
 

 

 

 
Dw™¢` kvixiZË¡-1 
 
f‚wgKv 
cÖwZwU mRxe Dw™¢‡` cÖwZwbqZ A‡bK cÖKvi ˆRewbK cÖwµqv msNwUZ n‡”Q| Dw™¢‡`i ˆRewbK 
cÖwµqv¸‡jvi g‡a¨ cvwb †kvlY, AwfmªeY, e¨vcb, LwbR jeY †kvlY, cÖ‡¯̂`b, cwienb, im D‡Ëvjb, 
mv‡jvKms‡kølY, k¦mb cÖf…wZ D‡jøL‡hvM¨| G mg Í̄ ˆRewbK cÖwµqv msNwUZ n‡Z kw³i cÖ‡qvRb nq| 
Dw™¢` Lv`¨ †_‡K †m kw³ cvq| Dw™¢` mv‡jvKms‡kølY cÖwµqvq cvwb I Kve©b WvB A·vB‡Wi Dcw¯’wZ‡Z 
meyR cvZvq m~h©v‡jvK I †K¬v‡ivwd‡ji mnvqZvq kK©iv RvZxq Lv`¨ ˆZwi K‡i| Dw™¢` Lv`¨ ˆZwii 
Dcv`vb¸‡jvi g‡a¨ cvwb I LwbR jeY  gvwU n‡Z g~j‡iv‡gi mvnv‡h¨ AvniY K‡i Ges Kve©b-WvB-
A·vBW evqygÛj n‡Z †kvlY K‡i| Dw™¢‡`i g~j KZ©„K AvnwiZ cvwb I LwbR jeY RvB‡jg wUmy¨i gva¨‡g 
Dw™¢‡`i Dcwifv‡Mi w`‡K mÂvwiZ nq| †Zgwbfv‡e cvZvq ˆZwi Lv`¨`ªe¨ †d¬v‡qg wUmy¨i gva¨‡g Dw™¢‡`i 
mg Í̄ A‡½ ’̄vbvšÍwiZ nq| 
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Dw™¢‡`i cywó Dcv`vb 

 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 
• Dw™¢‡`i cywó Dcv`v‡bi msÁv wjL‡Z cvi‡eb; 
• cywó Dcv`vb¸‡jvi †kªYxwefvM D‡jøL Ki‡Z cvi‡eb; 
• cywó Dcv`vb¸‡jvi Drm, KvR I AfveRwbZ jÿY eY©bv Ki‡Z cvi‡eb| 

 

 Dw™¢‡`i AZ¨vek¨Kxq cywó Dcv`vb 
Dw™¢‡`i ¯̂vfvweK e„w×, cywó I cÖRb‡bi Rb¨ †h mKj Dcv`vb Dw™¢` gvwU, cvwb I evqy †_‡K MÖnY K‡i 
Zv‡K cywó Dcv`vb e‡j| 
Dw™¢‡`i ¯̂vfvweK e„w×i Rb¨ 17wU A‰Re Dcv`vb cÖ‡qvRb| G Dcv`vb¸‡jv‡K AZ¨vek¨Kxq Dcv`vb ejv 
nq| G Dcv`vb¸‡jvi ˆewkó¨ wb¤œiƒc- 
● G Dcv`vb¸‡jv Dw™¢‡`i ¯̂vfvweK e„w× I cÖRb‡bi Rb¨ cÖ‡qvRb| 
● G Dcv`vb¸‡jvi †h †Kv‡bv GKwUi Afv‡e Dw™¢‡`i A¯^vfvweK jÿY cÖKvk cvq Ges Dw™¢‡` †iv‡Mi 

m„wó nq| 
● GKUv AZ¨vek¨Kxq Dcv`v‡bi KvR Ab¨ GKUv Dcv`vb w`‡q Pvwj‡q †bIqv hvq bv| 
 gvwU‡Z Dw™¢‡`i cywó Dcv`vb wK cwigv‡Y Av‡Q Zv MvQcvjvi cvZv, e„w×, djb BZ¨vw` †`‡L eySv 

hvq| GQvov gvwU I MvQcvjv ivmvqwbKfv‡e we‡kølY K‡iI cywói Ae ’̄v Rvbv hvq| 
 
†kªYxwefvM 
Dw™¢‡`i ¯̂vfvweK e„w×i Rb¨ wK cwigvY AZ¨vek¨Kxq Dcv`vb `iKvi Zvi Dci wfwË K‡i AZ¨vek¨Kxq 
Dcv`vb¸‡jv‡K ỳfv‡M fvM Kiv hvq| h_v-gyL¨ cywó Dcv`vb I †MŠY cywó Dcv`vb| 
gyL¨ cywó Dcv`vb : Dw™¢‡`i ¯̂vfvweK e„w×i Rb¨ †h mKj cywó Dcv`b AwaK cwigv‡Y `iKvi nq, 
Zv‡`i‡K gyL¨ cywó Dcv`vb e‡j| h_v-bvB‡Uªv‡Rb, Kve©b, dmdivm, nvB‡Wªv‡Rb, cUvwkqvg, Aw·‡Rb, 
K¨vjwmqvg, MÜK, g¨vM‡bwmqvg BZ¨vw`| 
†MŠY cywó Dcv`vb : Dw™¢‡`i ¯̂vfvweK e„w×i Rb¨ †h mKj cywó Dcv`vb Zzjbvg~jKfv‡e Kg cwigv‡Y 
e¨eüZ nq Zv‡`i‡K †MŠY cywó Dcv`vb ejv nq| h_v- †jŠn, ` Í̄v, g¨v½vwbR, †evib, gwje‡Wbvg, 
†Kvevë, Zvgv, †K¬vwib| 
 
cywó Dcv`v‡bi Drm 
Dw™¢‡`i cywó Dcv`v‡bi Drm ỳwU| h_v-  cÖvK…wZK Drm I  K…wÎg Drm| 
cÖvK…wZK Drm: gvwU, evqy I cvwb cywó Dcv`v‡bi cÖvK…wZK Drm| cywó Dcv`vb¸‡jvi g‡a¨ Kve©b I 
Aw·‡Rb Dw™¢` evqy †_‡K Ges nvB‡Wªv‡Rb cvwb †_‡K MÖnY K‡i| evwK Dcv`vb¸‡jv Dw™¢` gvwU †_‡K 
MÖnY K‡i| 
K…wÎg Drm: ˆRe mvi I ivmvqwbK mvi n‡”Q Dw™¢‡`i cywó Dcv`v‡bi K…wÎg Drm| 
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ˆRe mvi : Dw™¢‡`i cywó Dcv`v‡bi cÖvq me¸‡jvB ˆRe c`v‡_© cvIqv hvq| †Mvei, K‡¤úv÷, LoKzUv, 
ˆLj, nv‡oi ¸uov BZ¨vw`‡K ˆRe mvi wn‡m‡e e¨envi Kiv nq| 
ivmvqwbK mvi : BDwiqv, wUGmwc, Ggwc, wRcmvg cÖf…wZ ivmvqwbK mvi| Gme mvi n‡Z h_vµ‡g 
bvB‡Uªv‡Rb, dmdivm, cUvwkqvg I MÜK cvIqv hvq| 
 

gyL¨ cywó Dcv`vb¸‡jvi Drm, KvR I AfveRwbZ jÿY  

bvB‡Uªv‡Rb 
Drm : gvwU‡Z bvB‡Uªv‡R‡bi Drm bvB‡Uªv‡Rb jeY| evqygÛ‡j kZKiv cÖvq 80 fvM bvB‡Uªv‡Rb _vKv 
m‡Ë¡I Dw™¢` mivmwi evqygÛj †_‡K bvB‡Uªv‡Rb MÖnY Ki‡Z cv‡i bv| evsjv‡`‡k BDwiqv I A¨v‡gvwbqvg 
mvj‡dU bvB‡Uªv‡Rb RvZxq mvi wn‡m‡e e¨envi Kiv nq| BDwiqv‡Z kZKiv 46 fvM Ges A¨v‡gvwbqvg 
mvj‡d‡U kZKiv 20.5 fvM bvB‡Uªv‡Rb _v‡K| 
KvR 
● Dw™¢‡`i KvÛ, cvZv I Ab¨vb¨ Ask Mvp meyR nq| 
● Dw™¢‡`i kvLv cÖkvLvi e„w× NUvq| 
● AwaK Kzwk m„wó‡Z bvB‡Uªv‡Rb mnvqZv K‡i| 
● cvZvi AvK…wZ eo K‡i d‡j Dw™¢‡` mv‡jvKms‡køl‡Yi nvi e„w× cvq| 
● dzj I d‡ji AvK…wZ eo K‡i| 
 
AfveRwbZ jÿY 
bvB‡Uªv‡R‡bi Afv‡e- 
● Dw™¢‡`i cvZv njy` eY© aviY K‡i| njy` eY© me©cÖ_‡g wb‡Pi w`‡Ki cvZv †_‡K ïiæ nq| 
● Dw™¢‡`i ¯̂vfvweK e„w× evavcÖvß nq| 
● `vbv RvZxq dm‡ji  Kzwk msL¨v Kg nq| 
● djb K‡g hvq Ges dj cyó nq bv| 
● djMv‡Qi cvZv S‡i c‡o| 
 

dmdivm 
Drm : wUGmwc (wUªcj mycvi dm‡dU) I WvB A¨v‡gvwbqvg dm‡dU (wWGgwc) Avgv‡`i †`‡k dm‡d‡Ui 
Drm wn‡m‡e e¨eüZ nq| wUGmwc‡Z kZKiv 45 fvM dm‡dU _v‡K| 
KvR 
● Dw™¢‡`i †Kvl wefvR‡b AskMÖnY K‡i| 
● Dw™¢‡`i e„w× Z¡ivwb¦Z K‡i| 
● wkKo MVb Ki‡Z I evo‡Z mnvqZv K‡i| 
● mgqgZ dzj †dvUvq I dmj cvKvq| 
● MvQ‡K kw³ †hvMvq|   
 
AfveRwbZ jÿY  
dmdiv‡mi Afv‡e- 
● cvZv †e¸Yx e‡Y© cwiYZ nq| 
● KvÛ I g~‡ji ¯̂vfvweK e„w× e¨vnZ nq| 
● †Kvl wefvR‡b weNœ m„wó nq| 
● Mv‡Qi e„w× e¨vnZ nq| 



GmGmwm †cÖvMÖvg   

 

Dw™¢` kixiZË¡-1  c„ôv  196 

  

● cvZv I dz‡ji msL¨v K‡g hvq| 
● d‡ji AvKvi †QvU nq Ges dj S‡i hvq| 
cUvwkqvg 
Drm : Dw™¢` gvwU n‡Z cUvwkqvg Avqb wn‡m‡e cUvwkqvg †kvlY K‡i| wgD‡iU Ae cUvk (Ggwc) n‡Z 
cUvwkqvg cvIqv hvq| G mv‡i kZKiv cÖvq 50 fvM cUvk _v‡K| 
KvR : 
● Dw™¢‡`i †ivM cÖwZ‡iva ÿgZv evovq 
● cvZvq kK©iv Drcv`‡b mnvqZv K‡i| 
● †Kvl wefvR‡b mnvqZv K‡i| 
● cÎiÜª †Lvjv I eÜ ivL‡Z cUvwkqv‡gi f‚wgKv Acwimxg| 
● Dw™¢‡` bvB‡Uªv‡Rb I dmdivm †kvl‡Y mvg¨Zv iÿv K‡i| 
AfveRwbZ jÿY  
cUvwkqv‡gi Afv‡e- 
● Mv‡Qi e„w× e¨vnZ nq| 
● Mv‡Qi cvZvi wKbviv Zvgv‡U eY© aviY K‡i| 
● wkK‡oi e„w× K‡g hvq| 
● Mv‡Qi †ivM cÖwZ‡iva ÿgZv K‡g hvq| 
● mv‡jvKms‡køl‡Yi nvi n«vm cvq| 
● Liv mn¨ ÿgZv K‡g hvq| 
 
K¨vjwmqvg 
Drm : gvwU‡Z K¨vjwmqvg jeY wn‡m‡e _v‡K| Dw™¢` K¨vjwmqvg Avqb wn‡m‡e GwU †kvlY K‡i| wRcmvg 
ev K¨vjwmqvg mvj‡dU K¨vjwmqv‡gi Drm wn‡m‡e e¨envi Kiv nq| G mv‡i K¨vjwmqv‡gi cwigvY kZKiv 
cÖvq 22 fvM| 
KvR 
● Dw™¢` †Kv‡li cÖvPxi MV‡b mnvqZv K‡i| 
● Dw™¢‡`i g~j MVb I e„w×‡Z mvnvh¨ K‡i| 
● Wvj RvZxq dm‡ji djb evovq| 
 
AfveRwbZ jÿY 
K¨vjwmqv‡gi Afv‡e 
● KwP cvZvq gvivZ¥K †iv‡Mi m„wó nq| 
● g~‡ji e„w× evav cvq| 
● cvZvi meyR eY© weeY© nq| 
● dzj †dvUvi mgq Dw™¢‡`i KvÛ ïwK‡q hvq Ges Dw™¢` †bwZ‡q c‡o| 
● Dw™¢‡`i kxl© AÂj g‡i hvq| 
g¨vM‡bwmqvg 
Drm : g¨vM‡bwmqvg gvwU‡Z g¨vM‡bwmqvg jeY wn‡m‡e _v‡K| Dw™¢` g¨vM‡bwmqvg Avqb wn‡m‡e Dnv 
†kvlY K‡i| 
KvR  
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● mv‡jvKms‡kø‡Y mnvqZv K‡i| 
● dmdivm †kvl‡Y mvnvh¨ K‡i| 
AfveRwbZ jÿY 
g¨vM‡bwmqv‡gi Afv‡e- 
● cvZvi ỳB wkivi ga¨eZ©x AÂj njy` eY© aviY K‡i| 
● cvZv c‡i ïwK‡q hvq| 
 
MÜK 
Drm : gvwU‡Z mvj‡dU jeY  wn‡m‡e _v‡K| Dw™¢` mvj‡dU Avqb wn‡m‡e Zv †kvlY K‡i| K¨vjwmqvg 
mvj‡dU ev wRcmvg MÜ‡Ki Drm wn‡m‡e e¨envi Kiv nq| wRcmv‡g kZKiv cÖvq 14 fvM MÜK _v‡K| 
KvR  
● Mv‡Qi meyR KwYKv ˆZwi‡Z mnvqZv K‡i| 
● ˆZj RvZxq k‡m¨i ˆZj Drcv`b evovq| 
● Mv‡Qi ˆ`wnK e„w×‡Z mnvqZv K‡i| 
 
AfveRwbZ jÿY 
MÜ‡Ki Afv‡e- 
● Dw™¢‡`i †Kvl wefvR‡b weNœ N‡U| 
● MvQ Le©vK…wZi nq| 
● cvZv †QvU I weeY© nq| 
● Kv‡Ûi kxl© g‡i hvq| 
 
†MŠY cywó Dcv`vb¸‡jvi Drm, KvR I AfveRwbZ jÿY  
†jŠn 
Drm : †jŠ‡ni Drm wn‡m‡e †divm mvj‡dU mvi e¨envi Kiv nq| G mvi gvwU‡Z wKsev Mv‡Qi cvZvq 
cÖ‡qvM Kiv nq| 
KvR  
● Dw™¢‡`i meyR KYv (†K¬v‡ivwdj) m„wó‡Z mnvqZv K‡i| 
● bvB‡Uªv‡Rb †kvl‡Y mvnvh¨ K‡i| 
● wewfbœ cÖKvi RviK im‡K wµqvkxj ivLvi Rb¨ cÖfveK wn‡m‡e KvR K‡i| 
AfveRwbZ jÿY 
†jŠ‡ni Afv‡e- 
● cÖ_‡g KwP cvZvi meyR is weeY© nq| 
● cvZvi miæ wkivi ga¨eZ©x ¯’vb njy` eY© aviY K‡i| 
● MvQ Le©vK…wZi nq| 
 
`¯Ív ev wRsK 
Drm : gvwU‡Z ` Í̄v LwbR jeY wn‡m‡e _v‡K| Dw™¢` wRsK Avqb wn‡m‡e MÖnY K‡i| wRsK mvj‡dU bvgK 
mvi‡K ` Í̄vi Drm wn‡m‡e e¨envi Kiv nq| G mv‡i kZKiv 36 fvM ` Í̄v I 17 fvM MÜK _v‡K| 
KvR 
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● Mv‡Qi e„w× I Avwgl MV‡b mnvqZv K‡i| 
● dzj I dj Drcv`‡b mvnvh¨ K‡i| 
AfveRwbZ jÿY 
` Í̄vi Afv‡e- 
● cvZvi AvKvi n«vm cvq| 
● Dw™¢` Le©vK…wZi nq| 
● av‡bi KwP cvZvi †Mvov weeY© n‡q hvq| 
● †jey Mv‡Q ÿz ª̀ cvZv †ivM †`Lv †`q| 
 

 mvims‡ÿc 

◗ Dw™¢‡`i ¯̂vfvweK e„w×, cywó I cÖRb‡bi Rb¨ †h mKj Dcv`vb Dw™¢` gvwU, cvwb I evqy †_‡K 
MÖnY K‡i Zv‡K cywó Dcv`vb e‡j| 

◗ Dw™¢‡`i AZ¨vek¨Kxq cywó Dcv`v‡bi msL¨v 17wU| 
◗ Dw™¢‡`i ¯^vfvweK e„w×i Rb¨ †h mKj cywó Dcv`vb AwaK `iKvi nq, Zv‡`i‡K gyL¨ cywó Dcv`vb 

Ges †h mKj cywó Dcv`vb Zzjbvg~jKfv‡e Kg cwigv‡Y e¨eüZ nq, Zv‡`i‡K †MŠY cywó Dcv`vb 
e‡j| 

◗ gyL¨ cywó Dcv`vb 9wU, h_v- bvB‡Uªv‡Rb, dmdivm, cUvwkqvg, K¨vjwmqvg, g¨vM‡bwmqvg, Kve©b, 
nvB‡Wªv‡Rb, Aw·‡Rb I MÜK| 

◗ †MŠY cywó Dcv`vb 8wU, h_v- †jŠn, g¨v½vwbR, gwje‡Wbvg, Zvgv, ` Í̄v, †eviY, †Kvevë I 
†K¬vwib| 

 
cv‡VvËi g~j¨vqb-1 

mwVK DË‡ii cv‡k© wUK (√) wPý w`b| 
1. Dw™¢‡`i cÖ‡qvRbxq gyL¨ cywó Dcv`vb KqwU? 
 K. 6wU L. 9wU M. 8wU N. 10wU 
2. bvB‡Uªv‡R‡bi KvR wK? 
 K. Dw™¢` Le©vK…wZ nq L. Dw™¢‡` †K¬v‡ivwmm nq 
 M. MvQ‡K Nb meyR K‡i N. Kzwki msL¨v n«vm cvq 
3. wb‡Pi †KvbwU †MŠY cywó Dcv`vb? 
 K. cUvwkqvg L. Aw·‡Rb M. MÜK N. †jŠn 

4. BDwiqv‡Z kZKiv KZ fvM bvB‡Uªv‡Rb _v‡K? 
 K. 46 fvM L. 45 fvM M. 44 fvM N. 47 fvM 

5. bvB‡Uªv‡R‡bi K…wÎg Drm †KvbwU? 
 K. wUGmwc L. Ggwc M. Gmwc N. BDwiqv| 
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wPÎ 15.2-1 : wKmwg‡mi mvnv‡h¨ Awf¯ªeY cixÿv 

  

 

AwfmªeY I e¨vcb 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 
• Awfmªe‡Yi msÁv ej‡Z cvi‡eb; 
• GKwU cixÿv Øviv AwfmªeY cÖwµqv Dc ’̄vcb Ki‡Z cvi‡eb; 
• e¨vcb wK Zv Av‡jvPbv Ki‡Z cvi‡eb| 

 

 AwfmªeY 
ỳwU wfbœ Nb‡Z¡i ª̀eY GKwU Aa©‡f`¨ c ©̀v Øviv cvkvcvwk c„_K _vK‡j ª̀veK AYyi Kg Nb‡Z¡i ª̀eY †_‡K 

AwaK Nb‡Z¡i ª̀e‡Yi w`‡K c ©̀v AwZµg K‡i cÖ‡ek Kivi cÖwµqv‡K AwfmªeY e‡j| G cÖwµqv ZZÿY 
ch©šÍ Pj‡Z _vK‡e hZÿY ch©šÍ ỳwU ª̀e‡Yi NbZ¡ mgvb bv n‡e| 

AwfmªeY GKwU †fŠZ cÖwµqv, wKš‘ Dw™¢‡`i †ÿ‡Î †cÖv‡UvcøvR‡gi wbqš¿‡Y N‡U e‡j GwU GKwU ˆRe 
cÖwµqv| AwfmªeY cÖwµqvq Dw™¢` gvwU n‡Z cvwb †kvlY K‡i| AwfmªeY cÖwµqvq Dw™¢‡`i cvwb †kvlY 
eyS‡Z n‡j, AwfmªeY cÖwµqvwU fv‡jvfv‡e Rvbv cÖ‡qvRb|  

 
Awfmªe‡Yi cixÿY 
DcKiY : K‡qKwU AÿZ ïKbv wKmwgm, GKwU Kv‡Pi cvÎ 

Ges cvwb| 
c×wZ : Kv‡Pi cv‡Î cwigvY gZ cvwb wbb| GLb cvwb‡Z 

K‡qKwU wKmwgm †Q‡o w`b| cv‡Îi cvwbi ¯̂v` MÖnY 
Kiæb| 

ch©‡eÿY : ỳNÈv ci cvwb‡Z wbgw¾Z wKmwgm¸‡jvi Ae ’̄v 
jÿ Kiæb| cv‡Îi cvwbi ¯̂v` wbb| †`L‡eb wKmwgm¸‡jv dz‡j D‡V‡Q Ges cvwb wgwó jvM‡Q| 

 GwU Ab¨ wKQy bq, Awfmªe‡Yi d‡j GgbwU N‡U‡Q| wKmwg‡mi †Kvl¸‡jvi wfZ‡i wPwbi Nb ª̀eY 
_v‡K| Avevi cÖwZwU †Kv‡li evB‡ii w`‡K †Kvl cÖvPx‡ii wb‡P GKwU Aa©‡f`¨ c ©̀v _v‡K| wKmwg‡mi 
†Kv‡li Nb wPwbi ª̀e‡Y cvwbi AYyi cwigvY Kg Ges wPwbi AYyi cwigvY †ewk| wKš‘cv‡Îi cvwb‡Z 
†hLv‡b wKmwgm Wzev‡bv n‡q‡Q, †hLv‡b cvwbi AYyi cwigvY †ewk| GRb¨ cv‡Îi cvwb †_‡K cvwbi AYy 
wKmwg‡mi †Kvl¸‡jv‡Z cÖ‡ek K‡i Ges wKmwg‡mi †Kvl¸‡jv †_‡K wPwbi AYy cv‡Îi cvwb‡Z cÖ‡ek 
K‡i| d‡j wKmwgm dz‡j D‡V Ges cv‡Îi cvwb wgwó nq| dz‡j DVv wKmwgm¸‡jv‡K cybivq Lye Nb 
wPwbi ª̀e‡Y ivL‡j, wKmwgm¸‡jv Avevi Pyc‡m hvq| KviY, G‡ÿ‡Î wKmwg‡mi †Kv‡li wfZ‡i Aew ’̄Z 
wPwbi ª̀e‡Yi †P‡q evB‡ii Nb wPwbi ª̀e‡Y cvwbi AYy Kg _v‡K| d‡j cvwbi AYy wKmwg‡mi †Kvl †_‡K 
wPwbi ª̀e‡Y †ewi‡q Av‡m| Avcbviv Lye  mn‡RB evwo‡Z ev wUD‡Uvwiqvj †m›Uv‡i G cixÿYwU Ki‡Z 
cv‡ib| †Póv K‡i †`Lyb| 
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wm×všÍ : G cixÿY †_‡K eySv hvq †h, Awfmªe‡Yi d‡j evwUi cvwb wKmwg‡m cÖ‡ek Kivq wKmwgm¸‡jv 
dz‡j D‡V‡Q| Avi wKmwg‡mi †Kv‡li wfZi †_‡K wPwb evwUi cvwb‡Z cÖ‡ek Kivq cvwbi ¯^v` 
wgwó n‡q‡Q| 

e¨vcb 
e¨vcb nj GK ai‡Yi †fŠZ cÖwµqv hv‡Z †ewk Nb GjvKv †_‡K c`v‡_©i AYy¸‡jv Kg Nb GjvKvq Mgb 
K‡i| me©Î mgvbfv‡e we Í̄…Z n‡q Nb‡Z¡i cv_©‡K¨ mgZv bv Avmv ch©šÍ e¨vcb Pj‡Z _v‡K Ges Zvici eÜ 
n‡q hvq| e¨vcb A_© nj mew`‡K Qwo‡q cov ev me©Î e¨vß nIqv| msÁv wn‡m‡e ejv †h‡Z cv‡i GKB 
ZvcgvÎv I evqygÛjxq Pv‡c †Kv‡bv c`v‡_©i AwaKZi Nb ’̄vb n‡Z Kg Nb ¯’v‡b we Í̄vi jvf cÖwµqv‡K 
e¨vcb e‡j| 
GK Møvm cvwb‡Z GK PvgP wPwb Xvj‡j µgvb¦‡q wPwbi `vbvi Aby¸‡jv Møv‡mi mg Í̄ cvwb‡Z Qwo‡q c‡o| d‡j 
Møv‡mi meUzKz cvwbB mgvb wgwó nq| GK Møvm cvwb‡Z GK PvgP jeY wgkv‡jI GKBfv‡e mg Í̄ cvwb jeYv³ n‡q 
co‡e| GB cixÿvwU mn‡RB Avcbviv evwo wKsev wUD‡Uvwiqvj K¬v‡m Ki‡Z cv‡ib|  
GKwU cwi®‹vi Kuv‡Pi Møv‡m wKQy cvwb wbb, Gevi Zvig‡a¨ cUvwkqvg cvig¨v½v‡b‡Ui K‡qKwU `vbv †djyb 
Ges jÿ Kiæb| †`L‡eb cUvwkqvg cvig¨v½v‡b‡Ui `vbv¸‡jv ax‡i ax‡i cvwbi g‡a¨ Qwo‡q co‡Q Ges 
GK mgq Møv‡mi mg Í̄cvwb †e¸wb is aviY Ki‡e| 
GKwU N‡ii GK †Kv‡Y AvMievwZ R¡vjv‡j ev AvZ‡ii wkwk ivL‡j †mLvb n‡Z myMwÜ mg Í̄ N‡i Qwo‡q 
co‡e| AvMievwZ ev AvZ‡ii wkwk †_‡K myMwÜ e¨vcb cÖwµqvq mg Í̄ N‡i Qwo‡q c‡o| 
AYy¸‡jvi Nb‡Z¡i ZviZ‡g¨i Dci wbf©i K‡i e¨vc‡bi nvi| AYy¸‡jvi g‡a¨ Nb‡Z¡i cv_©K¨ †ewk n‡j 
e¨vc‡bi nvi †ewk n‡e; Avi Nb‡Z¡i cv_©K¨ Kg n‡j e¨vc‡bi nvi Kg n‡e| Dw™¢‡`i †Kvlc„ô w`‡q e¨vcb 
N‡U| eû‡Kvlx Dw™¢` †QvU †QvU AmsL¨ †Kvl w`‡q MwVZ| GKKfv‡e cÖwZwU †Kvlc„ô Lye †QvU n‡jI mKj 
†Kv‡li mw¤§wjZ AvqZb e„nr, hv e¨vc‡bi Rb¨ mnvqK| e¨vcb cÖwµqvq Dw™¢` g~‡ji mvnv‡h¨ gvwU †_‡K 
LwbR jeY †kvlY K‡i| 
 

 mvims‡ÿc 
◗ ỳwU wfbœ Nb‡Z¡i ª̀eY GKwU Aa©‡f`¨ c ©̀v Øviv cvkvcvwk c„_K _vK‡j ª̀veK AYy Kg Nb‡Z¡i ª̀eY 

†_‡K AwaK Nb‡Z¡i ª̀e‡Yi w`‡K c ©̀v AwZµg K‡i cÖ‡ek Kivi cÖwµqv‡K AwfmªeY e‡j| 
◗ AwfmªeY cÖwµqvq Dw™¢` gvwU n‡Z cvwb †kvlY K‡i| 
◗ GKB ZvcgvÎv I evqygÛjxq Pv‡c †Kv‡bv c`v‡_©i AwaKZi Nb ’̄vb n‡Z Kg Nb ’̄v‡b we Í̄vi jvf 

cÖwµqv‡K e¨vcb e‡j| 
◗ Dw™¢` g~‡ji mvnv‡h¨ gvwU †_‡K LwbR jeY  e¨vcb cÖwµqvq †kvlY K‡i| 

 

 cv‡VvËi g~j¨vqb 2 
mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1. Dw™¢` †`n wb‡Pi †Kvb cÖwµqvq cvwb †kvlY K‡i? 
 K. AwfmªeY L. e¨vcb M. BgevBwekb N. †kvlY 

2. AwfmªeY cÖwµqvq †KvbwU Aa©‡f`¨ c ©̀vi ga¨ w`‡q hvZvqvZ K‡i? 
 K. ª̀e L. ª̀veK M. cvZjv ª̀eY N. Nb ª̀eY 
3. GK Møvm cvwb‡Z K‡qKwU `vbv cUvwkqvg cvig¨v½v‡bU †Q‡o w`‡j mg Í̄ cvwb †e¸wb eY© aviY K‡i 

†Kvb cÖwµqvq? 
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 K. AwfmªeY L. we Í̄iY M. BgevBwekb N. e¨vcb 
4. Dw™¢` †Kvb cÖwµqvq LwbR jeY  †kvlY K‡i? 

 K. we Í̄iY L. AwfmªeY M. e¨vcb N. BgevBwekb|  
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wPÎ 15.3-1 : cvZvi MÖš’‡”Q` 

 

cÖ‡¯^`b I im cwienY 

 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 
• cÖ‡¯̂`‡bi msÁv wjL‡Z cvi‡eb; 

• cÖ‡¯̂`‡bi A½¸‡jv wPwýZ Ki‡Z cvi‡eb; 

• cÖ‡¯̂`b cÖwµqv Av‡jvPbv Ki‡Z cvi‡eb; 

• cwienb e¨e ’̄v e¨vL¨v Ki‡Z cvi‡eb| 
 

 cÖ‡¯^`b 
cÖ‡¯̂`b GKwU kvixiZvwË¡K cÖwµqv| G cÖwµqvq Dw™¢‡`i evqexq Ask n‡Z, we‡kl K‡i cvZv I KvÛ n‡Z 
Rjxqev®ú †ei n‡q hvq| Kv‡RB ejv hvq, ÒDw™¢‡`i cvZv I Ab¨vb¨ evqexq A½ n‡Z Rjxqev®ú †ei 
n‡q hvevi cÖwµqv‡K ejv nq cÖ‡¯̂`b| Dw™¢` Zvi g~j w`‡q gvwU n‡Z cvwb †kvlY K‡i _v‡K Ges G cvwbB 
KvÛ, kvLv-cÖkvLv, cvZv I Ab¨vb¨ evqexq A‡½ ’̄vbvšÍwiZ nq| Kv‡RB cÖ‡¯̂`b cÖwµqvq †h Rjxqev®ú 
†ei n‡q hvq Zv cvwb †_‡K Av‡m| AZGe msÁv wn‡m‡e ejv †h‡Z cv‡i Ò Dw™¢‡`i cvZv I Ab¨vb¨ 
evqexq A½ (†hgb- KvÛ, kvLv-cÖkvLv BZ¨vw`) n‡Z ev®úvKv‡i cvwb †ei n‡q hvevi cÖwµqv‡K cÖ‡¯̂`b 
e‡j|Ó Dw™¢` †h wecyj cwigvY cvwb gvwU n‡Z †kvlY K‡i Zvi gvÎ wKQy Ask ˆRewbK cÖwµqvq e¨envi 
K‡i Ges evwK Ask cÖ‡¯̂`b cÖwµqvq Dw™¢`‡`n n‡Z wbM©Z nq| 
 
cÖ‡¯^`b A½ 
Dw™¢‡`i Af¨šÍi¯’ cvwb ev®ú n‡q mvaviYZ wZbwU c‡_ 
evqygÛ‡j wbM©Z nq| G wZbwU c_B n‡”Q cÖ‡¯̂`b A½| 
wb‡P cÖ‡¯̂`b A½ m¤ú‡K© Av‡jvPbv Kiv n‡jv- 

● cÎiÜªxq cÖ‡¯̂`b : Dw™¢‡`i cvZvq, KwPKv‡Û, dz‡ji 
e„wZ I cvcwo‡Z ỳwU iÿx‡Kvl wewkó AmsL¨ wQ`ª 
_v‡K| G wQ ª̀‡K ejv nq †÷vg¨vUv (stomata)| 
†÷vg¨vUv Dw™¢‡`i Ab¨vb¨ A½ A‡cÿv cvZvq †ewk 
cwigv‡Y _v‡K ZvB G‡K ejv nq cÎiÜ«| †Kv‡bv 
Dw™¢‡`i †gvU cÖ‡¯̂`‡bi cÖvq 90-95 fvM n‡q _v‡K 
cÎiÜ« w`‡q| cÎi‡Ü«i gva¨‡g †h cÖ‡¯̂`b nq, 
Zv‡K e‡j cÎiÜªxq cÖ‡¯^`b| 

● wKDwUKzjvi cÖ‡¯̂`b : Dw™¢‡`i KwP KvÛ I cvZvi DaŸ©ewn:Z¡‡Ki Dc‡i wKDwUbhy³ Av Í̄iY _v‡K| 
wKDwUbhy³ G Av Í̄iY‡K ejv nq wKDwUK&j| mvaviYZ wKDwUK&j w`‡q cÖ‡¯̂`b N‡U bv| Z‡e cÎiÜ« 

cvV 15.3 
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wPÎ 15.3-2 : Kv‡Ûi cÖ ’̄‡”Q` Ges †jw›U‡mj 

 

wPÎ 15.3-3 : cÖ‡¯̂`‡b cvwb wbM©g‡bi cixÿv 

eÜ _vK‡j Ges wKDwUK&j cvZjv n‡j, wKDwUK&j w`‡q cÖ‡¯̂`b N‡U| wKDwUK&‡ji ga¨ w`‡q cÖ‡¯̂`b 
nq e‡j G‡K wKDwUKzjvi cÖ‡¯̂`b e‡j| 

● †jw›UKzjvi cÖ‡¯̂`b : cwiYZ Dw™¢` Kv‡Û †m‡KÛvwi e„w×i d‡j ’̄v‡b ’̄v‡b Z¡K †d‡U ÿz ª̀ ÿz ª̀ wQ‡ ª̀i 
m„wó nq| G wQ ª̀‡K ejv nq †jw›U‡mj| Dw™¢‡`i wKQy cwigvY cÖ‡¯̂`b †jw›U‡m‡ji gva¨‡g n‡q _v‡K| 
†jw›U‡m‡ji ga¨ w`‡q msNwUZ cÖ‡¯̂`b‡K ejv nq †jw›UKzjvi cÖ‡¯̂`b| 

cÖ‡¯^`b cÖwµqv 
cÖ‡¯̂`b cÖwµqvi kZKiv cÖvq 90-95 fvM cÎi‡Ü«i 
gva¨‡g N‡U _v‡K| Dw™¢‡`i KwP KvÛ, cvZv, dz‡ji 
e„wZ, cvcwo BZ¨vw` A‡½i ewntZ¡‡K cÎiÜ« _v‡K| 
cÎiÜ« ỳwU iÿx‡Kvl Øviv cwi‡ewóZ _v‡K| iÿx‡Kvl 
ùxZ n‡j cÎiÜ« Ly‡j hvq| Avevi iÿx‡Kvl wkw_j 
n‡j cÎiÜª eÜ n‡q hvq| welgc„ó cvZvi wb‡Pi wc‡V 
AwaK nv‡i cÎiÜ« _v‡K| cÖwZ eM© †mw›UwgUvi RvqMvq 
1000 †_‡K 6000 cÎiÜª _vK‡Z cv‡i| 

cÎiÜ« mvaviYZ w`‡bi Av‡jv‡Z †Lvjv _v‡K Ges 
iv‡Zi AÜKv‡i eÜ n‡q hvq| cÎiÜ« †Lvjv _vK‡j evqy 
ỳB iÿx‡Kv‡li gv‡Si wQ ª̀ w`‡q †fZ‡i Xz‡K †g‡mvwdj 

†Kvl Í̄i ch©šÍ †cuŠ‡Q hvq| †g‡mvwdj †Kvl Í̄‡ii †Kvl¸‡jvi cÖvPxi memgq †fRv _v‡K, d‡j Giv 
mn‡RB e¨vcb cÖwµqvq evqy †_‡K Kve©b WvB-A·vBW †kvlY Ki‡Z cv‡i| Aciw`‡K Zv‡ci cÖfv‡e I 
e¨vcb Pv‡ci cv_©‡K¨i d‡j Gme †Kvl †_‡K cvwb Rjxqev‡®ú cwiYZ n‡q †Kvl¸‡jvi gvSLv‡bi duvK 
w`‡q cÎi‡Ü«i wb‡Pi cÖ‡Kv‡ô Rgv nq| c‡i cÎiÜ« Ly‡j †M‡j Rjxq ev®ú †ei n‡q hvq| †`‡ni wfZi 
†_‡K Gfv‡e cvwb Rjxqev®ú AvKv‡i †ei n‡q hvevi cÖwµqv‡K cÖ‡¯̂`b ejv nq| Dw™¢` gvwU †_‡K g~‡ji 
mvnv‡h¨ †kvwlZ cvwb kvixie„Ëxq Kv‡R jvMvq Ges AwZwi³ cvwb ev®úvKv‡i cÖ‡¯̂`b cÖwµqvq cwi‡e‡k 
†diZ hvq| cvZvi †g‡mvwdj †KvlcÖvPxi †_‡K cvwb ev®úvKv‡i †ewi‡q hvIqvq Zv c~i‡Yi Rb¨ cvZvi 
wkivi RvB‡jg Kjv †_‡K cvwb mieivn Kiv nq| Gfv‡e Kv‡Ûi RvB‡jg wUmy¨i gva¨‡g cvZvi mv‡_ 
g~‡ji g~j‡iv‡gi Øviv †kvwlZ cvwbi GKwU cÖevn †mªvZ cÖwZwôZ nq| 
 

cÖ‡¯^`‡b cvwb wbM©gb cixÿv  
DcKiY : U‡e jvMv‡bv GKwU cvZveûj †QvU MvQ, 

GKwU eo ¯̂”Q cwjw_b e¨vM BZ¨vw`| 

Kvh©c×wZ : U‡ei gvwU cvwb w`‡q wfRv‡bvi ci UewU‡K 
cwjw_b w`‡q Ave„Z K‡i ivL‡Z n‡e hv‡Z 
U‡ei gvwU †_‡K †Kv‡bv Rjxqev®ú †ei 
n‡q Avm‡Z bv cv‡i| Gevi MvQmn UewU 
†Uwe‡ji Dci †i‡L, MvQwUi kvLv-cÖkvLvi 
GKwU Ask ¯̂”Q cwjw_b e¨vM w`‡q gy‡o 
Ggbfv‡e †e‡a ivL‡Z n‡e †h, e¨v‡Mi 
wfZ‡i I evB‡i evqy PjvPj eÜ _v‡K| 
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Ggb Ae ’̄vq UewU‡K wKQyÿY †i‡L w`‡Z n‡e| 

ch©‡eÿY : wKQyÿY ci jÿ Ki‡j †`Lv hv‡e cwjw_‡bi wfZ‡ii Mv‡q we› ỳ we› ỳ cvwbi KYv Rgv 
n‡q‡Q| 

wm×všÍ : evwni †_‡K ev U‡ei gvwU †_‡K cwjw_b e¨v‡Mi wfZ‡i Rjxqev®ú cÖ‡e‡ki †Kv‡bv my‡hvM 
wQj bv| Kv‡RB Rjxqev®ú †ei n‡q‡Q cwjw_‡bi wfZ‡ii cvZv n‡Z cÖ‡¯̂`b wµqvi Kv‡j 
Ges Rjxqev®ú cwjw_‡bi wfZ‡ii Mv‡q †j‡M cvwbi KYvq cwiYZ n‡q‡Q| 

Dch©y³ cixÿvwU Avcbviv mn‡RB wbR wbR evwo ev wUD‡Uvwiqvj †K‡› ª̀ Ki‡Z cv‡ib| 
 
cÖ‡¯^`‡bi ¸iæZ¡ 
Dw™¢‡`i Rb¨ cÖ‡¯̂`b AZ¨šÍ ¸iæZ¡c~Y©| wb‡P cÖ‡¯̂`‡bi DcKvix I AcKvix w`K¸‡jv D‡jøL Kiv n‡jv- 
DcKvwiZv 
● cÖ‡¯̂`‡bi d‡j Dw™¢‡`i †`‡n ª̀eYxq A‰Re ivmvqwbK `ªe¨ g~j †_‡K cvZvq Ges †`‡ni Ab¨vb¨ As‡k 

†cuŠQv‡Z cv‡i| cÖ‡¯̂`‡bi gva¨‡g ev®úvKv‡i cvwb †ei n‡q hvevi d‡j cvZvq cvwbi NvUwZ nq| 
GRb¨ GKwU †kvlY Pv‡ci m„wó nq hv ˆKwkK wµqvq RvB‡jg evwnKvi †fZi w`‡q cvwb‡K Dc‡i 
DVvq| 

● cÖ‡¯̂`b cvZv‡K AwZwi³ DËß n‡q hvIqv †_‡K weiZ †i‡L mv‡jvKms‡kølY I Ab¨vb¨ ˆRweK cÖwµqv 
msMV‡b mnvqZv K‡i| 

● ebvÂ‡j Z_v Dw™¢`c~Y© AÂ‡ji AvenvIqv cÖ‡¯̂`‡bi Kvi‡Y mvaviYZ Av ª̀© nq| Kv‡RB Dw™¢` †_‡K 
cÖ‡¯̂`‡bi d‡j †ewi‡q Avmv Rjxq ev®ú ’̄vbxqfv‡e AvenvIqv cwieZ©‡b mnvqZv K‡i| A‡bK mgq 
G Rjxq ev®ú Nbxf‚Z n‡q e„wócvZ NUvq| 

 
AcKvwiZv 
cÖ‡¯̂`‡bi d‡j Mv‡Q †h cvwbi NvUwZ nq MvQ Zv c~i‡Yi Rb¨ gvwU †_‡K AbeiZ cvwb †kvlY K‡i| 
gvwU‡Z cvwbi Afve †`Lv w`‡jB cÖ‡¯̂`b Dw™¢‡`i Rb¨ ÿwZKi n‡q c‡o| Dw™¢` gvwU †_‡K †h cwigvY 
cvwb †kvlY K‡i Zvi AwaK cwigvY cvwb cÖ‡¯̂`‡b †ei n‡q †M‡j Zvi AšÍPvc K‡g hvq, d‡j MvQwU 
wb‡ Í̄R n‡q c‡o| K‡qKw`b G Ae ’̄v Pj‡Z _vK‡j Ae‡k‡l MvQ g‡i hvq| 
 

cwienY e¨e ’̄v 
Dw™¢` †`‡n ˆRe I A‰Re ivmvqwbK ª̀‡e¨i ’̄vbvšÍi‡K cwienY e‡j| G cwien‡bi Rb¨ Dw™¢`‡`‡ni 
wewfbœ A‡½ †h we‡kl ai‡Yi wUmy¨i web¨vm Av‡Q †mUvB cwienb Zš¿ ev cwienb e¨e ’̄v wn‡m‡e cwiwPZ| 
Kv‡Ûi RvB‡jg wUmy¨i gva¨‡g cvwb I LwbR jeY †hgb g~j †_‡K cvZvq †cuŠQvq, †Zgwbfv‡e cvZv †_‡K 
mv‡jvKms‡kølY cÖwµqvq ˆZwi kK©iv RvZxq Lv`¨ cvwbi m‡½ Kv‡Ûi †d¬v‡qg wUmy¨i gva¨‡g Dw™¢‡`i wewfbœ 
As‡k cwievwnZ nq| i‡mi G DaŸ©gyLx Ges wb¤œgyLx cwienb cÖwµqv eyS‡Z n‡j g~j, KvÛ I cvZvi 
Af¨šÍixY MVb m¤ú‡K© aviYv _vKv cÖ‡qvRb| wb‡P g~j, KvÛ I cvZvi AšÍMVb m¤ú‡K© cÖv_wgK aviYv 
†`Iqv n‡jv| 
 
g~j, KvÛ I cvZvi AšÍMVb 
Avgiv Rvwb g~j, KvÛ I cvZv g~jZ GKB ai‡bi wUmy¨ w`‡q MwVZ, wewfbœ ai‡bi KvR m¤úv`‡bi Rb¨ 
Zviv wewfbœ A‡½ wewfbœfv‡e iƒcvšÍwiZ I mw¾Z _v‡K| KwP g~j I Kv‡Ûi j¤̂‡”Q` cixÿv Ki‡j Z¡K, 
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wPÎ 15.3-4 : Kv‡Ûi cwienb wUmy¨i m‡½ cvZvi cwienb 

wUmy¨i ms‡hvM 

 
wPÎ 15.3-4 : Kv‡Ûi cwienb wUmy¨i 
m‡½ cvZvi cwienb wUmy¨i ms‡hvM 

K‡U©·, g¾v I cwienY wUmy¨ cwijwÿZ nq| Dfq †ÿ‡Î Z¡K GK Í̄iwewkó| K‡U©· I g¾v †mjy‡jvR 
cÖvPxiwewkó eo eo †Kvl Øviv MwVZ| 
cwienY wUmy¨ 
g~‡ji †K› ª̀Pµ, Kv‡Ûi cwienY ejq Ges cvZvi wkivq RvB‡jg I †d¬v‡qg wUmy¨ MwVZ cwienY wUmy¨Zš¿ 
_v‡K| G‡Z RvB‡jg-evwnKvZš¿¸‡jv ci¯úi hy³ n‡q miæ b‡ji AvKv‡i g~j †_‡K KvÛ n‡q cvZv ch©šÍ 
we Í̄„Z _v‡K| RvB‡jg evwnKv¸‡jv g„Z| †d¬v‡qg wUmy¨ 
RvB‡jg wUmy¨i Pvicv‡k mw¾Z _v‡K| †d¬v‡qg wUmy¨i 
mxf wUDe¸‡jv ci¯úi mshy³ n‡q RvB‡jg wUmy¨i 
Abyiƒc bj ˆZwi K‡i| †d¬v‡q‡gi mxf wUDe¸‡jv 
RxešÍ| RvB‡jg b‡ji gva¨‡g g~j †_‡K cvwb I 
LwbR jeY cvZvq cwievwnZ nq| Ab¨w`‡K cvZvq 
ˆZwi Lv`¨ †d¬v‡qg b‡ji gva¨‡g Dw™¢`‡`‡ni wewfbœ 
A‡½ †cuŠ‡Q| 
 
im Av‡ivnY 
cvwb I cvwb‡Z ª̀exf‚Z LwbR jeY‡K GK‡Î im 
e‡j| G im g~j KZ©„K gvwU †_‡K †kvwlZ nq Ges 
wewfbœ wecvKxq Kv‡Ri Rb¨ G im cvZv I Ab¨vb¨ 
As‡k †cuŠQvq| †h cÖwµqvq im g~j †_‡K Dw™¢‡`i 
Dc‡ii w`‡K KvÛ, cvZv I Ab¨vb¨ As‡k D‡V hvq Zv‡K im Av‡ivnY e‡j| g~j †_‡K im wKfv‡e ev 
†Kv‡bv cÖwµqvq Dc‡ii w`‡K I‡V Ges †k‡l cvZv ch©šÍ †cuŠQvq †m wel‡q wewfbœ weÁvbx wewfbœ gZ cÖKvk 
K‡i‡Qb| A‡bK weÁvbx AwfmªeY, RvB‡j‡gi †KŠwkKZv, g~jR Pvc cÖf…wZ‡K im Av‡ivn‡Yi KviY e‡j 
D‡jøL Ki‡jI G¸‡jv cixÿv Øviv mwVKfv‡e cÖgvwYZ nqwb| 
im Av‡ivnY m¤ú‡K© ejv †h‡Z cv‡i †h, AwfmªeY cÖwµqvq g~j‡ivg gvwU †_‡K im †kvlY K‡i| c‡i GK 
†Kvl †_‡K cvk¦©eZ©x †Kv‡l ch©vqµ‡g Awfmªe‡Yi d‡j im g~j‡ivg †_‡K AšÍ:Z¡‡Ki †Kvl¸‡jv‡Z †cuŠ‡Q| 
AšÍtZ¡‡Ki mRxe †Kvl¸‡jv im‡K RvB‡jg evwnKvq cÖ‡ek Kwi‡q †`q, G‡K g~jR Pvc e‡j| cÖ‡¯̂`b 
cÖwµqvq cvZv †_‡K cvwb †ei n‡q hvIqvq ˆKwkK bvwji b¨vq RvB‡j‡g cvwbi NvUwZ m„wó K‡i RvB‡j‡gi 
wfZi w`‡q im‡K Dc‡i DV‡Z mvnvh¨ K‡i| 
 
†c‡c‡ivwgqv Mv‡Qi mvnv‡h¨ RvB‡jg wUmy¨i im 
cwienY cixÿY 
Dw™¢‡`i Kv‡Ûi RvB‡jg wUmy¨ †h g~j †_‡K im (cvwb I 
LwbR jeY) cvZvq cwienY K‡i Zv GKwU mvaviY 
cixÿ‡Yi gva¨‡g †`Lv‡bv m¤¢e| G‡ÿ‡Î cÖ_‡g GKwU 
m‡ZR †c‡c‡ivwgqv Dw™¢` Lye mveav‡b g~jmn gvwU †_‡K 
Zz‡j wbb| Dw™¢‡`i g~‡ji Ask wKQyÿY cvwb‡Z Wzwe‡q 
ivL‡j AvjMv gvwU g~j †_‡K c‡o hv‡e| †c‡c‡ivwgqv Dw™¢` 
¯̂”Q Ges nvjKv meyR is wewkó| 
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GLb GKwU Kv‡Pi exKvi ev Møv‡mi ỳB-Z…Zxqvsk cvwb Øviv c~Y© Kiæb| Gici Dw™¢`wU‡K D³ KvPcv‡Î 
Ggbfv‡e ’̄vcb Kiæb †hb Dw™¢`wUi g~j cvwbi g‡a¨ Wz‡e _v‡K| GLb welv³ bq Ggb †Kv‡bv is (jvj 
Kvwj) cvwb‡Z wgkvb| G Ae ’̄vq KvPcvÎmn Dw™¢`‡K GKNÈv m~h©v‡jv‡K ivL‡j †`Lv hv‡e Dw™¢‡`i KvÛ 
I cvZvi wkiv Dcwkiv¸‡jv jvjeY© aviY K‡i‡Q| G‡Z cÖgvwYZ nq †h, Dw™¢` g~j Øviv cvwb †kvlY K‡i‡Q 
Ges H cvwb Kv‡Ûi ga¨ w`‡q cvZvq †cuŠ‡Q‡Q| 
 

 mvims‡ÿc 

◗ Dw™¢‡`i cvZv I Ab¨vb¨ evqexq A½ (†hgb- KvÛ, kvLv-cÖkvLv BZ¨vw`) n‡Z ev®úvKv‡i cvwb †ei 
n‡q hvevi cÖwµqv‡K cÖ‡¯̂`b e‡j| 

◗ cÖ‡¯̂`b wZb ai‡bi, h_v-cÎiÜªxq cÖ‡¯̂`b, wKDwUKzjvi cÖ‡¯̂`b I †jw›UKzjvi cÖ‡¯̂`b| 
◗ cÖ‡¯̂`b cÖwµqvq Dw™¢`‡`n †_‡K AwZwi³ cvwb ev®úvKv‡i †ei n‡q hvq| 
◗ Dw™¢`‡`‡n ˆRe I A‰Re ivmvqwbK ª̀‡e¨i ’̄vbvšÍi‡K cwienY e‡j| 
◗ Kv‡Ûi RvB‡jg wUmy¨i gva¨‡g gvwU †_‡K g~j KZ©„K †kvwlZ cvwb I LwbR jeY  cvZvq †cuŠQvq, 

†Zgwbfv‡e cvZvq ˆZwi kK©iv †d¬v‡qg wUmy¨i gva¨‡g Dw™¢‡`i Ab¨vb¨ As‡k †cuŠQvq| 

 

cv‡VvËi g~j¨vqb-3 

mwVK DË‡ii cv‡k wUK (√) wPý w`b 
1. †Kvb ai‡bi cÖ‡¯̂`b †ewk nq? 

 K. cÎiÜ«xq L. †jw›UKzjvi M. wKDwUKzjvi N. L I M DfqB  

2. †jw›UKzjvi cÖ‡¯^`b Dw™¢‡`i †Kvb As‡k nq? 

 K. g~j L. cvZv M. KvÛ N. dzj 

3. Dw™¢‡`i im Av‡ivn‡Yi mv‡_ hy³ †KvbwU? 

 K. RvB‡jg dvBevi L. mxf wUDe M. K‡¤úwbqb †mj N. RvB‡jg †f‡mj 

4. cÎiÜ« †Lvjv I eÜ nIqv †K wbqš¿Y K‡i? 

 K. c¨vwj‡mW †Kvl L. m~h©v‡jvK M. wKDwUKj N. iÿx‡Kvl| 
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Dw™¢‡`i cvwb I LwbR jeY †kvlY 

 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 

• Dw™¢‡`i cvwb I LwbR jeY †kvlY A½ D‡jøL Ki‡Z cvi‡eb; 

• Dw™¢‡`i cvwb †kvlY cÖwµqv Av‡jvPbv Ki‡Z cvi‡eb; 

• Dw™¢‡`i LwbR jeY †kvlY cÖwµqv e¨vL¨v Ki‡Z cvi‡eb| 
 

 cvwb I LwbR jeY †kvlY A½ 

Dw™¢` gvwU †_‡K g~‡ji g~j‡iv‡gi mvnv‡h¨ cvwb I LwbR jeY †kvlY K‡i| Dw™¢‡`i gvwU †_‡K cvwb I 
LwbR jeY †kvlY cÖwµqv mwVKfv‡e eyS‡Z n‡j g~‡ji AMÖfv‡Mi MVb ˆewkó¨ m¤̂‡Ü mg¨K aviYv _vKv 
cÖ‡qvRb| KwP g~‡ji AMÖfv‡Mi wVK †cQ‡b g~j‡ivg _v‡K| G g~j‡ivgB gvwU †_‡K cvwb I LwbR jeY  
†kvlY K‡i| AYyexÿYh‡š¿ GKwU g~‡ji cvZjv cÖ ’̄‡”Q` cixÿv Ki‡j †`Lv hvq, g~‡ji GK Í̄i †Kvlwewkó 
ewntZ¡‡Ki GKwU †Kvl evB‡ii w`‡K j¤̂v n‡q g~j‡iv‡gi m„wó n‡q‡Q| g~‡ji †K‡› ª̀ AšÍtZ¡‡Ki g‡a¨ 
cwienb wUmy¨ i‡q‡Q hv cvwb I LwbR jeY KvÛ I cvZvq †cuŠ‡Q †`q| GKwU g~‡ji AMÖfvM, K‡qKwU 
g~j‡ivg Ges g~j‡ivgmn GKwU g~‡ji cÖ ’̄‡”Q` †`Lv‡bv n‡jv- 
 

 

 

wPÎ 15.4-1 : (K)  g~j Z‡š¿i Askmg~n I (L) g~‡ji cÖ ’̄‡”Q`| 

g~j‡iv‡gi †Kvl RxešÍ, G‡`i †Kvl cÖvPxi cvZjv Ges †Kvl-c ©̀v Aa©‡f`¨| Aa©‡f`¨ †Kvl c ©̀v w`‡q 
AwfmªeY cÖwµqvq cvwb Ges e¨vcb cÖwµqvq LwbR jeY g~j‡iv‡gi †fZ‡i cÖ‡ek K‡i| 
 

cvV 15.4 
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wPÎ 15.4-2 : AwfkÖeY cÖwµqvq g~j‡ivg Øviv cvwb †kvlY 

 
wPÎ 15.4-3 : g~j‡ivg I Zvi cvk¦©eZ©x †Kvlmg~‡n LwbR jeY 

†kvl‡Yi MwZaviv 

cvwb †kvlY cÖwµqv 

Dw™¢` KZ©„K AwfmªeY cÖwµqvq cwi‡ek †_‡K cvwb MÖnY 
Kiv‡K †kvlY e‡j| †kvlY GKwU ˆRweK cÖwµqv| 
wb¤œ‡kªYxi Dw™¢` †`nc„ô A_ev g~‡ji b¨vq we‡kl A½ 
Ges D”P †kªYxi Dw™¢` g~j‡ivg w`‡q AwfmªeY cÖwµqvq 
cvwb †kvlY K‡i| g~‡ji g~j‡ivg AÂjB cvwb †kvlY 
AÂj wn‡m‡e cwiwPZ| GK‡Kvlx g~j‡ivg n‡jv cvwb 
†kvl‡Yi Rb¨ we‡klfv‡e iƒcvšÍwiZ Z¡Kxq †Kvl| 
g~j‡iv‡gi cÖvPxi †mjy‡jvR w`‡q ˆZwi, ZvB G cÖvPxi 
cvwbi Rb¨ †f`¨| †KvlcÖvPx‡ii wb‡P Aew ’̄Z †KvlwSjøx 
Aa©‡f`¨ wSjøx wn‡m‡e KvR K‡i| g~j‡iv‡gi †fZ‡i 
Av‡Q Nb †Kvlim Avi evB‡i Av‡Q gvwUi KYvi duv‡K 
Aew ’̄Z cvwb| ZvB AwfmªeY cÖwµqvq gvwUi KYvi 
duv‡Ki cvwb †f`¨ †Kvl cÖvPxi Ges Aa©‡f`¨ †KvlwSjøx 
†f` K‡i †Kv‡li †fZ‡i cÖ‡ek K‡i| gvwU †_‡K cvwb 
cÖ_‡g 1 b¤̂i †Kv‡l cÖ‡ek K‡i| G‡Z 2 b¤̂i †Kv‡li 
Zzjbvq 1 b¤̂i †Kv‡li ª̀‡ei AYyi NbZ¡ K‡g hvq| d‡j 
AwfmªeY cÖwµqvq Aa©‡f`¨ c ©̀v w`‡q 1 b¤̂i †Kvl †_‡K 
cvwb 2 b¤̂i †Kv‡l cÖ‡ek K‡i| G cÖwµqvq 2 b¤̂i †Kvl n‡Z 3 b¤̂i †Kv‡l Ges 3 b¤̂i †Kvl n‡Z 4 
b¤̂i †Kv‡l cvwb cÖ‡ek K‡i| Ggwbfv‡e cybive„wË n‡Z n‡Z cvwb RvB‡jg evwnKvq wM‡q †cuŠ‡Q Ges Zvi 
†fZi w`‡q Kv‡Ûi Dc‡ii w`‡K I‡V Ges cwi‡k‡l cvZvq wM‡q †cuŠQvq| 

 
LwbR jeY †kvlY cÖwµqv 
gvwUi i‡m cÖPyi cwigv‡Y LwbR jeY _v‡K| †m 
Zzjbvq g~j‡iv‡gi †Kv‡l LwbR je‡Yi cwigvY 
A‡bK Kg| d‡j LwbR je‡Yi Nb GjvKvi gvwU 
†_‡K LwbR jeY e¨vcb cÖwµqvq g~j‡iv‡g cÖ‡ek 
K‡i| g~j‡iv‡g LwbR je‡Yi NbZ¡ cvk¦©eZ©x 1 b¤̂i 
†Kv‡li Zzjbvq AwaK nIqvq LwbR jeY e¨vcb 
cÖwµqvq 1 b¤̂i †Kv‡l cÖ‡ek K‡i| d‡j 1 b¤̂i 

†Kv‡l cvk¦©eZ©x 2 b¤̂i †Kvl A‡cÿv LwbR je‡Yi 
NbZ¡ †ewk nq; ZLb e¨vcb cÖwµqvq LwbR jeY 2 
b¤̂i †Kvl †_‡K 3 b¤̂i †Kv‡l cÖ‡ek K‡i| Ggwbfv‡e ch©vqµ‡g LwbRjeY 3 b¤̂i †Kvl †_‡K 4 b¤̂i 
†Kv‡l, 4 b¤̂i †Kvl †_‡K 5 b¤̂i †Kv‡l Ges c‡i RvB‡jg evwnKvq †cuŠQvq| LwbR jeY RvB‡jg 
evwnKvq †cuŠQvevi ci Zv Dc‡ii w`‡K DV‡Z _v‡K Ges KvÛ AwZµg K‡i cwi‡k‡l cvZvq †cuŠQvq| 
Ggwbfv‡e Dw™¢‡`i g~j †_‡K kvLv-cÖkvLv I cvZv ch©šÍ LwbR jeY †kvl‡Yi GKwU Pjgvb cÖwµqvi k„•Lj 
ˆZwi nq| 
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 mvims‡ÿc 

◗ Dw™¢` g~j‡iv‡gi mvnv‡h¨ gvwU †_‡K cvwb I LwbR jeY †kvlY K‡i| 
◗ gvwU †_‡K cvwb AwfmªeY cÖwµqvq g~j‡iv‡gi †fZ‡i cÖ‡ek K‡i Ges ch©vqµ‡g cvZvq †cuŠQvq| 
◗ LwbR jeY e¨vcb cÖwµqvq g~j‡iv‡g cÖ‡ek K‡i Ges cwi‡k‡l cvZvq †cuŠQvq| 

 

cv‡VvËi g~j¨vqb-4 

mwVK DË‡i cv‡k wUK (√) wPý w`b| 
1. Dw™¢` †Kvb Ask w`‡q gvwU †_‡K cvwb I LwbR jeY †kvlY K‡i? 

 K. cvZv L. g~j‡ivg M. KvÛ N. Kv‡Ûi kvLv-cÖkvLv 

2. cvwb †Kvb cÖwµqvq g~j‡ivg Øviv †kvwlZ nq? 

 K. e¨vcb L. Bgwewekb M. cÖ‡¯^`b N. AwfmªeY 

3. LwbR jeY †Kvb cÖwµqvq †kvwlZ nq? 

 K. e¨vcb L. Bgwewekb M. cÖ‡¯^`b N. AwfmªeY| 
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wPÎ 15.5-1 : cvZvi cÖ ’̄‡”Q` 

  

mv‡jvKms‡kølY-1 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 
• mv‡jvKms‡kølY m¤ú‡K© aviYv w`‡Z cvi‡eb; 
• mv‡jvKms‡kølY A½ D‡jøL Ki‡Z cvi‡eb; 
• mv‡jvKms‡kølY cÖwµqv eY©bv Ki‡Z cvi‡eb; 
• G cÖwµqvq wbM©Z Aw·‡R‡bi Drm wjL‡Z cvi‡eb| 

 

 mv‡jvKms‡kølY 
Rxe‡`‡ni mKj kvixie„Ë¡xq Kv‡Ri Rb¨ †h kw³i cÖ‡qvRb nq †m kw³ Av‡m cÖavbZ kK©iv RvZxq Lv`¨ 
†_‡K| Dw™¢‡`i †ÿ‡Î G kK©iv RvZxq Lv`¨ ˆZwi nq Dw™¢‡`i meyR cvZvq mv‡jvKms‡kølY cÖwµqvi 
gva¨‡g| cÖvwYRM‡Zi kK©iv Lv‡`¨i cÖv_wgK Drm n‡”Q meyR Dw™¢`| wewfbœ cÖvwY Lv`¨-k„•Lj I Lv`¨ 
Rv‡ji gva¨‡g ch©vqµ‡g cÖZ¨ÿ I c‡ivÿfv‡e meyR Dw™¢` †_‡K kK©iv RvZxq Lv`¨ †c‡q _v‡K| meyR 
Dw™¢` KZ©„K kK©iv RvZxq Lv`¨ ˆZwii cÖwµqv wb‡P Av‡jvPbv Kiv n‡jv- 
meyR Dw™¢` kK©iv RvZxq Lv`¨e Í̄z ˆZwi Kivi mgq GKwU we‡kl kvixie„Ëxq cÖwµqvq †mŠikw³‡K 
ivmvqwbK kw³iƒ‡c Lv`¨e Í̄zi g‡a¨ mwÂZ K‡i iv‡L| G kvixe„Ëxq cÖwµqv mv‡jvKms‡kølY bv‡g cwiwPZ| 
msÁv wn‡m‡e ejv †h‡Z cv‡i- †h kvixie„Ëxq cÖwµqvq meyR Dw™¢` †K¬v‡ivwd‡ji mvnv‡h¨ m~h©v‡jvKkw³ 
e¨envi K‡i cvwb I Kve©b WvB-A·vB‡Wi mgb¦‡q kK©iv (Møy‡KvR) Drcbœ K‡i Ges DcRvZ wn‡m‡e 
Aw·‡Rb Z¨vM K‡i, Zv‡K mv‡jvKms‡kølY e‡j| 
G cÖwµqvwU‡K wb‡Pi ivmvqwbK mgxKi‡Yi gva¨‡g †`Lv‡bv †h‡Z cv‡i- 
 
 6CO2     +     12H2O    C6H12O6 + 6H2O + 6O2  

Kve©bWvB A·vBW cvwb Mø‡KvR  cvwb Aw·‡Rb  
 
mv‡jvKms‡kølY A½ 
mv‡jvKms‡kølY cÖwµqvq 
kK©iv Z_v Lv`¨ Drcv`‡bi 
†ewkifvMB meyR cvZv‡Z 
N‡U| GRb¨ cvZv‡K kK©iv 
Drcv`‡bi cÖvK…wZK KviLvbv 
ejv nq| Z‡e cvZv QvovI 
Dw™¢‡`i meyR KwP KvÛ, 
dz‡ji e„wZ, cY©KvÛ cÖf…wZ 
As‡kI mv‡jvKms‡kølY n‡q 
_v‡K| G cÖwµqvwU  †evSvi 
Rb¨ cvZvi Af¨šÍixY MVb 

cvV 15.5 

Av‡jvKkw³ 

†K¬v‡ivwdj 
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wPÎ 15.5-2 : mv‡jvKms‡køl‡Yi AÜKvi ch©vq I Av‡jvK ch©vq 

m¤ú‡K© mg¨K aviYv _vKv cÖ‡qvRb; †Kbbv w`‡bi †ejvq m~h©v‡jv‡Ki Dcw ’̄wZ‡Z meyR Dw™¢‡`i cvZvq 
†g‡mvwdj wUmy¨‡Z mv‡jvKms‡kølY N‡U| GLv‡b mv‡jvKms‡køl‡Yi m‡½ cÖZ¨ÿfv‡e RwoZ †Kvl¸‡jv 
m¤̂‡Ü ms‡ÿ‡c Av‡jvPbv Kiv n‡jv- 

GKwU cvZvi cÖ ’̄‡”Q` AYyexÿY h‡š¿ cÖZ¨ÿ Ki‡j †`Lv hvq, GUv A‡bK¸‡jv †Kvl Í̄‡ii mgb¦‡q MwVZ| 
G‡Kev‡i Dc‡ii †Kvl Í̄‡ii bvg n‡”Q DaŸ© ewntZ¡K| G †Kvl Í̄i †_‡K †gvgRvZxq c`v_© Drcbœ n‡q 
ewntZ¡‡Ki Dc‡i GKwU Avei‡Yi m„wó K‡i hv †Kvl †_‡K cvwb †ei nIqv †iva K‡i| gv‡Si ¯Í‡ii 
†Kvl¸‡jv‡K GK‡Î †g‡mvwdj Í̄i e‡j| †g‡mvwdj Í̄‡ii †Kvl¸‡jv mij c¨v‡ibKvBgv cÖK…wZi| 
†g‡mvwdj Í̄i‡K ỳ’fv‡M fvM Kiv nq| h_v-c¨vwj‡mW c¨v‡ibKvBgv I  ¯úwÄ c¨v‡ibKvBgv| 

c¨vwj‡mW c¨v‡ibKvBgv †Kvl¸‡jv‡Z AwaKnv‡i †K¬v‡ivcøv÷ _v‡K Ges G Í̄‡iB mv‡jvKms‡køl‡Yi nvi 
†ewk| ¯úwÄ c¨v‡ibKvBgv †Kvl¸‡jv AZ¨šÍ wXjvfv‡e mvRv‡bv _v‡K, ZvB G‡`i g‡a¨ A‡bK duvKv RvqMv 
_v‡K| G duvKv RvqMv¸‡jv w`‡q evqy PjvPj Kivi d‡j Zv †_‡K cvZvi †Kvl¸‡jv Kve©b-WvB-A·vBW 
MÖnY Ki‡Z cv‡i Ges mv‡jvKms‡køl‡Y Drcbœ Aw·‡Rb †ei K‡i w`‡Z cv‡i| 

cvZvi wb‡Pi w`‡Ki evB‡ii Í̄iwU n‡”Q wb¤œewntZ¡K| G Í̄‡iB mvaviYZ cÎiÜ« _v‡K| cÎi‡Ü«i ga¨ 
w`‡qB evqy cvZvi †fZ‡ii †Kvl¸‡jvi Kv‡Q †cuŠQvq| w`‡bi †ejvq cÎiÜ« †Lvjv _v‡K, d‡j G c‡_ evqy 
cvZvi wfZ‡i cÖ‡ek Ki‡Z cv‡i Ges mv‡jvKms‡kølY N‡U| iv‡Z cÎiÜ« eÜ _v‡K, d‡j 
mv‡jvKms‡kølYI eÜ _v‡K| cÎi‡Ü«i ỳy’cv‡k ỳwU iÿx‡Kvl _v‡K, hviv cÎiÜ« †Lvjv I eÜ nIqv‡K 
wbqš¿Y K‡i| 
 
mv‡jvKms‡kølY cÖwµqv 
mv‡jvKms‡kølY GKwU RwUj cÖwµqv| 
G cÖwµqvq A‡bK¸‡jv avivevwnK 
ivmvqwbK wewµqvi †k‡l kK©iv Drcbœ 
nq| Gme ivmvqwbK wewµqv‡K ỳwU 
cÖavb fv‡M fvM Kiv hvq, h_v- 
Av‡jvK ch©vq I AÜKvi ch©vq| 

Av‡jvK ch©vq : Av‡jvK ch©v‡q 
†K¬v‡ivwdj m~h©v‡jvK †_‡K 
Av‡jvKkw³‡K MÖnY K‡i Gi mvnv‡h¨ 
cvwbi AYy‡K †f‡½ nvB‡Wªv‡Rb I 
Aw·‡Rb ˆZwi K‡i| Aw·‡Rb 
cÎi‡Ü«i wfZi w`‡q †ei n‡q evqy‡Z wg‡k hvq| nvB‡Wªv‡Rb mv‡jvKms‡køl‡Yi cieZ©x Ab¨vb¨ wewµqvq 
AskMÖnY K‡i| G ch©v‡q Av‡jvK AZ¨vek¨Kxq| 
 
AÜKvi ch©vq : AÜKvi ch©v‡q Av‡jvi cÖ‡qvRb nq bv| G ch©v‡q Av‡jvK ch©v‡q Drcbœ nvB‡Wªv‡Rb 
A‡bK¸‡jv avivevwnK RwUj wewµqvi gva¨‡g Kve©b WvB-A·vB‡Wi mv‡_ wewµqv K‡i mij kK©iv Drcbœ 
K‡i| Drcbœ kK©iv c‡i Dw™¢‡`i cÖ‡qvRb Abyhvqx wewfbœ cÖKvi RwUj kK©ivq iƒcvšÍwiZ nq| Dw™¢` †`‡n 
mÂ‡qi Rb¨ mv‡jvKms‡køl‡Y Drcbœ kK©iv A ª̀eYxq †k¦Zmv‡i cwiewZ©Z nq| 
 

m~h© 
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mv‡jvKms‡køl‡Y wbM©Z Aw·‡R‡bi Drm  
mv‡jvKms‡kølY cÖwµqvq DcRvZ wn‡m‡e Drcbœ Aw·‡Rb, ivmvqwbK wewµqvq AskMÖnYKvix cvwb †_‡K 
Av‡m, Kve©b WvB-A·vBW †_‡K bq| Aw·‡R‡bi †iwWI AvB‡mv‡Uvc (18O2) e¨envi K‡i Gi cÖgvY 
cvIqv hvq| 

 

 mvims‡ÿc 

◗ †h kvixie„Ë¡xq cÖwµqvq meyR Dw™¢` †K¬v‡ivwd‡ji mvnv‡h¨ m~h©v‡jvKkw³ e¨envi K‡i cvwb I 
Kve©b WvB-A·vB‡Wi mg¤^‡q kK©iv Drcbœ K‡i Ges DcRvZ wn‡m‡e Aw·‡Rb Z¨vM K‡i, Zv‡K 
mv‡jvKms‡kølY e‡j| 

◗ mv‡jvKms‡kølY cvZvi c¨vwj‡mW c¨v‡ibKvBgv †Kvl¸‡jv‡Z msNwUZ nq| 
◗ mv‡jvKms‡køl‡Yi ivmvqwbK cÖwµqvmg~n‡K ỳy’fv‡e fvM Kiv nq, h_v- Av‡jvK ch©vq I AÜKvi 

ch©vq| 
◗ mv‡jvKms‡kølY cÖwµqvq Drcbœ Aw·‡R‡bi Drm cvwb| 

 

 

cv‡VvËi g~j¨vqb - 5 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1. mv‡jvKms‡køl‡Yi ivmvqwbK wewµqv¸‡jv KqwU ch©v‡q wef³? 

 K. ỳBwU L. wZbwU M. PviwU N. cuvPwU 

2. wb‡Pi †Kvb †Kvl¸‡jv‡Z †ewk †K¬v‡ivcøv÷ _v‡K? 

 K. DaŸ©ewntZ¡K L. wb¤œewntZ¡K M. c¨vwj‡mW c¨v‡ibKvBgv N. ¯úwÄ c¨v‡ibKvBgv 

3. mv‡jvKms‡kølY cÖwµqvq KZ AYy cvwb e¨eüZ nq? 

 K. `k AYy L. GMvi AYy M. Qq AYy N. evi AYy 

4. mv‡jvKms‡køl‡Y Drcbœ Aw·‡R‡bi Drm wK? 

 K. Kve©b WvB-A·vBW L. cvwb M. evqy N. gvwU| 
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 wPÎ 15.6-1 : mv‡jvK ms‡køl‡Y Aw·‡Rb 
wbM©g‡bi cixÿv 

 

mv‡jvKms‡kølY-2 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 

• mv‡jvKms‡kølY cÖwµqvq †h kK©iv Drcbœ nq Zv cixÿv Øviv cÖgvY Ki‡Z cvi‡eb| 

• G cÖwµqvq Aw·‡Rb wbM©gb cixÿv e¨vL¨v Ki‡Z cvi‡eb| 

• mv‡jvKms‡køl‡Yi ¸iæZ¡ Av‡jvPbv Ki‡Z cvi‡eb| 
 

 mv‡jvKms‡køl‡Yi cixÿY 
cixÿv Øviv mv‡jvKms‡køl‡Y kK©iv DrcbœZvi cÖgvY  

cixÿvi DcKiY 
mvivw`b cÖLi m~h©v‡jv‡K wQj Ggb Mv‡Qi K‡qKwU meyR cvZv (cvZjv cvZv h_v wk‡gi cvZv e¨envi Kiv 
†h‡Z cv‡i), cvwb, w¯úwiU j¨v¤ú, Av‡qvwWb `ªeY, Gj‡Kvnj, exKvi BZ¨vw`| 

Kvh©c×wZ 
cÖ_‡g GKwU cvZv Mig cvwb‡Z wm× Kiæb, c‡i cvZvwU‡Z Clr Dò Gj‡Kvn‡j Wzwe‡q ivLyb| Gj‡Kvn‡j 
ivLvi ci cvZvwU †K¬v‡ivwdj nvwi‡q eY©nxb n‡q co‡e| Gevi eY©nxb cvZvwU‡K 2% Av‡qvwWb ª̀e‡Y ỳB-
GK wgwb‡Ui Rb¨ Wzwe‡q ivL‡Z n‡e| 

ch©‡eÿY 
Av‡qvwW‡bi mv‡_ wewµqvi d‡j cvZvwU bxjeY© aviY K‡i‡Q| 

wm×všÍ 
Av‡qvwWb ª̀e‡Y Wzevevi ci †h‡nZz cvZvwU bxjeY© aviY K‡i‡Q †m‡nZz ejv hvq cvZv‡Z kK©iv ev ÷vP© 
wQj, †Kbbv Av‡qvwWb ª̀e‡Y kK©iv bxjeY© aviY K‡i| 

[Aek¨ m~‡h©v`‡qi c~‡e© G cixÿv Ki‡j †`Lv hv‡e †h, cvZvwU 
bxjeY© aviY K‡iwb, KviY m~h©v‡jv‡Ki Afv‡e ivwÎ‡Z 
mv‡jvKms‡kølY nqwb Ges Av‡Mi w`‡bi mv‡jvKms‡køl‡Yi 
d‡j m„ó kK©iv mg Í̄ivwÎ‡Z e¨eüZ n‡q‡Q|] 
 
mv‡jvKms‡køl‡Y Aw·‡Rb wbM©Z nq cixÿv Øviv Zvi cÖgvY 

cixÿvi DcKiY 
GKwU Kv‡Pi exKvi, KZK¸wj Hydrilla Dw™¢`, GKwU dv‡bj, 
GKwU †U÷ wUDe, GKwU wkLvnxb RjšÍ KvwV, cvwb, ÿvihy³ 
cvB‡ivM¨v‡jU ª̀eY 
Kvh©c×wZ 

cvV 15.6 



GmGmwm †cÖvMÖvg   

 

Dw™¢` kixiZË¡-1  c„ôv  214 

  

cÖ_‡g KZK¸wj Hydrilla Dw™¢`‡K Kv‡Pi exKv‡i †i‡L GKwU dv‡bj w`‡q †X‡K w`b| Hydrilla Dw™¢`¸wj 
Ggbfv‡e ’̄vcb Kiæb hv‡Z G‡`i Kv‡Ûi KvUv Ask dv‡b‡ji b‡ji w`‡K Z_v Dc‡ii w`‡K _v‡K| GLb 
exKviwU‡K Ggbfv‡e c~Y© Kiæb †hb dv‡b‡ji miæ bj cvwb‡Z Wz‡e _v‡K| GKwU †U÷ wUDe cvwb Øviv c~Y© 
K‡i dv‡b‡ji miæ b‡ji Dci Dcyo K‡i ivLyb| G Ae ’̄vq exKviwU‡K m~h©v‡jv‡K †i‡L w`b| 

ch©‡eÿY 
wKQyÿY ci Hydrilla Dw™¢` n‡Z ey`ey` AvKv‡i M¨vm †ei n‡q dv‡b‡ji ga¨ w`‡q †U÷ wUD‡e Rgv n‡Z 
_vK‡e| wKQy M¨vm Rgv n‡j †U÷ wUDe‡K Lvovfv‡e DwV‡q Avbyb Ges cvwb AcmvwiZ nevi ci †U÷ 
wUD‡ei gy‡L GKwU wkLvnxb R¡jšÍ KvwV cÖ‡ek Kivb, †`Lv hv‡e KvwVwU `c K‡i R¡‡j D‡V‡Q| A_ev cvwb 
_vKv Ae ’̄vq †U÷ wUD‡ei g‡a¨ wKQy ÿvihy³ cvB‡ivc¨v‡jU ª̀eY wgkv‡j †`Lv hv‡e, mg Í̄wUDewU Avevi 
cvwb‡Z f‡i †M‡Q| 

wm×všÍ 
†h‡nZz M¨vmwU wkLvnxb KvwVwU‡K R¡j‡Z mvnvh¨ K‡i‡Q †m‡nZz M¨vmwU Aw·‡Rb, †Kbbv Aw·‡Rb wb‡R 
R¡‡j bv wKš‘Ab¨‡K R¡j‡Z mvnvh¨ K‡i| A_ev †h‡nZz ÿvixq cvB‡ivM¨v‡jU ª̀eY M¨vmwU‡K †kvlY K‡i‡Q 
†m‡nZz M¨vmwU Aw·‡Rb, KviY Aw·‡Rb ÿvixq cvB‡ivM¨v‡jU ª̀e‡Y †kvwlZ nq| 

mv‡jvKms‡køl‡Yi ¸iæZ¡ 
RxeRM‡Z mv‡jvKms‡kølY cÖwµqvi ¸iæZ¡ Acwimxg| G‡K GKwU cÖvK…wZK ˆRe ivmvqwbK wkí ejv †h‡Z 
cv‡i| wb‡P mv‡jvKms‡kølY cÖwµqvi ¸iæZ¡ m¤̂‡Ü Av‡jvPbv Kiv n‡jv- 

Dw™¢‡`i Lv`¨ cÖ Í̄zZ : G cÖwµqvq meyR Dw™¢` Zv‡`i Rb¨ cÖ‡qvRbxq Lv`¨ ˆZwi K‡i| Kv‡RB 
mv‡jvKms‡køl‡Yi gva¨‡g meyR Dw™¢` Zv‡`i †gŠwjK Pvwn`v c~iY K‡i| 

cÖvwYK‚‡ji Lv`¨ †hvMvb : cÖvwYK‚j Zv‡`i Lv‡`¨i Rb¨ cÖZ¨ÿ ev c‡ivÿfv‡e meyR Dw™¢‡`i Dci 
wbf©ikxj| 

kw³i Drm : RxeRM‡Zi kw³i GKgvÎ Drm n‡jv mv‡jvKms‡kølY cÖwµqv| Avgiv KvRKg©, Pjv‡div, 
BZ¨vw`‡Z †h kw³ cÖ`k©b Kwi Zv Av‡m Lv`¨ †_‡K, Avi Avgiv G Lv`¨ MÖnY Kwi Dw™¢` †_‡K, hv meyR 
Dw™¢` mv‡jvKms‡kølY cÖwµqvq ˆZwi K‡i| cÖK…Zc‡ÿ G kw³i Drm m~h©| meyR Dw™¢` mv‡jvKms‡kølY 
cÖwµqvq m~‡h©i Av‡jvKkw³‡K Lv‡`¨i g‡a¨ ivmvqwbK kw³iƒ‡c cwiewZ©Z K‡i| 

ˆRe ivmvqwbK cÖwµqv cwiPvjb : Dw™¢` I cÖvwYi Rxeb  cÖwµqvq eû wecvKxq cÖwµqv msNwUZ nq| G 
mKj wewµqv bv NU‡j †Kv‡bv Rxe wUu‡K _vK‡Z cviZ bv| G mg Í̄ wecvKxq cÖwµqv cwiPvjbvi mKj kw³ 
Av‡m mv‡jvKms‡kølY cÖwµqvq m„ó Kv‡e©vnvB‡WªU n‡Z|  

cwi‡e‡ki fvimvg¨ iÿv : Dw™¢`K‚j mv‡jvKms‡kølY cÖwµqvq evqy gÛj n‡Z Kve©b WvB-A·vBW †kvlY 
K‡i I Aw·‡Rb Z¨vM K‡i| Ab¨w`‡K cÖvwYK‚j Zv‡`i Rxeb avi‡bi Rb¨ evqygÛj n‡Z Aw·‡Rb MÖnY I 
Kve©b WvB-A·vBW Z¨vM K‡i| Ggwbfv‡e Dw™¢` I cÖvwYi cvi¯úwiK mn‡hvwMZvq cwi‡e‡ki fvimvg¨ 
eRvq _v‡K| 
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 mvims‡ÿc 
◗  A¨vj‡Kvnj I Av‡qvwWb mn‡hv‡M cÖgvY Kiv m¤¢e †h, mv‡jvKms‡køl‡Y kK©iv Drcbœ nq| 
◗  mv‡jvKms‡kølY cÖwµqvq DcRvZ wn‡m‡e Aw·‡Rb Drcbœ nq| 

 

cv‡VvËi g~j¨vqb 6 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1. †KvbwU mv‡jvKms‡kølY cÖwµqvq Drcbœ nq? 

 K. kK©iv L. † œ̄n M. Avwgl N. wfUvwgb 

2. mv‡jvKms‡kølY cÖwµqvq Aw·‡Rb wbM©gb cixÿvq †Kvb Dw™¢` e¨envi Kiv nq? 

 K. Azolla L. Hydrilla M. Chlorella N. Spirogyra 

3. mKj kw³i Drm wK? 

 K. Dw™¢` L. cÖvwY M. m~h© N. cvwb| 
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k¦mb - 1 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 

• k¦mb m¤ú‡K© aviYv w`‡Z cvi‡eb; 

• k¦mb A½ D‡jøL Ki‡Z cvi‡eb; 

• k¦mwbK e Í̄z m¤̂‡Ü aviYv w`‡Z cvi‡eb; 

• k¦mb cÖwµqv eY©bv Ki‡Z cvi‡eb| 
 

 k¦mb (Respiration) 
mKj mRxe †Kv‡lB cÖwZwbqZ Ae¨vnZfv‡e wewfbœ ivmvqwbK wµqv wewµqv msNwUZ nq| Gme wµqv-
wewµqvi Rb¨ kw³i cÖ‡qvRb nq| Avi G kw³i Drm nj †Kv‡li Kv‡e©vnvB‡WªU, †cÖvwUb, wjwcW BZ¨vw` 
ivmvqwbK c`v_©| G‡`i g‡a¨ Kv‡e©vnvB‡WªUB n‡”Q kw³i cÖavb Drm| mRxe †Kv‡l ˆRe Lv`¨ 
(Kv‡e©vnvB‡WªU, †cÖvwUb, wjwcW BZ¨vw`) GbRvB‡gi Dcw¯’wZ‡Z Aw·‡R‡bi mvnv‡h¨ Rvi‡Yi gva¨‡g †f‡½ 
kw³ wbM©Z nq Ges DcRvZ wn‡m‡e Kve©b WvB-A·vBW I cvwb ˆZwi nq| †h ˆRe ivmvqwbK cÖwµqvq 
Dw™¢` RwUj Lv`¨ ª̀e¨‡K †f‡½ mij Dcv`v‡b cwiYZ K‡i Ges DcRvZ wn‡m‡e Kve©b WvB-A·vBW I cvwb 
wbM©Z K‡i Zv‡K k¦mb e‡j| k¦mb cÖwµqvq †h kw³ Drcbœ nq Zv Rx‡ei kw³ e¨qKvix ˆRewbK Kv‡R 
e¨eüZ nq| 
 
k¦mb A½ 
Dw™¢‡`i cÖwZwU RxešÍ †Kv‡lB w`b ivwÎ 24 NÈv k¦mb Kvh© Pj‡Z _v‡K| †Kv‡li gvB‡UvKwÛªqv I 
mvB‡UvcøvR‡g k¦mb wµqv msNwUZ nq| Z‡e †Kv‡li †Kvlxq gvB‡UvKwÛªqvB k¦mb wµqvi cÖavb A½| 
 
k¦mwbK e Í̄z 
k¦mb cÖwµqvq †h me RwUj †hŠwMK e Í̄zmg~n RvwiZ n‡q mij e Í̄z‡Z cwiYZ nq †m me e Í̄z‡K k¦mwbK e¯Íz 
e‡j| Kv‡e©vnvB‡WªU (kK©iv), †cÖvwUb (Avwgl), Pwe© Ges ˆRweK GwmWmg~n k¦mwbK e Í̄z wn‡m‡e e¨eüZ 
nq| m~h©v‡jv‡Ki Av‡jvKkw³B G me e Í̄z‡Z ivmvqwbK w ’̄ikw³ wn‡m‡e Rgv _v‡K Ges k¦m‡bi d‡j 
w ’̄ikw³ MwZkw³ wn‡m‡e wbM©Z nq| 
  
k¦m‡bi cÖKvi‡f` 

k¦mb cÖwµqvi Rb¨ Aw·‡R‡bi cÖ‡qvRbxqZvi Dci wbf©i K‡i k¦mb cÖwµqv‡K ỳy’fv‡M fvM Kiv nq| h_v- 
mevZ k¦mb I AevZ k¦mb| 

†h k¦mb cÖwµqvq gy³ Aw·‡R‡bi cÖ‡qvRb nq Ges k¦mwbK e Í̄z m¤ú~Y©fv‡e RvwiZ n‡q Kve©b WvB-
A·vBW, cvwb I wecyj cwigv‡Y kw³ Drcbœ K‡i Zv‡K mevZ k¦mb e‡j| 

†h k¦mb cÖwµqvq Aw·‡R‡bi cÖ‡qvRb nq bv Z_v Aw·‡R‡bi Abycw ’̄wZ‡Z msNwUZ k¦mb‡K AevZ k¦mb 
e‡j| 

cvV 15.7 
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mevZ k¦mb (Aerobic respiration) 
k¦mb ej‡Z mvaviYZ mevZ k¦mb‡KB eySvq| D”P †kªYxi mKj Dw™¢‡` G ai‡Yi k¦mb cÖwµqv msNwUZ 
n‡q _v‡K| mevZ k¦m‡bi †ÿ‡Î cÖ‡qvRbxq Aw·‡Rb evqy †_‡K  Av‡m Ges e¨vcb cÖwµqvq †Kv‡l cÖ‡ek 
K‡i, c‡i †Kv‡li cvwb‡Z ª̀exf‚Z nq| ª̀exf‚Z G Aw·‡Rb k¦mwbK e Í̄z‡K m¤ú~Y© RvwiZ K‡i Ges cÖPyi 
cwigv‡Y kw³ Drcbœ K‡i| Møy‡KvR (Kve©nvB‡WªU) k¦mwbK e Í̄z n‡j m¤ú~Y© cÖwµqvwU GKwU mgxKi‡Yi 
gva¨‡g wb¤œiƒ‡c cÖKvk Kiv hvq- 
 
C6H12O6    +     6O2   6CO2       +   6H2O + kw³ (ATP) 

Møy‡KvR Aw·‡Rb Kve©b-WvB A·vBW cvwb  
Møy‡KvR GKwU D”Pkw³ m¤úbœ †hŠM| mevZ k¦mb cÖwµqvq Møy‡KvR m¤ú~Y©iƒ‡c RvwiZ n‡q 686 wK‡jv 
K¨vjwi kw³ Drcbœ K‡i| 

k¦m‡bi RwUj ˆRe ivmvqwbK cÖwµqv A‡bK¸‡jv avivevwnK av‡ci gva¨‡g N‡U _v‡K Ges cÖ‡Z¨KwU av‡ci 
wewµqv c„_K c„_K GbRvBg Øviv cwiPvwjZ nq| mevZ k¦mb cÖwµqvwU cÖavbZ PviwU av‡c N‡U _v‡K| 
h_v- MøvB‡KvjvBwmm, GwmUvBj †Kv-G m„wó, †µem& Pµ I B‡jKUªb cÖevn Zš¿| 

G avc¸‡jvi g‡a¨ MøvB‡KvjvBwmm (Glycolysis) Ges †µem& Pµ (Krebs cycle) avc ỳwU `xN© ’̄vqx| 

K. cÖ_‡g MøvB‡KvjvBwm‡m GK AYy Møy‡KvR (Kv‡e©vnvB‡WªU; 6wU Kve©b cigvYywewkó kK©iv) †f‡½ 2 AYy 
cvBiæwfK GwmW (3wU Kve©b cigvYy wewkó †hŠM) ˆZwi nq| ZvQvov Gi mv‡_ ỳwU ATP I ỳwU NADH 
+ H+ Rgv nq| 

L. G‡ÿ‡Î GK AYy cvBiæwfK GwmW wewfbœ wewµqv †k‡l †f‡½ GK AYy GwmUvBj †Kv-G, GK AYy Kve©b 
WvB-A·vBW Ges GK AYy NADH + H+ Drcbœ nq| Kv‡RB ỳB AYy cvBiæwfK GwmW †_‡K ỳB AYy 
GwmUvBj †Kv-G, ỳB AYy Kve©b WvB-A·vBW Ges ỳB AYy NADH + H+ Drcbœ nq| 

M. †µem P‡µi gva¨‡g GK AYy GwmUvBj †Kv-G †_‡K ỳB AYy Kve©b WvB-A·vBW, wZb AYy NADH + 
H+, GK AYy FADH2 Ges GK AYy GTP ˆZwi nq| d‡j ỳB AYy GwmUvBj †Kv-G †_‡K Pvi AYy 
Kve©b WvB-A·vBW, Qq AYy NADH + H+, ỳB AYy FADH2 Ges ỳB AYy GTP Drcbœ nq| 

N. B‡jKUªb cÖevnZ‡š¿ wewfbœ wewµqvi gva¨‡g cÖwZ AYy NADH + H+ †_‡K 3wU ATP, cÖwZ AYy FADH2 
†_‡K 2wU ATP Ges cÖwZ AYy GTP †_‡K 1wU ATP ˆZwi nq| mevZ k¦m‡b †h cvwbi m„wó nq Zv G 
ch©v‡q n‡q _v‡K| 

mevZ k¦mb cÖwµqvq Møy‡Kv‡Ri G RviY cÖwµqv‡K wb¤œwjwLZ Q‡Ki mvnv‡h¨ †`Lv‡bv †h‡Z cv‡i- 

 

GbRvBg 



GmGmwm †cÖvMÖvg   

 

Dw™¢` kixiZË¡-1  c„ôv  218 

  

 

wPÎ 15.7-1 : mevZ k¦m‡b Møy‡Kv‡Ri RviY 

mevZ k¦m‡bi MøvB‡KvjvBwmm avcwU †Kv‡li mvB‡UvcøvR‡g N‡U Ges †µem& PµwU gvB‡UªvKwÛªqv‡Z N‡U| 
mevZ k¦m‡b †gvU †h 38wU ATP (A¨vwW‡bv mvBb UªvB dm‡dU) Drcbœ nq, hv †Kv‡li cÖ‡qvRbxq kw³i 
Drm wn‡m‡e KvR K‡i| 

 

AevZ k¦mb (Anaerobic respiration) 
†h k¦m‡b Aw·‡R‡bi cÖ‡qvRb nq bv, Z_v Aw·‡R‡bi Abycw ’̄wZ‡Z †h k¦mb cÖwµqv P‡j _v‡K Zv‡K 
AevZ k¦mb e‡j| G cÖwµqvq Lv`¨ ª̀e¨ m¤ú~Y©iƒ‡c bv †f‡½ AvswkKfv‡e fv‡½ Ges KZK¸‡jv ga¨eZ©x 
†hŠM †hgb- B_vBj Gj‡Kvnj Drcbœ K‡i| Lv`¨ Am¤ú~Y© fv‡e RvwiZ nevi Kvi‡Y AevZ k¦m‡b mevZ 
k¦mb A‡cÿv Kg kw³ wbM©Z nq| 

D”P †kªYxi Dw™¢‡` AevZ k¦mb N‡U bv| AevZ k¦mb N‡U wb¤œ‡kªYxi wKQy Dw™¢‡`, †hgb- e¨vK‡Uwiqv, QÎvK 
BZ¨vw`| Z‡e D”P †kªYxi wKQy Dw™¢‡`i g~‡ji Pviw`‡K gvwU eb¨vq cøvweZ n‡j ÿY ’̄vqx Ae ’̄vq AevZ k¦mb 
cÖwµqv Pj‡Z cv‡i| 

Có n‡”Q GKai‡Yi GK‡Kvlx QÎvK RvZxq Dw™¢`, Giv AevZ k¦m‡b mÿg| Có kK©iv RvZxq Lv`¨‡K 
GbRvB‡gi mvnv‡h¨ †f‡½ AevZ k¦mb cÖwµqvq Kve©b WvB-A·BW ˆZwi K‡i Ges ga¨eZ©x †hŠM wn‡m‡e 
B_vbj Z_v B_vBj Gj‡Kvnj ˆZwi K‡i| 

AevZ k¦mb ỳwU av‡c m¤úbœ n‡q _v‡K| h_v- MøvB‡KvjvBwmm I cvBiæwfK Gwm‡Wi Am¤ú~Y© RviY| 
●  AevZ k¦‡bi MøvB‡KvjvBwmm ch©vqwU mevZ k¦m‡bi MøvB‡KvjvBwm‡mi Abyiƒc| KviY Dfq cÖKvi 

k¦m‡bi cÖ_g avc n‡”Q MøvB‡KvjvBwmm| 
●  G ch©v‡q MøvB‡KvjBwmm ch©v‡q m„ó cvBiæwfK GwmW Am¤ú~Y©fv‡e RvwiZ nq| G‡ÿ‡Î cvBiæwfK 

GwmW Am¤ú~Y©fv‡e RvwiZ n‡q B_vBj Gj‡Kvnj I Kve©b WvB-A·vBW A_ev ïaygvÎ j¨vKwUK GwmW 
Drcbœ  nq| 

AevZ k¦mb cÖwµqvq msNwUZ wewµqvwU‡K wb¤œwjwLZfv‡e Dc ’̄vcb Kiv †h‡Z cv‡i| 

 

C6H12O6     2 C2H5OH  + 2CO2  +  kw³ (ATP) 

Møy‡KvR B_vbj Kve©b-WvB A·vBW 

 

 mvims‡ÿc 

◗ †h ˆRe ivmvqwbK cÖwµqvq Dw™¢` RwUj Lv`¨ ª̀e¨‡K †f‡½ mij Dcv`v‡b cwiYZ K‡i Ges 
DcRvZ wn‡m‡e Kve©b WvB A·vBW I cvwb wbM©Z K‡i Zv‡K k¦mb e‡j| 

◗ k¦mb ỳfv‡e N‡U _v‡K; mevZ k¦mb I AevZ k¦mb| 
◗ k¦mb †Kv‡li gvB‡UvKwÛªqv I mvB‡UvcøvR‡g N‡U _v‡K| 
◗ D”P †kªYxi Dw™¢‡` mevZ k¦mb N‡U, Ab¨w`‡K wKQy wb¤œ‡kªYxi Dw™¢‡` AevZ k¦mb N‡U| 
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cv‡VvËi g~j¨vqb - 7 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1. †Kv‡li †Kv_vq k¦mb cÖwµqv N‡U _v‡K? 

 K. gvB‡UvKwÛªqv L. mvB‡UvcøvRg  

 M. †K¬v‡ivcøv÷ N. Dc‡ii K I L 

2. MøvB‡KvjvBwmm †Kv‡li †Kvb As‡k m¤úbœ nq? 

 K. gvB‡UvKwÛªqv L. mvB‡UvcøvRg  

 M. G‡ÛvcøvRwgK †iwUKjvg N. wbDwK¬qvm 

3. †µem& Pµ †Kv_vq m¤úbœ nq? 

 K. †K¬v‡ivcøv÷ L. wbDwK¬qvm  

 M. gvB‡UvKwÛªqv N. mvB‡UvcøvRg 

4. MøvB‡KvjvBwmm cÖwµqvq wK Drcbœ nq? 

 K. cvBiæwfK GwmW L. GwmUvBj †Kv-G 

 M. GTP  N. FADH2 

5. cvBiæwfK GwmW KZ Kve©bwewkó †hŠM? 

 K. 2wU L. 4wU  

 M. 3wU N. 5wU| 
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k¦mb - 2 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 

• mevZ k¦mb I AevZ k¦m‡bi g‡a¨ Zzjbv Ki‡Z cvi‡eb; 

• mevZ k¦mb cÖwµqv cixÿ‡Yi gva¨‡g cÖgvY Ki‡Z cvi‡eb; 

• AevZ k¦m‡b Kve©b WvB-A·vBW wbM©gY cixÿ‡Yi gva¨‡g cÖgvY Ki‡Z cvi‡eb; 

• k¦m‡bi ¸iæZ¡ Av‡jvPbv Ki‡Z cvi‡eb| 
 

 mevZ k¦mb I AevZ k¦m‡bi Zzjbv 
mevZ k¦mb  AevZ k¦mb 

1.  G cÖwµqvq Aw·‡R‡bi cÖ‡qvRb nq| 1.  G cÖwµqvq Aw·‡R‡bi cÖ‡qvRb nq bv| 

2.  cvBiæwfK GwmW m¤ú~Y©fv‡e RvwiZ n‡q CO2 I H2O Drcbœ 

K‡i| 

2.  cvBiæwfK GwmW Am¤ú~Y©fv‡e RvwiZ nq| 

3.  †ewk Kvh©Kix Ges †ewk kw³, 277.4 wK‡jv K¨vjwi| 3.  Kg Kvh©Kix Ges Kg kw³; 14.6 wK‡jv K¨vjwi| 

4.  D”P †kªYxi Rx‡e mevZ k¦mb N‡U| 4.  wb¤œ †kªYxi Rx‡e AevZ k¦mb N‡U| 

5.  G‡Z cvwb Drcbœ nq| 5.  G‡Z cvwb Drcbœ nq bv| 

6.  G‡ÿ‡Î Gj‡Kvnj ev j¨vKwUK GwmW Drcbœ nq bv| 6.  G‡ÿ‡Î Gj‡Kvnj ev j¨vKwUK GwmW Drcbœ nq| 

7.  mvB‡UvcøvRg I gvB‡UvKwÛªqv‡Z N‡U| 7.  †KejgvÎ mvB‡UvcøvR‡g N‡U| 

 

mevZ k¦m‡bi cixÿY 
cÖ‡qvRbxq DcKiY : ỳwU _v‡g©vd¬v·, ỳwU _v‡g©vwgUvi, wKQy A¼zwiZ †Qvjv, wKQy wm× Kiv †Qvjv, Zzjv 
BZ¨vw`| 

Kv‡Ri aviv 
GKwU d¬v‡· wKQy A¼zwiZ †Qvjv wbb| Aci d¬v‡· wKQy wm× Kiv †Qvjv wbb| Gici Dfq d¬v‡· GKwU K‡i 
_v‡g©vwgUvi Zzjvi wQwc Øviv AvU‡K w`b| _v‡g©vd¬v‡·i g‡a¨ _v‡g©vwgUvi Ggbfv‡e XzKv‡eb †hb evwni 
†_‡K cvi‡`i DVv-bvgv ch©‡eÿY Kiv hvq| GgZve ’̄vq _v‡g©vd¬v· ỳwU‡K GKwU wbivc` ’̄v‡b 4-5 w`b 
†i‡L w`b| cÖwZw`b _v‡g©vwgUv‡ii cvi‡`i DVv-bvgv jÿ Kiæb| 

 

ch©‡eÿY 

†`Lv hv‡e †h d¬v‡· wm× Kiv exR i‡q‡Q †m d¬v‡·i _v‡g©vwgUv‡ii cvV ïaygvÎ H wbw ©̀ó w`‡bi ZvcgvÎv 
wb‡ ©̀k K‡i| Ab¨w`‡K †h d¬v‡· A¼zwiZ †Qvjv exR wQj Zvi _v‡g©vwgUv‡i †m w`‡bi ZvcgvÎvi †P‡q †ewk 
ZvcgvÎv wb‡ ©̀k Ki‡Q| 

cvV 15.8 
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wPÎ 15.8-1 : A¼zwiZ †Qvjv ex‡Ri mevZ 
k¦mb 

 
wPÎ 15.8-2 : AevZ k¦m‡b Kve©b WvB-A·vBW wbM©gb 

cixÿv 

wm×všÍ 
Dc‡ii cixÿY †_‡K GUvB cÖgvwYZ nj †h wm× Kiv ex‡R 
åƒY g‡i hvIqvq †Kv‡bv k¦mb N‡U bv, A_©vr ZvcgvÎv e„w× cvq 
bv| wKš‘ A¼zwiZ ex‡R k¦mb n‡q‡Q Ges Zvc Drcbœ n‡q‡Q| 

wkÿv_©x eÜziv Avcbviv mn‡RB Dch©y³ cixÿYwU evwo wKsev 
wUD‡Uvwiqvj †m›Uv‡i cybtcixÿv Ki‡eb| 

 

AevZ k¦m‡b Kve©b WvB-A·vBW wbM©gY cixÿY 
cÖ‡qvRbxq DcKiY : GKwU †QvU exKvi, GKwU †U÷ wUDe, 
K¬v¤úmn GKwU ÷¨vÛ, wKQy cvi`, K‡qKwU A¼zwiZ 
†QvjvexR, wKQy Kw÷K cUvk| 

Kv‡Ri aviv 

cÖ_‡g Kuv‡Pi exKviwUi A‡a©K cwigvY cvi`c~Y© Kiæb| †U÷wUDewU m¤ú~Y©iƒ‡c cvi`c~Y© K‡i gyLwU e„×v 
Av½yj w`‡q fv‡jvfv‡e AvU‡K a‡i cvi`hy³ exKv‡i Dcyo Kiæb| †U÷wUDewU K¬v‡¤úi mvnv‡h¨ fv‡jvfv‡e 
AvU‡K w`b| exKv‡i cvi`c~Y© †U÷wUDe‡K Ggbfv‡e Dcyo Kiæb †hb †U÷wUDe †_‡K cvi` †ei bv nq 
Ges †U÷ wUD‡ei gyL exKv‡ii cvi‡` Wz‡e _vK‡e wKš‘ exKv‡ii Zj‡`k ¯úk© Ki‡e bv| Gevi K‡qKwU 
A¼zwiZ †QvjvexR wPgUv w`‡q GKUv GKUv K‡i †U÷ wUD‡e cÖ‡ek Kivb| †QvjvexR¸‡jv cvi` A‡cÿv 
nvjKv nIqvq †U÷ wUD‡ei Dc‡ii As‡k D‡V hv‡e| GgZve ’̄vq cixÿv †mUwU ch©‡eÿ‡Yi Rb¨ †i‡L 
w`b| 
ch©‡eÿY 
K‡qKNÈv ci †`Lv hv‡e A¼zwiZ †QvjvexR †_‡K wbM©Z 
M¨v‡mi Pv‡c †U÷ wUD‡e cvi‡`i DcwiZj A‡bKUv wb‡P 
†b‡g G‡m‡Q| Gevi wPgUv w`‡q GKwU Kw÷K cUvk UzKiv 
†U÷wUD‡e cÖ‡ek Kivb| †`Lv hv‡e †U÷ wUDewU cybivq 
cvi` Øviv c~Y© n‡q‡Q| 
wm×všÍ 
M¨vmwU Kw÷K cUvk KZ©„K †kvwlZ nIqvq †U÷ wUDewU 
cybivq cvi` Øviv c~Y© nq| Kw÷K cUvk KZ©„K M¨vmwU †kvwlZ 
nIqvq †mwU wQj Kve©b WvB-A·vBW (CO2) Ges G M¨vm 
wbM©Z  n‡q‡Q †Qvjvex‡Ri k¦mb wµqvi d‡j| cvi‡`i g‡a¨ 
evZvm Z_v Aw·‡Rb _v‡K bv Ges †Qvjv exR¸‡jv wQj cvi‡`i g‡a¨| Kv‡RB †Qvjv exR¸‡jv Aw·‡Rb 
Qvov k¦mb NwU‡q‡Q Z_v AevZ k¦mb NwU‡q‡Q Ges Kve©b WvB-A·vBW Z¨vM K‡i‡Q| 
Kv‡RB G cixÿY Øviv GUvB cÖgvwYZ nq †h, AevZ k¦m‡b Kve©b WvB-A·vBW wbM©Z nq| 

wcÖq wkÿv_©x eÜziv Avcbviv mn‡RB G cixÿvwU wUD‡Uvwiqvj †K› ª̀ ev evwo‡Z K‡i †`L‡Z cv‡ib| 

k¦m‡bi ¸iæZ¡ 
mKj Rx‡ei Rxe‡b k¦m‡bi ¸iæZ¡ Acwimxg| Dw™¢` ev cÖvwY cÖwZwU mRxe †Kv‡lB w`b-ivZ 24 NÈv 
Ae¨vnZfv‡e k¦mb wµqv Pj‡Z _v‡K| k¦mb wµqv eÜ n‡j †m Rxe Z_v Rxe †Kv‡li g„Zz¨ Awbevh©| wb‡P 
G m¤ú‡K© ms‡ÿ‡c Av‡jvPbv Kiv n‡jv- 
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●  cÖ‡Z¨K Rx‡ei cÖwZwU ˆRweK cÖwµqv cwiPvj‡bi Rb¨ kw³i cÖ‡qvRb, Avi G kw³ Av‡m k¦mb cÖwµqvi 
gva¨‡g| Kv‡RB kw³ Drcv`b Ges mÂvj‡bi gva¨‡g Rx‡ei mKj ˆRweK cÖwµqv cwiPvwjZ Kivi 
g‡a¨ i‡q‡Q k¦mb cÖwµqvi cÖavb ¸iæZ¡| 

●  k¦mb cÖwµqvq Drcbœ Kve©b-WvB-A·vBW evqy gÛ‡j wbM©Z nq| D³ Kve©b-WvB-A·vBW meyR Dw™¢` 
cybivq mv‡jvKms‡kølY cÖwµqvq e¨envi K‡i Ges kK©iv (Møy‡KvR) RvZxq Lv`¨ ˆZwi K‡i| Kv‡RB 
k¦mb I mv‡jvKms‡kølY cÖwµqv ỳwU c„w_ex‡Z Rxeb cÖevn Ae¨vnZ ivL‡Z evqygÛ‡j Aw·‡Rb I Kve©b 
WvB-A·vB‡Wi fvimvg¨ eRvq iv‡L| 

●  k¦mb cÖwµqv Dw™¢‡`i LwbR jeY cwi‡kvl‡Y ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| k¦m‡bi nvi Kg n‡j LwbR 
jeY cwi‡kvl‡Yi nvi K‡g hvq, d‡j e„w× I Ab¨vb¨ ˆRweK Kvh© e¨vnZ nq| 

●  k¦mb cÖwµqvi cÖfve †Kvl wefvR‡bi Dci c‡o| †Kvl wefvR‡bi cÖ‡qvRbxq kw³ k¦mb cÖwµqv †_‡K 
Av‡m| GRb¨ G cÖwµqv Rx‡ei ˆ`wnK e„w×I wbqš¿Y K‡i| 

 
 mvims‡ÿc 

◗  mevZ k¦m‡b Aw·‡R‡bi cÖ‡qvRb nq wKš‘ AevZ k¦m‡b Aw·‡R‡bi cÖ‡qvRb nq bv| 
◗  cwi‡e‡ki fvimvg¨ Z_v Aw·‡Rb I Kve©b-WvB-A·vB‡Wi mvg¨e ’̄v eRvq ivL‡Z k¦mb cÖwµqv 

¸iæZ¡c~Y© f‚wgKv cvjb K‡i| 
◗  AevZ k¦mb A‡cÿv mevZ k¦m‡b AwaK cwigv‡Y kw³ Drcbœ nq| 

 

cv‡VvËi g~j¨vqb 8 
mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1. AevZ k¦m‡b cvBiæwfK GwmW n‡Z wK Drcbœ nq? 

 K. A¨vwmUvBj †Kv-G L. j¨vKwUK GwmW  

 M. B_vbj N. Dc‡ii L ev M 

2. mevZ k¦mb KqwU av‡c N‡U? 

 K. 4wU L. 3wU    

 M. 2wU N. 5wU 

3. mevZ k¦mb †Kv_vq N‡U? 

 K. †K¬v‡ivcøv‡÷ L. mvB‡UvcøvR‡g   

 M. gvB‡UvKwÛªqv‡Z N. Dc‡ii L I M 

4. AevZ k¦mb †Kv_vq N‡U? 

 K. gvB‡UvKwÛªqv‡Z  L. wbDwK¬qv‡m   

 M. mvB‡UvcøvR‡g  N. †KvlcÖvPx‡i 

5. AevZ k¦m‡b KZ wK‡jvK¨vjwi kw³ Drcbœ nq? 

 K. 12.6 wK‡jvK¨vjwi L. 13.7 wK‡jvK¨vjwi  

 M. 14.6 wK‡jvK¨vjwi  N. 15.6 K‡jvK¨vjwi 
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 P~ovšÍ g~j¨vqb 
mswÿß I iPbvg~jK cÖkœvewj 
1. cywó Dcv`vb wK? AZ¨vek¨Kxq cywó Dcv`vb¸‡jvi bvg wjLyb| 

2. bvB‡Uªv‡Rb, dmdivm I cUvwkqv‡gi KvR I AfveRwbZ jÿY Av‡jvPbv Kiæb| 

3. Awfmªe‡Yi msÁv w`b; GKwU cixÿY Øviv G cÖwµqv e¨vL¨v Kiæb| 

4. e¨vcb Kv‡K e‡j, cÖwµqvwU Av‡jvPbv Kiæb| 

5. cÖ‡¯̂`‡bi msÁv w`b| cÖ‡¯̂`b A½¸‡jv D‡jøL Kiæb| 

6. cÖ‡¯̂`b cÖwµqvwU Av‡jvPbv Kiæb| 

7. cvwb †kvlY cÖwµqv Av‡jvPbv Kiæb| 

8. LwbR jeY †kvlY cÖwµqv e¨vL¨v Kiæb| 

9. mv‡jvKms‡kølY Kv‡K e‡j| mv‡jvKms‡kølY cÖwµqv eY©bv Kiæb| 

10. Òmv‡jvKms‡køl‡Y kK©iv Drcv`bÓ cixÿY Øviv cÖgvY Kiæb| 

11. mv‡jvKms‡køl‡Y Aw·‡Rb wbM©gb e¨vL¨v Kiæb| 

12. k¦mb-Gi msÁv w`b| k¦mb cÖwµqv eY©bv Kiæb| 

 

13. UxKv wjLyb  
 K. cwienb e¨e ’̄v 

 L. cvwb †kvlY cÖwµqv 

 M. mv‡jvKms‡kølY A½ 

 N. k¦mb A½ I k¦mwbK e Í̄z 

 O. mv‡jvKms‡køl‡Yi ¸iæZ¡ 

 P. k¦m‡bi ¸iæZ¡ 
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