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cÖm•M-K_v

wk¶v RvZxq Rxe‡bi m‡e©vZgyLx Dbœq‡bi c~e©kZ©| Avi `ªyZ cwieZ©bkxj we‡k¦i P¨v‡jÄ †gvKv‡ejv K‡i
evsjv‡`k‡K Dbœqb I mg„w×i w`‡K wb‡q hvIqvi Rb¨ cÖ‡qvRb mywkw¶Z Rbkw³| fvlv Av‡›`vjb I gyw³hy‡×i
†PZbvq †`k Movi Rb¨ wk¶v_©xi Aš—wb©wnZ †gav I m¤¢vebvi cwic~Y© weKv‡k mvnvh¨ Kiv gva¨wgK wk¶vi
Ab¨Zg j¶¨| GQvov cÖv_wgK ¯—‡i AwR©Z wk¶vi †gŠwjK Ávb I `¶Zv m¤cÖmvwiZ I mymsnZ Kivi gva¨‡g
D”PZi wk¶vi †hvM¨ K‡i †ZvjvI G ¯—‡ii wk¶vi D‡Ïk¨| ÁvbvR©‡bi GB cÖwµqvi wfZi w`‡q wk¶v_©x‡K
†`‡ki A_©‰bwZK, mvgvwRK, mvs¯‹…wZK I cwi‡ekMZ cUf~wgi †cÖw¶‡Z `¶ I †hvM¨ bvMwiK K‡i †ZvjvI
gva¨wgK wk¶vi Ab¨Zg we‡eP¨ welq|

RvZxq wk¶vbxwZ-2010 Gi j¶¨ I D‡Ïk¨‡K mvg‡b †i‡L cwigvwR©Z n‡q‡Q gva¨wgK ¯—‡ii wk¶vµg|
cwigvwR©Z GB wk¶vµ‡g RvZxq Av`k©, j¶¨, D‡Ïk¨ I mgKvjxb Pvwn`vi cÖwZdjb NUv‡bv n‡q‡Q, †mB mv‡_
wk¶v_©x‡`i eqm, †gav I MÖnY ¶gZv Abyhvqx wkLbdj wba©viY Kiv n‡q‡Q| GQvov wk¶v_©xi ˆbwZK I gvbweK
g~j¨‡eva †_‡K ïiy K‡i BwZnvm I HwZn¨ †PZbv, gnvb gyw³hy‡×i †PZbv, wkí-mvwnZ¨-ms¯‹…wZ‡eva,
†`k‡cÖg‡eva, cÖK…wZ-†PZbv Ges ag©-eY©-†MvÎ I bvix-cyiyl wbwe©‡k‡l mevi cÖwZ mggh©v`v‡eva RvMÖZ Kivi †Póv
Kiv n‡q‡Q| GKwU weÁvbgb¯‹ RvwZ MV‡bi Rb¨ Rxe‡bi cÖwZwU †¶‡Î weÁv‡bi ¯̂Ztù~Z© cÖ‡qvM I wWwRUvj
evsjv‡`‡ki iƒcKí-2021 Gi j¶¨ ev¯—evq‡b wk¶v_©x‡`i m¶g K‡i †Zvjvi †Póv Kiv n‡q‡Q|

bZzb GB wk¶vµ‡gi Av‡jv‡K cÖYxZ n‡q‡Q gva¨wgK ¯—‡ii cÖvq mKj cvV¨cy¯—K| D³ cvV¨cy¯—K cÖYq‡b
wk¶v_©x‡`i mvg_©¨, cÖeYZv I c~e© AwfÁZv‡K ¸iy‡Z¡i m‡½ we‡ePbv Kiv n‡q‡Q| cvV¨cy¯—K¸‡jvi welq
wbe©vPb I Dc¯’vc‡bi †¶‡Î wk¶v_©xi m„Rbkxj cÖwZfvi weKvk mva‡bi w`‡K we‡klfv‡e ¸iyZ¡ †`Iqv n‡q‡Q|
cÖwZwU Aa¨v‡qi ïiy‡Z wkLbdj hy³ K‡i wk¶v_©xi AwR©Ze¨ Áv‡bi Bw½Z cÖ`vb Kiv n‡q‡Q Ges wewPÎ KvR,
m„Rbkxj cÖkœ I Ab¨vb¨ cÖkœ ms‡hvRb K‡i g~j¨vqb‡K m„Rbkxj Kiv n‡q‡Q|

weÁvb wk¶vi D‡Ïk¨ n‡”Q cÖvK…wZK wewfbœ NUbv m¤ú‡K© AbymwÜrmv m„wói gva¨‡g ch©‡e¶Y ¶gZvi weKvk
mvab Ges cwi‡e‡ki wewfbœ Dcv`vb¸‡jvi cÖwZ wk¶v_©x‡`i BwZevPK `„wófw½ ˆZwi Kiv| g~jZ G welqMy‡jvi
cÖwZ j¶¨ †i‡LB cwigvwR©Z wk¶vµ‡gi Av‡jv‡K weÁvb kxl©K cvV¨cy¯ÍKwU cÖYqb Kiv n‡q‡Q| cvV¨cy¯ÍKwU
wk¶v_©x‡`i wbKU Avb›` `vqK Kivi j‡¶¨ weÁv‡bi ZvwË¡K w`K¸‡jvi cvkvcvwk nv‡Z Kj‡g KvR Kivi Rb¨
wewfbœ ai‡bi KvR †`Iqv n‡q‡Q|

GKwesk kZ‡Ki A½xKvi I cÖZ¨q‡K mvg‡b †i‡L cwigvwR©Z wk¶vµ‡gi Av‡jv‡K cvV¨cy¯ÍKwU iwPZ n‡q‡Q|
Kv‡RB cvV¨cy¯ÍKwUi AviI mg„w×mva‡bi Rb¨ †h †Kv‡bv MVbg~jK I hyw³m½Z civgk© ¸iy‡Z¡i m‡½ we‡ewPZ
n‡e| cvV¨cy¯ÍK cÖYq‡bi wecyj Kg©h‡Ái g‡a¨ AwZ ¯̂í mg‡qi g‡a¨ cy¯ÍKwU iwPZ n‡q‡Q| d‡j wKQy fyjÎywU
†_‡K †h‡Z cv‡i| cieZ©x ms¯‹iY¸‡jv‡Z cvV¨cy¯ÍKwU‡K AviI my›`i, †kvfb I ÎywUgy³ Kivi †Póv Ae¨vnZ
_vK‡e| evbv‡bi †¶‡Î Abym„Z n‡q‡Q evsjv GKv‡Wgx KZ…©K cÖYxZ evbvbixwZ|

cvV¨cy¯ÍKwU iPbv, m¤úv`bv, wPÎv¼b, bgybv cÖkœvw` cÖYqb I cÖKvkbvi Kv‡R hviv AvšÍwiKfv‡e †gav I kªg
w`‡q‡Qb Zuv‡`i ab¨ev` Ávcb KiwQ| cvV¨cy¯ÍKwU wk¶v_©x‡`i Avbw›`Z cvV I cÖZ¨vwkZ `¶Zv AR©b wbwðZ
Ki‡e e‡j Avkv Kwi|

cÖ‡dmi †gvt †gv¯—dv KvgvjDwÏb
†Pqvig¨vb

RvZxq wk¶vµg I cvV¨cy¯—K †evW©, XvKv
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cÖ_g Aa¨vq

cÖvwYRM‡Zi †kªwYweb¨vm
c„w_ex‡Z AmsL¨ wewPÎ †QvU eo cÖvYx evm K‡i| G‡`i g‡a¨ i‡q‡Q bvbv iKg wgj I Awgj| GB ˆewPÎ¨gq
cÖvwYK~‡j i‡q‡Q AYyex¶wYK cÖvYx, A¨vwgev †_‡K ïiy K‡i wekvj AvKv‡ii wZwg| cÖvYxi wewfbœZv wbf©i K‡i
cwi‡e‡ki ˆewP‡Î¨i Dci| wfbœ wfbœ cwi‡ek I evm¯’v‡b cÖvwY‰ewPÎ¨ wfbœ iKg nq| wekvj GB cÖvwYRMr
m¤ú‡K© Rvbv AZ¨šÍ Kómva¨| mn‡R my-k„•Ljfv‡e wekvj cÖvwYRMr‡K Rvbvi Rb¨ Gi web¨¯ÍKiY cÖ‡qvRb,
Avi web¨¯Í Kivi c×wZ‡K †kªwYweb¨vm e‡j| †kªwYweb¨vm cÖvwYRMr‡K Rvbvi c_ mnR K‡i w`‡q‡Q|

G Aa¨vq cvV †k‡l AvgivÑ

� •    A‡giy`Êx cÖvYxi †kªwYweb¨vm Ki‡Z cvie|

� • †giy`Êx cÖvYxi †kªwYweb¨vm Ki‡Z cvie|

� • RxeRM‡Zi †kªwYweb¨v‡mi cÖ‡qvRbxqZv e¨vL¨v Ki‡Z cvie|

cvV 1

†Zvgiv †Zvgv‡`i Pvicv‡ki †QvU-eo bvbv ˆewPÎ¨c~Y©cÖvYx †`L‡Z cvI| †Zvgv‡`i lô †kªwY‡Z AwR©Z Áv‡bi
wfwË‡Z cÖvwYRMZ m¤ú‡K© wb‡Pi cÖkœ¸‡jvi DËi †`Iqvi †Póv Ki| †Zvgvi †`Lv cÖvYx¸‡jv †`L‡Z Kx GKB
iKg? G‡`i me¸‡jviB wK †giy`Ê Av‡Q? Giv mevB wK GKB cwi‡e‡k evm K‡i? Giv mevB wK GKB iKg
Lvevi Lvq? Giv wK GKB iKgfv‡e Pjv‡div K‡i?

Gevi Zzwg wb‡Pi DËi¸‡jvi mv‡_ †Zvgvi wPšÍv‡K wgwj‡q bvI| Avgv‡`i Pvicv‡k Avgiv †h cÖvYx¸‡jv‡K †`wL
Zviv me¸‡jv †`L‡Z GK iKg nq bv| G‡`i †`‡ni AvK…wZ, MVb I Ab¨vb¨ ˆRweK KvRK‡g©i cÖK…wZI wfbœ|
G‡`i †Kv‡bvwUi †giy`Ê Av‡Q, Avevi †Kv‡bvwUi †giy`Ê †bB| G‡`i †Kv‡bvUv gvwU‡Z, †Kv‡bvUv cvwb‡Z,
†Kv‡bvUv Mv‡Q evm K‡i| G‡`i Lv`¨I wewfbœ cÖKv‡ii nq| Giv wewfbœ A½ w`‡q Pjv‡div (wmwjqv, cv, Dcv½
BZ¨vw`) K‡i, Avevi †Kv‡bvUvi Pjbkw³ †bB|



2 weÁvb

c„w_ex‡Z G iKg ˆewPÎ¨c~Y© cÖvYxi msL¨v Avgv‡`i mwVK Rvbv †bB| AvR ch©šÍ 15 j¶ cÖRvwZi cÖvYx Avwe®K…Z
n‡q‡Q Ges cÖwZwbqZ G‡`i msL¨v †e‡oB P‡j‡Q| wecyj msL¨K cÖvYxi MVb I cÖK…wZ m¤^‡Ü Ávb AR©‡bi
GKgvÎ Dcvq n‡jv †kªwYweb¨vm| cÖvwY‡`‡n we`¨gvb wewfbœ ˆewkó¨ I wewfbœ cÖvYxi g‡a¨ wgj, Awgj I ci¯ú‡ii
g‡a¨ †h m¤úK© i‡q‡Q Zvi Dci wfwË K‡i †kªwYweb¨vm Kiv nq| G‡`i ˆewkó¨ Abyhvqx wewfbœ ¯Íi ev av‡c
ch©vqµ‡g mvRv‡bv nq| RxeRMr‡K GB av‡c av‡c web¨¯Í Kivi c×wZ‡K †kªwYweb¨vm e‡j| cÖ‡qvR‡bi ZvwM‡`
eZ©gv‡b RxeweÁv‡bi GKwU ¯̂Zš¿ kvLv M‡o D‡V‡Q| Gi bvg †kªwYweb¨vm we`¨v|

cÖRvwZ n‡jv †kªwYweb¨v‡mi me‡P‡q wb‡Pi avc ev GKK| †hgb- gvbyl, Kz‡bve¨vO, KeyZi BZ¨vw` GK GKwU
cÖRvwZ| †Kv‡bv cÖvYxi †kªwYweb¨vm Ki‡Z n‡j †mB cÖvYx‡K ˆewkó¨ Abyhvqx av‡c av‡c mvRv‡Z nq| GB mKj
av‡ci cÖ‡Z¨KwU‡K h_vh_fv‡e web¨¯Í Ki‡Z nq|

†kªwYweb¨v‡mi BwZnv‡m A¨vwi÷Uj, Rb †i I K¨v‡ivjvm wjwbqv‡mi bvg D‡j-L‡hvM¨| cÖK…wZweÁvbx K¨v‡ivjvm
wjwbqvm‡K †kªwYweb¨v‡mi RbK ejv nq| wZwbB me©cÖ_g cÖRvwZi ˆewkó¨ wPwýZ K‡ib Ges wØc` ev `yB Ask
wewkó bvgKiY cÖ_v cÖeZ©b K‡ib| GKwU cÖvYxi ˆeÁvwbK bvg `yB Ask ev c`wewkó nq| GB bvgKiY‡K
wØc` bvgKiY ev ˆeÁvwbK bvgKiY e‡j| †hgb- gvby‡li ˆeÁvwbK bvg - Homo sapians. ˆeÁvwbK bvg
j¨vwUb A_ev Bs‡iwR fvlvq wjL‡Z nq|

Gevi Zzwg †Zvgvi wb‡Ri LvZvq wb‡Pi QKwU AuvK| Gevi QKwU c~iY Ki|

cÖvYxi bvg evm¯’vb MVb DcKvwiZv AcKvwiZv

evbi

†Ku‡Pv

wSbyK

cvwL

gvQ

bZzb kã- †kªwYKiY we`¨v, wØ-c` bvgKiY, cÖRvwZ|

cvV 2-5

cÖvwYRMr‡K wKsWg ejv nq| eZ©gv‡b AvaywbK †kªwYweb¨v‡m †cÖv‡Uv‡Rvqv cÖvYx‡`i Avjv`v DcRMr (Sub
kingdom)-G fvM Kiv nq| Ab¨vb¨ cÖvYx‡`i‡K A¨vwbg¨vwjqv (Animalia) RM‡Zi AšÍfy©³ Kiv nq|
A¨vwbg¨vwjqv RMZ‡K bqwU c‡e© fvM Kiv n‡q‡Q|

1| ce© - cwi‡div (Porifera)

¯^fve I evm¯’vb : cwi‡div c‡e©i cÖvYxiv mvaviYfv‡e ¯úÄ bv‡g cwiwPZ| c„w_exi me©ÎB G‡`i cvIqv hvq|
G‡`i AwaKvsk cÖRvwZ mvgyw ª̀K| Z‡e wKQy wKQy cÖvYx ¯̂v`y cvwb‡Z evm K‡i| Giv mvaviYZ `je× n‡q emevm
K‡i|
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mvaviY ˆewkó¨

(1) Giv mijZg eû‡Kvlx cÖvYx|

(2) G‡`i †`ncÖvPxi AmsL¨ wQ ª̀hy³| GB wQ`ªc‡_ cvwbi mv‡_

Aw·‡Rb I Lv`¨e¯‘ cÖ‡ek K‡i|

(3) G‡`i †Kv‡bv c„_K myMwVZ Kjv, A½ I Zš¿ _v‡K bv|

D`vniY : ¯úbwRjv, ¯‹vBdv

2| ce©- wbWvwiqv (Cnidaria) : GB ce© B‡Zvc~‡e© wm‡j›Uv‡ivUv bv‡g cwiwPZ wQj|

¯^fve I evm¯’vb : c„w_exi cÖvq mKj AÂ‡j GB cÖRvwZi cÖvYx †`Lv hvq| G‡`i AwaKvsk cÖRvwZ mvgyw ª̀K|
Z‡e A‡bK cÖRvwZ Lvj, wej, b`x, nª`, Sibv BZ¨vw`‡Z †`Lv hvq| GB c‡e©i cÖvYx¸‡jv wewPÎ eY© I AvKvi-
AvK…wZi nq| G‡`i wKQy cÖRvwZ GKKfv‡e Avevi wKQy cÖRvwZ `je×fv‡e K‡jvwb MVb K‡i evm K‡i| Giv
mvaviYZ cvwb‡Z fvmgvb KvV, cvZv ev Ab¨ †Kv‡bv wKQyi m‡½ †`n‡K AvU‡K †i‡L ev gy³fv‡e muvZvi Kv‡U|

mvaviY ˆewkó¨

(1) G‡`i †`n `ywU åƒYxq †Kvl¯Íi Øviv MwVZ| †`‡ni evB‡ii
w`‡Ki ¯ÍiwU G‡±vWvg© Ges wfZ‡ii ¯ÍiwU G‡ÛvWvg©|

(2) G‡`i †`n MnŸi‡K wm‡j‡›Uib e‡j| GUv GKvav‡i cwicvK
I msen‡b Ask †bq|

(3) GK‡UvWv‡g© wb‡Wve-v÷ bv‡g GK ˆewkó¨c~Y© †Kvl _v‡K| GB
†Kvl¸‡jv wkKvi aiv, AvZ¥iÿv, Pjb BZ¨vw` Kv‡R Ask †bq|

D`vniY : nvBWªv, I‡ewjqv|

3| ce©- c-vwU‡njwgbw_m (Platyhelminthes)

¯^fve I evm¯’vb : G c‡e©i cÖvYx¸‡jvi RxebhvÎv †ek ˆewPÎ¨gq| G c‡e©i eû cÖRvwZ ewntciRxex ev
AšÍtciRxex wn‡m‡e Ab¨ Rxe‡`‡ni evB‡i ev wfZ‡i emevm K‡i| Z‡e wKQy cÖRvwZ gy³Rxex wn‡m‡e ¯̂v`y
cvwb‡Z Avevi wKQy cÖRvwZ jeYv³ cvwb‡Z evm K‡i| GB c‡e©i †Kv‡bv †Kv‡bv cÖvYx †fRv I mu¨vZ‡mu‡Z gvwU‡Z
evm K‡i|

mvaviY ˆewkó¨

(1) G‡`i †`n P¨vÞv, Giv Dfwj½ I AšÍtciRxex|

(2) †`n wKDwU‡Kj Øviv Ave„Z|

(3) †`‡n †PvlK I AvsUv _v‡K|

wPÎ 1.1 : ¯úbwRjv

wPÎ 1.2 : nvBWªv

wPÎ 1.3 : wdZvK…wg, hK…Z K…wg



4 weÁvb

(4) †`‡n wkLv †Kvl bv‡g we‡kl †Kvl _v‡K, G¸‡jv †iPb A½ wn‡m‡e KvR K‡i|

(5) †cŠwóKZš¿ Am¤ú~Y©|

D`vniY : wdZvK…wg, hK…Z K…wg|

4| ce© : †bgv‡UvWv (Nematoda) : A‡b‡K G‡K †bgv‡_jwgbw_m e‡j|

¯^fve I evm¯’vb : GB c‡e©i A‡bK cÖvYx AšÍtciRxex wn‡m‡e cÖvYxi Aš¿ I i‡³ emevm K‡i| Avevi G c‡e©i
A‡bK cÖvYxB gy³Rxex| Giv cvwb I gvwU‡Z evm K‡i|

mvaviY ˆewkó¨

(1) †`n bjvKvi I cyiy Z¡K Øviv Ave„Z|

(2) †cŠwóK bvwj m¤ú~Y©, gyL I cvqy wQ`ª Dcw¯’Z|

(3) k¦mbZš¿ I msenbZš¿ Abycw¯’Z|

(4) mvaviYZ GKwj½|

(5) †`n MnŸi Abve„Z I cÖK…Z wm‡jvg bvB|

D`vniY : †Ku‡Pv K…wg, dvB‡jwiqv K…wg|

¸iyZ¡ : GB c‡e©i AwaKvsk cÖvYx ciRxex wn‡m‡e wewfbœ cÖvYx

I gvbe‡`‡n evm K‡i bvbviKg ÿwZ mvab K‡i|

5| ce©- A¨v‡bwjWv (Annelida)

¯^fve I evm¯’vb : c„w_exi cÖvq mKj bvwZkx‡Zvò I DògÛjxq AÂ‡j G c‡e©i cÖvYx‡`i cvIqv hvq| G‡`i
eû cÖRvwZ ¯^v`y cvwb‡Z Ges eû cÖRvwZ mgy‡ ª̀ evm K‡i| GB c‡e©i eû cÖvYx m¨uvZ‡mu‡Z gvwU‡Z emevm K‡i|
wKQy cÖRvwZ cv_i I gvwU‡Z MZ© Lyu‡o emevm K‡i|

mvaviY ˆewkó¨

(1) G‡`i †`n bjvKvi I LÊvwqZ|

(2) †bwd«wWqv bvgK †iPb A½ _v‡K|

(3) cÖwZwU L‡Û wmUv _v‡K| wmUv PjvP‡j mnvqZv K‡i|

D`vniY : †Ku‡Pv I †RuvK|

6| ce©- Av‡_ª©v‡cvWv (Arthropoda)

¯^fve I evm¯’vb : GB ce©wU cÖvwYRM‡Zi me‡P‡q e„nËg ce©| Giv c„w_exi cÖvq me©Î mKj cwi‡e‡k evm
Ki‡Z mÿg| G‡`i eû cÖRvwZ AšÍt I ewnt ciRxex wn‡m‡e evm K‡i| eû cÖvYx ¯’‡j, ¯̂v`y cvwb I mgy‡`ª
(wPÎ 1.5 : †Ku‡Pv, †RuvK) evm K‡i| G c‡e©i A‡bK cÖRvwZi cÖvYx Wvbvi mvnv‡h¨ Do‡Z cv‡i|

wPÎ 1.4 : †MvjK…wg

wPÎ 1.5 : †Ku‡Pv, †RuvK
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mvaviY ˆewkó¨

(1) †`n LÛvwqZ I mwÜhy³ Dcv½ we`¨gvb|

(2) gv_vq GK‡Rvov cyÁvwÿ I A¨v‡›Ubv _v‡K|

(3) big †`n k³ KvBwUb mg„× k³ AveiYx Øviv Ave„Z|

(4) G‡`i †`‡ni i³c~Y© MnŸi wn‡gvwmj bv‡g cwiwPZ|

D`vniY : cÖRvcwZ, wPswo, Avi‡kvjv, KuvKov|

7| ce©- gjv¯‹v (Mollusca)

¯^fve I evm¯’vb : G c‡e©i cÖvYx‡`i MVb, evm¯’vb I ¯^fve ˆewPÎ¨c~Y©| Giv c„w_exi cÖvq mKj cwi‡e‡k evm
K‡i| Giv mvgyw`ªK Ges mvM‡ii wewfbœ ¯Í‡i evm K‡i| wKQy wKQy cÖRvwZ cvnvo AÂ‡j, e‡bR½‡j I ¯̂v`y
cvwb‡Z evm K‡i|

mvaviY ˆewkó¨

(1) G‡`i †`n big| big †`nwU mvaviYZ k³ †Lvjm Øviv Ave„Z _v‡K|

(2) †cwkeûj cv w`‡q Giv PjvPj K‡i|

(3) dzmdzm ev dzjKvi mvnv‡h¨ k¦mbKvh© Pvjvq|

D`vniY : kvgyK I wSbyK|

8| ce©- GKvB‡bvWvigvUv (Echinodermata)

¯^fve I evm¯’vb : G c‡e©i mKj cÖvYx mvgyw ª̀K| G‡`i ¯’‡j ev wgVv cvwb‡Z cvIqv hvq bv| Giv AwaKvsk
gy³Rxex|

mvaviY ˆewkó¨

(1) G‡`i †`nZ¡K KuvUvhy³|

(2) †`n cuvPwU mgvb fv‡M wef³|

(3) G‡`i cvwb msenbZš¿ _v‡K Ges bvjx c‡`i mvnv‡h¨ PjvPj K‡i|

(4) c~Y©v½ cÖvYx‡Z gv_v, A¼xq I c„ô‡`k wbY©q Kiv hvq bv|

D`vniY : ZvivgvQ, mgy ª̀ kkv|

bZzb kã : wm‡jvg, wm‡j‡›Uib, wn‡gvwmj, wmUv, cvwb msenbZš¿, wkLv‡Kvl|

cvV 6-8
9| ce©-KW©vUv (Chordata)

¯^fve I evm¯’vb : Giv c„w_exi mKj cwi‡e‡k evm K‡i| G‡`i eû cÖRvwZ Wv½vq evm K‡i| RjPi KW©vUv‡`i

wPÎ 1.6 : Avi‡kvjv, cÖRvcwZ

wPÎ 1.7 : kvgyK

wPÎ 1.8 : ZvivgvQ
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g‡a¨ eû cÖRvwZ ¯^v`y cvwb‡Z A_ev mgy‡`ª evm K‡i| eû cÖRvwZ e„¶evmx, giyevmx, †giyevmx, ¸nvevmx I †LPi
Rxebhvcb K‡i| KW©vUv c‡e©i eû cÖvYx ewntciRxex wn‡m‡e Ab¨ cÖvYxi †`‡n msjMœ n‡q Rxebhvcb K‡i|

mvaviY ˆewkó¨

(1) b‡UvKW© n‡jv GKUv big bgbxq, `ÊvKvi `„p ALÊvwqZ A½| GB c‡e©i †Kv‡bv †Kv‡bv cÖRvwZi cÖvYxi
mviv Rxeb A_ev åƒY Ae¯’vq c„ôxq‡`k eivei b‡UvKW© Ae¯’vb K‡i|

(2) c„ô‡`‡k GKK, duvcv †giyi¾y _v‡K|

(3) mviv Rxeb A_ev Rxeb P‡µi †Kv‡bv GK ch©v‡q cvk¦x©q Mjwejxq dzjKv wQ`ª _v‡K|

D`vniY : gvbyl, Ky‡bve¨vO, iyB gvQ|

KW©vUv ce©‡K wZbwU Dcc‡e© fvM Kiv hvq| h_v-

K. BD‡ivKW©vUv (Urochordata)

mvaviY ˆewkó¨

1. cÖv_wgK Ae¯’vq dzjKv iÜª, c„ôxq duvcv †giyi¾y _v‡K|

2. G‡`i †j‡R b‡UvKW© _v‡K|

D`vniY : A¨vwmwWqv|

L. †mdv‡jvKW©vUv (Cephalochordata)

1. b‡UvKW© G‡`i †`‡ni m¤§yLfv‡M Ae¯’vb K‡i|

2. mvivRxebB b‡UvK‡W©i Dcw¯’wZ j¶ Kiv hvq|

D`vniY : eªvw¼I‡÷vgv

M. fvwU©eªvUv (Vertebrata)

GB Dc-c‡e©i cÖvYxivB †giy`Êx cÖvYx wn‡m‡e cwiwPZ| MVb I ˆewk‡ó¨i wfwË‡Z †giy`Êx cÖvYx‡`i 7wU †kªwY‡Z
fvM Kiv n‡q‡Q|

1| †kªwY- mvB‡K¬v‡÷vgvUv (Cyclostomata)

(K) j¤^v‡U †`n|

(L) gyLwQ`ª †Pvqvjwenxb I †PvlKhy³|

(M) G‡`i †`‡n AuvBk ev hyM¥ cvLbv Abycw¯’Z|

D`vniY : †c‡UªvgvBRb|

wPÎ 1.9 : A¨vwmwWqv

wPÎ 1.10 : eªvw¼I‡÷vgv

wPÎ 1.11 : †c‡UªvgvBRb



wPÎ 1.14 : Kz‡bve¨vO
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2| †kªwY- KbwWªKw_m (Chondrickthyes)

mvaviY ˆewkó¨

(K) GB c‡e©i mKj cÖvYx mgy‡ ª̀ evm K‡i|
(L) K¼vj ZiyYvw¯’gq|

(M) G‡`i †`n c-̈vK‡qW AvuBk Øviv Ave„Z, gv_vi
`yB cv‡k 5-7 †Rvov dzjKv wQ ª̀ _v‡K|

(N) G‡`i Kvb‡Kv _v‡K bv|
D`vniY : nv½i, KivZ gvQ|

3| †kªwY- Am&wUKw_m (Ostichthyes)

mvaviY ˆewkó¨

(K) G‡`i AwaKvskB ¯̂v`y cvwbi gvQ|

(L) †`n mvB‡Kv‡qW I wUb‡qW Dfq ai‡bi AvuBk Øviv Ave„Z|

(M) gv_vi `yB cv‡k Pvi †Rvov dzjKv _v‡K| dzjKv¸‡jv
Kvb‡Kv w`‡q XvKv _v‡K| dzjKvi mvnv‡h¨ k¦vmKvh©
Pvjvq|

4| †kªwY- DfPi (Amphibia)

†giy`Êx cÖvYxi g‡a¨ hviv Rxe‡bi cÖ_g Ae¯’vq mvaviYZ cvwb‡Z Ges gv‡Qi g‡Zv we‡kl dzjKvi mvnv‡h¨
k¦vmKvh© Pvjvq, cwiYZ eq‡m Wv½vq evm K‡i ZvivB DfPi|

mvaviY ˆewkó¨

(K) G‡`i †`nZ¡K AvuBkwenxb|

(L) Z¡K big, cvZjv, †fRv I MÖwš’hy³|

(M) Giv kxZj i‡³i cÖvYx|

(N) Giv cvwb‡Z wWg cv‡o| G‡`i RxebP‡µ mvaviYZ e¨vOvwP `kv †`Lv hvq|

D`vniY : †mvbve¨vO, Kz‡bve¨vO|

wPÎ 1.12 : nvZzwo gvQ|

wPÎ 1.13 : Bwjk gvQ

KvR : jBU¨v gvQ, iƒcPuv`v, †cvqv gvQ,
†Kvivj gvQ, cve`v, ˆK, wks, gv¸i gvQ

msMÖn Ki| G¸‡jv †Kvb †kªwYfy³ gvQ|

G‡`i ˆewkó¨¸‡jv kbv³ Ki|
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5| †kªwY- mixm„c (Reptailia)

mvaviY ˆewkó¨

(K) Giv ey‡K fi K‡i P‡j|

(L) Z¡K ï®‹ I AvuBkhy&³|

(M) Pvicv‡q cuvPwU K‡i bLihy³ Av½yj Av‡Q|

D`vniY : wUKwUwK, Kzwgi, mvc|

6| †kªwY- c¶xK~j (Aves)

mvaviY ˆewkó¨

(K) cvwLi †`n cvj‡K Ave„Z|

(L) G‡`i mvg‡bi `yÕcv Wvbvq I †Pvqvj PÂz‡Z cwiYZ n‡q‡Q|

(M) dzmdz‡mi mv‡_ evqy_wj _vKvq Giv mn‡R Do‡Z cv‡i|

(N) Giv Dò i‡³i cÖvYx|

(O) cvwLi nvo k³, nvjKv I duvcv|

D`vniY : KvK, †`v‡qj, nuvm|

7| †kªwY- ¯Íb¨cvqx (Mammalia)

mvaviY ˆewkó¨

(K) G‡`i †`n †jv‡g Ave„Z _v‡K|

(L) e¨wZµwg ¯Íb¨cvqx cÖvYx Qvov Giv mevB mšÍvb cÖme K‡i|

(M) Dò i‡³i cÖvYx|

(N) †Pvqv‡j wewfbœ ai‡bi `uvZ _v‡K|

(O) wkïiv gvZ… `y» cvb K‡i eo nq|

(P) ürwcÛ Pvi cÖ‡Kvôwewkó|

D`vniY : gvbyl, DU, evN| wPÎ 1.17 : evN

bZzb kã : evqy_wj, bUKW©|

KvR : †Zvgiv cuvPR‡bi GKwU K‡i `j MVb Ki| Gevi †giy`Ûx I A‡giy`Ûx cÖvYx‡`i PvU© †`‡L G‡`i ˆewkó¨
wbY©q Ki I wjwce× Ki| Gevi †Zvgiv †kªwY‡Z Dc¯’vcb Ki| mKj `‡ji †jLvi ˆewk‡ó¨i mv‡_ †Zvgv‡`i
†jLvi ˆewkó¨¸‡jv wgwj‡q bvI|

wPÎ 1.15 : wUKwUwK

wPÎ 1.16 : †`v‡qj
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cvV 9
j¶ j¶ cÖvYx‡K kbv³ Kiv Am¤¢e e¨vcvi| †KejgvÎ †kªwYweb¨vmKiY c×wZ Aej¤^b K‡i G KvRwU Kiv
m¤¢eci nq| GKwU cÖvYx‡K kbv³ Ki‡Z n‡j cÖavbZ QqwU av‡c Gi ˆewkó¨¸‡jv wgwj‡q wb‡Z nq| G
avc¸‡jv n‡jv RMr (kingdom), ce© (Phylum), †kªwY (Class), eM© (Order), †MvÎ (Family), MY
(Genus) I cÖRvwZ (Species) GB QqwU avc wjL‡jB Pj‡e| wKšÍy gvbyl, e¨vO, mvc, gvQ BZ¨vw` mKj
†giy`Ûx cÖvYxi †¶‡Î Phylum ev c‡e©i wb‡P Sub-Phylum wjL‡Z nq|

†kªwYweb¨v‡mi cÖ‡qvRbxqZv

†kªwYweb¨v‡mi mvnv‡h¨ c„w_exi mKj Dw™¢` I cÖvYx m¤^‡Ü weÁvbm¤§Z Dcv‡q mn‡R, Aí cwikª‡g I Aí mg‡q
Rvbv hvq| bZzb cÖRvwZ kbv³ Ki‡Z †kªwYweb¨vm Acwinvh©| cÖvwYK~‡ji g‡a¨ cvi¯úwiK m¤ú‡K© wewfbœ Z_¨ I
DcvË cvIqv hvq| ax‡i ax‡i cÖvwYK~‡ji gv‡S †h cwieZ©b N‡U‡Q ev NU‡Q †m m¤ú‡K© aviYv cvIqv hvq| AmsL¨
RxeK~j‡K GKwU wbw`©ó ixwZ‡Z web¨¯— K‡i †Mvôxfy³ Kiv hvq| Rx‡ei g‡a¨ wgj-Awg‡ji wfwË‡Z ci¯ú‡ii
g‡a¨ m¤^Ü wbY©q Kiv hvq| Rxe m¤ú‡K© mvgwMÖK I cwiKwíZ Ávb wbY©q Kiv hvq| †hgb- me GK‡Kvlx
cÖvYx‡K GKwU c‡e© Ges eû‡Kvlx cÖvYx‡`i bqwU c‡e© fvM Kiv n‡Zv|

G Aa¨vq cvV †k‡l hv wkLjvg

-KW©vUv cÖvwYRM‡Zi KZK¸‡jv cÖvYx hv‡`i g‡a¨ bUKW©, øvqyi¾y I Mjwejxq dzjKv wQ`ª Av‡Q Ges Giv
fvwU©eªvUv bv‡g cwiwPZ|

- fvwU©eªvUv DbœZ cÖvYx| G‡`i bUKW© k³ K‡ki“Kvhy³ †gi“`‡Û cweewZ©Z nq|

- øvqyi¾yi m¤§yL cÖvš—ùxZ n‡q gw¯—‡®‹ cwiYZ nq| gw¯—®‹ K‡ivwUi g‡a¨ myiw¶Z _v‡K|

- RjR fvwU©eªvUv dzjKvi mvnv‡h¨ k¦mb KvR Pvjvq Avi hviv ¯’‡j evm K‡i Zviv dzmdz‡mi

mvnv‡h¨ k¦vmKvh© Pvjvq|

- gjv¯‹v c‡e©i cÖvYx‡`i big †`n g¨v›Uj Øviv Ave„Z _v‡K| gvsmj cv w`‡q Pjv‡div K‡i|

- †h mg¯— cÖvYx‡K G‡`i †`‡ni †K› ª̀xq A¶ eivei GKvwaKevi mgvb `yAs‡k fvM Kiv nq Zv‡K

Aixq cÖwZmg cÖvYx e‡j| †hgb - ZvivgvQ|

- eû‡Kvlx cÖvYxi †cŠwóK bvwj Ges †`n cÖvPx‡ii ga¨eZ©x duvKv ¯’vb‡K wm‡jvg e‡j|

- †`n cÖvPxi w`‡q †Niv †`n MnŸi‡K wm‡j‡›Uib e‡j| GUv GKvav‡i cwicvK I msen‡bi KvR K‡i|

- wn‡gvwm‡ji wfZi w`‡q i³ cÖevwnZ nq|

- å~‡Yi †h mKj †Kvlxq ¯—i †_‡K cieZ©x‡Z wUmy¨ ev A½ m„wó nq Zv‡`i å~Y¯—i e‡j|

- cÖvwYRM‡Z Av‡_ª©v‡cvWv c‡e©i cÖvYx‡`i msL¨v me‡P‡q †ewk| ¶wZKi †cvKv‡`i †có e‡j|
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Abykxjbx
k~b¨¯’vb c~iY Ki
1. hK…Z K…wgi †iPb A½ n‡jv ---------|

2. --------- Dcc‡e©i cÖvYxiv †giy`Ûx|

3. BD‡KvKW©vUv Dcce©fy³ cÖvYx‡`i †j‡R --------- _v‡K|

4. --------- †cwkeûj cv w`‡q PjvPj K‡i|

5. wPswoi i³c~Y© MnŸi‡K --------- e‡j|

msw¶ß DËi cªkœ
1. †Kv‡bv cÖvYxi wØc` bv‡g KqwU Ask _v‡K? G Ask¸‡jv Kx Kx? gvby‡li ˆeÁvwbK bvg Kx?

2. ¯—b¨cvqx cÖvYx‡`i ˆewkó¨¸‡jv †jL|

3. BD‡ivKW©vUvi ˆewkó¨¸‡jv Kx Kx?

4. wPswo †Kvb c‡e©i cÖvYx? G‡`i ˆewkó¨¸‡jv Kx Kx?

5. †Zvgvi †PbvRvbv cuvPwU Av‡_ª©v‡cvWvi bvg †jL?

eûwbe©vPwb cÖkœ
1. †KvbwU Mollusca c‡e©i cÖvYx?

K. KuvKov L. †RvuK
M. ZvivgvQ N. wSbyK

2. ¯‹vBdv I nvBWªv DfqBÑ

i. wØ¯Zix

ii. eû‡Kvlx

iii. myMwVZ Zš¿wenxb

wb‡Pi †KvbwU mwVK?
K. i I ii L. i I iii

M. ii I iii N. i, ii I iii

wb‡Pi QKwU jÿ Ki Ges 3 I 4 b¤^i cÖ‡kœi DËi `vI
m cÖvYxi Wvbv Ges wn‡gvwmj bvgK †`nMnŸi _v‡K
n cÖvYxi cvjK Ges dzmdz‡mi mv‡_ evqy_wj _v‡K

o cÖvYx wWg cv‡o Ges kxZj i³wewkó

p cÖvYxi AuvBk Ges hyM¥ cvLbv _v‡K



P

Q
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3. Q‡Ki †Kvb cÖvYxwU A‡giy`Ûx?

K. m L. n
M. o N. p

4. Do‡Z cv‡iÑ

i. m I n cÖvYx

ii. n I o cÖvYx

iii. m I p cÖvYx

wb‡Pi †KvbwU mwVK?

K. i L. i I ii

M. ii I iii N. i, ii I iii

m„Rbkxj cÖkœ

1.

K. †kÖwYweb¨vm Kx?

L. ˆeÁvwbK bvg ej‡Z Kx eySvq?

M. P cÖvYxwU †Kvb †kÖwYi? e¨vL¨v Ki|

N. cÖvYx `yBwU wfbœ †kÖwY‡Z _vKvi KviY we‡kølY Ki|

2. ivnv‡Zi Mv‡q gkvq Kvgo †`qv gvÎ †m GwU‡K nvZPvcv w`‡q a‡i †djj| GKwU g¨vM‡bdvBs Møvm w`‡q †m
Gi Dcv½, Pÿz I †`nveiY ch©‡eÿY Kij| cieZx©‡Z †m Zvi cvV¨cy¯Í‡Ki Áv‡bi Av‡jv‡K GwUi †kÖwYMZ
Ae¯_vb eySvi †Póv Kij|

K. wdZvK…wg †Kvb c‡e©i cÖvYx?
L. gveb‡`‡n b‡UvK‡W©i Ae¯_vb e¨vL¨v Ki|
M. ivnv‡Zi ch©‡eÿ‡Yi Av‡jv‡K cÖvYxwUi †kÖwYMZ Ae¯_vb e¨vL¨v Ki|
N. cÖvYxwUi †kÖwYMZ Ae¯_vb Rvbv ivnv‡Zi Rb¨ cÖ‡qvRb †Kb? we‡kølY Ki|

wb‡R Ki

1. Zzwg †Zvgvi cwi‡ek †_‡K K‡qKwU †giy`Ûx cÖvYx msMÖn Ki Ges G‡`i ˆewkó¨¸‡jv wjwce× Ki|

2. †Ku‡Pv, wPswo, Nvm dwos, kvgyK, wSbyK, †`v‡qj, iyB gvQ †Kvb ce©fy³ cÖvYx? G‡`i kbv³Kvix ˆewkó¨¸‡jv
wjwce× Ki|



mvB‡UvcøvRg
wbDwK¬qvm

LuvR wbDwK¬qvm

wbDwK¬qvm

wPÎ 2.1 : A¨vgvB‡Uvwmm

AcZ¨ †Kvl

wØZxq Aa¨vq

Rx‡ei e„w× I eskMwZ

cÖwZwU Rx‡ei †`n †Kvl w`‡q MwVZ| GK †Kvlx Rxe¸‡jv †Kvl wefvR‡bi Øviv GKwU †_‡K `ywU, `ywU †_‡K
PviwU †Kv‡l wef³ nq Ges Gfv‡e eske„w× K‡i| eû‡Kvlx Rxe‡`i †`n †Kv‡li msL¨v e„w× n‡q Rxe‡`‡ni
mvgwMÖK e„w× N‡U| wW¤^vYy wbwl³ nIqvi ci eû‡Kvlx Rxe‡`i Rxeb ïiy nq GKwU gvÎ †Kvl †_‡K| wbwl³
wW¤^vYy A_©vr GK‡Kvlx RvB‡MvU µgvMZ wefvwRZ n‡q m„wó K‡i j¶ j¶ †Kvl wb‡q MwVZ wekvj †`n|

G Aa¨vq †k‡l Avgiv-

• †Kvl wefvR‡bi cÖKvi‡f` e¨vL¨v Ki‡Z cvie|

• †Kvl wefvR‡bi gva¨‡g Rxe †`‡ni e„w× e¨vL¨v Ki‡Z cvie|

• Rx‡ei eskMwZi aviv iÿvq †Kvl wefvR‡bi f‚wgKv e¨vL¨v Ki‡Z cvie|

cvV 1 : †Kvl wefvR‡bi cÖKvi‡f`
Rxe‡`‡n wZb ai‡bi †Kvl wefvRb †`Lv hvq, h_v- (1) A¨vgvB‡Uvwmm (2) gvB‡Uvwmm Ges (3) wg‡qvwmm|

A¨vgvB‡Uvwmm : GB ai‡bi †Kvl wefvRb e¨vK‡Uwiqv, B÷, QÎvK, A¨vwgev BZ¨vw` GK‡Kvlx Rx‡e nq|
GK‡Kvlx Rxe¸‡jv A¨vgvB‡Uvwmm cÖwµqvq wef³ n‡q eske„w× K‡i| G ai‡bi †Kvl wefvR‡b wbDwK¬qvmwU
Wv‡¤^‡ji AvKvi aviY K‡i Ges cÖvq gvS eivei msKzwPZ n‡q I ci¯úi †_‡K wew”Qbœ n‡q `ywU AcZ¨
wbDwK¬qv‡m cwiYZ nq| Gi mv‡_ mv‡_ mvB‡Uvc-vRgI gvS eivei msKzwPZ n‡q `ywU †Kv‡l cwiYZ nq| G
ai‡bi wefvR‡b gvZ…‡Kv‡li wbDwK¬qvm I mvB‡Uvc-vRg mivmwi wef³ n‡q `ywU AcZ¨ †Kvl m„wó K‡i ZvB G‡K
cÖZ¨ÿ †Kvl wefvRb e‡j|

gvB‡Uvwmm : DbœZ †kªwYi cÖvYxi I Dw™¢‡`i †`n †Kvl gvB‡Uvwmm cÖwµqvq wefvwRZ nq| G cÖwµqvq gvZ…‡Kv‡li
wbDwK¬qvm GKevi wefvwRZ n‡q mgAvK„wZi mg¸Y m¤úbœ I mgmsL¨K †µv‡gv‡Rvg wewkó `ywU AcZ¨ †Kvl
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wPÎ 2.2 : GB wPÎ †_‡K Zzwg Kx eyS‡j?

m„wó K‡i| gvB‡Uvwmm †Kvl wefvR‡bi d‡j cÖvYx I Dw™¢` ˆ`N©¨ I cÖ‡¯’ e„w× cvq| Dw™¢‡`i fvRK wUmy¨i
†Kvl G ai‡bi †Kvl wefvR‡bi Øviv †Kv‡li msL¨vi e„w× NUvq|

wg‡qvwmm : wg‡qvwmm †Kvl wefvRb Rbb †Kvl Drc‡bœi mgq N‡U| G ai‡bi †Kvl wefvR‡b gvZ„‡Kv‡li
wbDwK¬qvmwU cici `yevi wefvwRZ n‡jI †µv‡gv‡Rv‡gi wefvRb N‡U gvÎ GKevi| d‡j AcZ¨ †Kv‡l
†µv‡gv‡Rv‡gi msL¨v A‡a©K n‡q hvq| G wefvR‡b †µv‡gv‡Rv‡gi msL¨v A‡a©K nªvm cvq e‡j G ai‡bi
wefvRb‡K nªvmg~jK wefvRbI ejv nq| Rbb gvZ…‡Kv‡l †_‡K cys I ¯¿x M¨v‡gU Drc‡bœi mgq G ai‡bi †Kvl
wefvRb nq|

gvB‡Uvwmm

gvB‡Uvwm‡mi ˆewkó¨

1. gvB‡Uvwmm †Kvl wefvRb †`n‡Kv‡li GK ai‡bi wefvRb c×wZ|

2. G cÖwµqvq gvZ…‡Kv‡li wbDwK¬qvmwU GKevi gvÎ wefvwRZ nq|

3. gvZ…‡KvlwU wefvwRZ n‡q mg¸Y m¤úbœ `ywU AcZ¨ †Kvl m„wó K‡i|

4. G ai‡bi wefvR‡b gvZ„‡Kv‡li †µv‡gv‡Rv‡gi msL¨v Ges AcZ¨ †Kv‡li †µv‡gv‡Rvg msL¨v mgvb _v‡K A_©vr
†µv‡gv‡Rvg msL¨v AcwiewZ©Z _v‡K|

5. G ai‡bi wefvR‡b cÖwZwU †µv‡gv‡Rvg j¤̂vjw¤̂fv‡e `yfv‡M wef³ nq| d‡j m„ó bZzb †Kvl `ywU‡Z
†µv‡gv‡Rvg msL¨v gvZ…‡Kv‡li †µv‡gv‡Rvg msL¨vi mgvb _v‡K| ZvB gvB‡Uvwmm‡K BKz‡qkbvj ev
mgxKiwYK wefvRbI ejv nq|

gvB‡Uvwmm †Kv_vq nq?

gvB‡Uvwmm wefvRb cÖK„Z wbDwK¬qvmhy³ Rxe‡`‡ni †`n‡Kv‡l N‡U, Dw™¢‡`i ea©bkxj As‡ki fvRK wUmy¨
†hgb- KvÊ, g~‡ji AMÖfvM, å~YgyKzj I å~Yg~j, ea©bkxj cvZv, gyKyj BZ¨vw`‡Z G iKg wefvRb †`Lv hvq|
cÖvwY‡`‡ni †`n‡Kv‡l, å~‡Yi cwiea©‡bi mgq, wbgœ‡kªwYi cÖvYxi I Dw™¢‡`i A‡hŠb Rb‡bi mgq G ai‡bi
wefvRb nq|
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wPÎ 2.4 : †cÖv-†gUv‡dR

†µv‡gv‡Rvg

†m‡›Uªv‡Rvg
wbDwK¬qvm
wbDwK¬Ijvm

†µvgvwUb

wbDK¬xq c`©v

gvZ…‡Kvl

mvB‡UvcøvRg

†mw›UªIj
wbDwK¬qvm

†cÖv‡dR †cÖv‡dR (cÖ_gve¯’v)

wbDwK¬Ijvm

†µvgvwUb †µv‡gv‡Rvg

†µvgvwUW

†cÖv‡dR (†klve¯’v)

wbDK¬xq c`©v wbDwK¬qvm †m‡›UªvwgUvi

Dw™¢`‡Kvl
wPÎ 2.3 : †cÖv‡dR

†Kvb †Kvb †Kv‡l gvB‡Uvwmm wefvRb N‡U bv?

cÖvYx‡`i mœvqywUmy¨i mœvqy‡Kv‡l, ¯Íb¨cvqx cÖvYx‡`i cwiYZ †jvwnZ i³ KwYKv I AbyPwµKv Ges
Dw™¢‡`i ¯’vqx wUmy¨i †Kv‡l G ai‡bi wefvRb N‡U bv|

cvV 2 : gvB‡Uvwmm †Kvl wefvRb c×wZ
gvB‡Uvwmm wefvRbwU `ywU ch©v‡q m¤úbœ nq| cÖ_g ch©v‡q wbDwK¬qv‡mi Ges wØZxq ch©v‡q mvB‡Uvc-vR‡gi
wefvRb nq| wbDwK¬qv‡mi wefvRb‡K K¨vwiIKvB‡bwmm Ges mvB‡Uvc-vR‡gi wefvRb‡K mvB‡UvKvB‡bwmm e‡j|
gvB‡Uvwmm †Kvl wefvRb GKwU avivevwnK c×wZ ZvB cÖ_‡g K¨vwiIKvB‡bwmm A_©¨vr wbDwK¬qv‡mi wefvRb nq,
cwieZx©‡Z mvB‡UvKvB‡bwmm nq| Z‡e K¨vwiIKvB‡bwmm I mvB‡UvKvB‡bwmm ïiy nIqvi Av‡M †KvlwUi
wbDwK¬qvm‡K wKQy cÖ¯‘wZg~jK KvR Ki‡Z nq| †KvlwUi G Ae¯’v‡K B›Uvi‡dR e‡j|

†Kw›`ªKvi wefvRb ev K¨vwiIKvB‡bwmm

wefvwRZ †Kv‡l wbDwK¬qvmwUi GKwU RwUj cwieZ©‡bi gva¨‡g K¨vwiIKvB‡bwmm m¤úbœ nq| cwieZ©b¸‡jv
avivevwnKfv‡e N‡U| eySvi myweav‡_© GB ch©vqwU‡K cvuPwU av‡c wef³ Kiv n‡q‡Q| avc¸‡jv- 1. †cÖv‡dR , 2.
†cÖv-†gUv‡dR, 3. †gUv‡dR, 4. A¨vbv‡dR I 5. †U‡jv‡dR|

†cÖv‡dR : GwU gvB‡Uvwmm †Kvl wefvR‡bi me‡P‡q `xN©¯’vqx avc, G av‡c †Kv‡l wbgœwjwLZ NUbvewj N‡U-

1. †Kv‡li wbDwK¬qvm AvKv‡i eo nq|

2. cvwb we‡qvR‡bi d‡j wbDwK¬qvi RvwjKv †f‡½ wM‡q KZK¸‡jv wbw`©ó msL¨K AuvKveuvKv myZvi g‡Zv
As‡ki m„wó nq| G¸‡jv‡K †µv‡gv‡Rvg e‡j| Gici cÖwZwU †µv‡gv‡Rvg j¤̂vjw¤̂fv‡e wef³ n‡q `ywU
†µvgvwUW MVb K‡i| G¸‡jv †m‡›Uªvwgqvi bvgK GKwU we›`y‡Z hy³ _v‡K|

cvV 3 : †cÖv-†gUv‡dR, †gUv‡dR I A¨vbv‡dR
†cÖv-†gUv‡dR : G avcwU ¯̂í¯’vqx| G av‡c-
1. wbDwK¬qvi c`©v I wbDwK¬Ijvm m¤ú~Y©fv‡e wejyß n‡q hvq|
2. †Kv‡li DËi †giy †_‡K `wÿY †giy ch©šÍ we¯Í„Z KZK¸‡jv ZšÍyi
Avwef©ve N‡U| G¸‡jv gvKzi AvK„wZ aviY K‡i ZvB G‡K w¯úÛj
hš¿ e‡j| w¯cÛj h‡š¿i ga¨fvM‡K welyexq AÂj e‡j|
cÖvwY‡Kv‡l †mw›UªIj `ywUi Pvwiw`K †_‡K we”QzwiZ iwk¥i g‡Zv

†cÖv‡dR (cÖ_gve¯’v) †cÖv‡dR (†klve¯’v)

wbDwK¬Ijvm

†µv‡gv‡Rvg

A¨v÷ªvi iwk¥

†m‡›Uªvwgqvi

cÖvwY‡Kvl

†µvgvwUW
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†giyAÂj

welyg AÂj

†µvgvwUWØq

w¯cÛj Zš‘

†m‡›Uªvwgqvi

cªvwY‡Kvl

Dw&™¢`‡Kvl

AvcZ¨ †µv‡gvRg

jyßcÖvq w¯cÛj Zš‘

†giy

A¨v÷ªvi iwk¥i Avwef©ve N‡U Ges †Kv‡li `yB wecixZ †giy‡Z †cuŠQv‡Z w¯cÛj ZšZz MVb K‡i| ZšÍyMy‡jv
ci¯ci hy³ n‡q w¯cÛj hš¿ MVb K‡i|

†gUv‡dR : G av‡c-

1. †µv‡gv‡Rvg¸‡jv w¯úÛj h‡š¿i welyexq AÂ‡j Av‡m Ges ZšÍyi mv‡_ †m›Uªvwgqvi w`‡q AvU‡K _v‡K|

2. G av‡c †µv‡gv‡Rvg¸‡jv me‡P‡q Lv‡Uv I †gvUv †`Lvq|

A¨vbv‡dR : G av‡c-

1. cÖwZwU †µv‡gv‡Rv‡gi †m‡›Uªvwgqvi `yfv‡M wef³ n‡q hvq, d‡j cÖ‡Z¨K †µvgvwUW GKwU K‡i †m‡›Uªvwgqvi cvq|

2. †µvgvwUW¸‡jv ci¯úi †_‡K wew”Qbœ n‡q hvq| G Ae¯’vq cÖwZwU †µvgvwUW‡K AcZ¨ †µv‡gv‡Rvg e‡j|
3. Gici †µv‡gv‡Rvg¸‡jvi mv‡_ hy³ ZšÍy¸‡jvi ms‡KvP‡bi d‡j AcZ¨ †µv‡gv‡Rv‡gi A‡a©K DËi †giyi
w`‡K Ges A‡a©K `wÿY †giyi w`‡K AMÖmi n‡Z _v‡K| G mgq †µv‡gv‡Rvg¸‡jv Bs‡iwR eY©gvjvi V, L, J

A_ev I AvK…wZ wewkó nq|

cvV 4 †U‡jv‡dR : G av‡c-
1. AcZ¨ †µv‡gv‡Rvg¸‡jv wecixZ †giy‡Z G‡m †cŠQvq|

2. Gici †µv‡gv‡Rvg¸‡jv‡K wN‡i wbDwK¬qvi c`©v Ges wbDwK¬Ijv‡mi cybt Avwef©ve N‡U| cÖvwY‡Kv‡l Dfq
†giy‡Z GKwU K‡i †mw›UªIj m„wó nq|

3. G Ae¯’vq †µv‡gv‡Rvg¸‡jv miy I j¤̂v AvKvi aviY K‡i ci¯ú‡ii mv‡_ RU cvwK‡q wbDwK¬qvi †iwUKzjvg MVb
K‡i| Gfv‡e †Kv‡li `yB †giy‡Z `ywU AcZ¨ wbDwK¬qvm MwVZ nq Ges K¨vwiIKvB‡bwm‡mi mgvwß N‡U|

wPÎ 2.5 : †gUv‡dR

wPÎ 2.6 : A¨vbv‡dR

w¯cÛj Zš‘

welyexq AÂj
†µv‡gvRg

†giy

Dw&™¢`‡Kvl

AcZ¨ †µv‡gvRg

cªvwY‡Kvl
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wbDwK¬qvi †gg‡eªb
wbDwK¬Ijvm
†µv‡gvRg

†Kvl‡cøU
jyßcÖvq w¯cÛj Zš‘

AvcZ¨ wbDwK¬qvm

Dw™¢`‡Kvl cÖvwY‡Kvl

Dw™¢`‡Kvl

MjwMe¯‘ †Kvl‡cøU cøvRgvc`©v †KvlcÖvPxi

AcZ¨ †Kvl

LuvR
cÖvwY‡Kvl

KvR : K¨vwiIKvB‡bwmm I
mvB‡UvKvB‡bwmm Gi
cv_©K¨¸‡jv †jL|

mvB‡UvKvB‡bwmm
wbDwK¬qv‡mi wefvRb †kl nIqvi mv‡_ mv‡_ mvB‡UvKvB‡bwmm ïiy nq| cÖK…Zc‡ÿ †U‡jv‡dR `kv‡ZB
mvB‡UvKvB‡bwmm ïiy nq| †U‡jv‡dR av‡ci †k‡l welyexq Z‡j G‡ÛvcøvRwgK RvwjKvi ¶z`ª ¶z`ª Ask¸wj Rgv
nq Ges c‡i Giv wgwjZ n‡q †Kvl‡cøU MVb K‡i| †Kvl‡c-U cwiewZ©Z I cwiewa©Z n‡q †Kvl cÖvPxi MVb K‡i
`ywU AcZ¨ †Kvl m„wó K‡i|

cÖvwY‡Kv‡li †¶‡Î wbDwK¬qv‡mi wefvR‡bi mv‡_ mv‡_ †Kv‡li gvSvgvwS As‡k †Kvlc`©vi Dfq cvk †_‡K `ywU
LuvR m„wó nq| †Kvlc`©vi G LuvR µgk wfZ‡ii w`‡K wM‡q wbiÿxq Zj
eive‡i we¯—…Z n‡q wgwjZ n‡q `ywU AcZ¨ †Kvl m„wó K‡i| Zvn‡j
Avgiv Rvb‡Z cvijvg Dw™¢` †Kv‡li †Kvl‡c-U MwVZ nq Ges cÖvwY‡Kv‡l
K¬x‡fR ev dv‡ivwqs c×wZ‡Z mvB‡UvKvB‡bwmm N‡U|

cvV 5 I 6 : wg‡qvwmm
G Aa¨v‡qi ïiy‡Z †R‡bwQ wg‡qvwmm †Kvl wefvRb Kv‡K e‡j| GLb cÖkœ n‡”Q wg‡qvwmm †Kb nq?

gvB‡Uvwmm †Kvl wefvR‡b AcZ¨ †Kvl¸‡jvi †µv‡gv‡Rvg msL¨v gvZ…‡Kv‡li mgvb _v‡K| e„w× I A‡hŠb Rb‡bi
Rb¨ gvB‡Uvwmm †Kvl wefvRb Acwinvh©| †hŠb Rb‡b cys I ¯¿x Rbb †Kv‡li wgj‡bi cÖ‡qvRb c‡o| hw`
Rbb‡Kvl¸‡jvi †µv‡gv‡Rvg msL¨v †`n‡Kv‡li mgvb †_‡K hvq Zvn‡j RvB‡MvU †Kv‡l RxewUi †`n‡Kv‡li
†µv‡gv‡Rvg msL¨vi wØ¸Y n‡q hv‡e| wg‡qvwmm †Kvl wefvR‡b Rbb‡Kv‡l †µv‡gv‡Rvg msL¨v gvZ…‡Kv‡li
†µv‡gv‡Rvg msL¨vi A‡a©K n‡q hvq| d‡j `ywU Rbb‡Kvl GKÎ n‡q †h RvB‡MvU MVb K‡i Zvi †µv‡gv‡Rvg
msL¨v cÖRvwZi †µv‡gv‡Rvg msL¨vi Abyiƒc _v‡K| G‡Z wbw`©ó cÖRvwZi †µv‡gv‡Rvg msL¨vi aªyeZv eRvq _v‡K|

wPÎ 2.7 : †U‡jv‡dR

wPÎ 2.8 : mvB‡UvKvB‡bwmm



Rbb gvZ…‡Kvl

wg‡qvwmm

wg¤^vYy ïµvYy

RvB‡MvU
wb‡lK

wg‡qvwmm
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Rbb‡Kvl m„wói mgq Ges wbgœ‡kªwYi Dw™¢‡`i Rxeb P‡µi †Kv‡bv GK mgq hLb GiKg N‡U ZLb †Kv‡li
†µv‡gv‡Rvg msL¨vi †m Ae¯’v‡K n¨vc-‡qW (n) e‡j| hLb `ywU n¨vc-‡qW †Kv‡li wgjb N‡U ZLb †m Ae¯’v‡K
wWc-‡qW (2n) e‡j |

myZivs wg‡qvwmm †Kvl wefvRb nq e‡jB cÖwZwU cÖRvwZi ˆewkó¨ eskci¤úivq wU‡K _vK‡Z cv‡i|

wg‡qvwm‡mi ˆewkó¨
1. Rx‡ei Rbb I wbgœ‡kªwYi Dw™¢‡`i RvB‡Mv‡U wg‡qvwmm N‡U|
2. G ai‡bi †Kvl wefvR‡b GKwU †Kvl †_‡K PviwU †Kv‡li m„wó nq|
3. †µv‡gv‡Rvg GKevi wef³ nq Ges wbDwK¬qvm `yevi wef³ nq|
4. m„ó PviwU †Kv‡li wbDwK¬qv‡m †µv‡gv‡Rvg msL¨v gvZ… wbDwK¬qv‡mi †µv‡gv‡Rvg msL¨vi A‡a©K nq|

wg‡qvwmm †Kv_vq N‡U?

wg‡qvwmm †Kvl wefvRb cÖavbZ Rx‡ei Rbb †Kvl ev M¨v‡gU m„wói mgq Rbb gvZ…‡Kv‡l N‡U| mcy¯úK Dw™¢‡`i
civMavbx I wW¤̂‡Ki g‡a¨ Ges DbœZ cÖvwY‡`‡n ïµvk‡q I wW¤̂vkq Gi g‡a¨ wg‡qvwmm N‡U|

wg‡qvwmm c×wZ

wg‡qvwmm wefvR‡bi mgq †Kvl cici `yevi wefvwRZ nq|

cÖ_g wefvRb‡K cÖ_g wg‡qvwUK wefvRb ev wg‡qvwmm-1 Ges wØZxq wefvRb‡K wØZxq wg‡qvwUK wefvRb ev
wg‡qvwmm-2 ejv nq| cÖ_g wefvR‡bi mgq AcZ¨ †Kv‡l †µv‡gv‡Rv‡gi msL¨v gvZ…‡Kv‡li †µv‡gv‡Rvg msL¨vi
A‡a©‡K cwiYZ nq Ges wØZxq wefvRbwU gvB‡Uvwm‡mi Abyiƒc|

wPÎ 2.9 : wg‡qvwmm †Kvl wefvRb

cÖ_g wefvRb
(n«vm wefvRb)

gvZ…Rbb †Kvl (2n)

wPÎ 2.10 : wg‡qvwmm wefvRb m¤^‡Ü aviYv

wØZxq wefvRb
(mg wefvRb)

(n)
(n)

(n)

(n)

(n)
(n)

wWcø‡qW
n¨vcø‡qW
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†MÖMi †Rvnvb †g‡WÛi
1822-1884

cvV 7-9 : eskMwZ wba©vi‡Y †µv‡gv‡Rvg wW.Gb.G Ges Avi.Gb.G Gi f~wgKv
gv I evevi wKQy wKQy ˆewkó¨ mšÍvb-mšÍwZ †c‡qB _v‡K| gvZv-wcZvi ˆewkó¨ †h cÖwµqvq mšÍvb-mšÍwZ‡Z
mÂvwiZ nq, Zv‡K eskMwZ e‡j| Avi mšÍvbiv wcZv-gvZvi †hme ˆewkó¨ cvq, †m¸‡jv‡K e‡j eskMZ
ˆewkó¨| eskMwZ m¤^‡Ü GK mgq gvby‡li aviYvUv wQj KvíwbK| cieZ©x‡Z weÁvbxiv e¨vL¨v w`‡q‡Qb Kxfv‡e
wcZvgvZvi ˆewkó¨ Zvi mšÍvbmšÍwZ‡Z mÂvwiZ nq| Ebwesk kZvwãi wØZxqv‡a© cÖ_g whwb eskMwZi aviv
mg‡Ü mwVK aviYv †`b Zvi bvg †MÖMi †Rvnvb †g‡Ûj| eZ©gv‡b eskMwZ m¤̂‡Ü AvaywbK †h ZË¡ cÖPwjZ Av‡Q
Zv †g‡Û‡ji Avwe®‹vi Z‡Ë¡i Dci wfwË K‡i cÖwZwôZ n‡q‡Q| G Rb¨ †g‡Ûj‡K
wRbZ‡Ë¡i RbK ejv nq|

wbDwK¬qv‡m Aew¯’Z wbw`©ó msL¨K myZvi g‡Zv †h Ask¸‡jv Rx‡ei eskMZ
ˆewkó¨ enb K‡i Zv‡`i †µv‡gv‡Rvg e‡j| †µv‡gv‡Rv‡gi MVb I AvKvi m¤̂‡Ü
†h aviYv Avgiv cvB Zv cÖavbZ gvB‡Uvwmm †Kvl wefvR‡bi †cÖv‡dR av‡c `„ó
†µv‡gv‡Rvg †_‡K cvB| cÖwZwU †µv‡gv‡Rv‡gi cÖavb `ywU Ask _v‡KÑ †µvgvwUW I
†m‡›Uªv‡gqvi| gvB‡Uvwmm †Kvl wefvR‡bi †cÖv‡dR av‡c cÖ‡Z¨KUv †µv‡gv‡Rvg
j¤^vjw¤^fv‡e wef³ nIqvi ci †h `ywU mgvb AvK…wZi myZvi g‡Zv Ask MVb K‡i
Zv‡`i cÖ‡Z¨KwU‡K †µvgvwUW e‡j| †µvgvwUW `ywU wbw`©ó ¯’v‡b ci¯úi hy³ _v‡K Zv‡K †m‡›Uªvwgqvi e‡j| †Kvl
wefvR‡bi mgq w¯úÛj ZšÍy †m‡›Uªvwgqv‡ii mv‡_ hy³ nq|

wbDwK¬K GwmW `yB ai‡bi h_v- wW.Gb.G (wW-Aw·ivB‡ev wbDwK¬K A¨vwmW) Ges Avi.Gb.G (ivB‡ev wbDwK¬K
A¨vwmW)| †µv‡gv‡Rv‡gi cÖavb Dcv`vb wW.Gb.G| eskMwZ aviv cwien‡b †µv‡gv‡Rv‡gi ˆewkó¨ wbqš¿YKvix
wW.Gb.G Gi Ask I Avi.Gb.G Gi ¸iyZ¡ Acwimxg| mvaviYZ †µv‡gv‡Rv‡gi wW.Gb.G AYy¸‡jvB Rx‡ei
PvwiwÎK ˆewk‡ó¨i cÖK…Z aviK Ges Rxe †`‡ni ˆewkó¨¸‡jv cyiylvYyµ‡g enb K‡i| ZvB ˆewkó¨ wbqš¿YKvix
wW.Gb.G Gi Ask †K wRb bv‡g AwfwnZ Kiv nq| myZivs wRb n‡jv †µv‡gv‡Rv‡g Aew¯’Z wW.Gb.G|
wW.Gb.G AYy wR‡bi ivmvqwbK iƒc| †hme Rx‡e wW.Gb.G _v‡K bv †Kej Avi.Gb.G _v‡K †m †¶‡Î Avi.Gb.G
wRb wn‡m‡e KvR K‡i| †hgb- ZvgvK Mv‡Qi †gvRvBK fvBivm (TMV)|

Rx‡ei GK GKwU ˆewk‡ó¨i Rb¨ GKvwaK wRb KvR K‡i, Avevi †Kv‡bv †Kv‡bv †¶‡Î GKwUgvÎ wRb †ek
K‡qKwU ˆewkó¨‡K wbqš¿Y K‡i| gvby‡li †Pv‡Li is, Pz‡ji cÖK…wZ, Pvgovi is BZ¨vw` meB wRb KZ…©K
wbqwš¿Z| gvby‡li g‡Zv Ab¨vb¨ cÖvYx I Dw™¢‡`i ˆewkó¨¸‡jvI Zv‡`i †µv‡gv‡Rv‡g Aew¯’Z wRb Øviv wbqwš¿Z
nq| †µv‡gv‡Rvg wRb‡K GK esk †_‡K cieZ©x es‡k enb Kivi Rb¨ evnK wnmv‡e KvR K‡i eskMwZi aviv
A¶yYœ iv‡L|

gv‡qvwUK †Kvl wefvR‡bi Øviv eskMwZi G aviv Ae¨vnZ _v‡K| †µv‡gv‡Rvg eskMwZi aviv A¶yYœ ivLvi Rb¨
†Kvl wefvR‡bi mgq wRb‡K mivmwi gvZv-wcZv †_‡K enb K‡i cieZ©x eska‡i wb‡q hvq| G Kvi‡Y
†µv‡gv‡Rvg‡K eskMwZi †fŠZwfwË ejv nq|

myZivs G Av‡jvPbv †_‡K Avgiv eyS‡Z cvijvg wg‡qvwUK †Kvl wefvR‡bi gva¨‡g eskMwZi aviv Ae¨vnZ _v‡K
Ges †µv‡gvR‡gi msL¨v wbqš¿‡Yi gva¨‡g eskvbyµ‡g cÖwZwU cÖRvwZi ¯̂KxqZv iwÿZ nq|
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gvbe †`‡n †µv‡gv‡Rvg msL¨v 46wU| Rbb †Kv‡l Ges åy‡Yi †Kv‡l †µv‡gv‡Rvg msL¨v KZ n‡e?

G Aa¨vq cvV †k‡l hv wkLjvgÑ

- Rx‡ei e„w× †Kvl wefvR‡bi gva¨‡g N‡U|

- †Kvl wefvRb wZb cÖKvi Ges G¸‡jv †Kv_vq N‡U|

-  Rx‡e †µv‡gv‡Rvg msL¨v Kxfv‡e aªyeK _v‡K?

-  n¨vc-‡qW I wWc-‡qW ej‡Z Kx eySvq?

-  eskMwZi aviK wRb Ges eskvbyµ‡g G¸‡jvi evnK †µv‡gv‡Rvg|

- †MÖMi †Rvnvb †g‡Ûj eskMwZi RbK|

Abykxjbx
k~b¨¯’vb c~iY Ki

1. --------- av‡c †µv‡gv‡Rvg †µvgvwUW mn welyexq AÂ‡j Ae¯’vb †bq|

2. †µv‡gv‡Rvg msL¨v nªvm cvq --------- wefvR‡b|

3. A¨vwgevq --------- wefvRb †`Lv hvq|

4. Rx‡ei †`n‡Kv‡l †µv‡gv‡Rv‡gi cÖK…wZ --------- |

5. wbDwK¬qvm wefvRb c×wZ‡K --------- e‡j|

eûwbe©vPwb cÖkœ

1. gvB‡Uvwmm wefvR‡bi †Kvb av‡c †µv‡gv‡Rvg¸‡jv me©vwaK Lv‡Uv I †gvUv nq?

K. †cÖv‡dR L. †cÖv‡gUv‡dR

M. †gUv‡dR N. A¨vbv‡dR

2. gvby‡li †Pv‡Li is wbqš¿Y K‡i †KvbwU?

K. wW. Gb. G L. Avi. Gb. G

M. wbDwK¬Ijvm N. †m‡›Uªvwgqvi
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wb‡Pi AskUzKz c‡o 3 I 4 b¤̂i cÖ‡kœi DËi `vI

mvdIqvb B‡jKU&ªb AYyexÿY h‡šÎi mvnv‡h¨ wcuqv‡Ri g~‡ji †Kvl ch©‡eÿY KiwQj| †m †Kvl wefvR‡bi GKwU

`kvq †Kv‡li wbDwK¬qv‡m †Kv‡bv AveiYx I wbDwK¬Ijvm †`L‡Z †cj bv, Z‡e †µv‡gv‡Rvg¸‡jv †Kv‡li wVK gvS

eivei Ae¯’vb Ki‡Z †`Lj|

3. †Kvl wefvR‡bi †Kvb `kvq mvdIqv‡bi †PvL c‡owQj?

K. †cÖv‡dR L. †cÖv‡gUv‡dR

M. †gUv‡dR N. A¨vbv‡dR

4. mvdIqvb Gi ch©‡eÿYK…Z `kvwUi cieZx© `kvq-

i. †µv‡gv‡Rvg¸‡jv †m‡›Uªvwgqvi †_‡K wew”Qbœ n‡e
ii. †µvgvwUW¸‡jv ci¯úi n‡Z wew”Qbœ n‡e

iii. †m‡›Uªvwgqvi `yfv‡M wef³ n‡q hv‡e

wb‡Pi †KvbwU mwVK?
K. i I ii L. i I iii

M. ii I iii N. i, ii I iii

m„Rbkxj cÖkœ

1. dvivex m¨vi weÁvb K¬v‡m †Kvl wefvRb m¤c‡K© Av‡jvPbv KiwQ‡jb| wZwb ej‡jb, †Kvl wefvR‡bi GKwU

we‡kl av‡c wbDwK¬qv‡m Aew¯’Z myZvi g‡Zv As‡ki †m‡›Uªvwgqvi `yBfv‡M fvM n‡q hvq| d‡j wefvwRZ

†Kv‡l Gi msL¨v AcwiewZ©Z _v‡K|

K. †Kvb ai‡bi †Kvl wefvR‡b Rbb‡Kvl Drcbœ nq?
L. A¨vgvB‡Uvwmm ej‡Z Kx eySvq? e¨vL¨v Ki|
M. dvivex m¨v‡ii ewY©Z we‡kl avcwUi mwPÎ eY©bv `vI|

N. dvivex m¨v‡ii ewY©Z myZvi g‡Zv AskwUi f~wgKv we‡kølY Ki|

2.

K. gvby‡li cÖwZwU †`n‡Kv‡l KqwU †µv‡gv‡Rvg i‡q‡Q?
L. Rxb ej‡Z Kx eySvq?
M. P †Kvl wefvRbwU e¨vL¨v Ki|

N. DbœZ cÖvYx‡Z P I Q †Kvl wefvRb `yBwUi Zzjbvg~jK Av‡jvPbv Ki|

2n

n

n

2n

2n

2n



AwfmªeY cÖwµqvq cvwb †kvlY

cÖ‡¯̂`‡bi Kvi‡Y cvwb
ev®úvKv‡i e¨vc‡bi Øviv
cvZv †_‡K evB‡i wbM©gb

g~j †_‡K cvZvq cvwbi DaŸ©Mgb

Z…Zxq Aa¨vq

e¨vcb, AwfmªeY I cÖ‡¯^`b

Dw™¢` g~‡ji mvnv‡h¨ gvwU †_‡K cvwb I cvwb‡Z `ªexf~Z LwbR jeY †kvlY K‡i Ges †mB cvwb I im Kv‡Êi
wfZi w`‡q cvZvq †cŠQvq| Avevi †`‡n †kvwlZ cvwb Dw™¢` ev®ú AvKv‡i †`n †_‡K †ei K‡i †`q| Dw™¢`iv †h
me cÖwµqvq Kve©b WvBA·vBW I Aw·‡Rb M¨vm MÖnY K‡i Ges Z¨vM K‡i, †`‡n cvwb I cvwb‡Z `ªwef~Z
LwbR jeY †kvlY K‡i H im †`‡ni bvbv A‡½ cwienb K‡i I †`n †_‡K cvwb ev®ú AvKv‡i †ei K‡i †`q
†mB me cÖwµqv e¨vcb, AwfmªeY, †kvlY, cwienb I cÖ‡¯^`‡bi gva¨‡g N‡U| GB Aa¨v‡q G welq¸‡jv Av‡jvPbv
Kiv n‡jv|

G Aa¨vq cvV †k‡l AvgivÑ

� • e¨vcb cÖwµqv e¨vL¨v Ki‡Z cvie|

� • AwfmªeY cÖwµqv e¨vL¨v Ki‡Z cvie|

� • cÖ‡¯^`b cÖwµqvq Dw™¢‡`i cvwb cwiZ¨vM e¨vL¨v Ki‡Z cvie|

� • Dw™¢‡`i cvwb †kvlY e¨vL¨v Ki‡Z cvie|

cvV 1 I 2 : e¨vcb
Avgiv Rvwb me c`v_©B KZ¸‡jv ¶y ª̀ ¶y`ª AYy w`‡q ˆZwi| GB AYy¸wj memgq MwZkxj ev Pjgvb Ae¯’vq
_v‡K| Zij I M¨v‡mi †¶‡Î AYy¸wji Pjb Lye ª̀yZ Ges †ewk Nb‡Z¡i ¯’vb †_‡K Kg Nb‡Z¡i w`‡K AYy¸wj
Qwo‡q co‡Z _v‡K| GB Pjb Pj‡Z _v‡K hZ¶Y bv AYy¸wji NbZ¡ `yB ¯’v‡b mgvb nq| AYy¸wji Gi~c Pjb

cÖwµqv‡K e‡j e¨vcb| e¨vcbKvix c`v‡_©i AYy-cigvYy¸wji MwZkw³i cÖfv‡e GK cÖKvi Pvc m„wó nq hvi cÖfv‡e
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nvjKv
bxj cvwbZzu‡Zi †Kjvm

Nb
bxj cvwb

AwaK NbZ¡hy³ ¯’vb †_‡K Kg NbZ¡ hy³ ¯’v‡b AYy¸wj Qwo‡q

c‡o| G cÖKvi Pvc‡K e¨vcb Pvc e‡j| †Kv‡bv c`v‡_©i AYyi e¨vcb

ZZ¶Y Pj‡Z _v‡K hZ¶Y bv D³ c`v‡_©i AYy¸wji NbZ¡ me©Î

mgvb nq| AYy¸wji NbZ¡ mgvb nIqv gvÎB c`v‡_©i e¨vcb eÜ

n‡q hvq|

e¨vcb ej‡Z Kx eySvq Zv K‡qKwU cix¶vi gva¨‡g mn‡R eySv hvq|

cix¶vjä Áv‡bi wfwË‡Z Av‡jvPbv K‡i e¨vcb m¤̂‡Ü ev¯Íe Ávb

cvIqv hvq| wb‡P e¨vcb cÖwµqvi K‡qKwU cixÿv Av‡jvPbv Kiv n‡jvÑ

✯ GB cix¶v †_‡K Zzwg Kx eyS‡j, LvZvq wjwce× Ki|

KvR : wKQy cwigvY Zzu‡Z weKv‡ii cvwb‡Z †d‡j

wKQz¶Y A‡c¶v Ki| Zzu‡Z cvwb‡Z `ªexf~Z n‡e

Ges cvwbi is Zzu‡Zi is aviY Ki‡e| †Kb Ggb

n‡jv e¨vL¨v Ki| cwi‡k‡l Avgv‡`i Pvicv‡k

msNwUZ wewfbœ e¨vcb wµqvi ZvwjKv ˆZwi Ki|

e¨vc‡bi ¸iyZ¡ : Rx‡ei me iKg kvixie„Ëxq Kv‡R e¨vcb cÖwµqvi N‡U| †hgb-

Dw™¢` mv‡jvKms‡k-l‡Yi mgq evZv‡mi Kve©b WvBA·vBW MÖnY K‡i Ges Aw·‡Rb Z¨vM K‡i| GB AZ¨vek¨K

KvR e¨vcb Øviv m¤¢e nq| Rxe‡Kv‡l k¦m‡bi mgq M-y‡KvR Rvi‡bi Rb¨ Aw·‡Rb e¨eüZ nq| e¨vcb wµqvi

Øviv †Kv‡l Aw·‡Rb cÖ‡ek K‡i Ges Kve©b WvBA·vBW †ei n‡q hvq| Dw™¢` †`‡n †kvwlZ cvwb ev®úvKv‡i

cÖ‡¯^`‡bi gva¨‡g †`n †_‡K e¨vcb cÖwµqvq †ei K‡i †`q| cÖvYx‡`i k¦m‡bi mgq Aw·‡Rb I Kve©b

WvBA·vB‡Wi Av`vb-cÖ`vb I i³ †_‡K Lv`¨, Aw·‡Rb cÖf„wZi jwmKvq enb I jwmKv †_‡K †Kv‡l cwienb

Kiv e¨vcb Øviv m¤úbœ nq|

wPÎ 3.1 : †m‡›Ui e¨vc‡bi cix¶v|
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`ªeY (Solution) : `ªve I `ªve‡Ki wgkª‡Yi d‡j hv Drcbœ nq| †hgb- wPwb (`ªve) I cvwb (`ªveK)
wgwk‡q mieZ ( ª̀eY ) ˆZwi nq|

`ªve (Solute) : `ªve‡K hv `ªexf~Z nq| †hgb -wPwb, jeY BZ¨vw`

`ªveK (Solvent) : `ªve hv‡Z `ªexf~Z nq| †hgb - cvwb|

A‡f`¨c`©v : †h c`©v w`‡q `ªveK I `ªve Dfq cÖKvi c`v‡_©i AYy¸‡jv PjvPj Ki‡Z cv‡i bv Zv‡K A‡f`¨
c`©v e‡j| †hgb- cwjw_b, wKDwUbhy³ †KvlcÖvPxi|

†f`¨ c`©v : †h c`©v w`‡q `ªveK I `ªve Df‡qiB AYy mn‡R PjvPj Ki‡Z cv‡i Zv‡K †f`¨ c`©v e‡j|
†hgbÑ †KvlcÖvPxi |

Aa©‡f`¨ c`©v : †h c`©v w`‡q †Kej ª̀e‡Yi ª̀veK AYy (Dw™¢‡`i †¶‡Î cvwb) PjvPj Ki‡Z cv‡i wKšÍy `ªve
AYy PjvPj Ki‡Z cv‡i bv Zv‡K Aa©‡f`¨ c`©v e‡j| †hgbÑ †Kvl c`©v, wW‡gi †Lvmvi wfZ‡ii c`©v, gv‡Qi
cUKvi c`©v BZ¨vw`|

cvV 3 : AwfmªeY

Avgiv j¶¨ K‡iwQ hw` GKUv ïKbv wKmwgm‡K cvwb‡Z wKQy¶Y
wfwR‡q ivwL Zvn‡j †mwU dz‡j D‡V| GwU wKmwgm Øviv cvwb
†kvl‡Yi Kvi‡Y N‡U Ges cvwb †kvlY AwfmªeY Øviv N‡U|
AwfmªeYI GK cÖKvi e¨vcb| AwfmªeY †KejgvÎ Zi‡ji †¶‡Î
N‡U Ges GKwU Aa©‡f`¨ c`©v Awfmªe‡Yi mgq `ywU Zij‡K
c„_K K‡i iv‡L| wKmwg‡mi D`vniY w`‡q welqUv GLv‡b
eySv‡bv n‡jv|

Avgiv Rvwb `ywU wfbœ Nb‡Z¡i ª̀eY GKÎ wgwkªZ n‡j ¯̂vfvweK
fv‡eB G‡`i g‡a¨ e¨vcb msNwUZ nq| j¶ K‡i †`L

wKmwg‡mi wfZ‡ii cvwb kywK‡q hvIqvi d‡j wKmwgm¸‡jv

KzP‡K †M‡Q| wKmwgm †L‡Z wgwó jv‡M KviY wKmwg‡mi wfZ‡i cvwbi AYyi NbZ¡ LyeB Kg Ges wPwbi AYyi

NbZ¡ LyeB †ewk| GLb wKmwgm¸‡jv cvwb‡Z ivL‡j, wbqg Abymv‡i wPwbi ( ª̀ve) AYy cvwbi ( ª̀veK) w`‡K Ges

cvwbi AYy wPwbi w`‡K avweZ n‡e| wKšÍy wKmwg‡mi †¶‡Î Zv NU‡Q bv, wKmwgmwU ïay cvwb †kvlY K‡i dz‡j

DV‡Q| KviY wKmwg‡mi wfZ‡i wPwbi GKwU Mvp `ªeY GKwU c`©v Øviv cvwb †_‡K c„_K n‡q Av‡Q| d‡j ïay

cvwbi AYy wKmwg‡mi Af¨šÍ‡i e¨vcb cÖwµqvq cÖ‡ek K‡i‡Q, wKšÍy wPwbi AYy GB iKg c`©v †f` K‡i evB‡i

Avm‡Z cvi‡Q bv| G ai‡bi c`©v‡K Aa©‡f`¨ c`©v e‡j| A_©vr †h c`©vi ga¨ w`‡q `ªveK (cvwb)

ïKbv wKmwgm

AwfmªeY Øviv cvwb †kvl‡Yi
d‡j wKmwgm¸‡jv ùxZ n‡q‡Q

wPÎ 3.2 : wKmwg‡mi mvnv‡h¨ AwfmªeY cixÿv
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GUvB AwfmªeY ev Am‡gvwmm| Zvn‡j Awfmªe‡Yi msÁv Avgiv Gfv‡e w`‡Z cvwi, GKB ª̀veK (cvwb) wewkó
`ywU wfbœ Nb‡Z¡i `ªeY GKwU Aa©‡f`¨ c`©v Øviv c„_K _vK‡j †h †fŠZ cÖwµqvq ª̀veK (cvwb) Kg Nb‡Z¡i (AwaK
cvwb ) `ªeY †_‡K AwaK Nb‡Z¡i (Kg cvwb) ª̀e‡Yi w`‡K e¨vwcZ nq Zv‡K AwfmªeY ev Am‡gvwmm e‡j|

cvV : 4 Awfmªe‡Yi ¸iyZ¡

wewfbœ cÖ‡qvRbxq jeY Dw™¢`‡`‡n `ªexf~Z Ae¯’vq Rxe‡Kv‡l cÖ‡ek K‡i| Rxe‡Kv‡li †KvlveiY ev c-vRgv c`©v
Aa©‡f`¨ c`©v wn‡m‡e KvR K‡i| c-vRgv c`©v w`‡q AwfmªeY cÖwµqvq cvwb‡Z `ªwef~Z wewfbœ LwbR jeY †Kv‡li
g‡a¨ cÖ‡ek K‡i ev evB‡i Av‡m| cvwb I cvwb‡Z `ªexf~Z LwbR jeY‡K GK‡Î †Kvl im ev ms‡¶‡c im e‡j|
myZivs †Kv‡li g‡a¨ wewfbœ ˆRe-ivmvqwbK cÖwµqv¸wj‡K mPj ivLvi Rb¨ Awfmªe‡Yi f~wgKv Lye ¸iyZ¡c~Y©| G
cÖwµqvi Øviv :

Dw™¢` GK‡Kvlx g~j‡ivg w`‡q gvwU †_‡K cvwb I cvwb‡Z `ªexf~Z LwbR jeY †kvlY Ki‡Z cv‡i| †Kv‡li
imùxwZ N‡U Ges KvÊ I cvZv‡K m‡ZR Ges Lvov ivL‡Z mvnvh¨ K‡i| dz‡ji cvucwo eÜ ev Lyj‡Z cv‡i|
cÖvYxi A‡š¿ Lv`¨ †kvwlZ n‡Z cv‡i|

KvR : w_mj dv‡b‡ji PIov gyLwU gv‡Qi cUKvq †X‡K myZv w`‡q k³ K‡i †eu‡a w`‡Z n‡e Ges weKviwU‡Z A‡a©K
ch©šÍ cvwb wb‡Z n‡e| weKv‡i cvwb †bIqvi ci

w_mj dv‡b‡ji bj w`‡q wPwbi Mvp ª̀eY †X‡j

dv‡b‡ji PIov gyLwU weKv‡ii cvwb‡Z m¤ú~Y©

Wywe‡q dv‡bjwU‡K K¬¨v‡¤úi mvnv‡h¨ ÷¨v‡Ûi mv‡_

AvU‡K ivL‡Z n‡e| Gici dv‡b‡ji b‡j wPwbi

`ªe‡Yi ZjwU gvK©vi †cb w`‡q wPwýZ K‡i cix¶v

-e¨e¯’vwU‡K GK ¯’v‡b †i‡L w`‡Z n‡e| wPÎ 3.4 : Awfmªe‡Yi cix¶v K. cix¶vi ïiy‡Z, L. cix¶vi K‡qK NÈv c‡i

wPÎ 3.3 : AwfmªeY cÖwµqv

cvwb wPwbi `ªeY

Aa©‡f`¨ c`©v

A †_‡K BÑ†Z cvwbi AYyi Pjb
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ch©‡e¶Y : wKQ¶zY ci †`Lv hv‡e w_mj dv‡b‡ji b‡ji ª̀e‡Yi Zj Dc‡ii w`‡K D‡V wM‡q‡Q| AviI
wKQyÿY c‡i †`Lv †Mj dv‡b‡ji b‡ji ª̀e‡Yi Zj Avi Dc‡i DV‡Q bv|

G cixÿvq Zzwg hv ch©‡e¶Y Ki‡j Zv wbgœwjwLZ cÖkœ¸‡jvi DË‡i †jL-

1. gv‡Qi cUKvi c`©vwU Kx ai‡bi c`©v?

2. wPwbi `ªeY †Kb dv‡b‡ji b‡ji Dc‡i D‡V Avmj?

3. wKQy¶Y ci dv‡b‡ji cvwb Dc‡i bv D‡V ¯’vqxfv‡e †Kb

Ae¯’vb Kij?

cvV : 5 Dw™¢‡`i cvwb I LwbR jeY †kvlY

Dw™¢‡`i cvwb †kvlY c×wZ : gvwU †_‡K cvwb I cvwb‡Z `ªexf~Z LwbR jeY Dw™¢` †`‡ni mRxe †Kv‡l †U‡b
†bIqvi c×wZ‡K mvaviYfv‡e †kvlY ejv †h‡Z cv‡i| ¯’‡j emevmKvix Dw™¢`¸wj g~j‡iv‡gi mvnv‡h¨ gvwU †_‡K
cvwb †kvlY K‡i| cvwb‡Z wbgw¾Z Dw™¢`iv mviv‡`n w`‡q cvwb †kvlY K‡i| ¯’jR Dw™¢`¸wji g~j‡ivg gvwUi
m~²KYvi duv‡K †j‡M _vKv ˆKwkK cvwb AwfmªeY cÖwµqvq wbR †`‡n †U‡b †bq|

g~j‡iv‡gi cÖvPxiwU †f`¨ ZvB cÖ_‡g BgevBwekb cªwµqvq cvwb †kvlY K‡i Ges †Kvl cÖvPx‡ii wb‡P Aew¯’Z
Aa©‡f`¨ c-vRgv c`©vi ms¯ú‡k© Av‡m| g~j‡iv‡gi †Kvlxq `ªe‡Yi Nb‡Z¡i Zzjbvq Zvi cwi‡e‡ki ª̀e‡Yi NbZ¡ Kg
_vKvq cvwb ( ª̀veK) †Kv‡li g‡a¨ AšÍtAwfmªeY cÖwµqvq cÖ‡ek K‡i| GLv‡b wKšÍy cvwbi NbZ¡ evB‡i †ewk Ges
†Kvl Af¨šÍ‡i Kg| Avgiv c~‡e© †R‡bwQ c`v‡_©i AYy¸‡jvi ag© n‡”Q †ewk NbZ¡ †_‡K Kg Nb‡Z¡i w`‡K avweZ
nIqv| ZvB cvwb AwfmªeY cÖwµqvq †Kvl Af¨šÍ‡i cÖ‡ek K‡i| myZivs †kvlY n‡jv e¨vcb I AwfmªeY cÖwµqvi
†hŠ_ dj| g~‡ji evB‡ii AveiY †_‡K †K›`ª ch©šÍ me †Kv‡li †Kvl i‡mi NbZ¡ mgvb bq| d‡j †KvlvšÍi
Awfmªe‡Yi Kvi‡Y g~‡ji GK †Kvl †_‡K Ab¨ †Kv‡l cvwbi MwZ Ae¨vnZ _v‡K Ges cwi‡k‡l cvwb Kv‡Êi
RvB‡jg evwnKvi gva¨‡g cvZvq †cŠQvq|

ˆKwkK cvwb
gvwUi KYv

duvKv¯’vb
g~j‡ivg

g~j‡ivg

g~j‡ivg AÂj

†Kvl m„wóKvix AÂj

g~jÎ

wPÎ 3.5 : g~‡ji wewfbœ AÂj

KvR : cÖvß Z‡_¨i wfwË‡Z e¨vcb
I Awfmªe‡Yi cv_©K¨ QK
K‡i †cv÷vi KvM‡R
Dc¯’vcb Ki Ges †kªwY
Av‡jvPbvq AskMÖnY Ki|
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BgevBwekb : AwaKvsk Kj‡qWag©x c`v_©B cvwbMÖvnx| Dw™¢`‡`‡n wewfbœ ai‡bi Kj‡qWag©x c`v_©
we`¨gvb| h_v- ÷vP©, †mjy‡jvR, wR‡jwUb BZ¨vw`| Gme c`v_© Zv‡`i Kj‡qWag©x ¸‡Yi Rb¨B cvwb †kvlY
Ki‡Z mÿg| Kj‡qWag©x wewfbœ c`v_© (Dw™¢‡`i †¶‡Î †Kvl cÖvPxi|) †h cÖwµqvq bvbv ai‡bi Zij c`v_©
(Dw™¢‡`i †¶Î cvwb) †kvlY K‡i Zv‡K BgevBwekb e‡j|

Dw™¢‡`i LwbR jeY †kvlY

Dw™¢‡`i ¯^vfvweK e„w×i Rb¨ KZ¸wj
LwbR je‡Yi cÖ‡qvRb nq| Dw™¢‡`i
Rb¨ cÖ‡qvRbxq LwbR je‡Yi Drm
gvwU¯_ cvwb| gvwU¯’ cvwb‡Z LwbR
jeY `ªexf~Z Ae¯’vq _v‡K|

LwbR jeY¸wj gvwU¯’ cvwb‡Z `ªexf~Z _vK‡jI cvwb †kvl‡Yi m‡½ Dw™¢‡`i jeY †kvl‡Yi †Kv‡bv m¤úK© †bB,
`ywU cÖwµqvB wfbœagx© | Dw™¢` KLbI je‡Yi m¤ú~Y© AYy‡K †kvlY Ki‡Z cv‡i bv| jeY¸‡jv †Kej Avqb
wn‡m‡e †kvwlZ nq| Dw™¢` gvwUi im †_‡K LwbR jeY †kvlY `yBfv‡e m¤úbœ K‡i| h_v : (1) wbw®Œq †kvlY;
(2) mwµq †kvlY|

cvV 6 : cÖ‡¯^`b
cÖ‡¯^`b ev ev®ú‡gvPb Dw™¢‡`i GKwU we‡kl kvixie„Ëxq cÖwµqv| Avgiv c~‡e©i cv‡V †R‡bwQ, Dw™¢‡`i wewfbœ
kvixie„Ëxq Kv‡Ri Rb¨ cvwb Acwinvh©| ZvB Dw™¢` g~j‡iv‡gi mvnv‡h¨ gvwU †_‡K cÖPzi cwigvY cvwb †kvlY
K‡i| †kvwlZ cvwbi wKQz Ask Dw™¢` Zvi wewfbœ wecvKxq Kv‡R e¨envi K‡i Ges evwK Ask ev®úvKv‡i
evqygÊ‡j cwiZ¨vM K‡i| Dw™¢‡`i †`nvf¨šÍi †_‡K cvZvi gva¨‡g ev®úvKv‡i cvwbi GB wbM©g‡bi cÖwµqv‡K
cÖ‡¯^`b ev ev®ú‡gvPb e‡j|

cÖ‡¯^`b cÖavbZ cÎi‡Üªi gva¨‡g nq, GQvov KvÊ I cvZvi wKDwUK&j Ges Kv‡Êi Z¡‡K Aew¯’Z †jw›U‡mj
bvgK GK we‡kl ai‡bi A‡½i gva¨‡gI Aí cwigvY cÖ‡¯^`b nq| cÖ‡¯^`‡bi ¯’v‡bi wfwË‡Z cÖ‡¯^`b wZb

wPÎ 3.7 : g~j Øviv cvwb I LwbR jeY †kvlY

g~jZ¡K

gvwU

g~j

AwfmªeY Øviv
cvwb †kvwlZ nq

mwµq c×wZ‡Z LwbR
jeY †kvwlZ nq

wPÎ 3.6 : g~‡ji †Kv‡l Awfmªe‡Yi Øviv cvwb †kvlY

AšÍtZ¡K
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cÖKvi h_v- 1) cÎiÜªxq cÖ‡¯^`b, 2) Z¡Kxq ev wKDwUKzjvi cÖ‡¯̂`b Ges 3) †jw›UKzjvi cÖ‡¯̂`b|

†kªwY‡Z wk¶K wk¶v_©x‡`i mvaviY AYyexÿY h‡š¿i mvnv‡h¨ cÎiÜª †`Lv‡eb Ges Lvwj †Pv‡L Kv‡Êi
†jw›U‡mj †`Lv‡eb|

cvV 7

KvR : `ywU U‡e jvMv‡bv MvQ †Uwe‡ji Dci †i‡L Mv‡Qi †Mvovq
cwigvY g‡Zv cvwb `vI| GKwU MvQ‡K cvZvhy³ †i‡L cwjw_‡bi
†gvoK w`‡q †X‡K w`‡q Mv‡Qi †Mvovq cwjw_bwU myZv w`‡q †eu‡a
H ¯’v‡b †fmwj‡bi cÖ‡jc w`‡Z n‡e hv‡Z evB‡ii †_‡K evZvm
ev cvwb bv †h‡Z cv‡i| Aci MvQwUi cvZv¸‡jv wQu‡o †d‡j
GKBfv‡e cÖ_g MvQwUi g‡Zv cwjw_b †gvoK w`‡q †X‡K †dj|
MvQ `ywU‡K m~‡h©i Av‡jv‡Z ivL|

ch©‡eÿY : wKQy¶Y ci †`L‡e cvZvhy³ Mv‡Qi U‡e cwjw_‡bi wfZ‡i we›`y we›`y cvwb R‡g‡Q wKšÍy
cvZvwenxb Mv‡Qi U‡e cwjw_‡bi wfZ‡i cvwb R‡gwb|

cvZvhy³ Mv‡Qi U‡e cwjw_‡bi wfZ‡i †Kb cvwb we›`y we›`y R‡g‡Q Ges cvZvwenxb U‡e cwjw_‡b †Kb cvwb
we›`y R‡gwb?
G cix¶v †_‡K Zzwg Kx cÖgvY Ki‡j?
†Zvgvi G ch©‡eÿY †_‡K Zzwg Kx wm×v‡šÍ DcbxZ n‡e?

cvV 8 : cª‡¯^`‡bi ¸iyZ¡
Dw™¢` Rxe‡b cÖ‡¯̂`b GKwU Awbevh© cÖwµqv| cÖ‡¯̂`‡bi d‡j Dw™¢` †`n †_‡K cÖPzi cvwb ev®úvKv‡i †ewi‡q hvq|
G‡Z Dw™¢‡`i g„Zy¨I n‡Z cv‡i| ZvB AvcvZ`„wó‡Z Dw™¢‡`i Rxe‡b cÖ‡¯̂`b‡K ÿwZKi cªwµqv e‡jB g‡b nq|
GRb¨ cÖ‡¯^`b‡K ejv nq Dw™¢‡`i Rb¨ GwU GKwU "Necessary evil". wKšÍy ZeyI cÖ‡¯^`b Dw™¢` Rxe‡b LyeB
¸iyZ¡c~Y©| KviY :
cÖ‡¯^`‡bi d‡j Dw™¢` Zvi †`n †_‡K cvwb‡K †ei K‡i AwZwi³ cvwbi Pvc †_‡K gy³ K‡i| cÖ‡¯̂`‡bi d‡j
†Kvl i‡mi NbZ¡ e„w× cvq| †Kvl i‡mi NbZ¡ e„w× AšÍtAwfmªe‡Yi mnvqK n‡q Dw™¢`‡K cvwb I LwbR jeY
†kvl‡Y mvnvh¨ K‡i| Dw™¢` †`n‡K VvÛv iv‡L Ges cvZvi Av`©ªZv eRvq iv‡L| cÖ‡¯^`‡bi d‡j Lv`¨ ˆZwii

wPÎ 3.9 : cwjw_b †gvoK w`‡q cÖ‡¯^`b cixÿv

cvwbwe›`y

cvZv

cwjw_b
†gvoK

m~Zvi euvab

B †jw›U‡mj

wPÎ 3.8 : cÖ‡¯̂`‡bi ¯’vb

ewntZ¡Kxq †Kvl
cÎiÜ« †jw›U‡mj

i¶x †Kvl

A
B

A †÷vgvUv
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Rb¨ cvZvq Aweivg cvwb mieivn m¤¢e nq| cvZvq cÖ‡¯^`‡bi d‡j RvB‡jg evwnKvq cvwbi †h Uvb m„wó nq Zv
g~j‡ivg KZ…©K cvwb †kvl‡Y Dw™¢‡`i kx‡l© cwien‡b mvnvh¨ K‡i|

Dw™¢‡`i cª‡¯^`b cÖwµqv mv‡jvKms‡k-lY I k¦m‡bi g‡Zv cwi‡e‡k †Zgb †Kv‡bv cÖfve iv‡L bv| Z‡e cvwbP‡µ
ev®úxfe‡b A_©vr f‚c„‡ôi cvwb Rjxqev®ú wn‡m‡e evqygÊ‡j †cÖiY Ki‡Z ¯’jR Dw™¢‡`i cÖ‡¯̂`b cÖwµqv f~wgKv
iv‡L| cÖ‡¯^`‡bi d‡j cÖPzi cvwb ev®úvKv‡i evqygÊ‡j †cŠQvq|

cÖvYxR I LwbR je‡Yi cwienb

Avgiv †R‡bwQ †h Dw™¢` g~‡ji g~j‡iv‡gi mvnv‡h¨ cvwb I LwbR jeY gvwU †_‡K †kvlY K‡i| GB cvwb I LwbR
je‡Yi `ªeY‡K KvÊ Ges kvLv-cÖkvLvi ga¨ w`‡q cvZvq †cŠQv‡bv `iKvi| KviY cvZvB cÖavbZ G¸wj‡K
mv‡jvKms‡k-lY cÖwµqvq Lv`¨ ˆZwii im` wn‡m‡e e¨envi K‡i| Avevi cvZvq ˆZwi Lv`¨ Dw™¢` Zvi †`‡ni
wewfbœ As‡k h_vÑ KvÊ I kvLv-cÖkvLvq cvwV‡q †`q| Dw™¢‡`i g~j‡ivg Øviv †kvwlZ cvwb I LwbR jeY g~j
†_‡K cvZvq †cŠQv‡bv Ges cvZvq ˆZwi Lv`¨e¯‘ mviv †`‡n Qwo‡q cov‡K cwienb e‡j| †kvl‡Yi g‡Zv
cwienb c×wZwUI Dw™¢‡`i AwZ ¸iyZ¡c~Y©| Dw™¢‡`i cwienb wUmy¨ Ñ RvB‡jg I †d¬v‡q‡gi gva¨‡g cwienb
N‡U| RvB‡j‡gi gva¨‡g g~j Øviv †kvwlZ cvwb cvZvq hvq Ges †d¬v‡qg Øviv cvZvq Drcbœ Zij Lv`¨ mviv †`‡n
cwievwnZ nq| myZivs Dw™¢‡`i cwienb Kjv ¸”Q RvB‡jg I †d¬v‡qg n‡jv Dw™¢‡`i cwien‡bi c_| Dw™¢‡`i
cwienb cÖwµqvwU wbgœwjwLZfv‡e m¤úbœ nq
Dw™¢‡`i g~j‡ivg w`‡q cvwb AwfmªeY cÖwµqvq Ges cvwb‡Z `ªexf~Z LwbR jeY wbw®Œq I mwµq c×wZ‡Z †kvwlZ
n‡q RvB‡jg wUmy¨‡Z †cŠQvq| RvB‡j‡gi gva¨‡g Dw™¢` †`‡n i‡mi DaŸ©gyLx cwienb nq| †d¬v‡q‡gi gva¨‡g
cvZvq ˆZwi Lv`¨ i‡mi wbgœgyLx cwienb nq|

Dw™¢‡`i msenb ev cwienb ej‡Z cÖavbZ DaŸ©gyLx cwienb Ges wbgœgyLx cwienb‡K †evSvq|

cvV 9-11
gvwU †_‡K g~j‡iv‡gi Øviv †kvwlZ cvwb I LwbR je‡Yi ª̀eY (im) †h RvB‡jg evwnKvi ga¨ w`‡q cvZvq †cŠQvq
Zv GKwU cix¶vi gva¨‡g cÖgvY Kiv hvq| G Rb¨ cÖ‡qvRb †c‡c‡ivwgqv Dw™¢`| G Mv‡Qi KvÊ I ga¨ wkiv
¯^”Q|

↑ EaŸ©gywL cwienb ↔ DfgywL cwienb

wPÎ 3.10 : Dw™¢`‡`‡n cwienb

RvB‡jg

†d¬v‡qg

g~j gvwU

cvZv

KvÊ
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KvR :
GKwU big Kv‡Êi †`vcvwU A_ev †c‡c‡ivwgqv Dw™¢` gvwU
†_‡K g~j m‡gZ Zz‡j Zvi g~j¸‡jv cvwb‡Z fv‡jv K‡i ay‡q
wb‡Z n‡e| GLb GKwU weKv‡i cvwb wb‡q Zv‡Z K‡qK †duvUv
jvj is wgkv‡Z n‡e| Gevi Mv‡Qi g~jmn AskwU iw½b
cvwb‡Z Wywe‡q ivL‡Z n‡e|
K‡qK NÈv c‡i †`Lv hv‡e †h KvÊ Ges cvZvi wkiv¸‡jv
jvj iO aviY K‡i‡Q| MvQwU weKvi †_‡K Zz‡j Kv‡Êi
cÖ¯’‡”Q` ev j¤^‡”Q` K‡i AYyexY h‡š¿ †`L Ges Zv
wjwce× Ki| †Zvgvi ch©‡e¶Y †_‡K Zzwg Kx wm×v‡šÍ
DcbxZ n‡e Ges G‡Z Kx cÖgvY n‡jv|

bZzb kã

e¨vcb, AšÍtAwfmªeY, Aa©‡f`¨ c`©v, ewntAwfmªeY, †f`¨ c`©v, Avqb, †Kvl im, mwµq †kvlY, AwfmªeY, wbw®Œq
†kvlY, cÖ‡¯^`b|

G Aa¨vq cvV †k‡l hv wkLjvgÑ
- e¨vcb I AwfmªeY cÖwµqv Kx?
- Dw™¢`-e¨vcb I AwfmªeY cÖwµqvq cvwb LwbR je‡Yi Avqb gvwU¯’ ª̀eY †_‡K mwµq I wbw®Œq cÖwµqvq

g~‡ji g~j‡ivg Øviv †kvlY K‡i|
- Dw™¢‡`i RvB‡jg w`‡q cvwb I cvwb‡Z ª̀exf‚Z LwbR jeY cvZvq cwievwnZ nq|
- Dw™¢‡`i †d¬v‡qg w`‡q cvZvq ˆZwi Lv`¨ Dw™¢` †`‡ni kvLv I cÖkvLvq †cuŠQvq|
- cÖ‡¯^`‡bi d‡j Lv`¨ ˆZwii Rb¨ cvZvq Aweivg cvwb mieivn m¤¢e nq|
- cÖ‡¯^`‡bi d‡j RvB‡jg evwnKvq †h Uvb m„wó nq Zv g~j‡ivg KZ…©K cvwb †kvl‡Y mvnvh¨ K‡i|

Abykxjbx
k~b¨¯’vb c~iY Ki
1. ¯’jR Dw™¢‡` cÖ‡¯̂`b N‡U --------- w`‡q|

2. †Kvl c`©v GK ai‡bi --------- c`©v|

eûwbe©vPwb cÖkœ
1. Dw™¢‡`i †`nvf¨šÍi †_‡K cvZvi gva¨‡g cvwb wbM©gb cÖwµqv‡K Kx e‡j?
K. e¨vcb L. AwfmªeY
M. cÖ‡¯^`b N. BgevBwekb

2. AwfmªeY cÖwµqvq-
i. Aa©‡f`¨ c`©vi cÖ‡qvRb nq
ii. `ªve Kg NbZ¡ †_‡K †ewk Nb‡Z¡i w`‡K avweZ nq
iii. `ªveK Kg NbZ¡ †_‡K †ewk Nb‡Z¡i w`‡K avweZ nq

†ccv‡ivwgqv MvQ

cvwb iwOb cvwb

Zzjv

cvZv I Kv‡Ê jvj
e‡Y©i wkiv

wPÎ 3.11 : cvwb cwien‡bi cixÿv
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wb‡Pi †KvbwU mwVK?
K. i I ii L. i I iii
M. ii I iii N. i, ii I iii

wb‡Pi Aby‡”Q`wU c‡o 3 I 4 b¤̂i cÖ‡kœi DËi `vI
Ni mvRv‡bvi Rb¨ Av‡bvqviv wKQz iRbxMÜv dzj dzj`vwb‡Z ivLj| mÜ¨v‡ejv †m jÿ Kij, dz‡ji myev‡m
m¤ú~Y© Ni f‡i †M‡Q| GB NUbvi ms‡M Zvi weÁvb eB‡q cwVZ GKwU we‡kl cÖwµqvi wgj jÿ Kij|

3. DÏxc‡Ki we‡kl cÖwµqvwU Kx?

K. e¨vcb L. AwfmªeY
M. cÖ‡¯^`b N. k¦mb

4. DwjøwLZ cÖwµqvq-

i. Rxe‡Kv‡l Aw·‡Rb cÖ‡ek K‡i
ii. Dw™¢` †`n †_‡K cvwb †ei K‡i †`q
iii. Dw™¢` mv‡jvKms‡køl‡Yi Rb¨ Kve©b WvBA·vBW MÖnY K‡i

wb‡Pi †KvbwU mwVK?
K. i I ii L. i I iii
M. ii I iii N. i, ii I iii

m„Rbkxj cÖkœ
1. Rvwi‡di Av¤§v GKw`b †mgvB ivbœv Kivi Rb¨ wKmwgm wfwR‡q ivL‡jb| wKQzÿY c‡i Rvwid jÿ Kij,
wKmwgm¸‡jv dz‡j †M‡Q| Ab¨w`‡K Rvwi‡di †evb isZzwj w`‡q Qwe AuvKwQj| G mgq nVvr K‡i isZzwj‡Z
_vKv wKQzUv is Møv‡mi cvwbi g‡a¨ c‡o cvwb‡Z Qwo‡q †Mj|
K. †f`¨ c`©v Kv‡K e‡j?
L. BgevBwekb ej‡Z Kx eySvq?
M. †Kvb cÖwµqvq Rvwi‡di †ev‡bi isZzwji DcKiYwU cvwb‡Z Qwo‡q †Mj? e¨vL¨v Ki|
N. Rvwi‡di jÿ Kiv wKmwgm dz‡j hvIqvi cÖwµqvwU Dw™¢‡`i Rb¨ ¸iyZ¡c~Y© †Kb? we‡kølY Ki|

2. ¯‹zj †_‡K evmvq wd‡i Avw`ev jÿ Kij, U‡e _vKv MvQ¸‡jv me †bwZ‡q c‡o‡Q| weKvj †ejv †m
MvQ¸‡jv‡Z cvwb w`j| ciw`b mKv‡j †`Lj MvQ¸‡jv m‡ZRZv wd‡i †c‡q‡Q|
K. e¨vcb Kv‡K e‡j?
L. cÖ‡¯^`b‡K †Kb Necessary evil ejv nq?
M. U‡e _vKv MvQ¸‡jv †bwZ‡q covi KviY Kx? e¨vL¨v Ki|
N. cieZx©‡Z MvQ¸‡jv Kxfv‡e m‡ZRZv wd‡i †cj? we‡kølY Ki|

cÖ‡R± : GKUv U‡e gwiP/U‡g‡Uv Pviv MvQ jvMvI| MvQUv m‡ZR n‡j U‡e BDwiqvi Nb ª̀eY `vI| Kqw`b
c‡i ch©‡eÿY Ki Pviv MvQwUi Kx Ae¯_v n‡q‡Q? ch©‡eÿ‡Y hv †`L‡e Zv wjwce× Ki Ges Gi
KviY Kx wjL| GwU Kx cÖgvY K‡i Zv wkÿ‡Ki mv‡_ Av‡jvPbv Ki? †Zvgvi GB ch©‡eÿY †_‡K Zzwg
†Zvgvi GjvKvi K…lK fvB‡`i Kx Dc‡`k w`‡e ?



PZz_© Aa¨vq

Dw™¢‡` esk e„w×
†Zvgiv j¶ Ki‡j †`L‡e GK †Rvov KeyZi n‡Z eQi Niy‡Z bv Nyi‡Z A‡bK¸‡jv KeyZi n‡q hvq| GKwU Mvwf
eQi eQi ev”Pv w`‡q †Mvqvj Ni f‡i †`q| GKwU Dw™¢‡` eû exR m„wó nq| GB exR¸‡jv †_‡K bZzb Dw™¢`
Drcbœ nq| G meB Rx‡ei cÖRbb ev esk e„w×i D`vniY|

G Aa¨vq cvV †k‡l AvgivÑ

• †hŠb Ges A‡hŠb cÖRb‡bi g‡a¨ cv_©K¨ Ki‡Z cvie|

• wewfbœ cÖKvi civMvq‡bi g‡a¨ cv_©K¨ Ki‡Z cvie|

• cvwi‡e‡k msNwUZ ¯^civMvqb Ges ci civMvqb wPwýZ K‡i KviY e¨vL¨v Ki‡Z cvie|

• civMvqb e¨vL¨v Ki‡Z cvie|

• wbwl³KiY cÖwµqv e¨vL¨v Ki‡Z cvie|

• cixÿvi gva¨‡g A¼z‡iv`Mg cª`k©b Ki‡Z cvie|

cvV 1-3 : A‡hŠb cÖRbb

c„w_exi cÖwZwU Rxe g„Zy¨i c~‡e© Zvi eskai †i‡L †h‡Z Pvq| GUvB cÖK…wZi wbqg| †h RwUj cªwµqvq Rxe Zvi
cÖwZi~c ev eskai m„wó K‡i Zv‡K cÖRbb e‡j| cÖRbb cÖavbZ `yB cÖKvi, h_v A‡hŠb I †hŠb cÖRbb|

†h cªRbb cÖwµqv †hŠb Rbb †Kvl m„wó I `y‡Uv Rbb †Kv‡li wgjb QvovB m¤úbœ nq ZvB A‡hŠb Rbb|
wbgœ‡kªwYi Rx‡e A‡hŠb Rb‡bi cÖeYZv †ewk| A‡hŠb cªRbb cÖavbZ `yB ai‡bi, h_v †¯úvi Drcv`b I A½R
cÖRbb|

(K) †¯úvi Drcv`b : cªavbZ wbgœ‡kªwYi Dw™¢‡` AYyexR Drcv`‡bi gva¨‡g esk i¶v Kivi cªeYZv †ewk †`Lv
hvq| Dw™¢‡`i †`n‡Kvl cwiewZ©Z n‡q AYyexRevnx GKwU A‡½i m„wó K‡i| G‡`i AYyexR_jx e‡j|
GKwU AYyexR_wj‡Z mvaviYZ AmsL¨ AYyexR _v‡K| Z‡e KLbI GKwU _wj‡Z GKwU AYyexR _vK‡Z
cv‡i| AYyexR_wji evB‡iI Drcbœ nq| G‡`i ewntAYyexR e‡j| ewntAYyex‡Ri †Kv‡bvwU‡K KwbwWqvg
e‡j| Mucor Dw™¢‡` AmsL¨ AYyexR_‡ji g‡a¨ Drcbœ nq| Penicillium KwbwWqv m„wói gva¨‡g esk
e„w× K‡i|
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(L) A½R cÖRbb : †Kv‡bv ai‡bi A‡hŠb †iYy ev Rbb †Kvl m„wó bv K‡i †`‡ni Ask LwÛZ n‡q ev †Kv‡bv
cÖZ¨½ i~cvšÍwiZ n‡q †h cªRbb N‡U Zv‡K A½R cÖRbb e‡j| G ai‡bi cÖRbb cÖvK„wZK wbq‡g ev
¯^ZùzZ©fv‡e NU‡j Zv‡K cÖvK…wZK A½R cÖRbb ejv nq| hLb K…wÎgfv‡e A½R cÖRbb NUv‡bv nq
ZLb Zv‡K K…wÎg A½R cÖRbb e‡j|

cÖvK…wZK A½R cÖRbb : wewfbœ c×wZ‡Z ¯̂vfvweK wbq‡gB G ai‡bi A½R cÖRbb †`Lv hvq, †hgb Pzcox
Avjy, Kjv, Nvm BZ¨vw`|

1| †`‡ni LÛvqb : mvaviYZ wbgœ‡kªwYi Dw™¢‡` G ai‡bi cÖRbb †`Lv hvq| Spirogyra, Mucor BZ¨vw`
Dw™¢‡`i †`n †Kv‡bv Kvi‡Y LwÛZ n‡j cÖwZwU LÛ GKwU ¯̂vaxb Dw™¢` wn‡m‡e Rxebhvcb kyiy K‡i|

2| g~‡ji gva¨‡g : †Kv‡bv †Kv‡bv Dw™¢‡`i g~j †_‡K wkky Dw™¢‡`i m„wó n‡Z †`Lv hvq, †hgbÑ †mMyb, c‡Uvj
BZ¨vw`| †Kv‡bv †Kv‡bv g~j Lv`¨ mÂ‡qi gva¨‡g †ek †gvUv I imv‡jv nq| Gi Mv‡q Kuywo m„wó nq Ges Zv
†_‡K bZzb Dw™¢` MRvq, †hgbÑ wgwó Avjy|

3| iƒcvšÍwiZ Kv‡Ûi gva¨‡g : Dw™¢‡`i †Kvb Ask‡K KvÊ e‡j Zv wbðqB †Zvgiv Rvb| Z‡e wKQy Kv‡Ûi
Ae¯’vb I evB‡ii †Pnviv †`‡L Zv‡K KvÊ e‡j g‡bB nq bv| Giv cwiewZ©Z KvÊ| wewfbœ cÖwZK~jZv
†VKv‡Z, Lv`¨ mÂq Ki‡Z A_ev A½R cÖRb‡bi cÖ‡qvR‡b Giv cwiewZ©Z nq| G‡`i wewfbœ i~c wb‡gœ
†`Iqv n‡jv :

(K) wUDevi : wKQy wKQy Dw™¢‡` gvwUi wb‡Pi kvLvi AMÖfv‡M Lv`¨ mÂ‡qi d‡j
dz‡j K‡›`i m„wó K‡i, G‡`i wUDevi e‡j| fwel¨‡Z G K›` cÖRb‡bi KvR
K‡i| K‡›`i Mv‡q ¶y ª̀ ¶y`ª MZ© _v‡K| GMy‡jv †`L‡Z †Pv‡Li b¨vq ZvB
G‡`i †PvL ejv nq| GKUv †Pv‡Li g‡a¨ GKwU Kuywo _v‡K| Avu‡ki b¨vq
AmeyR cvZvi (kécÎ) K‡¶ Gme Kuzwo R‡b¥| cÖwZwU †PvL †_‡K GKwU
¯^vaxb Dw™¢‡`i Rb¥ nq, †hgb- Avjy|

(L) ivB‡Rvg : Giv gvwUi wb‡P mgvšÍivjfv‡e Ae¯’vb K‡i| G‡`i ce©, ce©mwÜ ¯úó| ce©mwÜ‡Z kéc‡Îi
K‡¶ KvwÿK gyKyj R‡b¥| GivI Lv`¨ mÂq K‡i †gvUv I imv‡jv nq| AbyK~j cwi‡e‡k Gme gyKyj e„w× †c‡q
Avjv`v Avjv`v Dw™¢` Drcbœ K‡i| Av`v Dw™¢‡` G ai‡bi ivB‡Rvg †`Lv hvq|

(M) K›` : Giv AwZ ¶z`ª KvÊ| G‡`i KvwÿK I kxl© gyKzj bZzb Dw™¢‡`i Rb¥ †`q, †hgbÑ wcuqvR, imyb BZ¨vw`|

(N) †÷vjb : †Zvgiv KPzi jwZ †`‡L _vK‡e| GMy‡jv KPzi kvLvKvÊ| GMy‡jv cÖRb‡bi Rb¨B cwiewZ©Z nq|
†÷vj‡bi AMÖfv‡M gyKzj Drcbœ nq| Gfv‡e †÷vjb Dw™¢‡`i cªRb‡b mvnvh¨ K‡i, †hgbÑ KPz, cyw`bv|

(O) Ad‡mU : KPzwi cvbv, †Uvcvcvbv BZ¨vw` RjR Dw™¢‡` kvLv KvÊ e„w× †c‡q GKwU bZyb Dw™¢` Drcbœ K‡i|
wKQyw`b ci gvZ„Dw™¢` †_‡K GwU wew”Qbœ n‡q ¯^vaxb Dw™¢‡` cwiYZ nq, †hgbÑ KPzwi cvbv|

(P) cY©KvÊ ev dvB‡jvK¬¨vW : cvwb msiÿY, cwiwgZ gvÎvq LiP I AcPq †iv‡ai Rb¨ giy Dw™¢‡`i cvZv †QvU

KvR : Avjy I Av`v
†_‡K Kxfv‡e A½R
cÖRbb N‡U Zv
nv‡ZKj‡g †`LvI|
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nq Ges KÈ‡K cwiYZ nq| KvÊ cvwb msiÿ‡Yi Rb¨ imv‡jv nq I cvZvi b¨vq P¨vÞv I meyR nq Ges wb‡RB

cvZvi KvR K‡i| †hgb- dwYgbmv|

(Q) eyjwej : †Kv‡bv †Kv‡bv Dw™¢‡`i KvwÿK gyKz‡ji e„w× h_vh_fv‡e bv n‡q GKwU wc‡Ûi b¨vq AvKvi aviY
K‡i| G‡`i eyjwej e‡j| Gme eyjwej wKQyw`b ci MvQ †_‡K L‡m gvwU‡Z c‡o Ges bZzb Mv‡Qi Rb¥ †`q,

†hgb- Pzcwo Avjy|

(R) cvZvi gva¨‡g : KLbI KLbI cvZvi wKbvivq gyKzj m„wó n‡q bZzb Dw™¢` Drcbœ nq| †hgb- cv_iKzwP|

GZ¶Y †hme cÖwµqvi K_v ejv n‡jv Zv cÖvK…wZKfv‡eB N‡U| A½R cªRb‡b Drcvw`Z Dw™¢` gvZ…Dw™¢‡`i

b¨vq MyYm¤úbœ nq| Gi d‡j †Kv‡bv bZzb ˆewk‡ó¨i mgv‡ek N‡U bv| DbœZ MyYm¤úbœ A_©Kix dm‡ji †¶‡Î

ZvB A‡bK mgq K…wÎg A½R cÖRbb NUv‡bv nq|

K…wÎg A½R cÖRbb : fv‡jv Rv‡Zi Avg, Kgjv, †jey, †cuqvR BZ¨vw` Mv‡Qi Kjg Ki‡Z †Zvgiv †`‡LQ| †Kb
Kjg Kiv nq Zv wK †f‡e †`‡LQ? †hme Dw™¢‡`i exR †_‡K Drcvw`Z Dw™¢‡`i djb gvZ…Dw™¢‡`i Zyjbvq

AbybœZ I cwigv‡Y Kg nq mvavYZ †mme Dw™¢‡` K…wÎg A½R cÖRb‡bi gva¨‡g gvZ…Dw™¢‡`i ˆewkó¨ msiÿY

Kiv nq| Gevi G‡mv K…wÎg cÖRbb m¤ú‡K© Avgiv Rvwb|

1| Kjg (Grafting) : Mv‡Qi GKwU mij, KwP I ZiZRv kvLv †_‡K G ai‡bi c×wZ‡Z g~j MwR‡q

kvLvwU‡K ¯^vaxbfv‡e †eu‡P _vKvi Rb¨ cª¯‘Z Kiv nq| Dchy³ ¯’v‡b evKj mvgvb¨ †K‡U wb‡Z nq| Gevi H

ÿZ ¯’vbwU gvwU I †Mvei wgwk‡q fv‡jvfv‡e Ave„Z K‡i w`‡Z n‡e| Gevi †m‡jv‡db †Uc A_ev cwjw_b w`‡q

gy‡o w`‡Z n‡e hv‡Z cvwb †j‡M gvwU L‡m bv hvq| wbqwgZ cvwb w`‡q G AskwU gv‡S-g‡a¨ wfwR‡q w`‡Z n‡e|

Gfv‡e wKQyw`b †i‡L w`‡j G m_v‡b g~j MRv‡e| Gi c‡i g~jmn kvLvi G AskwU gvZ„Dw™¢` †_‡K †K‡U wb‡q

gvwU‡Z †ivcY K‡i w`‡j bZzb GKwU Dw™¢` wn‡m‡e †e‡o DV‡e|

2| KvwUs (Cutting) : †Zvgiv j¶ K‡iQ †h †Mvjv‡ci Wvj †K‡U †fRv gvwU‡Z cuy‡Z w`‡j wKQyw`‡bi g‡a¨B Zv

†_‡K bZzb Kuywo Drcbœ nq| Gme Kuywo eo n‡q GKwU bZzb †Mvjvc dzj MvQ Drcbœ K‡i|

KvR : kvLv Kjg ev KvwUs Kxfv‡e cÖ ‘̄Z Ki‡Z nq Zv GKwU
†Mvjv‡ci Wvj wb‡q cÖ`k©b Ki|

cvV 4 : mcy®úK Dw™¢‡`i Rbb A½ dzj
dzj †_‡K dj Ges dj †_‡K exR nq| exR †_‡K bZzb Mv‡Qi Rb¥ nq| ZvB dzj Dw™¢‡`i GKwU ¸iyZ¡c~Y©
A½| Gfv‡e GKwU mcy®úK Dw™¢` esk e„w× K‡i| †Zvgvi we`¨vjq ev evwoi Av‡kcv‡k eû dyj dz‡U _v‡K|
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G¸‡jv †_‡K `yBGKwU G‡b ch©‡eÿY K‡i †`L| GKwU
dyj wb‡q ch©‡eÿY Ki‡j †`L‡e Gi †gvU cuvPwU Ask
i‡q‡Q| Ask¸‡jv n‡jv cy®úvÿ, e„wZ, `j ev cvcwo,
cys‡Kki I Mf©‡Kki| †Kv‡bv †Kv‡bv dz‡j Gi †P‡q
evowZ wKQy Ask _vK‡Z cv‡i, †hgbÑRev dz‡ji
Dce„wZ| Avevi G cuvPwUi †h †Kv‡bv GKwU ev `ywU Ask
bvI _vK‡Z cv‡i| me¸‡jv ¯ÍeK _vK‡j Zv‡K m¤ú~Y©
dzj e‡j| Z‡e †Kv‡bv GKwU ¯ÍeK bv _vK‡j Zv‡K
Am¤ú~Y© dzj e‡j| e„šÍ _vK‡j Zv‡K me„šÍK Ges e„šÍ bv
_vK‡j Ae„šÍK dzj e‡j|

dz‡ji wewfbœ Ask

e„wZ : dy‡ji me© evwn‡ii ¯ÍeK‡K e„wZ e‡j| mvaviYZ Giv meyR i‡Oi nq| e„wZ LwÛZ bv n‡j †mwU hy³
e„wZ, wKšÍy hLb GwU LwÛZ nq ZLb wehy³ e„wZ e‡j| Gi cÖwZ LÛ‡K e„Z¨vsk e‡j|

e„wZ dz‡ji Ab¨ Ask¸‡jv‡K †iv`, e„wó I †cvKv-gvKo †_‡K iÿv K‡i|

`jgÛj : GwU evB‡ii w`K †_‡K w`¦Zxq ¯ÍeK| KZ¸‡jv cvcwo wg‡j `jgÊj MVb K‡i| Gi cÖwZwU Ask‡K
cvcwo ev `jvsk e‡j| cvcwo¸‡jv ci¯úi hy³ (ayZiv) A_ev c„_K (Rev) _vK‡Z cv‡i| Giv wewfbœ i‡Oi nq|

`jgÛj iwOb nIqvq †cvKv-gvKo I cïcvwL AvKl©Y K‡i I civMvqb wbwðZ K‡i| Giv dz‡ji Ab¨
Ask¸‡jv‡K †iv`, e„wó †_‡K iÿv K‡i|

cys¯ÍeK : GwU dz‡ji Z…Zxq ¯ÍeK| GB ¯Íe‡K cÖwZwU Ask‡K cys‡Kki e‡j| cys‡Kk‡ii `‡Ûi b¨vq Ask‡K
cys`Û Ges kx‡l©i _‡ji b¨vq Ask‡K civMavbx e‡j| civMavbxi g‡a¨ civM Drcbœ nq| civM †_‡K cys
Rbb‡Kvl Drcbœ nq| Giv mivmwi Rbb Kv‡R AskMÖnY K‡i|

¯¿x¯ÍeK ev Mf©©‡Kki : GwU dz‡ji PZz_© ¯ÍeK| GK ev GKvwaK Mf©cÎ
wb‡q GKwU ¯¿x¯ÍeK MwVZ nq| G‡Ki AwaK Mf©cÎ m¤ú~Y©fv‡e ci¯ú‡ii
mv‡_ hy³ _vK‡j Zv‡K hy³Mf©cÎx, Avi Avjv`v LvK‡j wehy³Mf©cÎx e‡j|
GKwU Mf©c‡Îi wZbwU Ask, h_v- Mf©vkq, Mf©`Û I Mf©gyÛ| Mf©vk‡qi
wfZ‡i wW¤̂K mvRv‡bv _v‡K| wW¤̂‡K ¯¿x Rbb†Kvl ev wW¤^vYy m„wó nq| Giv cys¯Íe‡Ki b¨vq mivmwi Rbb
Kv‡R AskMÖnY K‡i|

e„wË I `jgÛj‡K dz‡ji mvnvh¨Kvix ¯ZeK Ges cys¯ÍeK I ¯Îx¯ÍeK‡K AZ¨vek¨Kxq ¯ZeK e‡j|

cy®cgÄix
cy®úgÄix †Zvgiv mevB †`‡LQ| Mv‡Qi †QvU GKwU kvLvq dzj¸‡jv we‡kl GKwU wbq‡g mvRv‡bv _v‡K| dyjmn GB
kvLv‡K cy®úgÄix e‡j| civMvq‡bi Rb¨ Gi ¸iyZ¡ Lye †ewk| G kvLvi e„w× Amxg n‡j AwbqZ cy®úgyÄix I e„w×
mmxg n‡j Zv‡K wbqZ cy®úgÄix e‡j|

wPÎ 4.1 : GKwU Av`k© dz‡ji wewfbœ Ask

KvR : GKwU Rev I GKwU ayZiv
dzj msMÖn Ki Ges Gi wewfbœ
Ask Avjv`v K‡i †`LvI|

cvcwo

cys‡Kki

Mf©vkq
e„wZ
cy®úv¼
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cvV 5 I 6 civMvqb

civMvqb‡K civMms‡hvMI ejv nq| civMvqb dj I exR Drcv`b cÖwµqvi c~e©kZ©| GKwU dz‡ji cys¯Íe‡Ki
civMavbx‡Z †Zvgvi AvOy‡ji WMv N‡l †`L| †Zvgvi nv‡Z wbðqB njy` ev Kgjv i‡Oi ¸u‡ov †j‡M‡Q| GB
¸u‡ove¯‘B civM ev civM‡iYy|

dz‡ji civMavbx n‡Z civM‡iYyi GKB dz‡j A_ev GKB Rv‡Zi Ab¨ dz‡ji Mf©gy‡Û ¯’vbvšÍwiZ nIqv‡K
civMvqb e‡j| civMvqb `yÕcÖKvi, h_v- ¯^-civMvqb I ci-civMvqb|

¯^-civMvqb : GKB dz‡j ev GKB Mv‡Qi wfbœ `ywU
dz‡ji g‡a¨ hLb civMvqb N‡U ZLb Zv‡K ¯̂-
civMvqb e‡j| mwilv, Kzgov, ayZziv BZ¨vw`
Dw™¢‡` ¯^-civMvqb N‡U|

ci-civMvqb : GKB cÖRvwZi `ywU wfbœ Dw™¢‡`i
dz‡ji g‡a¨ hLb civM ms‡hvM N‡U ZLb Zv‡K
ci-civMvqb e‡j| wkgyj, †cu‡c BZ¨vw` Mv‡Qi
dz‡j ci-civMvqb n‡Z †`Lv hvq|

civMvq‡bi gva¨g : civM ¯’vbvšÍ‡ii KvRwU
AwaKvsk †¶‡Î †Kv‡bv bv †Kv‡bv gva¨‡gi Øviv n‡q _v‡K| †h evnK civM enb K‡i Mf©gyÛ ch©šÍ wb‡q hvq
Zv‡K civMvq‡bi gva¨g e‡j|

evqy, cvwb, KxU-cZ½, cvwL, ev`yo, kvgyK GgbwK gvbyl G ai‡bi gva¨g wn‡m‡e KvR K‡i _v‡K| gay †L‡Z
A_ev my›`i i‡Oi AvKl©‡Y cZ½ ev cÖvYx dz‡j dz‡j Ny‡i †eovq| G mg‡q civM‡iYy evn‡Ki Mv‡q †j‡M hvq|
GB evnKwU hLb Ab¨ dz‡j wM‡q e‡m ZLb civM cieZ©x dz‡ji Mf©gy‡Û †j‡M hvq| Gfv‡e Zv‡`i ARv‡šÍ
civMvq‡bi KvRwU n‡q hvq|

civMvq‡bi gva¨g¸‡jvi mvnvh¨ †c‡Z dz‡ji MV‡b wKQz cwieZ©b jÿ Kiv hvq| G‡K Awf‡hvRb ejv nq|
wewfbœ gva¨‡gi Rb¨ Awf‡hvRb¸‡jvI Ajv`v| Awf‡hvRb¸‡jv wb¤œiƒc :

cZ½civMx dz‡ji Awf‡hvRb : dzj eo, i½xb, gayMÖwš’hy³| civM‡iYy I Mf©gyÛ AvuVvj I myMÜhy³, †hgb-
Rev, Kzgov, mwilv BZ¨vw`|

evqycivMx dz‡ji Awf‡hvRb : dzj †QvU, nvjKv I gayMÖwš’nxb| Gme dy‡j myMÜ †bB| Giv AvKv‡i ÿz`ª|
G‡`i Mf©gyÛ AvuVvj, kvLvwš^Z, KLbI cvj‡Ki b¨vq, †hgbÑ avb|

cvwbcivMx dz‡ji Awf‡hvRb : Giv AvKv‡i ÿz`ª Ges nvjKv| Giv mn‡RB cvwb‡Z fvm‡Z cv‡i| Gme dy‡j
myMÜ †bB| ¯¿xdz‡ji e„šÍ j¤^v wKšÍy cys dz‡ji e„šÍ †QvU| cwiYZ cysdzj e„šÍ †_‡K Ly‡j cvwb‡Z fvm‡Z _v‡K,
†hgbÑ cvZvk¨vIjv|

wPÎ 4.2 : ¯^civMvqb I ci-civMvqb

¯^-civMvqb

ci-civMvqb

¯^-civMvqb
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cÖvwYcivMx dz‡ji Awf‡hvRb : Gme dzj †gvUvgywU eo ai‡bi nq| Z‡e †QvU n‡j dzj¸‡jv cy®úgÄix‡Z mw¾Z
_v‡K| G‡`i is AvKl©Yxq nq| Gme dz‡j MÜ _vK‡Z cv‡i ev bvI _vK‡Z cv‡i| †hgbÑ K`g, wkgyj, KPz
BZ¨vw`|

cvV 7 I 8 : wbwl³KiY I d‡ji DrcwË

Rbb‡Kvl (Gamate) m„wó, wbwl³Ki‡Yi c~e©kZ©| GKwU cys M¨v‡gU Ab¨ GKwU ¯¿x-M¨v‡g‡Ui m‡½
cwic~Y©fv‡e wgwjZ nIqv‡K wbwl³KiY e‡j|

civMvq‡bi d‡j civM‡iYy Mf©gy‡Û ¯’vbvšÍwiZ nq| GLvb †_‡K wbtm„Z im ï‡l wb‡q GwU dz‡j D‡V Ges Gi
AveiY †f` K‡i GKwU bvwj †ewi‡q Av‡m| GwU civMbvwj| civMbvwj Mf©`Û †f` K‡i Mf©vk‡q wW¤̂‡Ki Kv‡Q
wM‡q †cuŠ‡Q| B‡Zvg‡a¨ GB civMbvwj‡Z `y‡Uv cys M¨v‡gU m„wó nq| wW¤̂‡Ki wfZi †cuŠ‡Q G bvwjKv †d‡U hvq
Ges cys M¨v‡gU `y‡Uv gy³ nq| wW¤^‡Ki wfZi åƒY_wj _v‡K| Gi g‡a¨ ¯¿x M¨v‡gU ev wW¤̂vYyy Drcbœ nq| cys
M¨v‡g‡Ui GKwU GB ¯¿x M¨v‡g‡Ui m‡½ wgwjZ nq| Gfv‡e wbwl³KiY cÖwµqv †kl nq| Ab¨ cys M¨v‡gUwU
†MŠY †Kw›`ªKvi mv‡_ wgwjZ nq Ges km¨Kbv Drcbœ K‡i|

d‡ji DrcwË : Avgiv dj ej‡Z mvaviYZ Avg, KuvVvj, wjPz, Kjv, AvOyi, Av‡cj, †cqviv, m‡d`v BZ¨vw`
mywgó dj¸‡jv‡K eywS| G¸‡jv †c‡K †M‡j ivbœv QvovB LvIqv hvq| jvD, Kzgov, wSOv, cUj GivI dj| G‡`i
KuvPv LvIqv nq bv e‡j G‡`i mewR wn‡m‡e D‡jøL Kiv nq| cÖK…Zc‡¶ Giv mevB dj| wbwl³KiY cÖwµqv †kl
n‡jB dj MV‡bi cÖwµqv ïiy nq| wbwl³KiY cÖwµqv Mf©vk‡q †h DÏxcbvi m„wó K‡i Zvi Kvi‡Y ax‡i ax‡i
Mf©vkqwU d‡j cwiYZ nq| Gi wW¤̂K¸‡jv ex‡R i~cvšÍwiZ nq| wbwl³Ki‡Yi ci Mf©vkq GKKfv‡e A_ev
dz‡ji Ab¨vb¨ Askmn cwicyó n‡q †h A½ MVb K‡i Zv‡K dj e‡j|

ïay Mf©vkq d‡j cwiYZ n‡j Zv‡K cÖK…Z dj e‡j, †hgb- Avg, KuvVvj| Mf©vkq Qvov dz‡ji Ab¨vb¨ Ask cyó
n‡q hLb d‡j cwiYZ nq ZLb Zv‡K AcÖK…Z dj e‡j, †hgb- Av‡cj, PvjZv BZ¨vw`| mKj cÖK…Z I AcÖK…Z
dj‡K Avevi wZb fv‡M fvM Kiv hvq, †hgb- mij dj, ¸”Qdj I †hŠwMK dj|

wPÎ-4.3 : wbwl³KiY cÖwµqv

civM‡iYy
Mf©gyÛ

civMbvwjKv

wW¤^K

Mf©vkq

cÖwZcv` †Kvl
†m‡KÛvwi wbDwK¬qvm
wW¤^vYy
mnKvwi †Kvl
cysM¨v‡gU

wW¤^K

cÖwZcv` †Kvl
å~Y_wj
†m‡KÛvwi wbDwK¬qvm
cysM¨v‡gU
wW¤^vYy
cysM¨v‡gU
mnKvwi †Kvl
civMbvwjKv
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1) mij dj : dz‡ji GKwU gvÎ Mf©vkq †_‡K †h d‡ji DrcwË Zv‡K mij dj e‡j, †hgb- Avg| Giv imvj
ev ï®‹ n‡Z cv‡i|

imvj dj : †h d‡ji djZ¡K cyiy Ges imvj Zv‡K imvj dj e‡j| G ai‡bi dj cvK‡j mvaviY djZ¡K
†d‡U hvq bv| †hgb- Avg, Rvg, Kjv BZ¨vw`|

bxim dj : †h d‡ji djZ¡K cvZjv Ges cwic° n‡j Z¡K ïwK‡q †d‡U hvq Zv‡K bxim dj e‡j| †hgb-
wkg, †Xuom, mwilv BZ¨vw`|

2) ¸”Q dj : GKwU dz‡j hLb A‡bK¸‡jv Mf©vkq _v‡K Ges cÖwZwU Mf©vkq d‡j cwiYZ n‡q GKwU †euvUvi
Dci ¸”QvKv‡i _v‡K ZLb Zv‡K ¸”Q dj e‡j, †hgb- P¤cv, bqbZviv, AvK›`|

3) †hŠwMK dj : GKwU gÄixi m¤ú~Y© Ask hLb GKwU d‡j cwiYZ nq ZLb Zv‡K †hŠwMK dj e‡j, †hgb-
Avbvim, KuvVvj|

KvR : K‡qKwU dj msMÖn Ki Ges G¸‡jv Kx ai‡bi dj Zv LvZvq †jL| GKwU KwP Av‡gi j¤^‡”Q`

Ki Ges Gi wfZ‡ii Ask¸‡jvi wPwýZ wPÎ AuvK|

cvV 9 I 10 : ex‡Ri MVb I A¼z‡iv`Mg
ex‡Ri MVb : GKwU evwUi g‡a¨ GKwU wdëvi †ccvi †i‡L cvwb w`‡q wfwR‡q Zvi Dci 8/10wU †fRv †Qvjvi
exR 3/4 w`b †X‡K †i‡L w`‡j G¸‡jv †_‡K A¼zi †ei n‡e| ex‡Ri muyPvj As‡ki Kv‡Q GKwU wQ`ª Av‡Q, G‡K
gvB‡KªvcvBj e‡j| Gi wfZi w`‡q å~Yg~j evB‡i †ewi‡q Av‡m| A¼yi †ei nIqv exRwU‡K `y Av½yj w`‡q
mvgvb¨ Pvc w`‡q †Qvjv ex‡Ri AveiYwU mwi‡q †dj‡j njy` i‡Oi GKwU Ask †ei n‡e, GwU‡K AviI GKUz Pvc
w`‡j cyiy exRcÎ `ywU `yB w`‡K Ly‡j hv‡e| G `y‡Uv †hLv‡b †j‡M Av‡Q †mLv‡b mv`v i‡Oi GKwU j¤̂v‡U A½
†`Lv hv‡e| Gi wb‡Pi w`‡Ki Ask‡K åƒYg~j Ges Dc‡ii Ask‡K åƒYKvÊ e‡j|

wPÎ 4.4 : mij dj
wPÎ 4.5 : ¸”Q dj

wPÎ 4.6 : †hŠwMK dj

exRZ¡K
÷ªwKIj

wW¤^Kbvfx
wW¤^KiÜ«

åƒYgyKzj

exRcÎ
å~Yg~j

wPÎ 4.7 : GKwU †Qvjv ex‡Ri wewfbœ Ask|
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åƒYKv‡Ûi wb‡Pi Ask‡K exRcÎvwaKvÊ (Gwc‡KvUvBj) I åƒYgy‡ji Dc‡ii Ask‡K exRcÎveKvÊ
(nvB‡cv‡KvUvBj) e‡j| å~Yg~j, åƒYKvÊ I exRcÎ‡K GK‡Î åƒY Ges evB‡ii AveiYwU‡K exRZ¡K e‡j|
exRZ¡K `zÕ¯Íiwewkó| evB‡ii Ask‡K †Uóv Ges wfZ‡ii ¯Íi‡K †UM‡gb e‡j|

KvR : cix¶vi gva¨‡g GKwU gUi ex‡Ri wewfbœ Ask cª`k©b Ki|

A¼z‡iv`Mg : exR †_‡K wkï Dw™¢` Drcbœ nIqvi cÖwµqv‡K A¼z‡iv`Mg e‡j| h_vh_fv‡e A¼z‡iv`Mg
nIqvi Rb¨ cÖ‡qvRbxq cvwb, Zvc I Aw·‡Rb cÖ‡qvRb nq| hLb exRcÎ gvwUi wb‡P Ae¯’vb K‡i Avi
åƒYKvÊ gvwU †f` K‡i Dc‡i D‡V Av‡m wKšÍy exRcÎwU gvwUi wfZ‡i †_‡K hvq ZLb Zv‡K g„`MZ A¼z‡iv`Mg
e‡j, †hgb †Qvjv, avb BZ¨vw`| KLbI exRcÎmn åƒYgyKzj gvwU †f` K‡i Dc‡i D‡V Av‡m ZLb Zv‡K
g„`‡f`x A¼z‡iv`Mg e‡j| Kzgov, †iox, †ZuZzj BZ¨vw` ex‡R g„`‡f`x A¼z‡iv`Mg †`Lv hvq|

†Qvjv ex‡Ri A¼z‡iv`Mg : G‡¶‡Î g„`MZ A¼z‡iv`g nq| GB cÖKvi A¼z‡iv`M‡g exRcÎ `yÕwU gvwUi wb‡P
†i‡L åƒYKvÊ Dc‡i D‡V Av‡m| Gwc‡KvUvB‡ji AwZwi³ e„w× Gi KviY| †QvjvexR GKwU Akm¨j wØexRcÎx
exR| gvwU‡Z †Qvjv exR ey‡b cwiwgZ cvwb, Zvc I evqyi e¨e¯’v Ki‡j `yB wZb w`‡bi g‡a¨ exR n‡Z A¼zi †ei
n‡e Ges gvwUi Dc‡i D‡V Avm‡e| cvwb †c‡q exRwU cÖ_‡g dz‡j D‡V Ges wW¤̂K i‡Üªi wfZi w`‡q å~Yg~j
†ewi‡q Av‡m| GwU ax‡i ax‡i cÖavb g~‡j cwiYZ nq| wØZxq av‡c åƒYKvÊ gvwUi Dc‡i D‡V Av‡m| G‡¶‡Î åƒYcÎ
`y‡Uv gvwUi wb‡P †_‡K hvq| cÖv_wgK Ae¯’vq åƒY Zvi Lv`¨ exRcÎ †_‡K †c‡q _v‡K| GwU †Kvb ai‡bi
A¼z‡iv`Mg ?

G Aa¨vq cvV †k‡l hv wkLjvgÑ
- cÖRbb cÖavbZ `yÕai‡bi, h_vÑ A‡hŠb I †hŠb|

- dzj DbœZ Dw™¢‡`i Rbb A½|

- GKwU Av`k© dz‡ji cuvPwU Ask|

- dj cÖavbZ wZb ai‡bi, mij, ¸w”QZ I †hŠwMK|

- AsKz‡iv`Mg `yÕai‡bi, h_vÑ g„`MZ I g„`‡f`x|

wPÎ 4.8 : g„`‡f`x A¼z‡iv`Mg wPÎ 4.9 : g„`MZ A¼z‡iv`Mg

exRZ¡K exRcÎvwaKvÊ

exRcÎ

å~Yg~j

å~YKvÊ

exRcÎvwaKvÊ
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Abykxjbx
ïb¨¯’vb c~iY Ki
1| cÖRbb cÖavbZ `yB iKg, ------------- I -------------|

2| hLb GKwU gvÎ Mf©vkq d‡j cwiYZ nq ZLb Zv‡K ------------- dj e‡j|

3| †h dz‡j ------------- wU Ask _v‡K Zv‡K m¤ú~Y© dzj e‡j|

4| civMvqb `yÕai‡bi h_v- K) ------------- L) -------------|

5| GKwU cy®úgÄixi m¤ú~Y©Uv d‡j cwiYZ n‡j Zv‡K ------------- dj e‡j|

6| cwiYZ d‡ji wW¤̂K ------------- cwiYZ nq|

msw¶ß DËi cÖkœ
1| A‡hŠb cÖRbb Dw™¢‡`i Rb¨ ¸iyZ¡c~Y© †Kb ?

2| GKwU Av‡cj I GKwU Avg j¤̂vjw¤̂fv‡e †K‡U †dj‡j Kx Kx cv_©K¨ †`Lv hv‡e ?

3| Avg Mv‡Qi Kjg †Kb Kiv nq ?

eûwbe©vPwb cÖkœ
1. †KvbwU ¸”Q dj?

K. Avg L. kixdv

M. KuvVvj N. Avbvim

2. cZ½civMx dz‡ji ˆewkó¨ †KvbwU?

K. Giv eY©nxb L. Giv MÜnxb

M. Giv Lye nvjKv nq N. Giv iwOb I gayMÖwš’hy³ nq

wb‡Pi wPÎ †_‡K 3 I 4 b¤^i cÖ‡kœi DËi `vI

3. †Kvb AskwU civM‡iYy aviY K‡i?

K. m L. o

M. n N. p

m

n

o

p
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4. wP‡Î P AskwU-
i. d‡j cwiYZ nq
ii. ex‡R cwiYZ nq
iii. eskwe¯Ív‡i mvnvh¨ K‡i

wb‡Pi †KvbwU mwVK?
K. i I ii L. i I iii

M. ii I iii N. i, ii I iii

m„Rbkxj cÖkœ
1.

K. cÖRbb Kv‡K e‡j?
L. civMvqb ej‡Z Kx eySvq?
M. M, N, O, P As‡ki mgš^‡q MwVZ Dw™¢` A½wUi j¤^‡”Q‡`i wPwýZ wPÎ AsKb Ki|

N. M, O, P Gi g‡a¨ †Kvb `ywU Ask Dw™¢‡`i eskwe¯Ív‡i AwaK ¸iyZ¡c~Y©? hyw³mn Zz‡j ai|

2.

K. A½R cÖRbb Kv‡K e‡j?
L. AsKz‡iv`Mg ej‡Z Kx eySvq?
M. P I Q dz‡ji g‡a¨ civMvqb e¨vL¨v Ki|
N. wP‡Î †Kvb civMvqbwU bZzb ˆewkó¨ m„wó‡Z f~wgKv cvjb K‡i? Zzjbvg~jK Av‡jvPbvi gva¨‡g gZvgZ `vI|

wb‡R Ki

1. jvD, Kzgov, ayZziv, †e¸b, Kj‡K dzj, Rev I mx‡gi dzj msMÖn Ki Ges †`L †Kvb dz‡j cuvPwU Ask i‡q‡Q|

2. GKwU †ZuZyj exR wb‡q A¼z‡iv˜M‡gi cixÿv Ki Ges cwieZ©b¸‡jv wj‡L ivL|

P

Q

R

S



cÂg Aa¨vq
mgš^q I wbtmiY

Rx‡e mgš̂q GKwU AZxe ¸iyZ¡c~Y© welq| cÖvYxi b¨vq Dw™¢‡`i wewfbœ Kv‡Ri g‡a¨ mgš̂q cÖ‡qvRb nq| Rx‡ei
e„w×, cÖRbb, eskwe¯—vi, Abyf~wZMÖnY I cÖwZwµqv m„wó BZ¨vw` ˆewkó¨ i‡q‡Q| Dw™¢‡`i G KvR¸‡jv Kivi
Rb¨ ni‡gv‡bi ¸iyZ¡ Acwimxg| G‡¶‡Î cÖvYxi g‡Zv Dw™¢‡`i Avjv`v †Kv‡bv Zš¿ _v‡K bv| wbæ‡kªwY e¨ZxZ
D”P †kªwYi cÖvYxi †`‡n wewfbœ ˆRweK Kvh©vw` m¤úv`‡bi Rb¨ wbw`©ó Zš¿ _v‡K| †`‡ni wewfbœ A‡½i g‡a¨
ms‡hvM mvab Ges G‡`i Kv‡Ri g‡a¨ mgš̂q mvab K‡i DÏxcbv mvov w`‡q cwi‡e‡ki mv‡_ m¤úK© i¶v K‡i
øvqyZš¿|

G Aa¨vq cvV †k‡l AvgivÑ
� • Dw™¢‡`i mgš^q e¨vL¨v Ki‡Z cvie|
� • Dw™¢‡`i †¶‡Î DÏxcbvg~jK wµqv D`vniYmn e¨vL¨v Ki‡Z cvie|
� • Dw™¢` I gvby‡li †¶‡Î mgš̂q e¨vL¨v Ki‡Z cvie|
� • cÖevn wP‡Îi mvnv‡h¨ øvqyZ‡š¿i Kvh©µg e¨vL¨v Ki‡Z cvie|
� • Dw™¢` Ges gvby‡li DÏxcbvg~jK wµqv D`vniYmn e¨vL¨v Ki‡Z cvie|
� • Dw™¢` I cÖvYxi eR©¨ wbtmiY e¨vL¨v Ki‡Z cvie|

cvV 1-3 : Dw™¢‡` mgš^q
cÖwZwU Dw™¢`‡Kv‡l wewfbœ kvixiZË¡xq Kvh©µg GKwU wbqg k„•Ljvi gva¨‡g msNwUZ nq| G Kvi‡Y mgš̂q
Rx‡ei GKwU Acwinvh© Kvh©µg| G mgš^q bv _vK‡j Rx‡ei Rxe‡b wek„•Ljv †`Lv †`‡e|
GKwU Dw™¢‡`i Rxeb P‡µi ch©vq¸‡jv, †hgb- A¼z‡iv`Mg, cy®úvqb, dj m„wó, eva©K¨ cÖvwß, myßve¯’v BZ¨vw`
GKwU myk„•Lj wbqg †g‡b P‡j| G Kv‡R AvenvIqv I RjevqyRwbZ cÖfveK¸‡jvi ¸iyZ¡I j¶ Kivi g‡Zv|
Dw™¢‡`i e„w× I Pjbmn wewfbœ kvixiZË¡xq KvR¸‡jv AZ¨šÍ myk„•Ljfv‡e we‡kl wbqg †g‡bB m¤úbœ nq| GKwU
KvR Ab¨ KvR‡K evav cÖ`vb K‡i bv| wewfbœ Kv‡Ri mgš^qmvab Kxfv‡e nq Zv Rvb‡Z weÁvbxiv †Póv Ki‡Z
_v‡Kb Ges gZ cÖKvk K‡ib †h, Dw™¢‡`i e„w× I weKvk, wewfbœ A½ m„wó BZ¨vw` Dw™¢` †`‡n Drcvw`Z we‡kl
†Kv‡bv c`v‡_©i cÖfv‡e n‡q _v‡K| Dw™¢‡`i mKj KvR wbqš¿YKvix GB ˆRe ivmvqwbK c`v_©wU‡K
dvB‡Uvni‡gvb ev e„w×KviK e¯‘ wn‡m‡e AvL¨vwqZ Kiv nq| †h ivmvqwbK e¯‘wU †Kv‡l Drcbœ n‡q DrcwË-
¯’j †_‡K evwnZ n‡q `~ieZ©x ¯’v‡bi †Kv‡li Kvh©vewj wbqš¿Y K‡i ZvB ni‡gvb| Dw™¢‡` †hme ni‡gvb cvIqv
hvq †m¸‡jv n‡jv- Aw·b, wR‡eŸ‡iwjb I mvB‡UvKvBwbb hv e„w× mnvqK| A¨vemvBwmK GwmW I Bw_wjb e„w×
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cÖwZeÜK wn‡m‡e KvR K‡i| †d¬vwi‡Rb bvgK ni‡gvb c‡Î Drcbœ nq Ges Zv cÎg~‡j ¯’vbvšÍwiZ n‡q cÎ
gyKzj‡K cy®úgyKz‡j cwiYZ K‡i| ZvB †`Lv hvq †d¬vwi‡Rb Dw™¢‡` dzj Drcbœ K‡i|
Aw·b : Pvj©m WviDBb G ni‡gvb cÖ_g Avwe®‹vi K‡ib| wZwb Dw™¢‡`i åƒYgyKzjveiYxi Dci Av‡jvi cÖfve
j¶ K‡ib| hLb Av‡jv Zxh©Kfv‡e GKw`‡K jv‡M ZLb åƒYgyKzjveiYx Av‡jvi Dr‡mi w`‡K eµ n‡q e„w×
jvf K‡i| cÖK…Zc‡ÿ åƒYgyKzjveiYxi AMÖfv‡M Aew¯’Z ivmvqwbK c`v_©wU wQj e„w× mnvqK ni‡gvb|
Aw·b cÖ‡qv‡M kvLv Kj‡g g~j MRvq, d‡ji AKvj S‡icov †iva K‡i|
wR‡eŸ‡iwjb : PvivMvQ, exRcÎ I c‡Îi ewa©òz AÂ‡j G‡`i †`Lv hvq| Gi cÖfv‡e Dw™¢‡`i ce©ga¨¸‡jv ˆ`‡N¨©
e„w× cvq| G Rb¨ Lv‡Uv Dw™¢‡` G ni‡gvb cÖ‡qvM Ki‡j Dw™¢`wU Ab¨vb¨ mvaviY Dw™¢` †_‡KI AwaK j¤̂v nq|
Rx‡ei myßve¯’v KvUv‡Z Gi Kvh©KvwiZv i‡q‡Q|
Bw_wjb : G ni‡gvbwU GKwU M¨vmxq c`v_©| GwU dj cvKv‡Z mvnvh¨ K‡i| G ni‡gvb dj, dyj, exR, cvZv I
g~‡jI †`Lv hvq| Gi cÖfv‡e PvivMv‡Q weK…Z e„w× j¶ Kiv hvq|
P›`ªgwjøKv GKwU †QvU w`‡bi Dw™¢`| Dw™¢`wUi cÎ Av‡jvK ch©v‡qi DÏxcK Dcjwäi ¯’vb e‡j cwiMwYZ nq|
Dw™¢‡`i cy®ú cÖùzUb w`ev‰`‡N©¨i Dci AwaK wbf©ikxj| Dw™¢‡` cy®ú m„wó‡ZI DòZvi cÖfve weÁvbxiv cÖgvY
K‡i‡Qb|
Dw™¢`I Ab¨vb¨ Rx‡ei b¨vq Abyf~wZ ¶gZvm¤úbœ| GRb¨ Af¨šÍixY ev ewntDÏxcK Dw™¢` †`‡n †h DÏxcbv
m„wó K‡i Zvi d‡j Dw™¢‡` Pjb I e„w× msNwUZ nq| Gme Pjb‡K UªwcK Pjb ejv nq|
Av‡jvi Kvi‡Y Dw™¢‡`i mvov †`Iqvi cix¶Y :
DcKiY : GKwU ¯^”Q Kv‡Pi eo gyLhy³ †evZj, cywó `ªeY, wQ`ªhy³ KK©, GKwU mej Dw™¢‡`i Pviv|
Kvh©cÖYvwj : GKwU †evZ‡j cywó ª̀eY cy‡i wQ`ªhy³ wQwcwU jvwM‡q wQwci
wQ`ªc‡_ PvivMvQwU Ggbfv‡e cy‡i w`‡Z n‡e hv‡Z g~j¸‡jv cywó `ªe‡Y Wy‡e
_v‡K| Gevi MvQmn †evZjwU Rvbvjvi Kv‡Q Av‡jvwKZ ¯’v‡b †i‡L †`B|
ch©‡e¶Y : 4/5 w`b ci †`Lv hv‡e †h Dw™¢`wUi Kv‡Ûi Ask Rvbvjvi
evB‡ii w`‡K †eu‡K †M‡Q| g~j¸‡jv Av‡jvK Dr‡mi wecixZ w`‡K †eu‡K
i‡q‡Q|

wm×vš— : G cix¶‡Y cÖgvwYZ nq †h Kv‡Û Av‡jvKgyLx I g~‡j
Av‡jvKwegyLx e„w× I Pjb N‡U|

KvR : wkÿ‡Ki mv‡_ Av‡jvPbv K‡i AwfKl© Dw™¢‡`i e„w×‡K cÖfvweZ K‡i Zv GKwU cixÿvi gva¨‡g
†`LvI|

ni‡gv‡bi e¨envi : Aw·b I Ab¨vb¨ K…wÎg ni‡gvb kvLvKj‡g g~j Drcv`b mvnvh¨ K‡i| B‡Ûvj A¨v‡mvwUK
GwmW ¶Z¯’vb c~i‡Y mvnvh¨ K‡i| Aw·b cÖ‡qvM K‡i d‡ji †gvPb wejw¤̂Z nq| wewfbœ DÏxcK, †hgb Av‡jv,
cvwb, AwfKl© BZ¨vw` Dw™¢‡`i e„w×‡K cÖfvweZ K‡i|

bZzb kã : Aw·b, ni‡gvb, e„w× mnvqK ni‡gvb wR‡eŸ‡iwjb, Bw_wjb, mvB‡UvKvBwbb, B‡Ûvj A¨vwmwUK
GwmW|

wPÎ 5.1 : Dw™¢‡`i Av‡jvKgywLZvi cix¶Y

Av‡jv

Av‡jv

Av‡jvvKvwfgyLx
Pjb

Av‡jvKwegyLx
Pjb
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cvV 4 I 5
†Zvgiv lô †kªwY‡Z †kªwYweb¨vm †_‡K GK†Kvlx I eû‡Kvlx Rx‡ei ˆewkó¨ †R‡bQ| eû‡Kvlx Rx‡ei †`‡n wUmy¨,
A½ I Zš¿ BZ¨vw`i wfbœ wfbœ MVb cwijw¶Z nq| wewfbœ A½-cÖZ¨‡½ Qwo‡q i‡q‡Q AMwYZ †Kv‡li wewPÎ
Kg©KvÛ| GB Kg©Kv‡Ûi mv‡_ †hvMm~Î iPbv Kiv Ges cwi‡e‡ki mv‡_ m¤úK© ivLvi Rb¨ Rxe‡`‡n `ª“Z †hvMv‡hvM
i¶v Kiv cÖ‡qvRb| †hgb- Kv‡iv `yt‡L †Zvgvi Kvbœv cvq, Kv‡iv Lywk‡Z Zzwg Lywk nI, cix¶vq fv‡jv dj Ki‡j
†Zvgvi Avb›` nq| GB KvR¸‡jv N‡U wewfbœ DÏxc‡Ki Kvh©KvwiZvi d‡j| †`‡ni wewfbœ As‡ki DÏxcbv enb
Kiv, †`‡ni wewfbœ A‡½i Kv‡Ri mgš̂q mvab Kiv I cwi‡e‡ki mv‡_ m¤úK© ivLv øvqyZ‡š¿i cÖavb KvR|
cÖvwY‡`‡ni †h Zš¿ †`‡ni wewfbœ A‡½i ms‡hvM i¶v K‡i, wewfbœ ˆRweK Kvh©vejxi mgš^q mvab K‡i Ges
DÏxcbvq mvov w`‡q Dchy³ cÖwZ‡e`b m„wó Kivi gva¨‡g cwi‡e‡ki mv‡_ m¤úK© i¶v K‡i Zv‡K øvqyZš¿ e‡j|
øvqyZ‡š¿i cÖavb Ask n‡jv gw¯—®‹| DbœZ gw¯—‡®‹i Kvi‡Y gvbyl m„wói †miv Rxe wn‡m‡e cwiMwYZ nq|
gw¯—®‹ AmsL¨ we‡kl †Kvl Øviv MwVZ| Giv wbDib ev øvqy‡Kvl bv‡g cwiwPZ|
øvqy‡Kvl ev wbDib
øvqyZ‡š¿i MVb I Kvh©Kix GKK‡K øvqy‡Kvl ev wbDib e‡j| wbDib
gvbe‡`‡ni `xN©Zg †Kvl| wbDib `yBwU cÖavb Ask wb‡q MwVZ| h_v-
K) †Kvl‡`n Ges L) cÖjw¤^Z Ask|
K) †Kvl‡`n : †Kvl‡`n wbDi‡bi cÖavb Ask| †Kvl‡`n wewfbœ AvK…wZi nq,
†hgbÑ †MvjvKvi, wW¤^vKvi ev b¶ÎvKvi| †Kvl‡`n †Kvl AveiYx,
mvB‡Uªvc-vRg I wbDwK¬qvm Øviv MwVZ| GB †Kv‡l †mw›UªIj _v‡K bv|
ZvB Giv Ab¨vb¨ †Kv‡li g‡Zv wefvwRZ nq bv|
L) cÖjw¤^Z Ask : †Kvl‡`n †_‡K Drcbœ kvLv-cÖkvLv‡K cÖjw¤^Z Ask
e‡j| cÖjw¤̂Z Ask `yB cÖKvi| h_v- 1) A¨v·b Ges 2) †WbWªb|
1) A¨v·b : †Kvl‡`n †_‡K Drcbœ j¤^v myZvi g‡Zv Ask‡K A¨v·b e‡j|
A¨v·‡bi †h cÖv‡š— †`n‡Kvl _v‡K Zvi wecixZ cÖvš— †_‡K kvLv †ei nq|
GKwU wbDi‡b GKwU gvÎ A¨v·b _v‡K|
2) †WbWªb : †Kvl‡`‡ni Pviw`K †_‡K Drcbœ kvLv-cÖkvLv¸‡jv‡K †WbWªb e‡j| G¸‡jv †ewk j¤̂v nq bv|
†WbWªb m„ó kvLv¸‡jv‡K †WbWªvBU e‡j| G‡`i Øviv øvqyZvobv wbDi‡bi †`‡ni w`‡K cwievwnZ nq|
GKwU øvqy‡Kv‡li A¨v·b Ab¨ GKwU øvqy‡Kv‡li †WbWª‡bi mv‡_ wgwjZ nIqvi ¯’vb‡K wmb¨vcm e‡j| A_©vr wmb¨vcm
`yBwU øvqy‡Kv‡li wgjb¯’j wmb¨vc‡mi gva¨‡gB øvqyZvobv GK øvqy‡Kvl †_‡K Ab¨ øvqy‡Kv‡l cwievwnZ nq|
DÏxcbv enb Kiv, cÖvwY‡`‡ni wfZ‡ii I evB‡ii cwi‡e‡ki mv‡_ ms‡hvM i¶v Kiv, cÖvwY‡`‡ni wewfbœ As‡Mi
g‡a¨ Kv‡Ri mgš^q mvab Kiv, gw¯—‡®‹ ¯§„wZaviY Kiv, wPš—v Kiv I wewfbœ Kv‡Ri wb‡`©k †`Iqv I cwiPvjbv
Kiv wbDi‡bi KvR| wbDi‡bi DÏxcbv enb cÖwµqv wb‡Pi wP‡Î †`Lv‡bv n‡jv|

wmb¨vcm

ms‡e`x wbDib Zš‘

mœvqyZvobv
ev DÏxcbv

mœvqyZvobv

AvÁvevnx mœvqy
AvÁvevnx A½

gvsm‡cwk ev MÖwš’

†PvL
Kvb
bvK
wRnŸv
Z¡K

wPÎ 5.3 : mœvqyZ‡š¿i cÖevn wPÎ

wPÎ 5.2 : wbDib

wbDwK¬qvm
mvB‡UvcøvRg

A¨v·b

i¨vbwfqv‡ii ce©

gv‡qvwjb wm_
†K
vl
‡`
n cøvRgv‡gg‡eªb
†WbWªvBU
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øvqyZš¿‡K wZb fv‡M fvM Kiv nq| h_v- 1) †K› ª̀xq øvqyZš¿ 2) cÖvš—xq øvqyZš¿ 3) ¯^qswµq øvqyZš¿|
1) †K›`ªxq øvqyZš¿ : †K› ª̀xq øvqyZ‡š¿i Ask n‡jv gw¯—®‹ I †giyi¾y|
bZzb kã : wbDib, †WbWªb, †WbWªvBU, wmb¨vcm|

cvV 6 I 7 : gw¯Í®‹
gw¯—®‹ n‡jv mgMÖ øvqyZ‡š¿i PvjK| gvby‡li gw¯—®‹ K‡ivwUi g‡a¨ myiw¶Z| gw¯—®‹ †gwbb‡Rm bvgK c`©v Øviv
Ave„Z| gvby‡li gw¯—‡®‹i cÖavb Ask wZbwU| h_v- 1) ¸iygw¯—®‹ 2) ga¨gw¯—®‹ 3) cðvr ev jNygw¯—®‹|
1) ¸iygw¯Í®‹ : gw¯—‡®‹i cÖavb Ask n‡jv ¸iygw¯—®‹ ev †mwieªvg| GUv Wvb I evg L‡Û wef³| G‡`i Wvb I
evg †mwieªvj †nwgwùqvi e‡j| gvbe gw¯Z‡®‹ †mwieªvj †nwgwùqvi AwaKZi DbœZ I myMwVZ| GB `yBLÛ
Nwbôfv‡e øvqyZš‘ Øviv mshy³| Gi DcwifvM †XD †Zvjv I a~mi e‡Y©i| †`L‡Z a~mi e‡Y©i nIqvq G‡K a~mi c`v_©
ev †MÖg¨vUvi e‡j| ¸i“gw¯—‡®‹i Aš—t¯—‡i †KejgvÎ øvqyZš‘ _v‡K| GLv‡b †Kv‡bv øvqy‡Kvl _v‡K bv| øvqyZš‘i is
mv`v| ZvB gw¯—‡®‹i wfZ‡ii ¯—‡ii bvg †k¦Z c`v_© ev †nvqvBU g¨vUvi| †k¦Z c`v‡_©i wfZi w`‡q øvqyZš‘ GK
¯’vb †_‡K Ab¨ ¯’v‡b hvq| a~mi c`v‡_©i K‡qKwU ¯—‡i we‡kl AvKv‡i øvqy‡Kvl †`Lv hvq| GB øvqy‡Kvl¸‡jv
¸i“gw¯—‡®‹i wewfbœ As‡k ¸”Q †eu‡a øvqy‡K›`ª m„wó K‡i| G¸‡jv we‡kl we‡kl Kg©‡K› ª̀ wn‡m‡e KvR K‡i| `k©b,
kªeY, NÖvY, wPš—v-†PZbv, ¯§„wZ, Ávb, eyw×, we‡eK I †cwk Pvjbvi wµqv‡K›`ª ¸i“gw¯—‡®‹ Aew¯’Z|
_¨vjvgvm I nvB‡cv_¨vjvgv&m : †mwieªv‡gi wb‡Pi Ask n‡jv- _¨vjvgvm I nvB‡cv_¨vjvgvm| G¸‡jv a~mi c`v‡_©i
cyÄ| †µva, j¾v, Mig, kxZ, wb ª̀v, Zvc msiÿY I Pjb GB As‡ki KvR|
2) ga¨gw¯—®‹ : ¸i“gw¯—®‹ I cbm-Gi gvSLv‡b
ga¨gw¯—®‹ Aew¯’Z| ga¨gw¯—®‹ `„wókw³, kªeYkw³i
mv‡_I m¤úK©hy³|
3) cðvr ev jNygw¯—®‹ : jNygw¯—®‹ ¸i“gw¯—‡®‹i wb‡P I
cðv‡Z Aew¯’Z| GUv ¸i“gw¯—‡®‹i †P‡q AvKv‡i †QvU|
†`‡ni fvimvg¨ i¶v Kiv cðvr ev jNygw¯—‡®‹i cÖavb KvR|
GQvov jNygw¯—®‹ K_v ejv I Pjv‡div wbqš¿Y K‡i| Gi
wZbwU Ask-
†mwi‡ejvg : cb‡mi wecixZw`‡K Aew¯’Z LÛvskwU n‡jv
†mwi‡ejvg| GUv A‡bKUv SzjšÍ Ae¯’vq _v‡K| †mwi‡ejvg
Wvb I evg `yÕAs‡k wef³|
cbm : cbm jNygw¯—‡®‹i mvg‡b I wb‡P Aew¯’Z| G‡K
gw¯—‡®‹i †hvRK ejv nq| GUv ¸i“gw¯—®‹, jNygw¯—®‹ I
ga¨gw¯—®‹‡K mylyævkxl©‡Ki mv‡_ ms‡hvwRZ K‡i|
†gWyjv ev mylyæv kxl©K : GUv gw¯—‡®‹i wb‡Pi Ask| mylyæv kxl©K cb‡mi wbgœfvM †_‡K †gi“i¾yi DcwifvM
ch©š— we¯Z…Z| A_©vr GUv gw¯—®‹‡K †gi“i¾yi mv‡_ ms‡hvwRZ K‡i| G Rb¨ mylyæv kxl©‡K gw¯—‡®‹i †euvUv
ejv nq| gw¯—‡®‹i G Ask ü`¯ú›`b, Lv`¨MÖnY I k¦mb BZ¨vw` KvR wbqš¿Y K‡i|

KvR : PvU© †`‡L gw¯—‡®‹i wPÎ AuvK| Gi †Kvb Ask Kx KvR K‡i Zv wP‡Îi wPwýZ As‡ki cv‡k †jL|

bZzb kã : ¸i“gw¯—®‹, a~mi c`v_©, †k¦Z c`v_©, cb&m, †gWyjv, cÖjw¤̂Z Ask, A¨v·b, †WªbWªb|

wPÎ 5.4 : gw¯—‡®‹i MVb

¸iygw¯Í®‹

ga¨gw¯Í®‹

†mwi‡ejvg
cbm

mylygœvKvÊ
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cvV 8-10 : †gi“i¾y
†gi“`‡Êi g‡a¨ †gi“i¾y msiw¶Z _v‡K| †gi“i¾yi a~mi c`v_© _v‡K wfZ‡i Ges
†k¦Z c`v_© _v‡K evB‡i, A_©vr gw¯—‡®‹i Dëv| †gi“i¾yi †k¦Z c`v‡_©i wfZi
w`‡q AvÁvevnx Ges Abyf~wZevnx øvqyZš‘ hvZvqvZ K‡i|

cÖwZeZ© Pµ
†Zvgvi nv‡Z gkv em‡j Zzwg Kx Ki‡e? Aek¨B gkvUv‡K gvi‡Z †Póv Ki‡e|
†Zvgvi nv‡Z gkv e‡m‡Q Zzwg Kxfv‡e †Ui †c‡j? Zzwg gkvi Kvgo Abyfe K‡iQ,
ZvB Zzwg GgbwU K‡iQ| Zzwg gkvi Kvgo Abyfe K‡iQ øvqyi DÏxcbvi Rb¨|

øvqyi wµqv hv DÏxcbvq mvov †`IqvI ZvB| Avqbv‡Z Av‡jv †djvi m‡½ m‡½ †hgb Av‡jv cÖwZdwjZ nq,
cÖwZeZ©K wµqvI KZKUv †Zgwb|

cÖwZeZ© wµqv N‡U øvqyi Zvobvi Zvr¶wYK Kvh©KvwiZvi d‡j| øvqyZvobv Kx? øvqyi wfZi w`‡q †h msev` ev
Abyf~wZ cÖevwnZ nq Zv‡K øvqy Zvobv e‡j| Avgiv †hgb nv‡Z gkv Kvgo w`‡j gkv Zvwo‡q †`B A_ev nv‡Z ev
cv‡q wcb dzU‡j Avgiv wbwg‡l nvZ mwi‡q wbB| GUv Kxfv‡e N‡U? nv‡Zi Dci gkv em‡j øvqyi MÖvnKcÖv‡š—
DÏxcK n‡jv gkv, Gi Dcw¯’wZ Abyfe Kivi m‡½ m‡½ †Kvl cÖv‡š—i mvov Rv‡M| Avgiv gkvwU‡K Zvwo‡q
†`B A_ev †g‡i †dwj| G mKj wµqv †hb AÁvZmv‡i Avcbv Avcwb n‡q _v‡K| Giƒc †h wµqv Abyf~wZi D‡ËRbv
Øviv Drcbœ nq, gw¯—®‹ Øviv PvwjZ nq bv Zv‡KB cÖwZeZ© wµqv e‡j| cÖwZwU cÖwZeZ© P‡µi cuvPwU Ask _v‡K|
h_v- 1) MÖvnK A½ 2) Abyf~wZevnx øvqy 3) cÖwZeZ© †K› ª̀ 4) AvÁvevnx øvqy Ges 5) mvovi A½|

cÖwZeZ© wµqv Zvr¶wYK AvZ¥i¶vi Rb¨ †Kv‡bv A‡½i Zworwµqvi bvg cÖwZeZ© wµqv| D`vniY- 1) Av¸‡b nvZ jvMv
ev wc‡b nvZ †dvUv gvÎ †U‡b †bIqv| 2) †Pv‡L cÖLi Av‡jv covgvÎ †Pv‡Li cvZv eÜ n‡q hvIqv|

wPÎ : cÖwZeZ©K Pµ

e¨vL¨v : nv‡Zi Pvgovq wcb †dvUvgvÎ Abyf~wZevnx øvqyZš‘ wcb †dvUvi hš¿Yv MÖnY K‡i| GB hš¿Yv`vqK Zvobv
Abyf~wZevnx øvqyZš‘i gva¨‡g †gi“i¾y‡Z †cuŠ‡Q| H GKB Zvobv Abyf~wZevnx øvqy‡Kvl †_‡K AvÁvevnx øvqy‡Z
cÖevwnZ nq| øvqyZvobv AvÁvevnx †Kv‡l †cuŠQvgvÎ †cwk‡Z †cÖiY K‡i| d‡j †cwk msKzwPZ nq Ges hš¿Yvi
Drm †_‡K nvZ mwi‡q †`q|
GLv‡b AZ¨š— RwUj GKwU cÖwµqv‡K mnR K‡i eY©bv Kiv n‡jv| Avm‡j wcb dzUv‡bvi m‡½ m‡½ †ekwKQy
Abyf~wZevnx øvqy DÏxcbv MÖnY K‡i| G DÏxcbv A‡bK¸‡jv ci¯úi mshy³ øvqy‡Kv‡li gva¨‡g A‡bK¸‡jv
AvÁvevnx †Kv‡l cÖevwnZ nq| Gme AvÁvevnx øvqy †cwk‡Z DÏxcbv enb K‡i nvZ mwi‡q Av‡b| Abyf~wZ
gw¯—‡®‹I †cuŠQvq| d‡j Kx NU‡Q kixi Zv Rvb‡Z cv‡i|

wPÎ 5.5 : gvbe‡`‡ni mœvqyZš¿

†nvqvBU g¨vUvi
†MÖg¨vUvi
†K›`ªxq bvwj Abyf‚wZevnx mœvqy

AvÁven mœvqy
Z¡K (MÖvnK hš¿)

Hw”QK †cwk (wµqv¯’j)wPÎ 5.6 : gvbe‡`‡ni cÖwZeZ© Pµ
mœvqyi¾y

gw¯Í®‹

mœvqyi¾y

mœvqy



wPÎ 5.7 : †iPbZš¿

e„°

e„°xq wkiv

e„°xq agbx

BD‡iUvi

g~Îbvwj

g~Î_wj
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cÖwZeZ© wµqv GKwU mgwš^Z Kvh©µg| cÖwZeZ© wµqvq †h cuvPwU Ask KvR K‡i G‡`i †h‡Kv‡bv GKwUi Afv‡e
KvRwU mwVKfv‡e n‡Z cv‡i bv|

KvR : †Zvgvi nv‡Z wcb dzU‡j A_ev nvwi‡K‡bi Mig wPwæi Dci †Zvgvi nvZ co‡j Zzwg Kx Ki‡e? †Kb Ki‡e?
Kxfv‡e Ki‡e? Zv wPÎmn e¨vL¨v Ki|

bZyb kã : AvÁvevnx øvqy, Abyf~wZevnx øvqy, cÖwZeZ©Pµ, cÖwZeZ© wµqv|

cvV 11 I 12 : †iPbZš¿

Avgiv bvK w`‡q evZvm †bB I Qvwo| AwZ Mi‡g Mv Nv‡g| G¸‡jv †iPb c`v_©|
†iPb c`v_© Kx? †iPb c`v_© n‡jv †mBme c`v_© †h¸‡jv †`‡ni Rb¨ ÿwZKi I
AcÖ‡qvRbxq| †iPb ej‡Z †`‡ni eR©¨ c`v_© wb®‹vkb e¨e¯’v‡K eySvq| wecv‡Ki
d‡j cvwb, Kve©b WvBA·vBW, BDwiqv cÖf„wZ `~wlZ c`v_© †`‡n cÖ¯‘Z nq| G¸‡jv
wbqwgZ Z¨vM bv Ki‡j ¯^v¯’¨nvwb N‡U| GBme `~wlZ c`v_© †`‡ni g‡a¨ R‡g
welwµqv †`Lv †`q Ges Gi d‡j g„Zz¨I NU‡Z cv‡i| HmKj eR¨© c`v_© cÖavYZ
wbtk¦vm evqy, Nvg Ges g~‡Îi mv‡_ †`‡ni evB‡i P‡j hvq| dzmdzm, Pg© I e„° GB
wZbwU †iPb AsM| Kve©b WvBA·vBW dzmdz‡mi gva¨‡g Ges jeY RvZxq ÿwZKi
c`v_© P‡g©i gva¨‡g †ei n‡q hvq| e„‡°i gva¨‡g †`‡ni bvB‡Uªv‡Rbhy³ Zij,
`~wlZ c`v_© cwiZ¨³ nq| e„°, Z¡K I dzmdzm GB wZbwU A‡½i wfZi w`‡q
`~wlZ c`v_© wb®‹vwkZ nq| g~‡Îi gva¨‡gB †`‡ni kZKiv Avwk fvM bvB‡Uªv‡Rb
NwUZ eR©bxq c`v_© cwiZ¨³ nq| ZvB e„°‡KB cÖavbZ †iPb A½ e‡j we‡ewPZ nq| †h Zš¿ †iPb Kv‡h© mvnvh¨
K‡i Zv‡K †iPbZš¿ e‡j|

KvR : GKwU †U÷wUD‡ei wfZi wKQyUv ¯^”Q Pz‡bi cvwb bvI| Gevi †U÷wUDewUi g‡a¨ KuvP ev c-vw÷‡Ki
bj cÖ‡ek KivI| Gevi bjwU w`‡q duz `vI| Kx nq jÿ¨ Ki? wKQyÿY dzu †`Iqvi ci †`L‡e Pz‡bi cvwb
†Nvjv‡U n‡q hv‡”Q| †Kb Ggb n‡jv?

Avgiv Rvwb, Kve©b WvBA·vBW Pz‡bi cvwb‡K †Nvjv K‡i| G †_‡K cÖgvwYZ nq †h, Avgv‡`i wbtk¦v‡mi
evqy‡Z Kve©b WvBA·vBW Av‡Q|

Aí cwigvY Kve©b WvBA·vBW †`‡ni Rb¨ †Zgb ÿwZKi bq| wKšÍy †ewk cwigvY Kve©b WvBA·vBW welv³ hv
†`‡ni Rb¨ AZ¨šÍ ÿwZKi| k¦mb wµqvi mgq Avgv‡`i †`n‡Kvl eR¨© wn‡m‡e GB M¨vm ˆZwi K‡i| †Kvl †_‡K
i³ Kve©b WvBA·vBW enb K‡i dzmdz‡m wb‡q hvq| wbtk¦v‡mi evqy‡Z kZKiv 4 fvM Kve©b WvBA·vBW _v‡K|
wbtk¦v‡mi evqy‡Z Kve©b WvBA·vB‡Wi mv‡_ Rjxq ev®ú _v‡K|
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KvR : kx‡Zi mKv‡j GKLÛ KvP ev Avqbvi Dci gyL w`‡q (bvK w`‡q bq) wbtk¦vm Qvo| Kv‡Pi Dci Kx
†`L‡Z cv”Q? wbtk¦v‡mi evqyi mv‡_ Kve©b WvBA·vBW I Rjxqev®ú †ei nq| Rjxqev®ú VvÛv Kv‡Pi Rjxq
KYvi m„wó K‡i Ges Avqbv ev KvPLÛwU‡K †Nvjv‡U I wKQyUv A¯^”Q †`Lvq| wKQy¶Y ci Avqbv †_‡K
Rjxq KYv D‡e hvq| AvqbvwU Avevi ¯^”Q †`Lvq|

G †_‡K Avgiv †`L‡Z cvw”Q wbtk¦vm evqy‡Z Rjxqev®ú _v‡K|

Ng© ev Nvg

gvbe‡`‡ni ewniveiY Pg© ev Z¡K| Z¡‡K AmsL¨ ¶y ª̀ ¶z`ª wQ`ª _v‡K| G¸‡jv n‡jv †jvgK~c| GB mKj †jvg K~c
w`‡q Nvg †ei nq| GB Nv‡g mvaviYZ cvwbi mv‡_ jeY I mvgvb¨ Kve©b WvBA·vBW I Ab¨vb¨ ÿwZKi
AcÖ‡qvRbxq c`v_© _v‡K|

g~Î

e„°‡K g~Î ˆZwii KviLvbv wn‡m‡e AwfwnZ Kiv nq| †`‡ni †cQ‡bi w`‡K †giy`‡Êi `yB cv‡k `yBwU e„° _v‡K| e„°
QuvKwbi g‡Zv KvR K‡i| hK…Z Avgv‡`i †`‡ni AwZwi³ A¨vgvB‡bv GwmW‡K †f‡½ BDwiqv, BDwiK GwmW,
A¨v‡gvwbqv BZ¨vw` bvB‡Uªv‡Rb Øviv MwVZ eR©¨ c`v_© ˆZwi K‡i| G¸‡jv †`‡ni Rb¨ ÿwZKi| e„° i³ †_‡K
ÿwZKi c`v_© †Qu‡K †bq| GB ÿwZKi c`v_©mg~n cvwbi mv‡_ wg‡k nvjKv njy` e‡Y©i g~Î ˆZwi K‡i| g~Î wbw`©ó
mgq ch©šÍ g~Î _wj‡Z Rgv _v‡K| cÖ‡qvRb g‡Zv mg‡q g~‡Îi †eM Abyf~Z nq| gjØv‡ii g‡Zv g~Î_wji Øv‡iI
ms‡KvPb I cÖmviY †cwk _v‡K| G‡K g~Îc_ e‡j| cÖ‡qvR‡b †cwk ms‡KvPb I cÖmvi‡Yi d‡j †`n †_‡K g~Î wbM©Z
nq| g~‡Îi gva¨‡g kZKiv 80 fvM bvB‡Uªv‡Rb NwUZ eR¨© c`v_© †ei n‡q hvq I †`n‡K my¯’ iv‡L| ZvB e„°‡K
†iPbZ‡š¿i cÖavb A½ wn‡m‡e we‡ePbv Kiv nq|

bZzb kã : mg‡e`x øvqy, øvqy‡K› ª̀, BDwiqv, BDwiK GwmW, ¯̂qswµq øvqyZš¿|

G Aa¨vq cvV †k‡l hv wkLjvgÑ

- wbDi‡bi †mw›UªIj _v‡K bv|

- wbDi‡bi MVb †`n‡Kv‡li †P‡q wfbœ|

- cici `yBwU wbDi‡bi cÖ_gUvi A¨v·b I c‡iiUvi †WbWªvB‡Ui g‡a¨ GKwU øvqymwÜ _v‡K| G‡K wmb¨vcm
e‡j| wmb¨vc‡mi ga¨ w`‡qB GKwU wbDib †_‡K øvqy DÏxcbv cieZ©x wbDi‡b cÖevwnZ nq|

- ¸iy gw¯Í‡®‹i a~mi c`v‡_©i K‡qKwU ¯Í‡i we‡kl øvqy‡Kvl †`Lv hvq| GB †Kvl¸‡jv ¸iy gw¯Í‡®‹i wewfbœ
As‡k ¯’v‡b ¯’v‡b ¸”Q †eu‡a øvqy‡K›`ª m„wó K‡i|

- †giyi¾yi wfZ‡i _v‡K a~mi c`v_© Avi evB‡i _v‡K †k¦Z c`v_©|

- ürwcÊ, dzmdzm, ÿiYKvix MÖwš’ BZ¨vw` ¯̂qswµq øvqyZš¿ Øviv cwiPvwjZ I wbqwš¿Z nq|
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Abykxjbx

msw¶ß DËi cÖkœ
1. e„‡°i KvR eY©bv Ki|

2. †Kv_v †_‡K cÖvšÍxq øvqyi DrcwË N‡U? cÖvšÍxq øvqyi ˆewkó¨ Kx?

3. cÖwZeZ© wµqv e¨vL¨v Ki|

4. Aw·b I wR‡eŸ‡iwj‡bi KvR D‡j-L Ki|

5. ni‡gv‡bi cÖ‡qvRbxqZv Av‡jvPbv Ki|

eûwbe©vPwb cÖkœ
1. wb‡Pi †KvbwU Dw™¢‡`i dzj †dvUv‡Z mvnvh¨ K‡i?

K. wR‡eŸ‡iwjb L. mvB‡UvKvBwbb

M. †dvwi‡Rb N. Aw·b

2. bvB‡Uªv‡Rb NwUZ eR©¨ wb®‹vk‡b gvbe‡`‡ni †Kvb A½wU cÖavb f~wgKv iv‡L?

K. e„° L. Z¡K

M. bvK N. cvqy

wb‡Pi Aby‡”Q`wU c‡o 3 I 4 b¤̂i cÖ‡kœi DËi `vI

cÖgvi K‡ÿ Rvbvjvi Kv‡Q U‡ei g‡a¨ jvMv‡bv gvwbcø¨v›U MvQwU `ªæZ evovq Gi jZv¸‡jv Rvbvjvi w`‡K AMÖmi
n‡Z _v‡K| cÖgv nvZ w`‡q G¸‡jv‡K K‡ÿi †fZi w`‡K G‡b w`‡jI Giv Avevi Rvbvjvi w`‡KB avweZ nq|

3. cÖgvi MvQwU Kx Kvi‡Y Rvbvjvi w`‡K avweZ nq?

K. evZvm L. Rjxqev®ú

M. Av‡jv N. Zvc

4. cÖgvi gvwbcø¨v›U MvQwUi e„w×‡Z mvnvh¨ K‡i-

i. A¨vemvBwmK GwmW

ii. mvB‡UvKvBwbb

iii. wR‡eŸ‡iwjb

wb‡Pi †KvbwU mwVK?
K. i I ii L. i I iii

M. ii I iii N. i, ii I iii
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m„Rbkxj cÖkœ

1.

DÏxcbv cwienb

K. ni‡gvb Kx?

L. Dw™¢‡` Aw·‡bi f~wgKv e¨vL¨v Ki|

M. gvby‡li ¸iygw¯Í‡®‹ Dc‡ii †KvlwUi Ae¯’vb e¨vL¨v Ki|

N. gvbe‡`‡n DÏxcbv cwien‡b Dc‡ii †Kv‡li ¸iyZ¡ we‡kølY Ki|

2. Acy Lye g‡bv‡hvM w`‡q ¯œvqyZ‡š¿i MV‡bi GKK AuvKwQj| Ggb mgq †cQb †_‡K Zvi †evb KvšÍv wc‡V †LuvPv
w`j| Acy wcQ‡b bv ZvwK‡qB ZrÿYvr KvšÍvi nvZ a‡i †djj| Acy ZLb KvšÍv‡K ejj †h, Zvi nvZ ai‡Z
cvivi mv‡_ Zvi A¼‡bi wel‡qi m¤úK© i‡q‡Q|

K. gvbe‡`‡ni cÖavb †iPb A½ Kx?

L. UªwdK Pjb ej‡Z Kx eySvq?

M. Acy hv AvuKwQj Zvi MVb eY©bv Ki|

N. KvšÍvi nvZ ai‡Z cvivi mv‡_ Acyi †`‡ni mœvqyweK cÖwµqvwU Kxfv‡e RwoZ we‡kølY Ki|

wb‡Riv Ki

1. †Zvgvi †Pv‡Li cvZvi Dci Av‡jv co‡j Zzwg †PvL eÜ K‡i †dj †Kb? KviYwU hyw³ w`‡q e¨vL¨v Ki|

2. †Zvgiv GKwU cvZvevnvi Mv‡Qi AvMv †Ku‡U `vI| Gevi K‡qK w`b a‡i ch©‡eÿY Ki| Kx N‡U Ges †Kb
N‡U Zv e¨vL¨v Ki|



lô Aa¨vq

cigvYyi MVb

cigvYy Lye ¶y ª̀ KYv| ZvB Gi MVb m¤ú‡K© aviYv cvIqv mnR bq| Z‡e wewfbœ weÁvbx‡`i cix¶v-wbix¶vi ci
cigvYyi MVb m¤ú‡K© cwi®‹vi aviYv cvIqv †M‡Q| cigvYy‡Z B‡jKUªb, †cÖvUb I wbDUª‡bi msL¨vi wfbœZvi
Kvi‡Y cigvYyi a‡g© cv_©K¨ †`Lv hvq|

G Aa¨vq cvV †k‡l AvgivÑ

• cigvYyi MVb e¨vL¨v Ki‡Z cvie|

• cvigvYweK msL¨v I fimsL¨v e¨vL¨v Ki‡Z cvie|

• AvB‡mv‡Uvc e¨vL¨v Ki‡Z cvie|

• AvB‡mv‡Uv‡ci e¨envi eY©bv Ki‡Z cvie|

• Avgv‡`i Rxe‡b AvB‡mv‡Uv‡ci Ae`vb Dcjwä Ki‡Z cvie|

• B‡jKUªb web¨vm e¨vL¨v Ki‡Z cvie|

• Avqb Kxfv‡e m„wó nq Zv e¨vL¨v Ki‡Z cvie|

• K¨vUvqb I A¨vbvq‡bi cv_©K¨ Ki‡Z cvie|

cvV 1-3 : cigvYyi aviYvi weKvk I MVb
†Zvgiv †R‡bQ †h, c`v_© ¶y`ª KYv Øviv MwVZ| G ¶y ª̀ KYv `yB iK‡gi- AYy I cigvYy| cigvYy ¶z`ªZg KYv|
G‡Ki AwaK cigvYy ci¯ú‡ii mv‡_ hy³ n‡q AYy MVb K‡i| ¶z`ªZg KYvi wel‡q wewfbœ mg‡q weÁvbx I
`vk©wbKMY bvbv iKg gZev` e¨³ K‡i‡Qb| MÖxK `vk©wbK †W‡gvwµUvm wLªóc~e© 400 A‡ã me©cÖ_g c`v‡_©i
¶z`ªZg KYv wb‡q gZev` †cvlY K‡ib| Zvi g‡Z mKj c`v_©B ¶y ª̀ ¶z`ª AwefvR¨ (hv Avi fv½v hvq bv) KYv
w`‡q ˆZwi| wZwb GB ¶y`ªZg KYvi bvg †`b cigvYyy ev GUg| GUg K_vwU wZwb wb‡qwQ‡jb MÖxK kã
A¨v‡Uv‡gvm (Atomos) †_‡K hvi A_© n‡jv AwefvR¨| Zvi mgmvgwqK mg‡qi AviI `yRb `vk©wbK †cø‡Uv
(Plato) Ges A¨vwióUj (Aristotle) Zvi gZev‡`i mv‡_ wØgZ †cvlY K‡ib| A¨vwióU‡ji g‡Z c`v_©mg~n
wbiew”Qbœ (Continuous), G‡K hZB fv½v †nvK bv †Kb, c`v‡_©i KYv¸‡jv ¶z`ª n‡Z ¶z`ªZi n‡Z _vK‡e|
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1803 mv‡j Bs‡iR weÁvbx Rb Wvëb (John Dalton) cixÿvjä Z‡_¨i Dci wfwË K‡i c`v‡_©i ¶z`ªZg KYv
m¤ú‡K© e‡jbÑ

cigvYyy n‡jv †gŠwjK c`v‡_©i ¶y`ªZg KYv Ges GwU‡K Avi fv½v hvq bv| Wvë‡bi gZev` mK‡j MÖnY K‡i|
d‡j A¨vwióU‡ji gZev`wU cwiZ¨³ nq|

Avm‡j cigvYy AwefvR¨ bq ev ¶y ª̀Zg KwYKvI bq| cigvYy wefvR¨| Giv AviI †QvU wKQz KYv †hgb B‡jKUªb,
†cÖvUb I wbDUªb Øviv MwVZ|

Wvë‡bi cigvYyev‡`i GB mxgve×Zv `~i Kivi Rb¨ Gici AviI A‡b‡K cigvYy g‡W‡ji cÖ¯Íve K‡ib| G‡`i
g‡a¨ iv`vi‡dvW© I †ev‡ii cigvYy g‡Wj MÖnY‡hvM¨Zv cvq|

GKmgq weÁvbx iv`vi‡dvW© I Zvi mnKgx©iv GKwU cix¶v K‡ib hv cigvYyi MVb m¤ú‡K© fv‡jv aviYv †`q|

cixÿvjä dj †_‡K wZwb e‡jb †h, cigvYy‡Z abvZ¥K Avavb I fi GKwU ¶z`ª RvqMvq Ave×| wZwb Gi bvg
†`b wbDwK¬qvm| wZwb AviI e¨vL¨v †`b †h, cigvYyi †ewkifvM RvqMv dvuKv, Avi FYvZ¥K Avavbhy³ KYvi †Zgb
†Kv‡bv fi †bB Ges Zviv wbDwK¬qvm‡K †K›`ª K‡i Nyi‡Q|

iv`vi‡dv‡W©i g‡Wj †mŠiRM‡Zi g‡Zv| wKšÍy iv`vi‡dvW© wbw`©ó †Kv‡bv Kÿc‡_i K_v e‡jbwb| weÁvbx †evi
cieZx©‡Z aviYv †`b †h, FYvZ¥K Avavbhy³ KYv wKQz wbw`©ó Kÿc‡_ †Nv‡i| DcwiD³ Av‡jvPbv †_‡K ejv hvq
†h, cigvYy AwefvR¨ bq| cigvYy B‡jKUªb, †cÖvUb I wbDUª‡bi mgš^‡q MwVZ| cigvYyi †K‡›`ª i‡q‡Q wbDwK¬qvm|
wbDwK¬qv‡m abvZ¥K Avavbwewkó †cÖvUb I Avavb wbi‡c¶ wbDUªb i‡q‡Q| cigvYyi f‡ii cÖvq cy‡ivUvB wbDwK¬qv‡m
_v‡K| FYvZ¥K Avavbwewkó B‡jKUªb wbDwK¬qvm‡K †K›`ª K‡i wbw`©ó K¶c‡_ †Nv‡i| B‡jKUªb I wbDwK¬qv‡mi
ga¨eZx© RvqMv duvKv| cÖK…Zc‡¶ cigvYyi †ewkifvM RvqMv duvKv|

wPÎ 6.1 : wnwjqvg cigvYy‡Z B‡jKUªb, †cÖvUb I wbDUªb

cvV 4-6 : cvigvYweK msL¨v, fimsL¨v I AvB‡mv‡Uvc

cÖwZwU †gŠ‡ji Avjv`v Avjv`v cigvYy i‡q‡Q, †hgb nvB‡Wªv‡Rb M¨v‡mi cigvYy Aw·‡Rb M¨v‡mi cigvYy †_‡K
Avjv`v| GKwU †gŠ‡ji cigvYy †_‡K Av‡iKwU †gŠ‡ji cigvYyi g‡a¨ AvKv‡i, f‡i I a‡g© cv_©K¨ n‡q _v‡K|
†Kb GB cv_©K¨? cigvYymg~‡ni g‡a¨ cv_©K¨ cigvYy‡Z †cÖvUb ev B‡jKUª‡bi msL¨vi cv_©‡K¨i Kvi‡Y n‡q _v‡K|
cigvYy‡Z B‡jKUªb I †cÖvU‡bi msL¨v mgvb _v‡K| Z‡e †Kv‡bv †gŠ‡ji cigvYyi ˆewkó¨‡K †evSv‡bvi Rb¨
†cÖvU‡bi msL¨v e¨envi Kiv nq|

wbDwK¬qvm

B‡jKUª‡bi K¶c_
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†Kv‡bv †gŠ‡ji GKwU cigvYy‡Z †cÖvU‡bi msL¨v‡K cvigvYweK msL¨v ejv nq| nvB‡Wªv‡R‡bi GKwU cigvYy‡Z
GKwU †cÖvUb Av‡Q| ZvB nvB‡Wªv‡R‡bi cvigvYweK msL¨v 1| Aw·‡R‡bi GKwU cigvYy‡Z AvUwU †cÖvUb Av‡Q|
ZvB Aw·‡R‡bi cvigvYweK msL¨v 8| cvigvYweK msL¨v †_‡K Kx Kx Z_¨ cvIqv hvq ej‡Z cv‡iv?

Kve©‡bi cvigvYweK msL¨v 6, G †_‡K Kx Z_¨ cvIqv hvq? cvigvYweK msL¨v †h‡nZz †Kv‡bv †gŠ‡ji †cÖvU‡bi
msL¨v, ZvB †evSv hvq Kve©‡bi GKwU cigvYy‡Z 6wU †cÖvUb Av‡Q| GKwU cigvYy‡Z †h‡nZz †cÖvUb Avi
B‡jKUª‡bi msL¨v mgvb, ZvB †evSv hvq Kve©‡bi GKwU cigvYy‡Z 6wU B‡jKUªb Av‡Q|

†Kv‡bv †gŠ‡ji cvigvYweK msL¨v †_‡K †evSv hvq wK H †gŠ‡ji cigvYy‡Z KqwU wbDUªb Av‡Q? bv, wbDUªb msL¨v
Rvbv hvq bv| wbDUªb msL¨v Rvb‡Z n‡j †gŠ‡ji cvigvYweK msL¨v I fimsL¨v Rvb‡Z n‡e| GKwU cigvYy‡Z
B‡jKUª‡bi fi bMY¨| cigvYyi cÖvq meUzKz fi Zvi wbDwK¬qv‡m _v‡K| A_©vr †Kv‡bv cigvYyi fi Zvi †cÖvUb I
wbDUª‡bi fi| Avevi wbDUªb I †cÖvU‡bi fi cÖvq mgvb| †Kv‡bv †gŠ‡ji cigvYy‡Z †cÖvUb I wbDUª‡bi mgwó‡K
fimsL¨v wnmv‡e cÖKvk Kiv nq| A_©vr

†Kv‡bv †gŠ‡ji fimsL¨v = H †gŠ‡ji cigvYy‡Z †cÖvU‡bi msL¨v + wbDUª‡bi msL¨v|

†hgb Aw·‡Rb cigvYy‡Z 8wU †cÖvUb Avi 8wU wbDUªb _v‡K| ZvB Aw·‡R‡bi fimsL¨v 16| Avevi †mvwWqv‡gi
GKwU cigvYy‡Z 11wU †cÖvUb Avi 12wU wbDUªb Av‡Q| ZvB †mvwWqv‡gi fimsL¨v 11+12=23| Av‡M ejv
n‡q‡Q †h, cvigvYweK msL¨v I fimsL¨v Rvbv _vK‡j wbDUªb msL¨v Rvbv hvq| wb‡Pi D`vniY †_‡K †Zvgiv
fv‡jvfv‡e eyS‡Z cvi‡e|

D`vniY : K bvgK GKwU †gŠ‡ji cvigvYweK msL¨v 17 I fimsL¨v 35| H †gŠ‡ji GKwU cigvYy‡Z KqwU
K‡i B‡jKUªb, †cÖvUb I wbDUªb Av‡Q|

mgvavb : K †gŠjwUi cvigvYweK msL¨v 17| †Kv‡bv †gŠ‡ji cvigvYweK msL¨v Avm‡j H †gŠ‡ji GKwU
cigvYy‡Z †cÖvU‡bi msL¨v| ZvB G‡¶‡Î K †gŠjwUi cigvYy‡Z †cÖvUb Av‡Q 17wU|

Avevi †Kv‡bv cigvYy‡Z †cÖvUb Avi B‡jKUª‡bi msL¨v mgvb| ZvB K †gŠ‡ji GKwU cigvYy‡Z B‡jKUªb i‡q‡Q
17wU|

†Kv‡bv cigvYyi †cÖvU‡bi msL¨v + wbDUª‡bi msL¨v = H †gŠ‡ji fimsL¨v

A_©vr K †gŠ‡ji wbDUª‡bi msL¨v = K †gŠ‡ji fimsL¨v Ñ K †gŠ‡ji †cÖvUb msL¨v

ZvB K †gŠ‡ji wbDUª‡bi msL¨v = 35 Ñ 17 = 18|

AvB‡mv‡Uvc : †Zvgiv B‡Zvg‡a¨B †R‡bQ †h, GKwU †gŠ‡ji cÖwZwU cigvYy‡Z wbw`©ó msL¨K †cÖvUb I B‡jKUªb
_v‡K| wKšÍy GKwU †gŠ‡ji mKj cigvYyi fi GK bvI n‡Z cv‡i| KviY GKwU †gŠ‡ji cigvYy‡Z wewfbœ msL¨vq
wbDUªb _vK‡Z cv‡i| †hgb nvB‡Wªv‡R‡bi mKj cigvYy‡Z GKwU K‡i †cÖvUb I B‡jKUªb _v‡K| wb‡Pi wPÎ¸‡jv
†`L|
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wPÎ 6.2 : nvB‡Wªv‡Rb AvB‡mv‡Uvc

nvB‡Wªv‡R‡bi †ewkifvM cigvYy‡Z †Kv‡bv wbDUªb †bB (wP‡Îi cÖ_g cigvYy)| ZvB G‡`i fimsL¨v 1| wKšÍy wP‡Îi
wØZxq cigvYywUi g‡Zv nvB‡Wªv‡R‡bi wKQz cigvYy‡Z GKwU wbDUªb _v‡K| G‡`i fimsL¨v 2| Avevi wP‡Îi Z…Zxq
cigvYywUi g‡Zv nvB‡Wªv‡R‡bi wKQz cigvYy‡Z `ywU wbDUªb _v‡K| G‡`i fimsL¨v 3| wP‡Îi wZbwU cigvYy
nvB‡Wªv‡R‡bi wZbwU AvB‡mv‡Uvc| GiKgfv‡e, †Kv‡bv †gŠ‡ji wfbœ ai‡bi cigvYy hv‡`i †cÖvUb ev cvigvYweK
msL¨v mgvb wKšÍy fimsL¨v wfbœ Zv‡`i H †gŠ‡ji AvB‡mv‡Uvc e‡j|

Kve©‡bi †ewkifvM cigvYy‡Z 6wU †cÖvUb I 6wU wbDUªb i‡q‡Q| wKšÍy Kve©‡bi wKQz cigvYy‡Z 7wU ev 8wU
wbDUªbI _v‡K| ZvB Kve©‡bi wZbwU AvB‡mv‡Uvc i‡q‡Q|

cvV 7 I 8 : AvB‡mv‡Uv‡ci ag© I e¨envi

GKB †gŠ‡ji wewfbœ AvB‡mv‡Uv‡ci †cÖvUb I B‡jKUªb msL¨v mgvb e‡j AvB‡mv‡Uvc¸‡jvi g‡a¨ a‡g© †Zgb
cv_©K¨ †bB| Z‡e †h‡nZz Zv‡`i fi Avjv`v ZvB Zv‡`i mn‡RB kbv³ Kiv hvq|

mvaviYZ †Kv‡bv †gŠ‡ji GKwU AvB‡mv‡Uvc A‡bK †ewk cvIqv hvq KviY Zviv ¯’vqx| Ab¨ AvB‡mv‡Uvc¸‡jv
ZZUv ¯’vqx bq Ges Zviv H †gŠ‡ji ¯’vqx AvB‡mv‡Uvc ev Ab¨ †gŠ‡j cwiYZ n‡Z _v‡K| A¯’vqx AvB‡mv‡Uvc
wewfbœ †ZRw¯Œq iwk¥ I KYv wewKiY K‡i| ZvB G‡`i‡K †ZRw¯Œq AvB‡mv‡Uvc ejv nq| †ZRw¯Œq
AvB‡mv‡Uv‡ci G ag© Kv‡R jvMv‡bv nq wewfbœ †ÿ‡Î| wb‡P wewfbœ †¶‡Î AvB‡mv‡Uv‡ci e¨envi D‡jøL
Kiv n‡jv|

wPwKrmv †¶‡Î : wewfbœ †ivM wbY©‡q I wbivg‡q AvB‡mv‡Uv‡ci e¨envi Kiv nq| †Kv‡bv ¶z`ª i³bvwj
ÿwZMÖ¯Í n‡j i‡³i gva¨‡g AvB‡mv‡Uvc cvwV‡q Zv kbv³ Kiv hvq| GKBfv‡e K¨vÝv‡i AvµvšÍ †ivMxi
†Kvb †Kvl K¨vÝvi AvµvšÍ, Zv AvB‡mv‡Uvc cvwV‡q wbY©q Kiv hvq| Avevi K¨vÝvi AvµvšÍ †Kvl aŸsm Kiv
hvq AvB‡mv‡Uv‡ci †ZRw¯Œq wewKiY e¨envi K‡i| GQvovI †ZRw¯Œq iwk¥ e¨envi K‡i Wv³vwi hš¿cvwZ
RxevYygy³ Kiv nq|

B‡jKUªb

†cÖvUb

wbDUªb



K…wl‡¶‡Î : K…wl‡ÿ‡Î cZ½ wbqš¿‡Y AvB‡mv‡Uv‡ci †ZRw¯Œq iwk¥ e¨envi Kiv nq| GQvov KLb †Kvb mvi Kx
cwigvY e¨envi Ki‡Z n‡e Zv Rvb‡Z †ZRw¯Œq AvB‡mv‡Uvc e¨envi Kiv nq|

Lv`¨`ªe¨ msi¶‡Y : e¨vK‡Uwiqvmn A‡bK RxevYy †ZRw¯Œq iwk¥‡Z gviv hvq| ZvB †ZRw¯Œq iwk¥ e¨envi K‡i
Lv`¨`ªe¨ ev djg~j‡K RxevYygy³ K‡i msiÿY Kiv nq|

wPÎ 6.4: †ZRw¯Œq iwk¥ e¨envi K‡i RxevYygy³ Kiv

f~-ZvwË¡K ˆeÁvwbK M‡elYv Kv‡R : †Zvgiv A‡bKmgq Le‡i ï‡b _vK †h, †Kv‡bv †`‡k K‡qK †KvwU eQ‡ii
cyi‡bv dwmj cvIqv †M‡Q| Kxfv‡e weÁvbxiv Rv‡bb †h, dwmjwU KZ eQ‡ii? GwU Rvbv hvq AvB‡mv‡Uv‡ci ¶q
†_‡K| †Kv‡bv dwm‡j ¯’vqx I A¯’vqx AvB‡mv‡Uv‡ci AbycvZ †_‡K †evSv hvq dwmjwU KZ eQ‡ii cyi‡bv|

wPÎ 6.3 : K…wl †ÿ‡Î AvB‡mv‡Uv‡ci e¨envi

Mvgviwk¥
e¨vK‡Uwiqv gviv hv‡”Q
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wPÎ 6.5 : wjw_qvg cigvYy wPÎ 6.6 : Kve©b cigvYy

cvV 9-11 : cigvYy‡Z B‡jKUªb Kxfv‡e web¨¯Í _v‡K

†Zvgiv †R‡bQ †h, cigvYy‡Z B‡jKUªb wbDwK¬qvm‡K †K› ª̀ K‡i †Nv‡i| Ges Zv‡`i mywbw`©ó Kÿc_ i‡q‡Q|
GLb cÖkœ n‡jv GKwU Kÿc‡_ KqwU B‡jKUªb _vK‡e? wPÎ 6.2 Gi nvB‡Wªv‡R‡bi wPÎwU †`L| nvB‡Wªv‡Rb
cigvYy‡Z GKwU B‡jKUªb _v‡K| †mB B‡jKUªbwU GKv GKv wbDwK¬qvm‡K †K›`ª K‡i †Nv‡i| wnwjqvg cigvYy‡Z
(wPÎ 6.1) `yBwU B‡jKUªb wbDwK¬qvm‡K †K›`ª K‡i GKwU Kÿc‡_ †Nv‡i| K¶c_¸‡jv‡Z 2n2

(†hLv‡b n = 1, 2, 3 ........ Kÿc‡_i µwgK b¤^i) m~Îvbyhvqx B‡jKUªb web¨vm Kiv nq| †m Abyhvqx, GKwU
wjw_qvg cigvYy‡Z wZbwU B‡jKUªb Av‡Q| G‡`i g‡a¨ `ywU B‡jKUªb cÖ_g K¶c‡_ _v‡K Avi Z…ZxqwU wØZxq
K¶c‡_ _v‡K| GKBfv‡e Kve©b cigvYy‡Z 6wU B‡jKUªb _vKvq G‡`i `ywU B‡jKUªb cÖ_g K¶c‡_ Ges evwK
PviwU B‡jKUªb wØZxq K¶c‡_ _v‡K| Gfv‡e cÖ_g K¶c‡_ m‡ev©”P `ywU, wØZxq K¶c‡_ m‡e©v”P AvUwU Ges
Z„Zxq K¶c‡_ m‡ev©”P 18wU B‡jKUªb _vK‡Z cv‡i| Kÿc_¸‡jv‡K kw³¯Íi ejv nq|

Gevi †mvwWqvg cigvYyi K_v ai| †mvwWqv‡gi GKwU cigvYy‡Z 11wU B‡jKUªb _vK‡Z cv‡i| Zvn‡j Gi
B‡jKUªb¸‡jv KqwU K¶c‡_ _vK‡e? wbðqB 2, 8, 1 Gfv‡e _vK‡e| A_©vr cÖ_g K¶c‡_ 2wU, wØZxq K¶c‡_
8wU Ges Z…ZxqwU‡Z 1wU _vK‡e|

Dc‡ii wPÎ¸‡jv‡Z †hfv‡e B‡jKUªb web¨vm †`Lv‡bv n‡q‡Q Zv †_‡K B‡jKUªb web¨vm †evSv †ek mnR| wKšÍy
mn‡R ev ms‡¶‡c †mvwWqvg cigvYy‡Z B‡jKUªb web¨vm †evSv‡Z n‡j 2, 8, 1 Gfv‡e †jLv nq| wb‡Pi Q‡K
cvigvYweK msL¨v Abymv‡i cÖ_g 18wU †gŠ‡ji B‡jKUªb web¨vm †`Lv‡bv n‡jv|

wPÎ 6.7 : †mvwWqvg cigvYy
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cvV 12 I 13 : B‡jKUªb web¨vm I †gŠ‡ji ag©
†gŠwjK c`v‡_©i ag© g~jZ Zv‡`i cigvYyi B‡jKUªb web¨v‡mi Dci wbf©i K‡i| me©‡kl Kÿc‡_ †h KqwU
B‡jKUªb _vK‡Z cv‡i, wVK †m KqwU B‡jKUªb hw` H kw³¯Í‡i _v‡K Zvn‡j †mB Kÿc_ c~Y© _v‡K| GiKg
cigvYy¸‡jv †ek wbw®Œq nq| †hgb wnwjqvg cigvYy‡Z 2wU B‡jKUªb _v‡K| cÖ_g K¶c‡_ †h‡nZz m‡e©v”P 2wU
B‡jKUªb _vK‡Z cv‡i, †m‡nZy wnwjqvg cigvYy †ek w¯’wZkxj ev wbw®Œq| cÖwZwU cigvYyB GiKg w¯’wZkxj
Ae¯’vq _vK‡Z Pvq|

GKwU cigvYyi †kl K¶c‡_ ev kw³¯Í‡i cÖ‡qvR‡bi †P‡q †ewk ev Kg B‡jKUªb _v‡K Zvn‡j Kx n‡e? H
cigvYy Ab¨ cigvYy †_‡K B‡jKUªb MÖnY K‡i ev Ab¨ cigvYy‡K B‡jKUªb w`‡q ev Ab¨ cigvYyi mv‡_ fvMvfvwM
K‡i w¯’wZkxj ev c~Y© Ae¯’vq Avm‡Z Pvq| †hgb †mvwWqvg cigvYyi K_vB aiv hvK| Gi cÖ_g kw³¯Í‡i 2wU,
wØZxq kw³¯Í‡i 8wU Ges Z…Zxq kw³¯Í‡i 1wU B‡jKUªb _v‡K| GwU wK w¯’wZkxj Ae¯’v? wbðqB bv| Z…Zxq
kw³¯Í‡i gvÎ GKwU B‡jKUªb _vKvq GwU wm_wZkxj bq| Kxfv‡e GwU w¯’wZkxjZv AR©b Ki‡Z cv‡i?
†mvwWqvg cigvYy hw` GKwU B‡jKUªb Ab¨ †Kv‡bv cigvYy‡K w`‡q w`‡Z cv‡i Zvn‡j †mvwWqvg cigvYy‡Z cÖ_g
kw³¯Í‡i 2wU Ges 2q kw³¯Í‡i 8wU B‡jKUªb _v‡K| GwU GKwU w¯’wZkxj Ae¯’v| Z‡e GKwU B‡jKUªb

†gŠj cvigvYweK msL¨v cÖZxK I B‡jKUªb web¨vm †jL

nvB‡Wªv‡Rb 1

wnwjqvg 2

wjw_qvg 3

†ewiwjqvg 4
†evib 5

Kve©b 6

bvB‡Uªv‡Rb 7

Aw·‡Rb 8

†d¬vwib 9
wbqb 10
†mvwWqvg 11
g¨vM‡bwmqvg 12
A¨vjywgwbqvg 13
wmwjKb 14
dmdivm 15
mvjdvi 16
†K¬vwib 17

AvM©b 18
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eR©b K‡i ev nvwi‡q wb‡R wKQzUv cwiewZ©Z n‡q hvq| †Zvgiv Rvb GKwU cigvYy Avavb wbi‡cÿ| wKšÍy †mvwWqvg
cigvYy GKwU B‡jKUªb nvwi‡q wK Avavb wbi‡c¶ _v‡K? bv _v‡K bv|

GKwU B‡jKUªb nviv‡bvi ci †mvwWqvg cigvYy Avi Avavb wbi‡c¶ †bB, Avavbhy³ n‡q‡Q| GiKg Avavbhy³
cigvYy‡K e‡j Avqb| †h Avq‡b abvZ¥K Avavb Av‡Q Zv‡K K¨vUvqb e‡j| Zvn‡j †mvwWqvg cigvYy GKwU
B‡jKUªb nviv‡bvi ci K¨vUvq‡b cwiYZ n‡q‡Q|

Gevi Av‡iKwU D`vniY †`Lv hvK| †d¬vwib cigvYyi B‡jKUªb web¨vm 2, 7| GwU wK GKwU w¯’wZkxj Ae¯’v?
wbðqB bv| KviY wØZxq kw³¯Í‡i hw` 8wU B‡jKUªb _v‡K †mwU w¯’wZkxj Ae¯’v| Zvn‡j w¯’wZkxj Ae¯’vq
†h‡Z PvB‡j †d¬vwib cigvYy‡K Kx Ki‡Z n‡e? GwU wK †mvwWqvg cigvYyi g‡Zv B‡jKUªb Ab¨‡K w`‡q †`‡e? bv,
7wU B‡jKUªb †`qv †ek KwVb| eis †d¬vwib cigvYy hw` GKwU B‡jKUªb KviI KvQ †_‡K wb‡Z cv‡i Zvn‡j GwU
w¯’wZkxj n‡Z cv‡i KviY ZLb GwUi wØZxq kw³¯Í‡i 8wU B‡jKUªb _vK‡e| †`Lv hvK, GKwU B‡jKUªb hw`
KviI KvQ †_‡K cvq (aiv hvK †mvwWqvg cigvYy †_‡K) Zvn‡j GwU Avavb wbi‡c¶ _v‡K bv Avavbhy³ n‡q hvq?

†d¬vwib cigvYy GKwU B‡jKUªb MÖnY Kivi ci FYvZ¥K Avavb hy³ n‡q‡Q| A_©vr FYvZ¥K Avq‡b cwiYZ
n‡q‡Q| GiKg FYvZ¥K Avavbhy³ cigvYy‡K A¨vbvqb e‡j|

B‡jKUªb MÖnY ev eR©‡bi gva¨‡g cigvYy Avq‡b cwiYZ nq| `ywU cigvYyi g‡a¨ †hwU B‡jKUªb eR©b K‡i †mwU
K¨vUvq‡b ev abvZ¥œK Avq‡b Ges †hwU B‡jKUªb MÖnY K‡i †mwU FYvZ¥K Avq‡b ev A¨vbvq‡b cwiYZ nq| d‡j
Zv‡`i g‡a¨ GKwU AvKl©Y ej KvR K‡i Ges Zviv G‡K A‡b¨i mv‡_ eÜ‡b Ave× nq| GBfv‡e `ywU wfbœ
†gŠ‡ji cigvYy †_‡K †hŠM ˆZwi nq| G m¤ú‡K© †Zvgiv cieZx©‡Z AviI Rvb‡e|

Na Na++ e-

F + e- F-

Na+ F Na+F-

G Aa¨vq cvV †k‡l hv wkLjvgÑ

- cigvYy AwefvR¨ bq| cigvYy B‡jKUªb, †cÖvUb I wbDUª‡bi mgš^‡q MwVZ|

- cigvYyi †K‡› ª̀ i‡q‡Q wbDwK¬qvm| wbDwK¬qv‡m abvZ¥œK Avavbwewkó †cÖvUb I Avavb wbi‡cÿ wbDUªb
i‡q‡Q| cigvYyi f‡ii cÖvq cy‡ivUvB wbDwK¬qv‡m _v‡K|

- FYvZ¥K Avavbwewkó B‡jKUªb wbDwK¬qvm‡K †K›`ª K‡i wbw`©ó K¶c‡_ ev †Lvj‡K †Nv‡i| B‡jKUªb I
wbDwK¬qv‡mi ga¨eZx© RvqMv duvKv| cÖK…Zc‡¶ cigvYyi †ewkifvM RvqMv duvKv|

- cÖ_g Kÿc‡_ m‡ev©”P 2wU, wØZxq Kÿc‡_ m‡e©v”P 8wU Ges Z„Zxq Kÿc‡_ m‡ev©”P 18wU B‡jKUªb _vK‡Z
cv‡i| K¶c_¸‡jv‡K kw³¯Íi ejv nq|

- me©‡kl K¶c‡_ †h KqwU B‡jKUªb _vK‡Z cv‡i, wVK †mB KqwU B‡jKUªb hw` H kw³¯Í‡i _v‡K Zvn‡j
†mB K¶c_ c~Y© _v‡K| GiKg cigvYy¸‡jv †ek wbw®Œq nq|

- B‡jKUªb MÖnY ev eR©‡bi gva¨‡g cigvYy w¯’wZkxjZv AR©b K‡i Ges Avq‡b cwiYZ nq|

cigvYyi MVb 57



Abykxjbx

k~b¨¯’vb c~iY Ki
1| ------------- Gi gZev‡` cigvYy AwefvR¨

2| cigvYyi f‡ii cÖvq cy‡ivUvB ------------- _v‡K|

3| cigvYyi †ewkifvM RvqMv -------------|

4| cigvYy‡Z ------------- msL¨v‡K cvigvYweK msL¨v e‡j|

5| GKwU †gŠ‡ji wewfbœ AvB‡mv‡Uv‡ci †cÖvU‡bi msL¨v -------------|

mswÿß DËi cÖkœ
1| GKwU cigvYy‡Z †Kv_vq †Kv_vq B‡jKUªb, †cÖvUb I wbDUªb _v‡K Zv wPÎ G‡uK †`LvI I eY©bv Ki|

2| bvB‡Uªv‡R‡bi cvigvYweK msL¨v 7| GKwU bvB‡Uªv‡Rb cigvYyi B‡jKUªb web¨vm Gu‡K †`LvI|

3| wPwKrmv I K…wl‡¶‡Î AvB‡mv‡Uv‡ci e¨envi Av‡jvPbv Ki|

4| cigvYy †Kb Avq‡b cwiYZ nq Zv D`vniYmn e¨vL¨v Ki|

5| K¨vUvqb I A¨vbvqb Kxfv‡e ˆZwi nq Zv D`vniYmn e¨vL¨v Ki|

eûwbe©vPwb cÖkœ
1. GKwU cigvYyi wØZxq Kÿc‡_ m‡e©v”P KqwU B‡jKUªb _v‡K?

K. 2 L. 8

M. 18 N. 32

2. iv`vi †dv‡W©i cixÿY †_‡K wm×všÍ †bIqv hvq †h-

i. cigvYy AwefvR¨

ii. cigvYy‡K fv½v hvq

iii. cigvYyi †ewkifvM AskB duvKv

wb‡Pi †KvbwU mwVK?

K. ii L. iii

M. i I ii N. i I iii

wb‡Pi evK¨wU c‡o 3 I 4 b¤̂i cÖ‡kœi DËi `vI

†Kvb †gŠ‡ji GKwU cigvYy‡Z 10wU B‡jKUªb I 8wU wbDUªb i‡q‡Q|

3. cigvYywUi fimsL¨v KZ?

K. 10 L. 16

M. 18 N. 26
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4. DÏxc‡Ki †gŠjwU Kx?

K. Aw·‡Rb L. mvjdvi

M. †mvwWqvg N. g¨vM‡bwmqvg

m„Rbkxj cÖkœ
1. X cigvYyi cvigvYweK msL¨v 11| Ab¨w`‡K Y cigvYyi cvigvYweK msL¨v 17 Ges wbDUªb msL¨v 18|

K. Kve©‡bi AvB‡mv‡Uvc KqwU?

L. K¨vUvqb ej‡Z Kx eySvq?

M. Y cigvYyi fimsL¨v KZ?

N. X I Y cigvYyi B‡jKUªbweb¨vm cÖ`k©bc~e©K G‡`i eÜb ˆZwi Kivi mÿgZv e¨vL¨v Ki|

2.

K. GUg k‡ãi A_© Kx?

L. Aw·‡R‡bi cvigvYweK msL¨v 8 ej‡Z Kx eySvq?

M. DÏxc‡Ki 1 bs cigvYywU †Kvb ai‡bi Avavbhy³ e¨vL¨v Ki|

N. 1 I 2 bs cigvYyi cvigvYweK MV‡bi Zzjbvg~jK Av‡jvPbv Ki|

wPÎ- 1 wPÎ- 2

cigvYyi MVb 59



mßg Aa¨vq

c„w_ex I gnvKl©
GB gnvwe‡k¦i cÖwZwU e¯‘ ci¯úi‡K ci¯ú‡ii w`‡K AvKl©Y K‡i| GB AvKl©Y ej‡K ejv nq gnvKl©| GB
AvKl©Y ej wK mKj †¶‡Î mgvb? bv †Kv_vI Kg, †Kv_vI †ewk| wK‡mi Dci GB e‡ji gvb wbf©i K‡i ?
c„w_exi AvKl©‡Yi d‡j cošÍ e¯‘i †h Z¡iY nq Zvi gvb KZ, GB gvb †Kb cwiewZ©Z nq ? GB Aa¨v‡q Avgiv
gnvKl©, AwfKl©, AwfKl©R Z¡iY, fi I IRb wb‡q Av‡jvPbv Kie|

GB Aa¨v‡q cvV †k‡l AvgivÑ

� • gnvKl© e¨vL¨v Ki‡Z cvie|

� • gnvKl© I AwfK‡l©i cv_©K¨ e¨vL¨v Ki‡Z cvie|

� • AwfKl©R Z¡iY e¨vL¨v Ki‡Z cvie|

� • fi I IR‡bi cv_©K¨ Ki‡Z cvie|

� • AwfKl©R Z¡i‡Yi cÖfv‡e e Z̄yi IR‡bi cwieZ©b we‡kølY Ki‡Z cvie|

cvV 1 : gnvKl©
Avgiv jvd w`‡q Dc‡ii w`‡K DV‡Z PvB‡j †ewk `~i DV‡Z cvwi bv| Avevi f~-c„‡ô wd‡i Avwm| Mv‡Qi dj
gvwU‡Z c‡o| wµ‡KU ej‡K Dci w`‡K Qy‡o w`‡j gvwU‡Z c‡o| Gi KviY Kx? KviY c„w_ex Avgv‡`i Zvi
wb‡Ri w`‡K Uv‡b ev AvKl©Y K‡i| ïay c„w_ex †Kb, mewKQzB Avgv‡`i AvKl©Y K‡i| Avm‡j G gnvwe‡k¦i
cÖ‡Z¨KwU e¯‘KYv G‡K Aci‡K wb‡Ri w`‡K AvKl©Y K‡i| GB AvKl©Y ej‡K gnvKl© e‡j|



†Zvgiv wbðqB wbDUb I Av‡cj gvwU‡Z covi Kvwnbx ï‡b _vK‡e| Kw_Z Av‡Q, wbDUb GKw`b evMv‡b e‡m
wPšÍv KiwQ‡jb| Ggb mgq wZwb MvQ †_‡K GKwU Av‡cj gvwU‡Z co‡Z †`‡Lb| Zuvi g‡b cÖkœ Rv‡M, Av‡cjwU
gvwU‡Z coj †Kb? wbðqB †KD G‡K gvwUi w`‡K Uvb‡Q| wPšÍv-fvebv †k‡l wZwb G wm×v‡šÍ DcbxZ nb †h,
c„w_ex mKj e¯‘‡K Zvi wb‡Ri w`‡K Uv‡b| c‡i wZwb AviI wm×v‡šÍ DcbxZ nb †h, ïay c„w_ex bq, G
gnvwe‡k¦i mKj e¯‘KYvB G‡K Aci‡K wb‡Ri w`‡K AvKl©Y K‡i| G we‡k¦i †h †Kv‡bv `ywU e¯‘i g‡a¨ †h
AvKl©Y Zv‡K gnvKl© e‡j|

wbDU‡bi gnvKl© m~Î I gnvKl© ej

`ywU e¯‘KYvi ga¨Kvi G AvKl©Y e‡ji gvb ïay e¯‘Ø‡qi fi Ges G‡`i ga¨Kvi `~i‡Z¡i Dci wbf©i K‡i|
G‡`i AvK…wZ, cÖK…wZ wKsev gva¨‡gi cÖK…wZi Dci wbf©i K‡i bv| e¯‘Ø‡qi fi †ewk n‡j, AvKl©Y ejI †ewk
nq Avi Zv‡`i g‡a¨ `~iZ¡ †ewk n‡j ej Kg nq| G AvKl©Y m¤ú‡K© wbDU‡bi GKwU m~Î Av‡Q hv wbDU‡bi
gnvKl© m~Î bv‡g cwiwPZ|

m~ÎwU n‡jv : gnvwe‡k¦i cÖwZwU e¯‘KYv G‡K Aci‡K wb‡Ri w`‡K AvKl©Y K‡i Ges G AvKl©Y e‡ji gvb
e¯‘KYvØ‡qi f‡ii ¸Yd‡ji mgvbycvwZK Ges G‡`i `~i‡Z¡i e‡M©i e¨¯ÍvbycvwZK Ges G ej e¯‘KYvØ‡qi
ms‡hvRK mij‡iLv eivei wµqv K‡i|

aiv hvK, m1 Ges m2 f‡ii `ywU e¯‘ ci¯úi †_‡K d `~i‡Z¡ Aew¯’Z (wPÎ 7.1)| G‡`i ga¨Kvi AvKl©Y ej
F n‡j, gnvKl© m~Îvbymv‡i,

GLv‡b G GKwU mgvbycvwZK aªyeK| G‡K
wek¦Rbxb gnvKl©xq aªyeK e‡j| Gi A_©
n‡”Q GK wK‡jvMÖvg f‡ii `ywU e¯‘ GK
wgUvi `~i‡Z¡ ¯’vcb Ki‡j Giv ci¯úi‡K
†h e‡j AvKl©Y K‡i Zv G Gi mgvb|

gnvKl© m~Îvbymv‡i Avgiv †`L‡Z cvB, wbw`©ó `~i‡Z¡ Aew¯’Z `ywU e¯‘i f‡ii ¸Ydj wØ¸Y n‡j ej

wØ¸Y n‡e, f‡ii ¸Ydj wZb¸Y n‡j ej wZb¸Y n‡e| Avi wbw`©ó f‡ii `ywU e¯‘i `~iZ¡ wØ¸Y

Ki‡j ej GK-PZz_©vsk n‡e, `~iZ¡ wZb¸Y Ki‡j ej bq fv‡Mi GK fvM n‡e| gnvKl© e‡ji cÖfv‡e

c„w_ex m~‡h©i Pviw`‡K Ny‡i| Gevi ej, Ab¨ mKj MÖn m~‡h©i Pviw`‡K Ny‡i †Kb?

2d

m1m2GF =

d

F

m1 m2

wPÎ 7.1 : gnvKl© ej
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cvV 2 I 3 : AwfKl© I AwfKl©R Z¡iY

AwfKl© : Avgiv B‡Zvg‡a¨ †`‡LwQ †h G gnvwe‡k¦i cÖ‡Z¨KwU e¯‘KYvB G‡K Aci‡K wb‡Ri w`‡K AvKl©Y
K‡i| G gnvwe‡k¦i †h †Kv‡bv `ywU e¯‘i g‡a¨ †h AvKl©Y ZvB gnvKl©| `ywU e¯‘i GKwU hw` c„w_ex nq Ges
c„w_ex hw` e¯‘wU‡K AvKl©Y K‡i Z‡e Zv‡K gva¨vKl©Y ev AwfKl© e‡j| A_©vr †Kv‡bv e¯‘i Dci c„w_exi
AvKl©YB AwfKl©| Mv‡Qi dj gvwU‡Z c‡o| wµ‡KU ej‡K Dci w`‡K Qy‡o w`‡j gvwU‡Z c‡o| GLv‡b c„w_ex
†hgb dj ev wµ‡KU ej‡K AvKl©Y K‡i †Zgwb GivI c„w_ex‡K AvKl©Y K‡i| c„w_ex A‡bK eo Ges Gi
AvKl©Y ej A‡bK †ewk nIqvq dj I wµ‡KU ej gvwU‡Z c‡o| c„w_ex Ges Ab¨ †h †Kv‡bv e¯‘i g‡a¨ †h
AvKl©Y Zv‡K AwfKl© e‡j| m~h© I P‡›`ªi g‡a¨ †h AvKl©Y Zv gnvKl©, wKšÍy c„w_ex Ges †Zvgvi weÁvb eBÑGi
g‡a¨ †h AvKl©Y Zv AwfKl©|

AwfKl©R Z¡iY : Avgiv Rvwb ej cÖhy³ n‡j †Kv‡bv e¯‘i †eM e„w× cvq| cÖwZ †m‡K‡Û †h †eM e„w× cvq Zv‡K
Z¡iY e‡j| AwfKl© e‡ji cÖfv‡eI e¯‘i Z¡iY nq| G Z¡iY‡K AwfKl©R Z¡iY ev gva¨vKl©YRwbZ Z¡iY ejv
nq| †h‡nZy †eM e„w×i nvi‡K Z¡iY e‡j, myZivs AwfKl© e‡ji cÖfv‡e f~c„‡ô gy³fv‡e cošÍ †Kv‡bv e¯‘i †eM
e„w×i nvi‡K AwfKl©R Z¡iY e‡j|

AwfKl©R Z¡iY‡K g Øviv cÖKvk Kiv nq| †h‡nZz AwfKl©R Z¡iY GK cÖKvi Z¡iY, myZivs Gi GKK n‡e
Z¡i‡Yi GKK A_©vr wgUvi/†m‡KÛ2|

aiv hvK, M = c„w_exi fi, m=f~-c„‡ô ev Gi wbK‡U Aew¯’Z †Kv‡bv e¯‘i fi, d=e¯‘ I c„w_exi †K‡› ª̀i

ga¨eZ©x `~iZ¡| Zvn‡j gnvKl© m~Îvbymv‡i, AwfKl© ej,

Avevi e‡ji cwigvc †_‡K Avgiv cvB, AwfKl© ej = fi x AwfKl©R Z¡iY

A_©vr F=mg

DcwiD³ `yB mgxKiY †_‡K cvIqv hvq,

ev,

G mgxKi‡Yi Wvb cv‡k e¯‘i fi m Abycw¯’Z| myZivs AwfKl©R Z¡iY e¯‘i f‡ii Dci wbf©i K‡i bv|
†h‡nZz G Ges c„w_exi fi M aªyeK, ZvB g-Gi gvb c„w_exi †K›`ª †_‡K e¯‘i `~iZ¡ d-Gi Dci wbf©i K‡i|
myZivs g-Gi gvb e¯‘ wbi‡c¶ n‡jI ¯’vb wbi‡c¶ bq| Gi A_© n‡jv g-Gi gvb wewfbœ AÂ‡j wewfbœ iKg
nq|

AwfKl©R Z¡i‡Yi cwieZ©b : c„w_exi †K› ª̀ †_‡K f~-c„‡ôi `~iZ¡ A_©vr c„w_exi e¨vmva© R n‡j f~c„‡ô

2d

Mm
GF =

2d

GMm
mg =

2d

GM
g =

2R

GM
g =
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†h‡nZz c„w_ex m¤ú~Y© †MvjvKvi bq, †giy AÂ‡j GKUzLvwb Pvcv, ZvB c„w_exi e¨vmva© R I aªyeK bq| myZivs
f~-c„‡ôi me©Î g-Gi gvb mgvb bq| †giy AÂ‡j c„w_exi e¨vmva© R me‡P‡q Kg e‡j †mLv‡b g-Gi gvb
me‡P‡q †ewk| †giy AÂ‡j g-Gi gvb 9.832 wgUvi/†m‡KÛ2| †giy †_‡K welye AÂ‡ji w`‡K R Gi gvb
evo‡Z _vKvq g-Gi gvb Kg‡Z _v‡K| welye AÂ‡j R Gi gvb me‡P‡q †ewk e‡j g-Gi gvb me‡P‡q Kg|
9.78 wgUvi/†m‡KÛ2| µvšÍxq AÂ‡j g-Gi gvb 9.80665 wgUvi/†m‡KÛ2| wnmv‡ei myweavi Rb¨ g-Gi
Av`k© gvb aiv nq 9.8 wgUvi/†m‡KÛ2 ev 9.81 wgUvi/†m‡KÛ2| f~-c„‡ô g- Gi gvb 9.8 wgUvi/†m‡KÛ2|
Gi A_© n‡”Q f~-c„‡ô gy³fv‡e cošÍ †Kv‡bv e¯‘i †eM cÖwZ †m‡K‡Û 9.8 wgUvi/†m‡KÛ e„w× cvq|

†Kv‡bv e¯‘‡K Dci †_‡K †Q‡o w`‡j AwfKl© e‡ji cÖfv‡e f~wg‡Z †cŠuQvq| GKB D”PZv †_‡K GKB mgq GK
UzKiv cv_i I GK UzKiv KvMR †Q‡o w`‡j G¸‡jv GKB mg‡q f~-c„‡ô †cŠuQv‡e wK? †h‡nZz e¯‘i Dci
wµqvkxj AwfKl©R Z¡iY e¯‘i f‡ii Dci wbf©i K‡i bv, ZvB cv_i I KvM‡Ri Dci wµqvkxj AwfKl©R Z¡iY
GKB| myZivs Zv‡`i GKB mg‡q gvwU‡Z †cŠuQv‡bv DwPZ| wKšÍy ev¯Í‡e cv_iwU KvM‡Ri Av‡MB gvwU‡Z
†cŠuQvq| evZv‡mi evavi Kvi‡Y Giƒc nq| evZv‡mi evav bv _vK‡j G¸‡jv Aek¨B GKB mg‡q gvwU‡Z †cŠuQvZ|

cvV 4 : fi I IRb

hLb Avgiv ewj Kwe‡ii IRb 90 wK‡jvMÖvg (†KwR) ZLb Avgiv Avm‡j eySvB †h, Kwe‡ii †`‡ni fi 90
wK‡jvMÖvg (†KwR)| Avgiv hLb 50 †KwR PvD‡ji e¯Ív wKwb ZLb Avgiv Avm‡j H e¯Ívi PvD‡ji fi 50
†KwR eywS; wKšÍy e¯Ívi PvD‡ji IRb eySvB bv|

c`v_©weÁv‡b fi I IRb m¤ú~Y© c„_K `ywU ivwk| ˆ`bw›`b Rxe‡b Avgiv IRb K_vUv‡K Ace¨envi Kwi hv G‡K
fyj A‡_© eySvB| Avm‡j Avgiv †Kv‡bv e¯‘i fi‡K H e¯‘i IRb e‡j _vwK| Z‡e fi I IR‡bi cv_©K¨ Kx ?

fi : cÖ‡Z¨K e¯‘ c`v_© Øviv MwVZ| fi n‡jv †Kv‡bv e¯‘‡Z c`v‡_©i cwigvY| e¯‘i GB ag© Gi Ae¯’vb,
AvK…wZ I MwZ cwieZ©‡bi Rb¨ cwiewZ©Z nq bv| †h cigvYy I AYy w`‡q e¯‘wU MwVZ Zvi msL¨v I mshyw³i
Dci e¯‘wUi fi wbf©i K‡i| f‡ii AvšÍR©vwZK GKK n‡jv wK‡jvMÖvg ev †KwR (kg)| †ewk fi‡K (†hgb GK
UªvK PvDj) †gwUªK U‡b gvcv nq| GK Ub 1000 wK‡jvMÖv‡gi mgvb| Aí fi‡K gvcv nq MÖv‡g| †hgb †Kv‡bv
†cbwm‡ji IRb 5 MÖvg (g)| 1000 MÖv‡g 1 †KwR|

IRb : Avgiv Rvwb †h, †Kv‡bv e¯‘‡K Dc‡ii w`‡K Qz‡o w`‡j f~wg‡Z wd‡i Av‡m| GUv N‡U e¯‘i IR‡bi
Rb¨ hv G‡K c„w_exi w`‡K Uv‡b| c„w_exi AwfKl© e‡ji Uv‡bB GUv wd‡i Av‡m|

†Kv‡bv e¯‘‡K c„w_ex †h ej Øviv Zvi †K‡› ª̀i w`‡K AvKl©Y K‡i Zv‡K e¯‘i IRb e‡j| †Kv‡bv e¯‘i fi m

Ges c„w_exi †Kv‡bv ¯’v‡b AwfKl©R Z¡iY g n‡j H ¯’v‡b e¯‘i IRb w n‡e|

W = mg

†h‡nZz IRb GKwU ej, myZivs GwU &GKwU †f±i ivwk| Gi w`K c„w_exi †K‡› ª̀i w`‡K|
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IR‡bi GKK n‡jv e‡ji GKK A_©vr wbDUb| c„w_ex c„‡ô 10 †KwR f‡ii e¯‘i IRb n‡e,

W =10x 9.8 wbDUb = 98 wbDUb

w¯cÖs wbw³i mvnv‡h¨ †Kv‡bv e¯‘i IRb cwigvc Kiv nq|

cvV 5 : fi I IR‡bi m¤úK©
cÖ‡Z¨K e¯‘ c`v_© Øviv MwVZ| e¯‘i g‡a¨ c`v‡_©i cwigvYB n‡”Q Gi fi| fi wK‡jvMÖvg (kg) GK‡K wbw³
Øviv cwigvc Kiv nq| fi n‡”Q GKwU †fŠZ ivwk hv f~-c„‡ô ev f~-c„‡ôi Dc‡i e¯‘i Ae¯’v‡bi cwieZ©‡bi
mv‡_ cwiewZ©Z nq bv| 75 †KwR f‡ii GKRb gnvk~b¨Pvixi fi Puv‡` wKsev c„w_exi ev Puv‡`i K¶c‡_I 75
†KwRB _vK‡e| gnvk~b¨Pvix KZUzKz c`v_© w`‡q ˆZwi ¯’vb cwieZ©‡b Zvi †Kv‡bv cwieZ©b n‡”Q bv e‡j Zvi fi
me©Î AcwiewZ©Z _v‡K|

†h‡nZz e¯Íyi fi GKwU aªye ivwk, myZivs e¯‘i IRb AwfKl©R Z¡iY g Gi Dci wbf©i K‡i| †hme Kvi‡Y
AwfKl©R Z¡i‡Yi cwieZ©b N‡U †mme Kvi‡Y e¯‘i IRbI cwiewZ©Z nq| f~-c„ô †_‡K hZ Dc‡i DVv hvq
e¯‘i IRb ZZ Kg‡Z _v‡K| e¯‘i IRb e¯‘i †gŠwjK ag© bq| †Kv‡bv e¯‘i IRb _vK‡ZI cv‡i Avevi
bvI _vK‡Z cv‡i| c„w_exi †K‡› ª̀ AwfKl©R Z¡iY k~b¨, ZvB †mLv‡b e¯‘i IRbI k~b¨| GK`g gnvk~‡b¨ †Kv‡bv
e¯‘i IRb k~b¨ n‡Z cv‡i †hLv‡b e¯‘i Dci †Kv‡bv gnvKl© ej †bB| Puv‡`i gva¨vKl©YRwbZ Z¡i‡Yi gvb cÖvq
c„w_exi

1
6 fvM| myZivs Puv‡` 1 †KwR f‡ii e¯‘i IRb n‡e †KejgvÎ 1.6 wbDUb (N)|

†Kv‡bv e¯‘i IRb c„w_exi †K› ª̀ †_‡K Zvi `~i‡Z¡i Dci wbf©i K‡i| hw` `~iZ¡ evov‡bv nq Zvn‡j Zvi Dci
c„w_exi AvKl©Y K‡g hvq, d‡j e¯‘i IRb nªvm cvq| f~-c„‡ô 1 †KwR f‡ii †Kv‡bv e¯‘i IRb 9.8 wbDUb
n‡jI c„w_ex †_‡K `~iZ¡ evovi mv‡_ mv‡_ e¯‘i IRb Kg‡Z _v‡K|

c„w_exi c„‡ôI †Kv‡bv e¯‘i IR‡bi AwZ mvgvb¨ ZviZg¨ N‡U| Gi GKwU KviY n‡”Q c„w_ex mylg †MvjK
bq Ges f~-c„‡ôi me©Î AwfKl©R Z¡i‡Yi gvbI GK bq| Aek¨ G cv_©K¨ GZ ¶z`ª †h †Kej my‡e`x IRb
gvcK h‡š¿i mvnv‡h¨B Zv cwigvc Kiv hv‡e| AwaKvsk wnmve wbKv‡ki mgq Avgiv G cv_©K¨ D‡cÿv
Kwi| 1 †KwR f‡ii †Kv‡bv e¯‘i IRb me‡P‡q †ewk n‡e c„w_exi `yB †giy‡Z A_©vr DËi †giy I `w¶Y
†giy‡Z| †hLv‡b Gi IRb n‡e 9.83 wbDUb| welyexq AÂ‡j Gi IRb me‡P‡q Kg n‡e 9.78 wbDUb|
µvšÍxq AÂ‡ji IRb n‡e 9.79 wbDUb|

†h‡nZy e Z̄zi fi †ewk n‡j Zvi IRbI †ewk nq, IRb f‡ii mgvbycvwZK| myZivs †h mKj hš¿ w`‡q IRb
gvcv hvq †m¸‡jv w`‡q fiI gvcv hvq| w¯cÖs wbw³ A‡bK mgq wK‡jvMÖvg GK‡K `vMvw¼Z _v‡K| †h‡nZz wbw³
Ges IRb gvcK hš¿¸‡jv Ggbfv‡e `vMvw¼Z _v‡K †h, A‡bK mgq Avgiv fi I IRb Df‡qi Rb¨B
wK‡jvMÖvg GKK e¨envi K‡i _vwK| GwU Aek¨B fyj| IRb GK cÖKvi ej Ges ˆeÁvwbK wnmve-wbKv‡ki mgq
Zv Aek¨B wbDUb GK‡K cwigvc Ki‡Z n‡e| hLb Avgiv 1 †KwR wjwLZ GKwU PvD‡ji c¨v‡KU ev GKwU
`y‡ai wUb wKwbÑZLb eywS H c¨v‡K‡Ui PvD‡ji ev wU‡bi `y‡ai fi 1 †KwR wKšÍy IRb 1 †KwR bq, c„w_ex‡Z
G¸‡jvi IRb n‡e 9.8 wbDUb| PvD‡ji c¨v‡K‡Ui IRb MÖn †_‡K MÖnvšÍ‡i ev Puv‡` wfbœ n‡e hw`I f‡ii
†Kv‡bv cwieZ©b n‡e bv|
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cvV 6 : c„w_exi wewfbœ ¯’v‡b AwfKl©R Z¡iY I e¯‘i IRb

e¯‘i IRb AwfKl©R Z¡iY g Gi Dci wbf©ikxj| myZivs †h mKj Kvi‡Y AwfKl©R Z¡i‡Yi cwieZ©b N‡U †m
mKj Kvi‡Y e¯‘i IRbI cwiewZ©Z nq| e¯‘i IRb e¯‘i †gŠwjK ag© bq| ¯’vb‡f‡` e¯‘i IR‡bi
cwieZ©b nq| †h mKj Kvi‡Y IR‡bi cwieZ©b nq wb‡P Zv eY©bv Kiv n‡jv|

(K) f~-c„‡ôi wewfbœ ¯’v‡b : c„w_exi AvK…wZ I AvwýK MwZi Rb¨ wewfbœ ¯’v‡b e¯‘i IRb wewfbœ nq|

(1) c„w_exi AvK…wZi Rb¨ : c„w_ex mylg †MvjK bv nIqvq c„w_exi †K›`ª †_‡K f~c„‡ôi mKj ¯’vb mg`~‡i bq|
†h‡nZy g Gi gvb c„w_exi †K› ª̀ †_‡K `~i‡Z¡i Dci wbf©i K‡i, ZvB c„w_exi wewfbœ ¯’v‡b g Gi gv‡bi cwieZ©b
nq| welyexq AÂ‡j c„w_exi e¨vmva© me‡P‡q †ewk nIqvq g Gi gvb me‡P‡q Kg (9.78 wgUvi/†m‡KÛ2)|
myZivs welyexq AÂ‡j †Kv‡bv e¯‘i IRb me‡P‡q Kg nq| welyexq AÂj †_‡K †giy AÂ‡ji w`‡K hZ hvIqv
hvq, e¨vmva© ZZ Kg‡Z _v‡K Ges g Gi gvb evo‡Z _v‡K (9.83 wgUvi/†m‡KÛ2) | Gi d‡j e¯‘i IRbI
evo‡Z _v‡K| †giy AÂ‡j c„w_exi e¨vmva© me‡P‡q Kg nIqvq g Gi gvb †giy AÂ‡j me‡P‡q †ewk| d‡j
IRbI me‡P‡q †ewk nq|

(2) c„w_exi AvwýK MwZi Rb¨ : c„w_exi AvwýK MwZi Rb¨ AwfKl©R Z¡iY welyexq AÂj †_‡K †giy AÂ‡ji
w`‡K µgk e„w× cvq| Gi d‡j e¯‘i IRbI e„w× cvq|

(L) f~c„ô †_‡K D”PZi †Kv‡bv ¯’v‡b : f~c„ô †_‡K hZ Dc‡i DVv hvq AwfKl©R Z¡i‡Yi gvbI ZZ Kg‡Z
_v‡K| Gi d‡j f~c„ô †_‡K hZ DVv hvq e¯‘i IRbI ZZ Kg‡Z _v‡K| GB Kvi‡Y cvnvo ev ce©Zkx‡l©
e¯‘i IRb Kg nq|

(M) c„w_exi Af¨šÍ‡i †Kv‡bv ¯’v‡b : f~c„ô †_‡K hZ wb‡P hvIqv hvq AwfKl©R Z¡i‡Yi gvb ZZB Kg‡Z _v‡K|
Gi d‡j c„w_exi hZ Af¨šÍ‡i hvIqv hvq e¯‘i IRb ZZ Kg‡Z _v‡K| G Kvi‡Y Lwb‡Z †Kv‡bv e¯‘i IRb Kg
nq| c„w_exi †K‡› ª̀ AwfKl©R Z¡i‡Yi gvb k~b¨| myZivs c„w_exi †K‡› ª̀ hw` †Kv‡bv e¯‘‡K wb‡q hvIqv hvq, Zvn‡j
e¯‘i Dci c„w_exi †Kv‡bv AvKl©Y _vK‡e bv, A_©vr e¯‘i IRb k~b¨ n‡e|

cvV 7 I 8 : wjd‡U I gnvk~‡b¨ IR‡bi ZviZg¨ : IRbnxbZv
f~c„‡ôi †Kv‡bv GKwU ¯’v‡b g Gi gvb wbw`©ó, d‡j †mLv‡b †Kv‡bv e¨w³i IRbI wbw`©ó| Zv m‡Ë¡I †mLv‡b
†Kv‡bv e¨w³i IR‡bi wfbœZv Abyfe Ki‡Z cv‡ib Ges wb‡R‡K IRbnxbI g‡b Ki‡Z cv‡ib| Avm‡j IRb
Avi IRb Abyfe Kiv GK K_v bq| c„w_ex‡Z †Kv‡bv e¨w³i Dci c„w_exi AvKl©Y ej _vK‡eB| d‡j Zvi IRb
_vK‡eB wKšÍy wZwb †mB IRb Abyfe Ki‡eb †KejgvÎ ZLbB hLb Zvi IR‡bi mgvb I wecixZgyLx †Kv‡bv
cÖwZwµqv ej Zvi Dci cÖhy³ n‡e|

Avgiv hLb wjd‡U P‡o DuPy `vjv‡b IVv-bvgv Kwi ZLb Avgiv IR‡bi ZviZg¨ Abyfe Kwi| Avgiv hLb †Kv‡bv
w¯’i wjd‡U `uvovB ZLb Avgiv wjd‡Ui †g‡Si Dci Avgv‡`i IR‡bi mgvb ej cÖ‡qvM Kwi, wjdUI Avgv‡`i
Dci IR‡bi mgvb I wecixZgyLx cÖwZwµqv ej cÖ‡qvM K‡iÑAvgiv Avgv‡`i IR‡bi Aw¯ÍZ¡ †Ui cvB| wKšÍy
wjdU hw` Dc‡ii w`‡K DV‡Z _v‡K ZLb w¯_i Ae¯’vb †_‡K Dc‡ii w`‡K hvÎv Kivq wjdUwUi Dc‡ii w`‡K
GKwU Z¡iY m„wó nq d‡j wjd‡Ui mv‡c‡¶ Avgv‡`i Z¡iY nq g Gi †P‡q †ewk| G ewa©Z Z¡i‡Yi Rb¨ Avgiv
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wjd‡Ui Dci Avgv‡`i IR‡bi †P‡q †ewk ej cÖ‡qvM Kwi| ZLb wjdUI Avgv‡`i Dci wecixZgyLx †h
cÖwZwµqv ej cÖ‡qvM K‡i Zv Avgv‡`i IR‡bi †P‡q †ewk nq Ges wb‡R‡`i‡K fvix Abyfe Kwi| wKšÍy Gici
wjdU hLb mg‡e‡M Dc‡ii w`‡K DV‡Z _v‡K ZLb Zvi †Kv‡bv Z¡iY _v‡K bv, d‡j Avgiv Avi IR‡bi †P‡q
AwZwi³ ej Abyfe Kwi bv, †Kej IRbB Abyfe Kwi| Acic‡¶ wjdU hLb wb‡P bvg‡Z ïiy K‡i ZLb w¯’i
Ae¯’vb †_‡K GKwU Z¡iY m„wó nq Ges wjd‡Ui mv‡c‡¶ Avgv‡`i Z¡iY g Gi †P‡q Kg nq| G Kg Z¡iY
wb‡q Avgiv wjd‡Ui Dci Avgv‡`i IR‡bi †P‡q Kg ej cÖ‡qvM Kwi| d‡j, Avgiv nvjKv †eva Kwi A_©vr
Avgv‡`i IRb Kg g‡b nq| wjdU hw` gy³fv‡e wb‡P c‡o A_©vr, wjd‡UiI hw` g Z¡iY nq, Z‡e wjd‡Ui
mv‡c‡¶ Avgv‡`i Z¡iY n‡e (g - g) A_©vr k~b¨| d‡j Avgiv wjd‡Ui Dci †Kv‡bv ej cÖ‡qvM Kie bv| ZLb
wjdUI Avgv‡`i IR‡bi wecix‡Z Avgv‡`i Dci †Kv‡bv cÖwZwµqv ej cÖ‡qvM Ki‡e bv Ges Avgiv wb‡R‡`i‡K
IRbnxb g‡b Kie| †Kv‡bv wjd‡Ui †Kej ev `wo wQu‡o wM‡q wjdUwU hw` AwfK‡l©i cÖfv‡e wb‡P c‡o ZLb G
Ae¯’vi D™¢e n‡e| G Ae¯’vq hw` wjd‡Ui Qv` †_‡K SzjšÍ ev wjd‡U `uvov‡bv †Kv‡bv e¨w³i nv‡Z aiv w¯cÖs
wbw³ †_‡K GKwU e¯‘ Szwj‡q †`Iqv nq, Zvn‡j †`Lv hv‡e w¯cÖs wbw³i KuvUv k~b¨ `v‡M Ae¯’vb Ki‡Q| A_©vr,
e¯‘wUi IRb k~b¨|

wPÎ 7.2 : wjdU

gnvk~b¨hv‡bi c„w_ex ev Puv`‡K cÖ`w¶Y Kivi I wjd‡Ui gy³fv‡e wb‡P covi g‡a¨ †Kv‡bv cv_©K¨ †bB|
gnvk~b¨Pvixiv gnvk~b¨hv‡b K‡i c„w_ex‡K GKwU wbw`©ó D”PZvq e„ËvKvi K¶c‡_ cÖ`w¶Y K‡i _v‡Kb| G
e„ËvKvi MwZi Rb¨ gnvk~b¨hv‡bi †`qv‡ji mv‡c‡¶ gnvk~b¨Pvixi Z¡iY k~b¨ nq Ges gnvk~b¨Pvix gnvk~b¨hv‡bi
†`qvj ev †g‡S‡Z †Kv‡bv ej cÖ‡qvM K‡ib bv| d‡j wZwb Zvi IR‡bi wecixZ †Kv‡bv cÖwZwµqv ejI Abyfe
K‡ib bv| ZvB wZwb IRbnxbZv Abyfe K‡ib| G Ae¯’vq gnvk~b¨hvb †_‡K †Kv‡bv e¯‘‡K †Q‡o w`‡j c‡o
bv, Møv‡mi cvwb Dcyo Ki‡jI co‡e bv A_©vr mewKQzB IRbnxb g‡b n‡e| wKšÍy cÖK…Zc‡¶ †Kv‡bv wKQzB
IRbnxb nq bv, †Kbbv H Ae¯’v‡bI gnvk~b¨Pvixi fi Av‡Q, H ¯’v‡b AwfKl©R Z¡iY g Av‡Q, d‡j c„w_exi
AvKl©Y Z_v IRb Av‡Q| †Kej gnvk~b¨hvb g Z¡i‡Y MwZkxj nIqvi Kvi‡Y G AvcvZZ IRbnxbZvi D™¢e
n‡”Q| hw` H ¯’v‡b gnvk~b¨hvb e„ËvKvi c‡_ c„w_ex‡K cÖ`w¶Y bv K‡i, wKsev c„w_exi w`‡K gy³fv‡e bv c‡o
w¯’i `uvwo‡q _v‡K, Zvn‡j wKšÍy gnvk~b¨Pvix Aek¨B Zuvi IRb †Ui cv‡eb|
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G Aa¨vq cvV †k‡l hv wkLjvgÑ

- G gnvwe‡k¦i †h †Kv‡bv `ywU e¯‘i g‡a¨ †h AvKl©Y Zv‡K gnvKl© e‡j|

- gnvwe‡k¦i cÖwZwU e¯‘KYv G‡K Aci‡K wb‡Ri w`‡K AvKl©Y K‡i Ges G AvKl©Y e‡ji gvb
e¯‘KYvØ‡qi f‡ii ¸Yd‡ji mgvbycvwZK Ges G‡`i `~i‡Z¡i e‡M©i e¨¯ÍvbycvwZK| G ej
e¯‘KYvØ‡qi ms‡hvRK mij‡iLv eivei wµqv K‡i|

- c„w_ex Ges Ab¨ †h †Kv‡bv e¯‘i g‡a¨ †h AvKl©Y Zv‡K AwfKl©R ev gva¨vKl©Y e‡j|

- gva¨vKl©Y e‡ji cÖfv‡e f~-c„‡ô gy³fv‡e cošÍ †Kv‡bv e¯‘i †eM e„w×i nvi‡K gva¨vKl©YRwbZ Z¡iY
e‡j&

- AwfKl©R Z¡iY ev gva¨vKl©YRwbZ Z¡iY g-Gi Av`k© gvb 9.8 wgUvi/†m‡KÛ2|

- e¯‘i g‡a¨ c`v‡_©i cwigvYB n‡”Q Gi fi|

- †Kv‡bv e¯‘‡K c„w_ex †h ej Øviv Zvi †K‡› ª̀i w`‡K AvKl©Y K‡i Zv‡K e¯‘i IRb e‡j|

Abykxjbx

mswÿß DËi cÖkœ
1. `vwocvjøvq gvc‡j †Kv‡bv e¯‘i fi c„w_ex I Puv‡` mgvb n‡e †Kb? e¨vL¨v Ki|

2. `ywU e¯‘i ga¨eZx© `~iZ¡ wZb¸Y evov‡j G‡`i AvKl©Y e‡ji Kx cwieZ©b n‡e Ges †Kb cwieZ©b n‡e|

3. fi I IR‡bi g‡a¨ wZbwU cv_©K¨ †jL|

4. c„w_exi †giy AÂj I welye AÂ‡j GKB e¯‘i IR‡b cv_©K¨ †`Lv hvq †Kb|

5. AwfKl©R Z¡iY ej‡Z Kx †evSvq|

eûwbe©vPwb cÖkœ
1. f‡ii GKK Kx?

K. MÖvg L. wK‡jvMÖvg

M. KzB›Uvj N. wbDUb

2. e¯Zzi f‡ii †ÿ‡Î †Kvb wee„wZwU mwVK?

K. Ae¯_v‡bi cwieZ©‡b e¯Zzi fi cwiewZ©Z nq L. e¯Zyi Dci c„w_exi AvKl©Y ejB fi

M. e¯Zyi g‡a¨ c`v‡_©i †gvU cwigvYB fi N. f‡ii GKK wbDUb
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wb‡Pi wPÎ n‡Z 3 I 4 b¤̂i cÖ‡kœi DËi `vI

3. P I Q Gi ga¨Kvi AvKl©Y ej wbf©i K‡i-

i. e¯Zy `ywUi f‡ii Dci

ii. ga¨eZx© `~i‡Z¡i Dci

iii. gva¨‡gi cÖK…wZi Dci

wb‡Pi †KvbwU mwVK?
K. i I ii L. i I iii

M. ii I iii N. i, ii I iii

4. e¯ZyØ‡qi f‡ii ¸Ydj 3600 MÖvg n‡j e‡ji Kx cwieZ©b n‡e?

K. A‡a©K n‡e L. wØ¸Y n‡e

M. wZb¸Y n‡e N. Pvi¸Y n‡e

m„Rbkxj cÖkœ
1. bynv Zv‡`i evmvq cuvPZjvi Qv‡` D‡V 50 MÖvg f‡ii GKwU cv_i Ges GK UzKiv KvMR GKB mv‡_ wb‡P
†d‡j w`j| gvwU‡Z `uvov‡bv bynvi †QvU fvB jÿ Kij, cv_iwU KvM‡Ri Av‡MB gvwU‡Z †cŠuQvq|

K. AwfKl© Kx?

L. AwfKl©R Z¡iY ej‡Z Kx eySvq?

M. cv_iwUi IRb wbY©q Ki|

N. cv_iwU Av‡MB gvwU‡Z covi KviY we‡kølY Ki|

2. GKwU e¯‘i fi 120 †KwR| GKwU i‡K‡U K‡i G‡K Puv‡` wb‡q hvIqv n‡jv| G‡Z †`Lv †Mj e¯‘wUi
f‡ii †Kv‡bv cwieZ©b bv NU‡jI IR‡bi cwieZ©b NUj|

K. fi Kv‡K e‡j?

L. fi I IR‡bi g‡a¨ cv_©K¨ Kx|

M. Puv‡` e¯ZywUi IRb KZ n‡e wbY©q Ki|

N. Puv‡` e¯ZywUi IR‡bi Kx cwieZ©b NUj e¨vL¨v Ki|

P Q

30 MÖvg

5 †mwg

40 MÖvg



Aóg Aa¨vq

ivmvqwbK wewµqv
Avgv‡`i Pvicv‡k bvbv iK‡gi ivmvqwbK wewµqv N‡U hv‡”Q| GB mg¯Í ivmvqwbK wewµqv KLbI kw³ Drcbœ
K‡i, KLbI e¨envi Dc‡hvMx bZzb c`v_© ˆZwi K‡i Avevi KLbIev †ivM wbivg‡qI mvnvh¨ K‡i|

GB Aa¨vq cvV †k‡l Avgiv

• wewfbœ cÖKvi ivmvqwbK wewµqv e¨vL¨v Ki‡Z cvie|

• ivmvqwbK wewµqvi gva¨‡g wewfbœ cÖKv‡ii kw³i iƒcvšÍi e¨vL¨v Ki‡Z cvie|

• ï®‹ †Kv‡li kw³i iƒcvšÍi e¨vL¨v Ki‡Z cvie|

• Zwor we‡k-lY e¨vL¨v Ki‡Z cvie|

• Avgv‡`i Rxe‡b ivmvqwbK wewµqvi Ae`vb Dcjwä Ki‡Z cvie|

• cixÿY Kv‡R ivmvqwbK c`v_© Ges Ab¨vb¨ hš¿cvwZi e¨envi mwVKfv‡e Ki‡Z cvie|
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cvV 1 : ivmvqwbK wewµqv ; ms‡hvRb (Addition)

KvR : ms‡hvRb wewµqv eySv|

cÖ‡qvRbxq DcKiY : †UówUDe, gU©vi, w¯úwiU j¨v¤ú ev evb©vi, †jvnvi ¸uov, mvjdvi, wbw³|

c×wZ : †UówUDewU fv‡jv K‡i ay‡q ïwK‡q bvI| 7 MÖvg †jvnvi ¸uov I 4 MÖvg mvjdvi (mgvbycvwZK nv‡i wfbœ
cwigvYI †bIqv hvq) wbw³ w`‡q †g‡c gU©v‡i bvI I Lye fv‡jvfv‡e wc‡l bvI Ges Zvici ïKbv †UówUD‡e †X‡j
`vI| Gevi w¯úwiU j¨v¤ú ev evb©vi w`‡q †UówUD‡ei Zjvq Zvc w`‡Z _vK| Zvc †`Iqvi mgq †Lqvj ivL †hb
Av¸‡bi wkLv †QvU nq| Zvc w`‡Z w`‡Z †UówUD‡ei wgkªYwU hLb iw³gvfvi g‡Zv n‡e ZLb Zvc †`Iqv eÜ Ki|
†UówUDewU gU©v‡ii Dc‡i a‡i ivL †hb GwU †f‡½ †M‡jI †UówUD‡ei wfZ‡ii e¯‘ bó bv n‡q hvq| AZtci
†UówUDewU VvÛv Ki I †f‡½ wfZ‡ii e¯‘wU‡K Avjv`v Ki|

†UówUDe †_‡K †h e¯‘wU †c‡j Zv †`L‡Z Mvp a~mi e‡Y©i| †Zvgiv G‡Z nvjKv njy` i‡Oi mvjdvi ev †jvnvi
¸uov †Kv‡bvwUB †`L‡Z cv”Q bv, KviY GLv‡b †jvnv I mvjdvi G‡K Ac‡ii mv‡_ wg‡j m¤ú~Y© wfbœag©x bZzb
c`v_© Avqib mvjdvBW ˆZwi K‡i‡Q|

Fe + S FeS

Avqib mvjdvi Avqib mvjdvBW

GB ai‡bi ivmvqwbK cwieZ©b †hLv‡b G‡Ki AwaK c`v_© GKwÎZ n‡q m¤ú~Y© wfbœag©x bZyb GKwU ivmvqwbK
c`v_© ˆZwi K‡i Zv‡K ms‡hvRb wewµqv e‡j| GKBfv‡e wRsK (Zn) I (S) mvjdv‡ii wewµqvq wRsK
mvjdvBW (ZnS) ˆZwii wewµqvI ms‡hvRb wewµqv|

Zn + S ZnS

wRsK mvjdvi wRsK mvjdvBW

GLv‡b DwjøwLZ `ywU wewµqv‡KB †gŠj †_‡K †hŠM ˆZwii ms‡hvRb wewµqv †`Lv‡bv n‡q‡Q| Z‡e `ywU †hŠM hy³
n‡qI wKšÍy ms‡hvRb wewµqvi gva¨‡g bZzb Av‡iKwU& †hŠM ˆZwi n‡Z cv‡i| †hgb- K¨vjwmqvg A·vBW (CaO)
I Kve©b WvBA·vB‡Wi (CO2) g‡a¨ ms‡hvRb wewµqvi gva¨‡g K¨vjwmqvg Kv‡e©v‡bU (CaCO3) ˆZwi nq|

CaO + CO2 CaCO3

K¨vjwmqvg A·vBW Kve©b WvBA·vBW K¨vjwmqvg Kv‡e©v‡bU

cvV 2 I 3 : `nb wewµqv (Combustion reaction)

KvR : mvjdvi I Aw·‡R‡bi `nb wewµqv ch©‡e¶Y|

cÖ‡qvRbxq DcKiY : GKwU j¤̂v nvZjhy³ `nb PvgP, wKQy mvjdvi, w¯úwiU j¨v¤ú ev evb©vi|

c×wZ : †Zvgiv `nb Pvg‡P wKQyUv mvjdvi bvI| w¯úwiU j¨v¤ú ev evb©vi w`‡q PvgPwU‡Z Zvc w`‡Z _vK| †Zvgiv Kx
†`L‡Z cv”Q?



cÖ_‡g mvjdvi M‡j †Mj Zvici †Zvgiv bxj Av¸‡bi wkLv †`L‡Z cv”Q Ges GKwU SuvSv‡jv MÜ †c‡qQ
†Zvgiv| KviY n‡jv Zvc †`Iqvi d‡j mvjdvi evZv‡mi Aw·‡R‡bi mvnv‡h¨ `nb wewµqvi gva¨‡g mvjdvi
WvBA·vBW (SO2) M¨vm ˆZwi K‡i‡Q hvi Rb¨ †Zvgiv SuvSv‡jv MÜ †c‡qQ|

S + O2 SO2

mvjdvi Aw·‡Rb mvjdvi WvBA·vBW

KvR : g¨vM‡bwkqvg I Aw·‡R‡bi `nb wewµqv ch©‡e¶Y|

cÖ‡qvRbxq DcKiY : g¨vM‡bwkqvg wieb, wPgUv AvsUv, (jvBUvi) w¯úwiU j¨v¤ú/ eyb‡mb evb©vi|

c×wZ : g¨vM‡bwkqvg wie‡bi GKwU †QvU UzKivi (8 †mw›UwgUvi) GKgv_v wPgUv w`‡q ai| †Pv‡L wbivcËv Pkgv
c‡i bvI| wie‡bi Ab¨ gv_vwU eyb‡mb evb©v‡ii wkLvi Dci ai| jvBUvi w`‡qI GwU Kiv hvq| Lye fv‡jvfv‡e j¶
Ki Kx NU‡Q?

wie‡b Av¸b a‡i †Mj Ges AZ¨šÍ cÖR¡wjZ wkLvmn R¡j‡Z jvMj| Gi KviY n‡jv g¨vM‡bwmqvg evZv‡mi
Aw·‡R‡b `nb wewµqvi gva¨‡g cyo‡Z _v‡K Avi Avgiv cªR¡wjZ wkLv †`L‡Z cvB| Gfv‡e hLb mg¯Í
g¨vM‡bwmqvg cy‡o †kl n‡q hvq, ZLb AvcbvAvcwb wkLv wb‡f hvq| †k‡l †Zvgiv QvB Gi g‡Zv wKQy †`L‡Z
cv”Q wK? GwU Avm‡j g¨vM‡bwmqvg I Aw·‡Rb cy‡o ˆZwi nIqv g¨vM‡bwmqvg A·vBW|

Mg + O2 MgO

g¨vM‡bwmqvg Aw·‡Rb g¨vM‡bwmqvg A·vBW

KvR : †gv‡gi `nb cÖwµqv m¤ú‡K© Rvbv|

cÖ‡qvRbxq DcKiY : †gvgevwZ, w`qvkjvB|

c×wZ : w`qvkjvB w`‡q †gvgevwZ R¡vjvI| Lye fv‡jvfv‡e †Lqvj Ki Kx NU‡Q? mg‡qi mv‡_ mv‡_ †gvgevwZi AvKvi
†QvU n‡q hv‡”Q| ej †Zv Gi KviY Kx? †gvgevwZ R¡vjv‡bvi d‡j Drcbœ Zv‡c †gvg M‡j hv‡”Q| GB MwjZ †gv‡gi †QvU
GKwU Ask VvÛv n‡q †gv‡gi Mv †e‡q wb‡P co‡Q wKšÍy †ewkifvM AskB mj‡Zi ga¨ w`‡q Dc‡i D‡V Drcbœ Zv‡c
ev®úxf~Z n‡”Q| GB ev®úxf~Z †gvg `nb wewµqvi gva¨‡g evqyi Aw·‡R‡bi mv‡_ wewµqv Ki‡Q| Gi d‡j Zvc I
Av‡jvKkw³ Drcbœ n‡”Q|

cvV 4-7 : cÖwZ¯’vcb wewµqv (Substitution or displacement reaction)
KvR : †jvnv I Zuz‡Zi wewµqv ch©‡eÿY|

cÖ‡qvRbxq DcKiY : †jvnvi ¸uov, Zuz‡Z, cvwb I †UówUDe

c×wZ : †UówUD‡ei Pvi fv‡Mi GK fvM cvwb bvI| wKQz Zuz‡Z †hvM K‡i fv‡jvfv‡e SuvwK‡q Zuz‡Zi `ªeY ˆZwi
Ki| Gevi Zuz‡Zi bxj ª̀e‡Y wKQz †jvnvi ¸uov †hvM K‡i fv‡jvfv‡e SuvKvI| †Kv‡bv cwieZ©b †`L‡Z cv”Q wK?
`ªe‡Yi bxj is Av‡¯Í Av‡¯Í nvjKv meyR n‡q hv‡”Q Avi Zvgvi †QvU †QvU KYv †UówUD‡ei Zjvq Rg‡Z ïiy
K‡i‡Q| bxj ª̀eY †Kb nvjKv meyR n‡jv?

ivmvqwbK wewµqv 71

Zvc



GLv‡b †jvnvi ¸uov I Zzu‡Zi g‡a¨ ivmvqwbK wewµqv msNwUZ n‡q‡Q| d‡j Avqib mvj‡dU (FeSO4) I Kcvi
ˆZwi n‡q‡Q| Drcbœ Avqib mvj‡d‡Ui is nvjKv meyR e‡jB ª̀e‡Yi is bxj †_‡K nvjKv meyR n‡jv|

Fe + CuSO4 FeSO4 + Cu

†jvnv Zzu‡Z Avqib mvj‡dU Zvgv

GLv‡b †jvnv, Zzu‡Z ev Kcvi mvj‡dU †_‡K Kcvi‡K mwi‡q wb‡R H ¯’vb `Lj K‡i Avqib mvj‡dU ˆZwi
K‡i‡Q|

GB mKj wewµqv †hLv‡b GKwU †gŠj †Kv‡bv †hŠM †_‡K Aci GKwU †gŠj‡K mwi‡q wb‡R H ¯’vb `Lj K‡i
bZzb †hŠM ˆZwi K‡i Zv‡K cÖwZ¯’vcb wewµqv e‡j|

†Zvgiv GLb Zzu‡Zi `ªe‡Y wRsK ev `¯Ív (Zn), g¨vM‡bwmqvg (Mg) BZ¨vw` †hvM K‡i †`L Kx ai‡bi cwieZ©b
N‡U|

we‡qvRb wewµqv (Decomposition reaction):

KvR : Pzbv cv_‡ii we‡qvRb wewµqv †`Lv|

cÖ‡qvRbxq DcKiY : Pzbv cv_i (CaCO3), †¯úPzjv ev PvgP, 2wU †UówUDe, Pz‡bi cvwb, wbM©gb bj, eyb‡mb evb©vi
ev w¯úwiU j¨v¤ú| Kv¤ú, ó¨vÛ, KK© I nvZ‡gvRv|

c×wZ : nvZ‡gvRv c‡i †¯úPzjv w`‡q 5 MÖvg Pzbvcv_i †UówUD‡e bvI| Aci †UówUD‡e 1-2 wgwjwjUvi Pz‡bi cvwb
wb‡q wP‡Îi g‡Zv K‡i jvMvI| Gevi w¯úwiU j¨v¤ú ev eyb‡mb evb©vi w`‡q Zvc w`‡Z _vK| Lye fv‡jvfv‡e †Lqvj
Ki Kx NU‡Q| †h †UówUD‡e Py‡bi cvwb wb‡qQ †mLv‡b †Kv‡bv cwieZ©b †`L‡Z cv”Q wK?

nu¨v, Pz‡bi cvwb †Nvjv n‡q hv‡”Q| Gi KviY n‡jv cÖ_g †UówUD‡e †bIqv Pzbvcv_i Zvc

†`Iqvi d‡j we‡qvwRZ n‡q ev †f‡½ Kve©b WvBA·vBW M¨vm I K¨vjwmqvg A·vBW

Drcbœ K‡i‡Q| Drcbœ Kve©b WvBA·vBW 2q †UówUD‡e (wbM©gb b‡ji gva¨‡g) hvIqvi

d‡j †mLv‡b Pz‡bi cvwb I Kve©b WvBA·vBW wewµqv K‡i Avevi K¨vjwmqvg Kv‡e©v‡bU
ˆZwi nIqvq Pz‡bi cvwb †Nvjv n‡q hv‡”Q|

CaCO3 CaO + CO2

Pzbv cv_i K¨vjwmqvg A·vBW Kve©b WvBA·vBW

CO2 + Ca(OH)2 CaCO3 + H2O

Kve©b WvBA·vBW Pz‡bi cvwb K¨vjwmqvg Kve©‡bU cvwb

Zvn‡j †`Lv hv‡”Q †h, GLv‡b Zvc cÖ‡qv‡Mi d‡j Pzbvcv_i †f‡½ wM‡q `ywU bZzb †hŠM Drcbœ K‡i‡Q| GB
wewµqvi g‡Zv †h mKj wewµqvq GKwU †hŠM †f‡½ GKvwaK †hŠM Drcbœ nq Zv‡`i‡K we‡qvRb wewµqv e‡j|
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Pzbvcv_‡ii b¨vq Kcvi Kve©‡bU‡K (CuCO3) Zvc w`‡j Zv †f‡½ Kcvi A·vBW I Kve©b WvBA·vBW Drcbœ
nq|

CuCO3 CuO + CO2

Gevi †Zvgiv ej‡Z cvi‡e A¨v‡gvwbqvg †K¬vivBW (NH4Cl) I cUvwkqvg †K¬v‡i‡Ui (KClO3) we‡qvRb
wewµqvi d‡j Kx Kx Drcbœ n‡e ?

A¨v‡gvwbqvg †K¬vivBW‡K Zvc w`‡j Zv †f‡½ A¨v‡gvwbqv (NH3) M¨vm I nvB‡Wªv‡Rb †K¬vivBW (HCl) M¨vm
Drcbœ K‡i|

NH4Cl NH3 + HCl

cÿvšÍ‡i cUvwkqvg †K¬v‡iU‡K Zvc w`‡j GwU we‡qvwRZ n‡q cUvwkqvg †K¬vivBW (KCl) I Aw·‡Rb M¨vm Drcbœ
K‡i|

2KClO3 2KCl + 3O2

GB wewµqvi gva¨‡g Drcbœ Aw·‡Rb wewfbœ Kv‡R (†hgb- Wzeywiiv) e¨envi Kiv nq|

cvV 8-11 : ivmvqwbK wewµqvq Zvckw³i iƒcvšÍi

wb‡Riv Ki : †Zvgiv †gvg R¡vjv‡j wK ai‡bi ivmvqwbK wewµqv nq Zv †R‡bQ| Gevi ej †Zv GLv‡b †Kv‡bv
ai‡bi kw³i iƒcvšÍi NU‡Q wK? R¡jšÍ †gv‡gi KvQvKvwQ nvZ wb‡j nv‡Z Mig jv‡M| Avevi AÜKv‡i †gvg
R¡vjv‡j Avgiv Gi Av‡kcv‡k †`L‡Z cvB| Zvn‡j GK_v ejv hvq †h, †gvg R¡vjv‡bvi d‡j Zvckw³ Drcbœ nq
e‡jB nv‡Z Mig jv‡M Avi Av‡jvK kw³ Drcbœ nq e‡jB AÜKv‡i †gvg R¡vjv‡j Avgiv Gi Av‡kcv‡ki wRwbm
†`L‡Z cvB| †gvg GKwU ivmvqwbK e¯‘| G‡K †cvov‡j G‡Z mwÂZ ivmvqwbK kw³ cwiewZ©Z n‡q Zvckw³ I
Av‡jvK kw³‡Z iƒcvšÍwiZ nq| GKBfv‡e M¨v‡mi Pzjvq M¨vm R¡vjv‡jI M¨v‡m mwÂZ ivmvqwbK kw³ cwiewZ©Z
n‡q cÖPzi Zvckw³ I Av‡jvK kw³ Drcbœ K‡i| Drcbœ Zvckw³ w`‡qB Avgiv ivbœvevbœvi KvR Kwi|

Zvn‡j Avgiv †`Ljvg †h, ivmvqwbK wewµqvq kw³i iƒcvšÍi N‡U|

KvR : Lvevi †mvWv I †jeyi i‡mi wewµqv|

cÖ‡qvRbxq DcKiY : Lvevi †mvWv (NaHCO3) ev †ewKs †mvWv, †UówUDe, †jeyi im, Wªcvi|

c×wZ : †UówUD‡e wKQz Lvevi †mvWv bvI| Wªcvi w`‡q Av‡¯Í Av‡¯Í †jeyi im †UówUD‡e †hvM Ki| Kx †`L‡Z
cv”Q? M¨v‡mi ey`ey` DV‡Q? nu¨v, cÖPzi M¨v‡mi ey`ey` D‡V‡Q| †UówUD‡ei Zjvq ¯úk© K‡i †`L nv‡Z Mig jv‡M wK?

†jeyi i‡m _v‡K cÖPyi mvBwUªK GwmW hv †ewKs †mvWvi mv‡_ wewµqv K‡i †mvwWqvg mvB‡UªU, Kve©b WvBA·vBW
M¨vm I cvwb ˆZwi K‡i| Avgiv †h ey`ey` †`wL Zv CO2 Qvov Avi wKQyB bq|
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NaHCO3 + C6H8O7 Na3C6H5O7 + 3CO2 + 3H2O

†ewKs †mvWv mvBwUªK GwmW †mvwWqvg mvB‡UªU Kve©b WvBA·vBW cvwb

†UówUD‡e ¯ck© K‡i Mig jvMvi KviY Kx ? KviY n‡jv GB wewµqvq Zvckw³ Drcbœ nq| Zv bv n‡j Mig
jvMZ bv|

GLb †Zvgiv †ewKs †mvWvi mv‡_ †jeyi i‡mi e`‡j wf‡bMvi ev GwmwUK GwmW †hvM K‡i †`L Kx N‡U?

KvR : Pzb I wf‡bMv‡ii ivmvqwbK wewµqv ch©‡eÿY|

DcKiY : Pzb (CaO), wf‡bMvi, weKvi, nvZ‡gvRv, Wªcvi|

c×wZ : nvZ‡gvRv c‡i wKQz Pyb weKv‡i bvI| Gevi G‡Z Wªcvi w`‡q Av‡¯Í Av‡¯Í wf‡bMvi †hvM Ki| weKviwU
nvZ w`‡q ¯úk© K‡i †`L| Mig jvM‡Q? KviY Kx? GLv‡b Pz‡bi mv‡_ wf‡bMv‡ii wewµqvq K¨vjwmqvg Gwm‡UU I
cvwb ˆZwi n‡”Q Avi cÖPzi Zvckw³I Drcbœ n‡”Q| Drcbœ Zv‡ci Kvi‡YB weKv‡i ¯úk© Ki‡j Mig jvM‡Q|

CaO + 2CH3COOH Ca(CH3COO)2 + H2O

Pzb GwmwUK GwmW K¨vjwmqvg Gwm‡UU cvwb

GLv‡b Pyb n‡jv ÿvixq c`v_© I GwmwUKGwmW n‡jv A¤-ag©x c`v_© Avi Drcvw`Z K¨vjwmqvg Gwm‡UU n‡jv
wbi‡cÿ c`v_©| GB RvZxq wewµqv †hLv‡b wecixZag©x c`v_© G‡K Ac‡ii mv‡_ wewµqv K‡i wbi‡cÿ c`v_©
ˆZwi K‡i Zv‡K cÖkgb wewµqv (Neutralization reaction) e‡j|

GLb †Zvgiv Pz‡b wf‡bMv‡ii e`‡j †jeyi im w`‡q †`L Kx ai‡bi wewµqv N‡U?

KvR : Pz‡bi cvwbi mv‡_ wf‡bMv‡ii wewµqv ch©‡eÿY

cÖ‡qvRbxq DcKiY : Pzb, cvwb, wf‡bMvi, weKvi, nvZ‡gvRv, †¯úPyjv, Wªcvi|

c×wZ : 5 MÖvg cwigvY (wfbœ cwigvYI †bIqv †h‡Z cv‡i) Pzb weKv‡i bvI| Wªcvi w`‡q 40 MÖvg cvwb Av‡¯Í Av‡¯Í †hvM
Ki| nvZ‡gvRv c‡i weKvi ¯úk© Ki| cvwb †hvM Kivi ci †Kv‡bv cwieZ©b †`L‡Z cv”Q?

weKvi A‡bK †ewk Mig n‡q hv‡”Q Avi weKv‡ii wgkªYwU A‡bKUv cvwb dzUv‡bvi mgq †h iKg UMeM K‡i
A‡bKUv †miKg Ki‡Q| GLv‡b Pz‡b cvwb †hvM Kivi d‡j, Pzb I cvwbi g‡a¨ ivmvqwbK wewµqvi d‡j
K¨vjwmqvg nvB‡Wªv·vBW Drcbœ nq|

CaO + H2O Ca(OH)2

Pzb cvwb K¨vjwmqvg nvB‡Wªv·vBW

Drcbœ Ca(OH)2 KzBK jvBg bv‡gB †ewk cwiwPZ| GB wewµqvq cÖPzi cwigv‡Y Zvckw³ Drcbœ nq hvi d‡j
cvwb dzU‡Z _v‡K| KzBK jvBg ev Ca(OH)2 cvwb‡Z Lye Aí cwigv‡Y `ªexf~Z nq| Avi cvwb‡Z Ca(OH)2
Gi m¤ú„³ `ªeY‡KB Pz‡bi cvwb ev jvBg IqvUvi ejv nq|

Dc‡ii cixÿv‡Z †Zvgiv †h mvm‡cmbwU †c‡j Zv wKQzÿY †i‡L `vI| Dc‡i cwi®‹vi cvwbi g‡Zv †h AskwU
†`Lv hv‡”Q †mwUB wKšÍy Pz‡bi cvwb| Pz‡bi cvwb‡K wdëvi w`‡q Avjv`v K‡i bvI| Gevi Wªcvi w`‡q Av‡¯Í Av‡¯Í
wf‡bMvi †hvM Ki| †`L †Zv weKvi Mig n‡”Q wK bv? GLv‡b Kx ai‡bi wewµqv n‡”Q?
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cvV 12-14 : ï®‹ †Kvl

Avgiv UP© jvBU, wewfbœ iKg wi‡gvU K‡›Uªvjvi, bvbv iKg †Ljbv BZ¨vw` †ÿ‡Î †h e¨vUvwi e¨envi Kwi G¸‡jv‡K
WªvB‡mj ev ï®‹ †Kvl e‡j|

†Zvgiv wK Rvb GB ï®‹ †Kvl Kxfv‡e ˆZwi Kiv nq ?

cÖ_‡g A¨v‡gvwbqvg †K¬vivBW (NH4Cl), Kqjvi ¸uov Ges g¨vsMvwbR
WvBA·vBW (MnO2) fv‡jvfv‡e wgwk‡q Zv‡Z Aí cwigvY cvwb †hvM K‡i
GKwU †có ev †jB ˆZwi Kiv nq| GB wgkªYwU wmwjÛvi AvK…wZi `¯Ívi
†Pv‡O wb‡q Zvi g‡a¨ GKwU Kve©b `Ê emv‡bv nq Ggbfv‡e hv‡Z `ÊwU
`¯Ívi †PvO‡K ¯úk© bv K‡i| Kve©b `‡Êi gv_vq GKwU avZe Uzwc civ‡bv
_v‡K| ï®‹ †Kv‡li Dc‡ii Ask Kve©b `ÊwUi Pvicvk wc‡Pi Av¯ÍiY w`‡q
†X‡K †`Iqv nq| `¯Ívi †PvOwU‡K GKwU k³ KvMR w`‡q wN‡i †`Iqv nq|
GLv‡b `¯Ívi †PvO FYvZ¥K ZworØvi ev A¨v‡bvW wn‡m‡e KvR K‡i Avi
avZe Uzwc w`‡q XvKv Kve©b `‡Êi DcwifvM abvZ¥K ZworØvi ev K¨v‡_vW
wn‡m‡e KvR K‡i| GLb Avgiv †`‡L wbB Kxfv‡e ï®‹ †Kvl KvR K‡i|

KvR : ï®‹ †Kvl w`‡q Zwor eZ©bx ˆZwi K‡i kw³i iƒcvšÍi †`Lv|

cÖ‡qvRbxq DcKiY : 1wU ˆe`y¨wZK evj¦, 1wU ï®‹ †Kvl, Zvgvi Zvi 2wU|

c×wZ : 1wU Zvgvi Zv‡ii GK cÖvšÍ ï®‹ †Kv‡li A¨v‡bvW I Aci Zvgvi ZviwU K¨v‡_v‡Wi mv‡_ hy³ Ki| Gevi

wP‡Îi g‡Zv K‡i ˆe`y¨wZK ev‡j¦i mv‡_ Zvi `ywU ms‡hvM `vI| evj¦wU R¡‡j DVj| KviY n‡jv GLv‡b Zvgvi Zv‡ii

gva¨‡g evj¦ I e¨vUvwii g‡a¨ GKwU ˆe`y¨wZK mvwK©U ˆZwi n‡q †Mj|

GLv‡b Kx ai‡bi kw³i iƒcvšÍi NUj? eZ©bx ˆZwi nIqvi

d‡j evj¦ R¡j‡Q Ges Zv Av‡jvK kw³ w`‡”Q| GB Av‡jvK

kw³ Avm‡Q e¨vUvwi †_‡K| Avi e¨vUvwii kw³i Drm n‡jv

GLv‡b e¨eüZ ivmvqwbK c`v_© A_©vr `¯Ív, A¨v‡gvwbqvg

†K¬vivBW, Kqjvi ¸uov I MnO2| Zvn‡j ejv hvq †h, H

mKj ivmvqwbK c`v‡_©i mwÂZ kw³B iƒcvšÍwiZ n‡q

Av‡jvK kw³ Drcbœ Ki‡Q| A_©vr GLv‡b ivmvqwbK kw³

Av‡jvK kw³‡Z iƒcvšÍwiZ n‡”Q|
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Zwor we‡kølY (Electrolysis)

KvR : Zwor we‡k-lY m¤ú‡K© Rvbv|

cÖ‡qvRbxq DcKiY : 1wU e¨vUvwi, Zvgvi Zvi (`ywU), `ywU Kve©b
`Ê, cvwb, jeY, GKwU weKvi|

c×wZ : weKv‡i 300 wgwjwjUvi cwigvY cvwb wb‡q 30 MÖvg
†mvwWqvg †K¬vivBW (NaCl) ev jeY †hvM K‡i fv‡jvfv‡e bvov

`vI| Gevi Kve©b `Ê `ywU wPÎ Abyhvqx Zvgvi Zvi w`‡q

e¨vUvwii mv‡_ mshy³ Ki| Kve©b `‡Êi w`‡K fv‡jv K‡i jÿ

Ki| 1wU Kve©b `‡Ûi Mv‡q M¨v‡mi ey`ey` †`L‡Z cv”Q wK ?

Ab¨wUi †Kv‡bv cwieZ©b jÿ KiQ wK?

nu¨v, †h Kve©b `ÊwU e¨vUvwii abvZ¥K †giyi mv‡_ mshy³, †mwU‡Z M¨v‡mi ey`ey` R‡g hv‡”Q Avi †h `ÊwU

e¨vUvwii FYvZ¥K †giyi mv‡_ mshy³ Av‡Q †mwU‡Z a~mi GKwU cÖ‡j‡ci g‡Zv †`Lv hv‡”Q| †Kb GgbwU n‡”Q?

Gi KviY n‡jv e¨vUvwii mv‡_ ms‡hvM w`‡q `ªexf~Z je‡Yi ga¨ w`‡q we`y¨r cÖev‡ni d‡j †K¬vivBW Avqb (Cl-)

A¨v‡bv‡W wM‡q ivmvqwbK wewµqvi gva¨‡g †K¬vwib M¨vm (Cl2) Drcbœ K‡i| ZvB Avgiv A¨v‡bv‡W M¨v‡mi ey`ey`

†`L‡Z cvB| Ab¨vw`‡K †mvwWqvg Avqb (Na+) we`y¨r cÖev‡ni d‡j K¨v‡_v‡W wM‡q ivmvqwbK wewµqvi gva¨‡g

avZe †mvwWqvg (Na) Drcbœ K‡i hvi d‡j K¨v‡_v‡W a~mi cÖ‡jc †`Lv hv‡”Q|

Na+ + e- Na

†mvwWqvg Avqb B‡jKUªb avZe †mvwWqvg

Cl- + e- Cl

†K¬vivBW Avqb B‡jKUªb †K¬vwib cigvYy

Cl + Cl Cl2

†K¬vwib cigvYy †K¬vwib cigvYy †K¬vwib M¨vm

Zwor cÖev‡ni d‡j je‡Yi GB ivmvqwbK cwieZ©b hv †K¬vwib M¨vm I avZe †mvwWqvg Drcbœ K‡i‡Q, Zv‡K Zwor
we‡k-lY e‡j|

je‡Yi g‡Zv †h mKj c`v_© Zwor cÖev‡ni d‡j ivmvqwbK wewµqv K‡i Ab¨ c`v‡_© cwiYZ nq Zv‡`i‡K Zwor
we‡k-l¨ (Electrolyte) e‡j|

me c`v_© Zwor cÖev‡ni d‡j ivmvqwbK wewµqv K‡i bv| †h mg¯Í c`v_© `ªexf~Z ev weMwjZ Ae¯’vq Zwor cwienb
K‡i bv d‡j ivmvqwbK wewµqvI K‡i bv, Zv‡`i‡K Zwor Awe‡k-l¨ c`v_© e‡j| †hgb- wPwb, Møy‡KvR BZ¨vw`|
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GB Aa¨vq cvV †k‡l hv wkLjvgÑ

- ms‡hvRb wewµqvq G‡Ki AwaK c`v_© GKwÎZ n‡q GKwU bZzb c`v_© ˆZwi K‡i|

- `nb wewµqvq GKwU c`v_© evZv‡mi Aw·‡R‡bi mvnv‡h¨ cy‡o cÖPzi Zvckw³ I Av‡jvK kw³ Drcbœ K‡i|

- cÖwZ¯’vcb wewµqvq GKwU †gŠj †Kv‡bv †hŠM †_‡K Aci GKwU †gŠj‡K cÖwZ¯’vwcZ K‡i bZzb c`v_© ˆZwi
K‡i|

- †h wewµqvq GKwU †hŠM †f‡O G‡Ki AwaK bZzb c`v‡_© cwiYZ nq Zv‡K we‡qvRb wewµqv e‡j|

- ivmvqwbK wewµqvq kw³i iƒcvšÍi N‡U|

- cÖkgb wewµqvq wecixZ ag©x c`v_© wewµqv K‡i G‡K Aci‡K wbw®Œq K‡i wbi‡cÿ c`v_© Drcbœ K‡i| `nb
wewµqvq mvaviYZ ivmvqwbK kw³ Zvc I Av‡jvK kw³‡Z iƒcvšÍwiZ nq|

- ï®‹ †Kvl e¨envi Ki‡j ivmvqwbK kw³ iƒcvšÍwiZ n‡q Av‡jvK kw³ ev Ab¨ †Kv‡bv kw³‡Z iƒcvšÍwiZ nq|

- †h mg¯Í c`v_© `ªexf~Z ev MwjZ Ae¯’vq we`y¨r cwienb K‡i Zv‡`i‡K Zwor we‡k-l¨ c`v_© e‡j|

- †h mg¯Í c`v_© `ªexf~Z ev MwjZ Ae¯’vq we`y¨r cwienb K‡i bv Zv‡`i‡K Zwor Awe‡k-l¨ c`v_© e‡j|

Abykxjbx

k~Y¨¯’vb c~iY Ki
K) ivmvqwbK wewµqvq ----------- m„wó nq|

L) K¨vjwmqvg A·vBW I Kve©b WvBA·vB‡Wi wewµqvq K¨vjwmqvg Kv‡e©v‡bU ˆZwii wewµqv
GKwU ----------- wewµqv|

M) `nb wewµqvq ----------- kw³ Drcbœ nq|

N) ï®‹ †Kv‡l `¯Ívi †PvO ----------- wn‡m‡e KvR K‡i|

O) nvB‡Wªv‡K¬vwiK GwmW Zwor ----------- c`v_©|

msw¶ß DËi cÖkœ
K) Pz‡b cvwb †hvM Ki‡j Kx N‡U e¨vL¨v Ki|

L) `nb wewµqv ej‡Z Kx eyS? D`vniY `vI|

M) ï®‹ †Kv‡li MVb msw¶ß AvKv‡i eY©bv Ki|

N) cÖkgb wewµqv Kx Zv e¨vL¨v Ki|

O) Zwor we‡k-l¨ I Zwor Awe‡k-l¨ c`v‡_©i g~j cv_©K¨ D`vniYmn e¨vL¨v Ki|
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eûwbe©vPwb cÖkœ

1. †KvbwU KzBK jvBg?

K. CaO L. CaCO3

M. CaCl2 N. Ca(OH)2

2. GKRb Wzeywi wb‡Pi †Kvb wewµqvi gva¨‡g Aw·‡Rb cvq?

K. CaCO3 L. CuCO3

M. KClO3 N. NH4Cl

wb‡Pi Aby‡”Q`wUi Av‡jv‡K 3 I 4 b¤̂i cÖ‡kœi DËi `vI

¯^cœv j¨ve‡iUwi‡Z GKwU weKv‡i wKQz Pzb wbj| AZtci Gi g‡a¨ Wªcvi w`‡q wf‡bMvi †hvM Kij| wKQzÿY ci
†m weKviwU nvZ w`‡q ¯úk© K‡i ZvcgvÎvi cwieZ©b jÿ Kij|

3. weKv‡i D‡jøwLZ †hŠ‡Mi g‡a¨ †Kvb ai‡bi wewµqv NU‡e?

K. `nb L. cÖkgb

M. ms‡hvRb N. cÖwZ¯_vcb

4. DÏxc‡Ki D‡jøwLZ †hv‡Mi g‡a¨ wewµqvq Drcbœ n‡e-

i. K¨vjwmqvg Gwm‡UU

ii. K¨vjwmqvg Kve©‡bU

iii. cvwb

wb‡Pi †KvbwU mwVK?

K. i I ii L. i I iii

M. ii I iii N. i, ii I iii
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m„Rbkxj cÖkœ

1. dvnv` I dvinvb wKQz ivmvqwbK wewµqv NUv‡jv, wewµqv¸‡jv wb¤œiƒc :

i. Kve©b + Aw·‡Rb

ii. Pzbvcv_i

iii. nvB‡Wªv‡Rb + Aw·‡Rb

iv. wR¼ + mvjwdDwiK GwmW

K. Lvevi †mvWvi ms‡KZ Kx?

L. ii bs wewµqvwU Kx ai‡bi wewµqv e¨vL¨v Ki|

M. DÏxc‡Ki †h wewµqvq †gŠwjK M¨vm Drcbœ nq †mwU e¨vL¨v Ki|

N. i I iii bs wewµqv `ywU ms‡hvRb n‡jI G‡`i g‡a¨ wfbœZv Av‡Q we‡kølY Ki|

2. wiZv Zvi cyZz‡j e¨vUvwii ms‡hvM w`‡q cyZzj bvP †`LwQj| Ggb mgq we`y¨r P‡j hvIqvq Ii †QvU †evb
Hk¦ix GKwU †gvg R¡vwj‡q Avbj|

K. cÖkgb wewµqv Kx?

L. jvBg IqvUvi ej‡Z Kx eySvq?

M. wiZvi cyZz‡j e¨eüZ e¨vUvwii MVb e¨vL¨v Ki|

N. cyZzj I †gvgevwZ‡Z kw³i Kx ai‡bi iƒcvšÍi N‡U? we‡kølY Ki|

4. cÖ‡R± : †Zvgiv wb‡Riv 4-5 R‡bi MÖyc ˆZwi K‡i Avgv‡`i ˆ`bw›`b Rxe‡bi mv‡_ IZ‡cÖvZfv‡e RwoZ
AšÍZ 5wU ivmvqwbK wewµqv Luy‡R †ei Ki| G mKj wewµqvq kw³i iƒcvšÍi N‡U wKbv wPšÍv Ki| kw³i
iƒcvšÍi NU‡j Zv wK ai‡bi iƒcvšÍi eySvi †Póv Ki|

Zvc

Zvc



beg Aa¨vq

eZ©bx I Pjwe`y¨r
we`y¨r cÖevn n‡jv g~jZ B‡jKUª‡bi cÖevn| G cÖevn Avevi `yÕiKg- Gwm Ges wWwm cÖevn| †Kv‡bv eZ©bx‡Z Zwor
cÖev‡ni Rb¨ `iKvi Gi `yÕcÖv‡šÍi wefe cv_©K¨| GB eZ©bx‡Z Zworhš¿ I DcKiYmg~n‡K †kªwY I mgvšÍivj
ms‡hvM hy³ Kiv hvq| GQvov eZ©bx‡Z Zwor cÖevn gvcvi Rb¨ A¨vwgUvi ev †h‡Kv‡bv `yÕcÖv‡šÍi wefe cv_©K¨
gvcvi Rb¨ `iKvi †fvëwgUvi|

GB Aa¨vq cvV †k‡l AvgivÑ

• Gwm Ges wWwm cÖev‡ni aviYv e¨vL¨v Ki‡Z cvie|

• Zwor eZ©bx‡Z †iva, wdDR Ges Pvwei cÖ‡qvRbxqZv e¨vL¨v Ki‡Z cvie|

• Zwor cÖevn Ges wefe cv_©‡K¨i g‡a¨Kvi m¤úK© †jLwP‡Îi mvnv‡h¨ e¨vL¨v Ki‡Z cvie|

• †kªwY I mgvšÍivj eZ©bx‡Z Zwor cÖevn Ges wefe cv_©‡K¨i wfbœZv cÖ`k©b KiZ cvie|

• Zwo‡Zi Kvh©Ki e¨envi Ges AcPq †iv‡a wb‡R m‡PZb ne Ges Ab¨‡`i m‡PZb Kie|

• Zwor cÖevn Ges wefe cv_©K¨ cwigv‡c A¨vwgUvi I †fvëwgUv‡ii mwVK e¨env‡i mÿg ne|

cvV 1 : Zwor cÖevn
`ywU wfbœ wef‡ei cwievnK‡K hLb avZe Zvi Øviv hy³ Kiv nq ZLb Zv‡ii ga¨ w`‡q we`y¨r cÖevwnZ nq|
AvaywbK B‡jKUªb ZË¡ †_‡K Avgiv Rvwb cÖ‡Z¨K avZe c`v‡_© wKQz gy³ B‡jKUªb _v‡K, hviv H c`v‡_©i g‡a¨
gy³fv‡e Ny‡i †eov‡Z cv‡i| hLb `ywU wfbœ wef‡ei cwievnK‡K mshy³ Kiv nq, ZLb wbgœ wefem¤úbœ cwievnK
†_‡K FYvZ¥K Avavbhy³ B‡jKUªb D”P wefem¤úbœ cwievn‡Ki w`‡K cÖevwnZ nq| hZÿY ch©šÍ cwievnKØ‡qi
g‡a¨ wefe cv_©K¨ eZ©gvb _v‡K FYvZ¥K Avav‡bi GB cÖevn
ZZÿY ch©šÍ P‡j| †Kv‡bvfv‡e hw` cwievnKØ‡qi ga¨eZ©x
wefe cv_©K¨ eRvq ivLv hvq ZLb GB cÖevn wbiew”Qbœfv‡e
Pj‡Z _v‡K| FYvZ¥K Avavb ev B‡jKUª‡bi GB cÖev‡ni Rb¨B
Zwor cÖevwnZ nq| g~jZ †Kv‡bv cwievn‡Ki †h‡Kv‡bv
cÖ¯Í‡”Q‡`i ga¨ w`‡q GKK mg‡q †h cwigvY Avavb cÖevwnZ
nq ZvB n‡jv Zwor cÖevn|

wPÎ 9.1 : we`y¨r eZ©bx
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Zwor cÖev‡ni GKK : Zwor cÖev‡ni GKK n‡jv A¨vw¤úqvi| G‡K mvaviYZ A Øviv cÖKvk Kiv nq|

Zwor wefe cv_©K¨

cÖwZ GKK Avavb‡K Zwor‡¶‡Îi GK we›`y †_‡K Ab¨ we›`y‡Z ¯’vbvšÍi Ki‡Z m¤úbœ Kv‡Ri cwigvY n‡jv H
we›`yi Zwor wefe cv_©K¨| `ywU we›`yi g‡a¨ wefe cv_©K¨ bv _vK‡j Zwor cÖevwnZ n‡e bv| d‡j †Kv‡bv Avavb
cÖevwnZ n‡e bv Ges †Kv‡bv KvRI m¤úbœ n‡e bv|

cvV 2 I 3 : Zwor cÖev‡ni cÖKvi‡f`

Zwor cÖevn `yB cÖKviÑ (K) Ach©ve„Ë cÖevn ev mgcÖevn ev GKgyLx cÖevn (L) ch©ve„Ë cÖevn ev cwieZ©x cÖevn|

(K) Ach©ve„Ë cÖevn ev GKgyLx cÖevn

hLb mg‡qi mv‡_ mvaviYZ Zwor cÖev‡ni w`‡Ki †Kv‡bv cwieZ©b N‡U bv, A_©vr †h Zwor cÖevn memgq GKB
w`‡K cÖevwnZ nq, †mB cÖevn‡K Ach©ve„Ë cÖevn e‡j|
Zwor †Kvl ev e¨vUvwi †_‡K Ach©ve„Ë cÖevn cvIqv hvq
(wPÎ 9.2)| Avevi wWwm †Rbv‡iU‡ii mvnv‡h¨I GB cÖKvi
Zwor cÖevn Drcbœ Kiv hvq| Av‡MKvi w`‡b Gi e¨envi
_vK‡jI eZ©gv‡b Gi e¨envi †bB ej‡jB P‡j|

(L) ch©ve„Ë cÖevn

hLb wbw`©ó mgq cici Zwor cÖev‡ni w`K cwiewZ©Z nq, †mB Zwor cÖevn‡K ch©ve„Ë cÖevn e‡j| eZ©gvb

we‡k¦i mKj †`‡ki Zwor cÖevnB ch©ve„Ë cÖevn| Gi KviY Zzjbvg~jKfv‡e GwU Drcbœ I mieivn Kiv mnR

Ges mvkªqx| ch©ve„Ë cÖev‡ni Drm †Rbv‡iUi ev Wvqbv‡gv|

†`‡ki wewfbœ we`y¨r Drcv`b †K‡›`ª †Rbv‡iU‡ii mvnv‡h¨ ch©ve„Ë cÖevn

Drcbœ Kiv nq| ch©ve„Ë cÖev‡ni w`K cwieZ©b †`k‡f‡` wewfbœ nq|

†hgb- evsjv‡`‡k ch©ve„Ë cÖevn cÖwZ †m‡K‡Û cÂvkevi Ges hy³iv‡óª

cÖwZ †m‡K‡Û lvUevi w`K cwieZ©b K‡i|

cvV 4 I 5 : †iva

we`y¨r cÖevn ˆZwi nq B‡jKUª‡bi cÖev‡ni Rb¨| †Kv‡bv cwievwni `yB cÖv‡šÍ wefe cv_©K¨ _vK‡j GB cÖevn ïiy
nq| G‡ÿ‡Î B‡jKUªb wbgœ wefe †_‡K D”P wef‡ei w`‡K cÖevwnZ nq| GB B‡jKUªb †mªvZ cwievnxi ga¨ w`‡q
Pjvi mgq cwievwni Af¨šÍi¯’ AYy-cigvYyi mv‡_ msN‡l© wjß nq| d‡j Gi MwZ evavcÖvß nq| d‡j we`y¨r
cÖevnI wewNœZ nq| cwievwni GB evav`v‡bi ag© n‡jv †iva| g~jZ cwievwni †h a‡g©i Rb¨ Gi ga¨ w`‡q we`y¨r
PjvPj evavMÖ¯Í nq ZvB n‡jv †iva|

wPÎ 9.2 : Ach©ve„Ë cÖevn
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wPÎ 9.3 : ch©ve„Ë cÖevn
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In‡gi m~Î
†Kv‡bv cwievn‡Ki ga¨ w`‡q Zwor cÖevwnZ n‡e wKbv Zv wbf©i Ki‡Q H cwievn‡Ki `yB cÖv‡šÍi wefe cv_©‡K¨i
Dci| GQvovI cwievn‡Ki AvK…wZ I Dcv`vb GgbwK cwievnKwUi ZvcgvÎvi DciI Gi Zwor cÖev‡ni gvÎv
wbf©i K‡i| ZvcgvÎv hw` w¯’i ivLv hvq Z‡e wbw`©ó cwievn‡Ki ga¨ w`‡q Zwor cÖevn ïaygvÎ Gi `yB cÖv‡šÍi
wefe cv_©‡K¨i Dci wbf©i K‡i| wbw`©ó ZvcgvÎvq †Kv‡bv cwievwni `yB cÖv‡šÍi wefe cv_©K¨ I Gi ga¨ w`‡q
cÖevwnZ Zwor cÖev‡ni AbycvZ †_‡K H ZvcgvÎvq H cwievwni †iva cwigvc Kiv nq| GQvov wbw`©ó ZvcgvÎvq
wbw`©ó AvK…wZi GKwU cwievwni ga¨ w`‡q ZworcÖevn Gi `yB cÖv‡šÍi mv‡_ wefe cv_©K¨ GKwU wbqg †g‡b P‡j|
GB wbqgwUi Rb¨ RR© mvBgb Ing (1783-1854) GKwU m~Î cÖYqb K‡ib, hv In‡gi m~Î bv‡g cwiwPZ|

In‡gi m~Î : ZvcgvÎv w¯’i _vK‡j †Kv‡bv wbw`©ó cwievn‡Ki ga¨ w`‡q cÖevwnZ Zwor cÖev‡ni gvb
cwievn‡Ki `yB cÖv‡šÍi wefe cv_©‡K¨i gv‡bi mgvbycvwZK|

In‡gi m~Î †_‡K GUv mn‡RB ejv hvq †h, cwievn‡K `yB cÖv‡šÍi wefe cv_©K¨ †ewk _vK‡j Zwor cÖev‡ni gvÎv
†ewk n‡e| Avevi GB wefe cv_©K¨ Kg _vK‡j Zwor cÖevn Kg n‡e (wPÎ 9.4 )|

†Kv‡bv cwievn‡Ki `yB cÖv‡šÍi wefe cv_©K¨ V, Gi †iva R Ges Zwor cÖevn I n‡j

Zwor cÖevn I =

myZivs †Kv‡bv wbw`©ó cwievn‡Ki ga¨ w`‡q cÖevwnZ we`y¨r cÖevn cwievn‡Ki wbR¯̂ †iv‡ai e¨¯ÍvbycvwZK|

†iv‡ai GKK

†iv‡ai Gm AvB GKK n‡jv Ing| †Kv‡bv cwievwni `yB cÖv‡šÍi wefe cv_©K¨ 1 †fvë Ges Gi ga¨ w`‡q cÖevwnZ
Zwor cÖevn 1 A¨vw¤cqvi n‡j, H cwievwni †iva n‡e 1 Ing|

cvV 6-8 : Zwor eZ©bx
gvby‡li Pjvi Rb¨ †hgb c‡_i cÖ‡qvRb, Zwor cÖev‡ni Rb¨I cÖ‡qvRb wbw`©ó c_| Zwor cÖevn Pjvi GB m¤ú~Y©
c_‡KB Zwor eZ©bx e‡j| hLb Zwor Dr‡mi `yB cÖvšÍ‡K GK ev GKvwaK †iva, Zwor hš¿ ev DcKi‡Yi mv‡_

V

R

wPÎ 9.4 : In‡gi m~‡Îi †jLwPÎ

wefe V (†fvë)

we`y¨r

cÖevn
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hy³ Kiv nq, ZLb GKwU Zwor eZ©bx ˆZwi nq| GKwU Pvwe ev myB‡Pi mvnv‡h¨ eZ©bx eÜ Kiv ev †Lvjv hvq|
eZ©bx eÜ _vK‡j Zwor cÖevwnZ n‡e, †Lvjv _vK‡j Zwor cÖevwnZ n‡e bv|

mvaviYZ eZ©bx‡Z Zworhš¿ I DcKiYmg~n `yÕfv‡e mshy³ Kiv nq| G¸‡jv n‡jv :

(K) †kªwYms‡hvM eZ©bx (L) mgvšÍivj ms‡hvM eZ©bx

(K) †kªwYms‡hvM eZ©bx

†Kv‡bv eZ©bx‡Z hw` †iva, Zworhš¿ ev DcKiYmg~n Ggbfv‡e mshy³ nq
†hb cÖ_gwUi GK cÖv‡šÍi mv‡_ wØZxqwUi Ab¨ cÖvšÍ, wØZxqwUi Aci cÖv‡šÍi
mv‡_ Z…ZxqwUi GK cÖvšÍ Ges Giƒ‡c me KqwU ch©vqµ‡g mvRv‡bv _v‡K,
Z‡e †mB ms‡hvM‡K Abyµg ev †kªwYms‡hvM e‡j|

wP‡Î †iva R1, R2 A¨vwgUvi A Ges Pvwe K-†K Abyµ‡g mshy³ Kiv n‡q‡Q| we`y¨r cÖevn cwigv‡ci Rb¨
A¨vwgUvi e¨eüZ nq Ges G‡K eZ©bx‡Z Ab¨vb¨ DcKi‡Yi mv‡_ Abyµ‡g hy³ Kiv nq| A¨vwgUv‡ii cÖvšÍØ‡q
+ Ges Ñ wPý _vK‡j + wPwýZ cÖvšÍ‡K Aek¨B †Kv‡li abvZ¥K cÖv‡šÍi mv‡_ hy³ Ki‡Z n‡e| G ms‡hv‡Mi
†ÿ‡Î eZ©bx mKj As‡k me©`v GKB cwigvY Zwor cÖevn nq| wKš‘ wewfbœ As‡k wefe cv_©K¨ wfbœ n‡Z cv‡i|

(L) mgvšÍivj eZ©bx

†Kv‡bv eZ©bx‡Z `yB ev Z‡ZvwaK †iva, Zwor DcKiY ev hš¿ hw` Ggbfv‡e mshy³ _v‡K †h me KqwUi GK cÖvšÍ
GKwU mvaviY we›`y‡Z Ges Aci cÖvšÍ¸‡jv Aci GKwU mvaviY we›`y‡Z mshy³ nq Z‡e †mB ms‡hvM‡K mgvšÍivj
ms‡hvM e‡j| mgvšÍivj ms‡hv‡M cÖ‡Z¨KwUi ga¨ w`‡q wfbœ wfbœ Zwor cÖevn P‡j wKšÍy cÖ‡Z¨KwUi `yB mvaviY
we›`yi wefe cv_©K¨ GKB _v‡K|

wP‡Î †iva R1 I R2 mgvšÍivjfv‡e Ges †iva R1 I †fvëwgUvi
Va mgvšÍivjfv‡e mshy³ Kiv n‡q‡Q| †Kv‡bv †iva‡Ki `yB cÖv‡šÍi
wefe cv_©K¨ cwigv‡ci Rb¨ †fvëwgUvi e¨eüZ nq Ges G Kvi‡Y
G‡K †iva‡Ki `yB cÖv‡šÍi mv‡_ mgvšÍiv‡j hy³ Ki‡Z nq|
†fvëwgUv‡i + cÖvšÍ‡KI Aek¨B †Kv‡li abvZ¥K cÖv‡šÍi mv‡_ hy³
Ki‡Z nq, Ab¨_vq hš¿wU bó n‡q †h‡Z cv‡i|

†Kv‡bv GKwU eZ©bx‡Z hw` evj¦ ms‡hvM Kiv nq Zvn‡j wK evj¦ `ywU GKBfv‡e R¡j‡e ?

wmwiR ms‡hv‡M GKB Zwor cÖevn `ywU ev‡j¦i ga¨ w`‡q cÖevwnZ nq| GKwU eví hZ D¾¡jfv‡e R¡j‡Zv `ywU evj¦
wmwiR ms‡hvR‡bi d‡j Zvi †P‡q Kg D¾¡jfv‡e R¡j‡e| Avevi †Kv‡bv GKwU evj¦ hw` bó n‡q hvq Z‡e
mg¯Í eZ©bxi ga¨ w`‡qB Zwor cÖevn eÜ n‡q hv‡e| d‡j Aci evj¦wUI R¡j‡e bv|

mgvšÍivj ms‡hv‡Mi cÖ‡Z¨KwU ev‡j¦i ga¨ w`‡q wfbœ wfbœ c‡_ Zwor cÖevwnZ nq| ZvB GKwU evj¦ bó n‡jI

Ab¨wU R¡j‡e| cÖwZwU evj¦B c„_K c„_Kfv‡e R¡vjv‡bv ev †bfv‡bv hv‡e| cÖwZwU ev‡j¦i cÖvšÍØ‡qi wefe cv_©K¨

wPÎ 9.5 : †kªwYms‡hvM eZ©bx

e¨vUvwi

evj¦ evj¦

myBP+
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Z

wPÎ 9.6 : mgvšÍivj eZ©bx
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GKB _vK‡e| A_©vr cÖwZwU evj¦B Zwor †Kv‡li c~Y© we`y¨r PvjK kw³ cv‡e| d‡j `ywU evj¦B D¾¡jfv‡e R¡j‡e|

evj¦ `ywU hw` GK GK K‡i Zwor †Kv‡li mv‡_ mshy³ Kiv n‡Zv ZLb hZ D¾¡jfv‡e R¡j‡Zv evj¦ `ywU

mgvšÍivjfv‡e mshy³ Ki‡jI GKB D¾¡jZv _vK‡e| M„‡n we`y¨Zvq‡bi Rb¨ mgvšÍivj eZ©bxB myweavRbK|

KvR : eo mv`v KvM‡R †kªwYms‡hvM I mgvšÍivj eZ©bxi wPÎ AsKb K‡i we`y¨r cÖevn wPwýZ Ki|

cvV 9 I 10 : A¨vwgUvi

A¨vwgUvi GKwU ˆe`y¨wZK hš¿| Gi mvnv‡h¨ eZ©bxi Zwor cÖevn mivmwi A¨vw¤úqvi GK‡K cwigvc Kiv hvq|

A¨vwgUvi‡K eZ©bxi mv‡_ †kÖwY ms‡hvM hy³ _v‡K| GB h‡š¿ GKwU PjKzÛjx RvZxq M¨vjfv‡bvwgUvi _v‡K|

M¨vjfv‡bvwgUvi n‡”Q †mB hš¿ hvi mvnv‡h¨ eZ©bx‡Z Zwor cÖev‡ni Aw¯ÍZ¡ I cwigvY wbY©q Kiv hvq|

M¨vjfv‡bvwgUvi m¤ú‡K© †Zvgiv c‡i we¯ÍvwiZ Rvb‡e|

GB M¨vjfv‡bvwgUv‡ii KzÛjxi we‡¶c wbY©‡qi Rb¨ GKwU m~PK ev KuvUv

jvMv‡bv _v‡K| m~PKwU A¨vw¤úqvi, wgwjA¨vw¤úqvi ev gvB‡µvA¨vw¤úqvi GK‡K

`vMKvUv GKwU †¯‹‡ji Dci Nyi‡Z cv‡i| we`y¨r †Kv‡li g‡Zv A¨vwgUv‡iI

`ywU ms‡hvM cªvšÍ _v‡K, GKwU abvZ¥K I GKwU FYvZ¥K cÖvšÍ| mvaviYZ

abvZ¥K cÖvšÍ jvj Ges FYvZ¥K cÖvšÍ Kv‡jv i‡Oi|

†fvëwgUvi

†h h‡š¿i mvnv‡h¨ eZ©bxi †h †Kv‡bv `yB we›`yi ga¨Kvi wefe cv_©K¨ mivmwi †fvë GK‡K cwigvc Kiv hvq Zv‡K

†fvëwgUvi e‡j| eZ©bxi †h `yB we›`yi wefe cv_©K¨ cwigvc Ki‡Z n‡e †fvëwgUvi‡K †mB `yB we›`yi mv‡_

mgvšÍiv‡j mshy³ Ki‡Z nq|

GB h‡š¿ GKwU PjKzÛjx RvZxq M¨vjfv‡bvwgUvi _v‡K| Gi

we‡ÿc wbY©‡qi Rb¨ GKwU m~PK ev KuvUv jvMv‡bv _v‡K| m~PKwU

†fvë GK‡K `vMvw¼Z GKwU †¯‹‡ji Dci Nyi‡Z cv‡i| eZ©bxi

†h `yB we›`yi wefe cv_©K¨ cwigvc Ki‡Z nq †fvëwgUviwU‡K

†mB `yB we›`yi mv‡_ mgvšÍiv‡j mshy³ Ki‡Z nq| Zwor †Kvl ev

A¨vwgUv‡ii g‡Zv †fvëwgUv‡iI `ywU ms‡hvM cªvšÍ _v‡K, GKwU

abvZ¥K I GKwU FYvZ¥K cÖvšÍ| mvaviYZ abvZ¥K cÖvšÍ jvj

Ges FYvZ¥K cÖvšÍ Kv‡jv i‡Oi|

cvV 11 : wdDR
Avgiv ˆ`bw›`b Rxe‡b †hme Zwor hš¿cvwZ e¨envi Kwi †m¸‡jvi ga¨ w`‡q GKwU wbw`©ó gvÎvi †P‡q †ewk
Zwor cÖevwnZ n‡j Zv bó n‡q hvq| evwoi Zwor eZ©bx‡Z †Kv‡bv Kvi‡Y AwZwi³ Zwor cÖevwnZ n‡j A‡bK

wPÎ 9.7 : A¨vwgUvi

wPÎ 9.8 : †fvëwgUvi
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mgq Zvi †_‡K evwo‡Z Av¸b ch©šÍ †j‡M †h‡Z cv‡i| G ai‡bi ˆe`y¨wZK `yN©Ubv Govevi Rb¨ eZ©bx‡Z GK
ai‡bi we‡kl e¨e¯’v †bIqv nq| GB we‡kl e¨e¯’v n‡jv wdDR Zvi e¨envi Kiv| wdDR mvaviYZ wUb I
mxmvi GKwU msKi avZzi ˆZwi †QvU miy Zvi| GwU GKwU wPbvgvwUi KvVv‡gvi Dci w`‡q AvUKv‡bv _v‡K|
ZviwU miy Ges Mjbv¼ Kg| Gi ga¨ w`‡q GKwU wbw`©ó gvÎvi AwZwi³ Zwor cÖevwnZ n‡j GwU AZ¨šÍ
DËß n‡q M‡j hvq| d‡j Zwor eZ©bx wew”Qbœ n‡q hvq| Gfv‡e Zwor cÖevn eÜ K‡i w`‡q wdDR
hš¿cvwZ‡K iÿv K‡i| eZ©bx‡Z wdDR wmwiR ms‡hvM Ki‡Z nq|

wdDR Zv‡ii gvb wewfbœ n‡q _v‡K| mvaviYZ Avgiv 5 A¨vw¤úqvi,
15 A¨vw¤úqvi, 30 A¨vw¤úqvi Ges 60 A¨vw¤úqvi wdDR Zvi
e¨envi K‡i _vwK| 10 A¨vw¤úqvi wdDR gv‡b Gi ga¨ w`‡q 10
A¨vw¤úqv‡ii †ewk we`y¨r cÖevwnZ n‡j GwU M‡j hv‡e| wewfbœ
hš¿cvwZi Rb¨ wewfbœ gv‡bi wdDR e¨envi Ki‡Z nq| evwZ, cvLv,
wUwf BZ¨vw`i Rb¨ 5 A¨vw¤úqvi wdDR Ges B‡jKwUªK †KUwj ev
Bw¯¿i Rb¨ 15 A¨vw¤úqvi wdDR e¨envi Ki‡Z nq| evwoi †gBb
wdDR 30 ev 60 A¨vw¤úqv‡ii n‡q _v‡K|

e¨vcviUv Avi GKUy †evSvi †Póv Ki| †Uwjwfkb 5 A¨vw¤úqv‡ii †ewk we`y¨r cÖev‡ni Rb¨ cy‡o hvq| GLb

hw` †Uwjwfk‡bi mv‡_ 30 A¨vw¤úqv‡ii wdDR jvMvI Zvn‡j Kx n‡e? G wdDR †Kv‡bv Kv‡R Avm‡e bv|

B‡jKwUªK †KUwji mv‡_ 5 A¨vw¤úqvi wdDR jvMv‡j Kx n‡e? myBP Ab Ki‡jB wdDRwU M‡j hv‡e| KviY

B‡jKwUªK †KUwj‡Z 5 A¨vw¤úqv‡ii †ewk we`y¨r cÖ‡qvRb nq| †hLv‡b hv cÖ‡qvRb †mLv‡b †Zgb gv‡bi wdDR

e¨envi Ki‡Z n‡e| cÖ‡qvR‡bi Zzjbvq †ewk gv‡bi wdDR e¨envi Ki‡j †Kv‡bv KvR w`‡e bv, A_©vr

ˆe`y¨wZK `yN©Ubv Gov‡bv hv‡e bv| Avevi Kg gv‡bi wdDR e¨envi Ki‡j evievi wdDR Zvi cy‡o †h‡q

Amyweavi m„wó Ki‡e| †KD †KD Avevi evwo‡Z wdDR cy‡o †M‡j Zvi jvMvevi mgq `yB wZbwU Zvi GKÎ

K‡i jvMvb| G iKg KLbI Kiv DwPZ bq| KviY, G‡Z wdD‡Ri gvb †e‡o hvq| `yBwU 10 A¨vw¤úqv‡ii

wdDR Zvi GKÎ Ki‡j 20 A¨vw¤úqvi wdDR n‡q hv‡e|

cvV 12 : we`y¨‡Zi Kvh©Ki e¨envi I AcPq †iv‡a m‡PZbZv
Avgv‡`i †`‡k w`b w`b we`y¨‡Zi Pvwn`v †e‡o Pj‡QB| Pvwn`vi mv‡_ bvbvwea cwiKíbv MÖnY K‡iI Pvwn`v Abyhvqx
we`y¨r †`Iqv m¤¢e n‡”Q bv| Zvi g‡a¨ evowZ †hvM n‡”Q Rjevqyi cwieZ©b| hvi cÖfve co‡Q we`y¨‡Zi Pvwn`vi
Dci| evo‡Q Awdm, evmv, kwcs Kg‡c-·| kxZvZc wbqwš¿Z eo eo wewìs Kivi mv‡_ evo‡Q wjd‡Ui Pvwn`v|
Pvwn`v evo‡Q wbg©vY Kv‡R we`y¨‡Zi e¨envi Kivi cÖeYZv| GB mgm¨v †_‡K †ei n‡q Avmvi Rb¨ miKv‡ii
cvkvcvwk e¨w³ ch©v‡q bvbvwea D‡`¨vM †bIqv m¤¢e| we`y¨‡Zi Kvh©Ki e¨envi K‡i Gi AcPq †iv‡a mKj‡K
mgfv‡e GwM‡q Avm‡Z n‡e| we`y¨‡Zi Kvh©Ki e¨envi I AcPq †iv‡a Avgiv wb‡Pi KvR¸‡jv Ki‡Z cvwi|

❏ evmvq ev Awd‡m cÖ‡qvRb e¨ZxZ jvBU, d¨vb ev Gqvi-Kzjvi eÜ ivLvi e¨vcv‡i m‡PZb _vKv|

❏ mvaviY ev‡j¦i cwie‡Z© †d¬v‡iv‡mÝ ev GbvwR© †mwfs evj¦ e¨envi Ki‡Z n‡e, G‡Z we`y¨r mvkªq nq|

wPÎ 9.9 : wdDR
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❏ ivbœvi Kv‡R we`y¨‡Zi e¨envi cwinvi Ki‡Z n‡e| †cÖmvi KzKv‡i ivbœv Ki‡j 25% we`y¨r mvkªq nq|

❏ AcÖ‡qvR‡b GqviKzjv‡ii e¨envi bv Kiv wbwðZ Ki‡Z n‡e|

❏ wd«R †Kbvi mgq cÖ‡qvRbxq mvB‡Ri †Kbv DwPZ| cÖ‡qvR‡bi †P‡q eo mvB‡Ri wd«‡R evowZ we`y¨r jv‡M|

❏ eo eo d¨v±wiMy‡jv‡Z wb‡R‡`i †Rbv‡iU‡ii gva¨‡g we`y¨r Drcv`b wbwðZ Kiv|

❏ †mvjvi we`y¨r e¨env‡i ¯^-D‡`¨vMx nIqv|

bZzb kã

Zwor wefe, Zwor cÖevn, †iva, In‡gi m~Î, GKgyLx cÖevn, ch©ve„Ë cÖevn, Zwor eZ©bx, A¨vwgUvi, †fvëwgUvi,
wdDR|

GB Aa¨vq cvV †k‡l hv wkLjvgÑ

- `ywU wfbœ wef‡ei cwievnK‡K mshy³ Ki‡j G‡`i †h ˆe`y¨wZK Ae¯’v G‡`i g‡a¨ PvR© Av`vb cÖ`v‡bi w`K
wbY©q K‡i ZvB n‡jv ˆe`y¨wZK wefe|

- hZ¶Y ch©šÍ `ywU cwievn‡Ki g‡a¨ wefe cv_©K¨ eZ©gvb _v‡K Zwor cÖevn ZZÿY ch©šÍ P‡j|

- †Kv‡bvfv‡e hw` cwievnKØ‡qi ga¨eZ©x wefe cv_©K¨ eRvq ivLv hvq ZLb Zwor cÖevn wbiew”Qbœfv‡e Pj‡Z
_v‡K|

- cwievwni †h a‡g©i Rb¨ Gi ga¨ w`‡q Zwor PjvPj evavMÖ Z̄ nq ZvB n‡jv †iva|

- ZvcgvÎv w¯’i _vK‡j †Kv‡bv wbw`©ó cwievn‡Ki ga¨ w`‡q cÖevwnZ Zwor cÖev‡ni gvb cwievn‡Ki `yB
cÖv‡šÍi wefe cv_©‡K¨i gv‡bi mgvbycvwZK|

- hLb Zwor cÖevn memgq GKB w`‡K cÖevwnZ nq, †mB cÖevn‡K Ach©ve„Ë cÖevn e‡j|
- hLb wbw`©ó mgq ci ci Zwor cÖev‡ni w`K cwiewZ©Z nq, †mB Zwor cÖevn‡K ch©ve„Ë cÖevn e‡j|
- eZ©bx‡Z Zworhš¿ I DcKiYmg~n `yÕfv‡e mshy³ Kiv nq| G¸‡jv n‡jv †kªwYms‡hvM eZ©bx I

mgvšÍivj ms‡hvM eZ©bx|
- A¨vwgUv‡ii mvnv‡h¨ eZ©bxi Zwor cÖevn mivmwi A¨vw¤úqvi GK‡K cwigvc Kiv hvq|
- †h h‡š¿i mvnv‡h¨ eZ©bxi †h‡Kv‡bv `yB we›`yi ga¨Kvi wefe cv_©K¨ mivmwi †fvë GK‡K cwigvc
Kiv hvq ZvB †fvëwgUvi|

- wdDR ˆe`y¨wZK `yN©Ubv Govevi Rb¨ eZ©bx‡Z GK ai‡bi we‡kl e¨e¯’v|
- we`y¨‡Zi Kvh©Ki e¨envi K‡i Gi AcPq †iv‡a mKj‡K mgfv‡e GwM‡q Avm‡Z n‡e|



Abykxjbx
k~b¨¯’vb c~iY Ki
1| `ywU cwievnxi g‡a¨ ------------ _vK‡j Zwor ------------ nq|

2| cwievn‡Ki `yB cÖv‡šÍi ------------ Kg _vK‡j ------------ gvÎv Kg nq|

3| B‡jKUªwbK †KUwji mv‡_ 5 ------------ wdDR jvMv‡j GwU ------------ hv‡e|

msw¶ß DËi cÖkœ
1| In‡gi m~‡Îi� e¨vL¨v `vI|

2| †Kv‡bv cwievn‡Ki †iv‡ai mv‡_ Gi ga¨ w`‡q cÖevwnZ we`y¨r cÖev‡ni m¤úK© †Kgb ?

eûwbe©vPwb cÖkœ

1. we`y¨r cÖev‡ni GKK Kx?

K. Kzj¤^ L. A¨vw¤úqvi

M. †fvë N. IÕg

2. ch©ve„Ë cÖev‡ni Drm †KvbwU?

K. e¨vUvwi L. wWwm †Rbv‡iUi

M. †Rbv‡iUi N. we`y¨r‡Kvl

wb‡Pi Aby‡”Q`wU c‡o 3 I 4 b¤̂i cÖ‡kœi DËi `vI

wgbvi covi N‡i 2wU evj¦ I 1wU d¨v‡bi ms‡hvM †`Iqv Av‡Q| Ab¨w`‡K Zv‡`i Lvevi N‡i 2wU wUDejvBU, 1wU
d¨vb I 1wU B‡jKwUªK †KUwji ms‡hvM †`Iqv Av‡Q|

3. wgbvi covi N‡i KZ A¨vw¤úqv‡ii wdDR e¨envi Ki‡Z n‡e?

K. 5 L. 10

M. 15 N. 30

4. wgbv‡`i Lvevi N‡i 5 A¨vw¤úqv‡ii wdDR e¨envi Ki‡j-

i. we`y¨r LiP Kg n‡e

ii. cÖvqB ˆe`y¨wZK `yN©Ubv NU‡e

iii. myBP Ab Kiv gvÎ M‡j hv‡e

wb‡Pi †KvbwU mwVK?

K. i I ii L. i I iii

M. ii I iii N. i, ii I iii

eZ©bx I Pjwe`y¨r 87
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m„Rbkxj cÖkœ
1. nK mv‡ne Zvi AwdmK‡ÿ 60 Iqv‡Ui `ywU evj¦ wmwi‡R mshy³ Ki‡jb| wKšÍy 1wU d¨vb I 1wU †Uwjwfkb
c¨vivjv‡j mshy³ K‡ib|

K. we`y¨r cÖevn Kx?

L. 5 A¨vw¤úqvi wdDR ej‡Z Kx eySvq?

M. nK mv‡n‡ei e¨eüZ ˆe`y¨wZK miÄvg¸‡jvi mvnv‡h¨ GKwU c¨vivjvj eZ©bx AuvK|

N. eZ©bx `ywUi g‡a¨ †KvbwU †ewk myweavRbK Zzjbvg~jK Av‡jvPbv K‡i gZvgZ `vI|

2. Kvwd mv‡n‡ei evmvi ˆe`y¨wZK eZ©bx‡Z B`vbxs cÖvqB †QvULv‡Uv mgm¨v †`Lv w`‡”Q| †hgb- myBP Ab Kivi
mgq kK jvMv, evj¦ wdDR n‡q hvIqv BZ¨vw`| GgZve¯_vq B‡jKwUªwkqvb WvKv n‡j wZwb `ywU h‡š¿i
mvnv‡h¨ we`y¨rcÖevn I †fv‡ëR cixÿv K‡i wKQz ÎywU jÿ Ki‡jb| wZwb we`y¨‡Zi Kvh©Ki e¨env‡i
cwiev‡ii m`m¨‡`i AviI m‡PZb nIqvi civgk© w`‡jb|

K. †iva Kx?

L. 10 wK‡jvIg ej‡Z Kx eySvq?

M. hš¿ `ywUi ms‡hvM cÖwµqv wP‡Îi mvnv‡h¨ †`LvI|

N. we`y¨‡Zi Kvh©Ki e¨env‡i Kvwd mv‡n‡ei cwievi m‡PZb n‡j e¨w³MZ I RvZxq Rxe‡b Gi Kxiƒc
cÖfve co‡e? we‡kølY Ki|



`kg Aa¨vq

A¤-, ¶viK I jeY

†jeyi im, wf‡bMvi, Pzb, G›UvwmW Jla, Lvevi jeY G¸‡jv Avgv‡`i AwZ cÖ‡qvRbxq `ªe¨mvgMÖx| G‡`i g‡a¨
†Kv‡bvwU A¤-ev GwmW, †Kv‡bvwU ÿviK Avevi nq‡Zv jeY| G‡`i ivmvqwbK ag©I wfbœ wfbœ| ag© Abyhvqx G‡`i
G‡KKwU GK GK Kv‡R e¨eüZ n‡q _v‡K|

GB Aa¨vq cvV †k‡l AvgivÑ

� • A¤-I ¶vi‡Ki ˆewkó¨ e¨vL¨v Ki‡Z cvie|

� • ¶v‡ii ˆewkó¨ e¨vL¨v Ki‡Z cvie|

� • je‡Yi ˆewkó¨ e¨vL¨v Ki‡Z cvie|

� • wbi‡cÿ c`v_© e¨vL¨v Ki‡Z cvie|

� • cix¶Y Kvh©µ‡g hš¿cvwZ e¨envi mwVKfv‡e Ki‡Z cvie|

� • Avgv‡`i Rxe‡b A¤-, ¶vi I je‡Yi Ae`vb Dcjwä Kie|

� • cix¶Y Kvh©µg PjvKvjxb cÖ‡qvRbxq wbivcËv e¨e¯’v MÖn‡Y `jxq m`m¨‡`i m‡PZb Ki‡Z cvie|
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cvV 1-4 : A¤-, ¶viK I wb‡`©kK

KvR : A¤-Kx Zv Rvbv|

cÖ‡qvRbxq DcKiY : †jeyi im, wjUgvm †ccvi, weKvi, wPgUv|

c×wZ : †UówUD‡e 2-3 wgwjwjUvi †jeyi im bvI| cÖ_‡g wPgUv w`‡q jvj wjUgvm KvMR weKv‡i †bIqv
†jeyi i‡m WzevI| KvM‡Ri is wK cwieZ©b n‡jv ? bv, n‡jv bv| Gevi bxj wjUgvm KvMR †jeyi i‡m
WzevI| GLb wK wjUgvm KvM‡Ri is cwieZ©b n‡jv ? nu¨v, wjUgvm KvM‡Ri is bxj †_‡K jvj n‡q †Mj|

†Zvgiv wK Rvb Gi KviY Kx?

wjUgvm KvMR ˆZwi Kiv nq mvaviY KvM‡R wj‡Pb (Lichens) bvgK GK ai‡bi MvQ †_‡K cÖvß i‡Oi

mvnv‡h¨| Gfv‡e cÖvß wjUgvm KvMR †`L‡Z i³e‡Y©i nq| GB i³e‡Y©i wjUgvm KvMR‡K cUvwkqvg Kve©‡bU

(K2CO3) I A¨v‡gvwbqv (NH3) w`‡q MuvRb (Fermentation) Ki‡j Zv bxjeY© aviY K‡i| Ab¨w`‡K

bxje‡Y©i wjUgvm KvM‡R mvjwdDwiK GwmW (H2SO4) ev nvB‡Wªv‡K¬vwiK GwmW †hvM Ki‡j Zv jvj e‡Y©i

wjUgvm KvM‡R cwiYZ nq|

Ab¨w`‡K †jeyi i‡m _v‡K mvBwUªK GwmW|

G‡Z hLb jvj wjUgvm Wyev‡bv nq, ZLb

†Kv‡bv ivmvqwbK wewµqv nq bv, d‡j

wjUgvm KvM‡Ri i‡Oi †Kv‡bvB cwieZ©b nq

bv| cÿvšÍ‡i bxj wjUgvm KvMR Wzev‡j,

G‡Z _vKv A¨v‡gvwbqvi mv‡_ †jeyi mvBwUªK

Gwm‡Wi g‡a¨ ivmvqwbK wewµqv N‡U, d‡j

wjUgvm KvM‡Ri is cwiewZ©Z n‡q hvq|

Zvn‡j GK_v ejv hvq †h, Gwm‡Wi GKwU ag© n‡jv Giv bxj wjUgvm‡K jvj K‡i|

†Zvgiv wK Rvb †jeyi i‡mi g‡Zv AvgjwK, KigPv, Kvgiv½v, evZvwe †jey, AvOzi BZ¨vw` UK jv‡M †Kb?

KviY n‡jv GB dj¸‡jv‡Z bvbv iKg GwmW _v‡K| A_©vr GUv ejv hvq †h, GwmWmg~n UK¯^v`hy³ nq|

KvR : †jeyi i‡mi e`‡j
†Zvgiv wb‡R‡`i g‡a¨ `j

K‡i wf‡bMvi, Kvgiv½v,

Kgjvi im BZ¨vw` wb‡q

jvj I bxj wjUgvm KvMR

w`‡q cixÿv K‡i is
cwieZ©b ch©‡eÿY Ki |
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wb‡Pi †Uwe‡j †ekwKQz dj I G‡Z Dcw¯’Z Gwm‡Wi bvg †`Iqv n‡jv|

d‡ji bvg Dcw¯’Z GwmW

AvOzi, Kgjv, †jey mvBwUªK GwmW

†ZuZzj UviUvwiK GwmW

U‡g‡Uv A·vwjK GwmW

Pv U¨vwbK GwmW

wf‡bMvi GwmwUK GwmW

AvgjwK GmKiweK GwmW

Av‡cj, Avbvim g¨vwjK GwmW

KvR : ¶vi‡Ki m¤ú‡K© Rvbv

cÖ‡qvRbxq DcKiY : Pzb, weKvi, cvwb, jvj I bxj wjUgvm KvMR, nvZ‡gvRv, bvovwb, PvgP, Wªcvi, wPgUv|

c×wZ : nvZ‡gvRv c‡i PvgP w`‡q 5-10 MÖvg Pzb weKv‡i bvI| Gevi Wªcvi w`‡q Av‡¯Í Av‡¯Í 100
wgwjwjUvi cvwb †hvM Ki| bvovwb w`‡q fv‡jvfv‡e bvov `vI| Gici 10 wgwbU wgkªYwU‡K †i‡L `vI|
mZK©Zvi mv‡_ wgkª‡Yi DcwifvM †_‡K cwi®‹vi ª̀eY Avjv`v K‡i bvI| GB cwi®‹vi ª̀eYwUB n‡jv Pz‡bi
cvwb| GLb Pz‡bi cvwb‡Z wPgUv w`‡q jvj I bxj wjUgvm KvMR WzevI| wjUgvm KvM‡Ri is wK cwieZ©b
n‡jv ?

nu¨v, jvj wjUgvm KvM‡Ri is cwiewZ©Z n‡q bxj n‡q †Mj Avi bxj wjUgv‡mi is cwieZ©b n‡jv bv| bxj

wjUgvm KvM‡R A¨v‡gvwbqv _v‡K Avi A¨v‡gvwbqv I Pz‡bi cvwb‡Z _vKv K¨vjwmqvg nvBWª·vBW [Ca(OH)2]
GKB ag©wewkó nIqvq G‡K Ac‡ii mv‡_ †Kv‡bv wewµqv K‡i bv| d‡j wjUgvm KvM‡Ri i‡Oi †Kv‡bv cwieZ©b

nq bv| cÿvšÍ‡i jvj wjUgvm KvM‡R _v‡K GwmW hv wecixZag©x Ca(OH)2 Gi mv‡_ wewµqv K‡i, d‡j
wjUgvm KvM‡Ri is cwiewZ©Z nq|

Pz‡bi cvwb‡Z _vKv Ca(OH)2 Gi g‡Zv †h mKj ivmvqwbK c`v_© jvj wjUgvm KvMR‡K bxj K‡i Zv‡`i‡K
Avgiv ÿviK ewj| †mvwWqvg nvBWª·vBW (NaOH) GKwU ÿviK hv mvevb ˆZwii GKwU g~j Dcv`vb| GwU
KvMR I †iqb wk‡íI e¨eüZ nq|

wb‡`©kK : †Zvgiv Dc‡i †h wjUgvm KvMR e¨envi Ki‡j Zv wb‡Ri is cwieZ©‡bi gva¨‡g †Kv‡bv GKwU c`v_©
A¤-bv ¶viK Zv wb‡`©k Kij| wjUgvm KvMR Gi g‡Zv †hme c`v_© wb‡R‡`i is cwieZ©‡bi gva¨‡g †Kv‡bv
GKwU e¯‘ A¤-bv ¶vi ev †Kv‡bvwUB bq Zv wb‡`©k K‡i Zv‡`i‡K wb‡`©kK e‡j| wjUgvm KvM‡Ri g‡Zv
wg_vBj A‡iÄ, †d‡bvjd_¨vwjb, wg_vBj †iW G¸‡jv bvbv iK‡gi wb‡`©kK hviv GKwU ARvbv c`v_© GwmW,
¶vi bv wbi‡c¶ Zv eyS‡Z mvnvh¨ K‡i|
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†Zvgiv wK Rvb GwmW I ¶vi‡Ki g~j cv_©K¨ Kx?

GwU eySvi Rb¨ cÖ_‡g Avgiv K‡qKwU Gwm‡Wi ms‡KZ j¶ Kwi|

wf‡bMvi ev GwmwUK GwmW (CH3COOH), A·vwjK GwmW (HOOC-COOH), nvB‡Wªv‡K¬vwiK GwmW (HCl),
mvjwdDwiK GwmW (H2SO4) |

GB me¸‡jv Gwm‡Wi wgj †Kv_vq?

G‡`i me¸‡jv‡ZB GK ev GKvwaK H Av‡Q Ges Giv mevB cvwb‡Z nvB‡Wªv‡Rb Avqb (H+) ˆZwi K‡i| Zvn‡j
ejv hvq †h, GwmW n‡jv H mKj ivmvqwbK c`v_© hv‡`i g‡a¨ GK ev GKvwaK H nvB‡Wªv‡Rb cigvYy _v‡K Ges
hviv cvwb‡Z H+ Drcbœ K‡i|

HCl H+ + Cl-

H2SO4 H+ + HSO4
-

HSO4 H+ + SO4
2-

CH3COOH CH3 COO - + H+

HOOC-COOH -OOC - COO- + 2H+

wg‡_b (CH4) wK GwmW?

bv, GwmW bq| KviY hw`I wg‡_‡b 4wU H cigvYy Av‡Q, wKšÍy wg‡_b cvwb‡Z H+ ˆZwi K‡i bv|

Gevi K‡qKwU ¶vi‡Ki w`‡K j¶ Kwi| †mvwWqvg nvB‡Wªv·vBW (NaOH), cUvwkqvg nvB‡Wªv·vBW (KOH),
A¨v‡gvwbqvg nvB‡Wªv·vBW (NH4OH), K¨vjwmqvg nvB‡Wªv·vBW [Ca(OH)2]|

ej †Zv me¸‡jvi g‡a¨ wgj †Kv_vq? G‡`i me¸‡jv‡ZB OH Av‡Q|

A_©vr ¶viK n‡jv †mB mKj ivmvqwbK e¯‘ hv‡`i g‡a¨ Aw·‡Rb I nvB‡Wªv‡Rb cigvYy _v‡K Ges hviv cvwb‡Z
nvBWªw·j Avqb (OH-) nvB‡Wªv·vBW ˆZwi K‡i|

NaOH Na+ + OH-

KOH K+ + OH-

NH4OH NH4
+ + OH-

Ca(OH)2 Ca2
+ + 2OH-

Z‡e wKQz wKQz ivmvqwbK c`v_©, †hgb- K¨vjwmqvg A·vBW ev Pzb, A¨v‡gvwbqv (NH3), hv‡`i g‡a¨ Aw·‡Rb I
nvB‡Wªv‡Rb `yÕai‡bi cigvYy †bB, wKšÍy Giv cvwb‡Z OH- ˆZwi K‡i, G‡`i‡KI ¶viK ejv nq|

H2O

H2O

H2O

H2O

H2O

H2O

H2O

H2O

H2O
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CaO + H2O Ca (OH)2

NH3 + H2O NH4OH

¶vi (Alkali) : †Zvgiv Gi Av‡M †R‡bQ †h, ¶viK n‡jv g~jZ avZe A·vBW ev nvB‡Wªv·vBW| wKQz wKQz
¶viK Av‡Q hviv cvwb‡Z `ªexf~Z nq Avi wKQz Av‡Q hviv `ªexf~Z nq bv| †h mg¯Í ¶viK cvwb‡Z `ªexZ~Z nq
Zv‡`i‡K e‡j ¶vi| Zvn‡j ¶vi n‡jv we‡kl ai‡bi ¶viK| NaOH, KOH, Ca(OH)2, NH4OH Giv
mevB ¶vi| G‡`i‡K wKšÍy ¶viKI ejv hvq| c¶všÍ‡i A¨vjywgwbqvg nvB‡Wªv·vBW [Al(OH)2] wKšÍy cvwb‡Z
`ªexf~Z nq bv| ZvB GwU GKwU ¶viK n‡jI ¶vi bq| AZGe GK_v ejv hvq †h, mKj ¶vi ¶viK n‡jI
mKj ¶viK wKš‘ ¶vi bq| Avevi CuO GKwU ¶viK wKšÍy ¶vi bq|

†Zvgiv mevB Rvb †h mvevb ¯úk© Ki‡j wcw”Qj g‡b nq| Gi KviY n‡jv mvev‡b ¶viK _v‡K| Zvn‡j ejv hvq †h,
¶vi I ¶vi‡Ki GKwU ˆewkó¨ n‡jv Giv wcw”Qj nq| Avevi †`Lv †M‡Q †h ¶vi I ¶viKmg~n mvaviYZ wZZv
¯^v`hy³ nq| D‡j-L¨ †h, KLbB cix¶vMv‡i ¶vi‡Ki ¯̂v` cix¶v Kiv hv‡e bv|

cvV 5 I 6 : GwmW I ¶vi‡Ki e¨envi
†Zvgiv wK Rvb Avgv‡`i eûj e¨eüZ we-wPs cvDWvi Kxfv‡e ˆZwi nq?

GwU ˆZwi nq ïK‡bv K¨vjwmqvg nvB‡Wªv·vBW I †K¬vwib M¨v‡mi (C12) wewµqv NwU‡q| Avevi K¨vjwmqvg
nvB‡Wªv·vB‡Wi cvZjv `ªeY hv Pz‡bi cvwb ev jvBg IqvUvi (Lime water) bv‡g cwiwPZ †mwU Avgv‡`i Nievwo
†nvqvBU Iqvk Ki‡Z e¨envi Kiv nq| Ab¨w`‡K cvwb I K¨vjwmqvg nvB‡Wªv·vB‡Wi ˆZwi †có hv wgé Ad
jvBg (Milk of Lime) bv‡g AwaK cwiwPZ, Zv †cvKvgvKo `g‡b e¨eüZ nq|

†Zvgiv wK Rvb Avgv‡`i cvK¯’jx‡Z GwmwWwU n‡j †h G›UvwmW Jla LvB Zv Avm‡j Kx?

G›UvwmW Jla n‡jv g~jZ g¨vM‡bwmqvg nvB‡Wªv·vBW [Mg(OH)2] hv mvm‡cbkvb I U¨ve‡jU `yfv‡eB cvIqv
hvq| nvB‡Wªvw·j (OH)2 Gi mvm‡cbkvb wgé Ad g¨vM‡bwmqv (Milk of Magnesia) bv‡gB AwaK cwiwPZ|
KLbI KLbI G›Uvwm‡W A¨vjywgwbqvg nvB‡Wªv·vBWI [Al (OH)3] _v‡K|

djg~j ev mewR‡Z †h mKj GwmW _v‡K G‡`i‡K ˆRe GwmW e‡j| G‡`i‡K LvIqv hvq Ges †Kv‡bv †KvbwU
gvbe †`‡ni Rb¨ AZ¨vek¨Kxq| †hgb- GmKiweK GwmW hv Avgiv wfUvwgb wm e‡j Rvwb| Gi Afv‡e
gvbe‡`‡n ¯‹vwf© (Scurvy) †ivM nq| Ab¨w`‡K wKQz wKQz GwmW Av‡Q †hgb- nvB‡Wªv‡K¬vwiK GwmW (HCl),
mvjwdDwiK GwmW (H2SO4), dmdwiK GwmW (H3PO4), bvBwUªK GwmW (HNO3), cvi‡KvwiK GwmW
(HClO4) BZ¨vw` †h¸‡jv cÖK…wZ‡Z cÖvß bvbviKg LwbR c`v_© †_‡K ˆZwi Kiv nq, G‡`i‡K LwbR GwmW
(Mineral Acids) e‡j| G¸‡jv LvIqvi Dc‡hvMx bq| eis ejv hvq Giv gvbe‡`‡ni Rb¨ ¶wZKi| LwbR
GwmW Z¡‡K jvM‡j Z¡‡Ki gvivZ¥K ¶wZ nq|

†Zvgiv wK Rvb Avgv‡`i mgv‡Ri wKQz Lvivc Pwi‡Îi †jvK †h GwmW Qz‡o gvby‡li kixi Sj‡m †`q †m¸‡jv
†Kvb ai‡bi GwmW? G¸‡jv n‡jv LwbR GwmW, we‡kl K‡i H2SO4|
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†Zvgiv wK Rvb GwmW †Qvovi kvw¯Í Kx?

GwmW †Qvovi kvw¯Í LyeB K‡Vvi, GgbwK g„Zy¨`ÊI n‡Z cv‡i|

`yó Pwi‡Îi †jv‡Kiv GwmW Qz‡o GKw`‡K †hgb gvivZ¥K Aciva Ki‡Q Ab¨w`‡K wkí KviLvbvq AwZ cÖ‡qvRbxq
GwmW AcPq Ki‡Q| Gi weiy‡× Aek¨B Avgv‡`i †mv”Pvi n‡Z n‡e Ges gvbyl‡K m‡PZb Ki‡Z n‡e| †m‡¶‡Î
Avgiv †cvóvi, wjd‡jU G¸‡jv ˆZwi K‡i gvby‡li g‡a¨ wewj Ki‡Z cvwi| G‡Z GKw`‡K †hgb Avgv‡`i
g~j¨evb m¤ú` LwbR GwmWmg~‡ni AcPq †iva Kiv hv‡e Ab¨w`‡K GwmW †Qvovi g‡Zv gvivZ¥K kvw¯Í‡hvM¨
Aciva †_‡K Avgv‡`i mgvRI iÿv cv‡e|

Avgv‡`i ˆ`bw›`b Rxe‡b Ges wkí KviLvbvq Gwm‡Wi e¨envi Ab¯̂xKvh©| Avgiv Uq‡jU cwi®‹v‡ii Kv‡R †h
mg¯Í cwi®‹viK e¨envi Kwi Zv‡Z _v‡K GwmW| †mvbvi Mnbv ˆZwii mgq ¯̂Y©Kviiv bvBwUªK GwmW e¨envi
K‡ib| Avgiv wewfbœ Kv‡R †hgbÑ AvBwcGm, Mvwo, gvBK evRv‡bvi mgq, †mŠi we`y¨r Drcv`b BZ¨vw` †¶‡Î †h
e¨vUvwi e¨envi Kwi Zv‡Z mvjwdDwiK GwmW e¨eüZ nq| †Zvgiv A‡b‡K nq‡Zv Rvb †h, evmvevwo‡Z mv‡ci
Dc`ªe Kgv‡bvi Rb¨ †h ivmvqwbK c`v_© e¨eüZ nq †mwU n‡jv Kv‡e©vwjK GwmW|

†Zvgiv wK Rvb Avgv‡`i Lv`¨`ªe¨ nRg Kivi Rb¨ cvK¯’jx‡Z GwmW AZ¨vek¨Kxq Ges †mwU n‡jv
nvB‡Wªv‡K¬vwiK GwmW|

mvi KviLvbvq AwZ cÖ‡qvRbxq GKwU Dcv`vb n‡jv mvjwdDwiK GwmW| GQvov wWUvi‡R›U †_‡K ïiy K‡i
bvbviKg is, JlacÎ, KxUbvkKmn †cB›U, KvMR, we‡ùviK I †iqb ˆZwi‡Z cÖPzi H2SO4 e¨eüZ nq|

†Kv‡bv GKwU †`k KZUv wk‡ívbœZ Zv wePvi Kiv nq H †`k KZUzKz H2SO4 ˆZwi K‡i Zvi Dci wfwË K‡i|
B¯úvZ ˆZwii KviLvbvq, Jla, Pvgov wkí BZ¨vw` A‡bK wk‡í HCl e¨eüZ nq|

mvi KviLvbvq, we‡ùviK cÖ¯‘wZ, Lwb †_‡K g~j¨evb avZz †hgb †mvbv Avni‡Y I i‡K‡U R¡vjvwbi mv‡_ HNO3
e¨eüZ nq|

cvV 7- 10 : GwmW I ÿv‡ii wKQz ¸iyZ¡c~Y© ˆewkó¨

KvR : Pzbvcv_‡ii mv‡_ nvB‡Wªv‡K¬vwiK Gwm‡Wi wewµqv ch©‡eÿY|

cÖ‡qvRbxq DcKiY : Pzbvcv_i, 1wU PvgP, cvZjv nvB‡Wªv‡K¬vwiK GwmW, Kv‡Pi Wªcvi, G¨v‡cÖvb|

c×wZ : G¨v‡cÖvbwU c‡i bvI| Pzbvcv_i ¸uov K‡i bvI| Pzbvcv_‡ii ¸uov Pvg‡P bvI| Gevi Kv‡uPi Wªcvi w`‡q
cvZjv nvB‡Wªv‡K¬vwiK GwmW Pvg‡P †hvM Ki‡Z _vK| †Kv‡bv cwieZ©b †`L‡Z cv”Q? M¨v‡mi ey`ey` DV‡Q? nu¨v,
M¨v‡mi ey`ey` DV‡Q Ges A‡bKUv †dbvi g‡Zv g‡b n‡”Q| KviY n‡jv Pzbvcv_‡i (CaCO3) cvZjv nvB‡Wªv‡K¬vwiK
GwmW †hvM Kiv‡Z K¨vjwmqvg Kve©‡bU I nvB‡Wªv‡K¬vwiK Gwm‡Wi g‡a¨ wewµqv N‡U Ges K¨vjwmqvg †K¬vivBW I
Kve©b WvBA·vBW Drcbœ nq Ges †m Kvi‡YB Avgiv ey`ey` †`wL| Drcbœ& Kve©b WvBA·vBW P‡j †M‡j Avgiv
K¨vjwmqvg †K¬vivB‡Wi I cvwbi cwi®‹vi ª̀eY †`L‡Z cvB|
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nvB‡Wªv‡K¬vwiK Gwm‡Wi g‡Zv cÖvq mKj GwmWB Kv‡e©v‡b‡Ui mv‡_ wewµqv K‡i Kve©b WvBA·vBW M¨vm Drcbœ K‡i|

CaCO3 + 2HCl CaCl2 + H2O + CO2

†Zvgiv ï‡b Avðh© n‡e †h, KLbI KLbI Gwm‡Wi GB ag©‡K Kv‡R jvwM‡q Drcbœ CO2 Av¸b †bfv‡bvi Kv‡R
e¨eüZ nq|

†Zvgiv ej †Zv Lvevi †mvWv (NaHCO2) I nvB‡Wªv‡K¬vwiK Gwm‡Wi wewµqvq Kx NU‡e ?

Lvevi †mvWv I nvB‡Wªv‡K¬vwiK Gwm‡Wi wewµqvq †mvwWqvg †K¬vivBW jeY, cvwb I CO2 M¨vm Drcbœ n‡e|

NaHCO2 + HCl NaCl + H2O + CO2

†Zvgiv Av‡Mi †kªwY‡Z Lvevi †mvWv‡Z †jeyi im ev wf‡bMvi †hvM Ki‡j Kx N‡U Zv †R‡bQ| †Zvgv‡`i Zv wK
g‡b Av‡Q? GLv‡b Kx ai‡bi wewµqv NU‡e Zv wb‡Riv †jL|

KvR : Gwm‡Wi mv‡_ avZz wgkv‡j Kx N‡U Zv †`Lv

cÖ‡qvRbxq DcKiY : avZy wn‡m‡e `¯Ívi ¸uov (Zn), cvZjv nvB‡Wªv‡K¬vwiK GwmW, w¯úwiU j¨v¤ú, †U÷wUDe,
G¨v‡cÖvb|

c×wZ : G¨v‡cÖvb c‡i bvI| †U÷wUD‡ei A‡a©K cwigvY f‡i cvZjv nvB‡Wªv‡K¬vwiK GwmW bvI| Aí cwigvY `¯Ívi

¸uov †UówUD‡e †bIqv Gwm‡W †Q‡o `vI| †Kv‡bv M¨v‡mi ey`ey` DV‡Q wK? bv DV‡j w¯úwiU j¨v¤ú R¡vwj‡q †U÷
wUD‡ei Zjvq nvjKv Zvc `vI | M¨v‡mi ey`ey` DV‡Q wK?

GwU `¯Ív I nvB‡Wªv‡K¬vwiK Gwm‡Wi wewµqvq Drcbœ nvB‡Wªv‡Rb M¨v‡mi ey`ey`| GwU nvB‡Wªv‡Rb M¨vm wKbv
Zv cix¶v K‡i †`L‡Z cvi| †U÷wUD‡ei gy‡L GKwU R¡jšÍ w`qvkjvB a‡i †`L Kx N‡U? cc cc kã K‡i
R¡j‡Q? nu¨v wVK ZvB| GwU nvB‡Wªv‡Rb Qvov Ab¨ M¨vm n‡j Ggb kã n‡Zv bv|

Zn + 2HCl ZnCl2 + H2

nvB‡Wªv‡K¬vwiK Gwm‡Wi g‡Zv cÖvq mKj GwmWB avZzi mv‡_ wewµqv K‡i nvB‡Wªv‡Rb M¨vm Drcbœ K‡i|

KvR : Pz‡bi mv‡_ cvwb wgkv‡j Kx N‡U Zv †`L|

cÖ‡qvRbxq DcKiY : Pzb, cvwb, weKvi, nvZ‡gvRv, †¯úPyjv, Wªcvi|

c×wZ : 5 MÖvg cwigvY (wfbœ cwigvYI †bIqv †h‡Z cv‡i) Pzb weKv‡i bvI| Wªcvi w`‡q 40 MÖvg cvwb Av‡¯Í Av‡¯Í

†hvM Ki| nvZ‡gvRv c‡i weKvi ¯úk© Ki| cvwb †hvM Kivi ci †Kv‡bv cwieZ©b †`L‡Z cv”Q?

weKvi A‡bK †ewk Mig n‡q hv‡”Q Avi weKv‡ii wgkªYwU A‡bKUv dzUšÍ cvwbi g‡Zv UMeM Ki‡Q| Pz‡b cvwb †hvM
Kivq Pzb I cvwbi g‡a¨ ivmvqwbK wewµqvi d‡j K¨vjwmqvg nvB‡Wªv·vBW Drcbœ nq| GB wewµqvq Drcbœ Zv‡c cvwb
dzU‡Z _v‡K|

CaO + H2O Ca(OH)2 + Zvc
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KvR : Pz‡bi cvwbi mv‡_ Gwm‡Wi wewµqv ch©‡e¶Y|

cÖ‡qvRbxq DcKib : Pzb, cvwb, mvjwdDwiK GwmW, weKvi, jvj wjUgvm KvMR, bvovwb, wPgUv, Wªcvi|

c×wZ : c~‡e©i g‡Zv Pz‡bi cvwb ˆZwi Ki| †QvU weKv‡i 10 wgwjwjUvi Pz‡bi cvwb bvI| Gevi wPgUv w`‡q jvj
wjUgvm KvMR‡K Pz‡bi cvwb‡Z WzevI| wjUgvm KvM‡Ri is jvj †_‡K bxj n‡q †Mj wK? nu¨v, wVK ZvB| G‡Z
cÖgvwYZ n‡jv Pz‡bi cvwb GKwU ÿviKxq c`v_©| Gevi cvZjv mvjwdDwiK GwmW Wªcvi w`‡q Av‡¯Í Av‡¯Í †hvM Ki
I bvovwb w`‡q bvov `vI| wjUgvm KvMR weKv‡ii ª̀e‡Y Wzwe‡q †`L Gi i‡Oi Kx ai‡bi cwieZ©b nq| Gfv‡e
Av‡¯Í Av‡¯Í H2SO2 †hvM Ki‡Z _vK Ges wjUgvm KvMR Wzwe‡q cixÿv Ki| GK ch©v‡q †`L‡e wjUgvm
KvM‡Ri is Avi cwieZ©b n‡”Q bv|

†Kb wjUgvm KvM‡Ri is cwieZ©b n‡”Q bv?

KviY n‡jv Pz‡bi cvwb‡Z _vKv K¨vjwmqvg nvB‡Wªv·vBW †hvMK…Z H2SO4 Gi mv‡_ wewµqv K‡i
K¨vjwmqvg mvj‡dU I cvwb Drcbœ K‡i| d‡j ax‡i ax‡i Ca(OH)2 Gi cwigvY Kg‡Z _v‡K Ges
hLb me Ca(OH)2, H2SO4 Gi mv‡_ wewµqv K‡i †d‡j ZLb wjUgvm KvM‡Ri is Avi cwieZ©b
nq bv|

Ca(OH)2 + H2SO4 CaSO4 + 2H2O

¶viK GwmW jeY cvwb

GLv‡b Drcbœ K¨vjwmqvg mvj‡dU n‡jv GKwU jeY| Zvn‡j Avgiv ej‡Z cvwi ¶viK I Gwm‡Wi wewµqvq
Drcbœ g~j c`v_©B (cvwb Qvov) n‡jv jeY|

AviI wKQz ¶viK I Gwm‡Wi wewµqvq Drcbœ jeY †`‡L †bIqv hvK :

¶viK GwmW jeY cvwb

NaOH + HCl NaCl + H2O

KOH + HNO3 KNO3 + H2O

2NH4OH + H2SO4 (NH4)2SO4 + 2H2O

3Ca(OH)2 + 2H3PO4 Ca3(PO4)2 + 3H2O

Z‡e GKgvÎ †h ¶viK I Gwm‡Wi wewµqv‡ZB jeY Drcbœ nq Zv bq| Ab¨ wewµqvi gva¨‡gI jeY Drcbœ Kiv
hvq| †hgb- avZz I Gwm‡Wi g‡a¨ wewµqvq jeY Drcbœ nq|

Mg + 2HCl MgCl2 + H2

Zn + H2SO4 ZnSO4 + H2

Na + 2HCl NaCl + H2
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Avevi Kv‡e©v‡b‡Ui mv‡_ (hv GKwU jeY) Gwm‡Wi wewµqv NwU‡qI jeY Drcbœ Kiv hvq|

Na2CO3 + 2HCl 2NaCl + H2O + CO2

cvV 11-13 : A¤-, ¶vi I jeY kbv³KiY

KvR : cvwbI Lvevi je‡Yi wgkª‡Y wjUgvm KvM‡Ri is cwieZ©b nq wK bv Zv †`Lv|

cÖ‡qvRbxq DcKiY : weKvi, bvovwb, jeY, cvwb, jvj I bxj wjUgvm KvMR, wPgUv|

c×wZ : GKwU weKv‡i 50 wgwjwjUvi cvwb wb‡q Zv‡Z 10-15 MÖvg Lvevi jeY †hvM Ki| bvovwb w`‡q fv‡jvfv‡e
bvov `vI| Gevi wPgUv w`‡q cÖ_‡g bxj wjUgvm KvMR I c‡i jvj wjUgvm KvMR jeY-cvwbi wgkª‡Y WzevI|
wjUgvm KvM‡Ri is wK cwieZ©b n‡jv? bv, n‡jv bv| †Kb n‡jv bv?

KviY n‡jv GLv‡b †Kv‡bv GwmW ev ¶viK †bB| GwmW _vK‡j bxj wjUgvm jvj n‡Zv Avi ¶viK _vK‡j jvj
wjUgvm bxj n‡Zv| cvwb‡Z Av‡Q jeY hv GKwU wbi‡cÿ c`v_©| bv GwmW, bv ¶viK| ZvB †Kv‡bv wjUgvm
KvM‡Ri is cwieZ©b nq bv| Lvevi je‡Yi g‡Zv A‡bK jeY Av‡Q hviv wbi‡c¶ c`v_© A_©vr Giv wjUgvm
KvM‡Ri is cwieZ©b K‡i bv|

we:`ª: KLbI KLbI we‡kl Kvi‡Y [†hgb- ~̀lY] cvwb‡Z GwmW ev ¶viK _vK‡Z cv‡i| ZLb wKšÍy wbi‡c¶
c`v_© n‡jI cvwb wjUgvm KvM‡Ri is cwieZ©b Ki‡Z cv‡i|

KvR : dyj I mewRi wbh©vm ˆZwi I A¤-I ÿviK kbv³KiY †kLv|

cÖ‡qvRbxq DcKiY : Rev, evMvb wejvm I njy` K…òPzov dz‡ji cvcwo, †e¸wb euvavKwci cvZv, mvjv` ˆZwii exU,
cyuB kv‡Ki exR, weKvi (6wU), bvovwb, cvwb, eyb‡mb evb©vi ev M¨v‡mi Pzjv, wdëvi KvMR, †evZj, KvMR Kjg,
†jeyi im, wf‡bMvi, UK `B, Pz‡bi cvwb, mvevb cvwb, Lvevi †mvWv, †mvwWqvg nvB‡Wªv·vBW, nvB‡Wªv‡K¬vwiK GwmW,
Kv‡Pi LÛ, Wªcvi|

c×wZ : Dc‡i ewY©Z bvbv iKg dyj I mewRi Dcv`vb msMÖn Ki| Avjv`vfv‡e GK GKwU weKv‡i GK GKwU dz‡j
cvcwo ev mewRi Dcv`vb wb‡q Zv‡Z cwigvY g‡Zv cvwb w`‡q eyb‡mb evb©vi ev Pzjvq R¡vj `vI| cvwb cªvq A‡a©K
n‡j, wgkªY¸‡jv VvÛv Ki| wdëvi KvMR w`‡q Avjv`v Avjv`vfv‡e †Qu‡K cÖvß wbh©vm wfbœ wfbœ †evZ‡j ivL| †Kvb
†evZ‡j †Kvb ai‡bi wbh©vm Zv †evZ‡ji Mv‡q wj‡L ivL| Gevi †UówUDe wb‡q G‡K G‡K †jeyi im, Pz‡bi cvwb,
UK `B, wf‡bMvi, mvevb cvwb, Lvevi †mvWv, HCl, NaOH bvI I †KvbwU‡Z Kx wb‡j Zv Mv‡q wj‡L ivL| Gevi
GKwU wbh©vm wb‡q Wªcvi w`‡q Aí cwigv‡Y cÖwZwU †UówUD‡e †hvM K‡i fv‡jvfv‡e SuvKvI| wbh©v‡mi i‡O †Kv‡bv
cwieZ©b †`L‡Z cv”Q? †Kvb †Kvb ª̀‡e¨i †ÿ‡Î eY© jvj I †Kvb †Kvb †ÿ‡Î bxj n‡q‡Q Zv QK ˆZwi K‡i wj‡L
ivL| GB QK †_‡K †Zvgiv eyS‡Z cvi‡e †Kvb ª̀e¨wU GwmWxq I †KvbwU ¶viKxq|

G‡K G‡K cÖwZwU wbh©vm wb‡q is cwieZ©b Q‡K wj‡L ivL| Gevi cÖwZwU ª̀e¨ wb‡q jvj I bxj wjUgvm KvMR w`‡q †`L
†Kvb `ªe¨wU A¤-xq Avi †KvbwU ¶viKxq| GKB ai‡bi mKj e¯‘ GKB iKg eY© aviY K‡i|
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GB Aa¨vq cvV †k‡l hv wkLjvgÑ

- †h mg¯Í c`v_© cvwb‡Z nvB‡Wªv‡Rb Avqb Drcbœ K‡i Zviv n‡jv A¤-ev GwmW|

- A¤-bxj wjUgvm‡K jvj K‡i| A¤-UK ¯̂v`hy³ nq|

- avZe A·vBW I nvB‡Wªv·vBWmg~n n‡jv ¶viK| ¶viK jvj wjUgvm‡K bxj K‡i|

- ¶vi n‡jv †mB mg¯Í ¶viK hviv cvwb‡Z `ªexf~Z nq| ¶viKmg~n †Z‡Zv ¯̂v‡`i nq|

- wb‡`©kKmg~n wb‡R‡`i eY© cwieZ©‡bi gva¨‡g †Kv‡bv GKwU e¯‘ A¤-, ¶viK bv wbi‡c¶ Zv wb‡`©k K‡i|

- jeY n‡jv A¤-I ¶vi‡Ki wewµqvq Drcbœ wbi‡cÿ c`v_©|

- Gwm‡Wi mv‡_ avZe Kv‡e©v‡bU ev evBKv‡e©v‡b‡Ui wewµqvq jeY, cvwb I Kve©b WvBA·vBW ˆZwi nq|

- Gwm‡Wi mv‡_ avZzi wewµqvq jeY I nvB‡Wªv‡Rb M¨vm Drcbœ nq|

Abykxjbx
k~Y¨¯’vb c~iY Ki
K) GwmWmg~n cvwb‡Z --------------- Drcbœ K‡i|

L) ¶vi n‡jv GK ai‡bi ¶viK hviv ---------------|

M) mKj --------------- wKšÍy mKj --------------- bq|

N) GwmW I ¶vi‡Ki wewµqvq --------------- Drcbœ nq|

O) G›UvwmW n‡jv --------------- RvZxq c`v_©|

msw¶ß DËi cÖkœ
K) GwmW I ¶vi‡Ki g~j cv_©K¨ Kx?

L) mKj ¶viB ¶viK wKšÍy mKj ¶viK ¶vi bqÑ GK_vi e¨vL¨v `vI|

M) Pz‡bi cvwb‡Z Kve©b WvBA·vBW M¨vm Pvjbv Ki‡j Kx ai‡bi ivmvqwbK cwieZ©b N‡U Zv wewµqvmn
†jL|

N) weï× cvwb I jeY wK wjUgvm KvM‡Ri is cwieZ©b K‡i? DË‡ii mc‡¶ hyw³ `vI|

O) wb‡`©kK ej‡Z Kx eyS?

eûwbe©vPwb cÖkœ
1. U‡g‡Uv‡Z †Kvb GwmW _v‡K?

K. GwmwUK GwmW L. A·vwjK GwmW
M. g¨vwjK GwmW N. mvBwUªK GwmW
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2. †Kvb GwmW LvIqv hvq?
K. HNO3 L. HCl

M. H2SO4 N. CH3COOH

wb‡Pi evK¨wU co Ges 3 I 4 b¤̂i cÖ‡kœi DËi `vI

Avw`j GKw`b wR¼ A·vBW I nvB‡Wªv‡K¬vwiK Gwm‡Wi wewµqv NUv‡jv|

3. wewµqvwU‡Z Drcbœ †hŠM n‡jv-
i. jeY
ii. ÿvi
iii. cvwb

wb‡Pi †KvbwU mwVK?

K. i I ii L. i I iii

M. ii I iii N. i, ii I iii

4. Kve©‡bUhy³ je‡Yi mv‡_ wØZxq †hŠMwUi wewµqv NUv‡j Kx Drcbœ n‡e?

K. H2 L. O2

M. CO2 N. H2CO3

m„Rbkxj cÖkœ
1. dvivn ˆZjv³ Lvevi †L‡Z cQ›` K‡i| B`vbxs Zvi †c‡U cÖvqB e¨_v nq| Wv³v‡ii Kv‡Q †M‡j Wv³vi
Rvbv‡jb Zvi GwmwWwU n‡q‡Q| Wv³vi Zv‡K Lv`¨vf¨vm cwieZ©b Kivi cvkvcvwk GKwU Jla †L‡Z civgk©
w`‡jb|

K. jeY Kx?
L. wgé Ad jvBg ej‡Z Kx eySvq?
M. Wv³vi Kx Jla LvIqvi civgk© w`‡jb Ges †Kb w`‡jb|
N. DÏxc‡K DwjøwLZ GwmwWwU ˆZwi nIqvi Dcv`vbwU †Kvb ai‡bi †hŠM Ges †Kb? we‡kølY Ki|

2. gbQziv Lvbg gv‡S gv‡S cvb Lvb| wZwb GKw`b GKwU cv‡Î Pzb wfwR‡q ivL‡jb| wKQzÿY ci jÿ
Ki‡jb, cvÎwU A‡bK Mig n‡q †M‡Q| wZwb AviI jÿ Ki‡jb, cvÎ †_‡K Pzb †bIqvi mgq Pz‡bi cvwb‡Z
wbtk¦vm covq cvwbUv †Nvjv n‡q †Mj|
K. ÿvi Kx?
L. Pz‡bi cvwb †Nvjv nIqvi KviY Kx|
M. gbQziv Lvb‡gi cv‡Î wfRv‡bv †hŠMwUi wewfbœ †ÿ‡Î e¨envi e¨vL¨v Ki|
N. DÏxc‡K Drcbœ 1g †hŠMwU ÿvi I ÿviK Dfq ag©B cÖ`k©b K‡i we‡kølY Ki|

cÖ‡R± : evmvevwo‡Z e¨eüZ bvbviKg A¤ø, ÿviK I je‡Yi ZvwjKv ˆZwi K‡i Dc¯’vcb Ki|



GKv`k Aa¨vq

Av‡jv

Av‡jvK iwk¥ GK ¯̂”Q gva¨g †_‡K Ab¨ ¯̂”Q gva¨‡g Zxh©Kfv‡e AvcwZZ n‡j gva¨g cwieZ©‡b Gi MwZc‡_i wfbœZv
†`Lv hvq| GwU n‡jv Av‡jvi cÖwZmiY| GB Aa¨v‡q Avgiv ˆ`bw›`b Rxe‡b msNwUZ Av‡jvi cÖwZmi‡Yi wewfbœ NUbv,
c~Y© Af¨šÍixY cÖwZdjb Ges Gi cÖ‡qvM wnmv‡e AcwUK¨vj dvBev‡ii mv‡_ cwiwPZ ne| GQvov g¨vMwbdvBs M-v‡mi
KvR, gvbe P¶z I K¨v‡givi Kvh©µg Zzjbv wb‡q Av‡jvPbv Kie|

G Aa¨vq †k‡l AvgivÑ

● ˆ`bw›`b Rxe‡b msNwUZ cÖwZmi‡Yi NUbv¸‡jv wPÎ A¼b K‡i e¨vL¨v Ki‡Z cvi|

● c~Y© Af¨šÍixY cÖwZdjb e¨vL¨v Ki‡Z cvie|

● AcwUK¨vj dvBev‡ii KvR e¨vL¨v Ki‡Z cvie|

● g¨vMwbdvBs M-v‡mi KvR e¨vL¨v Ki‡Z cvie|

● Pkgvi KvR e¨vL¨v Ki‡Z cvie|

● K¨v‡giv Ges †Pv‡Li Kvh©µg Zzjbv Ki‡Z cvie|

● Avgv‡`i ˆ`bw›`b Rxe‡bi wewfbœ Kvh©µ‡g Av‡jvi Ae`vb Dcjwä Ki‡Z cvie|

cvV 1 : Av‡jvi cÖwZmiY
Zzwg wK KL‡bv †Kv‡bv M-v‡mi Rvbvjvi mvg‡b `uvwo‡q †Zvgvi wb‡Ri Qwe †`Lvi †Póv K‡iQ? M-vm †_‡K Av‡jvi
cÖwZdj‡bi d‡j †Zvgvi wK GKUv A¯úó cÖwZwe¤̂ †`‡LQ? GB cÖwZwe¤̂Uv wK †Kv‡bv Avqbvi ˆZwi †Zvgvi
cÖwZwe¤^ †_‡K wfbœ? GUv‡K A‡bK †ewk AveQv jv‡M †Kb ej‡Z cvi? M-vm n‡jv ¯̂”Q gva¨g| Gi AwaKvsk
Av‡jvB Gi ga¨ w`‡q P‡j hvq, †Kej LyeB Kg Ask cÖwZdwjZ nq e‡jB cÖwZdwjZ cÖwZwe¤̂wU GZUv AveQv
†`Lv hvq| Zvn‡j Av‡jv hLb GK ¯̂”Q gva¨g †_‡K Ab¨ ¯̂”Q gva¨‡g P‡j †Mj ZLb Gi MwZc_ †Kgb? P‡jv
Avgiv Gevi GB m¤ú‡K© we¯ÍvwiZ Rvbe| Z‡e cÖ_‡g †Zvgiv wb‡Pi KvRwU K‡i bvI|
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KvR : Av‡jvi cÖwZmi‡Yi aviYv

cÖ‡qvRbxq DcKiY : GKUv †cwÝj, GKwU Kv‡Pi M-v‡m cvwb|
c×wZ : GKwU Kv‡Pi M-v‡m 3/4 Ask c~Y© K‡i cvwb bvI| Gevi ej‡Z cvi‡e
GKwU †cwÝj‡K wKQz Ask GKUz KvZ K‡i cvwbi wfZi ivL‡j cvwbi wfZ‡i
Kj‡gi AskUzKz †Kgb †`Lv‡”Q?
Zzwg cvwbi g‡a¨ †cwÝjwU‡K ch©‡eÿY Ki| †Zvgvi ch©‡e¶YK…Z djvdj
†jL| Avgiv Rvwb †Kv‡bv e¯‘ †_‡K Av‡jv cÖwZdwjZ n‡q Avgv‡`i †Pv‡L
co‡jB †Kej H e¯‘‡K †`L‡Z cvwi| Zzwg wbðqB †cwÝjwU‡K cvwbi g‡a¨
Lv‡Uv, †gvUv Ges cvwbi Zj eivei GwU †f‡½ †M‡Q e‡j g‡b KiQ|

Dc‡ii KvRwUi †¶‡Î cvwbi wfZ‡i †cwÝ‡ji wb‡Pi Ask †_‡K Av‡jv cÖwZdwjZ n‡q Avgv‡`i †Pv‡L G‡m
co‡Q| Gi c~‡e© GwU GK ¯̂”Q gva¨g cvwb †_‡K Ab¨ ¯̂”Q evqy‡Z G‡m †Zvgv‡`i †Pv‡L co‡Q| `yBwU wfbœ gva¨‡g
Av‡jv hw` GKB mij †iLvq PjZ Zvn‡j †cwÝjwU‡K wbðqB †mvRv †`LvZ| wKšÍy †Zvgiv †`L‡Z †c‡j GwU‡K
cvwbi Z‡j †f‡½ †M‡Q e‡j g‡b n‡”Q| Gi †_‡K wm×všÍ †bIqv hvq †h Av‡jv hLb GK ¯^”Q gva¨g †_‡K Ab¨
¯^”Q gva¨‡g cÖ‡ek K‡i ZLb GwU Zvi MwZc‡_i w`K cwieZ©b K‡i| Av‡jvK iwk¥i GB w`K cwieZ©bB Av‡jvi
cÖwZmiY| GKwU wbw`©ó ¯̂”Q gva¨‡g Av‡jv mij †iLvq P‡j wKšÍy Ab¨ gva¨‡g cÖ‡e‡ki mv‡_ mv‡_B GwU gva¨‡gi
NbZ¡ Abymv‡i Gi w`K cwieZ©b K‡i| GLv‡b D‡jøL¨ †h j¤̂fv‡e Av‡jv GK gva¨g †_‡K wfbœ Ab¨ ¯^”Q gva¨‡g
hvIqvi mgq Gi MwZc‡_i †Kv‡bv w`K cwieZ©b nq bv|

cvV 2 I 3 : Av‡jvi cÖwZmi‡Yi wbqg

Av‡jvK iwk¥i cÖwZmi‡Yi mgq wbqg¸‡jv †g‡b P‡j| cÖ_‡gB cix¶vUv K‡i bvI|

KvR : KvP dj‡K Av‡jvi cÖwZmiY

cÖ‡qvRbxq DcKiY : Avjwcb, KvPdjK, WªBs †evW©|

c×wZ : cÖ_‡gB WªBs †ev‡W© GKwU mv`v KvMR AvUwK‡q bvI|
KvPdjKwU‡K mv`v KvM‡Ri †K‡› ª̀ ivL Ges Gi Pviw`‡K
`vMvw¼Z Ki| Gevi KvPdjKwU mwi‡q bvI Ges GKwU
AvcwZZ iwk¥ AB AuvK| †gvUvgywU 5 †m.wg `~i‡Z¡ AB †iLvi
Dci P Ges Q we›`ywU `y‡Uv wcb Lvovfv‡e ivL| KvPdjKwU
cybivq ivL Ges wcb †h cÖv‡šÍ †i‡LQ Zvi D‡ëv w`K †_‡K
wcb `y‡Uv‡K †`Lvi †Póv Ki (wkÿ‡Ki wb‡`©kbv cÖ‡qvRb)
Gevi KvPdj‡Ki Aci cÖv‡šÍ R Ges S we›`y‡Z AviI `y‡Uv wcb Lvovfv‡e ivL †hb KvPdj‡Ki ga¨ w`‡q
P, Q, R I S GKB jvB‡b Av‡Q e‡j g‡b nq| R Ges S we›`y `ywU wPwýZ K‡i Ges cybivq KvPdjK
mwi‡q CD jvBb Uvb| cvkvcvwk BC cÖwZmwiZ iwk¥, Awfj¤^ MM © Ges NN © AvuK| Puv`v w`‡q AvcZb
†KvY ABN, cÖwZmiY †KvY CBN © Ges wbM©Z †KvY DCM © wPwýZ K‡i gvc|

A

P

Q
B

N

M

N ©

C
R

S
D

M ©

wPÎ 11.2 : Kv‡Pi mv‡c‡ÿ Av‡jvi cÖwZmiY
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Dc‡ii KvRwU K‡i †Zvgiv Kx ch©‡e¶Y Ki‡Z cviQ? GLv‡b
Av‡jvK iwk¥ nvjKv gva¨g (evqy) †_‡K Nb gva¨‡g (KvP)
cÖ‡ek K‡i‡Q| †KvY¸‡jv‡K †g‡c †`Lv hv‡”Q AvcZb
†KvY i cÖwZmiY †KvY r A‡c¶v eo Ges AvcZb †KvY i
I wbM©Z †KvY c mgvb| Zvn‡j †Zvgiv Kx wm×všÍ wb‡Z
cvi :

❏ Av‡jvK iwk¥ hLb nvjKv gva¨g †_‡K Nb gva¨‡g

cÖ‡ek K‡i ZLb GwU Awfj‡¤^i w`‡K m‡i Av‡m| GB †¶‡Î AvcZb †KvY cÖwZmiY †KvY A‡c¶v eo nq|

❏  Av‡jvKiwk¥ cÖ_‡g GKwU gva¨g †_‡K (†hgb evqy) Ab¨ gva¨‡g (KvP) cÖwZmwiZ nq Ges cybivq GKB
gva¨‡g (evqy) wbM©Z n‡j AvcZb †KvY I wbM©Z †KvY mgvb nq|

❏   AvcwZZ iwk¥, cÖwZmwiZ iwk¥ Ges AvcZb we› ỳ‡Z ỳB gva¨‡g we‡f` Z‡j Aw¼Z Awfj¤̂ GKB mgZ‡j _v‡K|
GQvovI Dc‡ii cix¶vwUi b¨vq Abyiƒc cix¶Y †_‡K †`Lv †M‡Q †h, Av‡jvK iwk¥ hLb Nb gva¨g †_‡K nvjKv
gva¨‡g cÖ‡ek K‡i ZLb GwU Awfj¤̂ †_‡K ~̀‡i m‡i hvq| GB †¶‡Î AvcZb †KvY cÖwZmiY †KvY A‡c¶v †QvU
nq| cvkvcvwk Av‡jvK iwk¥ hLb Awfj¤^ eivei AvcwZZ nq ZLb AvcZb †KvY, cÖwZmiY †KvY I wbM©Z
†Kv‡Yi gvb k~b¨ nq| G‡¶‡Î AvcwZZ iwk¥i w`K cwieZ©b nq bv|

cvV 4 I 5 : cÖwZmi‡Yi ev Z̄e cÖ‡qvM
†Zvgiv GLb wb‡Pi K‡qKwU †¶‡Î cÖwZmi‡Yi ev¯Íe cÖ‡qvM †`L‡Z cv‡e|

(1) GKwU †mvRv jvwV‡K KvZ K‡i cvwb‡Z Wyev‡j Dci †_‡K ZvKv‡j cvwbi
wfZi jvwVi AskwU †Kgb †`Lv‡e| ch©‡e¶Y K‡i †`L jvwVwU †QvU ev Dc‡i †`Lv
hv‡”Q e‡j g‡b n‡”Q? Avm‡j cÖwZmi‡Yi d‡j Ggb n‡”Q| wPÎ Abymv‡i GLv‡b
Nb gva¨‡g cvwb †_‡K Av‡jv cÖwZmwiZ n‡q nvjKv gva¨‡g †Zvgvi †Pv‡L cÖwZdwjZ
n‡”Q| jvwVwUi wbgw¾Z As‡ki cÖwZwU we›`y Dc‡i D‡V Av‡m| d‡j jvwV‡K
LvwbKUv Dc‡i Ges Gi d‡j ˆ`N©¨ K‡g Av‡m Ges †gvUv †`Lvq|

(2) GKwU ÷x‡ji gM ev wPbvgvwUi evwU bvI| Gici gM ev evwU‡Z GKwU UvKvi
gy ª̀v ivL| GLb †Zvgvi †PvL‡K Ggb ¯’v‡b ivL †hb Zzwg gy ª̀vwU‡K bv †`L‡Z cvI|
Gevi Ab¨ GKRb‡K ax‡i ax‡i gM ev cv‡Î cvwb Xvj‡Z ej| Kx n‡e Ges †Kb
n‡e Zv ej‡Z cvi‡e? ch©‡e¶Y K‡i †`L‡e Av‡¯Í Av‡¯Í Zzwg gy`ªvwU‡K †`L‡Z
cv‡e| GwU cÖwZmi‡Yi d‡j m¤¢e n‡q‡Q| A_©vr cÖwZmi‡Yi d‡j Av‡jv Nb
gva¨g cvwb †_‡K nvjKv gva¨g evqy‡Z †Zvgvi †Pv‡L cÖwZmwiZ nIqvq Zzwg cqmvi
Aev Z̄e cÖwZwe¤^ †`L‡Z cv”Q|

N

R

Q

P N ©

wPÎ 11.3 : Nb †_‡K nvjKv gva¨‡g Av‡jvi cÖwZmiY

wPÎ 11.4 : Av‡jvi cÖwZmiY

wPÎ 11.5 : Av‡jvi cÖwZmi‡Yi d‡j
gy`ªvi Ae¯’v‡bi cwieZ©b
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wPÎ 11.6 : Av‡jvi cÖwZmi‡Yi d‡j
gv‡Qi Ae¯’v‡bi cwieZ©b

N P ©

O Q ©

R ©

N ©
P

Q

R

Q

wPÎ 11.7 : c~Y© Af¨šÍixY cÖwZdjb I msKU †KvY

N P ©

P

(3) Zzwg wK KLbI gvQ wkKvi K‡iQ? mvaviYZ cvwb‡Z †h RvqMvq gvQwU †`Lv
hvq Avm‡j wK gvQwU H RvqMvq _v‡K? †gv‡UB bv? Avm‡j †h gvQwU Avgiv
†`wL GwU n‡jv Zvi Aev¯Íe cÖwZwe¤^| cÖK…Zc‡¶ gvQ _v‡K Av‡iKUz `~‡i Ges
Mfx‡i| hw` Zzwg †UuUv w`‡q gvQ gvi‡Z PvI Zvn‡j GwU‡K gvi‡Z n‡e AviI
wb‡P I `~‡i|

(4) Zzwg wbðqB el©vKvj †`‡LQ †h cyKzi NvU cvwb‡Z Zwj‡q hvq| j¶ K‡i †`L‡e el©vi ¯̂”Q cvwbi Rb¨ cyKzi
Nv‡Ui wmwoUv †Kv_vq †`Lv hvq| Avm‡j GwU‡K †hLv‡b †`Lv hvq GwU _v‡K Zvi †P‡q GKUz wb‡P| d‡j
A‡b‡KB eyS‡Z bv †c‡i c‡o hvq| Ggb NUbvwU AviI †`L‡Z cv‡e †Zvgv‡`i †KD hw` †m›UgvwU©‡bi Øx‡ci
cv‡k Aew¯’Z †Quov Øx‡c †eov‡Z wM‡q _vK| ILvbKvi ¯^”Q cvwb‡Z wb‡Pi cv_i I ˆkevj A‡bK Kv‡Q g‡b
nq| GUv nq g~jZ Av‡jvi cÖwZmi‡Yi Rb¨B|

cvV 6 I 7 : c~Y© Af¨šÍixY cÖwZdjb I msKU †KvY (µvwšÍ †KvY)

Av‡jvK iwk¥ hLb Nb ¯^”Q gva¨g †_‡K nvjKv ¯^”Q gva¨‡g cÖ‡ek K‡i ZLb cÖwZmwiZ iwk¥ AvcZb we›`y‡Z
Aw¼Z Awfj¤^ †_‡K `~‡i m‡i hvq| d‡j cÖwZmiY †KvY AvcZb †Kv‡Yi †P‡q eo nq| Gfv‡e AvcZb
†Kv‡Yi gvb µgk evo‡Z _vK‡j cÖwZmiY †KvYI Abyiƒcfv‡e evo‡Z _v‡K|
wKšÍy H wbw`©ó `ywU gva¨‡gi Rb¨ AvcZb †Kv‡Yi †Kv‡bv GKwU
gv‡bi Rb¨ (G †¶‡Î Aek¨B 900 Kg) cÖwZmiY †Kv‡Yi gvb
900 nq A_©vr cÖwZmwiZ iwk¥wU we‡f` Zj eivei P‡j
Av‡m| G †¶‡Î H AvcZb †KvY‡K Avgiv msKU †KvY ewj|
GLb AvcZb †Kv‡Yi gvb hw` msKU †Kv‡Yi †P‡q †ewk nq
ZLb Kx n‡e? cÖwZmiY †Kv‡Yi gvb †Zv Avi 900 Gi †ewk
n‡Z cv‡i bv?

cix¶v K‡i †`Lv †M‡Q H †¶‡Î Av‡jvK iwk¥ Avi cÖwZmwiZ bv n‡q we‡f` Zj †_‡K GKB gva¨‡g
cÖwZdwjZ n‡q Avm‡e| G‡¶‡Î we‡f`Zj cÖwZdjK wn‡m‡e KvR K‡i Ges GB cÖwZdjb mvaviY
cÖwZdj‡bi wbqgvbymv‡i nq| GB NUbv‡K c~Y© Af¨šÍixY cÖwZdjb ejv nq| A_©vr Nb gva¨g †_‡K AvcwZZ
iwk¥ ZLb `yB gva¨‡gi we‡f` Z‡j mvaviY cÖwZdj‡bi wbqgvbymv‡i m¤ú~Y© cÖwZdwjZ n‡q Avevi Nb
gva¨‡gB wd‡i Avm‡e|

wPÎ Abymv‡i PO AvcwZZ iwk¥i Rb¨ AvcZb †KvY msKU †Kv‡Yi †P‡q †QvU, hvi cÖwZmwiZ iwk¥ n‡jv OP ©|
QO AvcwZZ iwk¥wUi Rb¨ AvcZb †KvY msKU †Kv‡Yi mgvb| hvi cÖwZmwiZ iwk¥ n‡jv QO © iwk¥ Ges GwU
we‡f` Zj eivei cÖwZmwiZ n‡q‡Q A_©vr cÖwZmiY †KvY 900| RO iwk¥wUi Rb¨ AvcZb †KvY msKU †Kv‡Yi
†P‡q eo| G‡¶‡Î c~Y© Af¨šÍixY cÖwZdjb n‡q‡Q OR © iwk¥wU cÖwZdwjZ iwk¥|

GLb cÖkœ n‡jv Gi mv‡_ mvaviY cÖwZdj‡bi cv_©K¨ †Kv_vq? mvaviY cÖwZdj‡bi mgq †`Lv hvq Av‡jvi wKQz bv
wKQz Ask cÖwZmwiZ nq; wKšÍy Af¨šÍixY cÖwZdj‡bi †¶‡Î †`Lv hvq G‡¶‡Î mg¯Í Av‡jvK iwk¥ cÖwZdwjZ nq|
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wPÎ 11.8 : g¨vMwbdvBs Møvm

c~Y© Af¨šÍixY cÖwZdj‡bi kZ©

1) Av‡jvK iwk¥ †KejgvÎ Nb †_‡K nvjKv gva¨‡g hvIqvi mgq GwU N‡U|

2) Nb gva¨‡g AvcZb †KvY Aek¨B Gi gva¨g `ywUi msKU †Kv‡Yi †P‡q eo n‡Z n‡e|

cvV 8 : AcwUK¨vj dvBevi

AcwUK¨vj dvBevi n‡jv GKwU Lye miy KvPZšÍy| GUv gvby‡li Pz‡ji g‡Zv wPKb Ges bgbxq| Av‡jvK iwk¥‡K
en‡bi Kv‡R GwU e¨eüZ nq| Av‡jvK iwk¦ hLb GB KvPZšÍyi g‡a¨ cª‡ek K‡i ZLb Gi †`qv‡j cybtcyb c~Y©
Af¨šÍixY cÖwZdjb NU‡Z _v‡K| GB cÖwµqv Pj‡Z _v‡K Av‡jvK iwk¥ KvPZšÍyi Aci cÖvšÍ w`‡q †ei bv nIqv
ch©šÍ| mvaviYZ Wv³vi gvbe‡`‡ni wfZ‡ii †Kv‡bv Ask (†hgb cvK¯’jx, †Kvjb †`Lvi Rb¨) †h Av‡jvK bjwU
e¨envi K‡i GwU GK¸”Q AcwUK¨vj dvBev‡ii mgš̂‡q MwVZ| GQvov AcwUK¨vj dvBevi e¨env‡ii Av‡iKwU
†ÿÎ n‡jv †UwjKwgDwb‡Kkbm| G‡Z AcwUK¨vj dvBevi e¨envi Kivi d‡j GKB mv‡_ A‡bK¸‡jv ms‡KZ
†cÖiY Kiv hvq| ms‡KZ hZ `~iB hvK bv †Kb Gi kw³ nªvm cvq bv|

g¨vMwbdvBs M-vm

†Kv‡bv DËj †j‡Ýi †dvKvm `~i‡Z¡i g‡a¨ †Kv‡bv e¯‘‡K ¯’vcb K‡i †j‡Ýi Aci cvk †_‡K e¯‘wU‡K †`L‡j
e¯‘wUi GKwU †mvRv, weewa©Z I Aev¯Íe we¤^ †`Lv hvq| GLb GB we¤^ †Pv‡Li hZ Kv‡Q MwVZ n‡e †Pv‡Li
exÿY †KvYI ZZ eo n‡e Ges we¤^wU‡KI eo †`Lv‡e| wKšÍy we¤^ †Pv‡Li wbKU we›`yi †P‡q Kv‡Q MwVZ n‡j
†mB we¤^ Avi ¯úó †`Lv hvq bv|

myZivs we¤^ hLb †Pv‡Li wbKU we›`y A_©vr ¯úó
`k©‡bi wbKUZg `~i‡Z¡ MwVZ nq ZLbB Zv Lvwj
†Pv‡L me‡P‡q ¯úó †`Lv hvq| d‡j †h mg¯Í
†jLv ev e¯‘ †Pv‡L cwi®‹vi †`Lv hvq bv Zv ¯úó
I eo K‡i †`Lvi Rb¨ ¯̂í †dvKvm `~i‡Z¡i GKwU
DËj †jÝ e¨envi Kiv nq| Dchy³ †dª‡g Ave×
GB DËj †jÝ‡K weea©K KvP ev cVb KvP ev
mij AbyexÿY hš¿ e‡j| GB h‡š¿ Lze †ewk
weea©b cvIqv hvq bv|
wkÿ‡Ki mnvqZvq †Zvgiv G ai‡bi g¨vMwbdvBs

Møvm †`L‡Z cvi|

cvV 9 I 10: gvbe P¶z (Human eye)

†PvL Avgv‡`i cÂBw›`ª‡qi Ab¨Zg| †PvL w`‡q Avgiv †`wL| gvbe P¶zi Kvh©cÖYvwj Qwe †Zvjvi K¨v‡givi g‡Zv|
wP‡Î gvbe P¶zi we‡kl we‡kl Ask †`Lv‡bv n‡q‡Q| cÖavb Ask¸‡jvi eY©bv wb‡P †`Iqv n‡jv (wPÎ 11.9 )|



Av‡jv 105

wPÎ 11.9 : †Pv‡Li Af¨šÍixY MVb

AvBwim

Kwb©qv

†jÝ

†iwUbv

†k¦ZgÛj

K…ògÛj

mœvqy
A¨vKzqvm
wnDgvi

wfwUªqvm
wnDgvi

S S ©

mvUvi
†jÝ

wdj¥

we¤^

wPÎ 11.10 : Av‡jvKwPÎMÖvnx K¨v‡givi MVb

(K) Aw¶‡MvjK (Eye-ball) : †Pv‡Li †KvU‡i Aew¯’Z Gi †MvjvKvi Ask‡K Aw¶‡MvjK e‡j| G‡K P¶z
†KvU‡ii g‡a¨ GKwU wbw`©ó mxgvi Pviw`‡K Nyiv‡bv hvq|

(L) †k¦ZgÛj (Sclera) : GUv Aw¶‡Mvj‡Ki evwn‡ii mv`v, k³ I Nb Auvkhy³ A¯̂”Q AveiYwe‡kl| GwU
P¶z‡K evwn‡ii wewfbœ cÖKvi Awbó n‡Z i¶v K‡i Ges †Pv‡Li AvK…wZ wVK iv‡L|

(M) Kwb©qv (Cornea), : †k¦ZgÊ‡ji mvg‡bi Ask‡K Kwb©qv e‡j|
†k¦ZgÊ‡ji GB Ask ¯^”Q Ges Ab¨vb¨ Ask A‡c¶v evwn‡ii w`‡K
AwaKZi DËj|

(N) †Kvi‡qW ev K…ògÊj (Choroid) : GwU Kv‡jv i‡Oi GK wSwj-
Øviv MwVZ †k¦ZgÊ‡ji wfZ‡ii Mv‡Îi Av”Qv`bwe‡kl| GB Kv‡jv i‡Oi
Rb¨ †Pv‡Li wfZ‡i cÖweó Av‡jv‡Ki cÖwZdjb nq bv|

(O) AvBwim (Iris) : GwU Kwb©qvi wVK wcQ‡b Aew¯’Z GKwU A¯̂”Q c`©v| c`©vwU ¯’vb I †jvKwe‡k‡l wewfbœ
i‡Oi bxj, Mvp, ev`vwg, Kv‡jv BZ¨vw` n‡q _v‡K|

(P) gwY ev ZviviÜ« (Pupil) : GwU Kwb©qvi †K› ª̀¯’‡j Aew¯’Z gvsm‡cwk hy³ GKwU †MvjvKvi wQ ª̀c_|
gvsm‡cwki ms‡KvPb I cÖmvi‡Y Zviv i‡Ü«i AvKvi cwiewZ©Z nq|

(Q) ùwUK DËj †jÝ (Crystalline Convex lens) : GwU Kwb©qvi wcQ‡b Aew¯’Z †Rwji b¨vq big ¯^”Q
c`v‡_© ˆZwi GKwU DËj †jÝ|

(R) Aw¶cU ev †iwUbv (Retina) : GwU †Mvj‡Ki wcQ‡b Aew¯’Z GKwU Cl`”Q †Mvjvwc Av‡jvKMÖvnx c`©v| †iwUbvi
Dci Av‡jv co‡j H mœvqyZš¿‡Z GK cÖKvi D‡ËRbv m„wó nq Ges gw¯—‡®‹ `k©‡bi Abyf~wZ RvMvq|

(S) A¨vKzqvm wnDgvi I wfwUªqvm wnDgvi (Aqueous hummour and vitreous humour) : †jÝ I
Kwb©qvi ga¨eZ©x ¯’vb GK cÖKvi ¯̂”Q Rjxq c`v‡_© fwZ© _v‡K| G‡K ejv nq A¨vKyqvm wnDgvi| †jÝ I †iwUbvi
ga¨eZ©x As‡k GK cÖKvi †Rwj RvZxq c`v‡_© c~Y© _v‡K| G‡K ejv nq wfwUªqvm wnDgvi|

Av‡jvK-wPÎMÖvnx K¨v‡giv (Photographic Camera)

GB h‡š¿ Av‡jvwKZ e¯‘i wPÎ †j‡Ýi mvnv‡h¨ Av‡jvK
wPÎMÖvnxcv‡Zi Dci MÖnY Kiv nq| GB Kvi‡Y hš¿wU Av‡jvK-
wPÎMÖvnx K¨v‡giv ms‡¶‡c K¨v‡giv bv‡g cwiwPZ| K¨v‡givi wewfbœ
Ask n‡jv : (1) K¨v‡giv ev· (2) K¨v‡giv †jÝ (3) iÜ« ev Wvqvd«vg
(4) mvUvi (5) c`©v (6) Av‡jvKwPÎMÖvnx †c-U (7) ¯jvBW|

wµqv (Action) : †Kv‡bv e¯‘i d‡Uv †Zvjvi c~‡e© K¨v‡givq Nlv
Kv‡Pi c`©vwU ewm‡q hš¿wU‡K j¶¨e¯‘ PQ Gi w`‡K a‡i mvUvi
Ly‡j †`Iqv nq| AZtci K¨v‡giv ev‡·i ˆ`N©¨ Kwg‡q evwo‡q
Ggb Ae¯’vq ivLv nq hv‡Z j¶¨e¯‘i Dëv
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K¨v‡giv

1) G‡Z GKwU iy× Av‡jvK cÖ‡Kvô _v‡K hvi
wfZi w`K Kv‡jv i‡O iwÄZ| Kv‡jv i‡Oi Rb¨
K¨v‡givi wfZi cÖweó Av‡jv‡Ki cÖwZdjb nq bv|

2) K¨v‡givi mvUv‡ii mvnv‡h¨ †j‡Ýi gyL †h †Kv‡bv
mg‡qi Rb¨ †Lvjv ivLv hvq|

3) Wvqvdªv‡gi e„ËvKvi wQ`ª c_ †QvU eo K‡i
cÖwZwe¤^ MV‡bi Dc‡hvMx cÖ‡qvRbxq Av‡jvK
K¨v‡givq cÖ‡ek Ki‡Z †`Iqv nq|

4) †j‡Ýi GKwU wbw`©ó †dvKvm `~iZ¡ _v‡K|

5) GwUi Awfmvix †j‡Ýi mvnv‡h¨ j¶¨e¯‘i
cÖwZwe¤^ MÖnY Kiv hvq|

6) Av‡jvK wPÎMÖvnx †cø‡U j¶¨e¯‘i GKwU
ev¯Íe, Dëv I Lv‡Uv cÖwZwe¤̂ †djv nq|

P¶y

1) †Pv‡Li Awÿ‡Mvj‡Ki K…ò cÖvPxi iy× Av‡jv‡K
cÖ‡Kv‡ôi b¨vq wµqv K‡i| GB cÖvPx‡ii Rb¨
†Pv‡Li wfZi Av‡jv‡Ki cÖwZdjb nq bv|

2) †Pv‡Li cvZvi mvnv‡h¨ P¶y †j‡Ýi gyL †h †Kv‡bv
mg‡qi Rb¨ †Lvjv ivLv hvq|

3) AvcwZZ Av‡jv‡Ki ZxeªZv †f‡` Kwb©qvi wQ ª̀
c‡_ Avcbv Avcwb msKzwPZ I cÖmvwiZ n‡q cÖwZwe¤̂
MV‡bi Rb¨ cÖ‡qvRbxq Av‡jvK cÖ‡ek Ki‡Z †`q|

4) †j‡Ýi †dvKvm `~iZ¡ Gi mv‡_ hy³ †cwk
eÜbxi mvnv‡h¨ cwieZ©b Kiv hvq|

5) Kwb©qv, A¨vKzqvm wnDgvi, P¶y †jÝ, wfwUªqvm
wnDgvi GK‡Î GKwU Awfmvix †j‡Ýi b¨vq wµqv
K‡i j¶¨e¯‘i cÖwZwe¤̂ MVb K‡i _v‡K|

6) Av‡jvK my‡e`x Awÿ‡U j¶¨e¯‘i ev¯Íe, Dëv
I Lv‡Uv cÖwZwe¤̂ MwVZ nq|

cÖwZwe¤^ pq c`©vi Dci MwVZ nq| Wvqvd«v‡gi mvnv‡h¨ cÖwZwe¤̂wU cÖ‡qvRbg‡Zv D¾¡j Kiv nq| Gici Nlv
Kv‡Pi c`©v mwi‡q mvUvi eÜ Kiv nq Ges H ¯’v‡b Av‡jvK wPÎMÖvnx †cøUmn ¯-vBW emv‡bv nq| GLb ¯øvB‡Wi
XvKbv mwi‡q wb‡q mvUvi I Wvqvd«v‡gi ga¨ w`‡q GKwU wbw`©ó mgq ch©šÍ Av‡jvK wPÎMÖvnx †cø‡Ui Dci
Av‡jvK AvcwZZ n‡Z w`‡q cybivq Wvqv‡d«g eÜ Kiv nq| GB cÖwZwµqv‡K G·‡cvRvi ev Av‡jvK m¤úvZ
(exposure) e‡j| GB AvcwZZ Av‡jv‡K Av‡jvK wPÎMÖvnx †c-‡Ui †iŠc¨ `ªe‡Y ivmvqwbK wµqv N‡U| GBevi
¯-vB‡Wi gy‡Li XvKbv eÜ K‡i AÜKvi N‡i wb‡q hvIqv nq Ges Av‡jvK wPÎMÖvnx †cøUwU‡K ¯-vBW n‡Z †ei
K‡i †W‡fjcvi (developer) bvgK GK cÖKvi ivmvqwbK `ªe‡Y Wywe‡q ivLv nq| †cø‡Ui †h Ask wmjfvi
n¨vjvBW‡K †W‡fjcvi weRviY (reduction) cÖwµqvq †iŠc¨ avZ‡e cwiYZ K‡i| j¶¨e¯‘i †h Ask hZ D¾¡j,
†cø‡Ui †mB As‡k ZZ iƒcv Rgv nq Ges ZZ †ewk Kv‡jv †`Lvq| Av‡jvi ZxeªZv I D‡b¥vPbKv‡ji Dci iƒcvi
¯Í‡ii cyi‡Z¡i ZviZg¨ wbf©i K‡i| GLb †cøUwU‡K cvwb‡Z ay‡q nvB‡cv (Sodium thiosulphate) bvgK `ªe‡Y
Wyev‡bv nq| G‡Z †cø‡Ui †h †h As‡k Av‡jvK c‡o bv †mB mKj As‡ki wmjfvi n¨vjvBW M‡j hvq| AZtci
cwi®‹vi cvwb Øviv †c-UwU ay‡q †djv nq| Gfv‡e †cø‡U j¶¨e¯‘i GKwU wb‡MwUf wPÎ cvIqv hvq|

wb‡MwUf n‡Z cÖK…Z wPÎ A_©vr cwRwUf gyw`ªZ Kivi Rb¨ wb‡MwU‡fi wb‡P wmjfvi n¨vjvBW ª̀e‡Yi cÖ‡jc †`Iqv
d‡UvMÖv‡di KvMR ¯’vcb K‡i Aí mg‡qi Rb¨ wb‡MwU‡fi Dci Av‡jvK m¤úvZ Ki‡Z nq| Gici c~‡e©i g‡Zv
nvB‡cvi `ªe‡Y d‡UvMÖv‡di KvMR Wywe‡q cwi®‹vi cvwb‡Z ay‡q cwRwUf cvIqv hvq|

K¨v‡givi mv‡_ gvbe P¶zi Zzjbv
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bZzb kã : Av‡jvi cÖwZmiY, c~Y© Af¨šÍixY cÖwZdjb, msKU †KvY|

GB Aa¨vq cvV †k‡l hv wkLjvgÑ

-�� GKwU wbw`©ó ¯^”Q gva¨‡g Av‡jv mij †iLvq P‡j wKšÍy Ab¨ gva¨‡g cÖ‡e‡ki mv‡_ mv‡_B gva¨‡gi NbZ¡
Abymv‡i Gi w`K cwieZ©b nq|

-���  j¤^fv‡e Av‡jv GK gva¨g †_‡K wfbœ Ab¨ ¯^”Q gva¨‡g hvIqvi mgq Gi MwZc‡_i †Kv‡bv w`K cwieZ©b nq bv|

-��   Av‡jvK iwk¥ hLb nvjKv gva¨g †_‡K Nb gva¨‡g cÖ‡ek K‡i ZLb GwU Awfj‡¤^i w`‡K m‡i Av‡m| Av‡jvK
iwk¥ hLb Nb gva¨g †_‡K nvjKv gva¨‡g cÖ‡ek K‡i ZLb GwU Awfj¤̂ †_‡K `~‡i m‡i hvq|

-��  c~Y© Af¨šÍixY cÖwZdj‡bi mgq Nb gva¨‡g AvcZb †KvY Aek¨B Gi gva¨g `ywUi msKU †Kv‡Yi †P‡q eo
n‡Z n‡e|

-���  gvbe P¶zi Kvh©cÖYvwj Av‡jvK wPÎMÖvnx K¨v‡givi g‡Zv|

Abykxjbx
k~b¨¯’vb c~iY Ki
1| wfbœ gva¨‡g Av‡jvK iwk¥i MwZc‡_i w`K wbf©i K‡i gva¨‡gi --------------- Dci|

2| Awfj¤^ eivei AvcwZZ Av‡jvK iwk¥ --------------- n‡q wbM©Z nq|

3| c~Y© Af¨šÍixY cÖwZdj‡b --------------- †KvY --------------- †Kv‡Yi †P‡q eo|

msw¶ß DËi cÖkœ
1| Av‡jv wfbœ gva¨‡g MwZc_ cwieZ©b K‡i †Kb?
2| gixwPKv Kxfv‡e msMwVZ nq?
3| msKU †KvY Kx? GwU KLb m„wó nq?
4| gvbe †PvL I K¨v‡givi Awgj¸‡jv Kx Kx?

eûwbe©vPwb cÖkœ
1. †Pv‡Li †k¦ZcÖvPx‡ii mvg‡bi Ask‡K Kx e‡j?
K. †jÝ L. †iwUbv
M. Kwb©qv N. AvBwim

2. AcwUK¨vj dvBevi e¨eüZ nq-
i. R¡vjvwb Kv‡R
ii. cvK¯’wj ch©‡eÿ‡Y
iii. †Uwj‡hvMv‡hv‡Mi †ÿ‡Î

wb‡Pi †KvbwU mwVK?
K. i I ii L. i I iii
M. ii I iii N. i, ii I iii
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wb‡Pi wPÎ †_‡K 3 I 4 b¤^i cÖ‡kœi DËi `vI

3. †Kvb wP‡Î Av‡jvKiwk¥ Nb gva¨g n‡Z nvjKv gva¨‡g cÖ‡ek Ki‡Q?

K. P L. Q

M. R N. S

4. †Kvb wP‡Î AvcvZb †KvY I cÖwZmiY †Kv‡Yi gvb mgvb-
K. P I R L. Q I R

M. Q I S N. S I P

m„Rbkxj cÖkœ
1. Avwbm GKw`b †Mvmj Ki‡Z cyKzi Nv‡U †Mj| †m cyKz‡ii ¯^”Q cvwb‡Z `„k¨gvb wmuwo‡Z cv ivLj| wKš‘
wmuwowU Zvi aviYvi †P‡q wb‡P _vKvq †m c‡o †Mj| Ab¨w`‡K Zvi †QvU fvB cyKz‡i myowK w`‡q gvQ ai‡Z
†Mj| wKš‘ mwVK Ae¯_v‡b myowK wb‡ÿc bv Kivq †m gvQ ai‡Z e¨_© n‡jv|

K. Awÿ‡MvjK Kv‡K e‡j?
L. Av‡jvK iwk¥i w`K cwieZ©‡bi KviY Kx?
M. cyKz‡i Avwb‡mi c‡o hvIqvi KviY e¨vL¨v Ki|
N. Kx ai‡bi †KŠkj Aej¤̂b Ki‡j Avwb‡mi †QvU fvB‡qi gvQ wkKvi Kiv m¤¢e n‡Zv? hyw³mn gZvgZ `vI|

2.

K. Av‡jvi cÖwZmiY Kv‡K e‡j?
L. AcwUK¨vj dvBevi ej‡Z Kx eySvq?
M. wP‡Î msKU †KvY e¨vL¨v Ki|
N. RO iwk¥i MwZc_ wPÎ Gu‡K e¨vL¨v Ki|



Øv`k Aa¨vq

gnvKvk I DcMÖn
w`‡bi †ejv AvKv‡ki w`‡K ZvKv‡j Avgiv m~h©‡K †`L‡Z cvB| iv‡Zi †gNgy³ AvKvk Avgv‡`i wew¯§Z K‡i|
iv‡Zi AvKv‡k _v‡K Puv` I wgUwgU K‡i R¦jv AmsL¨ Zviv| G‡`i †mŠ›`h© Avgv‡`i gy» K‡i| Avgv‡`i gv_vi
Dci i‡q‡Q AbšÍ AvKvk, mxgvnxb duvKv RvqMv ev gnvKvk| m~h©, Puv`, MÖn, Zviv, gnvKvk, Qvqvc_, M¨vjvw·
BZ¨vw` †`Lv bv‡`Lv mewKQz‡K wb‡q gnvwek¦| gnvwe‡k¦i mKj wKQz‡K ejv nq b‡fvgÊwjq e¯‘| GB Aa¨v‡q
Avgiv gnvwek¦ wb‡q Av‡jvPbv Kie|

GB Aa¨vq cvV †k‡l AvgivÑ

� •� gnvKvk I gnvwek¦ e¨vL¨v Ki‡Z cvie|

� •� cÖvK…wZK I K…wÎg DcMÖn e¨vL¨v Ki‡Z cvie|

� •� DcMÖ‡ni K¶c‡_ Pjvi MwZ e¨vL¨v Ki‡Z cvie|

� •� K…wÎg DcMÖ‡ni e¨envi I ¸iyZ¡ eY©bv Ki‡Z cvie|

� •� K…wÎg DcMÖ‡ni Ae`vb Dcjwä Ki‡Z cvie|



110 weÁvb

wPÎ 12.1 : c„w_ex, evqygÊj I gnvKvk

cvV 1 : gnvKvk

Avgiv AvKv‡ki w`‡K ZvKv‡j `~i `~iv‡šÍi A‡bK e¯‘ †`L‡Z cvB| w`‡bi AvKv‡ki m~h© iv‡Zi AvKv‡ki MÖn,
DcMÖn, b¶Î BZ¨vw` Avgv‡`i †Pv‡L c‡o| Avgiv hw` `~iwe¶Y w`‡q AvKv‡ki w`‡K ZvKvB AviI A‡bK wKQz
†`L‡Z cvB| e„n¯úwZ MÖn Zvi DcMÖnmn R¡jR¡j Ki‡Z _v‡K| MÖn, b¶Î, Qvqvc_, M¨vjvw· BZ¨vw`i gvSLv‡b
†h Lvwj RvqMv Zv‡K gnvKvk ev gnvk~b¨ e‡j| gnvKv‡ki w`‡K ZvKv‡j Avgiv †hme e¯‘ †`L‡Z cvB Zv n‡jv
c`v_©, †hgb Avgv‡`i GB c„w_ex| gnvKvk †Kv‡bv c`v_© w`‡q ˆZwi bq| gnvKvk ej‡Z c`v‡_©i Abycw¯’wZ
†evSvq| GUv n‡jv †m duvKv RvqMv ev AÂj †hLvb w`‡q c„w_ex, Puv`, m~h© I Zviviv PjvPj K‡i|

gnvKvk ev gnvk~‡b¨i ïiy †Kv_v †_‡K?

c„w_exi g‡Zv Gi evqygÊjI gnvKv‡k Nyi‡Q| GRb¨ evqygÊj‡K gnvKv‡ki Ask wn‡m‡e we‡ePbv Kiv nq bv|
G‡K c„w_exi Ask wn‡m‡e we‡ePbv Kiv nq| Zvn‡j †Kv_v †_‡K evqygÊ‡ji †kl Ges gnvKv‡ki ïiy? AwaKvsk
evqygÊj c„w_exi †ek KvQvKvwQ| c„w_ex c„ô †_‡K `~iZ¡ hZ evo‡Z _v‡K evqygÊj ZZ nvjKv n‡Z _v‡K Ges
160 wK‡jvwgUv‡ii ci evqygÊj _v‡K bv ej‡jB P‡j| AwaKvsk weÁvbx g‡b K‡ib †h, c„w_ex †_‡K 160
wK‡jvwgUvi D”PZvq evqygÊ‡ji †kl Ges gnvKv‡ki ïiy|

gnvKvk KZ `~i ch©šÍ we¯Í…Z? gnvKv‡ki wK †Kv‡bv mxgv Av‡Q? GK mgq gvbyl fveZ, gnvKv‡ki mxgv Av‡Q|
Zviv fveZ †h, hZ `~i ch©šÍ me‡P‡q `~‡ii e¯‘wU Zviv †`L‡Z cvq, †m ch©šÍB gnvKvk we¯Í…Z Ges gnvKvk
eµvK…wZi| cieZ©x‡Z `~iwe¶Y hš¿ Avwe®‹v‡ii ci Zvi `„wómxgvi evB‡ii A‡bK MÖn, b¶Î, a~g‡KZz I
M¨vjvw· †`L‡Z †cj| Zviv wm×v‡šÍ G‡jv †h, gnvKv‡ki †Kv‡bv †kl †bB|

KvR : wewfbœ eB I g¨vMvwRb †_‡K †R‡b bvI gnvKvk Kx? gnvKv‡k Kx Kx Av‡Q? mewKQz †Zvgvi LvZvq
†bvU Ki| Ab¨ eÜz‡`i msM„nxZ Z‡_¨i mv‡_ wgwj‡q †`L| †Kv‡bv Awgj cvIqv †M‡j Zv wk¶‡Ki
Dcw¯’wZ‡Z †kÖwY‡Z Dc¯’vcb Ki|
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cvV 2 : gnvwek¦

gnvwek¦ Kx?

hv wKQz Av‡Q Zvi mewKQz wb‡qB gnvwek¦| ¶z`ª †cvKvgvKo I a~wjKYv †_‡K ïiy K‡i Avgv‡`i GB c„w_ex, `~i-
`~iv‡šÍi MÖn-b¶Î, a~g‡KZz, M¨vjvw· Ges †`Lv bv †`Lv mewKQz wb‡qB gnvwek¦| gnvwek¦ †h KZ eo Zv †KD
Rv‡b bv| †KD Rv‡b bv gnvwe‡k¦i AvKvi ev AvK…wZ †Kgb? A‡bK weÁvbx g‡b K‡ib gnvwe‡k¦i ïiy I †kl
†bB| †KD †KD GL‡bv wek¦vm K‡ib gnvwe‡k¦i AvKvi I AvK…wZ Av‡Q| gvbyl cÖwZwbqZB gnvwek¦ m¤ú‡K© bZzb
bZzb Z_¨ Avwe®‹vi Ki‡Q| Zey, Gi A‡bK wKQzB GL‡bv ARvbv i‡q †M‡Q| GB ARvbv nq‡Zv wPiKvjB _vK‡e|

A‡bK wKQz ARvbv _vK‡jI weÁvbxiv GUv Rvb‡Z †c‡i‡Qb †h, gnvwe‡k¦i A‡bKwKQzB gnvKvk bvgK mxgvnxb
duvKv RvqMvq Qwo‡q-wQwU‡q Av‡Q| gnvwe‡k¦i †Kv‡bv †Kv‡bv As‡k Gme e¯‘ ev c`v‡_©i Dcw¯’wZ Ab¨ As‡ki
†P‡q †ewk| †hme As‡k c`v_© ev e¯‘ †ewk R‡ov ev Nbxf~Z n‡q‡Q Zv‡`i ejv nq M¨vjvw· ev b¶ÎRMr|
M¨vjvw· n‡jv MÖn I b¶‡Îi GK e„nr `j| Avgv‡`i evmf~wg c„w_ex †h M¨vjvw·‡Z Aew¯’Z Zvi bvg Qvqvc_|
GiKg †KvwU †KvwU M¨vjvw· i‡q‡Q gnvwe‡k¦, †hLv‡b i‡q‡Q †KvwU †KvwU b¶Î|

M¨vjvw·¸‡jv gnvKv‡k Suv‡K Suv‡K Ny‡i †eovq, wVK †hb evqygÊ‡j D‡o †eov‡bv †gŠgvwQi Suv‡Ki g‡Zv|
gnvKv‡ki mxgvnxbZvi Zzjbvq M¨vjvw· b¶Î¸‡jv‡K Lye KvQvKvwQ g‡b nq wKšÍy, Avm‡j Zv bq| Giv ci¯úi
†_‡K A‡bK `~‡i| G‡`i ga¨Kvi `~iZ¡ m¤ú‡K© †Zvgv‡`i GKUz aviYv †`Iqv hvK| Avgiv Rvwb †h, Av‡jv GK
†m‡K‡Û cÖvq 3 j¶ wK‡jvwgUvi c_ †h‡Z cv‡i| c„w_ex I m~‡h©i `~iZ¡ cÖvq 15 †KvwU wK‡jvwgUvi, m~h© †_‡K
c„w_ex‡Z Av‡jv Avm‡Z mgq jv‡M 8 wgwb‡Ui GKUz †ewk cÖvq 8 wgwbU 20 †m‡KÛ| wKšÍy m~h© †_‡K Gi me‡P‡q
wbKUeZx© b¶Î Avjdv †m‡›Uvwi‡Z Av‡jv †cuŠQv‡Z mgq jv‡M 4 eQ‡ii †P‡q †ewk| GK `~ieZ©x b¶Î †_‡K Ab¨
`~ieZ©x b¶‡Î Av‡jvi †cuŠQv‡Z mgq jv‡M K‡qK wgwjqb eQi| Gevi wbðqB eyS‡Z cviQ b¶Î¸‡jvi ga¨eZ©©x
`~iZ¡ KZ †ewk Avi gnvwek¦ KZ wekvj|

†mŠiRMr Qvqvc_ bvgK M¨vjvw·i AšÍM©Z| c„w_ex †_‡K b¶Î¸‡jv‡K `c&`c& ev wgU&wgU& K‡i R¡j‡Z †`Lv hvq|
b¶Î¸‡jv cÖ‡Z¨‡K GK GKwU R¡jšÍ M¨vmwcÊ e‡j G‡`i meviB Av‡jv I DËvc Av‡Q| gnvwe‡k¦i
b¶Î¸‡jv‡K Zv‡`i Av‡jvi ZxeªZv Abymv‡i jvj, bxj, njy` GB wZb e‡Y© fvM Kiv n‡q‡Q| AwZ e„nr b¶‡Îi
is jvj, gvSvwi b¶‡Îi is njy` Ges †QvU b¶‡Îi is bxj n‡q _v‡K|

gnvwe‡k¦i DrcwË n‡jv Kxfv‡e?

gnvwe‡k¦i DrcwË I weKvk msµvšÍ †hme ZË¡ Av‡Q Zvi g‡a¨ eûj cÖPwjZ n‡jv ÕweMe¨vO ZË¡Õ| evsjvq G‡K
ejv nq Õgnvwe‡ùviY ZË¡Õ| GB Z‡Ë¡i g‡Z gnvwek¦ GKmgq AZ¨šÍ DËß I Nbiƒ‡c ev Nb Ae¯’vq wQj hv
AwZ `ªyZ cÖmvwiZ nw”Qj| `ªyZ cÖmvi‡Yi d‡j gnvwek¦ VvÛv n‡q hvq Ges eZ©gvb cÖmviYkxj Ae¯’vq †cuŠQvq|
AwZ m¤úªwZ Rvbv †M‡Q †h, weMe¨vO ev gnvwe‡ùviY msNwUZ n‡qwQj cÖvq 13.75 wewjqb eQi ( 1375 †KvwU
eQi) c~‡e© Ges GUvB gnvwe‡k¦i eqm| weMe¨vO ZË¡ GKwU eû cixw¶Z ˆeÁvwbK ZË¡ hv †ewkifvM weÁvbx
MÖnY K‡i‡Qb| Gi KviY, †R¨vwZwe©`‡`i ch©‡ew¶Z cÖvq mKj NUbvB GB ZË¡ mwVK I e¨vcKfv‡e e¨vL¨v Ki‡Z
m¶g| eZ©gvb Kv‡ji weL¨vZ c`v_©weÁvbx w÷‡db nwKs GB Z‡Ë¡i c‡¶ hyw³ †`b Ges c`v_©we`¨vi `„wó‡KvY
†_‡K Gi e¨vL¨v Dc¯’vcb K‡ib|
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cvV 3 : cÖvK…wZK ev ¯^vfvweK DcMÖn
Avgiv Av‡MB e‡jwQ †h M¨vjvw·‡Z Avgiv evm Kwi Zvi bvg
Qvqvc_| GB Qvqvc‡_ i‡q‡Q m~h© I Gi cwievi hv‡K
†mŠiRMr ejv nq| †mŠiRM‡Z i‡q‡Q m~h© I G‡K wN‡i
AveZ©bkxj 8wU MÖn| †hme e¯‘ m~‡h©i Pviw`‡K †Nv‡i
Zv‡`i ejv nq MÖn| m~h©‡K wN‡i AveZ©bkxj AvUwU MÖn n‡jv
eya, ïµ, c„w_ex, g½j, e„n¯úwZ, kwb, BD‡ibvm I †bcPzb|

†Kv‡bv †Kv‡bv MÖ‡ni i‡q‡Q GKvwaK DcMÖn| hviv MÖn‡K †K› ª̀ K‡i †Nv‡i G‡`i ejv nq DcMÖn| †hgb c„w_ex†K
†K›`ª K‡i Nyi‡Q Puv` ZvB Puv` c„w_exi DcMÖn| myZivs, c„w_ex m~‡h©i GKwU MÖn Ges Puv` c„w_exi DcMÖn| wb‡Pi
KvRwU Ki Zvn‡j MÖn I DcMÖ‡ni MwZ eyS‡Z cvi‡e|

KvR : MÖn I DcMÖ‡ni AveZ©b m¤c‡K© Rvbv

c×wZ : †kÖwYK‡¶ ev †kÖwYK‡ÿi evB‡i GKwU duvKv RvqMvq hvI| †Zvgvi †Kv‡bv eÜz‡K GKwU wbw`©ó
RvqMvq `uvov‡Z ej| Zv‡K †K› ª̀ K‡i GKwU eo e„Ë AuvK| GB e„‡Ëi †iLvi Dci Zzwg `uvovI| Gevi
†Zvgvi Ab¨ †Kv‡bv eÜz‡K †Zvgv‡K †K›`ª K‡i GKwU †QvU e„Ë AuvK‡Z e‡jv| †Zvgvi eÜz‡K GB e„Ë c‡_
†Zvgvi Pviw`‡K Nyi‡Z ej| GLb Zzwg †Zvgv‡K wN‡i AveZ©bKvix eÜzmn cÖ_g eÜzi Pviw`‡K eo e„Ëc‡_
Nyi‡Z _vK| GLv‡b †Zvgvi cÖ_g eÜz n‡jv m~h©, Zzwg n‡j c„w_ex Avi †Zvgvi wØZxq eÜz n‡jv Puv`|

†R¨vwZwe©Ávbx‡`i aviYv b¶‡Îi R‡b¥i mgq G‡KKwU MÖn‡K wN‡i K‡qKwU gnvRvMwZK †gN AvewZ©Z nZ| Giv
b¶‡Îi AvKl©‡Y Nwbf~Z n‡q Ae‡k‡l RgvU †eu‡a MÖn‡`i Rb¥ nq| Gfv‡eB Avevi MÖn‡`i Pvicv‡k Rgv
gnvRvMwZK †gN †_‡KB DcMÖn m„wó n‡q‡Q| Gme DcMÖn n‡jv cÖvK…wZK DcMÖn|

MÖn I DcMÖ‡ni †Kv‡bv Av‡jv I DËvc †bB| G‡`i Dci m~‡h©i Av‡jv c‡o Zv cÖwZdwjZ nq| c„w_exi 1wU,
g½‡ji 2wU, e„n¯úwZi 63wU, kwbi 34wU, BD‡ibv‡mi 27wU Ges †bcPz‡bi 13wU DcMÖn Av‡Q| Giv G‡`i
MÖ‡ni gva¨vKl©Y e‡ji cÖfv‡e MÖ‡ni Pviw`‡K †Nv‡i|

cvV 4 : K…wÎg DcMÖn I Gi BwZnvm
gvby‡li cvVv‡bv †hme e¯‘ ev gnvKvkhvb c„w_ex‡K †K› ª̀ K‡i wbw`©ó K¶c‡_ †Nv‡i Zv‡`i ejv nq K…wÎg
DcMªn| i‡K‡Ui mvnv‡h¨ G‡`i Dr‡¶cY Kiv nq| c„w_exi gva¨vKl©Y Uv‡bi cÖfv‡e Puv‡`i g‡Zv Giv G‡`i
K¶c‡_ †Nv‡i| K…wÎg DcMÖn Puv‡`i Zzjbvq A‡bK †QvU Ges Puv‡`i Zzjbvq A‡bK wbPz w`‡q c„w_exi Pviw`‡K
†Nv‡i| wbw`©ó K¶c‡_ †Nvivi Rb¨ G‡`i cÖ‡qvRbxq `yªwZ _vK‡Z nq| c„w_ex †_‡K K…wÎg DcMÖ‡ni D”PZv hZ
†ewk n‡e Zvi ª̀ywZ n‡e ZZ Kg| d‡j c„w_ex‡K cÖ`w¶Y Ki‡Z Giv †ewk mgq †b‡e| Avgiv Rvwb c„w_ex
24 NÈvq Gi wbR A‡¶i Pviw`‡K GKevi cuvK Lvq| myZivs, †Kv‡bv K…wÎg DcMÖn hw` 24 NÈvq c„w_exi
Pviw`‡K GKevi Ny‡i Av‡m Zvn‡j G‡K c„w_ex †_‡K w¯’i e‡j g‡b n‡e|

wPÎ 12.2 : †mŠiRMr

eyag½j

ïµm~h©

kwb

BD‡i‡bm
†bcPzb

c„w_ex

e„n¯úwZ
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K…wÎg DcMÖn I gnvKvk hvÎvi BwZnvm Lye GKUv cy‡iv‡bv bq, G‡Kev‡iB bZzb| †Zvgiv †R‡b AevK n‡e †h,
gnvKvkhvÎvi cÖ_g c`‡¶cwUi m~Pbv n‡qwQj 1957 mv‡ji 4Vv A‡±vei| GB hvÎvi m~Pbv K‡i ZrKvjxb
†mvwf‡qU BDwbqb| Zviv ¯úyUwbK-1 bvgK K…wÎg DcMÖn gnvKv‡k Dr‡¶cY K‡i| ¯úyUwbK k‡ãi A_© n‡jv
ågYm½x| GKB eQi 2iv b‡f¤^i ¯úyUwbK-2 bvgK Av‡iKwU K…wÎg DcMÖn Zviv gnvKv‡k cvVvb| cÖ_g gvwK©b
K…wÎg DcMÖ‡ni bvg G·‡cøvivi-1| GB DcMÖn 1958 mv‡ji 2iv †deªyqvwi gnvKv‡k cvVv‡bv nq| f÷K-1
bvgK †mvwf‡qU K…wÎg DcMÖn gvbyl wb‡q cÖ_g c„w_ex‡K cÖ`w¶Y K‡i| †h gvbylwU cÖ_g gnvKv‡k wM‡qwQ‡jb
Zvi bvg †mvwf‡qU BDwbq‡bi BDwi M¨vMvwib| wZwb 1961 mv‡ji 12B GwcÖj f÷K-1 K„wÎg DcMÖ‡n P‡o
c„w_ex‡K cÖ`w¶Y K‡ib| ÷K-6 bvgK K…wÎg DcMÖ‡n (gnvKvkhvb) P‡o cÖ_g †mvwf‡qU gwnjv gnvKvkPvwi
†f‡jbwUbv †Z‡im‡Kvfv gnvKv‡k Ny‡i Av‡mb 1963 mv‡j| Bb‡Uj‡mU-1 K…wÎg DcMÖn‡K cvVv‡bv nq
evwYwR¨Kfv‡e e¨env‡ii Rb¨ †hvMv‡hvM DcMÖn wn‡m‡e| wi‡gvU‡mbwms ev `~i Abyave‡bi Rb¨ cvVv‡bv cÖ_g
DcMÖn n‡jv j¨vÛ‡mU-1| G‡K cvVv‡bv nq 1972 mv‡j| AvšÍR©vwZK †hvMm~Î ¯’vc‡bi Rb¨ A¨v‡cv‡jv-m‡qvR
†U÷ cÖ‡R± bv‡g GKwU K…wÎg DcMÖn gnvKv‡k cÖ_g cvVv‡bv nq 1975 mv‡j| c„w_exi wewfbœ †`k G ch©šÍ cÖvq
nvRvi nvRvi K…wÎg DcMÖn gnvKv‡k cvwV‡q‡Q| K‡qK kZ K…wÎg DcMÖn eZ©gv‡b e¨envi Kiv n‡”Q Ges nvRvi
nvRvi Ae¨eüZ K…wÎg DcMÖn ev Zv‡`i Askwe‡kl gnvKvk aŸsmve‡kl wn‡m‡e c„w_ex‡K cÖ`w¶Y Ki‡Q|

cvV 5 : K…wÎg DcMÖ‡ni K¶c‡_ Pjv ev ågY
c„w_exi Pviw`‡K †Nvivi Rb¨ †K› ª̀gywL ej ev Uv‡bi cÖ‡qvRb nq| K…wÎg DcMÖ‡ni Dci c„w_exi AvKl©Y ej ev
AwfKl© ejB GB †K› ª̀gywL ej †RvMvq| wnmve K‡i †`Lv †M‡Q †h, hw` c„w_exi cÖvq 250 wK‡jvwgUvi Dc‡i
Zz‡j c„w_ex c„‡ôi mgvšÍivjfv‡e cÖwZ †m‡K‡Û cÖvq 8 wK‡jvwgUvi †eM †`Iqv hvq Z‡e K…wÎg DcMÖn c„w_exi
Pviw`‡K Nyi‡Z _v‡K| wKšÍy GZ Dc‡i Zz‡j †Kv‡bv e¯‘‡K GZ †ewk †eM †`Iqv mnRmva¨ e¨vcvi bq| KviY,
evqy¯Í‡ii mv‡_ Zxeª msN‡l© GZ Zvc Drcbœ n‡e †h, e¯ÍywU cy‡o QvB n‡q hv‡e| wZbwU i‡K‡Ui mvnv‡h¨ K…wÎg
DcMÖn‡K wbw`©ó D”PZvq Zz‡j c‡i f~c„‡ôi mgvšÍiv‡j †eM †`Iqv nq| ZLb K…wÎg DcMÖnwU c„w_exi Pvicv‡k
Nyi‡Z _v‡K|

K…wÎg DcMÖn Kxfv‡e c„w_exi Pviw`‡K †Nv‡i Zv Rvb‡Z wb‡Pi KvRwU Ki|

KvR : c„w_exi Pviw`‡K K…wÎg DcMÖ‡ni AveZ©b m¤ú‡K© Rvbv

c×wZ : GKwU †Uwbm ej‡K cÖvq 1 wgUvi j¤^v GKwU myZvi
GK gv_vq k³ K‡i euva| Gevi myZvi Aci gv_v GK nv‡Z k³
K‡i a‡i Aci nv‡Z ejwU f~c„‡ôi mgvšÍiv‡j Qz‡o `vI| †`L‡e
ejwU mvg‡bi w`‡K mvgvb¨ wM‡q e„ËvKvi c‡_ †h‡Z PvB‡Q|
myZvi gv_v a‡i ejwU Nyiv‡j ejwU myZvi Uv‡b e„ËvKvi c‡_
Nyi‡e| GLv‡b Zzwg n‡j c„w_ex, ej n‡jv K…wÎg DcMÖn Ges
myZvi Uvb n‡jv AwfKl© ej| e„ËvKvi c_wU n‡jv K…wÎg
DcMÖ‡ni K¶c_|

GLb wbðqB eyS‡Z cviQ Dr‡¶c‡Yi ci K…wÎg DcMÖn †Kb c„w_exi Pviw`‡K wbw`©ó K¶c‡_ Nyi‡Q|
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cvV 6 I 7 : K…wÎg DcMÖ‡ni e¨envi I ¸iyZ¡
K…wÎg DcMÖn bvbvb iKg Kv‡R e¨envi Kiv nq| G‡`i e¨envi Abymv‡i G‡`i wewfbœ bv‡g AwfwnZ Kiv nq|
†hgb-

K| †hvMv‡hvM DcMÖn

L| AvenvIqv DcMÖn

M| c„w_ex ch©‡e¶YKvix DcMÖn

N| mvgwiK ev †Mv‡q›`v DcMÖn

O| †bŠcwienb DcMÖn

P| †R¨vwZwe©`¨vwelqK DcMÖn

†hvMv‡hvM DcMÖn

Avgiv A‡b‡K Bsj¨vÛ, Av‡gwiKv ev Ab¨ †h †Kv‡bv †`‡k AvZ¥xq-¯̂R‡bi mv‡_ †Uwj‡dv‡b K_v e‡j _vwK|
Avgiv hLb †Uwj‡dv‡b Ab¨ †`‡ki Kv‡iv mv‡_ K_v ewj, ZLb Avgv‡`i †`‡ki †Kv‡bv wWk Gwi‡qj †_‡K
GKwU †eZvi m‡¼Z K…wÎg DcMÖ‡n †cÖwiZ nq| DcMÖnwU m‡¼ZwU‡K Aci †`‡ki †Kv‡bv GKwU wWk Gwi‡q‡j
cvwV‡q †`q, †mLvb †_‡K hvi mv‡_ K_v ejwQ Zvi †Uwj‡dv‡b †cuŠQvq|

GQvov Avgiv wewfbœ †`‡k AbywôZ wek¦Kvc ev Awjw¤úK †MBg †Uwjwfk‡b †`‡L _vwK| Ab¨‡`k †_‡K GKBfv‡e
†eZvi m‡¼Z K…wÎg DcMÖ‡ni gva¨‡g Avgv‡`i †Uwjwfk‡b †cuŠQvq| †h †`‡k †Ljv n‡”Q †m †`k †_‡K wWk
Gwi‡q‡ji gva¨‡g GKwU m‡¼Z DcMÖ‡n cvVv‡bv nq| DcMÖn m‡¼ZwU cybivq Avgv‡`i †`‡ki †Kv‡bv
wWkGwi‡q‡j cvwV‡q †`q| †mLvb †_‡K Avgv‡`i †Uwjwfk‡b †cuŠ‡Q| K…wÎg DcMÖn GLv‡b wi‡j †÷k‡bi KvR
K‡i| GB DcMÖn †Uwjwfkb †cÖvMÖvg I †Uwj‡dvb msev` c„w_exi GKcÖvšÍ †_‡K Ab¨cÖv‡šÍ e‡q wb‡q hvq| Gi
bvg ZvB †hvMv‡hvM DcMÖn|

AvenvIqv DcMÖn

Avgiv †Uwjwfkb I †iwWI‡Z AvenvIqvi Lei ïwb Ges cwÎKvq AvenvIqvi Lei cwo| Gme gva¨g
AvenvIqvi GB c~e©vfvm †Kv_v †_‡K cvq? AvenvIqv DcMÖn AvenvIqvi c~e©vfvm`vbKvix e¨w³‡`i Rvwb‡q †`q H
w`‡bi ev cieZ©x K‡qK w`‡bi AvenvIqv †Kgb n‡e? †Kv_vq †gN m„wó n‡”Q? †Kvb w`‡K †gN hv‡”Q? †Kv_vq
KLb e„wó n‡Z cv‡i? AvenvIqv DcMÖn Gme †`L‡Z cvq| GB DcMÖn evqy cÖevn, mvB‡K¬vb m„wó nIqv, †Kv_vq
Nbxf~Z n‡”Q, †Kvb w`‡K AvNvZ nvb‡Z cv‡i Zvi mewKQz ch©‡e¶Y K‡i c~e©vfvm w`‡Z cv‡i| GRb¨ GB
DcMÖ‡ni bvg AvenvIqv DcMÖn|

c„w_ex ch©‡e¶YKvix DcMÖn

GB DcMÖn c„w_exc„‡ôi my¯úó wPÎ w`‡Z cv‡i| mgy‡ ª̀ †Kv_vq †Kvb RvnvR †_‡K †Zj PyB‡q cwi‡ek `~lY Ki‡Q?
†Kvb kn‡ii evqy `~wlZ I gqjv, GB DcMÖ‡ni mvnv‡h¨ Qwe Zz‡j Rvbv †h‡Z cv‡i| †Kvb gv‡V dmj fv‡jv n‡”Q,
†Kv‡bv dm‡j †ivM-evjvB ev †cvKv-gvKo AvµgY K‡i‡Q wK bv, Zv Rvb‡Z Z_¨ I Qwe GB DcMÖn cvVv‡Z cv‡i|
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e‡b †Kv_vq Av¸b †j‡M‡Q, †Kv‡bv Rvnv‡Ri hvÎvc‡_ wngevn Av‡Q Zv Rvb‡Z GB DcMÖn mnvqZv Ki‡Z cv‡i|
gvwU, cvwb I evqy `~lY wbY©‡qi Rb¨I GB DcMÖn e¨envi Kiv nq|

mvgwiK ev †Mv‡q›`v DcMÖn

†Mv‡q›`vi KvR Kivi Rb¨ mvgwiK evwnbx‡Z GB DcMÖn e¨envi Kiv nq ZvB Gi bvg †Mv‡q›`v DcMÖn| cÖwZc¶
†hv×viv †Kv_vq jywK‡q Av‡Q, †Mvc‡b Zviv †Kv‡bv AbycÖ‡ek NUv‡”Q wK bv, †Kv‡bv †Mvcb AvµgY n‡”Q wK bv
BZ¨vw` Lei msMÖ‡ni Rb¨ GB DcMÖn e¨envi Kiv nq|

†bŠcwienb DcMÖn

Avgiv Mvwo, wegvb ev Rvnv‡R ågY K‡i _vwK| wekvj mgy‡ ª̀ RvnvR Kx K‡i Gi Ae¯’vb wbY©q K‡i? †Kvb
wegvb AvKv‡k †Kv_vq Av‡Q Zv Kx K‡i Rv‡b? GK †`k †_‡K Av‡iK †`‡k hvevi mgq Kx K‡i eyS‡Z cv‡i
†Kv_vq Av‡Q? Mvwo, mvgyw`ªK RvnvR I wegvb G‡`i Ae¯’vb mwVKfv‡e wbY©‡qi Rb¨ †bŠcwienb DcMÖ‡ni
mnvqZv wb‡q _v‡K|

†R¨vwZwe©`¨vwelqK DcMÖn

GB DcMÖ‡n ivLv †Uwj‡¯‹vc ev `~iex¶Yhš¿ gnvwek¦ m¤ú‡K© wewfbœ ARvbv Z_¨ †R¨vwZwe©Ávbx‡`i w`‡q _v‡K|

bZzb kã

gnvKvk, gnvwek¦, M¨vjvw·, Qvqvc_, †mŠiRMr, MÖn, DcMÖn I K…wÎg DcMªn

GB Aa¨vq cvV †k‡l hv wkLjvgÑ

-���MÖn, b¶Î, Qvqvc_, M¨jvw· BZ¨vw`i gvSLv‡b †h Lvwj RvqMv Zv‡K gnvKvk ev gnvk~b¨ e‡j| gnvKvk
†Kv‡bv c`v_© w`‡q ˆZwi bq|

-� m~h©, Puv`, MÖn, Zviv, gnvKvk, Qvqvc_, M¨vjvw· BZ¨vw` †`Lv bv‡`Lv mewKQz‡K wb‡q gnvwek¦|

-� gnvwe‡k¦i †hme As‡k c`v_© ev e¯‘ †ewk R‡ov ev Nbxf~Z n‡q‡Q Zv‡`i ejv nq M¨vjvw· |

-� †h M¨vjvw·‡Z Avgiv evm Kwi Zvi bvg Qvqvc_| GB Qvqvc‡_B i‡q‡Q †mŠiRMr |

-�  m~h© GKwU b¶Î| m~‡h©i i‡q‡Q AvUwU MÖn| Giv n‡jv- eya, ïµ, c„w_ex, g½j, e„n¯úwZ, kwb, BD‡ibvm I
†bcPzb|

-��� b¶Î‡K †K› ª̀ K‡i hviv †Nv‡i Zv‡`i ejv nq MÖn| MÖn‡K †K› ª̀ K‡i hviv †Nv‡i Zv‡`i ejv nq DcMÖn|

-���� gvby‡li cvVv‡bv †hme gnvKvkhvb c„w_ex‡K †K› ª̀ K‡i †Nv‡i Zv‡`i ejv nq K…wÎg DcMªn|

-���KvR Abymv‡i K…wÎg DcMÖ‡ni bvg †`Iqv n‡q‡Q †hgb †hvMv‡hvM DcMÖn, AvenvIqv DcMÖn, c„w_ex
ch©‡e¶YKvix DcMÖn, mvgwiK ev †Mv‡q›`v DcMÖn, †bŠcwienb DcMÖn, †R¨vwZwe©`¨vwelqK DcMÖn|
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Abykxjbx
k~b¨¯’vb c~iY Ki

1. gnvwe‡k¦i Amxg duvKv ¯’vb‡K ------------e‡j|

2. MÖn‡K AveZ©bKvix e¯‘‡`i ejv nq-------------|

3. †mŠiRMr †h M¨vjvw·‡Z i‡q‡Q Zvi bvg ------------|

4. gvby‡li ˆZwi ------------n‡jv K…wÎg DcMÖn|

5. †h gwnjv cÖ_g ------------ågY K‡i‡Qb Zvi bvg †f‡jbwUbv †Z‡im‡Kvfv|

msw¶ß DËi cÖkœ
1. gnvKvk I gnvk~‡b¨i g‡a¨ cv_©K¨ Kx?

2. DcMÖn gvby‡li A‡bK Kv‡R jv‡MÑ e¨vL¨v Ki|

3. M¨vjvw· Kx? Avgiv †Kvb M¨vjvw·‡Z evm Kwi?

4. gnvwe‡k¦i wekvjZv e¨vL¨v Ki|

5. K…wÎg DcMÖn c„w_exi Pviw`‡K †Kb †Nv‡i?

6. †mŠiRMr Kv‡K e‡j? GLv‡b Kx Kx MÖn Av‡Q?

eûwbe©vPwb cÖkœ

1. e„n¯úwZ MÖ‡ni KqwU DcMÖn?

K. 13wU L. 27wU

M. 34wU N. 63wU

2. M¨vjvw· n‡jv-

i. gnvwe‡k¦i †Kvb ¯’v‡b Nbxf~Z c`v‡_©i AvwaK¨

ii. MÖn, bÿ‡Îi gv‡S Aew¯’Z Lvwj RvqMv

iii. bÿÎ‡K †K› ª̀ K‡i cwiågYKvix †R¨vwZ®‹

wb‡Pi †KvbwU mwVK?

K. i L. ii

M. i I iii N. ii I iii
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wb‡Pi QKwU Aej¤^‡b 3 I 4 b¤̂i cÖ‡kœi DËi `vI

K…wÎg KvR
DcMÖn

M Rvnv‡Ri hvÎvc‡_ wngev‡ni Dcw¯’wZ wbY©q

N AvKv‡k wegv‡bi Ae¯’vb wbY©q

O gnvwek¦ m¤ú‡K© ARvbv Z_¨ wbY©q

P dm‡j †cvKvgvK‡oi Avµg‡Yi Z_¨ I Qwe msMÖn

3. N DcMÖnwU Kx?
K. †hvMv‡hvM DcMÖn L. †bŠ cwienb DcMÖn
M. †R¨vwZwe©`¨v welqK DcMÖn N. c„w_ex ch©‡eÿYKvix DcMÖn

4. Q‡K DwjøwLZ Kv‡Ri wfwË‡Z †Kvb `ywU DcMÖn GKB cÖK…wZi?
K. M I N L. N I O

M. O I P N. M I P

m„Rbkxj cÖkœ
1. gvQ aivi †bŠKvi gvwjK eKi mI`vMi †iwWI‡Z ïb‡Z †c‡jb e‡½vcmvM‡ii `wÿ‡Y N~wY©So Nbxf~Z
n‡”Q| †h †Kv‡bv mgq DcK~‡j AvNvZ nvb‡Z cv‡i| K·evRvi mgy ª̀e›`i‡K wZb b¤^i wec` m‡¼Z
†`Lv‡Z ejv n‡q‡Q Ges gvQ aivi †bŠKv‡K DcK‚‡ji KvQvKvwQ _vK‡Z ejv n‡q‡Q|
K. K…wÎg DcMÖn Kv‡K e‡j?
L. gnvwek¦ ej‡Z wK eySvq?
M. †iwWI Awdm N~wY©So Nbxf‚Z nIqvi Z_¨ †Kv_v †_‡K †cj? G Z_¨ cvIqv‡Z eKi mI`vM‡ii Kx DcKvi
n‡jv?

N. AvenvIqv evZ©vwU eKi mI`vMi I DcK‚jevmx‡`i Kxfv‡e mZK© Ki‡Z cv‡i| e¨L¨v Ki|

2.

K. gnvk~b¨ Kv‡K e‡j?
L. Puv` I K…wÎg DcMÖ‡ni g‡a¨ cv_©K¨ e¨vL¨v Ki|
M. P †Kvb ai‡bi †R¨vwZ®‹? e¨vL¨v Ki|
N. P, Q I R m¤ú‡K© Zzjbvg~jK Av‡jvPbv Ki|

cÖ‡R± : †mŠiRM‡Zi GKwU g‡Wj ˆZwi Ki|

P Q

R



Î‡qv`k Aa¨vq

Lv`¨ I cywó
eZ©gv‡b c„w_ex‡Z evm Ki‡Q jvL jvL wewfbœ Rv‡Zi cÖvYx| G‡`i AvKvi-AvK…wZ I ˆewkó¨ †hgb wfbœZi †Zgb
wewPÎ G‡`i Rxebaviv, ¯̂fve, Lv`¨ I Lv`¨MÖnY c×wZ| †`‡ni e„w×, kw³ I †eu‡P _vKvi Rb¨ cÖwZwU cÖvYxi
Lv`¨ Acwinvh©| AZGe gvbe‡`n‡K my¯’-mej ivLvi Rb¨I Lv`¨ Acwinvh©| Lv`¨ I cywó m¤ú‡K© h‡_ó aviYv
AR©b Kiv †`n‡K my¯’ ivLvi c~e©kZ©| Avwgl, kK©iv, †Zj I Pwe© BZ¨vw` ˆRe-†hŠM Avgiv Lv`¨ wnmv‡e MÖnY
Kwi| Avi G mKj Lv`¨ †_‡K cywó cvB| Lv`¨ ej‡Z †mB mKj ˆRe Dcv`vb‡K eySvq †h¸‡jv Rx‡ei †`n
MVb, ¶qc~iY I kw³ Drcv`‡b e¨eüZ nq| Avi G Lv`¨ †_‡K Rxe cywó jvf K‡i|

G Aa¨vq cvV †k‡l AvgivÑ

•�wewfbœ Lv‡`¨i cywó¸Y e¨vL¨v Ki‡Z cvie|

•�cywói AfveRwbZ †ivM cÖwZ‡iv‡ai Dcvq eY©bv Ki‡Z cvie|

•�Pvwn`v Abyhvqx Lv`¨ wbe©vP‡b m¶g ne|

cvV 1
BwÄb Pvjv‡bvi Rb¨ Kqjv, wW‡Rj, †c‡Uªvj, cÖvK…wZK M¨vm BZ¨vw` Dcv`vb e¨envi Kiv nq| ej‡Z cvi G R¡vjvwb¸‡jvi
KvR Kx? G R¡vjvwb¸‡jv cy‡o kw³ Drcbœ K‡i| Avi G kw³ hvbevnb¸‡jv‡K MwZ `vb K‡i| hvbevnb¸‡jv Pj‡Z
_v‡K| gvbe‡`n‡K GKwU BwÄ‡bi mv‡_ Zzjbv Kiv nq| Ab¨vb¨ BwÄ‡bi g‡Zv Avgv‡`i †`n bvgK BwÄbwU Pvjv‡bvi Rb¨
PvB kw³| gvbe‡`n G kw³ †Kv_v †_‡K cvq? Lv`¨ Avgv‡`i †`‡ni cywó Pvwn`v c~iY K‡i I kw³ †hvMvq|
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Lv‡`¨i g~j Drm mRxe †`n| Lv`¨ g~jZ wewfbœ †hŠ‡Mi mgš̂‡q MwVZ| Avgiv Dw™¢` I cÖvYx †_‡K g~jZ Lv`¨
cvB| Lv`¨ ej‡Z †mB ˆRe Dcv`vb‡K eySvq hv Rx‡ei †`nMVb, kw³ Drcv`‡b e¨eüZ nq| Lv‡`¨i g‡a¨ †h
mKj Dcv`vb ev cywó`ªe¨ _v‡K Zv Avgv‡`i †`‡n gyL¨Z wZbwU KvR K‡i| h_vÑ

- Rx‡ei e„w× mvab, ¶qc~iY I i¶Yv‡e¶Y|

- Zvckw³ I Kg©kw³ cÖ`vb|

- †ivM cÖwZ‡iva, my¯’Zv weavb I kvixie„Ëxq KvR (†hgb : cwicvK, k¦mb, †iPb BZ¨vw`) wbqš¿Y K‡i|

cywó I cywógvb

cywó GKwU cÖwµqv| G cÖwµqv‡Z Lv`¨e¯‘ LvIqvi c‡i cwicvK nq Ges RwUj Lv`¨ Dcv`vb¸‡jv †f‡½ mij
Dcv`v‡b cwiYZ nq| Gme mij Dcv`vb †`n †kvlY K‡i †bq| †kvl‡Yi c‡i Lv`¨ Dcv`vb¸‡jv †`‡ni mKj
A‡½i ¶qcÖvß †Kv‡li cybM©Vb I †`‡ni e„w×i Rb¨ bZzb †Kvl MVb K‡i| ZvQvov Zvc Drcv`b, †ivM
cÖwZ‡iva I i¶Yv‡e¶‡Yi Rb¨ cywó †hvMvq| †`‡n Lv‡`¨i GB mKj KvRB cywó cÖwµqvi Aš—M©Z| A_©vr cywó
Dcv`vb n‡”Q cÖwZw`‡bi Lvev‡ii ¸Ym¤úbœ †mme Dcv`vb hv †`‡ni kw³ I h_vh_ e„w× wbwðZ K‡i, †gav I
eyw× evovq, †ivM cÖwZ‡iva K‡i, AmyL-wemyL †_‡K ZvovZvwo †m‡i DV‡Z mvnvh¨ K‡i Ges gvbyl‡K Kg©¶g
K‡i|

†Kvb Lv‡`¨ Kx cwigvY I KZ iKg Lv`¨ Dcv`vb _v‡K Zvi Dci wbf©i K‡i H Lv‡`¨i cywógvb ev cywóg~j¨|
†hgb- †m× Pv‡j 79% †k¦Zmvi, 6% †øn c`v_© _v‡K| GQvov mvgvb¨ cwigvY Avwgl, wfUvwgb I LwbR jeY
_v‡K| 100 MÖvg Pvj †_‡K 345-349 wK‡jvK¨vjwi kw³ cvIqv hvq| †m× Pv‡j †k¦Zmvi, Avwgl, wfUvwgb
_v‡K| wKšÍy G‡Z †k¦Zmv‡ii cwigvY †ewk _v‡K| AZGe Pvj GKwU †k¦Zmvi RvZxq c`v_©|

†Kv‡bv Lv`¨ Dcv`v‡bi cywó¸Y m¤ú‡K© Rvb‡Z n‡j H Lv‡`¨i cÖK…wZ m¤ú‡K© Rvbv cÖ‡qvRb| Lv‡`¨i cÖK…wZ
ej‡Z GUv wK wgkª Lv`¨, bvwK weï× Lv`¨ Zv‡K eySvq| wgkª Lv‡`¨ G‡Ki AwaK cywó Dcv`vb we`¨gvb _v‡K|
†hgb- `ya, wWg, wLPzwo, †cqviv BZ¨vw`| Ab¨w`‡K weï× Lv‡`¨ ïaygvÎ GKwU Dcv`vb _v‡K| †hgb- wPwb,
M-y‡KvR| G‡Z kK©iv Qvov Avi †Kv‡bv Dcv`vb _v‡K bv|

Lv`¨ Dcv`vb

Lv`¨ A‡bK¸‡jv ivmvqwbK Dcv`v‡bi mgš̂‡q MwVZ| G ivmvqwbK Dcv`vb¸‡jv‡K Lv`¨ Dcv`vb ejv nq|
†KejgvÎ GKwU Dcv`vb w`‡q MwVZ Ggb Lv`¨e¯‘i msL¨v LyeB Kg| Gfv‡e Dcv`vb Abyhvqx Lv`¨e¯‘‡K wZb
fv‡M fvM Kiv n‡q‡Q| h_v-

1. Avwgl ev †cÖvwUb - ¶qc~iY, e„w×mvab I †`n MVb K‡i|

2. kK©iv ev †k¦Zmvi - kw³ Drcv`‡b mnvqZv K‡i|

3. †øn ev Pwe© - Zvc I kw³ Drcv`b K‡i|

GQvov wZb cÖKvi Ab¨vb¨ Dcv`vb we‡kl cÖ‡qvRb| h_v-

1. Lv`¨cÖvY ev wfUvwgb - †ivM cÖwZ‡iva kw³ evovq, wewfbœ ˆRe ivmvqwbK wewµqvq DÏxcbv †hvMvq|
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2. LwbR jeY - wewfbœ ˆRweK cÖwµqvq Ask †bq|

3. cvwb - †`‡n cvwbi mgZv i¶v K‡i, †Kv‡li ¸Yvewj wbqš¿Y K‡i Ges †Kvl A½vYymg~n‡K aviY I
Zv‡ci mgZv i¶v K‡i|

bZzb kã : cywógvb, ˆReg~j¨, D”Pgv‡bi Avwgl|

cvV 2 I 3 : kK©iv/†k¦Zmvi
Avgiv bv¯—vq iywU, gywo, wPov, cuvDiywU BZ¨vw` LvB| G¸‡jv kK©iv RvZxq Lv`¨| kK©iv kw³ Drcv`bKvix Lv`¨|
Avgv‡`i ˆ`bw›`b Lv‡`¨i wewfbœ Dcv`vb¸‡jvi g‡a¨ kK©ivi cwigvY me‡P‡q †ewk _v‡K| kK©iv mnRcvP¨| me
kK©ivB Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb GB wZbwU †gŠwjK Dcv`v‡bi mgš̂‡q MwVZ| kK©iv †`‡ni Kg©¶gZv
†hvMvq| M-y‡KvR GK ai‡bi mij kK©iv|

ivmvqwbK MVbc×wZ Abymv‡i me kK©iv‡K wZb fv‡M fvM Kiv nq|
GKwU gvÎ kK©iv w`‡q MwVZ nq g‡bvm¨vKvivBW| G‡K †gŠwjK kK©ivI
e‡j| wØ-kK©ix I eû kK©ix cwicv‡Ki gva¨‡g mij kK©ivq cwiYZ
n‡q †`‡ni †kvlY‡hvM¨ nq| gvbe‡`n cwicywói Rb¨ mij kK©iv
AZ¨waK ¸iyZ¡c~Y©| KviY gvbe‡`n ïaygvÎ mij kK©iv MÖnY Ki‡Z
cv‡i| M-y‡KvR, d«zK‡UvR, M¨vjvK‡UvR G wZbwU kK©ivi g‡a¨ M-y‡KvR
i‡³i gva¨‡g mviv †`‡n cwievwnZ nq|

kK©iv, †øn I Avwg‡li g‡a¨ kK©iv me©v‡c¶v mnRcvP¨| †`‡n †kvwlZ nIqvi ci kK©iv Lye Kg mg‡q Zvc
Drcbœ K‡i †`‡n kw³ †hvMvq| Gi cÖ_g I cÖavb KvR n‡jv kw³ Drcv`b Kiv| 1 MÖvg kK©iv 4 wK‡jvK¨vjwi
Zvc Drcbœ K‡i| gvbe‡`‡n cÖvq 300-400 MÖvg kK©iv Rgv _vK‡Z cv‡i| G cwigvY kK©iv 1200-1600
wK‡jvK¨vjwi Zvc Drcbœ K‡i †`‡ni kw³ †hvMvq|

eqm, †`‡ni IRb, D”PZv, cwikª‡gi gvÎvi Dci kK©ivi Pvwn`v wbf©i K‡i| GKRb c~Y© eq¯‹ cyiy‡li kK©iv
ˆ`wbK Pvwn`v Zvi †`‡ni cÖwZ wK‡jvMÖvg IR‡bi 4.6 MÖvg n‡q _v‡K| GKRb 60 †KwR IR‡bi cyiyl gvby‡li
M‡o cÖwZw`b kK©ivi ˆ`wbK Pvwn`v = (60×4.6) MÖvg ev 276 MÖvg| Avgv‡`i †gvU cÖ‡qvRbxq K¨vjwii kZKiv
60-70 fvM kK©iv n‡Z MÖnY Kiv `iKvi|

KvR : mvgvb¨ cwigvY GiviyU `ªeY ev fv‡Zi gvo GKwU †U÷wUD‡e bvI Ges Gi mv‡_ mvgvb¨ cwigvY
cvwb †gkvI| Gevi Gi wfZi `yB-wZb †duvUv Av‡qvwWb ª̀eY †gkvI| Kx N‡U †`L?

`ªeYwU bxj eY© aviY Ki‡e| G †_‡K D³ ª̀e‡Y kK©iv ev †k¦Zmv‡ii Dcw¯’wZ wbY©q Kiv hvq|

AfveRwbZ †ivM

Avnv‡i Kg ev †ewk kK©iv MÖnY DfqB †`‡ni Rb¨ ¶wZKi| kK©ivi Afv‡e Acywó †`Lv †`q| i‡³ kK©ivi
cwigvY K‡g †M‡j †`‡n wecvK wµqvi mgm¨vi m„wó nq| i‡³ kK©ivi gvÎv K‡g †M‡j nvB‡cvM-vBmwgqvi j¶Y
†`Lv †`q| †hgb-

wPÎ 13.1 : kK©iv RvZxq Lv`¨
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- ¶zav Abyfe Kiv

- ewg ewg fve

- AwZwi³ Nvgv‡bv

- ü`K¤úb †e‡o ev K‡g †h‡Z cv‡i|

Avwgl ev †cªvwUb

Avwgl Avgv‡`i †`‡ni MVb Dcv`vb| Avwgl Kve©b, nvB‡Wªv‡Rb, Aw·‡Rb I bvB‡Uªv‡R‡bi mgš^‡q
MwVZ| Avwg‡l 16% bvB‡Uªv‡Rb _v‡K| KLbI KLbI dmdivm, †jŠn I Ab¨vb¨ †gŠwjK Dcv`vbI
Avwg‡l mvgvb¨ cwigv‡Y _v‡K| †Kv‡bv †Kv‡bv mgq Avwg‡l AwZ mvgvb¨ cwigvY Av‡qvwWb _v‡K|
bvB‡Uªv‡Rb Ges †k‡lv³ Dcv`vb¸‡jvi Dcw¯’wZi Kvi‡Y Gi MVb I ¸iyZ¡ Ab¨vb¨ Dcv`vb †_‡K
¯^Zš¿| †KejgvÎ Avwgl RvZxq Lv`¨ †`‡n bvB‡Uªv‡Rb mieivn Ki‡Z cv‡i| ZvB cywó weÁv‡b GUv
GKwU ¸iyZ¡c~Y© Dcv`vb wn‡m‡e we‡ewPZ nq| Avwgl cwicvK nIqvi ci A¨vgvB‡bv Gwm‡W cwiYZ nq|
Avwgl n‡jv A¨vgvB‡bv Gwm‡Wi GKwU RwUj †hŠM| cwicvK cÖwµqv Øviv GwU †`‡n †kvlY Dc‡hvMx
A¨vgvB‡bv Gwm‡W cwiYZ nq| A¨vgvB‡bv GwmW bvB‡Uªv‡Rb Øviv MwVZ †hŠM| G ch©š— cÖK…wZRvZ `ª‡e¨
22 cÖKvi A¨vgvB‡bv Gwm‡Wi mÜvb cvIqv †M‡Q| Avgiv evsjv ev Bs‡iwR eY©gvjv¸‡jv mvwR‡q †hgb
AmsL¨ kã MVb Ki‡Z cvwi, †Zgwb 22wU A¨vgvB‡bv GwmW wewfbœ msL¨vq, wewfbœfv‡e Ges wewfbœ
Avw½‡K wgwjZ n‡q Avwg‡li DrcwË NUvq| G Kvi‡Y gvQ, `ya, gvsm BZ¨vw` Lvev‡ii ¯^v`, MÜ I
e‡Y©i ZviZg¨ †`Lv hvq|

†`‡ni e„w×, ¶qc~iY I bvB‡Uªv‡R‡bi mgZv i¶vi Rb¨
K‡qKwU A¨vgvB‡bv GwmW AZ¨š— cÖ‡qvRb| G¸‡jv‡K
AZ¨vek¨Kxq A¨vgvB‡bv GwmW e‡j| AZ¨vek¨Kxq A¨vgvB‡bv
GwmW †`‡n ˆZwi n‡Z cv‡i bv| Lv`¨ †_‡K G A¨vgvB‡bv
GwmW¸‡jv msMÖn Ki‡Z nq|

†`‡n AZ¨vek¨Kxq A¨vgvB‡bv Gwm‡Wi Afve we‡klfv‡e
¶wZKi| Lv‡`¨ cÖvYxR Avwgl A_©vr AZ¨vek¨Kxq A¨vgvB‡bv
Gwm‡Wi Afve NU‡j bvbv †ivM DcmM© †`Lv †`q| †hgb- ewg
ewg fve, g~‡Î ˆRe Gwm‡Wi cwigvY †e‡o hvIqv, bvB‡Uªv‡R‡bi
fvimvg¨ eRvq bv _vKv BZ¨vw`|

me Avwgl †`‡n mgvb cwigv‡Y †kvwlZ nq bv| Avwgl RvZxq Lv`¨ MÖnY Kivi ci Gi kZKiv hZ fvM Aš¿
†_‡K †`‡n we‡kwlZ nq ZZ fvM‡K †mB Avwg‡li mnRcvP¨Zvi ¸YK aiv nq| mnRcvP¨Zvi Dci Avwg‡li
cywógvb wbf©i K‡i| †h Avwgl kZKiv 100 fvMB †`‡n †kvwlZ nq Ges †`‡ni e„w× I ¶qc~i‡Y KvR K‡i
Zvi mnRcvP¨Zvi ¸YK 1| G‡¶‡Î Avwgl MÖnY Ges †`‡n avi‡Yi cwigvY mgvb| mnR A‡_© ej‡Z †M‡j
hZUzKz Avwgl MÖnY Kiv nq Zvi m¤ú~Y©UvB †`‡n e„w× I ¶qc~i‡Y KvR K‡i| Avi Zv bv n‡j mnRcvP¨Zvi
¸YK 1 n‡Z Kg nq| gv‡qi `ya I wW‡gi Avwg‡li mnRcvP¨Zvi ¸YK 1| Ab¨vb¨ me Avwg‡liB mnRcvP¨Zvi
¸YK 1 n‡Z Kg|

wPÎ 13.2 : Avwgl RvZxq Lv`¨



122 weÁvb

KvR : mvgvb¨ cwigvY Avwgl (wW‡gi mv`v Ask) RvZxq Lv`¨ nvgvbw`¯Ívi mvnv‡h¨ wc‡l †dj‡Z n‡e|
fv‡jv K‡i wc‡l †djvi Rb¨ mvgvb¨ cwigvY cvwb †gkv‡bv †h‡Z cv‡i| Gevi †U÷wUD‡e mvgvb¨ cwigvY
Avwg‡li ª̀eY bvI| D³ ª̀e‡Y K‡qK †duvUv †mvwWqvg nvB‡Wªv·vB‡Wi ª̀eY Ges K‡qK †duvUv Kcvi
mvj‡dU `ªeY †gkvI| G‡Z D³ ª̀e‡Y †Kv‡bv cwieZ©b j¶ KiQ Kx?

Avwg‡li `ªe‡Yi mv‡_ ivmvqwbK ª̀e¨¸‡jv wgkv‡bvi ci `ªeYwU †e¸wb iO aviY K‡i‡Q| Gfv‡e D³ ª̀e‡Y
Avwg‡li Dcw¯’wZ wbY©q Kiv hvq|

Avwg‡li AfveRwbZ †ivM

Lv‡`¨ cwiwgZ cÖ‡qvRbxq ˆRe Avwgl ev wgkª Avwgl bv _vK‡j wkïi †`‡n Avwg‡li AfveRwbZ mgm¨vi m„wó
nq| †`‡ni ¯^vfvweK e„w× I MVb ¶wZMÖ¯Í nq| †`‡n e„w× eÜ ev ¯’wMZ _vK‡j wkï cywónxbZvq †fv‡M|
wkï‡`i †KvqvwkqiKi I †givmgvm †ivM †`Lv †`q|

†KvqvwkqiKi †iv‡Mi j¶Y

- wkï‡`i LvIqvq AiywP nq|

- †cwk kxY© I `ye©j n‡Z _v‡K, Pvgov, Pz‡ji gm„YZv I is bó n‡q hvq|

- Wvqwiqv †ivM nq, kix‡i cvwb Av‡m|

- †cU eo nq|

Dchy³ wPwKrmvi Øviv G †ivM wbivgq n‡jI †`‡n gvbwmK ¯’weiZv Av‡m| †KvqvwkqiKi †ivM gvivZ¥K n‡j
wkïi g„Zz¨ n‡Z cv‡i|

†givmgvm †iv‡Mi j¶Y
- Avwgl I K¨vjwi Df‡qiB Afve N‡U, d‡j †`‡ni e„w× eÜ n‡q hvq|

- kixi ¶xY n‡q Aw¯’Pg©mvi nq|

- Pvgov ev Z¡K LmL‡m n‡q Sz‡j c‡o|

- kix‡ii IRb n«vm cvq|

wkï‡`i Rb¨ Giƒc Ae¯’v wec¾bK| GQvov †cÖvwU‡bi Afv‡e eq¯‹‡`i †ivM-cÖwZ‡iva ¶gZv K‡g hvq I
i³¯^íZv †`Lv †`q|

bZzb kã : mnRcvP¨Zvi ¸YK, M-̈vK‡UvR, A¨vgvB‡bv GwmW|

cvV 4 I 5 : †øn c`v_©
G‡K kw³ Drcv`bKvix Dcv`vb ejv nq| †øn c`v‡_© Kve©b, nvB‡Wªv‡Rb I Aw·‡R‡bi cwigvY †ewk _v‡K|
Kve©‡bi `nb ¶gZv †ewk _vKvq †øn c`v‡_©i AYy †_‡K †ewk Zvckw³ Drcbœ nq| †øn c`v_© d¨vwU GwmW I
wM-mvi‡ji mgš^‡q MwVZ GKwU †hŠM| †øn c`v_© cwicvK n‡q d¨vwU GwmW I wM-mvi‡j cwiYZ nq| d¨vwU GwmW
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I wM-mvij ¶z`ªv‡š¿i wfjvB‡qi wfZ‡i Aew¯’Z jwmKv bvwji gva¨‡g †kvwlZ nq| GB Lv‡`¨ 20 cÖKvi Pwe©
RvZxq GwmW cvIqv hvq| Pwe© RvZxq GwmW `yB cÖKvi| h_v- 1. Am¤ú„³ Pwe© RvZxq GwmW I 2. m¤ú„³ Pwe©
RvZxq GwmW|

†`‡n hK…‡Zi g‡a¨ Pwe© RvZxq GwmW ˆZwi nq| wKšÍy hK…‡Zi Pwe© RvZxq GwmW ˆZwii ¶gZv AZ¨š— Kg| wKšÍy
wKQy wKQy Pwe© RvZxq GwmW Av‡Q hv †`‡ni Rb¨ AZ¨vek¨K| G¸‡jv cÖavbZ Dw™¢R †Z‡j cvIqv hvq| Lv‡`¨
†øn c`v‡_©i cwigvY Øviv Gi DcKvwiZv hvPvB Kiv hvq bv| †h †øn RvZxq Lv‡`¨ Am¤ú„³ Pwe© RvZxq GwmW
†ewk _v‡K Zv †ewk DcKvix| †hgb- mqvweb †Zj, m~h©gyLx †Zj, mwilvi †Zj, wZ‡ji †Zj, fyÆvi †Zj BZ¨vw`|
Gme †Zj w`‡q ˆZwi Lvevi DrK…óZi †øn RvZxq Lv‡`¨i Aš—fy©³| †hgb- †gqwbR, mvjv` †Wªwms, Kvmyw›`,
†Z‡ji AvPvi BZ¨vw` DrK…óZi †øn RvZxq Lv‡`¨i Aš—fy©³| †h me Lv‡`¨ m¤ú„³ Pwe© RvZxq GwmW †ewk _v‡K
†m mKj Lv`¨¸‡jv‡K †øneûj Lv`¨ ejv nq| †hgb- gvsm, gvLb, cwbi, WvjWv, PK‡jU, ev`vg BZ¨vw`|
cywóweÁvb g‡Z ˆ`wbK †gvU kw³i 20%-30% kw³ †øn †_‡K cvIqv hvq| ˆ`wbK Avnv‡h© Ggb †ønhy³ Lv`¨
Aš—fy©³ Kiv DwPZ hv AZ¨vek¨Kxq Pwe© RvZxq GwmW †hvMv‡Z cv‡i Ges wfUvwgb ª̀e‡Y m¶g nq|

Lv‡`¨ †øn c`v‡_©i Afve NU‡j †`‡n Pwe©‡Z ª̀eYxq wfUvwg‡bi Afve
cwijw¶Z nq d‡j wfUvwg‡bi AfveRwbZ †ivM †`Lv †`q| †hgb-
Z¡K ï®‹ I LmL‡m n‡q †`‡ni †mŠ›`h© bó K‡i, AZ¨vek¨Kxq Pwe©
RvZxq Gwm‡Wi Afv‡e wkï‡`i GKwRgv †ivM nq I eq¯‹‡`i
Pg©‡ivM cÖwZ‡iv‡ai ¶gZv K‡g hvq|

KvR : GKwU †U÷wUD‡e K‡qK †duvUv mqvweb †Zj bvI| Gi †fZi mvgvb¨ B_vbj wgkvI| Gevi
†U÷wUDewU‡K fv‡jvfv‡e SuvwK‡q bvI| Gevi ª̀eYwU‡Z mvgvb¨ cvwb wgwk‡q †U÷wUDewU Avevi SuvwK‡q
bvI| Kx N‡U j¶ Ki| †Z‡ji ª̀eYwU †Nvjv‡U eY© aviY Ki‡e|

Gfv‡e mwilv, bvi‡Kj I wZ‡ji †Z‡ji mvnv‡h¨ D³ cixÿvwU Ki Ges Kx N‡U Zv eY©bv Ki|

Lv‡`¨i K¨vjwi I Kg©kw³

kK©iv, Avwgl I †øn c`v_© Lv‡`¨i G wZbwU Dcv`vb †_‡K
†`‡n Zvc Drcbœ nq| cywó Dcv`vb I Zvi cwigvY Rvbvi
Rb¨ kK©iv, Avwgl I Pwe© K¨vjwi †ei Ki‡Z nq| G †¶‡Î
wfUvwgb, LwbR jeY I cvwbi K¨vjwig~j¨ k~b¨ a‡i wn‡me
Ki‡Z n‡e| G Zvc Avgv‡`i †`‡n KvR Kivi kw³ †hvMvq|
Avgv‡`i †`‡ni wfZi Lv`¨ cwicvK, k¦mb, i³msenb BZ¨vw` Kvh©µg wecvK wµqvi Aš—M©Z| wecvK wµqv Pvjv‡bvi
Rb¨ †h kw³ cÖ‡qvRb Zv‡K †gŠjwecvK e‡j| Avevi kvixwiK cwikª‡gI Avgv‡`i kw³ e¨q nq| Avgiv Lvevi †_‡K
kw³ cvB|

wPÎ 13.3 : Pwe© RvZxq Lv`¨

Avgv‡`i †`‡n
1 MÖvg kK©iv †_‡K 4 K¨vjwi
1 MÖvg Avwgl †_‡K 4 K¨vjwi
1 MÖvg Pwe© †_‡K 9 K¨vjwi kw³ Drcbœ nq|
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Lv`¨ †_‡K †`‡ni wfZi †h Zvc Drcbœ nq Zv Avgiv K¨vjwi‡Z cÖKvk Kwi| 1000 K¨vjwi‡Z 1 wK‡jvK¨vjwi|
Lv‡`¨ Zvckw³ gv‡ci GKK n‡jv wK‡jvK¨vjwi| †`‡ni kw³i Pvwn`vI wK‡jvK¨vjwi‡Z wbY©q Kiv nq|

Avgvi, †Zvgvi, †Zvgvi †QvU fvB, †Zvgvi evevi †`‡ni K¨vjwi Pvwn`v GK iKg bq| Avgv‡`i †`‡n `yB fv‡e
kw³ e¨q nq h_v- 1. †`‡ni Af¨š—ixY Kv‡R A_©vr †gŠjwecv‡K Ges 2. cwikª‡gi Kv‡R| cÖwZw`b Kvi KZ
K¨vjwi ev Zvc kw³i cª‡qvRb Zv wbf©i K‡i cÖavbZ eqm, ˆ`wnK D”PZv Ges ˆ`wnK IR‡bi Dci| GQvov
wewfbœ †ckv Ges ¯¿x-cyiyl †f‡` ˆ`wbK K¨vjwi Pvwn`v Kg ev †ewk n‡q _v‡K|

wb‡Pi mviYx‡Z K¨vjwii e¨envi I Lv`¨ Pvwn`v †`Lv‡bv n‡jv

wkï bvix I cyiy‡li wewfbœ eq‡m ˆ`wbK K¨vjwii eivÏ

GKRb †jv‡Ki Kx cwigvY kw³ `iKvi Zv Avgiv †Kgb K‡i Rvb‡Z cvie? GKRb †jv‡Ki ˆ`wbK Kx cwigvY

kw³i `iKvi Zv cÖavbZ wZbwU wel‡qi Dci wbf©i K‡i| 1. †gŠjwecvK 2. ˆ`wnK cwikªg I 3. Lv‡`¨i cÖfve|

Avgv‡`i ˆ`wbK Lv`¨ Avgv‡`i cÖ‡qvRb Abyhvqx nIqv DwPZ| Lv`¨ wbe©vP‡bi mgq Avgv‡`i j¶ ivL‡Z n‡e †h,

Lv`¨ †_‡K †`n †hb cÖ‡qvRbxq cwigvY K¨vjwi †c‡Z cv‡i Ges wfUvwgb I LwbR jeY I Ab¨vb¨ cÖ‡qvRbxq

Dcv`vb¸‡jv †hb G‡Z _v‡K|

bZzb kã : wK‡jvK¨vjwi, †gŠjwecvK|

eqm
ermi

Mo IRb
wK‡jvMÖvg

Mo kw³
wK‡jvK¨vjwi

eqm
ermi

Mo IRb
wK‡jvMÖvg

Mo kw³
wK‡jvK¨vjwi

ev”Pv
0.0-0.5
0.5-1.0

wkï
1-3
4-6
7-10

cyi“l
10-12
13-15
16-19
20-39
40-49
50-59
60-69
70+

6
9

13
20
28

40
44
67
67
70
68
65
65

115× wK: MÖv:
100× wK: MÖv:

1300
1500
1800

2200
2500
3000
2700
2400
2300
2200
1900

bvix
10-12
13-15
16-19
20-39
40-49
50-59
60-69
70+

mš—vb m¤¢ev
gvZvi

AwZwi³ Pvwn`v
cÖ_g 3 gv‡m
wØZxq 3 gv‡m
Z…Zxq 3 gv‡m
cÖm~wZ gvZvi
AwZwi³
Pvwn`v

30
42
51
54
53
52
51
51

1900
2200
2100
2000
1900
1800
1600
1400

+150
+200
+300

+400
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cvV 6 : Lv`¨cÖvY ev wfUvwgb

wewfbœ cix¶v-wbix¶vi gva¨‡g weÁvbxMY cÖgvY K‡i‡Qb †h, Lv‡`¨ kK©iv, Avwgl, †øn c`v_©, LwbR jeY QvovI
AviI KZK¸‡jv m~² Dcv`v‡bi cÖ‡qvRb| Gi Afv‡e kixi bvbv †iv‡M (†hgb- ivZKvbv, †ewi‡ewi, ¯‹vwf©
BZ¨vw`) Avµvš— nq| wfUvwgb ej‡Z Avgiv Lv‡`¨i H me ˆRe ivmvqwbK c`v_©‡K eywS hv Lv‡`¨ AZ¨š— mvgvb¨
cwigv‡Y Dcw¯’Z _v‡K| wfUvwgbmg~n cÖZ¨¶fv‡e †`n MV‡b AskMÖnY bv Ki‡jI G‡`i Afv‡e †`‡ni
¶qc~iY, e„w×mvab ev Zvckw³ Drcv`b BZ¨vw` wewfbœ wµqv¸‡jv mym¤úbœ n‡Z cv‡i bv|

wfUvwg‡bi cÖKvi‡f` : `ªeYxqZvi ¸Y Abymv‡i wfUvwgb‡K `yB fv‡M fvM Kiv hvq| h_v-

1. †øn RvZxq c`v‡_© ª̀eYxq wfUvwgb, †hgb- G, wW, B, Ges †K|

2. cvwb‡Z ª̀eYxq wfUvwgb, †hgb- wfUvwgb we-Kg‡c-· Ges wm|

wfUvwg‡bi Drm : Mv‡Qi meyR cvZv, KwP WMv, njy` I meyR e‡Y©i mewR, dj I exR BZ¨vw` As‡k wfUvwgb
_v‡K|

wfUvwgb G

Drm : gv‡Qi †Zj I cÖvYxR †ø‡n cÖPzi cwigv‡Y wfUvwgb ÔGÕ cvIqv hvq| K¨v‡ivwUb mg„× kvK-mewR †hgb-
jvjkvK, cyuBkvK, cvjskvK, U‡g‡Uv, MvRi, exU I wgwó Kzgov BZ¨vw`| wewfbœ ai‡bi dj †hgb- †cu‡c, Avg,
KuvVv‡j wfUvwgb ÔGÕ _v‡K| gjv I †Xjv gv‡Q cÖPzi cwigv‡Y wfUvwgb ÔGÕ _v‡K|

†`‡n wfUvwg‡bi KvR n‡jv- `„wókw³ ¯^vfvweK ivLv, Z¡K I †k-lvwSwj-‡K my¯’ ivLv Ges †`n‡K wewfbœ msµvgK
†iv‡Mi nvZ †_‡K i¶v Kiv, Lv`¨`ªe¨ cwicvK I ¶zavi D‡`&ªK Kiv, i‡³ ¯̂vfvweK Ae¯’v eRvq ivLv I †`‡ni
cywó I e„w×‡Z mnvqZv Kiv|

AfveRwbZ †ivM

1. ivZKvbv : G †iv‡Mi j¶Y ¯̂í Av‡jv‡Z we‡kl K‡i iv‡Z AveQv Av‡jv‡Z †`L‡Z bv cvIqv| wkïiv G †iv‡M
†ewk Avµvš— nq| `xN©w`b a‡i G Ae¯’v Pj‡Z _vK‡j †PvL m¤ú~Y©iƒ‡c AÜ n‡q †h‡Z cv‡i| G †iv‡M Avµvš—
wkï‡K meyR kvKmewR I iwOb djg~j LvIqv‡bv DwPZ| wfUvwgb ÔGÕ K¨vcmyj ivZKvbv †ivM cÖwZ‡iv‡a mvnvh¨
K‡i| Avgv‡`i †`‡k wUKv w`e‡m wewfbœ wUKv †K‡›`ª wkï‡K wfUvwgb ÔGÕ K¨vcmyj LvIqv‡bv nq|

2. †Ric_vjwgqv : wfUvwgb ÔGÕ Gi Afve NU‡j †Pv‡Li Kwb©qvi Av”Qv`b ¶wZMÖ Z̄ nq| Kwb©qvi Dci ï®‹
¯—i c‡o| ZLb †PvL ïwK‡q hvq Ges cvwb cov eÜ n‡q hvq| †Pv‡L Av‡jv mn¨ nq bv, †Pv‡L cyuR R‡g Ges
†Pv‡Li cvZv dz‡j hvq|

G Ae¯’vq Dchy³ wPwKrmv Kiv‡j G †ivM †_‡K Dckg cvIqv †h‡Z cv‡i| Z‡e mgq g‡Zv wPwKrmv bv n‡j
wkï AÜ n‡q †h‡Z cv‡i|
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G Qvov wfUvwgb ÔGÕ Gi Afve NU‡j †`‡ni ¯̂vfvweK e„w× e¨vnZ nq| mw`©, Kvwk, Bbd¬z‡qÄv BZ¨vw` †ivM n‡Z
cv‡i|

wfUvwgb we-Kg‡c-·

wfUvwgb we-Kg‡c-· †Mvôxi KvR n‡jv we‡kl we‡kl Dr‡mP‡Ki Ask wn‡m‡e Avwgl, kK©iv I †øn c`v_©‡K
wewk-ó Kiv Ges G‡`i Aš—wb©wnZ kw³‡K gy³ n‡Z mvnvh¨ Kiv|

wfUvwgb we1 (_vqvwgb) : Gi cÖavb KvR n‡jv kK©iv wecv‡K AskMÖnY K‡i kw³gy³ Kiv| ZvQvov ¯^vfvweK ¶zav
eRvq ivL‡Z Ges øvqyZš¿‡K mwµq ivL‡Z mnvqZv Kiv|

wfUvwgb we2 (wi‡evd¬vweb) : GUv A¨vgvB‡bv GwmW, d¨vwU GwmW I Kve©nvB‡Wª‡Wi wecv‡K Ask wb‡q kw³
Drcv`‡b mvnvh¨ Kiv|

wfUvwgb we6 (cvBwiWw·b) : GUv kw³ Drcv`‡b mnvqZv K‡i|

wfUvwgb we12 (mvqv‡bv‡Kvevjvwgb) : GUv †jvwnZ i³KwYKv e„w× I Drcv`‡b mnvqZv K‡i| †k¦Z i³KwYKv I
AbyPwµKvi msL¨v e„w×‡Z mnvqZv K‡i|

cvV 7 : wfUvwgb ÔwmÕ
†`‡ni Rb¨ wfUvwgb ÔwmÕ AwZ cÖ‡qvRbxq Dcv`vb| G wfUvwgb cvwb‡Z `ªexf~Z nq Ges mvgvb¨ Zv‡cB bó n‡q
hvq| †`‡n Rgv _v‡K bv ZvB cÖwZw`b wfUvwgb ÔwmÕ LvIqv `iKvi| UK RvZxq dj AvgjwK, Avbvim, †cqviv,
Kgjv‡jey, †jey, Avgov BZ¨vw` d‡j cÖPzi wfUvwgb ÔwmÕ _v‡K| meyR kvKmewR dzjKwc, euvavKwc, U‡g‡Uv,
†jUzmcvZv †_‡K Avgiv wfUvwgb ÔwmÕ cvB| cvKv dj A‡c¶v KuvPv mewR I d‡j G wfUvwgb †ewk _v‡K|

wfUvwgb ÔwmÕ †cwk, `uvZ gReyZ K‡i, ¶Z wbivgq I Pg©‡ivM †iv‡a mnvqZv K‡i, KÉbvwj I bv‡Ki
msµgY cÖwZ‡iva K‡i|

AfveRwbZ †ivM

cÖvß eq¯‹‡`i †`‡n wfUvwgb ÔwmÕ-Gi Afve cÖKU n‡j wbæwjwLZ j¶Y¸‡jv †`Lv †`q :

- nuv‡oi MVb k³ I gReyZ n‡Z cv‡i bv|

- nvo `ye©j I f½yi n‡q hvq|

- Z¡K LmL‡m nq, PzjKvq, Z¡‡K Nv n‡j mn‡R Zv ïKv‡Z Pvq bv|

¯‹vwf©
- `uv‡Zi gvwo dz‡j big n‡q hvq|

- `uv‡Zi †Mvov AvjMv n‡q hvq Ges †Mvov †_‡K i³ c‡o|
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- `uv‡Zi Gbv‡gj D‡V hvq G‡Z AKv‡j `uvZ c‡o †h‡Z cv‡i| wkï I eq¯‹‡`i G †ivM †ewk nq|

- MÖwš’ dz‡j hvq Ges gy‡L e¨_v nq|

- i³¶iY mn‡R eÜ nq bv, Nv ïKv‡Z †`wi nq|

- Ab¨vb¨ †ivM we‡kl K‡i mw`©, Kvwk Lye mn‡R AvµgY K‡i|

cÖwZKvi

G Ae¯’vq Wv³v‡ii civgk© †bIqv AZ¨š— Riyix|

cÖwZ‡iva

†Kv‡ji wkï‡K gv‡qi `y‡ai m‡½ Ab¨vb¨ cwic~iK Lv`¨ †hgb d‡ji im, mewRi my¨c BZ¨vw` LvIqv‡Z n‡e|

wfUvwgb ÔwWÕ

†fvR¨ †Zj, `y» I `y» RvZxq Lv`¨, wewfbœ gv‡Qi †Zj, wW‡gi Kzmyg, gvLb, wN, Pwe© Ges Bwjk gv‡Q ch©vß
cwigv‡Y wfUvwgb ÔwWÕ cvIqv hvq|

KvR
- Aw¯’ I `uv‡Zi KvVv‡gv MVb|

- A‡š¿ K¨vjwmqvg we‡kvlY evovq|

- i³ cÖev‡n K¨vjwmqvg I dmdiv‡mi gvÎv wbqš¿Y K‡i|

Afve RwbZ †ivM

wfUvwgb ÔwWÕ Gi Afv‡e †jvnvi we‡kvlY, mÂq I wn‡gv‡M-vweb ˆZwi‡Z weNœ N‡U|

wi‡KUm

wi‡KUm †iv‡Mi j¶Y

- wfUvwgb wW I K¨vjwmqv‡gi Afv‡e wkï‡`i nvo big n‡q hvq Ges e„w× e¨vnZ nq|

- cv‡qi nvo aby‡Ki g‡Zv †eu‡K hvq Ges †`‡ni Pv‡c Ab¨vb¨ nvo¸‡jvI †eu‡K hvq|

- nvZ-cv‡qi Aw¯’mwÜ ev wMU dz‡j hvq|

- ey‡Ki nvo ev cuvR‡ii nvo †eu‡K hvq|

cÖwZKvi

G Ae¯’vq Wv³v‡ii civgk© †bIqv AZ¨š— Riyix|

cÖwZ‡iva

wkï‡K wfUvwgb ÔwWÕ mg„× Lvevi LvIqv‡bv DwPZ| m~h© iwk¥ †_‡K wfUvwgb wW cvIqv hvq| ZvB wkï‡K
wKQy¶‡Yi Rb¨ †iŠ‡ ª̀ †Ljvayjv Ki‡Z †`Iqv DwPZ|
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A÷g¨v‡jwkqv

eq¯‹‡`i wi‡KUm A÷g¨v‡jwkqv bv‡g cwiwPZ| GB †iv‡Mi j¶Y¸‡jv wbæiƒc -

- wfUvwgb ÔwWÕ Gi Afv‡e K¨vjwmqvg †kvl‡Y weNœ N‡U|

- K¨vjwmqvg I dmdiv‡mi mÂq Kg‡Z _v‡K|

- _vBi‡qW MÖwš’i Kv‡Ri cwieZ©b N‡U|

- Aw¯’ `ye©j n‡q Aw¯’i KvwVb¨ K‡g hvq Ges nvjKv AvNv‡ZB Aw¯’ †f‡½ hvIqvi m¤¢vebv A‡bK †ewk
_v‡K|

cÖwZKvi

Dc‡ii j¶Y¸‡jv †`Lv w`‡j Wv³v‡ii civgk© †bIqv AZ¨š— Riyix| Dchy³ cwigvY K¨vjwmqvg I wfUvwgb ÔwWÕ
hy³ Lvevi MÖnY Ki‡Z n‡e| cÖ‡qvR‡b D³ Dcv`vb¸‡jvi Rb¨ Jla †meb Kiv GKvš— Riyix|

cÖwZ‡iva

- wkïKvj †_‡KB wfUvwgb ÔwWÕ I K¨vjwmqvg mg„× Lvevi LvIqv mywbwðZ Ki‡Z n‡e|

- wkï‡`i‡K wKQy¶‡Yi Rb¨ †iŠ‡ ª̀ †Ljvayjvi e¨e¯’v Ki‡Z n‡e|

wfUvwgb ÔBÕ

†fvR¨‡Zj wfUvwgb ÔBÕ Gi me‡P‡q fv‡jv Drm| km¨`vbv, hK…Z, gvQ-gvs‡mi Pwe©‡Z wfUvwgb ÔBÕ cvIqv hvq|

KvR

- wfUvwgb ÔBÕ †Kvl MV‡b mnvqZv K‡i|

- kix‡ii wKQy wµqv-wewµqvq AskMÖnY K‡i|

- Lye Kg †¶‡Î wfUvwgb ÔBÕ Gi Afve N‡U Ges Gi Afve RwbZ j¶YI Kg|

wfUvwgb Ô†KÕ

meyR i‡Oi kvKmewR, †jUzmcvZv, dzjKwc, euvavKwc, wW‡gi Kzmyg, mqvweb †Zj Ges hK…‡Z wfUvwgb Ô†KÕ
cvIqv hvq|

KvR

- †`‡n wfUvwgb Ô†KÕ cÖ‡_ªvw¤^b bvgK †cÖvwUb ˆZwi K‡i|

- cÖ‡_ªvw¤^b i³ RgvU euva‡Z mvnvh¨ K‡i|

Afve RwbZ mgm¨v

hK…Z †_‡K wcËim wbtm„Z nq| wcËim wbtmi‡Y Amyweav n‡j wfUvwgb †K-Gi †kvlY K‡g hvq| wfUvwgb Ô†KÕ-
Gi Afv‡e Z¡‡Ki wb‡P I †`nvf¨š—‡i †h i³ ¶iY nq Zv eÜ Kivi e¨e¯’v bv wb‡j †ivMx gviv †h‡Z cv‡i| G
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wfUvwg‡bi Afv‡e Acv‡ik‡bi †ivMxi i³¶iY mn‡R eÜ n‡Z Pvq bv| G‡Z †ivMxi Rxeb bv‡ki AvksKv †ewk
_v‡K|

wb‡Pi QKwU c~iY Ki

wfUvwgb Drm KvR AfveRwbZ †ivM

ÔGÕ

ÔwmÕ

ÔwWÕ

Ô†KÕ

cvV 8
fvZ Ges ZiKvixi mv‡_ Avgiv cÖZ¨n †h Lvevi jeY LvB, GQvovI AviI A‡bK cÖKvi jeY Av‡Q hv
Avgv‡`i †`‡ni Rb¨ AZxe cÖ‡qvRb| Lv‡`¨ LwbR jeY Avwgl, kK©iv, †øn c`v‡_©i g‡Zv †`‡n Zvc Drcbœ
K‡i bv| wKšÍy †`n‡Kvl I †`n Zi‡ji Rb¨ LwbR jeY GKwU AZ¨vek¨Kxq Dcv`vb| K¨vjwmqvg, †mvwWqvg,
g¨vM‡bwmqvg, dmdivm, †K¬vwib, Av‡qvwWb, †jŠn, mvjdvi BZ¨vw` jeY RvZxq `ªe¨ Lv‡`¨i mv‡_ †`‡n cÖ‡ek
K‡i I †`n MV‡b mvnvh¨ K‡i| Gme Dcv`vb †`‡n †gŠwjK Dcv`vb wn‡m‡e _v‡K bv, Ab¨ c`v‡_©i m‡½
ˆRe I A‰Re †hŠMiƒ‡c _v‡K| cÖavbZ `yB fv‡e LwbR jeY †`‡n KvR K‡i| h_v- †`n MVb Dcv`vb iƒ‡c I
†`n Af¨š—ixY KvR wbqš¿Y K‡i| gvsm, wWg, `ya, meyR kvKmewR Ges dj LwbR je‡Yi cÖavb Drm|

LwbR jeY †`n MVb I †`‡ni Af¨š—ixY KvR wbqš¿Y K‡i, Aw¯’, `uvZ, GbRvBg I ni‡gvb MV‡bi Rb¨
LwbR jeY Acwinvh© Dcv`vb, øvqy DÏxcbv I †cwk ms‡KvPb wbqš¿Y K‡i, †`‡ni Rjxq As‡k mgZv i¶v K‡i
I wewfbœ GbRvBg mwµq iv‡L|

gvbe‡`‡n LwbR je‡Yi cÖ‡qvRbxZv

K¨vjwmqvg `uvZ I nvo MV‡b, i³ RgvU euva‡Z, øvqy e¨e¯’vq myôy KvR m¤cv`‡b mnvqZv K‡i| dmdivm
`uvZ I nvo MVb, dm‡dvwjwcW ˆZwi K‡i| †jŠn i‡³i †jvwnZ i³KwYKv MVb, Dr‡mPK ev GbRvB‡gi
Kvh©KvwiZvq mnvqZv K‡i| Av‡qvwWb _vBi‡qW MÖwš’i KvR I wecv‡Ki KvR myôzfv‡e m¤úv`‡b mnvqZv
K‡i| †`‡ni AwaKvsk †Kvl I †`ni‡mi Rb¨ †mvwWqvg cÖ‡qvRb| †cwk ms‡KvP‡b cUvwkqvg ¸iyZ¡c~Y©
f~wgKv cvjb K‡i|

cvV 9
AfveRwbZ †ivM

wi‡KUm : †`‡n wfUvwgb ÔwWÕ-Gi m‡½ K¨vjwmqvg †kvwlZ nq| GB wfUvwg‡bi Afv‡e wi‡KUm †ivM nq|
wfUvwgb As‡k Gi eY©bv †`Iqv n‡q‡Q|
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MjMÛ : MjMÛ †ivM‡K N¨vM e‡j| Avgv‡`i †`‡ki DËivÂ‡j we‡kl K‡i iscyi, w`bvRcyi, Rvgvjcyi I
gqgbwms‡n G †iv‡Mi cÖ‡Kvc †ewk| hLb Avgv‡`i i‡³ †Kv‡bv Kvi‡Y Av‡qvwW‡bi Afve N‡U ZLb Mjvq
Aew¯’Z _vBi‡qWMÖwš’ µgk AvKv‡i eo n‡Z _v‡K| MjvUv dz‡j hvq| G‡K MjMÛ ev N¨vM e‡j| G †iv‡Mi
j¶Y¸‡jv wbæiƒc :

- _vBi‡qWMÖwš’ dz‡j hvq, k¦vm wb‡Z Kó nq|

- k¦vm-cÖk¦v‡mi mgq kã nq|

- Mjvi AvIqvR du¨vm‡d‡m n‡q hvq|

- Mjvq A¯^w¯Í‡eva, Lvevi wMj‡Z Kó nq|

- Avµvš— e¨w³ Aemv`MÖ¯Í I `ye©j‡eva K‡i|

cÖwZKvi

†iv‡Mi cÖv_wgK Ae¯’vq Av‡qvwWbhy³ jeY LvIqv, mvgyw`ªK gvQ, gv‡Qi †Zj I mvgyw`ªK ˆkevj BZ¨vw` LvIqvi
Af¨vm M‡o †Zvjv| cÖ‡qvR‡b Wv³v‡ii civgk© wb‡q my-wPwKrmvi e¨e¯’v Kiv|

†µvwUwbRg

mvaviYZ Av‡qvwW‡bi Afv‡e wkï‡`i G †ivM nq| GB †iv‡M Avµvš— wkïi †`‡n †h j¶Y¸‡jv †`Lv †`q Zv
n‡jvÑ

- †`‡ni ea©b gš’i nq|

- cyiy Z¡K, gyLgÊ‡ji cwieZ©b †`Lv †`q|

- cyiy †VuvU, eo wRnŸv, gvbwmK cÖwZeÜx nIqvi m¤¢vebv †ewk _v‡K|

cÖwZKvi

h_vmg‡q mwVK wPwKrmv Kiv n‡j wkï‡`i ˆ`wnK Amyweav¸‡jv I ¯̂vfvweK ea©b wVK ivLv hvq|

cÖwZ‡iva

Lvev‡i Av‡qvwWbhy³ jeY w`‡q G †ivM cÖwZ‡iva Kiv hvq|

i³víZv ev G¨vwbwgqv

†jvnv, †jvwnZ i³KwYKvi wn‡gv‡M-vwe‡bi MVb Dcv`vb| wkï I mš—vb m¤¢ev gv‡qi Lv‡`¨ †jvnvi NvUwZi Rb¨
i³víZv †`Lv hvq| mvaviYZ wkï‡`i †c‡U K…wg n‡j i³víZv †`Lv w`‡Z cv‡i| Gi j¶Y¸‡jv n‡jv -

- `ye©jZv‡eva, gv_v, Mv wSgwSg Kiv|

- eyK aodo Kiv|

- gv_v †Nviv‡bv, Aí cwikª‡g nuvwc‡q IVv|

- IRb n«vm I LvIqvq AiywP †`Lv †`q|
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cÖwZKvi

†jŠn mg„× kvKmewR, dj, gvsm, wW‡gi Kzmyg, hK…Z I e„° BZ¨vw` †ewk K‡i LvIqv| cÖ‡qvR‡b Wv³v‡ii
civgk© Abyhvqx Jla †meb Kiv| †ivM KwVb AvKvi aviY Ki‡j ürwc‡Êi ª̀yZ i³ mÂvjb I ü`¯ú›`b eÜ n‡q
g„Zz¨ nIqvi m¤¢vebv _v‡K|

cvwb

cvwb Rxeb avi‡Yi Rb¨ GKwU Acwinvh© Dcv`vb| cÖvYx †`‡ni 60-70 fvMB cvwb| †`n MV‡b cvwbi
cÖ‡qvRbxqZv me‡P‡q †ewk| G cvwb Aw¯’, gvsm, Z¡K, bL, `uvZ BZ¨vw` †Kv‡li wfZ‡i I evB‡i _v‡K| cÖvq me
Lv‡`¨B Kg-†ewk cvwb _v‡K| Z‡e Avgiv Avjv`vfv‡e cvwb cvb K‡i †`‡ni Pvwn`v †gUvB|

†`n MVb QvovI cvwb †`‡ni me Af¨š—ixY KvR wbqš¿Y K‡i| cvwb Qvov †`‡ni wfZ‡i †Kv‡bv ivmvqwbK wµqv
n‡Z cv‡i bv| cvwb †`‡n ª̀veK iƒ‡c KvR K‡i| wewfbœ LwbR jeY cvwb‡Z `ªexf~Z _v‡K| cvwb‡Z ª̀eYxq Ae¯’vq
Lv‡`¨i cwicvK wµqv P‡j| Avevi cvwb‡Z `ªexf~Z †_‡KB Lv`¨ Dcv`vb †`‡n †kvwlZ nq|

KvR
- cvwbi Rb¨B i³ mÂvjb I Zvc wbqš¿Y m¤¢e nq|

- cvwb †`n †_‡K `~wlZ c`v_© AcmviY K‡i| †hgb- g~Î I Nvg|

K‡jiv I D`ivgq †iv‡M g‡ji m‡½ ev ewgi m‡½ †`n †_‡K nVvr †ek wKQy cvwb †ei n‡q Amyweav NUvq|
Avgv‡`i wbtk¦v‡mi mv‡_ dzmdzm †_‡K ˆ`wbK cÖvq 450 wgwj. cvwb evB‡i P‡j hvq| K‡jiv ev D`ivgq †ivM
n‡j †ivMx‡K m¨vjvBb ev jeY cvwbi kieZ LvIqv‡Z n‡e| GUv K‡jiv ev D`ivg‡qi me‡P‡q mnR wPwKrmv|
GQvov Avš—R©vwZK D`ivgq M‡elYv‡K› ª̀ KZ…©K ˆZwi LvIqvi m¨vjvB‡bi c¨v‡KU cvIqv hvq| IUv cvwb‡Z ¸‡j
†ivMx‡K LvIqv‡Z nq| m¤cÖwZ km¨ m¨vjvBb bvgK Avi GKwU LvIqvi m¨vjvBb D™¢vweZ n‡q‡Q| 1 wjUvi cvwb,
50 MÖvg Pv‡ji ¸uov I GK wPgwU jeY wgwj‡q G m¨vjvBb ˆZwi Kiv nq|

KvR †Zvgiv Av‡Mi †kªwY‡Z Lvevi m¨vjvBb evbv‡Z wk‡LQ| Gevi †Zvgiv cybivq Lvevi m¨vjvBb ˆZwi
Ki| m¨vjvBb ˆZwii mgq †Zvgiv Kx Kx mveavbZv Aej¤̂b Ki‡e Zv wjwce× Ki‡e|

ï®‹Zv

†Kv‡bv Kvi‡Y †`‡n cvwbi cwigvY K‡g †M‡j †Kvl¸‡jv‡Z cvwbi ¯̂íZv †`Lv †`q| †Kv‡li cvwb K‡g †M‡j
AwZwi³ wccvmv nq, i‡³i Pvc K‡g hvq, i³ mÂvj‡b Amyweav nq, wecvK wµqvq e¨vNvZ N‡U| cvwbi Afv‡e
†`‡ni IRb K‡g hvq Ges †cwk I øvqy‡Kvl `ye©j n‡q c‡o| †`‡n cvwbi cwigvY 20 kZvs‡ki wb‡P †b‡g †M‡j
†`‡ni ¯^vfvweK Kv‡R weNœ N‡U, d‡j †ivMx †eûk n‡q c‡o, GgbwK g„Zz¨ ch©š— NU‡Z cv‡i|

iv‡dR ev Auvkhy³ Zš‘

km¨`vbv, djg~j, mewRi AcvP¨ Ask‡K iv‡dR e‡j| †`‡ni wfZi iv‡d‡Ri †Kv‡bv cwieZ©b N‡U bv| iv‡dR †Kv‡bv
cywó Dcv`vb bq| Z‡e ¯̂v¯’¨ i¶vi Rb¨ GUv GKUv ¸iyZ¡c~Y© Dcv`vb| iv‡dR †cŠwóK bvwji wfZi w`‡q mivmwi
¯’vbvš—wiZ nq| dj I mewRi iv‡dR, †mjy‡jvR wbwg©Z †KvlcÖvPxi| Auvkhy³ Lvevi †_‡K iv‡dR cvIqv hvq|
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Lv`¨ wbe©vPb

†h mg¯— Lv`¨e¯‘ †`‡ni K¨vjwi Pvwn`v c~iY K‡i, wUmy¨ †Kv‡li e„w× I MVb eRvq iv‡L Ges †`‡ni
kvixie„Ëxq Kvh©vejx‡K myôyfv‡e wbqš¿Y Ki‡Z cv‡i Zv‡K mylg Lv`¨ e‡j| A_©vr mylg Lv`¨ ej‡Z eySvq 6wU
Dcv`vb wewkó cwigvY g‡Zv Lvevi hv e¨w³we‡k‡li †`‡ni Pvwn`v †gUvq|

eqm, wj½‡f`, ˆ`wnK Ae¯’v, kª‡gi cwigvY wn‡m‡e cywói cÖ‡qvRbxq Dcv`b¸‡jv Dchy³ cwigv‡Y mylg

Lv‡`¨i Aš—fy©³ _v‡K| †h kZ© cvj‡b Lvevi mylg nq †m¸‡jv n‡jv-

1. cÖwZ‡ejvi Lvev‡i Avwgl, kK©iv, †øn c`v_© GB wZbwU †kªwYi Lvevi Aš—f©y³ K‡i Lv‡`¨i QqwU Dcv`v‡bi

Aš—fy©w³KiY wbwðZ Kiv|

2. cÖ‡Z¨K †kªwYi Lv`¨ eqm, wj½ I RxweKv Abyhvqx mieivn Kiv|

3. ˆ`wbK K¨vjwi 60-70% kK©iv, 10% Avwgl I 30-40% †øn RvZxq c`v_© †_‡K MÖnY Kiv|

mylg Lv`¨ ZvwjKv

KZK¸‡jv wbqg †g‡b GKwU mylg Lv`¨ ZvwjKv ˆZwi Ki‡Z n‡e| h_v-

1. cÖ_gZ Lv‡`¨i wewfbœ Dcv`vb¸‡jv e¨w³we‡k‡li eqm, Kg© I kvixwiK Ae¯’v‡f‡` †h wewfbœ ai‡bi nq

†mw`‡K j¶ †i‡L Lv`¨ ZvwjKv cÖ¯‘Z Kiv|

2. ˆ`wnK cÖ‡qvRb Abyhvqx Lv‡`¨i Zvcg~j¨ ev K¨vjwi Zvc kw³i cwigvY wbwðZKiY|

3. Lv‡`¨ †`n MV‡bi I ¶qc~i‡Yi Dc‡hvMx Avwgl mieivn Kiv|

4. Lv‡`¨ h‡_vchy³ wfUvwgb, LwbR jeY I cvwbi Dcw¯’wZ|

5. wewfbœ Lv‡`¨i cywógvb I Lv‡`¨i †kªwYwefvM m¤^‡Ü Ávb

AR©b| cÖ_‡g Lv‡`¨i g~j wefvM¸‡jv †_‡K Lv`¨ evQvB
Kiv| Lv`¨ evQvB‡q ˆewPÎ¨ _vKv|

6. Lv`¨ ZvwjKv cÖ¯‘wZi mgq Lv`¨vf¨vm m¤ú‡K© m‡PZb
_vKv|

7. e¨w³ I cwiev‡ii Avw_©K m½wZi w`K †f‡e Lv`¨ ZvwjKv
cÖ¯‘Z Kiv|

8. FZz I AvenvIqvi K_v wPš—v K‡i Lv`¨ ZvwjKv cÖ¯‘Z Kiv|

G Aa¨vq cvV †k‡l Avgiv hv wkLjvgÑ
- wecvKwµqv Pvjv‡bvi Rb¨ †h kw³ cÖ‡qvRb Zv‡K †gŠjwecvK e‡j|
- wfUvwgb I LwbR jeY Avjv`v †Kv‡bv Lv`¨ bq| G¸‡jv Ab¨ Lv`¨ Dcv`vb †_‡K cvIqv hvq|
- cvwb †`‡ni Rb¨ AwZ ¸iyZ¡c~Y© Dcv`vb| cwicvKK…Z Lv`¨ Dcv`vb cvwb‡Z `ªexf~Z Ae¯’vq †`‡ni me©Î
cwievwnZ nq|

mwVK Lvev‡ii ZvwjKv

†Zj, wN, wW‡gi
Kzmyg, KwjRv,
gvLb, ev`vg

wW‡gi mv`v
Ask, `ya, `y‡ai
ˆZwi Lvevi, gvQ,
gvsm

me ai‡bi
fv‡jv gUiïuwU
mx‡gi exwP,

ev`vg

meyR, njy` I
Ab¨vb¨ iwOb
kvKmewR

†gŠmygx
dj

†ivM cÖwZ‡ivaK Lvevi

fvZ,
iywU, wPwb, ¸o, mywR
Avjy, wgwó Avjy, gywo, wPuov,
nvjyqv, cv‡qk, we¯‹zU

kw³
`vq
K
Lve
vi

kixi e„w×KviK
Lvevi
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Abykxjbx
msw¶ß DËi cÖkœ
1. wK‡jvK¨vjwi Kx?

2. wi‡KUm †iv‡Mi j¶Y¸‡jv Kx Kx?

3. wfUvwgb ÔGÕ-i Afv‡e Kx Kx Amyweav †`Lv †`q?

4. i‡³ wn‡gv‡M-vwe‡bi cÖ‡qvRbxqZv Kx?

eûwbe©vPbx cÖkœ

1. †KvbwU †`‡n Zvc I kw³ Drcv`b K‡i?

K. cvwb L. wfUvwgb
M. † œ̄nc`v_© N. LwbR jeY

2. †Kvb wfUvwg‡bi Afv‡e wkï‡`i wi‡KUm †ivM nq?

K. wfUvwgb G L. wfUvwgb wm

M. wfUvwgb wW N. wfUvwgb B

wb‡Pi Aby‡”Q`wU c‡o 3 I 4 b¤̂i cÖ‡kœi DËi `vI

mywg UK †L‡Z cQ›` K‡i bv| GgbwK †m meyR kvKmewR Ges U‡g‡UvI Lvq bv| B`vbxs †`Lv hv‡”Q Zvi
`uv‡Zi †Mvov w`‡q i³ co‡Q|

3. mywgi Kx †ivM n‡q‡Q?

K. ¯‹vwf© L. wi‡KUm

M. g¨vivmgvm N. †KvqvwkqiKi

4. DÏxc‡Ki Lv`¨¸‡jvi Afv‡e eq¯‹‡`i-

i. nvo big n‡q hvq

ii. Z¡K PzjKvq Ges Nv nq

iii. ey‡Ki nvo I cvR‡i e¨_v nq

wb‡Pi †KvbwU mwVK?

K. i I ii L. i I iii

M. ii I iii N. i, ii I iii
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m„Rbkxj cÖkœ

1. Zvjnv B`vbxs wKQzB †L‡Z Pvq bv| Zvi LvIqvq AiywP Ges ewg ewg fve nq| Zvi Z¡K LmL‡m n‡q
hv‡”Q| Wv³v‡ii kiYvcbœ n‡j Wv³vi Zv‡K wWg I `ya †ewk K‡i †L‡Z ej‡jb|

K. Lv`¨ Kx?

L. cywó ej‡Z Kx eySvq?

M. Wv³vi Zvjnv‡K DwjøwLZ Lvevi¸‡jv †L‡Z ej‡jb †Kb?

N. Wv³v‡ii civgk©g‡Z Lvevi bv †L‡j cieZx©‡Z Zvjnvi AviI Kx mgm¨v n‡Z cv‡i? we‡kølY Ki|

2. b~iRvnvb †eMg Zvi AvU eQ‡ii †Q‡j eKz‡ji ˆ`wnK e„w× wb‡q fxlY wPwšÍZ| wZwb Zvi kvixwiK e„w× I
my¯_Zv wbwðZ Kivi Rb¨ Zv‡K we‡kl ai‡bi Lvevi LvIqv‡Z ïiy K‡ib| Z‡e wZwb wb‡Ri Ges eKz‡ji
evev, `v`v I `v`xi Lv`¨ ZvwjKvq wfbœ ai‡bi Lvevi iv‡Lb|

K. wK‡jvK¨vjwi Kx?

L. iv‡dR ej‡Z Kx eySvq?

M. b~iRvnvb †eMg eKz‡ji Lv`¨ ZvwjKv Kxfv‡e ˆZwi K‡ib? eY©bv Ki|

N. b~iRvnvb †eM‡gi cwiev‡ii m`m¨‡`i Rb¨ wfbœ wfbœ Lv`¨ wbe©vP‡bi †hŠw³KZv we‡kølY Ki|



PZz`©k Aa¨vq

cwi‡ek Ges ev¯‘Zš¿
Avgv‡`i Pvicv‡ki mewKQz wb‡qB Avgv‡`i cwi‡ek Zv †Zvgiv Rvb| AviI Rvb GKwU ¯’v‡b †h mKj Roe ‘̄ I
Rxe _v‡K †m¸‡jv wb‡qB †mLvbKvi cwi‡ek M‡o I‡V| †Zvgiv wbðqB j¶ K‡iQ GB f~-gÛ‡j wewfbœ cwi‡ek
i‡q‡Q| Gme cwi‡ek‡K Avgiv ¯̂v`y cvwb, †jvbv cvwb I ¯’j GB cÖavb wZbwU fv‡M fvM Ki‡Z cvwi| GB wZb
iK‡gi cwi‡e‡ki cÖ‡Z¨KwU‡Z ¯̂Zš¿ ai‡bi ARxe I Rxe Dcv`vb _v‡K|

Gme ARxe I Rxe Dcv`vbmg~n G‡K Ac‡ii mv‡_ m¤cK©hy³| †Zvgiv Rvb cwi‡e‡ki Rxe Dcv`vbmg~‡ni
g‡a¨ i‡q‡Q wewfbœ ai‡bi Dw™¢` I cÖvYx| Rxeb avi‡Yi Rb¨ GmKj Dw™¢` I cÖvYx G‡K Ac‡ii mv‡_
m¤cK©hy³|

G Aa¨vq cvV †k‡l AvgivÑ

•� ev¯‘Z‡š¿i Dcv`vb I cÖKvi‡f` e¨vL¨v Ki‡Z cvie|

•� Lv`¨k„•Lj I Lv`¨Rvj e¨vL¨v Ki‡Z cvie|

•� ev¯‘Zš¿ kw³cÖevn e¨vL¨v Ki‡Z cvie|

•� cwi‡e‡ki fvimvg¨ i¶vq ev¯ÍyZ‡š¿i f~wgKv we‡k-lY Ki‡Z cvie|

cvV 1 : ev¯‘Zš¿
c„w_exi wewfbœ cwi‡e‡k wewfbœ Rxe emevm K‡i| cÖwZwU evm¯’v‡bi wewfbœ GjvKvq Rjevqy, AvenvIqv I
Ab¨vb¨ ARxe Ges Rxe Dcv`v‡bi g‡a¨ cÖPzi cv_©K¨ †`Lv hvq| Gme cv_©‡K¨i Kvi‡Y c„w_exRy‡o ¯’vb‡f‡`
wewPÎ me Rx‡ei emwZ| ebR½‡j Zzwg †h ai‡bi Rxe †`L‡e, cyKz‡i emevmiZ Rxe Zv‡`i †_‡K wfbœ| Gme
cwi‡e‡ki Rxe I ARxe Dcv`v‡bi g‡a¨ i‡q‡Q GK wbweo m¤cK©| Avevi GKwU cwi‡e‡ki Dw™¢` I cÖvYx
Rxeb avi‡Yi Rb¨ G‡K A‡b¨i Dci wbf©ikxj| Gfv‡e †h †Kv‡bv GKwU cwi‡e‡ki ARxe Ges Rxe
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Dcv`vbmg~‡ni g‡a¨ cvi¯cwiK wµqv, Av`vb-cÖ`vb BZ¨vw`i gva¨‡g cwi‡e‡k †h Zš¿ M‡o I‡V ZvB ev¯‘Zš¿
bv‡g cwiwPZ|

cwi‡ek ch©‡e¶Y Ki‡j †`L‡Z cv‡e ev¯‘Z‡š¿i mKj Dcv`v‡bi g‡a¨ wµqv-cÖwZwµqv Pj‡Q| †Zvgvi evwo
A_ev we`¨vj‡qi Kv‡Qi evMvb GKwU †QvU ev¯‘Z‡š¿i D`vniY|

cvV 2 : ev¯‘Z‡š¿i Dcv`vb

†Zvgiv †R‡bQ ARxe Ges Rxe GB `ywU cÖavb Dcv`vb wb‡q ev¯‘Zš¿ MwVZ|

ARxe Dcv`vb : ev¯‘Z‡š¿i cÖvYnxb me Dcv`vb ARxe Dcv`vb bv‡g cwiwPZ| GB ARxe Dcv`vb Avevi `yB
ai‡bi| (K) A‰Re ev †fŠZ Dcv`vb Ges (L) ˆRe Dcv`vb| ARxe Dcv`v‡bi g‡a¨ i‡q‡Q wewfbœ cÖKvi LwbR
c`v_©, gvwU, Av‡jv, cvwb, evqy, Zvc, Av ª̀©Zv BZ¨vw`| mKj Rx‡ei g„Z I MwjZ †`nve‡kl ˆRe Dcv`vb bv‡g
cwiwPZ| cwi‡e‡ki Rxe Dcv`v‡bi †eu‡P _vKvi Rb¨ Gme A‰Re I ˆRe Dcv`vb AZ¨š— cÖ‡qvRbxq|

Rxe Dcv`vb : cwi‡e‡ki mKj Rxeš— AskB ev¯‘Z‡š¿i Rxe Dcv`vb| ev¯‘Z‡š¿i mKj Rxe I ARxe
Dcv`v‡bi g‡a¨ cvi¯cwiK m¤cK© i‡q‡Q Zv †Zvgiv cÖ_g cv‡V †R‡bQ| ev¯‘Zš¿‡K Kvh©Kix ivLvi Rb¨ G
mKj Rxe †h ai‡bi f~wgKv iv‡L Zvi Dci wfwË K‡i Gme Rxe Dcv`vb‡K (K) Drcv`K, (L) Lv`K Ges
(M) we‡qvRK G wZb fv‡M fvM Kiv nq|

(K) Drcv`K : meyR Dw™¢` hviv wb‡R‡`i Lv`¨ wb‡Riv ˆZwi Ki‡Z cv‡i Zviv Drcv`K bv‡g cwiwPZ| hviv
Drcv`K Zviv m~‡h©i Av‡jvi Dcw¯’wZ‡Z mv‡jvKms‡k-lY cÖwµqvq kK©iv RvZxq Lv`¨ ˆZwi K‡i| hvi Dci
ev¯‘Z‡š¿i Ab¨vb¨ mKj cÖvYx cÖZ¨¶ ev c‡iv¶fv‡e wbf©ikxj|

(L) Lv`K ev f¶K : †h mKj cÖvYx Dw™¢` †_‡K cvIqv ˆRe c`v_© Lv`¨ wn‡m‡e e¨envi K‡i ev Ab¨ †Kv‡bv
cÖvYx †L‡q Rxeb aviY K‡i ZvivB Lv`K ev f¶K bv‡g cwiwPZ| ev¯‘Z‡š¿ wZb ai‡bi Lv`K i‡q‡Q|

cÖ_g ¯Z‡ii Lv`K : †h mKj cÖvYx Dw™¢`‡fvRx Zviv cÖ_g ¯Z‡ii Lv`K| Giv Z…Y‡fvRx bv‡gI cwiwPZ|
Z…Y‡fvRx cÖvYx‡`i g‡a¨ i‡q‡Q †QvU KxUcZ½ †_‡K ïiy K‡i A‡bK eo cÖvYx| †hgb- Miy, QvMj BZ¨vw`|

wØZxq ¯Z‡ii Lv`K : hviv cÖ_g ¯Z‡ii Lv`K‡`i‡K †L‡q euv‡P| †hgb- cvwL, e¨vO, gvbyl BZ¨vw`| Giv
gvsmvkx e‡jI cwiwPZ|

Z…Zxq ¯Z‡ii Lv`K ev m‡e©v”P Lv`K : hviv wØZxq ¯—‡ii Lv`K‡`i Lvq| †hgb- K”Qc, eK, e¨vO, gvbyl
BZ¨vw`| G‡`i g‡a¨ †Kv‡bv †Kv‡bv cÖvYx Avevi GKvwaK ¯—‡ii Lvevi Lvq| G‡`i‡K ejv nq me©fyK| Avgiv
hLb Wvj, fvZ, Avjy BZ¨vw` LvB, ZLb Avgiv cÖ_g ¯—‡ii Lv`K| Avevi Avgiv hLb gvQ, gvsm LvB, ZLb
Avgiv wØZxq ev Z…Zxq ¯—‡ii Lv`K|

we‡qvRK : Giv cPbKvix bv‡gI cwiwPZ| cwi‡e‡k wKQz AYyRxe Av‡Q, we‡kl K‡i e¨vK‡Uwiqv I QÎvK hviv
g„Z Dw™¢` I g„Z cÖvYxi †`‡ni Dci wµqv K‡i| Gmgq g„Z Dw™¢` I cÖvYx‡`‡n ivmvqwbK wewµqv N‡U| d‡j
g„Z‡`n µgk we‡qvwRZ n‡q bvbv iKg ˆRe I A‰Re `ªe¨vw`‡Z i~cvš—wiZ nq| Gme `ª‡e¨i wKQzUv e¨vK‡Uwiqv
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I QÎvK wb‡R‡`i Lv`¨ wn‡m‡e MÖnY K‡i| g„Z‡`n †_‡K ˆZwi evwK Lv`¨ cwi‡e‡ki gvwU I evqy‡Z Rgv nq|
hv Dw™¢` cybivq e¨envi K‡i| Gfv‡e cÖK…wZ‡Z ARxe I Rxe Dcv`v‡bi wµqv cÖwZwµqv n‡q ev¯‘ms¯’vb mPj
_v‡K|

cvV 3-5 : ev¯‘Z‡š¿i cÖKvi‡f`

cÖvK…wZK cwi‡e‡k `yÕai‡bi ev¯‘Zš¿ i‡q‡Q| ¯’jR Ges RjR ev¯‘Zš¿| †Zvgiv G cv‡V ¯’jR ev¯‘Zš¿
Ges RjR ev¯‘Zš¿ m¤ú‡K© Rvb‡e|

¯’jR ev¯‘Zš¿

G ai‡bi ev¯‘Zš¿ Avevi wewfbœ ai‡bi n‡Z cv‡i| †hgb- ebf~wgi ev¯‘Zš¿, giyf~wgi ev¯‘Zš¿ BZ¨vw`|
ebf~wgi ev¯‘Z‡š¿i D`vniY wn‡m‡e Avgiv evsjv‡`‡ki ebf~wg AÂ‡ji K_v ej‡Z cvwi| evsjv‡`‡ki ebf~wg
AvÂj‡K cÖavb `y‡Uv AÂ‡j fvM Kiv nq| (K) wm‡jU I cve©Z¨ PÆMÖv‡gi ebvÂj Ges (L) Lyjbvi mgy`ª
DcK~jeZ©x my›`ieb AÂj| wb‡P my›`ie‡bi e¯‘Z‡š¿i ms‡¶‡c Av‡jvPbv Kiv n‡jv|

my›`ie‡bi ebf~wg Ab¨vb¨ AÂ‡ji ebf~wg †_‡K Avjv`v ˆewk‡ó¨i| Lyjbv †Rjvi `w¶‡Y mgy ª̀ DcK‚j †_‡K
wfZ‡ii w`‡K G AÂj †ek K‡qK gvBj ch©š— we¯—…Z| †Rvqvi-fvUvi Kvi‡Y G AÂ‡ji gvwUi jeYv³Zv †ewk,
Kv‡RB jeYv³ cvwb mn¨ Kivi ¶gZvm¤úbœ Dw™¢`B G ebvÂ‡j R‡b¥| my›`ie‡bi ebvÂj g¨vb‡MÖvf eb bv‡g
cwiwPZ| G e‡bi gvwU †ek K`©gv³| Kv‡RB Gi wfZi w`‡q mn‡R evZvm PjvPj Ki‡Z cv‡i bv| ZvB
GLvbKvi Dw™¢‡`i g~j gvwUi wb‡P bv wM‡q Lvovfv‡e gvwUi Dc‡i D‡V Av‡m| Gme g~‡ji AvMvq AmsL¨ wQ`ª
_v‡K| hvi mvnv‡h¨ Dw™¢` k¦m‡bi Rb¨ evZvm †_‡K mivmwi Aw·‡Rb MÖnY K‡i| G e‡bi D‡j-L‡hvM¨ Dw™¢`
n‡jv my›`ix, Mivb, †MIqv, †KIov, †MvjcvZv BZ¨vw`| Giv G e‡bi Drcv`K| †cvKvgvKo, cvwL, gyiwM, nwiY
G e‡bi cÖ_g ¯—‡ii Lv`K| evbi, K”Qc, mvim BZ¨vw` wØZxq ¯—‡ii Lv`K| G e‡bi Z…Zxq ¯—‡ii
Lv`K‡`i g‡a¨ i‡q‡Q evN, k~Ki BZ¨vw`| G m‡ei g‡a¨ evbi me©fyK| G e‡bi D‡j-L‡hvM¨ cÖvYx i‡qj †e½j
UvBMvi, wPZv evN, evbi, wPÎj nwiY, eb¨ k~Ki, Kzwgi, bvbv ai‡bi mvc, cvwL Ges KxUcZ½|

RjR ev¯‘Zš¿

RjR ev¯‘Zš¿ cÖavbZ wZb ai‡bi| h_v-

1. cyKz‡ii ev¯‘Zš¿

2. b`-b`xi ev¯‘Zš¿

3. mgy‡`ªi ev¯‘Zš¿ Drcv`K

m~h©

cÖ_g ¯Í‡ii Lv`K

wØZxq ¯Í‡ii Lv`K

Z…Zxq ¯Í‡ii Lv`K

we‡qv‡RvK

ˆRe I A‰Re †hŠM

wPÎ 14.1 : GKwU cyKz‡ii ev¯‘Zš¿
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†Zvgv‡`i †evSvi myweav‡_© GLv‡b GKwU cyKz‡ii ev¯‘Zš¿ m¤ú‡K© ms‡¶‡c Av‡jvPbv Kiv n‡jv| ¯^v`y cvwbi
GKwU †QvU cyKzi RjR ev¯‘ms¯’v‡bi GKwU ¯^qsm¤ú~Y© D`vniY| cyKz‡i i‡q‡Q ARxe I Rxe Dcv`vb| ARxe
Dcv`v‡bi g‡a¨ cyKz‡i i‡q‡Q cvwb, ª̀exf~Z Aw·‡Rb, Kve©b WvBA·vBW Ges wKQz ˆRe c`v_©| Gme Dcv`vb
Rxe mivmwi e¨envi Ki‡Z m¶g| Rxe Dcv`v‡bi g‡a¨ Av‡Q Drcv`K, cÖ_g ¯—‡ii Lv`K, wØZxq ¯—‡ii
Lv`K, Z…Zxq ¯—‡ii Lv`K I bvbv iK‡gi we‡hvRK| cyKz‡ii ev¯‘ms¯’v‡bi Drcv`K n‡”Q bvbv ai‡bi
fvmgvb ¶z`ª ¶z`ª AvYyex¶wYK Dw™¢` †hgb ¶z‡`cvbv, G¸‡jv‡K dvB‡Uvc-v¼Ub ejv nq| fvmgvb eo Dw™¢‡`i
g‡a¨ i‡q‡Q KPzixcvbv, kvcjv BZ¨vw`| fvmgvb ¶z`ª Dw™¢` †hgb cyKz‡ii cvwb‡Z i‡q‡Q †Zgwb i‡q‡Q ¶z`ª ¶z`ª
AvYyex¶wYK cÖvYx| hviv Ry-c-v¼Ub bv‡g cwiwPZ| wewfbœ cÖKvi RjR KxUcZ½, †QvU gvQ, wSbyK, kvgyK
BZ¨vw` hviv Drcv`K‡`i Lvq Zviv cÖ_g ¯—‡ii Lv`K bv‡g cwiwPZ| Avevi G‡`i‡K hviv Lvq AviI GKUz
eo gvQ Giv wØZxq ¯—‡ii Lv`K| G‡`i‡K Avevi hviv Lvq †hgb K”Qc, eK, e¨vO Giv Z…Zxq ¯—‡ii Lv`K|
cyKz‡i g„Z Rx‡ei Dci e¨vK‡Uwiqv, QÎvK we‡qvR‡Ki KvR K‡i| we‡qvwRZ ª̀e¨vw` Avevi cyKz‡ii Drcv`K
Lv`¨ wn‡m‡e MÖnY K‡i|

cvV 6 I 7 : Lv`¨ k„•Lj I Lv`¨Rvj
†Zvgiv †R‡bQ ev¯‘Z‡š¿ †Kv‡bv RxeB GKKfv‡e †eu‡P _vK‡Z cv‡i bv| †eu‡P _vKvi Rb¨ G‡K A‡b¨i Dci
wewfbœfv‡e wbf©ikxj| Rx‡ei †eu‡P _vKvi Rb¨ Zvi Pvicv‡ki mg¯— Dcv`vb bvbvfv‡e cÖfvevwš^Z K‡i| G
c„w_ex‡Z mKj kw³i Drm m~‡h©i Av‡jv| ev¯‘Zš¿ Drcv`K n‡”Q meyR Dw™¢`| †Zvgiv †R‡bQ cÖv_wgK ¯—‡ii
Lv`K Lv‡`¨i Rb¨ Drcv`‡Ki Dci wbf©ikxj| Avevi wØZxq ¯—‡ii Lv`K wbf©ikxj cÖv_wgK ¯—‡ii Lv`‡Ki
Dci| Z…Zxq ¯—‡ii Lv`K Lvq wØZxq ¯—‡ii Lv`K‡`i‡K| Gfv‡e GKwU ev¯‘Z‡š¿ mKj Rxe (Dw™¢` I
cÖvYx) cywó Pvwn`vi w`K †_‡K avivevwnKfv‡e mshy³| d‡j M‡o I‡V Lv`¨k„•Lj| Zvn‡j †`Lv hv‡”Q Dw™¢` Drm
†_‡K ïiy K‡i wewfbœ cÖvYxi g‡a¨ G‡K Ab¨‡K LvIqvi gva¨‡g kw³i †h ¯’vbvš—i N‡U ZvB Lv`¨k„•Lj|

Lv`¨Rvj

ev¯‘Z‡š¿ AmsL¨ Lv`¨k„•Lj _v‡K Zv wbðqB †`‡LQ| Gme Lv`¨k„•Lj †Kv‡bv wew”Qbœ NUbv bq| eis wewfbœ
Lv`¨k„•Lj ci¯úi m¤úK©hy³| Lv`¨k„•L‡ji G ai‡bi mshyw³‡K Lv`¨ Rvj ejv nq|

wPÎ 14.2 : Lv`¨Rvj
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cvV 8 I 9 : ev¯‘Zš¿ kw³ cÖevn

†Zvgiv †R‡bQ c„w_ex‡Z emevmKvix mKj RxeB m~‡h©i Av‡jvi Dci wbf©ikxj| A_©vr RxeRM‡Zi mKj kw³i
g~j Drm m~h©| m~‡h©i hZ Av‡jv c„w_ex‡Z Av‡m Zvi gvÎ kZKiv 2 fvM meyR Dw™¢` mv‡jvKms‡k-l‡Yi gva¨‡g
Kv‡R jvwM‡q kK©iv RvZxq Lv`¨ ˆZwi K‡i| mv‡jvKms‡k-l‡Yi gva¨‡g cÖvK…wZK cÖwµqvq †mŠikw³ ivmvqwbK
kw³‡Z i~cvš—wiZ nq| G cÖwµqv Pjvi mgq meyR Dw™¢` wewfbœ ai‡bi cÖvK…wZK †gŠj †hgb- cvwb (nvB‡Wªv‡Rb
I Aw·‡Rb), bvB‡Uªv‡Rb, Kve©b WvBA·vBW, Avqib, mvjdvi BZ¨vw` e¨envi K‡i| G cÖwµqvi gva¨‡gB Ro I
RxeRM‡Zi g‡a¨ ms‡hvM m„wó nq|

meyR Dw™¢‡`i gva¨‡gB m~h©kw³ †_‡K m„ó ivmvqwbK kw³ wewfbœ cÖvYx‡Z Lv`¨k„•L‡ji gva¨‡g ¯’vbvš—wiZ nq|
Drcv`K †_‡K Avi¤¢ K‡i m‡e©v”P Lv`K ch©š— kw³ iƒcvš—‡ii mgq cÖwZwU av‡c kw³ n«vm †c‡Z _v‡K| Zvn‡j
†`Lv hv‡”Q Drcv`K †_‡K kw³ hvq Z…Y‡fvRx cÖvYxi †`‡n| †mLvb †_‡K wØZxq ¯—‡ii Lv`K Ges wØZxq ¯—‡ii
Lv`K †_‡K hvq m‡e©v”P Lv`‡K| Gfv‡eB kw³ cÖevn Pj‡Z _v‡K| cÖwZ ¯—‡i kw³ n«vm †c‡jI we‡hvRK hLb
wewfbœ g„Z Rx‡e eR©¨ c`v‡_© wewµqv NUvq ZLb A‰Re cywó ª̀e¨ cwi‡e‡k gy³ n‡q cywófvÛv‡i Rgv nq| hv
Avevi meyR Dw™¢` Kv‡R jvMvq| G †_‡K eyS‡Z cviv hvq †h ev¯‘ms¯’v‡b cywó`ªe¨ PµvKv‡i cÖevwnZ nq Ges
kw³cÖevn GKgyLx|

cvV 10 : cwi‡e‡ki fvimvg¨ i¶vq ev¯‘Z‡š¿i f~wgKv

cwi‡e‡k ev¯‘Zš¿ GKwU ¯^qsm¤ú~Y© GKK| †h †Kv‡bv cwi‡e‡k ev¯‘Zš¿ †gvUvgywUfv‡e ¯̂wbqwš¿Z| cÖK…wZ‡Z †h
†Kv‡bv Rx‡ei msL¨v nVvr K‡i †ewk evo‡Z cv‡i bv| cÖwZwU Rxe G‡K A‡b¨i Dci wbf©ikxj| Lv`¨ k„•L‡ji
gva¨‡g Giv ci¯úi ci¯ú‡ii mv‡_ m¤úK©hy³| mn‡R Gi †Kv‡bv GKwU Ask G‡Kev‡i †kl n‡Z cv‡i bv|

ev¯‘Z‡š¿ kw³i GKgyLx Ges c`v‡_©i PµvKvi cÖevn

k¦mbwµqvi webókw³
(Zvc wn‡m‡e)

k¦mb cÖwµqvi webó kw³
(Zvc)

†mŠikw³ Drcv`K Z…Y‡fvRx

we‡qvRK

gvsmvkx
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†Kv‡bv GKwU cwi‡e‡k wewfbœ ¯—‡ii Rxe m¤cÖ`v‡qi msL¨vi AbycvZ †gvUvgywUfv‡e AcwiewZ©Z _v‡K| cwi‡e‡k
wewfbœ cwieZ©b NU‡jI eû w`b ch©š— cÖvK…wZK fvimvg¨ eRvq _v‡K| G‡mv GKwU D`vni‡Yi mvnv‡h¨ Avgiv G
welqwU eyS‡Z †Póv Kwi| g‡b Ki †h †Kv‡bv GKwU e‡b evN, nwiY, k~Ki BZ¨vw` evm K‡i| G e‡b ev‡Ni Lv`¨
n‡jv nwiY I k~Ki| nwiY I k~K‡ii msL¨v †e‡o †M‡j ev‡Ni msL¨v e„w× cv‡e| KviY evN cÖPzi Lv`¨ cv‡e|
Avevi ev‡Ni msL¨v e„w× †c‡j nwiY I k~K‡ii msL¨v K‡g hv‡e| nwiY I k~K‡ii msL¨v K‡g †M‡j ev‡Ni
Lv`¨vfve †`Lv w`‡e| d‡j ev‡Ni msL¨vI K‡g hv‡e| Avevi ev‡Ni msL¨v hw` K‡g hvq Z‡e nwiY I k~K‡ii
msL¨v †e‡o hv‡e| Gfv‡e n«vm-e„w×i d‡j GKwU GjvKvi ev¯‘Z‡š¿i fvimvg¨ cÖvK…wZKfv‡e wbqwš¿Z nq|

KvR : cwi‡e‡ki fvimvg¨ iÿvq ev¯‘Z‡š¿i f~wgKv m¤ú‡K© Rvbv|

`j MVb Ki| †h †Kv‡bv GKwU cwi‡e‡ki fvimvg¨ Kxfv‡e iÿv nq Zvi D`vniY †bvU LvZvq ˆZwi Ki|
†kªwY‡Z Dc¯’vcb Ki|

G Aa¨vq cvV †k‡l hv wkLjvgÑ

Ñ †h †Kv‡bv GKwU cwi‡e‡ki Ro Ges Rxe m¤cÖ`v‡qi g‡a¨ Av`vb-cÖ`vb, wµqv-cÖwZwµqv I mn‡hvwMZvi
gva¨‡g M‡o I‡V ev¯‘Zš¿|

Ñ ARxe Ges Rxe GB `ywU cÖavb Dcv`vb wb‡q ev¯‘Zš¿ MwVZ|

Ñ Dw™¢` Drm †_‡K ïiy K‡i wewfbœ cÖvYxi g‡a¨ G‡K Ab¨‡K LvIqvi gva¨‡g kw³i †h ¯’vbvšÍi N‡U ZvB
Lv`¨k„•Lj|

Ñ cÖK…wZ‡Z wewfbœ Lv`¨k„•Lj ci¯úi m¤úK©hy³| Lv`¨k„•L‡ji G ai‡bi mshyw³ Lv`¨Rvj bv‡g cwiwPZ|

Abykxjbx
k~b¨¯’vb c~iY Ki

K. †h mg¯— cÖvYx --------------Zviv cÖ_g ¯—‡ii Lv`K|

L. ev¯‘Z‡š¿i cÖvYnxb me Dcv`vb --------------Dcv`vb bv‡g cwiwPZ|

M. cÖK…wZ‡Z Rxe wewfbœ -------------- gva¨‡g G‡K Ac‡ii mv‡_ m¤úK©hy³|

N. cÖK…wZ‡Z ARxe I Rxe Dcv`v‡bi wµqv-cÖwZwµqv n‡q --------------mPj _v‡K|

msw¶ß DËi cÖkœ
K) cÖK…wZ Kxfv‡e cwi‡e‡ki fvimvg¨ i¶v K‡i Av‡jvPbv Ki|

L) wPÎmnKv‡i GKwU cyKz‡ii ev¯‘Zš¿ eY©bv Ki|
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eûwbe©vPwb cÖkœ

1. wb‡Pi †KvbwU cÖ_g ¯Í‡ii Lv`K?

K. dvB‡Uvcø¨vsKUb L. kvgyK

M. evN N. eK

2. wb‡Pi †Kvb Lv`¨k„•LjwU mwVK?

K. dvB‡Uvcø¨vsKUb †QvU gvQ Ry‡qvcø¨vsKUb

L. dj cZ½ cvwL

M. Nvm K”Qc †QvUgvQ

N. ÿz‡`cvbv gvQ kvgyK

wb‡Pi QKwU jÿ Ki Ges 3 I 4 b¤̂i cÖ‡kœi DËi `vI

3. wb‡Pi †KvbwU c Gi AšÍfz©³?

K. dvB‡Uvcø¨vsKUb L. Ry‡qvcø¨vsKUb

M. e¨vK‡Uwiqv N. KxUcZ½

4. Dc‡ii Q‡K-

i. X Gi Dci Y wbf©ikxj

ii. a Gi Dci b wbf©ikxj

iii. a I c ci¯úi wbf©ikxj

wb‡Pi †KvbwU mwVK?

K. i I ii L. i I iii

M. ii I iii N. i, ii I iii

ev¯ZzZš¿

X (ARxe Dcv`vb) X (Rxe Dcv`b)

a Drcv`K b Lv`K c
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m„Rbkxj cÖkœ

1. dvwng GKwU e‡b †eov‡Z wM‡q wewfbœ ai‡bi MvQcvjvi gv‡S wewPÎ ai‡bi cÖvYxi Dcw¯_wZ jÿ Kij|
G‡`i g‡a¨ wQj Li‡Mvk, nwiY, evbi, mvim, evN, k~Ki BZ¨vw` cÖvYx| †m †Lqvj Kij e‡bi GKwU As‡k eo
eo MvQcvjv †K‡U †djv n‡q‡Q Avi †m As‡k HmKj cÖvYxi Dcw¯_wZ LyeB Kg|

K. ev¯ZyZš¿ Kx?

L. we‡qvRK ej‡Z Kx eySvq?

M. dvwn‡gi †`Lv Rxe¸‡jv w`‡q GKwU Lv`¨k„•LLj ˆZwi K‡i k„•LLjwU e¨vL¨v Ki|

N. eo eo MvQcvjv †K‡U †djv As‡k cÖvYxi msL¨v K‡g hvIqvi KviY we‡kølY Ki|

2.

K. ˆRe Dcv`vb Kx?

L. Lv`¨Rvj ej‡Z Kx eySvq?

M. Dc‡ii k„•LjwU‡Z kw³cÖevn Kxfv‡e P‡j? e¨vL¨v Ki|

N. DÏxc‡K cywócÖev‡ni PµwU wKiƒc n‡e? we‡kølY Ki|

cÖ‡R± : cwi‡e‡ki K‡qKwU Lv`¨k„•Lj ch©‡eÿY Ki| ch©‡eÿY †k‡l Gme Lv`¨k„•Lj e¨envi K‡i †cv÷vi
KvM‡R Lv`¨Rvj ˆZwi Ki Ges †kªwY‡Z cÖ`k©b Ki|

AYyRxe

Nvm Nvmdwos e¨vO mvc evRcvwL

gvwU

k¦mb

k¦mb k¦mb k¦mb k¦mb k¦mb

mgvß




