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fiz; f'k{kkFkhZ]

lekt dh vko';drk,¡] [+kkl rkSj ij fo'ks"k lewgksa dh t+:jrsa] le; ds lkFk&lkFk cnyrh jgrh gSa
vr,o mudh vk'kkvksa dks iwjk djus ds fy, i¼fr;ksa dks Hkh cnyrs jguk pkfg,A f'k{kk ifjorZu dk
,d lkèku gSA lgh rjhds dh f'k{kk ;fn lgh le; ij nh tk,] rks mlls lekt ds oSpkfjd n`f"Vdks.k
esa ldkjkRed ifjorZu yk;k tk ldrk gS vkSj ubZ pqukSfr;ksa dk lkeuk djus vkSj dfBu ifjfLFkfr;ksa ij
fot; gkfly djus dh {kerk izkIr dh tk ldrh gSA le;&le; ij ikB~;p;kZ dks v|ru cukdj ge
mi;qZDr y{; dks izHkkoh :i ls izkIr dj ldrs gSaA u cnyus okyh ikB~;p;kZ ls dksbZ mn~ns'; iwjk ugha
gksrk] D;ksafd ;g O;f"V vkSj lef"V dh rRdkyhu vko';drkvksa vkSj vkdka{kkvksa dh iwfrZ ugha djrkA

blh mn~ns'; ls ns'k Hkj ds f'k{kkfon~ fu;fer le; vUrjky ij ,df=kr gksrs gSa vkSj vko';d vkSj
mi;ksxh ifjorZuksa ds ckjs esa fopkj&foe'kZ djrs gSaA ifj.kkeLo:i jk"Vªh; ikB~;p;kZ :ijss[kk (,ulh,iQ
2005) rS;kj dh xbZ ftlesa f'k{kk ds fofHkUu Lrjksa izkbejh] izkFkfed] ekè;fed rFkk mPprj ekè;fed
Lrj ij okafNr@vko';d f'k{kk ds izdkjksa dks foLrkj ls izLrqr fd;k x;kA

bl :ijs[kk ds lkFk&lkFk vU; jk"Vªh; rFkk lkekftd eqn~nksa dks è;ku esa j[kdj geus mPprj ekè;fed
Lrj ij thofoKku dh ikB~;p;kZ dks jk"Vªh; 'kS{kf.kd vuqlaèkku ,oa izf'k{k.k ifj"kn (NCERT) ,oa
fo|ky;h f'k{kk cksMks± dk ifj"kn~ (COBSE) }kjk iznÙk lkekU; ØksM ikB~;p;kZ ds vuqlkj bls v|ru rFkk
vko';drk vuq:i cukdj la'kksf/r fd;k gSA ikB~; lkexzh fuekZ.k ,uvkbZvks,l ds lHkh eqDr ,oa nwj
vfèkxe iz.kkyh }kjk iznku fd, tkus okys dk;ZØeksa dk vfHkUu vkSj vko';d vax gS] blfy, geus
vè;;u&lkexzh dks f'k{kkFkhZ&vuqdwy] #fpdj vkSj vkd"kZd cukus ij fo'ks"k /;ku fn;k gSA

eSa mu lHkh fon~okuksa ds izfr vkHkkj O;Dr djrk gw¡] ftUgksaus bl lkexzh dks #fpdj vkSj mi;ksxh cukus
esa egÙoiw.kZ Hkwfedk fuHkkbZ gSA eq>s mEehn gS fd vki bls vkd"kZd vkSj vuqdwy ik,¡xsA

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dh vksj ls] eSa vkids mTToy vkSj liQy Hkfo"; dh dkeuk djrk
gw¡A

(izks- paæ Hkw"k.k 'kekZ)
vè;{k

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku

vè;{k dk lans'k



funs'kd dh dye ls

fiz; f'k{kkFkhZ]

Lokxre~

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dk 'kSf{kd foHkkx ges'kk vkidh vko';drkvksa ds vuq:i u,
dk;ZØe rS;kj djus dh dksf'k'k djrk gSA O;kid rqyukRed vè;;u ds mijkar geus ik;k fd gekjh
ikB~;p;kZ vf/d dk;kZRed] thou ls tqM+h gqbZ rFkk lgt gSA geus ns'k ds izeq[k f'k{kk'kkfL=k;ksa dks
vkeaf=kr dj muds funsZ'ku esa thofoKku ikB~;p;kZ dks la'kksf/r fd;k djds v|ru cuk;k gSA

lkFk gh] geus iqjkuh rFkk fujFkZd lwpukvksa dks gVkdj ubZ rFkk mi;ksxh lkexzh dks tksM+k gS rFkk vfèkxe
lkexzh dks vkids fy, vkd"kZd vkSj izHkkoh cukus dk iz;kl fd;k gSA

eq>s fo'okl gS fd vki bl ubZ lkexzh dks #fpdj vkSj vkd"kZd ik,saxs ftesa vkidks djus ds fy, cgqr
ls fØ;kdyki feysaxsA vkxs vkSj lq/kj ykus ds fy, fn, x, vkids lq>koksa dk Lokxr gSA

vkids lq[kn rFkk lQy thou dh dkeuk djrk gw¡A

(MkW- dqynhi vxzoky)
funs'kd ('kSf{kd)

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku



f'k{kkFkhZ dks i=k

fiz; f'k{kkFkhZ

gesa izlUurk gS fd vkius mPprj ekè;fed Lrj ij] thofoKku dks ,d fo"k; ds :i esa pquk gS vkSj ge
vk'kk djrs gSa fd vki bls #fpiwoZd i<+ jgs gksaxsA thofoKku i<+kus dk mn~ns'; vkidks dsoy thofoKku
ls lacafèkr tkudkjh rFkk fl¼kar nsuk gh ugha gS] cfYd blesa lfEefyr bdkb;ksa ls lacafèkr izk;ksfxd ;ksX;rk
fodflr djuk Hkh gSA bl mn~ns'; dks ysdj geus thofoKku fo"k; esa dqN izk;ksfxd dk;Z dk fu.kZ; fy;k
gSA gesa mEehn gS fd fuèkkZfjr vH;klksa (iz;ksxks a) esa ls dqN dks vki Lo;a dj ldsaxsA ijarq dqN ds fy, vkidks
,d foLr`r izk;ksfxd dk;Z iqfLrdk dh vko';drk iM+ ldrh gS] blfy, geus bl izk;ksfxd iqfLrdk dks
vkidks enn djus ds mn~ns'; ls fodflr fd;k gSA

;g iqfLrdk Hkwfedk ls izkjEHk gksrh gS ftlesa thofoKku esa iz;ksxksa dk egRo] bl iqfLrdk esa iz;ksx djus ds rjhds]
iz;ksx djrs le; yh tkus yh tkus okyh lkoèkkfu;ka] t:jh midj.k rFkk fjdkWMZ iqLrd dk cukuk vkfn 'kkfey
fd;k x;k gSaA iz;ksxksa dks djus rFkk ijh{k.k fjdkMZ dks djus dh foLr`r tkudkjh fn;s x;s iz;ksx esa nh xbZ gSA vkidh
izk;ksfxd iqfLrdk esa dqy 16 vH;kl gSA vkidks iz;ksx djus ls iwoZ fn, x, funsZ'kksa dks è;kuiwoZd i<+uk pkfg,A

iz;ksx ls lacafèkr vkidh le> dks ij[kus ds fy, izR;sd iz;ksx ds var esa ,d foLr`r izs{k.k rFkk mudh fjdkMZ
djus dk izk:i fn;k gqvk gSA vkidks bls è;ku ls i<+uk gS rFkk blesa fn, x, iz'uksa dk mÙkj è;kuiwoZd viuh fjdkMZ
iqLrd esa fy[kuk gSA vkidks vyx ls ,d fjdkMZ iqLrd cukuh gS D;ksafd izk;ksfxd ijh{kk esa blds vyx ls vad
fuèkkZfjr gSA vkids izk;ksfxd dk;Z esa ,d izkstsDV fjiksVZ Hkh lfEefyr gS ftlds ckjs esa tkudkjh Hkh izk;ksfxd iqfLrdk
esa nh x;h gSA izk;ksfxd dk;Z dh fo"k;oLrq izk;ksfxd iqfLrdk ds var esa nh xbZ gSA

gesa vk'kk gS fd vki izk;ksfxd dk;ks± esa #fp ysaxsA ;fn vkidks iz;ksx djus esa dfBukbZ vkrh gS rks gesa fy[kus esa
ladksp u djsaA

vkidh Hkfo"; dh liQyrk dh dkeuk djrs gq,A

vkidh 'kqHksPNq

(MkW- la?kfe=kk lw;Zikf.k)
ikB~;Øe leU;od] thofoKku
bZ&esy%   aobio@nios.ac.in
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thofoKku izk;ksfxd iqfLrdk

thofoKku

thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

Hkwfedk

foKku esa iz;ksxkRed vè;;u dk fo'ks"k egRo gksrk gSA ;gh ckr thofoKku ij Hkh ykxw gksrh
gSA thofoKku i<+kus dk mn~ns'; bl fo"k; ds f'k{kkFkhZ dks ek=k thofoKkuh; 'kCnkoyh] mlds
rF;ksa] voèkkj.kkvksa vkSj fl¼karksa ls ek=k ifjfpr djkuk gh ugha oju~ mls bl rjg Hkh rS;kj djuk
gS fd og lacafèkr izk;ksfxd vH;klksa }kjk Lo;a Hkh bu voèkkj.kkvksa dks le> ldsA LovuqHkoksa
ls u dsoy fo|kFkhZ ds eu ls os lansg vkSj feF;k&èkkj.kk,¡ gh nwj gksrh gSa oju~ fo"k; esa okLrfod
#fp Hkh iSnk gksrh gSA vr% ;gk¡ fn;k tk jgk izk;ksfxd dk;Z mPprj ekè;fed Lrj ds thofoKku
ikB~;Øe dk ,d vfHkUu Hkkx gSA

1. tho&foKku iz;ksxkRed dk;Z ds mn~ns';

thofoKku ds iz;ksxkRed dk;Z ds mn~ns'; bl izdkj gSµ

Lo;a vuqHko ds }kjk csgrj vocksèk ds fy, izk;ksfxd dq'kyrk fodflr djuk_

lS¼kafrd vè;;u esa fy, x, fl¼karksa dks iznf'kZr djuk_

uewuksa esa okafNr Hkkxksa dks igpkuus vkSj muds LFkku dks le>us ds :i esa izs{k.k dq'kyrk fodflr
djuk_

midj.kksa rFkk ;a=kksa dks O;ofLFkr djus] muls dke djus rFkk muds iBukad ysus vkfn ds
fo"k; esa dk;Zdkjh dq'kyrk fodflr djuk_

thofoKku lacaèkh lkexzh vkSj uewuksa dks bdB~Bk djus] mUgsa ekmaV djus rFkk mudk ifjj{k.k
djus esa dq'kyrk iSnk djuk_

iz;ksx ifj.kkeksa ds vkjs[k cukuk] muesa ukekadu djuk rFkk mUgsa fjdkMZ djuk ,oa mudh O;k[;k
djukA

izk;ksfxd dk;Z ls u dsoy lS¼kafrd voèkkj.kkvksa ds ijh{k.k dk volj feyrk gS] oju~ blds
}kjk vkids vanj oSKkfud i¼fr dk Hkh fodkl gksrk gSA

2. bl iqfLrdk dk Lo:i

bl iqfLrdk esa fn, x, lHkh vH;kl LofunsZ'k;qDr gSA izR;sd vH;kl esa fuEufyf[kr 'kSyh viuk;h
xbZ gSµ
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thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

1- y{; (Aim) : ;g vH;kl fo'ks"k dk {ks=k Li"V djrk gSA

2- Hkwfedk (Introduction) : ;g iz;ksx ds mn~ns'; dk o.kZu djrh gSA

3- mn~ns'; (Objectives) : iz;ksx ds mn~ns';ksa ls vkidks vuqeku gksxk fd iz;ksx iwjk dj pqdus
ds ckn vkiesa D;k&D;k dq'kyrk,¡ fodflr gksaxha ,oa D;k&D;k tkudkfj;k¡ feysaxhA

4- vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg, (What should you know) : blesa iz;ksx
ls lacafèkr [kkl&[kkl voèkkj.kk,¡ vkSj iwoZtkudkfj;k¡ crk;h xbZ gSa ftuds fo"k; esa vkidks
iz;ksx vkjEHk djus ls iwoZ gh lgh&lgh Kku gksuk pkfg,A

5- vko';d lkexzh (Material required) : blds varxZr mu lHkh midj.k vkSj lkt&lkeku
dh lwph nh xbZ gS tks iz;ksx djus ds fy, pkfg,A

6- iz;ksx fofèk (How to proceed) : blesa Øec¼ :i esa mu pj.kksa dks crk;k x;k gS ftuds
vuqlkj iz;ksx dks fd;k tkuk gSA

7- lkoèkkfu;k¡ (Precautions) : bl 'kh"kZd ds uhps mu lkoèkkfu;ksa dks lwphc¼ fd;k x;k
gS tks iz;ksx djrs le; cjrh tkuh pkfg,A dksbZ [kkl vko';d lkoèkkuh gqbZ rks mls iz;ksx
ds lacafèkr pj.k ds lkFk crk;k x;k gSA

8- izs{k.k dks fjdkMZ djuk (Record the observation) : ,d ds ckn ,d pj.kc¼ :i esa
izs{k.k fdl izdkj fd, tk,¡ vkSj mudk fdl izdkj fjdkMZ fd;k tk,] bl lcdh ,d C;kSjsckj
:ijs[kk nh xbZ gSA bu izs{k.kksa dks uksV djrs tkus dh ,d LoizfØ;kRed fofèk viukus dk
iz;Ru fd;k x;k gSA

9- tgk¡&tgk¡ vko';d gS vkjs[k fn, x, gS fiQj Hkh f'k{kkfFkZ;ksa dks lykg nh tkrh gS fd os
LykbM vFkok uewus (Lisflesu) vkfn esa tks dqN okLro esa ns[k jgs gksa mldh vkjs[kksa ls rqyuk
dj ysaA

10- f'k{kd ds fy, ,d 'kCn % f'k{kd vkidks iz;ksx djus esa enn djsaxsA

3. bl iqfLrdk dk fdl izdkj mi;ksx djsa

bl iqLrd esa fuEufyf[kr Hkkx gSa %

µ iz;ksx djus ds fy, mnkgj.k vFkok vkjs[k vkfn nsdj pj.kc¼ funsZ'kA

µ izs{k.kksa dks fy[kus rFkk lac¼ iz'uksa ds mÙkj nsus ds fy, dk;Zi`"B (Worksheet)A

iz;ksxksa dks djus ds fy, bl iqfLrdk dks fuEufyf[kr fofèk ls mi;ksx dhft, %

1- iz;ksx ds y{; dks è;ku ls if<+,A D;k djuk gS mls HkyhHkkafr le> yhft,A

2- iz;ksx dks djus ds fy, lHkh vko';d lkexzh ,df=kr djds rS;kj gks tkb,A

3- dk;Zfofèk esa fn, x, funsZ'kksa dks Øeor if<+, rFkk funsZ'kksa dk ikyu dhft,A

4- tgk¡ dgha Hkh ̂ ^isz{k.k dhft,** fy[kk vkrk gS] ogk¡ izs{k.k djds ̂ ^izs{k.k dks fjdkMZ djuk**
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ds fy, nh xbZ txg esa vFkok viuh uksVcqd esa izs{k.kksa dks fyf[k,A fofHkUu izs{k.kksa dk Øe
1] 2] 3 vkfn ls vafdr fd;k x;k gSA vius izs{k.kksa dks lgh vuqØe esa fyf[k,A vius izs{k.kksa
dks rRdky uksV dhft, u fd mUgsa ckn ds fy, NksM+ nsaA vkjs[k ml izdkj cukb, tSls vki
okLro esa ns[k jgs gksaA uewuksa ds dsoy mlh Hkkx dk vkjs[k cukb, tks iwNk tk jgk gSA

5- iz;ksx'kkyk esa dke djrs le; lkekU; lkoèkkfu;ksa dk ikyu rks dhft, gh] ijUrq lkFk gh
lkFk gj iz;ksx esa chp&chp esa ckWDl esa nh xbZ vFkok var esa nh xbZ lkoèkkfu;k¡ Hkh cjfr,A
iz;ksxksa esa csgrj ifj.kkeksa ds fy, bu lkoèkkfu;ksa dh vuns[kh er dhft, D;ksafd ;s iz;ksx&fo'ks"k
ds fy, cgqr fof'k"V gksrh gSA

6- izR;sd iz;ksx ds fy, dk;Zi`"B iwjk dhft,A vki ns[ksaxs fd dk;Zi`"B vkids izs{k.kksa ij rks vkèkkfjr
gS gh] lkFk gh ml lS¼kafrd tkudkjh ij Hkh vkèkkfjr gS ftls vkius viuh vè;;u lkexzh
esa i<+ j[kk gSA

7- tgk¡&tgk¡ vko';d gS ogk¡&ogk¡ iqLrdksa dk lanHkZ fn;k x;k gSA iz;ksxksa dks dj pqdus ds ckn
,d ckj fiQj ls iqLrd dks if<+, rkfd vkSj csgrj tkudkjh gks ldsA

8- viuh fjdkMZ iqLrd dks lkiQ&lqFkjk jf[k, D;ksafd izk;ksfxd ijh{kk ds fy, ;g ,d egRoiw.kZ
lkexzh gSA iz;ksxksa ds vPNs fjdkMZ j[kus ds fy, rhu vad j[ks x, gSaA

9- izk;ksfxd dk;Z djus tkus ds le; viuh bl iqfLrdk dks lkFk esa ys tkuk u HkwysaA

iz;ksxksa dks djus esa tks pj.k fufgr gS mUgsa uhps fn, pkVZ esa lwphc¼ fd;k x;k gS rkfd vkidks
iz;ksx djus eas lgk;rk feysA

funsZ'kksaa dks è;kuiwoZd → izR;sd pj.k dk → izs{k.k dhft,
if<+, vuqlj.k dhft,

|
↓

bldk ewY;kadu ← dk;Zi`"B iwjk ← lHkh izs{k.kksa dks
djokb, dhft, uksV dhft,

|
↓

fjdkMZ iqLrd cukb,

4. iz;ksx'kkyk esa lkoèkkfu;k¡ (D;k djsa ;k fiQj D;k u djsa)

thofoKku iz;ksx'kkyk esa dk;Z djrs le; fuEufyf[kr ckrksa dks è;ku j[kuk j[kuk pkfg, ,oa
lkoèkkfu;k¡ cjruh pkfg, %

(i) iz;ksx'kkyk esa ftl iz;ksx dks djus vki tk jgs gSa mlds fo"k; esa vPNh rjg tkudkjh
gksuh pkfg,A

(ii) lHkh midj.kksa] dk¡p ds lkeku rFkk vU; lkt&lkeku dks mi;ksx djus ls iwoZ vkSj mlds
i'pkr~ lkiQ djuk pkfg, rFkk mfpr LFkku ij j[kuk pkfg,A



thofoKku

thofoKku izk;ksfxd iqfLrdk

 4

thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

(iii) ekbØksLdksi rFkk vU; lHkh uktqd ;a=kksa dks lgkjs ls Bhd&Bhd idM+uk pkfg, vkSj mls
viuh dk;Z&est ds fdukjs ls de&ls&de 5&6 bap gVkdj j[kuk pkfg, rkfd og èkks[ks
ls fxj u tk,A

(iv) VwVs&iQwVs dk¡p ds lkeku dks flad esa ugha iQsadsa] mls dwM+snku esa gh Mkyuk pkfg,A

(v) tc Hkh fdlh rst ;a=k ls] tSls fd CysM@LdSyisy vkfn ls dke dj jgs gksa rks lkoèkkuh
cjfr, fd dgha vkidk gkFk vkfn dV u tk,¡A

(vi) fdlh Hkh LVsu vFkok jlk;u dks u lw?ksa] u p[ksa vkSj u gh 'kjhj ds fdlh vax ij yxk,¡
D;ksafd ,slk djuk gkfudkjd gks ldrk gSA

(vii) iz;ksx'kkyk esa cSBdj dHkh u [kk,¡ rkfd dksbZ laØe.k u vk ik,A

5. fjdkMZ&cqd dk j[k&j[kko

gesa iwjh vk'kk gS fd iz;ksx djrs le; rFkk izs{k.kksa dks uksVcqd esa fjdkMZ djrs le; vki crk;h
xbZ lHkh lkoèkkfu;k¡ cjrsaxsA fjdkMZ iqLrd esa iz;ksx dks fy[krs le; vki fuEufyf[kr 'kSyh viuk
ldrs gSa %

iz;ksx ds y{;

iz;ksx djus esa mi;ksx dh xbZ lkexzh ,oa fofèk

viuk;h xbZ dk;Zfofèk

iz;ksx djrs le; tks izs{k.k fd, x, rFkk vkjs[k tgk¡ iwNk x;k gks

iz;ksx djus ds nkSjku cjrh xbZ lkoèkkfu;ka

6. izk;ksfxd ijh{kk dh ;kstuk

rhu ?kaVs dh ,d izk;ksfxd ijh{kk gksxh ftlds dqy 20 vad gksaxsA vad&forj.k bl izdkj gS %

(i) iz;ksx dk fd;k tkuk 4 vad

(ii) izkstsDV fjiksVZ is'k djuk 3 vad

(iii) fn, x;s uewuksa dks igpkuuk 4 vad

(4 uewus)

(iv) ekmaV rS;kj djuk 3 vad

(v) fjdkMZ iqLrd dk j[k&j[kko 3 vad

(vi) ekSf[kd ijh{kk 3 vad

dqy 20 vad
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vH;kl 1

dqN lkekU; ;U=k

dqN ,sls lkekU; ;U=k gSa ftUgsa vki iz;ksx'kkyk esa dk;Z djrs gq;s vDlj mi;ksx djrs gSaA buesa
ls ,d ;U=k la;qDr (dEikmaM) lw{en'khZ gSA

(i) la;qDr lw{en'khZ (Compound Microscope)

vius lw{en'khZ ds fo"k; esa tkus

tho foKku dh iz;ksx'kkyk esa vR;Ur vko';d gSA uhps fn, gq, fp=k dks ns[ksa rFkk vlyh
lw{en'khZ ds Hkkxksa dh rqyuk djsa] tks iz;ksx'kkyk esa j[kk gqvk gSA

vkbZ ihl (Eye Piece) % ysUl ds vkoèkZu dks c<+krk gSA

ckWMhV;wc (Body Tube) % vkbZ ihl ds ysUl dks lkèks j[kdj
rFkk oLrq ls ,d dk;Zdkjh nwjh dks cuk;s j[krh gSA

Hkqtk (Arm) % ckWMhV;wc vkSj LFkwy lek;kstu esa lgk;d
gksrh gSA
ukst ihl (Nosal Piece) % fuEu o mPp 'kfDr oLrqvksa dh
vnyk&cnyh esa lgk;d gksrh gSA
LFkwy lek;kstu (Coarse Adustment) % izfreku ls lgh
nwjh ij izfreku dk iQksdl djus ds fy;s ckWMhV;wc Åij uhps
dh vksj xfr djrh gSA
oLrq (Objective) % oLrq] blesa fofHkUu vkoZèkdksa dh
{kerkvksa tSls 10X, 40X vkfn ysUl gksrs gSaA
LVst (Stage) % fNnz ds di dks lgkjk nsrh gS rkfd 'kh'ks
ds uhps izdk'k vk ldsA
Mk;Ýke (Diaphragm) % izfreku ds }kjk tkus okys izdk'k
dh ek=kk dks fu;af=kr djrh gSaA
vkèkkj (Base) % ǹ<+ vkèkkj tks lw{en'khZ dk Hkkj lgu djrk gSA
niZ.k (Mirror) % izdk'k dks Mk;kiQke }kjk Åij rFkk LVst
fNnz dk ijkofrZr djrh gSA
buDykbus'ku lafèk (Inclination joint) % vk¡[k ds ysoy
dks lkeatL; djus ds fy;s dke djrh gSA
mÙke lek;kstu (Fine adjustment) % ?kwerh gqbZ LVst ;k ckWMh
V;wo dks /khjs ls iQksdl Bhd djus dk dke djrh gSA
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lw{en'khZ dk mi;ksx
lw{en'khZ dks mBkrs] ykrs] o ys tkrs le; nksuksa gkFkksa dk mi;ksx djuk pkfg,A ,d gkFk mlds
vkèkkj ds uhps vkSj nwljs gkFk ls lw{en'khZ dh Hkqtk dks idM+rs gq, lw{en'khZ dks lhèkk [kM+k jf[k;sA
tc vki mls ysdj py jgs gks rks mls lk/dj vius 'kjhj ds ikl idfM+;sA

lw{en'khZ dks est ds fdukjs des ls de 5 bap dh nwjh ij gVkdj jf[k;s ftlls og vpkud
Vdjkdj fxj u iM+saA

lw{en'khZ ds ysUlksa dks vkSj mlds niZ.k (Mirror) dks ysUl isij ;k diM+s ls ges'kk lkiQ
dhft;sA

niZ.k dks FkksM+k lk fgyk&Mqyk dj vkSj vkbZ ihl esa ls ns[kdj bl izdkj Bhd cSBk yhft,
fd ml le; tcfd vki vYi vkoèkZu (Low Power) vkWOtsfDVd (vfHkn`';d) esa ns[k
jgs gks rks lw{en'khZ ds Hkhrj i;kZIr ek=kk esa izdk'k tk jgk gksA

rS;kj dh xbZ LykbM dks LVst es cus lwjk[k (fNnz) ds Bhd Åij jf[k;sA

LykbM dks LVst&fDyiksa esa yxk nhft, rkfd og >Vds vkfn ls fgyus u ik,A

vkbZihl esa ls nsf[k;s LFkwy&lek;kstu (Coarse Adjustment) dk mi;ksx djrs gq, vYi
vkoèkZu vkWOtsfDVo (vfHkn`';d) dks rc rd oLrq dh vksj ykrs tkb, tc rd fd og
lkiQ fn[kkbZ u nsus yx tk,A

mPpkoèkZd vFkkZr~ mPp 'kfDr esa ykus ij ukstihl dks lgh fLFkfr esa ys vkb, (è;ku jf[k,
fd lw{en'khZ dh ckWMh V~;wo Åij&uhps dh vksj f[klds)

vkbZ ihl esa ls nsf[k,] ;fn izdk'k vi;kZIr gS rks vkbfjl&Mk;kÝke dks FkksM+k lk [kksy yhft,A

lw{e&lek;kstu dk mi;ksx djrs gq, vkWCtsfDVo dks èkhjs ls Åij dks mBkb,A ;fn izfrfcac vPNk
fn[kus ds LFkku ij [kjkc gks tk, rks mls lw{e lek;kstu dk mi;ksx djrs gq, vfHkǹ';d dks
uhps djrs tkb,A (è;ku jgs fd mPp&vkoèkZu esa ns[kus ds nkSjku LFkwy lek;kstu dk dHkh mi;ksx
ugha djs)A FkksM+k lk uhps ;k Åij djds] vki ,d vPNk iQksdl izkIr dj ldrs gSaA

LVst ij ls LykbM dks gVkrs le; igys LVst ds fDyi [kksy nsA bu fDyiksa dks LVst ds ckgj
dks iQSyus u nsaA

tc dke iwjk gks tk, rc ukst ihl dks bl rjg ?kqek nhft, fd og LVst ds fNnz ds Åij
u gksA

tc lw{en'khZ mi;ksx esa ugha vk jgk gks rc mldks ikSyhFkhu ls <+d nhft, vFkok mlds
fMCcs esa j[kdj rkyk yxk nhft,A

(ii) lkèkkj.k gSaM&ysal (Simple Hand Lens)

;g ,d nksgjk mÙky ysal gksrk gS ftls ,d
gaSMy ij tek;k gqvk gqvk gksrk gSA

blls oLrq,¡ pkj ;k ik¡p xquk c<+kdj ns[kh
tk ldrh gSaA

;g de vkoèkZuksa ds fy, mi;ksx fd;k tkrk gSA
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(iii) LdSYisy (Scalpel)

,d pkdw dh rjg dke djrk gS] blls
irys VqdM+s dkVs tk ldrs gSa rFkk Nhyk
tk ldrk gSA

(iv) ckjhd dSph (Fine Scissors)

dkVus ds fy, iz;ksx dh tkrh gSA

(v) ,d tksM+h fpeVh (A Pair of forceps)

cgqr irys VqdM+ksa ;k inkFkks± dks mBkus esa
dke vkrh gSaA

(vi) ckjhd lqb;k¡ (Fine Needles)

bUgsa nks dk;ks± ds fy;s iz;ksx esa yk;k tkrk
gS % (i) dk¡p dh LykbM ij thofoKku
esa iz;qDr gksus okys fdlh Hkh inkFkZ dk
js'kk js'kk djus] fcuk gkFk ls Nq, Bhd
djuk rFkk (ii) LykbM ij doj fLyi
j[kus ds fy;sA

(vii) ckjhd ckyks dk czq'k (Fine Hair Brush)

bls eq[;r% inkFkZ (eSVhfj;y) dks mBkdj
LykbM ij j[kus ds fy;s iz;ksx fd;k tkrk
gS rkfd ekmaV cuk;k tk ldsA

(viii) LiSVqyk (Spatula) : bls (i) inkFkks± ij ls
iryh ijrsa [kqjpus ds fy;s (ii) Bksl jlk;uksa
dks mBkus ds fy;s iz;ksx fd;k tkrk gSA

dk¡p dk lkeku (GLASS WARE)

(i) Mªkij (Dropper) : bls LykbM ij rjy dh
,d cwan j[kus ds fy;s iz;ksx fd;k tkrk gSA

(ii) likV dk¡p&LykbMsa (Plain Glass Slides)
vLFkk;h ;k LFkk;h ekmaV cukus esa mi;ksx
djrs gSaA
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(iii) dojfLyi (Coverslip) % ml inkFkZ dks <dus
esa iz;ksx dh tkrh gS tks lw{en'khZ ds uhps ns[kus
ds fy;s LykbM ij j[kk tkrk gSA

(iv) isVªhfM'k (Petridish) % ;g ,d mFkyh fM'k
gksrh gSA ftldk vDlj ,d <Ddu Hkh gksrk gSA

blds vanj uewuksa dks ifjjf{kr djus rFkk LVsu
djus vkfn ds fy;s mUgsa lq[kk;k tkrk gSA

buesa ekè;e Hkh j[ks tkrs gSa ftu ij cSDVhfj;k
vFkok NksVs thoèkkjh laofèkZr fd;s tkrs gSaA

(v) chdj (Beaker) : vyx&vyx vkdkjksa esa
feyrs gSa tSls] 50 ML, 100 ML, 250 ML

vkfnA

jlk;uksa dk foy;u cukus ds fy,] muds
HkaMkj.k rFkk iz;ksxksa ds djus esa iz;ksx fd;s
tkrs gSa

(vi) ÝykLd (Flask) : ladjh xnZu okyh cksry tks
iz;ksx'kkyk esa iz;ksxksa ds djus esa rFkk ?kksy dks
j[kus vFkok mudks xeZ djus vkfn esa iz;ksx dh
tkrh gSA

(vii) dhi (Funnel) : fofoèk vkdkjksa esa miyCèk gS
vFkkZr~ dhi ds eq[k dk O;kl vyx&vyx gks
ldrk gSA

?kksyksa dks Nkuus] fuL;anu esa iz;ksx dh
tkrh gSA
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(viii) fiisV (Pipette) : ,d iryh va'kkfdr dk¡p
ukfydk ftlls rjyksa dks ekik rFkk muds Kkr
vk;ruksa dks vnyk&cnyk tkrk gSA

(ix) fLifjV ySEi ;k cqUlu cuZj (Spirit lamp
or Bunsen Burner) % xeZ djus esa iz;ksx
fd;k tkrk gSA bls iz;ksx djus ds ckn] 'kh?kz
gh cq>k (cUn dj) nsuk pkfg,A
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vH;kl 2

vfHkjaftr fXyljhu ekmUV cukuk

2.1 I;kt dk ,fiMeZy Nhyu

2.2 ekuo diksy dksf'kdkvksa dk vLFkk;h ekmaV cukuk

2.3 iÙkh dh ,fiMfeZl dk vLFkk;h ekmaV rS;kkj djds jUèkz dh lajpuk dk vè;;u

2.4 dqdqjfcVk ds rus ls tkbye rFkk Ýyks,e dh fufeZrh ,oa vè;;u

2.5 jsf[kr is'kh js'kksa dh vLFkk;h LVsu dh x;h fufeZrh rFkk vjsf[kr is'kh js'kksa dh LFkk;h LykbMksa
ls vè;;u djuk
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vH;kl 2

2.1 I;kt ds fNyds dk vLFkk;h ekmUV cukdj ,fiMeZy dksf'kdkvksa dk izs{k.k
,oa vè;;u djukA

dksf'kdk rFkk mlds fofHkUu Hkkxksa dks ns[kus ds fy;s I;kt dh Nhyu (fNydk) ,d cgqr gh
mi;qDr inkFkZ gSA bl vH;kl ds }kjk fofHkUu ?kVdksa tSls dksf'kdk fHkfÙk (Cell wall), dksf'kdk
nzO; (Cytoplasm) dsUnzd (Nucleus) rFkk èkkfu;ksa (Vacuoles) dks vklkuh ls vyx&vyx ns[kk
tk ldrk gS vkSj mudk vè;;u fd;k tk ldrk gSA

mn~ns';

;g vH;kl iwjk dj ysus ds ckn vkiµ

ikni lkexzh ls iryh&ckgjh ijrksa dks fudkyus esa dq'kyrk izkIr dj ldsaxs_

fcuk ok;q cqycqys vk, vLFkk;h vfHkjaftr ekmaV cuk ldsaxs_

lw{en'khZ ls bl rjg dke djuk lh[k ldsaxs fd izdk'k dks Bhd <a+x ls laHkkyk tk lds
rFkk inkFkks± dks lkiQ iQksdl esa yk;k tk lds_

izk:ih ikni dksf'kdk dk izs{k.k dj ldsaxs rFkk dksf'kdk ,oa mlds ?kVdksa ds fo"k; esa lS¼kafrd
tkudkjh dh rqyuk dj ldsaxs_

ikni dksf'kdk ds dqN ?kVdksa esa foHksn dj ldsaxsA mnkgj.kr % dksf'kdk fHkfÙk] dksf'kdk nzO;]
dsUnzd rFkk èkkuh vkfnA

2.1.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

(i) dksbZ Hkh Ård tSls fd I;kt dh Nhyu vusd dksf'kdkvksa dk cuk gksrk gSA

(ii) fdlh Hkh dksf'kdk esa vusd ?kVd gksrs gSa ftUgsa la;qDr lw{en'khZ dh lgk;rk ls ns[kk tk
ldrk gSA

vko';d lkexzh %

(i) I;kt dk 'kYd (ii) lks[kus okyk CykfVax dkxt@isij

(iii) Mªkij (iv) fXyljhu

(v) vk;ksMhu] lSÝsssfuu foy;u (vfHkjatu ds fy;s)
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2.2 iz;ksx fofèk

(i) I;kt dk ,d 'kYd dan Nk¡V yhft,] mlds ckgjh
Hkwjs jax okys lw[ks 'kYd gVk nhft,A

(ii) I;kt dks pkj VqdM+ksa (prqFkka'kksa) esa mnxzu dkV
yhft, (fp=k 2-1.1) nsf[k;sA ,d ekaly 'kYd
vyx dj yhft,A

(iii) ekaly 'kYd dh ckgjh (mÙky) lrg dks viuh
vksj j[krs gq;s Hkhrjh (vory) lrg dks rksM+
Mkfy;sA ckgjh lrg vkidh rjiQ gksuh pkfg,A
(fp=k 2-1.2)

(iv) bl rjg 'kYd ,d rjiQ ls VwV tkrk gS ijUrq ,d
f>Yyh nksuksa va'k dks tksM+s j[krh gSA (fp=k 2.1.3)
ftls vki vius ck;s gkFk esa idM+s jgrs gSaA

(v) VwVsa fljksa dks èkhjs ls [khfp,¡ vki ns[ksaxs fd vkids
ck;s gkFk esa idM+s gq;s VqdM+s ls ,d iryh ikjn'khZ
,fiMfeZl irZ vklkuh ls mrjrh tk jgh gSA (fp=k
2-1.4)

(vi) ;fn] Nhyu vkdkj esa cM+h gks rks ,d ckjhd dSaph
;k CysM ls yxHkx 2 mm dk ,d NksVk VqdM+k
dkV yhfy,A ,slk djus ds fy;s Nhyu dks ,d
cwan ikuh esa ,d LykbM ij jf[k;s vkSj mls dkfV,A

(vii) ;fn Nhyu esa dksbZ lyoVsa gks rks mls foPNsnu lqb;ksa
dh lgk;rk ls iQSyk yhft,A

(vii) lkiQ&lkiQ dkVh xbZ bl Nhyu dks ,d vU; lkiQ
LykbM ds eè; ij ,d cwan ikuh esa vkSj ikuh dh
vfèkd ek=kk dks CyksfVax isij ls lq[kk nhft,A
(fp=k 2-1.5)

(ix) vc bl LykbM dks lw{en'khZ ds vYi vkoèkZu ij
fujh{k.k dhft, (izs{k.k 1 dks iwjk dhft,)

fp=k 2.1.1

fp=k 2.1.2

fp=k 2.1.3

fp=k 2.1.4

fp=k 2.1.5
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vfHkjatu (Staining)

(i) tc vkidks Nhyu esa ,fiMeZy dksf'kdk, Li"V fn[kkbZ nsus yx tk, rc LykbM dks lw{en'khZ
ds uhps ls gVk yhft,A

(ii) LykbM ij ls ikuh dks ,d vksj cgk nsa] vkSj fiQj LykbM ij gh j[ks&j[ks Nhyu ds Åij
,d NksVh lh cwan lSÝsfju dh Mkfy, vkSj inkFkZ dks yxHkx nks fefuV blh (LVsu) ij iM+k
jgus nhft,A

(iii) vfHkjaftr inkFkZ dks lw{en'khZ ds uhps j[kdj tkafp, fd vfHkjatu Bhd izdkj ls gqvk ;k
ughaA ;g u rks vfèkd xgjk gksuk pkfg, vkSj u gh cgqr gYdkA ;fn gYdk gks rks FkksM+s
le; ds fy;s vfHkjatd esa j[k nsA

(iv) LykbM ls vfHkjaftr inkFkZ dks mBk yhft,] mls ikuh ls èkksb;s vkSj ,d ubZ LykbM ij ,d
cwan fXyljhu Mkydj j[k nhft, (tSlk fd fp=k esa fn[kk;k x;k gS)

(v) dojfLyi dks vius ck;s gkFk ij bl rjg ls idM+uk pkfg, fd LykbM ij ikbZ dks.k dh
fn'kk jgsa vkSj dojfLyi dk fupyk Hkkx (fljk) fXyljhu dks Nw ldsA vc lqbZ dh lgk;rk
ls dojfLyi dks èkhjs&èkhjs uhps dh vksj yk;s rkfd inkFkZ esa ok;q ds cqycqys u vkus ik;sA

(vi) fXyljhu dh vfèkd ek=kk dks CyksfVax isij dh lgk;rk ls gVk nhft,A

(vii) vc ;g LykbM vkxs izs{k.k fy;s rS;kj gSA (izs{k.k 2 dks iwjk dhft,)A

(viii) lw{en'khZ ds uhps nsf[k;s rFkk fn;s x;s vkjs[k (fp=k 2-1.7) ds lkFk mldk feyku dhft,
tks vki lw{en'khZ ds uhps LykbM ns[k jgs gSaA

fp=k 2.1.6 doj fLyi yxkuk fp=k 2.1.7 I;kt esa ,fiMeZy dksf'kdk;s

2.1.3 lkoèkkfu;ka

(i) Nhyu dks vfèkd le; rd gok esa [kqyk u NksfM+,¡] ugha rks ;g lw[k tk,xh rFkk blds
Hkhrj ok;q ds cqycqys vk tk,¡xsA



thofoKku

thofoKku izk;ksfxd iqfLrdk
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thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

(ii) Nhyu dks LykbM ds eè; esa gh ekmaV djuk pkfg,A

(iii) Nhyu dks isVªhfM'k ls LykbM ij ;k ,d ls nwljh LykbM ij ys tkus ds fy;s lnSo cqz'k
dk (lqbZ dk ugha) iz;ksx djuk pkfg,] oukZ Nhyu VwV tk,xhA

(iv) ekmaV esa dksbZ ok;q dk cqycqyk u vkus nhft;sA

(v) ekmaV rS;kj djus ds fy;s lkiQ LykbM o doj fLyi dk iz;ksx dhft,A

2.1.4 izs{k.kksa dks fjdkMZ djuk

izs{k.k 1

lw{en'khZ ds vYi&vkoèkZu ij vki D;k ns[k ldrs gSa %

(i) fcuk vfHkjaftr I;kt Nhyu esa vk;rkdkj dksf'kdkvksa dh yEch&yEch ijrsaA vki dksf'kdkvksa
dh dkSu lh lajpuk dks ns[k ldrs gSa!

.........................................................................................................................

(ii) D;k vkidks dksf'kdk fHkfÙk rFkk dksf'kdk nzO; ds Hkhrj fLFkr dsUnzd vkSj ,d cM+h èkkuh
fjfDrdk fn[kk;h ns jgh gSaA

.........................................................................................................................

izs{k.k&2

I;kt Nhyu ds vfHkjaftr djus ds ckn

(i) D;k vkidks Nhyu esa vusd dksf'kdk,¡ ;k dsoy ,d dksf'kdk fn[kkbZ ns jgh gSA bu dksf'kdkvksa
dh lkekU; vkÑfr D;k gS\ (vk;rkdkj] o`Ùkkdkj] f=kHkqtkdkj] cgqHkqth vkfn)A

.........................................................................................................................

(ii) izR;sd dksf'kdk esa xgjk vfHkjaftr fiaM D;k gS\

.........................................................................................................................

(iii) D;k dksf'kdk ds dksf'kdknzO; esa vkidks dksbZ èkkuh (fjfDrdk) fn[kk;h nsrh gSA

.........................................................................................................................

(iv) D;k dsUnzd vfHkjaftr fd;s tkus ds ckn T;knk Li"V fn[kk;h nsrk gS\

.........................................................................................................................

(v) dksf'kdk ds Hkhrj dksf'kdknzO; dh D;k fLFkfr gS\ (dsUnzh; vFkok ifjèkh;)

.........................................................................................................................
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(vi) dsUnzd dh vkÑfr D;k gS\ xksykdkj] v.Mkdkj vFkok vfu;fer vkfnA

.........................................................................................................................

(vii) I;kt dh Nhyu dksf'kdk vkjs[k cukb, tSls fd og lw{en'khZ esa fn[kkbZ nsrh gSA mlds fofHkUu
Hkkxksa dh ukekadu dhft,& tSls dksf'kdk fHkfÙk] dksf'kdk nzO;] èkkuh (fjfDrdk) rFkk dsUnzdA

.........................................................................................................................

(viii) lHkh izs{k.kksa dks viuh fjdkMZ&iqLrd esa ntZ dhft,A

.........................................................................................................................

2.1.5 f'k{kd ds fy,

Ñi;k lqfuf'pr dj ys fd

1. LykbMksa vkSj dojfLyi dks iz;ksx djus ls iwoZ mUgsa vPNh izdkj ls lkiQ dj fy;k x;k gSA

2. lw{en'khZ dks Bhd izdkj ls laHkkyk tk jgk gSA

3. inkFkZ dk vfHkjatu Bhd izdkj ls fd;k x;k gS D;ksafd vfHkjatd dksf'kdkvksa ds dqN ?kVdksa
dks Li"V :i ls ns[kus esa enn djrk gSA

4. Ñi;k fo|kfFkZ;ksa dks crkb, fd dksf'kdk ds Hkhrj vkSj Hkh ?kVd gksrs gSa ftUgsa la;qDr lw{en'khZ
esa ugha ns[k ldrs gSaA

5. Ñi;k fo|kfFkZ;ksa dks crkb, fd vfHkjatu dk D;k egRo gSaA
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iqfLrdk
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vH;kl 2

2.2 ekuo dh diksy (xky) dh dksf'kdkvksa dk vLFkk;h ekmaV cukukA

ekuo diksy dksf'kdkvksa dh LykbM cukuk vklku gS vkSj blls fdlh dksf'kdk dh ,d vPNh
>yd fey tkrh gS rFkk ;g Hkh irk pyrk gS fd 'kYdh ,fiFkhfy;e dh dksf'kdk,¡ fdl izdkj
O;ofLFkr jgrh gSA

mn~ns';

;g vH;kl dks iwjk dj pqdus ds ckn vki %

ekuo diksy (xky) dksf'kdkvksa ls 'kYdh ,fiFkhfy;e dks fudky ikus dh dq'kyrk izkIr
dj pqds gksaxs_

,d laHkkx izysi (Smear) rS;kj dj ldsaxs_

'kYdh ,fiFkhfy;e ds fo'ks"k y{k.kksa dks igpku ldsaxsA

2.2.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

(i) izk.kh dksf'kdkvksa esa dksf'kdk fHkfÙk rFkk cM+s izdkj dh èkkfu;k¡ ugha ik;h tkrhA

(ii) ,fiFkhfy;e Ård vaxksa dk vkoj.k cukrk gS] rFkk og vusd izdkj dk gksrk gSA

(iii) diksy ;kfu xky dk Hkhrjh vLrj (vkoj.k) 'kYdh ,fiFkhfy;e dk cuk gksrk gS ftldh
dksf'kdk;sa (d) piVh gksrh gS ([k) ikl&ikl lVh tqM+h gksrh gS (x) muesa dsUnzd eè;
esa gksrk gSA

vko';d lkfexzh %

(i) LykbM (ii) doj fLyi (iii) fiQYVj isij

(iv) lqbZ;ka (v) esFkhyhu Cyw (vi) cqz'k

(vii) VwFk&fid
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iqfLrdk

fVIi.kh

2.2.2 iz;ksx fofèk

(i) vPNh izdkj ls /kqyh gqbZ ,d VwFk&fid yhft;s vkSj mldks vius eq[k ds Hkhrj xky ds
Hkhrjh vkoj.k (vLrj) ij èkhjs&èkhjs ls fiQlykb,A mldh uksad ij dqN ';ku (xk<+k lk)
ikjn'khZ inkFkZ bdV~Bk gks tk,xkA bl inkFkZ dks ,d LykbM ij iQSYkkb;s (izysi cukb,) (vki
pkgs rks VwFk fid dh txg ,d ekfpl dh rhyh ds elkys jfgr fljs dk Hkh iz;ksx dj
ldrs gSaA

(ii) izysi ij ,d cwan ikuh o ,d cwan esFksyhu Cyw vfHkjatd Hkh Mkfy;sA

(iii) yxHkx ,d fefuV ds fy;s ,sls gh NksM+ nhft,A

(iv) LykbM dks Vs<+k djds iQkyrw (vfèkd ek=kk) LVsu dks cg tkus nhft,A

(v) inkFkZ ds Åij ,d doj fLyi dks lqbZ dh lgk;rk
ls] ;g è;ku j[krs gq;s fd ok;q dk dksbZ cqycqyk
u tk,] èkhjs ls jf[k,A

(vi) doj fLyi dks lqbZ ds fiNys fljs ls èkhjs ls nckb,
rkfd uhps dh dksf'kdk,¡ ,d leku gks tk,¡A

(vii) ;g è;ku esa j[krs gq, fd doj fLyi ugha fgys]
LykbM dks eqM+s gq;s fiQYVj isij ds uhps j[kdj
iQkyrw LVsu dks lks[k nhft,A

(viii) lw{en'khZ esa nsf[k;s vkSj diksy (xky) dksf'kdkvksa dh lajpukvksa (lajpukRed) ckjhfd;ksa
dks ns[kus dk iz;kl dhft, rFkk izs{k.k 1 esa fn;s x;s iz'uksa ds mÙkj fyf[k;sA

2.2.3 lkoèkkfu;k¡

(i) xky dh Hkhrjh lrg dks cgqr gYds ls [kqjfp, rkfd vk?kkr u yxs o [kwu ugha fudysA

(ii) è;ku jf[k;s fd dojfLyi VwV u tk,A

(iii) vfrfjDr LVsu dks gVkrs le; iwjk è;ku jf[k;s fd dgha doj fLyi vkSj mlds uhps dh
lkexzh fgy u tk,A

2.2.4 izs{k.kksa dks fjdkMZ djuk

izs{k.k&1

diksy dksf'kdk,¡ lw{en'khZ ds uhps

(i) dqN dksf'kdkvksa dk vkjs[k viuh fjdkWMZ&iqfLrdk esa cukb,] Bhd oSlk gh tSlk vki mUgsa
ns[k jgs gSaA

.........................................................................................................................

fp=k 2.2.1 diksy (xky) dksf'kdk
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iqfLrdk
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(ii) diksy dksf'kdkvksa dh vkÑfr dSlh gS\

.........................................................................................................................

(iii) diksy dksf'kdk ds Hkhrj dsanzd dgk¡ ij fLFkr gSa\

.........................................................................................................................

(iv) bl vH;kl (diksy dksf'kdk) esa ns[kh xbZ dksf'kdkvksa rFkk I;kt dh Nhyu esa ftu dksf'kdk
dks vkius ns[kk Fkk] bu nksuksa ds eè; fuEufyf[kr esa D;k varj gSa] crkb,¡\

(a) dksf'kdk fHkfÙk dh mifLFkfr ;k vuqifLFkfr

.................................................................................................................

(b) cM+h èkkuh dh mifLFkfr ;k vuqifLFkfr

.................................................................................................................

(c) vkÑfr % fofHkUu izdkj dh

.................................................................................................................

(v) D;k diksy dksf'kdkvksa esa fdlh rjg dh dksf'kdk fHkfÙk ik;h tkrh gSa\

.........................................................................................................................

(vi) D;k diksy dksf'kdk, ,fiFkhfy;eh dksf'kdk,a gksrh gSA bl izdkj ds ,fiFkhfy;e dk uke
D;k gSA

.........................................................................................................................

2.2.5 f'k{kd ds fy,

(i) bl vH;kl dh fiNys vH;kl ls rqyuk dh tk ldrh gS rkfd ikni&dksf'kdk vkSj
izk.kh&dksf'kdk esa foHksn fd;k tk ldsA

(ii) fiNys vH;kl esa ftu&ftu ckrksa dks lqfuf'pr fd;k tkuk vFkok tksj fn;k tkuk crk;k
x;k] os lc bl vH;kl ij Hkh ykxw gksrh gSA
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vH;kl 2

2.3 iÙkh dh ,fiMfeZl dk vLFkk;h ekmaV rS;kj djds jUèkz dh lajpuk dk
vè;;u djukA

;g LykbM iÙkh dh (i) ,fiMeZy dksf'kdkvksa rFkk (ii) jaèkzksa d.kksa] nks j{kk dksf'kdkvksa ls feydj
curs gSa] dk ,d vH;kl nsrs gSA bl jf{kr dksf'kdkvksa esa lqLi"V U;wfDy;l (dsanzd) rFkk DyksjksIykLV
gksrs gSaA blds foijhr ,fiMeZy dksf'kdkvksa esa DyksjksIykLV (Chloroplast) dk vHkko gksrk gSA

mn~ns';

bl vH;kl dks iwjk djus (pqdus) ds ckn vki%
iÙkh esa ls ,fiMeZy Nhyu dks fudkyus dh dq'kyrk izkIr dj ik,¡xs_
ok;q ds cqycqysa jfgr iÙkh dh Nhyu dk vfHkjaftr ekmUV rS;kj dj ik,¡xs_
iÙkh dh ,fiMfeZl ds fof'k"V y{k.kksa dk fujh{k.k dj ik,aaxs rkfd I;kt dh Nhyu ds lkFk
rqyuk dj ik,¡xsA

2.3.1 D;k&D;k iwoZ tkudkjh gksuk vko';d gS

(i) iÙkh dh ,fiMfeZl ,dne lVh gq;h dksf'kdkvksa ls fufeZr gSA bu dksf'kdkvksa esa ls
dksf'kdkfHkfÙk] dsUnzd vkSj dksf'kdk nzO; ik;k tkrk gSA

(ii) ,fiMeZy dksf'kdkvksa ds chp&chp esa NksVs&NksVs fNnz ik;s tkrs gSa] ftUgsa LVksesVk ;k jaèkz dgrs
gSaA (,d opu&LVksek)A buesa ls izR;sd fNnz lse ds vkdkj dh nks cM+h dksf'kdkvksa }kjk
<dk gksrk gSA ftUgsa }kj (j{kk) dksf'kdk, dgrs gSaA ;s }kj dksf'kdk,] jaèkzksa ds [kqyus ;k can
gksus ds fy;s mÙkjnk;h gSA bu dksf'kdkvksa esa dksf'kdk fHkfÙk] dsanzd rFkk dksf'kdk nzO; ds
lkFk&lkFk DyksjksIykLV Hkh ik;k tkrk gSA

(iii) }kj dksf'kdkvksa dh Hkhrjh nhokjsa] ckgjh nhokjksa dh rqyuk esa eksVh gksrh gSA

vko';d lkexzh

(i) LykbM (ii) fiQYVj isij (iii) cqz'k
(iv) doj fLyi (v) lqb;ka (vi) ty

(vii) fyyh dh iÙkh ;k dksbZ vU; iÙkh ftldh Nhyu vklkuh ls fudkyh tk
ldrh gSA
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2.3.2 iz;ksx&fofèk

(i) fyyh dh ,d iÙkh yhft,A bls yxHkx 6 cm2 (lseh2)ds NksVs&NksVs VqdM+ksa esa dkV nhft,A

(ii) budks ikuh ls èkks nhft,A

(iii) iÙkh dh Åijh lrg dh rjiQ rksM+us ds fy;s] bl rjg eksfM+, rkfd ;g fiQj Hkh tqM+h jgsA

(iv) èkhjs ls VwVk gqvk Hkkx [khafp,A

(v) vki ik,¡xs fd fupyh ,fiMfeZl 'ks"k iÙkh ls vyx gks jgh gSA

(vi) ckjhd dSaph yhft;s vkSj ,d lkekU; vkdkj dh Nhyu dk VqdM+k dkfV, vkSj ml VqdM+s
dks ikuh ls Hkjh isVªhfM'k esa j[k nhft,A

(vii) ,d lkiQ dh xbZ LykbM yhft,A ml LykbM ds eè; esa ikuh dh ,d cwan Mkfy;s rFkk
isVªhfM'k esa ls Nhyu dks LykbM ij czq'k dh lgk;rk ls j[k nhft, vkSj ml ij doj fLyi
j[k nhft,A

(viii) ikuh dh vfèkd ek=kk dks LykbM ds Åij eqM+s fiQYVj isij dks j[kdj gVk nhft,A

(ix) loZizFke] bl LykbM dks de vkoèkZu {kerk okys lw{en'khZ] esa ns[ks rFkk ckn esa mPp vkoèkZu
{kerk okys lw{en'khZ esa ns[ksaA

(x) vius fujh{k.kksa dks fjdkWMZ dhft,A

fp=k 2.3.1 LVksesVk (jUèkz) dk lajpuk

gfjryod

eksVh fHkfÙk

Me: ds vkdkj
dh }kj dksf'kdk,a

[kqyk ja/zk
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2.3.3 lkoèkkfu;k¡

(i) iÙkh dh Nhyu dks dHkh Hkh lw[kus ugha nhft,A

(ii) LykbM ds dsanz esa Nhyu dks j[kdj ekmUV dhft,A

(iii) Nhyu dks LykbM ij j[kus ds fy;s czq'k dk iz;ksx dhft,A

(iv) blesa dksbZ Hkh cqycqyk u gksA

(v) LykbM rFkk doj fLyi ,dne lkiQ gksus pkfg,A

2.3.4 izs{k.kksa dks fjdkMZ djuk

de vkoèkZu {kerk ds lw{en'khZ ds uhps

(i) vki iÙkh dh ,fiMfeZl esa fdrus izdkj dh dksf'kdk, ns[k ldrs gSaA

.........................................................................................................................

(ii) }kj dksf'kdk,¡] nwljh ,fiMeZy dksf'kdkvksa ls fdl izdkj fHkUu gSA rhu varj crkb;sA

(d) .................................................................................................................

([k) .................................................................................................................

(x) .................................................................................................................

(iii) D;k }kj dksf'kdkvksa dh dksf'kdk fHkÙkh eksVh gksrh gSA ;fn ugha rks dksf'kdk fHkÙkh dk o.kZu
dhft,A

.........................................................................................................................

(iv) vki ,fiMeZy dksf'kdkvksa vkSj }kj dksf'kdkvksa dks muds vkdkj ds vkèkkj ij fdl izdkj
varj dj ik;saxsA

.........................................................................................................................

(v) iÙkh dh Nhyu esa jaèkzksa dks fn[kkus okyk ukekafdr fp=k cukb;sA

2.3.5 f'k{kd ds fy,

Ñi;k bl ckr ij cy ns %

1- vf/drj ifÙk;ksa esa jUèkz Åijh lrg dh rqyuk esa fupyh lrg ij vf/d ik;s
tkrs gSaA

2- fdlh vU; ikS/ks ds jUèkksa dks ns[kus ds fy, Bhd ;gh rduhd mi;ksx esa yk;h tk
ldrh gSA

3- j{kd dksf'kdk;sa ,fiMeZy dksf'kdk;sa gksrh gS tks ,d fof'k"V dk;Z dks djrh gSA
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vH;kl 2

2.4 dqdqjfcVk ds rus ls tkbye rFkk Ýyks,e dh fufeZfr ,oa vè;;u

tkbye rFkk Ýyks,e ikSèkksa esa ik, tkus okys lfEeJ Ård (complex tissue) gksrs gSaA iÙkh] ruk
rFkk tM+ esa ik, tkus okys laoguh caMy bUgha Årdksa ls cus gksrs gSaA tkbye esa okfgdk,a] VªSdhM]
iSjsudkbek rFkk js'ks gksrs gSaA Ýyks,e esa pkyuh ufydk,¡ (Seive Tubes) lgpj dksf'kdk,¡
(Companion cell), iSjsUdkbek rFkk js'ks gksrs gSaA

mn~ns';

bl vH;kl dks iwjk dj pqdus ds ckn vki %

 lw{en'khZ ds uhps tkbye rFkk Ýyks,e dks igpku ldsaxs_

 tkbye rFkk Ýyks,e dgk¡&dgk¡ fLFkr gS] ns[k ldsaxs ,oa muds eè; varj crk ldsaxs_

2.4.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

1. tkbye rFkk Ýyks,e Ýyks,e laoguh caMyksa ds jpd Hkkx gksrs gSaA

2. ;s tM+ksa] ifÙk;ksa rFkk ruksa esa ik, tkrs gSaA

fp=k 2.4.1 tkbye rFkk Ýyks,e
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vko';d lkexzh

(i) dqdqjfcVk ruk (ii) rst CysM@jstj (iii) LykbM

(iv) eghu czq'k (v) ty (vi) doj fLyi

(vii) fXyljhu (viii) lSÝsfuu LVsu (ix) la;qDr lw{en'khZ

2.4.2 iz;ksx fofèk

(i) dqdqjfcVk rus dk vuqizLFk dkV (Transverse section) dkfV,A

(ii) ,d iryk lsD'ku NkaVdj mls lSÝsfuu esa LVsu dhft,A

(iii) lsD'ku dks lkiQ ty ls èkksb, rkfd vfrfjDr LVsu fudy tk,A

(iv) LVsu fd, gq, lsD'ku dks LykbM ds eè; esa ,d cwan fXyljhu esa jf[k,A

(v) blds Åij ,d doj fLyi jf[k, vkSj la;qDr lw{en'khZ ds uhps j[kdj laoguh caMy nsf[k,A

2.4.3 lkoèkkfu;ka

1. lsD'ku irys rFkk ,d leku dVs gksus pkfg,A

2. ,d vPNk lsD'ku lhèkk] vuqizLFk ;k yEcor~ ry esa dkVk tkuk pkfg,A mls frjNk ugha dkVuk
pkfg,\

3. lsD'ku ds lw[kus ls iwoZ gh lw{en'khZ esa LykbM dk ijh{k.k dhft,A

2.4.4 izs{k.kksa dks fjdkMZ djuk

(i) D;k vki eksVh nhokjksa okyh ,oa yxHkx o`Ùkkdkj yky LVsu gqbZ dksf'kdk,¡ ns[k ik jgs gSa\

;fn gk¡ --------------------------------------------------- rks ;s dksf'kdk,¡ tkbye dh gSaA

(ii) D;k vuqizLFk lsD'ku esa lHkh okfgdk,a leku O;kl dh fn[kkbZ iM+ jgh gS\

gk¡@ugha ..........................................................................................................

(iii) D;k vkidks tkbye ds Bhd Åij dqN iryh nhokjksa okyh fcuk LVsu okyh dksf'kdk,¡ fn[kkbZ
iM+ jgh gSA\

gk¡@ugha ..........................................................................................................

(iv) viuh fjdkMZ iqLrd esa tkbye rFkk Ýyks,e dh dqN&dqN dksf'kdkvksa ds vkjs[k (fp=k)
cukb,A

2.4.5 f'k{kd ds fy,

f'k{kd fo|kfFkZ;ksa dks blesa enn djsa fd

(i) vuqizLFk dkV esa laoguh caMyksa dks ns[k ldsA

(ii) tkbye rFkk Ýyks,e dks igpku ldsA
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thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

vH;kl 2

2.5 jsf[kr is'kh js'kksa dh vLFkk;h LVsu dh xbZ fufeZfr rFkk dkdjksp dh Vkax
esa jsf[kr is'kh js'kksa dk vè;;u djukA

is'kh js'ks ,slh dksf'kdk,¡ gksrh gSa ftudk dk;Z izk.kh dks vFkok mlds 'kjhj ds fofHkUu Hkkxksa dks
xfr iznku djuk gSA iknksa dh isf'k;ksa esa tks is'kh dksf'kdk,¡ gksrh gSa mUgsa jsf[kr (Striped Striated)

isf'k;k¡ dgrs gSa rFkk ;s ,sfPNd fu;a=k.k ds vkèkhu gksrh gSaA vki budh lajpuk dk vè;;u dk¡djksp
dh Vk¡x ls djsaxsA vjsf[kr (unstraited) isf'k;k¡ vuSfPNd gksrh gS rFkk fofoèk Hkhrjh vaxksa tSls
fd ikpu ra=k esa ik;h tkrh gSA budh lajpuk dk vè;;u vki iwoZfufeZr LykbMksa ls djsaxsA

mn~ns';

;g vH;kl iwjk djus ds ckn vki %

thfor dkWdjksp dks gkFk esa laHkkyus vkSj mldh Vkaxksa ls is'kh fudkyus dh dq'kyrk izkIr
dj ldsaxs_

jsf[kr is'kh js'kksa dh LVsu dh xbZ fufeZr LykbM cukus dh dq'kyrk izkIr dj ldsaxs_

jsf[kr is'kh js'kksa dks igpku ldsaxs rFkk muds vkjs[k cukdj mUgsa js[kkafdr dj ldsaxs_

jsf[kr rFkk vjsf[kr is'kh js'kksa esa foHksn dj ldsaxsA

2.5.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

1. is'kh js'kk ,d is'kh dksf'kdk gksrh gSA

2. ladqpu'khyrk bldk fo'ks"k y{k.k gSA

3. is'kh js'ks ls feydj is'kh Ård cukrs gSaA

4. isf'k;k¡ rhu izdkj dh gksrh gSµjsf[kr] vjsf[kr rFkk ân isf'k;k¡A budh lajpuk vkSj dk;Zfofèk
nksuksa esa fHkUurk gksrh gSA bu varj dks thofoKku dh lS¼kafrd ikB~; lkexzh (iqLrd 1)ls
nksgjkb,A
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thofoKku izk;ksfxd iqfLrdk

thofoKku

thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

vko';d lkexzh

(i) thfor dkadjksp (frypV~Vk) vki Lo;a ,d=k djus dk iz;kl djsaA

(ii) dk¡p dh LykbMsa (iii) doj fLyi (iv) fpefV;ka

(v) lqb;ka (vi) czq'k (vii) okp&Xykl

(viii) esFksyhu Cyw (ix) fXyljhu (x) la;qDr lw{en'khZ

2.5.2 iz;ksx fofèk

jsf[kr is'kh js'kksa dk ijh{k.k

(i) dk¡djksp dh ,d Vk¡x fudky nhft,A

(ii) ml iSj ds dkWDlk Hkkx dks igpkfu, (;g
Hkkx Vk¡x dk lcls pkSM+k igyk [k.M gksrk
gSA (fp=k 2.5-1)

(iii) ckjhd dSaph dh lgk;rk ls Vk¡x dks yackbZ
esa dkV Mkfy,A

(iv) Hkhrj dk liQsn js'kh; Ård jsf[kr (,sfPNd)
is'kh gksrh gSA

(v) blesa esFksyhu Cyw LVsu dh 2&3 cwans Mky
nhft,A

(vi) is'kh dks ,d okWp Xykl esa ikuh esa jf[k,A

(vii) fpeVh dh lgk;rk ls bl vfHkjaftr is'kh esa ls dqN FkksM+s ls js'ks fudky yhft, vkSj bUgsa
,d vU; okWp Xykl esa Mky nhft,A

è;ku jf[k, is'kh rFkk js'kksa esa LVsu u rks cgqr vfèkd xk<+k gks tk, vkSj u gh cgqr
gYdk

(viii) LVsu fd;s x;s is'kh js'kksa dks ,d lkiQ LykbM ij jf[k;sA

(ix) ,d fiQYVj isij }kjk Ård ds bèkj&mèkj iQSys vfrfjDr LVsu dks lks[k yhft,A

(x) is'kh dks lqbZ dh lgk;rk ls rksfM+;sA

(xi) LykbM ij ,d cwan fXyljhu Mky nhft, vkSj èkhjs ls doj fLyi yxkb,A gok ds cqycqys
u vkus nhft,A inkFkZ dks LykbM ds eè; esa ekmUV dhft, vFkkZr~ LykbM esa Ård ij doj
fLyi yxkb;sA

(xii) doj fLyi j[kus ds ckn lqbZ ;k isfUly ds fiNys fljs ls mls gYdk nckb, rkfd fXyljhu
rFkk is'kh js'ks doj fLyi ds uhps iQSy tk,A

fp=k 2.5.1 dk¡djksp dh ,d Vk¡x
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thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

(xii) lw{en'khZ ds uhps LykbM ijh{k.k dhft, rFkk uhps nh tk jgh ckrksa dks uksV dhft,A (izs{ki
1 Hkfj;s)

µ is'kh js'ks dh IykTek f>Yyh dks lkdksZysek (Sarcolemma) dgrs gSaA

µ is'kh js'kksa (is'kh dksf'kdkvksa) esa gYds vkSj xgjs jax dh ,dkarj Øe esa cuh ifV~V;k¡
vFkok js[kk,a fn[kk;h iM+rh gS vkSj blhfy, budk uke jsf[kr isf'k;k¡ iM+kA

µ izR;sd is'kh js'kk yack vkSj flfyaMjkdkj gksrk gSA

µ is'kh js'ks dh ifjfèk ij vusd dsanzd ns[ks tk ldrs gSaA

dHkh&dHkh vkidks LykbM esa dksbZ jsf[kr pkanh lh pedrh gqbZ flfyaMjkdkj lajpuk,a fn[kkbZ
ns ldrh gSA ;s okrd ufydk,a (Tracheal Tubes) gksrh gS ftUgsa is'kh js'kksa ls i`Fkd bu
rhu y{k.kksa ls igpkuk tk ldrk gSA (d) is'kh dk vHkko ([k) vf/kd pkSM+k O;kl vkSj
(x) buesa dsanzd ugha gksrkA

fp=k 2.5.2 jsf[kr is'kh js'ks

2.5.3 lkoèkkfu;ka

1. lkiQ LykbMsa rFkk doj fLyi dk mi;ksx dhft,A

2. LVsu ds i;kZIr Hkkx dk iz;ksx dhft,A

3. LykbM dks lw[kus ugha nhft,A

4. bl izdkj laHkkfy, fd inkFkZ vFkkZr~ u rks cgqr xk<+k LVsu gks tk, vkSj u gh cgqr gYdkA
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thofoKku izk;ksfxd iqfLrdk

thofoKku

thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

2.5.4 izs{k.kksa dks fjdkMZ djuk

izs{k.k&1

(i) gYds vkSj xgjs jax dh ifV~~V;k¡ vki fdl izdkj ds is'kh&js'kksa esa ns[krs gSaA jsf[kr vFkok
vjsf[krA

.........................................................................................................................

(ii) D;k js'ks ,d dsanzdh; vFkok cgqdsUnzdh; gS\

.........................................................................................................................

(iii) is'kh js'kksa dk vkdkj dSlk gS\

.........................................................................................................................

izs{k.k&2

1. nksuksa esa ls fdl izdkj ds is'kh js'ks esa vusd dsUnzd gksrs ik, tkrs gSaA

.........................................................................................................................

2.5.5 f'k{kd ds fy,

Ñi;k fuf'pr djsa fd %

1. lw{en'khZ iw.kZr% lek;ksftr gS vkSj LykbM dks Bhd izdkj ls iQksdl fd;k x;k gSA

2. fo|kFkhZ jsf[kr is'kh dks igpkusaxs vkSj mlds dsUnzd dk fujh{k.k djsaxs rFkk jsf[kr is'kh dks
fudkyus ds fy;s VªSfd;k dks fudkyus dh dksf'k'k djsaxs D;ksafd  VªSfd;k esa Hkh ,slh gh ifV~V;k¡
fn[kkbZ nsrh gSA
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thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

vH;kl 3

ikSèksa ds Hkkx tSls tM+] ruk] ,oa iÙkh ds vkdkfjdh; :ikUrj.kksa dk vè;;u
djukA

izk;ksfxd vH;kl cukus dh ;kstuk dk dk;Z gksrk gS fd dqN ikSèkksa ds Hkkx tSls tM+] ruk o ifÙk;ksa
esa gksus okys lajpukRed ifjorZuksa ds ckjs esa tks fdlh fof'k"V dk;Z dks djus ds fy;s :ikUrfjr
gksus dk ,d fopkj gS ftuds dk;Z vius lkekU; dk;ks± ls cgqr vyx gSaA

mn~ns';

bl vH;kl dks iwjk djus ds ckn vki %

ikSèkksa ds tM+] ruk o ifÙk;ksa esa gksus okys fofHkUu :ikarj.kksa ds izdkjksa dks igpku ldsaxs] blds
vfrfjDr vki bl vH;kl esa mudk fujh{k.k Hkh dj ldsaxs_

bu :ikarfjr lajpukvksa dks muds izkFkfed y{k.kksa ds vkèkkj ij foHksfnr vFkok igpku dj
ldsaxsA

3.1 vkidks D;k&D;k iwoZ tkudkjh pkfg,

(i) vkius tM+] ruk rFkk iÙkh ds :ikUrj.kksa ds ckjs esa fofHkUu ikSèkksa ds ckjs esa tks dqN Hkh tkudkjh
ifgys izkIr dh gksxh] mls nksgjkuk iM+sxkA

(ii) :ikarfjr lajpuk, ;k Hkkx viuh lkekU; lajpuk ls dkiQh fHkUu fn[kk;h ns ldrh gSA gks
ldrk gS fd ruk] tM+ dh rjg ls fn[kkbZ iM+sa ;k fiQj ,d iÙkh dh rjg] vkSj 'kk;n iÙkh
dkaVs ;k izrku ds vkdkj dh fn[kkbZ nsA

(iii) mu :ikarfjr :iksa ds dkj.k muds fofHkUu dk;Z] muds lkekU; dk;Z dh rqyuk esa vyx
gksrs gSA ,d :ikarfjr tM+] Hkkstu lap; rFkk lgkjk nsus dk dke djrh gSA ruk izdk'k la'ys"k.k
rFkk ,d ls vusd cuus dk dk;Z djrk gSA iÙkh lqj{kk vkSj lgkjk nsus dk dk;Z dj ldrh gSA
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thofoKku izk;ksfxd iqfLrdk

thofoKku

thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

vko';d lkexzh

(i) rktk ;k laxzgky; esa j[ks izfrekuA

(ii) izfrekuksa ds ekWMy

(iii) izfrekuksa ds fp=k ;k iQksVksxzkiQ] xktj] ewyh] pqdUnj] vnjd] vkyw] ftehdan] I;kt] ?kkl]
vkbdkfuZ;k] LVªkcsjh] uhcw vkSj vaxwj dh csy] eVj dh iÙkh] ukxiQuh] ?kVi.khZ rFkk vkLVªsfy;u
ccwyA

3.2 iz;ksx fofèk

(i) vyx&vyx fn'kkvksa ls izfrekuksa dk fujh{k.k dhft,A

(ii) vfèkdrj izfrekuksa dks ns[kus ij vkidks 'kh?kz gh le> esa vk tk,xk fd vki fdu izfrekuksa
dks ns[k jgs gSaA

(iii) ;fn vko';drk iM+sa rks vki gSaM ySal dk iz;ksx dj ldrs gSaA

(iv) fn[kk;s x;s izfrekuksa ds ukekafdr fp=k cukb;s tcfd muds igpku ds fy, fof'k"V y{k.kksa
dks n'kkZb,A

(v) izR;sd izfreku ds fy;s ,d fp=k ds lkFk mlds dqN fo'ks"k y{k.k crk;s x;s gSaA bu izfrekuksa
dk è;kuiwoZd fujh{k.k dhft, rFkk vkius okLro esa D;k fujh{k.k fd;k] ds vkèkkj ij vius
fujh{k.kksa dks fjdkWMZ dhft,A

(d) tM+ksa ds :ikUrj.k

1. ewyh

(i) ewlyk tM+] chp ls iQwyh gqbZ rFkk fljs o vkèkkj ij iryh
gksrh gSA

(ii) bls 'kaDokdkj tM+ ds uke ls tkuk tkrk gSA ;g Hkkstu
vR;fèkd ek=kk esa lafpr djrh gSA

2. pqdUnj

(i) pqdUnj dk Åijh Hkkx iQwydj yxHkx xksykdkj gks tkrk
gS vkSj fupys fljs ij ,dne iryh gks tkrh gSA

(ii) ;g dqEHkh:i tM+ dh rjg tkuh tkrh gSA

(iii);g Hkkstu lap; djus okyh tM+ gS rFkk 'kdZjk dk
lzksr gSA
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thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

3- xktj

(i) ;g vkèkkj ij pkSM+h rFkk 'kh"kZ ls ysdj] 'kh"kZ ls uhps tkus
ij èkhjs&èkhjs iryh gks tkrh gSA

(ii) bls rdqZ:i (conical) esa tkuk tkrk gSA

(iii)bldk dk;Z Hkkstu lap; djuk gSA

4. cjxn dk isM+

(i) eq[; rus dh 'kk[kkvksa ls ;kaf=kd lg;ksx ds fy;s
tM+sa fudyrh gSA

(ii) ;s tM+sa uhps dh vksj o`f¼ djrh gSa rFkk feV~Vh
esa èkal tkrh gS vkSj lgkjk nsus okys [kaHkksa dh rjg
dk;Z djrh gSA

(iii)bu tM+ksa dks lgkjk nsus okyh tM+s dgrs gSaA

5. xUuk

(i) eq[; rus ds fupys Hkkx ls cgqr lkjh tM+sa lgkjk iznku djus
ds fy;s fudyrh gSA

(ii) bu tM+ksa dks voLraHk (Stilt) tM+s dgrs gSaA
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thofoKku izk;ksfxd iqfLrdk

thofoKku

thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

6. jkbtksiQksjk

(i) ;g ikSèks dPN&nyny okys LFkkuksa ij mxrs gS

(ii) cgqr vfèkd la[;k esa 'kaDokdkj lajpuk, fudyrh gSA ftldh tM+s Åij dh vksj vkSj mèokZdkj
:i esa ckgj fudyrh gSa

(iii);g tM+s 'olu ds fy;s ok;oh; dk;Z djrh gSa rFkk U;wesVksiQksj ;k 'olu tM+ksa ds :i esa
tkuh tkrh gSA

3.3 izs{k.kksa dks fjdkMZ djuk

1- D;k vkius xktj ;k ewyh ls  jkse tSls lajpukvksa dks ckgj fudyrs ns[kk gSaA ;g lajpuk,a
D;k gS\

............................................................................................................................

2- ;s tM+s fdl rjg dk dk;Z djrh gSa\

............................................................................................................................

3- D;k vki bu ikSèkksa esa rus dh fLFkfr dk irk yxkus esa l{ke gSa\

............................................................................................................................

4- bu ikSèkksa esa vki ifÙk;k¡ dgk¡ ij ns[k ikrs gSa\

............................................................................................................................

([k) rus ds :ikarj.k

rus fofHkUu izdkj ls :ikarfjr gks ldrs gSaA

;s :ikarfjr lajpukvksa dh lgk;rk ls ikSèksa dks foijhr ekSleksa esa Hkkstu dk lap; djus] ikSèkksa
ds dkf;d tuu esa enn djus rFkk mudks ;kaf=kd lgkjk nsus vkSj lqj{kk iznku djus esa enn
djrs gSaA

bu ruksa dk Hkwfexr] miok;oh; rFkk ok;oh; izdkjksa esa lewfgr djds vè;;u fd;k tk
ldrk gSA
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thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

(i) Hkwfexr :ikarj.k

1. vnjd

(i) ;g vfu;fer 'kkf[kr] ,dne lhèkh
lajpuk gSaA

(ii) buesa ioZ] ioZlafèk;ka] dfydk rFkk 'kYd
i=k ik;s tkrs gSaA

(iii) bls izdan (Rhizome) dgrs gSaA

2. ftehdan

(i) ;g izdan (jkbtkse) dk gh ÅèokZdkj
fn'kk esa c<+k gqvk Bhd&Bhd rjg ls
la?kfur :i gSA ?kudan (corm)
dgykrk gSA

(ii) v{kh; dfydk,a vkSj 'kYd i=k Hkh ik;s
tkrs gSaA

3. vkyw

(i) ;g fpduk] Hkwjk] iQwyh gqbZ lajpuk gS
ftls dan (Tuber) dgrs gSaA

(ii) izR;sd fljs ij cM+h la[;k esa dfydk, ik;h
tkrh gS] ftUgsa vk¡[ksa dgrs gSaA

(iii) v{kh; dfydk ls u;s ikSèks fudyrs gSaA

4. I;kt

(i) cYo tSlk :i gS] bldk vkèkkj mÙky] la?kfur
gS tks blds vkèkkj ij viLFkkfud tM+ksa dk ,d
lewg mRiUu djrk gSA

(ii) blesa cgqr ls 'kYd i=k ik;s tkrs gSa tks ekaly
gksrs gSa vkSj Hkkstu dk lap; djrs gSaA

(iii) ifÙk;ksa ds v{k esa dfydk ik;h tkrh gSaA

(iv) iw.kZ izjksg :ikarfjr gks tkrk gSaA
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thofoKku izk;ksfxd
iqfLrdk
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(ii) miok;oh; :ikarj.k

dqN ikSèkksa esa] ruk vkaf'kd :i ls ok;oh; rFkk vkaf'kd :i ls Hkwfexr gksrs gSaA Hkwfexr Hkkx T;knk
xgjkbZ esa ugha ik;k tkrk gS rFkk {kSfrt :i ls Hkwfe ds vanj ik;k tkrk gSA blesa ioZ o ioZ lafèk;ka
ik;h tkrh gSA ioksZa ls ifÙk;ka fudyrh gS tks e`nk ds lrg ds Åij o`f¼ djrh gS vkSj tM+s Hkwfe
ds vanj jgrh gSaA

;g tehu ds Åij tM+ks a] ioksZ ds lkFk jsaxrh (yxh) gSA bls mifjHkwLrkjh (Runner)
dgrs gSaA

,d dksey 'kk[kk tks v{kh; dfydk ls fudyrh vkSj e`nk dh lrg ds uhps {kSfrt :i ls
c<+rh gSA

bls ekr` ikSèks ls rksM+k tk ldrk gS rFkk Lora=k :i ls mxk;k tk ldrk gSA

1. LVªkcsjh

(i) rus ds vkèkkj ls 'kk[kk,a fudyrh gS tks fr;Zd :i esa o`f¼
djrh gSA bls HkwLrkjh (Stolon) dgrs gSaA

(ii) vkius vkyw ds ckjs esa vè;;u fd;k tks fd okLro esa ,d
HkwLrkjh gSA

2. vkbdkfuZ;k vkSj fifLV;k

(i) NksVs&eksVs {kSfrt :i ls 'kkf[kr iÙkh ds v{k
ls fudyus okys gksrs gSaA

(ii) ifÙk;ksa ds Åij ekse dh irZ dh o`f¼ gksrh gS
rFkk uhps NksVh&NksVh tM+ksa ds lewg dh mRifÙk
gksrh gSA

(iii)bls HkwLrkfjdk (offfset) Hkh dgrs gSaA

(iii) ok;qdh; :ikarj.k

1 vaxwj dh csy

(i) iÙkh ds v{k ls izrku fudyrk gS tks rkj tSlh]
dq.Mfyr lajpuk gksrh gSA

(ii) izrku detksj rus dks Åij p<+us ds fy;s
lgk;rk nsus dk dk;Z djrk gSA

larfr ikS/k

LVksyu
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thofoKku izk;ksfxd
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2- uhcw rFkk djkSank

(i) rus dh v{kh; ;k 'kh"kZLFk dfydk,¡ :ikarfjr gksdj dkaVs
(Thorn) esa ifjofrZr gks tkrh gS tks ,d etcwr uqdhyh
lajpuk,a gSaA

(ii) dkaVs ikSaèks dks lqj{kk iznku djrs gSaA

3. ukxiQuh

(i) gjk] piVk] eksVh 'kk[kk;sa o vlhfer o`f¼ okyk gksrk gSA

(ii) ifÙk;k¡ dkaVks esa ifjofrZr gks tkrh gSA

(iii) bl :ikarfjr lajpuk dks i.kkZHkoàr (Phylloclade)
dgrs gSaA

4. ,LiSjsxl

1- ;g lhfer o`f¼ okyh 'kk[kk, gksrh gS] tks gjh
gks tkrh gS vkSj iÙkh dh rjg dk;Z djrh gSA budks
i.kkZHk ioZ (Cladode) dgrs gSaA

3.4 izs{k.kksa dks fjdkMZ djuk

1- vnjd ds izdan dks ns[kdj D;k vki mlesa ns[kh x;h rhu lajpukvksa ds uke crk
ldrs gSa

............................................................................................................................

2- vkyw ds dan ds fdl Hkkx ls u;k ikSèkk curk gSa] mldk uke crkb;sA

............................................................................................................................
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3- D;k vki ?kkl ds mifjHkwLrkjh rus esa d{kh; dfydk dh fLFkfr igpku ldrs gSa\

............................................................................................................................

4- D;k vki vius ?kj ds ykWu dh ?kkl esa mldk ruk ns[k ldrs gSa\

............................................................................................................................

5- vkbdkfuZ;k dh o`f¼ bruh rhoz xfr ls gksrh gSA bldk D;k dkj.k gS\

............................................................................................................................

6- vaxwj ds rus dk izrku rFkk djkSnsa ;k uhcw ds dkaVs dks :ikarfjr rus D;ks dgrs gSaA

............................................................................................................................

7- fiQYyksDysM vkSj DysMksM dks :ikarfjr e#LFkyh; rus D;ks dgrs gSa\ dkj.k nhft,A

............................................................................................................................

(x) ifÙk;ksa dk :ikarj.k

;|fi ifÙk;ksa dk dk;Z eq[;r% ikSèks ds fy;s Hkkstu dk la'ys"k.k djuk gSA dqN ikSèks esa ifÙk;ka
:ikarfjr gksdj dqN fo'ks"k dk;Z tSls ikSèkksa dk lgkjk rFkk lqj{kk nsus dk dk;Z djrh gSaA

1. eVj %

(i) ifÙk;ka (,d NksVk lk Hkkx) iryh] rkj tSlh] iw.kZ
:is.k dq.Mfyr] :ikarfjr jpuk gksrh gS] ftls
izrku (Tendril) dgrs gSaA

(ii) ;g ikSèks ds vkjksgh vax gksrs gSaA

2. ukxiQuh

(i) ifÙk;k :ikarfjr gksdj rst] uqdhys dkaVks ds :i
esa ikSèks dh lqj{kk ds fy;s dk;Z djrh gSA

(ii) blds dkaVs ok"iksRltZu dks de djus esa enn
djrs gSaA

izrku
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3. vkLVªsfy;u ccwy

(i) blesa oàr piVk] gjk iÙkh tSlk cu tkrk gS ftls
fiQYyksM (phyllode) dgrs gSaA

(ii) ;g izdk'k la'ys"k.k esa enn djrk gSA

4. ?kVi.khZ (Pitcher plant)

(i) iÙkh ,d ?kV ds :i esa ifjofrZr gks tkrh gS vkSj
iÙkh ds fljs dhVksa dks can djus ds fy, <+Ddu
dk dk;Z djrs gSaA

(ii) ;g ,d dhVkgkjh (Insectivorous) ikSèkk gSA

3.7 izs{k.kksa dks fjdkMZ djuk

1- eVj ds izrku dks è;kuiwoZd nsf[k;sA vki mudks :ikarfjr ifÙk;ka D;ksa dgrs gSa\

............................................................................................................................

2- eVj esa iÙkh dk dkSu Hkkx :ikarfjr gksrk gS\

............................................................................................................................

3- ukxiQuh ds ikSèks dk dkSu lk Hkkx Hkkstu rS;kj djrk gSA

............................................................................................................................

4- D;k vkius :ikarfjr ifÙk;ksa dk è;kuiwoZd fujh{k.k fd;k gS] ;g dgk¡ ij fLFkr gksrh gS\

............................................................................................................................

f'k{kd ds fy,

vè;kid f'k{kkfFkZ;ksa dks :ikarfjr lajpuk] d{kLFk dfydk] 'kYd i=k rFkk ewyjkse vkSj dkaVks
o izrkuksa ds fofHkUu izfrekuksa esa igpkuus esa lgk;rk djsaA

?kV
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vH;kl 4

iwoZfufeZr (LFkk;h) LykbMksa }kjk ruk vkSj tM+ (f}chti=kh rFkk ,dchti=kh
nksuksa) dh lajpuk dk izn'kZu

rus rFkk tM+ fofHkUu izdkj ds Årdksa ds cus gksrs gSaA ;s Ård tM+ rFkk rus dh lajpuk esa vyx&vyx
ijrks ds :i esa gksrs gSaA ;g vH;kl bUgha Årdksa dh foLr`r tkudkjh djk,xkA

mn~ns';

;g vH;kl iwjk djus ds ckn vki %

f}chti=kh ,oa ,dchti=kh rus dh vuqizLFk dkV dks igpku ldsaxs_

f}chti=kh ,oa ,dchti=kh tM+ksa dh vuqizLFk dkV dks igpku ldsaxs_

fofHkUu Årdksa ls cuh fofHkUu ijrksa dh fLFkfr dks igpku ldsaxs_

ruk rFkk tM+ ds fofHkUu lsD'kuksa (dkV) ds chp 'kkjhjh; foHksn dj ldsaxsA

4.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

1- fofHkUu ijrsa vyx&vyx izdkj ds Årdksa dh cuh gksrh gSA

2- Ård ijrsa ,d fuf'pr Øe esa ik;h tkrh gSA

3- 'kkjhjhr% ,dchti=kh rFkk f}chti=kh ruksa ds fofHkUu Årdksa dk O;oLFkkØe ,d fof'k"V
izdkj dk gksrk gSA

4- ,dchti=kh rFkk f}chti=kh tM+ksa ds eè; laogu {ks=k esa varj jgrs gS tks fd 'kkjhjh; gksrs
gSA

vko';d lkexzh

(i) la;qDr lw{en'khZ (ii) foPNsnu lw{en'khZ

(iii) f}chti=kh rFkk ,dchti=kh rus dh vuqizLFk dkV dh LFkk;h LykbMsa

(iii) f}chti=kh rFkk ,dchti=kh tM+ ds vuqizLFk dkV dh LFkk;h LykbMA
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4.2 iz;ksx&fofèk

(i) f}chti=kh rFkk ,dchti=kh rus o tM+ dh vuqizLFk dkV dh LFkk;h LykbM yhft,A

(ii) LykbMksa dks Bhd <ax ls lw{en'khZ esa yxkb,A

(iii) lsD'kuksa dh ckg~; js[kk dks rFkk Hkhrj dh eq[; lajpukvksa rFkk mudh O;oLFkk dks è;ku
ls nsf[k;sA

(iv) lw{en'khZ ds uhps LykbM ds ,d Hkkx ds Li"V n`'; esa vkus okys Hkkx dks NkafV;s rFkk mldk
ukekafdr fp=k cukb;sA

1- ruk (Stem)

(d) }chti=kh rus dh vuqizLFk dkV (T.S)

lw;Zeq[kh ds ikSèks ds rus dh vuqizLFk dkV dh LFkk;h LykbM esa fuEufyf[kr Årdksa dh fLFkfr
dks igpkuus dh dksf'k'k dhft,A (fp=k 4.1)

fp=k 4.1 f}chti=kh LraHk dh vuqizLFk dkV

lcls ckgjh ,d iafDr vdsyh dksf'kdkvksa dh ,fiMfeZl (Epidermis) gSA dqN cgqdks'kh;
jkse ik;s tkrs gSaA

,fiMfeZl ds rqjUr ckn 2&3 dksysudkbeh dksf'kdkvksa dh irZ gksrh gS] ;g gkbiksMfeZl
(Hypodermis) gSA

gkbiksMfeZl ls vUnj dh vksj dqN irsZ iryh fHkfÙk okyh dksf'kdkvksa dh gksrh gSµ;g dkVsZDl
(Cortex) gSA

dkVsZDl dh lcls Hkhrjh irZ ,d vyx irZ cukrh gSaµ;g ,aMksMfeZl (Endodermis) gSA

,fiMfeZl
dkVsZDl
izkFkfed ¶yks,e

izkFkfed tkbye

fiFk

iwyh; ,èkk

fiFk

dk"B
iSjsudkbek

izksVkstkbye

essVktkbye

,/k

¶yks,e

,fiMfeZl
gkbiksMfeZl
(dkWysudkbek)
lkekU; dkVsZDl
(isjsUdkbek)
varLRopk
Ldysjsudkbek

d
kV
sZDl

if
jj
aHk

la
og

u 
caM

y

(gkMZckLV)
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,aMksMfeZl ls vanj dh vksj dksf'kdkvksa dh ,d irZ gksrh gSµ;g ifjjEHk (Pericycle)
dgykrk gSA

ifjjEHk ds chp ls laogu caMy (Vascular bundle) gksrs gSa vkSj dsUnz esa fiFk (Pith) ;k
eTtk gksrk gSA

è;ku jgs fd izR;sd laogu caMy esa Ýyks,e (Phloem) ckgj dh vksj rFkk tkbye (Xylem)

vUnj dh vksj gksrk gSA bl izdkj laogu caMy la;qDr rFkk dksysVjy gksrs gSaA

tkbye rFkk Ýyks,e dSfEc;e (Cambium) }kjk vyx gksrs gSA bl izdkj ;s laogu caMy
[kqyk gksrk gSA bl izdkj laogu caMy la;qDr dksysVjy rFkk [kqys gksrs gSA

isjsUdkbek Ård laogu iwyksa ls vyx gksrs gSa ftlesa esM~;wyjh fdj.ks (Medullary rays)
ik;h tkrh gSaA

f}chti=kh rus dh vuqizLFk dkV dks igpkuus ds fy, dqN eq[; ckrs bl izdkj gSaµ

1. dkVsZDl] gkbiksMfeZl (dksysudkbeh)] isjUdkbeh dkVsZDl vkSj lcls Hkhrjh irZ ,aMksMfeZl esa
foHksfnr gksrk gSA

2- è;ku jgs fd laogu caMy vDlj la;qDr] [kqys] ,aMkdZ gksrs gSA

([k) ,dchti=kh rus dh vuqizLFk dkV

(i) ,dchti=kh ikS/ks (eDdk) ds rus dh vuqizLFk dkV dh LykbM dks foPNsnu lw{en'khZ ds
uhps jf[k;s (fp=k 4-2)A D;k vkidks laoguh caMy b/kj m/kj fc[kjs gq;s utj vk jgs gSa\

fp=k 4.2 ,dchti=kh rus dk vuqizLFk dkV

,fiMfeZl
gkbiksMfeZl
(Ldsjsudkbek)

laogu caMy

Hkj.k Ård

,fiMfeZl
gkbiksMfeZl
(Ldsjsudkbek)

laogu caMy

Hkj.k Ård
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(ii) vc LykbM dks lw{en'khZ ds vYi vkoèkZu ds uhps jf[k;s vkSj lsD'ku ds dsoy fdlh va'k
dks iQksdl dhft, rkfd vfèkd ckjhfd;ka utj vk ldsaA

(iii) ifjfèk ls vkjEHk djds ns[kuk 'kq: dhft,A

izs{k.k

ihNs ns[k vk;s f}chti=kh rus ds lsD'ku dh rqyuk esa eDdk (,dchti=kh) rus ds lsD'ku esa vkidks
cgqr varj fn[kkbZ ns jgk gSA

bu varjksa dks è;ku esa jf[k;s %

,dchti=kh ruksa ds fof'k"V izeq[k y{k.k bl izdkj gS %

1- è;ku jf[k;s fd ,fiMfeZl dh vdsyh irZ ds lkFk eksVh D;wfVdy (Cuticle) gSA

2- Ldsjsudkbek;qDr gkbiksMfeZl dk ,d ladjk {ks=k gSA

3- gkbiksMfeZl ds uhps ,d iryh f>Yyh okys isjsUdkbek Ård dh lagfr gS ftls Hkj.k Ård
(Ground tissue) dgrs gSaA

4- fc[kjs gq;s laogu caMyksa dk fujh{k.k dhft,A

5- D;k vkius pkj&pkj vyx okfgfu;ka tks yky jax ls jaftr gS] ns[kh gS rFkk tks V (oh) ds
vkdkj esa O;ofLFkr gSA nks cM+h okfgdk,a izksVkstkbye gSA

6- iryh fHkfÙk okyh NksVh dksf'kdk tks ckgj dh vksj ik;h tkrh gS] ftlls Ýyks,e curk gS]
dk Hkh izs{k.k dhft,A

4.3 izs{k.k dk fjdkMZ djuk

izs{k.k % 1

f}chti=kh rus dk vuqizLFk dkV (4-1)

(i) ,fiMfeZl esa fdruh irsZ gSa\ ,fiMfeZl dh dqN dksf'kdkvksa dk tSlk fd os lw{en'khZ esa
fn[kk;h iM+ jgh gSA vkjs[k cukb,A

.........................................................................................................................

(ii) D;k ,fiMfeZl ls fudyh gqbZ dksbZ cfgo`f¼ vFkok lajpuk fn[kkbZ ns jgh gS\ ;fn gS] rks
bUgsa D;k dgrs gSa\

.........................................................................................................................

(iii) isfjlkbdy fdls dgrs gSa\ viuh LykbM esa bls nsf[k;s rFkk vkjs[k cukb,A

.........................................................................................................................
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(iv) D;k vki fdlh laoguh caMy dks ns[k ldrs gSA dqN tkbye rFkk Ýyks,e dksf'kdkvksa ds]
tSlk fd vkidks os fn[kkbZ iM+ jgh gS] vkjs[k cukb;sA

.........................................................................................................................

izs{k.k&2

,dchti=kh rus dh vuqizLFk dkV (T.S)

(i) lcls ckgj dh ,fiMfeZl nsf[k;sA D;k vkidks dkWVsZDl esa iQSys gq;s lqjk[k fn[kkbZ ns jgs gSa\

.........................................................................................................................

(ii) D;k vkidks ,dchti=kh rus rFkk f}chi=kh rus ds laoguh caMyksa ds LFkkuksa esa dksbZ varj
fn[kkbZ nsrk gS\

.........................................................................................................................

(iii) D;k vkl&ikl ds laoguh caMyksa ds chp dksbZ vkèkk=kh Ård mUgsa i`Fkd fd, gq, gSa\ gk¡@ugha

(iv) vkius lwjteq[kh (f}chti=kh ruk)  esa tks gkbiksMfeZl ns[kh Fkh vkSj vc tks gkbiksMfeZl
vki eDdk ds ruk (,dchti=kh ruk) esa ns[k  jgs gSaA muesa D;k varj gSA

lwjteq[kh (f}chti=kh) eDdk (,dchti=kh)

................................. .................................

................................. .................................

................................. .................................

izs{k.k 3

f}chti=kh rFkk ,d chti=kh ruk esa varj

lajpuk f}chti=kh ruk ,dchti=kh ruk

1. ,fiMfeZl ----------------------------- -------------------------------

2- gkbiksMfeZl ----------------------------- -------------------------------

3- dkWVsZDl ----------------------------- -------------------------------

4- ,¡MksMfeZl ----------------------------- ------------------------------

5- isfjlkbdy ------------------------------ ------------------------------

6- lkekU; dkWVsZDl ------------------------------ -------------------------------

7- esM~;wyjh fdj.ksa ----------------------------- -------------------------------

8- laoguh caMy ----------------------------- ------------------------------

9- fiFk ------------------------------ ------------------------------
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2- tM+ (Root)

(d) f}chti=kh tM+ dk vuqizLFk dkV (T.S)

(i) LykbM dks foPNsnu lw{en'khZ ds uhps jf[k;s vkSj mldh lajpuk dks nsf[k;sA

(ii) ,dek=k ckgjh irZ ,ihCysek (Epiblema) fujh{k.k dhft,A ftl ij ,d dks'kh; jkse ik;s
tkrs gSA vanj dh vksj xksy dksf'kdkvksa dh ,d la?ku lagfr ds lkFk&lkFk varjdks'kdh;
LFkku dkWVsZDl dk fuekZ.k djrh gSA

fp=k 4.3 f}chti=kh tM+ ds vuqizLFk dkV dk ,d Hkkx

(iii) dsUnzh; flfyaMj esa laoguh caMy gksrs gSaA

(iv) D;k vki ns[krs gSa fd Hkhrjh flysaMj dks ?ksjrh gqbZ nks Li"V dksf'kdk&irsZ cuh gq;h gSA vkjs[k
esa fn[kk;h xbZ nks irksZ ds uke fyf[k;sA

(v) uhyk LVsu (jatd) yh gq;h iryh nhokjksa okyh dksf'kdkvksa ds vèkZo`Ùkkdkj {ks=k rd Ýyks,e
gksrk gSA

(vi) ;g Hkkx yky LVsu yh gqbZ eksVh nhokjksa okyh dksf'kdkvksa ds lewg esa ,dkarj Øe esa ik;k
tkrk gSA

(vii) ;s nksuksa lajpuk,¡ feydj laoguh caMy cukrs gSaA

uksVµtM+ esa tkbye rFkk Ýyks,e vyx&vyx caMyksa esa rFkk fHkUu vjh; (Radii)
ij ik;s tkrs gSaA

ewyjkse

,ihCysek

dkVsZDl

varLRopk
isjhlkbdy
la;ksth Ård
fiFk
izksVkstkbye
esVktkbye

¶yks,e
Ldsysjsudkbek
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(viii) D;k vki ns[k jgs gSa fd izksVks&tkbye isfjlkbdy dh vksj rFkk esVk&tkbye dsanz dh
vksj fLFkr gSaA tM+ dks igpkuus ds fy;s ;g ,d [kkl (fo'ks"k) y{k.k gSA ;g ,DlkdZ
(Exarch) (ckg~;vkfnnk:d) n'kk dgykrh gSA

(ix) D;k vkidks ,ihCysek ls ckgj dks fudys gq;s dksbZ izoèkZ fn[kk;h iM+ jgs gSA bUgsa ewy jkse
(Root hairs) dgrs gSaA

(x) laoguh caMyksa dh la[;k fxfu,A vki ns[ksaxs fd budh la[;k 2&6 gksrh gSA

([k) ,dchti=kh tM+ dh vuqizLFk dkV (T.S)

(i) ,dchti=kh tM+ ds vuqizLFk dkV (T.S) dh LykbM dks lw{en'khZ ds vYi vkoèkZu ds uhps
jf[k;sA ,dchti=kh tM+ ds vuqizLFk dkV dk vkdkj f}chi=kh tM+ ds vuqizLFk dkV ls
lkekU;r% cM+k gksrk gSA ftlls vki bls lw{en'khZ ds uhps iwjk ugha ns[k ldsaxsA vr% bls
foPNsnu lw{en'khZ ds uhps j[kdj nsf[k;sA (izs{k.kksa dks Hkfj;s) (fp=k 4-4)

fp=k 4.4 ,dchti=kh tM+ dh vuqizLFk dkV dk ,d Hkkx

ewyjkse

,ihCysek

dkVsZDl

varLRopk
isjhlkbfdy

la;ksth Ård

fiFk

izksVkstkbye
esVktkbye

Ýyks,e
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(ii) D;k vkidks laoguh caMyksa dh la[;k ,dchti=kh tM+ dk vuqizLFk dkV (T.S) esa dksbZ varj
fn[kkbZ nsrk gS\ ;fn gk¡] rks budh yxHkx la[;k D;k gSA

...........................................................................................................................

(iii) D;k vkidks fiFk cM+k fn[kkbZ nsrk gS\

.........................................................................................................................

(iv) f}chti=kh tM+ rFkk ,d cht i=kh tM+ ds uhps nks Hksn rkfydk esa fyf[k;s

f}chti=kh tM+ ,dchti=kh tM+

1- ----------------------------------- -----------------------------------

2- ----------------------------------- ------------------------------------

4.4 izs{k.kksa dks fjdkMZ djuk

izs{k.k 1

f}chti=kh tM+ dk vuqizLFk dkV (T.S)

(i) D;k ;g ckgj ls o`Ùkkdkj gS\ D;k vki lw{en'khZ ds uhps bldk iwjk n`'; ns[kk ik jgs gSaA

.........................................................................................................................

(ii) D;k lsD'ku esa vki nks Li"V {ks=kksa esa foHksn dj ldrs gSa\

.........................................................................................................................

(iii) D;k lcls ckgjh ifjèkh; ijr ,ihCysek] ,dy ijrh gS ;k cgqijrh\

.........................................................................................................................

(iv) D;k bl ,ihCysek ckgj dh vksj dksbZ cfg%o`f¼;k vFkok izoèkZ fudys fn[kk;h nsrs gSa\ ;fn
gk¡] rks os D;k gSA

.........................................................................................................................

(v) ,ihCysek dks nsf[k;sA

D;k blesa vkidks cgqijrh <hys&<hys iryh nhokj okyh iSjsadkbek dksf'kdk,¡ fn[kk;h nsrh
gSa ftuesa chp&chp esa varjdks'kdh; vodk'k cus gq, gS\

gk¡ ;k ugha .....................................................................................................

;g Hkkx Hkj.k Ård gS ;k fd dkWVsZDl\

.........................................................................................................................
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(vi) D;k vkidks dsanzh; flafyMj vkSj dkWVZsDl dks i`Fkd djrh gq;h dksbZ laiw.kZ dksf'kdk ijr
fn[kk;h iM+ jgh gS\ gk¡] ;k ugha ..............................................................

;fn gk¡] rks crkb, ,slh fdruh dksf'kdk ijrsa gSaA

.........................................................................................................................

(vi) tkbye rFkk Ýyks,e caMyksa ds chp esa nsf[k;sA D;k buesa fHkfÙk;ksa okyh iSjsadkbek dksf'kdk;s
fn[kkbZ ns jgh gSA

gk¡@ugha ........................................................................................................

(vii) viuh fjdkWMZ iqfLrdk esa f}chti=kh tM+ ds vuqizLFk dkV (T.S) dk ukekafdr vkjs[k cukb;sA

izs{k.k 2

,dchti=kh tM+ dk vuqizLFk dkV (T.S)

(i) D;k ;g ckgj ls o`Ùkkdkj gS\

gk¡@ugha ............................................................................................................

(ii) D;k blesa ewyjkse gS\

gk¡@ugha ............................................................................................................

(iii) D;k ,¡MksMfeZl ls mldh vjh; nhokjsa eksVh gS\

gk¡@ugha ............................................................................................................

(iv) D;k isjhlkbdy iryh nhokj@eksVh nhokj okyh gS\

.........................................................................................................................

(v) D;k tkbye vkSj Ýyks,e vyx&vyx caMyksa esa gSa\

gk¡@ugha ............................................................................................................

(vi) dqy fdrus caMy gS\

.........................................................................................................................

(vii) D;k fiFk ekStwn gS\ D;k ;g cM+h vkSj lqfodflr gS ;k fd NksVh gS\

.........................................................................................................................

(viii) f}chti=kh tM+ rFkk ,dchti=kh tM+ esa varj fyf[k,A

f}chti=kh tM+ ,dchti=kh tM+

............................ ............................

............................ ............................

............................ ............................

............................ ............................

(ix) viuh fjdkMZ iqfLrdk esa ,dchti=kh tM+ ds vuqizLFk (T.S) dk ljy ukekafdr vkjs[k cukb,A
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4.5 f'k{kd ds fy,

;g fuf'pr dhft, fd

1. lw{en'khZ ds uhps LykbM dks Bhd <ax ls iQksdl djds leaftr fd;k x;k gSA

2. fo|kFkhZ f}chti=kh rFkk ,dchti=kh tM+ ,oa rus nksuksa esa ik;s tkus okys fofHkUu Årdksa dks
igpku ik;sxsaA

3. fo|kFkhZ dks laogu caMyksa dh lajpuk ,oa n'kkvksa ds ckjs esa ,d Li"V ladYiuk fey ik;sxhA

4. f'k{kd dks fo|kfFkZ;ksa dks bl ckjs esa Hkh crk nsuk pkfg, fd dksf'kdh; inkFkks± dk yky vkSj
uhyk jax mudk izkÑfrd jax ugha gS] ysfdu LykbM ds vfHkjatu ds le; ;g jax feyk gSA
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vH;kl 5

Lruh; tarqvksa ds Årdksa rFkk vaxksa dh lw{en'khZ; 'kkjhfjdh (Ård&foKku)
dk vè;;u djuk (dkfVZyst] vfLFk] jDr] o`"k.k rFkk v.Mk'k;)

izR;sd Ård dh ,d fof'k"V lajpuk gksrh gS tks mlds dk;Z ds vuq:i gksrh gSA bu vH;klksa
esa vki Lrfu;ksa ds eq[; Årdksa ,oa vaxksa ds Ård&foKkuh; (histological) y{k.kksa dk vè;;u
djsaxsA

mn~ns';

;g vH;kl iwjk dj pqdus ds ckn vki%

fofHkUu Lruh; tUrqvksa ds Årdksa ,oa vaxksa dks mudh vkÑfr] vkdkj ,oa lajpukRed ckjhfd;ksa
ds vkèkkj ij igpku ldsaxs rFkk muesa ijLij Hksn crk ldsaxs_

fofHkUu izdkj dh jDr dksf'kdkvksa esa Hksn dj ldsaxsA

5.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

izkf.k;ksa esa vyx&vyx izdkj ds Ård rFkk vax gksrs gSa tks viuk&viuk fof'k"V dk;Z
djrs gSaA

izR;sd vax Ård&lajpuk dh n`f"V ls fHkUu gksrk gSA dkfVZyst vkSj vfLFk lgk;d la;ksth
Ård dh rjg dk;Z djrk gS tgk¡ ij esfVªDl Bksl gS

jDr ,d (vU; izdkj dk) la;ksth Ård gksrk gS tks IykTek rFkk dksf'kdkvksa dk cuk
gksrk gSA

o`"k.k rFkk vaMk'k; Øe'k% uj rFkk eknk ;qXed mRiUu djrs gSaA ;s lsDl gkWeksZu Hkh L=kkfor
djrs gSaA

mn~ns'; Lruh; Årdksa rFkk vaxksa ds Ård&foKku (histology) dk LFkk;h LykbMksa ds }kjk
vè;;u djukA (dkfVZyst] vfLFk] jDr] o`"k.k rFkk v.Mk'k;)
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vko';d lkexzh

(i) la;qDr ekbØksLdksi

(ii) foPNsnu ekbØksLdksi

(iii) okafNr Ård vFkok vax dh LFkk;h LykbMsa] vFkkZr~

(d) dkfVZyst] ([k) vfLFk] (x) jDr

(?k) o`"k.k vkSj (Ä) vaMk'k;

5.2 iz;ksx fofèk

(i) fufeZfr (LFkk;h) LykbM dks fdlh uje fV'kw isij ls iksafN, rkfd LykbM ij yxs èkwy ds
d.k lkiQ gks tk,¡A

(ii) LykbM dks igys ekbØksLdksi ds vYi&vkoèkZu esa nsf[k,A

(iii) LykbM dks FkksM+k&FkksM+k djds ?kqekb, rkfd iwjs lsD'ku@inkFkZ dk ,d lkekU; n`'; fey tk,A

(iv) ,d ,slk {ks=k NkaV yhft, ftlesa dksf'kdk,¡ vyx&vyx fn[kk;h ns jgh gksaA

(v) vko';d gks rks mPpkoèkZu esa cny yhft, vkSj lw{e leatu dk mi;ksx djds dsoy FkksM+h
lh dksf'kdkvksa dks iQksdl dhft,A

(vi) vius izs{k.kksa dks fjdkMZ dhft, rFkk lHkh LykbMksa ds fy, ;gh izfØ;k viukb,A

1- dkfVZyst (mikfLFk) lw{en'khZ; dh lajpuk dk vè;;u

(i) dkfVZyst ds T.S dks ekbØksLdksi esa
vYivkoèkZu esa nsf[k, (fp=k 5-1 nsf[k,)A

(ii) blesa Hkj.kinkFkZ (Ground material)

vkèkk=kh (matrix) rFkk mlesa fNrjk;h
fc[kjh gqbZ dkfVZyst dksf'kdk,¡ ftUgsa
dkWf.Mª;kslkbV (Chondriocytes)
dgrs gSa] fn[kk;h nsaxsA

(iii) dkWf.Mª;kslkbV fjDrdkvksa (lacunae)

uked [kkyh txgksa esa Hkjs gksrs gSa] fjDr
dksf'kdk,¡ (lacunae) dgrs gSaA

(iv) vc mPpkoèkZu esa cny yhft, vkSj
dsoy lw{e leatu dk gh mi;ksx djrs
gq, FkksM+h lh dksf'kdkvksa dks iQksdl
dhft,A (izs{k.k 1 esa fjdkMZ dhft,) fp=k 5.1 dkfVZyst ds T.S
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fjdkMZ iqfLrdk esa fp=k cuk yhft,A dkfVZyst ds T.S. dk fn;k gqvk vkjs[k dk vè;;u
djds viuh LykbM dh blds lkFk rqyuk dhft, vkSj bu Hkkxksa dk ukekadu dhft, & eSfVªDl]
[kkyh dksf'kdk vodk'k (fjfDrdk,¡) rFkk dksf'kdk,¡A

2- vfLFk (gM~Mh) dh lw{en'khZ; lajpuk dk vè;;u

µ vfLFk dh vuqizLFkdkV (tSls fd iSj dh yach gM~Mh iQhej dk) nsf[k, fp=k 5-2

fp=k 5.2 vfLFk (gM~Mh) ds T.S

µ LykbM dks ekbØksLdksi ds vYi&vkoèkZu esa nsf[k,A

µ dqN ,sls {ks=k nsf[k, ftuesa ladsafnzd oy; ;k ySfeyh (Lamellae) fn[kk;h iM+rs gksa vkSj ,sls
izR;sd {ks=k esa ,d ladjh dsanzh; uky gksrh gksA ySfeyh viuh lw{eukyksa vkSj dsUnzh; uky ls
gSoflZ;u (Haversian system) ra=k cukrh gSA

µ LykbM ds lsD'ku dh rqyuk lkFk esa fn, tk jgs (fp=k 5-2) dhft,A

µ dsafUnz; uky dks ns[kus dh dksf'k'k dhft, vkSj mlds lkFk ladsanzh oy;ksa esa O;ofLFkr iVfydkvksa
(Lamellae) rFkk fjfDrdkvksa  LFkku ftlesa vfLFk dksf'kdk,a ik;kh tkrh gSa] dks Hkh nsf[k,A

µ vfLFk&dksf'kdk,¡ (vkWfLV;kslkbV) gksrh gSaA bu fjfDrdkvksa ls] dqN lw{e ukysa (dsukfydqyh)
vjh; :i esa fudyh gksrh gSA (izs{k.k 2 iw.kZ dhft,) vkSj ikl okyh fjfDrdk ls tksfM+,¡A

µ vki fjfDrdk ds vUnj vkfLVª;kslkbVks dk Hkh ugha ns[k ikvksxsA vfLFk dh LykbM rS;kj djrs
le; og Hkh vyx gks tk,xhA (;fn lsD'ku Vs<+k ;k vuqnSè;Zr% dVk gksxk rks vkidks gSoflZ;u
ra=k bruk Bhd ls ugha fn[kk;h nsxk vkSj dsanzh; uky yacksrj vFkok yach fn[kk;h ns ldrh gS)A
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3. Lruh; o`"k.k vuqizLFk dkV dh lajpuk dk vè;;u

LykbM dks ekbØksLdksi ds vYi&vkoèkZu ds uhps jf[k, vkSj nsf[k, %

fp=k 5.3 Lruh; o`"k.k vuqizLFkdkj

µ D;k vkidks xksy vFkok v.Mkdkj d{k 'kqØèkj ufydk,¡ fn[kk;h ns jgs gSa\ ;s 'kqØèkj ufydk,¡
(Seminiferous tubules) gSaA

µ D;k ufydkvksa ds chp&chp dh txg esa dqN inkFkZ Hkjk gqvk lk fn[kk;h iM+rk gS\ ;g la;ksth
Ård eSfVªDl (matrix) gSA

µ 'kqØèkj ufydk dh vkÑfr uksV dhft,A

µ tufud ,fiFkhfy;e dks nsf[k, vkSj bl ,fiFkhfy,e ds chp&chp esa ls ,slh dksf'kdkvksa
dh mnxz Ükà[kyk dks Hkh nsf[k, tks lrg ls vkjEHk gksdj ufydk ds Hkhrj dh vksj dks tkrh gSA

µ ufydkvksa ds chp&chp esa varjkufydk xqgk,¡ gksrh gSa ftuesa ysfMx dksf'kdk,¡ (Leydig cells)

gksrh gSaA D;k vki bUgsa ns[k ldrs gSa\

µ tufud ,fiFkhfy;e ds Hkhrj dh vksj dks ik, tkus okyh lajpuk, gSa % 'kqØk.kqtu
(Spermatogonia), 'kqØd.kq (Spermatocytes), 'kqØd (Spermatids) rFkk 'kqØk.kq (Sper-

matozoa)

µ D;k vkidks ufydkvksa ds dsanz esa 'kqØk.kqvksa ds xqPNs iM+s fn[kk;h nsrs gSa\ buds iqPN fljksa
dks nsf[k,] ;s iqPN fljs ,d lkFk xqPNs cus gq, dsanz dh vksj dks fLFkr jgrs gSaA

µ o`"k.k ds vuqizLFk dkV (Transverse section) dk ukekafdr vkjs[k cukb,A
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4. Lruh; vaMk'k; dh lajpuk dk vè;;u

LykbM dks vYi&vkoèkZu esa pkjksa rjiQ ?kqek&?kqek dj nsf[k,A loZizFke v.Mk'k; dh lkekU;
ckáÑfr dks nsf[k,A D;k ;g likV gS ;k fd blesa tgk¡&rgka dqN mHkkj cus gq, gSa\

rnqijkar blds Hkhrj cuh lHkh lajpukvksa dks ,d&,d djds ns[krs tkb,A LykbM dh rqyuk fn,
x, vkjs[k (fp=k 5.4) vuqizLFk dkV ls dhft,A ^^thofoKku** dh iqfLrdk & 2 ds ikB 20

dks nsf[k, rFkk fuez dks è;ku ls nsf[k, %

fp=k 5.4 Lruh; vaMk'k; dh lajpuk

1. v.Mk'k; dh lcls ckgjh ijr esa cuh dksf'kdk,¡ dk fujh{k.k dhft,A ;g dksf'kdk,a tufud
,fiFkhfy;e cukrh gSaA

2. izkFkfed iqfVdk ds cuus dh izfØ;k dk izs{k.k dhft,A

3. cgqijrh (xzkfiQ;u iQkWfydy) vkSj folftZr iQkWfydy ftlls dkiZl Y;wfV;e dk izs{k.k
dhft, (izs{k.k 4 dks Hkfj;s)

folftZr v.Mk vkidks LykbM esa ugha fn[kk;h nsxkA

5. ekuo jDr dk vè;;u djuk ,oa fofHkUu jDr dksf'kdkvksa dh igpku djuk

ekuo jDr dh LykbM dk lw{en'khZ esa igys fuEu mPpko/kZu vkSj ckn esa mPpko/kZu ds vanj
ijh{k.k dhft;sA vyx&vyx izdkj dh jDr dksf'kdkvksa dks igpkuus dh dksf'k'k dhft, % vius
isz{k.kksa dks fyf[k, vkSj jDrk.kqvksa (RBCs) rFkk 'osrk.kqvksa (WBCs) ds vkjs[k cukb;sA
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fp=k 5.3 Lruh; vaMk'k; dh lajpuk

vkidks cM+h la[;k esa o`Ùkkdkj vory fMLduqek lajpuk,¡ fn[kk;h nsaxhA ftuesa dsanzd ugha gksrsA
;s yky jDr dksf'kdk,¡ gSaA

vkidks de la[;k esa cM+h dksf'kdk,¡ (RBC ls vfèkd cM+h) fn[kk;h nsaxh tks vfu;fer vkÑfr
dh gSa] ftuesa fofoèk vkÑfr;ksa ds ,d&,d dsanzd gksrs gSa] (fp=k 5-5) ;s 'osr jDr df.kdk,¡
WBCs gSaA (izs{k.k 5 Hkfj,)A ,dy iQksdy {ks=k esa vki fdruh 'osr jDr dksf'kdk,a ns[k ikus
esa l{ke gks\

5.4 izs{k.kksa dks fjdkMZ djuk

izs{k.k 1

dkfVZyst ekbØksLdksi ds mPpkoèkZu esa %

(i) dkfVZyst dksf'kdkvksa dh vkÑfr D;k gS\ (oxkZdkj] "kV~dks.kh;] xksykdkj vFkok vèkZxksykdkj)

.........................................................................................................................

(ii) D;k izR;sd dksf'kdk ,d xqgk ds Hkhrj iM+h jgrh gS\ ;fn gk¡ rks bl xqgk dk uke crkb,A

.........................................................................................................................

(iii) dksf'kdkvksa dk dsanzd fdl vkÑfr dk gS & nh?kkZ;r] v.Mkdkj ;k xksy\

.........................................................................................................................
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(iv) è;ku nhft, fd vfèkdrj dksf'kdk,¡ lewgksa esa gSaA D;k bu lewgksa esa nks&nks] rhu&rhu ;k
fd pkj&pkj dksf'kdk,a gSa\

.........................................................................................................................

(v) ml Hkj.k inkFkZ ftlesa dksf'kdk lewg iM+s jgrs gSa] dk D;k uke gS\

.........................................................................................................................

(vi) dkfVZyst ds T.S. dk ukekafdr vkjs[k cukb,A

izs{k.k 2

vfLFk ekbØksLdksi ds mPpkoèkZu esa

(i) de ls de rhu lgorhZ gSoflZ;u ra=kksa dk] tSls fd vki mUgsa ns[k jgs gsa] vkjs[k cukb,
vkSj mlesa fofHkUu Hkkxksa dk ukekadu dhft,A

.........................................................................................................................

(ii) vfLFk rFkk dkfVZyst esa nks varj crkb, %

(d) dksf'kdkvksa dh O;oLFkk% iVfydkvksa esa] ,dy vFkok lewgksa esa

.................................................................................................................

([k) dsanzh; uky % mifLFkr vFkok vuqifLFkr

.................................................................................................................

(iii) vfLFk ds vuqizLFk dkV dk ukekafdr vkjs[k cukb,A

.........................................................................................................................

izs{k.k 3

Lruh; o`"k.k ekbØksLdksi ds vYi&vkoèkZu esa

(i) D;k lqO;Dr cM+h ufydk,¡ leku lkbt rFkk vkÑfr dh gSa\

.........................................................................................................................

(ii) bu ufydkvksa dks D;k dgrs gSa\

.........................................................................................................................

(iii) D;k ufydkvksa ds chp esa dksbZ [kkyh txg gS ;k fd os ikl ikl O;ofLFkr gSa\ bl xqgk
dks D;k dgrs gSa\ bl [kkyh txg esa vki D;k ns[k ik jgs gSa\

.........................................................................................................................

(iv) izR;sd 'kqØèkj ufydk ds Hkhrj ik;h tkus okyh lajpukvksa ds uke fyf[k,A

.........................................................................................................................
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(v) 'kqØk.kq tSlkfd og LykbM esa gS] dSlk fn[kk;h iM+rk gS\ mls blh :i esa vkjs[k }kjk n'kkZb,A

.........................................................................................................................

(vi) o`"k.k ds T.S. dk ukekafdr vkjs[k cukb,A

.........................................................................................................................

izs{k.k 4

Lruh; vaMk'k; ekbØksLdksi ds vYi vkoèkZu esa

(i) D;k vki viuh LykbM esa dqN iqfVdk,a ns[k ik jgs gSaA D;k ;s lHkh iqfVdk,a vkdkj o
lajpuk esa leku gSaA

.........................................................................................................................

(ii) iQkWfydyksa (iqVdksa) dh la[;k fxfu,A

.........................................................................................................................

(iii) viuh LykbM ds ,d va'k dk vkjs[k cukb, blesa izkFkfed iqfVdk, ,oa xzkfiQ;u iqfVdk
fn[kk;h iM+rh gks\

.........................................................................................................................

(iv) D;k vki dkiZl yqfV;e ns[k ik jgs gSa\

.........................................................................................................................

(v) vaMk'k; ds lsD'ku dk ukekafdr vkjs[k cukb,A

.........................................................................................................................

izs{k.k 5

ekuo jDr dksf'kdk,¡ (ekbØksLdksi ds vYi&vkoèkZu esa)

(i) (a) 10 yky jDr dksf'kdkvksa dk] tSlh os fn[kk;h ns jgh gSa] vkjs[k cukb,A

.................................................................................................................

(b) mlh vkjs[k esa 2 ;k 3 vyx izdkj dh 'osr jDr dksf'kdkvksa dk vkjs[k Hkh cukb,A

.................................................................................................................

(ii) ekuo jDr esa ik;h tkus okyh 'osr jDr dksf'kdk,¡ fdrus izdkj dh gSa\

.........................................................................................................................

(iii) RBCs rFkk WBCs esa dksbZ nks varjksa dh lwph cukb,¡A

.........................................................................................................................

(iv) ekuo jDr dksf'kdkvksa dk vkjs[k cukb,A

.........................................................................................................................
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5.7 f'k{kdksa ls ,d 'kCn

Ñi;k lqfuf'pr dhft, fd

1- LykbM dks ekbØksLdksi esa yxkrs le; fo|kFkhZ doj fLyi dks u rksM+sA mls fo'ks"kr% tc
mPp vkoèkZu {kerk esa fLFkj fd;k tk jgk gSA

2- fofHkUu Årdksa esa fofHkUu izdkj dh dksf'kdkvksa tSls dkafM;kslkbM WBCs, RBC vkfn) dks
igpku ldsaxsA

3- Lruh; o`"k.k ,oa vaMk'k; ds dkVksa esa fn[kus okys fofHkUu Hkkxksa dks igpku dj tgka ij vko';d
gks] mu fp=kksa dks ukekafdr dhft,A
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vH;kl 6

iq"i (xqM+gy vkSj fiVwfu;k) ds fofHkUu Hkkxksa dh lajpuk ,oa dk;ks± dk vè;;u
djuk

iq"ih ikSèkksa dk oxhZdj.k muds iq"ih Hkkxksa dh lajpuk ,oa O;oLFkk ij vkèkkfjr gS ;kfu mu Hkkxksa
dh tks iq"iklu ij ,oa mlds bnZ&fxnZ ladsafnzr pØksa ds :i esa cus gksrs gSa (iq"iklu iq"i oàr
dk vafre iQwyk gqvk Hkkx gksrk gS)A

mn~ns';

;g vH;kl dj pqdus ds ckn vki %

iq"i ds fofHkUu Hkkxksa dks igpku ldsaxs_

xqM+gy] fiVwfu;k ds iQwyksa ds eq[; y{k.kksa dks tku ldsaxs_

iq"ih pØksa dh lajpuk vkSj O;oLFkk ds vkèkkj ij ikSèkksa dk oxhZdj.k dj ldsaxsA

6.1 vkidks D;k&D;k iw.kZ tkudkjh gksuh pkfg,

(i) iq"ih ikSèkksa dk oxhZdj.k iq"iklu ij iq"i dh lajpuk vkSj iq"i ds fofHkUu Hkkxksa ds O;oLFkkØe
ds vkèkkj ij fd;k tkrk gSA

(ii) gj fof'k"V iQSfeyh ds fy, ;g O;oLFkk Hkh fof'k"V gksrh gSA

(iii) iq"i esa dbZ Hkkx gksrs gSa tSls ckány] ny (ia[kqfM+;ka)] iqeax] tk;kax vkfnA

vko';d lkexzh

(i) xqM+gy vkSj fiVwfu;k ds iQwy

(ii) foPNsnu ekbØksLdksi

6.2 iq"ih Hkkx

bu nks (vFkok fdlh Hkh vU;) iQwyksa esa è;ku nsus dh eq[; ckrsa bl izdkj gSaµ
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(d)iQwy dk vkdkj vkSj mldh izÑfr ;kfu iQwy cM+s vkSj pedhys gSa ;k fd vLi"VA

([k)iQwyksa dk mn~xe ;kfu D;k os iq"ih Vguh ij vdsys&vdsys yxs gSa ;k xqPNksa esa ;k Vguh ij
Øeor yxs gSa (vFkkZr~ iq"iØe dk izdkj)A

iq"iØe (Inflorescence)

(i) eq[; v{k ds var ij iQwy ugha gksrk µ jslhekst (Recemose)A

(ii) eq[; v{k ds var ij iQwy gksrk gS µ lkbekst (Cymose)A

iq"ioar dk vkdkj vFkkZr~ iQwyksa esa ,d yEck oàr cuk gS (laoàr] Pedicellate) vFkok oàr ugha
ik;k tkrk gSA (voàr] sessile)A

iq"ih Hkkx

izR;sd iq"i dks mlds lcls ckgjh pØ ls ns[kuk vkjaHk dhft,] vFkkZr~ cká ny (Calyx) vFkok
vuqckg~;ny (epicalyx) ls vkjaHk djds Hkhrj ds pØksa (dkSjksyk] iqadsljksa rFkk L=khdsljksa) rd
pyrs tkb,A

(a) dSfyDl ;k ckányiaqt (Calyx)

µ ckányksa dh la[;k] mudk jax vkSj D;k os Lora=k gS vFkok lesfdr dk izs{k.k vkSj fjdkMZ
dhft;sA viuh ikB~; lkexzh (iqLrd 1, ikB la[;k 7) dh lgk;rk yhft;s vkSj ckg~;ny ds
dk;ks± dk irk yxkb;sA

(b) dkSjksyk ;k nyiqat (Corolla)

µ ia[kqfM+;ksa dh la[;k] mudk jax rFkk mudh vkÑfr] D;k os Lora=k gSa ;k lesfdr] mudk vkil
esa lacaèk (vfrO;kih] eqM+h gqbZ ;k eqDr vkfn)A

µ iq"i esa uj Hkkx (iqeax] Androecium) vkSj eknk Hkkx (tk;kax] Gynoecium) nksuksa gSa ;k fd
muesa ls dsoy ,d gh izdkj ds gSaA vr% D;k ;g iq"i f}fyaxh (Bisexual) gS ;k ,dfyaxh
(Unisexual)\

µ dkSjksyk ds dk;ks± dks viuh iqLrd 1, ikB la[;k 7 ls nsf[k;sA

(c) iqeax ;k iqadslj (Androecium)

µ iqadslj dh la[;k( D;k os lafy;r gS ;k Lora=k\

µ izR;sd iaqdslj ,d yacs iaqdslj rarq ls tqM+k gksrk gSA

µ D;k buds rarq eqDr gSa ;k dksjksyk ls layXu gSaA

µ ;g iq"i dk uj Hkkx gS vkSj iaqdslj esa ijkxd.k gksrs gSaA

(d) tk;kax  ;k L=khdslj (Gynoecium)

µ tk;kax esa L=khdslj vkrs gSa vkSj izR;sd L=khdslj ds rhu Hkkx gksrs gSaµv.Mk'k; (Ovary) ofrZdk
(Style) rFkk ofrZdkxz (stigma)A
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µ iq"iklu ij vU; Hkkxksa ds lkis{k v.Mk'k; dh fLFkfr & vFkkZr~ Åij] mlh Lrj ij ;k uhps]
vFkkZr~ D;k v.Mk'k; uhps gSa] leLrjh gS ;k Åij gSA

µ L=khdslj dh la[;k

µ D;k ofrZdk NksVh vkSj ckgj dks fudyh\

µ D;k ofrZdkxz ljy gS] vFkok ikfy;ksa esa foHkDr gS ;k 'kkf[kr gS\

;g ekywe djus ds fy, fd v.Mk'k; d{kksa (dks"Bdksa] Loculi) dh la[;k fdruh gS rFkk izR;sd
d{k esa chtk.M fdrus gSa] v.Mk'k; dk vuqizLFk dkV dkfV,A bu lsD'kuksa esa vki v.Mk'k;&fHkfÙk
ls chtk.Mksa dh layXurk (vFkkZr~ chtk.MU;kl) Hkh ns[k ldrs gSaA

fp=k 6.1 iq"ih 'kk[kk] fgfoLdl jkstk lkbusafll (pkbuk jkstk) ds iQwy ds fofHkUu Hkkx

B. lefer (SYMMETRY)

f=kT;klefer (Actinomorphic)

µ vjh;r% lefer] nks leku vèkkZ'k izkIr djus ds fy, ,d ls vfèkd leryksa ls dkVk tk
ldrk gSA
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,dO;kl lefer (Zygomorphic)

f}ik'oZr% lefer] dsoy ,d lery ij dkV dj nks vèkk±'k izkIr fd, tk ldrs gSaA

C. iq"iny foU;kl (Aestivation)

,d iq"i dfydk esa ckg~;ny vkSj ny ds ,d leku pØ esa gksus okyk O;oLFkk Øe gSA

6.2 iz;ksx fofèk

(i) iQwy ysdj mlds fofHkUu Hkkxksa dks gSaM&ysal vFkok foPNsnu ekbØksLdksi] lqbZ vkSj fpeVh
}kjk nsf[k,A

(ii) mlds eq[; y{k.kksa dk tSls Åij o.kZu fd;k x;k gS uksV dhft,A

(iii) ckg~;ny dks ,d&,d djds m[kkM+rs tkb,A mlesa ls ,d dk vFkok ;fn layf;r gks rks
iwjs ckg~;ny dks viuh uksV iqLrd esa vkjs[k cukb,A

(iv) ia[kqfM+;k¡ gVk nhft,A ;fn os lHkh leku gksa rks muesa ls ,d dk vkSj ;fn vleku gksa rks
muesa ls izR;sd dk vyx&vyx vkjs[k cukb,A

(v) iqadsljksa rFkk vaMk'k; dks nsf[k,A mudk LFkku@layXurk@vkil esa ijLij lacaèk vkSj vU;
iq"i&lnL;ksa ls lacaèk dks nsf[k,A

(vi) chtk.MU;kl ns[kus ds fy, v.Mk'k; dk lsD'ku dkfV, vkSj vius fjdkWMZ ds fy, bldk
fp=k cukb,A

(i) xqM+gy@gkWyhgkWd

iq"i ds fofHkUu Hkkxksa dks è;kuiwoZd nsf[k, (izs{k.k 1 Hkfj,)A

(ii) fiVwfu;k

iq"i ds fofHkUu Hkkxksa dks è;kuiwoZd nsf[k, (izs{k.k 2 Hkfj,)A

6.3 izs{k.kksa dks fjdkMZ djuk

izs{k.k 1

(i) xqM+gy (Hibiscus rosa sinensis)

1. iq"iØe --------------------------------------------------------------------------------------------------------------------

iq"iØe dk vkjs[k cukb,A

2 lao`r@vo`ar -----------------------------------------------------------------------------------------------------------------
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3. ckg~;ny (dSfyDl) --------------------------------------------------------------------------------------------------

(i) vkÑfr .......................................................................................

(ii) la[;k .......................................................................................

(iii) vuqckg~; ny .......................................................................................

(iii) eqDr@layf;r .......................................................................................

(iv) jax .......................................................................................

(v) D;k ckg~;ny ikfy;k¡ ,d nwljs ds lEeq[k gSa (oSYosV) ;k vfrO;kIr gSa (eqM+h gqbZ)A

.................................................................................................................

(vi) ,d ckg~;ny dk tSls mls vki  vki iq"i esa ns[k jgs gSa] vkjs[k cukb,A

4. ia[kqfM+;k ;k nyiqat (dkSjksyk)

(i) vkdkj .......................................................................................

(ii) jax .......................................................................................

(iii) la[;k .......................................................................................

(iv) eqDr@layf;r .......................................................................................

(v) D;k ia[kqfM+;k¡ ,d&nwljs ds lEeq[k gSa (oSYosV) ;k os ,d&nwljs ij vfrO;kIr gSa (eqM+h
gqbZ)A

.................................................................................................................

(vi) dkSjksyk dk nyiqatØe n'kkZrs gq, ,d vkjs[k cukb,A

5. iqadslj (iqeax)

(i) LFkku (dkSjksyk ls layXu vFkok ugha) --------------------------------------------------------------
----------------

(ii) la[;k .......................................................................................

(iii) eqDr@layf;r .......................................................................................

(iv) D;k ijkxdks'k eqDr@layf;r gS\ ------------------------------------------------------------------------
-------------

(v) D;k iqadslj ufydk iq"i ds ckgj dks fudyh gS\

.................................................................................................................

(vi) D;k ijkx&dks'k ,d ikfy;qDr gS ;k 4&ikfy;qDr\

.................................................................................................................
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6. L=khdslj (tk;kax)

(i) iq"iklu ij v.Mk'k; dk LFkku (ÅèoZ@vèk%)A
.................................................................................................................

(ii) ofrZdk% D;k ;g ,d uyh esa [kqyh ;k can gksrh gSA

.................................................................................................................

(iii) ofrZdkxz% D;k ;g fo'kkf[kr gS\

.................................................................................................................

(iv) ;fn gk¡] rks fdruh 'kk[kk,¡ gSa\

.................................................................................................................

(v) v.Mk'k; dh vuqizLFk dkV dkfV, rFkk mldk ijh{k.k dhft, vkSj tSlk vki lsD'ku
esa ns[k jgs gSa vkjs[k cukb,A

.................................................................................................................

(vi) v.Mk'k; ds Hkhrj fdrus d{k gSa\

.................................................................................................................

(vii) izR;sd d{k ds Hkhrj fdrus chtk.M gSa\

.................................................................................................................

izs{k.k 2

(ii) fiVwfu;k

1. fiVwfu;k ds iQwy dk vkjs[k cukb,

............................................................................................................................

2. laòr@vòar

............................................................................................................................

3. ckg~;ny (dSfyDl)

(i) la[;k ..................................................................................................

(ii) eqDr@lesfdr .......................................................................................

(iii) jax ..................................................................................................

(iv) D;k ckg~;ny ,d nwljs ds lkeus gSa (oSYosV) ;k os vfrO;kih (eqM+s gq,) gSaA

.................................................................................................................

(v) ,d ckg~;ny dk vkjs[k cukb,A
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4. nyiqat ;k ia[kqfM+;k

(i) la[;k ..................................................................................

(ii) eqDr@lesfdr ..................................................................................

(iii) jax ..................................................................................

(iv) oSYosV ;k eqM+s gq, ..................................................................................

(v) ,d ia[kqM+h dk fp=k cukb;s

5. iqadslj (iqeax)

(i) la[;k ..................................................................................

(ii) LFkku (D;k dkSjksyk ls layXu vFkok ugha) -------------------------------------------------------
-------------

(iii) eqDr@lesfdr ..................................................................................

(iv) izR;sd ijkxdks'k esa fdruh ikfy;k¡ -------------------------------------------------------------------
---------------

(v) ,d iqadslj dk vkjs[k cukb, ftlesa rarq] la;kstd rFkk ijkxdks'k ikyh fn[kk, x, gksaA

6. L=khdslj (tk;kax)

(i) iq"iklu ij vaMk'k; dk LFkku (mèoZ@vèk%) ...............................................

(ii) D;k ofrZdk ckgj dks fudyk gqvk gS\ ...............................................

(iii) D;k ofrZdk iqadsljksa ls T;knk yEck gS\ ...............................................

(iv) chtk.MU;kl fdl izdkj dk gS\ ...............................................

(v.Mk'k; dh vuqizLFk dkV dks foPNsnu ekbØksLdksi esa)

(v) v.Mk'k; ds Hkhrj fdrus d{k gSa\ ...............................................

(vi) izR;sd d{k esa fdrus chtk.M gSa\ ...............................................

(vii) v.Mk'k; dh vuqizLFk dkV (T.S.) dk vkjs[k cukb,A

6.4 lkoèkkfu;k¡

1. lqbZ dk lkoèkkuhiwoZd mi;ksx djs rkfd iq"i ds Hkkx VwV u ik;sA

2. iq"i dh MaByksa dks ikuh esa Mqcksdj j[ks rkfd iQwy eqj>k u ik,A

6.5 f'k{kd ds fy,

1. f'k{kd dks iq"i ds fofHkUu Hkkxksa dks vyx djus esa fo|kfFkZ;ksa dh enn djuh pkfg;sA

2. iq"i dk ikS/ks ds tuu vax ds :i esa egRo dks Li"V djuk pkfg;sA
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tUrq izfrekuksa vkSj muds oxhZdj.k
dk vè;;u djuk

vd'ks:dh d'ks:dh

Liat MkxfiQ'k

dsapqvk jksgw

frryh VksM

,siy LuSy ?kjsyw fNidyh

LVkjfiQ'k dcwrj

pexknM+
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vH;kl 7

tUrq izfrekuksa ds oxhZdj.k dk vè;;u djuk

fuEufyf[kr tUrqvksa dk oxhZdj.k Dykl (oxZ) rd dhft, rFkk muds fof'k"V y{k.kksa dks
igpkfu,A Liat] dsapqvk] frryh] ,siy Lusy] mikfLFky rFkk vfLFky eRL;] VksM] ?kjsyw
fNidyh] dcwrj ,oa pexknM+A

izkf.k&txr esa ukuk izdkj ds tarq ik, tkrs gSa ftuesa vyx&vyx izdkj ds vkdkfjdh; y{k.k
gksrs gSaA izkf.k;ksa dks muds fof'k"V nsg&Lo:iksa rFkk vyx&vyx fof'k"Vrkvksa ds vkèkkj ij oxhZÑr
fd;k tkrk gSA izkf.k;ksa ds uewuksa dk vè;;u gesa vU; thoksa ds chp ik;s tkus okys lacaèkksa dks
le> ikus esa lgk;rk djrh gSA

mn~ns';

;g vH;kl dj pqdus ds ckn vki %

ikB~;Øe esa j[ks x, izkf.k;ksa dks igpku ldsaxs_

mu vU; izkf.k;ksa dks Hkh igpku ldsaxs tks fuèkkZfjr izkf.k;ksa ds fudV lekurk okys gSa_

uewuksa ds egRoiw.kZ y{k.k tku ik,¡xs fo'ks"kr% og ftu ij oxhZdj.k vkèkkfjr gSa_

thoksa dks muds oxhZdj.k LFkkuksa ij j[k ldsaxs] ;kfu iQkbye] miiQkbye (;fn dksbZ gks rks)]
rFkk Dykl_

uewuksa dks igpkuus ds fy, eq[; y{k.kksa dh lwph cuk ldsaxs_

uewuksa ds ,d ;k ,d ls vfèkd ,sls fof'k"V y{k.kksa dks crk ldsaxs tks mlh Dykl ds vU;
uewuksa ds y{k.kksa ls fHkUu gksaA

7.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

1. lHkh iQkbye] miiQkbye (;fn dksbZ gksa rks)] vkSj izR;sd iQkbye ds varxZr vkus okyh Dykl
ds ukeA

2. Åij dgh xbZ Jsf.k;ksa ds foHksnd y{k.kA
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3. vuq'kaflr uewuksa ds lkekU; ukeA

4. vuq'kaflr uewuksa ds ,d ;k ,d ls vfèkd fof'k"V y{k.k (;fn dksbZ gSa rks)A

5. oSKkfud ukeksa dks fy[kus dh fofèk] vFkkZr~ ^^thul** uke dks vaxzsth ds cM+s v{kj ls rFkk
^^Lih'kht** uke dks vaxzsth ds NksVs v{kj ls vkjaHk fd;k tkrk gS] rFkk fy[ks tkus ij iwjs
uke ds uhps vèkksjs[kk [khaph tkrh gS vFkok Nkius esa frjNs v{kjksa ls Nkik tkrk gSA varjkZ"Vªh;
fofèk ds vuqlkj oSKkfud uke jkseu v{kjksa ;kfu vaxzsth ds v{kjksa esa gh fy[kk tkuk pkfg,]
mUgsa Nkius esa frjNs gh v{kjksa (vFkok eksVs v{kjksa) dk iz;ksx fd;k tkuk pkfg,A

6. izkf.k;ksa ds oxhZdj.k ij vkèkkfjr ikB dks nksgjk;sA

vko';d lkexzh

(i) E;wft;e uewus ftudk vè;;u djuk gSA

(ii) lw[ks vFkok LViQ fd, gq, (Hkhrj ls Hkjs gq,) uewus vè;;u ds fy,

(iii) ;fn uewus miyC/k u gks rks vè;;u ds fy, uewuksa ds ekWMy@uewuksa ds fp=k@iQksVksxzkiQ
fy;s tk ldrs gSaA

7.2 iz;ksx fofèk

(d) E;wft;e tkj esa uewus

(i) uewuksa dks vyx&vyx fn'kkvksa esa ?kqek dj nsf[k,A

(ii) vfèkdrj ekeyksa esa vki igyh gh utj esa tku tk,¡xs fd dkSu lk izk.kh gSA

(iii) t:jr gks rks fdUgha ekeyksa esa vki gS.M&ysUl dk bLrseky dj ldrs gSaA

([k) lw[ks rFkk LViQ fd, x, uewuksa ,oa uewuksa ds ekWMy % mlh izdkj djrs tkb, tSlsfd
A (E;wft;e tkj) esa fd;k FkkA

(x) uewuksa ds iQksVksxzkiQ@fp=k

uewus ds ekWMy vkSj fp=k esa izs{k.k cgqr gh lhfer gksrs gSa rFkk bUgsa dsoy rHkh mi;ksx esa yk;k
tkuk pkfg, tc okLrfod uewus miyCèk u gksa ;k os VwVs&iQwVs gksaA

7.3 izs{k.k

(i) uewuksa esa mudh mu lHkh fof'k"Vrkvksa dks ns[ksa tks oxhZdj.k ds fy, vko';d gSa tSls fd]
'kjhj dk vkoj.k (cky] fiPN] 'kYd vkfn)] mikax vkSj mudh la[;k] mudh O;oLFkk rFkk
mudh vU; lajpukRed fo'ks"krk,¡A
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(ii) bu lc ckjhfd;ksa dks izs{k.k dhft, ,oa viuh fjdkMZ cqd esa fyf[k,A

(iii) fn;s x;s izfrekuksa dk ukekafdr vkjs[k Hkh cukb;sA

7.4 lkoèkkfu;ka

(i) uewuksa dks tkj esa ls ckgj er fudkfy,A tkj dks >qdkuk ugha pkfg,A

(ii) LViQ fd, x, uewuksa rFkk ekWMyksa dks lkoèkkuh ls Nq,¡&mBk,¡A

(iii) uewuksa vFkok muds yscyksa ij u rks dqN fy[ksa vkSj u gh isu ;k isafly ls dksbZ fu'kku yxk,¡A

7.5 vkidks D;k&D;k djuk gS

vkius thofoKku iqLrd 1 esa izkf.k;ksa ds lkekU; oxhZdj.k ds fo"k; esa i<+ j[kk gSA bl iz;ksx
dk;Z esa tks izs{k.k vH;kl fn, x, gSa mudk mn~ns'; gS fd vki bl fo'kky izkf.k&fofoèkrk ds
dqN izfrfufèk mnkgj.kksa ds 'kkjhfjd y{k.kksa dh [kkl&[kkl ckrksa dks Lo;a viuh vka[kksa ls ns[k
ldsaA dqN izk.kh lw{en'khZ; gSaA (LykbMksa ij ekÅ.V fd, gq,)] dqN vU; cM+s rjy&ifjjf{kr
gSa vFkok lw[ks ifjjf{krA ;gk¡ fofHkUu iQkbyeksa rFkk dqN Dyklksa ds lkekU; izfrn'kZ mnkgj.k gh
fy, x, gSaA ;s gSa] dqN vd'ks#dh (Invertebrates) (1&5) rFkk dqN d'ks#dh (Vertebrates)

(6&11)

vkids iz;ksx'kkyk dsanz esa ;s yxHkx lHkh izk.kh miyCèk gksus pkfg,A ;fn vkidks buesa ls dksbZ
,d uewus ds :i esa miyCèk u gks rks izk.kh&fo"k;d fdlh iqLrd esa muds vkjs[k vFkok iQksVksxzkiQ
nsf[k,A

uhps bu lHkh uewuksa (vd'ks#fd;ksa rFkk d'ks#fd;ksa) dh lwph nh tk jgh gS] ftudk vkidks iz;ksx
dk;Z esa vè;;u djuk gSA tgk¡&tgk¡ ckfèkr Fkk] ogk¡&ogk¡ dqN ekxZ n'kZu ladsr fn, x, gSaA gj
uewusa ds fo"k; esa i<+ pqdus ds ckn vki mu vH;kl i`"Bksa ij tkb, ftudk 'kh"kZd izs{k.kksa dks
fjdkMZ djus ds fy, fn;k x;k gSA gj vH;kl ds vUrxZr lwphc¼ fd, x, izs{k.kksa dks ,d&,d
djds fjdkMZ djrs tkb, vkSj tks&tks vkidks okLro esa irk yxrk tk jgk gS (lS¼kafrd Kku ds
vkèkkj ij ugha) mls fy[krs tkb,A viuh uksVcqd esa uewuksa ds vkjs[k cukb,] Hkkxksa dk ukekadu
dhft, rFkk i`"B dh ryh esa oxhZdj.k [iQkbye] miiQkbye (;fn gks rks rFkk Dykl)]  fyf[k,
vkSj lkFk uewus ds dqN cgqr gh [kkl y{k.k fyf[k,A ,d lkèkkj.k lh 'kSyh uhps nh tk jgh gS]
ftls vyx&vyx izkf.k&uewuksa ds vuqlkj mi;qDr :i esa cnyk tk ldrk gSA



 67

thofoKku izk;ksfxd iqfLrdk

thofoKku

thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

'kh"kZd

uewus dk uke

oxhZdj.k -------------------------------

iQkbye ----------------------------------

Dykl -------------------------------------

eq[; y{k.k

1- ---------------------------------------------

2- ---------------------------------------------

3- --------------------------------------------

ge fofHkUu izkf.k&uewuksa dks eksVs rkSj ij nks lewgksa vd'ks#fd;ksa (Invertebrates) (1&5) rFkk
d'ks#fd;ksa (Vertebrates) (6&11) esa j[ksaxsA

(d) vd'ks:dh (Invertebrates)

1- Liat

vkidh iz;ksx'kkyk esa dbZ izdkj ds Liat gks ldrs gS]
nsf[k, fd dkSu&dkSu ls miyCèk gSaA os bl izdkj gks
ldrs gSa%

(a) D;k ;g ckFk Liat (bath sponge) gS ;k

(b) Y;wdkslkWyhfu;k (leucosolenia) dh dkWyksuh ;k

(c) lkbiQk (Scypha) dk lw[kk uewuk ;k vU; dksbZ
mnkgj.kA

vius f'k{kd dh lgk;rk ls tkuus dk iz;Ru dhft;s fd ftl Liat dks vki ns[k jgsa gSa ml Liat
dk uke tkuus dh dksf'k'k djksA uewus esa fuEu lw{erk,¡ nsf[k,% (izs{k.k 7-1 Hkfj,)

µ fNfnzy 'kjhjA

µ dksbZ eq[k ugha] fdarq lkjs 'kjhj ij cgla[;d fNnz (vkWfLV;k] Ostia)

vkWLdqye

vkWfLV;k

fp=k 7.1 Liat
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µ izR;sd 'kk[kk ds 'kh"kZ ij ,d cM+k fNnz (vkWLdqye] Osculum)

µ xqnxqnk 'kjhj ftlesa izR;kLFk Liaftu js'kksa (Spongin fibres) dk dadky gksrk gSA

2- dsapqvk

,d LFkyh; izk.kh vfèkdrj ueh okyh e`nk esa ik;k
tkrk gSA

fuEufyf[kr tkudkfj;ksa ds fy;s izfreku dk izs{k.k
dhft,A (izs{k.k 2 Hkfj;s)

µ csyukdkj 'kjhj ds lkFk fljs uqdhys gksrs gSaA

µ flj [k.M;qDr gksrk gSA

µ 'kjhj vyx ls Li"V ugha gksrk gSa] eq[k vxzLFk gksrk
gSA

µ ,d eksVh iV~Vhuqek lajpuk DykbVsye 'kjhj ds
vk/ks vxz Hkkx ij ik;k tkrk gSA

µ izR;sd [k.M ds i`"B Hkkx ij dqN lhVh (Setae)

mifLFkr gksrs gSaA tks xeu esa lgk;rk djrs gSaA

µ fyax vyx&vyx ugha gksrs gSaA

µ lhVh dk izs{k.k djus ds fy, gS.M ySal dk iz;ksx djsaA ;g izs{k.k Hkh djus dk iz;kl djsa
fd 'kjhj ds fdlh Hkkx ij dksbZ fNnz fn[kk;h iM+ tk,A

3- frryh (Butterfly) (Danaus)

buds uewus izk;% lw[ks vkSj fiuksa ij ekmUV fd, gq,
gksrs gSaA blesa ;s lajpuk,¡ gksrh gSa%

µ nks tksM+h ia[kA

µ frryh esa eqn~xjkdj ,saVsuk (½afxdk,¡) 'kyHk
esa fiPNkdkjA

µ ia[kksa ij ikmMj tSls 'kYdA

µ frryh 'kyHk dks cM+s è;ku ls nsf[k, vkSj izs{k.k 7.3 esa fn, x, iz'uksa ds mÙkj fyf[k,A

4- ^^,siy Lusy** (ikbyk Pila)

µ uewuk nsf[k, (izs{k.k 4 Hkfj,)

µ ;g ,d ekSyLd gSA

fp=k 7.3 frryh

fp=k 7.2 Liat

eq[k

'kwd

DykbVsye

[k.M

xqnk
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µ dop ds ^^eq[k** dks nsf[k,A ifjjf{kr uewuksa esa ;g ,d ^^}kj** ls can gksrk gS tks okLro
esa bldk dM+k ikn gksrk gSA

µ ;fn dHkh dgha vkidks dksbZ iQkyrw uewuk fey tk, rks
mlds dop dks rksM+dj Hkhrj ds izk.kh dks nsf[k,A
(dHkh&dHkkj vkidks [kkyh [kks[kys dop fey ldrs gSa)A

µ 'kjhj esa [kaMhHkou ugha gksrk gSA

µ 'kjhj uje rFkk dSfY'k;e;qDr dop esa <dk gksrk gSA

µ 'kh"kZ ij vk¡[ksa ,oa Li'kZd cus gksrs gSaA

è;kuiwoZd nsf[k;s vkSj izs{k.k 7.4 Hkfj;sA

5- LVkjfiQ'k (Starfish)

LVkjfiQ'k ,d bdkbuksMeZ&izk.kh gksrk gSA ;g ,d
[k.Mfoghu leqnzh izk.kh gS ftlesa vjh; lefefr
(Radial symmetry) ik;h tkrh gSA blds 'kjhj dh
lrg daVhyh gksrh gSA ;g uky&iknksa dh lgk;rk ls
pyrk gSA flj vuqifLFkr gSA tUrq dk izs{k.k è;kuiwoZd
dhft,A (izs{k.k dks 7-5 esa Hkfj;s)

7.6 izs{k.kksa dks fjdkMZ djuk

izs{k.k 7-1

(d) Liat dk ckgjh Lo:i

(i) ckgj ls ns[kus ij vkidks D;k yxrk gSµD;k ;g izk.kh ,ddksf'kdh; gS vFkok cgqdksf'kdh;\

...........................................................................................................................

(ii) ftls vki ns[k jgs gSa og ,dy fiaM gS ;k fd 'kk[kk;qDr\

...........................................................................................................................

(iii) mldh dqy feykdj vkÑfr dSlh gS\

iQwynku tSlh@I;kykuqek@cksry dh vkÑfr dk ;k vfu;fer lagfrA

...........................................................................................................................

fp=k 7.4 ?kksaèkk

fp=k 7.5 LVkjfiQ'k

,dy dop

ikn
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([k) lw{e lajpuk

eq[; 'kjhj dh lrg dks nsf[k,

(i) D;k vkidks dksbZ fNnz utj vkrs gSa\ ....................................................................

(bu fNnzksa dks vkWfLV;e dgrs gSa] tks 'kjhj ds fy, ty ds izos'k&}kj dk dke djrs gksrs gSa)A

vkidks dqN cM+s vkdkj ds Hkh fNnz fn[kk;h ns ldrs gSaµ;s gSa vkWLdqyeA 'kjhj dk ty
bUgha esa ls ckgj dks tkrk gSA

;fn uewuk lw[kk gS rc vkidks ;s fNnz ugha fn[kk;h nsaxsA lw[kk inkFkZ dadky Liksaftu js'ks
dk cuk gksrk gSaA

(x) oxhZdj.k

(i) Liatksa dks iQkbye iksfjiQsjk esa D;ksa j[kk tkrk gS\ ,d dkj.k crkb,A

...........................................................................................................................

(ii) D;k vki fn, x, Liat uewus dks mlds Dykl esa oxhZÑr dj ldrs gSaµvFkkZr~ D;k og dSYdsfj;k
(Calcarea) ;k gsDlsfDVusfyMk (Hexactinellida) ;k MseksLiaft;k (Demospongia) esa j[kk
tk,xk\

...........................................................................................................................

izs{k.k 7-2

dsapqvka (iQsjsfVek)

(d) cká y{k.k

(i) D;k ;g izk.kh (a) yEck ,oa i`"B vèkjr% piVk gksrk gS ;k (b) flfyaMjkdkj ,oa ladqafpr\

...........................................................................................................................

(ii) izk.kh dk jax D;k gS\

...........................................................................................................................

(iii) bl izk.kh dk vkdkj dSlk gS\

...........................................................................................................................

(iv) D;k 'kjhj ,d lkj gS vFkok l[kaM\

...........................................................................................................................

(v) DykbVsye ds Åijh ik;h tkusokyh Ropk 'kjhj ds vU; Hkkxksa dh Ropk ls fdl izdkj fHkUu gSA

...........................................................................................................................
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(vi) Åij (vxz) fljs ij cus vax dh vkÑfr D;k gS\

...........................................................................................................................

(vii) eq[k dgka ij fLFkr gSa\

...........................................................................................................................

(viii) ...........................................................xqnk&fNnz dks nsf[k,A ;g dgka ekStwn gksrk gS\

...........................................................................................................................

(ix) D;k vkius dksbZ Hkh lhVh ns[kh gSA fdl rjg ij i`"Bh;] vkèkkjh; ;k fiQj nksuksa ij

...........................................................................................................................

([k) oxhZdj.k

(i) dsapq, dks iQkbye ,susfyMk esa D;ksa j[kk tkrk gS\ ,d dkj.k crkb,A

...........................................................................................................................

(ii) vki fdl Dykl esa iQsjsfVek (dsapq,) dks j[ksaxs( iksyhdhVk (Polychaeta)] vksykbxksdhVk
(Oligochaeta) ;k fiQj fg:fMfu;k (Hirudinea)

...........................................................................................................................

izs{k.k 7-3

frryh (MkukWl] Danaus)

(A) cká y{k.k

(i) D;k ;g izk.kh f}ik'oZr% lefer gksrk gS ;k vjh;r% lefer gksrk gS\

.........................................................................................................................

(ii) 'kjhj esa fdrus eq[; Hkkxksa@[k.Mksa esa foHkkftr gksrs gSaA

.........................................................................................................................

{ks=kksa ds uke fyf[k,A

.........................................................................................................................

(iii) blesa fdruh tksM+h vka[ks fn[kk;h ns jgh gSa\ (gSaM&ysUl bLrseky dhft,)

.........................................................................................................................

(iv) D;k ;s ljy vka[ksa gSa ;k la;qDr vka[ksa\

.........................................................................................................................
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(v) vki fdruh tksM+h ,saVhuk ns[k ik jgs gSa\

.........................................................................................................................

(vi) ,saVhuk dh vkÑfr dSlh gS\

.........................................................................................................................

(vii) D;k ;s vafre fljksa ij yacs vkSj iQwys gSa\

.........................................................................................................................

bl izdkj ds ,saVhuk (Jafxdkvksa) ds fy, ikfjHkkf"kd 'kCn eqn~xjkdj (clavate/club-

shaped) gS\

.........................................................................................................................

(viii) eq[kkax fdl izdkj ds gSa\ (pw"k.kh (sucking)@osèkuh (piercing)@drZu (biting))A

.........................................................................................................................

(ix) D;k vkidks 'kh"kZ ds uhps dh fn'kk esa fLFkr dksbZ dqaMfyr (fLizax&tSlk) Hkkx fn[kk;h iM+rk
gS\ ;s 'kqafMdk (Proboscis) gSA

.........................................................................................................................

(x) frryh viuk Hkkstu fdl izdkj izkIr djrh gSA

.........................................................................................................................

(xi) ia[k fdrus tksM+h gSa\

.........................................................................................................................

(xii) jax dh O;oLFkk dk o.kZu dhft,A

.........................................................................................................................

;fn dHkh Hkh vkidks fdlh frryh dks idM+us dk ekSdk feys rc vki ;g vktekb,%

viuh maxyh dks èkhjs ls frryh ds ia[k ij iQsfj,A D;k vkidks dksbZ ikmMj tSlk inkFkZ
maxyh ij vk;k fn[kk;h nsrk gS\

.................................................................................................................

bl ikmMj inkFkZ dks ,d lkFk LykbM ij iQSykb, vkSj ekbØksLdksi ea nsf[k,A (;s
'kYd gSa)

(xiii) vkidks fdruh tksM+h Vk¡xsa fn[kk;h ns jgh gSaA

.........................................................................................................................
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(xiv) D;k Vk¡xksa esa lafèk;k (tqM+h gqbZ) cuh gSa\

.........................................................................................................................

(xv) Vk¡xsa] 'kjhj ds fdl Hkkx ls fudyh gSa\

.........................................................................................................................

(xvi) izR;sd Vk¡x esa fdruh lafèk;k¡ gSa\

.........................................................................................................................

(xvii) Vk¡xsa jksfey gSa ;k likV\

.........................................................................................................................

(xviii) Vk¡xsa fdl dke esa vkrh gSa (cSBus esa@pyus esa)\

.........................................................................................................................

(B) oxhZdj.k

(i) frryh dks vkFkzksZiksM esa D;ksa oxhZÑr fd;k x;k gS\ ,d y{k.k crkb,A

.........................................................................................................................

(ii) nks y{k.k crkb, ftuds dkj.k frryh dks dhV ds :i esa oxhZÑr fd;k tkrk gSA

1. ......................................................................................................................

2. ......................................................................................................................

izs{k.k 7.4

^^,siy Lusy** (?kksa?kk) (ikbyk] pila)

(d) ckg~; y{k.k

(i) D;k izk.kh dk 'kjhj ,d dop ds Hkhrj can gSa\

.........................................................................................................................

(ii) D;k ;g dop ,d va'k dk (,ddikVh) gS ;k nks va'kksa dk (f}dikVh) cuk gS\

.........................................................................................................................

(iii) D;k dop likV gS ;k lfiZy :i esa dqaMfyr gS\

.........................................................................................................................

(iv) dop ds [kqyus@fNnz dk LFkku nsf[k,A ;g [kqyk gS ;k fd can\

.........................................................................................................................
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([k) oxhZdj.k

vkb, ,siy Lusy dk oxhZdj.k djus dh dksf'k'k djsa

(i) ikbyk dks iQkbye ekSyLdk esa D;ksa j[kk tkrk gS\ ,d dkj.k crkb,AvFkok lsiQSyksiksMk

.........................................................................................................................

.........................................................................................................................

isz{k.k 7-5

LVkjfiQ'k (Starfish)

(d) cká y{k.k

(i) D;k ;g izk.kh vjh;r% lefer gS ;k f}ik'oZr% lefer\

.........................................................................................................................

(ii) blesa vki fdruh Hkqtk,¡ ns[krs gSa\

.........................................................................................................................

(iii) D;k vki dksbZ dsanzh; {ks=k vFkkZr~ dsanzh; fMLd ns[k ik jgs gSa\ (gk¡@ugha)

.........................................................................................................................

(iv) nsg dh fupyh (gYds jax dh) fn'kk ij eq[k dks nsf[k,A D;k ;g chpksa&chp fLFkr gS\

.........................................................................................................................

(v) D;k vki 'kjhj dh lrg ij IysVsa rFkk daVd ns[k jgs gSa\

.........................................................................................................................

Hkqtk dh fupyh lrg dk ijh{k.k dhft,

(i) D;k vki Hkqtk ds chp ls xqtjrh gqbZ [kkap ns[k jgs gSa\

.........................................................................................................................

(ii) D;k vki [kkap ds vxy&cxy dksbZ ekaly lajpuk,¡ ns[k jgs gSa\

.........................................................................................................................

;s ukyikn (tube feet) gSaA

.........................................................................................................................
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(iii) LVkjfiQ'k dk izkÑfrd okl LFkku D;k gSa\

.........................................................................................................................

(iv) bls LVkjfiQ'k dk uke D;ksa fn;k x;k gS\

.........................................................................................................................

(B) oxhZdj.k

(bdkbuksMesZVk] Echinodermata: echinos = daVhyh] derma = Ropk)

(i) LVkjfiQ'k dks iQkbye bdkbuksMesZVk esa D;ksa j[kk tkrk gS\ ,d mfpr dkj.k crkb,A

.........................................................................................................................

(ii) vki LVkjfiQ'k dks fdl Dykl esa j[ksaxsµ,sLVsjkWbfM;k (Asteroidea)] gksyksF;wjkWbfM;k
(Holothuroidea) ;k fØukWbfM;k (Crinoidea)\ dkj.k crkb;s

.........................................................................................................................

([k) d'ks#dh (VERTEBRATES)

vc rd ftrus izkf.k;ksa dks vkius ns[kk vkSj mudk vè;;u fd;k os lc vd'ks#dh (fcuk jh<+
okys) FksA vc ge d'ks#fd;ksa (jh<+okys izkf.k;ksa) dk vè;;u djsaxsA

6- MkWxfiQ'k (Dogfish, Scoliodon)

µ 'kYd Ropk esa xM+s gSaA

µ ;qfXer val (Pectoral) rFkk Jksf.k (Pelvic) fiQuA

µ v;qfXer i`"B] iqPN rFkk vèkj fiQuA

µ ikap fxy njkjsaA

MkWxfiQ'k esa dsoy dkfVZysth dadky gksrk gS] gM~fM;k¡ ugha gksrhA mikfLFk ds fo"k; esa viuh tkudkjh
fiQj ls rktk dj yhft,A izk.kh dks è;kuiwoZd nsf[k, vkSj izs{k.k 7-6 Hkfj,A

fp=k 7.6 MkWxfiQ'k

5 tksM+h fxy njkjsa
eq[k

val i[k Jksf.k i[k

iwaNDySLij
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7- jksgw (Rohu)

µ cM+s 'kYd }kjk 'kjhj <dk jgrk gSA

µ fxyksa ds Åij izPNn (Operculum)

ik;k tkrk gSA

µ jksgw vfLFky eNyh gS vFkkZr~ blesa vfLFke;
dadky gksrk gSA

izk.kh dks è;kuiwoZd nsf[k, vkSj izs{k.k 7-7 Hkfj,A

8- (C;wiQks] BUFO)

µ 'kq"d RopkA

µ iSjksfVM xzafFk;kaA

µ VksM esa esa<+d ls cgqr lh lekurk,¡ gSa]
ijUrq bldh dqN viuh gh fof'k"Vrk,¡
Hkh gSaA

blds vxzikn rFkk i'pikn dh vaxqfy;ksa dh
la[;k fxfu;sA uewus dks è;kuiwoZd nsf[k, vkSj
izs{k.k 7-8 Hkfj,A

9- ?kjsyw fNidyh (Hamidactyles)

µ lw[kh 'kYdh RopkA

µ gkFkksa vkSj ikoksa esa iQSyh gqbZ maxfy;k¡ ftuls ;g
nhokj vkfn ij fpid ldrh gSA

µ ?kjsyw fNidyh lokZfèkd ifjfpr jsIVkby gSA

uewus dks è;kuiwoZd nsf[k, vkSj izs{k.k 7-9 Hkfj,A

10- dcwrj (Pigeon, Columba)

µ fiPN gksrs gSaA

µ ia[k ;k ij (:ikUrfjr vxzikn)

µ pksap gksrh gS ijUrq nkar ughaA

fxydoj
i`"V i[k

val i[k

fp=k 7.7 jksgw

fp=k 7.8 VksM

iSjksfVM xzafFk;k¡

JO; dsUnz

fp=k 7.9 ?kjsyw fNidyh
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fp=k 7.10 dcwrj

dcwrj vFkok fdlh Hkh vU; i{kh esa ,oht ds leku y{k.k ik, tkrs gSaA

uewus dks è;kuiwoZd nsf[k, vkSj izs{k.k 7-10 Hkfj,A

11- pexknM+ (Bat), (Pterapus)

µ 'kjhj ds Åij cky ik;s tkrs gSaA

µ mHkjs gq, ckgjh dku ik;s tkrs gSaA

µ vxzikn ia[k cu x, gSaA

izk.kh dks è;kuiwoZd nsf[k, vkSj izs{k.k 7-11 Hkfj,A

pexknM+ mM+rk gS ysfdu ;g i{kh ugha gSA rks fiQj
D;k gSA bl fo"k; dks izs{k.k 7-11 ds varxZr vH;kl
ds }kjk irk yxkb,A

7.7 izs{k.kksa dks fjdkMZ djuk

izs{k.k 7-6

MkWxfiQ'k (LdkfyvksMkWu)

(d) cká y{k.k

(i) 'kjhj dh vkÑfr D;k gS\ ukSdkdkj@rdqZ#ih vFkok vU; dksbZ vkdkjA

.........................................................................................................................

fp=k 7.11 pexknM
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(ii) 'kjhj esa fdrus {ks=k Li"V utj vkrs gSa\

.........................................................................................................................

(iii) D;k 'kjhj dh lrg fpduh gS ;k fd fdUgha Li"V 'kYdksa ls <dh gqbZ gS\

.........................................................................................................................

(iv) èkM+ esa fdrus fiQu fn[kk;h ns jgs gSa\

.........................................................................................................................

(v) mu fiQuksa ij lgh ( ) dk fu'kku yxkb, tks uewus esa fn[kk;h ns jgs gSa

(1) ;qfXer val fiQu (  ) (2) i`"B fiQu (  )

(3) ;qfXer Jksf.k fiQu (  ) (4) vèkj fiQu (  )

(5) xqnk fiQu (  )

(vi) eq[k dgka ij fLFkr gSµ'kh"kZ ds lkeus dh uksd ij] i`"B fn'kk ij ;k vèkj fn'kk ij\

.........................................................................................................................

(vii) D;k 'kh"kZ ij ,d tksM+h uklkfNnz gSa\

.........................................................................................................................

(viii) eNyh esa uklk}kj dk D;k mi;ksx gS\

.........................................................................................................................

(ix) vka[ksa dgka ij fLFkr gS\

.........................................................................................................................

fxy&fNnzksa dks vka[k ds ihNs rFkk FkksM+k lk uhps nsf[k,A

(x) izR;sd ik'oZ ij fdrus fxy&fNnz gSa\

.........................................................................................................................

(xi) D;k fxy&fNnzksa ds Åij dksbZ iYyk <dk gS\

.........................................................................................................................

(xii) D;k vki izR;sd ik'oZ ij 'kh"kZ ls ysdj iwaN rd pyrh tkrh ,d ̂ ^js[kk** dks ns[k ldrs gSa\

.........................................................................................................................

(xiii) bl js[kk dks D;k dgk tkrk gS\

.........................................................................................................................

(xiv) D;k eNyh ds Hkhrj dksbZ var%dadky ;k ckádadky gksrk gS\

.........................................................................................................................
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([k) oxhZdj.k

(i) MkWxfiQ'k dks iQkbye dkWMsZVk esa D;ksa j[kk x;k gS\ ,d mi;qDr dkj.k crkb,A

.........................................................................................................................

(ii) MkWxfiQ'k dks ,d d'ks#dh D;ks ekuk tkrk gS\

.........................................................................................................................

(iii) izk.kh ds dksbZ rhu y{k.k crkb, tks n'kkZrs gksa fd ;g izk.kh ty esa jgrk gSA

(1) .................................................................................................................

(2) .................................................................................................................

(3) .................................................................................................................

izs{k.k 7-7

jksgw (vfLFky eNyh)

(d) cká y{k.k

(i) 'kjhj dh vkÑfr igpkfu,µrdqZ#ih@fLiaMy :ih@ukSdkdkj (lgh mÙkj ij fpg~u yxkb,)

.........................................................................................................................

(ii) izk.kh ds 'kjhj esa fdrus Li"V {ks=k gSa\

.........................................................................................................................

(iii) D;k 'kh"kZ ij dksbZ 'kYd gSa\ gka@ugha

.........................................................................................................................

(iv) eq[k dgka fLFkr gS\ (varLFk@mikarh;@i`"B@vèkj)

.........................................................................................................................

(v) 'kh"kZ ds Åij vki vkSj dkSu ls Hkkx ns[k jgs gSa\

.........................................................................................................................

(vi) D;k fxy&njkjsa uxz gSa ;k fd muds Åij dksbZ iYyk <dk gS\

.........................................................................................................................

iYys dks vkPNn (operculum) dgrs gSaA

(vii) D;k MkWxfiQ'k esa Hkh vkPNn gksrk gS\

.........................................................................................................................
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(viii) jksgw dk èkM+ ckyksa ls <+dk gSa ;k 'kYdksa ls\

.........................................................................................................................

(ix) fiQuksa dks nsf[k, rFkk uhps fjDr LFkkuksa dks Hkfj,%

v;qfXer fiQuksa ds uke ;qfXer fiQuksa ds uke

1- ------------------------------------------ 1- ------------------------------------

2- ----------------------------------------- 2- -----------------------------------

3- -----------------------------------------

(x) D;k ik'oZ js[kk Li"V gS ;k vLi"V\

.........................................................................................................................

(xi) fdUgha nks y{k.kksa dh lwph cukb;s ftlls vki ,d mikfLFky eRL; rFkk vfLFky eRL;
esa varj dj ldsA

(i) .................................. (ii) .....................................

([k) oxhZdj.k

(i) jksgw dks miiQkbye d'ks#dh esa D;ksa j[kk tkrk gS\ ,d dkj.k nhft,A

.........................................................................................................................

(ii) bl izk.kh ds rhu y{k.k crkb, tks ladsr nsrs gSa fd ;g ikuh esa jgrh gSA

1- ---------------------------------------------------------------------------------------------------------------------------

2- ---------------------------------------------------------------------------------------------------------------------------

3- ---------------------------------------------------------------------------------------------------------------------------

izs{k.k 7-8

VksM (C;wiQks)

(d) cká y{k.k

(i) 'kjhj ds mu Hkkxksa ds uke crkb;s ftlls 'kjhj foHkkftr gS\

('kh"kZ] xzhok rFkk èkM+@'kh"kZ vkSj èkM+) ( yxkb,)
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(ii) D;k dksbZ xzhok gS\

.........................................................................................................................

(iii) vki fdl izdkj dh Ropk ns[k ik jgs gSa\ mi;qDr mÙkj ij ( ) dk fu'kku yxkb,A
fpduh@'kq"d@eLlsnkj@[kqjnjh@'kYdh

.........................................................................................................................

(iv) D;k FkwFku uqdhyk gS ;k vèkZo`Ùkkdkj\

.........................................................................................................................

(v) 'kh"kZ ij ik;h tkus okyh lajpukvksa ds uke fyf[k,A

.........................................................................................................................

(vi) D;k vka[ksa cM+h vkSj ckgj dks mHkjh gSa\ gka@ugha

.........................................................................................................................

(vii) D;k vka[k ds ihNs dksbZ xgjs èkCcs tSlh lajpuk fn[kkbZ ns jgh gS\

gk¡@ugha .........................................................................................................

izR;sd d.kZiVg ds ihNs] ,d v.Mkdkj {ks=k fn[kk;h nsxk tks 'ks"k Ropk ls fHkUu gSA ;g
iSjksfVM xzafFk gSA

(viii) bl lajpuk dk D;k dk;Z gS\

.........................................................................................................................

(ix) ikn vFkok mikax fdrus fn[kk;h ns jgs gSa\

.........................................................................................................................

(x) dkSu lk ikn T;knk yEck gS\ (vxzikn@i'pikn)

.........................................................................................................................

(xi) vxzikn esa fdruh maxfy;k¡ utj vk jgh gSa\

.........................................................................................................................

(xii) i'pikn esa fdruh maxfy;k¡ utj vk jgh gSa\

.........................................................................................................................

(xiii) ;s maxfy;k¡ vxzikn dh maxfy;ksa ls fdl izdkj fHkUu gSa\ dksbZ nks varj crkb,A

1- --------------------------------------------------------------------------------------------------------------------------

2- --------------------------------------------------------------------------------------------------------------------------
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(xiv) VksM dh Ropk 'olu dk dk;Z djrh gS ;k lqj{kk dk ;k bu nksuksa dk\

(xv) ns[ks x, cká y{k.kka ds vkèkkj ij crkb, fd ;g izk.kh (a) tyh; gS ;k (b) Fkyh; ;k
(c) nksuksaA lgha ( ) dk fu'kku yxkb,A

([k) oxhZdj.k

(i) VksM dks iQkbye dkWMsZVk esa D;ksa j[kk x;k gS\

,d dkj.k crkb, ---------------------------------------------------------------------------------------------------

(ii) bls Dykl ,sfEiQfc;k esa D;ksa j[kk x;k gS\

,d mi;qZDr Li"Vhdj.k nhft,A (Amphi : nksuks_ bios : thou)

izs{k.k 7-9

?kjsyw fNidyh

(d) ckg~; y{k.k

(i) fNidyh ds 'kjhj dks vki fdrus {ks=kksa esa foHkkftr dj ldrs gSa\ buds uke fyf[k,A

.........................................................................................................................

(ii) nsg dh lrg ij D;k cus gSaµcky@eLls@vfLFky 'kYd\

.........................................................................................................................

(iii) 'kh"kZ dh vkÑfr dSlh gS\

.........................................................................................................................

(iv) fNidyh dk d.kZiVg (dku dk inkZ) VksM ds d.kZiVg ls] ftls vkius fiNys vH;kl
esa ns[kk Fkk] fdl izdkj fHkUu gksrk gS\

.........................................................................................................................

(v) iknksa dh la[;k fdruh gS\

.........................................................................................................................

(vi) gj ikn esa fdruh&fdruh maxfy;k¡ gSa\

.........................................................................................................................

bu iknksa dks iapkaxqfyd ikn (Pentadactyl limb) dgrs gSa

(vii) D;k maxfy;ksa esa u[kj gksrs gSa\ gka@ugha

.........................................................................................................................

(viii) maxfy;ksa dh fupyh fn'kk esa vki D;k ns[k ldrs gSa\

.........................................................................................................................
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(ix) tc fNidyh Nr ;k nhokj ij jsaxrh gksrh gS rks og fxjrh D;ksa ugha\ (maxfy;ksa dh lajpuk
ls bldk lacaèk tksfM+,)

.........................................................................................................................

(x) bls vaxzsth esa ''wall lizard'' D;ksa dgrs gSa\

.........................................................................................................................

(xi) D;k ;g izk.kh pyrk gS@jsaxrk gS@nkSM+rk gS\

.........................................................................................................................

jsIVkby (ljhl`i) jsaxus okys tkuoj gksrs gSaA

([k) oxhZdj.k

(i) bls iQkbye dkWMsZVk esa D;ksa j[kk tkrk gS\

,d dkj.k crkb,

.........................................................................................................................

(ii) bls Dykl jsfIVfy;k esa D;ksa j[kk tkrk gS\

,d dkj.k crkb,

.........................................................................................................................

(iii) ?kjsyw fNidyh dk oSKkfud uke crkb,A

.........................................................................................................................

izs{k.k 7-10

dcwrj

(d) cká y{k.k

(i) 'kjhj dh vkÑfr D;k gS\

.........................................................................................................................

(ii) 'kjhj ds Åij fdu lajpukvksa dk vkoj.k cuk gS\

.........................................................................................................................

(iii) D;k vkidks 'kh"kZ ij Hkh mlh izdkj dh lajpuk,¡ fn[kk;h ns jgh gSa\

gka@ugha .........................................................................................................
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(iv) ;fn os fHkUu gSa rks fdl izdkj ls\

.........................................................................................................................

(v) bldh pksap fdl izdkj dh fn[kk;h nsrh gS\ (NksVh rFkk uqdhyh] NksVh rFkk oØ)

.........................................................................................................................

(vi) pksap dh vkÑfr ls vuqeku yxkb, fd ;g izk.kh D;k [kkrk gSA

.........................................................................................................................

(vii) D;k vki uklkfNnz ns[k ik jgs gSa\ gka@ugha

.........................................................................................................................

(viii) uklkfNnz f>jh&tSls gSa ;k fd v.Mkdkj\

.........................................................................................................................

(ix) vka[ks fdruh gSa\

.........................................................................................................................

(x) blds ia[k fdrus gSa\

.........................................................................................................................

vxzikn ia[kksa esa cny x, gSaA

(xi) D;k vkidks ia[kksa ds vafre fljksa ij dksbZ maxfy;k¡ utj vkrh gSa\

gka@ugha --------------------------------------------------------------------------------------------------------------------

dcwrj esa ,d tksM+h i'pikn gksrs gSaA

(xii) D;k bu i'piknksa ds Åij cky@'kYd cus gSa ;k fd ;s fpdus likV gSa\

.........................................................................................................................

(xiii) izR;sd i'pikn esa fdruh maxfy;k¡ gSa\

.........................................................................................................................

(xiv) D;k buesa u[kj cus gSa\

.........................................................................................................................

(xv) dcwrj vius ikoksa dk bLrseky fdl izdkj djrs gSa\

.........................................................................................................................
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(xvi) iwaN fdldh cuh gksrh gS\

.........................................................................................................................

(xvii) bldk D;k mi;ksx gS\

.........................................................................................................................

([k) oxhZdj.k

(i) dcwrj ds dksbZ rhu ckgjh y{k.k crkb, tks blds ok;oh; thou dk ladsr nsrs gSa\

1. ......................................................................................................................

2. ......................................................................................................................

3. ......................................................................................................................

(ii) dcwrj dks iQkbye dkWMsZVk esa D;ksa j[kk tkrk gS\ ,d dkj.k crkb,A

.........................................................................................................................

(iii) lHkh if{k;ksa dks Dykl ,oht esa j[kk tkrk gSA buds dksbZ nks fof'k"V y{k.k crkb,A

.........................................................................................................................

izs{k.k 7-11

pexknM+

(d) cká y{k.k

(i) 'kjhj ----------------------------] ----------------------- rFkk iwaN esa foHkkftr gksrk gSA (nsg ds {ks=k
crkb,)

1. ..................................................... 2. ..........................................................

(ii) 'kh"kZ ij D;k&D;k lajpuk,¡ cuh gksrh gSa\ tks vkidks fn[kk;h iM+rh gSa mu ij ( ) dk
fu'kku yxkb,%

vka[ksa@uklkfNnz@cká dku (d.kZiYyo)A

(iii) FkwFku yEck gS ;k NksVk\

........................................................................................................................

(iv) vkidks fdrus ikn utj vkrs gSa\

........................................................................................................................
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(v) vxzikn ia[kksa ds :i esa gksrs gSaA

vxziknksa ij Ropk cuh gS ;k fd ia[k\

Ropk ds oyuksa dks è;ku ls nsf[k,A

ia[kksa dh Ropk dks iVsft;e (patagium) dgrs gSa] ;g daèks ls 'kq: gksrh gS] Hkqtk
ds Åijh lhekar ij ls gksrh gqbZ vaxwBs ds vkèkkj rd igqap tkrh] ogk¡ ls maxfy;ksa
ds chp esa iQSyrh gS vkSj fiQj 'kjhj ds ik'oks± ls gksrh gqbZ fiNyh Vk¡xksa rd
tkrh gSA

(vi) ia[kksa dks dkSu lh maxfy;ksa vkyEc iznku djrh gSa\ (nwljh ls ikapoha ;k igyh ls ikapoh)

........................................................................................................................

(vii) dkSu&dkSu lh maxfy;ksa esa u[kj cus gksrs gSa\

........................................................................................................................

(viii) dkSu lh maxyh Lora=k gksrh gS\

........................................................................................................................

(ix) i'pikn NksVs gSa ;k cM+s\

........................................................................................................................

(x) izR;sd i'pikn esa fdruh maxfy;k¡ gSa\

........................................................................................................................

(xi) D;k bu maxfy;ksa esa u[kj cus gSa\

........................................................................................................................

(xii) D;k ?kqVuk ihNs dh vksj eqM+k gqvk gS ;k lkeus dh vksj\

........................................................................................................................

([k) oxhZdj.k

(i) pexknM+ dks dkMsZVk esa D;ksa j[kk tkrk gS\

,d dkj.k crkb, --------------------------------------------------------------------------------------------------
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(ii) bls Dykl eSesfy;k esa j[kk tkrk gSA

mu cká y{k.kksa ij lgh dk fu'kku ( ) yxkb, tks Lruh; tks y{k.k n'kkZrs gSa%

(1) ckyksa dk gksuk

(2) ckgjh dku (d.kZiYyo) dk gksuk

(3) eknk esa Lru xzafFk;ka

(4) iknksa dk gksuk

(iii) D;k pexknM+ dks mM+u&Lruh dguk mfpr gksxk\

gka@ugha --------------------------------------------------------------------------------------------------------------------

7.8 lkoèkkfu;ka

1. ueuksa dks è;kuiwoZd iz;ksx dhft;s rkfd os [kjkc ugha gksus ik;sA

7.9 f'k{kd ds fy,

bl ckr dks fuf'pr djs fd fo|kfFkZ;ksa us

(i) ftu izkf.k;ksa dk vè;;u iz;ksx'kkyk esa fd;k gS muds oSKkfud ukeksa dh orZuh vkSj mudks
fy[kuk lh[k fy;k gSA

(ii) y{k.kksa dks oxhZdj.k ds lkFk lacaf/kr djuk lh[k fy;k gSA
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vH;kl 8

I;kt ds ewykxz fufeZfr rFkk mlesa ekbVksfll dk izs{k.k djuk

tho ds fdlh Hkh Hkkx esa o`f¼ vkSj VwV&iQwV dk Bhd fd;k tkuk ml Hkkx dh dksf'kdkvksa esa
ekbVksfll&foHkktuksa }kjk gksrk gSA ekbVksfll dh fofoèk voLFkkvksa ds vè;;u ds fy;s I;kt dh
tM+ dk o`f¼'khy fljk ,d mRÑ"V lkexzh gSA

mn~ns';

;g vH;kl iwjk dj pqdus ds ckn vki

ewykxz LDok'k fufeZr cukus dh dq'kyrk izkIr dj pqds gksaxsA

foHkktu'kkhy rFkk vfoHkktu'khy dksf'kdkvksa esa foHksn dj ldsaxsA

ekbVksfll foHkktu dh voLFkkvksa dks igpku ldsaxsA

ekbVksfll dh fofHkUu voLFkkvksa ds chp varj dj ik,¡xsA

8.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

(i) dksf'kdkvksa esa ,d dksf'kdk pØ gksrk gS ftlesa ,d izkoLFkk gksrk gS ftls eè;koLFkk
(Interphase) dgrs gSA blesa dksf'kdk,¡ foHkkftr ugha gksrh gS vkSj nwljh voLFkk ekbVksfll
gksrh gSA ftlesa ,d dksf'kdk esa foHkktu gksdj nks dksf'kdk, curh gSA

(ii) vfoHkktuh dksf'kdkvksa esa dsUnzd ds Hkhrj ØksekSfVu tky cuk fn[krh iM+rk gSA

(iii) ekbVksfll dks pkj voLFkkvksa (pj.kksa) esa foHkkftr fd;k tk ldrk gSµizksiQst] esVkiQst]
,ukiQst rFkk VhyksiQst

(iv) izksiQst (Prophase) esa

(d) dsUnzd f>Yyh lewph cuh jgrh gSA

([k) ØkseSfVu iznkFkZ esa izHksnu gksdj èkkxs tSls Økseklkse (xq.k lw=k) cu tkrs gSaA

esVkiQst (Metaphase) esa

(d) dsUnzd f>Yyh foyhu gks tkrh gSA
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([k)fLiaMy cu tkrs gSaA (gks ldrk gS fd LykbMks esa fn[kk;h u ns)

(x) Øksekslkse eè; js[kk (Equator) ij O;ofLFkr gks tkrs gSA

(?k) izR;sd Øksekstks esa ls nks ØksesfVM cu tkrs gSa tks ,d lsaVªksehVj }kjk ijLij tqM+s jgrs gSaA

fp=k 8.1 dksf'kdk foHkktu dh fofHkUu voLFkk,¡
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,sukiQst (Anaphase) esa

(d)lsaVªksfe;j esa foHkktu gks tkrk gSA

([k)izR;sd ØkseksfVM vius&vius lsaVªkseh;j ds lkFk ,d Øksekslkse cu tkrk gSA

(x) Øksekslksaeksa dh leku la[;k foijhr èkzkqoksa dh vksj pyuh 'kq# gks tkrh gSA

VhyksiQst (Telo phase) esa

(d)Øksekslkseksa ds nks lewg nks èkzqoksa ij igq¡p tkrs gSa vkSj dsUnzd f>Yyh muds pkjksa vksj cu
tkrh gSA

([k)Øksekslkse ,d lkFk xqfPNr gks tkrs gSa rFkk tc vyx&vyx igpkus ugha tk ldrs gSa rFkk
,d ckj fiQj ls dksesfVu tky cukrs gSaA

(x) bl izdkj dksf'kdk esa leku Øksekslkse la[;k okys dsUnzd cu tkrs gSaA

(?k) ,d foHkktu fHkfÙk (dksf'kdk IysV)] dksf'kdk ds dsUnz esa cuuk izkjaHk gks tkrh gS

lkbVksdkbusfll (Cytokinesis)

eè; esa ,d IysV cu tkrh gS tks c<+dj nks lalfr dksf'kdkvksa esa foHkkftr gks tkrh gSA

izR;sd larfr dksf'kdk esa ,d vdsyk dsUnzd ik;k tkrk gS

vko';d lkexzh

(i) I;kt dk 'kYddan (ii) lqb;ka (iii) czq'k

(iv) LykbMsa (v) dojfLyi (vi) lw{en'khZ

(vii),lhVksdkehZu (viii) ruq gkbbªksDyksfjd vEy (ix) pkSM+s eqag dh cksry (ik=k)

(x) chdj (xi) ekfpl dh rhfy;ka (xii) LdsYiy

(xiii) dSaph (xiv) 70% ,sYdksgkWy (xv) CykfVax isij

8-1 iz;ksx fofèk

bl vH;kl dks rhu pj.kksa esa djuk gS %

1- I;kt dks mxkuk

2- ewykxzksa dk fLFkjhdj.k

3- lw{en'khZ; LykbM cukuk

pj.k 1 % ewykxzks ds fy, I;kt dks mxkuk

(i) bl vH;kl ds fy, tks frfFk vkius fuf'pr dh gSaA mlls 3&4 fnu iwoZ ,d pkSM+s eqag dh
cksry (ik=k yhft, vkSj mlesa iwjk eqag rd ikuh Hkj nhft,A)
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(ii) ,d eè;e vkdkj dh I;kt yhft,A ;fn mlesa dksbZ iqjkuh tM+s gks rks ifgys mudks dkV
dj vyx dj nhft,A

(iii) I;kt dks cksry ds Åij bl izdkj j[k nhft, fd I;kt dh dsoy ryh ;kuh vkèkkj (fMLd)
gh ikuh ls Nwrk jgsA (fp=k 8-2d)

fp=k 8.2d cksry ds eqag ij I;kt j[kuk fp=k 8.2[k I;kt esa ewykxz fudyrs gq,

(iv) 3&4 fnu esa ubZ tM+s fudy vk,¡xh (izfrfnu voyksdu dhft,)

(v) tc tM+s yxHkx 2&3 ls-eh- yach gks tk, (fp=k 8-2[k) rc vki bl vH;kl dk nwljk
pj.k vkjEHk dj ldrs gSaA

pj.k&2 % ewykxzksa dks fLFkjhdj.k

(i) ;kn jf[k;s fd ewykxzksa dks dsoy cgqr losjs&losjs gh dkVdj fudkyuk (yxHkx izkr%dky
9 cts) gS (;gh le; gS tc ekbVksfll fØ;k gksrh gS)

(ii) I;kt ds dan dks ikuh ls ckgj fudky yhft,A dSaph ls ewykxzksa dks dkfV, (liQsn] iryh
èkkxs tSlh tM+ksa ds xqPNs esa ls muds vafre fljksa ls yxHkx 0-5 yacs ewykxz dkfV,)A

(iii) bUgsa 1 % 3 ,slhfVd ,sYdksgkWy esa 10 lsdUM ds fy, jf[k,A mlds ckn bu dVs ewykxzksa dks
fLFkjhdkjd ls ckgj fudkydj 70% ,sYdksgkWy esa j[k nhft, (;g LFkk;h ijh{k.k gS ftls
fdrus gh le; rd j[kk tk ldrk gSA)

(iv) 24 ?kaVs ckn ewykxz mi;ksx&;ksX; gks tkrs gSaA

pj.k&3 % lw{en'khZ; LykbM cukuk

(i) ,d lkiQ LykbM ysdj ml ij ewykxz j[k yhft,A
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(ii) ruq gkbMªksDyksfjd vEy (HCl) dh dqN cwansa fliQZ 1 ;k 2 lsdaM ds fy, ml ij Mkfy,A

(iii) bl vEy inkFkZ ij rqjar ikuh dh dqN cwansa Mky dj èkks Mkfy,A

(iv) ,d gkFk ls LykbM idM+dj mls ^okpXykl* ij Vs<+k fVdkb, ftlls ikuh cg tk, vkSj
nwljs gkFk ls ,d czq'k ls inkFkZ dks LykbM ij fVdk, jf[k,A

(v) inkFkZ dks ,d dSfoVh CykWd vFkok ^okpXykl* esa LFkkukarfjr dj yhft,A vc ml ij
,slhVksdkehZu LVsu dh dqN cwansa Mkfy, rFkk ,d <Ddu ls <d nhft,A 5&8 feuV rd
izrh{kk dhft,A ewykxz xgjs yky jax dh gks tkrh gSA

(vi) vc ,d lkiQ LykbM yhft,A ml ij fiQj ls 3&4 cwan ,slhVksdkehZu LVsu dh Mkfy, vkSj
okp&Xykl esa j[ks gq, inkFkZ dks LykbM ij LVsu esa j[k nhft,A

(vii) LykbM dks gYdk lk xje dhft, vkSj fiQj mls ,d pkSdksj isij Vscy vFkok CyksfVax isij
ij j[k nhft,A è;ku jf[k, fd LykbM vfèkd xeZ u gks tk,A

(viii) LVsu dh xbZ ewykxz dks ,dos'k djrs gSaa rc inkFkZ ds Åij doj dj j[k nhft,A

(ix) LykbM dks eksM+s x, fiQYVj isij vFkok IykfLVd isij ds chp esa j[k nhft, vkSj èkhjs
ls nckb, rkfd vfrfjDr LVsu lks[k fy;k tk,] ysfdu è;ku jf[k, fd doj fLyi fgyuk
ugha pkfg,A

(x) ,d isafly ysdj mlds dqan fljs ls doj fLyi dks gYdk lk [kV[kVkb, rkfd ewykxz dh
dksf'kdk iQSy tk;sxhA

ewykxz dh dksf'kdk,¡ vPNk izdkj ls iQSy tk,xhA blls ewykxzks dk pwjk gks tk,xk vkSj xgjh
ls xgjh iM+h dksf'kdkvksa esa Hkh ftuesa igys LVsu ugha igqapk FkkA vc LVsu igqap tk,xk
D;ksafd os fiQj ls LVsu esa Mwc tk,xhA

(xi) ;fn inkFkZ uje gSa rks ekewyh ls FkiFkikus ls gh mldk lkjk Hkhrjh Hkkx ckgj vk tk,xkA
(Ldos'k dk vFkZ Ø'k fd;s inkFkZ dks ckgj fudkyuk)

uksV % inkFkZ dks FkiFkikrs gq, dgha doj fLyi u nwj tk,¡ bldk è;ku jf[k,A

1- bl vH;kl esa inkFkZ dks mBkus&laHkkyus ds fy, dk¡p dh NM+ ;k czq'k dk iz;ksx
dhft,A

2- LVsu fd, gq, inkFkZ ds èkkrq ds lkFk laidZ esa vkus ij inkFkZ esa xgjk Hkwjk vo{ksi
cu tkrk gSA

(xii) vc LykbM dks lw{en'khZ ds uhps nsf[k,] igys vYi vkoèkZu ij ns[krs gSaA

(xiii) LykbM esa ,d fuf'pr :i esa vPNk {ks=k <w¡<+ yhft, vkSj mls mPpkoèkZu esa nsf[k,A

(xiv) ekbVksfll dh fofHkUu voLFkkvksa dks ns[kus ds fy, èkhjs&èkhjs LykbM dks ?kqekdj fofHkUu
{ks=kksa esa nsf[k,A
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8.3 vki izs{k.k djsaxs

(i) I;kt esa dksf'kdk,¡ vk;rkdkj gksrh gSaA D;k vkidks dksbZ xksy ; vaMkdkj dksf'kdk,¡ fn[kkbZ
nsrh gSa\ tkap dhft,A

(ii) ,lhVksdkehZu ls dsoy Øksekslkse gh LVsu gksrs gSa] blfy, fLiaMy js'ks fn[kkbZ ugha nsrsA

(iii) ,d ,slh dksf'kdk <w¡f<+, ftlesa dsanzd fcYdqy Li"V gks (vyx&vyx Øksekslkse u gks)A
;s dksf'kdk,¡ ^baVjiQst+ pj.k* (Interphase stage) esa gksrh gSA

(iv) ,slh dksf'kdk,¡ nsf[k, ftuesa Øksekslkse eksVs] xgjs LVsu fy, rFkk vklkuh ls n`';eku gksA
;s dksf'kdk,¡ ds eè; (fo"kqor js[kk) ij fLFkr gksrs gSa tks ,do`Ùk vFkok ,d iafDr esa O;ofLFkr
gksrs gSaA ;s dksf'kdk,¡ ^esVkiQst* (Metaphase stage) esa gksrh gSA

(v) viuh LykbM esa dqN ,slh dksf'kdk,¡ nsf[k, ftuesa Øksekslkse eè; js[kk ls nwj gks ,oa nks
lewgksa esa bdV~Bs gks x, gks rFkk gj lewg foijhr fljksa ij fLFkr gksA ;s dksf'kdk,¡ ,sukiQst
pj.k (Anaphase Stage) esa gSA

(vi) vki ns[k ldrs gSa fd ;gk¡ ij dksf'kdk IysV dk fuekZ.k iw.kZ gksrk gS vkSj ,d dksf'kdk nks
larfr dksf'kdkvksa esa foHkkftr gks tkrh gSA ;g dksf'kdk,¡ lkbVksdkbuksfll (Cytokinesis)
voLFkk esa fn[kkbZ nsrh gSA

(vii) vkidks ,slh dksf'kdk,¡ Hkh fn[kkbZ nsxh ftuesa Øksekslkse fcYdqy vafre foijhr fljksa ij xqPNk
cuk fy;s gksA ;s dksf'kdk,¡ VhyksiQst pj.k (Telophase stage) esa gSA

(viii) ;fn vkidks ;s lkjh ekbVksfll voLFkk,¡ viuh LykbM esa fn[kkbZ u ns rks vU; fo|kfFkZ;ksa
dh LykbM ns[ksaA

bl vH;kl ds fy, vkidks tM+ ds fljs dh dkVdj ysus ds fy, D;ksa dgk tkrk
gS\ vU; Hkkx D;ksa ughaA

8.4 izs{k.k dks fjdkMZ djuk

izs{k.k&1

(i) ml voLFkk dk uke crkb, ftlesa dksf'kdk vfoHkktuh izkoLFkk esa gksrh gSA

baVjiQst@VsyhiQst vFkok vekbVksfllA

.........................................................................................................................

(ii) (d),d ,slh voLFkk nsf[k, ftlesa Øksekslkse dksf'kdk ds eè; esa O;ofLFkr gksA bl pj.k
dk D;k uke gS\

.................................................................................................................

([k)D;k bl voLFkk esa dsUnzdh; f>Yyh ikbZ tkrh gSA

.................................................................................................................
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(iii) Åij crkbZ xbZ voLFkk esa D;k vki Øksekslkseks dh la[;k fxu ldrs gSa\

.........................................................................................................................

(iv) D;k vki izR;sd Øksekslkse ds nks ØkseksfVM ns[k ldrs gSa\

.........................................................................................................................

(v) ,d ,slh voLFkk nsf[k, ftlesa Øksekslkse nks lewgksa esa nks foijhr fljksa dh vksj tkrs gq,
fn[kkbZ iM+ jgs gSaA

.........................................................................................................................

(d) D;k os eè; js[kk ls FkksM+h nwj x, gS\ ml fLFkfr esa ;g vkjafHkd ,sukiQst izkoLFkk gSA

.................................................................................................................

([k) D;k ;s foijhr fljksa ij igq¡p x, gSa\ bl fLFkfr esa ;g ckn dh ,sukiQst voLFkk esa gSA

.................................................................................................................

(vi) fdlh ,slh dksf'kdk dks nsf[k, ftlesa nks dsanzd gks vkSj budh dsanzdksa ds chp esa ,d foHkktu
ij cu x;k gksA

.........................................................................................................................

(vii) dksf'kdk foHkktu dh bl voLFkk dks D;k dgrs gSa\

.........................................................................................................................

(viii) dqN dksf'kdkvksa esa ;g foHkktu iV dk D;k vèkwjk gksxk] bl foHkktu iV dk D;k
uke gS\

.........................................................................................................................

(ix) viuh fjdkWMZ&iqfLrdk esa fuEufyf[kr vkjs[k cukb,A

1. ,d baVjiQst dksf'kdkA

2. izksiQst voLFkk esa ,d dksf'kdkA

3. esVkiQst voLFkk esa ,d dksf'kdkA

4. ,sukiQst voLFkk esa ,d dksf'kdkA

5. VhyksiQst voLFkk esa ,d dksf'kdkA

6. ,d dksf'kdk ftlesa dksf'kdk&IysV cuus yxh gksA
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8.5 lkoèkkfu;ka

1. lkiQ LykbM rFkk dojfLyi dk mi;ksx djsaA

2. Årdksa dk fLFkjhdj.k djrs gq, mUgsa cuk, x, le; ls vfèkd vEy esa u NksM+saA

3. LykbM dks vfèkd xeZ er dhft,A bls dsoy gYdk lk gh xeZ djsaA

4. LVsu fd, x, inkFkZ ds Åij dojfLyi j[kdj vfrfjDr LVsu dks CykfVax isij ls lks[k ysaA

5. LykbM dks lw[kus u nsaA

8.7 f'k{kd ds fy,

1- ;g vH;kl vis{kkÑr dfBu gS D;ksafd lw{en'khZ ds n`'; {ks=k esa dksf'kdk foHkktu dh fof'k"V
voLFkkvksa dks [kkstus ds fy, fo|kFkhZ dks fl[kkuk gksxkA

2- ;fn igys f'k{kd Lo;a vius gkFk ls ^Ldok'k* fufeZfr cukdj fn[kk ns rks fo|kfFkZ;ksa dks
mlls cgqr lgk;rk feysxhA

3- rc fo|kFkhZ dks lw{en'khZ ds uhps baVjiQst fn[kk;k tk ldrk gSA fo|kFkhZ ls dgk tk ldrk
gS fd og viuh LykbM esa ,d baVjiQst dksf'kdk dks iQksdl djsA rc mlh n`'; {ks=k esa iM+h
foHkktu'khy dksf'kdkvksa dks vfoHkktuh dksf'kdkvksa ls vyx igpkuk tk ldrk gSA

4- bl fofèk ls ,d&,d fo'ks"k ekbVksfll voLFkkvksa dk izn'kZu djds Lo;a fo|kFkhZ ls ekbVksfll
dh izR;sd fHkUu voLFkk dks mldh viuh gh LykbM esa fn[kk;k tk ldrk gSA
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vH;kl 9

dqN ikSèkksa ,oa tUrqvksa esa fof'k"V vuqdwyre y{k.kksa dk vè;;u djukA

fdlh fof'k"V okl LFkku esa liQy :i ls jgus ds fy, ikSèks ,oa tUrqvksa ds dqN fo'ks"k izdkj
ds y{k.k mRiUu gks tkrs gSaA bu fof'k"V y{k.kksa dks gh vuqdwyh y{k.k (Adaptive feature)
dgrs gSa tks bl thoksa dks vius okl LFkku ds lkFk lkeatL; cuk, j[kus esa lgk;rk djrs gSaA

vki bu fof'k"V vuqdwyu okys y{k.kksa ds fy, ,d tyksnfHkn~ (tydqEHkh)] e:n~fHkn (ukxiQuh)
,oa ,d ijthoh izk.kh (VsioeZ ;k Vhfu;k) dk vè;;u djsaxsA

mn~ns'; %

bu vH;kl dks iwjk djus ds ckn vkiµ

fn, x, izfrekuksa dks igpku ldsaxs vkSj mlds okl LFkku ds ckjs esa crk ik,¡xs_

thoksa ds lkekU; y{k.kksa ds lkFk&lkFk fof'k"V vuqdwyh y{k.kksa dh lwph cuk ldsaxs_

izfrekuksa esa fn[kus okys vuqdwyu y{k.kksa dh Hkwfedk ds ckjs esa o.kZu dj ik,¡xs_

nwljs vU; thoksa esa leku vuqdwyre y{k.kksa dh igpku dj ik,saxsA

9.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

1. (i) LFkyh;] (ii) tyh;] (iii) ok;oh; fofHkUu LFkkuksa ij ik, tkus okys fofHkUu ikSèkksa vkSj tUrqvksa
ds fofHkUu okl LFkkuksa dh tkudkjhA

2. ikuh dh i;kZIr ek=kk esa vkiwfrZ ds vuqlkj okl LFkku e:nfHkn] leksn~fHkn~ ;k tyksnfHkn~ gks
ldrs gSaA

3. Åij crkbZ xbZ Js.kh ds vkèkkj ij dqN ikSèks o tarqvksa ds uke crk ldsaxsA

4. vuqdwyu 'kCn dks muds :ikarj.kksa ;k fiQj y{k.kksa ds vkèkkj ij ifjHkkf"kr dj ldsaxs ftlesa
;g thfor thoksa esa dkiQh le; ds fodflr gksrs vk jgs gSaA bu :ikarj.kksa dh lgk;rk ls
;s tho ml fo'ks"k okrkoj.k (i;kZoj.k) ds fglkc ls vius vkidks vuqdwy cuk ik,A
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5. tyh; ikSèkksa ds dqN fof'k"V vuqdwyre y{k.k bl izdkj gSµifÙk;ksa vkSj rus esa mRIykou ds
fy, ok;q xqfgdkvksa dh mifLFkfr] ifÙk;ksa dks ty ls cpus ds fy, muds Åij ekse tSlh
irZ dk vkoj.k ik;k tkuk] ikuh vR;fèkd ek=kk esa miyCèk gksus ds dkj.k tM+ ra=k vYifodflr
gksrh gSA

6. dqN e:nfHkn ikSèkksa esa dqN vuqdwyu y{k.k fn[kkbZ iM+rs gSa ftudh enn ls ikSèks ikuh dk
laj{k.k djrs gSaA

7. dqN ijthoh Ñfe;ksa esa eksVh D;wfVdy dh irZ ikbZ tkrh gS tks mudks ijiks"kh ds vanj gksus
okys ikpd ,atkbeksa dh fØ;k ls cpkrh gSaA

vko';d lkexzh

1. rkts ;k lajf{kr fd,  (d) tydqEHkh] ([k) ukxiQuh] (x) ifjjf{kr VsioeZ dk izfreku
rFkk mlds flj (LdksVksDl) dh LykbM

2. gS.M ySal

9.2 iz;ksx fofèk

1- tydqEHkhµLora=k :i ls rSjus okyk tyh; ikSèkk

rktk ;k ifjjf{kr izfrn'kZ dks yhft, vkSj blds
Hkkxksa dk è;kuiwoZd fujh{k.k dhft,A bl uewus
esa fuEufyf[kr y{k.kksa dks uksV dhft,A

(d)tM+saµmldk izdkj] o`f¼ djus dk rjhdk
vkSj vU; dksbZ fof'k"V y{k.k ftls vkius
è;kuiwoZd ns[kk gksA

([k)rukµbldh izÑfr] yackbZ vkfnA

(x) ifÙk;kaµmldk i.kZo`Ur] ifÙk;ksa ij ikbZ tkus
okyh j{kkRed irZ vkSj ifÙk;ksa dh la?kVuk
dk fujh{k.k dhft,A

mu lHkh fof'k"V y{k.kksa dks Hkh fyf[k, ftuds dkj.k ;s tyh;
thou esa vius vkidks thfor j[krk gSA  vius izs{k.kksa dks fjdkMZ
dfj,A

2- ukxiQuhµ;g e:nfHkn ikSèkk gS

rkts ;k ifjjf{kr izfrn'kZ dks fo'ks"k è;ku ls nsf[k, vkSj fujh{k.k
djsµ

(d)tM+µbldk izdkj] yackbZ vkfn

fp=k 9.1

fp=k 9.2
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([k)rukµ;fn ;g :ikarfjr gS rc mlds :ikarj.k dk izdkj tks ;g fn[kkrk gSA blds jax dk
fujh{k.k djks D;k ;g dksbZ fo'ks"k dk;Z djrk gS] blds ckjs esa crkb,A

(x) ifÙk;kaµD;k ifÙk;k¡ mifLFkr gS\ ;fn ugha rks D;k ;g fdlh vU; esa :ikarfjr gks xbZ gS\
bl :ikarj.k dh D;k fo'ks"krk,¡ gSaA

vius izs{k.kksa dks fyf[k,A

(3) VsioeZ (Vhfu;k) euq"; dh vkar esa ik;k tkus okyk ,d ijthohA

(d)laiw.kZ izfrn'kZ dks flj ls ysdj var rd ;k fiQj
pkSM+s fljs rd ns[ks vkSj fuEufyf[kr Hkkxksa dks
igpkfu,A

(i) LdksysDl ;k 'kh"kZ

(ii) xnZu (xzhok)

(iii) izksXyksfVM~l tks LVªksfoyk (strobila)

cukrk gSA

([k)LdksysDl dh LykbM dks foPNsnu ekbØksLdksi
(microscope) esa nsf[k, ;k la;qDr ekbØksLdksi
ds de vkoèkZu esa nsf[k, vkSj igpkfu,A

(i) flj ds 'kh"kZ ij o`Ùk ds :i esa ik, tkus
okys dkaVksa dks

(ii) pkj pw"kd tks LdksysDl ds fofHkUu pkj dksuksa ij ik, tkrs gSaA ;g ijthoh LdksysDl
dh lgk;rk ls Lo;a euq"; dh vkar dh nhokjks ls fpidk jgrk gSA

(x) ;g bl ckr dk fujh{k.k dhft, fd bl ijthoh esa eq[k vkSj xqnk ik, tkrs gSa vFkok ugha
vkSj ;g vius okrkoj.k ls dSls ips gq, Hkkstu dk vo'kks"k.k djrk gSA

(?k) ;g vkar ds vanj fdl izdkj 'olu djrk gS\ vius fujh{k.kksa dks izs{k.k (3) esa Hkfj,A

9.3 izs{k.kksa dks fjdkMZ djuk

izs{k.k&1

(i) D;k ikSèks tM+;qDr gS ;k Lora=k :i ls rSjus okys gSaA

.........................................................................................................................

(ii) tM+ra=k lqfodflr gS ;k fiQj vYi fodflrA

.........................................................................................................................

fp=k 9.3

LdksysDl
gqd

pw"kd

izksXyksfVM
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(iii) ewyjkse mifLFkr gS ;k vuqifLFkrA

.........................................................................................................................

(iv) tM+ksa esa viLFkkfud tM+ ra=k ;k ewlyk tM+ra=k gSA

.........................................................................................................................

(v) bl izdkj dh tM+ksa dk D;k egÙo gS\

.........................................................................................................................

(vi) iÙkh ds i.kZo`UÙk dh izÑfr D;k gS\

.........................................................................................................................

(vii) rus esa ikbZ tkus okyh ok;q xqfgdkvksa dh D;k Hkwfedk gS vkSj tyh; okl LFkku ds fy,
i.kZoàÙk ikSèks ds thou esa D;k Hkwfedk fuHkkrs gSaA

.........................................................................................................................

(viii) ifÙk;ksa ds Åij ikbZ tkus okyh fof'k"V irZ dh izÑfr D;k gS\ ;g fdl izdkj mi;ksxh gS\

.........................................................................................................................

(ix) tydqaHkh esa tyh; thou ds vuqdwyu ds fy, ik, tkus okys fof'k"V y{k.k dh lwph cukb,A

(i) ........................... (ii) ........................... (iii) ...........................

(x) uewus (Specimen) dk ,d ukekafdr fp=k cukb,\

izs{k.k 2

(i) rus dh izÑfr D;k gS\ D;k ;g ekaly gS vFkok 'kq"dA

.........................................................................................................................

(ii) D;k mlesa fdlh Hkh izdkj dh ifÙk;k¡ ikbZ tkrh gSa\ ;g de D;ksa gks tkrh gS\ bldh D;k
fof'k"Vrk,a gSa\

.........................................................................................................................

(iii) bl izdkj ds ruksa ds fy, ftl 'kCn dk iz;ksx fd;k tkrk gS mldks crkb,A

.........................................................................................................................

(iv) bl rjg ds ikSèks ikuh dh {kfr dks fdl izdkj de djrs gSaA

.........................................................................................................................

(v) uewus (Specimen) dk ,d ukekafdr fp=k cukb,A
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izs{k.k 3

(i) ,d ukekafdr fp=k cukrs gq, fuEufyf[kr dks n'kkZb,µ

(d) gqdksa o pw"kdksa lfgr LdksysDl

([k) xzhok (xnZu)

(x) izksXyksfVl

(ii) LdksysDl esa gqdksa o pw"kdksa dk D;k mi;ksx gS\

(i) .................................................................................................................

(ii) .................................................................................................................

(iii) Vhfu;k ds ikpura=k ij fVIi.kh dhft,µ

(d)D;k bldk iw.kZr% fodflr ikpura=k gS\

..................................................................................................................

([k);g Hkkstu dSls izkIr djrk gS\

..................................................................................................................

(iv) Vhfu;k¡ de&ls&de rhu ifjthfod vuqdwyuksa dh lwph cukb,A

(d) ..................................................................................................................

([k) ..................................................................................................................

(x) ...................................................................................................................

(v) ;g vkar esa vius vkidks ikpu ,atkbeksa dh izfØ;k ds nkSjku dSls cpkrk gS\

.........................................................................................................................

9.4 lkoèkkfu;ka

1- ukxiQuh ds ikS/ks ds dkaVksa dks è;kuiwoZd ns[ks] ;g rktk uewuk gks ldrk gSA

9.5 f'k{kd ds fy,

bl ckr dks lqfuf'pr djs fd fo|kFkhZ

1- fof'k"V vuqdwyh y{k.kksa dks okl LFkku ds lkFk feyk ik;saxsA

2- Vhfu;k ds LdksysDl ij dkaVs rFkk pw"kdksa dks igpku ldsaxsA
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vH;kl 10(d)

fofHkUu izdkj dh e`nk ds uewuksa ls muds HkkSfrd y{k.kksa dk vè;;u djukA

e`nk i`Foh dh lcls Åijh ijr gS] ;g pV~Vkuksa ds foPNsnu (VwV&iQwV) rFkk fo;kstu (fo[k.Mu)
ds dkj.k curh gSA e`nk fofHkUu vkdkj ds [kfut d.kksa dk ,d feJ.k vkSj lM+s&xys dkcZfud
inkFkks± dk ,d feJ.k gksrk gS ftls g~;wel dgrs gSaA vla[; tho feV~Vh es ajgrs gSa rFkk e`nk ds
vanj ikSèks ds thou dh fujarjrk cuk, j[krh gSaA e`nk dh izÑfr ds vkèkkj ij fofHkUu izdkj ds
ikSèks ;k iQlyksa dks mxk;k tk ldrk gSA

mn~ns';

bl vH;kl dks iwjk djus ds i'pkr~ vkiµ

iz;ksx dks la;ksftr djus dh dyk esa dq'kyrk izkIr dj ldsaxsA

e`nk ds fofHkUu Lrjksa ;k ?kVdksa dks igpku ldsaxsA

fofHkUu e`nk ds uewuksa ds HkkSfrd xq.kksa dh rqyuk dj ldsaxsA

10.1(d) vkidks D;k&D;k iwoZ tkudkjh pkfg,

e`nk fofHkUu vkdkj ds [kfut d.kksa rFkk lM+s&xys dkcZfud inkFkks± dk ,d feJ.k gSA fofHkUu
vkdkj okys e`nk d.kksa dks fuEu izdkj ls oxhZÑr fd;k tk ldrk gSA

Ø- la[;k d.kksa dk O;kl e`nk d.kksa dh izÑfr

1- 2-00 feeh ls vfèkd ctjh (gravel)

2- 2-00 ls 0-2 feeh rd nkusnkj ckyw

3- 0-2 feeh ls 0-02 feeh rd lw{e ckyw

4- 0-02 feeh ls 0-002 feeh rd flYV

5- 0-002 feeh dks de fpduh
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e`nk ds fofHkUu d.kksa dh izfr'kr vyx&vyx gksus ls e`nk dh la?kVuk esa Hkh vyx gksrh gSA ;g
izfr'krrk la?kVuk esa cnyko ds fy, ftEesnkj gSA feV~Vh dh la?kVukRed xq.kksa ds vuqlkj e`nk dks
bu ukeksa ls Hkh tku ldrs gSa tSlsµ

(i) jsrhyh e`nk (Sandy soil) % tc e`nk esa 60 izfr'kr ckyw] 10 izfr'kr fpduh feV~Vh vkSj
10 izfr'kr flYV gksrk gSA

(ii) cyqbZ e`nk (Loamy soil) % ty e`nk esa 30&35 izfr'kr flYV] 5&20 izfr'kr fpduh feV~Vh
vkSj 'ks"k ckyw gksrh gSA

(iii) fpduh feV~Vh (Clay)% tc e`nk 50 izfr'kr ;k mlls vfèkd] fpduh feV~Vh ds d.k] 'ks"k
flYV vkSj ckyw gksrh gSA

vko';d lkexzh

1- e`nk ds uewuksa dks ,d=k djus ds fy, IykfLVd dh FkSfy;ka

2- gSM ySal 3. ekiu flys.Mj 

4. ty 5. dkap dh NM+

10.2(d) iz;ksx fofèk

1. IykfLVd dh fofHkUu FkSfy;ksa esa vyx&vyx LFkkuksa ls e`nk ds uewus ,d=k dhft, vkSj ml
ij LFkku rFkk ,d=k djus dh frfFk fyf[k;s] mudks iz;ksx'kkyk esa ysdj vkb,A

fp=k  10(d) ikuh esa fofHkUu izdkj ds e`nk d.kksa }kjk fofHkUu ijrksa dk fuekZ.kA

2. gSM ySal dh lgk;rk ls e`nk ds bu uewuksa dk fujh{k.k dhft;s vkSj uhps nh xbZ rkfydk esa
vius izs{k.kksa dks fy[k nhft;sA
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3. 250 feyhyhVj okyk ekiu flys.Mj esa uewusa ls ls yxHkx 50 xzke e`nk ysrs gSaA

4. mlds 150 feyhyhVj ikuh Mkyrs gSa vkSj dkap dh NM+ dh lgk;rk ls mls vPNh rjg fgykrs gSaA

5. vc bls ryh esa cSB tkus nsrs gSaA

6. fofHkUu izdkj dh cuh gqbZ irksZ dh eksVkbZ dks fjdkMZ dhft,] mlds lkisf{kd izfr'kr dh
x.kuk dhft, vkSj vius izs{k.kksa dks uhps nh xbZ rkfydk esa fyf[k,A

7. Bhd blh izdkj fofHkUu e`nk uewuksa esa ik;s tkus okys fofHkUu d.kksa dh lkisf{kd izfr'krrk
fudky dj fjdkWMZ dhft,A

10.3(d) izs{k.kksa dks fjdkMZ djuk

1- mu irksZ ds uke fyf[k;s tks ryh esa cSB tkrh gS vkSj mu irksZ ds uke fyf[k;s tks ikuh ds
Åij rSjrh gS

(d) --------------------------------- ([k) -------------------------------

2- e`nk ds uewuksa dh fdruh irsZ curh gSA

(d) ....................................................................................................................

([k) ....................................................................................................................

(x) ....................................................................................................................

3. e`nk ds ̂ d* vkSj ̂ x* uewuksa dk jax vkSj la?kVuk dSlh gS] uhps nh xbZ rkfydk esa fjdkWMZ dhft;s

Øe la[;k e`nk ds uewus jax la?kVuk lkisf{kd izfr'krrk

ckyw flYV feV~Vh

1- [ksr ls yh xbZ feV~Vh

2- lM+d ds fdukjs ls

yh xbZ feV~Vh

3- unh fdukjs ls yh

xbZ feV~Vh ;k

fdlh vU; lzksr }kjk
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10.4(d) lkoèkkfu;ka

1- feV~Vh ds uewuksa dks vyx&vyx FkSfy;ksa esa ,d=k djds ukekafdr djds vkSj rc iz;ksx'kkyk
esa ykuk pkfg,A

2- ikuh esa cuh irks± dh eksVkbZ dks lkoèkkuhiwoZd ekiuk pkfg,A

10.5(d) f'k{kd ds fy,

f'k{kdksa dks fo|kfFkZ;ksa dh enn djuh pkfg;s &

µ ikuh ds vanj cuh e`nk dh fofHkUu irksZ dks igpkuus esaA

µ e`nk ^d* ^[k* vkSj ^x* ds uewuksa ds oxZ ;k izdkj Hkh igpkuus esaA
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vH;kl 10([k)

e`nk ds fofHkUu uewuksa ds ty èkkj.k {kerk dk vè;;u djuk

e`nh; ty ,d egRoiw.kZ ikfjfLFkfrdh dkjd gSA e`nh; ty ;k rks o"kkZ }kjk ;k fiQj flapkbZ }kjk
izkIr fd;k tkrk gSA fdlh ,d {ks=k esa tks lkjk ikuh Mkyk tkrk gS og lkjk dk lkjk jksd dj
ugha j[kk tk ldrk gSA blesa ls vf/kdrj ty dh xq:Roh; ty ds :i esa {kfr gks tkrh gS]
ckdh cpk gqvk ty dsf'kdk ty vkSj vknzZrkxzkgh ty ds :i esa cprk gSA e`nk }kjk fdruk
ikuh lks[kk x;k gS] ;g e`nk ds d.kksa ds vkdkj ij fuHkZj djrk gSA

mn~ns';

bl vH;kl dks iwjk djus ds i'pkr~ vkiµ

HkkSfrd rqyk ds iz;ksx ls e`nk ds uewuksa dks rkSyus dh dq'kyrk izkIr dj ldsaxs_

bl vH;kl dks djus ds fy, midj.k yxkus dh O;oLFkk dh dq'kyrk izkIr dj ik;saxs_

bl ckr dh O;k[;k dj ik;saxs fd e`nk esa dsf'kdkRo ds }kjk ikuh Åij p<+rk gSA

;g Hkh o.kZu dj ik;saxs fd fofHkUu e`nk ds uewuksa dh ty èkkj.k {kerk vyx&vyx gSA

10.1([k) vkidks D;k&D;k iwoZ tkudkfj;ka gksuh pkfg,

1. e`nk ds fuf'pr nzO;eku }kjk ftruh vf/kd ikuh dh ek=kk dks xq:Roh; cgko ds ckn ftruk
ty lks[k fy;k tkrk gS mls mldh ty èkkj.k {kerk dgykrh gSA

2. ;g {kerk fofHkUu izdkj dh e`nkvksa esa fHkUu&fHkUu gksrh gSA

3. e`nk [kfut d.kksa] g~;wel] ty vkSj ok;q dk ,d tfVy feJ.k gSA

4. e`nk dh la?kVuk mlds ik;s tkus okys d.kksa ds vkdkj ij fuHkZj djrh gSA

5. e`nk ds d.kksa dks (d) LFkwy jsrhyh ckyw ([k) eghu ckyw (x) flYV vkSj (?k) feV~Vh esa
oxhZÑr fd;k tk ldrk gS] ;g d.kksa ds vkdkj (0.2 feeh- & 0.002 feeh-) ij fuHkZj
djrk gSA
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vko';d lkexzh

1- cxhps dh feV~Vh dk uewuk

2- ryh esa Nsn fd;k gqvk fVu dk ,d fMCck

3. lM+d ds fdukjs dh feV~Vh dk uewuk

4. isVªhfM'k 5. fiQYVj isij

6. ikuh 7. HkkSfrd rqyk

10.2([k) iz;ksx fofèk

1. e`nk dk ,d uewuk cxhps ls rFkk nwljk uewuk lM+d ds fdukjs ls yhft,A mudks lw[kus nhft;sA
;fn mlds dqN <s+ys cu x;s gks rks mUgsa rksM+ yhft,A

2. leku foekvksa okys nks [kkyh fVu ds fMCcs yhft, (;g dksYM fMaªd ('khryis;) ;k ifjjf{kr
Hkkstu ds gks ldrs gS] fVu ds ;s fMCcs ladjs vkSj yacs gksus pkfg,)A izR;sd fMCcs ds ryh
esa leku vkdkj ds yxHkx 15 Nsn cuk nhft;sA

fp=k 10([k) fp=k esa feV~Vh dh ty èkkj.k {kerk dks fn[kk;k x;k gSA

3. izR;sd fVu dh ryh esa fiQYVj isij j[k nhft;s vkSj izR;sd dks vyx&vyx rkSy yhft;sA
bUgsa vki x1 vkSj x2 dg ldrs gSaA

4. vc ,d fMCcs esa 50 xzke cxhps dh feV~Vh Hkfj;s rFkk nwljs fMCcs esa lM+d ds fdukjs okyh
50 xzke feV~Vh Hkfj;s vkSj mlesa ;g è;ku jgs fd nksuksa esa leku ek=kk esa feV~Vh Hkjh x;h gSA
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5. feV~Vh Hkjs gq, fMCcksa dk otu fdruk gS (x + 50 gm) \

6. bu feV~Vh Hkjs fMCcksa dks ikuh esa Hkjh isVªhfM'k esa j[krs gSa vkSj mls rc rd ikuh esa j[krs
gS tc rd fd e`nk dh Åij dh lrg xhyh gks tkrh gSA vc feV~Vh xhyh gks x;h gSA feV~Vh
ds xhys gksus esa yxs le; dks uksV dhft,A

7. vc bu fMCcksa dks isVªhfM'k ls ckgj fudky ysrs gS vkSj mudks idM+s j[krs gSa vkSj FkksM+ VsMk
djrs gSa rkfd ikuh dh vfrfjDr ek=kk uhps rd tk;s\ D;k vki crk ldrs gSa fd ;g D;ksa
t:jh gksrk gS] le>kb;sA

8. vc nqckjk bu fMCcksa dks rkSyrs gSA budk eku Øe'k% y1 o y2 eku ysrs gSaA

vc fuEufyf[kr rkfydk iw.kZ djrs gS vkSj bu fjdkMZ dks vki viuh fjdkMZ cqd esa uksV dfj;s

1 2 3 4 5

e`nk ds uewus [kkyh fMCcs feV~Vh ds can Hkjs isVªhfM'k ls ckgj feV~Vh }kjk lks[ks
dk Hkkj (x) gq, fMCcs dk Hkkj fudkyus ds ckn x;s ikuh dk Hkkj

x + 50 gm fMCcs dk Hkkj y – (x + 50) = z
y gm

cxhps dh e`nk ................... ................... ................... ...................

lM+d ds fdukjs ................... ................... ................... ...................

dh e`nk

e`nk dh ty èkkj.k djus dh {kerk Z/50 × 100

10.3([k) izs{k.kksa dks fjdkMZ djuk

1. e`nk ds fdl uewus esa ikuh Åijh irZ ij lcls igys igqap x;k\

............................................................................................................................

2. nksuksa uewuksa esa ikuh Åij p<+us esa fdruk le; yxk\

............................................................................................................................

3. iz;ksx dh lekfIr ds ckn feV~Vh dk vafre Hkkj D;k Fkk\

uewuk d ................. xzke

uewuk [k .................. xzke

4. ikuh dh fdruh ek=kk izkIr dh x;h\

uewuk d .................. xzke

uewuk [k .................. xzke
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5. bu nksuksa uewuksa esa ls fdldh ty èkkj.k {kerk vf/d gSA uewuk ^d* ;k fiQj uewuk ^[k*A

............................................................................................................................

6. uewuksa esa e`nk dh izÑfr D;k gS\ nkusnkj@lw{e\

uewuk ^d* ..................

uewuk ^[k* ..................

7. vki feV~Vh dh izÑfr ds lkFk ty èkkj.k {kerk esa fdl izdkj lkeatL; j[ksaxs\

lw{e d.kksa okyh e`nk mPp ty èkkj.k {kerk dks iznf'kZr djrh gSa\

10.4([k) lkoèkkfu;ka

1- fMCcksa dks lgh rjg ls rkSyuk pkfg,A

2- isVªhfM'k ls ckgj fudkyus ds ckn ml le; fMCcksa dks rkSyuk pkfg, tcfd ikuh dk Viduk
iwjh rjg can ugha gks tk;sA

10.5([k) f'k{kd ds fy,

µ f'k{kd ds funsZ'ku esa gh e`nk ds uewus ,d=k djus pkfg,A

& ty èkkj.k {kerk ds egRo ij f'k{kdksa dks cy nsuk pkfg,A
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vH;kl 11

iksVsVks vkLeks&ehVj }kjk ijklj.k dk izn'kZu

fofHkUu dksf'kdk izfØ;kvksa }kjk inkFkZ dksf'kdkvksa ds Hkhrj rFkk ckgj vk tk ldrs gSaA ty ijklj.k
(Osmosis) ds }kjk dksf'kdk&f>Yyh esa gksdj dksf'kdk ds vanj&ckgj vkrk&tkrk jgrk gSA bl
vH;kl dk mn~ns'; ijklj.k dk foLr`r vè;;u djuk gSA

mn~ns';

;g vH;kl iwjk djus ds ckn vki %

fdlh ikni mRikn tSls fd xktj] vkyw ls ,d ijklj.kekih (vkWLeks ehVj) cukus dh dq'kyrk
izkIr dj ldsaxs_

rdZ nsdj dg ldsaxs fd vkyw dksf'kdkvksa dh dksf'kdk f>Yyh ,d vèkZikjxE; (Semi Per

meable) f>Yyh dh rjg dke djrh gSA

11.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

ijklj.k ekih dk mi;ksx ty dh mu xfrfofèk;ksa dks ns[kus ds fy;s fd;k tkrk gS tks dksf'kdkvksa
dh vèkZikjxE; f>Yyh esa ls gksdj ty ds mPprj lkanz.k {ks=k ls ty ds fuEurj lkanz.k {ks=k esa
gksrh gSaA

vko';d lkexzh

(i) vkyw (ii) 'kdZjk foy;u (iii) LVSaM

(vi) isVªhfM'k (v) ty (vi) Ldsyiy

11.2 iz;ksx fofèk

(i) ,d eè;e vkdkj dk vkyw ysA

(ii) vkyw dk fNydk fudkfy;s rFkk vkyw dks ,d fljs ls dkfV;s rkfd ;g vius vkèkkj ij
[kM+k gks ldrsA
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(iii) ,d LdSysisy ysdj mldh lgk;rk ls piVh lrg dh chp esa yxHkx 2X3 ls-eh- yEck
Åij dh vksj ,d xM~<+k (xqgk) cuk yhft,A fp=k 11-1

fp=k 11-1 iksVsVks vkLeksehVj

(iv) dan dh xqgk esa 10% 'kdZjk foy;u eki dj Hkj nhft,A

(v) ,d vkyfiu dks foy;u ds Lrj dk eki Kkr djus ds fy;s yxk nhft,A

(vi) vkyw dan dks isVªhfM'k ftlesa ikuh gks] phuh ds fofy;u es j[k yhft;sA

(vii) vki bl lsV&vi dks 2&3 ?kaVs ;k fiQj iwjh jkr j[k ldrs gSaA

(viii) 2 ?kaVs ckn iz;ksx lsV&vi dk fujh{k.k djds vkSj foy;u ds Lrj dks ekfi;s ,oa fjdkWMZ
dhft,A

(ix) iz;ksx lekIr gks tkus ds i'pkr~ ('kdZjk) foy;u dk vk;ru fudkfy;sA

11.4 izs{k.kksa dks fjdkMZ djuk

(i) D;k vkyw&xqgk ds Hkhrj dk Lrj (d) leku cuk gqvk gS ([k) Åij p<+ x;k gS (x)
uhps fxj x;k gS

.........................................................................................................................

(ii) izs{k.k (1) esa tks dqN vkius ns[kk mlds gksus dk dkj.k crkb;sA

.........................................................................................................................

(iii) bl iz;ksx esa fufgr fofHkUu izfØ;kvksa ds uke fyf[k, %

(folj.k] ijklj.k] var%'kks"k.k] vo'kks"k.k)

.........................................................................................................................

(iv) vkyw&xqgk (iksVsVks&xqgk) esa 'kdZjk foy;u ds Lrj esa gksus okys ifjorZu ls laca) Åij crk;h
xbZ ifj?kVuk dh ifjHkk"kk fyf[k;sA

.........................................................................................................................

fiu chdj

10 izfr'kr phuh
dk foy;u

vkyw

ty

l2
l1
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(v) D;k gksxk ;fn 'kdZjk foy;u dks isVªhfM'k esa rFkk ikuh dks vkyw xqgk esa j[kk tk;

.........................................................................................................................

11.4 lkoèkkfu;k¡

(i) vkyw esa xM~<+k (xqgk) lkoèkkuh iwoZd cukb;s tks fd vfr&xgjk gksA

(ii) ikuh dk vkjfEHkd Lrj dks è;kuiwoZd fpfUgr dhft,A

11.5 f'k{kd ds fy,

1- f'k{kd dks pkfg, fd vkyw ds dan esa Lo;a lqjk[k djds fo|kFkhZ dks fn[kk ns fd iksVsVks&xqgk
dSls cukuh pkfg,A

2- iksVsVks&xqgk esa 'kdZjk ds foy;u dks Mkyus ls iw.kZ lqfuf'pr dj ysuk pkfg, fd 'kdZjk ty
esa vPNh rjg ?kqy tk,A

3- vkyw&xqgk esa foy;u dk izkjafHkd Lrj ij fu'kku yxk nhft,A
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vH;kl 12

tyh; ikSèks (gkbfMªyk vFkok ,yksfM;k) esa izdk'k la'ys"k.k dh nj irk yxkukA

ikSèks CO2 rFkk ty dks Hkhrj ysdj izdk'k dh mifLFkfr esa vkgkj cukrs gSaA bl izfØ;k dks
izdk'k&la'ys"k.k dgrs gSaA blh izfØ;k esa] O2 xSl vaR; mRiknksa esa ls ,d gSA

bl vH;kl dk vè;;u vki tyh; ikSèks gkbfMªyk esa vè;;u djsaxsA izdk'k la'ys"k.k dh nj ikSèks
ds dVs gq;s Hkkx ls fudyus okys ok;q ds cqycqyksa dh izfr feuV dh nj ls fxudj] dk ekiu
dj ldrs gSaA

mn~ns';

;g vH;kl dj pqdus ds ckn vki %

le>k ldsaxs fd izdk'k dh fofHkUu rjax&nSè;Z] izdk'k la'ys"k.k dh nj dks izHkkfor
djrs gSa_

le>k ldsaxs fd fnu ds le; O2 dk fudyuk n'kkZrk gS fd izdk'k&la'ys"k.k gks
jgk gS_

dkj.k lq>kb, fd jkr ds le; isM+ksa ds uhps ugha lksuk pkfg, D;ksafd jkr ds le;
izdk'k&la'ys"k.k ugha gksrk gS rFkk vkWDlhtu ugha gksrh gSA ysfdu CO2 'olu fØ;k ds dkj.k
mRiUu gksrh jgrh gS_

dkj.k crk ldsaxs fd fnu ds le; isM+ ds uhps cSBus esa rktxh D;ksa eglwl gksrh gS vkSj bldk
lacaèk O2 dks ikSèkks o isM+ksa }kjk miyCèk gksus ls gS_

dkj.k crk ldsaxs fd bl izdkj ds iz;ksxksa ds fy;s tyh; ikSèks gh lcls mi;qDr
D;ksa gSaA

12.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

1- gjs ikSèks izdk'k dh mifLFkfr esa CO2 rFkk ty ysdj 'kdZjk dk la'ys"k.k djrs gSa vkSj izdk'k
la'ys"k.k dh fØ;k ds nkSjku vkWDlhtu fueqZDr djrs gSaA
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2- izdk'k rFkk CO2 nks egRoiw.kZ dkjd gS ftlds }kjk izdk'k&la'ys"k.k dh nj fu;af=kr
jgrh gSA

vko';d lkexzh

(i) ty (ii) dk¡p dh NM+ (iii) lksfM;e ckbdkcksZusV

(iv) gkbfMªyk ds ikSèks (v) LVkiokp lsd.M dh lqbZ okyh

(vi) dk¡p ds tkj (12'' X 5'') vFkok pkSM+s eq¡g dh cksry

12.2 iz;ksx fofèk

(i) fdlh lehiorhZ rkykc ls FkksM+s ls gkbfMªyk ikSèks bdV~Bk dhft,A gks ldrk gS vkids
fo|ky;@dsanz esa gh dksbZ ,sDosfj;e gks ftlesa gkbfMªyk ikSèks yxs gksA ;g gjk ikSèkk gksrk
gSA ftlesa ifÙk;ka ,d&,d fcanq ij pØ dh rjg fudyh gksrh gSA

(ii) ,d cM+h lh ckYVh esa ikuh Hkjdj mlesa gkbfMªyk ikSèks NksM+ nhft,A

(iii) ,d LoLFk Vguh NkafV, vkSj mls dk¡p dh NM+ ls bl rjg ls ckaèk nhft, fd rus dk
dVk fljk Åij dh vksj #[k fd, gks tSlk fd fp=k 12-1 esa fn[kk;k x;k gSA ;g yxkrkj
ikuh ds Hkhrj gh Mwck jguk pkfg, rkfd Vguh ds dVs fljs ds tkbye esa gok Hkhrj u
pyh tk,A

fp=k 12.1 izdk'k la'ys"k.k dh nj dks iznf'kZr djus okyh izk;ksfxd O;oLFkkA

(iv) vc NM+ ls caèks gkbfMªyk ikSèks dks tkj ds Hkhrj jf[k,A

(v) ikuh esa pqVdh Hkj lksfM;e ckbdkcksZusV (NaHCO3) feyk nhft, ftlls ikS/ks dks CO2
izkIr gksxhA
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(vi) gkbfMªyk ds dVs fljs ij vki D;k ns[k jgs gSa\ vki ns[krs fd ogk¡ ls cqycqys fudy jgs gSaA

(vii) bl iz;ksx O;oLFkk dks lw;Z ds izdk'k esa jf[k;s vkSj ,d LVkWiokp dh enn ls izfr feuV
fudyus okys cqycqyksa dh la[;k fxfu, vkSj mlds ikap iBukad yhft,A

(viii) vki Nk;k esa Hkh bl iz;ksx dks dj ldrs gSa vkSj LVki okp dh enn ls fudyus okys
cqycqyksa dh izfr feuV la[;k dh fxurh dj ldrs gSaA

vius iBukadks dks dk;Zi`"B ij nh xbZ rkfydk esa ntZ dhft,A

12.4 izs{k.kksa dks fjdkMZ djuk

izs{k.k

izs{k.k la[;k izfr feuV fudyus okys cqycqyksa dh la[;k

iw.kZ lw;Z isM+ dh Nk;k esa ekè; (vkSlr)
dk izdk'k

1.

2-

3-

4-

5-

(i) fdl izdk'k esa (lkekU;] vFkok iw.kZ lw;Z izdk'k] isM+ dh Nk;k esa) fudyus okys cqycqyksa
dh la[;k vfèkd gS\

.........................................................................................................................

(ii) isM+ dh Nk;k esa izfr feuV fudyus okys cqycqyksa dh la[;k bruh de D;ksa gSA

.........................................................................................................................

(iii) cqycqyksa ds :i esa fudyh xSl dk uke fyf[k,A

.........................................................................................................................

(iv) Åij (iii) crk;h xbZ xSl dk lzksr D;k gSA

.........................................................................................................................

(v) bl iz;ksx esa fufgr ikni&izfØ;k dk uke fyf[k,A

.........................................................................................................................
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(vi) cqycqyksa ds fudyus dh nj ls D;k ladsr feyrk gSA

.........................................................................................................................

(vii) D;k bl iz;ksx esa gkbfMªyk ds LFkku ij dksbZ ?kkl vFkok dksbZ lkekU; ikSèkk tSls fd ckyle
(xqy esgnh) vFkok xqykc dks fy;k tk ldrk gSA

gk¡@ugha----------------------------------------------------------------------------------------------------------------------

12.5 lkoèkkfu;k¡

(i) midj.k dh O;oLFkk cgqr lkoèkkuhiwoZd dhft,A

(ii) gkbfMªyk dh tkbye okfgdkvksa esa ok;q ds cqycqy dHkh u vkus nhft,A vr% Vgfu;ksa dks
lnSo ty esa Mwch jgus nhft,A

(iii) ikS/ks dks VwV&iQwV ls cpkb;s tc vki mls dkap dh NM+ ls cka/k jgs gksA

12.5 f'k{kd ds fy,

(i) f'k{kdksa dks gkbfMªyk dh LoLFk Vguh dk p;u djus ds fy, fo|kfFkZ;ksa dh enn djuh
pkfg;sA

(ii) fo|kfFkZ;ksa dks izs{k.k ysus rFkk cqycqyksa dh la[;k dh fxurh djus esa enn djsaA



thofoKku

thofoKku izk;ksfxd iqfLrdk

 116

thofoKku izk;ksfxd
iqfLrdk

fVIi.kh

vH;kl 13

pus vkSj lse ds chtks dh lajpuk ,oa vadqj.k dk vè;;u djuk

13(d) lajpuk

lHkh chtksa dk ,d gh dk;Z gksrk gSµu;k ikSèkk mxkukA bl dk;Z ds fy, muds Hkhrj ,d Hkzw.k
gksrk gS rFkk dqN vU; Hkkx Hkh gksrs gSaA bl vH;kl dk mn~ns'; gS fd vki bu lkekU; chtksa
puk vkSj lse dh foLr`r lajpuk dk Lo;a vè;;u djsaA 'kq"d voLFkk esa Hkh ;s cht o"kZi;ZUr
miyCèk gksrss gSaA

mn~ns';

;g vH;kl dj pqdus ds ckn vki %

cht ds fofHkUu Hkkxksa dks igpku ldsaxs_

cht ds izR;sd ?kVd dh [kkl [kkl ckrsa crk ldsaxs_

bu nks fuèkkZfjr chtksa dks f}chti=kh Js.kh esa oxhZÑr djuk U;k;ksfpr dj ldsaxs_

Hkzw.kh; v{k dk vLFkk;h ekmUV cuk ldsaxs_

Økafrd n'kkvksa esa chtksa dks vadqj.k djkus dh dq'kyrk izkIr dj ldsaxs_

Hkzw.kh; v{k vkSj mlds Hkkx tSls ,ihdksVkby vkSj gkbiksdksVkby {ks=kksa dks igpku ldsaxs_

vèkksHkwfed rFkk mifjHkwfed izdkj ds vadqj.k dh vkèkkjh; i¼fr;ksa ds ckjs esa tkudkjh izkIr
dj ik,¡xsA

13.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

1. cht ,d tuu vax gSaA

2. cht esa ,d Hkzw.k gksrk gS ftlesa izkadqj (Plumule) rFkk ewykadqj (Radicle) gksrk gSA

3. chti=kksa esa vkerkSj ls Hkkstu Hk.Mkfjr jgrk gS vkSj dqN chtksa esa gh ikSèks dh izFke ifÙk;k¡
gksrh gSaA

4. chtksa dks nks Jsf.k;ksa esa j[kk tkrk gS ,dchti=kh cht rFkk f}chti=kh chtA
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vko';d lkexzh
(i) puk@lse ds cht (iii) okpXykl@isVªhfM'k

(ii) foPNsnu ekbØksLdksi@gSaM&ysUl (iv) lqb;ka

(v) vkblØhe di (vi) e`nk

13.2 iz;ksx fofèk
chtksa dks ,d isVªhfM'k ikuh esa Mkfy, vkSj mUgsa 24 ?kaVksa rd ,sls gh iM+k jgus nhft,A vki ns[ksaxs
fd cht FkksM+s iQwy x, gSa rFkk mudk ckgjh fNydk uje gks x;k gSA

(d) puk vkSj lse

(i) ,d cM+k lk Hkhxk cht mBk yhft, vkSj mls fdlh okpXykl vFkok LykbM ij j[k yhft,A
(izs{k.k 1 Hkfj,)

(ii) ,d nwljk okpXykl rS;kj j[ksa ftlesa ikuh Hkjk gks] rkfd Hkwz.k v{k (embryonal exis) dks
fudkyus ds rqjar ckn blesa j[kk tk ldsA

(iii) ;g è;ku j[krs gq, fd uhps ds Hkkxksa dks {kfr u igqaps rFkk chti=k lewps cus jgsaA vki
ckjhd lqb;ksa dh enn ls cht ds lcls ckgjh gjs vkoj.k vFkkZr~ chtkoj.k dks gVk yhft,A
(izs{k.k 2 Hkfj,)

fp=k 13.1 puk vkSj lse ds chtksa dk lajpuk
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(iv) vc nks chti=kksa dks mudh lokZfèkd mÙky fn'kk ls èkhjs ls [kksfy,] ij è;ku jf[k, fd chti=k
fcYdqy vyx u gks tk,¡A (izs{k.k 3 Hkfj,)

(v) nks chti=kksa dk Hkzw.k v{k ls layXu gksus dk fcanw nsf[k,A

(vi) ckjhd lqb;ksa dh enn ls Hkzw.k v{k vkSj chti=kksa ds chp ds tksM+ksa dks rksM+rs gq, Hkzw.k v{k
vyx dj yhft,A

(vii) Hkzw.k v{k dks ty;qDr nwljs okpXykl esa jf[k,A (izs{k.k 4 Hkfj,)

13.3 izs{k.k fjdkWMZ djuk

isz{k.k 1

(i) cht dh vkÑfr dSlh gS (dqN&dqN 'kaDokdkj] xksy ;k xqnkZdkj)

.........................................................................................................................

(ii) D;k vkidks ckgjh lrg ij dksbZ fpg~u vkfn fn[kk;h ns jgs gSa\ gka@ugha

.........................................................................................................................

(iii) ;fn gka] rks bu fpg~uksa dk o.kZu djsaA

.........................................................................................................................

(iv) D;k vkidks og fcanq utj vk jgk gS ftlls cht vius tud iQy ls tqM+k Fkk\ gka ugha

.........................................................................................................................

;fn gka] rks bl Hkkx dk D;k uke gS\

.........................................................................................................................

izs{k.k 2

(i) chti=k fdrus gSa\

.........................................................................................................................

(ii) chti=kksa dk jax D;k gS\

.........................................................................................................................

izs{k.k 3

(i) chti=kksa dh ckgjh lrg dSlh gSµmÙky] vory ;k piVh\

.........................................................................................................................
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(ii) chti=kksa dh Hkhrjh lrg dSlh gSµmÙky] vory ;k piVh\

.........................................................................................................................

izs{k.k 4

(i) vki Hkzw.k v{k esa fdrus Li"V Hkkx ns[k ik jgs gSa\ (,d] nks] rhu ;k vfèkd)

.........................................................................................................................

(ii) Hkzw.k v{k ds fdl Hkkx ls fuEu cusaxs%

(v) izjksg ......................................................................................................

(c) tM+ ......................................................................................................

13 ([k) vadqj.k

cht esa Hkzw.k lq"kqIr voLFkk esa ik;k tkrk gS ysfdu tc mls ueh vkSj Økafrd rkieku izkIr gksrk
gS rks Hkzw.k lfØ; gks tkrk gS vkSj o`f¼ djrs gq, ,d uoksn~fHkn ikSèks dk :i èkkj.k dj ysrk gSA

,d ,slh izfØ;k ftlds dkj.k lq"kqIr Hkzw.k lfØ; gks tkrk gS vkSj chppksy ls ckgj vkdj o`f¼
djrk gS vkSj vius vkidks ,d u;s ikSèks ds :i esa LFkkfir djrk gS] vadqj.k dgykrk gSA

mn~ns';

bl vH;kl dks dj pqdus ds cknµ

Økafrd n'kkvksa esa chtksa ds vadqj.k djkus dh dq'kyrk izkIr dj ldsaxs_

vèkksHkwfed rFkk mifjHkwfed izdkj ds vadqj.k dh vkèkkjh;@izk#fid i¼fr;ksa dh tkudkjh izkIr
dj ldsaxs_

Hkzw.kh; v{k vkSj mlds Hkkx tSls ,ihdksVkby (chti=kksifjd) vkSj gkbiksdksVkby (chtki=kkèkkj)
{ks=kksa dks igpku ldsaxsA

13.4 iz;ksx fof/

(i) nks lkiQ o [kkyh vkblØhe ds di yhft, ftudk O;kl yxHkx 6 cm. dk gks vkSj mudks
xhyh (ue) feV~Vh ls Hkj nhft;sA

(ii) pus vkSj lse esa ls izR;sd ds Ng lw[ks gq, cht yhft, vkSj mudks feV~Vh Hkjs diksa esa cks
nhft,A
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(iii) bl ckr dk è;ku j[ks fd iz;ksx ds nkSjku feV~Vh ue cuh jgsA

(iv) ml le; dks uksV dhft, tc igyh ,d tksM+h ifÙk;k¡ fudyrh gSA

(v) ;fn feV~Vh esa ls chti=kkèkkj okyh ifÙk;k¡ ;fn ckgj ugha fudy ikrh gS feV~Vh esa ls cht
dks [kksndj ckgj fudky ysrs gSa rkfd cht i=kksa dh n'kk dks ns[k ik,¡A

(vi) igyh tksM+h ifÙk;k¡ dh lajpuk dks è;kuiwoZd nsf[k, vkSj mudk vè;;u dhft,A

fp=k 13.2 pus ,oa lse ds chtksa dh vadqj.k izfØ;k
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13.5 isz{k.kksa dks fjdkMZ djuk

1- puk ds lkFk&lkFk lse dk dkSu lk Hkkx loZizFke feV~Vh ls ckgj fudyrk gSA ewykadqj@izkadqj@chti=k

............................................................................................................................

2- (d) pus vkSj ([k) lse esa loZizFke igyh iÙkh cuus dh D;k izÑfr gksrh gS\

............................................................................................................................

3. (d) pus ds chtksa vkSj ([k) lse ds chtksa esa chti=kksa dk D;k gksrk gSA vki chti=kksa dh
n'kk dk vè;;u (ns[kus) ds fy, vc bu chtksa dks feV~Vh esa ls [kksndj ckgj fudky ldrs
gSaA

............................................................................................................................

4- Hkzw.kh; v{k dk dkSu lk Hkkx vfr'kh?kzrk ls c<+rk gSA cht ̂d* ,oa ̂[k* esa ls chti=kksifjd@chti=kkèkkj

............................................................................................................................

5- ^d* vkSj ^[k* esa fdl izdkj dk vadqj.k ik;k tkrk gS\

............................................................................................................................

6- vki nksuksa izdkj ds uoksn~fHkn ikSèks dh izFke tksM+h ifÙk;ks ds chp D;k eq[; varj ikrs gks
vkSj D;ks\

............................................................................................................................

13.6 lkoèkkfu;ka

1. bl ckr dk fu'p; gks fd iz;ksx ds nkSjku feV~Vh ue cuh jgsA

13.7 f'k{kd ds fy,

1. f'k{kd dks fo|kfFkZ;ksa dks cht ds fofHkUu Hkkxksa dks igpkuus essa enn djuh pkfg;sA

2. chti=k dh n'kk ns[kus ds fy, cht dks [kksnrs le; lkoèkkuhiwoZd [kksnuk pkfg;s rkfd cht
u"V ([kjkc) ugha gksus ik;sA

3. f'k{kd dks cht ds ,d tuu ;wfuV ;k dkf;d Hkkx gksrk gS] bl ckr ij cy nsuk pkfg;sA
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vH;kl 14

chtksa ds vadqj.k ds nkSjku CO2 fudkyus dks iznf'kZr djuk

izR;sd thfor oLrq 'olu djrh gS pkgs og ,d cky ikSèkk (vadqj.k'khy cht) gks] pkgs

ifjoèkZu'khy ekuo Hkzw.k gks] ;k fiQj ,d dksf'kdk gh D;ksa gksA 'olu ds nkSjku vkWDlhtu xzg.k

dh tkrh gS rFkk dkcZuMkbZvkWDlkbM NksM+h tkrh gSA bl izfØ;k dks bl vH;kl }kjk n'kkZ;k x;k gSA

mn~ns';

;g vH;kl iwjk djus ds ckn vki %

bl iz;ksx dks djus ds fy;s midj.k yxkus dh dq'kyrk izkIr dj ldsaxs_

dkj.k crk ldsaxs fd bl vH;kl ds fy;s vadqj.k'khy cht D;ksa fy;s tkrs gSaA lw[ks cht

D;ksa ugha_

le>k ldsaxs fd vadqj.k'khy chtksa dh 'olu nj vuvadqj.k'khy chtksa dh 'olu nj dh

vis{kk vfèkd gksrh gS D;ksafd muesa rst o`f¼ nj gksrh gSaA

14.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

1- lHkh thfor oLrqvksa esa 'olu gksrk gS vFkkZr~ var%'okflr ok;q ls vkWDlhtu (O2) yh tkrh

vkSj dkcZu MkbvkWDlkbM (CO2) dks cká'okflr ok;q esa NksM+k tkrk gSA

2- var%'olu rFkk cká'olu] nksuksa feykdj 'olu (lkal ysuk Breathing) dgrs gSaA

3- Hkhrj yh xbZ vkWDlhtu dk mi;ksx vkgkj ds vkWDlhdj.k esa gksrk gSA ftlls ÅtkZ fudyrh

gS] dksf'kdh; 'oluA
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vko';d lkexzh

(i) 'kaDokdkj (dksfudy) ÝykLd (ii) ,d lwjk[k okyk dkdZ

(250 ML) dh èkkfjrk okyk (iii) chdj

(iv) ledks.kksa ij eqM+h gqbZ dkap dh uyh (v) NksVh 'kh'kh (4 cm. × 3/4 cm)

(vi) èkkxk (vii) KOH dh xksfy;k (Caustic potash)

(viii) pus@ewax@xsgw¡ ds cht

14.2 iz;ksx fofèk

(i) yxHkx 25 gms pus ds cht ysdj] mudks ,d chdj esa vkèkk Hkkx ikuh Hkj dj mlesa
Mky nhft;s rFkk jkr Hkj iM+k jgus nhft,A

(ii) nwljs fnu ikuh dks fudky nhft, rFkk chtksa dks ,d xhys diM+s esa yisV yhft,A

(iii) ,d ;k nks fnu ckn diM+k [kksy dj] chtksa dks nsf[k;sA

(iv) chtksa esa vadqj fudy vk, ;k vadqfjr gks x;s gSaA (ewykadqj Radicle rFkk izkdaqj Plumule)
fudy vk,A bldk vFkZ gS fd cht vdqafjr gks x;sA

fp=k 14.1 iz;ksx O;oLFkk

(v) vki eawx ds cht rFkk xsgwa ds cht dks Hkh vadqfjr djus ds fy;s blh fofèk dk iz;ksx dj
ldrs gSA pus ds cht ds LFkku ij budk iz;ksx dj ldrs gSaA
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vc lkexzh vkxs dke djus ds fy, rS;kj gS %

(vi) ,d lw[kk 'kaDokdkj ÝykLd yhft, rFkk mlesa vfèkd ek=kk esa vadqfjr cht Mky nhft,
fd ÝykLd dh ryh Bhd izdkj ls Hkj tk;A (vadqfjr chtksa dh nks&rhu ijr vo'; gksuh
pkfg,A)

(vii) ml 'kaDokdkj ÝykLd ds eqag ls lqjk[k okyk jcM+ dk dkdZ yxk nhft,A

(viii) ,d NksVh ij[kuyh yhft;s vkSj mlesa KOH (Potassium hydroxide) ds 5&6 VqdM+s Mky
nhft,A

(ix) ij[kuyh ij ,d èkkxk ck¡èkdj mls bl rjg Vk¡fx, tSlk fd fp=k esa fn[kk;k x;k gSA

(x) dk¡p dh eqM+h ufydk dk ,d fljk dkdZ esa ls Mky dj ÝykLd esa igq¡pkb,A

(xi) ÝykLd ds Hkhrj bl uyh dk fljk chtksa ls tjk Åij jguk pkfg,A

(xii) dk¡p dh uyh dk nwljk fljk ikuh ls vkèkk Hkjs chdj esa ikuh esa Mqckrs gq;s Mkfy,A lsÝsfuu
dh ,d cwan ikuh esa Mky nsrs gS ftls ikuh jaftr gks tk;sA

(xiii) dk¡p dh uyh esa bl vkjafHkd voLFkk esa ty ds Lrj ij fu'kku yxkb,A

vkidh iz;ksx&O;oLFkk vc izs{k.kksa ds fy;s rS;kj gS %

(xiv) viuh iwjh iz;ksx&O;oLFkk dks bl izdkj NksM+ nhft, vkSj 3&4 ?kaVs ckn nsf[k;s fd ty
dk Lrj dgk¡ ij gSA vc vki dk;Zi`"B [kksfy, rFkk izs{k.k 1 Hkfj;sA

14.3 izs{k.k dks fjdkWMZ djuk

izs{k.k&1

(i) bl iz;ksx esa ge vadqj.k'khy cht D;ksa ysrs gSa] lw[ks D;ksa ugha\

.........................................................................................................................

(ii) D;k ge vadqj.k'khy chtksa ds LFkku ij ubZ&ubZ iq"i dfy;ka dks ys ldrs gSa\

gk¡@ugha .........................................................................................................

(iii) ;fn vkidk mÙkj ^^gk¡** gks rks D;k lkoèkkuh cjruh pkfg,\

.........................................................................................................................

(iv) ge KOH ds VqdM+s dks ÝykLd ds Hkhrj D;ksa j[krs gSaA

.........................................................................................................................

(v) dk¡p dh uyh dks nwljs flj dks chdj ds ikuh esa D;ksa Mqck;k tkrk gS\

.........................................................................................................................
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(vi) dk¡p dh uyh esa ty dk Lrj (d) ogh cuk jgrk gS ([k) Åij vk tkrk gS ;k (x)
uhps fxj tkrk gS\

.........................................................................................................................

(vii) Åij iz'u (vi) esa vkius tks mÙkj fn;k gS] mldk mfpr dkj.k crkb,A

.........................................................................................................................

(vii) ml ikni ifj?kVuk dk uke crkb, ftldk bl iz;ksx ls izn'kZu gqvk gSA

.........................................................................................................................

(ix) Åij iz'u (viii) esa crkbZ xbZ ifj?kVuk dh ifjHkk"kk fyf[k,A

.........................................................................................................................

(x) D;k vki bl iz;ksx dks mcys cht ds lkFk dj ldrs gks\ ;fn ugha rks D;ksa\

.........................................................................................................................

14.4 lkoèkkfu;k¡

(i) 'kaDokdkj ÝykLd dk dkdZ ges'kk ok;qjksfèkr gksuk pkfg,A

(ii) KOH ds VqdM+s dks vadqfjr gksrs chtksa ds lkFk laidZ esa ugha vkus nsuk pkfg,A

14.5 f'k{kd ds fy,

1. fo|kFkhZ dks 'olu izfØ;k ds egRo ds ckjs esa fcLrkj ls le>k nsuk pkfg;sA

2. fo|kfFkZ;ksa dks cht ,oa vuktksa dh mikip; fØ;k ds ckjs esa crk nsuk pkfg,A

3. f'k{kd dks 'olu izfØ;k ds nkSjku vkWDlhtu ds egRo ds ckjs esa Hkh le>uk pkfg;sA
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vH;kl 15

LVkpZ ij ykL&,sekbyst dh fØ;k dk vè;;u djuk

ltho 'kjhj dh lHkh eq[; izfØ;kvksa rFkk tSo jklk;fud vfHkfØ;kvksa esa tSls ikpu] dks'kdh;
'olu] tSo la'ys"k.k ;s ,atkbe dk;Z djrs gSaA gekjh ykj esa ,d ,atkbe ykj ,sekbyst gksrk gS
tks eq[k dh Hkhrj ikpu fØ;k ds fy, eq[; ,atkbe gSA

mn~ns';

;g vH;kl dj pqdus ds ckn vki %

dkj.k crk ldsaxs fd

(i) fof'k"V tSo jklk;fud vfHkfØ;kvksa ds fy, ,atkbe Hkh oSls gh fof'k"V gksrs gSa_

(ii) ,atkbe vuqdwyre rkieku ,oa pH ij lcls vPNh fØ;k djrs gSa_

fof'k"V lkanz.kksa ls vyx&vyx ?kksy dks cukus dh dq'kyrk izkIr dj ldsaxs_

n'kkZ ldsaxs fd ykj&,sekbyst iSd LVkpZ ij lcls vPNh fØ;k djrk gSA

15.1 vkidks D;k&D;k iwoZ tkudkjh gksuh pkfg,

1. ykj rhu tksM+h ykj&xzafFk;ksa dk L=kko gksrh gS] tks gekjh eq[kxqgk esa [kqyrh gSA

2. ykj pkj izdkj ds inkFkks± ds feJ.k gksrh gS ykj ,sekyst&E;wflu] yo.k o tyA

3. ykj&,sekbyst igyk ikpu ,atkbe gS tks LVkpZ ij fØ;k djrk gSA

vko';d lkexzh

(i) ij[kuyh (ii) ij[kuyh LVSUM (iii) chdj

(iv)cuZj (v) ekiu flfyaMj (vi) HkkSfrd rqyk

(vii) LVkpZ ikmMj (viii) vk;ksMhu (ix) csusfMDV vfHkdeZd

(x) fiisV (xi) okVj ckFk (xii) FkekZehVj

uksV % LVkpZ dk ?kksy rFkk vk;ksMhu ?kksy iz;ksx djus ls ,d fnu iwoZ cukus pkfg,
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15.2 iz;ksx fofèk

(d) LVkpZ dk ?kksy cukuk

uksV % LVkpZ dsoy xeZ ty esa gh ?kqyu'khy gSA

(i) ,d xzke LVkpZ yhft, vkSj mls 10 ml xeZ (mcyrs gq;s) vklqr ty ls ?kksfy,A

(ii) bls ,d rjiQ j[k nhft,A

(iii) ,d 'kaDokdkj ÝykLd esa 90 ml vklqr ty dks xeZ dhft, (85°&95°)A

(iv) tSls gh cqycqys mBus 'kq# gks] ÝykLd dks vkx ij ls gVk nhft,A

(v) rS;kj fd;s x, LVkpZ dks èkhjs&èkhjs bl xeZ ikuh esa Mky nhft,A

(vi) bls vPNh rjg fgykb, vkSj nwljs fnu rd ds fy;s NksM+ nhft,A

(vii) LVkpZ ?kksy okys ÝykLd esa dkdZ yxk nhft,A

;g 1 izfr'kr LVkpZ ?kksy gSA

([k) vk;ksMhu&?kksy cukuk

(i) 1 xzke vk;ksMhu rFkk 2 xzke iksVsf'k;e vk;ksMkbM dks 100 ml ty esa ,d chdj esa feykb,A

(ii) bls ,d 'kh'kh esa Mky nhft, vkSj dkdZ yxk nhft,A

LVkpZ ij ykj&,sekbyst dh fØ;k

(i) xquxqus ikuh ls vPNh rjg dqYyk dhft,A ;g fuf'pr dj yhft, fd vkids nkarksa esa dksbZ
d.k fpids ugha jg x, gksA

(ii) iSjkfiQu ekse dk ,d VqdM+k eqag esa j[kdj mls pckb;s] ftlls [kwc lkjh ykj eq¡g esa bdV~Bk
gks tk;A pckus ls ykj c<+rk gSA

(iii) viuh ykj dks ,d ij[kuyh esa ,d=k dhft,A

(iv) ,d iryh lh xhyh #bZ dh ijr esa ls viuh bl ykj dks] ,d vU; ij[kuyh esa Nkfu;s
rkfd fcuk >kx dh lkiQ ykj izkIr gks tk, (fp=k 15-1)

(v) nks ij[kuyh ̂ ^d** vkSj ̂ ^[k** yhft,A d vkSj [k nksuksa esa 1 izfr'kr LVkpZ ?kksy dk 1 ml
yhft, rFkk ij[kuyh d esa ,d cwan vk;ksMhu ?kksy dh Mkfy,A

(vi) ij[kuyh [k esa 1 ml ykj yhft, rFkk mlesa Hkh ,d cwan vk;ksMhu ds ?kksy dh Mkfy,A

(vii) vxj d rFkk [k nksuksa esa dksbZ jax ifjorZu gks rks izs{k.k ysA

vk;ksMhu ls dsoy LVkpZ ij gh uhyk&dkyk jax curk gS

(viii) ,d okVj ckFk yhft,A vxj ;g miycèk u gks rks uhps fp=k 15-2 esa fn[kk;h xbZ fofèk
ls rS;kj dj ysaA
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fp=k 15.1 ykj Nkuuk fp=k 15.2 okVj okFk

,d chdj esa ty dks 38°C ij xeZ djus ij og okVj&okFk dk dke nsrk gSA

(ix) rhu ij[kufy;ka x ?k Ä rS;kj dhft, ftuesa izR;sd esa 2 ml vk;ksMhu ?kksy gksA

(x) ,d vU; ij[k&uyh x esa 1 izfr'kr LVkpZ ?kksy dk 5 ml fiisV ls Mkfy,A

(xi) bl LVkpZ ?kksy esa 1 ml ykj dks x esa feykb;sA bu nksuksa dks vPNh izdkj feJ.k cukb;s
rFkk ykj feykus dk lgh&lgh le; uksV dj yhft,A

(xii) ikpu feJ.k Hkjs bl VsLVV;wc (ij[kuyh) dks okVj&ckFk esa jf[k;sA okVj ckFk dk rkieku
38°C&39°C ds eè; gksuk pkfg,A

eku yhft, fd okVj ckFk ds ikuh dk rkieku 34°C ls chp vk tk, rks mlesa xeZ ikuh
feyk yhft;sA [kwc fgykb;s vkSj rkieku dk eki yhft,A

vkidks viuk lkekU; 'kjhj rkieku rks ekywe gksxkA ;g 38°C gSA 38°C ij ykj ,sekbyst
lcls vPNh fd;k djrk gSA

gekjs 'kjhj dk rkieku 38°C ij gh D;ksa cuk jgrk gSA gekjs yxHkx lHkh ,stkbaeks dh
rjg ykj ,ekbyst Hkh fuEurj rkieku ij fuf"Ø; gks tkrk gS vkSj mPprj rkieku ij
u"V gks tkrk gSA

(xv) rRdky ikpu feJ.k dh nks cwans yhft, vkSj mUgsa vk;ksMhu Hkjs VsLV&V;wc ?k esa Mkfy;sA
(fp=k 15-3d)

(xvi) ik¡p feuV ckn fiQj ogh fØ;k dhft, vkSj bl ckj VsLV&V~;wc ³ dks iz;ksx dhft,A (fp=k
15-3[k)

vk;ksMhu esa jax ifjorZu uksV dhft, vkSj dk;Zi`"B esa fyf[k,A

(xvii) fiQj ik¡p feuV ckn ogha fØ;k nksgjkb, vkSj bl ckj ij[k&uyh p yhft,A (fp=k
15-3x)

;fn dksbZ jax ifjorZu gks rks] uksV dhft, vkSj dk;Z i`"B esa fyf[k;sA
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fp=k 15.3d okVj ckFk esa fp=k 15.3[k 5 feuV ckn fp=k 15.3x 10 feuV ckn
j[kus ds rqjar ckn ikpu ikpu feJ.k dk feyk;k tkuk  ikpu feJ.k dk feyk;k tkukA
feJ.k dk feyk;k tkuk

ladsr % bl nkSjku dqN jklk;fud vfHkfØ;k vo'; gqbZ gksxhA

(xviii) rhuksa ij[kufy;k (?k, Ä rFkk p) dks ,d lkFk jf[k;s rFkk jaxksa dh rqyuk dhft, rFkk
izs{k.k 1 Hkfj;s

15.3 fu"d"kZ (Conclusion)

ykj dk ykj&,sekbyst LVkpZ ij fØ;k djrk gS rFkk mls 'kdZjk esa cny nsrk gSA bl jklk;fud
fØ;k ds nkSjku MsfDlfVªu (Dextrin) tSls dqN eè;orhZ inkFkZ curs gSaA vk;ksMhu ds lkFk MsfDlfVªu
ykyh fy;s gq, Hkwjk jax iznku djrs gSaA

15.4 izs{k.k dks fjdkWMZ djuk

izs{k.k 1

(i) ij[kuyh esa ykj ,df=kr djus ls iwoZ eqag ds Hkhrj ikuh ysdj vPNh rjg lkiQ D;ks fd;k
tkrk gSA

.........................................................................................................................

(ii) D;k vkidks ij[kuyh d esa dksbZ jax ifjorZu fn[kk;h fn;k\ ;fn gk¡ rks dkSu lk jax Fkk\

.........................................................................................................................

(iii) D;k vkidks ij[kuyh [k esa dksbZ jax ifjorZu fn[kk;h fn;k\

gk¡@ugha ---------------------------------------------------------------------------------------------------------------------
-----------------------------

(iv) ikpu&feJ.k dks okVj ckFk esa 38°C rkieku ij j[kus dk D;k egRo gS

.........................................................................................................................
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(v) ij[kuyh ?k, Ä rFkk p esa j[ks inkFkZ esa gksus okys jax ifjorZu crkb,A

.........................................................................................................................

jax ifjorZu

1. ij[kuyh ?k --------------------------------- ,slk D;ksa gqvk --------------------------------

2. ij[kuyh Ä ------------------------------ ,slk D;ksa gqvk ----------------------------------

3. ij[kuyh p ----------------------------- ,slk D;ksa gqvk -------------------------------------

(ladsr % LVkpZ vuipk gks ldrk gS] va'kr% ipk gks ldrk gS] iw.kZr% ipk gks ldrk gS)

(vi) LVkpZ dks 'kdZjk esa cnyus esa vkidh ykj dks dqy fdruk le; yxk\

.........................................................................................................................

15.5 lkoèkkfu;ka

1. ykj ,df=kr djus ls iwoZ eqag esa ikuh ysdj vPNh izdkj dqYyh dhft,A

2. ?kksyks dks lkoèkkuhiwoZd cukb;sA

3. okVj&ckFk esa vko';d rkieku cuk, j[kuk] lqfuf'pr dj yhft,A

15.6 f'k{kd ds fy;s

1. bl ckr ds fy, vk'oLr djsa fd fo|kfFkZ;ksa us dkiQh è;kuiwoZd ns[kk vkSj fofHkUu ij[kufy;ksa
esa le;&le; ij gq;s cnykoksa dk fujh{k.k fd;kA
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vH;kl 16 (16d)

16(a) laoèkZu rS;kj djds MªklksfiQyk ds thou pØ ds fodkl dh fofHkUu
voLFkkvksa dk vè;;u djuk

vkuqoaf'kdh (tSusfVDl) dh izxfr ds fy, iQyksa ds Åij iyus okyh yky vka[kksa okyh iQy eD[kh
(MªklksfiQyk) ij dkiQh la[;k esa iz;ksx fd;s x;s gSaA bldk dkj.k MªklksfiQyk dk vklkuh ls feyuk
vkSj vklkuh ls laoèkZu djuk gSA budk tuu dky cgqr de gSA budh thou pØ dh ykokZ vkSj
I;wik voLFkk vaMs nsus ls ykokZ fudyus] fiQj I;wik cuus rFkk ckn esa ,d o;Ld eD[kh cuus
dh lkjh voLFkkvksa dks vklkuh ls Li"Vr;k rFkk vkuan iwoZd ns[k ldrs gSaA

mn~ns';

MªklksfiQyk dk laoèkZu rS;kj djus ds i'pkr~ vki %

laoèkZu ekè;e rS;kj dj ik,¡xs_

bldks iQy dh nqdku ls ,d=k dj ldsaxs_

bu efD[k;ksa dks ,d cksry ls nwljh cksry esa Mky ldaxs_

thou pØ dh fofHkUu voLFkkvksa dks igpku ldsaxsA

vko';d lkexzh

(i) [kkyh tSo cksry ;k b=k dh cksry (v) eDds dk vkVk (ix) czq'k

(ii) ,xkj (vi) izksfi;ksfud vEy

(iii) ;hLV (vii) dsyk

(iv) 'kDdj (viii) ikuh

16.1.1 vkidks D;k tkuuk pkfg,

iz;ksx'kkyk esa fdlh tho ds laoèkZu] mlds O;ogkj] vkuqoaf'kdh] dksf'kdh; foKku vkSj fodkl
ds vè;;u ds mn~ns'; ls djrs gSaA
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iz;ksx'kkyk esa thoksa dh ,d cM+h lef"V rS;kj djus ds fy, i;kZIr LFkku vkSj iks"k.k iznku
djuk] laoèkZu dgykrk gSA

'kksèk dk;ks± ds fy, dqN thoksa dks izÑfr ls ,d=k djrs gS ;k fiQj Mhyj ls [kjhn dj ykrs
gSa vkSj mUgsa laofèkZr djrs gSa vkSj cM+s iSekus ij fodflr djrs gSaA

fo|ky;ksa dh iz;ksx'kkykvksa esa] fo|kfFkZ;ksa ds mi;ksx ds fy, NksVs iSekus ij MªklksfiQyk dk
laoèkZu djrs gSaA

16.1.2 iz;ksx fofèk

MªklksfiQyk] iQy eD[kh dks fuEufyf[kr fofèk }kjk laofèkZr fd;k tk ldrk gS %

(i) ,d lkiQ o [kkyh tSe cksry ;k feYd cksry yhft, vkSj mls 4&5 feuV rd xeZ ikuh
esa jf[k,A

(ii) ikuh esa 1 xzke ,xkj feykb;sA

fp=k 16.1d MªklksfiQyk laoèkZu

(iii) 1 xzke ;hLV 5 xzke 'kDdj vkSj 7-5 xzke eDds dk va'k mijksDr foy;u esa feykb;sA

(iv) bl feJ.k dks rc rd xeZ dhft;s tc rd fd og vèkZ Bksl ugha cu tk;A

(v) bl [kkyh vkSj lkiQ dh xbZ tSe cksry esa LFkkukarfjr dhft,A

(vi) blesa ,d cwan izksfi;ksfud vEy dh Mkfy,A laoèkZu cksry rS;kj gSA

(vii) ,d vU; [kkyh vkSj lkiQ cksry esa ,d idk gqvk dsyk jf[k;sA bl cksry dks iQy dh
nqdku esa jf[k;sA tYnh gh yky vka[kksa okyh iQy eD[kh bl cksry esa vk tk,¡xh

(viii) vc bl cksry dks vius LFkku ij ys vkb;s vkSj iQy efD[k;ksa dh laoèkZu cksry eaas LFkkukarfjr
dj nsaA fnukad vkSj le; uksV dj yhft;sA

(ix) yky vka[kksa okyh efD[k;ksa dk izfrfnu fujh{k.k dhft;s vkSj vius izs{k.kksa dks fjdkWMZ dhft;sA

(x) vki mu ifjorZuksa dk fujh{k.k dhft;s tks v.Ms ls ykokZ] ykokZ ls I;wik vkSj I;wik ls o;Ld
cuus ds nkSjku gksrs gSaA

MªklksfiQyk laoèkZu

ekè;e
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(xi) izR;sd voLFkk dk fp=k cukb,A

(xii) izR;sd fujh{k.k dh frfFk vkSj le; fy[kuk er Hkwfy;sA

16.1.3 izs{k.kksa dks fjdkMZ djuk

loaèkZu cukus dh fofèk vkSj ml ij fn;s tkus okys vaMksa dh fofèk fyf[k;sA

..................................................................................................................................

thou pØ dh izR;sd voLFkk dk ukekafdr fp=k cukb;s pkgs og o;Ld uj vkSj eknk MªklksfiQyk]
v.Ms] fdlh vU; iztkfr dk ykokZ ;k I;wik gksA

..................................................................................................................................

è;ku nhft;s % MªklksfiQyk eD[kh [kkyh cksry esa Åij vkrh gS ;fn vkius laoèkZu cksry ds Bhd
Åij ugha j[kk gSA

16.1.4 lkoèkkfu;ka

1- laoèkZu (iks"k.k) ekè;e l[r ugha gksuk pkfg,

2- tc efD[k;ksa dks LFkkukUrfjr fd;k tk jgk gks rc lkoèkkuh j[kuh pkfg,A

3- tc og vkdkj esa c<+ jgh gksrh gS rc mudh fofHkUu ykokZ voLFkkvksa ;k ykoZy buLVklZ
(larval instars) dks è;kuiwoZd ns[kus dh vko';drk gksrh gSA

16.1.5 f'k{kd ds fy,

f'k{kd dks f'k{kkfFkZ;ksa dks efD[k;ksa dks LFkkukarkfjr djus esa enn djuh pkfg,A ;fn laoèkZu cksry
ds Åij leku vkdkj dh tSe cksry dks myVk;k x;k gks blls efD[k;k¡ vklkuh ls Åij okyh
cksry esa pyh tkrh gSA
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vH;kl 16([k)

euhIykaV ds o`f¼ izdkj dk vè;;u djus ds fy, izkstsDV rS;kj djuk

thou ;k thfor thoksa ds fy, o`f¼ ,d egRoiw.kZ xq.k gSA o`f¼ dks vkdkj esa ,d LFkk;h cnyko
ds :i esa ifjHkkf"kr dj ldrs gSA tc ikSèkksa esa o`f¼ gksrh gS rc muds vaxksa dh la[;k vkSj vkdkj
esa o`f¼ gksrh gSA bl izdkj ikSèkksa dh o`f¼ mlds vaxksa dh la[;k vkSj vkdkj ds :i esa gSA bl
izdkj o`f¼ ,d tSo izfØ;k gS tks fdlh ikSèks ;k mlds Hkkxksa esa Øe'k% vkdkj] izdkj] Hkkj vkSj
vk;ru ds :i esa ,d LFkk;h cnyko ykrh gSA

mn~ns';

bl izkstsDV dks iwjk djus ds ckn vkiµ

ty vo'kks"k.k ds dkj.k vLFkk;h o`f¼ vkSj ikSèks ds vaxksa ds vkdkj rFkk la[;k esa LFkk;h
o`f¼ dks tku ldsaxs_ vkSj muesa varj Li"V dj ik,¡xs_

tM+] ruk vkSj ifÙk;ksa ds yEckbZ vkSj vkdkj dks ekius ds fofèk;ksa dk mi;ksx djus dh dq'kyrk
dks fodflr dj ik,¡xs_

ifÙk;ksa dh la[;k vkSj vkdkj dks ekius dh rduhd lh[k ldsaxs_

ikSèksa ds fofHkUu vaxksa ds o`f¼ izdkjksa ds lacafèkr xzkiQ esa fpf=kr djuk lh[k ik,¡xsA

vko';d lkexzh

(i) csdkj (Ý;wt gqvk) cYo ;k tSe cksry (iv) èkkxk

(ii) euh IykaV (v) Ldsy (iSekuk)

(iii) ty (vi) xzkiQ isij] isafly

16.2.1 vkidks D;k&D;k iwoZ tkudkfj;k¡ gksuh pkfg,

1- fdlh tho esa vkdkj vkSj Hkkj esa LFkk;h cnyko ;k ifjorZu gh o`f¼ gSaA
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2- lEiw.kZ tho ;k tho ds fdlh Hkkx esa o`f¼ tSls dh euhIykaV fd ,d Vguh dks fofHkUu
fofèk;ksa }kjk eki ldrs gSaA

3- varjioZ (Inter node) vkSj ifÙk;ksa ds vkdkj vkSj la[;k dh eki dks izfrfnu ,d fuf'pr
le; ij fjdkWMZ djus ls euh IykaV ds o`f¼ ds rjhds dks tku ldrs gSaA

16.2.2 iz;ksx fofèk

1- ,d lkiQ vkSj [kkyh oYc ;k tSe cksry yhft,A

2- mlesa 3@4 (rhu pkSFkkbZ) Hkkx rd LoPN ikuh Hkfj;sA

3- euh IykaV dh ,d Vguh ftlesa ,d ;k nks ifÙk;k¡ gks] ,d=k dhft;s vkSj mls cYc ;k tSe
cksry esa ml LFkku ij jf[k;s tgk¡ i;kZIr ek=kk esa izdk'k gks] mxkrs gSA

4- fnu esa nks ckj ikuh cnfy;sA

5- euh IykaV ds o`f¼ dk rjhds dk fujh{k.k dhft;sA

6- 15 fnu rd yxkrkj MkVk uksV dhft;sA

7- urhts fudkfy;s

(i) tM+ fudyus esa yxs le; ds
ckjs esaA

(ii) ubZ ifÙk;ksa ds fudyus esa yxs le;
ds ckjs esa

(iii) tM+ksa dh o`f¼ nj

(iv) rus dh o`f¼ nj

(v) ifÙk;ksa dh o`f¼ nj

(vi) izR;sd voLFkk ds fp=k cukb;sA

8- tM+] ruk vkSj ifÙk;ksa ds o`f¼ ds rjhds dks iznf'kZr djus okyk xzkiQ cukb;sA ,sls o`f¼ oØks
esa le; dks X—v{k ij rFkk yEckbZ dks Y—v{k ij ysrs gSaA

9. vius MkVk dks izkstsDV fjiksVZ esa iznf'kZr dhft;sA

16.2.3 izs{k.kksa dks fjdkWMZ djuk

fujh{k.k ds fofHkUu pj gSµ

fnukad le; tM+ dh yEckbZ rus dh yEckbZ ifÙk;ksa dh la[;k

fp=k 16.2 euhIykaV esa o`f¼ ds izdkj
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16.2.4 lkoèkkfu;ka

1- iz;ksx ds nkSjku vaxksa ds leku uewus ds gh izs{k.k fjdkWMZ djus pkfg,A

2- VkSax (tong) dh enn ls tM+] ifÙk;k¡ vkSj rus ds Hkkxksa ij fu'kku yxkb;sA

f'k{kd ds fy,

1- f'k{kdksa dks fo|kfFkZ;ksa dks bl ckr dh O;k[;k djuh pkfg, fd fdlh vax esa ty vo'kks"k.k
ds dkj.k gksus okyh vkdkj ;k vk;ru esa tks o`f¼ gksrh gS mlds lkFk okLrfod o`f¼ ds
ckjs esa Hkzfer gksA

2- f'k{kkfFkZ;ksa dks ml le; enn djuh pkfg, tc og èkkxsa dh lgk;rk ls yackbZ dks fjdkMZ
dj jgs gksA
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vH;kl 16 (x)

gjcsfj;e cukuk

iqLrdky; esa fdrkcsa ,d oxhZÑr rjhds ls j[kh tkrh gS blhfy, tc dHkh gesa budh t:jr
iM+rh gS rks gesa vklkuh ls dksbZ Hkh fof'k"V iqLrd fey tkrh gSaA Bhd bl rjg dk fopkj gesa
ikSèks ds thfor lalkj ds ckjs esa feyrk gS fd ikSèkks dks 'kq"d n'kkvksa esas dkxt dh l[r 'khVksa
ij ekmUV djds mUgsa gjcsfj;e esa oxhZÑr djus ds rjhds ls fpidkrs gSA gjcsfj;e esa ,d ikSèkksa
dks fpidkus ds fy, rS;kj djus dh ,d egRoiw.kZ rduhd gSaA

mn~ns';

bl vH;kl dks djus ds i'pkr~ vki %

'kSf{kd (,dsMfed) dkj.kksa ls ikSèkksa dks ,d=k djus dh dq'kyrk izkIr dj ik,¡xs_

gjcsfj;e 'khV ij ,d ikSèks dks ekmUV djus ds fy, rS;kj dj ldsaxs_

ikSèkks dks oxhZÑr djus dh rduhd lh[k ik,¡xsA

vko';d lkexzh

(i) ekyh okyk pkdw (ii) IykaV izsl] CyksfVax isij ;k v[kckj

(iii) Vªkosy (iv) gjcsfj;e 'khV

(v) Vsi (vi) isu

(vii) IykfLVd cSx (viii) ty

(ix) VSx (x) yscy

16.3.1 vkidks D;k&D;k iwoZ tkudkfj;k¡ gksuh pkfg,

1- ikSèkks dks ,d=k djuk] mudks lq[kkuk] izsl djuk vkSj 'khV ij ifjjf{kr djuk gjcsfj;e dks
ifjHkkf"kr djuk gSA

2- lw[ks gq, ikSèkks dks oxhZÑr djrs gSa vkSj ofxZdh ds vè;;u ds fy, Hkfo"; ds lanHkZ esa O;ofLFkr
djrs gSaA

3- gjcsfj;e cukus ds fy, ikSèkksa dks vyx&vyx LFkkuksa ls ,d=k djuk pkfg,A
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16.3.2 iz;ksx fofèk
(i) pkdw vkSj Vªkosy dh lgk;rk ls de ls de 10 ls 15 fofHkUu izdkj ds ikSèks vyx&vyx

LFkkuksa ls ,d=k dhft;sA

(ii) ikSèks de ls de vyx&vyx lewgksa ls gksus pkfg,A

(iii) ikSèkks ds ,d=k djus ds nkSjku ikuh ls xhyk j[kuk pkfg, vkSj mudks IykfLVd cSxks esa j[kuk
pkfg,A

(iv) ikni uewuksa dks ,d=k djrs le; mlds lHkh Hkkx tSls ruk] tM+ vkSj ifÙk;kssa dks ,d=k
djuk pkfg,A

(v) ftl txg ls ikSèks dks ,d=k fd;k x;k gSA ml txg dk uke Hkh cSx ds lkFk VSx dj
nsuk pkfg,

(vi) CyksfVax isij vFkok v[kckj esa ,df=kr ikSèks dks leku :i ls iQSyk nsuk pkfg,_

(vii) rc ikSèks dks IykaV izsl dh lgk;rk ls izsl djuk pkfg,A ;fn IykaV izsl miyCèk ugha gS
rks lery txg ij dksbZ Hkh Hkkjh pht ikSèks dks nckus ds fy, iz;ksx dj ldrs gSaA

(viii) izsl djrs le; bl ckr dk è;ku j[kuk pkfg, fd ikSèks dk dksbZ Hkh Hkkx ,d nwljs ij
izsl u gks vkSj lEiw.kZ ikSèks ij leku ncko iM+uk pkfg,_

(ix) ikSèks dks yxHkx rhu fnu rd Hkkjh ctu ds uhps j[kuk pkfg,_

(x) ikSèks dks 'khV ls ckgj fudky ysuk pkfg,A CyksfVax isij ;k v[kckj dks rhu fnuksa ds ckn
cny nsuk pkfg,A blh fofèk dks nwljs vU; ikSèkks dks lq[kkus ds fy;s Hkh blh nkSjku djrs gSaA

(xi) vc lw[ks gq, uewuksa dks gjcsfj;e dh ,d 'khV ij ekmUV dj nsuk pkfg,A

(xii) ,d gjcsfj;e 'khV ij dsoy ,d gh uewus dks ekmUV djuk pkfg,A

(xiii) izR;sd 'khV ds uhps lhèks gkFk dh rjiQ fuEufyf[kr ds ckjs esa vo'; fy[kuk pkfg,A

(i) ,d=k djus dk LFkku

(ii) ,d=k djus dh fnukad

(iii) ikSèks dk uke

(iv) iQSfeyh

(v) ikfjfLFkfrdh ,oa vkdkfjdh uksV

(vi) okl LFkku

(vii) laxzkgd dk uke

(xiv) gjcsfj;e 'khVksa dks ekWFk ckYl] uSÝFkyhu ckYl bR;kfn ls lkoèkkuhiwoZd j[kuk pkfg,A

(xv) bu 'khVksa dks iQkby dh rjg iznf'kZr djuk pkfg,A
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16.3.3 lkoèkkfu;ka

1- ;fn ikSèks vfèkd cM+k gks rks 12 bap yach iQwyksa okyh Vguh dks ,d=k dj ldrs gS vkSj igpku
ldrs gSaA

2- ifÙk;ksa dks bl rjg ls izsl djuk pkfg, fd og ,d nwljs ds Åij (vksojySi) (overlap)

ugha djsa vkSj mlesa njkj u (clinkled) u iM+ tk,A

3- bl ckj fu'p; dj ysuk pkfg, fd ikSèks esa iQwy Hkh gksaA

16.3.4 f'k{kd ds fy,

1- fo|kfFkZ;ksa dks ikSèks dks igpkuus esa enn djuh pkfg,

2- ofxZdh okys oxhZdj.k dh fo'ks"krkvksa ds ckjs esa crk nsuk pkfg,A

1. laxzg djus dk LFkku........................................

2. laxzg djus dh frfFk........................................

3. ikS/ks dk uke..................................................

4. dqy iQSfeyh...................................................

5. ikfjfLFkdh ,oa vkdkfjdh; uksV ......................

6. okl LFkku......................................................

7. laxzgdrkZ dk uke............................................



,uvkbZvks,l us eqDr ,oa nwjLFk f'k{kk iz.kkyh (vksMh,y) ds fodkl ds fy, lwpuk ,oa izkS|ksfxdh (vkbZlhVh) dh
lEHkkO;rkvksa ds fy, fofHkUu ifj;kstukvksa dks dk;kZfUor fd;k gSA ,uvkbZvks,l ds fu&vkWu izkstsDV us bZ&xous±l vkSj
lwpuk ,oa izkS|ksfxdh foHkkx] Hkkjr ljdkj ds fy, jk"Vªh; iqjLdkj thrkA bldh vkWu ykbu izorZuksa vkSj mRd`"V
vkbZlhVh iz;klksa dh ljkguk ds :i esa ,uvkbZvks,l us fuEukafdr iqjLdkj izkIr fd, %&

bZ&xousZUl 2008&09 ds fy, ,uvkbZvks,l us jk"Vªh; iqjLdkj thrk

,uvkbZvks,l us iz'kklfud lq/kj vkSj yksd f'kdk;r ,oa lwpuk izkS|ksfxdh foHkkx] Hkkjr
ljdkj }kjk laLFkkfir ,Dlhysal bZ&xouZesaV izkslsl jh&bathfu;fjax gsrq bZ&xousZUl 2008&09
flYoj vkbZdu ds fy, jk"Vªh; iqjLdkj thrkA

,uvkbZvks,l us ,ulhihbZMhih ,eih,p,,lvkbZ,l ;wfuolZy fMtkbZu iqjLdkj 2012
izkIr fd;k

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku (,uvkbZvks,l) dh us'kuy lsaVj iQkWj
izeks'ku vkWiQ bEIykW,esaV iQkWj fMlscYM ihiy }kjk laLFkkfir
,ulhihbZMhih&,eih,p,,yvkbZ,l ;wfuolZy fMtkbu vokMZ&2012 ls
lEekfur fd;k x;kA ;g iqjLdkj ekuuh; Jh eqdqy oklfud] lkekftd
U;k; ,oa vf/dkfjrk ea=kky;] Hkkjr ljdkj }kjk 14 vxLr] 2012
dks iznku fd;k x;kA ,uvkbZvks,ldks vkbZlhVh ds ekè;e ls v{ke
f'k{kkfFkZ;ksa gsrq] blds osc iksVZy   www.nios.ac.in dks iw.kZ:i ls ,sls

f'k{kkfFkZ;ksa ds fy, lqyHk cukus dk] fof'k"V dk;Z djus ds fy, pquk x;kA

eaFku vokWMZ lkmFk ,f'k;k ,oa ,f'k;k iSlsfiQd 2012

bZ&dUVsUV vkSj jpukRedrk esa loksZRre vkbZlhVh dk;ks± dks igpku ds fy,
eaFku vokMZ nf{k.k ,f'k;k ,oa ,f'k;k iSlsfiQd 2012 ;g iqjLdkj fMftVy
bEikojeaV iQkmaMs'ku }kjk oYMZ lfeV vokMZ] lwpuk rduhdh foHkkx] Hkkjr
ljdkj ds lg;ksx ls laLFkkfir fd;k x;k gSA ;g iqjLdkj ,sls fofHkUu
lgHkkfx;ksa ds fy, gS tSls lH; lekt ds lnL;] ehfM;k vkSj blh izdkj
ds vU; laxBu tks nf{k.k&,f'k;kbZ vkSj ,f'k;k iSlsfiQd jk"Vªksa ds fodkl
ds fy, fMftVy dVsaaV lekfo"Vrk ds izlkj esa yxs gSaA ;g iqjLdkj 01
fnlacj] 2012 dks bafM;k gSfcVsV lsaVj esa 9osa eaFku vokMZ xkyk lkmFk ,f'k;k ,.M iSlsfiQd&2012 ds
nkSjku iznku fd;k x;kA

,uvkbZvks,l }kjk thrs x, iqjLdkj


