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GK‡Kvlx Rxe n‡Z Avi¤¢ K‡i eû‡Kvlx Rxe ch©š— mK‡ji †¶‡ÎB wewfbœ ai‡bi †Kvl wefvRb †`Lv hvq| Gi 

†KvbwU ˆ`wnK e„w× NUvq, †KvbwU Rbb †Kvl m„wó K‡i, Avevi †KvbwU wØfvRb c×wZ‡Z msL¨v e„w× K‡i| 
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gvB‡Uvwm‡mi ch©vqmg~n 

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 †Kvl wefvRb m¤ú‡K© ej‡Z cvi‡eb| 

 †Kvl wefvR‡bi cÖKvi‡f` D‡j�L Ki‡Z cvi‡eb| 

 gvB‡Uvwmm †Kvl wefvR‡bi ˆewkó¨ D‡j�L Ki‡Z cvi‡eb|  

 gvB‡Uvwmm msNwUZ nIqvi ¯’vb m¤ú‡K© aviYv w`‡Z cvi‡eb| 

 gvB‡Uvwmm †Kvl wefvR‡bi wewfbœ ch©vq ms‡¶‡c eY©bv Ki‡Z cvi‡eb| 

 gvB‡Uvwmm †Kvl wefvR‡bi ¸i“Z¡ we‡k�lY Ki‡Z cvi‡eb| 

 

cÖavb kã 

gvB‡Uvwmm, K¨vwiIKvB‡bwmm, mvB‡UvKvB‡bwmm 

†Kvl wefvRb : wefvR‡bi gva¨‡g msL¨ve„w× †Kv‡li GKwU ¯v̂fvweK Ges AwZ ¸i“Z¡c~Y© ˆewkó¨| 

GK‡Kvlx Rxe †hgb- e¨vK‡Uwiqv, Có, Navicula cÖf„wZ evi evi wefvR‡bi gva¨‡g GKwU †_‡K AmsL¨ 

GK‡Kvlx Rx‡e cwiYZ nq| wekvj‡`nx GKwU eUMv‡Qi m~PbvI wKš‘ GKwU gvÎ †Kvl RvB‡MvU n‡Z| GK‡Kvlx 

wbwl³ wW¤K̂ n‡Z †Kvl wefvRb cÖwµqvq GKwU cwiYZ gvby‡li m„wó nq| †Kvl wefvRb GKwU †gŠwjK I 

AZ¨vek¨Kxq cÖwµqv hvi gva¨‡g Rx‡ei ˆ`wnK e„w× I esk e„w× N‡U| 

†h cÖwµqvq Rx‡ei msL¨ve„w×, ˆ`wnK e„w× I Rb‡bi D‡Ï‡k¨ GKwU †_‡K `ywU ev PviwU †Kv‡li m„wó nq Zv‡K †Kvl 

wefvRb ejv nq| †h †KvlwU wefvwRZ nq Zv‡K gvZ…‡Kvl Ges wefvR‡bi d‡j †h bZzb †Kvl Drcbœ nq, Zv‡K 

AcZ¨ †Kvl ejv nq| Walter Flemming 1882 wLª÷v‡ã mvgyw`ªK mvjvgvÛvi †Kv‡l cÖ_g †Kvl wefvRb cÖZ¨¶ 

K‡ib| mvaviYZ †Kv‡li cÖavb `ywU Ask _v‡K| †hgb- wbDwK¬qvm Ges mvB‡Uvc�vRg| †Kvl wefvRb cÖwµqvq 

wbDwK¬qvm Ges mvB‡Uvc�vRg Df‡qB wefvwRZ nq| †Kvl wefvR‡b †Kv‡li wbDwK¬qv‡mi wefvRb‡K ejv nq 

K¨vwiIKvB‡bwmm Ges mvB‡Uvc�vR‡gi wefvRb‡K ejv nq mvB‡UvKvB‡bwmm| 

†Kvl wefvR‡bi cÖKvi‡f` : Rxe RM‡Z wZb cÖKv‡ii †Kvl wefvRb †`Lv hvq| h_v- (K) A¨vgvB‡Uvwmm ev cÖZ¨¶ 

†Kvl wefvRb, (L) gvB‡Uvwmm ev mgxKiwYK †Kvl wefvRb Ges (M) gv‡qvwmm ev n«vmg~jK †Kvl wefvRb| 

(K) A¨vgvB‡Uvwmm : †h †Kvl wefvRb cÖwµqvq GKwU gvZ…‡Kv‡li wbDwK¬qvm Ges mvB‡Uvc�vRg Df‡qB mivmwi 

wef³ n‡q ỳwU AcZ¨ †Kv‡li m„wó K‡i, Zv‡K A¨vgvB‡Uvwmm ev cÖZ¨¶ †Kvl wefvRb ejv nq| G‡¶‡Î 

wbDwK¬qvmwU mivmwi `ywU As‡k wef³ nq| wbDwK¬qvmwU cÖ_‡g j¤v̂ nq Ges c‡i ga¨Lv‡b fvM n‡q `ywU wbDwK¬qv‡m 

cwiYZ nq| wbDwK¬qvm wefvR‡bi mv‡_ mv‡_ †Kv‡li †Kvl cÖvPximn mvB‡Uvc�vRg gvS eivei m¼zwPZ n‡Z 

_v‡K| GK mgq wew”Qbœ nq| d‡j `ywU AcZ¨ †Kv‡li m„wó nq| c‡i AcZ¨ †Kvl `ywU e„w× †c‡q gvZ…‡Kv‡li 

Abyiƒc AvK…wZ jvf 

K‡i| e¨vK‡Uwiqv, 

KwZcq Có Ges 

A¨vwgev cÖf…wZ 

GK‡Kvlx Rx‡e 

we‡kl K‡i 

Avw`‡Kvlx Rx‡e G 

cÖKvi †Kvl wefvRb 

cvV-3.1 
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†`Lv hvq|                                            wPÎ 3.1.1 : A¨vgvB‡Uvwmm †Kvl wefvRb 

(L) gvB‡Uvwmm : †h †Kvl wefvRb cÖwµqvq GKwU cÖK…Z‡Kv‡li wbDwK¬qvm Ges †µv‡gv‡mvg DfqB GKevi K‡i 

wef³ nq Zv‡K gvB‡Uvwmm †Kvl wefvRb ejv nq| cÖvYx I Dw™¢‡`i wefvRb ¶gZvm¤úbœ ˆ`wnK †Kv‡l gvB‡Uvwmm 

†Kvl wefvRb N‡U| Rbb gvZ…‡Kv‡l gvB‡Uvwmm N‡U bv| 

(M) gv‡qvwmm : †h †Kvl wefvRb cÖwµqvq †µv‡gv‡mvg gvÎ GKevi Ges wbDwK¬qvm cici `yÕevi wef³ nq, d‡j 

m„ó PviwU †Kv‡l †µv‡gv‡mvg msL¨v (n) gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi (2n) A‡a©K nq, Zv‡K gv‡qvwmm ‡Kvl 

wefvRb ejv nq| gv‡qvwmm me©̀ v Rbb gvZ…‡Kv‡l N‡U| ˆ`wnK †Kv‡l gv‡qvwmm KLbB N‡U bv| 

gvB‡Uvwmm †Kvl wefvRb 

†h RwUj I avivevwnK cÖwµqvi gva¨‡g cÖK…Z‡Kvlx Rx‡ei GKwU gvZ…‡Kvl wefvR‡bi gva¨‡g mgAvK…wZ I mg¸Y 

m¤úbœ `yÕwU AcZ¨ †Kv‡li m„wó K‡i hv‡`i †µv‡gv‡mvg msL¨v gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi mgvb Zv‡K 

gvB‡Uvwmm e‡j| k�vBLvi (1879) j¶ K‡ib, GKwU †`n‡Kvlxq wbDwK¬qvm wef³ n‡q `ywU Abyiƒc wbDwK¬qv‡m 

cwiYZ nq Ges wZwb Gi bvg †`b K¨vwiIKvB‡bwmm| cieZ©x‡Z Iqvëvi †d¬wgs (1882) G cÖKvi wefvRb‡K 

gvB‡Uvwmm bv‡g AwfwnZ K‡ib| gvB‡Uvwmm †Kvl wefvR‡b gvZ…‡Kv‡li cÖwZwU †µv‡gv‡mvg †m‡›Uªvwgqvimn 

j¤v̂jw¤f̂v‡e mgvb `ywU As‡k fvM nq Ges cÖwZwU Ask Gi wbKUeZ©x †gi“‡Z Mgb K‡i| d‡j bZzb †Kvl `ywU‡Z 

†µv‡gv‡mvg msL¨v gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi mgvb _v‡K| ZvB gvB‡Uvwmm †Kvl wefvRb‡K mgxKiwYK 

wefvRbI ejv nq| 

gvB‡Uvwmm †Kvl wefvR‡bi D‡j�L‡hvM¨ ˆewkó¨  

1| gvB‡Uvwmm cÖwµqvq cÖwZwU †µv‡gv‡mvg j¤v̂jw¤f̂v‡e `ywU †µvgvwU‡W wef³ nq| 

2| cÖwZwU †µvgvwUW Zvi wbKU¯’ †gi“‡Z †cŠu‡Q `ywU AcZ¨ wbDwK¬qvm m„wói gva¨‡g `ywU AcZ¨ †Kv‡l 

cwiYZ nq| 

3| AcZ¨ †Kvl¸‡jv gvZ…‡Kv‡li mg¸Ym¤úbœ nq| 

4| AcZ¨ †Kv‡li †µv‡gv‡mvg msL¨v gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi mgvb _v‡K Ges 

5| AcZ¨ †Kvl¸‡jv e„w× †c‡q GK mgq gvZ…‡Kv‡li mgvb AvqZbwewkó nq| 

gvB‡Uvwmm msNwUZ nIqvi ¯’vb-  cÖK…Z wbDwK¬qvmhy³ (DbœZ 

Rxe †Kvl) †`n‡Kvl gvB‡Uvwmm c×wZ‡Z wefvwRZ nq| Dw™¢‡`i 

ea©bkxj Ask h_v KvÊ I g~‡ji AMªfvM, åƒY gyKzj, åƒY g~j, 

cy®úgyKzj, AMÖgyKzj, ea©bkxj cÎ BZ¨vw`i fvRK wUmy¨i †Kvl G 

cÖwµqvq wefvwRZ nq| cÖvYxi ¯œvqy‡Kvl Qvov mKj †`n‡KvlI G 

cÖwµqvq wefvwRZ nq| 

†Kvl Pµ : gvB‡Uvwmm GKwU ch©vqµwgK avivevwnK cÖwµqv| 

cÖwµqvwU ïi“i Av‡MB wbDwK¬qvm‡K wKQy cȪ ‘wZg~jK KvR 

m¤úbœ Ki‡Z nq| G Ae¯’v‡K B›Uvi‡dR ev cȪ ‘wZ ce© ejv nq| 

A_©vr GKwU †Kvl cici `y

,

evi wef³ nevi ga¨eZ©x mgq‡K ejv 

nq B›Uvi‡dR| B›Uvi‡dR ch©v‡q cieZ©x wefvR‡bi mKj 

cȪ ‘wZ Pj‡Z _v‡K| †Kv‡li wefvRbiZ Ae¯’v I cȪ ‘wZ ch©vq‡K 

GKmv‡_ we‡ePbv K‡i nvIqvW© I †cé 1953 mv‡j GKwU †Kvl 

Pµ †ck K‡ib| G‡Z †`Lv hvq, mgMÖ †Kvl P‡µi 90-95 fvM 

mgq cȪ ‘wZ‡Z Ges gvÎ 5-10 fvM mgq wefvR‡b e¨q nq| cȪ ‘wZ ch©vq‡K Avevi wZbwU Dcch©v‡q fvM Kiv 

n‡q‡Q|                                     wPÎ 3.1.2 : nvIqvW© I †cé †KvlPµ 

h_v- (K) weivg 1 (G-1), (L) wWGbG cÖwZwjcb (Synthesis phase) Ges (M) weivg 2 (G-2)|                                    

(K) weivg 1 (G-1) : weivg 1 Dcch©v‡q mvBwK¬b bvgK †cÖvwUb, Ab¨vb¨ †cÖvwUb Ges RNA ms‡k�wlZ nq| G‡Z 

kZKiv 30-40 fvM mgq e¨q nq| 
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(L) wWGbG Abywjcb : wWGbG cÖwZwjcb Dcch©v‡q- †Kvl¯’ mKj †µv‡gv‡mv‡gi wWGbG-Gi cÖwZiƒc m„wó nq| 

GLv‡b kZKiv 30-50 fvM mgq e¨q nq|  
(M) weivg 2 (G-2) : weivg 2 Dcch©v‡q †Kvl wefvR‡bi Ab¨vb¨ cÖ‡qvRbxq Dcv`vb cȪ ‘Z nq| G‡Z kZKiv 10-

20 fvM mgq e¨q nq| †Kv‡li cȪ ‘wZ ch©vq Ges wefvRb ch©vq‡K mgwóMZfv‡e †Kvl Pµ ejv nq| GKwU †Kvl 

m„wó, Gi e„w× Ges cieZ©x‡Z wefvRb G wZbwU KvR †h P‡µi gva¨‡g m¤úbœ nq Zv‡K ejv nq †Kvl Pµ| 

gvB‡Uvwmm †Kvl wefvR‡bi wewfbœ ch©vq : gvB‡Uvwmm †Kvl wefvRb cÖwµqv‡K cuvPwU ch©v‡q fvM Kiv n‡q‡Q| h_v 

(K) †cÖv‡dR ch©vq, (L) †cÖv‡gUv‡dR ch©vq, (M) †gUv‡dR ch©vq, (N) A¨vbv‡dR ch©vq Ges (O) †U‡jv‡dR 

ch©vq| 

(K) †cÖv‡dR ch©vq : gvB‡Uvwmm †Kvl wefvR‡bi cÖ_g ch©vq‡K †cÖv‡dR ejv nq| G ch©v‡q †Kv‡li wbDwK¬qvm 

AvKv‡i eo nq| wbDwK¬qvm we‡kl K‡i 

†µv‡gv‡mvg¸‡jv‡Z Dehydration A_©vr 

Rj we‡qvRb Avi¤¢ nq| Rj we‡qvR‡bi 

d‡j †µv‡gv‡mvg¸‡jv msKzwPZ n‡Z _v‡K| 

ZvB Giv  †gvUv I Lv‡Uv nq Ges ¯úó n‡Z 

¯úóZi n‡Z _v‡K| G ch©v‡q cÖwZwU 

†µv‡gv‡mvg †m‡›Uªvwgqvi e¨ZxZ 

j¤̂vjw¤̂fv‡e ỳwU †µvgvwU‡W wef³ nq Ges 

†µvgvwUW¸‡jv †m‡›Uªvwgqvi AÂ‡j hy³ 

_v‡K| †cÖv‡dR ch©v‡qi †k‡li w`‡K 

wbDwK¬‡qvjvm Ges wbDwK¬qvi †gg‡eª‡bi 

wejywß Avi¤¢ nq|  

(L) †cÖv‡gUv‡dR ch©vq : †cÖv‡dR ch©v‡qi cieZx© Ges †gUv‡dR chv©‡qi AMÖeZ©x chv©q‡K †cÖv‡gUv‡dR ejv nq| 

GwU gvB‡Uvwmm †Kvl wefvR‡bi wØZxq Ges ¯í̂¯’vqx `kv| †cÖv‡gUv‡dR ch©v‡q wbDwK¬‡qvjvm Ges wbDwK¬qvi 

†gg‡eª‡bi wejywß N‡U| G ch©v‡q †cÖvwUb w`‡q ˆZwi GKwU w¯úÛj h‡š¿i Avwefv©e N‡U hvi `ywU †gi“ _v‡K| 

w¯úÛjh‡š¿ `yÕai‡bi Zš‘ †`Lv hvq| h_v- w¯úÛj Zš‘ Ges †µv‡gv‡mvgvj Zš‘ (Uª̈ vKkb dvBevi)| 

w¯úÛjZš‘̧ ‡jv GK †gi“ †_‡K Avi GK †gi“ ch©š— we¯—…Z _v‡K Ges †µv‡gv‡mvgvj Zš‘ †µv‡gv‡mv‡gi 

†m‡›Uªvwgqv‡ii mv‡_ hy³ _v‡K| w¯úÛj h‡š¿i ga¨fvM‡K welyexq AÂj ejv nq| †cÖv‡gUv‡dR chv©‡qi †k‡li 

w`‡K †µv‡gv‡mvg¸‡jv welyexq AÂ‡j Avm‡Z ïi“ K‡i|     

 (M) †gUv‡dR ch©vq : †gUv‡dR ch©v‡qi cÖ_‡gB †µv‡gv‡mvg¸‡jv w¯úÛj h‡š¿i welyexq AÂ‡j G‡m Ae¯’vb 

K‡i| w¯úÛj h‡š¿i welyexq AÂ‡j 

†µv‡gv‡mv‡gi Ae¯’vb‡K 

†gUvKvB‡bwmm ejv nq| G ch©v‡q 

†µvgvwUW¸‡jv me‡P‡q †ewk †gvUv, 

Lv‡Uv I ¯úó †`Lv hvq| ZvB 

†gUv‡dR chv©‡q †Kv‡l Aew¯’Z 

†µv‡gv‡mv‡gi msL¨v, AvKvi I 

AvK…wZ wbY©q Kiv hvq| †gUv‡dR 

ch©v‡qi †k‡li w`‡K †m‡›Uªvwgqv‡ii 

wefvRb ïi“ nq|  

(N) A¨vbv‡dR ch©vq : A¨vbv‡dR 

ch©v‡qi cÖ_‡gB cÖ‡Z¨KUv †µv‡gv‡mv‡gi †m‡›Uªvwgqvi `yÕfv‡M wef³ nq| d‡j `ywU †m‡›Uªvwgqv‡ii m„wó nq Ges 

†µvgvwUW `ywU Avjv`v n‡q c‡o| G Ae¯’vq cÖwZwU †µvgvwUW‡K AcZ¨ †µv‡gv‡mvg ejv nq Ges G‡`i cÖ‡Z¨‡Ki 

GKwU K‡i †m‡›Uªvwgqvi _v‡K| G mgq AcZ¨ †µv‡gv‡mvg¸‡jvi g‡a¨ weKl©Y kw³ e„w× cvq d‡j Giv welyexq 

 

wPÎ 3.1.4 : gvB‡Uvwm‡mi †cÖv-†gUv‡dR I †gUv‡dR ch©vq 

wPÎ 3.1.3 : gvB‡Uvwm‡mi B›Uvi‡dR  I †cÖv‡dR ch©vq  
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wPÎ 3.1.5 : gvB‡Uvwm‡mi A¨vbv‡dR I †U‡jv‡dR 

AÂj †_‡K †gi“ AÂ‡ji w`‡K hvq| 

cÖ‡Z¨KUv †µv‡gv‡mv‡gi A‡a©K GK †gi“i 

w`‡K Ges evwK A‡a©K Aci †gi“i w`‡K 

†h‡Z _v‡K| cÖ‡Z¨K †µv‡gv‡mv‡gi †gi“i 

w`‡K Pj‡bi mgq †m‡›Uªvwgqvi AMÖMvgx Ges 

evû AbyMvgx nq| AcZ¨ †µv‡gv‡mvg¸‡jv 

†gi“i KvQvKvwQ †cuŠQv‡jB A¨vbv‡dR ev 

MwZ ch©vqwU †kl nq| G mgq 

†µv‡gv‡mv‡gi c¨uvP Ly‡j Giv ˆ`‡N©̈  e„w× 

†c‡Z _v‡K|  

(O) †U‡jv‡dR ch©vq : †U‡jv‡dR n‡jv 

gvB‡Uvwmm †Kvl wefvR‡bi †kl chv©q Ges 

G‡Z †h me cwieZ©b †`Lv hvq Zv †cÖv‡dR 

ch©v‡q †h me NUbv N‡U Zvi wVK wecixZ 

Ae¯’v| AcZ¨ †µv‡gv‡mvg¸‡jv wecixZ †gi“‡Z G‡m †cuŠQvq| 

†µv‡gv‡mvg¸‡jv‡Z cybivq cvwb‡hvRb A_v©r Hydration ïi“ nq| G mgq 

†µv‡gv‡mvg¸‡jv cÖmvwiZ nq| d‡j †µv‡gv‡mvg¸‡jv mi“ I j¤v̂ n‡Z _v‡K 

Ges µgvš̂‡q A`„k¨ nq| G mgq †µv‡gv‡mvg¸‡jv Rwo‡q wbDwK¬qvi 

†iwUKzjvg MVb K‡i Ges wbDwK¬‡qvjv‡mi cybtAvwefv©e N‡U| wbDwK¬qvi 

†iwUKzjvg‡K wN‡i cybivq wbDwK¬qvi Gb‡fjv‡ci m„wó nq| d‡j ỳÕ‡gi“‡Z 

`ywU AcZ¨ wbDwK¬qvm MwVZ nq| w¯úÛj dvBevi¸‡jv ax‡i ax‡i wejyß nq|  

mvB‡UvKvB‡bwmm : †U‡jv‡dR ch©v‡qi †k‡li w`‡K mvB‡UvKvB‡bwmm Avi¤¢ 

nq| G mgq welyexq Z‡j Ae¯’vbiZ G‡Ûvc�vRwgK RvwjKvi †QvU †QvU 

Ask¸‡jv Rgv nq Ges cieZ©x‡Z wgwjZ n‡q †Kvl †c�U MVb K‡i| 

mvB‡Uvc�vRwgK A½vYymg~‡ni mylg eÈb N‡U d‡j `ywU AcZ¨ †Kvl m„wó nq| Gfv‡eB gvB‡Uvwmm †Kvl wefvRb 

m¤úbœ nq|   

 wPÎ 3.1.6 : mvB‡UvKvB‡bwmm 

gvB‡Uvwmm †Kvl wefvR‡bi ¸i“Z¡ : Rx‡ei Rb¨ gvB‡Uvwmm †Kvl wefvRb AZ¨š— ¸i“Z¡c~Y©| KviY Rxe‡`‡n 

Giv ¸i“Z¡c~Y© f~wgKv iv‡L| †hgb- 

1| wbDwK¬qvm I mvB‡Uvc�vR‡gi fvimvg¨ i¶v- gvB‡Uvwmm †Kvl wefvR‡bi d‡j wbDwK¬qvm I mvB‡Uvc�vR‡gi 

fvimvg¨ iw¶Z nq| ZvB †Kv‡li ¯v̂fvweK AvKvi, AvK…wZ I AvqZb eRvq _v‡K| 

2| ˆ`wnK e„w×- gvB‡Uvwm‡mi gva¨‡g eû‡Kvlx Rx‡ei ˆ`wnK e„w× N‡U| d‡j GK‡Kvlx RvB‡MvU cÖ_‡g eû‡Kvlx 

åƒ‡Y cwiYZ nq| c‡i åƒY †_‡K GKB cÖwµqvq c~Y©v½ Rx‡ei m„wó nq| 

3| †µv‡gv‡mv‡gi mgZv i¶v- gvB‡Uvwmm †Kvl wefvR‡bi d‡j gvZ…‡Kv‡li †µv‡gv‡mvg msL¨v AcZ¨ †Kv‡lI 

eZ©gvb _v‡K| ZvB †µv‡gv‡mv‡gi mgZv iw¶Z nq| 

4| eske„w×- GK‡Kvlx my‡Kw›`ªK Rxe gvB‡Uvwmm cÖwµqvq eske„w× K‡i| †hgb- Chlamydomonas| 

5| A½R cÖRbb- gvB‡Uvwmm Gi d‡j A½R cÖRbb mvwaZ nq| 

6| ¶Z¯’vb c~iY- Rx‡ei †Kvb ¯’v‡b ¶Z m„wó n‡j †m ¯’vb c~iY Ki‡Z gvB‡Uvwmm †Kvl wefvRb Acwinvh© 

f~wgKv cvjb K‡i| 

7| †Kv‡li cybi“rcv`b- Rxe‡`‡n wKQz wKQz †Kvl Av‡Q hv‡`i Avqy®‹vj wbw`©ó| Gme †Kvl webó n‡j 

gvB‡Uvwm‡mi gva¨‡g G‡`i c~iY N‡U| 

8| Rbb †Kv‡li msL¨ve„w×- Rbb †Kv‡li msL¨ve„w×‡ZI gvB‡Uvwmm ¸i“Z¡c~Y© f~wgKv cvjb K‡i| 

9| ¸YMZ w¯’wZkxjZv i¶v- gvB‡Uvwmm †Kvl wefvR‡bi d‡j GKB ai‡bi †Kv‡li DrcwË nq| ZvB Rxe 
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RM‡Zi ¸YMZ w¯’wZkxjZv eRvq ivL‡Z gvB‡Uvwmm ¸i“Z¡c~Y© Ae`vb iv‡L| 

10| Rbbv½ m„wó- gvB‡Uvwmm cÖwµqvq eû‡Kvlx Rx‡ei Rbbv½ m„wó nq, hv eske„w×i µgaviv eRvq ivL‡Z 

mnvqZv K‡i| 

Gfv‡eB gvB‡Uvwmm †Kvl wefvRb Rx‡ei Rb¨ AZ¨š— ¸i“Z¡c~Y© f~wgKv cvjb K‡i| 

 

wk¶v_©xi KvR 

gvB‡Uvwm‡mi ch©vq¸‡jv Kvjvi †cwÝj w`‡q AvU© †ccv‡i Gu‡K K¬v‡m Dc¯’vcb 

Ki“b 

 

 

mvims‡¶c 

†h cÖwµqvq GKwU †_‡K `ywU ev PviwU †Kv‡li m„wó nq Zv‡K †Kvl wefvRb ejv nq| †h †KvlwU wefvwRZ nq 

Zv‡K gvZ…‡Kvl Ges wefvR‡bi d‡j †h bZzb †Kvl Drcbœ nq, Zv‡K AcZ¨ †Kvl ejv nq| Walter Flemming 

(1882) mvgyw`ªK mvjvgvÛvi †Kv‡l cÖ_g †Kvl wefvRb cÖZ¨¶ K‡ib| mvaviYZ †Kv‡li cÖavb `ywU Ask _v‡K| 

†hgb- wbDwK¬qvm Ges mvB‡Uvc�vRg| †Kv‡li wefvRbiZ Ae¯’v I cȪ ‘wZ ch©vq‡K GKmv‡_ we‡ePbv K‡i 

nvIqvW© I †cé 1953 mv‡j GKwU †Kvl Pµ †ck K‡ib| G‡Z †`Lv hvq, mgMÖ †Kvl P‡µi 90-95 fvM mgq 

cȪ ‘wZ‡Z Ges gvÎ 5-10 fvM mgq wefvR‡b e¨q nq| cȪ ‘wZ ch©vq‡K Avevi wZbwU Dcch©v‡q fvM Kiv n‡q‡Q| 

h_v- weivg 1, wWGbG Abywjcb Ges weivg 2| gvB‡Uvwmm †Kvl wefvRb cÖwµqv‡K cuvPwU ch©v‡q fvM Kiv 

n‡q‡Q| h_v (K) †cÖv‡dR ch©vq, (L) †cÖv‡gUv‡dR ch©vq, (M) †gUv‡dR ch©vq, (N) A¨vbv‡dR ch©vq Ges (O) 

†U‡jv‡dR ch©vq|         

 

 

cv‡VvËi g~j¨vqb-3.1 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| gvB‡Uvwmm‡K KqwU fv‡M fvM Kiv hvq ? 

 (K) 2 (L) 3 (M) 4 (N) 5 

2| gvB‡Uvwm‡mi ˆewkó¨ n‡jv- 

 i. cÖwZwU †µv‡gv‡mvg j¤v̂jw¤f̂v‡e ỳwU †µvgvwU‡W wef³ nq        
 ii. AcZ¨ †Kvl¸‡jv gvZ…‡Kv‡li mg¸Ym¤úbœ nq  
 iii. AcZ¨ †Kv‡li †µv‡gv‡mvg msL¨v gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi mgvb _v‡K  

wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii (L) ii I  iii (M) i I iii (N) i, ii, I iii 

  

-3| Dwj wLZ wPÎwU gvB‡Uvwmm †Kvl wefvR‡bi †Kvb ch©v‡qi ?  

 (K) †cÖv‡dR (L) †cÖv‡gUv‡dR (M) †gUv‡dR (N) A¨vbv‡dR 

-4| Dwj wLZ wP‡Î †µv‡gv‡mvg †Kv‡li †h ¯’v‡b Ae¯’vb wb‡q‡Q †m ¯’v‡bi bvg Kx ?  

 (K) †gi“ AÂj (L) †K›`ªxq AÂj (M) welyexq AÂj (N) Dc welyexq AÂj 
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 gv‡qvwm‡mi ch©vqmg~n  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 gv‡qvwmm m¤ú‡K© ej‡Z cvi‡eb| 

 gv‡qvwmm †Kv_vq N‡U Zv e¨vL¨v Ki‡Z cvi‡eb| 

 gv‡qvwmm †Kvl wefvR‡bi ce©mg~n eY©bv Ki‡Z cvi‡eb| 

 gv‡qvwmm †Kvl wefvR‡bi D‡j�L‡hvM¨ ‰ewkó¨ D‡j�L Ki‡Z cvi‡eb| 

 Rxe‡bi avivevwnKZv i¶vq gv‡qvwm‡mi Ae`vb we‡k�lY Ki‡Z cvi‡eb| 

 

cÖavb kã 

Kv‡qRgv, µwmsIfvi, wmb¨vcwmm 

gv‡qvwmm †Kvl weevRb : gv‡qvwmm GKwU we‡kl ai‡bi †Kvl wefvRb cÖwµqv hv‡Z gvZ…‡Kv‡li 

wbDwK¬qvmwU `yÕevi wKš‘ †µv‡gv‡mvgmg~n GKevi wefvwRZ nq, d‡j m„ó PviwU †Kv‡l †µv‡gv‡mvg msL¨v 

gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi A‡a©K nq| ZvB G ai‡bi wefvRb‡K n«vmg~jK wefvRb e‡j| †e‡bwWb Ges 

nvDmvi (1883) K…wgi M¨vwg‡U n¨vc�‡qW (n) msL¨K †µv‡gv‡mvg Avwe®‹vi K‡ib| Strashburger 1888 mv‡j 

cy®úK Dw™¢‡`i Rbb gvZ…‡Kv‡li †µv‡gv‡mv‡g n«vmgyjK wefvRb cÖZ¨¶ K‡ib| J. B. Farmer I J. E. Moore 
1905 mv‡j me©cÖ_g n«vmgyjK wefvRb‡K gv‡qvwmm e‡jb|  

gv‡qvwmm †Kvl wefvRb †Kv_vq N‡U : gv‡qvwmm me©̀ v Rbb gvZ…‡Kv‡l m¤úbœ nq| KLbB ˆ`wnK †Kv‡l gv‡qvwmm 

N‡U bv| gv‡qvwmm me©̀ vB wWc�‡qW (2n) msL¨K †µv‡gv‡mvgwewkó †Kv‡l msNwUZ nq| wb¤œ‡kÖwYi Rx‡e 

(n¨vc�‡qW) gv‡qvwmm N‡U wb‡l‡Ki ci RvB‡Mv‡U| Aciw`‡K D”P‡kÖwYi Rx‡e (wWc�‡qW) gv‡qvwmm nq wb‡l‡Ki 

c~‡e© Rbb gvZ…‡Kvl †_‡K M¨vwgU m„wói mgq| wWc�‡qW Rx‡e M¨vwgU m„wói mgq Rbb gvZ…‡Kv‡l Ges n¨vc�‡qW 

Rx‡ei RvB‡Mv‡U gv‡qvwmm N‡U weavq cÖRvwZi ˆewkó¨ esk ci¤úivq wU‡K _v‡K| 

gv‡qvwmm †Kvl wefvR‡bi ce©  

gvB‡Uvwm‡mi b¨vq gv‡qvwmmI GKwU Awew”Qbœ avivevwnK cÖwµqv| †Kvl, wbDwK¬qvm Ges †µv‡gv‡mvg Gi wefw³i 

Dci wfwË K‡i gv‡qvwmm †Kvl wefvRb‡K `ywU c‡e© fvM Kiv nq| h_v- (K) gv‡qvwmm-1 Ges (L) gv‡qvwmm-2| 

gv‡qvwmm cÖwµqvq GKwU †Kvl cici `yÕevi wef³ nq| 

†Kv‡li cÖ_g wefvR‡bi mgq AcZ¨ †Kv‡l †µv‡gv‡mvg msL¨v gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi A‡a©K nq| cÖ_g 

wefvR‡bi Rb¨ G‡K gv‡qvwmm-1 bvgKiY Kiv n‡q‡Q| †h‡nZz gv‡qvwmm-1 G †µv‡gv‡mvg msL¨v n«vm cvq ZvB 

gv‡qvwmm †Kvl wefvRb‡K n«vmgyjK wefvRbI ejv nq| gv‡qvwmm †Kvl wefvR‡b gv‡qvwmm-1 me‡P‡q Zvrch©c~Y©| 

KviY G ch©v‡q †µv‡gv‡mvg msL¨v A‡a©K n«vm cvq Ges µwms Ifvi N‡U| GK‡Rvov mgms¯’ †µv‡gv‡mv‡gi `ywU 

bb-wm÷vi †µvgvwUW Gi g‡a¨ As‡ki wewbgq‡K ejv nq µwmsIfvi| Gici †Kv‡li wØZxq wefvRb‡K gv‡qvwmm-

2 ejv nq| gv‡qvwmm-2 Gi cÖavb Zvrch© n‡jv ỳwU †Kvl †_‡K PviwU †Kv‡li DrcwË| GwU g~jZ gvB‡Uvwmm †Kvl 

wefvR‡bi b¨vq| 

 

 

 

cvV-3.2 
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                                                   gv‡qvwmm †Kvl wefvRb 

 

 

                  gv‡qvwmm-1                                                              gv‡qvwmm-2 

 

 

 †cÖv‡dR-1    †gUv‡dR-1    A¨vbv‡dR-1    †U‡jv‡dR-1    †cÖv‡dR-2  †gUv‡dR-2  A¨vbv‡dR-2 †U‡jv‡dR-2 

 

 

†j‡ÞvwUb     RvB‡MvwUb   c¨vKvBwUb      wW‡c�vwUb     WvqvKvB‡bwmm 

                                  QK 3.2 : gv‡qvwmm †Kvl wefvR‡bi ch©vqmg~n 

(K) gv‡qvwmm-1 : gv‡qvwm‡mi G ch©v‡q wWc�‡qW (2n) †Kv‡li †µv‡gv‡mvg msL¨v n«vm †c‡q A‡a©K nq Ges 

mgms¯’ (Homologous) †µv‡gv‡mv‡gi g‡a¨ cvi¯úwiK As‡ki wewbgq (Crossing Over) nq| gv‡qvwmm-1 †K 

cybivq 1| †cÖv‡dR-1, 2| †gUv‡dR-1, 3| A¨vbv‡dR-1 I 4| †U‡jv‡dR-1 G PviwU ch©v‡q fvM Kiv nq| 

1| †cÖv‡dR-1 : †cÖv‡dR-1 ch©vqwU `xN©̄ ’vqx| G ch©v‡q wbDwK¬qvmwU AvKv‡i e„w× cvq Ges †µv‡gv‡mv‡gi DNA 

Gi cwigvY cÖvq wØ¸Y nq| G ch©vq‡K cuvPwU Dc ch©v‡q fvM Kiv n‡q‡Q| h_v i. †j‡ÞvwUb, ii. RvB‡MvwUb, iii. 
c¨vKvBwUb, iv. wW‡c�vwUb Ges v. WvqvKvB‡bwmm| 

i. †j‡ÞvwUb (Leptotene, MÖxK Leptos = wPKb, cvZjv ; Tene = myZv)- †cÖv‡dR-1 Gi †j‡ÞvwUb Dc ch©v‡q 

wbDwK¬qv‡m cvwb we‡qvRb ïi“ nq| µgvMZ cvwb we‡qvR‡bi d‡j †µv‡gv‡mvgI µgvš̂‡q msKzwPZ I cyi“ n‡Z 

_v‡K| †hŠwMK AYyex¶Yh‡š¿ †µv‡gv‡mvg¸‡jv‡K myZvi b¨vq g‡b nq| †µv‡gv‡mvg¸‡jv Awef³, `xN© I RU 

cvKv‡bv 

Ae¯’vq _v‡K 

e‡j G‡`i cÖK…Z 

msL¨v wbY©q Kiv 

hvq bv| cÖwZwU 

†µv‡gv‡mv‡g eû †µv‡gvwgqvi †`Lv hvq|                        
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                           wPÎ  3.2.1 : gv‡qvwmm-1 Gi †cÖv‡dR-1 Gi †j‡ÞvwUb I RvB‡MvwUb  

ii. RvB‡MvwUb (Zygotene, MÖxK Zygos = †Rvov, Tene = myZv)- G Dcch©v‡q mgms¯’ ev †nv‡gv‡jvMvm 

(Homologous- GKB AvK…wZ I wR‡bi GKB cÖKvi m¾vixwZm¤úbœ †µv‡gv‡mvgØq hvi GKwU H Rx‡ei gvZv I 

Ab¨wU wcZv †_‡K Av‡m) †µv‡gv‡mvg¸‡jv cvkvcvwk Ae¯’vb K‡i| †nv‡gv‡jvMvm †µv‡gv‡mvgØ‡qi g‡a¨ ci¯úi 

AvKl©‡Yi d‡j GKwU †Rvovi m„wó nq Ges ci¯ú‡ii mv‡_ †Rvov m„wó Kiv‡K wmb¨vcwmm (Synapsis) e‡j| 

†nv‡gv‡jvMvm †µv‡gv‡mv‡gi cÖ‡Z¨KwU †Rvov‡K GK GKwU evB‡f‡j›U (Bivalent) e‡j| Kv‡RB †Kv‡l hZ¸‡jv 

†µv‡gv‡mvg _vK‡e Zvi A‡a©K msL¨K evB‡f‡j›U m„wó n‡e| G Dcch©v‡q wbDwK¬qvi Gb‡fjvc I wbDwK¬‡qvjvm 

AweK…Z Ae¯’vq _v‡K|  

iii. c¨vKvBwUb (Pachytene, MÖxK- Pachys = †gvUv, cyi“ ; Tene = myZv)- G Dcch©v‡q †µv‡gv‡mvg¸‡jv AviI 

†gvUv I Lv‡Uv nq| evB‡f‡j‡›Ui cÖwZwU †µv‡gv‡mvg †m‡›Uªvwgqvi Ask e¨ZxZ ˆ`N©̈  eivei wef³ nq| d‡j cÖwZ 

evB‡f‡j‡›U `ywU †m‡›Uªvwgqvi I PviwU †µvgvwUW _v‡K| c¨vKvBwU‡bi c~‡e© cÖwZwU †µv‡gv‡mv‡gi `ywU K‡i 

†µvgvwUW †`Lv hvq bv| GLv‡b D‡j�L¨ †h, GKB gvZ…  †µv‡gv‡mv‡gi `ywU †µvgvwUW‡K wm÷vi †µvgvwUW (Sister 

Chromatid) Ges GKB evB‡f‡j›U ev †Rvovi cÖwZwU †µv‡gv‡mvg †_‡K GKwU K‡i †µvgvwUW wb‡q MwVZ `ywU 

†µvgvwUW‡K bb wm÷vi †µvgvwUW (Non sister Chromatid) ejv nq| G Dcch©v‡q †µv‡gv‡mvg¸‡jv AviI †gvUv 

I Lv‡Uv nq, Z‡e G Dcch©v‡qi †k‡li w`‡K evB‡f‡j›U †µv‡gv‡mvg¸‡jvi g‡a¨ AvKl©Y kw³i cwie‡Z© weKl©Y 

kw³ cwijw¶Z nq| GRb¨ evB‡f‡j‡›Ui †µv‡gv‡mvg `ywU ci¯úi n‡Z c„_K n‡Z _v‡K| G mgq evB‡f‡j‡›Ui 

`ywU bb wm÷vi †µvgvwUW wewfbœ̄ ’v‡b 'X' wP‡ýi b¨vq hy³ _v‡K| `yÕwU bb wm÷vi †µvgvwU‡Wi 'X' wPwýZ 

†Rvov¯’j‡K GKeP‡b Kv‡qRgv Ges eûeP‡b KvqvRgv e‡j| bb wm÷vi †µvgvwU‡Wi Giƒc ci¯úi Ask 

wewbg‡qi cÖwµqv‡K µwms Ifvi e‡j| µwms Ifv‡ii d‡j †µv‡gv‡mv‡gi †h As‡ki wewbgq nq, Zv‡Z 

†µv‡gv‡mv‡gi ¸YMZgv‡bi cwieZ©b mvwaZ nq| G Dcch©v‡qI wbDwK¬qvi †gg‡eªb I wbDwK¬‡qvjvm †`Lv hvq| 

iv. wW‡c�vwUb (Diplotene, MÖxK- Diplos = Wej ; Tene = myZv)- G Dcch©v‡q †µv‡gv‡mvg¸‡jv AviI †gvUv I 

Lv‡Uv nq| evB‡f‡j‡›Ui `ywU †µv‡gv‡mvg G‡K Ac‡ii †_‡K AviI `~‡i m‡i †h‡Z _v‡K wKš‘ KvqvRgv ¯’v‡b evav 

cvq| †µv‡gv‡mvgØ‡qi ci¯ú‡ii cÖwZ G weKl©Y GKm‡½ K‡qK¯’v‡b ïi“ n‡Z cv‡i| Z‡e mvaviYZ cÖ_‡g 

†m‡›UªvwgqviØ‡qi g‡a¨ ïi“ nq| †µv‡gv‡mvg `ywUi weKl©Y e„w×i mv‡_ mv‡_ KvqvRgv †µv‡gv‡mv‡gi cÖv‡š—i w`‡K 

m‡i †h‡Z _v‡K| †µv‡gv‡mv‡gi cÖv‡š—i w`‡K KvqvRgvi G Mgb‡K cÖvš—xqKiY (Terminalization) e‡j| 

weKl©‡Yi d‡j `ywU KvqvRgvi ga¨eZ©x ¯’v‡b duv‡mi (Loop) m„wó nq| AZtci †µv‡gv‡mv‡gi evûmg~‡ni Z_v jyc 

mg~‡ni cvi¯úwiK AveZ©b †`Lv hvq| †hLv‡b evûØ‡qi g‡a¨ GKwUgvÎ KvqvRgv _v‡K, †mLv‡b evûØq 180

0

 †KvY 

Drcbœ K‡i Ae¯’vb K‡i| 
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                             wPÎ  3.2.2 

: gv‡qvwmm-1 Gi †cÖv‡dR-1 

Gi c¨vKvBwUb I wW‡c�vwUb 

v. WvqvKvB‡bwmm 

(Diakinesis, MÖxK- Dia = Aci cv‡k ; Kinesis = mgv‡ek)- G Dc ch©v‡q †µv‡gv‡mvg¸‡jv AviI †gvUv I Lv‡Uv 

nq| cÖvš—xqKiY ZLbI Pj‡Z _v‡K Ges †k‡l KvqvRgv¸‡jv evB‡f‡j‡›Ui cÖv‡š— †cuŠQvq| evB‡f‡j›U¸‡jv 

wbDwK¬qv‡mi †K›`ª̄ ’j n‡Z cwiwai w`‡K P‡j Av‡m| wbDwK¬‡qvjvm A`„k¨ nq Ges wbDwK¬qvi Gb‡fjvc Gi Aejywß 

NU‡Z _v‡K| G Dcch©v‡qi †kl fv‡M wbDwK¬qvi Gb‡fjv‡ci m¤ú~Y© Aejywß N‡U|      

2| †gUv‡dR-1 : GwU gvB‡Uvwm‡mi †gUv‡d‡Ri Abyiƒc, Z‡e welyexq AÂ‡j wef³ †µv‡gv‡mv‡gi cwie‡Z© 

evB‡f‡j›U¸‡jv web¨¯— _v‡K| evB‡f‡j‡›Ui ỳwU †m‡›Uªvwgqv‡ii GKwU GK †gi“i w`‡K (†hgb- Dc‡ii †gi“i 

w`‡K) Ges Ab¨wU Aci †gi“i w`‡K (†hgb- wb‡Pi †gi“i w`‡K) gyL K‡i Ae¯’vb K‡i Ges †m‡›Uªvwgqvi `ywU 

welyexq †iLv n‡Z mg`~‡i _v‡K| KwZcq AvKl©Y Zš‘i mv‡_ (G‡K †µv‡gv‡mvgvj Zš‘ ev Uª̈ vKkb dvBevi ejv 

nq) †µv‡gv‡mv‡gi †m‡›Uªvwgqvi hy³ _v‡K|        

 

 

 

 

 

 

 

 

 

 

                        wPÎ  3.2.3 : gv‡qvwmm-1 Gi †cÖv‡dR-1 Gi WvqvKvB‡bwmm Ges †gUv‡dR-1                     
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3| A¨vbv‡dR-1 : G ch©v‡q evB‡f‡j‡›Ui `ywU †µv‡gv‡mvg (†µvgvwUW bq) `yÕwecixZ †gi“i w`‡K AMÖmi n‡Z 

_v‡K| †µv‡gv‡mv‡gi G ai‡bi Pj‡bi mgq †m‡›Uªvwgqvi AMÖMvgx nq Ges †µv‡gv‡mv‡gi evû AbyMvgx nq| d‡j 

†µv‡gv‡mvg¸‡‡jv V (†gUv‡mw›UªK), L (mve‡gUv‡mw›UªK), J (A¨v‡µv‡mw›UªK) I I (†U‡jv‡mw›UªK) cÖf…wZ AvKvi aviY 

K‡i| G ch©v‡q cÖwZwU †Kvl †gi“ Awfgy‡L †`n †Kvlxq †µv‡gv‡mv‡gi A‡a©K msL¨K †µv‡gv‡mvg Mgb K‡i| 

A_©vr cÖwZwU †gi“‡Z †µv‡gv‡mvg msL¨v nq n| 

4| †U‡jv‡dR-

1 : G ch©v‡q 

†µv‡gv‡mvg¸‡jv †gi“cÖv‡š— P‡j Av‡m| cÖv‡š— †cuŠQv‡bv †µv‡gv‡mvg¸‡jvi cvK Ly‡j Ges cvwb †hvR‡bi d‡j 

j¤v̂ mi“ myZvi b¨vq †µvgvwUW MVb K‡i| wbDwK¬‡qvjv‡mi cybivwef©ve nq Ges wbDwK¬qvi Gb‡fjv‡ci m„wó nq| 

Gfv‡e ỳÕwU AcZ¨ wbDwK¬qv‡mi m„wó nq hv‡`i †µv‡gv‡mvg msL¨v gvZ…‡Kv‡li (2n) A‡a©K msL¨K (n)  nq|     

 wPÎ 3.2.4 : gv‡qvwmm-1 Gi A¨vbv‡dR-1 I †U‡jv‡dR-1 

B›UviKvB‡bwmm : gv‡qvwmm cÖwµqvq wbDwK¬qv‡mi cÖ_g I wØZxq wefw³i Aš—e©Z©xKvjxb ev ga¨eZ©x mgq‡K 

B›UviKvB‡bwmm ejv nq| G 

mg‡q `iKvix AviGbG (RNA), 

†cÖvwUb BZ¨vw` ms‡k�wlZ nq| 

wWGbG (DNA)  Gi cÖwZiƒc ev 

Abywjcb N‡U bv| 

(L) gv‡qvwmm-2 : gv‡qvwmm-1 

Øviv m„ó cÖwZwU wbDwK¬qvm 

gv‡qvwmm-2 Øviv wef³ nq Ges 

gv‡qvwmm-2 †K Avevi PviwU 

ch©v‡q fvM Kiv nq| h_v- 1| 

†cÖv‡dR-2, 2| †gUv‡dR-2, 3| 

A¨vbv‡dR-2 Ges 4| 

†U‡jv‡dR-2| G wefvRbwU N‡U g~jZ gvB‡Uvwmm †Kvl wefvRb cÖwµqvi Abyiƒc| gvB‡Uvwm‡mi mgq wWGbG AYyi 

†h cÖwZiƒc m„wó nq Zv GLv‡b `iKvi nq bv| KviY cÖwµqvwU †cÖv‡dR-1 av‡ci Av‡MB m¤úbœ nq| gv‡qvwmm-2 

msNwUZ nq n¨vc�‡qW (n) wbDwK¬qv‡m| Giƒc cÖwZwU wbDwK¬qvm †_‡K cwiYv‡g `ywU K‡i n¨vc�‡qW wbDwK¬qvm 

Drcbœ nq| Kv‡RB m¤ú~Y© gv‡qvwm‡m PviwU n¨vc�‡qW (n) wbDwK¬qvm Z_v PviwU n¨vc�‡qW (n) †Kvl Drcbœ nq|  

1| †cÖv‡dR-2 : G ch©v‡q wbDwK¬qvm AvKv‡i eo nq Ges cvwb we‡qvR‡bi d‡j †µv‡gv‡mvg¸‡jv cybivq msKzwPZ 

nq| d‡j †µv‡gv‡mvg¸‡jv †gvUv I Lv‡Uv nq| †µv‡gv‡mvg¸‡jv †µvgvwU‡W wef³ Ae¯’vq _v‡K| G ch©v‡qi †k‡l 

wbDwK¬‡qvjvm I wbDwK¬‡qvc`©v A`„k¨ nq| 

2| †gUv‡dR-2 : G ch©v‡q †µv‡gv‡mvg¸‡jv welyexq AÂ‡j web¨¯— _v‡K Ges AviI †gvUv I Lv‡Uv nq| †kl 

ch©v‡q †m‡›Uªvwgqvi wef³ nq, d‡j cÖwZwU †µvgvwUW Zvi wbR¯ ̂†m‡›Uªvwgqvi jvf K‡i|  
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                               wPÎ 3.2.5 : gv‡qvwmm-2 Gi †cÖv‡dR-2 I †gUv‡dR-2 

3| A¨vbv‡dR-2 : †µvgvwUW †_‡K Drcbœ AcZ¨-†µv‡gv‡mvg¸‡jv AvKl©Y Zš‘i (†µv‡gv‡mvgvj Zš‘i) ms‡KvP‡bi 

d‡j ỳÕ‡giy‡Z mgfv‡e ewÈZ nq| AvKl©Y Zš‘i ms‡KvPb I †µvgvwUW¸‡jvi cvi¯úwiK weKl©‡Yi d‡j 

†µv‡gv‡mvg¸‡jv †giyi w`‡K AMÖmi nq Ges †k‡l †gi“‡Z †cuŠQvq|                         

4| †U‡jv‡dR-2 : G ch©v‡q †µv‡gv‡mvg¸‡jv‡Z cvwb‡hvRb N‡U, d‡j †µv‡gv‡mvg¸‡jv mi“ I j¤v̂ n‡Z _v‡K 

Ges iÄK aviY ¶gZv n«vm cvq, d‡j Avi †`Lv hvq bv| Dfq †gi“‡Z †µv‡gv‡mv‡gi Pvicv‡k wbDwK¬qvi 

Gb‡fjvc m„wó nq I †fZ‡i wbDwK¬‡qvjvm Avwef‚©Z nq| 

 

 

 

 

 

 

 

 

 

                               

wPÎ 3.2.6 : 

gv‡qvwmm-2 Gi 

A¨vbv‡dR-2 I 

†U‡jv‡dR-2 

mvB‡UvKvB‡bwmm : 

mvB‡UvKvB‡bwm‡mi gva¨‡g mvB‡Uvc�vRg wefw³ I †Kvl cÖvPxi MwVZ nq A_©vr ỳÕ‡gi“i cÖ‡Z¨KwU wbDwK¬qvm 

Zvi Pvicv‡k mvB‡Uvc�vRg I †Kvl cÖvPxi mn‡hv‡M GK GKwU ¯Ẑš¿ †Kv‡l cwiYZ nq| Gfv‡e gv‡qvwm‡mi 

gva¨‡g GKwU wWc�‡qW (2n) †Kvl n‡Z n¨vc�‡qW (n) †µv‡gv‡mvg msL¨vwewkó PviwU †Kv‡li m„wó nq| 
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gv‡qvwmm †Kvl wefvR‡bi D‡j�L‡hvM¨ ˆewkó¨ 

1| wWc�‡qW Rx‡e gv‡qvwmm mvaviYZ Rbb gvZ…‡Kv‡l N‡U| 

2| gv‡qvwmm †Kvl wefvR‡b wbDwK¬qvm `yÕevi wKš‘ †µv‡gv‡mvg gvÎ GKevi wef³ nq| 

3| †cÖv‡dR-1 `xN©̄ ’vqx| ZvB G‡K cuvPwU Dc-ch©v‡q fvM Kiv n‡q‡Q| 

4| †nv‡gv‡jvMvm †µv‡gv‡mvg †Rvov †eu‡a evB‡f‡j›U m„wó K‡i| 

5| KvqvRgv m„wó I µwmsIfvi N‡U d‡j †nv‡gv‡jvMvm †µv‡gv‡mv‡gi g‡a¨ wRb wewbgq N‡U| 

6| GKwU gvZ…‡Kvl n‡Z PviwU n¨vc�‡qW AcZ¨ †Kv‡li m„wó nq| 

7| †µv‡gv‡mv‡gi ¯Ẑš¿ web¨vm N‡U| 

8| µwmsIfvi I †µv‡gv‡mv‡gi ¯Ẑš¿ web¨vm N‡U d‡j G cÖwµqvq Drcbœ †Kvl¸‡jv KLbB gvZ…‡Kv‡li 

mg¸Ym¤úbœ nq bv| 

9| gv‡qvwmm †k‡l m„ó bZzb †Kv‡l bZzb ˆewk‡ó¨i Avwef©ve N‡U| eskMwZ‡Z cÖKiY m„wó‡Z GwU LyeB ¸i“Z¡c~Y©|  

Rxe‡bi avivevwnKZv i¶vq gv‡qvwm‡mi Ae`vb : D”P‡kªwYi Dw™¢‡` gv‡qvwm‡mi d‡j GKwU Rbb gvZ„‡Kvl n‡Z PviwU 

Rbb †Kv‡li m„wó nq, d‡j m„ó PviwU †Kv‡l †µv‡gv‡mvg msL¨v gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi A‡a©K nq| `ywU Rbb‡Kvl, 

Z_v cysRbb‡Kvl I ¯¿x Rbb‡Kvl GK‡Î wgwjZ n‡q GKwU RvB‡MvU m„wó K‡i| c‡i RvB‡MvUwU gvB‡UvwUK wefvR‡bi 

gva¨‡g GKwU åƒY m„wó K‡i, åƒYwU evievi wefvR‡bi gva¨‡g GKwU eû‡Kvlx Rx‡ei m„wó K‡i| Kv‡RB gv‡qvwmm wefvR‡bi 

gva¨‡g D”P‡kªwYi Dw™¢‡`i Rbb‡Kvl¸‡jv‡Z †µv‡gv‡mvg msL¨v K‡g Rbb gvZ…‡Kv‡li A‡a©K bv n‡j, Rbb‡Kvl ỳwUi wgj‡b 

m„ó Rx‡e †µv‡gv‡mvg msL¨v wØ¸Y n‡e| Ab¨w`‡K wb¤œ‡kªwYi Dw™¢‡` (†hgb- n¨vc�‡qW Dw™¢̀ , ˆkevj) ỳwU M¨vwg‡Ui wgj‡b 

m„ó RvB‡Mv‡U †µv‡gv‡mvg msL¨v wØ¸Y n‡e| †h‡nZz †µv‡gv‡mvgB Rx‡ei j¶Y wbqš¿YKvix wRb (gene) enb K‡i, †m‡nZz 

†µv‡gv‡mvg msL¨v wØ¸Y n‡j cieZ©x eskai Z_v mš—vb mš—wZi ˆewkó¨ wcZv-gvZv †_‡K wfbœZi n‡e, hv Rx‡ei wU‡K 

_vKvi ûgwKi m¤§yLxb Ki‡Z cv‡i| wWc�‡qW Rx‡e M¨vwgU m„wóKv‡j Rbb gvZ…‡Kv‡l Ges n¨vc�‡qW Rx‡ei RvB‡Mv‡U 

gv‡qvwmm nq e‡jB cÖRvwZi ˆewkó¨ esk ci¤úivq wU‡K _v‡K| 

 

wk¶v_©xi KvR 

gv‡qvwmm Gi †cÖv‡dR-1 Gi Dcch©vq¸‡jv Kvjvi †cwÝj w`‡q AvU© †ccv‡i 

Gu‡K K¬v‡m Dc¯’vcb Ki“b 

 

 

mvims‡¶c   

gv‡qvwmm GKwU we‡kl ai‡bi †Kvl wefvRb cÖwµqv hv‡Z gvZ…‡Kv‡li wbDwK¬qvmwU `yÕevi wKš‘ †µv‡gv‡mvgmg~n 

GKevi wefvwRZ nq, d‡j m„ó PviwU †Kv‡l †µv‡gv‡mvg msL¨v gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi A‡a©K nq| ZvB 

G ai‡bi wefvRb‡K n«vmg~jK wefvRb e‡j| gv‡qvwmm me©̀ v Rbb gvZ…‡Kv‡l N‡U| ˆ`wnK †Kv‡l gv‡qvwmm 

KLbB N‡U bv| gv‡qvwmm †Kvl wefvRb‡K `ywU c‡e© fvM Kiv nq| h_v- (K) gv‡qvwmm-1 Ges (L) gv‡qvwmm-

2| gv‡qvwmm-1 †K cybivq 1| †cÖv‡dR-1, 2| †gUv‡dR-1, 3| A¨vbv‡dR-1 I 4| †U‡jv‡dR-1 G PviwU 

ch©v‡q fvM Kiv nq| †cÖv‡dR-1 †K cuvPwU Dc ch©v‡q fvM Kiv n‡q‡Q| h_v i. †j‡ÞvwUb, ii. RvB‡MvwUb, iii. 
c¨vKvBwUb, iv. wW‡c�vwUb Ges v. WvqvKvB‡bwmm| gv‡qvwmm-2 †K cybivq PviwU ch©v‡q fvM Kiv nq| h_v- 1| 

†cÖv‡dR-2, 2| †gUv‡dR-2, 3|  A¨vbv‡dR-2 Ges 4| †U‡jv‡dR-2| 



Dw™¢̀ weÁvb 

BDwbU 3  c„ôv-67 

 

 

cv‡VvËi g~j¨vqb-3.2 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| gv‡qvwmm‡K KZwU c‡e© fvM Kiv n‡q‡Q ? 

 (K) 2 (L) 3 (M) 4 (N) 5 

2| gv‡qvwmm-1 Gi †cÖv‡dR-1 †K KZwU Dcch©v‡q fvM Kiv n‡q‡Q ? 

 (K) 4 (L) 5 (M) 6 (N) 7

 

3| †cÖv‡dR-1 Gi avc¸‡jv n‡jv-  

 i. †j‡ÞvwUb ii. RvB‡MvwUb iii. c¨vKvBwUb                                                     

wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii (L) ii I iii (M) i I iii (N) i, ii, I iii  

  

4| Dwj�wLZ wPÎwU gv‡qvwmm Gi †Kvb ch©v‡qi ?  

 (K) †cÖv‡dR-1 (L) †gUv‡dR-1 (M) A¨vbv‡dR-1 (N) †U‡jv‡dR-1 
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 evsjv‡`‡  Rxe‡`‡n gv‡qvwm‡mi ¸i“Z¡ 

 

 

  D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Rxe‡`‡n gv‡qvwmm †Kvl wefvR‡bi ¸i“Z¡ D‡j�L Ki‡Z cvi‡eb| 

 µwmsIfvi m¤ú‡K© ej‡Z cvi‡eb| 

 µwmsIfv‡ii †KŠkj eY©bv Ki‡Z cvi‡eb| 

 Rxe‡`‡n µwmsIfv‡ii Zvrch© we‡k�lY Ki‡Z cvi‡eb| 

 

cÖavb kã 

µwmsIfvi 

 Rxe‡`‡n gv‡qvwmm †Kvl wefvR‡bi ¸i“Z¡ : Rxe RM‡Z gv‡qvwm‡mi ¸iZ¡ Acwimxg| KviY AwaKvsk 

Rx‡ei †hŠb Rbb cÖwµqvi g~‡j i‡q‡Q gv‡qvwm‡mi gva¨‡g M¨vwgU m„wó G c×wZ‡Z N‡U| cys I ¯¿x 

M¨vwg‡Ui wgj‡bi d‡j m„ó åƒ‡Yi gva¨‡g bZzb Rx‡ei m„wó nq| wKš‘ wb¤œ‡kÖwYi Dw™¢‡` †¯úvi m„wói gva¨‡g bZzb 

Dw™¢‡`i m„wó nq| Rxe‡`‡n gv‡qvwm‡mi ¸i“Z¡ D‡j�L Kiv n‡jv- 

1| M¨vwgU ev Rbb †Kvl m„wó : gv‡qvwm‡mi Kvi‡Y Rbb †Kvl Drcbœ nq hv †hŠb Rb‡b m¶g Rx‡ei eske„w×‡Z 

Acwinvh©| 

2| †µv‡gv‡mvg msL¨v wbqš¿Y : gv‡qvwm‡mi gva¨‡g m„ó M¨vwg‡U †µv‡gv‡mvg msL¨v A‡a©K _v‡K hv †hŠb Rb‡bi 

mgq wgwjZ n‡q cieZ©x cÖR‡b¥i †µv‡gv‡mvg msL¨v wbw`©ó iv‡L|  

3| cÖRvwZi wbR¯Ẑv eRvq ivLv : †µv‡gv‡mvg msL¨v mwVK ivLvi gva¨‡g cieZ©x cÖR‡b¥ c~e©eZ©x cÖR‡b¥i wbR¯Ẑv 

eRvq iv‡L|  

4| ˆewP‡Î¨i m„wó : gv‡qvwm‡m µwmsIfv‡ii d‡j 

wR‡bi †h Av`vb cÖ̀ vb N‡U Zv cÖRvwZi Aš—M©Z 

Rxemg~‡n ˆewPÎ¨ wb‡q Av‡m|  

5| Awfe¨w³ (Evolution) : gv‡qvwm‡mi d‡j m„ó 

ˆewPÎ¨ Awfe¨w³i aviv I cÖev‡ni m„wó K‡i|  

6| Rbyµg : †h mKj Rx‡ei RxebP‡µ Rbyµg 

Av‡Q †mLv‡b gv‡qvwmm cÖZ¨¶ f~wgKv cvjb K‡i| 

mwZ¨Kvi A‡_© gv‡qvwmm †Kvl wefvRb Qvov †hŠb 

Rbb¶g Rx‡ei Aw¯—Z¡ Ges wU‡K _vKv Kíbv Kiv 

hvq bv| 

µwmsIfvi : GK †Rvov mgms¯’ †µv‡gv‡mv‡gi `ywU 

bb wm÷vi †µvgvwUW Gi g‡a¨ As‡ki wewbgq‡K 

µwmsIfvi ejv nq| _gvm nv›U gM©vb (1909) f~Æv 

Dw™¢‡` cÖ_g µwmsIfvi m¤ú‡K© aviYv †`b|                       

 wPÎ 3.3 : ỳwU mgms¯’ †µv‡gv‡mi As‡ki wewbgq 

cvV-3.3 
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µwmsIfv‡ii †KŠkj : cÖ_‡g `ywU bb wm÷vi †µvgvwUW GKB ¯’vb eivei †f‡½ hvq, c‡i GKwU As‡ki mv‡_ 

AciwUi Ab¨ Ask cybivq †Rvov jv‡M| d‡j KvqvRgv ('X' AvK…wZ) m„wó nq| †kl ch©v‡q cÖvš—xqKi‡Yi gva¨‡g 

†µvgvwU‡Wi wewbgq †kl nq| µwmsIfv‡ii d‡j †µvgvwU‡Wi g‡a¨ As‡ki wewbgq N‡U, mv‡_ mv‡_ wR‡biI 

wewbgq N‡U (†h‡nZz wRb †µv‡gv‡mv‡gB web¨¯— _v‡K)| wRb Gi wewbg‡qi d‡j PvwiwÎK ˆewk‡ó¨i wewbgq nq, 

d‡j Rx‡e PvwiwÎK cwieZ©b N‡U|                                                   

µwmsIfv‡ii Zvrch© : wKQz msL¨K wb¤œ‡kÖwYi Rxe Qvov mKj Dw™¢̀  I cÖvYxi g‡a¨ µwmsIfvi e¨vcKfv‡e msNwUZ 

nq| µwmsIfv‡ii Zvrch© D‡j�L Kiv  n‡jv- 

1| µwmsIfv‡ii d‡j `ywU †µvgvwU‡Wi g‡a¨ As‡ki wewbgq N‡U, d‡j wRbMZ cwieZ©b mvwaZ nq| 

2| wRbMZ cwieZ©‡bi d‡j m„ó Rx‡e ˆewkó¨MZ cwieZ©b N‡U| 

3| ‰ewkó¨MZ cwieZ©‡bi gva¨‡g RxeK~‡j Av‡m ˆewPÎ¨, m„wó nq bZzb cwi‡e‡k wU‡K _vKvi ¶gZv, Avevi KLbI 

m„wó nq bZzb cÖRvwZ| 

4| µwmsIfv‡ii gva¨‡g Kvw•¶Z DbœZ ˆewkó¨m¤úbœ bZzb cÖKiY m„wó Kiv hvq| Gfv‡eB dmwj Dw™¢‡`i µgvMZ 

DbœwZ mvab Kiv hvq| 

5| K…wÎg Dcv‡q µwmsIfvi NwU‡q eskMwZ‡Z cwieZ©b Avbv m¤¢e| Kv‡RB cÖRbb we`¨vq µwmsIfv‡ii h‡_ó 

f~wgKv i‡q‡Q| 

6| M‡elYvi †¶‡ÎI µwmsIfv‡ii Zvrch© i‡q‡Q| KviY †µv‡gv‡mv‡g wR‡bi †iLvKvi web¨vm cÖgv‡Y ev 

†µv‡gv‡mvg g¨vwcs G µwmsIfv‡ii d‡j m„ó e¨wZµgx ˆewkó¨ e¨eüZ nq| 

Gfv‡eB gv‡qvwmm †Kvl wefvR‡bi cvkvcwk µwmsIfvi Rx‡ei Rb¨ AZ¨š— Zvrch©c~Y©| 

 

wk¶v_©xi KvR wb‡Pi Q‡K gv‡qvwm‡mi ¸i“‡Z¡i †¶Î¸‡jv D‡j�L Ki“b 

      

 

 

mvims‡¶c   

RxeRM‡Z gv‡qvwm‡mi ¸iZ¡ Acwimxg| KviY AwaKvsk Rx‡ei †hŠb Rbb cÖwµqv G c×wZ‡Z N‡U| d‡j åƒY 

m„wói gva¨‡g bZzb Rx‡ei m„wó nq| wKš‘ wb¤œ‡kÖwYi Dw™¢‡` †¯úvi m„wói gva¨‡g bZzb Dw™¢‡`i m„wó nq| GK 

†Rvov mgms¯’ †µv‡gv‡mv‡gi `ywU bb wm÷vi †µvgvwUW Gi g‡a¨ As‡ki wewbgq‡K µwmsIfvi ejv nq| _gvm 

nv›U gM©vb 1909 mv‡j f~Æv Dw™¢‡` cÖ_g µwmsIfvi m¤ú‡K© aviYv †`b| 

 

 

cv‡VvËi g~j¨vqb-3.3 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| †K me©cÖ_g µwms Ifvi m¤ú‡K© aviYv †`b ? 

 (K) w` gM©vb                        (L) nv›U gM©vb      (M) gM©vb            (N) †WwfW gM©vb 

2| gv‡qvwm‡mi d‡j- 

 i. †µv‡gv‡mvg msL¨v aª“e _v‡K      ii. cÖRvwZi ¯K̂xqZv eRvq _v‡K             iii. esk e„w× N‡U 

wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii                       (L) ii I iii      (M) i I iii            (N) i, ii I  iii 

  

3| Dwj�wLZ wPÎwU‡Z wK‡mi †KŠkj †`Lvb n‡q‡Q ?  

 (K) †cÖv‡dR-1                  (L) †gUv‡dR-1    (M) A¨vbv‡dR-1      (N) µwmsIfvi 
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 evsjv‡`‡  e¨envwiK- gvB‡Uvwmm †Kvl wefvRb ch©‡e¶Y 

 

 

  D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 gvB‡Uvwmm †Kvl wefvR‡bi ch©vqmg~n ch©‡e¶Y Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

†cÖv‡dR, †cÖv‡gUv‡dR, †gUv‡dR, A¨vbv‡dR, †U‡jv‡dR 

KvR : gvB‡Uvwmm †Kvl wefvRb ch©‡e¶Y| 

Kg©c×wZ : wUDUiMY gvB‡Uvwmm †Kvl wefvR‡bi ch©vqmg~‡ni ¯’vqx ¯�vBW AYyex¶Y h‡š¿ ¯’vcb K‡i 

†`‡eb A_ev wk¶v_©x‡`i‡K MÖ“‡c fvM K‡i cÖwZ MÖ“c‡K GKwU g‡Wj †`‡eb Ges wk¶v_©x‡`i‡K Zv ch©‡e¶Y 

K‡i ˆewkó¨ †`‡L gvB‡Uvwmm Gi ch©vqmg~n kbv³ Ki‡Z ej‡eb| 

DcKiY : gvB‡Uvwmm †Kvl wefvR‡bi avcmg~‡ni ¯’vqx ¯�vBW I AYyex¶Y hš¿ ev gvB‡Uvwmm avcmg~‡ni g‡Wj| 

ch©‡e¶Y 

1| †cÖv‡dR- KZK¸‡jv †µv‡gv‡mvg †`Lv hv‡e| †µv‡gv‡mvg¸‡jv j¤v̂ Ges wew¶ßfv‡e Aew¯’Z _v‡K| gvKzhš¿ 

Abycw¯’Z| Kv‡RB GwU gvB‡Uvwm‡mi †cÖv‡dR ch©vq| 

2| †cÖv‡gUv‡dR- KZK¸‡jv †gvUv I Lv‡Uv †µv‡gv‡mvg †`Lv hv‡e| gvKzh‡š¿i Dcw¯’wZ †`Lv hvq| 

†µv‡gv‡mvg¸‡jv welyexq AÂ‡ji KvQvKvwQ Ae¯’vb K‡i| cÖwZwU †µv‡gv‡mvg `ywU K‡i †µvgvwU‡W wef³| Kv‡RB 

GwU gvB‡Uvwm‡mi †cÖv‡gUv‡dR ch©vq| 

3| †gUv‡dR- †µv‡gv‡mvg¸‡jv‡K †ek †gvUv, Lv‡Uv I ¯úó †`Lv hvq| c~Y©weKwkZ gvKzhš¿ Dcw¯’Z| 

†µv‡gv‡mvg¸‡jv welyexq AÂ‡j web¨¯—| cÖwZwU †µv‡gv‡mvg ¯úófv‡e `ywU K‡i †µvgvwU‡W wef³| wbDwK¬qvi 

Gb‡fjvc I wbDwK¬‡qvjvm Abycw¯’Z| d‡j GwU gvB‡Uvwm‡mi †gUv‡dR ch©vq| 

4| A¨vbv‡dR- AcZ¨ †µv‡gv‡mv‡gi (†µvgvwUW) `ywU †mU †Kv‡li `yÕ†gi“i KvQvKvwQ Ae¯’vb K‡i| †gi“ 

AwfgyLx †µv‡gv‡mvg¸‡jvi †m‡›Uªvwgqvi AMÖMvgx Ges evûØq AbyMvgx| AcZ¨ †µv‡gv‡mvg¸‡jv‡K Bs‡iwR V, L, J 
Ges I Gi b¨vq †`Lvq| Kv‡RB GwU gvB‡Uvwm‡mi A¨vbv‡dR ch©vq| 

5| †U‡jv‡dR- †Kv‡li ỳÕcÖv‡š— `ywU AcZ¨ wbDwK¬qvm †`Lv hvq| wbDwK¬qvi c`©v I wbDwK¬‡qvjvm Dcw¯’Z _v‡K| 

†µv‡gv‡mvg¸‡jv‡K mi“, j¤v̂ I A¯úó †`Lvq| d‡j GwU gvB‡Uvwm‡mi †U‡jv‡dR ch©vq| 

 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K gvB‡Uvwm‡mi ch©vq¸‡jvi bvg wjLyb 

     

 

 

mvims‡¶c   

wUDUiMY gvB‡Uvwmm †Kvl wefvR‡bi ch©vqmg~‡ni ¯’vqx ¯�vBW AYyex¶Y h‡š¿ ¯’vcb K‡i †`‡eb A_ev 

wk¶v_©x‡`i‡K MÖ“‡c fvM K‡i cÖwZ MÖ“c‡K GKwU g‡Wj †`‡eb Ges wk¶v_©x‡`i‡K Zv ch©‡e¶Y K‡i ˆewkó¨ 

†`‡L gvB‡Uvwmm Gi ch©vqmg~n kbv³ Ki‡Z ej‡eb| 

cvV-3.4 
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P~ovš— g~j¨vqb 

 

 

m„Rbkxj cÖkœ-1 

 

(K) gv‡qvwm-1 Gi †cÖv‡dR-1 Gi cÖ_g Dc ch©v‡qi bvg wjLyb| 

(L) gv‡qvwmm ej‡Z Kx †ev‡Sb ? 

-(M) Dwj wLZ wPÎwUi †KŠkj eY©bv Ki“b| 

-(N) DÏxc‡K Dwj wLZ welqwU Rx‡ei Rb¨ ¸i“Z¡c~Y©- -we‡k lY Ki“b|  

 

 

DËigvjv  

 

 

cv‡VvËi g~j¨vqb-3.1 : 1| N 2| N  3| M 4| M     

cv‡VvËi g~j¨vqb-3.2 : 1| K 2| L  3| N 4| M  

 cv‡VvËi g~j¨vqb-3.3 : 1| L 2| N 3| N      
   


