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vè;k;&7

tSfod izfØ;k,¡%

iks"k.k] ifjogu] 'olu] mRltZu
(LIFE PROCESSES: NUTRITION, TRANSPORTATION, RESPIRATION, EXCRETION)

lHkh lthoksa esaa dqN izfØ;k,¡ tSls iks"k.k] ifjogu] 'olu] mRltZu bR;kfn gksrh gSa tks muds thfor
jgus ds fy, vfuok;Z gSaA bu çfØ;kvksa ds lapkyu ds fy, ÅtkZ dh vko';drk gksrh gS vkSj ;g ÅtkZ mUgsa
Hkkstu ls çkIr gksrh gSA

• vkidks D;k yxrk gS] D;k lHkh ltho ,d gh lzksr ls ÅtkZ izkIr djrs gaS\

geus [kk| tkyksa esaa Hkh vè;;u fd;k gS fd iwjs tho txr ds fy, ikSèks gh eq[; :i ls Hkkstu ds
lzksr gSaA buesaaa çdk'k la'ys"k.k dh izfØ;k }kjk] lkSj ÅtkZ dk laxzg.k dkcZfud inkFkksZa ds fuekZ.k ls gksrk gS]
blfy, bUgsa mRiknd dgk tkrk gSA

lEkLr Tkho txr esaa miHkksDrk] mRikndksa ij fuHkZj gSaA mRikndksa vkSj miHkksDrkvksa dh tSfod
izfØ;kvksa esaa lekurkvksa ds lkFk lkFk dqN cqfu;knh varj gS tSls fd iks"k.k dh izfØ;k esaaA vfèkdk¡'k ikSèkksa
¼mRikndksa½ esaa iks"k.k dk igyk pj.k dqN lkekU; inkFkksZa ls 'kq# gksrk gS] tSls& dkcZu MkbvkWDlkbM] ikuh
vkfnA blds foijhr vfèkdk¡'k tUrqvksa ¼miHkksDrkvksa½ dk iks"k.k tfVy inkFkksZa tSls dkcksZgkbMªsV] izksVhu vkfn
ls 'kq: gksrk gSA ikSèkksa vkSj tUrqvksa esaa iks"k.k vkSj mlls lacafèkr vU; tSfod fØ;kvksa ds fy, fo'ks"k vax ra=ksa
dh O;oLFkk gSA

7-1 vax ra=ksa dk fodkl (Development of organ system)

9oha d{kk esaa geus dksf'kdkvksa ds lrgh {ks=Qy vkSj vk;ru
ds vuqikr dk vè;;u fd;k FkkA geus ;g ik;k fd dksf'kdk
ftruh cM+h gksrh gS] mldk lrgh {ks=Qy vkSj vk;ru dk vuqikr
mruk gh de gks tkrk gS ,oa mlds vanj dh fØ;kvksa dh xfr mruh
gh èkheh iM+ tkrh gSA

• fuEufyf[kr xzkQ ns[k dj crkb, fd fdlh ,ddksf'kdh;
tho dh yEckbZ c<+ tk, rks D;k gksxk\

mijksDr xzkQ dk vè;;u djus ij vki ik,¡xs fd ;fn ,d
dksf'kdh; tho dk vkdkj c<+ tkrk gS rks mldk lrgh {ks=Qy vkSj
vk;ru dk vuqikr ?kVRkk tkrk gSA ,slh fLFkfr esaa mudks thfor jgus
ds fy, vko';d lalkèku i;kZIr ek=k esaa ughaa fey ikrs gSaA ,slh gh
ifjfLFkfr cgqdksf'kdh; thoksa esaa gksrh gSA tSls&tSls mudk vkdkj
c<+rk tkrk gS fdlh fo'ks"k O;oLFkk ds cxSj mudh lHkh dksf'kdkvksa
rd lalkèku ughaa igq¡p ikrsA x+kSj djus dh ckr ;g Hkh gS fd cgqdksf'kdh; thoksa ds 'kjhj dh lHkh dksf'kdk,¡

fp=&1 % dksf'kdk dh yEckbZ o lrgh
{ks=Qy vkSj vk;ru dk vuqikr
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ckg~; okrkoj.k ds lhèks lEidZ esaa Hkh ughaa jgrh gSaA bUgsa i;kZIr lalkèku fey lds vkSj mudk mi;ksx gks lds
ftlls ;s dq'kyrkiwoZd rst+h ls dk;Z dj ldsa blds fy, dqN O;oLFkk,¡ gksrh gSa] tSls&

& 'kkjhfjd lajpukvksa ds lrg ds ijr nj ijr eqM+us ;k oyf;r gksus ls] vo'kks"k.k ds fy, vfrfjDr
{ks= dk c<+ukA

& ,d ,slh O;oLFkk dh vko';drk ftlds ekè;e~ ls fdlh rjy inkFkZ ds t+fj, dbZ vU; inkFkksZa dk
'kjhj esaa rst+h ls vkokxeuA

& vko';drkuqlkj 'kjhj esa ?k"kZ.k de djus ds fy, ylyls inkFkZ tSls 'ys"ek dk lzko] ueh;qDr lrg
dk gksuk vkfnA

& jklk;fud vfHkfØ;k,¡ vkSj muds fy, vuqdwy ifjfLFkfr;ksa dk gksukA

tSo fodkl ds QyLo:i gesaa ,slh O;oLFkk,¡ dbZ thoksa ds 'kjhj dh lajpuk esaa ut+j vkrh gSaA mnkgj.k
ds fy, ikSèkksa esaa izdk'k la'ys"k.k] ifjogu vkfn ls lEcfUèkr ra=ksa rFkk gekjs 'kjhj ds ikpu ra=] 'olu ra=]
jDr ifjlapj.k ra=] yfldk ra=] mRltZu ra= vkfn esaa ut+j vkrs gSaA

euq"; o ikSèks ds mnkgj.k ls ge cgqdksf'kdh; thoksa esaa Hkkstu lEcUèkh mu reke tSfod izfØ;kvksa ds
ckjs esaa tkuus dk iz;kl djsaxs tks ,sls ra=ksa dh enn ls Hkkstu ds varxZzg.k ls 'kq# gksdj Hkkstu ls ÅtkZ izkIr
djus rFkk vif'k"V inkFkksZa ds mRlTkZu ls tqM+h gSSaA

7-2 euq"; esa tSfod izfØ;k,¡ (Life Process in Human)

7-2-1 ikpu vkSj mlls tqM+h O;oLFkk,¡ (Digestion and organization of

system related to it)

Hkkstu ds vo;oksa dk mi;ksx 'kjhj dks ges'kk ÅtkZ ls
Hkjiwj cuk, j[kus esaa gksrk gSA lkFk gh 'kjhj dh o`f)] ejEer djus
vkSj rkieku cuk, j[kus esaa Hkh ÅtkZ dh vko';drk gksrh gSA ÅtkZ
Hkkstu ds vo;oksa tSls dkcksZgkbMªsV] izksVhu ,oa olk ds vi?kVu ls
izkIr gksrh gSA buds ckjs esaa geus fiNyh d{kkvksa esaa i<+k gS vkSj
ijh{k.k Hkh fd;k gS ¼ifjf'k"V esaa bu ijh{k.kksa dks djus dh fofèk
nksgjkbZ xbZ gS½A buds vykok Hkh dbZ vU; inkFkksZa dh t+#jr gekjs
'kjhj dks gksrh gS tSls ikuh] yo.k] foVkfeu vkfnA vke rkSj ij
ikpu dh izfØ;k }kjk bu lHkh dh ek=k jDr esaa cuh jgrh gSA
blls 'kjhj dh vyx vyx izdkj ls fo'ks"khd`r dksf'kdkvksa dh
t+:jrksa dh vkiwfrZ gks ikrh gSA HkksT; inkFkksZa esaa mifLFkr Xywdkst
uked 'kdZjk ¼dkcksZgkbMªsV½ dh t+:jr yxHkx lHkh dksf'kdkvksa dks
gksrh gSA ;fn jDr esaa bldh ek=k ,d fuf'pr ek=k ls de gks tk,
rks bldh lwpuk efLr"d dks gks tkrh gSA efLr"d ls vkek'k; dh
nhokjksa esaa ladqpu dh izfØ;k vkjaHk djus dh lwpuk izlkfjr gksrh
gSA blls gesaa Hkw[k dk ,glkl gksrk gSA

• D;k vkidks vkSj Hkh fdlh fLFkfr esaa Hkw[k yxrh gS\ lksfp,
tc vkidks euilan [kkus dh [kq'kcw vk jgh gksrh gS rks D;k gksrk gS\

fp=&2 % euq"; dk ikpu ra=
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gekjk ikpu ra= eq[; :Ik ls eq¡g ls ey}kj rd QSyh ,d yach uyh gS ftls vkgkj uyh dgrs gSaA
vkgkj uyh dh nhokj esaa vusd oyf;r ijrsa ikbZ tkrh gSaA blesaa rFkk blds ckgj dbZ izdkj ds ikpd vax
o xzafFk;k¡ gSaA vkgkj uyh ls tqM+h xzafFk;ksa ,oa vkgkj uyh ds fofHkUu Hkkxksa ls lzkfor jl ikpu dh çfØ;k
esaa lgk;d gksrs gSaA blls Hkkstu ds vo;oksa ds tfVy cM+s v.kq] NksVs ljy v.kqvksa esaa cnyrs gaSA

• euq"; ds Ikkpu ra= ds fp= esaa dkSu&dkSu ls Hkkxksa dks n'kkZ;k x;k gS\

7-2-2 ikpu dh izfØ;k (Process of Digestion)

eq¡g esaa Hkkstu dks pckus o ykj ds izHkko ls Hkkstu dk ikpu 'kq: gks tkrk gSA ykj dk lzko ykj xzafFk;ksa
}kjk gksrk gSA gekjs eq¡g esaa dbZ ykj xzafFk;k¡ ikbZ tkrh gSa ftuesaa ls rhu tksM+h izeq[k gSaA Hkkstu esaa ik, tkus
okys LVkpZ uked dkcksZgkbMªsV ij ykj dh fØ;k gksrh gSA pfy, ,d fØ;kdyki }kjk bldk vè;;u djrs gSaA

fØ;kdyki&1

bl fØ;kdyki dks djus ds fy, gesaa vkèkk pEep ¼pk; okyk½ xsgw¡ dk vkVk] ,d chdj ikuh] nks
ij[kufy;k¡] Mªkij vkSj vk;ksMhu ds ruq ?kksy (1%) dh t+:jr gksxh ¼bl ijh{k.k ds fy, vkVs ds LFkku ij
vki mCkys gq, pkoy ls fudkyk x;k ikuh vFkkZr~ ifl;k ;k ekM+ dk mi;ksx Hkh dj ldrs gSa½A

,d pEep vkVs dks vkèkk chdj ikuh esaa ?kksysa vkSj bldh FkksM+h lh ek=k esaa LVkpZ dk ijh{k.k djsaA
vki tkurs gSa fd fdlh HkksT; inkFkZ esaa vk;ksMhu ds ?kksy dh dqN cw¡nsa Mky dj ijh{k.k fd;k tk, vkSj ?kksy
uhyk dkyk gks tk, rks LVkpZ mifLFkr gSA vc nks lkQ ij[kufy;k¡ ysdj mUgsa d vkSj [k ukekafdr djsaA
izR;sd ij[kuyh esaa vkVs ds ?kksy dh 20&25 cw¡nsa MkysaA vc d ij[kuyh dks eq¡g ds ikl ykdj mlesaa ?kksy
ds cjkcj eki dh ykj ¼Fkwd½ MkysaA ykj Mky dj *d* ij[kuyh dks vPNh rjg fgyk,¡A *[k* ij[kuyh esaa ykj
ughaa Mkyuk gSA vc nksuksa ij[kufy;ksa dks j[k nsa vkSj nks ?kaVs ds ckn nksuksa ij[kufy;ksa esaa vk;ksMhu dh nks&nks
cw¡nsa Mkydj voyksdu djsaA

• d vkSj [k ij[kuyh esaa ls fdl ij[kuyh dk ?kksy LVkpZ dh mifLFkfr n'kkZrk gS\

• ,slk D;ksa gqvk gksxk\

pfy, ;g Hkh irk yxk,¡ fd fdl izdkj ds ekè;e vFkkZr~ vEyh;] {kkjh; ;k mnklhu esaa ykj dk
izHkko fn[krk gSA

fØ;kdyki&2

fØ;kdyki&1 dh rjg gh ,d chdj esaa xsgw¡ ds vkVs dk ?kksy ;k ifl;k ysaA vc rhu lkQ
ij[kukfy;ka ysdj mUgsa ̂d*]^[k* vkSj ̂x* ukekafdr djsaA ̂d* ij[kuyh esaa 8&10 cw¡nsa uhacw ds jl dh MkysaA ̂[k*
ij[kuyh esaa diM+s èkksus ds lksMs dk ?kksy Mkysa ¼pqVdh Hkj diM+s èkksus dk lksMk ,d ikuh ls Hkjh ij[kuyh esaa
Mkydj ?kksy rS;kj djsa½A ̂x* ij[kuyh esaa vklqr ikuh MkysaA çR;sd ij[kuyh esaa vkVs ds ?kksy dh 20&25 cw¡nsa
Mkydj fQj rhuksa gh i[kufy;ksa esaa ykj feyk nsa vkSj yxHkx nks ?kaVs ckn rhuksa ij[kufy;ksa esaa vk;ksMhu ?kksy
dh dqN cw¡nsa Mkydj vius voyksduksa dks ntZ djsaA

• d] [k] vkSj x esaa ls fdlesaa vEyh; ?kksy gS] fdlesaa {kkjh; o fdlesaa mnklhu ?kksy gS\

• d] [k] vkSj x esaa ls fdl ij[kuyh dk ?kksy LVkpZ dh mifLFkfr n'kkZrk gS\

• ,slk D;ksa gqvk gksxk fd leku vkVs dk ?kksy ysus ij Hkh nks ij[kuyh esaa ijh{k.k lQy gqvk vkSj ,d esaa ugha\
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[k vkSj x ij[kuyh esaa ykj esaa ik, tkus okys fof'k"V ^,Utkbe* dk LVkpZ ij izHkko gqvkA blls ge
dg ldrs gSa fd bl ^,Utkbe* dh fØ;k'khyrk ,d fuf'pr ekè;e esaa lokZfèkd gksrh gSA

bl izdkj ;fn eq¡g esaa xsgw¡ ds nkus pck,¡ rks bl ,Utkbe ds izHkko ls tfVy inkFkZ LVkpZ vU; ljy
inkFkZ esaa cny tkrk gSA

D;k vki tkurs gSa\

f[kM+dh okys isV dh dgkuh vkSj ,Utkbe ds izHkko dh [kkst

lu~ 1822 dh ckr gS ekfVZu uke ds QkSth dks xksyh yx xbZ FkhA mls t[eh gkykr esaa MkW-
ckseksu ds ikl yk;k x;kA ekfVZu dk bykt 'kq: gqvk vkSj djhc Ms<+ lky rd MkWDVj ckseksu] ekfVZu
dk bykt djrs jgsA bl nkSjku MkW- ckseksu us ns[kk ?kko rks Bhd gksus yxk ij ekfVZu ds isV esaa Nsn
cuk jgkA blesaa ls isV esaa uyh Mkydj vkek'k; dk jl ckgj fudkyk tk ldrk FkkA vkek'k; ds jl
ds izHkko dk vè;;u MkW- ckseksu yacs le; rd dbZ HkksT; inkFkks± ij djrs jgsA mUgksaus ik;k fd isV
esaa ftruh tYnh ikpu dh izfØ;k gksrh gS mruh isV ds ckgj ughaaA mudk ekuuk Fkk fd ikpd jl
esaa Hkkstu ipkus okys inkFkZ fdlh fo'ks"k ifjfLFkfr esaa lcls T;knk fØ;k'khy gksrs gSaA ckseksu ds vè;;u
ds yxHkx ,d n'kd ckn Ýkalhlh jlk;u foKkuh vulsYe ik;su us vadqfjr tkS ls ̂ ,ekbyst* uked
,d jklk;fud inkFkZ vyx fd;k vkSj bls ̂ Mk;LVst* uke fn;kA ;g ,d ikpd ,Utkbe gS vkSj ;g
gekjs vkgkj uky ds lkFk&lkFk vU; dbZ thok.kq] dod o ikSèkksa esaa ik;k tkrk gSA ykj esaa mifLFkr
,ekbyst ds dkj.k gh gesaa LVkpZ esaa cnyko utj vkrk gSA gekjs vXU;k'k; }kjk NksVh vk¡r esaa Hkh
,ekbyst lzfor gksrk gSA ,ekbyst ,d ugha cfYd dbZ ,Utkbeksa dk ,d lewg gSA

vfèkdk¡'k ,Utkbe izksVhu gSaA gekjs 'kjhj dh ,d dksf'kdk esaa gh dbZ ,Utkbe ik, tkrs gSaA
'kjhj esaa vi?kVu ;k la'ys"k.k dh izfØ;k;ksa dks ,Utkbe ls xfr feyrh gSA ,Utkbe esaa dqN foy{k.k
xq.k gksrs gSaA mnkgj.k ds fy, gekjs vkek'k; esaa ^^isfIlu** uked ,Utkbe lzkfor gksrk gSA ;g izfr
?kaVk vius otu ls ipkl xquk izksVhu ipk ldrk gS vkSj ,slk dqN ?kaVksa rd dj ldrk gSA dksf'kdk
esa lzkfor gksus okys ,Utkbe ls gh T;knkrj tSfod fØ;k,¡ lEiUu gksrh gSaA ikpu ds fy, dbZ t+:jh
,Utkbe vkgkj uyh ds ckgj curs gS vkSj blesaa igq¡prs gSaA

7-2-3 ikpu ra= dk dk;Z (Function of Digestive system)

vc rd geus eq¡g esaa ikpu dh izfØ;k dk vè;;u fd;kA vkgkjuyh dh fHkfÙk esaa 'ys"ek dk lzko gksrk
jgrk gSA bldh ekalisf'k;ksa esaa Øe'k% ladqpu vkSj QSyko ls Hkkstu vkxs c<+rk gSA bl izfØ;k dks ge
Øekuqdqapu (peristalsis) dgrs gSaA xys] vkek'k; o NksVh vk¡r ds fljksa esaa okYo tSlh lajpuk,¡ gksrh gSa ftlls
Hkkstu dh fuf'pr ek=k gh vkgkj uyh esaa vkxs c<+rh gSA eq¡g ls Hkkstu xzluh (pharynx) ls gksrk gqvk ,d
yEch uyh xzfldk (oesophagus) ds }kjk vkek'k; esaa igq¡prk gSA vkek'k; dh fHkfÙk esaa ikbZ tkus okyh xzafFk;ksa
ds lzko esaa eq[;r% ,Utkbe isfIlu vkSj gkbMªksDyksfjd vEy gksrs gSaA blls eq[;r% izksVhu dk ikpu gksrk gSA

vkek'k; esaa gksus okyh fØ;kvksa lss HkksT; inkFkZ xk<+s nzo tSlk gks tkrk gSA ;gk¡ ls ;g NksVh vk¡r esaa
tkrk gSA NksVh vk¡r vkgkj uyh dk lcls yEck Hkkx gS ¼yxHkx 20 QhV½A ;d`r vkSj vXU;k'k; vkgkjuyh
ls tqM+h ikpd xzafFk;k¡ gSA buds }kjk lzkfor ikpd jl ufy;ksa }kjk NksVh vk¡r esaa igq¡prs gSaA vXU;k'k; ls
lzkfor ikpd jl esaa mifLFkr lksfM;e ckbdkcksZusV ls NksVh vk¡r dk ekè;e {kkjh; gks tkrk gSA bl {kkjh;
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ekè;e esaa ikpd jl ds ,Utkbe fØ;k'khy gks tkrs gaS vkSj dkcksZgkbMªsV] olk vkSj izksVhu ds ikpu dh izfØ;k
iw.kZ gksrh gSA gekjs vkgkj uyh esaa dbZ izdkj ds ,sls inkFkZ Hkh lzkfor gksrs gSa tks mRiszjd dk dke djrs gSa
¼;g vyx vyx izdkj ds gkeksZUl gSa½A vkidks tkudj vk'p;Z gksxk fd ;gk¡ ik, tkus okys lw{e thoksaa ¼eq[;
:Ik ls thok.kqvksa½ ds tSfod izfØ;kvksa ls Hkh gekjh ikpu izfØ;k iw.kZ gksrh gSA

D;k vki tkurs gSa\

vXU;k'k; ls fudyus okys lzko esaa ,ekbyst] fVªfIlu vkSj ykbist uked ,Utkbe ik, tkrs gSa
vkSj buls Øe'k% dkcksZgkbMªsV izksVhu o olk dk ikpu gksrk gSA iw.kZ ikpu ls Hkkstu ds eq[; vo;oksa
dk vi?kVu gksrk gSA izksVhu dk vehuks vEy esaa] tfVy dkcksZgkbMªsV tSls eaM] ljy dkcksZgkbMªsV tSls
Xywdkst esaa] olk olh; vEy vkSj fXyljkWy esaa cny tkrs gaSA

;d`r ls fiÙk (Bile) dk lzko gksrk gSA ;g lzko uyh ds }kjk NksVh vk¡r esaa igq¡prk gSA NksVh
vk¡r esaa olk dh cM+h xksfydk,¡ fiÙk ds }kjk NksVh xksfydkvksa esaa VwVrh gSa ¼beYlhdj.k izfØ;k }kjk½
blls olk ij ,Utkbe ykbist dk izHkko c<+ tkrk gSA

NksVh vk¡r esaa ips gq, Hkkstu dk vo'kks"k.k gksrk gSA bldh vkUrfjd lrg eqM+h gqbZ gksrh gSA
bu eqM+h gqbZ lajpukvksa dks ge nh?kZ jkse (Villi) dgrs gSaSaA buesaaa Hkkstu ds vo;oksa ds vo'kks"k.k ds fy,
foLr`r lrg miyCèk gksrh gSA ;gk¡ ls ipk gqvk Hkkstu jDr ifjogu ra= dh eghu jDr okfgfu;ksa vkSj
yfldk okfgfu;ksa esaa tkrk gSA NksVh vk¡r esaa ty dh dqN ek=k Hkh vo'kksf"kr gksrh gSA ftu inkFkkasZ dk
vo'kks"k.k NksVh vk¡r esaa ughaa gks ikrk gS og cM+h vk¡r esaa igq¡prs gaSA ;gk¡ vfèkdk¡'k ty dk vo'kks"k.k
gks tkrk gSA 'kjhj dh fofHkUu fØ;kvksa ds fy, ty egRoiw.kZ foyk;d gSA vifpr Hkkstu ;k ey vkSj
dqN xSlsa] ey}kj (Anus) ls 'kjhj ds ckgj fudy tkrh gSaA

D;k vki tkurs gSa\

gekjh vk¡rksa esaa ,d ikfjfLFkfrd ra= cuk gqvk gS ftlesaa vfèkdk¡'k thok.kq gSaA gekjs vk¡r esaa clss
bu thok.kqvksa dh tSfod izfØ;kvksa ds dkj.k ikpu dh izfØ;k lqpk: :i ls pyrh gSA Hkkstu ds dbZ
vo;o tSls dqN izksVhu o foVkfeu gekjs 'kjhj esaa bu thok.kqvksa dh mifLFkfr ds dkj.k mi;ksxh Lo:Ik
esaa cny tkrs gSaA budh tSfod fØ;kvksa ls gh gekjs vk¡r esaa dbZ xSlsa Hkh curh gSa tSls& gkbMªkstu
lYQkbM] feFksu] veksfu;k vkfnA euq"; esa tgk¡ NksVh vk¡r cM+h vk¡r ls tqM+rh gS ogk¡ visfUMDl uked
jpuk ikbZ tkrh gSA laHkor% iwoZ esa ;gk¡ lsyqykst dk ikpu gksrk FkkA

• ipk gqvk Hkkstu 'kjhj esaa dgk¡&dgk¡ igq¡prk gksxk vkSj dSls\

7-2-4 ifjogu ra= ls tqM+h lajpuk,¡ vkSj muds dk;Z (Structure and function related to

transport system)

gekjs 'kjhj esaa ipk gqvk Hkkstu rFkk dbZ izdkj ds inkFkks± dk ifjogu eq[; :i
ls jDr ,oa yfldk }kjk gksrk gSA gtk+jksa lkyksa ls yksx ;g tkurs Fks fd jDr ufy;ksa
esaa cgrk gS vkSj ;g ufy;k¡ ân; ls tqM+h gSaA ij ;g èkkj.kk Fkh fd gj èkM+du ds lkFk
jDr ân; ls ckgj ufy;ksa ls gksdj cgrk gS vkSj fQj ân; esaa vo'kksf"kr gks tkrk gSA
vkxs pydj vyx&vyx ufy;ksa dh Hkh igpku vkSj ukedj.k gqvk ij gekjs 'kjhj esaa
jDr dSls cgrk gS vkSj blesaa ân; dh Bhd D;k Hkwfedk gS ;g dkQh le; ds fy,
igsyh cuk jgkA

fp=&3 ¼v½% fofy;e
gkosZ ¼1578&1657½
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fp=&3 ¼c½ % fofy;e gkosZ ds iz;ksx

ianzgoha ls l=goha 'krkCnh ds nkSjku gq, 'kksèk ls 'kjhj esaa jDr ds cgko lEcUèkh lEk> cuhA bldk
Js; eq[; :i ls l=goha 'krkCnh ds ^fofy;e gkosZ* uked ,d fpfdRld dks fn;k tk ldrk gSA muds
yxHkx lelkef;d lkFkh ds ,d vkSj iz;ksx ds ifj.kke ls ;g LFkkfir gqvk Fkk fd f'kjkvkas esaa okYo gksrs gSa
ftlls jDr ,d fn'kk esaa cgrk gSA bl ifj.kke ls izHkkfor gksdj gkosZ us 'kjhj esaa jDr ds cgko vFkkZr
^ifjlapj.k* dks le>us ds fy, dbZ iz;ksx 'kq# fd,A buds ,d iz;ksx dks vki Hkh djds ns[k ldrs gSaA

fØ;kdyki&3

fp=&3 ¼c½ vuqlkj vius lkFkh ds gkFk dk Åijh
fgLlk ck¡èk nsaA mlh gkFk dks lhèkk j[krs gq, dldj eqV~Bh
ck¡èkdj 4&5 ckj fgykus ¼dksguh ls eksM+ dj lhèkk djsa½ ds
fy, dgsaA vc mHkjh gqbZ uhyh ufy;ksa ij fp= vuqlkj viuh
v¡xqfy;ksa dks j[ksa vkSj ncko Mkyrs gq, ,d vaxqyh dks dksguh
ds rjQ rks ,d dks iats ds rjQ ljdk,¡A

• D;k buds chp uhyk jax xk;c gks x;k\

vc iats dh rjQ ls v¡xqyh dks gVk,¡A fQj iz;ksx dks
nksgjk dj dksguh dh rjQ dh v¡xqyh dks gVk,¡A

• jDr fdl rjQ cgrk gqvk ut+j vkrk gS\

bl iz;ksx ls gkosZ us ik;k vkSj vkius Hkh ns[kk gksxk fd jDr iats ls dksguh ds rjQ uyh esaa Hkjrk
gqvk utj vkrk gSA vFkkZr~ fuf'pr gh ;s ufy;k¡ gekjs ân; rd jDr dk ifjogu dj jgh gksaxhA bl iz;ksx
ls gkosZ us ik;k fd jDr iats ls dksguh dh rjQ ufy;ksa ds }kjk ân; rd igq¡prk gSA muds vuqlkj f'kjk
(vein) oks ufy;k¡ gSa ftuls jDr ân; dh rjQ cgrk gS vkSj èkeuh (artery) os ufy;k¡ gSa ftuls jDr ân;
ls 'kjhj ds vU; {ks=ksa rd cgrk gSA mUgksaus lq>k;k fd gekjs 'kjhj esaa jDr dk cgko ,d pØh; ifjiFk esaa
gksrk gSA f'kjk vkSj èkefu;ksa ds chp ds lEidZ ekxZ dks gkosZ n'kkZ ughaa ik, ij mudh mifLFkfr dks mUgksaus
lq>k;k FkkA ckn esaa bldh iqf"V dsf'kdkvksa (capillaries) dh [kkst ls gqbZA

gekjs 'kjhj esaa dbZ txg f'kjkvksa dks Ropk ds uhps ns[kk tk ldrk gSA muesaa cgrk gqvk jDr uhys
jax dk izrhr gksrk gS] ij okLro esaa ;g jDr xk<+s yky jax dk gksrk gSA èkefu;ksa esaa cgrk gqvk jDr lq[kZ yky
gksrk gSA èkefu;ksa dks dqN gh txgksa esaa eglwl dj ldrs gSa tSls dykbZ] dksguh vkfn D;ksafd dqN èkefu;k¡
gh lrgh vFkkZr Ropk ds Bhd uhps ikbZ tkrh gSaA pfy, ,d èkeuh dks eglwl djrs gSaA

fØ;kdyki&4

vki vius ,d gkFk ls nwljs gkFk dh dykbZ dks fp=&4 vuqlkj idM+saA
vc vaxqfy;ksa ls dykbZ dks FkksM+k lk nck,¡A

• D;k dksbZ èkM+du eglwl gqbZ\

tc jDr ân; ls èkefu;ksa esaa tkrk gS] rc ân; ds lkFk lkFk èkefu;ksa
esaa Hkh èkM+du gksrh gSA vr% dykbZ esaa vkidks èkM+du eglwl gqbZA bls ge ukM+h
Hkh dgrs gSaA

fp=&4
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D;k vki tkurs gSa\

jDr dh lHkh ufy;k¡ dksf'kdkvksa dh cuh gksrh gSaA t+:jr iM+us ij buds varjdksf'kdh; LFkku
c<+us ls ufy;ksa esa inkFkZ igq¡prs gSa vFkok fjldj fudyrs gSa& tSls FkDdk teus ds fy, vko';d
inkFkZA

7-2-5 ifjogu ra= esaa ân; dh Hkwfedk (Role of heart in transport system)

euq"; vkSj vU; Lruèkkfj;ksa dk ân; lqn`<+ ek¡lisf'k;ksa ls cuk ,d iEi gSA gekjh eqV~Bh ftrus cM+s
vkdkj ds bl vax ls fnu Hkj esaa yxHkx 7000 yhVj jDr iEi gksrk gS ¼4-7&5-5 yhVj jDr fnuHkj esaa yxHkx
1500 ckj ân; ls xqt+jrk gS½A ân; ds pkj eq[; izdks"B gSaA Åijh nks çdks"Bksa dks vkfyan (auricle) vkSj
fupys nks çdks"Bksa dks fuy; (ventricle) dgk tkrk gSA ân; ds nk,¡ Hkkx dk laidZ ck,¡ Hkkx ls ughaa gksrkA
nk;k¡ vkfyan o nk;k¡ fuy;] ck;k¡ vkfyUn o ck;k¡ fuy;] jDr dh ufy;ksa vkSj ân; ds izdks"Bksa ds chp] okYo
gksrs gSaA blls jDr dk mYVk izokg ughaa gksrkA ân; ds nk,¡ izdks"Bksa esaa vkWDlhtu jfgr jDr vkSj ck,¡ esaa
vkWDlhtu ;qDr jDr gksrk gSA ân; ds vkfyanksa dk ladqpu ,d lkFk ,oa fuy;ksa dk ,d lkFk gksrk gSA
vkfyanksa esaa ladqpu ls jDr fuy;ksa esaa Hkjrk gSA fuy;ksa ds ladqpu ls jDr dk cgko ân; ls ckgj dh rjQ
gksrk gS lkFk gh vkfyanksa esaa 'kjhj ds fofHkUu Hkkxksa ls jDr Hkjrk gSA

fp=&5 ¼v½ % ân; ds izdks"B fp=&5 ¼c½ % jDr izokg pØ

ân; dk dk;Z] efLr"d ls vkus okyh rFkk bldh viuh raf=dkvksa dh ,d fo'ks"k O;oLFkk ls] fu;af=r
gksrk gSA

D;k vki tkurs gSa\

ân; dh raf=dkvksa dh fo'ks"k O;oLFkk dks ge f'kjk vkfyUn xk¡B ¼lkbuks
vfjD;wyj uksM½ dgrs gSaA ;g ;fn dke djus esaa v{ke gks tk, rks d`f=e :i ls bl
dk;Z dks islesdj ;a= }kjk ,d yEcs le; rd pyk;k tk ldrk gSA

ân; ls jDr dk cgko ,d lkFk nks ifjiFkksa ls gksdj xqtjrk gSA fp=&6 esaa bu ifjiFkksa dks n'kkZ;k
x;k gSA

,d ifjiFk ,slk ftlls ân; ls 'kjhj dh lHkh dksf'kdkvksa rd vkSj ogk¡ ls okil ân; rd jDr
dk cgko gksrk gSA blesaa ck,¡ fuy; ds ladqpu ls egkèkeuh esaa ls gksdj vkWDlhtu;qDr jDr dk cgko dbZ

islesdj
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vU; èkefu;ksa ls 'kjhj ds reke Årdksa rd igq¡prk gSA blls
vkxs dsf'kdkvksa ds ekè;e ls 'kjhj dh lHkh dksf'kdkvksa rd jDr
igq¡prk gSA dksf'kdkvksa ls vkWDlhtu jfgr jDr vU; dsf'kdkvksa
,oa f'kjkvksa ds }kjk ân; ds nkfgus vkfyUn rd cgrk gSA

nwljs ifjiFk esaa] ân; ds nk,¡ fuy; ds ladqpu ls
Qq¶Qql èkeuh ls QsQM+ksa rd jDr dk cgko gksrk gSA jDr dh
ufy;ksa ls cgrs gq, jDr dk QsQM+ksa esaa vkWDlhdj.k gksrk gSA
Qq¶Qql f'kjk ls vkWDlhd̀r jDr ân; ds ck,¡ vkfyUn rd cgrk gSA

• lkekU;r% gekjs 'kjhj dh f'kjkvksa esaa fdl izdkj dk jDr gksrk gS\

• ^^f'kjkvksa ls ges'kk vukWDlhd`r jDr dk cgko ugha gksrkA** D;k vki bl dFku ls lger gSa\
D;ksa@D;ksa ugha\

fuy;ksa ds ladqpu ls mRiUUk nkc ls èkefu;ksa esaa jDr dk cgko cuk jgrk gSA jDr dk nkc f'kjkvksa
rd cgqr de gks tkrk gSA f'kjkvksa ds vkl ikl dh ek¡lisf'k;ksa esaa ladqpu vkSj QSyko ls bueas jDr dk cgko
cuk jgrk gSA lkFk gh f'kjkvksa esa okYo gksrs gSa fTklls muesaa jDr dk mYVk izokg ugha gksrkA

D;k vki tkurs gSa\

fuy;ksa ds ladqpu ls mRiUu jDr dk fuy;ksa ds nhokj ij nkc ,oa fuy; ds f'kfFkyu ds le;
ds nkc dks jDr pki ds vkadM+s vFkkZr~ 120@80 ds :i esaa n'kkZ;k tkrk gSA ân; ds èkM+dus dh vkokt+
fuy;ksa ds ladqpu ds le; vkfyUnksa vkSj fuy;ksa ds chp ds okYo cUn gksus ls rFkk fuy; ds f'kfFkyu
ds le; fuy; vkSj èkefu;ksa ds chp okYo cUn gksus ls gksrk gSA

• nk,¡ vkfyUn esaa jDr dgk¡ ls vkrk gS\

• nk,¡ fuy; ls jDr dgk¡ tkrk gS\

• jDr dk vkWDlhdj.k dgk¡ gksrk gS\

gekjs ân; ls jDr] èkefu;ksa esaa ls dbZ vaxksa rd yxHkx ,d lkFk] lekukarj :Ik esaa igq¡prk gSA blls
lHkh vaxksa rd leku nj ls jDr dk cgko gksrk gSA vaxksa ls ân; rd f'kjkvksa ls Hkh jDr dk cgko lekukarj
gksrk gSA dqN vaxksa ,oa èkefu;ksa vkSj f'kjkvksa ds chp jDr dk cgko Js.khØe esaa gksrk gSA blls jDr ds cgko
ij izfrjksèk T;knk gksrk gS vkSj cgko dh xfr èkheh gks tkrh gSA jDr ,d leku nj ls dksf'kdkvksa rd ugha
igq¡prkA jDr dk cgko èkhjs gksus ls] dksf'kdkvksa rd inkFkZ igq¡pus o muls vif'k"V inkFkZ bDV~Bk gksus esaa enn
feyrh gSA

• vxj ân; ls jDr Js.kh Øe esaa vaxksa rd igq¡prk rks D;k gksrk\

vk¡rksa ls pydj jDr dk ;d`r (liver) esaa ls gksdj xqtjuk Hkh Js.khØe esaa gksrk gSA mlds ckn jDr
ân; esaa igq¡prk gSA t+kfgj gS fd ikpu fØ;k ds pyrs jDr esaa T;knk HkksT; inkFkZ ;k iks"kd rRo gksrs gSaA
buesaaa ls dbZ ,sls inkFkZ gksrs gSa ftudh ek=k jDr esaa T;knk gks rks 'kjhj ds fy, gkfudkjd gks ldrs gSaA ,sls
dqN inkFkZ tSls vfrfjDr 'kdZjk] olk vkfn jDr ls vyx gksdj ;—r esaa laxzfgr gks tkrs gaSA tc jDr esaa
bu inkFkksZa dh ek=k ekud ls de gks tkrh gS rks ;—r ls ;g okil jDr esaa vk tkrs gaSA blds vykok ;d`r
esaa dbZ fo"kSys inkFkZ Hkh gkfujfgr inkFkksZa esaa cnyrs gaS vkSj jDr ls budk ifjogu gksrk gSA

fp=&6 % jDr ds cgko dk nksgjk ifjlapj.k
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7-2-6 ifjogu ra= esaa jDr dh Hkwfedk (Role of blood in Transport system)

jDr D;k gS ;k mlesaa ls dkSu ls inkFkksZa dk ifjogu gksrk gS ;g tkudkjh egt+ 400 lky iqjkuh gSA
dksf'kdk  dh [kkst ds ckn jDr dh dksf'kdkvksa dk voyksdu fd;k x;kA voyksdu ds nkSjku jDr dh ufy;ksa
esaa ty tSls nzO; esaa dksf'kdk,¡ cgrh gqbZ utj vkb±A vr% jDr ds eq[; nks ?kVdksa dk irk pyk&

1- ty tSls nzO; ftls ^IykTek* dgk x;k] 2- jDr esaa mifLFkr dksf'kdk,¡ ¼nsf[k, fp=&7½

yky jDr dksf'kdk,¡ pdrh tSlh
fn[krh gSa vkSj jDr esaa budh la[;k vU;
dksf'kdkvksa ls cgqr vfèkd gksrh gSA buesaa ,d
çdkj dk inkFkZ] ^gheksXyksfcu* gksrk gSA ;g
ykSg;qDr o.kZd gSA blds ykSg ds lkFk eq[;
:i ls vkWDlhtu dk vkcUèk curk gSA vr%
vkWDlhtu ds ifjogu esaa gheksXyksfcu dh
eq[; Hkwfedk gksrh gSA yxHkx 97 Qhlnh
vkWDlhtu dk ifjogu blh rjg gksrk gSA

ftu dksf'kdkvksa esaa vkWDlhtu dh
lkanzrk de gksrh gS ogk¡ vkWDlhtu jDr esaa
mifLFkr gheksXyksfcu ls eqDr gksdj igq¡prh
gS rFkk dksf'kdkvksa ls dkcZu MkbvkDlkbZM jDr esaa vk tkrh gSA jDr esa dqN dksf'kdk,¡ jaxghu o vyx vyx
vkdkj dh gksrh gSa ftuls gekjk 'kjhj laØe.k ls lqjf{kr jgrk gSA ;s 'osr jDr dksf'kdk,¡ gaSA 'kjhj esa gYdh
[kjksap ;k dVh&QVh txg ij jDr ds FkDds ds :Ik esaa teus dh izfØ;k,¡ eq[; :Ik ls jDr dh ,d vU;
izdkj dh dksf'kdkvksa ds lewg ̂ IysVysV~l* ls gksrh gSA blds QyLo:i ?kko Hkjrk gSA ijarq ,slk gh dksbZ FkDdk
gekjs ân; ;k efLr"d esaa pyk tk, rks gekjs fy, ?kkrd fl) gksrk gSA jDr esaa ,sls inkFkZ Hkh gSa tks jDr
ds FkDds dks xyk ldrs gSa ftuls dbZ vge vaxksa ds vuko';d FkDds vDlj xy tkrs gSaA

vkWDlhtu o dkcZu MkbvkWlkbM ds vykok jDr ls dbZ vU; inkFkksZa dk ifjogu gksrk gSA Xywdkst+]
dSfYl;e] iksVSf'k;e] ;wfj;k] ,Utkbe] gkeksZu] yo.k vkfn ,sls inkFkZ gSa ftudh jDr esaa tk¡p dh tk ldrh
gSA vLoLFk gksus ij MkWDVj vko';drk vuqlkj gekjs jDr dh tk¡p djokrs gSaA

D;k vki tkurs gSa\
dkWysLVsjkWy uked olk ds ckjs esaa vkius lquk gksxkA ;g ân; dh èkefu;ksa esaa te tk, rks fny

dk nkSjk iM+ ldrk gSA ijarq ,d fuf'pr ek=k esaa gekjs vkgkj uyh dh dksf'kdkvksa ds fy, ;g cgqr
t:jh gSA lkFk gh gekjh vk¡r esaa bldh mifLFkfr ls dbZ foVkfeu dk mi;ksx gks ikrk gSA vFkkZr~ gekjs
Hkkstu esaa ,d fuf'pr ek=k esaa dkWysLVsjkWy dk gksuk drbZ uqdlkunsg ughas gSA

7-2-7 ifjogu ra= esaa yfldk ra= dh Hkwfedk (Role of lymph in Transport system)

ifjogu dh ,d vU; O;kid vkSj tfVy O;oLFkk yfldk ra= gSA vke rkSj ij ;g ekuk tkrk gS
fd jDr okfgfu;ksa ls jDr ds ncko ds dkj.k dqN IykTek ckgj fudydj Årdksa ds chp ds LFkku esa vk tkrk
gSA ;g jaxghu gksrk gS vkSj blesaa vYi ek=k esa çksVhu gksrk gSA ;g nzO; yfldk gSA jDr okfgfu;ksa dh rjg
gh yfldk okfgfu;ksa ds t+fj,] ;g nzO; Årdksaa ds chp ls ,df=r gksdj f'kjkvksa ds jDr esa okil igq¡prk

fp=&7% jDr ds dksf'kdkvksa ds dqN izdkj
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gS] ftlls jDr dk laxBu fu;fer cuk jgrk gSA blesaa mifLFkr IykTek o 'osr jDr dksf'kdkvksa ls 'kjhj
esaa laØe.k ls jksdFkke] Årdksa dh ejEer vkfn dk;Z lEiUu gksrs gSaA olk dk ifjogu eq[; :Ik ls yfldk
}kjk gksrk gSA yfldk ra= dh ufy;ksa esaa okYo o Øekuqdqapu xfr lss muesaa nzO; dk cgko cuk jgrk gSA

7-2-8 'olu ra= vkSj mlls tqM+h O;oLFkk,¡ vkSj fØ;k,¡ (Structure and function related to

Respiratory system)

lHkh lthoksa esaa pkgs ikSèks gksa ;k tUrq] 'olu ,d fujarj pyus okyh tSfod izfØ;k gSA blesaa 'kjhj
vkSj okrkoj.k ds chp xSlh; vknku&iznku gksrk gS] ftlds fy, ikSèkksa esaa jaèkz vkSj ufy;k¡] rks tUrqvksa esaa
xyQM+s] Ropk ;k QsQM+s vkSj ufy;ksa dh fo'ks"k O;oLFkk gSA gekjs 'kjhj esaa eq[; :i ls nks QsQM+ksa vkSj 'olu
lEcUèkh ufy;ksa ¼'oluh½ ds t+fj, xSlh; vknku&iznku dh O;oLFkk gSA fp=&8 esaa budh fLFkfr n'kkZbZ xbZ
gSA nk,¡ QsQM+s dk vkdkj ck,¡ QsQM+s ls FkksM+k cM+k gksrk gSA

QsQM+ksa dh cukoV Liath gksrh gSA blds vUnj 'okl ufy;k¡ dbZ 'kk[kkvksa esaa c¡Vh gqbZ gksrh gSaA budh
lrg ckjhd eqM+h gqbZ cqycqys tSlh lajpukvksa ds :Ik esaa gksrh gSa ftUgsa dqfidk,¡ (alveoli) dgk tkrk gSA reke
dqfidkvksa dh lrg dks QSyk;k tk, rks ;g yxHkx 100 oxZ ehVj ds {ks= dks <d ldrh gSA ;g lajpuk,¡
xSlh; vknku iznku ds fy, foLr`r {ks= miyCèk djokrh gSA QsQM+ksa esaa gok vkSj jDr dh dsf'kdkvksa ds chp
dh ;g lrg vR;Ur eghu gSA ân; esaa tkus okyk jDr ;gk¡ vkWDlhtu ;qDr gks tkrk gSA gekjs 'kjhj dk ;g
lcls nqcZy fgLlk Hkh gSA fdlh laØe.k ls] èkwy] èkwvk¡ vkfn ls QsQM+ksa ds jksx gks ldrs gSaA

OkkLro esaa lk¡l ysuk o NksM+uk 'kjhj fd mu xfrfofèk;ksa esaa ls ,d gS tks gekjh dksf'kdkvksa dk van:uh
Ik;kZoj.k ,d lk cuk, j[kus dk dke djrh gSaA gekjs 'kjhj esaa isf'k;ksa }kjk ilfy;ksa dh xfr ls vkSj lhus
vkSj mnj ds chp fLFkr ,d xqEcnuqek ek¡lis'kh] Mk;kÝke (diaphragm) ds ladqpu ls QsQM+ksa esaa gok Hkjrh
gSA tc Mk;kÝke dk ladqpu gksrk gS rks og uhps dh vksj >qddj likV gks tkrk gSA blls o{kxqgk dk
vk;ru c<+ tkrk gS vkSj QsQM+ksa esaa gok Hkjrh gSA Mk;kÝke ds f'kfFkyu ls o{kxqgk dk vk;ru de gksus ls
QsQM+ksa esaa ls gok 'okl ufy;ksa ls gksdj ukd ;k eq¡g ls ckgj fudyrh gSA QsQM+ksa esaa T;knk ls T;knk yxHkx
4&6 yhVj gok Hkjh jg ldrh gSSA thfor voLFkk esaa dHkh Hkh QsQM+s iw.kZ :Ik ls [kkyh ugha gksrs gSaA yxHkx
1-5 ls 2-5 yhVj gok QsQM+ksa esaa ges'kk gksrh gSA

psrkouh

èkweziku ls ok;q izlkj ekxZ esaa lwtu vk tkrh gS rFkk 'ys"ek T;knk ek=k esaa ,df=r gksus ds
dkj.k ;g ekxZ ladh.kZ gks tkrk gSA èkweziku djus ls QsQM+ksa ds laØe.k gksus dh laHkkouk T;knk gks tkrh
gSA blds dqN y{k.k [kk¡lh] lk¡l ysus esaa rdyhQ vkfn gSaA ;g ml O;fDr vkSj mlds ifjokj tuksa
ds LokLF; dks LFkk;h :Ik ls {kfr igq¡pkrh gSA

fdlh ds thou dky esaa ,d QsQM+k iw.kZ :Ik ls dke djuk cUn dj ns rks Hkh nwljs ls dke
py tk,xk ,slk gekjs oD̀d ds lkFk Hkh gSA

tSlk fd ge tkurs gSa gekjs vax ra=ksa esaa lEidZ gS rFkk ;s vkilh lEkUo; ls dk;Z djrs gSaA fp=&8
esaa ,slk ,d lEidZ dk ekxZ gekjh 'okl uyh vkSj vkgkj uyh esaa n'kkZ;k x;k gSA

• D;k vkius dHkh bl lEidZ dks eglwl fd;k gS\ dSls\

Hkkstu fuxyrs le; iy Hkj ds fy, gekjh lk¡l :d tkrh gSA ,d fØ;kdyki ls vki bl ckr dh
iqf"V dj ldrs gSaA
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fp=&8 % 'olu ra=

fØ;kdyki&5

,d irys dkxt dh iV~Vh dks ukd ds lkeus j[ksa vkSj lk¡l NksM+rs vkSj ysrs le; iV~Vh dh voLFkk
dks è;ku ls ns[ksaA lk¡l ysrs le; iV~Vh ukd ls fpid jgh gksxh vkSj lk¡l NksM+rs le; ukd ls nwj tk jgh
gksxhA vkidh lk¡l :dh gks rks iV~Vh ij dksbZ izHkko ugha gksrkA

vc vki dksbZ Hkh [kkus dh phTk dks xVdus dh dksf'k'k djsaA

• D;k [kkuk xVdrs le; iV~Vh ij dksbZ izHkko iM+k\ ,slk D;ksa gqvk gksxk\

• dbZ ckj [kkuk [kkrs le; ;k ikuh ihrs le; vkidks Bldk D;ksa yxrk gS\

vkerkSj ij 'okl uyh vkSj vkgkj uky ds chp dk okYo lk¡l ysrs le; [kqyk jgrk gS vkSj Hkkstu
xVdrs le; okYo lk¡l uyh dks cUn dj nsrk gSA dHkh tYnh fuxyrs le; ;g Bhd ls cUn ugha gks ikrkA
xyrh ls [kkuk 'okl uyh esaa pyk Hkh tk, rks ;gk¡ dh ek¡lisf'k;ksa ds ladqpu ls vkidks rst+ [kk¡lh vkrh gS
ftlls ;g xys ls ckgj fudy ldsA

lk¡l ysus dh izfØ;k esaa ukd vkSj eq¡g ls gok vanj tkrh gS vkSj gok gh ckgj fudyrh gSA ckgj
fudyus okyh gok dk rkieku vis{kkd̀r T;knk rFkk mlesaa vkWDlhtu dh ek=k de vkSj dkcZu MkbvkWDlkbM
dh ek=k T;knk gksrh gSA okrkoj.k vkSj lk¡l dh gok esaa dkcZu MkbvkWDlkbM dh ek=k dk rqyukRed vè;;u
ds fy, pfy, ,d fØ;kdyki djrs gSaA

D;k vki tkurs gSa\

foJke djrs gq, O;fDr ds QsQM+ksa esaa izfr ?kaVk yxHkx ,d ?ku QqV cjkcj vkWDlhtu dk
mi;ksx gksrk gSA dM+h esgur ds nkSjku ;g ek=k 10 xquk c<+ ldrh gSA gekjs 'kjhj esaa ftruh
vkWDlhtu dh [kir gksrh gS mlls FkksM+h de dkcZu MkbvkWDlkbM curh gS] ;g lk¡l ls gekjs 'kjhj
ds ckgj fudy tkrh gSA

jDr esaa dkcZu MkbvkWDlkbM dh ek=k lkekU; ls c<+ tkus rFkk vkWDlhtu dh ek=k ?kV tkus
ij ge gk¡Qus yxrs gSa vkSj dkcZu MkbvkWDlkbM de gksus rFkk vkWDlhtu c<+us ij gekjh lk¡l yssus
dh xfr lkekU; gks tkrh gSA

dwfidk

dwfidk ij
dsf'kdkvksa
dk tky

'olu
lacaèkh
uyh

èkeuh

f'kjk

'olu lacaèkh
uyh

efLr"d esaa 'olu
fu;a=.k dsUnz uklk}kj

vkgkjuyh

'okluyh o vkgkjuyh
ds chp lEidZ ekxZ

'okluyh

eq[kxqgk

'oluh

ilfy;k¡

Mk;kÝke

QsQM+s

dwfidk

vkoj.k

ilfy;k¡
o{kxqgkmnjxqgk
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fØ;kdyki&6

nks dk¡p dh ij[kufy;k¡] pwus dk ikuh] LVªkW@[kkyh fjfQy ¼vkxs dk fgLlk dVk
gqvk½@nks dk¡p dh uyh] nks Nsnh jcj dh dkWdZ] ij[kuyh LVs.M] ?kM+hA nks ij[kufy;k¡
ysa o v rFkk c uke nsaA nksuksa ij[kuyh esa rktk rS;kj fd;k gqvk pwus dk ikuh MkysaA vc
ij[kuyh v esa LVªkW dh lgk;rk ls eq¡g }kjk gok NksM+saA ij[kuyh c esa eq¡g ls gok [khapsA

mijksDr nksuksa gh ifjfLFkfr;ksa esa pwus dk ikuh nwfèk;k gks tkrk gSA ij[kuyh v
o c esa pwus dk ikuh nwfèk;k gksus esa yxs le; dks uksV djsaA

•  fdl ij[kuyh ds pwus dk ikuh tYnh nwfèk;k gks tkrk gS\ ,slk D;ksa gqvk gksxk\

vkius ns[kk gksxk fd ^v* ij[kuyh esaa pwus dk ikuh tYnh nwfèk;k gks tkrk gS
vFkkZr~ gekjs lk¡l esaa dkcZu MkbvkWDlkbM dh ek=k gok ls vis{kkd`r T;knk gSA

• ;g vfrfjDr dkcZu MkbvkWDlkbM dgk¡ ls vkbZ gksxh\

blds ckjs esaa tkuus ds fy, gesaa dksf'kdkvksa ds Lrj ij gksus okyh izfØ;kvksa ds ckjs esaa tkuuk gksxkA
geus i<+k gS fd dksf'kdkvksa rd [kk| inkFkZ ¼eq[;r% dkcksZgkbMªsV] izksVhu] olk] Xywdkst½ ,oa xSlsa jDr }kjk
igq¡prh gSaA bu lcls ÅtkZ izkIr gksrh gSA mnkgj.k ds fy, ge Xywdkst+ dh ckr djsa rks dksf'kdkvksa esaa Xywdkst
ds vi?kVu dh izfØ;k vkWDlhtu dh mifLFkfr ¼vFkkZr~ vkWDlhdj.k }kjk½ ;k vuqifLFkfr esaa gks ldrh gS
¼fp=&10 nsf[k,½A blls ÅtkZ izkIr gksrh gSA gekjs 'kjhj dh vfèkdk¡'k dksf'kdkvksa ds ekbVksdkWfUMª;k esaa
vkWDlhtu dh mifLFkfr esaa ÅtkZ izkIr gksrh gSA cgqr pyus ;k O;k;ke djus ls gekjs is'kh; Ård dh
dksf'kdkvksa esaa vkDlhtu dh vuqifLFkfr esaa ÅtkZ izkIr gksrh gSA gekjs 'kjhj esaa ÅtkZ izeq[k :Ik ls ,Mhukslhu
VªkbZ QkLQsV (ATP) uked inkFkZ ds :Ik esaa lafpr gksrh gS blfy, bls ^ÅtkZ eqnzk* Hkh dgrs gSaA

fp=&10 % Xywdkst+ vi?kVu ds ekxZ

D;k vki tkurs gSa\

fd.ou vkWDlhtu dh vuqifLFkfr ¼vFkkZr~ vok;oh; 'olu½ esa gksus okyh izfØ;k gSA fd.ou
dk mi;ksx vkS|ksfxd rkSj ij fofHkUu dkcZfud inkFkks± ds cukus esaa Hkh fd;k tkrk gSA bl fØ;k esa
Xywdkst+ vi?kfVr gksdj fofHkUu dkcZfud inkFkks± tSls bFksukWy] ySfDVd vEy] ,lhfVd vEy ¼fljdk½
lkbfVªd vEy vkfn esaa ifjofrZr gksrk gSA

¼v½ ¼c½

fp=&9

6 dkcZu
Okkyk ;kSfxd

i;kZIr vkWDlhtu dh mifLFkfr esa
Xywdkst+ ik;:osV

dksf'kdkvksa esa
vkWDlhtu dh deh@
vuqifLFkfr esa

3 dkcZu
okyk ;kSfxd

ySfDVd vEy $ ÅtkZ

;hLV o ikSèkksa dh dksf'kdkvksa esa

bFksukWy $  ÅtkZCO  +2

tUrqvksa dh is'kh; Ård esa

CO  + H O +2 2  ÅtkZ
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tho txr ds reke izk.kh pkgs ikSèks gkas ;k tUrq yxHkx lHkh esaa bUgha rjhdksa ls Xywdkst ds vi?kVu
ls ÅtkZ izkIr gksrh gSSaA gok ds vknku&iznku ls ysdj [kk| inkFkks± eq[;r% Xywdkst+ ds vi?kVu ls ÅtkZ izkIr
gksus dh reke izfØ;k,¡] 'olu gSaA

gekjs 'kjhj esaa Xywdkst+ ds vi?kVu dh izfØ;k esaa dqN ,sls inkFkZ curs gSa ftudk fu"dklu t:jh gSA

• 'olu dh izfØ;k esaa dkSu ls inkFkZ curs gSa ftudk fu"dklu t+:jh gS\

• 'olu dh izfØ;k ls cuus okys ,sls inkFkksZa dk fu"dklu dSls gksrk gS\

• 'olu ds vykok vkSj fdl tSfod izfØ;k esaa ,sls inkFkZ curs gSa ftudk fu"dklu t:jh gS\

gekjs 'kjhj ds tSfod fØ;kvksa ls dbZ ,sls inkFkZ curs gSa ftudk fdlh u fdlh izdkj ls fu"dklu
gksrk gSA mnkgj.k ds fy, lk¡l ds t+fj, vfrfjDr dkcZu MkbvkWDlkbM vkSj ikuh fudyrk gSA ilhus ls
vfrfjDr yo.k] ikuh vkSj ew= ls eq[; :Ik ls ;wfj;k] ;wfjd vEy ,oa ikuhA

gekjs 'kjhj esaa ew= ds cuus avkSj mldh ek=k ds fu;a=.k ds fy, ,d fo'ks"k O;oLFkk gS ftls ge
mRltZu ra= dgrs gSaA

7-2-9 mRltZu ra= vkSj mlls tqM+h lajpuk,¡ (Excretory system and structure related to it)

lkekU; okrkoj.kh; fLFkfr esaa gekjs 'kjhj ls ,d fnu esaa yxHkx 1-5 yhVj ew= fudyrk gSSA ;fn
okrkoj.k xeZ vkSj 'kq"d gks rks vkius vuqHko fd;k gksxk dh ew= dh ek=k de gks tkrh gSA

• T;knk ikuh ihus ls ew= ij D;k izHkko iM+rk gS\

• D;k T;knk ilhuk fudyus ls vkidk ew= Hkh T;knk gksrk gS\

vfèkd ek=k esaa ikuh ihus lss gesaa dbZ ckj ew= R;kxuk iM+rk gSA ikuh ds vykok ew= esaa dbZ vU; vo;o
Hkh gksrs gSaA vDlj chekj gksus ij MkDVj ew= vkSj jDr ds vo;oksa dh tk¡p djokus dks fy[k nsrs gSaA

fØ;kdyki&7

vkb, ge ,d O;fDr ds tk¡p fjiksVZ ds dqN vkadM+ksa dk voyksdu djds mlds jDr vkSj ew= ds dqN
vo;oksa dh rqyuk djrs gSaA

lkj.kh&1 % jDr vkSj ew= dh rqyukRed vè;;u gsrq dqN vk¡dM+s

vo;o
jDr esaa ew= esaa

ifj.kke lkekU; lhek ifj.kke lkekU; lhek

Xywdkst+ 82mg/dl* 70-100 mg/dl 65 mg/dl 50-80 mg/dl

;wfj;k 29 mg/dl 15-40 mg/dl 35mg/day 20-30 mg/day

;wfjd vEy 7.5mg/dl 3.0-5.0 mg/dl 800mg/day 600 mg/day

dqy izksVhu 7.2 g/dl 6.0-7.5 g/dl 0.9g/day <0.1g/day

*[kkuk [kk, fcuk fy;k gqvk vk¡dM+k

mg/dl&fefyxzke@MsflyhVj

g/dl&xzke@MsflyhVj
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• fjiksVZ ns[kdj crkb, fd mijksä O;fä ds ew= esaa fdu vo;oksa dh ek=k lkekU; ek=k ls vfèkd gS\

• jDr esaa dkSu ls vo;o dh ek=k lkekU; ek=k ls vfèkd gS\

• D;k ew= esaa Hkh ,slk gh gS\

ew= esaa ik, tkus okys vo;oksa dh ek=k xzg.k fd, x, Hkkstu ds çdkj vkSj mldh ek=k ij fuHkZj
djrh gSA

çR;sd fnu gekjs 'kjhj esaa Hkkstu ls lEcfUèkr dbZ tSfod izfØ;k,¡ pyrh gSa ftuesaas dbZ inkFkksZa dk
fuekZ.k o vi?kVu gksrk jgrk gSA bu inkFkks± esaa ls ukbVªkstuh inkFkZ tSls çksVhu ds vi?kVu ls cus eq[; :Ik
ls ;wfj;k o ;wfjd vEy gekjs mRltZu ra= ls gh 'kjhj ls ckgj fudyrs gSaA

gekjs 'kjhj esa mRltZu ra= ds eq[; vax ,d tksM+h oD̀d (kidney) gSA ;s lse ds cht dh vkd`fr
ds vkSj Hkwjs yky jax ds gksrs gSaA ;s ihB dh rjQ jh<+ dh gìh ds vxy&cxy fLFkr gksrs gSaA fp= ns[kdj
crk,¡ fd mRltZu ra= esa vkSj dkSu&dkSu ls vax n'kkZ, x, gSa\ iwjs 'kjhj ls gksrk gqvk jDr ân; esa vkSj ân;
ls èkefu;ksa }kjk nksuksa oD̀d esaa igq¡prk gSA f'kjk }kjk jDr oD̀d ls ckgj fudyrk gSA vxj ge èkeuh vkSj
f'kjk ds jDr esaa ik, tkus okys vo;oksa dh dqy ek=k dk vè;;u djsa rks ik;saxs dh f'kjk esaa vo;oksa dh ek=k
dqN de gksrh gSA tSls èkeuh esaa ;wfj;k dh ek=k cgqr T;knk gksrh gS] f'kjk esaa ughaa ds cjkcj gksrh gSA

D;k vki tkurs gSa\

,d o;Ld O;fä esa ,d fnu esaa yxHkx 170 yhVj jDr o`Dd ls gksdj xqtjrk gS ftlesaa ls
yxHkx 1-5 yhVj ew= gh curk gSA 'ks"k æo dk vfèkdk¡'k Hkkx iqu% jDr okfgfu;ksa esaa vo'kksf"kr gksdj
jDr esaa cgrk gSA

fp=&11 ¼v½ % mRltZu ra= fp=&10 ¼c½ % usÝkWu

o`Dd èkeuho`Dd f'kjk

o`Dd ew=okfguh

ew=k'k;

ew=ekxZ

¼c½ o`Ddk.kq
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7-2-10 mRltZu vax dh bdkbZ ^usÝkWu* dh lajpuk o dk;Z [Structure and function of

Nephron:(unit of excretory system)]

geus i<+k gS fd QsQM+ksa esaa dsf'kdkvksa ds vkjikj xSlh; vknku&iznku gksrk gSA blh izdkj gekjs o`Dd
esaa dqN ckjhd ufy;k¡ gSa ftuds vkl&ikl dsf'kdkvksa ds vkjikj dbZ inkFkks± dk fu"dklu gksrk gSA gj o`Dd
esaa yk[kksa ,slh ufy;k¡ gSa ftUgsa o`Ddk.kq (nephron) dgrs gSa ¼fp=&11 esaa nsf[k,½A

,d o`Ddk.kq dk vxyk fljk diuqek vkd`fr dk gksrk gSA blesaa ,d èkeuh ds dsf'kdkvksa dk xqPNk
gksrk gSA ;gk¡ ls èkeuh o`Ddk.kq ds vU; Hkkxksa esaa QSyh gksrh gSA bu Hkkxksa esaa f'kjk Hkh gksrh gSA f'kjk vkSj èkeuh
ds chp dsf'kdkvksa dk tky uyh ds vkl&ikl QSyk gksrk gSA jDr esaa ls ;wfj;k] dqN yo.k] ikuh] dqN
izksVhuh; inkFkZ vkfn jDr okfgfu;ksa esaa ls o`Ddk.kq ds vxz Hkkx esaa vk tkrs gSaA tSls&tSls ;s inkFkZ oD̀dk.kq
ds uyh ls vkxs c<+rk gS] buesaaa ls dbZ inkFkks± dk jDr dh ufy;ksa esaa fQj ls vo'kks"k.k gks tkrk gSA fdrus
inkFkZ vo'kksf"kr gksaxs ;g bl ij fuHkZj djrk gS fd budh ek=k jDr esaa fdruh gSA o`Ddk.kq esaa ls cgdj
fudyus okyk inkFkZ ew= gS tks ew=okfguh ls gksrk gqvk ew=k'k; esaa bdV~Bk gksrk gSA ew=k'k; esaa ew= rc rd
bdV~Bk jgrk gS tc rd fd blesaa nkc c<+ u tk,A ew= ekxZ ls gksrk gqvk ew= gekjs 'kjhj ls ckgj fudy
tkrk gSA ew=k'k; is'kh; Ård ls cuh lajpuk gS vkSj raf=dk ra= ds fu;a=.k esaa gSA vr% vkerkSj ij ew=
dh fudklh ij ,sfPNd :i ls fu;a=.k laHko gSA

D;k vki tkurs gSa\

—f=e o`Dd % euq"; esaa o`Dd [kjkc gks tk,¡ rks fu"dkflr fd;s tkus okys ¼otZ~;½ inkFkksZ dh
ek=k 'kjhj ds jDr esaa lkekU; ek=k ls vfèkd gksus yxrh gSA ,slh fLFkfr esaa —f=e :i ls 'kjhj ls
otZ~; inkFkksZ dks fudkyus dh O;oLFkk dks —f=e MkW;fyfll ¼lkekU; :i ls gekjs 'kjhj esaa ;gh izfØ;k
o`Dd ls gksrh gS½ dgrs gSA blds fy, ,d 'kjhj ds ,d èkeuh ds jDr dks ,d Mk;ykbtj e'khu ¼tks
d`f=e o`Dd ds :i esaa dke djrk gS½ esa cgk;k tkrk gS ftlls mlesa ls otZ~; inkFkZ jDr ls vyx
gks tkrs gSa rFkk jDr dks iqu% 'kjhj esaa f'kjk }kjk Hkst fn;k tkrk gSA

gekjs 'kjhj ls ftu inkFkks± dk fu"dklu gksrk gS muesaa ls dbZ inkFkZ vU; thoksa ds fy, vko';d gSaA
geus igys Hkh i<+k Fkk fd izd`fr esaa inkFkks± dk pØ pyrk jgrk gS ftlesaa ,d tho ds fu"dkflr inkFkZ nwljs
ds fy, iks"kd inkFkZ gksrs gSaA
• euq"; rFkk vU; tUrqvksa ds dkSu ls fu"dkflr inkFkZ ikSèkksa ds fy, mi;ksxh gksaxs\
• ikSèks bu inkFkks± dk mi;ksx fdl izdkj djrs gksaxs\

vkb,] ge ;s tkuus dk iz;kl djrs gSa fd ikSèks fdu inkFkks± dk mi;ksx djds fdu vU; inkFkks± dk
fuekZ.k djus esaa l{ke gSaA ge ;g Hkh tkuus dk iz;kl djsaxs fd ikSèkksa dh dkSu lh tSfod izfØ;kvksa ls ,sls
inkFkksZa dk fuekZ.k gksrk gS ftu ij iwjk tUrq txr fuHkZj gSA

7-3 ikSèkksa esaa tSfod izfØ;k,¡ (Life process in plants)

dkQh yEcs le; ls yksx ;g le>rs jgs fd dbZ tSfod fØ;k,¡ tks tUrqvksa esaa gksrh
gSa] ikSèkksa esaa ughaa gksrhA yksxksa esaa ;g èkkj.kk Fkh fd flQZ feêh ls ikSèkksa dks thfor jgus vkSj
c<+us ds fy, lHkh inkFkZ miyCèk gks tkrs gSaA djhc 2000 lky igys ls vjLrq dh ;gh
ekU;rk FkhA egt+ 400 lky iwoZ ls fd, x, iz;ksxksa ds urhtksa ls ge vkt ikSèkksa esaa gksus
okyh tSfod fØ;kvksa ds ckjs esaa cgqr dqN tku ik,A
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7-3-1 iks"k.k o 'olu (Nutrition and Respiration)

17oha 'krkCnh esaa QkWu gsYeUV uked ,d oSKkfud ikSèkksa ds iks"k.k vkSj mlesaa
feêh vkSj ikuh dh Hkwfedk dk vè;;u dj jgs FksA yxHkx 2 fdyks ds foyks (willow)

ds ikSèks ls mUgksaus viuk iz;ksx 'kq# fd;kA mUgksaus ohyks ds ikSèks dks ,d xeys esaa yxk
fn;kA bl xeys dh feêh dks iz;ksx 'kq# djus ls igys gh rkSy fy;kA xeys dks
vPNh rjg <d dj j[kk ftlls mlesaa ikuh ds vykok dksbZ vU; pht+ u tk ldsA
gsYeUV fu;fer :i ls ukis x, ikuh ls ikSèks dks lhaprs jgsA 5 lky ckn mUgksaus xeys
dh feêh vkSj ikSèks dk otu Kkr fd;kA mUgksaus ik;k fd ,d rjQ tgk¡ ikSèks dk otu
yxHkx 35 xquk c<+ pqdk Fkk] xeys ds otu esaa egt+ 50 xzke dk varj vk;k FkkA vr%
mUgksaus ;g fu"d"kZ fudkyk fd ikSèks feêh ls ughaa cfYd ikuh ls c<+rs gSaA

bl iz;ksx ls ,d rjQ tgk¡ ,d yEcs le; rd pyh vk jgh èkkj.kk VwVh fd ikSèks viuk Hkkstu feêh
ls ysrs gSa] ogha nwljh vksj ikSèks ds iks"k.k esaa ikuh dh Hkwfedk ds ckjs esaa irk pykA blesaa gsYeUV gok dh Hkwfedk
dks ut+jvankt+ dj x,A njvly mu fnuksa gok ij vè;;u 'kq# gh gqvk Fkk vkSj blesaa
ik, tkus okys xSlksa ds ckjs esaa [kkst py jgh FkhA ikSèks ds iks"k.k esaa xSl dh Hkwfedk ds ckjs
esaa blds yxHkx 100 lky ckn irk pykA

tkslQ izhLVys uked ,d oSKkfud us gok esaa ,d xSl dks [kkstk Fkk ftlesaa
pht+sa cgqr rst+h ls tyrh FkhaA gok ds vo;oksa rFkk mu ij ikSèkksa vkSj tUrqvksa dh Hkwfedk
ds lanHkZ esaa izhLVys viuk iz;ksx dj jgs FksA muds iz;ksx dk fooj.k fp=&12 esa n'kkZ;k
x;k gSA

¼v½ ¼c½ ¼l½ ¼n½

fp=&12 % izhLVys o mudk iz;ksx

• fp= ns[kdj crkb, fd v] c] l ,oa n ifjfLFkfr;ksa esaa izhLVys ds D;k voyksdu jgs gksaxs\

• izhLVys ds iz;ksx esaa ̂ c* ,oa ̂n* ifjfLFkfr esaa Øe'k% eksecÙkh tyrh jgh o pwgk ftUnk jgkA ,slk D;ksa\

izhLVys us ik;k fd ^v* ,oa ^l* ifjfLFkfr;ksa esaa Øe'k% dqN le; ckn eksecÙkh cq> xbZ o pwgk ej
x;kA ^c* o ^n* ifjfLFkfr;ksa esaa ikSèks ds dkj.k eksecÙkh tyrh jgh vkSj pwgk Hkh ftUnk jgkA blls izhLVys us
fu"d"kZ fudkyk fd tUrqvksa ds lk¡l ysus o eksecÙkh ds tyus ls gok ds ftl vo;o dk mi;ksx gksrk gS ikSèks
mlh vo;o dks cukrs gSaA bl vo;o ds [kkst ds dbZ lky ckn bldk uke ^vkWDlhtu* j[kk x;kA

QkWu gsYeUV

tkslQ izhLVys
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yksxksa dks ;g rlYyh gqbZ fd tc rd iF̀oh ij ikSèks gksaxs rc rd gok esaa vkWDlhtu dHkh [kRe ughaa
gksxhA ij loky ;g Fkk fd vkf[kj ikSèkksa esaa ,slk D;k gksrk gS fd os vkWDlhtu cukus esaa l{ke gSa\

geus 'olu dh izfØ;k ds ckjs esaa i<+k gS fd tc dksf'kdkvksa esaa vkWDlhtu dh Xywdkst+ ds lkFk fØ;k
gksrh gS] rc dkcZu MkbvkWDlkbM vkSj ikuh ds cuus ds lkFk&lkFk ÅtkZ fudyrh gSA oSKkfudksa ds eu esaa ;g
loky Fkk fd vxj dkcZu MkbvkWDlkbM vkSj ikuh dh fØ;k djokbZ tk, rks D;k gksxk\

oSKkfudksa us ;g ik;k fd ikSèkksa esaa fnu jkr pyus okyh 'olu dh izfØ;k ds vykok ,d vkSj izfØ;k
pyrh gS tks flQZ fnu esaa pyrh gSA bl izfØ;k esaa vkWDlhtu xSl ds cuus o dkcZfud inkFkks± ds fuekZ.k ds
fy, ÅtkZ dk mi;ksx gksrk gSA vxj ikSèks vkWDlhtu cukrs gSa rks mUgsa dgha u dgha ls ÅtkZ t+:j feyrh gksxhA

• ikSèkksa dks ÅtkZ dgk¡ ls feyrh gS\

18oha lnh esaa ts- bafxugkml uked ,d oSKkfud us ,d iz;ksx ds t+fj, bldk mÙkj [kkstk FkkA vkb,]
bl iz;ksx dks ge Hkh djds ns[ksaA

fØ;kdyki&8

bl fdz;kdyki dks djus ds fy, vkidks nks chdj] nks dhi] nks
ij[kufy;k¡] gkbfMªyk dk ikSèkk] dkyk dkxt+] ,d ckYVh ikuh dh t+:jr
gksxhA

gkbfMªyk lesr midj.k] fp= ds vuqlkj tek ysaA ,sls nks midj.k ds lsV
tek,¡A ,d lsV dks èkwi esaa vkSj ,d lsV dks dkys dkxt+ ls <d dj Nk¡o esaa 3&4 ?kaVs
ds fy, j[k nsaA le;&le; ij voyksdu djrs jgsaA dkyk dkxt bl izdkj
<dsa fd midj.k ij fdlh Hkh rjQ ls izdk'k u iM+sA

èkwi esaa j[ks gq, midj.k esaa vkèkk ij[kuyh Hkj xSl bdëk gks tk, rks
iwjs midj.k dks ckYVh Hkj ikuh esaa j[krs gq, ij[kuyh dks dhi ds Åij ls
gVk ysa o vius vaxwBs ls mlds eq¡g dks <d nsaA vc ij[kuyh dks lhèkh djds
vaxwBk gVkdj mlesaa rqjUr lqyxrh gqbZ vxjcÙkh Mkydj xSl dk ijh{k.k
dhft,A

• D;k vxjcÙkh rst+h ls ty mBh\

• ,slk D;ksa gqvk gksxk\

• ij[kuyh esaa dkSu lh xSl bdëh gqbZ\ ¼;kn dhft, vkius bl izdkj fiNyh d{kkvksa esaa dkSu lh xSl
dk ijh{k.k fd;k Fkk½

• fdl midj.k lsV esaa T;knk xSl bdëh gqbZ vkSj D;ksa\

geus bl iz;ksx esaa ik;k fd èkwi esaa j[kus ls gkbfMªyk ikSèks vkWDlhtu xSl NksM+rs gSaA ,slk gh
bafxugkml us Hkh ik;k FkkA vkxs pydj oSKkfudksa us ;g Hkh ik;k fd èkwi esaa ikSèkksa esaa dqN tfVy inkFkZ tSls
LVkpZ] Xywdkst+ vkfn Hkh curs gSaA

èkwi esaa ÅtkZ gksrh gS vkSj blh ÅtkZ dk mi;ksx dj isM+&ikSèks vkWDlhtu xSl o dqN tfVy inkFkZ
¼tSls Xywdkst+] eaM vkfn½ cukrs gSaA ljy inkFkks± ls tfVy inkFkks± ds fuekZ.k dks oSKkfud ̂la'ys"k.k* ¼,d lkFk
ykuk½ dgrs gSaA tc lw;Z ds izdk'k dh mifLFkfr esaa la'ys"k.k dh izfØ;k lEiUu gksrh gS rks bls izdk'k
la'ys"k.k dgk tkrk gSA

fp=&13 % midj.k
fp= gkbfMªyk lesr

gkbfMªyk

O
2
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izdk'k la'ys"k.k i`Foh ij gksus okyh lcls egRoiw.kZ izfØ;k gSA mlh ls yxHkx lkjs Hkkstu vkSj
vkWDlhtu dk fuekZ.k gksrk gS tks euq"; lesr yxHkx lHkh lthoksa ds fy, vfuok;Z gSA vfèkdk¡'k HkksT; inkFkZ
dkcZfud inkFkZ gksrs gSaA izdk'k la'ys"k.k dh izfØ;k esaa cuus okyk dkcZfud inkFkZ eq[; :i ls Xywdkst gksrk gSA

• ikuh ls rks dsoy vkWDlhtu vkSj gkbMªkstu gh feyrh gS rks dkcZfud inkFkZ Xywdkst+ ds fy, dkcZu
v.kq dgk¡ ls miyCèk gksrs gSa\

bl loky dk tokc 18oha lnh ds vUr rFkk 19oha lnh ds 'kq#vkr esaa fd, x, iz;ksx ls izkIr gqvkA
oSKkfud rc ;g n'kkZ ik, fd ikSèkksa esaa dkcZfud inkFkZ eq[;r% dkcZu vkSj ikuh ls cuk gksrk gS ,oa dkcZu dk
lzksr gok dk ,d vo;o ^dkcZu MkbvkWDlkbM* xSl gSA

bl izdkj izdk'k la'ys"k.k dh jklk;fud vfHkfØ;kvksa dks fy[kk tk, rks gesaa fuEufyf[kr lehdj.k
izkIr gksxk&

dkcZu MkbvkWDlkbM $ ikuh $ izdk'k ÅtkZ  Hkkstu $ vkWDlhtu

nCO
2
 + nH

2
O + izdk'k ÅtkZ  C

n
(H

2
O)

n
 + nO

2

• 'n' dk eku 6 gqvk rks ;g lehdj.k D;k gksxk rFkk Hkkstu ds :i esaa dkSu lk dkcZfud inkFkZ cu
jgk gS\

lHkh lthoksa esaa fnu jkr pyus okyh 'olu dh izfØ;k dk lehdj.k geus bl vè;k; esaa igys Hkh
i<+k FkkA izdk'k la'ys"k.k vkSj 'olu ds lehdj.kksa dh rqyuk djsa rks ge ik,axs fd ;s ,d nwljs ds foijhr
fn'kk esaa pyrh gSaA ,d esaa izdk'k ÅtkZ jklk;fud ÅtkZ esaa cnyrh gS vkSj dkcZu MkbvkWDlkbM o ikuh ls
eq[; :i ls Xywdkst+ curk gSA nwljs esaa Xywdkst+ ds vi?kVu ls dkcZu MkbvkWDlkbM o ikuh curk gS vkSj
blesaa jklk;fud ÅtkZ vU; izdkj ds ÅtkZ esaa cnyrh gSA ftldk mi;ksx ltho vius tSfod fØ;kvksa ds
lapkyu esaa djrs gSaA

ge ;g tkurs gSa fd 'olu dh izfØ;k lHkh ltho dksf'kdkvksa esaa fujarj pyrh jgrh gSA

• D;k izdk'k la'ys"k.k dh izfØ;k ikSèkksa dh lHkh dksf'kdkvksa esaa gksrh gS\

19oha lnh ls gh bl fn'kk esaa 'kksèk 'kq# gks x;k Fkk vkSj oSKkfudksa us ik;k fd ikSèkksa ds flQZ mUgha
Årdksa dh dksf'kdkvksa esaa izdk'k la'ys"k.k gksrk gS ftuesaa gfjr yod gksrs gSaA gfjr yodksa ds gjs inkFkZ dks
blh nkSjku ̂ DyksjksfQy* ;kfu i.kZgfje dgk x;kA 20oha lnh esaa bysDVªkWu lw{en'khZ dh [kkst ds i'pkr~ ikSèkksa
ds gfjr yod ds vUnj ds mu Hkkxksa dk Hkh voyksdu fd;k x;k tgk¡ izdk'k la'ys"k.k dh jklk;fud
vfHkfØ;k,¡ gksrh gSaA oSKkfudksa us vfHkjatd rduhdksa dh enn ls ;s Hkh ik;k fd izdk'k la'ys"k.k ds nkSjku
ikuh ds v.kqvksa ls vkWDlhtu eqDr gksrh gS vkSj ;s izdk'k dh mifLFkfr esaa gh gksrh gSA ftrus ikuh ds v.kqvksa
dh t:jr gksrh gS muesaa ls yxHkx vkèks v.kq izdk'k la'ys"k.k ds izfØ;k ds var esaa fudy tkrs gSaA izdk'k
la'ys"k.k }kjk Xywdkst+ cuus dh jklk;fud vfHkfØ;k dks ge fuEufyf[kr lehdj.k }kjk n'kkZ ldrs gSa&

i.kZgfje
6CO

2
 + 12H

2
O    C

6
H

12
O

6
 + 6O

2
+ 6H

2
O

lw;Z dk izdk'k ¼izdk'k ÅtkZ½

vki Hkh gfjr yod dks ns[k ldrs gSa&
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fØ;kdyki&9

bl fØ;kdyki ds fy, vkidks fj;ks dh iÙkh ;k fdlh
'kSoky] ,d lw{en'khZ] LykbM] dojfLyi] vkyfiu dh t:jr
gksxhA

fj;ks dh iÙkh ds Åijh lrg dh ,d ckjhd ijr fudky
ysaA bldh LykbM cukdj blesaa jaèkzksa dks ns[kus dh dksf'k'k
dhft,A jaèkz ds nhokj dh lse ds cht ds vkdkj dh dksf'kdkvksa
dks è;ku ls ns[ksa blesaa gjk Hkkx fn[ksxkA vc jaèkz dks lw{en'khZ ds
mPp vkoèkZu esaa ns[ksaA jaèkz ds nhokj dh dksf'kdkvksa dk gjk vax
gfjr yod gSA ;gh fdlh 'kSoky esaa ns[kuk gksrk rks vkyfiu dh
uksd ls 'kSoky dk ,d èkkxkuqek lajpuk vyx dj ysaA bl
èkkxsuqek lajpuk dks lw{en'khZ esaa ns[ksa rks èkkxksa ds xqPNs lk ut+j vkrk gSA buesaaa gjk vax fn[krk gSA ;gh gfjr
yod gSA vius voyksdu dk fp= t+:j cuk,¡A

• izdk'k la'ys"k.k dh izfØ;k ds fy, ikSèkksa dks fdu inkFkksZa dh t+:jr gksrh gS\

• ikSèkksa ds gfjr yod rd ;s inkFkZ dSls igq¡prs gksaxs\

D;k vki tkurs gSa\

gfjr yod dk O;kl fdlh ekbVksdkWfUMª;k ls yxHkx nqxquk
gksrk gSA gfjr yod nksgjh f>Yyh;qDr lajpuk,¡ gksrh gSaA nksuksa f>Yyh
ds vykok ,d vkSj f>Yyh ik;h tkrh gS ftlls FkSyh tSlh lajpuk
laxfBr gksrh gS ftls Fkk;ydkWbM dgrs gSaA Fkk;ydkWbM flDdksa ds
pV~Vksa dh Hkkafr <sj ds :i esaa feyrs gSa] ftUgsa xzsuk dgrs gSaA f>fYy;ksa
ds chp Hkjs inkFkZ dks LVªksek dgrs gSaA

twyh;l oksu lsDl us igyh ckj 19oha lnh esaa vius iz;ksxksa ds
ekè;e ls n'kkZ;k fd gjs ifÙk;ksa esaa LVkpZ ds d.k izdk'k la'ys"k.k dh
fØ;k ds QyLo:i curs gSaA mUgksaus ;g Hkh n'kkZ;k fd izdk'k la'ys"k.k
ds fy, vko';d jatd i.kZgfjr yodksa esaa ik, tkrs gSaA buds xzsuk esaa izdk'k la'ys"k.k dh izdk'k
vkèkkfjr fØ;k,¡ gksrh gSa ftuls ikuh dk vi?kVu gksdj vkWDlhtu xSl curh gSA blds LVªksek esaa vU;
izfØ;k,¡ gksrh gSa ftuls eq[; :i ls dkcZfud inkFkks± dk la'ys"k.k gksrk gSA gfjr yod esaa 'kdZjkvksa
¼tSls Xywdkst+½ ds vykok vehuks vEy] olh; vEy vkfn Hkh la'ysf"kr gksrs gSaA lkFk gh ;s ikSèkksa dh
izfrj{kk iz.kkyh esaa vge Hkwfedk fuHkkrs gSaA

d{kk 9oha esaa geus i<+k fd gfjr yod ikSèks dh dksf'kdkvksa esaa lgthfork ls cuk vax gSA ikSèks
dh dksf'kdk,¡ budk fuekZ.k ughaa dj ikrh gSa vkSj vkuqoaf'kd :i ls ;s ,d tud dksf'kdk ;k tud
ikSèks ls larku rd igq¡prs gSaA ikSèkksa ds cht esaa buds vkuqoaf'kd inkFkZ ik, tkrs gSaA

xzkuk
LVªksek

fp=&14 % fj;ks ds jaèkzksa dh }kj dksf’kdkvksa
esaa gfjr yod

gfjr yod
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tkbye
¶yks,e

tkbye
¶yks,e

¶yks,e

tkbye

tkbye

¶yks,e

tkbye

¶yks,e

7-3-2 ifjogu ra= ls tqM+h lajpuk,¡ o mudk dk;Z (Structure and function related to

transport system)

tSlk fd geus igys Hkh ft+Ø fd;k Fkk fd lHkh thoksa ds
'kjhj esaa tSfod izfØ;kvksa ds fy, t:jh inkFkks± ,oa tSfod
izfØ;kvksa ls mRiUu mRlthZ inkFkks± dk ifjogu gksrk gSA euq";
ds 'kjhj ds jDr okfgfu;ksa ds ckjs esaa ge tkurs gSaA blh izdkj
ikSèkksa esaa fofHkUu izdkj dh ufy;ksa dh O;oLFkk,¡ gSaA iq"ih; ikSèkksa esaa
ge bu ufy;ksa dh fo'ks"k O;oLFkkvksa dk voyksdu dj ldrs gSaA
fiNys lky geus i<+k Fkk fd ikSèkksa esaa tkbye o ¶yks,e uked
Ård gksrs gSa ftuls eq[; :i ls fofHkUu izdkj ds inkFkks± dk
ifjogu gksrk gSA ikSèkksa ds ifjogu lEcUèkh Ård vFkkZr~ laogu
Ård tM+ksa esaa vanj dh rjQ gksrs gSa rFkk ruksa esaa ckgj dh rjQA
vfèkdk¡'k f}chti=h ikSèkksa esaa ifjogu lEcUèkh Ård rus o tM+
esaa fo'ks"k ?ksjksa esaa ik, tkrs gSaA ,dchti=h ikSèkksa esaa ;g iwjs tM+ ;k
rus esaa fc[kjs gq, ut+j vkrs gSa ¼fp=&15 v nsf[k,½A

tM+ vkSj rus ds vykok ifÙk;ksa] Qwyksa] Qyksa vkfn esaa Hkh ifjogu lEcUèkh Ård ik, tkrs gSaA tM+ ls
ikuh esaa ?kqydj dbZ izdkj ds yo.k o ukbVªkstuh inkFkZ tkbye }kjk ikSèkksa ds vU; Hkkxksa rd igq¡prs gSaA
tkbye esaa inkFkks± ds ifjogu dbZ izdkj ls gksrs gSaA ,d rks tM+ dh dksf'kdkvksa dh rqyuk esaa feêh esaa ikuh
T;knk gksus ls ijklj.k }kjk ikuh tM+ksa dh dksf'kdkvksa esaa vk tkrk gSA vkerkSj ij ikSèkksa ds jaèkz o ifÙk;ksa dh
lrg ls ̂ok"iksRltZu* }kjk dbZ ikSèkksa ls dkQh ek=k esaa ikuh ckgj fudy tkrk gSA buesaaa ok"iksRltZu ds dkj.k
tkbye dh ufy;ksa esaa vodk'k gksus ls f[kapko c<+rk gS o ikuh cgqr tYnh tM+ ls vU; Hkkxksa rd igq¡prk
gSA ¶yks,e Ård dh vfèkdk¡'k dksf'kdk,¡ thfor gSa vkSj muds tfj, ikuh esaa ?kqfyr vU; inkFkZ tSls 'kdZjk,¡]
vehuks vEy vkfn dk ifjogu dbZ ckj thfor dksf'kdkvksa ls ÅtkZ dh enn ls gksrk gSA

fp=&15 ¼c½ % ikSèkksa ds vyx&vyx vaxksa esa laogu Ård dh fLFkfr

fp=&15 ¼v½ % ,dchti=h o f}chti=h ikSèkksa
esa laogu Ård dh fLFkfr

ruk

tM+

f}chti=h ,dchti=h

laogu Ård
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7-3-3 vif'k"V inkFkksZa dk izcUèku (Excretory product and their management)

ikSèkksa esaa T;knkrj inkFkksZa dk mi;ksx fdlh u fdlh rjhds ls gks tkrk gSA dqN inkFkZ vkWDlhtu, dkcZu
MkbvkWDlkbM rFkk ikuh ikSèks dh lrg ds jaèkzksa ;k vUrdksZf'kdh; vodk'k ls folj.k }kjk fudy tkrs gSaA

• D;k ikSèkksa dks bu inkFkks± dh t:jr gksrh gS\ ;fn gk¡ rks ;s D;ksa fudy tkrs gSa\

fnu ds le; izdk'k la'ys"k.k izfØ;k }kjk cuh vfrfjDr vkWDlhtu ¼tks 'olu esaa mi;ksxh ughaa gksrh½
jUèkzksa ds }kjk fudy tkrh gSA tcfd 'olu esaa cuh dkcZu MkbvkWDlkbM dk mi;ksx izdk'k la'ys"k.k dh
izfØ;k esaa fd;k tkrk gSA ijUrq jkr esaa tSls&tSls izdk'k la'ys"k.k dh nj de gksrh tkrh gS rc vfrfjDr
dkcZu MkbvkWDlkbM jUèkzksa ds }kjk ckgj fudyrh gSA

ok"iksRltZu ds }kjk ikSèkksa ds fofHkUu Hkkxksa tSls ifRr;k¡] ruk ;k Qy ls vfrfjDr ikuh rFkk dqN vU;
inkFkZ fudyrs gSaA buds vykok ikSèkksa esaa vfèkdk¡'k dkcZfud inkFkZ ftudk fu"dklu t:jh gS er̀ Årdksa esaa
lafpr gks tkrk gSA le;&le; ij fxjus okys iÙkksa] Qwyksa rFkk Nky ds }kjk budk fu"dklu gks tkrk gSA
cgqr ls [kfut yo.k Hkh ikSèkksa ds e`r Ård esaa tek gks tkrs gSA ;s vDlj dksf'kdk fjfDrdk esa lafpr jgrs
gSa tks le;&le; ij ikSèkksa ds 'kjhj ls ckgj dj fn, tkrs gSaA dqN inkFkZ ty }kjk feÍh ls fudy tkrs
gSaA tyh; ikSèks ls ,sls inkFkZ lhèks ikuh esaa fudy tkrs gSaA

D;k vki tkurs gSa\

ikSèkksa ds dqN inkFkZ tSls ysVsDl] xksan] jsftu] Vsfuu vkSj ,YdsykW;M ftudks lkekU; rkSj ij
vif'k"V inkFkZ dgk tkrk gS ijarq vfèkdk¡'k ikSèkksa esaa ;s inkFkZ mudh izfrj{kk esaa lgk;d gksrs gSaA bu
inkFkks± dks ge vius fy, Hkh mi;ksx esaa ykrs gSa] mnkgj.k& jcj ds ikSèks ds ysVsDl ls ge jcj cukrs gSaA

rVh; {ks= esaa mxus okys ,d fo'ks"k izdkj ds ikSèks ds lewg ftUgsa ^esaaxzwo* dgk tkrk gS] mudh
ifÙk;ksa ds vkèkkj ij ued xzafFk;k¡ gksrh gSaA tM+ }kjk vo'kksf"kr ued bu xzafFk;ksa ds }kjk iÙkh dh lrg
ls fudy tkrk gSA

7-4 ,d dksf'kdh; thoksa esaa tSfod izfØ;k,¡

fp=&17 esaa vehck esaa iks"k.k dh izfØ;k dks n'kkZ;k x;k gSA
geus i<+k gS fd ,d dksf'kdh; thoksa dk 'kjhj i;kZoj.k ds lhèks lEidZ
esaa gksrk gSA vr% Hkkstu] xSlh; vknku&iznku o vif'k"V inkFkks± dk
mRltZu 'kjhj dh iwjh lrg ;k mlds fdlh fof'k"V Hkkx ls gksrk gSA
budh tSfod izfØ;k,¡ dksf'kdkaxksaa ds }kjk lEiUu gksrh gSaA

fp=&16 % vehck esaa iks"k.k

dsanzd
[kk| d.k

iknkHk@dwVikn

[kk| fjfDrdk

[kk| d.k

¼v½

¼c½

¼l½

¼n½
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eq[; 'kCn (Keywords)

,Utkbe] Øekuqdqapu] nh?kZjkse] dwfidk,¡] nksgjk ifjiFk] nksgjk ifjlapj.k] izdk'k la'ys"k.k

geus lh[kk

1- euq"; ds ikpu ra= esaa vkgkj uyh vkSj ikpd xzafFk;k¡ ikbZ tkrh gSaA

2- euq"; dh vkgkj uyh esaa ik, tkus okys vax gSa& eq[k] xzluh] xzfldk] vkek'k;] NksVh vk¡r] cM+h vk¡r
vkSj ey}kjA

3- 'olu dh fØ;k esaa xzg.k dh xbZ vkWDlhtu ls Hkkstu dk vkWDlhdj.k gksrk gSA vkWDlhdj.k ls dkcZu
MkbvkWDlkbM] ikuh curk gS vkSj ÅtkZ eqDr gksrh gSA ;g ÅtkZ ,Mhukslhu Vªkb QkLQsV esaa laxzfgr
gksrh gSA

4- ,Mhukslhu Vªkb QkLQsV dks ÅtkZ eqnzk dgk tkrk gSA

5- euq"; ds mRltZu ra= esaa ,d tksM+h o`Dd (Kidney)] ,d tksM+h ew=ufydk,¡ (Ureter)] ew=k'k;
(Urinary bladder)] ,oa ew= ekxZ (Urethra) gksrs gSaA

6- euq"; ds ifjogu ra= esaa eq[; :i ls ân; ,oa jDr okfgfu;k¡ ¼èkeuh vkSj f'kjk½ ik, tkrs gSaA

7- èkefu;k¡ eq[; :i ls vkWDlhtu tfur jDr ,oa f'kjk,¡ eq[; :i ls vkWDlhtu foghu jDr dk
ifjogu djrh gSaA

8- ikSèks izdk'k la'ys"k.k }kjk lkSj ÅtkZ dks [kk| inkFkks± ds :i esaa jklk;fud ÅtkZ esaa laxzfgr djrs gSaA
;s tho txr ds fy, izFke iks"kd Lrj gSaA

9- ikSèks esaa gksus okyh izdk'k la'ys"k.k gfjr yodksa esaa gksrh gSA

10- izdk'k la'ys"k.k dh izfØ;k esaa dkcZfud inkFkZ tSls 'kdZjk,¡] eaM vkfn dk fuekZ.k gksrk gS rFkk
vkWDlhtu xSl okrkoj.k esaa fudyrh gSA bl ij iwjk tUrq txr fuHkZj gSA

11- ikSèkksa esaa laogu Ård ik, tkrs gSa ftudk QSyko ikSèkksa ds tM+] iÙkh] ruk] Qwy] Qy vkfn rd gksrk
gSA ;s Ård eq[; :i ls tkbye vkSj ¶yks,e gSaA

12- dqN vif'k"V inkFkZ ikSèkksa ls fxjus okyh ifÙk;ksa ls fudy tkrs gSaA dqN esaa vif'k"V inkFkZ dksf'kdk
fjDrdk esaa lafpr jgrs gSa tks le; le; ij ikSèkksa ds 'kjhj ls ckgj dj fn, tkrs gSaA

13- ikSèkksa esaa xSlh; vknku&iznku eq[;r% jUèkzksa ds ekè;e ls gksrk gSA
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vH;kl

1- lgh fodYi pqusa&

(i) vkek'k; dh vk¡rfjd f>Yyh HCI vEy ls lqjf{kr jgrh gS ftldk dkj.k gS&

¼v½ isfIlu ¼c½ 'ys"ek

¼l½ ykj ds ,ekbyst ds dkj.k ¼n½ buesaaa ls dksbZ ughaa

(ii) 'olu ds nkSjku xSlksa dk vknku iznku gksrk gS&

¼v½ 'okl uyh o vkgkj uyh esaa ¼c½ QsQM+kas dh dwfidkvksa o jDr dsf'kdkvksa esaa

¼l½ ok;q dwfidk o 'okl ufy;ksa esaa ¼n½ 'okl uyh o 'oluh esaa

(iii) euq"; ds 'kjhj esaa QsQM+ksa ls vkWDlhtu ;qDr jDRk dk ifjogu fuEu esaa ls fdlds }kjk gksrk
gS%&

¼v½ Qq¶Qql èkeuh ¼c½ Qq¶Qql f'kjk

¼l½ 'oluh ¼n½ buesaaa ls dksbZ ughaa

(iv) o`Dd dh bdkbZ gS&

¼v½ usÝkWu ¼c½ ckseu lEiqV

¼l½ ew= ufydk ¼n½ ew=k'k;

(v) fuEufyf[kr esaa ls og izfØ;k tks izdk'k la'ys"k.k ds nkSjku ughaa gksrh gS%&

¼v½ izdk'k ÅtkZ dk jklk;fud ÅtkZ esaa ifjorZu

¼c½ dkcZu MkbvkWDlkbM dk dkcksZgkbMsªV esaa cnyuk

¼l½ dkcZu dk dkcZu MkbvkWDlkbM esaa cnyuk

¼n½ bl izfØ;k esa vkWDlhtu xSl fudyrh gS

2- f'kjk] èkeuh ls fdl izdkj vyx gS\

3- vkWDlhtu dh mifLFkfr o vuqifLFkfr esa gksus okyh 'olu dh izfØ;kvksa esa vUrj Li"V dhft,A

4- mRikndksa vkSj miHkksDrkvksa ds ÅtkZ lzksrksa esa D;k vUrj gS\ Li"V dhft,A

5- Hkkstu dss vkèkkj ij ikSèks o tUrqvksa dk vkil esaa D;k lacaèk gS\

6- euq"; esaa ew= dk fuekZ.k rFkk mldk fu"dklu D;ksa vko';d gS\

7- ikSèkksa ds tkbye ,oa ¶yks,e ds }kjk ifjogu djus okys inkFkksZa esaa vUrj crkb,\

8- vkek'k; esaa lzkfor HCl dk dk;Z crkb,A

9- vius Ldwy ;k ifjos'k ds fdlh ikSèks dh dqN Vgfu;ksa dks ,d i‚fyFkhu ls djhc 3&4 ?kaVs rd <d
dj jf[k;sA mlds ckn ml i‚fyFkhu esaa tek gq, ikuh dks ekfi,A vc D;k vki ml iwjs ikSèks }kjk
3&4 ?kaVs esaa ok"iksRlftZr ikuh dh ek=k crk ldrs gSa\ ;fn gk¡ D;ksa vkSj ugha rks D;ksa\

10- ok"iksRltZu vkèkkfjr dbZ iz;ksx le;&le; esaa [ksrh ds lanHkZ esaa fd, tkrs gSaA ,d ikSèks ij
fuEufyf[kr rjhds ls iz;ksx fd;k x;kA iz;ksx esaa vjgj ds ikSèkksa dh pkj ifÙk;ksa ij oslyhu yxk;k
x;kA lkj.kh ns[kdj crkb, fd iÙkh ds fdl lrg ls vfèkdre ok"iksRltZu gqvk gSA
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lkj.kh% ok"iksRltZu ls iÙkh ds otu esa deh

iÙkh Øekad oslyhu yxkbZ gqbZ lrg    iÙkh ds otu esaa deh ¼izfr'kr esaa½

1- fdlh Hkh lrg esaa oslyhu ughaa 40%

2- nksuksa lrgksa ij 2%

3- Åijh lrg ij 36%

4- fupyh lrg ij 4%

• bl iÙkh esaa fdl lrg ij jaèkz T;knk gksaxs\

• ikSèks ls T;knk ek=k esaa ikuh fudy tk, rks D;k gksxk\

• ikSèks ls ikuh ughaa fudy ik;k rks ikSèks dks D;k uqdlku gksxk\

11- ân; ls jDr dk cgko ,d lkFk nks ifjiFkksa ls fdl izdkj gksrk gS\ le>kb,A

ifjf'k"V

olk ijh{k.k

ftl inkFkZ dk ijh{k.k djuk gS mldh FkksM+h lh ek=k ysdj ,d dkxt ds VqdM+s ij gYds ls jxM+
ysaA bls dqN nsj rd lw[kus nsaA ;fn dkxt fpduk vkSj vYi&ikjn'kZd gks tk, rks ml inkFkZ esaa olk ¼pchZ½ gSA

izksVhu ijh{k.k

ftl inkFkZ dk ijh{k.k djuk gks mldh 10 cw¡nsa ,d lkQ ij[kuyh esaa ysaA ;fn inkFkZ Bksl gS rks
mldh FkksM+h lh ek=k ihldj ij[kuyh esaa ysa vkSj mlesaa 10 cw¡nsa ikuh Mkydj vPNh rjg ls fgyk,¡A

blesaa uhys FkksFks ds 2 izfr'kr ?kksy dh nks cw¡nsa vkSj dkfLVd lksMs ds 10 izfr'kr ?kksy dh nl cw¡nsa
Mkydj vPNh rjg fgyk,¡A

tkequh jax ;k cSaxuh jax gks tkus dk eryc gS fd mlesaa izksVhu gSA

eaM ijh{k.k

ftl oLrq dk ijh{k.k djuk gks mldk ikuh esa ?kksy cukdj] ml ij vk;ksMhu ds gYds ?kksy dh
nks&pkj cw¡nsa MkysaA ;fn xgjk uhyk ;k dkyk jax gks tk, rks ml inkFkZ esaa eaM mifLFkr gSA eaM dks ekM+ ;k
LVkpZ Hkh dgrs gSaA
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