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13

iks"k.k vkSj ikpu

ikSèks izdk'k la'ys"k.k ds }kjk viuk Hkkstu Lo;a rS;kj dj ysrs gSa] ysfdu lHkh izk.kh ftuesa
ekuo Hkh 'kkfey gS] igys ls gh rS;kj Hkkstu djrs gSaA bl Hkkstu dk vfèkdka'k Hkkx
tfVy dkcZfud v.kqvksa (dkcksZgkbMªsVksa] izksVhuksa vkSj olkvksa) dk cuk gksrk gS ftudk fo?kVu
gksuk vko';d gksrk gS] D;ksafd rHkh os 'kjhj ds Hkhrj vo'kksf"kr fd, tk ldrs gSaA [kk|
inkFkks± dk ;g fo?kVu vkSj mlds ckn [kk| inkFkks± ds vo;oksa (;k jpdksa) (Constituents)
dk vo'kks"k.k ikpu&{ks=k (vkgkj&uky) ds Hkhrj gksrk gSA ikpu&{ks=k vkSj mlls lEc¼
xzafFk;k¡ feydj ikpu&ra=k cukrs gSaA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr vki %

 iks"k.k 'kCn dh ifjHkk"kk dj ldsaxs vkSj mlds fofHkUu izdkj crk ldsaxs_

 frypV~Vs ,oa ekuo ds vkgkj uky dk fpg~fur vkjs[k cuk ldsaxs_

 ekuo ds iks"k.k esa varfuZfgr pj.kksa] tSlsμvar%xzg.k] ikpu] vo'kks"k.k] Lokaxhdj.k vkSj
cfg%{ksi.k dk o.kZu dj ldsaxs_

 varjkdksf'kd (baVjlsY;qyj) vkSj vakrjdksf'kd (bUnzklsY;qyj) ikpu esa varj dj ldsaxs_

 ikpu vaxksa] muds }kjk lzkfor ,atkbeksa] bu ,atkbeksa }kjk vfHkfu;af=kr inkFkks± vkSj blesa
fufeZr vU; mRiknksa dks rkfydkc) dj ldsaxs_

 ikpu {ks=k ds fofHkUu {ks=kksa esa iks"k.k&rÙoksa ds vo'kks"k.k dh izfØ;k dh O;k[;k dj
ldsaxs_

 ikpu ds fofHkUu gkWeksZuksa ds ;ksxnku dh Hkwfedk la{ksi esa crk ldsaxsA

 dqN ikpu fodkjksa vkSj muds gksus ds dkj.k] y{k.k vkSj mipkj crk ldsaxsA

13.1 iks"k.k vkSj ikpu

gekjs Hkkstu esa vusd jpd gksrs gSa tks gekjs 'kjhj dh t:jrksa dks iwjk djrs gSaA bu
[kk|&jpdksa dk ipuk vko';d gS] D;ksafd rHkh gekjs 'kjhj esa mudk mi;ksx fd;k tk
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ldrk gSA ml izfØ;k dks] ftlls tho viuh o`f¼] ifjoèkZu vkSj vuqj{k.k ds fy,
Hkkstu izkIr djrk gS vkSj mldk mi;ksx djrk gS] iks"k.k dgrs gSa vkSj Hkkstu esa
ekStwn jklk;fud vo;oksa dks iks"kd dgrs gSaA tcfd nwljh rjiQ] ikpu esa Hkkstu ds fofHkUu
tfVy jpdksa dk ,atkbeksa ds }kjk ljy foys;'khy :iksa esa fo?kVu gksrk gS rkfd 'kjhj
dh dksf'kdkvksa }kjk mudk vo'kks"k.k vkSj mi;ksx fd;k tk ldsA

bl ikB esa vki iks"k.k ds fofHkUu izdkjksa (fofèk;k¡)] ikpu ds izdkjksa] Hkkstu ds ikpu
dh izfØ;k] ekuoksa esa mlds vo'kks"k.k vkSj Lokaxhdj.k ds ckjs esa i<+saxsA [kk|&jpdksa ds
iks"k.k lacaèkh ;ksxnku ds ckjs esa ikB 27 esa ppkZ dh tk,xhA

iks"k.k ds izdkj

iks"k.k fofèk;k¡ eq[;r% nks izdkj dh gksrh gSaμLoiks"kh iks"k.k vkSj fo"keiks"kh iks"k.kA

iks"k.k

Loiks"kh (Autotrophic) iks"k.k fo"keiks"kh (Heterotrophic) iks"k.k
(vaxzsth ds Auto dk vFkZ gS Lo;a (vaxzsth ds Hetero 'kCn dk vFkZ gS fofHkUu
vkSj trophos dk vFkZ gS Hkkstu)A gjs vkSj trophos dk vFkZ gS Hkkstu) Hkkstu
ikSèks vkSj dqNsd thok.kq viuk Hkkstu (dkcZfud inkFkZ vkSj vdkcZfud inkFkks±)
(dkcZfud inkFkZ) vdkcZfud inkFkks± vU; thoksa dks [kkdj izkIr fd;k tkrk gSA
(dkcZu MkbvkWDlkbM vkSj ty) ls
Lo;a cukrs gSa ftlesa os lw;Z ds
izdk'k dh ÅtkZ dk mi;ksx djrs gSaA

izkf.kle Hkksth (;k iw.kZ tkUrfod) e`riks"kh ijthoh
blesa tho Hkkstu dks blesa tho ikpd Hkkstu dks vU; thoèkkfj;ksa
vius 'kjhj ds Hkhrj ,atkbeksa dks e`r dkcZfud ds 'kjhj ds Åij jgrs gq,
ys tkrs gSa] mls ipkrs inkFkks± ij Mkyrs gSa vkSj vFkok 'kjhj ds Hkhrj jgrs
gSa vkSj ikpu ds ikpu ds mRiknksa dk gq, izkIr fd;k tkrk gSA
foys;'khy mRiknksa dk vo'kks"k.k djrs gSaA mnkgj.kμdqNsd thok.kq]
vo'kks"k.k djrs gSa] mnkgj.kμdqNsd thok.kq xksyÑfe] VsioeZ (iQhrkÑfe)]
mnkgj.kμekuoA vkSj dodA dLdqVk] vkfnA

izk.kh&iks"k.k (izkf.kle Hkksth iks"k.k) ds ik¡p izeq[k pj.k gksrs gSa

tks Hkkstu ge xzg.k djrs gSa mlesa vR;fèkd tfVy inkFkZ 'kkfey gksrs gSa] tSls fofHkUu izksVhusa]
dkcksZgkbMªsV vkSj olk,¡A bu inkFkks± dks gekjk 'kjhj blh :i esa mi;ksx ugha dj ldrkA bUgsa buds
ljyrj vkSj NksVs&NksVs v.kqvksa esa cnyuk t:jh gksrk gS rHkh ;s gekjs 'kjhj dh dksf'kdkvksa ds
Hkhrj izos'k ik ldrs gSaA izksVhuksa dks fofHkUu ,sehuksa vEyksa esa cnyk tkrk gS] dkcksZgkbMªsVksa dks Xywdksl
esa] vkSj olkvksa dks olk&vEyksa ,oa fXyljkWy esa cnyk tkrk gSA Hkkstu ds bu tfVy jpdksa dk
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fo?kVu vkSj mudk vo'kks"k.k ikpu&ra=k }kjk laiUu gksrk gSA iks"k.k esa fufgr fofHkUu izfØ;k,¡
bl izdkj gSaμ

(i) var%xzg.k % Hkkstu xzg.k djuk] mls pckuk vFkok pwluk vkSj mls fuxyukA

(ii) ikpu % tfVy Hkkstu dks ljyrj vo'kks"; (vo'kks"k.k ;ksX;) :i esa cnyukA

(iii) vo'kks"k.k % vkgkj&uyh ls ips gq, Hkkstu dk vo'kks"k.k vkSj 'kjhj ds Årdksa
rd igq¡pukA

(iv) Lokaxhdj.k % 'kjhj ds Årdksa }kjk vkgkj ds iks"kd rÙoksa mi;ksxA

(v) cfg%{ksZi.k % vifpr vkSj vuvo'kksf"kr Hkkstu dks 'kjhj ls ckgj fudkyukA

13.2 ikpu ds nks izdkj% vakrjdksf'kdh; vkSj dksf'kdkcká

fo"keiksf"k;ksa esa vkerkSj ls nks izdkj dk ikpu ik;k tkrk gS %

(d) vkarjdksf'kd (Intracellular) vkSj ([k) dksf'kdkcká (Extracellular)

13.2.1 vakrjdksf'kd ikpu

iks"k.k ds ik¡pksa pj.k Lo;a dksf'kdk ds Hkhrj laiUu gksrs gSa] tSls fd vehck] iSjkehf'k;e
vkSj vU; ,ddksf'kd thoksa esaA

fp=k 13.1 vehck esa vakrjdksf'kd ikpu

 [kk| df.kdkvksa] tSls fd lw{e thok.kqvksa dks] iknkHkksa }kjk ?ksj fy;k (idM+ fy;k)
tkrk gS vkSj [kk|èkkuh cuk nh tkrh gS (var%xzg.k)A

 dksf'kdkæO; ls lzkfor ,atkbe [kk|èkkuh esa igq¡p tkrs gSa tks tfVy Hkkstu dks fo?kfVr
dj nsrs gSa (ikpu)A

 ips gq, Hkkstu dks dksf'kdkæO; esa vo'kksf"kr dj fn;k tkrk gS (vo'kks"k.k)A

 vo'kksf"kr Hkkstu dks dksf'kdk ds Hkhrj] tgk¡ Hkh vko';drk gksrh gS] mi;ksx dj
fy;k tkrk gS (Lokaxhdj.k)A

 vifpr vuvo'kksf"kr Hkkstu dks ckgj fudky fn;k tkrk gSA ;g fØ;k [kk| èkkuh
ds dksf'kdk lrg ij igq¡pdj iQV tkus ij gksrh gS (cfg%{ksi.k)A

[kk| /kuh

[kk| di

lfØ; f'kdkj

iknkHk
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[kk|&èkkfu;k¡ vLFkk;h lajpuk,¡ gksrh gSa] vkSj tc Hkh vehck vkgkj xzg.k djrk gS] gj
ckj ,d ubZ [kk|èkkuh cu tkrh gSA lHkh eqDrthoh ,ddksf'kd lw{eizkf.k;ksa esa vakrjdksf'kd
ikpu gksrk gSA

13.2.2 dksf'kdkcká ikpu

ikpu dksf'kdk ds ckgj gksrk gSA lHkh tarqvksa esa (Liatksa ds vfrfjDr) dksf'kdkcká ikpu
gksrk gSA buesa ,d xqgk] ,d uyh vFkok ,d vkgkj&uky gksrh gS ftlesa varxzg.k fd;k
x;k Hkkstu igq¡prk gSA ikpd ,atkbeksa dks Hkkstu ds Åij Mky fn;k tkrk gS vkSj ikpu
ds mRiknksa dks okil dksf'kdkvksa ds Hkhrj vo'kksf"kr dj fy;k tkrk gSA vifpr] vuvo'kksf"kr
Hkkstu dks ikpu xqgk esa ls ckgj fudky fn;k tkrk gSA fp=k 13-2 esa frypV~Vs ds ikpu&vax
fn[kk, x, gSa ftuesa dksf'kdkcká ikpu laiUu gksrk gSA

fp=k 13.2 frypV~Vs ds ikpu vax ftuesa dksf'kdkcká ikpu gksrk gS

13.2.3 la;qDr vakrjdksf'kd vkSj dksf'kdkcká ikpu

gkbMªk rFkk vU; uhMsfj;k izkf.k;ksa esa vkgkj (lw{e f'kdkj) dks Li'kZdksa dh lgk;rk esa
idM+ fy;k tkrk gS vkSj eq[k ds }kjk cM+s vkdkj dh ,d ,dy ikpu&xqgk] vFkkZr~ tBjokgh
xqgk esa var%xzfgr dj fy;k tkrk gS (fp=k 13-3)A bl xqgk ds pkjksa rjiQ fLFkr dksf'kdkvksa
ls fofHkUu ,atkbe lzkfor gksrs gSa vkSj dksf'kdkcká ikpu ds fy, mUgsa Hkkstu ds Åij

ykyk (ykj) xazfFk
xzluh

xzfldk
vUuiqV (ØkWi)

xzafFky tgj (izksosafVªdqyl)

{kqnzka=k (bfy;e)
eyk'k; (jsDVe)

;Ñoh; va/uky

e/;ka=k
eSyihxh ufydk

c`gna=k (dksyu)

f'kdkj
(lkbDyksIl)

f'kdkj dks
igpkuuk

f'kdkj dks idM+uk var%xzg.k ikpu

fp=k 13.3 viuk f'kdkj idM+rs gq, gkbMªk
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NksM+ fn;k tkrk gSA va'kr% ips gq, Hkkstu ds NksVh&NksVh dkf.kdkvksa dks ikpu df'kdkvksa dh
[kk|èkkfu;ksa ds Hkhrj ls fy;k tkrk gS rkfd mudk vakrjdksf'kd ikpu gks ldsA 'ks"k cps vifpr
vkSj vuvo'kksf"kr Hkkstu dks varr% eq[k ds tfj, ckgj fudky fn;k tkrk gSA

ikBxr iz'u 13.1

1- izkf.k;ksa esa iks"k.k ds ik¡p izeq[k pj.kksa dh lwph cukb, %

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

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

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

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

(v) ..................................................................................................................

2- vakrjdksf'kd ikpu D;k gksrk gS\ fdlh ,d tho dk mnkgj.k nhft, ftlesa vakrjdksf'kd
ikpu gksrk gksA

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

13.5 ekuo ikpu&ra=k

ekuo ikpu&ra=k esa vkgkj&uky vkSj lacafèkr ikpu&xzafFk;k¡ 'kkfey gksrh gSaA ekuo vkgkjuky
(alimentary canal) (aliment = iksf"kr djuk) ,d vfofPNUu is'kh; ikpuuyh ds :i esa
gksrh gS tks 'kjhj dh yackbZ esa fLFkr gksrh gSA ;g nksuksa fljksa ij [kqyk gksuk gSA vxzafgr
fljk ij eq[k gksrk gS vkSj i'pkr fljk ij xqnkA ikpura=k dk izeq[k dk;Z gS Hkkstu dks
ipkuk] mls NksVs&NksVs inkFkks± esa ck¡Vuk vkSj ips gq, Hkkstu dks vo'kksf"kr djukA vkgkj&uky
esa fuEufyf[kr Hkkx gksrs gSa (fp=k 13-4)A

1- eq[k vkSj lacafèkr vax (nk¡r] ftàk)A

2- xzluh (vFkok xyk) % eq[k ds ihNs fLFkr ,d xqgkA ;g lk¡l ds lkFk yh xbZ ok;q
vkSj fuxys gq, Hkkstu ds fy, ,d lkekU; ekxZ gksrk gSA

3- xzfldk % ,d l¡djh uyh tks xzluh ls vkjaHk gksrh gS vkSj xys esa ls gksrh gqbZ vkek'k;
esa tkdj lekIr gks tkrh gSA

4- vkek'k; % ,d yphyh FkSyh ftldh fHkfÙk;k¡ vR;fèkd is'kh;qDr gksrh gSA vkek'k;
Mk;kÝke ds uhps fLFkr gksrk gSA

5- {kqnzka=k (NksVh vk¡r@vakÙk) % ;g yxHkx 7-0 ehVj yach vkSj yxHkx 2-5 lsa-eh-
pkSM+h ,d uyh gksrh gSA mnj ds Hkhrj fLFkr ;g uyh vfèkd dqaMfyr vkSj ofyr
gksrh gSA blds rhu mifoHkktu bl izdkj gSa %
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(i) xzg.kh (M~;ksMsue) % vkek'k; ds ckn fLFkr NksVs vkdkj dk ,d HkkxA

(ii) vxz{knzakr@eè;ka=k % yxHkx 2 ehVj yack] ys'k tjk&lk vf/d yEck HkkxA

(iii) {kqæka=k (bZfy;e) % lcls yack] yxHkx 4 ehVj yack ,saBk gqvk HkkxA

fp=k 13.4 ekuo vkgkj&uky vkSj mlls lacafèkr xzafFk;k¡

6- cM+h vkar@vka=k % yxHkx 15 ehVj yach bl vkar esa rhu Hkkx gksrs gSa %

(i) vaèkuky (lhde) % NksVh vkar vkSj cM+h vkar ds laxe LFky ij fLFkr ,d
NksVk&lk vaèk&dks"BA blls ,d l¡djh Ñfe tSlh uyh (Ñfe:i ifj'ksf"kdk)
ckgj dh rjg fudyh gqbZ gksrh gSA

(ii) c`g~na=k (dksykWu) % ,d ehVj ls FkksM+k vfèkd yacs Hkkx esa ftlds rhu
fgLlsμvkjksgh] vuqizLFk vkSj vojksgh 'kk[kk,¡ gksrh gSaA

(iii) eyk'k; % vafre Hkkx tks yxHkx 15 ls-eh- yack gksrk gSA blds rhu fgLls
gksrs gSa % ;FkkFkZ eyk'k; vkSj xqnk ukyA xqnk ckgjh }kj gksrh gS vkSj orqZy
isf'k;ksa (vojksfèkuh is'kh) ls f?kjh gksrh gSA

isjksfVM xzafFk

xzluh

xzfldk

vkek'k;

vx~U;k'k;

tstque (tstwue)

eyk'k; (jsDVe)Ñfe:i ifj'ksf"kdk
(oehZiQkeZ visfMDl)

lhde

{kqnzkao (bfy;e)
vkjksgh c`gnka=k (vlsfUMax dksyksu)

vuqizLFk vkar

xzg.kh

fiÙkk'k;

;Ñr

v/kstaHk vkSj
v/ksftg~ok

xzfUFk

eq[k

eq[k xqgk

xqnk

vojksgh c`gnka=k
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ekuoksa esa] Ñfe:i ifj'ksf"kdk (osfLVft;y) ,d vo'ks"kh (ftldk vc dksbZ dk;Z ugha gksrk)
vax gS] ysfdu 'kkdkgkjh Lruèkkfj;ksa esa ;g cM+s vkdkj dh vkSj dk;kZRed gksrh gSA

(d) ikpu xzafFk;k¡ (ikpu&,atkbeksa ds lzksr)
ikpu&,atkbeksa ds nks lzksr gSa %

1- vkek'k; vkSj NksVh vkar ds midyk (,ihFkhsfy;e) dh xzafFky dksf'kdk,¡ tks vius
lzkoksa dks lhèks gh vkgkj&uky dh vodkf'kdk (lumen) esa NksM+ nsrs gSaA

2- fof'k"V xzafFk;k¡] tSls fd ykyk (ykj)&xzafFk;k¡] ;Ñr vkSj vXU;k'k; tks vius lzkoksa
dks viuh&viuh okfgdkvksa }kjk vkgkjuky esa NksM+rs gSaA

([k) ykyk (ykj)&xzafFk;k¡ (salivary glands)

gekjk eq[k ges'kk gh ue cuk jgrk gS] pkgs xfeZ;ksa ds fnu gh D;ksa u gksA ,slk D;ksa
gksrk gS\ ,slk ykj uked ,d tyh; rjy] ftls ykj (ykyk&saliva) dgk tkrk gS] ds
dkj.k gksrk gS ftldk lzko ykyk&xzafFk;ksa ls gksrk gS vkSj tks eq[k ds Hkhrj vk tkrk
gSA blh ykj ds dkj.k gekjk eq[k ges'kk gh ue cuk jgrk gSA

gekjs eq¡g esa rhu tksM+h ykyk&xzafFk;k¡ gksrh gSa (fp=k 13-4)

1- d.kZiw.kZ (iSjksfVM) xzafFk;k¡ izR;sd dku ds lkeus vkSj uhps dh vksj fLFkr gksrh gSa
vkSj tyle iryh ykj dk lzko djrh gSa ftlesa ,ekbyst uked ,atkbe izpqj ek=kk
esa gksrk gSA

2- vèkkstaHk (lceSfDlyjh) xzafFk;k¡ fupys tcM+s ds Hkhrj ik'oZ ds lehi fLFkr gksrh
gSa vkSj ty rFkk 'ys"ek mRiUu djrh gSA

3- vèkksftàk (lcfyaXoy) xazfFk;k¡ ftàk ds uhps fLFkr gksrh gS vkSj ty rFkk 'ys"ek
mRiUu djrh gSaA ;s xzafFk;k¡ eq[k xqgk esa fujarj ykj NksM+rh jgrh gSaA D;k vki tkurs
gks fd izfrfnu yxHkx 1000 fe-eh- ls ysdj 1200 fe-yh- rd ykj dk lzko gksrk
gS\

(x) ykj ds izdk;Z

1- ykj eq[k dks LoPN j[krh gS vkSj nk¡rksa dk {k; djus okys jksxk.kqvksa dks u"V djrh
gSA ykj esa ykblkstkbe gksrs gSa tks thok.kqvksa dks u"V djus esa lgk;d gksrs gSaA

2- ykj Hkkstu dks ue vkSj fpduk cukrh gS vkSj bl izdkj Hkkstu dks fuxyus esa Hkh
lgk;rk feyrh gSA

3- ykj ,d foyk;d ds :i esa dk;Z djrh gS] ftlds dkj.k [kk| df.kdk,¡ ?kqy tkrh
gSa rkfd ftàk dh Lokn dfydk,¡ (taste buds) míhfir gks ldsaA

4- ykj Hkkstu dks ipkus esa enn djrh gS D;ksafd ykj esa ,ekbyst uked ,d ,atkbe
gksrk gS tks LVkpZ dks ipkdj lqØksl (b{kq@xUuk&'kdZjk) esa cny nsrk gSA blh dkj.k
LVkZp pck;k tkrk gS rks eq¡g esa ehBk Lokn vuqHko gksrk gSA

(?k) ;Ñr (Liver)
;Ñr lcls cM+h xzafFk gS vkSj Mk;kÝke ds uhps mnj esa nk,¡ ik'oZ esa Åij dh rjiQ fLFkr gksrh
gSA ;g fiÙk (bile) dk lzko djrk gS tks fiÙkk'k; (gall bladder) ds Hkhrj bdV~Bk gks tkrk gSA
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fiÙk varr% lkekU; fiÙkokfguh (bileduct) ds tfj, xzg.kh esa Hkst fn;k tkrk gS (fp=k 13.4)A
fiÙk] tks ikpu esa enn djrk gS] ds lzko ds vykok ;Ñr vU; vusd dk;Z djrk gSA

(Ä) vXU;k'k; (Pancreas) (vfXu + vk'k;)

vXU;k'k; yky&ls Hkwjs jax dk gksrk gS tks xzg.kh ds ?kqeko okys Hkkx esa fLFkr gksrk gSA
bldk ikpu&lzko (vXU;k'k; jl) (Pancreatic juice) vXU;k'k; okfguh (Pancreatic duct)
ds tfj, xzg.kh esa NksM+ fn;k tkrk gSA vXU;k'k; dqNsd gkWeksZu Hkh mRiUu djrk gS ftudk
foLrkj ls vè;;u vki ikB 16 esa djsaxsA

ikBxr iz'u 13.2

1- dkWye I esa fn, x, vfHky{k.kksa dks dkWye II esa fn, x, ikpu&ra=k ds Hkkxksa ls
eSp dhft,A

dkWye I dkWye II
vfHky{k.k Hkkx

1- lk¡l ds lkFk Hkhrj ys tkus (d) NksVh vkar

okyh ok;q vkSj fuxys tkus okys

Hkkstu dk lkekU; ekxZA

2- yphyh FkSyhuqek lajpuk ([k) vXU;k'k;

3- blesa rhu 'kk[kk,¡ gksrh gSaμvkjksgh] (x) xzg.kh

vuqizLFk vkSj vojksghA

4- vkgkj uky dk lcls cM+k HkkxA (?k) xzluh

5- fiÙk vkSj vXU;k'k; jl izkIr djrk gSA (Ä) ifj'ksf"kdk

6- l¡djk Ñfe&tSlk cfgZos"k.kA (p) vkek'k;

7- 'kjhj dh lcls cM+h xzafFkA (N) c`gna=k (dksykWu)

8- xzg.kh ds ?kqeko okys Hkkx esa fLFkr xzafFkA (t) ;Ñr

2- rhu ykyk (ykj)&xzafFk;ksa ds uke fyf[k, rFkk mudh fLFkfr Hkh crkb,A

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

13.6 ikpu&izfØ;k

ikpu ds nkSjku nks izdkj dh izfØ;k,¡ gksrh gSa %

(d) ;kaf=kd izfØ;k ftlds varxZr Hkkstu dks dkVuk] pckuk&ihluk vkSj fuxyuk vkrs
gSa vkSj ftlds iQyLo:i Hkkstu NksVh&NksVh df.kdkvksa esa cny tkrk gS vkSj fiQj
mls vkgkj&uky ds Hkhrj èkdsy fn;k tkrk gSA y?kqrj df.kdkvksa ij ,atkbeksa dh
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fØ;k csgrj gksrh gS D;ksafd df.kdkvksa dh dqy lrg vis{kkÑr vfèkd gks
tkrh gSA

([k) jklk;fud izfØ;k % ftlesa ,atkbeh fØ;k }kjk tfVy Hkkstu vo;oksa (iks"kdksa) dks
ljy vo'kks"; :i esa cny fn;k tkrk gSA

ikpu esa ty vi?kVu dh fØ;k gksrh gS vFkkZr~ ty ds ;ksx ls v.kq ds :i eas
Hkatu (VwVuk) (H+ vkSj OH– vk;uksa ds)A blds ckn ;g fiQj nks ;k vf/d ljy
v.kqvksa esa VwV tkrk gSA ,atkbe fliZQ mRizsjd dk dk;Z djrk gS tks vfHkfØ;k dks
c<+k nsrh gSA

mnkgj.k ds fy, C12H22O11 + H2O ⎯⎯⎯⎯→lØq ksl  C6H12O6 + C6H12O6

(lqØksl) (Xywdksl)   (ÝDVksl)

(d) ikpu dh ;kaf=kd izfØ;k

 vks"B (vksaB) Hkkstu dks eq¡g ds Hkhrj idM+s jgrs gSa rFkk rjy inkFkks± dks pwlus esa
enn djrs gSaA

 nk¡r Hkkstu dks dkVus] phjus vkSj ihlus d dk;Z djrk gSA

 ftÞ~ok (thHk) Hkkstu dks pckrs le; bèkj&mèkj djrh gS] mlesa ykj feykrh gS] mls
xsanuqek ftls xzkl (dkSj) (cksyl) dgrs gSa dk :i nsrh gS vkSj fuxyus esa enn
djrh gSA

 xzfldk cksyl dks vkgkj uky dh orqZy isf'k;ksa ds ladqapu dh ,d rjax }kjk] ftls
Øekadqapu dgrs gSa] vkek'k; ds Hkhrj igq¡pk nsrh gS (fp=k 13-5)A

fp=k 13.5 (d) Hkkstu ds fuxys tkus ds le;] ?kkaVh <Ddu 'okluyh ds }kj dks can dj
nsrk gS] lk¡l ysuk FkksM+h nsj ds fy, :d tkrk gS vkSj Hkkstu xzfldk ds Hkhrj pyk

tkrk gSA ([k) Øekdqapu vkgkj uky dh isf'k;ksa ds ladqapuksa dh ,d rjax ds
:i esa gksrk gS ftlls Hkkstu vkgkj uky ds Hkhrj rd igq¡p tkrk gSA

 vkek'k; Hkkstu dks eFkrk gS vkSj mlds lkFk tBj jl feykrk gS vkSj bl izdkj
,d Øhe tSlk dkbe (ehyme) (va'kr% ipk gqvk Hkkstu) cuk nsrk gSA

 Øekdqapd xfr;ksa ls Hkkstu vkek'k; ls vak=k (vkar) vkSj varr% eyk'k; rd igq¡p
tkrk gSA

Hkkstu

ladqpu'khy isf'k;ka
Hkkstu dks uhps dks

/kdsyrh gS

xzkl
(cksyl)

xzfldk (;k
xysV) dh
ekalis'kh;
fHkfÙk

eq[k esa

?kakVh<Ddu
(,ihXyksfVl)

xzfldk'okl
uyh
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([k) ikpu dh jklk;fud izfØ;k

1- eq¡g ds Hkhrj

ykj esa dsoy ,d gh ,atkbe ,ekbyst (iqjkuk uke Vk;fyu) gksrk gS tks eaM (LVkpZ)
ij nks izdkj ls fØ;k djrk gS %

(i) dPpk fcuk idk;k gqvk eaM (LVkpZ) ⎯⎯⎯⎯→,ekbyst  MsDlfVªu

(foy;'khy] va'kr% tyvi?kfVr LVkpZ)

(ii) idk;k gqvk LVkpZ ⎯⎯⎯⎯→,ekbyst  ekYVksl (Lokn esa ehBk ,d MkblSdsjkbM)

2- xzfldk ds Hkhrj

xzkl (cksyl) ds :i esa Hkkstu Øekdqapu ds }kjk xzfldk ls gksrk gqvk vkek'k; ds
Hkhrj igq¡prk gSA bl nkSjku ,sekbyst LVkpZ dks fujarj ipkrk jgrk gSA

3- vkek'k; ds Hkhrj

ykj&,ekbyst }kjk 'kq: gqvk LVkpZ dk ikpu ml le; rd tkjh jgrk gS tcfd vkek'k;
ds Hkhrj ds inkFkZ vEyh; ugha gksrsA vkek'k; ds Hkhrj ,fiFkhfy;eh vLrj ls mRiUu
tBj&jl jaxghu] vR;fèkd vEyh; rjy (pH 1-2) gksrk gSA blesa ty (98%), dqN yo.k]
gkbMªksDyksfjd vEy (0.5%) Lusgd E;qflu vkSj isfIlu ,oa ykbist uked nks ,atkbe
gksrs gSaA

gkbMªksDyksfjd vEy dk lzko vkek'k; fHkfÙk esa fLFkr vkWfDlfUVd vFkok fHkÙkh; dksf'kdkvksa
}kjk gksrk gS] vkSj og fuEufyf[kr dk;Z djrk gS %

(i) Hkkstu ds lkFk Hkhrj igq¡pus okys thok.kqvksa dks ekj nsrk gSA

(ii) Hkkstu esa ekStwn js'ksnkj inkFkZ dks <hyk dj nsrk gSA

(iii) fuf"Ø; isfIlukstu dks mlds lfØ; :i isfIlu esa cny nsrk gSA

(iv) isfIlu dh fØ;k ds fy, vEyh; ekè;e cuk, j[krk gSA

(v) nwèk dks tek nsrk gS rkfd og vkek'k; ds ckgj u cg tk, vkSj isfIlu dh fØ;k
ds fy, ogh cuk jgsA

isfIlu dk lzko mlds fuf"Ø; :i vFkok izks,atkbe ds :i esa gksrk gS ftls isfIlukstu
dgrs gSaA bldk lzko vkek'k; dh fHkfÙk esa fLFkr eq[; dksf'kdkvksa esa gksrk gSA HCl

dh ekStwnxh esa ;g lfØ; isfIlu ds :i esa cny tkrk gS tks izksVhuksa ij fØ;k djds
mUgsa izksfVvkstksa vkSj isIVksuksa esa fo?kfVr dj nsrk gSA

izksVhu ⎯⎯⎯⎯→ijs Ilu  izksfVvkst $ isIVksu
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4- NksVh vkar ds Hkhrj

NksVh vkar ds Hkhrj vkek'k; ds vanj va'kr% ipk vkSj dkbe dgs tkus okys Hkkstu ij
rhu izeq[k ikpu jl fØ;k djrs gSa %

(i) ;Ñr ls fiÙk jl

(ii) vXU;k'k; ls vXU;k'k;&jl

(iii) vka=k m}èkks± ds vkèkkj ij fLFkr vka=k midyk dh fof'k"V dksf'kdkvksa }kjk lzkfor
vka=k jlA

fiÙk jl vkSj vXU;k'k; jl viuh&viuh okfgfu;ksa ds tfj, xzg.kh esa NksM+ fn, tkrs gSaA
;s nksuksa okfgfu;k¡ vXU;k'k; esa [kqyus ls igys ,d lkekU; ;Ñr&vXU;k'k;&okfguh (hepato-

pancreatic duct) cukrh gSA vka=k jl lhèks gh Hkkstu ds lkFk fey tkrk gSA

(i) fiÙk jl

fiÙk jl ihykiu fy, gq, gjs jax dk {kkjh; rjy (pH yxHkx 8) gksrk gSA blesa ty (98%)A
cM+h ek=kk esa lksfM;e dkcksZusV tks vkek'k; ls vk, dkbe (va'kr% ipk gqvk Hkkstu) dks mnklhu
dj nsrk gS vkSj mls {kkjh; cuk nsrk gS] vkSj fiÙk yo.k (lksfM;e Xyk;dksusV vkSj lksfM;e
VksjksdksysV) gksrs gSa tks olkvksa dk ik;lhdj.k (ik;l cukuk&emulsification) dj nsrs gSaA

fp=k 13.6 NksVh vkar dk ,d va'k ftlesa m}èkZ vkSj lacafèkr lajpuk,¡ fn[kkbZ nsrh gSaA

ik;lhdj.k dk vFkZ gS cM+h&cM+h fyfiM (olk) cqafndksa dks NksVh&NksVh cqfndksa
esa cnyk tkuk rkfd ,atkbeh fØ;k ds fy, vis{kkÑr vfèkd lrg fey ldsA

lsjkslk (ylhdyk)

eLdqysfjl (is'kh)

lc E;wdkslk
(v/% 'ysf"edk)

E;wdkslk ('ysf"edk)

foykbZ
(m}/Z)

ylhdk.kq (fyEiQkslkbV~l)

ljy LraHkkdkj ,ihFkhfy;e

ysfDV;y

dy'k (xksCysV) dksf'kdk

yhckdqu izxqfgdk
(ykbcjDg~u fØIV)

'ysf"edk (E;wdkslh) (crqZy ijr)
eLdqysfjl (yEch ijr)

jDr okfgdk

orqZy is'kh rarq

ljy 'kYdh midyk (,ihFkhfy;e)
vuqnSè;Z is'kh rarq
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fiÙk dk ihrgfjr (ihykiu fy, gq, gjk) jax nks o.kZdksa fcfyofMZu vkSj fcfy:fcu
ds dkj.k gksrk gSA ;s nksuksa o.kZd e`r vkSj f?kl&fiV x, jDrk.kqvksa (yky #fèkj df.kdkvksa)
ds fo?kVu ls mRiUu gksrs gSaA ;s o.kZd ey ds lkFk (Bksl ;k v/Z Bksl vif'k"V vkSj
vuipk Hkkstu) ckgj fudy tkrs gSaA

fiÙk esa dksbZ ikpd ,atkbe ugha gksrkA og rks dsoy olkvksa dk ik;lhdj.k
djrk gSA

(ii) vXU;k'k; jl (Pancreatic juice)

vXU;k'k; jl esa ,sls ,atkbeksa dh Ng izeq[k Jsf.k;k¡ gksrh gSa tks {kkjh; ekè;e esa fØ;k
djrh gSaA

(d),feyst % LVkpZ (ikWyh lSdsjkbM) ds ekYVksl (MkblSdsjkbM) esa cnyus dh izfØ;k
dks iwjk djrk gSA

([k)ykbisl % bls LVh,sfIlu Hkh dgrs gSaA ;g ik;lhHkwr olkvksa ij fØ;k djds olk&vEyksa
vkSj Xyblsjksy esa cny nsrk gSA

(x) U;wfDy,sl % U;wDyhd vEyksa] vFkkZr Hkkstu ds DNA vkSj RNA dks ipkrs gSaA

(?k) fVªfIlukstu % fVªfIlu dk fuf"Ø; iwoZxkeh (izks,atkbe) gksrk gSA xzg.kh ds vLrj ls
lzkfor ,UVsjksdkbust uked ,atkbe }kjk ;g lfØf;r gksdj fVªfIlu cuk nsrk gSA fVªfIlu
'ks"k izksVhuksa ij (tks isfIlu ls ipk;h ugha tk ldha) rFkk izksfVvkstksa ,oa isIVksuksa ij
fØ;k djds isIVkbMksa ,oa vehuksa vEyksa esa cny nsrk gSA

(Ä)dkbeksfVªfIlu % nwèk esa ekStwn dSlhu uked izksVhu ij fØ;k djds iSjkdSlhu (ngh)
esa cny nsrk gS vkSj vU; izksVhuksa dks Hkh isIVkbMksa esa cny nsrk gSA

(p)dkcksZDlhisfIVbMsl % isIVkbMksa ij fØ;k djds mUgsa NksVs&NksVs isIVkbMksa vkSj ,sehuksa
vEyksa esa cny nsrk gSA

(iii) vka=k jl (Intestinal juice/Succus Entericus) vFkok lsDdl ,UVsfjdl

blesa fuEufyf[kr Jsf.k;ksa esa ,atkbe gksrs gSa %

(d)XykbdksflMsl (buesa ekYVsl] lqØsl vkSj ySDVsl 'kkfey gSa) % ;s ,atkbe MkblSdsjkbM
ekYVksl (ekYV 'kdZjk)] lqØksl (b{kq 'kdZjk) vkSj ySDVksl (nqXèk 'kdZjk) dks tyki?kfVr
(ty + vi?kfVr) ljyrj vo'kks"; eksukslSdSjkbMksa (Xywdksl] ÝDVksl vkSj xSySDVksl)
esa cny nsrs gSaA

MkblSdSjkbM eksukslSdSjkbM
(C12H22O11) (C6H12O6)

([k)ykbisl % cph gqbZ fyfiMksa (olkvksa) dks] tks vXU;k'k; vEy ds }kjk ugha ipk;h
tk ldrh gS]] ipk Mkyrk gSA

(x) isIVkbMsl (,sehuks isIVkbMsl vkSj MkbisIVkbMsl) % isIVkbMksa vkSj MkbisIVkbMksa ij fØ;k
djds mUgsa y?kqrj isIVkbMksa vkSj ,sehuksa vEyksa esa cny nsrs gSaA

1. +

2. +

3. +

 ⎯⎯⎯→
  ⎯⎯⎯→ 
 

⎯⎯⎯→  

ekYVkls

lØq ksl

yDS Vksls

ekYVksl Xywdksl Xywdksl

lØq ksl Xydw kls iQz DVksl

ySDVklss Xywdksl xSySDVkls
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(?k) U;wfDy,sl U;wfDyvksVkbMksa dks iQkWLiQsVksa] 'kdZjk vkSj fofoèk ukbVªkstuh cslksa esa cny
nsrs gSaA

ekuo vkgkj uky ds fofHkUu Hkkxksa esa gksus okyh ikpu fØ;k dk la{ksi.k rkfydk 13-
1 esa fn;k x;k gSA

rkfydk 13-1 % ekuo vkgkj uky }kjk lzkfor fofHkUu ikpu ,atkbe vkSj Hkkstu
ds ikpu esa mudk ;ksxnku

lzko dk {ks=k ikpu&jl ,atkbe fØ;k&iz.kkyh

eq[k ykj ykj&,ekbysl LVkpZ dks ekYVksl esa cny nsrk gSA

vkek'k; tBj jl isfIlu izksVhuksa dks isIVksuksa vkSj izksfVvktksa esa cny
nsrk gSA

xzg.kh fiÙk jl dksbZ ,atkbe ugha olkvksa dk ik;lhdj.k

vXU;k'k;&jl fVªfIlu isIVksuksa vkSj isIVksuksa vkSj y?kqrj isIVkbMksa dks
,sehuks vEyksa esa cny nsrk gSA

NksVh vkar vka=k&jl bjsfIlju isIVksuksa vkSj y?kqrj isIVkbMksa dks ,sehuks vEy
esa cny nsrk gSA

lqØsl lqØksl dks Xywdksl vkSj izQDVksl esa cny
nsrk gSA

ekYVsl ekYVksl dks Xywdksl esa cny nsrk gSA

ySDVsl ySDVksl dks Xywdksl vkSj xSySDVksl esa cny
nsrk gSA

ykbisl olkvksa dks olk&vEyksa vkSj Xykblsjksyksa esa
cny nsrk gSA

ikBxr iz'u 13.3

1- eq¡g ds Hkhrj Hkkstu dk pck;k tkuk ikpu esa fdl izdkj lgk;d gksrk gS\
............................................................................................................................

2- fuEufyf[kr ,atkbeksa dh lzksr xzafFk dk uke crkb, %

(i) ,ekbysl ..............................................................................................

(ii) isfIlu ..............................................................................................

(iii) ykbisl ..............................................................................................

3- izksVhuksa dks ipkus esa lgk;d de&ls&de pkj ,atkbeksa dh lwph cukb,A
(i) ..................................................................................................................

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

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

(iv) ..................................................................................................................
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13.7 iks"kd inkFkks± dk vo'kks"k.k

dqN vo'kks"k.k rks Lo;a eq¡g ds Hkhrj gh gks tkrk gS] dqN vkek'k; ds Hkhrj] ysfdu
vfèkdka'k vo'kks"k.k NksVh vkar esa gksrk gSA iks"k.k inkFkks± ds vo'kks"k.k dk la{ksi esa  o.kZu
;gk¡ fd;k tk jgk gS %

1- eq[k ds Hkhrj
lw{e ek=kk esa ty] ty esa foy;'khy (foys;) [kfut] foVkfeu vkSj Xywdkst (tSls fd
'kgn esa) tSlh ljy 'kdZjkvksa dk vo'kks"k.k eq[k ds Hkhrj gks tkrk gSA

2- vkek'k; ds Hkhrj
ty] Xywdksl] bFksukWy (,sYdksgkWy)] dqNsd [kfut] foVkfeu vkSj dqN vkS"kfèk;k¡ vkek'k;
ds vanj dh dksf'kdkvksa }kjk vo'kksf"kr dj fy, tkrs gSaa ;g vo'kks"k.k ijklj.k] folj.k
(vfèkd lkaærk okys {ks=k ls fuEu lkanzrk okys {ks=k dh vksj)] vkSj lfØ; vfHkxeu (lkanz.k
izo.krk ds foijhr) gksrk gSA

3- NksVh vkar ({kqnzka=k) ds Hkhrj
ips gq, Hkkstu ds vfèkdka'k Hkkx dk vo'kks"k.k NksVh vkar ds Hkhrj gksrk gSA blds fy,
NksVh vkar vusd izdkj ls vuqdwfyr gksrh gS %

(i) ;g cgqr yach gksrh gS vkSj bl izdkj vo'kks"k.k ds fy, vfèkd lrgh {ks=kiQy izLrqr
djrh gSaA

(ii) bldh fHkfÙk esa vusd oyu] ftUgsa m}èkZ dgrs gSa] vo'kks"k.k ds fy, lrgh {ks=kiQy
esa vkSj Hkh vfèkd o`f¼ dj nsrs gSa (fp=k 13-7)

fp=k 13.7 NksVh vkar ds ,d va'k dh lw{en'khZ lajpuk dk vkofèkZr C;kSjk

dsf'kdk tkyØe

ysfDV;y okfgdk

lw{e mn~o/Z vkSj is'kh
xzafFk;ksa ds lkFk midyk
(,ihFkhfy;e)

mn~o/Z
foyl

dsoy xzg.kh {ks=k esa
vka=k xzafFk;ka

osU;wy (f'kfjdk)
vkfVZ;ksy (/efudk)

ylhdk okfgdk

orqZy is'kh

vuqnS/;Z is'kh
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(iii) ek=k ,d dksf'kdk dh ijr ls cuk ,fiFkhfy;eh vLrj iks"k.k inkFkks± vkSj :fèkj&okfgdkvksa
ds chp dh nwjh dks de dj nsrk gSA

(iv) ,fiFkhfy;eh dksf'kdkvksa esa lw{em}èkZ gksrs gSa] tks vo'kks"kh lrg esa vkSj vfèkd o`f¼
djus ds fy, IyST+ek&f>Yyh ds cfg%{ksi.k gksrs gSaA

(v) ;g ladjh gksrh gS rkfd blesa gksdj iks"k.k inkFkZ èkheh xfr ls vkxs c<+s vkSj mudk
vo'kks"k.k gks ldsA

 ftu inkFkks± dk vo'kks"k.k m}èkks± dh #fèkj&dsf'kdkvksa esa gksrk gS os gSa ,sehuksa vEy
vkSj eksukslSdSjkbM (Xywdksl] ÝDVksl vkSj xSySDVksl)

 m}èkks± dh ySfDVvyksa (lacteals) esa vo'kksf"kr gksus okys inkFkZ gSa olk] vEy vkSj XykblsjkWyA

 #fèkj }kjk vo'kksf"kr iks"k.k inkFkZ f'kjkvksa }kjk ;Ñr esa ig¡qpk fn, tkrs gSa vkSj ySfDVvyksa]
NksVh ylhdk okfgdk,¡ }kjk vo'kksf"kr iks"k.k inkFkZ ylhdk ra=k esa igq¡p tkrs gSaA

4- cM+h vkar (c`gna=k) ds Hkhrj

Hkkstu ds vfèkdka'k ty dk vo'kks"k.k folj.k }kjk dksykWu esa gksrk gSA dqN [kfut vk;uksa
dk vo'kks"k.k dksykWu ls lfØ; vfHkxeu }kjk gksrk gSA

13.8 Lokaxhdj.k (Lo + vaxhdj.k) (Assimilation)

vo'kksf"kr iks"kd inkFkks± dk vafre :i ls ltho inkFkks± esa cny tkuk] vFkkZr~ 'kjhj esa
mldk Lokaxhdj.k fuEufyf[kr izdkj ls gksrk gS %

(i) olk&vEy vkSj XykblsjkWy fiQj ls olkvksa esa cny tkrs gSa ftUgsa ;k rks iz;qDr dj
fy;k tkrk gS vFkok lafpr (olk Ård esa) dj fy;k tkrk gSA

(ii) ljy 'kdZjkvksa (eksukslSdsjkbMksa) dh vfrfjDr ek=kk ;Ñr ds Hkhrj tfVy ikWyhlSdsjkbMksa
(Xykbdkstu) esa cny tkrh gSA

(iii) ,sehuksa vEy 'kjhj ds Årdksa vkSj ,atkbeksa ds cukus ds fy, izksVhuksa ds la'ys"k.k
esa bLrseky gks tkrs gSaA

(iv) vfrfjDr ,sehuksa vEy fo,sehuhÑr gksdj (ukbVªkstuh Hkkx dk fudy tkuk) ljy
'kdZjk esa cny tkrs gSa (,sehuksa vEy dk lap;u ugha fd;k tk ldrk)A

13.9 cfg%{ksi.k (eyfoltZu ;k eyksRlxZ)

Hkkstu dk vifpr Hkkx (ikni js'ks] vkfn) vkSj vuvo'kksf"kr ips inkFkZ eyk'k; esa pys
tkrs gSaA Hkkstu ds bl vo'ks"kh Hkkxksa dks vLFkk;h :i ls eyk'k; esa lafpr dj fy;k
tkrk gSA blesa ls vfèkdka'k ty dks vo'kksf"kr dj fy;k tkrk gS vkSj rc 'ks"k cpk
gqvk Hkkx vèkZBksl ey cu tkrk gSA
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,d fof'k"V izfrorZ] ftls eyksRlxZ (ey + mRlxZ = ckgj fudyuk) izfrorZ dgrs gSa]
ls eyk'k; (ey + vk'k; = HkaMksj) [kkyh gks tkrk gS vkSj vojksfèkuh is'kh (fdlh
ufydkdkj vax ds pkjksa rjiQ ik, tkus okyk ,d is'kh; NYyk tks ladqafpr gksdj ekxZ
dks ladjk ;k can dj nsrk gS) ds f'kfFkyu }kjk ey}kj ls ckgj fudky fn;k tkrk gSA

ikBkar iz'u 13.4

1- vkgkj&uky ds fdl Hkkx esa ty dk lcls vfèkd vo'kks"k.k gksrk gS\
............................................................................................................................

2- dksbZ&ls mu rhu rjhdksa dh lwph cukb, ftuds dkj.k NksVh vkar dk lrgh {ks=kiQy
c<+ tkrk gSA

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

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

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

3- ikpu ds fdl vafre mRikn dk vo'kks"k.k %

(i) vak=k&m}èkks± dh #fèkj&dksf'kdkvksa ds tfj, gksrk gS\

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

(ii) ySfDV;yksa ds }kjk gksrk gS\

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

13.10 ikpu&ra=k dk raf=kdh; vkSj gkWeksZuh fu;a=k.k

vkgkj&uky ds Hkhrj D;k ikpu&jl dk lzko gj le; gksrk jgrk gS\ ;fn ,slk gksrk
rks] vkgkj&uky ds Hkhrj Hkkstu u gksus ij] bu jlksa dk lzko gksrs jguk ,d Hkkjh viO;;
gksrkA vr% izR;sd ifj?kVuk dk bl rjhds ls le; fuf'pr gksuk pkfg, fd uk rks fdlh
pht dk viO;; gks vkSj uk gh mldh deh gksus ik,A ;g fdl izdkj laHko gksrk gS\
vkb,] ns[ksa fd ;g fdl izdkj gksrk gSA

fuEufyf[kr fLFkfr;ksa ds ckjs esa lksfp, %

1- tc dHkh ge vPNs Hkkstu dks ns[krs ;k lw¡?krs gSa] vFkok ;gk¡ rc fd tc Hkh ge mlds
ckjs esa lksprs ;k ckrsa djrs gSa] gekjs eq¡g esa ikuh vk tkrk gS (ykj vkus yxrh gS)A
;g blfy, gksrk gS D;ksafd rc efLr"d ls vkusokyh raf=kdk,¡ míhfir gks tkrh gSaA tc
dHkh ge dksbZ pht pckrs gSa rc xk<+h ykj dk lzko gksus yxrk gSA ;gk¡ rd fd Hkkstu
ds LFkku ij ;fn ge ekse Hkh pck,¡ rks Hkh ykj dk lzko gksus yxrk gSA
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2- tc Hkkstu vkek'k; esa igq¡prk gS rc mldh ekStwnxh ls vkek'k;&vLrj dh dksf'kdk,¡
míhfir gks tkrh gSa vkSj tBj&jl dk lzko djus yxrh gSaA nwljs] vkek'k; fHkfÙk ds
;kaf=kd míhiu ds dkj.k xSfLVªu uked ,d gkWeksZu mRiUu gksrk gS tks tBj&jl ds
lzo.k dks míhfir dj nsrk gSA Hkkstu tc xzg.kh esa igq¡prk gS rc xzg.kh ,ihfFkfy;e
pkj gkWeksZuksa dk lzko djrh gSμlsØsfVu] iSafØ;kstkbfeu] dksfyflLVksdkbfuu vkSj
,UVsjksxSLVªkWuA

 lsØsfVu vXU;k'k;&jl ds Lkzko dks míhfir djrk gS] ftlesa ckbdkcksZusV izpqj
ek=kk esa gksrs gSa (vEy dks mnklhu cukus ds fy,)A

 iSafØ;kstkbfeu vXUek'k; ,atkbeksa ds Lkzko dks míhfir djrk gSA

 ,UVsjksxSLVªkWu tBj&jl ds lzko dks jksd nsrk gS] D;ksafd rc rd vkek'k; esa
ls Hkkstu xzg.kh esa pyk tk pqdk gksrk gSA

vusd raf=kdk,¡ (vuqdaih vkSj ijkvuqdaih raf=kdk ra=k dh) vkgkj&uyh rd igq¡prh gS
vkSj vkgkj&uyh ds Hkhrj gksusokyh xfr vFkok Øekdqapu dks ;k rks c<+k nsrh gS vFkok
ean dj nsrh gSA

ikBxr iz'u 13.5

1- fuEufyf[kr ds lzko ds lzksr dk vkSj mlds izHkko dks crkb, %
(i) xSfLVªu .............................................................................................

(ii) ,UVsjksxSLVªkWu .............................................................................................

13.11 mikip; esa ;Ñr dk ;ksxnku

;Ñr vkgkj&uky ls lacafèkr lcls cM+h xazfFk gSA ;g xzafFk ykfyek fy, gq, Hkwjs jax dh
gksrh gS vkSj mnj esa Åij dh rjiQ eè;iV (Mk;kizQke) ds Bhd uhps fLFkr gksrh gSA
;Ñr ds vusd dk;ks± dks ik¡p Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS %

#fèkj ls lacafèkr dk;Z

(i) Hkzw.k esa yky #fèkj dksf'kdk,¡ mRiUu djrk gS (o;Ld esa yky #fèkj dksf'kdk,¡ vfLFk
eTtk esa curh gSa)

(ii) izksFkzWkfEcu vkSj fiQfczukstu cukrk gS tks #fèkj&Ldanu esa dke vkrs gSaA

(iii) gsiSfju cukrk gS tks #fèkj ds vuko';d Ldanu dks jksdrk gSA

(iv) e`r vkSj f?klh&fiVh iqjkuh yky #fèkj dksf'kdkvksa dks u"V djrk gSA

(v) #fèkj esa ls vkfo"k vkSj /kfRod (=/krqd) fo"kksa dks ckgj fudkyrk gS (ifjj{kh
dk;Z)A
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lap;u izdk;Z

(i) ykSg rFkk dqN vU; /krqd vk;uksa dk lap;uA

(ii) foVkfeu A, D vkSj B12 dk lap;uA

(iii) vfrfjDr Xywdksl dks Xykdkstu esa cnyuk vkSj mldk lap;u djukA

mikip;h izdk;Z

(i) #fèkj&'kdZjk dk fu;eu % vkar esa ls dkcksZgkbMªsV&ikpu ds mRiknksa ds :i esa izkIr
Xywdksl dh vfrfjDr ek=kk dks cuk, j[kuk vkSj Xykbdkstu ds :i esa mls lafpr
j[kuk rkfd #fèkj esa 'kdZjk dk Lrj fxjus ij mls fiQj ls foys; Xywdksl ds :i
esa fueqZDr fd;k tk ldsA

(ii) vfrfjDr ,sehuksa vEyksa dk fo?kVu % ,sehuksa vEy izksVhu&ikpu ds vafre mRiknksa
ds :i esa mRiUu gksrs gSaA ;Ñr vfrfjDr ,sehuksa vEyksa dks ;wfj;k vkSj 'kdZjk esa
fo?kfVr dj nsrk gSA ;wfj;k rks ew=k ds lkFk ckgj fudy (mRlftZr) tkrk gS] tcfd
'kdZjk ckn esa iz;qDr fd, tkus ds fy, lafpr dj yh tkrh gSA

(iii) dkcksZgkbMªsVksa ls olk vEyksa dk la'ys"k.k tks olk ds :i esa ;k rks iz;qDr dj
fn, tkrs gSa ;k lafpr dj fy, tkrs gSaA

ikBxr iz'u 13.6

1- #fèkj ls lacafèkr fdUgha rhu inkFkks± ds uke crkb, tks ;Ñr esa curs gSa %

(i) …………...... (ii) …………...... (iii) …………......

2- ;Ñr esa lafpr gksus okys fdUgha rhu inkFkks± ds uke crkb, %

(i) …………...... (ii) …………...... (iii) …………......

3- vkgkj uyh ls vo'kksf"kr vfrfjDr ,sehuksa vEyksa dk D;k gksrk gS\

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

13.12 dqN ikpd (ikpu laca/h) fodkj (oeu] izokfgdk] dCt] vip
vkSj ihfy;k)

13.12.1 oeu

vkek'k; dh varoZLrqvksa dks cyÑr ,sfPNd vFkok vuSfPNd :i ls eq¡g ds }kjk ckgj fudkyus
dks oeu dgrs gSaA oeu dksbZ jksx ugha gS] cfYd vusd n'kkvksa dk] tSls isV lkiQ u gksuk]
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HkkokRed ruko] T;knk Hkkstu] dqN xa/ksa ds izfr vfHkfØ;k] Hkkstu fo"kkDrrk] laØe.k] vkfn]
y{k.k gksrk gSA oeu dk lcls lkekU; dkj.k gS tBj&vka=k'kksFk (xSLVªks,UVsjkbfVl)A ;g ek=k ,d
laØe.k gS tks fo"kk.kq vFkok thok.kq ds dkj.k gksrk gSA dkiQh le; rd gksus okyk rFkk vR;fèkd
ek=kk esa gksus okyk oeu 'kjhj esa futZyhdj.k (ty dh deh) mRiUu dj ldrk gS rFkk
fo|qr&vi?kn~; (electrolytes) larqyu dks xM+cM+k ldrk gSA ckjackj gksus okys rFkk vR;fèkd
oeu ds dkj.k xzfldk dk vijnu gks ldrk gS vFkok xzfldh; E;wdkslk dk {k; dj ldrk
gSA bl fLFkfr esa oeu ds lkFk rktk jDr Hkh vk ldrk gSA gkykafd] oeu ,d ;k nks fnu ls
vfèkd le; rd ugha gksrk vkSj xaHkhj Hkh ugha gksrkA

oeu ls xzLr O;fDr dks dkiQh ek=kk esa rjy inkFkZ nsus pkfg,A blds mipkj gsrq ORS (eq¡g ls
f[kyk, tkus okyk iqu%tyhdj.k ?kksy) Hkh fn;k tk ldrk gSA ORS ,d fof'k"V pw.kZ gS ftlesa
fof'k"V ek=kkvksa esa phuh vkSj ued feys gksrs gSaA bl pw.kZ dks iSdsV ij fn, x, funsZ'kksa ds vuqlkj
rjy ds :i esa cuk;k tk ldrk gSA oeu ls xzLr O;fDr dks bl ?kksy dks èkhj&èkhjs ihuk pkfg,A

oeu dks cgqr ekewyh ckr ds :i esa ugha ysuk pkfg,A yxkrkj gksus okyk oeu dHkh&dHkh xaHkhj
laØe.k ds dkj.k Hkh gks ldrk gSA ;fn ,d ls vfèkd fnu rd oeu gksrk jgs rks fpfdRld
dh lykg ysuh pkfg,A

13.12.2 nLr (izokfgdk)

,d fnu esa rhu ;k pkj ckj irys 'kkSp djuk gh nLr dgykrs gSaA nLr lkekU;r% tBj&vka=k
dk laØe.k gS] tks thok.kq] fo"kk.kq vFkok ijthoh ds dkj.k gks ldrk gSA ;g cM+h vkar dh fHkfÙk
dh mÙkstuk ds dkj.k gksrk gS] ftlls vikdqapu (rhoz gks tkrk gS vkSj ty dk vo'kks"k.k cgqr
ean iM+ tkrk gSA ;g laØe.k lanwf"kr Hkkstu vFkok lanwf"kr ikuh ihus ls gksrk gS ;k fiQj [kjkc
LoPN&liQkbZ ds dkj.k ,d O;fDr ls nwljs O;fDr dks gks ldrk gSA fodkl'khy ns'kksa esa
jksVkok;jl vkSj bLdsfjf'k dksykbZ nLr ds nks lcls vfèkd lkekU; jksxtud dkjd gSaA xaHkhj
nLrksa ls rjy vkSj fo|qr& vi?kV~; vlarqyu gks ldrk gS] fo'ks"k :i ls mu cPpksa vkSj yksxksa
esa tks dqiks"k.k ls ihfM+r gSa vkSj mudk izfrj{kh&ra=k {kh.k gksrk gSA

nLr dk lcls xaHkhj [krjk futZyhdj.k gksrk gSA irys nLrksa] oeu] ilhus] is'kkc dk vfèkd gksus
vkSj rsth ls lkal ysus ds dkj.k ikuh vkSj fo|qr vi?kV~;ksa (lksfM;e] DyksjkbM] iksVSf'k;e vkSj
ckbdkcksZusV) dh deh gks tkrh gSA ;fn budh deh dks iwjk u fd;k x;k rks jksxh dks futZyhdj.k
dk lkeuk djuk iM+ ldrk gS vkSj ;fn Bhd izdkj ls bykt ugha fd;k x;k rks og xaHkhj
futZyhdj.k vkSj rjy inkFkks± dh deh ds dkj.k ej Hkh ldrk gSA

nLrksa ls ihfM+r O;fDr dks fuf'pr vofèk ij vksvkj,l (ORS) nsuk pkfg, rFkk ,d ;k nks fnu
ls vfèkd le; rd nLr gksrs jgsa rks fpfdRld dh ijke'kZ ysuk pkfg,A

nLrksa dh jksdFkke ds fy, O;fDr dks O;fDrxr ,oa [kkus&ihus esa LoPN&liQkbZ j[kuh pkfg,A
nLrksa ls cpus ds fy, uhps fn, iwoksZik;ksa dks cjruk pkfg, %

 Hkkstu djus ls igys lkcqu ls gkFk èkks,aA

 iQyksa vkSj lfCt;ksa dks [kkus ;k cukus ls igys ikuh ls Hkyh&Hkkafr èkks ysuk pkfg,A

 fujkin vkSj LoPN vlanwf"kr ikuh gh fi,aA
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13.12.3 dCt

dCt ml fLFkfr esa gksrk gS] tc 'kkSp esa dfBukbZ gksrh gS ;k de gksrk gSA ey vR;fèkd [kq'd
vkSj l[r gks tkrk gSA ,slk rc gksrk gS] tc vifpr Hkkstu cM+h vkar esa ls gksdj èkhjs&èkhjs
xqtjrk gS vkSj cM+h vkar }kjk cM+h ek=kk esa ty vo'kksf"kr dj fy;k tkrk gSA ewyHkwr :i ls
dCt 'kkSp Bhd u gksus ds dkj.k gksrk gS] ftldk izeq[k dkj.k gS vkgkj esa :{kka'k dh deh dk
gksuk] fu;fer vkgkj esa #dkoV] vi;kZIr O;k;ke] ruko vkfnA 'kkSp tkus dh bPNk dks jksduk]
vkS"kfèk;ka (fo'ks"k :i ls l'kDr ihM+kuk'kd vkS"kfèk;ka] izfrvolknd vkS"kfèk;ka vkfn) voVq
vYifØ;rk ls Hkh dCt gks ldrk gSA :{kka'k ls ifjiw.kZ lqlarqfyr vkgkj] i;kZIr ek=kk esa ty@
rjy inkFkks± dk lsou] fu;fer O;k;ke vkSj tc Hkh 'kkSp tkus dh bPNk gks vo'; tk,aA bl
izdkj dCt ls cpk tk ldrk gSA

13.12.4 vip

vip dks isV dh xM+cM+h vFkok eankfXu Hkh dgrs gSaA vip gksus ds rqjar ckn [kkuk [kkrs le;
vFkok [kkuk [kkus ds rqjar ckn mnj ds mQijh Hkkx esa ihM+k gksrh gSA nnZ ckj&ckj gksrk gS vkSj
mnj ds mQijh Hkkx esa tyu dk Hkh vuqHko gksrk gSA vip vR;fèkd [kkus ls] fepZ&elkys okyk
vFkok vfèkd fpdukbZ okyk Hkkstu [kkus ls] HkkoukRed ruko] mPp :{kka'k okys [kk| inkFkZ]
vfèkd dkWiQh ihus ls] rackdw ds lsou ls] èkweziku ;k vR;fèkd efnjkiku ls gks tkrk gSA
izfrtSfodksa vkSj ,sfLizu tSlh vkS"kfèk;ksa ls] vkek'k; ;k vkar esa ?kko gksuk] tBj'kksFk (xSLVªkbfVl)
(vkek'k; dk vLrj lwt tkuk)] fiÙkk'k; esa iFkjh gksus ls Hkh vip ds dqN vU; dkj.k gSaA

vip fdlh Hkh vk;q&oxZ ds yksxksa esa gks ldrk gS vkSj LokLF; ds fy, dksbZ xaHkhj leL;k ugha
gSA gka] vU; jksx y{k.k] tSls fdlh Li"V dkj.k ds fcuk gh otu dk de gksus ;k fiQj mnj esa
ihM+k gksus ij leL;k xaHkhj gks ldrh gSA vip dh jksdFkke viuh thou 'kSyh dks cny ysus
ij vklkuh ls dh tk ldrh gSA thou&'kSyh esa dqN bl izdkj ifjorZu fd, tk ldrs gSa %

 fpdukbZ okyk Hkkstu] pk;] dkWiQh] efnjk dk lsou de djsaA

 Hkkstu vfèkd ek=kk esa vkSj cgqr tYnh&tYnh u djsaA

 lksus ls de ls de nks ;k rhu ?kaVs igys Hkkstu dj ysaA

 ekufld ruko dks de djsaA

 èkzweiku can dj nsaA

13.12.5 ihfy;k

ihfy;k esa Ropk vkSj vka[kksa dk jax ihyk gks tkrk gSA bldk dkj.k gS :f/j esa fcfy:fcu
(fiÙk&o.kZd) dk Lrj@ek=kk dk c<+ tkukA blds Lrj ds c<+ tkus dk vFkZ gS fd ;g lgh <ax
ls mRltZu ugha gks ik jgk gSA ;Ñr (fyoj) dksf'kdkvksa esa 'kksFk ;k vU; vilkekU;rkvksa
(chekfj;ksa) ds gks tkus ;k fiÙk dh uyh esa :dkoV ds dkj.k :f/j esa fcfy:fcu dh ek=kk
c<+ ldrh gSA dHkh&dHkh yky :f/j dksf'kdk,a dkiQh la[;k esa VwV tkrh gS blls Hkh ihfy;k
uked chekjh gks ldrh gSA ,slk izk;% uotkr f'k'kqvksa esa gksrk gSA ihfy;k vkerkSj ij ;Ñr jksx
dk izFke y{k.k gS vkSj dHkh&dHkh rks ;g fliQZ ,dek=k y{k.k gSA ihfy;k uked chekjh fo"kk.kq
laØe.k ds dkj.k Hkh gks ldrh gS ftldk lapj.k laØfer ty ls gks ldrk gSA
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ihfy;k jksx ;Ñr ds dk;Z ls lacaf/r gS blfy, larqfyr vkgkj [kkdj vkSj fu;fer O;k;ke dj
;Ñr dks LoLFk j[kuk vko';d gSA

ikBxr iz'u 13.7

1- (d) nLr ls ihfM+r O;fDr dks MkDVj FkksM+h&FkksM+h nsj ij ORS dk ?kwaVs ysus dgrk gSA
;g ORS D;k gS\

([k) fodkl'khy ns'kksa esa nLr dh chekjh iSnk djus okys fdlh ,d jksxdkjd dk uke
ckr,aA

(x) o"kkZ ½rq esa nLr dh chekjh vf/d c<+ tkrh gsA vki vius NksVs HkkbZ ;k cgu dks
nLr ls vius vki dks cpkus ds fy, D;k lykg nsaxsA

2- ,d NksVh yM+dh ;k yM+ds dks ey R;kxus esa fnDdr gksrh gSA ey 'kq"d vkSj dM+k gks x;k
FkkA MkDVj dk dguk Fkk fd bldk dkj.k vkgkj esa i;kZIr ek=kk esa :{kka'k dk u ysuk vkSj
mfpr le; Hkkstu dk u ysuk FkkA ;g ckyd fdl jksx ls ihfM+r gS\

3- eankfXu (vth.kZ) D;k gS\ blds dkSu&dkSu ls y{k.k gSa\

4- ihfy;k esa 'kjhj dk dkSu&lk vax jksxxzLr gks tkrk gs vkSj vki dSls irk yxk ldrs gSa fd
O;fDr ihfy;k ls ihfM+r gks x;k gS\

vkius D;k lh[kk

 ikpu tfVy Hkkstu dk fo?kVu gS] vkSj iks"k.k esa Hkkstu xzg.k djus ,oa mldk mi;ksx
djuk 'kkfey gSA

 lHkh izk.kh fo"keiks"kh vFkok Hk{kiks"kh vFkok izkf.kle Hkksth gksrs gSa] tcfd gjs ikSèks
Loiks"kh (vFkok iknileHkksth) gksrs gSaA

 izkf.k&iks"k.k esa ik¡p pj.k fufgr gSaμvar%xzg.k] ikpu] vo'kks"k.k] Lokaxhdj.k vkSj cfg%{ksi.k
(eyksRlxZ)A

 ikpu ;k rks varjkdksf'kdh; gksrk gS ;k fiQj dksf'kdkckáA
 ekuo vkgkj&uky esa eq[k] xzluh] xzfldk] vkek'k;] NksVh vkar] cM+h vkar vkSj xqnk

vkrs gSaA
 vkgkj&uyh esa NksM+s tkus okys ikpu&,atkbeksa dk lzko nks izdkj ds lzksrksa ls gksrk gS

% vkek'k; vkSj vkar dk ,fiFkhfy;e vkSj fof'k"V xzafFk;k¡ (ykyk&xzafFk;k¡] ;Ñr vkSj
vXU;k'k;)A

 eaM (LVkpZ) dk ikpu eq[k esa rks ykj&,ekbysl ls gksrk gS] tcfd xzg.kh esa vXU;k'k;
,ekbyst lsA vU; dkcksZgkbMªsV tSls fd ekYVksl] lqØksl vkSj ySDVksl dk ikpu vkar
esa vius&vius ,atkbeksa ls gksrk gSA
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 olkvksa dk ik;lhdj.k fiÙk }kjk gksrk gS rFkk vkek'k; vkSj vkar esa mudk ty&vi?kVu
ykbislksa ds }kjk gksrk gSA

 izksVhuksa dk ikpu vkek'k; esa isfIlu }kjk gksrk gS tcfd vkar esa fVªfIlu ds tfj,
rFkk isIVkbMsl mUgsa ,sehuksa vEyksa esa cny nsrs gSaA

 ips gq, Hkkstu dk vo'kks"k.k izèkkur% NksVh vkar esa gksrk gSμljy 'kdZjk,¡ ,oa ,sehuks
vEy tks vka=k m}èkks± dh #fèkj&dsf'kdkvsa esa vo'kksf"kr dj yh tkrh gS vkSj olk&vEy
rFkk Xykblsjksy LySfDV;yksa esaA

 ips gq, Hkkstu esa ls vfèkdka'k ty dk vo'kks"k.k dksyu ,oa eyk'k; esa gksrk gSA

 eyksRlxZ dk vFkZ gS vèkZBksl ey dk ckgj fudy tkukA

 vusd gkWeksZu fofHkUu Hkkxksa ls ikpu jlksa dk lzko lgh le; ij vkSj lgh ek=kk esa
fu;eu djrs gSaA

 egÙoiw.kZ ikpd Hkwfedk ds vykok] ;Ñr #fèkj ls lacafèkr rFkk lkekU; mikip; ls
lacafèkr vusd izdk;Z djrk gSA

ikBkar iz'u

1- ^Loiks"kh* 'kCn dh O;k[;k dhft,A iks"k.k fofèk ds lanHkZ esa izkf.k;ksa vkSj ikSèkksa esa
D;k varj gS\

2- ekuo dh vkgkj&uky ds de&ls&de nl vaxksa dh lwph cukb,A

3- ^ikpu* 'kCn dh ifjHkk"kk fyf[k,A NksVh vkar esa gksus okyh ikpu izØe dh lwph
cukb,A

4- ekuoksa esa dkcksZgkbMªsVksa vkSj izksVhuksa dk ikpu fdl izdkj gksrk gS\

5- ekuoksa esa ikpu&izØe esa fuEufyf[kr dh D;k Hkwfedk gksrh gS\

(d) xSfLVªu] ([k) gkbMªksDyksfjd vEy] (x) lsØsfVu

6- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k, %

(d) ips gq, Hkkstu dk vo'kks"k.k ([k) Lokaxhdj.k

(x) eyksRlxZ (?k) mikip; esa ;Ñr dh Hkwfedk

7- uhps nh xbZ rkfydk esa fofHkUu dkcksZgkbMªsVksa ds ikpu ls lacafèkr ,atkbeksa ds uke]
vkgkj&uyh ds os {ks=k tgk¡ ij mudk lzko gksrk gS vkSj fdl LFkku ij ;s ,atkbe
fØ;k djrs gSa] rFkk muds D;k mRikn gSa] fyf[k,A
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dkcksZgkbMªsV ,atkbe vkgkj&uyh dk {ks=k mRikn

1- LVkpZ (eaM) …………. …………. ………….

2- MsDlfVªu …………. …………. ………….

3- ekYVksl …………. …………. ………….

4- lqØksl …………. …………. ………….

5- ySDVksl …………. …………. ………….

8- fiÙk esa dksbZ ,atkbe ugha gksrk] fiQj Hkh ikpu esa mldh izeq[k Hkwfedk gksrh gSA mldk
;ksxnku D;k gksrk gS\

9- ekuo dh vkgkj uky dk fpg~fur vkjs[k cukb,A

10- lkekU; ikpd fodkjksa dh lwph cukb;sA vks vkj ,l (ORS) ij fVIi.kh dhft, (uksV
fy[ksa)A

ikBxr iz'uksa ds mÙkj

13-1 1- var%xzg.k] ikpu] vo'kks"k.k] Lokaxhdj.k vkSj cfg%{ksi.k_

2- ikpu ds lHkh ik¡pksa pj.k Lo;a dksf'kdk esa Hkhrj gksrs gSa % iSjkehf'k;e] vehck
vkfnA

13-2 1- (?k)] 2- (p)] 3- (N)] 4- (d)] 5- (x)] 6- (Ä)] 7- (>)] 8- ([k)

2- iSjksfVM μ dku ds lkeus vkSj uhps

vèkkstaHk μ fuEurj tcM+s ds Hkhrjh ik'oZ ij

vèkksftàk μ ftàk ds uhps

13-3 1- vis{kkÑr NksVs vkdj dh df.kdk,¡ ikpu&fØ;k ds fy, vfèkd lrgh {ks=kiQy
izLrqr djrh gSaA

2- (i) ykyk&xzafFk;k¡] (ii) vkek'k;] (iii) vXU;k'k;

3- (i) isfIlu] (ii) fVªfIlu] (iii) dkbeksfVªfIlu] (iv) dkcksZDlhisIVkbMsl

13-4 1- dksykWu@cM+h vkar

2- (i) cgqr yach] (ii) m}èkZ] (iii) lw{em}èks±

3- (i) ,sehuks vEy] vkSj ljy 'kdZjk,¡ (ii) olk vEy vkSj XykblsjkWy
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13-5 1- (i) xSfLVªu μ vkek'k; esa tBj&jl ds lzko dk míhiuA

(ii) ,UVsjksxSLVªkWu μ xzg.kh esa] tBj&jl ds lzko dks jksd nsrk gSA

13-6 1- fiQfczukstu] izksFkzksfEcu] gsiSfju

2- 'kdZjk@Xykbdkstu] ykSg] foVkfeu A, D, B12

3- fo?kfVr gksdj 'kdZjk vkSj ;wfj;k cukrk gSA 'kdZjk iz;qDr dj yh tkrh gS] tcfd
;wfj;k ew=k ds lkFk ckgj fudky fn;k tkrk gSA

13-7 1- (d) eq[k&iqu% vksjy jhgkbMªs'ku lkWY;w'ku is; ty FkksM+h ek=kk esa phuh vkSj
ued dk feJ.k (?kksy) gSA blds ihus ls futZyhdj.k nwj gks tkrk gSA

([k) i'p fo"kk.kq (jksVkokbjl)@bZ- dksykbZ

(x) [kkus ls igys gkFk dks vPNh rjg ls lkcqu vkSj ty ls /ks,aA idkus
;k mi;ksx djus ds iwoZ lfct;ksa dks Hkyh Hkkafr /ks,aA [kkn~; inkFkZ dks
<ad dj j[ksa rkfd bl ij efD[k;k¡ u cSb ldsaA LoPN] vlanwf"kr ty
ih,aA

2- dCt

3- vip ;k isV (vkek'k;) dh xM+cM+hA y{k.k&isV (vkek'k;) esa nnZ

4- ;Ñr] ew=k vkSj us=kksa (vka[kksa) dk ihykiu


