~‡j¨  •Zwi ev nv‡Z •Zwi DcKiY| wkÿK I wkÿv_x© ¯^íg~j¨ ev webvg~‡j¨ wewfbœ DcKiY 

msMÖn K‡i wbR nv‡Z weÁv‡bi hš¿cvwZ ev g‡Wj ev wkÿvi DcKiY •Zwi Ki‡Z cv‡ib| Gme DcKiY‡K ¯^íg~j¨ ev 

¯^íg~‡j¨i D™¢vebxg~jK (Low cost Improvised) ev webvg~‡j¨ N‡ivqvfv‡e cÖ¯‧Z (Home Made) DcKiY e‡j| 

GiKg DcKiY •Zwii mKj Dcv`vbB Avkcv‡ki cwi‡ek I Kgy¨wbwU †_‡K msMÖn Kiv nq| we`¨vjq I wkÿK-

wkÿv_x©‡`i evwo ev cwi‡ek †_‡K †d‡j †`Iqv Ae¨envh© †Kv‡bv wRwbm ev ¯ vbxq evRvi †_‡K LyeB Aí `v‡gi 

wRwbmcÎ  wK‡b G ai‡bi hš¿cvwZ I DcKiY •Zwi Kiv nq| G ai‡bi hš¿cvwZ •Zwi‡Z `iKvi wkÿK-wkÿv_x©i AvMÖn 

I m„RbkxjZv|  

¯^íg~j¨ wkÿv DcKiY •Zwii ¸iæZ¡ ev g~j¨ 

¯^íg~j¨ I webvg~‡j¨i wkÿv DcKi‡Yi K‡qK ai‡bi g~j¨ i‡q‡Q| G¸‡jv wb¤œiƒc :  

 A_©‣bwZK g~j¨ : B‡Zvg‡a¨B Av‡jvPbv Kiv n‡q‡Q †h, A_©‣bwZK mxgve×Zv KvwU‡q IVvi Rb¨B ¯^í I webv 

g~‡j¨i DcKiY •Zwi I e¨envi Kiv nq| G ai‡bi DcKiY •Zwi Kiv nq †d‡j †`Iqv ev Ae¨eüZ 

wRwbmcÎ †_‡K ev Aí`v‡g ¯ vbxq evRvi †_‡K wK‡b| cøvw÷K ev Kvu‡Pi †evZj I Ab¨vb¨ cvÎ, e¨eüZ 

e¨vUvwi, e¨eüZ KvV, bó evj¦, ZviKv uUv BZ¨vw` †_‡K Avgiv Ggb DcKiY •Zwi Ki‡Z cvwi hv A‡bK `vgx 

DcKi‡Yi cwie‡Z© e¨envi Kiv hvq (Gnmvb Ges AvLZvi, 2000)| G‡Z we`¨vj‡qi A‡_©i mvkÖq nq| 

 wkÿvMZ g~j¨ : ¯̂íg~j¨ I webvg~‡j¨i DcKiY •Zwi I e¨env‡ii wkÿvMZ g~j¨ A‡bK| cÖ_gZ, DcKiY 

•Zwi‡Z I msMÖ‡n wkÿv_x©‡`i hy³ Kiv n‡j wkÿv_x©i wkLb †ewk ¯ vqx nq| †hgb wkÿv_x© wb‡R cvwbi AYyi 

g‡Wj •Zwi Ki‡j cvwbi AYyi MVb I AvK…wZ m¤ú‡K© wkÿv_x©i †Kv‡bv iKg wØav _v‡K bv| wØZxqZ, wkÿv_x© 

mivmwi G Kv‡R hy³ nq e‡j wkÿv_x© imvqb wkLb cÖwµqv‡Z wb‡R‡K GKvZ¥ Ki‡Z cv‡i,  †kLv‡K wb‡Ri 

e‡j g‡b K‡i Ges ¯^-wkL‡b DØy× nq| Z…ZxqZ, wkÿv_x©‡`i wbR nv‡Z wKQz •Zwii `ÿZv I m„RbkxjZv 

weKwkZ nq| weÁv‡bi aviYv e¨envi K‡i e¨envi Dc‡hvMx †Kv‡bv hš¿ •Zwi Kiv weÁvb wkÿvi Ab¨Zg 

D‡Ïk¨| me‡k‡l, wkÿv_x© wbR nv‡Z †Kv‡bv •eÁvwbK hš¿cvwZ •Zwi K‡i e¨envi Ki‡j weÁvb †kLvi cÖwZ 

Zvi AvMÖn I Av¯ v e„w× cvq|  

 mvgvwRK g~j¨ : ¯^íg~j¨ I webvg~‡j¨i DcKiY •Zwi‡Z wkÿv_x© I wkÿK GKmv‡_ KvR K‡ib| Gi d‡j 

Kv‡Ri cÖwZ ev KvwqK kÖ‡gi cÖwZ kÖ×v‡eva  •Zwi nq| wkÿv_x© I wkÿK GKmv‡_ KvR Ki‡j mn‡hvwMZvg~jK 

gvbwmKZv I `ÿZv •Zwi nq|  Avevi †d‡j †`Iqv DcKiY e¨envi K‡i †Kv‡bv wKQz •Zwi Kiv n‡j wewfbœ 

wRwbmc‡Îi cybte¨envi I cybiærcv`‡b wkÿv_x©‡`i gvbwmKZv, m‡PZbZv I `ÿZv •Zwi nq| GwU cwi‡ek 

msiÿ‡Yi Rb¨ mnvqK| 

nv‡Z •Zwi ¯^íg~‡j¨i D™¢vebxg~jK DcKi‡Yi D`vniY 

1. •e`y¨wZK we‡kølY hš¿ : GKwU cøvw÷‡Ki evwU ev gM, `yBwU Zvgvi eo iW ev KvV `Ð, wKQz Zvgvi Zvi, `yBwU 

†U÷wUDe, †nvìvimn `yBwU e¨vUvwi cÖf…wZ DcKiY e¨envi K‡i GwU •Zwi Kiv hvq|  

2. wjweM Kb‡Wbmvi : avZz ev wU‡bi †gvUv cvBc, cwiZ¨³ ivevi KK©, avZzi wPKb cvBc e¨envi K‡i •Zwi Kiv hvq|  

3. w¯úwiU j¨v¤ú : Kvwji †`vqvZ ev cwiZ¨³ †QvU AvKv‡ii Kv‡Pi †evZj, Kvc‡oi mj‡Z e¨envi K‡i •Zwi Kiv hvq|  

4. †MvjZjx d¬¨v· : cyiv‡bv B‡jKwUªK evj¦ Øviv GwU mn‡RB cÖ¯‧Z Kiv hvq|  

5. cøvwóK weKvi : cøvw÷‡Ki †Mvj †K․Uv, KvUvi †eªW I †gvgevwZ w`‡q •Zwi Kiv hvq|  

6. Iqvk †evZj : GKwU big cøvw÷‡Ki †evZj, cøvw÷‡Ki bj, wQ ª̀ wewkó wQwc|  

7. weKvi, PvgP I dv‡bj : cøvw÷‡Ki cvwbi †evZj, KvUvi, †gvg, I KvwP|  
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GQvovI weKvi, _v‡gv©d¬¨v·, K¨v‡jvwiwgUvi, ZviRvj, wPgUv, M¨vmRvi BZ¨vw` hš¿cvwZ ¯^íg~‡j¨i DcKiY e¨envi K‡i 

nv‡Z •Zwi Kiv m¤¢e| Z‡e imvq‡bi cixÿv-wbixÿvi Rb¨ bvbv ai‡bi ivmvqwbK `ª‡e¨i cÖ‡qvRb nq| beg-`kg 

†kÖwYi cvV¨cy¯Í‡K e¨envwiK Kv‡Ri Rb¨ cÖ‡qvRbxq hš¿cvwZi we¯ÍvwiZ ZvwjKv  †`Iqv Av‡Q|  

K‡qKwU ¯í̂g~‡j¨i D™¢vebxg~jK DcKiY/hš¿cvwZ •Zwii Kvh©cÖYvwj
1
 

Iqvk †evZj 

DcKiY : 250 wgwj AvqZ‡bi GKwU big cøvw÷‡Ki †evZj, †evZ‡ji D”PZvi †P‡q 20 wgwg, 0.5 wgwg e¨vmwewkó 

GKwU KvPbj A_ev cøvw÷‡Ki bj, bj fv‡jvfv‡e cÖ‡ek Ki‡Z cv‡i Ggb 

wQ`ªwewkó GKwU wQwc hv †evZ‡ji gy‡L AvUv hv‡e|  

cÖ¯‧Z cÖYvjx 

 bjwUi gv_vq GKwU bRj •Zwi Kiæb A_©vr Zvc w`‡q bjwUi gv_v miæ 

Kiæb|  

 wP‡Îi g‡Zv bjwU evuKv Kiæb|  

 wQwci wQ`ª w`‡q bjwU Gu‡U XzKvb hv‡Z evZvm cÖ‡ek Ki‡Z bv cv‡i|       

 wQwcwU †evZ‡ji gy‡L Gu‡U emvb hv‡Z evZvm hvZvqvZ bv K‡i|  

e¨envi c×wZ : †evZ‡j cvwb fwZ© K‡i Pvc w`‡j b‡ji miæ gyL w`‡q m‡Rv‡i cvwb †ei n‡q Avm‡e|  

weKvi, PvgP I dv‡bj 

c Ö‡qvRbxq DcKiY : 1 wjUvi cwigvY Lvwj big cøvw÷‡Ki cvwbi †evZj, †gvg ev w¯úwiU j¨v¤ú, ÷¨vcjvi, KvuwP|  

cÖ¯‧Z cÖYvwj : 1 wjUvi mvB‡Ri big cøvw÷‡Ki Lvwj cvwbi †evZj wbb| 

†evZjwU‡K wZbwU As‡k fvM Kiæb| Dc‡ii Ask, ga¨Kvi Ask, bx‡Pi 

Ask| †evZ‡ji Dc‡ii Ask KvUvi w`‡q KvUzb| GwU‡K Dwë‡q Avgiv 

dv‡bj wn‡m‡e e¨envi Ki‡Z cvwi| g‡a¨i AskUyKz w`‡q 6wU PvgP •Zwi 

Kiv hvq| ZvB g‡a¨i AskUzKz‡K †K‡U QqwU UzKiv Ki‡Z n‡e| cÖ‡Z¨KwU 

UzKivi GK gv_vi AskUzKz KvuwP w`‡q †QvU †Mvjg‡Zv K‡i Ab¨ gv_vi 

AskUzKz †÷cjvi w`‡q AvUwK‡q wbb| Avi wb‡Pi †h AskUzKz _vKj †mUv 

w`‡q weKvi •Zwi Kiv hv‡e| †gvg ev w¯úwiU j¨v‡¤úi mvnv‡h¨ Dc‡ii 

KvUv Ask Zvc w`b hv‡Z aviv‡jv Ask nv‡Z bv jv‡M Ges AZtci Pvc 

w`‡q weKv‡ii †VuvU •Zwi Kiæb| †h me Zij c`v_© cøvw÷‡Ki mv‡_ 

wewµqv K‡i bv Zv wkÿv_x©iv DcwiD³ weKv‡i mn‡R ivL‡Z cvi‡e I imvq‡bi wewfbœ cixÿv Ki‡Z cvi‡e| 

¯^íg~j¨ DcKi‡Yi Av‡iv K‡qKwU D`vniY 

  

wPÎ 8.11 : KvwV Ges gvwU w`‡q •Zwi imvq‡bi DcKiY 

                                                 
1
 RvZxq wkÿvµg I cvV¨cy¯ÍK †evW© KZ…©K cÖKvwkZ lô †_‡K Aóg †kÖwYi Õnv‡Z-Kj‡g weÁvb wkÿvÕ wk‡ivbv‡gi wkÿK cÖwkÿY g¨vbyqvj 

†_‡K †bIqv n‡q‡Q| g¨vbyqv‡ji cÖKvkKvj gvP© 2016| 

wPÎ 8.10 : Iqvk †evZj 



 110 

imvqb wkLb-†kLv‡bv Kv‡R DcKiY wbe©vPb I e¨env‡ii bxwZgvjv 

wkÿv DcKiY e¨envi‡K djcÖm~ Kivi †ÿ‡Î wkÿK‡K wKQz bxwZ AbymiY Ki‡Z nq| ch©vß cwigvc Ges `vgx wkÿv 

DcKiY n‡jB wkLb djcÖm~ n‡e Ggb †Kv‡bv K_v †bB| eis AwaK DcKi‡Yi mgv‡ek wkLb cÖwµqv‡K KL‡bv KL‡bv 

wewNœZ Ki‡Z cv‡i| ZvB DcKiY wbe©vPb I e¨env‡ii wb‡P cÖ`Ë welqmg~n I bxwZ we‡ePbv Kiv I AbymiY Kiv 

Avek¨K| 

 DcKiY wbe©vP‡b cÖ_‡gB †h welqwU we‡ePbv Kiv `iKvi Zv n‡jv, DcKiYwU wkÿv_x©‡`i Rb¨ wba©vwiZ 

wkLbdj AR©‡b mnvqZv Ki‡e wK bv| Avcwb †h Aa¨vqwU wkÿv_x©‡`i cov‡”Qb †mwU‡Z nq‡Zv wkLbdj Av‡Q 

Ôwkÿv_x©iv wbw ©̀ó NbgvÎvi `ªeY •Zwi Ki‡Z cvi‡eÕ | GB wkLbdj AR©‡bi Rb¨ Avcwb hw` gvc‡PvO I 

weKv‡ii Qwe cÖ`k©b K‡ib Zvn‡j Zv †Kv‡bv Kv‡R Avm‡e bv| wKsev Kxfv‡e wbw`©ó NbgvÎvi `ªeY •Zwi Ki‡Z 

n‡e †m msµvšÍ wfwWI cÖ`k©bI Lye Kv‡R Avm‡e bv| DwjøwLZ wkLbdj AR©‡bi Rb¨ Aek¨B wkÿv_x©‡`i 

wbw`©ó cÖwµqv AbymiY K‡i I wbw`©ó hš¿cvwZ I ivmvqwbK `ªe¨ e¨envi K‡i wkÿv_x©‡`i nv‡Z Kj‡g KvR 

Ki‡Z w`‡Z n‡e| A_©vr DcKiY wbe©vPbwU n‡Z n‡e wkLbdj AR©‡bi jÿ¨wU gv_vq †i‡L h_vh_ wkLb-

†kLv‡bv Kvh©vewji mv‡_ m½wZ †i‡L|  

 wkÿv_x©‡`i wkLb djcÖm~ Kivi Rb¨ DcKiY wbe©vP‡b †Wj Gi AwfÁZvi †KvY e¨envi Kiv `iKvi| †h 

ai‡bi DcKi‡b †kvbv, cov, †`Lvi mgwš̂Z e¨envi nq Zv‡Z wkÿv_x©‡`i wkLb fv‡jv nq| Z‡e me‡P‡q 

wkLb me‡P‡q fv‡jv nq hLb wkÿv_x©iv DcKiY e¨envi K‡i nv‡Z Kj‡g AbymÜvb Ki‡Z cv‡i| †Kvb `ª‡ei 

cvwb‡Z ª̀ve¨Zv †Kgb Zv †kLvi Rb¨ `ªe¸‡jv ª̀ve‡K `ªexf~Z Kivi gva¨‡gB wkÿv_x© me‡P‡q fv‡jv wkL‡e| 

 ¯^í I webvg~‡j¨i DcKiY •Zwi I e¨env‡i cÖvavb¨ †`Iqv| Avgv‡`i we`¨vjq¸‡jv‡Z A_©‣bwZK mxgve×Zv 

i‡q‡Q| ZvB m¤¢e n‡j DcKiY •Zwi ev wbe©vP‡bi †ÿ‡Î †`kxq I mnRjf¨ KuvPvgvj I DcKiY e¨envi Kiv 

`iKvi| 

 DcKiYwU †hb mn‡R msiÿY, enb Kiv hvq I e¨envi Kiv hvq|  

 wkÿv_©xi eqm, gvbwmK cwicK¡Zv, Pvwn`v I AwfÁZvi Ici wbf©i K‡i DcKiY wbe©vPb Kiv `iKvi| Kg 

eqmx wkÿv_x©‡`i K¬v‡m h_vm¤¢e mnR‡eva¨ DcKiY e¨envi Kiv `iKvi| m¤¢e n‡j wkÿv_x©‡`i cwiwPZ 

DcKiY e¨envi Kiv fv‡jv| DcKiY †hb AvKl©Yxq nq, Z‡e †hb Lye PvKwPK¨c~Y© bv nq| 

8.3 imvqb wkLb-†kLv‡bv Kv‡R Z_¨ cÖhyw³ 

imvqb wkÿvq Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii cwiwa/my‡hvM 

wkÿvi wewfbœ †ÿ‡Î I wewfbœ ¯Í‡i wewfbœ ai‡bi Z_¨ I †hvMv‡hvM cÖhyw³ e¨envi Kiv nq| Z_¨ I †hvMv‡hvM cÖhyw³  

†kÖwYK‡ÿ I †kÖwYK‡ÿi evB‡i wkÿv mswkøó Kvh©µg‡K A‡bKLvwb cv‡ë w`‡q‡Q| wb‡P imvqb wkÿvi wewfbœ †ÿ‡Î Z_¨ 

I †hvMv‡hvM cÖhyw³ eZ©gv‡b Kxfv‡e I KZUzKz e¨envi Kiv n‡”Q Ges fwel¨‡Z AviI Kxfv‡e e¨envi n‡Z cv‡i Zv 

Av‡jvPbv Kiv n‡jv| 

K. †kÖwYK‡ÿ wkLb-†kLv‡bv Kv‡R Z_¨ cÖhyw³ 

 †kÖwYK‡ÿ wkLb †kLv‡bv Kv‡R wkÿK I wkÿv_x© Df‡qB GLb AvBwmwU e¨envi Ki‡Qb| eZ©gv‡b A‡bK wkÿK 

gvwëwgwWqv cÖ‡R±i e¨envi K‡i cvIqvi c‡q‡›U cvV Dc  ̄vcb K‡i _v‡Kb| evsjv‡`‡k cÖv_wgK I gva¨wgK we`¨vj‡qi 

wkÿK‡`i cÖwkÿY †`Iqv n‡”Q cvIqvi c‡q‡›U wWwRUvj Kb‡U›U •Zwi K‡i e¨envi Kivi| wWwRUvj Kb‡U‡›U wPÎ, 

Gwb‡gkb, wfwWI I AwWI †hvM K‡i wkÿKiv cvV‡K AvKl©Yxq I djcÖm~ K‡i †Zv‡jb| imvq‡bi A‡bK weg~Z© aviYv 

i‡q‡Q hv †kÖwYK‡ÿ wkÿv_x©‡`i †evSv‡bv †ek KwVb| †hgbÑ †ev‡ii cigvYy g‡Wj| GKRb wkÿK Lye mn‡RB 
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Gwb‡gkb •Zwi K‡i ev B›Uvi‡bU †_‡K WvDb‡jvW K‡i †`Lv‡Z cv‡ib †h, wbDwK¬qv‡mi Pvicv‡k B‡jKUªb wbw`©ó 

kw³¯Í‡i Kxfv‡e Nyi‡Q| A_ev, wb‡Pi wP‡Îi g‡Zv iwOb wPÎ e¨envi K‡i wmMgv I cvB eÜb †evSv‡Z cv‡ib|  

 

wPÎ 8.12 : wmMgv eÜb 

GQvov A‡bK ivmvqwbK wewµqv i‡q‡Q †h¸‡jv Avgv‡`i we`¨vj‡qi j¨ve‡iUwi‡Z wkÿv_x©-wkÿ‡Ki c‡ÿ nv‡Z Kj‡g 

K‡i †`Lv m¤¢e bq| Gme wewµqv `yBfv‡e wkÿv_x©‡`i †`Lv‡bv †h‡Z cv‡i| cÖ_gZ, wKQz wKQz wewµqvi wfwWI BDwUDe 

wKsev Ab¨ I‡qemvB‡U cvIqv hvq| H wfwWI¸‡jv WvDb‡jvW K‡i K¬v‡m cÖ`k©b Kiv †h‡Z cv‡i| Avevi eZ©gv‡b 

B›UviGKwUf  †cÖvMvg ev mdUIq¨vi  •Zwi Kiv m¤¢e hvi gva¨‡g fvP©yqvwj ev Kw¤úDUv‡i wewfbœ cixÿvi wmgy‡jkb Kiv 

m¤¢e| A_©vr wkÿv_x© Kw¤úDUvi w¯…‡b gvDm wK¬K K‡i †U÷wUDe wKsev weKv‡i wewµqKmg~n cwigvYg‡Zv †hvM Ki‡Z 

cvi‡e| Kw¤úDUv‡i mwZ¨Kv‡ii wewµqv NU‡e bv Z‡e wewµqv NUvi g‡Zv g‡b n‡e| wkÿv_x©iv †mwU ch©‡eÿY K‡i 

cixÿvi dj wba©viY Ki‡Z cvi‡e| imvq‡bi †hme e¨envwiK KvR j¨ve‡iUwi‡Z wec¾bK I e¨qeûj, †m¸wj 

Kw¤úDUvi wmgy‡jk‡bi gva¨‡g Kiv †h‡Z cv‡i|  

GQvov  †kÖwYK‡ÿ B›Uvi‡bU ms‡hvM e¨envi K‡i wkÿK mivmwi wewfbœ I‡qemvBU †_‡K wfwWI ev wWwRUvj cvV mvgMÖx 

Dc¯ vcb Ki‡Z cv‡ib| wfwWI Kbdv‡iwÝs-Gi gva¨‡g eZ©gv‡b ~̀‡i Ae¯ vbKvix †Kv‡bv we‡klÁ Øviv  †kÖwYK‡ÿ 

wkLb-†kLv‡bv KvR cwiPvjbv hvq| fwel¨‡Z nq‡Zv †Kv‡bv wkÿv_x© Amy¯  _vK‡j evmvq e‡mI wfwWI Kbdv‡iwÝs Gi 

gva¨‡g †kÖwY wkLb-†kLv‡bv Kv‡R hy³ n‡Z cv‡ib|  

†kÖwY wkLb-†kLv‡bv Kv‡R Z_¨ I †hvMv‡hvM cÖhyw³i me©‡kl GKwU ms‡hvRb n‡”Q ¯§vU©‡evW©| ¯§vU©‡evW© Avm‡j GKwU 

wWwRUvj †evW© †hwU Kw¤úDUvi I cÖ‡R±‡ii mv‡_ hy³ _v‡K| GB †evW©wU‡Z mivmwi †hgb †jLv ev AvuKv hvq Avevi 

wewfbœ ai‡bi B›UviA¨vKwUf Gwb‡gkb †`Lv‡bv hvq|  

 

wPÎ 8.14 : ¯§vU©‡ev‡W©i mvnv‡h¨ imvq‡bi wkLb-†kLv‡bv KvR cwiPvjbv 

†kÖwY wkLb-†kLv‡bv Kv‡R wkÿv_x©iv eZ©gv‡b A‡bK †`‡kB j¨vcUc ev U¨ve‡jU Kw¤úDUvi e¨envi Ki‡Q| wkÿK 

†Kv‡bv wel‡q Z_¨ AbymÜvb Ki‡Z w`‡j wkÿv_x©iv Zv‡`i U¨ve‡jU I B›Uvi‡bU e¨envi K‡i Zv Ki‡Z cvi‡Q| †Kv‡bv 

GmvBb‡g›U ev Awc©Z KvR w`‡jI wkÿv_x©iv Zv‡`i U¨ve‡jU e¨envi K‡i †mwU m¤úbœ Ki‡Q| 

wPÎ 8.13 : cvB eÜb 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj15tfps8rXAhUDPI8KHUBYBJ0QjRwIBw&url=https://carbonmolecule.wordpress.com/tag/pi-bond/&psig=AOvVaw3Pi7FL9cf56IVBzioDQf_M&ust=1511172315054772
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L. wkÿK-wkÿv_x©i ¯-̂wkL‡b ev †kÖwYK‡ÿi evB‡ii wkLb-†kLv‡bv Kv‡R Z_¨ I †hvMv‡hvM cÖhyw³ 

GKRb wkÿK K¬vm †bIqvi cÖ¯‧wZi Rb¨ Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi Ki‡Z cv‡ib| cvV¨cy¯ÍK Gi evB‡ii 

evowZ, nvjbvMv` ev me©‡kl Z_¨ I aviYv Rvb‡Z B›Uvi‡bU-Gi mnvqZv †bIqv hvq| †kÖwYK‡ÿ wkLb †kLv‡bv Kv‡R 

e¨env‡ii Rb¨ wkÿK Kg©cÎ I wb‡`©kbv •Zwi K‡i wcÖ›U wb‡Z cv‡ib| wkÿv_x©iv B›Uvi‡bU †_‡K Z_¨ msMÖn K‡i 

Kw¤úDUv‡i Zv cÖwµqvKiY K‡i evwoi KvR I GmvBb‡g›U m¤úbœ Ki‡Z cv‡i| †kÖwYK‡ÿ Av‡jvwPZ  †Kv‡bv welq ev 

cvV¨cy¯Í‡Ki †Kv‡bv welq wkÿv_x©i eyS‡Z Amyweav n‡j wkÿv_x© B›Uvi‡bU †_‡K evowZ Z_¨ msMÖn K‡i welqwU †evSvi 

†Póv Ki‡Z cv‡i| Avevi GLb wkÿvg~jK wewfbœ I‡qemvB‡U Ges BDwUD‡e wewfbœ wel‡qi KwVb aviYvmg~‡ni wfwWI 

wUD‡Uvwiqvj  cvIqv hvq| Gme wfwWI wUD‡Uvwiqvj †_‡K wkÿv_x© Lye mn‡RB †Kv‡bv welq m¤ú‡K© wkL‡Z cv‡i| Gme 

wfwWI †_‡K wkÿKI aviYv †c‡Z cv‡ib Kxfv‡e Kvh©Ki Dcv‡q GKwU welq wkÿv`vb Kiv hvq| wkÿvg~jK Ggb 

I‡qemvBU I D‡`¨v‡Mi D`vniY n‡jv Lvb GKv‡Wwg (www.khanacademy.org) Ges wkÿK.Kg 

(shikkhok.com) |  

Kw¤úDUv‡i wewfbœ †cÖvMvg e¨envi K‡i wkÿv_x©‡K wb‡R wb‡R wewfbœ welq wkL‡Z mnvqZv Kiv hvq| G cÖwµqv‡K 

Computer Assisted Learning (CAL) ejv nq| G ai‡bi wkLb cÖwµqvq †Mgm, wUD‡Uvwiqvj, wWªj I Abykxjb 

BZ¨vw` e¨envi Kiv nq|  

M. wkÿv_x©i wkLb g~j¨vq‡b Z_¨ I †hvMv‡hvM cÖhyw³ 

wkÿv_x©i wkLb g~j¨vq‡bi wewfbœ ¯Í‡i AvBwmwUi e¨envi Kiv n‡”Q| wkÿv_x©iv OMR DËicÎ fivU Kivi ci †mwU hš¿ 

w`‡q g~j¨vqb K‡i wkÿv_x©i cÖvß b¤̂i mv‡_ mv‡_ Kw¤úDUv‡i wkÿv_x©‡`i bvg I †ivj b¤̂‡ii cv‡k  msiÿY Kiv hvq|  

†kÖwYK‡ÿ g~j¨vqb †hgb, KzBR cwiPvjbvi Rb¨ Z_¨ I †hvMv‡hvM cÖhyw³ e¨envi Kiv hvq| mKj wkÿv_x©i Kv‡Q 

B›Uvi‡bU ms‡hvMmn Kw¤úDUvi ev j¨vcUc _vK‡j wkÿK AbjvBb KzB‡Ri e¨e¯ v Ki‡Z cv‡ib|  

GKRb wkÿK‡K cixÿvi LvZv g~j¨vqb Kivi c‡i K¬vm †U÷, GmvBb‡g›U I P~ovšÍ cixÿvi b¤^i BZ¨vw` †hvM K‡i 

P~ovšÍ †MÖW •Zwi Ki‡Z nq| nv‡Z nv‡Z djvdj •Zwi †hgb mgqmv‡cÿ, †Zgwb fzj nIqvi m¤¢vebv †_‡K hvq| 

Kw¤úDUv‡i mn‡RB gvB‡µvmdU G‡·j e¨envi K‡i GKRb wkÿK  †MÖW cÖ¯‧‡Zi KvRwU Ki‡Z cv‡ib| †Kv‡bv †Kv‡bv 

†ÿ‡Î wkÿK •ZwiK…Z djvdj AbjvB‡b Rgv w`‡Z cvi‡Qb| 

•ZwiK…Z djvdj cÖKv‡ki Rb¨ AvRKvj Z_¨ I †hvMv‡hvM cÖhyw³ e¨envi Kiv n‡”Q| evsjv‡`‡k  †Kv‡bv cvewjK 

cixÿvi dj GKRb cixÿv_x© N‡i e‡mB †gvevB‡j GmGgGm G ev AbjvB‡b †c‡q hv‡”Q| AbjvBb †_‡K GKRb 

wkÿv_x© Zvi mvgwqK b¤^icÎI wcÖ›U K‡i wb‡Z cvi‡Q|  

 

wPÎ 8.15 : wkÿK WU Kg I‡qemvB‡Ui GKwU w¯…bkU 
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N. wkÿ‡Ki  †ckvMZ wkL‡b Z_¨cÖhyw³i e¨envi 

GKRb wkÿK‡K imvq‡bi welqÁvb dyI †cWvMRxK¨vj Áv‡bi (Pedagogical Knowledge) mgš̂q K‡i cvV 

cwiPvjbv Ki‡Z nq| GRb¨ wkÿK‡K ỳB ai‡bi Áv‡bB nvjbvMv` _vK‡Z nq| Z_¨ cÖhyw³ AvRKvj me©‡kl Z_¨‡K 

mnRjf¨ K‡i‡Q wkÿ‡Ki Kv‡Q| imvq‡b bZzb wKQz Avwe®‥…Z n‡j B›Uvi‡bU e¨envi K‡i imvqb wkÿK `ªæZ Zv †R‡b 

wb‡Z cv‡ib| wkÿ‡Kiv AbjvB‡b mviv †`‡ki I ewnwe©‡k¦i imvqb wkÿK‡`i mv‡_ †bUIqvK© M‡o Zzj‡Z cv‡ib| 

evsjv‡`‡k wkÿK evZvq‡bi gva¨‡g mviv‡`‡ki wkÿ‡Kiv B‡Zvg‡a¨ hy³| wkÿK evZvqb †_‡K wkÿ‡Kiv cÖ‡qvR‡b Ab¨ 

wkÿ‡Ki •Zwi Kiv wWwRUvj Kb‡U›U WvDb‡jvW K‡i e¨envi Ki‡Z cv‡ib| Avevi wb‡R GKwU wWwRUvj Kb‡U›U •Zwi 

K‡i Zvi Dbœq‡bi Rb¨ Ab¨ wkÿ‡Ki Kv‡Q mnvqZv PvB‡Z cv‡ib| GKRb wkÿK †Kv‡bv aviYv bv eyS‡Z cvi‡j wkÿK 

evZvq‡bi gva¨‡g Ab¨‡`i Kv‡Q civgk© PvB‡Z cv‡ib|  

imvqb wkÿ‡Kiv imvq‡bi †Kv‡bv aviYv wVKg‡Zv bv eyS‡j B›Uvi‡bU †_‡K mnvqZv wb‡Z cv‡ib| BDwUDe wKsev wewfbœ 

wkÿvg~jK I‡qemvB‡U imvq‡bi wewfbœ aviYvi Ici wfwWI wUD‡Uvwiqvj i‡q‡Q hv †`‡L wkÿK aviYvwU m¤ú‡K© 

fv‡jvfv‡e eyS‡Z cv‡ib|  D`vniY¯̂iƒc, wkÿK WU Kg I‡qemvBUwU‡Z †M‡j Avcwb †Kv‡m©i ZvwjKvq wK¬K Ki‡j 

GKwU †Kvm©ZvwjKv cv‡eb| ILv‡b GBP Gm wm imvqb †Kvm©wU Av‡Q †hLv‡b imvq‡bi †g․wjK welqMy‡jvi Ici wewfbœ 

†jKPvi i‡q‡Q|  

GKBfv‡e Avcwb B›Uvi‡bU eªvDwRs-G Af¨¯  n‡q †M‡j imvqb wkLb-†kLv‡bvi Ab¨vb¨ I‡qemvBU Lyu‡R cv‡eb I 

e¨envi Ki‡Z cvi‡eb| imvqb wkLb †kLv‡bv msµvšÍ K‡qKwU I‡qemvB‡Ui wVKvbv wb‡P †`Iqv n‡jv : 

http ://Scienceworld.wolfram.com/chemistry/  

http ://webbook.nist.gov/chemistry/  

http ://www.icho.sk/  

http ://www.rsc.org/ 

http ://shikkhok.com/  

 

cÖkœgvjv 

mswÿß cÖkœvewj 

1. wkÿv DcKiY ej‡Z Kx eySvq? 

2.  †Uwjwfkb Kx ai‡bi DcKiY?  

3. ¯^íg~‡j¨i wkÿv DcKiY Kx? 

4. cøvw÷‡Ki †evZj †_‡K •Zwi weKvi Kx Kv‡R jv‡M?  

5. Ifvi‡nW cÖ‡R±i †Kvb ai‡bi DcKiY?  

6. wkÿv DcKiY msiÿY †Kb cÖ‡qvRb? 

iPbvg~jK cÖkœvewj 

1. wkÿv DcKi‡Yi ¸iæZ¡ I cÖ‡qvRbxqZv D‡jøL Kiæb|  

2. wkÿv DcKiY KZ cÖKvi I Kx Kx D`vniYmn eY©bv w`b|  

3. ¯^jg~‡j¨i wkÿv DcKi‡Yi ¸iæZ¡ D‡jøL Kiæb|  

4. wkÿv DcKiY wbev©P‡bi †ÿ‡Î Kx Kx bxwZ AbymiY Kiv `iKvi e¨vL¨v Kiæb|  

5. imvqb cixÿvMv‡i DcKiY, hš¿cvwZ I ivmvqwbK ª̀e¨vw` msiÿY I m¾v m¤ú‡K© eY©bv w`b|  

6. imvqb wkÿK Kx Kx fv‡e Z_¨cÖhyw³ e¨envi Ki‡Z cv‡ib Zv Av‡jvPbv Kiæb| 

http://scienceworld.wolfram.com/chemistry/
http://webbook.nist.gov/chemistry/
http://www.icho.sk/
http://www.rsc.org/
http://shikkhok.com/
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BDwbU 9 : †kªwYK‡ÿi evB‡i imvqb wkLb-†kLv‡bv 

imvqb Avgv‡`i Rxe‡bi me©Î weivRgvb| Avgv‡`i Pvicv‡ki cÖK…wZ wewfbœ ivmvqwbK `ªe¨ mgš̂‡q MwVZ| Avgv‡`i 

•`bw›`b Rxe‡bi e¨envh©mg~nI Avm‡j wewfbœ ivmvqwbK `ªe¨| ZvB imvq‡bi aviYv wKsev e¨envi wkÿv_x©‡`i †evSv‡bvi 

Rb¨ †kÖwYKÿ h‡_ó bq| wkÿv_x©‡`i imvq‡bi mg¨K aviYv †`Iqvi Rb¨ Zv‡`i †kÖwYKÿ Z_v we`¨vj‡qi evB‡i G‡b 

e„nr cwi‡e‡k Zv‡`i †kLvi my‡hvM K‡i w`‡Z n‡e| Avgiv G BDwb‡U †kÖwYK‡ÿi evB‡i imvqb wkLb-†kLv‡bvi 

c Ö‡qvRbxqZv, †ÿÎ ev e¨vwß, wkLb-†kLv‡bv cwiPvjbvi †K․kj BZ¨vw` Av‡jvPbv Kie| G welqmg~n‡K wb‡¤œv³ Dcv‡q 

web¨¯Í Kiv n‡q‡Q : 

9.1  †kÖwYK‡ÿi evB‡i imvqb wkLb-†kLv‡bvi aviYv, cÖ‡qvRbxqZv I †ÿÎ 

9.2 wkÿvg~jK ågY ev wkÿv mdi, †kÖwYK‡ÿi evB‡i wkLb-†kLv‡bv Kvh©µg cwiPvjbv 

9.1  †kÖwYK‡ÿi evB‡i imvqb wkLb-†kLv‡bvi aviYv, cÖ‡qvRbxqZv I †ÿÎ 

Avgiv †R‡bwQ, weÁvb n‡jv cÖK…wZ I cÖvK…wZK NUbv m¤úwK©Z Ávb| A_©vr Avgiv weÁv‡bi Ávb AR©b Ki‡j Avgv‡`i 

Av‡k cv‡ki cÖK…wZ I cÖK…wZ‡Z NUv NUbv‡K eyS‡Z cvwi Ges e¨vL¨v Ki‡Z cvwi| imvqb weÁv‡bi GKwU kvLv| cÖK…wZ 

MwVZ n‡q‡Q c`v_© I kw³i mgv‡iv‡n| imvqb g~jZ c`v‡_©i MVb I ¸Yvewj Ges Gi mv‡_ kw³i m¤úK© wb‡q 

AbymÜvb K‡i| c`v‡_©i MVb Ges kw³i cÖfv‡e c`v_© Kxfv‡e cwiewZ©Z nq †mwUB imvq‡bi Av‡jvPbvi welq|  

Avgv‡`i Pvicv‡ki hv wKQz †`L‡Z cvB, MÜ wb‡Z cvwi, Qzu‡Z cvwi, ¯̂v` wb‡Z cvwi - meB †Kv‡bv bv †Kv‡bv c`v_© 

(ivmvqwbK c`v_©) Øviv MwVZ| ivmvqwbK c`v_©¸‡jvi g‡a¨ 118wU †g․wjK c`v_© Ges †KvwU †KvwU †h․wMK c`v_©| 

imvqb cÖ_gZ mKj ivmvqwbK c`v‡_©i MVb I •ewkó¨ AbymÜvb K‡i| cÖK…Zc‡ÿ, †g․wjK c`v_©mg~n G‡K A‡b¨i mv‡_ 

wewfbœfv‡e hy³ n‡q mKj ivmvqwbK †h․wMK c`v_© m„wó K‡i|  †g․wjK c`v_©mg~n Kx Abycv‡Z I Kx iKg web¨v‡m hy³ 

nq Zvi Ici wfwË K‡i ivmvqwbK c`v‡_©i ¸Yv¸Y  •Zwi nq| A_©vr imvq‡bi Ávb AR©b Ki‡Z n‡j Avgv‡`i Pvicv‡k 

_vKv mKj c`v_©‡K Aa¨qb (ch©‡eÿY I cixÿv-wbixÿv) Ki‡Z n‡e| †kÖwYK‡ÿ ZvwË¡K Av‡jvPbv ev e³…Zvi gva¨‡g 

nq‡Zv wewfbœ c`v‡_©i ¸Y ev •ewkó¨ m¤ú‡K© wKQz Z_¨ gyL¯  Kiv hvq| wKš‧ imvq‡bi cÖK…wZ Ávb AR©b Ki‡Z n‡j 

Avgv‡`i ivmvqwbK c`v_©mg~n‡K Aa¨qb (ch©‡eÿY I cixÿv-wbixÿv) Ki‡Z n‡e| we`¨vj‡q hw` j¨ve‡iUwi _v‡K, 

Zvn‡j nq‡Zv †mLv‡bI ivmvqwbK c`v_©mg~n‡K Aa¨qb Kiv hvq| Z‡e Avgv‡`i Pvicv‡ki cÖK…wZ‡Z I •`bw›`b Rxe‡b 

ivmvqwbK `ª‡e¨i cÖvc¨Zv ev cÖvPzh© I e¨envi e¨vcK hv j¨ve‡iUwi‡Z wb‡q Avmv m¤¢e bq|  †kÖwYK‡ÿi evB‡i cÖK…wZ I 

ev Í̄‡ei Kv‡Q wM‡q wkÿv_x©i wkLb m¤ú~Y© Kiv m¤¢e|  †kÖwYK‡ÿi evB‡i imvqb wkLb-†kLv‡bv ej‡Z Avgiv eySe, 

†kÖwYKÿ I j¨ve‡iUwii evB‡i wkÿv_x©‡`i wb‡q wM‡q cwiKwíZfv‡e M„nxZ wkLb-†kLv‡bv Kvh©µg|  

Avgiv †`Ljvg, imvqb welqwUi aib ev  •ewk‡ó¨i Kvi‡YB imvqb wkLb-†kLv‡bv‡K †kÖwYK‡ÿi evB‡i wb‡q †h‡Z 

n‡e| imvqb wkLb-†kLv‡bv‡K †kÖwYK‡ÿi evB‡i  †bIqvi †cQ‡b Av‡iv GKwU welq GLv‡b D‡jøL Kiv †h‡Z cv‡i| 

Avgiv Rvwb, weÁvb ev imvqb wkLb-†kLv‡bv‡Z AbymÜvbwfwËK wkLb cwiPvjbv Kivi K_v ejv nq| wb‡R‡`i  •`bw›`b 

ev Í̄e Rxe‡bi mgm¨v wb‡q wkÿv_x©iv AbymÜvb cwiPvjbv K‡i weÁv‡bi Ávb, `ÿZv, `„wófw½ I g~j¨‡eva AR©b K‡i| 

ZvB wkÿv_x©‡`i •`bw›`b Rxe‡bi mgm¨v wb‡q AbymÜvb cwiPvjbv Ki‡Z n‡j Zv Ki‡Z n‡e j¨ve‡iUwi I †kÖwYK‡ÿi 

evB‡ii cwi‡e‡kB|  

†kÖwYK‡ÿ weÁvb wkLb-†kLv‡bv Kvh©µg‡K wkL‡bi mvgvwRK MVbev` mg_©b K‡i| GKRb wkï Zvi cwi‡e‡k (cÖK…wZ 

I mgv‡R) AwfÁZv AR©b K‡i hv †_‡K †m wb‡Ri g‡Zv K‡i A_© MVb K‡i| GKRb wkÿv_x© hLb  †kÖwYK‡ÿi evB‡i 

ev Í̄e cwi‡e‡k weÁvb †k‡L ZLb †m Zvi wbR¯ ̂cwiwPZ cwi‡e‡k Zvi we`¨gvb Áv‡bi mv‡_ bZzb Áv‡bi ms‡hvM NUvq 

hvi Kvi‡Y wkÿv_x© wkLb‡K wb‡Ri g‡b K‡i| m¤úªwZ cwiPvwjZ GKwU M‡elYvq †`Lv †M‡Q †h, (Sultana & 



 115 

Siddique, 2014) evsjv‡`‡ki gva¨wgK we`¨vj‡qi wkÿ‡Kiv g‡b K‡ib †h, †kÖwYK‡ÿi evB‡i weÁvb wkLb-†kLv‡bv 

wkÿv_x©‡`i weÁvb I cwi‡e‡ki cÖwZ AvMÖn m„wó‡Z f~wgKv iv‡L| wkÿv_x©iv weÁv‡bi bvbv welq m¤ú‡K© Av‡jvPbvq Ask 

wb‡Z mÿgZv AR©b K‡i| wkÿv_x©iv AbymÜvb `ÿZv AR©b K‡i Ges dj¯^iƒc Zviv Zv‡`i Rxe‡b weÁvb mswkøó wel‡q 

m‡PZb wm×všÍ wb‡Z mÿgZv AR©b K‡i| A_©vr GK_v ejv hvq †h, wkÿv_x©‡`i weÁvb mvÿiZv AR©‡b †kÖwYK‡ÿi 

evB‡i weÁvb wkLb-†kLv‡bv †Rviv‡jv f~wgKv iv‡L| †kÖwYK‡ÿi evB‡i weÁvb wkLb-†kLv‡bv †hfv‡e wkÿv_x©‡`i weÁvb 

mvÿiZv weKv‡k f~wgKv iv‡L Zv GKwU wP‡Îi gva¨‡g †`Lv‡bv n‡jv :  

 

 

 

wPÎ 9.1 : †kÖwYK‡ÿi evB‡i weÁvb wkLb-†kLv‡bv †hfv‡e wkÿv_x©‡`i weÁvb mvÿiZv weKv‡k f~wgKv iv‡L (Sultana 

and Siddique, 2014  †_‡K cwigvR©bmn M„nxZ) | 

 

†kÖwYK‡ÿi evB‡i imvqb wkL‡bi my‡hvM 

Ic‡ii Av‡jvPbv †_‡K GwU mn‡RB ejv hvq †h, we`¨vj‡qi evB‡ii c„w_ex imvqb †kLvi Rb¨ wekvj GK j¨ve‡iUwi| 

A_©vr Avgv‡`i evm  ̄vb †_‡K ïiæ K‡i me©ÎB imvqb †kLvi my‡hvM i‡q‡Q; Z‡e †Kv_vI G my‡hvM †ewk Avi †Kv_vI G 

m~‡hvM mxwgZ| Z‡e my‡hvM _vK‡jB ev wkÿv_x©‡`i †kÖwYK‡ÿi evB‡i wb‡q †M‡jB wkÿv_x©‡`i imvqb wkLb Z¡ivwš̂Z 

n‡e Zv bq; wkÿv_x©‡`i imvqb wkLb wbwðZ Ki‡Z n‡j wkÿK‡KI mwµq f~wgKv cvjb Ki‡Z n‡e| Avgiv GLb 

Av‡jvPbv Kie †Kv‡bv †Kv‡bv †ÿ‡Î imvqb wkL‡bi fv‡jv my‡hvM i‡q‡Q|   

ivmvqwbK wkí KviLvbv : wkí gv‡bB Drcv`‡bi †ÿÎ| ivmvqwbK wkí KviLvbvq Avgv‡`i e¨envi Dc‡hvMx ivmvqwbK 

`ªe¨ Drcv`b Kiv nq| imvqb wkÿvµ‡gI GiKg ivmvqwbK `ª‡e¨i Drcv`b AšÍf©y³ Av‡Q| KvuPvgvj cwi®‥vi Kiv, 

cÖwµqvKiY I Kvw•ÿZ ª̀e¨ cÖ¯‧ZKiY (†hLv‡b g~j ivmvqwbK wewµqv msNwUZ K‡i `ªe¨ cÖ¯‧Z Kiv nq), Drcvw`Z ª̀e¨ 

gvbm¤§Z Kiv, msiÿY Ges mieiv‡ni Dc‡hvMxKiY meB wk‡íi KvR| Avgv‡`i †`‡k  †jvnv, B¯úvZ, KvP, Jla 

cÖ¯‧Z wkí, Kvco Wvwqs, mvi KviLvbv, KvMR •Zwi wkí, wm‡g›U wkí, wPwb wkí, cøvw÷K, mvevb cÖ¯‧Z wkí, Km‡gwUK 

KviLvbv BZ¨vw` ivmvqwbK wkí KviLvbv i‡q‡Q| GKUz †LuvR wb‡j †`Lv hv‡e Avcbvi †Rjvq GiKg †Kv‡bv bv †Kv‡bv 

weÁvb mvÿiZvm¤úbœ gvbyl (Goodrum, 2004) 

 

weÁvb-mswkøó 

wel‡q Av‡jvPbv‡K 

DrmvwnZ K‡i  

mivmwi cÖK…wZ 

ch©‡eÿ‡Yi 

gva¨‡g wkÿv_x© 

weÁv‡bi Ávb 

AR©b K‡i 

wkÿv_x©‡K 

AbymÜvb K‡i 

cÖgvY wbf©i 

wm×všÍ wb‡Z 

mnvqZv K‡i| 

cwi‡e‡ki c‡ÿ 

mwµq Kgx© I 

`vwqZ¡kxj bvMwiK 

•Zwi‡Z mnvqK 

cwi‡ek I 

weÁv‡bi cÖwZ 

AvMÖn •Zwi 

K‡i I a‡i 

iv‡L 

 †kÖwYK‡ÿi evB‡i weÁvb wkLb-

†kLv‡bv 
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wkí cÖwZôvb i‡q‡Q| wkÿv_x©iv GB wkí KviLvbv cwi`k©‡bi AwfÁZv †_‡KB imvq‡bi A‡bK e¨envwiK Ávb AR©b 

Ki‡Z cvi‡e| ivmvqwbK wkí KviLvbv cwi`k©‡bi gva¨‡g wkÿv_x© †Kej ivmvqwbK cb¨ ev ª̀e¨ Drcv`b m¤ú‡K©B Ávb 

AR©b K‡i bv eis ivmvqwbK wkí Avgv‡`i cwi‡ek‡K ~̀wlZ K‡i wKbv Zv-I eyS‡Z cvi‡e| 

wek¦we`¨vjq I M‡elYv cÖwZôvb : imvqb mswkøó M‡elYvi Rb¨I evsjv‡`‡k wKQz M‡elYv cÖwZôvb i‡q‡Q| Avevi 

wek¦we`¨vjqmg~‡n imvq‡bi M‡elYv j¨ve‡iUwi i‡q‡Q| M‡elYv cÖwZôv‡bi g‡a¨ i‡q‡Q evsjv‡`k weÁvb I wkí M‡elYv 

cwil` (Bangladesh Council for Scientific and Industrial Research)| G cÖwZôv‡b imvq‡bi cÖ‡qvM 

mswkøó wewfbœ †ÿ‡Î M‡elYv n‡q _v‡K| XvKv, PÆMÖvg, ivRkvnx I Rqcyinv‡U Gi kvLv i‡q‡Q †hLv‡b wkÿv_x©‡`i 

wkÿvåg‡Y  †bIqv †h‡Z cv‡i| GQvov evsjv‡`‡k wewfbœ wek¦we`¨vjq Ges wek¦we`¨vjq K‡j‡RI imvqb mswkøó wewfbœ 

wefv‡M imvq‡bi cÖ‡qvM wb‡q M‡elYv n‡q _v‡K| wkÿv_x©‡`i Gme wek¦we`¨vj‡q wb‡q wM‡qI imvqb wkL‡Z Zv‡`i 

mnvqZv Kiv †h‡Z cv‡i|  

imvq‡bi welqe ‧̄i g‡a¨ M‡elYv cÖwZôvb I wek¦we`¨vj‡q wb‡q wM‡q wkÿv_x©‡`i wkLb-†kLv‡bv Kvh©µg cwiPvjbv Kiv 

†h‡Z cv‡i Ggb K‡qKwU D`vniY :  

mviwY 9.2 : imvqb wkL‡bi Rb¨ M‡elYv cÖwZôvb 

wkí KviLvbv/ cÖwZôvb Aa¨v‡qi bvg welqe ‧̄ 

evsjv‡`k weÁvb I wkí 

M‡elYv cwil` 

c`v‡_©i MVb †ZRw®…q AvB‡mvUvc I Zv‡`i e¨envi, 

Lv‡`¨ ivmvqwb‡Ki e¨envi, Lv`¨ I cywó, 

wewfbœ dj cÖwµqvKiY c×wZ 

evsjv‡`k cigvYy kw³ Kwgkb kw³i e¨envi cvigvYweK kw³ 

wewfbœ wek¦we`¨vj‡qi 

j¨ve‡iUwi 

GwmW -ÿvi mgZv jeY, GwmW , ÿvi 

Roe¯‧ †Kw›`ªK wkí ( †jvnv, 

B¯úvZ, KuvP wkí, cøvw÷K 

wkí, mvevb, mvi) 

LwbR m¤ú`-avZz I 

AavZy 

avZz wb®‥vkb, avZz weï×KiY, mvevb 

cÖ¯‧ZKiY, ivmvqwbK mvi 

LwbR m¤ú`- Rxevk¥ cwjgviKiY 

weÁvb Rv`yNi : wkÿvcÖwZôvb wkÿv_x©‡`i mvgvwRK, •bwZK, †e․w×K I kvwiixK  wel‡qi cÖwZ jÿ¨  †i‡L weÁvb 

Rv`yNi cwi`k©‡bi e¨e¯ v Kivi Rb¨ Gi jÿ¨ I D‡Ïk¨ wba©viY Ki‡Z n‡e| imvqb weÁvb‡K wkÿv_x©‡`i mvg‡b 

cÖvYešÍ Ki‡Z Ges AšÍt`„ ©w©ó •Zwi‡Z weÁvb Rv ỳNi cwi`k©b Kvh©Ki  f~wgKv iv‡L| weÁvb Rv`yNi cwi`k©b wdì wUª‡ci 

Ask| Rv`yNi cwi`k©‡bi e¨e¯ vcbv wdì wUªc e¨e¯ vcbvi AšÍ©MZ| wdì wUª‡ci As‡k e¨e¯ vcbvi welqwU D‡jøL Av‡Q 

weavq GLv‡b Zvi cybive„wË Kiv n‡jv bv|  

Rv`yNi ej‡Z †evSvq †hLv‡b cÖvPxb wRwbmcÎ msiÿY K‡i ivLv nq| wKš‧ weÁvb Rv`yN‡ii iƒc‡iLv Gi †P‡q Avjv`v| 

GLv‡b mvaviYZ weÁvb welqK wRwbmc‡Îi cÖ`k©bxi e¨e¯ v Kiv nq, weÁv‡bi BwZnvm‡K Zz‡j aiv nq| GKB mv‡_ 

weÁvb-cÖhyw³ welqK wKQz KvR nv‡Z Kj‡g Kivi my‡hvM _v‡K| †kÖwYK‡ÿ imvqb wkÿvi cwic~iK wnmv‡e GwU  KvR 

Ki‡Z cv‡i | RbmvaviY‡K weÁvbgb®‥ K‡i M‡o †Zvjvi Rb¨ Ges weÁvb‡K RbwcÖq Kivi Rb¨ weÁvb Rv`yNi 

weÁv‡bi mv‡_ m¤ú„³ bvbv ai‡bi weÁvb wkÿvg~jK Kg©m~wP nv‡Z †bq| bexb I †m․wLb weÁvbx‡`i D™¢vebg~jK Kv‡R 

Drmvn I mn‡hvwMZv cÖ`vb K‡i _v‡K| †`‡ki weÁvb K¬ve¸‡jv‡K mvnvh¨, mn‡hvwMZv I Drmvn `vb Ges Zv‡`i 

ci¯ú‡ii g‡a¨ mgš̂h mva‡bi gva¨‡g I Rv ỳNi Av‡qvwRZ Abyôvbgvjvq AskMÖn‡Yi my‡hvM w`‡q weÁvb Av‡›`vjb‡K 

†Rvi`vi K‡i| lv‡Ui `k‡Ki gvSvgvwS gvwK©b hy³iv‡óª weÁvb wkÿvi cÖmv‡ii D‡Ï‡k¨ cÖ_g ÔweÁvb †K›`ª Av‡›`vjbÕ 
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ïiæ nq| eZ©gv‡b weÁvb †K›`ª I weÁvb Rv`yNimg~n mviv we‡k¦ RbwcÖq n‡q DV‡Q| Avgv‡`i †`‡k RvZxq weÁvb I 

cÖhyw³ hv`yNi †k‡i evsjv bMi, AvMviMuvI, XvKvq Aew¯ Z| 

    

 

 

 

 

 

 

 

 

 

 

Ic‡ii wP‡Î †hgbwU †`Lv hv‡”Q, weÁvb Rv`yN‡i wewfbœ ai‡bi g~j¨evb AvKwiK msiwÿZ _v‡K| mvaviYZ †`Lv hvq, 

Rv`yN‡i Gme bgybvi mv‡_ AvKwiKwU †Kv_vq cvIqv hvq, Gi e¨envwiK g~j¨ Kx, Gi ivmvqwbK MVb Kx BZ¨vw` Z_¨ 

†`Iqv _v‡K| Z_¨ †`Iqv bv _vK‡jI Rv ỳN‡ii MvBW wKsev wkÿK Gme Z_¨ Rvb‡Z wkÿv_x©‡`i mnvqZv Ki‡Z 

cv‡ib|  Rv`yNi Gfv‡e wkÿv_x©‡`i imvq‡bi Ávb I `„wófw½ weKv‡k mnvqZv Ki‡Z cv‡i| weÁvb Rv`yNi¸wj‡Z 

wkÿv_x©iv bvbv welq Ges B‡f‡›Ui g‡a¨ Zzjbv Ki‡Z cv‡i, wgj-Awgj Lu y‡R †ei Ki‡Z cv‡i, AvšÍtm¤ú©K •Zwi Ki‡Z 

cv‡i| G‡Z wkÿv_©xiv D”PZi mgv‡jvPbvg~jK `ÿZv AR©b K‡i hv Zv‡`i Rb¨ ¸iæZ¡c~Y©| wkLb‡K Dc  ̄vc‡bi Rb¨ 

wkÿv_©x‡`i g‡a¨ my¯  cÖwZ‡hvwMZvg~jK g‡bvfve •Zwi K‡i|     

Rv`yNi cwi`k©b wkÿv_x©‡`i g‡b bvbv cÖkœ •Zwi K‡i hv †K․Z‚n‡ji `iRvi Ly‡j †`q| wKQz cÖ‡kœi DËi Av‡Q, wKQz 

cÖ‡kœi DËi bvB,  wKQz cÖkœ Zv‡K bZzb wPšÍvq DrmvwnZ K‡i, wKQz cÖkœ Zvi g‡a¨ AvMÖn RvMvq| wkÿv_x©‡`i mKj ai‡bi 

cÖkœ‡K DrmvwnZ Kiv DwPZ| Zv‡`i cÖ‡kœi DËi, hyw³, Zuv‡`i wek¦vm¸‡jv  †kvbv cÖ‡qvRb| G‡Z Zv‡`i wPšÍvi ỳqvi 

Lyj‡e| 

weÁvb †gjv I cÖ`k©bx 

cÖ‡Z¨K we`¨vj‡q erm‡i AšÍZ GKevi weÁvb cÖ`k©bxi e¨e¯ v Kiv `iKvi| m¤¢e n‡j KvQvKvwQ K‡qKwU we`¨vjq 

GK‡Î mn‡hvwMZvi gva¨‡g cÖ`k©bxi e¨e¯ v Ki‡j Zv AviI AvKl©Yxq nq|  

miKvwi Av‡qvRb  : cÖ_‡g Dc‡Rjv, ch©vqµ‡g †Rjv, wefvM Ges RvZxq ch©v‡q GB weÁvb †gjvi Av‡qvRb Kiv n‡q 

_v‡K| hvi GKv‡R f~wgKv cvjb K‡i weÁvb I cÖhyw³ gš¿Yvjq| mnvqK cÖwZôvb wn‡m‡e KvR K‡i RvZxq weÁvb I 

cÖhyw³ hv`yNi, †k‡i evsjv bMi, AvMvi MuvI, XvKv| 

wPÎ 9.3: Rvcv‡bi †UvwKI‡Z Aew¯ Z weÁvb 

Rv`yN‡i msiwÿZ AvKwiK K¨vjmvBU (Calcite)  

wPÎ 9.4: Rvcv‡bi †UvwKI‡Z Aew¯ Z weÁvb 

Rv`yN‡i msiwÿZ m¨vdvqvi hv Avm‡j GK 

ai‡bi A¨vjywgbv ev A¨vjywgwbqvg A·vBW 
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†gjvi D‡Ïk¨ : weÁvb †gjvi D‡Ïk¨¸‡jv wbgœiƒc : 

K)  we`¨vj‡q weÁvb welqK AwfÁZv AR©b K‡i Zvi ewntcÖKvk Kiv  

L)  mKj QvÎ‡K weÁv‡bi cÖwZ AbycÖvwYZ Kiv|  

M)  †kªwYi KvR QvovI Ab¨vb¨ bvbvwea hš¿cvwZ, g‡Wj BZ¨vw` •Zwi Ki‡Z Ges bZzb wRwbm Avwe®‥vi Ki‡Z 

DrmvwnZ Kiv|  

N)  weÁvb welqK kL RvwM‡q Zzj‡Z mvnvh¨ Kiv| 

O)  we`¨vj‡qi ms‡M mgv‡Ri †hvMv‡hvM  ̄vcb Kiv Ges mgv‡Ri wewfbœ ¯Í‡ii e¨w³‡`i wbKU weÁv‡bi welq‡K 

†cu․‡Q †`Iqv|  

P)  •eÁvwbK cÖwZfvi AbymÜv‡b mnvqZv Kiv|  

MYgva¨g I imvqb wkLb 

imvqb wkL‡b MYgva¨g ¸iæZ¡c~Y© f~wgKv cvjb Ki‡Z cv‡i| GKRb wkÿv_x© GLb Lye mn‡RB •`wbK cwÎKv, mvßvwnK 

ev cvwÿK g¨vMvwRb BZ¨vw` †hgb covi my‡hvM cvq Avevi  †Uwjwfk‡b wewfbœ weÁvb welqK Abyôvb †`Lvi my‡hvM 

cvq| •`wbK cwÎKv¸‡jv‡Z AšÍZ mßv‡n GKw`b weÁvb I cÖhyw³ welqK we‡kl cvZv _v‡K †hLvb †_‡K wkÿv_x©iv 

imvq‡bi wewfbœ welq wkL‡Z cv‡i| GKBfv‡e weÁvb mvgwqKx ev weÁvb welqK g¨vMvwRb †_‡K wkÿv_x©iv imvqb 

wkL‡Z cv‡i|  

Z‡e eZ©gvb mg‡q imvqb †kLvi Lye fv‡jv GKwU my‡hvM n‡jv †Uwjwfkb| †Uwjwfk‡b weÁvbwelqK Abyôvb n‡q _v‡K| 

†Kv‡bv †Kv‡bv P¨v‡bj †Zv ïay weÁvb welqK AbyôvbB cÖPvi K‡i _v‡K| Gme Abyôvb¸‡jv‡Z wewfbœ wkí KviLvbvq 

Kxfv‡e cY¨ Drcvw`Z nq Zv mwPÎ cÖwZ‡e`b †`Lv‡bv nq| Avevi nqZ †Kv‡bv cwi‡ek ~̀lY m¤ú‡K© WKz‡g›Uvwi cÖ`k©b 

Kiv nq hv‡Z ivmvqwbK `ªe¨ Kxfv‡e cwi‡ek I Avgv‡`i Rxeb‡K cÖfvweZ K‡i †mme welq¸‡jv †`Lv‡bv nq| wkÿK 

Gme Abyôv‡bi †LvuR ivL‡Z cv‡ib Ges wkÿv_x©‡`i Zv †`L‡Z ej‡Z cv‡ib| Abyôvb †`Lvi ci Abyôv‡bi welqe ‧̄ 

m¤ú‡K© †kÖwYK‡ÿ Av‡jvPbv K‡i wkÿv_x©‡`i wkL‡b mnvqZv Ki‡Z cv‡ib| 

9.2 wkÿvg~jK ågY ev wkÿv mdi, †kÖwYK‡ÿi evB‡i wkLb-†kLv‡bv Kvh©µg cwiPvjbv 

†kÖwYK‡ÿi evB‡i GKUv we¯ÍxY© cwi‡ek i‡q‡Q| mxgve×  †kÖwYKÿ Ges we¯Íx©Y© cwi‡ek GB `ywUi g‡a¨ Dchy³ ms‡hvM 

mva‡bi Øviv wkÿv_©xi wkÿv c~Y©v½ iƒc wb‡Z cv‡i| ågY ỳÕai‡bi n‡Z cv‡i (1) wbKUeZ©x (Field Trip) (2) ~̀ieZ©x 

(Excursion)| Giƒc ỳÕai‡bi åg‡Yi Øviv wkÿv_©x cÖZ¨ÿ AwfÁZv AR©b K‡i Ges wkÿv Zvi Kv‡Q wPËvKl©K, mwVK 

I A_©c~Y© n‡q  I‡V| imvqb welq †kLvi Rb¨ Giƒc mdi mvaviYZ †Kv‡bv wkí KviLvbv ev ev cÖwZôvb ev we‡kl 

†Kv‡bv cwi‡e‡k n‡q _v‡K| 

†kÖwYK‡ÿi evB‡i wkLb-†kLv‡bv Kvh©µg cwiPvjbv 

SMILES (School-Museum Integrated Learning Experiences for Students) n‡”Q A‡÷ªwjqvq 

M‡elYvjä GKwU iƒc‡iLv| GB iƒc‡iLvwU cixÿv K‡i wkÿ‡Kiv GwU‡K e¨envi Ki‡Qb|  GB iƒc‡iLvq wgDwRqvg 

ej‡Z N‡ii †fZ‡i ev evB‡ii †h †Kv‡bv  ̄vb †evSv‡bv n‡q‡Q| n‡Z cv‡i GwU GKwU Rv ỳNi, n‡Z cv‡i †Kv‡bv D`¨vb, 

n‡Z cv‡i †Kv‡bv K…wl‡ÿZ, n‡Z cv‡i †Kv‡bv KviLvbv| G ai‡bi †Kv‡bv ¯ vb ågY‡K Avgiv Avgv‡`i †`‡k mvaviYZ 

wkÿvmdi ev wkÿvg~jK ågY e‡j _vwK|  

GKwU wkÿvg~jK ågY‡K djcÖm~ Ki‡Z n‡j ågY¯ v‡b Kvh©µg myôzfv‡e m¤úbœ KivB h‡_ó bq| eis åg‡Yi c~‡e©, 

åg‡Yi mg‡q Ges åg‡bi c‡i wkLb-†kLv‡bvi g‡a¨ wbweo †hvMm~Î _vKvUv Riæwi| A_©vr  †kÖwYK‡ÿi evB‡ii wkLb-

†kLv‡bvi mv‡_ †kÖwYK‡ÿi wkLb‡K mgwš̂Z Ki‡Z n‡e| wkÿvg~jK ågY djcÖm ~ n‡Z mvnvh¨ K‡i hLb wkÿv_x©iv 

 D³¯ v‡b hvIqvi D‡Ï‡k¨ m¤ú‡K© Rvb‡Z cvi‡e|  

 wkL‡b Zv‡`i wKQzUv wbqš¿Y _v‡K| 

 Kx wkL‡e, †Kv_vq wkL‡e, †Kgb K‡i wkL‡e †m wel‡q wkÿv_x©‡`i cQ›` Kivi my‡hvM _v†K| 

  †QvU †QvU `‡j KvR Kivi e¨e¯ v _v‡K|  
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†kÖwYK‡ÿi evB‡i †Kv‡bv  ̄v‡bi wkLb cwi‡ek wkÿ‡Ki Rb¨ wbtm‡›`‡n P¨v‡jÄ wb‡q Av‡m| GB P¨v‡jÄ †gvKvwejvi 

Rb¨ wkÿK‡K Av‡M †_‡KB fv‡jv cwiKíbv MÖnY Ki‡Z nq| wb‡Pi mv_©K e¨e¯ vcbv †K․kj¸‡jv wkÿK wn‡m‡e Avcwb 

AbymiY Ki‡Z cv‡ib|  

 QvÎ-QvÎx‡`i mv‡_ wb‡q ågY cwiKíbv Ki‡Z n‡e| 

 AwffvK‡`i Rvbv‡Z n‡e Ges B”QzK AwffveK‡`i mvnvh¨Kvix wn‡m‡e ivL‡Z n‡e| 

 wkÿK Av‡M †_‡KB ågY ¯ vb cwi`k©b K‡i mKj welq m¤ú‡K© AewnZ n‡eb| 

 wbivcËv, ågY e¨e¯ v Ges LvIqvi wel‡q Av‡M †_‡KB cwiKíbv _vK‡Z n‡e| 

SMILES iƒc‡iLvwU wZbwU av‡c msMwVZ Kiv nq| avc wZbwU n‡jv åg‡Yi c~‡e© we`¨vj‡q KvR, ågYKvjxb mg‡q 

KvR I åg‡Yi c‡i we`¨vj‡q KvR| wb‡P GB wZbwU avc m¤ú‡K© Av‡jvPbv Kiv n‡jv| 

åg‡Yi c~‡e© we`¨vj‡q KvR 

AbymÜv‡bi welq wVK Kiv : wkÿK wkÿv_x©‡`i Kv‡Q GKwU welq Zz‡j ai‡eb †hLvb †_‡K wkÿv_x©iv AbymÜv‡bi 

mywbw ©̀ó welq wVK Ki‡e| wkÿv_x©iv welqwU wb‡q wPšÍv Ki‡e, gvBÛ g¨vwcs Ki‡e| wkÿv_x©iv cÖkœ̧ ‡jv wj‡L ivL‡e|  

†hgbÑ †Kv‡bv GKwU KviLvbv ågY Kivi wPšÍv Ki‡j Ggb cÖkœ Avm‡Z cv‡i †h, ÒKx cÖKv‡ii `ªe¨ Drcbœ nq H 

KviLvbvq?Ó| wkÿv_x©iv Zv‡`i cÖv_wgK cÖ‡kœi DËi  †LvuRv ïiæ Ki‡Z cv‡i cvVvMv‡i wM‡q ev B›Uvi‡bU mvP© K‡i hvi 

gva¨‡g Zv‡`i g‡b bZzb AbymÜvb cÖkœ Rb¥ wb‡Z cv‡i| wkÿv_x©‡`i g‡b Rb¥ †bIqv cÖkœ Zv‡`i wkÿvåg‡Y wkLb‡K 

MvBW K‡i| wkÿv_x©‡`i cÖkœ̧ ‡jv Av‡jvPbv K‡i Zv‡`i g‡a¨ K‡qKwU evQvB K‡i AbymÜv‡bi Rb¨ wbe©vwPZ Ki‡Z n‡e|  

AbymÜv‡bi Rb¨ wba©vwiZ cÖkœ wkÿvåg‡Yi wkLb D‡Ïk¨ wn‡m‡e KvR K‡i Ges wkÿvågY‡K mwVKfv‡e cwiKíbv I 

ev Í̄evq‡b mnvqZv K‡i| GKBmv‡_ G¸‡jv AwffveK‡`i eyS‡Z mnvqZv K‡i †h, wkÿvågYwU KZwU cÖ‡qvRbxq|  

wkÿvåg‡Yi ¯ vb wbe©vPb : ¯ vb wbe©vP‡bi †ÿ‡Î QvÎ-QvÎx‡`i gZvgZ MÖnY Kiv `iKvi| nq‡Zv K‡qKRb wkÿv_x© 

mvevb •Zwii GKwU KviLvbv †`L‡Z PvB‡Z cv‡i| Avevi K‡qKRb nq‡Zv wm‡g›U •Zwii KviLvbvq †h‡Z PvB‡Z cv‡i| 

wkÿv_x©‡`i gZvg‡Zi wfwË‡Z ¯ vb wbe©vPb Ki‡j wkÿv_x©iv GB ågY‡K wb‡Ri g‡b K‡i Zv mdj Kivi Rb¨ †Póv 

Ki‡e| Z‡e †Lqvj ivL‡Z n‡e †h,  ̄vb wbe©vP‡bi †ÿ‡Î H  ̄vb cwi`k©‡b KZUv wkLbdj AR©b n‡e Zv we‡ePbv Ki‡Z 

n‡e| we‡ePbv Ki‡Z n‡e H  ̄vb ågY ev Í̄evqb ev Í̄eZvi wbix‡L KZUv m¤¢e| Avgiv Aek¨ Av‡Mi cv‡VB †`‡LwQ 

imvqb wkL‡bi mv‡_ mswkøó †Kvb ai‡bi  ̄v‡b Avgiv wkÿvg~jK åg‡Y †h‡Z cvwi| 

wkÿ‡Ki KiYxq : wkÿK‡K ¯ vbwUi mv‡_ Av‡MB cwiwPZ nIqv fv‡jv| A_©vr QvÎ-QvÎx‡`i ¯ vbwU‡Z †bIqvi c~‡e© †mB 

¯ v‡b †h‡Z n‡e Ges †mB  ̄v‡bi hveZxq Z_¨ Avb‡Z n‡e| †mB AwfÁZvi Av‡jv‡K QvÎ-QvÎx‡`i D³  ̄vb m¤ú‡K©  

c~e©-aviYv w`‡Z n‡e| H  ̄v‡b hvIqv bv †M‡j Ab¨ Dcv‡q ¯ vbwU m¤ú‡K© GKwU cwi®‥vi aviYv †bIqv `iKvi| 

wkÿvåg‡Y hvIqvi c~‡e©B GKUv wb‡ ©̀kbv cÎ •Zwi K‡i QvÎ-QvÎx‡`i cÖ`vb Ki‡Z n‡e Ges cÖ`Ë wb‡ ©̀kbvcÎ fv‡jv 

K‡i c‡o †`Lvi Rb¨ ej‡Z n‡e| wkÿv_x©iv †Kvb wb‡ ©̀kbv wVKg‡Zv bv eyS‡j Zv‡`i eywS‡q w`‡Z n‡e|  

wkÿv_x©‡`i mv‡_ wb‡q cwiKíbv : wkÿK QvÎ-QvÎx‡`i mv‡_ †kÖwYK‡ÿ wbgœwjwLZ welq¸‡jv wb‡q Av‡jvPbv Ki‡Z 

cv‡ib : 

 KLb hvÎv ïiæ n‡e Ges KLb wd‡i Avmv n‡e| 

 mv‡_ Kx Kx wb‡Z n‡e| 

 wkÿv mdi Gi  ̄v‡b Kvi mv‡_ mvÿvZ Ki‡Z n‡e| 

 Kviv Kviv D³ ¯ v‡b hv‡e| 

AviI cwiKíbv Ki‡Z n‡e D³ ¯ v‡bi  †Kv_vq †Kv_vq †h‡Z n‡e| GUv wba©viY Kivi `iKvi Av‡Q Kx? GwU GRb¨ 

`iKvi †h, wkÿv_x©‡`i Dc‡hvMx `k©bxq e¯‧ ev welq¸‡jv wPwýZ Kiv, KviY wbw`©ó mg‡qi g‡a¨ wkÿvågYwU †kl Ki‡Z 

n‡e Ges me¸‡jv wkLbdj AR©b wbwðZ Ki‡Z n‡e| 

G Qvov AviI GKUv cwiKíbvi `iKvi i‡q‡Q| GKUv cwiKíbv •Zwi Ki‡Z n‡e †hLv‡b ejv _vK‡e †h Kxfv‡e 

ch©‡eÿY, djvdj Ges Z_¨ †iKW© Ki‡Z n‡e| cieZx©‡Z GB †iKW© Gi Ici wfwË K‡i GKwU wi‡c©vU •Zwi Ki‡Z 

n‡e Dc¯ vc‡bi Rb¨| Dc¯ vcb Kxfv‡e Kiv hvq  †hgb †cv÷v‡ii gva¨‡g bv †g․wLKfv‡e, †mwUI Av‡M cwiKíbv K‡i 

†bIqv fv‡jv| 
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wkÿv_x© Ges AwffveK‡`i Rb¨ Z_¨cÎ : wkÿvåg‡Yi mewKQy wba©viY n‡q †M‡j wkÿv_x©‡`i Ges AwffveK‡`i GKUv 

K‡i Z_¨cÎ †`Iqv †h‡Z cv‡i hvi g‡a¨ _vK‡e wkLb D‡Ïk¨, ¯ v‡bi bvg Ges Kvh©m~wP| Z_¨c‡Î AviI  _vKv `iKvi 

D³ ¯ v‡b hvIqvi g¨vc, Uq‡j‡Ui Ae¯ vb Ges Abvb¨ ¸iæZ¡c~Y© ¯ vb †hgb, mvÿv‡Zi ev A‡cÿvi  ̄vb| hw` †KD 

nvwi‡q hvq Zvn‡j †m H A‡cÿvi ¯ v‡b A‡cÿv Ki‡Z cv‡i| Z_¨cÎ QvÎ QvÎx‡`i Ges AwffveK‡`i GKUv ¯^”Q Ges 

cwi®‥vi aviYv w`‡e wkÿvåg‡Yi D‡Ïk¨ Ges Kg©aviv m¤ú‡K©| wb‡P GKUv dig Gi bgybv †`Iqv n‡jv †hwU‡K cÖ‡qvRb 

Abyhvqx cwigvR©b K‡i †h †Kv‡bv wkÿvåg‡bi Rb¨ Z_¨cÎ wn‡m‡e e¨envi Kiv †h‡Z cv‡i| GwU •Zwi Ki‡j 

wkÿvågY A‡bK †MvQv‡bv I djcÖm~ n‡e Ges A‡nZzK Sv‡gjv †_‡K gy³ _vKv hv‡e| 

 

wkÿvåg‡Yi Z_¨c‡Îi KvVv‡gv 

 wkÿv md‡ii  ̄v‡bi bvg - 

 hvÎvi ZvwiL - 

 Kx wkL‡Z hvw”Q - 

 we`¨vjq Z¨v‡Mi mgq- 

 m¤¢ve¨ †c u․Qv‡bvi mgq- 

 `ycy‡ii Lvev‡ii e¨e¯ v- 

 ågY ¯ vb Z¨v‡Mi mgq- 

 Kx cwiavb Ki‡Z n‡e-  

 `jmg~‡ni MVb (`j‡bZv I m`m¨e„›`)- 

 `‡ji m`m¨iv Kx ch©‡eÿY Ki‡e - 

 mvÿvr ev A‡cÿvi Rb¨ wba©vwiZ ¯ vb -  

 cwi`k©b GjvKvi g¨vc- 

`jMVb Ges `‡ji  †bZv wbe©vPb : cÖwZ `‡j AvUR‡bi †ewk QvÎ-QvÎx bv _vKvB DwPZ| `‡ji †bZv wn‡m‡e Kv‡K 

†bIqv DwPZ? Aek¨B GKRb wkÿK `‡ji †bZv wn‡m‡e KvR Ki‡eb| Z‡e †ÿÎ we‡k‡l Drmvnx AwffveK‡KI 

`j‡bZv wnmv‡e g‡bvbxZ Kiv †h‡Z cv‡i Ges `‡ji QvÎ-QvÎx‡`i Rvbv‡Z n‡e †h, †K Zv‡`i `j †bZv Ges D³ `‡j 

†Kvb †Kvb QvÎ-QvÎx i‡q‡Q| `j Ges `‡ji †bZv‡`i mv‡_ e‡m KiYxqmg~n åg‡Yi Av‡MB e¨vL¨v Ki‡Z n‡e| 

`j‡bZv‡`i ej‡Z n‡e †h Zv‡`i KvR n‡”Q QvÎ-QvÎx‡`i mv‡_ _vKv hv‡Z wek„•Ljvi m„wó bv nq, Z‡e wkÿv_x©‡`i 

¯^vaxbfv‡e KvR Kivi my‡hvM w`‡Z n‡e| `j‡bZv ïay MvBW wn‡m‡e KvR Ki‡eb| 

ågYKvjxb wkLb-†kLv‡bv Kvh©µg 

`j‡bZv‡K mKj mg‡qi Rb¨ QvÎ-QvÎx‡`i mv‡_ _vK‡Z n‡e Ges ch©‡eÿ‡Y ivL‡Z n‡e| Zv‡`i mnvqZv Ki‡Z n‡e| 

m¤¢e n‡j mKj cÖ‡kœi DËi w`‡Z n‡e A_ev †ÿÎwe‡k‡l QvÎ-QvÎx‡`i cÖkœ wj‡L ivL‡Z ej‡Z n‡e c‡i  †kªwYK‡ÿ 

Av‡jvPbv Kivi Rb¨| wKš‧ g‡b ivL‡Z n‡e †hb QvÎ-QvÎxiv ¯^vaxbfv‡e KvR Ki‡Z cv‡i| Z‡e `j‡bZviv `j‡K wkLb 

Kvh©µ‡g djcÖm~ AskMÖn‡Yi Rb¨ GKUv wb‡`©kbv w`‡Z cv‡ib| wb‡ ©̀kbv n‡Z cv‡i KZK¸‡jv cÖ‡kœi gva¨‡g, †hgb -  

 GUv Kx? 

 GwUi wK cÖvY Av‡Q? 

 GwU wK bovPov Ki‡Z cv‡i? 

 Zzwg †Kb GwU‡K AvKl©Yxq g‡b KiQ? 

 Zzwg GB e¯‧wU‡K †Kb GgbUv ejQ? 

 GB e ‧̄wUi e¨envi Kx n‡Z cv‡i? 

 Kvi Rb¨ GB e ‧̄wU e¨envi Dc‡hvMx? 

 Avgiv GUv Avi †Kv_vq †c‡Z cvwi? 

G ai‡bi cÖkœ̧ ‡jvi gva¨‡g `j‡bZv `‡ji gv‡S wkL‡bi Rb¨ Drmvn m„wó Ki‡Z cv‡ib Ges wkLb‡K MvBWI Ki‡Z 

cv‡ib| 
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wkÿK wkÿv-åg‡Y _vKv QvÎ-QvÎx‡`i Avi Kx wb‡ ©̀kbv w`‡Z cv‡ib? wb‡ ©̀kbv †`Iqv †h‡Z cv‡i wkÿv_x©iv hv †`L‡Q 

Zv A¼b Kivi Rb¨| A¼Kb Ki‡j Kx myweav n‡e? ch©‡eÿ‡Yi wi‡cvU© hw` A¼‡bi gva¨‡g w`‡Z nq Zv n‡j †h †Kv‡bv 

e¯‧‡K fv‡jv K‡i Mfxifv‡e ch©‡eÿY Ki‡Z n‡e| d‡j D³ e¯‧ m¤ú‡K© mwVK Qwe Zv‡`i g‡b †Mu‡_ hv‡e| wkÿvåg‡Y 

wkLbdj Abyhvqx wewfbœ Dcv`v‡bi ev e ‧̄i bgybv msMÖn Kivi Rb¨ ejv †h‡Z cv‡i|  

wkÿvåg‡Yi mgqKvjxb wkÿv_x©‡`i g‡b †Kv‡bv cÖ‡kœi D‡ ª̀K n‡j Zv ZvrÿwYKfv‡e wkÿK‡K Kivi Rb¨ ejv †h‡Z 

cv‡i A_ev LvZvq wj‡L ivL‡Z ejv †h‡Z cv‡i| wkÿv_x©‡`i wb‡`©kbv †`Iqv †h‡Z cv‡i †h, `‡j Av‡jvPbv K‡i cÖkœwUi 

DËi LyuR‡Z ev welqwU m¤ú‡K© GKUv aviYv cvIqvi  †Póv Ki‡Z| wkÿv_x©‡`i Av‡iv ejv †h‡Z cv‡i, ch©‡eÿY Kiv 

Dcv`vb ev `ªe¨ m¤ú‡K© wbR¯^ aviYv †bvU Ki‡Z|  

†iKwW©s : ch©‡eÿY Kivi mgq wkÿv_x©iv Zv‡`i wkLb Kvh©µg Gi  †iKW© Ki‡e †iKW© wb¤œiƒ‡c Kiv †h‡Z cv‡i|  

 Qwe Zz‡j Ges wfwWI K‡i 

  †Uc †iKW©v‡ii gva¨‡g  

 Z_¨ Ges AwfÁZv LvZvq wj‡L 

  AsK‡bi gva¨‡g 

 bgybv msMÖn K‡i 
 

we`¨vj‡q wd‡i KvR 

wkÿvåg‡Y cwiKwíZ Z_¨ I bgybv msMÖn Ges †iKW© K‡i cieZx©‡Z we`¨vj‡qi †kªwYK‡ÿ Av‡jvPbvi gv‡a¨‡g wkLb-

†kLv‡bv Kvh©µg‡K djcÖm~ Ki‡Z n‡e| Avi GRb¨ wkÿvåg‡Yi AwR©Z AwfÁZv‡K wkLbd‡ji Av‡jv‡K we‡kølY 

Ki‡Z n‡e| Av‡jvPbv I we‡køl‡Yi ci wkÿv_x©‡`i KvR n‡jv wkÿvåg‡Yi wi‡cvU© Dc¯ vcb| wkÿv_x©iv wewfbœfv‡e 

Zv‡`i AwR©Z Ávb‡K cÖKvk Ki‡Z cv‡i| wjwLZ wi‡cvU© •Zwi, †`IqvwjKvq wi‡cvU© I wPÎ cÖ`k©b wKsev AvaywbK Z_¨ 

cÖhyw³ mnRjf¨ n‡j Zvi gva¨‡g cÖ`k©b Ki‡Z cv‡i|  

†kÖwYK‡ÿi evB‡ii wkÿv n‡”Q nv‡Z Kj‡g ev mivmwi AwfÁZvi gva¨‡g wkÿvi welq| G ai‡bi wkLb-†kLv‡bv 

Kvh©µ‡g cÖK…wZi Ges wewfbœ wkÿv Dc`v‡bi Z_v ev Í̄e e¯‧i KvQvKvwQ hvIqv hvq| d‡j weÁvb cvV AvKl©Yxq, 

wPËvKl©K, Avb›`gq Ges `xN©̄  vqx nq| Av‡iKwU ¸iæZ¡c~Y© welq N‡U Zv n‡jv, QvÎ-QvÎxiv ¯^vaxbfv‡e wkL‡Z cv‡i| 

wbR nv‡Z Z_v cÂBw› ª̀q e¨envi K‡i, ch©‡eÿY I cixÿv K‡i weÁv‡bi Ávb AvqË Ki‡Z cv‡i| G ai‡bi wkL‡b 

wkÿv_x©iv mwµq _v‡K, wkÿK _v‡Kb mvnvh¨Kvix wn‡m‡e| GLv‡b K…wÎgZvi my‡hvM †bB, wkLb n‡q _v‡K LvuwU| 

 

cÖkœgvjv 

mswÿß DËi cÖkœ 

1| evsjv‡`‡k †Kvb †Kvb M‡elYv cÖwZôv‡b imvq‡bi cÖ‡qvM wb‡q M‡elYv nq? 

2| †kÖwYK‡ÿi evB‡i imvqb wkÿv ej‡Z Kx †ev‡Sb? 

3| Avgv‡`i †`‡k imvqb wkí cÖwZôv‡bi K‡qKwU D`vniY w`b| 

 

iPbvg~jK cÖkœ 

1|  †kÖwYK‡ÿi evB‡i imvqb wkLb-†kLv‡bvi cÖ‡qvRbxqZv we‡kølY Kiæb| 

2|  Avgv‡`i  †`‡ki †cÖÿvc‡U †kÖwYK‡ÿi evB‡i imvqb wkLb-†kLv‡bvi †ÿÎmg~n D`vniYmn Dc¯ vcb Kiæb| 

3|  ivmvqwbK wkí cÖwZôv‡b GKwU wkÿvg~jK ågY cwiPvjbvi Rb¨ wkÿK åg‡Yi c~‡e©, ågYKvjxb Ges åg‡Yi c‡i 

Kx Kx Ki‡eb Zv eY©bv Kiæb| 
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BDwbU 10 : •Re imvqb cwiwPwZ 

•Re imvqb n‡jv imvqbwe`¨vi GKwU kvLv| Avgv‡`i cÖvZ¨wnK Rxe‡b †h me wRwbm e¨envi Kwi Ges Lv`¨ wn‡m‡e 

MÖnY Kwi Zvi AwaKvskB •Re imvq‡bi mv‡_ mswkøó| •Re imvqb ej‡Z •Re †h․‡Mi imvqb‡KB  eySvq| Rxe †_‡K 

•Re k‡ãi DrcwË| Rxe ej‡Z Avgiv RxeRMZ Z_v Dw™¢̀  I cÖvYx‡KB eywS| RxeRMZ †_‡K cÖZ¨ÿ ev c‡ivÿfv‡e 

cÖvß †h․M¸‡jv‡K cÖv_wgKfv‡e •Re †h․M e‡j AwfwnZ Kiv n‡Zv| Aaybv Kve©bNwUZ †h †Kv‡bv †h․M‡K •Re †h․M ejv 

nq| Aek¨ cÖvq mKj  †h․‡M Kve©‡bi mv‡_ nvB‡Wªv‡Rb mg‡hvRx eÜ‡b Ave× _v‡K| wewfbœ cÖKv‡ii •Re †h․M i‡q‡Q 

†hgb A¨vj‡Kb, A¨vj‡Kvnj, B_vi, A¨vwgb, •Re GwmW  cÖf…wZ| G¸‡jv n‡jv G‡KKwU mg‡MvÎxq  †kÖwY| G‡`i AYy‡Z 

we`¨gvb we‡kl †g․j ev g~jK †h․‡Mi †f․Z I ivmvqwbK ag©vewj wbqš¿Y K‡i | G †g․j ev g~jK‡K ÕKvh©Kix g~jKÕ 

e‡j| G Aa¨v‡q Avgiv G mKj  •Re †h․‡Mi cÖ¯‧wZ, ag© I e¨envi Rvb‡Z cvi‡ev| G Aa¨v‡q •Re †h․‡Mi †kªwYwefvM, 

wewfbœ †kªwYi †h․‡Mi •ewkó¨m~PK wewµqv I Zv‡`i e¨envi m¤ú‡K© Av‡jvPbv Kiv n‡e| G¸‡jv n‡jv :   

10.1  •Re †h․M, •Re †h․‡Mi †kÖwYwefvM I Kvh©Kixg~jK cwiwPwZ 

10.2 nvB‡WªvKve©b- †kÖwYwefvM, cÖ¯‧wZ, ag© I G‡`i e¨envi  

10.3    †c‡Uªvwjqvg I Dcv`vbmg~n Ges G‡`i e¨envi, cÖvK…wZK M¨vm Ges Gi h_vh_ e¨envi 

10.4 A¨vj‡Kvnj 

10.5 Kve©wbj I Kvew·wjK †h․M  

10.6 A¨v‡iv‡gwUK †h․‡Mi cÖv_wgK aviYv 

 

10.1  •Re †h․M, •Re †h․‡Mi †kÖwYwefvM I Kvh©Kix g~jK cwiwPwZ 

•Re †h․M (Organic Compounds) : Rxe kãwU †_‡K •Re k‡ãi DrcwË| RxeRMZ (Dw™¢̀  I cÖvYx) n‡Z 

cÖZ¨ÿ ev c‡ivÿfv‡e cÖvß †h․M¸‡jv‡K cÖv_wgKfv‡e •Re †h․M e‡j AwfwnZ Kiv nq| G msÁvwU evwR©wjqvm 

(Berzelius, 1808) KZ…©K cÖ`Ë| wKš‧ cixÿv Øviv cÖgvwYZ n‡q‡Q †h, •Re †h․‡M Kve©b _vK‡ZB n‡e| G Kvi‡Y 

Aaybv •Re †h․M ej‡Z Kve©bNwUZ me †h․M‡K eySv‡bv nq| wKš‧ •Re †h․‡Mi G msÁvwUI ÎæwUgy³ bq| KviY me Kve©b 

NwUZ †h․M •Re †h․M bq| †hgbÑ CO2, CS2, CO, HCN BZ¨vw`| Giv A‣Re †h․M|  

•Re †h․M MV‡b nvB‡Wªv‡R‡bi f~wgKv AZ¨šÍ ¸iæZ¡c~Y©| Kve©b I nvB‡Wªv‡Rb Øviv MwVZ †h․M‡K nvB‡WªvKve©b ejv nq| 

cÖvq me •Re †h․M‡K nvB‡WªvKve©‡bi RvZK (derivatives) wn‡m‡e aiv hvq| myZivs •Re †h․‡Mi AvaywbKZg msÁv 

n‡e wbgœiƒc :  

nvB‡WªvKve©b I Zv‡`i RvZK‡K •Re †h․M ejv nq| 

G ch©šÍ Avwe®K…Z •Re †h․‡Mi msL¨v 80 (Avwk) j‡ÿiI AwaK| A_©vr Kve©b Ggb GKwU †g․j hv wewfbœ Dcv‡q wewfbœ 

iK‡gi †g․‡ji mv‡_ hy³ n‡q AmsL¨ †h․M MV‡b mÿg |  

•Re †h․‡Mi Drm (Sources of organic compounds) : •Re †h․‡Mi cÖavb Drm n‡jv Dw™¢`, cÖvYx, Kqjv, †c‡Uªvwjqvg 

I cÖvK…wZK M¨vm BZ¨vw`| Aek¨ eZ©gv‡b AwaKvsk •Re †h․MB ms‡kølY c×wZ‡Z cÖ ‧̄Z Kiv nq|  
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•Re †h․‡Mi †kªwYwefvM (Classification of Organic Compounds)  

•ewkó¨ Abymv‡i •Re †h․Mmg~n‡K cÖavbZ ỳwU †kªwY‡Z fvM Kiv nq : 

 (1) A¨vwj‡dwUK †h․M (aliphatic compounds) I 

 (2) A¨v‡iv‡gwUK †h․M (aromatic compounds)| 

1| A¨vwj‡dwUK †h․M : A¨vwj‡dwUK kãwU wMÖK kã A¨vwjdvi (Aleipher) A_©vr Pwe© RvZxq (fatty) kã n‡Z D™¢~Z| 

Pwe©RvZ e‡j hw`I G †kªwYi †h․‡Mi Dr†mi K_v ejv n‡q‡Q, ZeyI GLb Zv Avi cÖ‡hvR¨ bq| KviY A¨vwj‡dwUK 

†kªwYfy³ AwaKvsk †h․MB Pwe©RvZ bq| e¯‧Z, gy³ wkKj nvB‡WªvKve©b I m¤ú„³ PvwµK nvB‡WªvKve©b Ges Zv‡`i 

RvZK‡K A¨vwj‡dwUK †h․M e‡j| †hgb  

 

 

 

MV‡bi Ici wfwË K‡i A¨vwj‡dwUK †h․Mmg~n‡K cybivq ỳB fv‡M fvM Kiv hvq :  

   (K) gy³ wkKj A¨vwj‡dwUK †h․M Ges  

   (L) e× wkKj ev PvwµK A¨vwj‡dwUK †h․M  

 (K) gy³ wkKj A¨vwj‡dwUK †h․M : †h mKj A¨vwj‡dwUK †h․‡Mi AYy‡Z Kve©b cigvYymg~n ci ci hy³ n‡q GKwU 

wkKj MVb K‡i, wKš‧ wkK‡ji `yB cÖvšÍ ci¯úi hy³ nq bv Zv‡`i gy³ wkKj A¨vwj‡dwUK †h․M e‡j| †hgb, weD‡Ub 

3223 CHCHCHCH | gy³ wkKj †h․Mmg~‡ni Kve©‡b wkK‡ji eÜb cÖK…wZ Abymv‡i `yB ai‡bi n‡q _v‡K| †hgb :

    (1) m¤ú„³ •Re †h․M I   

    (2) Am¤ú„³ •Re †h․M|  

 1| m¤ú„³ •Re †h․M : †h me •Re †h․‡Mi Kve©b wkK‡ji Kve©b cigvYy¸‡jv †Kej GKK wmMgv eÜb Øviv hy³ 

_v‡K, Zv‡`i‡K m¤ú„³ •Re †h․M e‡j| †hgb, weD‡Ub )CHCHCHCH( 3223 |  

 2| Am¤ú„³ •Re †h․M : †h me •Re †h․‡Mi Kve©b wkK‡j AšÍZ `ywU Kve©b cigvYy wØ ev wÎ eÜb Øviv ci¯úi hy³ 

_v‡K, Zv‡`i‡K Am¤ú„³ †h․M ejv nq| †hgb, Bw_b, B_vBb BZ¨vw`| 

 

 

(L) e× wkKj ev PvwµK A¨vwj‡dwUK †h․M : †h me A¨vwj‡dwUK •Re †h․‡Mi AYy‡Z Kve©b wkK‡ji ỳB cÖv‡šÍi Kve©b 

wb‡R‡`i g‡a¨ mivmwi hy³ n‡q Kve©b Pµ ev ejq MVb K‡i †m me A¨vwj‡dwUK †h․M‡K e× wkKj A¨vwj‡dwUK †h․M 

e‡j| Giv A¨vwjmvBwK¬K †h․M bv‡gI cwiwPZ| A¨vwjmvBwK¬K †h․M mylgPvwµK I welgPvwµK cÖK…wZi nq|| †hgbÑ  

 

 

GwjmvBwK¬K †h․MI m¤ú„³ I Am¯ú„³ cÖK…wZi nq| 

HCCH CC 
H

H

H

H

33 CHCH 

B‡_b 

2CH

2CH2CH

mvB‡K¬v‡cÖv‡cb 

OHCHCH 23 

B_vbj 
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2| A¨v‡iv‡gwUK †h․M : †h me •Re †h․‡Mi mywgó MÜ ev A¨v‡ivgv (aroma) Av‡Q Zv‡`i cÖv_wgKfv‡e A¨v‡iv‡gwUK 

†h․M ejv n‡Zv| wKš‧ †kªwYwefv‡Mi wfwË wn‡m‡e Giƒc †f․Z •ewkó¨ GLb Avi cÖ‡hvR¨ bq| Zxeª KUz MÜwewkó •Re 

†h․MI i‡q‡Q| myZivs †ebwRb, †ebwRb-RvZK I GK ev GKvwaK †ebwRb ejq hy³ †h․M ev †ebwR‡bi ag© m`„k †h 

†Kv‡bv PvwµK †h․M‡K A¨v‡iv‡gwUK †h․M e‡j| †hgb- †ebwRb, †dbj, b¨vd&_vwjb BZ¨vw`|  

 

 

 

   

 

 

A¨v‡iv‡gwUK †h․M Avevi ỳB cÖKvi| †hgb :  

    (K) Kv‡e©vmvBwK¬K (carbocyclic) ev mylg PvwµK A¨v‡iv‡gwUK †h․M I  

    (L) wnUv‡ivmvBwK¬K (heterocyclic) ev welg PvwµK A¨v‡iv‡gwUK †h․M|  

 (K) Kv‡e©vmvBwK¬K ev mylgPvwµK A¨v‡iv‡gwUK †h․M : †h mKj A¨v‡iv‡gwUK †h․‡Mi KvVv‡gvi ejqwU ïay gvÎ 

Kve©b cigvYy Øviv MwVZ, Zv‡`i‡K Kv‡e©vmvBwK¬K †h․M e‡j| G mKj †h․‡Mi KvVv‡gv‡Z mvaviYZ Qq Kve©b wewkó 

†ebwRb ejq Dcw¯ Z _v‡K| †hgb †ebwRb, UjyBb, †dbj BZ¨vw`| (A¨v‡iv‡gwUK †h․‡Mi D`vniY †`L yb)|  

 (L) wnUv‡ivmvBwK¬K ev welgPvwµK A¨v‡iv‡gwUK †h․M : †h mKj A¨v‡iv‡gwUK †h․‡Mi ejq-KvVv‡gv‡Z Kve©b 

QvovI wfbœ †g․‡ji cigvYy ev wnUv‡iv cigvYy †hgb, S,N,O  cÖf„wZi GK ev GKvwaK cigvYy hy³ _v‡K Zv‡`i 

wnUv‡ivmvBwK¬K †h․M e‡j| †hgb :  

 

 

 

 

GK bR‡i •Re †h․‡Mi †kªwY wefvM wb‡P †`Lv‡bv n‡jv : 

 

 

 

 

 

 

 

 

•Re †h․M 

A¨vwj‡dwUK †h․M A¨v‡iv‡gwUK †h․M 

gy³ wkKj †h․M e× wkKj †h․M mylg PvwµK †h․M welg PvwµK †h․M 

m¤ú„³ †h․M Am¤ú„³ †h․M mylg PvwµK †h․M welg PvwµK †h․M 

HC CH

HC CH

O

wdDivb _v‡qvwdb 

HC CH

HC CH

S

HC CH

CH

HC CH

N

wcwiwWb cvB‡ivj 

HC CH

HC CH

N

H

m¤ú„³ Am¤ú„³ m¤ú„³ Am¤ú„³ 
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mg‡MvÎxq †kªwY (Homologous Series) 

eZ©gv‡b •Re †h․‡Mi msL¨v Avwk j‡ÿi AwaK| •Re †h․M Aa¨q‡bi myweav‡_© •Re †h․Mmg~n‡K Zv‡`i a‡g©i mv`„‡k¨i 

wfwË‡Z KZK¸‡jv †kªwY ev †Mv‡Î wef³ Kiv n‡q‡Q| cÖwZwU †Mv‡Îi GKwU wbw ©̀ó •ewkó¨ Av‡Q| †hgbÑ cÖwZwU 

A¨vj‡Kb GKwU †MvÎ, †Zgwb Kve©w·wjK GwmW  Av‡iKwU †MvÎ| A¨vj‡K‡bi mv‡_ Kve©w·wjK Gwm‡Wi cv_©K¨ A‡bK| 

wKš‧ A¨vj‡Kb †Mv‡Îi m`m¨ †hgbÑ wg‡_b )CH( 4
 I B‡_‡bi )CHCH( 33   a‡g© †Zgb D‡jøL‡hvM¨ †Kv‡bv 

cv_©K¨ †bB| ZvB ejv hvq, GKB cÖKvi †g․j mgš̂‡q MwVZ mgag©x •Re †h․Mmg~n‡K Zv‡`i µgea©gvb AvYweK fi 

A_©vr Zv‡`i AYyw¯ Z Kve©b cigvYyi msL¨vi µg e„w× Abymv‡i ci ci mvwR‡q †h mvwi cvIqv hvq Zv‡Z hw` cvkvcvwk 

`ywU †h․‡Mi g‡a¨ GKwU wgw_wjb (CH2) g~j‡Ki cv_©K¨ _v‡K Ges †h․M¸‡jv‡K GKwU mvaviY ms‡KZ Øviv cÖKvk 

Kiv hvq, Zvn‡j H mvwi‡K H †h․Mmg~‡ni mg‡MvÎxq †kªwY e‡j| GKB mg‡MvÎxq †kªwYi cÖ‡Z¨K m`m¨ †h․M‡K GK 

GKwU mg‡MvÎK ev †nv‡gvjM (homologue) e‡j|  

 D`vniY : A v̈j‡Kb GKwU mg‡MvÎxq †kªwY| A v̈j‡K‡bi mvaviY ms‡KZ n‡jv, CnH2n+2| G‡ÿ‡Î 

.......,4,3,2,1n   BZ v̈ẁ  c~Y© msL v̈ ai‡j A v̈j‡Kb †kªwYi mKj m`‡m¨i ms‡KZ wbY©q Kiv hvq| †hgb Ñ 

 1n   n‡j †h․MwUi ms‡KZ nq 
4CH  (wg‡_b) 

 2n   n‡j †h․MwUi ms‡KZ nq 62HC  (B‡_b) 

Dc‡ii D`vni‡Y ¯úó †h, cvkvcvwk ỳB †h․‡Mi AvYweK ms‡KZ cv_©K¨ gvÎ GKwU wgw_wjb  2CH g~j‡Ki| 

myZivs A¨vj‡Kb GKwU mg‡MvÎxq †kªwY| wg‡_b, B‡_b, †cÖv‡cb BZ¨vw` n‡jv A¨vj‡Kb mg‡MvÎxq †kªwYi GK GKwU 

mg‡MvÎK| 

mviwY 10.1 : mg‡MvÎxq †kªwYi bvg, mvaviY ms‡KZ I D`vniY 

mg‡MvÎxq †kªwYi bvg mvaviY ms‡KZ D`vniY 

A¨vj‡Kb 
2n2nHC   

4CH  (wg‡_b), 33CHCH  (B‡_b) 

A¨vjwKb  
n2nHC  

42HC  (Bw_b), 63HC  (†cÖvwcb)  

A¨vj‡Kvnj  OHHC 1n2n   OHCHCH 23  (B_vbj), OHCHCHCH 223  (†cÖvcvbj) 

A¨vjwWnvBW CHOHC 1n2n   CHOCH3  (B_vbvj), CHOCHCH 23 (†cÖvcvbvj) 

wK‡Uvb  )3n(OHC n2n   
33COCHCH (†cÖvcv‡bvb); 323 CHCOCHCH  (weDUv‡bvb) 

Kve©w·wjK GwmW  COOHHC 1n2n   COOHCH3  (B_vbwqK GwmW ) 

COOHCHCH 23  (†cÖvcvbwqK GwmW ) 

cÖ‡Z¨K mg‡MvÎxq †kªwYi †h․Mmg~‡ni g‡a¨ wb‡gœv³ •ewkó¨ _v‡K| h_v- 

 1| G‡`i GKwU mvaviY ms‡KZ Øviv cÖKvk Kiv hvq|  

 2| G‡`i GKwU wbw ©̀ó Kvh©Kix g~jK _v‡K| †hgbÑ A¨vj‡Kvn‡ji Kvh©Kix g~jK n‡jv OH |  

 3| cvkvcvwk ỳB mg‡MvÎ‡Ki g‡a¨ wgw_wjb g~jK )CH( 2 -Gi cv_©K¨ _v‡K|  

 4| G‡`i GKB mvaviY c×wZi mvnv‡h¨ cÖ¯‧Z Kiv hvq|  

 5| GKB mg‡MvÎxq †kªwYi †h․Mmg~‡ni GKB Kvh©Kix g~jK _vKvq G‡`i ivmvqwbK a‡g© mv „̀k¨ _v‡K| wKš‧ AvYweK 

fi e„w×i m‡½ †f․Z ag© †hgb, MjbvsK, ùzUbvsK, NbZ¡ cÖf„wZi wbqwgZ µgvbymv‡i cwieZ©b N‡U| †hgb wg_vbj 

)OHCH( 3  Gi ùzUbvsK C65o
, B_vbj )OHHC( 52  Gi ùzUbvsK C3.78 o

|  

 

 

 

wkÿv_©xi KvR :  (1) AvB‡mv‡cÖvcvbj I 2-weDwUb¨v‡j Gi mg‡MvÎxq †kÖwY GK bqe¨vL¨v Ki| 

(2) †`LvI †h, wg_vbwqK I B_vbwqK GwmW GKB mg‡MvÎxq †kÖwYi AšÍf©y³|  

(3) B_vbj I WvBwg_vBj B_v‡ii †f․Z I ivmvqwbK ag© wfbœ nqe¨vL¨v Ki|   
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Kvh©Kix g~jK (Functional Groups) 

†Kv‡bv mg‡MvÎxq †kªwYi mKj m`m¨ GKB ivmvqwbK ag© cÖ`k©b K‡i| cÿvšÍ‡i, wfbœ wfbœ mg‡MvÎxq †kªwYi †h․Mmg~n wfbœ 

wfbœ ivmvqwbK ag© cÖ`k©b K‡i| †hgb, A¨vj‡Kvnj I Kve©w·wjK GwmW  DfqB wfbœ mg‡MvÎxq †kªwYi| myZivs A¨vj‡Kvnj 

I Kve©w·wjK Gwm‡Wi ivmvqwbK ag©vewji g‡a¨ h‡_ó •emv „̀k¨ Av‡Q| Gi KviY n‡jv cÖ‡Z¨K mg‡MvÎxq †kªwYi m`m¨mg~‡ni 

AYy‡Z wbw ©̀ó cigvYy ev cigvYy‡Mvôx Dcw  ̄Z _v‡K, hv H †Mv‡Îi mKj m`‡m¨i Rb¨ GKB ivmvqwbK ag©vewj cÖ`k©b K‡i 

Ges Ab¨ mg‡MvÎxq †kªwYi m`m¨mg~‡ni ag© †_‡K wfbœZv cÖKvk K‡i| †Kv‡bv mg‡MvÎxq †kªwYi ag© wbqš¿YKvix Giƒc cigvYy 

†Mvôx ev g~jKB Kvh©Kix g~jK bv‡g AwfwnZ| A_©vr †Kv‡bv •Re †h․‡Mi AYy‡Z we`¨gvb †Kv‡bv cigvYy ev cigvYy †Mvôx 

(g~jK) H †h․‡Mi †f․Z I ivmvqwbK ag© wba©viY K‡i Zv‡K Kvh©Kix g~jK e‡j|  

D`vniY : wg_vBj A¨vj‡Kvnj )OHCH( 3 I B_vBj A¨vj‡Kvnj )OHCHCH( 23 | GB Dfq †h․‡Mi ag© cÖavbZ 

Zv‡`i AYyw  ̄Z OH  g~j‡Ki Ici wbf©ikxj| ZvB A¨vj‡Kvnjmg~‡ni Kvh©Kix g~jK n‡jv A¨vj‡KvnwjK g~jK 

( OH ), A¨vjwWnvBWmg~‡ni Kvh©Kix g~jK n‡jv A¨vjwWnvBW g~jK )CHO( ; •Re GwmWmg~‡ni Kvh©Kix g~jK n‡jv 

Kve©w·j g~jK )COOH( | wewfbœ mg‡MvÎxq †kªwYi Kvh©Kix g~j‡Ki bvg, ms‡KZ I MvVwbK ms‡KZ wb‡Pi mviwY‡Z 

†`Lv‡bv n‡jv|  

mviwY 10.2 : wewfbœ mg‡MvÎxq †kªwYi Kvh©Kix g~jK 

mg‡MvÎxq †kªwY mg‡MvÎxq †kªwYi 

mvaviY ms‡KZ 

Kvh©Kix g~j‡Ki 

ms‡KZ 

Kvh©Kix g~j‡Ki 

MvVwbK ms‡KZ 

Kvh©Kix g~j‡Ki bvg 

1| A¨vj‡Kb  RCHRCH 22   

ev 2n2nHC   


I

I

I

I
CC  

I

I

I

I
CC  

Kve©b-Kve©b GKK wmMgv 

(σ) eÜb 

2| A¨vjwKb  CHRRCH    

ev n2nHC  


II
CC  

II
CC  Kve©b-Kve©b wØ eÜb 

3| A¨vjKvBb  CRRC   

ev 2n2nHC   

 CC   CC  Kve©b-Kve©b wÎ eÜb 

4| A¨vjKvBj 

n¨vjvBW 

XR   X  I,Br,Cl   n¨vjvBW g~jK 

5|  A¨vj‡Kvnj OHR   OH  HO  nvBWªw·j g~jK ev 

A¨vj‡KvnwjK g~jK 

  * cÖvBgvwi 

A¨vj‡Kvnj 

OHCHR 2  OHCH2  

HOC

H

H


I

I
 

o1 - A¨vj‡KvnwjK g~jK 

   * †m‡KÛvwi 

A¨vj‡Kvnj 

CHOHR2  

HOHC
I

  

HOC

H


I

I
 

o2 -A¨vj‡KvnwjK g~jK 

  * Uviwmqvwi 

A¨vj‡Kvnj 

OHCR3   
OHC

I

I
 HOC 

I

I
 

o3 - A¨vj‡KvnwjK g~jK  

6. A¨vjwWnvBW CHOR   CHO  

HC

O


II

 

A¨vjwWnvBW g~jK  
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7.  wK‡Uvb  RCOR   CO  



O

C
II

 

Kve©wbj g~jK ev wK‡UvwbK 

g~jK 

8.  Kve©w·wjK 

GwmW  

COOHR   COOH  

HOC

O


II

 

Kve©w·j g~jK 

9.  B_vi ROCHRCH 22
  COC  


I

I

I

I
COC  

B_vi g~jK 

10. A¨vjKvBj 

A¨vwgb 

2NHR   
2NH  

HN

H


I

 

A¨vwg‡bv g~jK 

11. GwmW  

A¨vgvBW 

2CONHR   
2CONH  

HNC

HO


III

 

A¨vgvBW g~jK  

12. GwmW  

†K¬vivBW 

COClR   COCl  

ClC

O


II

 

GwmW  †K¬vivBW g~jK 

13. G÷vi ORCOR   ORCO  

ROC

O


II

 

G÷vi g~jK  

14. GwmW  

A¨vbnvBWªvBW 

O)RCO( 2  O)CO( 2  



OO

COC
IIII

 

A¨vb&nvBWªvBW g~jK 

15. A¨vjKvBj 

mvqvbvBW 

CNR   CN  NC   mvqvbvBW g~jK 

16. bvB‡Uªv †h․M 
2NOR   2NO  

ON

O


II

 

bvB‡Uªv g~jK 

17. mvj‡dvwbK 

GwmW   

HSO.Ar 3  HSO3  

HOS

O

O





 

mvj‡dvwbK GwmW  g~jK 

18. †dbj  OH.Ar   OHC
I

 OHC
I

 †dbwjK g~jK 

 

wkÿv_x©i KvR : Kvh©Kix g~j‡Ki wfwË‡Z •Re †h․‡Mi mg‡MvÎxq †kªwY wPwýZKiY  : 

4CH  22 CHCH   CHCH   33COCHCH  OHCH3  

CHOCH3  23NHCH  23CONHCH  COOHHC 52  352 CHOHC   

CONHRCH3  

323 CHOCH

O

CCH
II

 

33 CHCONHCOCH   

323 COOCHCHCH  RN

R

R


I

I
 

256 NOHC  

COClCH3  

 Avcbviv DcwiD³ †h․M¸‡jv Kvh©Kix g~jKmn mg‡MvÎxq †kªwY D‡jøL Kiæb| 
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10.2 nvB‡WªvKve©bmg~n- G‡`i †kÖwYwefvM, cÖ¯‧wZ, ag© I e¨envi  

•Re †h․‡Mi cÖ_g cwiwPZ †h․M‡kÖwY n‡jv nvB‡WªvKve©b| nvB‡WªvKve©bmg~n g~jZ Kve©b I nvB‡Wªv‡Rb wb‡q MwVZ| 

Avgv‡`i ivbœvi Kv‡R e¨eüZ M¨vm n‡jv wg‡_b hv GKwU nvB‡WªvKve©b| G‡`i‡K m¤ú„³ I Am¤ú„³ G ỳB †kÖwY‡Z fvM 

Kiv hvq| Avevi eûj cwiwPZ cwjw_b GKwU cwjgvi-GwU Bw_wjb Øviv MwVZ| Bw_wjb GKwU Am¤ú„³ nvB‡WªvKve©b| 

M¨v‡mi wmwjÛvi e¨envi K‡i avZzi UzKiv †Rvov jvMv‡bvi c×wZwU Avgv‡`i Kv‡Q Kg‡ewk cwiwPZ GKwU NUbv| †h 

M¨vmwU G Kv‡R e¨eüZ nq Zv n‡jv ÕAw·-GwmwUwjbÕ wkLv| GLv‡b GwmwUwjb n‡jv GKwU Am¤ú„³ nvB‡WªvKve©b| 

G‡`i mg‡MvÎxq †kÖwY n‡jv h_vµ‡g A¨vj‡Kb, A¨vjwKb I A¨vjKvBb| G As‡k G wZbwU mg‡MvÎxq †kÖwYi mijZg 

†h․M¸‡jvi wewfbœ cÖKvi cÖ¯‧wZ, †f․Z I ivmvqwbK ag© Av‡jvwPZ n‡jv|  

A¨vj‡Kb (Alkanes)  

A¨vj‡Kb GKwU m¤ú„³ nvB‡WªvKve©b| †h mKj nvB‡WªvKve©b AYy‡Z †Kej Kve©b-Kve©b GKK mgv‡hvRx eÜb A_©vr 

wmMgv eÜb we`¨gvb _v‡K Zv‡`i m¤ú„³ nvB‡WªvKve©b (saturated hydrocarbons) e‡j| IUPAC c×wZ‡Z 

m¤ú„³ nvB‡WªvKve©‡bi bvg A¨vj‡Kb| †hgb, wg‡_b ),CH( 4
 B‡_b ),CHCH( 33   †cÖv‡cb )CHCHCH( 323  | 

G‡`i mvaviY ms‡KZ n‡jv 3,2,1n(HC 2n2n   BZ¨vw` n‡jv Kve©b-msL¨v)  

mvaviYfv‡e A¨vj‡Kb c¨vivwdb (paraffins) bv‡g cwiwPZ| MÖxK Parum I affinis kã mgš̂‡q paraffin kãwU 

MwVZ| Parum A_© ¯^í Ges affinis A_© Avmw³| myZivs paraffin A_© ¯^í Avmw³i †h․M| `„p wmMgv eÜb Øviv 

MwVZ A¨vj‡Kb mn‡R wewµqvq AskMÖnY K‡i bv e‡j G‡`i G bvgKiY Kiv n‡q‡Q|  

A¨vj‡Kbmg~‡ni cÖavb Drm n‡jv †c‡Uªvwjqvg †Zj I cÖvK…wZK M¨vm| evsjv‡`‡ki cÖvK…wZK M¨v‡m 9698% wg‡_b 

we`¨gvb| Ab¨vb¨ Dr‡mi g‡a¨ g~jZ gvk© M¨vm I †Kvj M¨vm †_‡K wg‡_b cvIqv hvq| Rjvf~wg (marshy land) n‡Z 

wg‡_b cvIqv hvq ZvB Zv‡K gvk© M¨vm ejv nq| A¨vj‡Kb cwiev‡ii cÖ_g m`m¨ n‡jv wg‡_b| C1C4 wewkó 

A¨vj‡Kbmg~n mvaviY ZvcgvÎvq I Pv‡c M¨vmxq| C5C15 ch©šÍ A¨vj‡Kbmg~n Zij| C16 Ges Gi Ic‡ii 

A¨vj‡Kb¸‡jv †gvg RvZxq KwVb c`v_©| G‡`i‡K c¨vivwdb †gvg ejv nq|  

A¨vj‡Kbmg~‡ni AvYweK fi e„w×i m‡½ Zv‡`i ùzUbvsK I MjbvsK e„w× †c‡Z _v‡K| Z‡e kvLvnxb A¨vj‡K‡bi †P‡q 

kvLvhy³ A¨vj‡K‡bi ùzUbvsK  n«vm cvq| †hgb 

      

 

 

 

A¨vj‡Kbmg~n A‡cvjvi| AYy‡Z abvZ¥K ev FYvZ¥K PvR© †bB| Giv †cvjvi ª̀veK †hgb cvwb‡Z A`ªeYxq| A¨vj‡K‡bi 

NbZ¡ cvwbi Nb‡Z¡i †P‡q Kg| d‡j †c‡Uªvj, †K‡ivwmb cÖf…wZ cvwb‡Z fv‡m|  

A¨vj‡K‡bi mvaviY cÖ¯‧Z cÖYvjx  (General methods of preparation of alkanes)  

1| A¨vjwKb n‡Z : A¨vjwK‡bi mv‡_ cÖ‡qvRbxq cwigvY nvB‡Wªv‡Rb wgwkªZ K‡i m~² wb‡Kj cÖfve‡Ki Ici 

200300
o
C ZvcgvÎvq cÖevwnZ Ki‡j A¨vj‡Kb cvIqv hvq| †hgb Bw_‡bi mv‡_ nvB‡Wªv‡R‡bi M¨v‡mi wewµqvq 

B‡_b cvIqv hvq|  

 

 

 

32223 CHCHCHCHCH

n-†c‡›Ub  

ùzUbvsK 36
o
C 

323 CHCHHCCH 
I

3CH

iso-†c‡›Ub 

 ùzUbvsK 28
o
C 

3CH 3CH

3CH

C

3CH

neo-†c‡›Ub  

ùzUbvsK (9.5
o
C) 

33
C300200

Ni

222 CHCHHCHCH
o




Bw_b B‡_b 
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2| A¨vjKvBb n‡Z : A¨vjKvB‡bi mv‡_ cÖ‡qvRbxq cwigvY nvB‡Wªv‡Rb wgwkªZ K‡i m~² wb‡Kj cÖfve‡Ki Ici 

200300
o
C ZvcgvÎvq cÖevwnZ Ki‡j A¨vj‡Kb cvIqv hvq| G wewµqvwU Bw_‡bi mv‡_ nvB‡Wªv‡R‡bi wewµqvi g‡Zv 

Z‡e GLv‡b wØ¸Y cwigvY nvB‡Wªv‡Rb cÖ‡qvRb nq| GLv‡b  †cÖvcvB‡bi mv‡_ nvB‡Wªv‡R‡bi wewµqvq †cÖv‡cb Drcbœ 

nq| 

 

DcwiD³ `yÕwU wewµqvq Kve©b-Kve©b wØ-eÜb Ges Kve©b-Kve©b wÎ-eÜ‡bi mv‡_ nvB‡Wªv‡Rb hy³ nq e‡j GB ai‡bi 

wewµqv‡K nvB‡Wªv‡R‡bkb (hydrogenation) wewµqv e‡j| Am¤ú„³ nvB‡WªvKve©b n‡Z m¤ú„³ nvB‡WªvKve©b cÖ¯‧wZi 

wewµqv‡K Õms‡hvRb ev hyZ wewµqvÕ e‡j| GLv‡b wb‡Kj cÖfve‡Ki cwie‡Z© c¨vjvwWqvg (Pd) ev cøvvwUbvg (Pt) 

e¨envi Kiv hvq| wKš‧ G¸‡jv wb‡K‡ji †P‡q AwaK g~j¨evb|  

3| A¨vjKvBj n¨vjvBW n‡Z : A¨vjKvBj n¨vjvBW (R-X)  n‡Z A¨vj‡Kb wZbwU Dcv‡q •Zwi Kiv hvq|  

(i) weRviY Øviv : A¨vjKvBj n¨vjvBW‡K A¨vj‡Kvnj gva¨‡g 

  wRsK I nvB‡Wªv‡K¬vwiK GwmW  (Zn + HCl)  

                 Zn + HCl         ZnCl2                + 2[H]  , A_ev  

 †mvwWqvg I A¨vj‡Kvnj ( Na + ROH) 

   ]H[ONaHCNaOHHC 5252 
,   

 A_ev 

 cøvwUbvg cÖfve‡Ki Dcw¯ wZ‡Z nvB‡Wªv‡Rb e¨envi K‡i A¨vj‡Kb •Zwi Kiv hvq| nvB‡Wªv‡R‡bi ms‡hvM 

nq e‡j G‡K weRviY wewµqv e‡j| 

   HXHRHRX  ][2  

 D`vniY  :  

 

(ii) DU©R wewµqv Øviv (By Wurtz reaction) : ï®‥ B_v‡ii ª̀e‡Y A¨vjKvBj n¨vjvB‡Wi mv‡_ †mvwWqvg 

avZzi wewµqvi d‡j A¨vj‡Kb cÖ¯‧Z nq| G c×wZ‡Z D”PZi A¨vj‡Kb Drcv`b Kiv hvq| wewµqK AYy‡Z hZwU Kve©b 

cigvYy _v‡K Drcv` AYy‡Z wØ¸Y msL¨K Kve©b m„wó nq|   

 

 

  

 

 

 

D`vniY¯îƒc A¨vjKvBj n¨vjvB‡Wi h_v Av‡qv‡Wvwg‡_‡bi (CH3I) GKwU AYy‡Z GKwU Kve©b cigvYy Av‡Q | Gi `yBwU 

wfbœ AYy DU©R wewµqvi gva¨‡g †h Drcv`, B‡_b (CH3 CH3)  MVb K‡i Zv‡Z ỳwU Kve©b cigvYy _v‡K| GwU DU©R 

wewµqvi •ewkó¨|  

B_vi 
A¨vjKvBj n¨vjvBW 

ï®‥  

D”PZi A¨vj‡Kb 

323
300200

23 2 CHCHCHHCHCCH
C

Ni

o



†cÖvcvBb †cÖv‡cb 

HClCH]H[2ClCH 43 

wg_vBj †K¬vivBW wg‡_b 

NaXRRNaRX 222  

NaI2CHCHNa2ICH2 333  
ï®‥ 

B_vi 
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hw` wfbœ A¨vjKvBj n¨vjvB‡Wi `yBwU AYy GB wewµqvq AskMÖnY K‡i Z‡e GKvwaK D”PZi A¨vj‡K‡bi wgkªY Drcbœ 

nq| Av‡qv‡Wvwg‡_b I Av‡qv‡WvB‡_‡bi wgkÖY wb‡q DU©R wewµqv Ki‡j A¨vj‡K‡bi B‡_b,  †cÖv‡cb Ges weD‡Ub cÖ¯‧Z 

nq| 

  

              

4| wMÖMbvW© weKviK (Grignard reagent) †_‡K  : wg_vBj Av‡qvWvB‡Wi mv‡_ g¨vM‡bwmqvg avZz wb‡q ï®‥ B_vi 

`ªe‡Y 6-8 NÈv wid¬v¯‥ Ki‡j wg_vBjg¨vM‡bwmqvgAv‡qvWvBW Drcbœ nq| 

 

 

 

 

cvwb I wMÖMbvW© weKvi‡Ki wewµqv †_‡K A¨vj‡Kb cvIqv hvq | wMÖMbvW© weKvi‡Ki FYvZ¥K A¨vjKvBj Ask cvwbi 

abvZ¥K nvB‡Wªv‡Rb As‡ki mv‡_ hy³ n‡q A¨vj‡Kb Drcbœ K‡i|  

                   X)OH(MgHROHHgXMR 


 

D`vniY : IOHMgCHOHHgIMHC )(43 


 

 

5| Kve©w·wjK Gwm‡Wi jeY †_‡K 

 Kve©w·wjK Gwm‡Wi †mvwWqvg jeY‡K †mvWvjvBg (KwVb CaO Ges KwVb NaOH Gi wgkªY) mn‡hv‡M DËß 

Ki‡j A¨vj‡Kb cvIqv hvq| cixÿvMv‡i G c×wZ‡Z A¨vj‡Kb cÖ¯‧Z Kiv hvq|   

  

 

 

  

D`vniY t †mvwWqvg B_vb‡qU‡K †mvWvjvBgmn DËß Ki‡j wg‡_b •Zwi nq|  

 3243 CONa)g(CH)s(NaOH)s(COONaCH
)s(CaO

   

GLv‡b jÿYxq †h, Kve©w·wjK Gwm‡Wi jeY †_‡K †h A¨vj‡Kb cvIqv hvq Zvi g‡a¨ Gwm‡W Kve©b msL¨vi †P‡q GKwU 

Kve©b Kg _v‡K| GB wewµqv‡K wWKve©w·‡jkb (decarboxylation) wewµqv e‡j| Zv‡ci cÖfv‡e †Kv‡bv •Re GwmW  

†_‡K CO2-Gi AcmviY‡K wWKve©w·‡jkb e‡j| †mvWvjvB‡gi g‡a¨ NaOH-B g~jZ wewµqvq AskMÖnY K‡i| 

NaOH GKwU cvwbMÖvmx c`v_©| CaO _vKvi Rb¨ NaOH cvwb †kvlY K‡i Zi‡j cwiYZ nq bv| NaOH A‡cÿv 

†mvWvjvBg Kg KuvP ÿqKvix Ges GwU mw”Q`ª nIqvq †mvWvjvB‡gi wQ ª̀ w`‡q Drcbœ M¨vm mn‡R wbM©Z n‡Z cv‡i| 

GRb¨ †mvWvjvBg e¨envi Kiv nq|  

 

        CH3I + Mg                            CH3MgI 

 
wg_vBj 

Av‡qvWvBW 

wg_vBjg¨vM‡bwmqvg 

Av‡qvWvBW 

weKviK 

ï®‥ B_vi 

†mvwWqvg 

Kve©w·‡jU 

  32333233 33 CHCHCHCHCHNaICHCHICH

NaICHCHCHCH 63223 

ï®‥ 

B_vi 

)s(CONaHRHNaOCOONaR 32

CaO
 

A¨vj‡Kb 
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A¨vj‡K‡bi  †f․Z ag© (Physical properties) 

GKwU mg‡MvÎxq  †kÖwYi m`m¨mg~‡ni g‡a¨ Zv‡`i †f․Z a‡g© GKwU µg cwijwÿZ nq| Gi KviY n‡jv †h․Mmg~‡ni 

g‡a¨ -CH2- cv_©K¨ _vKvq ci ci Aew¯ Z m`m¨Ø‡qi a‡g© avivevwnKZv †`Lv hvq| D`vniY¯îƒc wg‡_b n‡Z weD‡Ub 

ch©šÍ Kÿ ZvcgvÎvq †f․Z Ae¯ v M¨vmxq, wKš‧ Gi c‡ii †h․M¸‡jv Zij nq| 

 

                        

          Kÿ ZvcgvÎvq M¨vm 

 

                         

 

           Kÿ ZvcgvÎvq Zij 

 

 

 

 

†h․M¸‡jvi AvYweK fi e„w×i mv‡_ mv‡_ †h․‡Mi ùzUbvsK µgk AvbycvwZK nv‡i ev‡o| AvYweK fi e„w× †c‡j A  ̄vqx 

WvB‡cvj †gv‡g›U e„w× cvq| d‡j AYymg~‡ni g‡a¨ f¨vbWvi Iqvjm AvKl©Y ej e„w× cvq| ZvB fi e„w× A_©vr Kve©b 

msL¨v e„w×i Kvi‡Y G AvKl©Y e„w× cvq e‡j A¨vj‡K‡bi ùzUbvsK AvYweK f‡ii mv‡_ e„w× cvq| †h․‡Mi Ab¨vb¨ †f․Z 

ag© †hgb NbZ¡ Ges mv›`ªZv A¨vj‡K‡bi AvYweK fi e„w×i mv‡_ Zv‡`i ùzUbvs‡Ki Abyiƒc cwiewZ©Z nq|    

A¨vj‡K‡bi  ivmvqwbK ag©  : (Chemical Properties) 

A¨vj‡K‡bi ivmvqwbK ag© Ab¨vb¨ mg‡MvÎxq  †kÖwYi a‡g©i g‡ZvB m`„k nq| GKwU mg‡MvÎxq  †kÖwYi †h․Mmg~‡ni ag© 

AYy‡Z we`¨gvb ÕKvh©Kix g~j‡KiÕ Ici wbf©ikxj| wb‡P K‡qKwU ¸iæZ¡c~Y©........ 

 (K) cÖwZ  ̄vcb wewµqv (Substitution reaction) 

 (L) Zvcxq wewµqv ev cvB‡ivjvBwmm (Thermal reaction or Pyrolysis) 

 (M) RviY wewµqv (Oxidation Reaction) 

 

 `nb wewµqv Avb‡Z n‡e 

 (K) cÖwZ  ̄vcb wewµqv : †h mKj ivmvqwbK wewµqvq ivmvqwbK †h․‡M Aew¯ Z †Kv‡bv cigvYy ev g~jK Ab¨ †Kv‡bv 

cigvYy ev g~jK Øviv cÖwZ  ̄vwcZ nq, Zv‡`i cÖwZ  ̄vcb wewµqv e‡j| †hgbÑ 

OHClCHHClOHCH 233   

A¨vj‡Kb ms‡KZ ùzUbvsK (°C) 

wg‡_b CH4 -164 

B‡_b C2H6 -89 

cÖ‡cb C3H8 -42 

weD‡Ub C4H10 -0.5 

 †c‡›Ub C5H12 36 

 †n‡·b C6H14 69 

 †n‡Þb C7H16 98 

A‡±b C8H18 125 
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wb‡gœ A¨vj‡K‡bi cÖwZ  ̄vcb wewµqvmg~n Av‡jvPbv Kiv n‡jv : 

1| n¨v‡jv‡R‡bkb : Av‡jvi Dcw¯ wZ‡Z n¨v‡jv‡Rb cigvYy (†K¬vwib, †eªvwgb) A¨vj‡K‡bi GK ev GKvwaK nvB‡Wªv‡Rb 

cigvYy‡K cÖwZ  ̄vwcZ K‡i A¨vj‡K‡bi n¨v‡jv‡Rb †h․M Ges n¨v‡jv‡RwbK GwmW  Drcbœ K‡i| Giƒc wewµqv‡K 

n¨v‡jv‡R‡bkb e‡j| †hgbÑ 

wg‡_‡bi mv‡_ †K¬vwi‡bi Giƒc wewµqv N‡U| G cÖwZ  ̄vcb wewµqv AÜKv‡i ax‡i ax‡i wKš‧y m~h©v‡jv‡K AwZ `ªyZ msNwUZ 

nq| †K¬vwib wewÿß m~h©v‡jv‡K wg‡_‡bi mv‡_ wewµqv K‡i GKwUi ci GKwU nvB‡Wªv‡Rb cigvYy‡K cÖwZ  ̄vwcZ K‡i|  

2| 

 

3| mvj‡dv‡bkb : C400 ZvcgvÎvq A¨vj‡Kb Ges a~gvqgvb mvjwdDwiK GwmW †K DËß Ki‡j, HSO3  g~jK 

Øviv A¨vj‡K‡bi H -cigvYy cÖwZ  ̄vwcZ n‡q A¨vj‡Kb mvj‡dvwbK GwmW  MVb K‡i|  

 

(L) Zvcxq wewµqv ev cvB‡ivjvBwmm : evZvm wKsev Aw·‡R‡bi Dcw¯ wZ‡Z C600C500    ZvcgvÎvq D”PZi 

A¨vj‡Kb A_©vr †ewk msL¨K Kve©b cigvYywewkó A¨vj‡Kb †f‡O ÿz`ªZi A¨vjwK‡b A_©vr Kg msL¨K Kve©b cigvYywewkó 

A¨vjwK‡b  cwiYZ nIqvi cÖwµqv‡K Zvcxq we‡qvRb (Craking) e‡j| †hgb 

 242223

C500

323 HCHCHCHCHCHCHCHCHCH
o

   

   †cÖv‡cb †cÖvwcb Bw_wjb wg‡_b 

(M) RviY wewµqv : ch©vß evqy ev Aw·‡R‡b A¨vj‡Kb `» n‡q 2CO  I cvwb Drcbœ K‡i| †hgb 

  mol/kcal213OH2COO2CH 2224   

mol/kcal368OH6CO4O7CHCH2 22233   

Avevi, Kg evqy ev Aw·‡R‡bi g‡a¨ A¨vj‡Kb‡K `nb Ki‡j Kve©b I Kve©b g‡bv·vBW Drcbœ nq| †hgb 

OH4CO2O3CH2 224   
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A¨vjwKb (Alkenes) 

†h mKj Am¤c„³ nvB‡WªvKve©‡b cvkvcvwk AšÍZ `ywU Kve©b cigvYy ci¯úi Kve©b Kve©b wØ-eÜb )CC(   Øviv hy³ 

Zv‡`i‡K A¨vjwKb (Alkenes) ev Awjwdb (Olifin) e‡j| A¨vjwK‡bi mvaviY ms‡KZ 2nnHC | A¨vjwKbmg~n †h 

mKj wØ-eÜ‡bi Øviv hy³ _v‡K Zv‡K Bw_jxbxq eÜb (Ethylenic bond) ev AwjwdwbK eÜb (Olifinic bond) 

e‡j| †hgb Bw_b ev ev Bw_wjb )CHCH( 22  , cÖvwcb ev †cÖvwcwjb )CHCHCH( 23   cÖf…wZ A¨vjwKb| 

A¨vjwK‡bi cÖavb Drm †c‡Uªvwjqvg| ZvQvov Dchy³ cwi‡e‡k cvB‡ivjvBwmm Øviv A¨vj‡Kb †_‡K A¨vjwKb cvIqv 

hvq| †hgb 

 

A¨vjwK‡bi cȪ ‧wZ (Preparation of Alkenes) 

1| A¨vj‡Kvn‡ji wWnvB‡Wªkb ev wbiy`b Øviv   

 (K) A¨vj‡Kvnj‡K Mvp 
42SOH  ev Mvp 43POH -Gi mv‡_ C185C170    ZvcgvÎvq DËß Ki‡j 

A¨vj‡Kvnj †_‡K GK AYy cvwb AcmvwiZ nq Ges A¨vjwKb Drcbœ nq| 

 

2| A¨vjKvBj n¨vjvB‡Wi wWnvB‡Wªvn¨v‡jvwR‡bkb Øviv : B_vbjxq KOH  ev NaOH  `ªe‡Yi mv‡_ A¨vjKvBj 

n¨vjvBW wgwkªZ K‡i wgkªY‡K DËß Ki‡j A¨vjwKb Drcbœ nq| †hgb 

 

3| wfwmbvj WvBn¨vjvB‡Wi wWn¨v‡jvwR‡bkb Øviv : wfwmbvj WvBn¨vjvBW‡K Zn -P‚‡Y©i mv‡_ DËß Ki‡j A¨vjwKb 

Drcbœ nq| †hgb 

 

†Kv‡bv †h․‡Mi AYy‡Z cvkvcvwk `ywU Kve©b cigvYyi mv‡_ GKwU K‡i n¨v‡jv‡Rb cigvYy hy³ _vK‡j Zv‡K wfwmbvj 

WvBn¨vjvBW e‡j| 
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A¨vjwK‡bi †f․Z ag© (Physical Properties of Alkenes) : Kg AvYweK f‡ii A¨vjwKb¸‡jv A_©vr Bw_b ev 

Bw_wjb ),CHCH( 22   †cÖvwcwjb ),CHCHCH( 23   weDwUwjb )CHCHCHCH( 223   I †cw›Uwjb 

2223 CHCHCHCHCH   GB PviwU mvaviY ZvcgvÎvq M¨vmxq Ae¯ vq _v‡K| 5 n‡Z 18 Kve©bwewkó 

A¨vjwKbmg~n )CC( 185   Zij Ges Kve©b msL¨v 18 n‡Z cieZ©x A¨vjwKbmg~n KwVb| A¨vjwKb¸‡jvi g‡a¨ ïay 

Bw_b mvgvb¨ MÜwewkó, ZvQvov mKj A¨vjwKb MÜnxb| A¨vjwKbmg~n cvwb‡Z mvgvb¨ `ªeYxq wKš‧ B_vi, A¨vj‡Kvnj 

cÖf…wZ •Re `ªve‡K c~Y©gvÎvq `ªeYxq| A¨vjwKbmg~‡ni AvYweK fi I Kve©b msL¨v e„w×i mv‡_ mv‡_ G‡`i †f․Z Ae¯ v 

M¨vmZijKwVb, GB µg Abymv‡i n‡q _v‡K| Avevi AvYweK fi e„w×i mv‡_ mv‡_ A¨vjwKbmg~‡ni MjbvsK, 

ùzUbvsK, Av‡cwÿK ¸iyZ¡ Ges NbZ¡ e„w× cvq |  

A¨vjwK‡bi  ivmvqwbK ag© (Chemical Properties of Alkenes) : Avgiv Rvwb †h, A¨vjwKb AYyy‡Z Kve©b Kve©b 

wØ-eÜb Dcw¯ Z Ges G‡`i GKwU  eÜb Ges AciwU   eÜb| A¨vjwK‡bi CC  eÜ‡b   eÜb _vKvi Kvi‡Y 

GwU CC  I HC  eÜb n‡Z h‡_ó wµqvkxj| ZvB A¨vjwK‡bi AwaKvsk ivmvqwbK wewµqv CC   eÜ‡bi Ici 

h‡_ó wbf©ikxj| A¨vjwKbmg~n wbgœiƒc wZb ai‡bi wewµqv cÖ`k©b K‡i : 

 1| ms‡hvRb wewµqv (Addition reaction)  

 2| RviY wewµqv (Oxidation reaction) 

 3| cwjgviKiY wewµqv (Polymerisation reaction)| 

  

1| ms‡hvRb wewµqv (Addition reaction) : A¨vjwKb cÖavbZ •ewkó¨MZfv‡e B‡jKUªbvKl©x ms‡hvRb wewµqv 

†`Lvq| 

(K) nvB‡Wªv‡Rb ms‡hvRb  ev nvB‡WªvwR‡bkb : 200-300C ZvcgvÎvq cøvwUbvg, c¨vjvwWqvg  A_ev wb‡Kj cÖfve‡Ki 

Dcw¯ wZ‡Z A¨vjwK‡bi mv‡_ nvB‡Wªv‡Rb hy³ n‡q hyZ †h․M (A_©vr m¤c„³ nvB‡WªvKve©b) MVb K‡i| 

 

 (L) n¨v‡jv‡Rb ms‡hvRb ev n¨v‡jvwR‡bkb : wbw®…q ª̀veK †hgb Kve©b †UUªv‡K¬vB‡Wi Dcw¯ wZ‡Z A¨vjwKb AwZ mn‡R 

n¨v‡jv‡R‡bi mv‡_ hy³ n‡q A¨vjKvBj n¨vjvBW MVb K‡i| 

 

GB wewµqvq n¨v‡jv‡Rbmg~‡ni wµqvkxjZvi µg †K¬vwib > †d¬vwib > †eªvwgb > Av‡qvwWb| mvaviYZ Av‡qvwWb 

A¨vjwK‡bi mv‡_ Lye GKUv wewµqv K‡i bv| DcwiD³ wewµqvwUi Øviv •Re †h․‡Mi Am¤c„³Zv cixÿv Kiv nq|  



 135 

M) n¨v‡jv‡Rb G¨vwmW (HX) ms‡hvRb : n¨v‡jv‡Rb G¨vwmW †hgb HI,HBr,HCl Gi mv‡_ A¨vjwKb wewµqv 

K‡i A¨vjKvBj n¨vjvBW Drcbœ K‡i| wewµqvwU ỳB ai‡bi A¨vjwK‡bi (cÖwZmg Ges AcÖwZmg A¨vjwKb) †ejvq cÖ‡hvR¨| 

hw` cÖwZmg A¨vjwKb nq, Z‡e A¨vjwKbwU n¨v‡jv‡Rb A¨vwm‡Wi mv‡_ wewµqv K‡i GKwU gvÎ A¨vjKvBj n¨vjvBW 

Drcbœ K‡i| G wbqg‡K gvK©fwbKf wbqg e‡j| †hgb 

 

Avi hw` AcÖwZmg A¨vjwKb nq, Z‡e A¨vjwKbwU n¨v‡jv A¨vwm‡Wi mv‡_ wewµqv K‡i GKvwaK A¨vjKvBj n¨vjvBW 

Drcbœ K‡i| 

 

 (N)  H2SO4 ms‡hvRb : A¨vjwKbmg~n kxZj I Mvp H2SO4  Øviv †kvwlZ n‡q A¨vjKvBj nvB‡Wªv‡Rb mvj‡dU 

bvgK A‣Re G÷vi †h․M Drcbœ K‡i hv cieZx©‡Z Av`ª©we‡køwlZ n‡q A¨vj‡Kvn‡j cwiYZ nq| 

 

Av‡Mi D`vniYwU‡Z nvB‡Wªv‡Rb mvj‡dU wiwcU n‡q‡Q| hvPvB Kiv `iKvi... 

2| RviY wewµqv (Oxidation reaction) 

  kxZj I wbi‡cÿ ev ÿvixq 4MnOK -Gi jNy ª̀eY GKwU g„`y RviK|  

  ]O[OHMnOKKOHKMnO 2424   

A¨vjwKb¸‡jv †ek mwµq ZvB g„ ỳ RviK (ÿvixq KMnO4) Øviv AwZmn‡RB RvwiZ n‡q eY©nxb WvBnvBwWªK 

A¨vj‡Kvnj m„wó K‡i|   

 

 GB wewµqvwU ØvivI •Re †h․‡Mi Am¤c„³Zv cixÿv Kiv nq| GwU †eqvi †U÷ wn‡m‡e cwiwPZ| 

Bw_wjb MøvBKj 
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(M) I‡Rv‡bi mv‡_ wewµqv ev I‡RvbxKiY (Ozonolysis) : A¨vjwK‡bi m‡½ I‡Rv‡bi wewµqvq I‡RvbvBW MVb, 

I‡RvbvB‡Wi we‡qvRb Ges Zvi d‡j Drcbœ A¨vjwWnvBW ev wK‡Uv‡bi ev Df‡qi mbv³KiY- G m¤ú~Y© cÖwµqv‡K 

I‡Rv‡bvjvBwmm ev I‡RvbxKiY e‡j| 

 

 

3| cwjgviKiY wewµqv (Polymerization reaction) : Dchy³ cÖfve‡Ki Dcw¯ wZ‡Z (h_vh_ Av‡jv, Zvc I AwaK 

Pv‡c) A¨vjwK‡bi eûmsL¨K AYyy ci¯úi hy³ n‡q e„n`vKvi ev RwUj AYyy MVb K‡i| †hgb Bw_‡bi eûmsL¨K AYyy 

ci¯úi hy³ n‡q cwjw_b Drcbœ K‡i| †hgb 

n22

atm2000,C200

222 ]CHCH[O)CHCH(n  


 

 cwjw_b‡K Bw_wj‡bi cwjgvi e‡j| 

 

A¨vjKvBb (Alkynes) 

†h mKj Am¤c„³ nvB‡WªvKve©‡b AšÍZ cvkvcvwk ỳwU Kve©b cigvYy ci¯úi Kve©b Kve©b wÎ-eÜb )CC(   Øviv (`ywU 

  eÜb Ges GKwU   eÜb) hy³, Zv‡`i‡K A¨vjKvBb (Alkyne) e‡j| A¨vjKvB‡bi mvaviY ms‡KZ 22nnHC  | 

A¨vjKvBbmg~n †h wÎ-eÜb Øviv hy³ _v‡K Zv‡K GwmwUjxwbK eÜb (Acetylenic bond) e‡j|  

†hgb- B_vBb ev GwmwUwjb )CHCH(  , †cÖvcvBb )CHCCH( 3  BZ¨vw`| †h mKj A¨vjKvB‡bi GwmwUjxwbK 

eÜbwU Kve©b-Kve©b wkK‡ji GK cÖv‡šÍ Ae¯ vb K‡i, Zv‡`i cÖvwšÍK A¨vjKvBb e‡j| †hgb- weDUvBb-1 

)CHCCHCH(
23

 , †c›UvBb-1 )CHCCHCHCH(
223

 cÖf„wZ|  
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22

o

24 H10CO2CHCH2OCH6 C1500  

1| K¨vjwmqvg Kve©vBW †_‡K  

Kÿ ZvcgvÎvq K¨vjwmqvg Kve©vB‡Wi (CaC2) mv‡_ cvwbi wewµqv Øviv B_vBb Drcbœ Kiv nq|  

 

2| cÖvK…wZK M¨vm †_‡K  

cÖvK…wZK M¨vm †_‡K B_vBb Drcbœ Kiv nq| cÖvK…wZK M¨v‡mi cÖavb Dcv`vb n‡”Q wg‡_b| wbqwš¿Z D”P ZvcgvÎvq 

wg‡_b M¨vm‡K AvswkK RvwiZ Ki‡j B_vBb cvIqv hvq|  

 

GB wewµqvq we‡ùvi‡Yi mv‡_ Kve©b Ges nvB‡Wªv‡Rb Drcbœ nIqvi cÖeYZv †`Lv hvq| ZvB Drcbœ M¨vm‡K D”P 

Pv‡c †cÖvcv‡bv‡bi g‡a¨ msM Ön Kiv nq| 

3| wfwmbvj WvBn¨v‡jvA¨vj‡Kb n‡Z : wfwmbvj (mwbœwnZ) WvBn¨v‡jvA¨vj‡K‡bi m‡½ A_ev †Rwgbvj 

WvBn¨vjvB‡Wi mv‡_ A¨vj‡Kvnjxq KOH  †hvM K‡i DËß Ki‡j A¨vjKvBb Drcbœ nq|  

 

 

 

D`vniY t 

 

 

hLb cvkvcvwk ỳÕwU Kve©‡b n¨v‡jv‡Rb cigvYyØq hy³ _v‡K ZLb Zv‡K wfwmbvj WvBn v̈jvBW e‡j|  

A¨vjKvB‡bi †f․Z ag© (Physical Properties of Alkyne) : ¯̂í AvYweK IRbwewkó A¨vjKvBb¸‡jv †hgb- 

B_vBb )CHCH(  , †cÖvcvBb )CHCCH( 3   Ges weDUvBb-2 )CHCCCH( 33   GB wZbwU Kÿ 

ZvcgvÎvq M¨vmxq| 4 n‡Z 11 Kve©b wewkó A¨vjKvBbmg~n )CC( 114  Zij Ges 12 n‡Z cieZ©x A¨vjKvBbmg~n 

KwVb| A¨vjKvBbmg~‡ni mK‡jB eY©nxb| ïaygvÎ B_vBb `yM©Üwewkó| ZvQvov mKj A¨vjKvBb MÜnxb| A¨vjKvBbmg~n 

cvwb‡Z mvgvb¨ ª̀ve¨ wKšÍy •Re `ªve‡K AZ¨šÍ `ªeYxq| 

D‡jøL¨ †h, weï× B_vBb wgwó MÜwewkó Ges Zij B_vBb we‡ùviK wn‡m‡e e¨envi Kiv nq| A¨vjwK‡bi g‡Zv 

A¨vjKvBbmg~‡ni AvYweK IRb I Kve©b msL¨v e„w×i mv‡_ mv‡_ G‡`i †f․Z Ae¯ v M¨vm  Zij  KwVb, GB 

µgvbymv‡i n‡q _v‡K| Avevi AvYweK IRb e„w×i mv‡_ mv‡_ AvjKvBbmg~‡ni MjbvsK, ùzUbvsK, NbZ¡ I Av‡cwÿK 

¸iyZ¡ e„w× cvq|  

A¨vjKvB‡bi ivmvqwbK ag© (Chemical Properties of Alkyne) : A¨vjKvBb AYy‡Z Kve©b Kve©b wÎ-eÜb 

we`¨gvb Ges G‡`i ỳwU   eÜb Ges GKwU  eÜb| Giv A¨vjwK‡bi †P‡qI †ewk kw³kvjx| A¨vjKvB‡b PviwU   

B‡jKUªb A_©vr `ywU   eÜb _vKvi Kvi‡Y AwZ mn‡RB Pvi-PviwU GK‡hvRx g~jK ev cigvYyi mv‡_ hy³ n‡q kw³kvjx 

m¤c„³ †h․M m„wó K‡i|  

 

 

Am¤c„³ 

]CC[]CC[]CC[   

Am¤c„³ m¤c„³ 

22 )OH(CaHCCHOH 
C

C
Ca

KX2OH2RCCR)alc(KOH2RCCR 2 
I

H
I

X

X
I

H
I A¨vjKvBb 

I
H

I
Cl

Cl
I

OH2KCl2CHCCCH)alc(KOH2CHCCCH 23333 

weDUvBb-2 H
I

2,2WvB‡K¬v‡iv weD‡Ub (wfwmbvj) 
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myZivs A¨vjKvB‡bi cÖvq ivmvqwbK wewµqv CC   eÜbxi Dci wbf©ikxj| A¨vjKvBbmg~n wb¤œiƒc cuvP ai‡bi wewµqv 

cÖ`k©b K‡i| †hgb 

  1| hyZ ev ms‡hvRb wewµqv (Addition reaction)  

  2| RviY wewµqv (Oxidation reaction) 

  3| `nb wewµqv (Combustion reaction)  

  4| cÖwZ  ̄vcb wewµqv (Substitution reaction)   

  5| cwjgviKiY wewµqv (Polymerization) 

 1| hyZ ms‡hvRb wewµqv : A¨vjwK‡bi g‡Zv A¨vjKvB‡bi •ewkó¨g~jK wewµqv n‡jv ms‡hvRb wewµqv| †Kbbv 

A¨vjKvBb¸‡jv AmsL¨ weKvi‡Ki mv‡_ ms‡hvRb wewµqvq AskMÖnY K‡i| †hgb 

(K) nvB‡Wªv‡Rb ms‡hvRb ev nvB‡WªvwR‡bkb : Dchy³ Pvc Ges ZvcgvÎvq, Ni  ev Pt  ev Pd  cÖfve‡Ki 

Dcw¯ wZ‡Z A¨vjKvB‡bi mv‡_ nvB‡Wªv‡Rb ỳBav‡c wewµqv K‡i| cÖ_g av‡c GK AYy nvB‡Wªv‡Rb hy³ n‡q A¨vjwKb 

Ges cieZ©x av‡c Av‡iK AYy nvB‡Wªv‡Rb hy³ n‡q A¨vj‡Kb Drcbœ nq| 

 

D`vniY n‡jv :  

 

 (L) n¨v‡jv‡Rb ms‡hvRb ev n¨v‡jvwR‡bkb : wbw®…q ª̀ve‡K A¨vjKvB‡bi mv‡_ n¨v‡jv‡Rb wewµqv K‡i cÖ_‡g 

1,2WvBn¨v‡jv A¨vjwKb Ges c‡i 1,1,2,2†UUªvn¨v‡jv A¨vj‡Kb Drcbœ K‡i| †hgb 

 

 

 (M) n¨v‡jv‡Rb GwmW  ms‡hvRb : gviwKDwiK je‡Yi Dcw¯ wZ‡Z n¨v‡jv‡Rb GwmW  )HX( A¨vjKvB‡bi mv‡_ 

`yav‡c wewµqv K‡i| cÖ_g av‡c A¨vjwKbvBj n¨vjvBW I c‡i A¨vjKvBj n¨vjvBW Drcbœ K‡i| GB wewµqvwU 

gvK©wbKf m~Îvbyhvqx msMwVZ n‡q _v‡K|  

333
C300200

Ni

23 CHCHCHHCHCCH
o




†cÖvcvBb †cÖv‡cb 
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(O) cvwb ms‡hvRb ev nvB‡Wªkb : 60C ZvcgvÎvq gviwKDwiK jeY †hgbÑ 4HgSO 1% I 20% 42SOH Gi 

Dcw¯ wZ‡Z A¨vjKvBb cvwbi mv‡_ wewµqv K‡i cÖ_‡g ÿY¯ vqx Bbj Ges cieZ©x‡Z A¨vjwWnvBW ev wK‡Uvb Drcbœ K‡i| 

 

(P) nvB‡Wªv‡Rb mvqvbvBW ms‡hvRb : 2)CN(Ba Gi Dcw¯ wZ‡Z nvB‡Wªv‡Rb mvqvbvBW A¨vjKvB‡bi mv‡_ wewµqv K‡i 

mvqvbvBW †h․M Drcbœ K‡i| †hgb : 

 

A¨vjKvB‡bi mbv³Kvix wewµqv : †h‡nZz A¨vjKvBb GKwU Am¤ú„³ nvB‡WªvKve©b| myZivs †eªvwgb `ªeY cixÿv I †eqvi 

cixÿvi mvnv‡h¨ Am¤ú„³vi cixÿv Kivi ci wb‡Pi cixÿv¸‡jv Ki‡j A¨vjKvB‡bi Dcw¯ wZ wbwðZ Kiv hvq|  

     (1) B_vBb I A¨vjKvBb-1 Gi m‡½ avZe †mvwWqv‡gi wewµqvq nvB‡Wªv‡Rb Drcbœ nq| (B_vB‡bi A¤øa‡g©i cixÿv) 

  

 (2) B_vBb I A¨vjKvBb-1 Gi mv‡_ A¨v‡gvwbqv hy³ wKDcÖvm †K¬vivBW ev wmjfvi bvB‡Uª‡Ui wewµqv K‡i 

h_vµ‡g Kcvi B_vBbvBW Gi jvj Aat‡ÿc Ges wmjfvi B_vBbvBW Gi mv`v Aat‡ÿc Drcbœ nq| 

  

 

 

2HNaCCNaNaHCCH 

†mvwWqvg B_vBbvBW 

Kcvi B_vBbvBW (jvj Aat‡¶c)  

3423 NH2ClNH2CuCCCuCl)NH(Cu2HCCH 

wmjfvi B_vBbvBW (mv`v  Aat‡¶c) 

334323 NH2NONH2AgCCAgNO)NH(Ag2HCCH 
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10.3 †c‡Uªvwjqvg I Gi Dcv`vbmg~n Ges G‡`i e¨envi 

eû jÿ eQi a‡i cÖvK…wZK cwieZ©‡bi Øviv GKwU •Re c`v†_©i wgkÖY Õ‡c‡UªvwjqvgÓ Drcbœ n‡q‡Q hv c„w_ex c„‡ôi wb‡P 

wkjv ¯Í‡ii g‡a¨ AÁvZ cwigv‡Y gRy` Av‡Q| †c‡Uªvwjqvg Avwe®‥v‡ii ci Zv D‡Ëvjb K‡i gvbyl Zvi nvRvi cÖ‡qvR‡b 

wewfbœ R¡vjvwbiƒ‡c †c‡Uªvwjqvg‡K e¨envi K‡i P‡j‡Q|  †h‡nZz GwU nvRvi iK‡gi †h․M wb‡q MwVZ †m‡nZz G welqwU 

cÖgvwYZ n‡q‡Q †h, Avgv‡`i cwieZ©bkxj Pvwn`v †gUv‡Z G mKj  †h․M e¨eüZ nq Ges Zv cÖ`v‡b †c‡Uªvwjqvg mÿg| 

wewfbœ cÖKv‡ii cÖwµqvKiY c×wZ AbymiY K‡i n‡iK iK‡gi dz‡qj Drcv`b Kiv m¤¢e n‡q‡Q| G c×wZ‡K widvBwbs 

(refining) e‡j| †c‡Uªvwjqvg‡K ivmvqwbK cwieZ©‡bi gva¨‡g bvbv ai‡bi ivmvqwbK c`v‡_© cwiYZ Kiv hvq| G‡`i 

†c‡Uªv‡KwgK¨vj e‡j| GLv‡b Aweï× †c‡Uªvwjqvg n‡Z Kxiƒ‡c e¨envi‡hvM¨ R¡vjvwb cvIqv hvq Zv Av‡jvwPZ n‡jv|  

(K) †c‡Uªvwjqv‡gi msÁv : j¨vwUb fvlvq †c‡Uªvwjqv‡gi A_© Òcv_y‡i •ZjÓ (j¨vwUb Petra A_© Òcv_y‡iÓ Ges 

Oleum A_© •Zj)| †cUªvwjqvg f‚-c„‡ôi Mfx‡i cÖvK…wZK Ae  ̄vq Ae  ̄vb K‡i| GwU `vn¨ Ges AwZ mv›`ª Zij| 

G‡Z c¨vivwdb, mvB‡K¬vA¨vj‡Kb, A¨v‡iv‡gwUK nvB‡WªvKve©b, mvjdvi †h․M †hgb nvB‡Wªv‡Rb mvjdvBW 

bvB‡Uªv‡Rb †h․M †hgb wcwiwWb, KzB‡bvwjb cÖf…wZ _v‡K|  

Z‡e A‡b‡K aviYv K‡ib †c‡Uªvwjqv‡gi DrcwË Dw™¢`RMZ †_‡K, Avevi †KD †KD g‡b K‡i †cUªvwjqv‡gi DrcwË 

cÖvwY I Dw™¢`RMZ Df‡qB| f‚-c„‡ô cÖejPv‡c Ges f‚-c„‡ô cÖPÐ DËv‡ci ms®ú‡k© Ges wewfbœ RxevYy wµqvq Giv 

GK cÖKvi AvVv‡jv †Z‡j cwiYZ n‡q gvwUi wb‡P mwÂZ _v‡K| GB AvVv‡jv †Zj‡KB ejv nq †c‡Uªvwjqvg|  

(L) †c‡Uªvwjqv‡gi Drm : gvwUi Zjvq †c‡Uªvwjqvg ev LwbR †Zj m„wói m¤¢ve¨ ZË¡ n‡jv- mvgyw`ªK •Re c`v‡_©i 

evqyi Abycw¯ wZ‡Z e¨vK‡Uwiqvi wµqvRwbZ we‡qvRb| LwbR †Z‡ji m‡½ me©Î jeY cvwb cvIqvi Rb¨ mvgyw`ªK 

Rxe g~jZ wZwg Ges mxj gv‡Qi †Zj Ges Pwe© †c‡Uªvwjqv‡gi g~j Drm wnmv‡e cwiMwYZ| Aci ZË¡vbyhvqx 

†c‡U ªvwjqvg‡K †h-†Kvb •Re c`v‡_©i AbyNUKxq we‡qvRb (catalytic decomposition) D™¢~Z c`v_© ejv nq| 

(M) †c‡Uªvwjqv‡gi mshyw³ :  †c‡Uªvwjqvg ¯^í cwigvY bvB‡Uªv‡Rb, Aw·‡Rb Ges mvjdviwewkó  •iwLK ev kvLvwqZ 

ev  e„ËvKvi c¨vivwdb Ges A¨v‡iv‡gwUK nvB‡WªvKve©‡bi GKwU RwUj wgkªY| †c‡Uªvwjqv‡gi we‡køl‡Yi djvdj 

wb¤œiƒc- 

%40,S,N,O

%;1411H

%;8783C







 

 e„ËvKvi c¨vivwdb‡K †c‡Uªvwjqvg wk‡í b¨vd_vwjb e‡j| e ‧̄Z †c‡Uªvwjqvg‡K nvRvi nvRvi •Re †h․‡Mi Drm 

ejv †h‡Z cv‡i| m¤cÖwZ †c‡Uªvwjqvg †_‡K e¨vK‡Uwiqvi wµqvq GgbwK Lv`¨e ‧̄ †cÖvwUb ms‡k øl‡Yi cÖ‡Póv mdj 

n‡q‡Q| ¯̂vfvweKfv‡e †c‡Uªvwjqvg `yÕfv‡M wef³ nq| h_v : 

 1| cÖvK…wZK M¨vm Ges  

 2| Acwiï× †Zj|  

G Acwiï× †Zj‡K  µgea©gvb ùzUbv¼ Abyhvqx  AvswkK (Fractional distillation) cvZb Ges cwi‡kvab 

mv‡c‡ÿ wewfbœ †c‡UªvwjqvgRvZ c`v_© cvIqv hvq| 
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†c‡Uªvwjqv‡gi D‡Ëvjb I we‡kvab (Purification of petroleum) 

1| †c‡Uªvwjqv‡gi D‡Ëvjb : gvwUi Zjvq mwÂZ †Z‡ji wb‡gœ evjy ¯Íi ch©šÍ Mnei Lbb K‡i GKwU †j․n bj Pvjbv Kiv 

nq| G b‡ji gva¨‡g bvB‡UªvwMømvwib ¸wj Qyu‡o Zj †`‡k MZ© Lyu‡o hš¿PvwjZ cv‡¤úi mvnv‡h¨ †Zj gvwUi Dcwifv‡M 

D‡ËvwjZ nq| Acwi‡kvwaZ †c‡Uªvwjqvg eY©nxb †_‡K Nb Kv‡jv e‡Y©i n‡Z cv‡i| Gi mv› ª̀ZvI wewfbœ n‡Z cv‡i| 

 

 

 

 

 

 

 

  

 

 

 

 

 

2| †c‡Uªvwjqv‡gi we‡kvab : cÖ_‡g evwj, gvwU I cvwbm‡gZ Acwiï× †c‡Uªvwjqvg‡K w÷g KzÛjxwewkó  wb¤œvsk 

†KvbvKvi †j․ncv‡Î cÖ‡ek Kwi‡q DËß Kiv nq| d‡j Bgvjmb †f‡O ỳÕwU Z‡j wef³ nq Ges M¨vm GKwU cvBc 

jvB‡bi gva¨‡g wbM©Z nq| M¨v‡mi GKwU Ask R¡vjvwb wn‡m‡e e¨eüZ nq Ges Aci Ask ZijvwqZ Kiv nq| ỳÕwU 

Z‡ji DcwiZj †_‡K †Zj cvIqv hvq hv AvswkK cvZb cÖwµqvi gva¨‡g wewfbœ e¨envi †hvM¨ cY¨ Drcv`b K‡i| 

cÖ‡qvR‡b fvObmn cvZb cÖwµqv msNwUZ Kiv nq| d‡j †c‡Uªvj Drcbœ nq| wb¤œ ùzUbv¼wewkó nvB‡WªvKve©b¸‡jv‡K ev` 

w`‡j Acwiï× †Z‡ji cvZb D™¢~Z g~j PviwU Ask cvIqv hvq|  

 1| †c‡Uªvj (M¨v‡mvwjb); 

 2| †K‡ivwmb (c¨vivwdb †Zj); 

 3| M¨vm A‡qj (fvix †Zj); 

 4| wcw”QjKvix †Zj|   

wPÎ 10.1 : f~-M‡f© LwbR  •Zj  I M¨v‡mi Ae  ̄vb| 
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 Ae‡kl‡K AvswkK cvZb Ki‡j evqy k~b¨ cvZb Ki‡j nvjKv, ga¨g I fvix wcw”QjKvix †Zj, c¨vivwdb †gvg Ges 

A¨vmdvë weUz‡gb cvIqv hvq| PviwU g~j Ask‡K cybivq AswkK cvZb cÖwµqvq cÖ‡qvR‡b wef³ Kiv nq Ges D‡Ïk¨ 

Abyhvqx AskvwqZ Kiv nq| †hgb 

mviwY 10.3 : †c‡Uªvwjqv‡gi AvswkK cvZ‡bi d‡j cÖvß e¨envi Dc‡hvMx wewfbœ c`v_©mg~n| 

cvwZZ As‡ki bvg cvZb ZvcgvÎv 

ùzUbvsK (0 C)  

C-cigvYyi msL¨v cÖ‡qvM 

1| cÖvK…wZK M¨vm  C20  54 CC   R¡vjvwb M¨vm wnmv‡e 

2| M¨v‡mvwjb ev †c‡Uªvj C20030   115 CC   `ªveK 

K) †c‡Uªvwjqvg B_vi C7030        65 CC 
 

`ªveK wnmv‡e Ges Mig †kvlK †a․Z 

Kivi Rb¨| 

L) †ebRvBb C9070   

 

76 CC    

`ªveK wnm‡e 

M) wj‡MÖvBb C12080   86 CC   

3| †K‡ivwmb C300200   1611 CC   R¡vjvwb wnmv‡e (†÷vf Ges †RU BwÄ‡b) 

4| wW‡Rj C400300   1813 CC   R¡vjvwb wnmv‡e 

5| Ae‡kl Zij C400 Gi Dc‡i >C16
 

    wcw”QjKvix c`v_© wn‡m‡e 

  K)  jyweª‡KwUs †Zj H 2016 CC 
 

    cÖmvab cÖ¯‧wZ‡Z  

  L) f¨v‡mwjb H 2218 CC 
 

    †gvgevwZ •Zwi‡Z 

  M) c¨vivwdb †Zj H 3020 CC 
 

    †ZjRvZ c`v‡_©i (wbwUs,KvwUs 

A‡qj) cÖ¯‧wZ‡Z wfwË A‡qj wn‡m‡e 

6| Ae‡kl : weUz‡gb C400 Gi Dc‡i 
4030 CC   iv Í̄v •Zwi‡Z Ges iÄK c`v_© •Zwi‡Z 

cÖvK…wZK M¨vm I Gi h_vh_ e¨envi ( Natural gas and its uses) 

R¡vjvwb (Fuels) : mf¨Zvi cÖ_g †mvcvb n‡jv gvby‡li Av¸b R¡vj‡Z †kLv| G Av¸b gvbyl‡K cÖ_‡g †`q AÜKv‡i 

Av‡jv  †mB Av‡jv n‡q I‡V Áv‡bi Av‡jv| Zv‡ZB gvby‡li c_Pjv, mf¨Zvi AMÖMwZ| G Av¸b n‡jv kw³i cÖZxK 

Ges Drm n‡jv R¡vjvwb| AvR Z…Zxq mnmªv‡ãi m~Pbvq Rbwe‡ùvi‡Yi hy‡M gvby‡li •`bw›`b cÖ‡qvRb †gUv‡Z PvB wecyj 

kw³| weÁvb I cÖhyw³ wngwmg Lv‡”Q GB kw³i ms¯ vb Ki‡Z | Zvi m‡½ Av‡Q cwi‡ek ~̀l‡Yi mgm¨v| 

Zvc kw³ cvIqv hvq Ggb †h †Kv‡bv ai‡bi Drm‡K R¡vjvwb wn‡m‡e aiv hvq| R¡vjvwb n‡jv GK ai‡bi ivmvqwbK †h․M 

hv Ggb ai‡bi kw³ Drcbœ K‡i GB kw³ e¨envi K‡i Zvc ÿg‡Zvv AR©b Kiv hvq| †h mKj ivmvqwbK c`v_© KZ…©K 

Drcbœ kw³ hv Drcbœ K‡i|  

†h mKj c`v_© †_‡K wbqwš¿Z ivmvqwbK wewµqv ev wbDwK¬qvi wewµqv Øviv cÖPzi cwigv‡Y Zvckw³ Drcvw`Z nq Zv‡`i 

R¡vjvwb (Fuels) e‡j| Zvckw³i Drm n‡jv R¡vjvwb| 

`nbKv‡j Drcbœ †jW A·vBW BwÄ‡bi ÿwZ K‡i- Z‡e Bw_wjb †eªvgvBW †gkv‡bv _vK‡j †jW A·vBW DØvqx †jW 

†eªvgvB‡W cwiYZ nq Ges wbM©gb c_ w`‡q wbM©Z M¨v‡mi m‡½ †ewi‡q hvq e‡j BwÄ‡bi ÿwZi cwigvY K‡g hvq| 

cÖvK…wZK M¨vm (Natural gas) : f~c„ô †_‡K wb‡P wewfbœ MfxiZvq wkjv Í̄‡ii g‡a¨ mwÂZ LwbR †c‡Uªvwjqvg †Z‡ji 

Dcwifv‡M A_ev c„_Kfv‡e f~M‡f© D”P Pv‡c wewfbœ M¨vmxq nvB‡WªvKve©‡bi †h wgkªY cvIqv hvq Zv‡K cÖvK…wZK M¨vm e‡j| 

evsjv‡`kmn we‡k¦i eû †`‡k cÖvK…wZK M¨v‡mi gRy` Avwe®‥…Z n‡q‡Q| GwU GKwU ¸iæZ¡c~Y© R¡vjvwb m¤ú`|  
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AwZ cÖvPxbKvj †_‡KB gvbyl `nbkxj cÖvK…wZK M¨v‡mi mv‡_ cwiwPZ| cÖvK…wZK M¨vm n‡jv Kg AvYweK fiwewkó 

mnR`vn¨ nvB‡WªvKve©b M¨vm wgkªY hv †c‡Uªvwjqv‡gi mv‡_ ev c„_Kfv‡e f‚-c„‡ôi Af¨šÍ‡i Ae¯ vb K‡i| f~-c„‡ôi 

Af¨šÍ‡i Ae¯ vbiZ †h cÖvK…wZK M¨v‡m ïay wg‡_b Ges B‡_b nvB‡WªvKve©b _v‡K Zv‡`i ï®‥ cÖvK…wZK M¨vm e‡j|  

†h cÖvK…wZK M¨v‡m wg‡_b, B‡_b QvovI †cÖv‡cb, weD‡Ub, †c‡›Ub, †n‡·b nvB‡WªvKve©b _v‡K Zv‡K wm³ cÖvK…wZK M¨vmI 

e‡j| wm³ cÖvK…wZK M¨v‡m wg‡_b %85 , B‡_b %10 , †cÖv‡cb %3 , weD‡Ub %1  _v‡K| GQvovI cÖvK…wZK M¨v‡m 

AvB‡mv-weD‡Ub, AvB‡mv †c‡›Ub BZ¨vw`I cvIqv hvq| 

cÖvK…wZK M¨v‡mi mvaviY Dcv`vbmg~n : Avgiv  Rvwb, cÖvK…wZK M¨vm wb¤œiƒc `yB ai‡bi n‡Z cv‡i- ï®‥ cÖvK…wZK M¨vm 

I wm³ cÖvK…wZK M¨vm| wb‡P Dfq ai‡bi cÖvK…wZK M¨v‡mi mvaviY Dcv`vbmg~n †`Iqv n‡jv :  

 

ï®‥ cÖvK…wZK M¨v‡mi mvaviY Dcv`vbmg~n 

†h․‡Mi bvg I ms‡KZ kZKiv cwigvY 

1| wg‡_b )CH( 4
 %99%96   

2| B‡_b )CHCH( 33   %7.21.0   

3| †cÖv‡cb )CHCHCH( 323   %5.001.0   

4| weD‡Ub, †c‡›Ub BZ¨vw` D”PZi nvB‡WªvKve©b %5.11.0   

5| bvB‡Uªv‡Rb )N( 2
 %7.01.0   

 

wm³ cÖvK…wZK M¨v‡mi mvaviY Dcv`vbmg~n  
 

1| wg‡_b )CH( 4
 %6.99%96   

2| B‡_b )CHCH( 33   %7.208.0   

3| †cÖv‡cb )CHCHCH( 323   %5.001.0   

4| weD‡Ub, †c‡›Ub BZ¨vw` D”PZi nvB‡WªvKve©b %5.11.0   

5| bvB‡Uªv‡Rb )N( 2
 %7.002.0   

6| Kve©b WvB-A·vBW )CO( 2
 %8.004.0   

7| nvB‡Wªv‡Rb mvjdvBW )SH( 2
 0.0  

8| •Re mvjdvi %3.008.0   

cÖvK…wZK M¨v‡mi we‡kvab (Purification of natural gases) : Drm n‡Z AvnwiZ cÖvK…wZK M¨v‡m 

†fRvj `ªe¨iƒ‡c cvwb, nvB‡Wªv‡Rb mvjdvBW Ges Ab¨vb¨ mvjdvBW we`¨gvb _v‡K| Giƒc  †fRvj `ª‡e¨i 

Dcw¯ wZ‡Z cÖvK…wZK M¨vm Zxeª MÜhy³ n‡q _v‡K Ges GgZve¯ vq Giƒc cÖvK …wZK M¨vm‡K mÂvjb ev †cÖiY 

jvB‡b ÿq m„wó K‡i| ZvQvov mvjdvihy³ cÖvK…wZK M¨vm †cvov‡j mvjdvi WvB-A·vBW Drcbœ nq hv GwmW 

e„wó m„wó K‡i| G Kvi‡YB cÖvK„wZK M¨vm‡K we‡kvab Kiv cÖ‡qvRb| cÖvK…wZK M¨v‡mi we‡kva‡bi Rb¨  wb¤œiƒc 

cÖwµqv¸‡jv Abym„Z nq|  

  (i) cvwb AcmviY c×wZ : wb¤œiƒc PviwU c×wZ Aej¤̂b K‡i cÖvK…wZK M¨vm n‡Z cvwb AcmviY Kiv nq|  

 (K) †clY c×wZ (Compression process) : G c×wZ‡Z kxZjxKiY cÖwµqvq Rjxqev‡®úi Nbxfeb 

NwU‡q cÖvK…wZK M¨vm n‡Z cvwb AcmviY Kiv nq| 
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 (L) wbiæ`b c×wZ (Dehydration process) : wewfbœ wbiæ`K c`v‡_©i mvnv‡h¨ G c×wZ‡Z cÖvK…wZK M¨vm 

n‡Z cvwb AcmviY Kiv nq| G c×wZ‡Z cÖvK…wZK M¨vm‡K ï®‥ A¨vjywgbv ev wmwjKv †Rj ev Nb mvjwdDwiK GwmW 

c~Y© ï®‥KviK Í̄‡¤¢ Pvjbv Ki‡j cÖvK…wZK M¨vm cvwbgy³ A_©vr ï®‥ nq|  

 (M)  wngvqb c×wZ (Refrigeration process) : G c×wZ wngvqb P‡µ m¤úbœ nq| wngvqb P‡µ 

wngvwqZ K‡q‡ji ga¨ w`‡q A‡kvwaZ cÖvK…wZK M¨vm‡K Pvjbv Ki‡j M¨vm cvwbgy³ nq| 

 (N) cwi‡kvlY c×wZ (Adsorption process) : wewfbœ cwi‡kvlK c`v_© Øviv G c×wZ m¤úbœ Kiv nq| 

G‡ÿ‡Î mwµwqZ Kve©b, `vbv`vi KwVb c`v_© Zij †Rj cwi‡kvlK wn‡m‡e e¨eüZ nq| 

G c×wZ‡Z cwi‡kvlK c`v_© c~Y© Í̄‡¤¢i ga¨ w`‡q A‡kvwaZ cÖvK…wZK M¨vm‡K Pvjbv Ki‡j cvwb †kvlK c`v_© Øviv 

Awa‡kvwlZ nq Ges cÖvK…wZK M¨vm cvwbgy³ nq|  

(ii) nvB‡Wªv‡Rb mvjdvBW I Ab¨vb¨ mvjdvBW AcmviY : wb¤œiƒc ỳwU c×wZ cÖ‡qvM K‡i cÖvK…wZK M¨vm n‡Z 

nvB‡Wªv‡Rb mvjdvBW I Ab¨vb¨ mvjdvBW AcmviY Kiv nq|  

 1| ï®‥ c×wZ (Dry process) : G c×wZ‡Z Ggb K‡qKwU Í̄‡¤¢i wmwiR e¨envi †h¸‡jv Avqib A·vBW 

fwZ© _v‡K| G Í̄‡¤¢i wmwi‡Ri ga¨ w`‡q cÖvK…wZK M¨vm‡K Pvjbv Ki‡j M¨vm  ̄ nvB‡Wªv‡Rb mvjdvBW Avqib 

A·vB‡Wi mv‡_ wewµqv K‡i Avqib mvjdvBW MVb K‡i| †hgb:  

OH)3x(SFeSH3OxH.OF 2322232   

AZtci G Avqib mvjdvBW Aw·‡Rb I M¨v‡m we`¨gvb cvwbi mv‡_ wewµqv K‡i Avqib A·vB‡W cwiYZ nq| 

†hgbt S6OxH.OFe2OHxO3SFe2 2322232   

Gfv‡eB ï®‥ c×wZ‡Z cÖvK…wZK M¨vm n‡Z nvB‡Wªv‡Rb mvjdvBW ~̀i Kiv nq|  

2| wm³ ev Av`ª© c×wZ (Wet process) : wb‡gœ wm³ ev Av`ª© c×wZ‡Z cÖvK…wZK M¨vm n‡Z nvB‡Wªv‡Rb 

mvjdvBW I Ab¨vb¨ mvjdvBW AcmviY m¤ú‡K© Av‡jvPbv Kiv n‡jv  

 (K) Acybiærcv`b cÖwµqv : G cÖwµqvq cÖvK…wZK M¨v‡mi mv‡_ †mvwWqvg nvBWª·vBW †hvM Ki‡j †mvwWqvg 

nvB‡Wªv·vBW nvB‡Wªv‡Rb mvjdvB‡Wi mv‡_ wewµqv K‡i nvB‡Wªv‡Rb mvjdvBW AcmviY K‡i| †hgb 

OH2SNaSH3NaOH2 222   

 (L) Ac ybiƒ×vix  cybiƒrcv`b  cÖwµqv ev wm‡evW© c×wZ : G cÖwµqvq cÖ_‡g 32CONa%5.33  †mvwWqvg 

Kve©‡bU ª̀e‡Yi g‡a¨ w`‡q cÖvK…wZK M¨vm‡K Pvjbv Kiv nq| d‡j †mvwWqvg Kve©‡bU M¨vmw¯ Z nvB‡Wªv‡Rb 

mvjdvBW, Kve©b WvB-A·vBW Ges nvB‡Wªv‡Rb mvqvbvB‡Wi mv‡_ wewµqv K‡i †mvwWqvg evBKve©‡bU Drcbœ K‡i 

Ges †m mv‡_ mvjdvBW, Kve©b WvB-A·vBW Ges nvB‡Wªv‡Rb mvqvbvBW AcmvwiZ nq| †hgb 

NaCNNaHCOHCNCONa

NaHCO2OHCOCONa

NaHSNaHCOSHCONa

332

32232

3232






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 AZtci NaHS I 3NaHCO  ci¯úi wewµqv K‡i †mvwWqvg Kve©‡bU cybtDrcvw`Z nq| G wewµqv 

A¨vKwUdvqvi Kjv‡g m¤úbœ Kiv nq|  

SHCONaNaHCONaHS 2323   

 (M) nvB‡Wªv‡Rb mvjdvBW cybiƒ×vix  cybiƒrcv`b cÖwµqv ev wbe©vZ Kve©‡bkb c×wZ : G cÖwµqv‡Z cÖ_‡g 

32CONa%5.33  †mvwWqvg Kve©‡bU ª̀e‡Yi g‡a¨ w`‡q cÖvK…wZK M¨vm‡K Pvjbv Kiv nq| d‡j †mvwWqvg 

Kve©‡bU M¨vmw¯ Z nvB‡Wªv‡Rb mvjdvBW, Kve©b WvB-A·vBW Ges nvB‡Wªv‡Rb mvqvbvB‡Wi mv‡_ wewµqv K‡i 

†mvwWqvg evBKve©‡bU Drcbœ K‡i Ges GKB  mv‡_ mvjdvBW, Kve©b WvB-A·vBW Ges nvB‡Wªv‡Rb mvqvbvBW 

AcmvwiZ nq|  

NaCNNaHCOHCNCONa

NaHCO2OHCOCONa

NaHSNaHCOSHCONa

332

32232

3232







 

 AZtci NaHS I 3NaHCO  ci¯úi wewµqv  K‡i †mvwWqvg Kve©‡bU cybtDrcvw`Z nq|  

SHCONaNaHCONaHS 2323   

 G wewµqv A¨vKwUdvqvi ga¨ w`‡q evqyk~b¨ Ae¯ vq cvwb ev®ú‡K cÖevwnZ K‡i nvB‡Wªv‡Rb mvjdvBW M¨vm 

Kjv‡gi Ici †_‡K Avjv`v Kiv nq| 

 (N) mvjdvi cybiƒ×vix  cybiƒrcv`b cÖwµqv ev _vBj· c×wZ : G  c×wZ‡Z wb‡¤œv³ wewµqv Abymv‡i 

nvB‡Wªv‡Rb mvjdvBW ~̀ixf~Z nq|  

OH2S3SOSH2

OH2S2OSH2

222

222




 

cÖvK…wZK M¨v‡mi e¨envi (Applications of Natural gas) : Kqjvi b¨vq cÖvK…wZK M¨v‡mi g‡a¨ kw³ 

ÔÔivmvqwbK kw³ÕÕ iƒ‡c mwÂZ _v‡K| cÖvK…wZK M¨v‡mi `n‡bi d‡j Gi ivmvqwbK kw³ Zvckw³‡Z iƒcvšÍwiZ nq hv 

ciewZ©‡Z we` ÿr kw³‡Z iƒcvšÍwiZ nq|  Kqjvi b¨vq cÖvK…wZK M¨v‡miI Zvc kw³ Drcv`b ÿgZv Av‡Q e‡jB G‡K 

kw³i Drm wn‡m‡e e¨envi Kiv nq| 

 wb‡gœ cÖvK…wZK M¨v‡mi K‡qKwU ¸iæZ¡c~Y© cÖ‡qvM †`Lv‡bv n‡jv :  

 1| bvbv ai‡bi wk‡í †hgb †j․n, B¯úvZ wkí, wm‡g›U wkí cÖf„wZ‡Z kw³i Drm wn‡m‡e cÖvK…wZK M¨vm 

e¨eüZ nq|    

 2| Ni Mig ivL‡Z, iv Í̄vNv‡Ui evwZ R¡vjv‡Z, M‡elYvMv‡i, ivbœvi  Kv‡R R¡vjvwb wn‡m‡e M¨vm e¨eüZ nq|  

 3| •Zj †kvabvMv‡i R¡vjvwb wn‡m‡e M¨vm e¨envi Kiv nq|  

 4| cÖvK…wZK M¨v‡m †ewk Zvc Drcbœ Kivq R¡vjvwb wnm‡e we ỳ¨r kw³ Drcv`‡bi Drm wn‡m‡e cÖvK…wZK M¨vm 

e¨envi Kiv nq|  
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10.4 A¨vj‡Kvnj (Alcohols) 

mvaviYZ m¤c„³ ev Am¤c„³ A¨vwj‡dwUK nvB‡WªvKve©b n‡Z GK ev GKvwaK nvB‡Wªv‡Rb cigvYy GK ev GKvwaK 

nvB‡Wªvw·j g ~jK )OH( Øviv cÖwZ  ̄vwcZ n‡q †h †h․M Drcbœ K‡i, Zv‡`i‡K A¨vj‡Kvnj (Alcohol) e‡j| A_ev †h 

mKj A¨vwj‡dwUK nvB‡WªvKve©‡bi m¤c„³ ev Am¤c„³ Kve©b wkK‡j GK ev GKvwaK nvB‡Wªvw·j g~jK )OH(  mivmwi 

hy³ _v‡K, Zv‡`i A¨vj‡Kvnj e‡j| †hgbÑ B_vbj (CH3CH2OH), †ebRvBj A¨vj‡Kvnj (C6H5CH2OH), 

A¨vj‡Kvn‡ji  †kÖwYwefvM (Classification of Alcohols) : A¨vj‡Kvn‡ji  †kÖwYwefvM D`vniYmn wb‡¤œi QK 

AvKv‡i †`Lv‡bv n‡jv : 

                                                                 A¨vj‡Kvnj 

 

 

 

 

 

 

 

 

 

 

 

 

A¨vj‡Kvn‡ji IUPAC bvgKiY (Nomenclature of Alcohols) : wb‡gœ K‡qKwU A¨vj‡Kvn‡ji  IUPAC 

bvgKiY †`Iqv n‡jv  

 

 

 

 

 

 

PvwµK m¤c„³ A¨vj‡Kvnj 

(mvB‡K¬v‡n·vbj) 

 

m¤c„³ A¨vj‡Kvnj 

(B_vBj A¨vj‡Kvnj 

) 

 

Am¤c„³ A¨vj‡Kvnj 

(wfbvBj A¨vj‡Kvnj) 

 

PvwµK Am¤c„³ A¨vj‡Kvnj 

(mvB‡K¬v‡nw·bj) 

 

g‡bvnvBwWªK A¨vj‡Kvnj 

 ( †cÖvcvBj A¨vj‡Kvnj) 

UªvBnvBwWªK A¨vj‡Kvnj 

( wMømvij) 

WvBnvBwWªKA¨vj‡Kvnj 

(Bw_wjb MøvBKj) 

cwjnvBwWªK A¨vj‡Kvnj 

(mwe©Uj) 

cÖvBgvix ev 1 A¨vj‡Kvnj 

( †c›Uvbj) 

 

†m‡KÛvix ev 2 A¨vj‡Kvnj 

( AvB‡mv‡cÖvcvBj A¨vj‡Kvnj) 

 

 

Uviwmqvix ev 3 A¨vj‡Kvnj 

(UvU© weDUvBj A¨vj‡Kvnj) 

 

A¨vwj‡dwUK 

A¨vj‡Kvnj 

(B_vBj A¨vj‡Kvnj) 

A¨v‡iv‡gwUK A¨vj‡Kvnj 

(†ebRvBj A¨vj‡Kvnj) 
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A¨vj‡Kvn‡ji cÖ ‧̄wZ (Preparation of Alcohols) 

1| A¨vjKvBj n¨vjvBW n‡Z : A¨vjKvBj n¨vjvB‡Wi mv‡_ NaOH  ev KOH  Gi Rjxq `ªeY wgwk‡q dzUv‡j 

A¨vjKvBj n¨vjvB‡Wi Av`ª©we‡kølY N‡U, d‡j A¨vj‡Kvnj Drcbœ nq|  

 

G wewµqvq A¨vjKvBj n¨vjvB‡Wi nvB‡Wªv‡Rb cigvYy, nvB‡Wªvw·j MÖæc Øviv cÖwZ  ̄vwcZ nq| D‡jøL¨ †h, GB wewµqvq 

NaOH ev KOH Gi Rjxq ª̀e‡Yi cwie‡Z© NaOH ev KOH Gi A¨vj‡Kvnjxq ª̀e‡Yi `¦viv wewµqv NUv‡j 

A¨vj‡Kvnj Drcbœ bv n‡q A¨vjwKb Drcbœ nq| 

2| A¨vjwKb n‡Z A¨vjwK‡bi mv‡_ mvjwdDwiK Gwm‡Wi wewµqv Øviv : kxZj Mvp 42SOH  Gi mv‡_ A¨vjwK‡bi wewµqvq 

A¨vjwKb †kvwlZ n‡q A¨vjKvBj nvB‡Wªv‡Rb mvj‡dU Drcbœ K‡i| Drcbœ c`v_©‡K cvwbi mv‡_ dzUv‡j A¨vj‡Kvnj Drcbœ 

nq|  

 

3| Kve©wbj †h․M n‡Z : †mvwWqvg A¨vgvjMvg I cvwb A_ev ï®‥ B_v‡i wjw_qvg A¨vjywgwbqvg nvBWªvBW  bvgK 

weRvi‡Ki  mvnv‡h¨ A¨vjwWnvB‡Wi weRviY NwU‡q mgmsL¨K Kve©b cigvYywewkó cÖvBgvwi A¨vj‡Kvnj Ges wK‡Uv‡bi  

weRviY NwU‡q mgmsL¨K Kve©b cigvYywewkó  †m‡KÛvwi A¨vj‡Kvnj cÖ¯‧Z Kiv nq|  

 

(K) A¨vjwWnvB‡Wi †ÿ‡Î (cÖvBgvwi A¨vj‡Kvnj cÖ¯‧wZ) 
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 (L) wK‡Uv‡bi †ÿ‡Î ( †m‡KÛvwi A¨vj‡Kvnj cÖ¯‧wZ) 

 

4| Kv‡e©vw·wjK GwmW  n‡Z : ï®‥ B_v‡i wjw_qvg A¨vjywgwbqvg nvBWªvBW  bvgK weRvi‡Ki  mvnv‡h¨ Kve©w·wjK  

Gwm‡Wi weRviY NUv‡j cÖvBgvwi A¨vj‡Kvnj Drcbœ nq|  

 

 

A¨vj‡Kvn‡ji †f․Z ag© (Physical Properties of Alcohols) : 

 (K) cÖK…wZ : A¨vj‡Kvnj cÖkg c`v_© †Kbbv G‡`i ms¯ú‡k© wjUgv‡mi †Kv‡bviƒc cwieZ©b nq bv| Kg AvYweK 

IRb wewkó A¨vj‡Kvnjmg~n (C1C10) MÜhy³ Zij, cvwbi †P‡q nvjKv I cvwb‡Z `ªve¨ Ges D”P AvYweK IRbwewkó 

A¨vj‡Kvnjmg~n (C11....) MÜnxb KwVb c`v_© I cvwb‡Z A ª̀ve¨| 

 (L) ª̀ve¨Zv : A¨vj‡Kvn‡ji OH  MÖæc †cvjvi cÖK…wZi| OH  MÖæ‡ci Aw·‡Rb I nvB‡Wªv‡Rb cigvYyi 

B‡jK‡Uªv‡b‡MwUwfwUi cv_©K¨ A‡bK †ewk nIqvq Aw·‡Rb cigvYy AvswkK FYvZ¥K PvR© Ges nvB‡Wªv‡Rb cigvYy AvswkK 

abvZ¥K PvR©cÖvß nIqvq OH  MÖæc †cvjvi n‡q _v‡K|  GKB Kvi‡Y cvwbI †cvjvi cÖK…wZi n‡q _v‡K| †hgb  
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A¨vj‡Kvnj I cvwbi g‡a¨  nvB‡Wªv‡Rb eÜb 

d‡j A¨vj‡Kvnj AYymg~n cvwbi mv‡_ AvšÍtAvYweK nvB‡Wªv‡Rb eÜ‡b Ave× n‡q cvwb‡Z †h‡Kvb Abycv‡Z ª̀exf~Z nq| †hgb 

 

 

 

 

 

 

 nvB‡WªvKve©b wkK‡ji AvKvi Øviv A¨vj‡Kvn‡ji `ªeYxqZv †ek cÖfvweZ nq| D”PZi A¨vj‡Kvnj-Gi †ÿ‡Î 

A¨vjKvBj g~jKwU (A‡cvjvi Ask ) AvKv‡i A‡bK eo n‡j cvwbi mv‡_ nvB‡Wªv‡Rb eÜb MVb K‡i bv A_©vr Giv cvwb 

A`ªve¨| †hgb †WKvbj-1 (CH3CH2CH2CH2CH2CH2CH2CH2CH2CH2OH)  cvwb A`ªve¨ wKš‧ B_vbj cvwb‡Z 

†h †Kv‡bv Abycv‡Z `ªve¨| 

 (M) ùzUbvsK : A¨vj‡Kvnj AYy‡Z we`¨gvb OH  MÖæc †cvjvi cÖK…wZi e‡j A¨vj‡Kvnjmg~n AvšÍtAvYweK 

nvB‡Wªv‡Rb eÜbxi mvnv‡h¨ ci¯úi mshy³ n‡q e„nr AYy¸”Q iPbv K‡i | †hgb 

 

nvB‡Wªv‡Rb eÜb Øviv A¨vj‡Kvn‡ji ms‡hvwRZ AYymg~n 

 Gfv‡e m„ó e„nr AYy¸”Q n‡Z cÖ‡Z¨KwU A¨vj‡Kvnj AYy‡K wewPQbœ Ki‡Z AwaK Zvckw³i cÖ‡qvRb nq| GKvi‡Y 

A¨vj‡Kvnjmg~‡ni ùzUbvsK AwaK n‡q _v‡K Ges d‡j Giv Kg DØvqx nq|  

 GKB †kªwYi A¨vj‡Kvn‡ji †ÿ‡Î Zv‡`i AvYweK fi e„w×i mv‡_ mv‡_ ùzUbvsK e„w× cvq| GKB AvYweK 

ms‡KZwewkó AvB‡mvgvwiK A¨vj‡Kvnj¸‡jvi †ÿ‡Î Zv‡`i ùzUbvs‡Ki µg wbgœiƒc  
 

cÖvBgvwi A¨vj‡Kvnj > †m‡KÛvwi A¨vj‡Kvnj >  Uviwmqvwi A¨vj‡Kvnj 

 mvaviYZ AvYweK fi e„w×i mv‡_ mv‡_ A¨vj‡Kvnjmg~‡ni ùzUbvsK I NbZ¡ e„w× cvq| Avevi g~j  nvB‡WªvKve©‡bi 

†P‡q D™¢‚Z A¨vj‡Kvn‡ji ùzUbvsK I NbZ¡ †ewk n‡q _v‡K| †hgb : 

mviwY 10.4 : AvYweK fi e„w×i mv‡_ mv‡_ g~j  nvB‡WªvKve©‡bi †P‡q D™¢‚Z A¨vj‡Kvn‡ji ùzUbvsK I Nb‡Z¡i gv‡bi cwieZ©b| 

A¨vj‡Kvnj A¨vj‡Kb 

bvg ùzUbvsK ( C ) NbZ¡ (MÖvg/wgwj) bvg ùzUbvsK ( C ) NbZ¡ (MÖvg/wgwj) 

wg_vbj 

)OHCH( 3  

64.5 0.792 wg‡_b 

)CH( 4  

161.4 0.414 

B_vbj 

)OHHC( 52  

78.5 0.989 B‡_b 

)HC( 62  

88.3 0.546 

†cÖvcvbj 

)OHHC( 73  

97.8 0.804 †cÖv‡cb 

)HC( 83  

44.5 0.585 

weDUvbj 

)OHHC( 94  

117.0 0.810 n weD‡Ub 

)HC( 104  

0.55 0.578 
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A¨vj‡Kvn‡ji ivmvqwbK ag© (Chemical Properties of Alcohols) 

 1|  avZzi mv‡_ wewµqv : wewfbœ B‡jK‡Uªvc‡RwUf avZz †hgb- †mvwWqvg, cUvwkqvg, g¨vM‡bwmqvg, K¨vjwkqvg cÖf„wZ 

avZzi mv‡_ A¨vj‡Kvn‡ji wewµqvq OH  MÖæ‡ci nvB‡Wªv‡Rb cigvYy D³ avZz¸‡jv Øviv cÖwZ  ̄vwcZ nq| d‡j avZe 

A¨vjK·vBW I nvB‡Wªv‡Rb M¨vm Drcbœ nq|  †hgb 

)Ca,Mg,K,NaM(HMROM2ROH2 2  
 

2| wMÖMbvW© weKvi‡Ki mv‡_ : wMÖMbvW© weKvi‡Ki mv‡_ A¨vj‡Kvn‡ji wewµqvq, A¨vj‡Kvn‡ji H  cigvYy A¨vjKvBj 

g~jK Øviv mivmwi cÖwZ  ̄vwcZ n‡q A¨vj‡Kb •Zwi K‡i|  

 

 

  

 3| Kve©w·wjK Gwm‡Wi mv‡_ wewµqv : G÷vwiwd‡Kkb ev G÷vwiKiY : LwbR Gwm‡Wi (†hgb- 
42SOH,HCl  

BZ¨vw`) Dcw¯ wZ‡Z •Re Gwm‡Wi mv‡_ A¨vj‡Kvn‡ji  wewµqvq G÷vi I cvwb Drcbœ nq|  

 

 G÷vi MV‡bi GB wewµqv‡K G÷vwiwd‡Kkb ev G÷viKiY (Esterification) e‡j|  

4| A¨vj‡Kvn‡ji OHC eÜ‡bi fv½b wewµqv :  

 

5PX  ev 3PX  Gi mv‡_ : A¨vj‡Kvnj dmdivm †c›Uvn¨vjvBW ev dmdivm UªvBn¨vjvB‡Wi mv‡_ wewµqv K‡i 

A¨vjKvBj n¨vjvBW I HCl  Drcbœ K‡i|  
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10.5 Kve©wbj I Kve©w·wjK †h․M 

 •Re imvq‡b Kve©wbj g~jK )OC(   mKj Kvh©Kix g~j‡Ki g‡a¨ mycwiwPZ I ¸iæZ¡c~Y© g~jK| GwU GKwU wØ-†hvRx 

g~jK| G wØ-†hvRx Kve©wbj g~j‡Ki †hvRbxØ‡qi †h †Kv‡bv GKwU‡Z nvB‡Wªv‡Rb Ges AciwU‡Z GKwU nvB‡Wªv‡Rb ev 

GKwU A¨vjKvBj g~jK ev GKwU wdbvBj g~jK hy³ †_‡K †h †h․M MVb K‡i, Zv‡K A¨vjwWnvBW (Aldehyde) e‡j| 

 †hgb : 

 

 

  

 

myZivs A¨vjwWnvB‡Wi mvaviY ms‡KZ n‡jv CHOR   ev CHOAr  Ges Kvh©Kix g~j‡Ki ms‡KZ CHO | 

CHO g~jK‡K A¨vjwWnvBW g~jK e‡j Ges GwU GKwU GK‡hvRx g~jK| G g~jKwU me mgq Kve©b wkK‡ji cÖv‡šÍ Ae  ̄vb 

K‡i _v‡K| wØ-†hvRx Kve©wbj g~jKwewkó †h․M‡K Kve©wbj †h․M (Carbonyl compound) e‡j A_©vr A¨vjwWnvBW I 

wK‡Uvb GK‡Î Kve©wbj †h․M bv‡g cwiwPZ| 

A¨vjwWnvBW I wK‡Uv‡bi mvaviY cÖ¯‧Z cÖYvwj    (General Preparation of Aldehyde and Ketone) 

1| A¨vj‡Kvn‡ji RviY Øviv : cÖvBgvwi A¨vj‡Kvnj‡K (1o
 A¨vj‡Kvnj) Mvp H2SO4 wgwkªZ K2Cr2O7 Øviv DËß 

K‡i A¨vjwWnvBW cÖ¯‧Z Kiv nq| †m‡KÛvwi A¨vj‡Kvnj †_‡K wK‡Uvb Drcbœ nq|  

   ]O[3OH4)SO(CrSOKSOH4OCrK 23424242722   

   OHCHOROOHCHR 22 33][33   

D`vniY t  OHCHOCH]O[OHCHCH 2323   

    

 

     

 

2| A¨vj‡Kvn‡ji cÖfveKxq wWnvB‡Wªv‡R‡bkb Øviv : cÖvBgvwi A¨vj‡Kvn‡ji ev®ú‡K Kcvi cÖfve‡Ki Ici w`‡q 

300
o
C ZvcgvÎvq cÖevwnZ Ki‡j A¨vj‡Kvnj †_‡K GK AYy nvB‡Wªv‡Rb AcmvwiZ n‡q A¨vjwWnvBW Drcbœ nq| 

†m‡KÛvwi A¨vj‡Kvnj †_‡K wK‡Uvb Drcbœ nq|  

   

 

 

GLv‡b, R  A¨vjKvBj g~jK  

 Ges Ar A¨vivBj g~jK| 
OC 

H

H

OC 

H

Ar

OC 

H

R

 ]O[

OHCH2

OH2

CHO

2323 HCHOCHOHCHCH Cu 

300
o
C 

B_vbvj 
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3| Kve©w·wjK Gwm‡Wi je‡Yi Zvc we‡hvRb Øviv t (i) K¨vjwmqvg wg_vb‡qU‡K DËß Ki‡j wg_vbvj Drcbœ nq|  

   

   

       (ii) ỳÕwU Ca je‡Yi g‡a¨ GKwU diwgK Gwm‡Wi n‡j A¨vjwWnvBW Drcbœ nq|  

    

 

(ii) wg_vbwqK GwmW  Qvov Ab¨ †h †Kv‡bv Kve©w·wjK Gwm‡Wi K¨vjwmqvg jeY‡K DËß Ki‡j wK‡Uvb Drcbœ nq| †hgb,  

 

 

   

 

 

 

  

GB c×wZ‡Z cÖwZmg wK‡Uvb •Zwi Kiv hvq| wKš‧ `yÕwU wfbœ Gwm‡Wi Ca-je‡Yi (diwgK GwmW  Qvov) wgkªY DËß 

Ki‡j AcÖwZmg wK‡Uvb •Zwi nq| †hgb,  

  

 

A¨vjwWnvBW I wK‡Uvb (Aldehydes and Ketones) Gi †f․Z ag© : A¨vjwWnvBW I wK‡Uvb Kve©b-Aw·‡Rb wØ-

eÜb A_©vr Kve©wbj MÖæcwewkó †h․M| GRb¨ G‡`i Kve©wbj †h․M ejv nq| 

  

 

Kve©wbj Kve©‡bi Aewkó †hvRbxØ‡qi GKwU‡Z nvB‡Wªv‡Rb cigvYy _vK‡j A¨vjwWnvBW †h․M nq| 

 

A¨vjwWnvBW MÖæcwU n‡jv        ev ms‡ÿ‡c ;CHO Ab¨ †hvRbwU nvB‡Wªv‡Rb cigvYy ev †Kv‡bv 

A¨vjKvBj/wdbvBj MÖæc Øviv mshy³ _v‡K| 

   

 

 

OC  (Kve©wbj MÖæc) 

OC 
H

OCR 

H

A¨vjwWnvBW 

OCR 

H

digvjwWnvBW 

OCCH3 

H

A¨vwmUvjwWnvBW 

32 CaCOCHOHCa)HCOO( 

wg_vbvj 


II
CR

O


II
CR

Ca

O

O
O




3CaCORCR 
II
O

wK‡Uvb 


II
CCH3

O

Ca

O

O

O 
 333 CaCOCHCCH 

II
O

†cÖvcv‡bvb 

D`vniY 


II
CCH3

322 CaCORCOR2Ca)COOR(Ca)COOR(  ''

AcÖwZmg wK‡Uvb 

33232 CaCOCHOCH2Ca)COOCH(Ca)COOH(  

B_vbvj 
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Acic‡ÿ, Kve©wbj Kve©‡bi Dfq †hvRbxØq A¨vjKvBj/ wdbvBj MÖæc Øviv hy³ n‡j wK‡Uvb Drcbœ nq| 

 

 

 GKB ai‡bi A¨vjKvBj MÖæc ev wdbvBj MÖæc hy³ _vK‡j cÖwZmg wK‡Uvb Avi wfbœ A¨vjKvBj ev wdbvBj MÖæc hy³ 

_vK‡j AcÖwZmg wK‡Uvb nq|  

 digvjwWnvBW mvaviY ZvcgvÎvq M¨vm Ges A¨vwmUvjwWnvBW AwZ DØvqx Zij (ùzUbv¼ )C21( o
| 113 CC   

m`m¨¸‡jv Zij Ges cieZ©x D”PZi A¨vjwWnvBW¸‡jv KwVb| wK‡Uvb 3C  †_‡K 11C ch©šÍ Zij Ges cieZ©x¸‡jv KwVb| 

 A¨vjwWnvB‡Wi wbgœZi m`m¨¸‡jv A¯̂w Í̄Ki MÜhy³| wK‡Uvbmg~n mvaviYZ g‡bvig MÜhy³| D”PZi A¨vjwWnvBW 

138 CC   I wK‡Uvbmg~‡ni myM‡Üi Rb¨ cÖmvab wk‡í myMwÜ wn‡m‡e e¨eüZ nq| 

 A¨vjwWnvBW I wK‡Uv‡bi cÖ_g K‡qKwU m`m¨ cvwb‡Z ª̀eYxq, wKš‧y D”PZi¸‡jv A ª̀eYxq| 3040% 

digvjwWnvB‡Wi (wg_vbvj) Rjxq `ªeY‡K digvwjb (formalin) e‡j| digvwjb GKwU Kvh ©Kix RxevYybvkK| 

cixÿvMv‡i Rxe weÁv‡bi bgybv msiÿ‡Y e¨vcKfv‡e e¨eüZ nq| A¨vjwWnvBW I wK‡Uvb †cvjvi †h․M nIqvq 

AYy¸‡jvi g‡a¨ AvšÍtAvYweK AvKl©Y we`¨gvb| d‡j G‡`i ùzUbv¼ mg-AvYweK IR‡bi A¨vj‡Kb A‡cÿv A‡bK 

†ewk|  

  

 A¨vjwWnvBW I wK‡Uv‡bi ivmvqwbK ag© Kve©wbj MÖæ‡ci )OC(   Ici m¤ú~Y©fv‡e wbf©ikxj| Kve©‡bi  †P‡q 

Aw·‡R‡bi Zwor-FYvZ¥KZv †ewk| ZvB Kve©wbj MÖæ‡c π -B‡jKUªb †g‡Ni NbZ¡ Aw·‡R‡bi w`‡K †ewk AvK…ó nq| 

 

myZivs Kve©b AvswkK abvZ¥K Ges Aw·‡Rb AvswkK FYvZ¥K Pv‡R©i AwaKvix nq|  cÖK…Zc‡ÿ, Kve©b-Aw·‡Rb 

eÜbwU LyeB †cvjvivwqZ (polarised) Ges Kve©wbj MÖæ‡ci Kve©b-cigvYywU B‡jKUªb ¯^í (electron deficient) Avi 

Aw·‡Rb cigvYywU B‡jKUªb-mg„× (electron rich)| 

 Kve©wbj †h․‡Mi wewµqv¸wj‡Z B‡jKUªb ¯^í Kve©wbj Kve©b‡K B‡jKUªb mg„× †K› ª̀vKl©x weKviK (nucleophilic 

reagent) AvµgY K‡i ms‡hvRb wewµqv NUv‡e| myZivs †K›`ªvKlx© ms‡hvRb wewµqvB n‡jv A¨vjwWnvBW I wK‡Uv‡bi 

•ewkó¨m~PK wewµqv|   

 Kve©wbj †h․‡Mi †K› ª̀vKlx ms‡hvRb wewµqvq (i) Kve©wbj Kve©‡bi abvZ¥KZv (positivity) hZ ev‡o Ges (ii) 

Kve©b cigvYywUi Avkcv‡k Ab¨vb¨ eo MÖæ‡ci wfo (crowding) bv _vK‡j wewµqvi nvi e„w× cvq| KviY wfo _vK‡j 

weKvi‡Ki AvµgY c‡_ cÖwZeÜKZvi m„wó nq| 

 wK‡Uv‡bi ỳ‡Uv A¨vjKvBj MÖæc Ges A¨vjwWnvB‡W GKUv A¨vjKvBj MÖæc Av‡Q| cÖ‡Z¨KwU A¨vjKvBj MÖæcB 

B‡jKUªb cÖ`vbKvix (electron releasing) Ges †m¸‡jvi wbR¯̂ AvKvi w`‡q AvµgYKvix weKvi‡Ki MwZc‡_ evav 

m„wó Ki‡Z cv‡i| G Kvi‡Y wK‡Uvb A¨vjwWnvBW †_‡K Kg mwµq| digvjwWnvB‡W †Kv‡bv A¨vjKvBj MÖæc †bB| ZvB 

GwU me‡P‡q †ewk mwµq| 

  

 

 

OCR/Ar 

R

wK‡Uvb (cÖwZmg) 

OCR/Ar '

R

wK‡Uvb (AcÖwZmg) 

OC 
  OC

H

H
OC 

digvjwWnvBW 

3CH

OC 

†cÖvcv‡bvb (wK‡Uvb) 

3CH

3CH

H

OC 

A¨vwmUvjwWnvBW 

mwµqZv e„w×  



 OC
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Kve©wbj †h․‡Mi ivmvqwbK wewµqv (Chemical Reactions of Carbonyl Comounds) 

A¨vjwWnvBW I wK‡Uv‡bi wbDwK¬IwdwjK ms‡hvRb wewµqv (Nucleophilic Addition Reactions of 

Aldehyde And Ketones) 

A¨vjwWnvBW I wK‡Uv‡bi Kve©wbj MÖæ‡c Pjgvb -B‡jKUªb †gN Aw·‡Rb cigvYyi w`‡K AwaKZi AvK…ó _vKvq 

Kve©wbj Kve©‡b B‡jKUªb ¯^íZv I Aw·‡Rb cigvYy‡Z B‡jKUªb mg„×Zv _v‡K| Kve©wbj MÖæc mgZjxq nIqvi `iæb -

B‡jKUªb †gN mgZ‡ji j¤^ eivei Ae¯ vb K‡i| ZvB Kve©wbj MÖæc‡K Dfq w`K (Dci I wbP) n‡Z  †K›`ªvKl©x weKviK 

AvµgY K‡i| GRb¨B A¨vjwWnvBW I wK‡Uvb Z_v Kve©wbj †h․M †K›`ªvKl©x ms‡hvRb wewµqv †`q| 

1| A¨vjwWnvBW I wK‡Uv‡bi mv‡_ nvB‡Wªv‡Rb mvqvbvB‡Wi (HCN) ms‡hvRb : A¨vjwWnvBW I KwZcq wK‡Uvb Dfq  

†kÖwYi †h․‡Mi mv‡_ nvB‡Wªv‡Rb mvqvbvBW hy³ n‡q h_vµ‡g A¨vjwWnvBW ev wK‡Uvb mvqv‡bvnvBwWªb (-mvqv‡bv 

A¨vj‡Kvnj) Drcbœ K‡i|  

 

 

A¨vjwWnvBW †hgb A¨vwmUvjwWnvBW I wK‡Uvb †cÖvcv‡bvb nvB‡Wªv‡Rb mvqvbvB‡Wi mv‡_ wewµqv K‡i h_vµ‡g 

A¨vwmUvjwWnvBW mvqv‡bvnvBwWªb I †cÖvcv‡bvb mvqv‡bvnvBwWªb Drcbœ K‡i|  

 

 

    

 

2| A¨vjwWnvBW I wK‡Uv‡bi mv‡_ †mvwWqvg evBmvjdvB‡Ui (NaHSO3) ms‡hvRb :   

A¨vjwWnvBW I  wK‡Uvb Dfq †kÖwYi †h․‡Mi mv‡_ †mvwWqvg evBmvjdvB‡Ui (NaHSO3) m¤ú„³ Rjxq `ªeY wewµqv 

K‡i  h_vµ‡g A¨vjwWnvBW evBmvjdvBU hyZ †h․M ev wK‡Uvb evBmvjdvBU hyZ †h․M Drcbœ K‡i|  

 

  

Drcbœ G hyZ †h․M †KjvmvKvi KwVb c`v_© Ges G †h․M Kve©b-mvjdvi eÜbwewkó| 

 D`vniY : A¨vwmUvjwWnvBW I A¨vwm‡Uv‡bi mv‡_ †mvwWqvg evBmvjdvB‡Ui (NaHSO3) m¤ú„³ Rjxq `ªeY wewµqv 

K‡i h_vµ‡g A¨vwmUvjwWnvBW evBmvjdvBU  I A¨vwm‡Uvb evBmvjdvBU bvgK hyZ †h․M Drcbœ K‡i|  

 

 

 

 

A¨vjwWnvBW ev wK‡Uvb  

CHCNOC 

CN

OH
A¨vjwWnvBW mvqv‡bvnvBwWªb ev wK‡Uvb mvqv‡bvnvBwWªb 

 A¨vwmUvjwWnvBW 

HCNH

O

CCH3 
II

CN

 A¨vwmUvjwWnvBW 

mvqv‡bvnvBwWªb 

CH3

H

C

 †cÖvcv‡bvb 

HCNCHCCH 33

O


II

CN

 †cÖvcv‡bvb mvqv‡bvnvBwWªb 

 

CH3

CH3

CGes 

A¨vjwWnvBW ev wK‡Uvb  

CNaHSOOC 3

NaSO3

OH
A¨vjwWnvBW evBmvjdvBU ev wK‡Uvb evBmvjdvBU hyZ †h․M 

 A¨vwmUvjwWnvBW 

3NaHSOOC 

NaSO3

A¨vwmUvjwWnvBW 

†mvwWqvg 

evBmvjdvBU 

CH3

H

CH3

H

C

A¨vwm‡Uvb 

 

3NaHSOOC 

NaSO3

A¨vwm‡Uvb †mvwWqvg 

evBmvjdvBU 

CH3
CH3

C

CH3
CH3

;
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  OC
MgXR

CH3

CH3

X)OH(MgOH

R

CCHXMgO

R

CCH 3

H/OH

3
2  





I

I

I

I

3CH
3CH

3| A¨vjwWnvBW I wK‡Uv‡bi mv‡_ wMÖMbvW© weKvi‡Ki (RMgX) ms‡hvRb wewµqv : A¨vjwWnvBW I wK‡Uvb 

Dfq †kÖwYi †h․‡Mi mv‡_ wMÖMbvW© weKviK wewµqv K‡i hyZ †h․M MVb K‡i| Drcbœ G hyZ †h․M‡K jNy GwmW  ev cvwb 

Øviv Av`ª©we‡kølY Ki‡j A¨vj‡Kvnj Drcbœ nq|  

  

 

  

  

A¨vjwWnvBW¸‡jvi g‡a¨ ïaygvÎ digvjwWnvBW wMÖMbvW© weKvi‡Ki mv‡_ wewµqv K‡i cÖvBgvwi A¨vj‡Kvnj Drcbœ K‡i|  

  

 

 

digvjwWnvBW Qvov Ab¨ †h †Kv‡bv  A¨vjwWnvB‡Wi mv‡_ wMÖMbvW© weKviK wewµqv K‡i †m‡KÛvwi A¨vj‡Kvnj Drcbœ 

K‡i|  

 

 

 

 

Ab¨w`‡K  †h †Kv‡bv wK‡Uv‡bi mv‡_ wMÖMbvW© weKvi‡Ki wewµqvq Uviwmqvwi A¨vj‡Kvnj Drcbœ nq| †hgb: 

 

 

 

 

 

A¨vjwWnvBW I wK‡Uv‡bi mbv³Kvix wewµqv  

 A¨vjwWnvBW I wK‡Uv‡bi g‡a¨ mvaviY Kve©wbj MÖæc )OC(  we`¨gvb| d‡j Dfq †h․M 

4,2 WvBbvB‡UªvwdbvBj nvBWªv‡hvb †Wwi‡fwUf MVb K‡i|  

 DNPH42,  cixÿv : cixÿvaxb †h․‡Mi 2/3 †duvUv GKwU cixÿv b‡j wb‡q Zvi g‡a¨ 2 mL A¨vj‡Kvnj 

†hvM K‡i ª̀exf~Z Kiæb| Gi g‡a¨ 2–3 mL 2,4-WvBbvB‡UªvwdbvBj nvBWªvwRb ª̀eY (2,4 DNPH `ªeY) †hvM K‡i 

SvuKvb| m‡½ m‡½ Aat‡ÿc bv co‡j 10 wgwbU A‡cÿv Kiæb| G‡ZI Aat‡ÿc †`Lv bv w`‡j wgkÖYwU Mig K‡i 

wKQzÿY †i‡L w`b| †`L‡eb, `vbv`vi Aat‡ÿc c‡o‡Q|  

 Uviwmqvwi  A¨vj‡Kvnj 

  OCMgXR

H

H

X)OH(MgOH

H

R

CHXMgO

H

R

CH
H/OH2  





I

I

I

I

cÖvBgvix A¨vj‡Kvnj 

  OCMgXR

H

CH3

X)OH(MgOH

H

R

CCHXMgO

H

R

CCH 3

H/OH

3
2  





I

I

I

I

 †m‡KÛvwi A¨vj‡Kvnj 

A¨vjwWnvBW ev wK‡Uvb  hyZ †h․M 

R

OMgX

 
H/OH2 X)OH(Mg

A¨vj‡Kvnj 

R

OH

CCRMgXOC 
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 GB Aat‡ÿc 2,4-WvBbvB‡UªvwdbvBj nvBWªv‡Rvb †Wwi‡fwU‡fi| njy`/Kgjv Aat‡ÿc cvIqv †M‡j cixÿvaxb 

†h․M A¨vjwWnvBW ev wK‡Uvb n‡e|  

 

 

 

 

 

A¨vjwWnvBW I wK‡Uv‡bi cv_©K¨m~PK cixÿv (Test for identification of aldehydes & ketones)   

  (i) †dnwjs ª̀eY cixÿv (Fehling solution test) : †Kej A¨vjwWnvBW¸‡jv †dnwjs ª̀eY‡K weRvwiZ K‡i| 

wK‡Uvb †Kv‡bviƒc mvov †`q bv|  

 GKwU cixÿv b‡j cixÿvaxb †h․‡Mi A¨vj‡Kvnjxq ev cvwbi `ªe‡Y (0.05 g ev 2/3 †duvUv †h․M mL32  cvwb 

ev A¨vj‡Kvn‡j wgwkªZ Kiæb) mL32 †dnwjs ª̀eY †hvM Kiæb| wgkªY‡K GKwU cvwbMv‡Î (waterbath) 32  

wgwbU dzUvb | jÿ KiæbÑ  

 n‡jvy` ev Kgjv e‡Y©i Aat‡ÿc c‡o‡Q Ñ A¨vjwWnvB‡Wi Dcw¯ wZ wbwðZ|   

 cixÿvq †Kv‡bv cwieZ©b †`Lv †Mj bv Ñ wK‡Uvb Dcw  ̄wZ wbwðZ|  

 Z‡e 2,4 WªvBbvB‡Uªv wdbvBj nvB‡Wªv‡Rb MVb cixÿv w`‡Z n‡e| 

 2424 )OH(CuSONaNaOHCuSO   

 
264426442 )().()( OHCuOHCCuOHNaKCOHCu   

 OHOCuCOONaCHNaOH)OH(CuCHOCH 22323   

 

  

 (ii) U‡jb weKviK cixÿv (Tollen’s reagent test) : GKwU cixÿv b‡j 0.05 g ev 2/3 †duvUv cixÿvaxb 

†h․M mL32  A¨vj‡Kvn‡j ª̀exf~Z Ki yb| Gevi G‡Z mL32  U‡jb weKviK †hvM Kiæb| jÿ Kiæb, †Kv‡bv 

wewµqv n‡”Q wK bv| hw` wewµqv bv †`Lv hvq Z‡e GKwU weKv‡i iwÿZ Mig cvwb‡Z DËß Kiæb| jÿ Kiæb Ñ 

 cixÿv b‡ji wfZ‡ii Mv‡q D¾¡j wmjfvi `c©Y n‡jÑA¨vjwWnvBW wbwðZ|  

 djvdj †bwZevPK n‡j Ñ wK‡Uvb wbwðZ|  

 Z‡e 2,4 WvB bvB‡Uªv wdbvBj nvBWªv‡Rb MVb cixÿv w`‡Z n‡e| 

    OHNONHOH)NH(AgOHNHAgNO 2342343   

    OHNHAgCOONHCHOH)NH(AgCHOCH 2343233   

           (`c©Y) 

 

 

bxj eY© jvj Aa©t‡¶c 

H/R

H/R

NHNHOC 2 

2NO

 
OHHC 52

2NO
H/R

H/R

NHNC 

2NO

OHNO 22 

njy` ev Kgjv e‡Y©i Aat‡¶c 
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Kve©w·wjK GwmW  (Carboxylic Acids) 

 COOH  MÖæc‡K Kve©w·j MÖæc ejv nq| Kve©w·wjK g~jKwewkó  •Re †h․Mmg~n‡K Kv‡e©vw·wjK GwmW e‡j| 

Rjxq `ªe‡Y COOH  MÖæcm¤úbœ †h․M †_‡K †cÖvUb `vb K‡i e‡j G‡`i GwmW  ejv nq|  

 GKwU Kve©wbj MÖæc  OC  Ges GKwU nvBWªw·j MÖæ‡ci )OH(  mgš̂‡q GKwU Kve©w·j MÖæc )COOH(  

MwVZ nq| Kve©wbj carbonyl  (Kve©wbj) Gi ÔcarbÕ Ges hydroxyl (nvB‡Wªvw·j) Gi ÔoxylÕ GB `yB c`vsk 

mshy³ n‡q carboxyl (Kve©w·j) bvgKiY Kiv n‡q‡Q|   

 Kve©w·wjK GwmW  Gi mvaviY ms‡KZ n‡jv R-COOH | GLv‡b, R  A¨vjKvBj g~jK ev A¨vivBj g~jK | 

A¨vjKvBj MÖæ‡ci m‡½ COOH  MÖæc hy³ n‡q A¨vwj‡dwUK Kve©w·wjK GwmW  (B_vbwqK GwmW  ev GwmWUK A¨vwmW : 

COOHCH3  )  Ges A¨vivBj MÖæ‡ci m‡½ COOH  MÖæc hy³ n‡q A¨v‡iv‡gwUK Kve©w·wjK GwmW m„wó (†ebRwqK 

GwmW   COOHHC 56  ) nq| 

Kve©w·wjK Gwm‡Wi cÖ ‧̄wZ (Preparation of Carboxylic Acids) 

 (K) A¨vwj‡dwUK Kv‡e©vw·wjK GwmW cÖ¯‧wZ : wb‡gœ A¨vwj‡dwUK Kv‡e©vw·wjK GwmW cÖ¯‧wZi K‡qKwU mvaviY c×wZ 

Av‡jvPbv Kiv n‡jv  

 1| A¨vj‡Kvn‡ji RviY Øviv : cUvwkqvg WvB‡µv‡gU I mvjwdDwiK GwmW Øviv cÖvBgvwi A¨vj‡Kvnj‡K RvwiZ 

Ki‡j mswkøó A¨vj‡Kvn‡ji mgvbmsL¨K Kve©b cigvYywewkó Kve©w·wjK GwmW Drcbœ nq| 

   

   

  

  

 

 Avevi mvjwdDwiK GwmW hy³ cUvwkqvg cvig¨vsMv‡bU Øviv cÖvBgvwi A¨vj‡Kvnj‡K RvwiZ Ki‡j mswkøó 

A¨vj‡Kvn‡ji mgvbmsL¨K Kve©b cigvYywewkó Kve©w·wjK GwmW Drcbœ nq|  

   

   

  

  

 2| wMÖMbvW© weKviK n‡Z : wMÖMbvW© weKvi‡Ki Dcw¯ wZ‡Z ï®‥ B_vixq ª̀e‡Yi ga¨ w`‡q kxZj Ae¯ vq Kve©b WvB-

A·vBW M¨vm cÖevwnZ Ki‡j †h hyZ †h․M Drcbœ nq, Zv‡K Av`ª©we‡kølY Ki‡j Kve©w·wjK GwmW  Drcbœ nq|  

  

 

 

     

†hgbt 

COOHRCHOR]O[OHCHR
]O[SOHOCrK

2
42722   



 cÖvBgvwi A¨vj‡Kvnj  A¨vjwWnvBW Kve©w·wjK GwmW 

COOHCHCHOCH]O[OHCHCH 3

]O[

3

SOHOCrK

23
42722    

B_vBj A¨vj‡Kvnj A¨vwmUvjwWnvBW A¨vwmwUK GwmW 

†hgbt 

COOHRCHCHORCH]O[OHCHCHR 2

]O[

2

SOHKMnO

22
424   



 cÖvBgvwi A¨vj‡Kvnj  A¨vjwWnvBW Kve©w·wjK GwmW 

COOHCHCHCHOCHCH]O[OHCHCHCH 23

]O[

23

SOHKMnO

223
424   



 †cÖvcvBj A¨vj‡Kvnj  †cÖvcvb¨vjwWnvBW  †cÖvcv‡bvwqK GwmW 

wMÖMbvW© weKviK hyZ †h․M 

X)OH(MgOH

O

CROMgX

O

CRMgXRO

O

C
OH/HC0,etherdry 2   


IIIIII 

Kve©w·wjK 

GwmW 

†hgbÑ  

wMÖMbvW© weKviK hyZ †h․M 

Br)OH(MgOH

O

CCHOMgBr

O

CCHMgBrCHO

O

C 3

OH/H

3

C0,etherdry

3
2   


IIIIII 

A¨vwmwUK GwmW 



 158 

OHCOCOOHCHCOOHCHCH]O[CHCH

O

CCHCH 22323
4SO2H7O2Cr2K

3223  


  

II

 3| A¨vjwWnvB‡Wi RviY Øviv : Zxeª RviK `ªe¨ cUvwkqvg WvB‡µv‡gU I mvjwdDwiK GwmW Øviv A¨vjwWnvBW‡K 

RvwiZ Ki‡j mswkøó A¨vj‡Kvn‡ji mgvb msL¨K Kve©b cigvYywewkó Kve©w·wjK GwmW Drcbœ nq| 

    

   

  

 

 4| wK‡Uv‡bi RviY Øviv : Zxeª RviK `ªe¨ cUvwkqvg WvB‡µv‡gU I mvjwdDwiK GwmW  Øviv wK‡Uvb‡K RvwiZ 

Ki‡j mswkøó wK‡Uv‡bi †P‡q Kg Kve©b cigvYywewkó Kve©w·wjK GwmW  Drcbœ nq|  

 

 

   

   

 

 5| G÷v‡ii Av ª̀©we‡kølY Øviv : LwbR Gwm‡Wi Dcw  ̄wZ‡Z G÷vi‡K Av ª̀©we‡k ølY Ki‡j Kve©w·wjK GwmW  I 

A¨vj‡Kvnj Drcbœ GwmW nq|   

 

 

   

   

 

 (L) A¨v‡iv‡gwUK Kv‡e©vw·wjK GwmW  cÖ¯‧wZ : n‡jv 1| A¨vjKvBj †ebwR‡bi RviY Øviv :  A¨vjKvBj †ebwRb‡K 

ÿvixq cUvwmqvg cvig¨vsMv‡bU Øviv RvwiZ Ki‡j A¨v‡iv‡gwUK Kve©w·wjK GwmW  Drcbœ nq|  

 

 

 

 2| cÖvBgvwi A¨vj‡Kvn‡ji RviY Øviv (†ebRvBj) : cUvwkqvg WvB‡µv‡gU I mvjwdDwiK GwmW  Øviv cÖvBgvwi 

A¨vj‡Kvnj †ebRvBj A¨vj‡Kvnj‡K RvwiZ Ki‡j cÖ_‡g †ebRvjwWnvBW I c‡i A¨v‡iv‡gwUK Kve©w·wjK GwmW  

Drcbœ nq|  

 

 

  

 

COOHR]O[CHOR 42722 SOHOCrK
 



A¨vjwWnvBW Kve©w·wjK GwmW 

†hgb COOHCH]O[CHOCH 3

SOHOCrK

3
42722  



A¨vwmUvjwWnvBW GwmwUK GwmW 

COOH

 †eb‡RvwqK GwmW 

 
 42722 SOHOCrK

2 ]O[OHCH

 †ebRvBj A¨vj‡Kvnj 

 ]O[CHO

†ebRvjwWnvB

W 

 
 ,OH/KMnO

3
4]O[3CH COOH

UjyBb  †eb‡RvwqK GwmW 

†hgbt  

G÷vi Kve©w·wjK GwmW 

OHRRCOOHOHOR

O

CR /SOHorHCl

2

/ 42  
II

A¨vj‡Kvnj 

B_vBj A¨vwm‡UU A¨vwmwUK GwmW 

OHCHCHCOOHCHOHCHOCH

O

CCH 233

SOHorHCl

2323
42  

II

 †cÖvcvbj 

 †c›Uvb-3-Ib  †cÖvcvbwqK GwmW I A¨vwmwUK Gwm‡Wi wgkªY 

wK‡Uvb Kve©w·wjK Gwm‡Wi wgkªY 

OHCOCOOHRRCOOH]O[R

O

CR 22

/SOHOCrK/ 42722  


  

II
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Kve©w·wjK Gwm‡Wi ag©vewj (Properties of Carboxylic Acids) 

 (K) A¨vwj‡dwUK Kve©w·wjK GwmW mg~‡ni eY© I MÜ : Kve©w·wjK GwmWmg~‡ni cÖ_g wZbwU m`m¨- wg_vbwqK 

GwmW , B_vbwqK GwmW  Ges †cÖvcvbwqK GwmW  cÖ‡Z¨‡K SuvRv‡jv MÜhy³ eY©nxb Zij| PZy_© m`m¨ n‡Z beg m`m¨ 

h_v : weDUvbwqK GwmW, †c›UvbwqK GwmW, †n·vbwqK GwmW, †nÞvbwqK GwmW, A±vbwqK GwmW I †bvbvbwqK 

Gwm‡Wi cÖ‡Z¨‡K ỳM©Ühy³ •Zjv³ c`v_©| `kg m`m¨ n‡Z evwK mKj Kve©w·wjK GwmW  MÜnxb KwVb c`v_©| 

(L) A¨vwj‡dwUK Kve©w·wjK GwmWmg~‡ni ùzUbvsK : Kve©w·wjK GwmWmg~‡n OH MÖæc _vKvq Giv ci¯úi 

AvšÍtAvYweK nvB‡Wªv‡Rb eÜ‡bi gva¨‡g AvU m`m¨wewkó mvBwK¬K WvBgvi MVb K‡i|   

 

 

 

 

Kve©w·wjK Gwm‡Wi GB WvBgv‡ii AšÍM©Z nvB‡Wªv‡Rb eÜb¸‡jv LyeB `„p cÖK…wZi| KviY COOH MÖæ‡ci 

OH MÖæc B‡jKUªbvKl©x  OC  MÖæ‡ci ms‡M hy³ _v‡K Ges Kve©w·wjK Gwm‡Wi cÖwZ AYy `ywU nvB‡Wªv‡Rb eÜb 

MVb K‡i| GKvi‡Y Kve©w·wjK Gwm‡Wi ùzUbvs‡Ki gvb A‡bK †ewk|   

Kve©w·wjK GwmWmg~‡ni AvYweK fi e„w×i mv‡_ mv‡_ G‡`i ùzUbvsKI e„w× cvq|  

)C162(COOHCHCHCH)C141(COOHCHCH)C118(COOHCH)C100(HCOOH 223233

 
 

Kve©w·wjK Gwm‡Wi ivmvqwbK wewµqv : 

Kve©w·wjK GwmW mg~‡ni A¤øZ¡ (Acidity of Carboxylic Acid) : Kve©w·wjK GwmW  Rjxq ª̀e‡Y †cÖvUb `vb 

K‡i nvB‡Wªvwbqvg Avqb Ges Kve©w·‡jU Avqb •Zwi K‡i|  

 

 

m„ó G Kve©w·‡jU Avqb †i‡Rvb¨vÝ Øviv myw¯ Z|  

   

  

 

Kve©w·‡jU Avqb †i‡Rvb¨vÝ Øviv myw¯ Z e‡j †cÖvUb AvqwbZ Ae¯ vq cvwb‡Z we`¨gvb _v‡K| †h‡nZz Kve©w·wjK GwmW  

Rjxq `ªe‡Y †cÖvUb `vb K‡i, †m‡nZz GwU A¤øagx©|    

Kve©w·wjK Gwm‡Wi ivmvqwbK wewµqvmg~n m¤ú‡K© wb‡¤œ Av‡jvPbv Kiv n‡jv :  

(K) Kve©w·j MÖæ‡ci nvB‡Wªv‡Rb cigvYyi cÖwZ  ̄vcb wewµqv (Kve©w·j g~j‡Ki cixÿv) : Kve©w·wjK GwmW  Rjxq 

`ªe‡Y †cÖvUb `vb K‡i nvB‡Wªvwbqvg Avqb Ges Kve©w·‡jU Avqb •Zwi K‡i|  

 

wPÎ-10.2t AvšÍtAvvYweK nvB‡Wªv‡Rb eÜ‡bi gva¨‡g Kve©w·wjK Gwm‡Wi WvBgvi MVb| 

CR  RC 

OH.......O 

O.......HO 


  OHRCOOOHRCOOH 32

 CR 

:O

CR 

::O

:O
::O

CR 



..O




..O





  OHRCOOOHRCOOH 32
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myZivs Kve©w·wjK GwmW A¤ø ag© cÖ`k©b K‡i| Kve©w·wjK Gwm‡Wi A¤øag© mg_©‡b wbgœiƒc ivmvqwbK wewµqv¸‡jv 

D‡jøL‡hvM¨ : 

1| wjUgv‡mi Dci wµqv : A¨vwjd¨vwUK Kve©w·wjK Gwm‡Wi Rjxq ª̀eY bxj wjUgvm‡K jvj K‡i| 

2| avZzi m‡½ wewµqv : Kve©w·wjK GwmW  Zwor-ivmvqwbK  †kÖwY‡Z Dc‡ii w`‡K Aew¯ Z avZy¸‡jv †hgb 

†mvwWqvg, cUvwkqvg, K¨vjwmqvg BZ¨vw`i mv‡_ wewµqv K‡i nvB‡Wªv‡Rb M¨vm Ges Kve©w·wjK Gwm‡Wi jeY Drcbœ 

K‡i| †hgb 

 

 

3| ÿv‡ii m‡½ wewµqv : Kve©w·wjK GwmW  ÿv‡ii m‡½ wewµqv K‡i Kve©w·wjK Gwm‡Wi jeY I cvwb Drcbœ 

K‡i|  

 

  

4| avZe Kve©‡bU I evBKve©‡b‡Ui m‡½ wewµqv : Kve©w·j GwmW  avZe Kve©‡bU I evBKve©‡bU‡K we‡qvwRZ K‡i 

Kve©w·wjK Gwm‡Wi jeY I Kve©b WvB-A·vBW M¨vm wbM©Z K‡i|  

  

 

 

 

 

5| A¨v‡gvwbqvi m‡½ wewµqv : Kve©w·wjK GwmW  A¨v‡gvwbqvi mv‡_ wewµqvq A¨v‡gvwbqvg jeY Drcbœ K‡i| 

 

  

(L) nvB‡Wªvw·j MÖæ‡ci cÖwZ  ̄vcb wewµqv : Kve©w·wjK A¨vwm‡Wi OH  MÖæcwU A¨vjKw· )OR( , A¨vwg‡bv 

)NH( 2 , †Kèvi )Cl(  I A¨vmvBjw· )OCOR(  MÖæc Øviv cÖwZ  ̄vwcZ n‡j h_vµ‡g G÷vi, A¨vgvBW, GwmW 

†K¬vivBW I GwmW A¨vbnvBWªvBW Drcbœ K‡i| †hgb  

 

 

 

 

 

  HCOONaRNa2COOHR2

Kve©w·wjK GwmW Kve©w·wjK Gwm‡Wi jeY 

OHCOONaRNaOHCOOHR 2 

Kve©w·wjK GwmW Kve©w·wjK Gwm‡Wi jeY 

OHCOCOONaR2CONaCOOHR2 2232  

Kve©w·wjK GwmW Kve©w·wjK Gwm‡Wi jeY 

OHCOCOONaRNaHCOCOOHR 223  

Kve©w·wjK GwmW Kve©w·wjK Gwm‡Wi jeY 

43 COONHRNHCOOHR2  

Kve©w·wjK GwmW A¨v‡gvwbqvg jeY 

†hgb  

A¨vwmwUK GwmW 

OHCHOCH

O

CCHOHCHCHOH

O

CCH 2323233 
IIII

 †cÖvcvbj B_vBj A¨vwm‡UU 

Mvp H2SO4 ev ï®‥ HCl 

OHRO

O

CROHROH

O

CR 2

// 
IIII

Kve©w·wjK GwmW A¨vj‡Kvnj G÷vi 

Mvp H2SO4 ev ï®‥ HCl 
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1| G÷vi MVb : Dchy³ cÖfveK †hgb Mvp 
42SOH ev ï®‥ HCl -Gi Dcw¯ wZ‡Z Kve©w·wjK A¨vwm‡Wi m‡½ 

A¨vj‡Kvnj wewµqvq G÷vi Drcbœ nq| G÷vi MV‡bi GB wewµqvwU‡K ejv nq G÷vwiwd‡Kkb e‡j| G wewµqvq 

Kve©w·wjK Gwm‡Wi OH   MÖæcwU A¨vj‡Kvn‡ji A¨vjKw· )OR( MÖæc Øviv cÖwZ  ̄vwcZ nq|  

G÷vi MVb wewµqvq Kve©w·wjK GwmW¸‡jvi mwµqZvi µg n‡jv :  

OH

O

CCHOH

O

CRCHOH

O

CCHROH

O

CR 3223 
IIIIIIII

 

A¨vj‡Kvnj¸‡jvi mwµqZvi µg n‡jv : Uviwmqvwi A¨vj‡Kvnj< †m‡KÛvwi A¨vj‡Kvnj < cÖvBgvwi A¨vj‡Kvnj  

2| GwmW  A¨vgvBW MVb : Kve©w·wjK Gwm‡Wi m‡½ A¨v‡gvwbqvi wewµqvq Drcbœ A¨v‡gvwbqvg jeY‡K Zxeªfv‡e 

DËß Ki‡j GwmW A¨vgvBW Drcbœ nq|  

 

 

 

   

 

  

3| GwmW †K¬vivBW MVb: Kve©w·wjK A¨vwm‡Wi m‡½ dmdivm †c›Uv‡K¬vivBW )PCl( 5 ev dmdivm 

UªvB‡K¬vivBW )PCl( 3  ev _v‡qvwbj †K¬vivB‡Wi )SOCl( 2
 wewµqvq GwmW †K¬vivBW Drcbœ nq|  

 

 

 

 

 

4| GwmW A¨vbnvBWªvBW MVb : Kve©w·wjK GwmW‡K dmdivm †c›U·vBW )OP( 52 mn‡hv‡M DËß Ki‡j GwmW 

A¨vbnvBWªvBW Drcbœ nq| cÖwZ `yB AYy Kvew·wjK GwmW †_‡K GK AYy cvwb wbM©Z nIqvi d‡j GwmW A¨vbnvBWªvBW 

MwVZ nq|  

 

 

 

 

 

 

HClPOClCl

O

CRPClOH

O

CR 35  
IIII

Kve©w·wjK GwmW GwmW †K¬vivBW 

 †hgb HClPOClCl

O

CCHPClOH

O

CCH 3353  
IIII

B_vbwqK GwmW B_vbwqj †K¬vivBW 

Kve©w·wjK GwmW GwmW A¨vbnvBWªvBW 

OHR

O

CO

O

CRR

O

CHOOH

O

CR 2

,OP 52  


IIIIIIII

  

 †hgb 

B_vbwqK GwmW B_vbwqK A¨vbnvBWªvBW 

OHCH

O

CO

O

CCHCH

O

CHOOH

O

CCH 233

,OP

33
52  


IIIIIIII

  

OHNHCRONHCRNHOHCR 2243

OOO

  


IIIIII

Kve©w·wjK GwmW A¨v‡gvwbqvg jeY GwmW A¨vgvBW 

OHNH

O

CHCNH

O

CHCNHOH

O

CHC 2252452352    
IIIIII

 †cÖvcvbwqK GwmW †cÖvcvb¨vgvBW 

 †hgb 
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(M) Kve©wbj MÖæ‡ci wewµqv : weRviY wewµqv : Kve©w·wjK A¨vwm‡Wi Zxeª weRviK `ªe¨  h_v wjw_qvg †UUªvnvBwWª‡Wv 

A¨vjywg‡bU )LiAlH( 4
 A_ev Kcvi †µvgvBU )OCuCr( 42

 cÖfve‡Ki Dcw¯ wZ‡Z nvB‡Wªv‡Rb M¨vm Øviv weRvwiZ 

Ki‡j cÖvBgvwi A¨vj‡Kvnj Drcbœ nq|  

 

 

 

 

 

(N) Kve©w·j MÖæ‡ci wewµqv: wWKve©w·‡jkb wewµqv A_©vr Kve©w·j MÖy‡ci AcmviY :  

1| diwgK GwmW Qvov Ab¨vb¨ Kve©w·wjK A¨vwm‡Wi †mvwWqvg jeY‡K †mvWvjvBg mn‡hv‡M DËß Ki‡j Kve©b WvB-

A·vBW wbM©Z nq Ges A¨vj‡Kb  Drcbœ nq| Drcbœ A¨vj‡K‡b cÖviw¤¢^K Kve©w·wjK A¨vwm‡Wi A‡cÿv GKwU Kve©b 

cigvYy Kg _v‡K|  

 

  

 

 

10.6 A¨v‡iv‡gwUK nvB‡WªvKve©b (Aromatic Hydrocarbons)  

A¨v‡iv‡gwUK (aromatic) kãwUi DrcwË wMÖK kã A¨v‡ivgv (aroma, mywgó MÜ) n‡Z| mvaviYfv‡e †ebwRb Ges 

†ebwR‡bi mgag©x A_©vr †ebwR‡bi ag© Ges AvK…wZ m „̀k mKj †h․MB A¨v‡iv‡gwUK †h․M wn‡m‡e cwiwPZ| cÖvPxb msÁv 

Abyhvqx, †h mKj •Re †h․M mywgó MÜhy³ Ges MV‡b A¨vwj‡dwUK nvB‡W ªvKve©b n‡Z wfbœ cÖK…wZi Zv‡`i A¨v‡iv‡gwUK 

nvB‡WªvKve©b (aromatic hydrocarbon) e‡j| c~‡e© †g․ixi wbh©vm, A‡qj Ae DB›Uvi wMb (oil of wintergreen) 

cÖf„wZ mywgó MÜhy³ nIqvq G‡`i‡K A¨v‡iv‡gwUK nvB‡WªvKve©b ejv n‡Zv| AvaywbK aviYv Abyhvqx, †ebwRb I 

†ebwR‡bi RvZK I we‡kl ai‡bi Am¤ú„³Zv wewkó ejqvKvi mgag©x •Re †h․Mmg~n‡K A¨v‡iv‡gwUK nvB‡WªvKve©b 

e‡j| †hgb †ebwRb, b¨vc_vwjb BZ¨vw`|  

†ebwR‡bi mvaviY cÖ ‧̄Z cÖYvwj :  

1| †mvwWqvg †ebR‡qU‡K †mvWvjvBg Øviv cvZb Ki‡j †ebwRb‡K cvwZZ Zij wn‡m‡e cvIqv hvq|  

 

 

 

 

Kve©w·wjK GwmW 

OHCHR]H[4OH

O

CR 2

OCuCrorLiAlH 424  
II

cÖvBgvwi A¨vj‡Kvnj 

 

†cÖvcvbwqK GwmW 

OHCHHC]H[4OH

O

CHC 252

OCuCrorLiAlH

52
424  

II

†cÖvcvbj 

 †mvwWqvg Kve©w·‡jU 
32

,CaO CONaHRNaOHONa

O

CR   
II

A¨vj‡Kb 

 
 

 †mvwWqvg †cÖvcvb‡qU B‡_b 

 

3233

,CaO

23 CONaCHCHNaOHONa

O

CCHCH   
II

 NaOHCOOH OHCOONa
2



†ebRwqK GwmW 




)CaO(NaOHCOONa )CaO(CONa 32

†ebwRb 

 †mvwWqvg †ebR‡qU 
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2| †dbj‡K Zn -P~‡Y©i mv‡_ cvZb Ki‡j †ebwRb Drcbœ nq|  

  

 

A¨v‡iv‡gwUK nvB‡WªvKve©‡bi •ewkó¨ (Characteristics of aromatic hydrocarbon)  

 1| †h․M¸wj Aek¨B PvwµK I mgZjxq n‡Z n‡e| †hgb 

 

 

 2| G RvZxq †h․‡Mi Am¤ú„³Zv we‡kl ai‡bi| A_©vr A¨v‡iv‡gwUK Am¤ú„³Zv A¨vjwK‡bi g‡Zv bq| we‡kl 

k‡Z© A¨v‡iv‡gwUK nvB‡WªvKve©b 
22 X,H  ev 

3O -Gi mv‡_ ms‡hvRb wewµqv Ki‡jI A¨vjwKb ev A¨vjKvB‡bi g‡Zv 

HX , HOX ev 
42SOH  Gi ms‡hvRb wewµqv N‡U bv| A¨vjwKb ev A¨vjKvB‡bi g‡Zv A¨v‡iv‡gwUK †h․Mmg~n 

ÿvixq 
4KMnO -Gi mv‡_ wewµqv K‡i bv|  

 

 

 

 

 

 

 

3| A¨v‡iv‡gwUK nvB‡WªvKve©bmg~‡n  AvYweK AiweUvj _v‡K| 

4| nv‡Kj bxwZ Abymv‡i, GB AvYweK AiweUv‡j Aek¨B (4n+2) msL¨K  (cvB) B‡jKUªb _v‡K| GLv‡b n-Gi 

gvb  1, 2, 3........ BZ¨vw` c~Y© msL¨v| wb‡P nv‡Kj bxwZ cÖ‡qvM K‡i †Kv‡bv PvwµK †h․M A¨v‡iv‡gwUK nvB‡WªvKve©b Zv 

e¨vL¨v Kiv n‡jv (mviwY 2.8)|   

mviwY : •Re †h․‡Mi Ici nv‡Kj wbq‡gi cÖ‡qvM 

•Re AYy ev Avq‡bi 

MvVwbK ms‡KZ 

AYy‡Z  B‡jKUªb msL¨v •Re AYy ev Avq‡bi Ici nv‡Kj 

wbq‡gi cÖ‡qvM 

gšÍe¨ 

 

 

 

 
 

6 4n + 2 = 6 

ev 4n = 6-2 = 4 

ev n = 1 

A¨v‡iv‡gwUK 

nvB‡WªvKve©b  

 

 

 

 

 

10 4n + 2 = 10 

ev 4n = 10-2 = 8 

ev n = 2 

A¨v‡iv‡gwUK 

nvB‡WªvKve©b 

†ebwRb b¨vc_vwjb A¨vb_ªvwmb 

C150

Ni/H

o

2



OH/OH 23



HX

KOH

KM nO4

4

2

ClC

Br

 AÜKvi 

hyZ wewµqv N‡U bv| 

RviY N‡U bv| 

wewµqv N‡U bv| 

wewµqv N‡U bv| 

wewµqv ax‡i MwZ‡Z nq| 



†ebwRb 

b¨vc_vwjb 

  ZnOH ZnO

†ebwRb 

cvZb 
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 4 4n + 2 = 4 

ev 4n = 4-2 = 2 

ev n = 
2

1
 

A¨v‡iv‡gwUK 

nvB‡WªvKve©b bq| 

 8 4n + 2 = 8 

ev 4n = 8-2 = 6 

ev n = 1
2

1
 

A¨v‡iv‡gwUK 

nvB‡WªvKve©b bq| 

 6 4n + 2 = 6 

ev 4n = 6-2 = 4 

ev n = 1 

A¨v‡iv‡gwUK 

nvB‡WªvKve©b 

 

 

 

 

 

 

 

4 4n + 2 = 4 

ev 4n = 4-2 = 2 

ev n = 
2

1
 

A¨v‡iv‡gwUK 

nvB‡WªvKve©b bq| 

 

 

 5| A¨v‡iv‡gwUK nvB‡WªvKve©b †i‡Rvb¨vÝ †`Lvq| †hgb,  

 

 

 6|  mKj A¨v‡iv‡gwUK nvB‡WªvKve©b †h․‡Mi Drm †c‡Uªvwjqvg ev Kqjv|  

 mKj A v̈‡iv‡gwUK †h․M myMÜwewkó bq| Avevi mKj A¨vwj‡dwUK †h․M wekªx MÜhy³ bq| A_©vr wKQz msL¨K A v̈‡iv‡gwUK 

nvB‡WªvKve©b wekªx MÜwewkó Ges wKQz msL¨K A¨vwj‡dwUK nvB‡WªvKve©b myMÜwewkó n‡q _v‡K| ZvB A v̈‡iv‡gwUK kãwUi 

AvwfavwbK A‡_©i †P‡q Zv‡`i •ewkó¨ A v̈‡iv‡gwUK †h․‡Mi †ÿ‡Î †ewk ¸iæZ¡c~Y©| 

A¨v‡iv‡gwUK †h․‡Mi cÖ_g m`m¨ n‡jv †ebwRb| ZvB †ebwR‡bi mvaviY cÖ ‧̄wZ I wKQz ag© eY©bv Kiv n‡jv|  

 †f․Z ag© : †ebwRb GKwU Zij c`v_©| Gi ùzUbvsK 80
o
C| Ab¨vb¨ A¨vwibmg~n †ek welv³ Ges K¨vÝvi 

m„wóKviK| †ebwRb cÖavbZ B‡K‡UªvwdwjK cÖwZ  ̄vcb wewµqv cÖ`k©b K‡i| GQvov Dchy³ k‡Z© ms‡hvRb wewµqvI 

cÖ`k©b K‡i | 

B‡jK‡UªvwdwjK cÖwZ  ̄vcb wewµqv (Electrophilic substitution reaction) 

†ebwRb I Ab¨vb¨ A¨v‡iv‡gwUK †h․M B‡j‡±ªvwdwjK cÖwZ  ̄vcb wewµqvq AskMÖnY K‡i|  

†ebwRb P‡µ Pvi cÖKvi cÖwZ  ̄vcb wewµqv N‡U| h_v : (1) bvB‡Uªkb, (2) mvj‡dv‡bkb, (3) n¨v‡jv‡R‡bkb I 

(4) wd«‡Wj-µ¨vdU wewµqv (Friedel-Craft reaction)| 

 1| bvB‡Uªkb : †h wewµqvq †ebwRb AYyi nvB‡Wªv‡Rb cigvYy‡K bvB‡Uªvg~jK Øviv cÖwZ  ̄vcb K‡i bvB‡Uªv †h․‡M 

cwiYZ Kiv nq Zv‡K bvB‡Uªkb e‡j| 

  

 

mvB‡K¬vweDUvWvBb 

 

mvB‡K¬vAKUv‡UUªvBb 


mvB‡K¬v‡c›UvWvBbvBj 

K¨vUvqb 



mvB‡K¬v‡c›UvWvBbvBj 

A¨vbvqb 

  3HNO
H2SO4 

2NO

OH2

bvB‡Uªv‡ebwRb 

3050
o
C 
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424 SOHHSOH  

bvB‡Uªkb wZbwU av‡c m¤úbœ nq| h_v : 

 (i) B‡jKUªbvKl©x weKviK, bvB‡Uªvwbqvg Avqb )(NO2


 MVb :  

 

  

 

GLv‡b, ,SOH 42
 bvBwUªK GwmW  A‡cÿv AwaK kw³kvjx A¤ø nIqvq bvBwUªK GwmW‡K †cÖvUb †`q| G †cÖvU‡bi 

D‡Ï‡k¨ 3HNO  nvBWªw·j Avqb Z¨vM K‡i Ges bvB‡Uªvwbqvg Avqb MwVZ nq| 

(ii) Kv‡e©vwbqvg Avqb MVb : MwVZ bvB‡Uªvwbqvg Avqb GKwU B‡jKUªb-AvKl©x weKviK| GwU †ebwR‡bi mÂiYkxj 

B‡jKUªb ejq Øviv AvK…ó n‡q Zvi m‡½ hy³ nq Ges GKwU AšÍeZ©x Kv‡e©vwbqvg Avqb MVb K‡i| 

 

 

 

 (iii) Kv‡e©vwbqvg Avqb †_‡K †cÖvUb AcmviY : Drcbœ ga¨eZ©x Kv‡e©vwbqvg Avqb †cÖvUb Z¨vM K‡i 

bvB‡Uªv‡ebwR‡b cwiYZ nq Ges AcmvwiZ †cªvUb 


4HSO  Gi m‡½ hy³ n‡q cybivq ,SOH 42
 MVb K‡i| 

 

 

 

2| mvj‡dv‡bkb (Sulphonation) : †ebwRb AYy †_‡K H  †K HSO3  g~jK Øviv cÖwZ  ̄vcb Kivi 

cÖwµqv‡K mvj‡dv‡bkb e‡j| 

 

 

  

 

3| n¨v‡jv‡R‡bkb : †h wewµqvq †ebwRb P‡µi H  †K Cl  ev Br  Øviv cÖwZ  ̄vcb Kiv nq Zv‡K 

n¨v‡jv‡R‡bkb e‡j| wZbwU av‡c n¨v‡jv‡R‡bkb wewµqv N‡U|  

 

 

 

 

2ON


 gš i 

H 2NO




`ªæZ 

H 2NO


H

2NO

bvB‡Uªv‡ebwRb 

HSO3

  42SOH
Zvc 

OH2

 †ebwRb mvj‡dvwbK GwmW †ebwRb 

Cl

 2Cl
Fe 

HCl

†K¬v‡iv‡ebwRb 


 432423 HSO2OHNOSOH2HNO
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4| wd«‡Wj-µvdU A¨vjKvB‡jkb wewµqv (Friedel-Craft Alkjlation reaction) : †h wewµqvq †ebwR‡bi 

GKwU nvB‡Wªv‡Rb cigvYy GKwU A¨vjKvBj g~jK Øviv cÖwZ  ̄vwcZ n‡q A¨vjKvBj †ebwRb †h․‡M cwiYZ nq Zv‡K 

wd«‡Wj-µvdU A¨vjKvB‡jkb wewµqv e‡j| G wewµqvq R Øviv H cigvYyi cÖwZ  ̄vcb nq| GLv‡b jyBm Gwm‡Wi 

Dcw  ̄wZ‡Z A¨vjKvBj n¨vjvB‡Wi mv‡_ †ebwR‡bi wewµqv NUv‡bv nq| D`vniY¯^iƒc, wg_vBj †K¬vivB‡Wi mv‡_ 

†ebwRb †hvM K‡i Abv ª̀© AlCl3 -Gi Dcw¯ wZ‡Z wewµqvq wg_vBj †ebwRb ev UjyBb cÖ¯‧Z Kiv hvq| 

 

 

 

 

 

 

(K) A¨vjKvB‡jkb (alkylation) wewµqvi †K․kj : wb‡¤œi wZbwU av‡c wewµqvwU N‡U| 

 (i) B‡jKUªb-AvKl©x weKviK MVb : A¨vjKvBj n¨vjvBW I jyBm Gwm‡Wi )FeBr,AlCl( 33  wewµqvq 

B‡jKUªb-AvKl©x weKviK R+  
MwVZ nq| 

   

 

 (ii) Kv‡e©vwbqvg Avqb MVb : †ebwRb P‡µ B‡jKUªbvKl©x weKviK R+ Gi AvµgY Øviv Kv‡e©vwbqvg Avqb MwVZ 

nq| 

 

 

(iii) †ebwRb ejq †_‡K †cÖvUb AcmviY : AšÍe©Z©x Kv‡e©vwbqvg Avqb †_‡K †cÖvUb AcmvwiZ n‡q A¨vjKvBj 

cÖwZ  ̄vwcZ RvZK Drcbœ nq| 

 

 

 

wd«‡Wj-µvdU A¨vmvB‡jkb wewµqv : wØZxq cÖKv‡ii wd«‡Wj-µvdU wewµqvi D`vniY n‡jv wd«‡Wj-µvdU 

A¨vmvB‡jkb wewµqv| Abv ª̀© jyBm Gwm‡Wi Dcw  ̄wZ‡Z A¨v‡iv‡gwUK nvB‡WªvKve©‡bi mv‡_ A¨vjKvBj n¨vjvB‡Wi 

wewµqvq A¨vmvBj g~jK cÖwZ  ̄vwcZ n‡j Zv‡K wd«‡Wj-µvdU A¨vmvB‡jkb wewµqv e‡j| D`vniY¯^iƒc †ebwR‡bi 

mv‡_ wg_vBj Kve©wbj †K¬vivBW Abv ª̀© AlCl3 cÖfve‡Ki Dcw  ̄wZ‡Z A¨wm‡Uv‡d‡bv‡b cwiYZ nq|  

 

  43 FeClClFeClClCl



†K¬v‡ivwbqvg Avqb 

43 CllARAlClClR  

 R

H R


gš i 

H R

  4lClA

R

3AlClHCl 
`ªyZ 

  ClCH3

Abv`ª© AlCl3 HCl

UjyBb †ebwRb 

3CH
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(ii) A¨v‡iv‡gwUK †h․‡Mi B‡jK‡UªvwdwjK hyZ wewµqv  

(i) nvB‡Wªv‡Rb ms‡hvRb : C2000
 ZvcgvÎvq m~² wb‡Kj P~‡Y©i ms¯ú‡k© †ebwRb ev®ú wZbwU nvB‡Wªv‡Rb AYy 

ms‡hvwRZ K‡i mvB‡K¬v‡n‡·b Drcbœ K‡i| 

 

  

 

 

 

 

(ii) n¨v‡jv‡Rb ms‡hvRb : D¾¡j m~h©v‡jv‡K A_ev AwZ‡e¸bx iwk¥i Dcw  ̄wZ‡Z †ebwRb AYy wZbwU †K¬vwib AYy‡K 

ms‡hvwRZ K‡i †ebwRb †n·v‡K¬vivBW bvgK Zxeª RxevYybvkK Drcbœ K‡i| 

 

 

 

 

 
 

(iii) I‡RvbxKiY : GK AYy †ebwRb wZb AYy I‡Rv‡bi mv‡_ wewµqv K‡i e‡j †ebwRb AYy‡Z wZbwU Kve©b-Kve©b 

wØeÜb i‡q‡Q e‡j cÖgvwYZ nq| †ebwRb cÖ_‡g I‡Rv‡bi mv‡_ wewµqv K‡i †ebwRb UªvB-I‡RvbvBW MVb K‡i| 

cieZ©x‡Z I‡RvbvBW †h․MwU Av ª̀©-we‡køwlZ n‡q MøvBA·vj MVb K‡i| 

 

 

 

 

 

 

 

 

 

DcwiD³ wZbwU ivmvqwbK wewµqvi gva¨‡g cÖgvY Kiv hvq †h, †ebwRb AYy‡Z wZbwU Kve©b-Kve©b wØ-eÜb we`¨gvb|  

 

H

C

C
C C

H

C
H

C

H

H

C200

Ni
o

HH3 

C

C

H

H

H

HC
CH

H

H H

C
H

H C

H H
H  †ebwRb 

mvB‡K¬v‡n‡·b 

H

C

C
C C

H

C
H

C

H

H
  ClCl3

C

C

H

Cl

H

ClC
CH

Cl

H Cl

C
H

Cl C

H Cl
H

 †ebwRb 

†ebwRb †n·v‡K¬vivBW 

m~h©v‡jvK 

CH

CH
HC CH

CHHC
 3O3

O

†ebwRbUªvBI‡RvbvBW 

O

HC

O

CH

CH O

OCH

O

CH

O

O

HC

O

CH 22OH3CH 

O O

M­vBA·vj 

3H2O 
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mwµqKvix I wbw®…qKvix g~jK (Activating and Deactiving Groups) 

 cÖwZ  ̄vwcZ †ebwRb †h․‡M we`¨gvb cÖwZ  ̄vc‡Ki cÖfv‡e A¨v‡iv‡gwUK †h․‡Mi B‡jK‡UªvwdwjK cÖwZ  ̄vcb 

wewµqv msNwUZ nq| 

 †h mKj g~jK †ebwRb P‡µ B‡jKUªb `vb K‡i P‡µ B‡jKUª‡bi NbZ¡ e„w× K‡i, Zv‡`i‡K mwµqKvix g~jK 

e‡j| h_v, OH,NH,R 2   BZ¨vw`| Pµ-mwµqKvix g~j‡Ki Dcw  ̄wZi `iæb †h․MwUi A‡_©v I c¨viv 

Ae  ̄v‡b B‡jKUªb NbZ¡ e„w× cvq e‡j H mKj g~jK‡K Ô o Ges p wb‡ ©̀kK g~jKÕI e‡j| 

  

 

 

 

wbw®…qKvix g~jK  

cÖwZ  ̄vwcZ †ebwRb †h․‡M we`¨gvb g~jK ev cigvYy hviv P‡µ we`¨gvb †_‡K Pµ †_‡K B‡jKUªb wb‡Ri w`‡K 

†U‡b P‡µi B‡jKUªb NbZ¡ n«vm K‡i Zv‡`i wbw®…qKvix g~jK e‡j| h_v, 23 NO,HSO,CN,COOH   BZ¨vw`| 

Pµ wbw®…qKvix g~j‡Ki Dcw  ̄wZi `iæb P‡µi †gUv Ae  ̄v‡b B‡jKUªb NbZ¡  †ewk _v‡K e‡j G‡`i †gUv-wb‡ ©̀kK 

g~jK e‡j| ZLb ivmvqwbK wewµqvKv‡j m -Ae  ̄v‡b B‡jK‡UªvdvBj GB Ae  ̄v‡b nvB‡Wªv‡Rb‡K cÖwZ  ̄vwcZ K‡i| 

 

 

 

 

 

 mviwY 10.5 : A‡_©v c¨viv Ges †gUv wb‡ ©̀kK 

A‡_©v I c¨viv wb‡ ©̀kK †gUv wb‡ ©̀kK 

–NH2 (–NHR, –NR2), 

– OH Zxeª mwµqKvix MÖæc 

–OCH3, OC2H5, –NHCOCH3 ga¨g gvÎvi  

mwµqKvix MÖæc 

–C6H5,  – CH3,  –C2H5 g„ ỳ mwµqKvix MÖæc 

CN,)CH(N,NO
332




 

HSO,COOR,COOH 3  

COR,CHO   

–F, –Cl, –Br,  –I, 

 

3CH

UjyBb 

2NH

A¨vwbwjb 

OH

†dbj 

; o Ges p Ae¯ v‡bi nvB‡Wªv‡Rb 

cÖwZ  ̄vcK Øviv cÖwZ  ̄vwcZ n‡q Drcv` 

•Zwi nq| 

2NO

bvB‡Uªv‡ebwRb 

CN

mvqv‡bv †ebwRb 

COOH

†ebRwqK GwmW 

Giv m- A‡_©v I c¨viv Ae¯ v‡b B‡j±ªb 

NbZ¡ n«vm cvq| d‡j Zzjbvg~jKfv‡e 

Ae¯ v‡bi nvB‡Wªv‡Rb cÖwZ  ̄vcK Øviv 

cÖwZ¯ vwcZ nq Drcv` •Zwi nq| 
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