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izkDdFkuizkDdFkuizkDdFkuizkDdFkuizkDdFku

ikB~;Øe dk la'kks/ku vkSj uohuhdj.k rFkk mlds vk/kkj ij ikB~;iqLrdksa dh jpuk djuk 'kSf{kd
izfØ;k dk ,d vko';d vax gSA blh izfØ;k ds rgr jkT; 'kSf{kd vuqla/kku vkSj izf'k{k.k ifj"kn~] jk;iqj
¼N-x-½ us l= 2004&05 esa ikB~;Øe dk la'kks/ku dj d{kk NBh rFkk o"kZ 2005&06 esa d{kk lkroha gsrq
iqLrd ^^foKku ,oa izkS|ksfxdh** dh jpuk dh gSA

bl iqLrd dk mn~ns'; fo|kfFkZ;ksa dks dsoy oSKkfud tkudkfj;ksa ls ykn nsuk ugha gS cfYd mUgsa
mu eq[; vo/kkj.kkvksa dks fl[kkuk gS tks lEiw.kZ foKku fo"k; esa dgha u dgha ik;h tkrh gSaA izkS|ksfxdh
ds fodkl ds lkFk fo|kfFkZ;ksa dks bl izdkj dh f'k{kk nsuk vko';d gks x;k gS tks foKku] izkS|ksfxdh ,oa
lekt ds e/; laca/k LFkkfir dj lds vkSj mUgsa vko';d Kku ,oe~ dkS'ky iznku djsA

foKku lh[kus vkSj fl[kkus ds fy, ;g vko';d gS fd foKku ds fl)karksa dks fØ;kdykiksa }kjk
le>k tk,A bl iqLrd esa fn, x, fØ;kdyki ,sls gSa ftUgsa Nk= LFkkuh;
Lrj ij miyC/k lkefxz;ksa ls dj ldsaxsA blls muesa ,slk n`f"Vdks.k mRiUu gksxk tks mUgsa [kkst rFkk
vuqla/kku ds fy, izsfjr djsxkA

f'k{kk dk vf/kdkj vf/kfu;e 2009 cPpksa dks xq.koÙkk;qDr f'k{kk nsus ij tksj nsrk gSA ,u-lh-bZ-vkj-Vh-]
ubZ fnYyh }kjk d{kk 1&8 rd ds cPpksa gsrq d{kkokj] fo"k;okj vf/kxe izfrQyksa dk fuekZ.k dj
lq>kokRed f'k{k.k izfØ;kvksa dk mYys[k fd;k gSA ftlls cPpksa ds lok±xh.k fodkl ds y{; dks izkIr fd;k
tk ldsxkA iqLrdksa esa le;kuqlkj la'kks/ku rFkk ifjo/kZu ,d fujarj izfØ;k gSA vr% l= 2018&19 gsrq
iqLrdksa dks lelkekf;d rFkk izklafxd cuk;k x;k gSA ftlls cPpksa dks okafNr miyfC/k izkIr djus ds
vf/kd volj miyC/k gksaxsA

vk'kk gS] ;g iqLrd fo|kfFkZ;ksa esa foKku iBu ds izfr u dsoy #fp mRiUu djsxh vfirq muesa
fo'ys"k.kkRed izo`fr rFkk vUos"k.kkRed n`f"Vdks.k dks fodflr djus esa lgk;d fl) gksxhA

bl iqLrd ds ys[ku esa gesa fofHkUu 'kkldh; vkSj v'kkldh; fo|ky;ksa ds f'k{kdkas] ftyk izf'k{k.k
laLFkkuksa] egkfo|ky;ksa ds vkpk;ksZa] Lo;alsoh laLFkkvksa rFkk izcq) ukxfjdkas dk ekxZn'kZu ,oa lg;ksx feyk
gSA ge muds izfr viuk gkfnZd vkHkkj O;Dr djrs gSaA

Ldwy f'k{kk foHkkx ,oa jkT; 'kSf{kd vuqlaèkku vkSj çf'k{k.k ifj"kn~] N-x- }kjk f'k{kdksa ,oa fo|kfFkZ;ksa
esa n{krk laoèkZu gsrq vfrfjDr ikB~; lalkèku miyCèk djkus dh n`f"V ls Energized Text Books
,d vfHkuo ç;kl gS] ftls v‚u ykbZu ,oa v‚Q ykbZu ¼MkmuyksM djus ds mijkar½ mi;ksx fd;k tk
ldrk gSA ETBs dk çeq[k mn~ns'; ikB~;oLrq ds vfrfjDr v‚fM;ks&ohfM;ks] ,uhes'ku Q‚jesV esa vfèkxe
lkexzh] lacafèkr vH;kl] ç'u ,oa f'k{kdksa ds fy, lanHkZ lkexzh çnku djuk gSA

ge jkT; ds izcq) oxZ ls fuosnu djrs gSa] fd bl iqLrd esa vko';d la'kks/ku ds lq>ko ifj"kn~
dks vo'; Hkstsa] ftlls iqLrd esa lq/kkj fd;k tk ldsA

lapkydlapkydlapkydlapkydlapkyd

jkT; 'kSf{kd vuqla/kku vkSj izf'k{k.k ifj"kn~
NRrhlx<+] jk;iqj



bZlk ds tUe ls 3000 o"kZ iwoZ Hkkjrh; mi&egk}hi esa foKku dh mUufr vk'p;Ztud
FkhA izkphu Hkkjr ds euhf"k;ksa dks foKku ds vutku vkSj xw<+ rF;ksa dks lqy>kus esa vHkwriwoZ
lQyrk feyh FkhA xf.kr] HkkSfrd ,oa jlk;u 'kkL=] [kxksy fo|k] fpfdRlk foKku vkfn esa
mudk ;ksxnku vR;ar egRoiw.kZ gSA

xro"kZ geus buesa ls dqN euhf"k;ksa ds ;ksxnku dk Lej.k fd;k Fkk blh Jà[kyk esa bl
o"kZ Hkh ge dqN oSKkfudksa ds fparu rFkk oSKkfud i)fr ls ekuo thou esa vk, Økafrdkjh
ifjorZuksa dk v/;;u djsaxsA

1 -1 -1 -1 -1 - f'kf'kj dqekj fe= f'kf'kj dqekj fe= f'kf'kj dqekj fe= f'kf'kj dqekj fe= f'kf'kj dqekj fe= (Shishir Kumar Mitra)     &&&&& ;s vkbuksLQh;j ds v/
;;u esa vius ;ksxnku ds fy, izfl) gSaA lkFk gh mUgksaus ;g Hkh crk;k fd
jkr esa vkdk'k xgjk dkyk yxus ds LFkku ij /kwfey dkyk D;kas yxrk gS\
muds fopkj ls bldk dkj.k vk;ueaMy dh ,d ijr esa vk;al dh mifLFkfr
dk gksuk gS] tks izdk'k dks QSykrs gSaA bls ^^jkf= vkdk'k dh vkyksd nhfIr**
dgrs gSaA muds }kjk fy[kh x;h iqLrd ^vij ,VekWLQh;j* iwjh nqfu;k¡ esa
ljkgh x;h gSA

2 -2 -2 -2 -2 - jktk jkeUuk jktk jkeUuk jktk jkeUuk jktk jkeUuk jktk jkeUuk (Raja Ramanna)     &&&&& budk ewyHkwr ;ksxnku ukfHkdh;
fo[k.Mu ds {ks= esa gSA mUgksaus ijek.kq ÅtkZ dks fcuk fdlh gkfudkjd izHkko
ds fu;af=r djus vkSj mldk 'kkafriw.kZ  iz;ksx djus dh fn'kk esa dk;Z fd;kA
iks[kj.k ijek.kq ijh{k.k jkeUuk dk gh  fopkj FkkA ns'k ds ijek.kq fj,DVj]
vIljk] fljl vkSj iwf.kZek dh :ijs[kk vkSj LFkkiuk esa mudh egRoiw.kZ Hkwfedk
FkhA

3 -3 -3 -3 -3 - ds- ,l- —".ku ds- ,l- —".ku ds- ,l- —".ku ds- ,l- —".ku ds- ,l- —".ku (K.S.Krishnan)     &&&&& os dsoy oSKkfud gh ugha HkkSfrd'kkL=h
,oa nk'kZfud Hkh FksA d`".ku us Bksl inkFkksZa esa v.kqvksa dh lqanj Øec)rk dk
rFkk mu 'kfDr;ksa dk v/;;u fd;k tks v.kqvksa ;k ijek.kqvksa dks O;ofLFkr
j[krh gSaA mUgksaus fdlh xje inkFkZ ls fudyus okys bysDVªkWUl ds O;ogkj ,oa
fu;a=.k izfØ;k dk v/;;u fd;kA

4 -4 -4 -4 -4 - lR;sUnzukFk cksl lR;sUnzukFk cksl lR;sUnzukFk cksl lR;sUnzukFk cksl lR;sUnzukFk cksl (Satyendra Nath Bose) &&&&& bUgksaus fofdj.k ds O;ogkj
dks le>kus ds fy, ,d u, izdkj dh lkaf[;dh ¼cksl lkaf[;dh½ ds fodkl
esa egRoiw.kZ Hkwfedk fuHkk;h A blh rkjrE; esa ewy rRo ds d.k tSls QksVksUl
vkSj vYQk d.k tks cksl lkaf[;dh ds fl)kar dks ekurs gSa mUgsa ckslksUl dgk
x;kA cksl us HkkSfrdh dh vU; 'kk[kkvksa esa tSls ,Dl js] fdzLVyksxzkQh vkSj
FkekZsfY;qfefulsUl ij Hkh iz;ksx fd,A muds }kjk cuk;k x;k jklk;fud inkFkZ
vk¡[kksa esa nokbZ ds :i esa vkt rd tkuk tkrk gSA

foKku ds {ks= esa Hkkjr dk xkSjo'kkyh ;ksxnkufoKku ds {ks= esa Hkkjr dk xkSjo'kkyh ;ksxnkufoKku ds {ks= esa Hkkjr dk xkSjo'kkyh ;ksxnkufoKku ds {ks= esa Hkkjr dk xkSjo'kkyh ;ksxnkufoKku ds {ks= esa Hkkjr dk xkSjo'kkyh ;ksxnku
(Contribution of India to the World of Science)



5 -5 -5 -5 -5 - chjcy lkguhchjcy lkguhchjcy lkguhchjcy lkguhchjcy lkguh (Birbal Sahni) &&&&& ;s thok'e ouLifr foKkuh FksA
mUgksaus QuZ] dksfuQlZ vkSj thok'e ikS/kksa ij 'kks/k dk;Z fd;kA muds }kjk dqN
u, thUl dh [kkst dh x;hA muds dqN vkfo"dkjksa us izkphu ikS/kksa vkSj vk/
kqfud ikS/kksa ds chp fodkl Øe ds laca/k dks le>us esa en~n dhA mUgksaus ,d
u, lewg ds thok'e ikS/kksa ¼ftEUkksLieZ½ dh [kkst dh A

6 -6 -6 -6 -6 - tkWu oMZu lSMjlu gkYMsu tkWu oMZu lSMjlu gkYMsu tkWu oMZu lSMjlu gkYMsu tkWu oMZu lSMjlu gkYMsu tkWu oMZu lSMjlu gkYMsu (John Warden Saderson Haldane) &&&&& ;s
tUe ls vaxzst Fks exj ckn esa mUgksaus Hkkjr dh ukxfjdrk ys yh FkhA bUgksaus
vusd fo"k;ksa tSls 'kjhjfdz;k foKku] fpfdRlk foKku] thofodkl] vkuqokaf'kdh]
tho jlk;u] xf.kr vkSj dkWLeksykWth vkfn esa ekSfyd ;ksxnku fn;kA os Lo;a
ij iz;ksx ijh{k.k djus ds fy, izfl) FksA

7 -7 -7 -7 -7 - lkfye vyh lkfye vyh lkfye vyh lkfye vyh lkfye vyh (Salim Ali) &&&&& os i{kh foKkuh ds :i esa tkus tkrs gSaA
mUgksaus ^^cqd vkWQ bafM;u cMZ~l** fy[kh gS ftlesa if{k;ksa dh izR;sd tkfr dk
lqanj o.kZu rFkk fp= Hkh gSaA muds }kjk fMyu fjIys ds lkFk fy[kh x;h
iqLrd ^^gSaM cqd vkWQ n cMZl~ vkQ bafM;k ,.M ikfdLrku** ¼nl [k.M½bl
miegk}hi esa ik, tkus okys if{k;ksa dh tkudkjh nsrh gSA

8 -8 -8 -8 -8 - izQqYy panz js izQqYy panz js izQqYy panz js izQqYy panz js izQqYy panz js (Praphul Chandra Ray) &&&&& bUgsa Hkkjr ds jlk;u m|ksx
dk izoZrd ekuk tkrk gSA mUgksaus Hkkjr esa jlk;u 'kkL= ds 'kks/k dsUnzksa dk
fodkl fd;kA 1896 esa ejD;wjl ukbVªsV dh [kkst jlk;u foKku dks mudk
eq[; ;ksxnku gSA

9- vkf'kek pVthZ 9- vkf'kek pVthZ 9- vkf'kek pVthZ 9- vkf'kek pVthZ 9- vkf'kek pVthZ (Ashima Chaterji) &&&&& budk tUe 1917 esa gqvk FkkA
bUgksaus Hkkjr esa ik, tkus okys vkS"k/kh; ikS/kksa ij 'kks/k fd;kA bUgksasus mu ikS/
kksa esa ik, tkus okys jlk;u dh vkS"k/kh; egRrk dks crk;k ftlls budk
vkS|ksfxd mRiknu gks ik;kA

10- vUuk euh 10- vUuk euh 10- vUuk euh 10- vUuk euh 10- vUuk euh (Anna Mani) &&&&& ;s Hkkjrh; esVsjksykWftd laLFkku dh fMIVh
Mk;jsDVj Fkha lkFk gh jeu 'kks/k laLFkku dh vfrfFk izk/;kid Hkh jghaA bzzUgksaus
ghjs rFkk :ch dh LisDVªks Ldksih ij dk;Z fd;kA buds n~okjk iou ÅtkZ dks
c<+kok nsus dh fn'kk esa Hkh  egRoiw.kZ dk;Z fd;k x;kA



fo"k; lwphfo"k; lwphfo"k; lwphfo"k; lwphfo"k; lwph

1 i`Foh ij thou (LIFE ON EARTH) 1

2 ty (WATER) 7

3 inkFkZ dh lajpuk (STRUCTURE OF MATTER) 21

4 vEy] {kkjd ,oa yo.k (ACIDS, BASES AND SALTS) 32

5 ekiu (MEASUREMENT) 41

6 ltho txr esa laxBu 54

(STRUCTURAL ORGANIZATION IN LIVING ORGANISM)

7 Å"ek rFkk rki (HEAT AND TEMPERATURE) 63

8 Å"ek dk lapj.k (TRANSFER OF HEAT) 75

9 lthoksa esa iks"k.k (NUTRITION IN LIVING ORGANISMS) 84

10 lthoksa esa ’olu (RESPIRATION IN LIVING ORGANISMS) 90

11 js'kksa ls oL= rd % tarq js'ks (FIBRE TO FABRIC : ANIMAL FIBRE) 94

12 izdk’k dk ijkorZu (REFLECTION OF LIGHT) 99

13 lthoksa esa ifjogu (TRANSPORTATION IN LIVING ORGANISMS) 113

14 lthoksa esa mRltZu (EXCRETION IN LIVING ORGANISMS) 120

15 fLFkj fo|qr (STATIC ELECTRICITY) 124

16 lthoksa esa fu;a=.k ,oa leUo; 134

(CONTROL AND CO-ORDINATION IN LIVING ORGANISMS)

17 dadky] tksM+ ,oa isf’k;k¡ (SKELETON, JOINTS AND MUSCLES) 140

18 lthoksa esa xfr ,oa izpyu 147

(MOVEMENT AND LOCOMOTION IN LIVING ORGANISMS)

19 feV~Vh (SOIL) 153

20 lthoksa esa iztuu (REPRODUCTION IN LIVING ORGANISMS) 165

21 fo|qr /kkjk vkSj blds izHkko (ELECTRIC CURRENT AND ITS EFFECTS) 177



lh[kus ds izfrQy

                                   lq>kokRed f’k{k.k izfØ;k,¡lq>kokRed f’k{k.k izfØ;k,¡lq>kokRed f’k{k.k izfØ;k,¡lq>kokRed f’k{k.k izfØ;k,¡lq>kokRed f’k{k.k izfØ;k,¡

lh[kusokys dks tksM+h esa@lewgksa essa@O;fDrxrlh[kusokys dks tksM+h esa@lewgksa essa@O;fDrxrlh[kusokys dks tksM+h esa@lewgksa essa@O;fDrxrlh[kusokys dks tksM+h esa@lewgksa essa@O;fDrxrlh[kusokys dks tksM+h esa@lewgksa essa@O;fDrxr
:i ls lekos’kh O;oLFkk dk volj iznku:i ls lekos’kh O;oLFkk dk volj iznku:i ls lekos’kh O;oLFkk dk volj iznku:i ls lekos’kh O;oLFkk dk volj iznku:i ls lekos’kh O;oLFkk dk volj iznku
djrs gq, fuEukafdr gsrq izksRlkfgr fd;k tkukdjrs gq, fuEukafdr gsrq izksRlkfgr fd;k tkukdjrs gq, fuEukafdr gsrq izksRlkfgr fd;k tkukdjrs gq, fuEukafdr gsrq izksRlkfgr fd;k tkukdjrs gq, fuEukafdr gsrq izksRlkfgr fd;k tkuk
pkfg,Apkfg,Apkfg,Apkfg,Apkfg,A

     vf/kxe ifj.kke vf/kxe ifj.kke vf/kxe ifj.kke vf/kxe ifj.kke vf/kxe ifj.kke (Learning Outcomes)

lh[kus okyklh[kus okyklh[kus okyklh[kus okyklh[kus okyk

• laosnh vaxksa ds iz;ksx tSls&ns[kuk] Li’kZ
djuk] p[kuk] lwa?kuk] lquuk vkfn }kjk
izkd̀frd izØe rFkk pkjksa vksj ds ifjos’k
dh [kkstchuA

• iz’u mBkuk ,oa fpUru djuk] ppkZ djuk]
mi;qDr xfrfof/k;ksa dh :ijs[kk cukdj mUgsa
fØ;kfUor djuk] jksy Iys] okn&fookn] vkbZ-
lh-Vh- ds mi;ksx bR;kfn ds }kjk mRrj dh
[kkst djukA

• xfrfof/k] iz;ksx] losZ{k.k] {ks= Hkze.k vkfn ds
nkSjku fd, x, voyksduksa dk fjdkMZ j[kukA

• vfHkysf[kr vk¡dM+ksa dk fo’ys"k.k] fu"d"kksZa
dh O;k[;k ,o a vu qeku yxkuk@
lkekU;hdj.k djuk ,oa fu"d"kksZa dks lkfFk;ksa
rFkk o;Ldkas ds lkFk ck¡VukA

• l̀tukRedrk dk izn’kZu uohu mik;ksa@
fopkjksa] uohu izfrn’kZ] iSVuZ] rkRdkfyd
izn’kZu vkfn dh lgk;rk ls djukA

SCI701. inkFkksZa vk+Sj thoksa] tSls & tarq js’ksa nkWrksa
ds izdkj] niZ.k vkSj ysal] vkfn dk
voyksdu ;ksX; fo’ks"krkvks a tSls &
Nfo@vkd`fr dh cukoV dk;Z vkfn ds
vk/kkj ij igpku djrsa gSaA

SCI702. inkFkksZa vk+Sj thoksa esa xq.kksa] lajpuk ,oa
dk;ksaZ ds vk/kkj ij Hksn djrs gS] tSls &
fofHkUu thoksa esa ikpu] ,dfyaxh ,oa f}fyaxh
iq"i] m"ek ds pkyd ,oa dqpkyd] vEyh;]
{kkjh; o mnklhu inkFkZ] niZ.kksa o ysalksa
ls cuus okys izfrfcac vkfnA

SCI703. inkFkksZa] thoksa vkSj izfØ;kvksa dks voyksdu
;ksX; xq.kksa ds vk/kkj ij oxhZd`r djrs gSa]
tSls & ikni o tarq js’ks rFkk HkkSfrd o
jklk;fud ifjorZuA

SCI704. iz’uksa ds mRrj Kkr djus ds fy, ljy
Nkuchu djrs gSa] tSls &D;k Qwyksa ¼jaxhu
Qwyksa½ ds fu"d"kZ dk mi;ksx vEyh;&
{kkjh; lwpdksa ds :i esa fd;k tk ldrk
gSa\ D;k gjs jax ls fHkUu jax okys iRrksa esa
Hkh izdk’k&la’ys"k.k dh izfØ;k gksrh gSa\
D;k lQsn jax dk izdk’k cgqr ls jaxksa ls
feydj curk gS\ vkfnA

SCI705. izfØ;kvksa vkSj ifj?kVukvksa dh dkj.kksa ls
lacaf/kr djrs gSa] tSls & gok dh xfr]
dk ok;qnkc ls] feV~Vh ds izdkj dk -
Qly ds mRiknu ls] ekuo xfrfof/k;ksa
ls ty Lrj de gksus ls] vkfnA

SCI706. izfØ;kvksa vkSj ifj?kVukvksa dh O;k[;k djrs
gSa] tSls & tarq js’kksa dk izlaLdj.k] Å"ek
laogu ds rjhds] ekuo o ikniksa ds fofHkUu
vax o ra=] fo|qr/kkjk ds m"eh; o pqacdh;
izHkko] vkfnA

SCI707. jklk;fud vfHkfØ;kvksa] tSls & vEy&{kkjd
vfHkfØ;k]la{kkj.k] izdk’k la’ys"k.k] ’olu
vkfn ds ’kCn&lehdj.k fy[krs gSaA



SCI708. rki] Lian nj] xfreku inkFkksZ a dh pky]
ljy yksyd dh le; xfr] vkfn ds
ekiu ,oa x.kuk djrs gSaA

SCI709. ukekafdr fp=@¶yksa pkVZ cukrs gSa] tSls &
ekuo o ikni vax&ra=] fo|qr ifjiFk]
iz;ksx’kkyk O;oLFkk,¡] js’ke ds dhM+s dk
thou&pØ vkfnA

SCI710. xzkQ cukrs gSa vkSj mldh O;k[;k djrs
gSa] tSls & nwjh&le; dk xzkQA

SCI711. vius ifjos’k dh lkekxzh dk mi;ksx dj
ekWMyksa dk fuekZ.k djrs gSa] vkSj mudh
dk;Zfof/k dh O;k[;k djrs gSa tSls &
LVsFkksLdksi] ,uheksehVj] bySDVªkseSxusV]
U;wVu dh dyj fMLd vkfnA

SCI712. oSKkfud vUos"k.kksa dh dgkfu;ksa ij ifjppkZ
djrs gSa vkSj mudk egRo le>rsa gSaA

SCI713. oSKkfud vko/kkj.kkvksa dh le> dks nSfud
thou esa iz;ksx djrs gSa] tSls & vEyh;rk ls
fuiVuk] feV~Vh dh tk¡p ,oa mldk mipkj]
la{kkj.k dks jksdus ds fofHkUu mik;] dkf;d
izo/kZu ds }kjk d̀f"k] nks ;k nks ls vf/kd
fo|qr lsyks dk fofHkUu fo|qr midj.kksa esa
la;kstu] fofHkUu vkinkvksa ds nkSjku o muds
ckn muls fuiVuk] iznwf"kr ikuh dk iqu%
mi;ksx gsrq mipkfjr djus dh fof/k;k¡ lq>kuk
vkfnA

SCI714. i;kZoj.k dh lqj{kk gsrq iz;kl djrs gSa]
tSls & lkoZtfud LFkkuksa ij LoPNrk
izca/ku gsrq vPNh vknrksa dk vuqlj.k]
iznw"kdksa ds mRiknu dks U;wure djuk] feV~Vh
ds {kj.k dks jksdus ds fy, vf/kdkf/kd o`{k
yxkuk] izkd`frd lalk/kuksa ds vR;kf/kd
mi;ksx djus ds ifj.kkeksa ds izfr yksxksa
dks laosnu’khy cukuk vkfnA

SCI715. fMtkbu cukus] ;kstuk cukus ,oa miyC/k
lalk/kuksa dk mi;ksx djus esa jpukRedrk
dk izn’kZu djrs gSaA

SCI716. bZekunkjh] oLrqfu"Brk] lg;ksx Hk; ,oa
iwokZxzgksa ls eqfDr tSls ewY;ksa dks iznf’kZr
djrsa gSA
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1 i`Foh ij thou SCI701,SCI702,SCI703,SCI704,SCI705,
SCI706,SCI709,SCI714,SCI715

2 ty SCI702,SCI703,SCI704,SCI705,SCI706,
SCI709,SCI713,SCI714,SCI715

3 inkFkZ dh lajpuk SCI701,SCI702,SCI703,SCI706,SCI707,
SCI708,SCI712

4 vEy] {kkjd ,oa yo.k SCI701,SCI702,SCI704,SCI705,SCI706,
SCI707,SCI709,SCI711,SCI713,SCI714

5 ekiu SCI702,SCI703,SCI705,SCI708,SCI7710,
SCI713

6 ltho txr esa laxBu SCI701,SCI703,SCI704,SCI705,SCI706,
SCI709,SCI715

7 Å"ek rFkk rki SCI701,SCI703,SCI705,SCI706,SCI708,
SCI713,SCI715

8 Å"ek dk lapj.k SCI701,SCI703,SCI704,SCI705,SCI706,
SCI708,SCI709,SCI711,SCI713

9 lthoksa esa iks"k.k SCI702,SCI703,SCI704,SCI705,SCI706,
SCI707,SCI709

10 lthoksa esa ’olu SCI702,SCI705,SCI704,SCI706,SCI707,
SCI709,SCI711

11 js'kksa ls oL= rd % tarq js'ks SCI701,SCI702,SCI703,SCI706,SCI709
12 izdk’k dk ijkorZu SCI701,SCI702,SCI703,SCI704,SCI705,

SCI709,SCI711,SCI713,SCI715
13 lthoksa esa ifjogu SCI701,SCI702,SCI703,SCI704,SCI706,

SCI709,SCI711,SCI713
14 lthoksa esa mRltZu SCI701,SCI702,SCI703,SCI704,SCI705,

SCI706,SCI709,SCI711
15 fLFkj fo|qr SCI701,SCI702,SCI703,SCI704,SCI706,

SCI712,SCI713,SCI714
16 lthoksa esa fu;a=.k ,oa leUo; SCI701,SCI702,SCI703,SCI704,SCI705,

SCI706,SCI709
17 dadky] tksM+ ,oa isf’k;k¡ SCI701,SCI702,SCI704,SCI706,SCI713,

SCI714
18 lthoksa esa xfr ,oa izpyu SCI701,SCI702,SCI703,SCI704,SCI706,

SCI709,SCI713,SCI716
19 feV~Vh SCI701,SCI703,SCI704,SCI706,SCI709,

SCI713,SCI714
20 lthoksa esa iztuu SCI701,SCI702,SCI703,SCI704,

SCI706,SCI709,SCI713
21 fo|qr /kkjk vkSj blds izHkko SCI701,SCI702,SCI703,SCI705,

SCI706,SCI709,SCI713,SCI716
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d{kk 6 ds v/;k; ^gekjh i`Foh* esa vkius i<+k Fkk fd lHkh tho/kkfj;ksa ds fy,] ;kuh
ikS/kksa vkSj tarqvksa ds fy,] rhu phtsa ewy :i ls vko’;d gksrh gSa vkSj buds fcuk dksbZ Hkh
tho/kkjh thfor ugha jg ldrkA ;s rhu phtsa gSa Hkkstu] ty vkSj ok;qA

tho/kkfj;ksa dks bu phtksa dh vko’;drk D;ksa gksrh gS \ vius 'kCnksa esa fyf[k, vki pkgsa rks d{kk
6 dh iqLrd ns[k dj fy[k ldrs gSaA

tho/kkjh fHkUu&fHkUu izdkj ds i;kZoj.k esa jgrs gSaA dqN tehu ij jgrs gSa rks dqN ikuh esaA tehu
ij jgus okys tho/kkjh Hkh dbZ izdkj ds gksrs gSaSaA i`Foh ij vf/kdrj LFkku ,sls gksrs gSa tgk¡
tho/kkfj;ksa dks thou ds fy, vko’;d phtsa ljyrk ls fey tkrh gSaA ,sls LFkkuksa ij tho/kkjh vf/kd
la[;k esa ik, tkrs gSaA fdarq dqN LFkku ,sls Hkh gksrs gSa tgk¡ dh ifjfLFkfr;k¡ thou ds fy, cgqr dfBu
gksrh gSaA jsfxLrku ,d ,slh gh txg gSA jsfxLrku esa pkjksas vksj jsr gh jsr gksrh gS vkSj ikuh dh ges’kk
deh jgrh gSA jsfxLrku esa cM+s] Nk;knkj o`{k ugha gksrs] ogk¡ fnu esa cgqr vf/kd xehZ iM+rh gSA jkr esa jsr
ds BaMs gks tkus ds dkj.k cgqr vf/kd BaMd gks tkrh gSA

blh izdkj cQhZys izns’kksa tSls mRrj vkSj nf{k.k /kzqoksa ij vkSj Å¡ps igkM+ksa dh pksfV;ksa ij ges’kk cQZ
jgrh gS vkSj BaMd cgqr vf/kd gksrh gSA ,sls dfBu ifjfLFkfr;ksa okys LFkkuksa ij Hkh tho/kkjh jgrs gSa] fdarq de
la[;k esaA

vkius vius ftys rFkk jkT; dh HkkSxksfyd fLFkfr;ksa ds ckjs esa i<+k gS vkidks ;g irk gksxk fd
NRrhlx<+ esa fHkUu&fHkUu LFkkuksa ij fHkUu&fHkUu izdkj dk i;kZoj.k ik;k tkrk gSA dgha eSnku gSa] dgha
igkM+] dgha rkykc vkSj dgha ?kus taxyA

gekjk ns’k rks NRrhlx<+ ls dbZ xquk cM+k gSA ns’k ds i;kZoj.k esa vkSj Hkh vf/kd
fofo/krk ikbZ tkrh gSA Hkkjr ds rhu vksj leqnz gS vkSj mRrj esa fgeky; ioZr gSA fgeky; NksVs&cM+s igkM+ksa
dh ,d fo’kky Ükà[kyk gSA blds NksVs igkM+ksa ij ?kus taxy gSa] ogha cM+s igkM+ksa dh pksfV;k¡ cQZ ls <dh
gksrh gSaA jktLFkku ds dkQh cM+s Hkkx esa jsfxLrku gSA mRrj izns’k vkSj fcgkj esa cM+s&cM+s eSnku gSaaA

;fn ge iwjh i`Foh dks ns[ksa rks gesa vkSj Hkh fofo/k izdkj ds i;kZoj.k feyrs gSaA vkius i<+k gksxk
fd i`Foh ds nks /kzqo gSa & mRrj /kzqo vkSj nf{k.k /kzqoA ;s nksuksa /kqzo cgqr vf/kd BaMs jgrs gSa vkSj budh lrg
ij ges’kk cQZ teh jgrh gSA buds vfrfjä i`Foh dh lrg ij egklkxj] fo’kky jsfxLrku] ?kus taxy
vkSj igkM+] eSnku vkfn ik, tkrs gSaA

vki tkurs gSa fd tho/kkjh vkil esa [kk| Ükà[kykvksa ls tqM+s jgrs gSaA  [kk| Ükà[kyk dh 'kq:vkr
ges’kk fdlh ikS/ks ls gksrh gSA D;k vki crk ldrs gSa ,slk D;ksa gksrk gS\

vkb,] vc ge vyx&vyx izdkj ds i;kZoj.kksa dh lSj djsa vkSj ;g ns[ksa fd ikS/ks vkSj tarq
fdl&fdl izdkj dh ifjfLFkfr;ksa esa jgrs gSa] muds vkil esa D;k laca/k gksrs gSa vkSj thou ds fy, vko’;d
phtsa mUgsa dSls vkSj dgk¡ ls feyrh gSaA

lcls igys ge gekjs ifjfpr ml i;kZoj.k esa pyrs gSa tgk¡ ge jgrs gSaA vkius ns[kk gksxk fd
iqjkus edkuksa] fdyksa] vkfn dh nhokjksa ij ihiy ds ikS/ks mx tkrs gSaA bu ikS/kkas dks 'olu ds fy, gok [kwc

1 i`Foh ij thou
(LIFE ON EARTH)
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feyrh gS vkSj gok esa mifLFkr dkcZu MkbvkWDlkbM bUgsa Hkkstu cukus esa lgk;rk djrh gS] fdarq bUgsa ikuh
vkSj [kfut yo.k dgk¡ ls feyrs gkasxs \ D;k vki vuqeku yxk ldrs gSa \

D;k vki ihiy ds isM+ ls 'kq# gksus okyh [kk| Ükà[kyk cuk ldrs gSa \

vkius ns[kk gksxk fd xsgw¡ vkSj pkoy esa izk;% NksVs&NksVs dhM+s gks tkrs gSa ftUgas ?kqu dgrs gSaA bu
dhM+ksa dks gok vkSj Hkkstu rks fey tkrss gSa] fdarq ikuh dgk¡ ls feyrk gksxk \ fNidyh] ?kqu vkfn tarq
ikuh ihrs gq, fn[kkbZ ugha nsrs D;ksafd bUgsa buds Hkkstu ls gh i;kZIr ikuh fey tkrk gS vkSj vyx ls
ikuh ihus dh vko’;drk ughsa gksrhA

vius vklikl tks ikS/ks vkSj tarq fn[kkbZ iM+sa muds ckjs esa ;g irk yxkus dk iz;kl dhft, fd
mUgsa Hkkstu] gok vkSj ikuh dgk¡ ls feyrs gksaxs \

vc ge vius ns’k ds ,d jkT;] jktLFkku ds ,d ,sfrgkfld uxj tSlyesj pysaxsA ;g jsfxLrku

esa clk gqvk gS vkSj uxj ls ckgj fudyus ij pkjksa vksj jsr gh jsr fn[kkbZ iM+rh gSA ;gk¡ cM+s isM+ksa ds

LFkku ij dkaVsnkj >kfM+;k¡ vf/kd fn[kkbZ nsrh gSaA ccwy ds isM+ ds leku fn[kus okyk [kstM+h uke dk

,d isM+ jsfxLrku esa cgqrk;r ls ik;k tkrk gSA blds vfrfjä ukxQuh ds ikS/ks vkSj jsfxLrkuh ?kkl Hkh
ikbZ tkrh gSaA ;s ikS/ks [kk| Ükà[kyk dh igyh dM+h gksrs gSaA

fnu ds le; bruh rst /kwi gksrh gS fd nwj rd dksbZ tarq
fn[kkbZ ugha iM+rk] fdarq 'kke gksrs gh dbZ NksVs&cM+s tarq Hkkstu dh
ryk’k esa ckgj fudy iM+rs gSaA jsfxLrkuh fNidfy;k¡ ¼fp= 1-1½ jsr
ij pyus okys dhM+ksa dks [kkrh gSa vkSj jsr esa fcy cuk dj jgus okys
pwgs Hkh bl le; Hkkstu dh ryk’k esa fudy iM+rs gSaA ckt+ vkSj mYyw
bu fNidfy;ksa vkSj pwgksa dk f’kdkj djrs gSaA jsfxLrku esa jgus okyh
yksefM+;k¡ Hkh pwgksa vkSj if{k;ksa dk f’kdkj djrh gSaA bl izdkj]
jsfxLrku tSls lw[ks i;kZoj.k esa Hkh dbZ izdkj ds tho/kkjh jgrs gSa vkSj
[kk| Ükà[kykvksa ls vkil esa tqM+s gksrs gSaA

vc ge vius ?kj ls cgqr nwj] leqnz dh lSj ij pysaxsA leqnz esa bruk ikuh Hkjk gksrk gS fd og
dHkh lw[krk ugha gSA i`Foh dh lrg ds rhu&pkSFkkbZ Hkkx esa leqnz QSyk gqvk gS vkSj 'ks"k Hkkx ij tehu
gSSA blls vki vuqeku yxk ldrs gSa fd leqnz esa fdruk ikuh gSA

leqnz ds ikuh esa fofHkUu izdkj dh dkbZ ¼'kSoky½ vkSj NksVs&cM+s ikS/ks rSjrs jgrs gaSA ;s lw;Z ds
izdk’k vkSj ikuh esa ?kqyh dkcZu MkbvkWDlkbM ls Hkkstu cukrs gSa] ikuh vkSj yo.k bUgsa leqnz ls fey tkrs
gSaSSA leqnz ds ikuh esa ?kqyh gqbZ gok eas fLFkr vkWDlhtu ls ;s 'olu djrs gSa vkSj dkcZu MkbvkWDlkbM
dh lgk;rk ls Hkkstu cukrs gSaA ;s ikS/ks leqnz ds ikuh esa cgqr cM+h la[;k esa gksrs gSa vkSj ,d yEch [kk|
Ükà[kyk dh igyh dM+h gksrs gSaA leqnz esa jgus okys cM+s ls cM+s tarqvksa dk thou bu ij fuHkZj gksrk gSA
leqnz ds ikuh esa rSjus okys NksVs tarq bu ikS/kksa dks [kkrs gSaA NksVs tarqvksa dks muls cM+s tarq vkSj NksVh
eNfy;k¡ [kkrh gSaA bu nksuksa dks muls cM+h eNfy;ka¡ [kkrh gSa vkSj bu cM+h eNfy;ksa dks muls vkSj cM+h
eNfy;k¡aA leqnzh i;kZoj.k esa dbZ NksVh&cM+h eNfy;ka¡] Lru/kkjh vkSj i{kh gksrs gSaA NksVs tho/kkfj;ksa dks
muls cM+s tho/kkfj;ksa }kjk [kk, tkus ds dkj.k yach&yach [kk|+ Ükà[kyk,¡ cu tkrh gSaA bruk gh ugha]

fp= 1-1 jsfxLrkuh fNidyh
(Desert Lizard)

D;k vki ,slh [kk| Üka`[kyk cuk ldrs gSa ftlesa ?kqu vkrk gks \D;k vki ,slh [kk| Üka`[kyk cuk ldrs gSa ftlesa ?kqu vkrk gks \D;k vki ,slh [kk| Üka`[kyk cuk ldrs gSa ftlesa ?kqu vkrk gks \D;k vki ,slh [kk| Üka`[kyk cuk ldrs gSa ftlesa ?kqu vkrk gks \D;k vki ,slh [kk| Üka`[kyk cuk ldrs gSa ftlesa ?kqu vkrk gks \
[Can you make a food chain in which there is Weevil (ghun)?]
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leqnz ds fdukjs jgus okys dbZ tarq Hkh leqnz esa ikbZ tkus okyh bl
Hkkstu Ükà̀a[kyk ij fuHkZj gksrs gSaA bldk ,d mnkgj.k ge vkxs
ns[ksaxsA

leqnz ls fudy dj vc ge mRrj /kzqo ds ikl igq¡prs gSaA
bls vkdZfVd izns’k dgrs gSaA ;gk¡ bruh BaM gksrh gS fd ;gk¡a dh
tehu yxHkx iwjs o"kZ cQZ dh eksVh ijr ls <dh jgrh gSA xehZ ds
ekSle esa dqN le; ds fy, cQZ fi?kyrh gS vkSj NksVs ikS/ks vkSj dkbZ
mx vkrs gSaA pwgs] fgj.k vkSj [kjxks’k bl izns’k ds izeq[k 'kkdkgkjh
tarq gSaA ;gka¡ ik, tkus okys vf/kdka’k tarq lQsn jax ds gksrs gSa vkSj
lQsn cQZ ij bUgsa ns[kuk dfBu gksrk gSA bl izns’k ds izeq[k
ekalkgkjh tarq Hkkyw] HksfM+;s] ykseM+h vkSj mYyw gSaA vkdZfVd izns’k ds
Hkkyw¼fp= 1-2½ lQsn vkSj cgqr cM+s vkdkj ds gksrs
gSaaA bUgsa /kzqoh; Hkkyw dgrs gSaSA lksp dj crkb, fd
bu Hkkyqvksa dks /kzqoh; Hkkyw D;ksa dgrs gSa+ \ /kzqoh;
Hkkyw dk eq[; Hkkstu lhy ¼fp= 1-3½ uked
Lru/kkjh tarq gksrs gSaA lhy fn[kus esa dqN&dqN
dqRrs ds leku gksrs gSaA ;s leqnz esa rSjrs gSa vkSj
eNfy;ksa dk f’kdkj djrs gSaA tc ;s vkjke djus
ds fy, leqnz fdukjs dh cQZ ij vk tkrs gSa rc
/kzqoh; Hkkyw bUgsa idM+ ysrs gSaA ;gk¡ jkspd ckr ;g

gS fd leqnz esa 'kq# gksus okyh [kk| Ükà[kyk /kzqoh; Hkkyw ds lkFk tehu ij lekIr gksrh gSA

leqnzh ikS/ks vkSj dkbZ  NksVs tarq    cM+s tarq vkSj NksVh eNfy;k¡    cM+h eNfy;k¡    lhy    /kzqoh; Hkkyw

/kzqoh; izns’k ls vc ge pysaxs Hkkjr ds iwoZ esa
fLFkr ns’k baMksusf’k;k dh vksjA bl ns’k esa Hkkjr ds
leku yxkrkj Hkwfe ugha gS D;kasfd ;g yxHkx rsjg
gtkj NksVs&cM+s Vkiqvksa ;kfu }hiksa ls cuk gSA buesa
,d cM+k }hi gS cksfuZvksA bl }hi ij cgqr fo’kky
vkSj cgqr xgjh xqQk,¡ gSa ftuesa djksM+ksa pexknM+ jgrs
gSa ¼fp= 1-4½A ;s xqQk,¡ bruh xgjh gSa fd buesa lw;Z
dk izdk’k igq¡prk gh ugha vkSj buesa ges’kk ?kqIi va/ksjk jgrk gSA pexknM+ fnu esa bu xqQkvksa dh nhokjksa
ij yVds jgrs gSa vkSj 'kke gksrs gh Hkkstu dh ryk’k esa xqQkvksa ls ckgj fudy iM+rs gSaA gok esa mM+us
okys NksVs&NksVs dhM+s] Qwyksa dk jl vkSj Qy budk Hkkstu gksrs gSaA

pexknM+ ,slh xqQkvksa esa D;ksa jgrs gksaxs tgk¡ u lw;Z dk izdk’k igq¡prk gS] u ikS/ks gksrs gSaa \ os
,slk viuh lqj{kk ds fy, djrs gSaA fnu ds le; os va/ksjh xqQkvksa esa ,sls tarqvksa ls lqjf{kr jgrs gSa ftuls
mUgsa [krjk gksrk gSA fQj Hkh] tc ;s 'kke ds le; xqQk ls ckgj fudyrs gSa rc ckt+ vkSj mYyw tSls
f’kdkjh i{kh dqN pexknM+ksa dks idM+ dj [kk gh tkrs gSaA

fp= 1-2 /kzqoh; Hkkyw (Polar Bear)

fp= 1-3
lhy (Seal)

fp= 1-4 pexknM+ (Bat)

D;k bu xqQkvksa esa ikS/ks gksaxs \ dkj.k lfgr mRrj nhft,AD;k bu xqQkvksa esa ikS/ks gksaxs \ dkj.k lfgr mRrj nhft,AD;k bu xqQkvksa esa ikS/ks gksaxs \ dkj.k lfgr mRrj nhft,AD;k bu xqQkvksa esa ikS/ks gksaxs \ dkj.k lfgr mRrj nhft,AD;k bu xqQkvksa esa ikS/ks gksaxs \ dkj.k lfgr mRrj nhft,A
(Would there be plants growing inside these caves? Give reasons)

Ocean plants and algae       small animals      big animals and small fish       big fish      seal     polar bear
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[kk| Ükà[kyk dk vf/kdka’k Hkkx xqQk ds ckgj gksrk gS vkSj Ükàà[kyk dh dsoy ,d dM+h] xqQk ds
vanj gksrh gSA Hkkstu ds leku gh bu pexknM+ksa dks ikuh Hkh rHkh fey ikrk gS] tc ;s jkr esa xqQk ls
ckgj fudyrs gSaA

ikS/ks  dhMs+ pexknM+ ckt vkSj mYyw

geus ns[kk fd gekjh ìFoh cgqr fo’kky gS vkSj ml ij fHkUu&fHkUu izdkj dh ifjfLFkfr;ksa esa tho/kkjh
jgrs gSaA Åij fn, x, dqN mnkgj.kksa ls geus ns[kk fd izR;sd izdkj ds i;kZoj.k esa tho/kkjh jgrs gSa] ;fn ogk¡
mUgsa thou ds fy, vko’;d rhuksa phtsa feyrh gksaA tgk¡ tho/kkjh jgrs gSa vkSj iztuu djrs gSa mls mudk
vkokl dgrs gSaA fHkUu&fHkUu izdkj ds vkoklksa esa jgus okys tho/kkfj;ksa ds 'kjhj dh jpuk bl izdkj ls
<y tkrh gS fd os vius vkokl esa fcuk dfBukbZ ds thfor jg ldrs gSaA bls vuqdwyu dgrs gSaA
mnkgj.k ds fy, jsfxLrku esa jgus okys tho/kkjh cgqr de ikuh ls xqtkjk dj ldrs gSa vkSj cgqr
vf/kd xehZ lg ldrs gSaA vkdZfVd izns’k esa jgus okys tarqvksa ds 'kjhj ij ?kus cky gksrs gSa vkSj os cgqr
vf/kd lnhZ dks lg ldrs gSaA tc fdlh tarq dk 'kjhj fdlh fo’ks"k izdkj ds vkokl ds fy, vuqdwfyr
gks tkrk gS rc og vU; fdlh izdkj ds vkokl esa thfor ugha jg ldrkA gekjs vklikl jgus okys
tho/kkjh jsfxLrku esa ;k vkdZfVd izns’k esa thfor ugha jg ldrsA blh izdkj] jsfxLrku ;k vkdZfVd
izns’k esa jgus okys tho/kkjh gekjs vkokl esa ugha jg ldrsA

vkius ns[kk fd i`Foh ij fHkUu&fHkUu izdkj ds Ik;kZoj.k esa jgus okys ikS/kksa vkSj tarqvksa ds 'kjhj
dh jpuk esa dkQh varj gksrk gSA bl fHkUurk dks thotxr esa fofo/krk dgrs gSaA

vki tkurs gSa fd gekjs i;kZoj.k esa vusd ltho ,oa futhZo ?kVd gSaA i;kZoj.k ds ltho
?kVdksa esa fofo/krk gksrs gq, Hkh vPNk rkyesy cuk gksrk gSA blh rkyesy vkSj larqyu ds dkj.k ge
viuh i`Foh ij vkjke ls thou ;kiu dj jgs gSaA ;fn i;kZoj.k ds fofHkUu ?kVdksa] thoksa ds chp
larqyu fcxM+ tk, rks i;kZoj.k iznwf"kr gksxk] ftlls gekjs thou&;kiu esa dfBukbZ mRiUu gksxhA
'kkafriwoZd thou&;kiu ds fy, vko';d gS fd ge vius leLr dk;ksZa dks lgh rjhds ls viuh
ftEesnkfj;ksa ds lkFk djsa rkfd ifjokj] lekt] i;kZoj.k vkSj i;kZoj.k ds vU; thoksa dks gkfu igq¡pk,
fcuk 'kkafriwoZd thou th ldsaA i;kZoj.k laj{k.k esa gekjh LoPNrk laca/kh vPNh vknrksa dh egRoiw.kZ
Hkwfedk gksrh gSA

lkoZtfud LFkyksa ij LoPNrk izca/ku gsrq vPNh vknrsa (Good habits of sanitation at public places)&
lkoZtfud LFkyksa tSls&jsYos LVs'ku] cl LVS.M] ,;jiksVZ] vLirky] esys] mRlo LFky vkfn esa

cgqr HkhM+ gksrh gS vkSj ;gk¡ cgqr cM+h ek=k esa vif'k"V inkFkZ mRiUu gksrs gSaA ;fn budk fuiVku
ugha fd;k tk, rks egkekjh QSy ldrh gSA vr% gesa ljdkj ds }kjk fu/kkZfjr LoPNrk ds ekudksa
dk dBksjrk ls ikyu djuk pkfg,A dwM+k&djdV fu/kkZfjr LFkku ij gh Qsaduk pkfg,A 'kkSpky;ksa
dk mi;ksx dj mfpr ek=k esa ikuh Mkyuk pkfg;sA uyksa ds vkl&ikl LoPNrk j[kuh pkfg,A

vius i;kZoj.k dks LoPN vkSj LoLFk j[kus ds fy, ge lHkh dks viuk mRrjnkf;Ro le>uk
pkfg, rFkk vius thus ds rkSj&rjhdksa esa LoPNrk laca/kh vknrksa dks viukuk pkfg,A

    buds mŸkj nhft,     buds mŸkj nhft,     buds mŸkj nhft,     buds mŸkj nhft,     buds mŸkj nhft, (Answer these) &&&&&

1- fjDr LFkku dh iwfrZ dhft, &
¼d½ fdlh ns’k dh rqyuk esa i`Foh ds i;kZoj.k esa vf/kd &&&&&&ikbZ tkrh gSA

¼[k½ lkekU; ifjfLFkfr dh rqyuk esa jsfxLrku vkSj cQhZys izns’kksa esa &&&&&tho/kkjh ik,
tkrs gSaA

¼x½ leqnz esa yEch&yEch &&&&&& ikbZ tkrh gSaA

¼?k½ dqN tarqvksa dks ikuh ugha ihuk iM+rk D;ksafd mUgsa &&&&&& ls Ik;kZIr ikuh fey tkrk gSA

Plants        insects      bats             hawks and owls



55555i`Foh ij thoui`Foh ij thoui`Foh ij thoui`Foh ij thoui`Foh ij thou

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt) &&&&&

tho/kkfj;ksa ds thfor jgus ds fy, Hkkstu] ty rFkk ok;q dh vko';drk gksrh gSA

tho/kkjh fHk™k&fHk™k izdkj ds i;kZoj.k esa jgrs gSaA tgk¡ thou ds fy, vko';d
phtsa ljyrk ls izkIr gksrh gaS] ogk¡ tho/kkjh vf/kd la[;k esa ik, tkrs gSaA

jsfxLrku rFkk /kzqoh; {ks= Øe'k% vf/kd xeZ rFkk BaMs gksrs gSaaA vr% bu LFkkuksa ij
tho/kkjh cgqr de la[;k esa jgrs gSaA

tho/kkjh vkil esa [kk| Ükà[kykvksa ds }kjk tqMs+ jgrs gSaA

[kk| Ükà[kyk dh 'kq#vkr ges'kk ikS/ks ls gksrh gSA

jsfxLrku dh [kk| Ükà[kyk &

ikS/ks   jsfxLrkuh dhMs+  fNidfy;k¡ vkSj pwgs   ckt vkSj mYyw

/kqzoh; izns'k dh [kk| Ükà[kyk&

dkbZ rFkk NksVs ikS/ks  NksVs tarq   cM+s tarq vkSj NksVh eNfy;k¡  cM+h
eNfy;k¡  lhy    /kzqoh; Hkkyw

vU;  [kk| Ükà[kyk&

ikS/ks   dhMs+  pexknM+  ckt+ vkSj mYyw

i`Foh ij fHk™k&fHk™k ifjfLFkfr;ksa esa tho/kkjh jgrs gaSA

tgk¡ tho/kkjh jgrs gSa vkSj iztuu djrs gSa mls mudk vkokl dgrs gSaA

fHk™k&fHk™k izdkj ds vkoklksa esa jgus okys tho/kkfj;ksa dk 'kjhj bl izdkj <y tkrk gS
fd os vius vkokl esa fcuk dfBukbZ ds thfor jg ldrs gaSA bls vuqdwyu dgrs gaSA

     vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice) &&&&&
1 -1 -1 -1 -1 - fjDr LFkku dh iwfrZ dhft, &fjDr LFkku dh iwfrZ dhft, &fjDr LFkku dh iwfrZ dhft, &fjDr LFkku dh iwfrZ dhft, &fjDr LFkku dh iwfrZ dhft, &

¼d½ thou dh ewy vko';drk,¡------------------------------ ] ------------------------------vkSj ------------
------------------gSaA

¼[k½  jsfxLrku esa fnu cgqr vf/kd----------------------------rFkk jkr cgqr vf/kd-------------------------gksrh gSA

¼x½  tho/kkjh vkil esa-----------------ls tqM+s jgrs gSaA

¼?k½  tgk¡ tho/kkjh jgrs gSa vkSj iztuu djrs gSa mls mudk------------------------dgrs gaSA

¼³½ ------------------------------------ds dkj.k tho/kkjh vius vkokl esa fcuk dfBukbZ ds jgrs gaSA

2 -2 -2 -2 -2 - lgh vFkok xyr dFkuksa dks igpku dj xyr dFku dks lgh dj fyf[k,&lgh vFkok xyr dFkuksa dks igpku dj xyr dFku dks lgh dj fyf[k,&lgh vFkok xyr dFkuksa dks igpku dj xyr dFku dks lgh dj fyf[k,&lgh vFkok xyr dFkuksa dks igpku dj xyr dFku dks lgh dj fyf[k,&lgh vFkok xyr dFkuksa dks igpku dj xyr dFku dks lgh dj fyf[k,&

d-  jsfxLrku esa pkjksa vksj ikuh gh ikuh gksrk gSA
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[k-  leqnzh ikS/ks gok esa fLFkr vkWDlhtu ysdj 'olu djrs gSaA

x-  vkdZfVd izns'k ds eq[; ekalkgkjh tarq pwgs] fgj.k vkSj [kjxks'k gSaA

?k-  vkdZfVd izns'k esa jgus okys tarqvksa ds 'kjhj ij cky ik, tkrs gaSA

³-  jsfxLrku ;k vkdZfVd izns'k esa jgus okys tho/kkjh gekjs vkokl esa jg ldrs gaSA

3 -3 -3 -3 -3 - buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these)&&&&&

d- fNidyh] ?kqu vkfn tarq ikuh ihrs gq, fn[kk;h D;ksa ugha nsrs \

[k- nhokjksa ij mxs ihiy ds ikS/ks dks [kfut yo.k rFkk ikuh dgk¡ ls izkIr gksrk gS \

x- vkdZfVd izns'k ds vf/kdka'k tarq lQsn jax ds D;ksa gksrs gSa \

?k- ,slh [kk| Ükà[kyk dk fuEkkZ.k dhft, tks leqnz ls vkjaHk gksdj tehu ij lekIr gksrh gksA

³- jsfxLrku rFkk leqnz dh ,d&,d [kk| Ükà̀a[kyk cukb,A

p- tho/kkjh ftl izdkj ds Ik;kZoj.k esa jgrs gSa mlesa jgus ds fy, vko’;d ifjorZu muds 'kjhj esa
 gks tkrs gSaA vius 'kCnksa esa fyf[k, fd ;fn iwjh i`Foh ij ,d leku Ik;kZoj.k gksrk rks tho/kkfj;ksa
 ij bldk D;k izHkko iM+rkA

N-  vius 'kCnksa esa fyf[k, fd xqQkvksa esa jgus okys pexknM+ xqQkvksa ds ckgj ik, tkus okys

  ikS/kksa ij fdl izdkj fuHkZj gksrs gSaA

t- ;fn leqnz ds ikuh ls lkjh dkbZ xk;c gks tk, rks mldk /kzqoh; Hkkyw  ij D;k izHkko iMs+xkA

 bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) &&&&&

1- NÙkhlx<+ esa izeq[krk ls ik;h tkus okyh ouLifr;ksa dh tkudkjh fofHkUu i=&if=dkvksa] lkfFk;ksa vkSj
f’k{kdksa dh lgk;rk ls ,d= djsaA egRoiw.kZ ouLifr;ksa ds fp= viuh ladyu iqfLrdk esa yxk,aA
bldh ppkZ ,oa izn’kZu viuh d{kk esa vo’; djsaA

2- NÙkhlx<+ dk jkt i’kq ou HkSlk ¼cwckyl&cwckyl½ mnUrh vHk;kj.; esa ik;k tkrk gS] jkT; i{kh
igkM+h eSuk ¼xzSdqyk bafMdk½ cLrj laHkkx esa ns[kh tkrh gSA blh izdkj fofHkUu i= if=dkvksa] lkfFk;ksa]
f’k{kdksa dh lgk;rk ls irk yxk,a  fd fuEufyf[kr tUrq NÙkhlx<+ esa dgk¡&dgk¡  ik;s tkrs gSa &ck?k]
rsUnqvk] lkaHkj] phry bu tUrqvksa ds fp=ksa dk ladyu dj ladyu iqfLrdk esa yxk,a rFkk iqfLrdk
dk izn’kZu fo’ks"k voljksa ij vius fo|ky; vkSj leqnk; esa djsaA fp=ksa ls ,slh [kk| Ükà[kyk,a Hkh cuk,a
ftlesa ck?k] rsUnqvk] lkaHkj vkSj phry vkrs gksaA

3- ekuo dh dqN xfrfof/k;ksa tSls& isM+ksa dks dkVuk] ouksa dh dVkbZ] f'kdkj djuk] euksjatu ds fy,
if{k;ksa dks fiatjs esa ikyukA buls gekjs jktdh; i{kh igkM+h eSuk ,oa vU; if{k;ksa dk vfLrRo [krjs
esa iM+ x;k gSA D;k ,slk dqN vkids ifjos'k esa rks ugha gks jgk] bldh takp djsa] fjiksVZ cuk,aA Ldwy
vkSj leqnk; esa bldh ppkZ vo'; djsaA



       ty        ty        ty        ty        ty (WATER)

vki tkurs gSa fd i`Foh dh lrg dk yxHkx rhu&pkSFkkbZ Hkkx ty ls <dk gS fQj Hkh xfeZ;ksa ds
ekSle esa vkius lekpkj i=ksa esa ty ladV ds fo"k; esa i<+k gksxkA vkius dHkh lkspk fd i`Foh ij ty dh
bruh miyC/krk ds ckn Hkh ty ladV dk dkj.k D;k gS \ vkb,] bls le>us dk iz;kl djsaA

2 -12 -12-12-12-1 ty ,d izk—frd lalk/ku ty ,d izk—frd lalk/ku ty ,d izk—frd lalk/ku ty ,d izk—frd lalk/ku ty ,d izk—frd lalk/ku (Water - A natural resource) &&&&&
i`Foh ij miyC/k dqy ty dk yxHkx 97% egklkxjksa esa] 2% fge[k.Mksa ds :i esa /kzqoh; pksfV;ksa

ij 'ks"k 1% ufn;ksa] >hyksa] rkykcksa esa rFkk i`Foh dh lrg ds uhps ik;k tkrk gSA bl  Hkwfexr ty dk mi;ksx
ge dq,¡ [kksndj djrs gSaA ok;qe.My esa ty] tyok"i] dksgjk rFkk cknyksa ds :i esa ik;k tkrk gS ¼fp=&2-1½A

egklkxjksa ds ty esa ued tSls dbZ vkSj inkFkZ ¼yo.k½ vf/kd ek=k esa ?kqys jgrs gSaA budh mifLFkfr
ds dkj.k ty [kkjk gks tkrk gSA blfy, ;g ihus] ugkus] diM+s /kksus ,oa flapkbZ ds fy, vuqi;ksxh gksrk gSA
fge[k.Mksa ds :i esa mifLFkr ty 'kq) gksrk gSA fdUrq bldk vklkuh ls mi;ksx ugha fd;k tk ldrkA
i`Foh ij miyC/k ty esa ls euq";ksa ds fy, mi;ksx esa vkus okys ty dh ek=k cgqr de gSA ;g yxHkx
10 yhVj ty esa 1 feyh ¼dqy ty dk 0-01%½ ds cjkcj gSA vc vki vuqeku yxk ldrs gSa fd gekjs
mi;ksx ds fy, fdruk de ty miyC/k gS rFkk ;g bruk egRoiw.kZ D;ksa gS \ blfy,] gesa bldk mi;ksx
lksp le>dj djuk pkfg,] bls csdkj u cgk,¡ A

2 -22 -22-22-22-2 thou fuokZg ds fy, ty dk egRo thou fuokZg ds fy, ty dk egRo thou fuokZg ds fy, ty dk egRo thou fuokZg ds fy, ty dk egRo thou fuokZg ds fy, ty dk egRo (Importance of water for living) &&&&&

ty lHkh lthokas dk ,d vfuok;Z ?kVd gSA euq"; ds 'kjhj esa Hkkj dh n`f"V ls yxHkx 70% ty
gksrk gSA lkj.kh&2-1 esa fofHk™k tarqvksa] ouLifr;ksa rFkk muds mRiknksa esa mifLFkr ty dh yxHkx izfr'kr
ek=k dks n'kkZ;k x;k gSA

2

egklkxj (Oceans)

vU; lzksrksa dk ty (Other sources)
 fge[k.M (Ice)

fp=&2-1 ìFoh ij ty dh miyC/krk (Availability of water on earth)
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     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &2-1&2-1&2-1&2-1&2-1

oLrq,¡oLrq,¡oLrq,¡oLrq,¡oLrq,¡ Hkkj ds vuqlkj ty dh yxHkx izfr'kr ek=kHkkj ds vuqlkj ty dh yxHkx izfr'kr ek=kHkkj ds vuqlkj ty dh yxHkx izfr'kr ek=kHkkj ds vuqlkj ty dh yxHkx izfr'kr ek=kHkkj ds vuqlkj ty dh yxHkx izfr'kr ek=k

gkFkh 80%

isM+ 60%

czsM 30%

nw/k 95%

VekVj 90%

larjk 85%

vkyw 80%

LoLFk euq"; dks ihus ds fy, izfrfnu yxHkx 2 ls 3 yhVj ty dh vko';drk gksrh gSA ;g 'kjhj
dh fofHk™k fØ;kvksa ds lapkyu ds fy, ¼ek/;e ds :i esa½ vko';d gSA ty vkek'k; esa Hkkstu dks ipkus
esa rFkk ips gq, Hkkstu ds vo'kks"k.k ,oa 'kjhj esa mlds laogu ds fy, vko';d gSA ge izfrfnu ty dk
fu"dklu ew= ,oa ilhus ds :i esa vif’k"V inkFkksaZ dks 'kjhj ls ckgj fudkyus ds fy, djrs gSaA ilhus ds
:i esa ty dk fudyuk gekjs 'kjhj ds rki dks fu;af=r djrk gSA vr% gesa i;kZIr ek=k esa ty dk lsou
djuk pkfg, ftlls 'kjhj dh leLr fØ;k,¡ mfpr :i ls lapkfyr gks ldsaA ikS/kksa ds fy, Hkh ty mruk

gh vko';d gS] ftruk fd tarqvksa ds fy,A vkb,] fØ;kdyki }kjk le>sa &

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 1& 1& 1& 1& 1

vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh (Materials required) %& %& %& %& %& ewax ds cht] dVksjh] ikuh] diM+k] feV~VhA

,d dVksjh esa ewax ds cht ysdj mls dqN ?kaVs ty esa Hkhxus nsaA vc Hkhxs gq, chtksa dks ty ls
fudkydj ,d diM+s esa ck¡/k nsaA blh izdkj ,d vU; diM+s esa lw[ks ewax ds cht ysdj iksVyh cuk ysaA Hkhxs
chtksa okyh iksVyh dks yxkrkj xhyk cuk, j[ksaA 3&4 fnuksa ckn nksuksa iksVyh ds chtksa dh rqyuk djsaA D;k
vkius dqN varj ik;k \ bl varj dk D;k dkj.k gS fy[ksaA

vc vadqfjr chtksa ds nks Hkkx dj mUgsa vyx&vyx LFkku ^^d** vkSj ^^[k** ij lw[kh feV~Vh esa cks
nsaA ̂ ^d** LFkku ds chtksa dks izfrfnu ikuh ls lhafp,] tcfd ̂ ^[k** LFkku ij ikuh u MkysaA 2&3  fnu i'pkr~
vki ns[ksaxs fd ^^d** LFkku ds chtksa esa o`f) gksrh gSA tcfd ^^[k** ds cht ;|fi vadqfjr Fks ijarq muesa o`f)
ugha gqbZA bldk dkj.k lksfp,A

D;k vkius ;g fu"d"kZ fudkyk fd ikS/kksa esa vadqj.k vkSj o`f) ds fy, ty vko';d gS \ vki ;g
Hkh tkurs gSa fd ikS/kksa dh tM+sa ty esa foys; [kfut yo.kksa dks vo'kksf"kr dj ikS/ks ds fofHk™k Hkkxksa rd igq¡pkrh
gSaA gjs ikS/ks lw;Z ds izdk'k dh mifLFkfr esa dkcZu MkbvkWDlkbM ,oa ty ls fØ;k dj Hkkstu cukrs gSaA bl
izdkj geus ns[kk ty ikS/kksa ds fy, fdruk egRoiw.kZ gSA

unh] rkykc vkSj leqnz esa jgus okys ikS/kksa rFkk tarqvksa ds fy, ty vkokl Hkh gSA izk;% tho ty esa ?kqyh
vkWDlhtu dk mi;ksx 'olu fØ;k esa rFkk tyh; ikS/ks dkcZu MkbvkWDlkbM dk mi;ksx izdk'k la'ys"k.k esa djrs

gSaA vkb,] uhps nh xbZ lkj.kh&2-2 esa dqN ikS/kksa vkSj tarqvksa ds uke fy[ksa] ty ftudk vkokl gSA

(Items) (Approximate percentage of water by weight )
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 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) & 2-2 & 2-2 & 2-2 & 2-2 & 2-2

    Ø-Ø-Ø-Ø-Ø-   tyh; tho  tyh; tho  tyh; tho  tyh; tho  tyh; tho mnkgj.kmnkgj.kmnkgj.kmnkgj.kmnkgj.k

     1- tyh; ikS/ks dey] --------------------------------------------------------------------------------------

     2- tyh; tarq eNyh] --------------------------------------------------------------------------------------

     3- tyh; lw{etho vehck] iSjkehf'k;e] ;wXyhuk----------------------------------------------

 buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) &&&&&

¼1½ egklkxjksa ds ty dk mi;ksx euq"; vius nSfud thou esa D;ksa ugha dj ldrs \
¼2½ euq"; ds 'kjhj ds fy, ty D;ksa vko';d gS \
¼3½ xeyksa esa yxs ikS/kksa dks ;fn ty ls u lhapk tk, rks D;k gksxk \ dkj.k lfgr le>kb, \
¼4½ tyh; thoksa ds fy, ty fdl izdkj egRoiw.kZ gS \

2 -32 -32-32-32-3 is; ty is; ty is; ty is; ty is; ty (Drinking water) &&&&&
ihus ;ksX; ty dks is; ty dgrs gSaA D;k lHkh lzksrksa ls izkIr ty ihus ;ksX; gksrk gS\ fofHk™k lzksrksa

ls izkIr ty esa ?kqfyr yo.k] fuyafcr d.k rFkk lw{e thok.kq gks ldrs gSaA dqN ?kqys gq, yo.k gekjs 'kjhj
ds fy, vko';d gSaA fdUrq budh ek=k ;fn vko';drk ls vf/kd gks rks mUgsa ty ls gVk;k tkuk pkfg,A

'kgjksa esa ihus ds ikuh dk forj.k djus ds iwoZ ty 'kks/ku la;a= }kjk ty esa mifLFkr fuyafcr
v'kqf);ksa rFkk thok.kqvksa dks nwj fd;k tkrk gSA ty esa mifLFkr uqdlkunsg thok.kqvksa dks nwj djus ds fy,
mlesa fojatd pw.kZ ¼Cyhfpax ikmMj½ feyk;k tkrk gSA blh izdkj ?kjksa esa dq,¡ ds ikuh dks ihus ;ksX; cukus
ds fy, fojatd pw.kZ vFkok iksVSf'k;e ijeSaxusV ¼yky nokbZ½ dh FkksM+h lh ek=k vFkok Dyksjhu dh xksyh
dk mi;ksx dhVk.kquk'kd ds :i esa fd;k tkrk gSA ty dks mckydj Hkh dhVk.kqjfgr fd;k tkrk gSA

?kjksa esa] ty esa fuyafcr v'kqf+);ksa dks nwj djus ds fy, fljsfed ds.My ;qDr fQYVj dk mi;ksx
fd;k tkrk gSA vktdy ijkcSaxuh fofdj.k }kjk ty dks dhVk.kqjfgr fd;k tkrk gSA

ns'k esa cgqr&lh chekfj;ksa dk izeq[k dkj.k lHkh ds fy, lqjf{kr is; ty dk miyC/k u gksuk gSA
NŸkhlx<+ esa bl leL;k dks nwj djus ds fy, ljdkjh rFkk xSjljdkjh laLFkk,¡ yxkrkj iz;kljr gSaA rkfd

lHkh dks lqjf{kr is; ty leqfpr ek=k esa miyC/k gks ldsA

vklqr ty vklqr ty vklqr ty vklqr ty vklqr ty (Distilled water)
;g ty dk 'kq)re :i gSA iz;ksx'kkykvksa esa iz;ksxksa ds fy, bldh vko';drk gksrh gSA vklqr

ty izkIr djus ds fy, ty dks xeZ dj ok"i esa rFkk ok"i dks la?kfur dj ty esa cnyk tkrk gSA
bls vki ?kj esa Hkh izkIr dj ldrs gSaA ,d cM+k ik= ysdj mlds Bhd chp esa ,d Hkkjh dVksjh

j[k nsaA vc ik= esa bruk ikuh Hkjs fd dVksjh u rSjsA vc bl ik= ds Åij ikjn'khZ IykfLVd dh 'khV ck¡/k
nsaA dVksjh ds Bhd Åij yxs IykfLVd ij ,d NksVk iRFkj j[k dj midj.k dks /kwi esa j[k nsaA dqN nsj ckn
IykfLVd 'khV ds uhps dVksjh esa ty dh cwansa ,df=r gks tkrh gSaA ;gh vklqr ty gS ¼fp=&2-2½A

(S. No.)          (Aquatic organisms)                            (Examples)
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fp=&2-2 vklqr ty ,d= djuk  (Collecting distilled water)

 buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) &&&&&

¼1½ fofHk™k lzksrksa ls izkIr ty ihus ;ksX; D;ksa ugha gksrk \

¼2½ ty dks ihus ;ksX; cukus ds fy, fdu&fdu fof/k;ksa dk iz;ksx fd;k tkrk gS \

¼3½ vklqr ty ls vki D;k le>rs gSa \

2 -42 -42-42-42-4 ty ds HkkSfrd xq.k ty ds HkkSfrd xq.k ty ds HkkSfrd xq.k ty ds HkkSfrd xq.k ty ds HkkSfrd xq.k (Physical properties of water) &&&&&

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 2& 2& 2& 2& 2

 vko';d lkexzh  vko';d lkexzh  vko';d lkexzh  vko';d lkexzh  vko';d lkexzh (Materials required)     %&%&%&%&%& ij[kuyh] tyA

,d ij[kuyh dks ty ls rhu&pkSFkkbZ Hkj yssaA ij[kuyh dks /;ku ls ns[ksa rFkk uhps nh lkj.kh dks
dkWih esa cukdj ty ds xq.kksa dks fy[ksa &

 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &2-3 &2-3 &2-3 &2-3 &2-3

               Ø-Ø-Ø-Ø-Ø- (S. No.) xq.k xq.k xq.k xq.k xq.k (Property) voyksdu voyksdu voyksdu voyksdu voyksdu (Observation)

    1-  jax ----------------------------------------------------------------------------------------------------------

    2-  xa/k ----------------------------------------------------------------------------------------------------------

    3-  Lokn ----------------------------------------------------------------------------------------------------------

    4-  ikjnf'kZrk ----------------------------------------------------------------------------------------------------------

    5-  voLFkk ----------------------------------------------------------------------------------------------------------

¼lkekU; rki ij½

ty dh ikjnf'kZrk ds dkj.k gh izdk'k] tyh; ikS/kksa rd igq¡prk gS rFkk muesa Hkkstu fuekZ.k dh
izfØ;k gksrh gSA

iRFkj
(Stone)

dVksjh
(Bowl)

ikjn’khZ IykfLVd
(Transparent plastic sheet)

ik=
(Utensil)

ikuh
(Water)

vklqr ty
(Distilled water)
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ty dk fgekad 0ŒC gS vFkkZr~ bl rki ij ty] cQZ esa ifjofrZr gks tkrk gSA cQZ 0ŒC rki ij
gh ty esa cny tkrk gSA bls cQZ dk xyukad dgrs gSaA
ty dk DoFkukad 100ŒC gS] bl rki ij ty mcyus yxrk gS rFkk Hkki esa cny tkrk gSA blh
rki ij Hkki dks BaMk djus ij og ty esa cny tkrh gSA
xzh"e _rq esa xeZ {ks=ksa esa lkekU;r% dwyjksa dk mi;ksx fd;k tkrk gSA dwyj esa ty dks iai }kjk

mlds rhu vksj yxh pVkb;ksa ij fxjk;k tkrk gS] gok xhyh pVkb;ksa esa ls vanj vkrh gS vkSj ty dk
ok"ihdj.k dj BaMh gks tkrh gSA dwyj esa yxk ia[kk tc pyrk gS rc og blh BaMh gok dks dejs esa Qsadrk
gS rFkk dejk BaMk gks tkrk gSA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 3 & 3 & 3 & 3 & 3

vko';d lkexzh %&vko';d lkexzh %&vko';d lkexzh %&vko';d lkexzh %&vko';d lkexzh %& chdj] vklqr ty] eksVk xŸkk] dkcZu dh NM+sa] cYc] rkj] lsy] uedA

,d chdj esa vklqr ty ysaA vc eksVs xŸks esa nks dkcZu dh NM+sa yxk nsa rFkk mls fp=&2-3 ds vuqlkj
chdj ds Åij j[k nsaA bu NM+ksa dks rk¡cs ds rkj dh lgk;rk ls lsy vkSj cYc ls tksM+saA D;k cYc tyrk

gS \ vc ty esa ,d pEep ued ?kksysa fQj iz;ksx dks nksgjk,¡A
D;k cYc vc tyrk gS \ vklqr ty fo|qr dk dqpkyd gksrk gS]
fdUrq yo.k ?kqy tkus ds dkj.k foy;u fo|qr dk pkyd gks tkrk
gS rFkk cYc tyus yxrk gSA

cjlkr ds fnuksa esa dHkh&dHkh [kqys fctyh ds rkj dk xhyh
nhokj ls lEidZ gks tkrk gS rks nhokj Nwus ls >Vdk yxrk gSA
bldk dkj.k Hkh ty esa ?kqys yo.kksa ds dkj.k ty ls fo|qr dk
izokfgr gksuk gSA

2-5 ty ,d vuks[kk foyk;d 2-5 ty ,d vuks[kk foyk;d 2-5 ty ,d vuks[kk foyk;d 2-5 ty ,d vuks[kk foyk;d 2-5 ty ,d vuks[kk foyk;d (Water a unique solvent)&&&&&

ty esas cgqr ls inkFkZ ?kqyu'khy gSaA bls lkoZf=d foyk;d
dgk tkrk gSA fdlh foyk;d esa ?kqyus okys inkFkksZa dks foys;

dgrs gSaA tc dksbZ foys;] foyk;d esa ?kqyrk gS rks cuk feJ.k foy;u dgykrk gSA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 4& 4& 4& 4& 4

                                    vko';d lkexzh  vko';d lkexzh  vko';d lkexzh  vko';d lkexzh  vko';d lkexzh %&%&%&%&%& dk¡p dh LykbM] uy dk ty] xeZ djus dk lk/kuA
dk¡p dh LykbM ij uy ds ty dh dqN cw¡nsa j[kdj rc rd xeZ djsa tc rd og iwjk ok"i cudj

u mM+ tk,A ty dk ok"ihdj.k LykbM dks lw;Z ds izdk'k esa j[kdj Hkh fd;k tk ldrk gSA  D;k LykbM
ij dksbZ inkFkZ izkIr gqvk \ ;g inkFkZ ty esa ?kqys yo.k gSaA

     
fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 5& 5& 5& 5& 5

vko';d lkexzh %vko';d lkexzh %vko';d lkexzh %vko';d lkexzh %vko';d lkexzh %&&&&& chdj] ued] 'kDdj] ty] f=ikn LVSaM] rkj dh tkyh] pEep] xeZ djus dk
lk/kuA

 ,d chdj dks ty ls vk/kk Hkjdj ,d pEep ued Mkysa rFkk dk¡p dh NM+ ls fgyk,¡A D;k iwjk

ued ty esa ?kqy x;k \ ued ds ?kqy tkus ij Øe'k% vk/kk&vk/kk pEep ued rc rd Mky dj fgyk,¡

tc rd vkSj vf/kd ued ?kqyuk can u gks tk,A bl izdkj izkIr foy;u dks ml rki ij ml inkFkZ dk

cYclsy
(Cell)

bysDVªksM
ued ;qDr
ty

fp=&2-3 fo|qr pkydrk
(Conduction of electricity)

rk¡cs
dk rkj

(Bulb)

(Copper wire)

(Electrode)

(Water with salt)
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lar`Ir foy;u dgrs gSaA vc chdj dks f=ikn LVS.M ij j[kdj xeZ djsaA iqu% ued dks ?kksysaA vki ns[ksaxs

fd rki c<+us ds lkFk&lkFk ued vkSj vf/kd ?kqyrk gSA bl izdkj ge ns[krs gSa fd rkiØe esa ifjorZu ds

lkFk foys;rk cnyrh gSA

;gh iz;ksx 'kDdj rFkk vU; inkFkksZa ds lkFk nksgjk,¡A vki ns[ksaxs fd lar̀Ir foy;u cukus ds fy, iz;qDr

inkFkksZa dh ek=k fHk™k&fHk™k gksrh gS vFkkZr~ fHk™k&fHk™k inkFkksZa dh ty esa foys;rk vyx&vyx gksrh gSA

fdlh fuf'pr rki ij fdlh inkFkZ dh 100 feyhyhVj ty esa foys; vf/kdre ek=k] ml inkFkZ dh

ml rki ij foys;rk ¼?kqyu'khyrk½ dgykrh gSA

ty esa Bksl gh ugha cfYd xSlsa tSls& vkWDlhtu] dkcZu MkbvkWDlkbM bR;kfn Hkh foys; gSaA dkcZu

MkbvkWDlkbM xSl ty esa vkWDlhtu dh vis{kk vf/kd foys; gSA 'khry is; cukrs le; vf/kd nkc ij

dkcZu MkbvkWDlkbM xSl ty esa foys; dh tkrh gSA

xSlksa dh ty esa foys;rk rki o`f) ds lkFk de gksrh tkrh gSA ;gh dkj.k gS fd] xehZ ds ekSle

esa de xgjs rkykcksa rFkk ljksojksa dk ty tc vf/kd xeZ gks tkrk gS rc mlesa  foys; vkWDlhtu dh ek=k

de gks tkrh gSA

2-62-62-62-62-6 leqnzh ty dk [kkjkiu leqnzh ty dk [kkjkiu leqnzh ty dk [kkjkiu leqnzh ty dk [kkjkiu leqnzh ty dk [kkjkiu (Salinity of sea water) &&&&&
o"kkZ dk ty vklqr ty gksrk gSA ftlesa [kfut yo.k ugha ik, tkrsA fdUrq ok;qe.Myh; iznw"k.k

ds dkj.k mlesa fofHk™k xSlsa ?kqy tkrh gaSA tc ;g ty] e`nk rFkk pV~Vkuksa esa ls gksdj cgrk gS rks mlesa

dbZ izdkj ds [kfut yo.k ?kqy tkrs gSaA ufn;ksa ls cgdj ;g ty leqnz rd igq¡p tkrk gSA bl izdkj

leqnz ds ty esa yo.kksa dh ek=k c<+ tkrh gS rFkk leqnz dk ikuh [kkjk gks tkrk gSA leqnzh ty ds ,d yhVj

esa yxHkx 35 xzke yo.k gksrs gSa ftlesa vf/kd ek=k esa ued ¼lksfM;e DyksjkbM½ ds vfrfjDr de ek=k

esa vU; izeq[k yo.k lksfM;e czksekbM] eSXuhf'k;e DyksjkbM rFkk iksVSf'k;e vk;ksMkbM gksrs gSaA

vk;ksMhu dh vYi ek=k gekjs 'kjhj ds fy, vko';d gSA leqnzh ty ls izkIr ued esa FkksM+h ek=k

esa iksVSf'k;e vk;ksMkbM ik;k tkrk gSA fdUrq ;g 'kq)hdj.k dh izfØ;k esa vyx dj fn;k tkrk gSA 'kq)

ued esa bldh fu/kkZfjr ek=k iqu% feykdj ued dks vk;ksMhu;qDr cuk;k tkrk gSA tks gesa vk;ksMhu dh

deh ls gksus okys ?ksa?kk jksx ls lqj{kk iznku djrk gSA

     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) &&&&&

1 ty dks lkoZf=d foyk;d D;ksa dgk tkrk gS \

2 mu yo.kksa ds uke fyf[k, tks leqnzh ty esa ik, tkrs gSa \

3 laf{kIr fVIi.kh fyf[k, &

¼d½ lar`Ir foy;u ¼[k½ foys;rk

4 ty ds fdl xq.k ds dkj.k lw;Z dk izdk'k tyh; ikS/kksa rd igq¡prk gS \

2-72-72-72-72-7 ty dk vlaxr O;ogkj ty dk vlaxr O;ogkj ty dk vlaxr O;ogkj ty dk vlaxr O;ogkj ty dk vlaxr O;ogkj (Anamalous behaviour of water) &&&&&
lkekU;r% inkFkZ dk Bksl :i mlds nzo :i dh rqyuk esa Hkkjh gksrk gSA ijarq ty dk O;ogkj blds
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foijhr gksrk gSA vkius ns[kk gksxk fd xehZ ds fnuksa esa 'kjcr dks BaMk djus ds fy, Mkys x, cQZ ds VqdM+s
ty ds Åij rSjrs gSaA vr% ge dg ldrs gSa fd cQZ dk ?kuRo ty ds ?kuRo ls de gksrk gSA

  
  nzO;eku   nzO;eku   nzO;eku   nzO;eku   nzO;eku (Mass)

     fdlh inkFkZ dk ?kuRo mlds bdkbZ vk;ru dk nzO;eku gSAfdlh inkFkZ dk ?kuRo mlds bdkbZ vk;ru dk nzO;eku gSAfdlh inkFkZ dk ?kuRo mlds bdkbZ vk;ru dk nzO;eku gSAfdlh inkFkZ dk ?kuRo mlds bdkbZ vk;ru dk nzO;eku gSAfdlh inkFkZ dk ?kuRo mlds bdkbZ vk;ru dk nzO;eku gSA  ?kuRo       ¾  ?kuRo       ¾  ?kuRo       ¾  ?kuRo       ¾  ?kuRo       ¾
            vk;ru  vk;ru  vk;ru  vk;ru  vk;ru

ty dk ?kuRo 4ŒC ij vf/kdre gksrk gSA ;g 1 fdyksxzke izfr yhVj gSA tcfd cQZ dk ?kuRo
0-9 fdyksxzke izfr yhVj gSA blfy, cQZ dks ty esa Mqckus ij mldk yxHkx 1@9ok¡ Hkkx ty dh lrg
ds Åij jgrk gS vkSj 8@9 ok¡ Hkkx ty ds uhpsA blh dkj.k BaMs ns'kksa esa leqnz esa rSjrh cQZ dh pV~Vkuksa
ds ty ds vanj Mwcs gq, Hkkx dk lgh vuqeku ugha yxk;k tk ldrkA blfy, tyiksrksa ¼ikuh ds tgkt½
dks cQZ dh pV~Vkuksa ds ikl ls xqtjrs le; lko/kkuh j[kuh iM+rh gSA

VkbVSfud uked tyiksr ,slh gh ,d rSjrh gqbZ cQZ dh pV~Vku ls Vdjkdj Mwc x;k Fkk ftlls
lSdM+ksa ;kf=;ksa dh e`R;q gks xbZ FkhA

cQZ dk ?kuRo ty dh rqyuk esa de gksuk tyh; thou ds fy, ojnku gSA vR;f/kd BaMs ekSle
esa tc ok;qe.My dk rki 0ŒC ls Hkh de gks tkrk gS] leqnz ,oa >hyksa ds Åij okyk ty cQZ ds :i esa
teus yxrk gS rFkk ?kuRo de gksus ds dkj.k cQZ ty ds Åij rSjrh gSA cQZ ds dqpkyd gksus ds dkj.k
cQZ ds uhps okys ty dh Å"ek ckgj ugha fudy ikrh vkSj ty dk rki vf/kd cuk jgrk gSA bl dkj.k
ty esa jgus okys tho&tarq ,oa ikS/ks thfor jgrs gSaA

geus ns[kk gS fd teus ij ty dk ?kuRo de gks tkrk gS rFkk vk;ru c<+ tkrk gSA ;fn jsfÝtjsVj
ds Ýhtj esa cksry dks ty ls Åij rd Hkjdj j[kk tk, rks cQZ ds c<+s gq, vk;ru ds dkj.k cksry VwV

tkrh gSA

2-82-82-82-82-8 dBksj ,oa e`nq ty dBksj ,oa e`nq ty dBksj ,oa e`nq ty dBksj ,oa e`nq ty dBksj ,oa e`nq ty (Hard and soft water) & & & & &

ugkus rFkk diM+k /kksus ds fy, lkekU;r% lkcqu dk mi;ksx fd;k tkrk gSA tc
ty lkcqu ds lkFk cgqr lk >kx nsrk gS rks mls ge e`nq ty dgrs gSaA dqN Lkzksrksa ls
izkIr ty lkcqu ds lkFk vPNh rjg >kx ugha nsrk mls dBksj ty dgrs gSaA dBksj ty
esa dSfY'k;e ,oa eSXuhf'k;e ds  yo.k ?kqys jgrs gSa tks lkcqu ds lkFk fØ;k dj vfoys;
inkFkZ cukrs gSa bl dkj.k i;kZIr >kx ugha ns ikrsA

ty dh dBksjrk nks izdkj dh gksrh gS &ty dh dBksjrk nks izdkj dh gksrh gS &ty dh dBksjrk nks izdkj dh gksrh gS &ty dh dBksjrk nks izdkj dh gksrh gS &ty dh dBksjrk nks izdkj dh gksrh gS &
1 vLFkk;h dBksjrk (Temporary hardness)

2 LFkk;h dBksjrk (Permanent hardness)

vLFkk;h dBksjrk ty esa eSXuhf'k;e o dSfY'k;e ds ckbdkcksZusVksa ds ?kqyus ds dkj.k gksrh gSA bls
ty dks mckydj nwj fd;k tk ldrk gSA

LFkk;h dBksjrk ty esa dSfY'k;e o eSXuhf'k;e ds DyksjkbM rFkk lYQsV yo.k ?kqys gksus ds dkj.k

gksrh gSA ty dh LFkk;h dBksjrk dks mckydj nwj ugha fd;k tk ldrkA

2-92-92-92-92-9 ty dk fo|qr vi?kVu & ¼f'k{kd }kjk izn'kZu½ ty dk fo|qr vi?kVu & ¼f'k{kd }kjk izn'kZu½ ty dk fo|qr vi?kVu & ¼f'k{kd }kjk izn'kZu½ ty dk fo|qr vi?kVu & ¼f'k{kd }kjk izn'kZu½ ty dk fo|qr vi?kVu & ¼f'k{kd }kjk izn'kZu½ [Electrolysis of water- (demonstration by the teacher)]

ty fdu vo;oksa ls feydj cuk gS bls tkuus ds fy, mldk fo|qr vi?kVu fd;k tkrk gSA

(Volume)
(Density)
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vko';d lkexzh %&vko';d lkexzh %&vko';d lkexzh %&vko';d lkexzh %&vko';d lkexzh %& pkSM+s eq¡g okyh IykfLVd dh cksry] pkdw] nks fNnz okyk jcj dkdZ] LVS.M]
lY¶;wfjd vEy] ikuh] dkcZu dh nks NM+sa] nks ij[kufy;k¡] cSVjh ¼6 oksYV½] ekfplA

bl iz;ksx dks djus ds fy, pkSM+s eq¡g okyh IykfLVd dh cksry ysdj mldh ryh dkV nsaA cksry
ds eq¡g ij nks fNnz okyk jcj dkdZ yxkdj bu fNnzksa esa dkcZu dh nks NM+sa yxk nsaA cksry dks fp=&2-4 ds

vuqlkj O;ofLFkr djsaA mYVh j[kh bl cksry esa nks&frgkbZ ty Hkj dj dqN cw¡nsa lY¶;wfjd vEy dh MkysaA
vc ty ls Hkjh dk¡p dh nks ij[kufy;ksa dks dkcZu bysDVªksMksa ij bl izdkj mYVk j[ksa fd mlesa ty iwjk
Hkjk jgsA nksuksa bysDVªksMksa dks fo|qr /kkjk ds L=ksr ¼cSVjh½ ls tksM+ nsaA dqN nsj ckn xSl ds cqycqys bysDVªksMksa
ls mBdj ij[kufy;ksa esa ,df=r gksus yxrs gSaA D;k nksuksa ij[kufy;ksa esa xSlksa dk leku vk;ru ,df=r
gqvk \ ,d ij[kuyh esa nwljh ij[kuyh dh vis{kk nqxuh xSl ,df=r gksrh gSA tc ij[kuyh esa xSl iwjh
Hkj tk, rc mlds eq¡g ij vaxwBk yxkdj ij[kuyh dks bysDVªksM ls gVk ysaA ij[kuyh ds eq¡g dks dkdZ }kjk
can dj nssaA ,df=r xSl dk ijh{k.k djus ds fy, ij[kuyh dk dkdZ [kksydj tyrh ekfpl dh rhyh ys
tk,aA rhyh uhyh ykS ds lkFk tyrh gS rFkk ikWi dh vkokt mRi™k gksrh gSA ;g gkbMªkstu xSl dh mifLFkfr
dks n'kkZrk gSA tc nwljh ij[kuyh xSl ls Hkj tk,a rks iwokZuqlkj mls Hkh gVk ysaA bl ij[kuyh ds eq¡g ds
lehi Hkh tyrh gqbZ ekfpl dh rhyh ys tk,aA vc D;k gqvk \ og rsth ls tyus yxrh gSA ,slk vkWDlhtu
xSl ds dkj.k gksrk gSA

bl fØ;kdyki ls ;g irk pyrk gS fd ty gkbMªkstu rFkk vkWDlhtu ds la;ksx ls curk gS rFkk
blesa vk;ru ds vuqlkj gkbMªkstu] vkWDlhtu ls nqxuh gksrh gSA

2-102-102-102-102-10 ty pØty pØty pØty pØty pØ

leqnzksa] >hyksa ,oa rkykcksa rFkk ty ds vU; Lkzksrksa dk ty yxkrkj okf"ir gksrk jgrk gSA ikS/ks ,oa
tarq Hkh fofHk™k tSfod izfØ;kvksa ds }kjk tyok"i mRi™k djrs gSaA ;g tyok"i ok;qeaMy esa ,df=r gksrh
jgrh gSA

tyok"i gYdh gksus ds dkj.k Åij dh vksj tkrh gSA ok;qeaMy ds Åijh lrg dk rki  de gksus
ds dkj.k ;g tyok"i NksVh&NksVh cw¡nksa ds :i esa la?kfur gks tkrh gS ,oa ckny cukrh gSA cknyksa esa ty
dh cw¡nsa ikl&ikl vkrh gSa rks ikuh dh cM+h cw¡nsa cu tkrh gSa rFkk o"kkZ ds :i esa fxjus yxrh gSaA bl izdkj
ty iqu% ty lzksrksa esa igqap tkrk gS ¼fp=&2-5½ rFkk ty pØ iw.kZ gksrk gSA

vkWDlhtu

gkbMªkstu

vEyh; ty

ij[kufy;k¡

dkcZu bysDVªksM

cSVjh

fp=&2-4 ty dk fo|qr vi?kVu

(Hydrogen)

(Test tubes)

(Sulphuric acid)

(Oxygen)

(Carbon rods)

(Battery)

(Electrolysis of Water)

(Water cycle) -
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 leqnz

lw;Z

ckny

o"kkZ

fp=- 2-5 ty pØ

     buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,

1 BaMs izns'kksa esa unh] rkykc esa jgus okys tho&tarq ty ds teus ds ckn Hkh dSls thfor jgrs gSa\

2 cQZ] ty ds Åij rSjrh gS dkj.k Li"V dhft,A

3 dBksj vkSj e`nq ty dh igpku dSls djsaxs \

4 iz;ksx }kjk fl) dhft, fd ty nks xSlksa ls feydj cuk gS \

2-112-112-112-112-11 ty iznw"k.kty iznw"k.kty iznw"k.kty iznw"k.kty iznw"k.k

fofHk™k Lkzksrksa ds ty esa vusd jklk;fud inkFkZ] ey&ew= rFkk nwljs vokafNr inkFkZ tSls
dwM+k&djdV] ukfy;ksa dk xank ikuh vkfn fey tkrs gSaA ftlls ;g ihus rFkk ?kjsyw dk;ksZa  dks djus ds ;ksX;
ugha jgrkA ,sls ty dks iznwf"kr ty dgrs gSaA ty dks iznwf"kr djus okys inkFkZ iznw"kd rFkk buds }kjk ty
dk nwf"kr gks tkuk ^^ty&iznw"k.k** dgykrk gSA c<+rs vkS|ksfxdhdj.k ds dkj.k ty iznw"k.k ,d xaHkhj

leL;k ds :i esa lkeus vk;k gSA

2-11-1 ty iznw"k.k ds dkj.k 2-11-1 ty iznw"k.k ds dkj.k 2-11-1 ty iznw"k.k ds dkj.k 2-11-1 ty iznw"k.k ds dkj.k 2-11-1 ty iznw"k.k ds dkj.k (Causes of water pollution)&&&&&
1 euq";ksa ds dk;Zdyki 1 euq";ksa ds dk;Zdyki 1 euq";ksa ds dk;Zdyki 1 euq";ksa ds dk;Zdyki 1 euq";ksa ds dk;Zdyki (Activities of human beings) &

euq";ksa ds cgqr ls dk;Zdyki ty dks iznwf"kr djrs gSaA vkius ns[kk gksxk izk;% yksx vius ?kjksa dk dpjk]
lM+h&xyh oLrq,¡ vkfn ukyh esa Qsad nsrs gSaA ukfy;ksa dk ;g ty rkykc] ufn;ksa esa feydj mls iznwf"kr djrk
gSA blh izdkj unh&rkykcksa esa ugkdj] diM+s /kksdj] tkuojksa rFkk xkfM+;ksa dks lkQ dj ty dks xank djrs gSaA
dqN LFkkuksa ij 'koksa dks Hkh ty esa cgk fn;k tkrk gSA nsoh&nsorkvksa dh ewfrZ;ksa ds ty esa foltZu ls muds
fuekZ.k esa mi;ksx fd, x, jaxksa ds dkj.k ty iznwf"kr gks tkrk gSA vLirkyksa ls Qsadk x;k vif'k"V]tarqvksa dk

ey&ew= Hkh ty dks iznwf"kr djrk gSA blls ty esa vusd jksxksa ds thok.kq fey tkrs gSaA

unh

(Answer these) -

(Water pollution) -

(Water Cycle)

(sun)

(Rain)

(clouds)

(oceans)

(river)
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2 [ksrh ls 2 [ksrh ls 2 [ksrh ls 2 [ksrh ls 2 [ksrh ls (Through agriculture) &&&&&

Qlyksa dks u"V gksus ls cpkus ds fy, rFkk iSnkokj c<+kus ds fy, dhVuk'kh] [kjirokjuk'kh nokb;ksa
rFkk vusd izdkj dh [kknksa dk mi;ksx fd;k tkrk gSA buesa iz;qDr ?kkrd inkFkZ ty esa ?kqydj unh] rkykcksas

esa igq¡p tkrs gSa rFkk ty dks iznwf"kr djrs gSaA

3 m|ksxksa ls 3 m|ksxksa ls 3 m|ksxksa ls 3 m|ksxksa ls 3 m|ksxksa ls (Through industries) &&&&&

fofHk™k m|ksx /ka/kksa esa eq[; inkFkZ ds fuekZ.k ds lkFk&lkFk dqN vuqi;ksxh inkFkZ ¼vif'k"V inkFkZ½
Hkh curs gSaA ;s vif'k"V inkFkZ izk;% gkfudkjd gksrs gSaA tc dkj[kkuksa esa bu vif'k"V inkFkksZa ds fudklh
dh O;oLFkk mfpr ugha gksrh rc os mls unh] rkykcksa esa NksM+ nsrs gSa ftlls ty iznwf"kr gks tkrk gSA tc
;g ty isM+&ikS/kksa rFkk tho&tarqvksa }kjk mi;ksx fd;k tkrk gS rc mUgsa gkfu igq¡pkrk gSA vif'k"V inkFkksZa

esa ;fn ySM] ejdjh] Øksfe;e] dSMfe;e vkfn mifLFkr gksa rks os ?kkrd jksx mRi™k djrs gSaA

2-11-2 ty iznw"k.k dh jksdFkke 2-11-2 ty iznw"k.k dh jksdFkke 2-11-2 ty iznw"k.k dh jksdFkke 2-11-2 ty iznw"k.k dh jksdFkke 2-11-2 ty iznw"k.k dh jksdFkke (Controlling water pollution) &&&&&

'kklu }kjk i;kZoj.k iznw"k.k jksdus ds fy, dqN fu;e cuk;s gSaA ftudk lHkh ukxfjdksa] laLFkkuksa rFkk
m|ksx /ka/kksa dks vfuok;Zr% ikyu djuk pkfg,A ty iznw"k.k dks jksdus ds fy, dbZ mik; fd, tk ldrs gSaA
tSls& izR;sd vkS|ksfxd laLFkku esa bl izdkj ds midj.k yxk, tk,a tks iznwf"kr ty esa mifLFkr gkfudkjd
inkFkZ] dkcZfud ;kSfxd] jax ,oa xa/k dks nwj djsaA rkfd ml ty dk iqu% mi;ksx fd;k tk ldsA

vkids vkl&ikl ds ty lzksrksa esa gksus okys iznw"k.k ds dkj.k rFkk mls jksdus ds mik;ksa dh lwph
viuh dkWih esa cuk,a rFkk d{kk esa ppkZ djsaA

2-11-3 iznwf"kr ty dk mipkj 2-11-3 iznwf"kr ty dk mipkj 2-11-3 iznwf"kr ty dk mipkj 2-11-3 iznwf"kr ty dk mipkj 2-11-3 iznwf"kr ty dk mipkj (Treatment of polluted water)
vkb,] iznwf"kr ty ds mipkj dks le>us ds fy, ,d fØ;kdyki djrs gSa ,slh gh izfdz;k,a okfgr

ty mipkj la;a= esa laikfnr gksrh gaSA

     fØ;kdyki & 6fØ;kdyki & 6fØ;kdyki & 6fØ;kdyki & 6fØ;kdyki & 6

vko';d lkexzh& vko';d lkexzh& vko';d lkexzh& vko';d lkexzh& vko';d lkexzh& dk¡p dk cM+k tkj] 4 ij[kufy;k¡ ;k dksfudy ¶ykLd] ?kkl ds fruds vFkok
larjs ds fNyds] viektZd] ikuh] L;kgh] foyksMd] fQYVj i=] LVS.M] dhi] ckyw] eghu ctjh] e/;e lkbt
dh ctjhA

;g fØ;kdyki lewgksa esa foHkkftr gksdj djsa rFkk izR;sd pj.k esa izs{k.kksa dks fjdkWMZ djsaA dk¡p ds
fdlh cM+s tkj dks 3@4 Hkkx rd ikuh ls Hkj ysaA blesa dqN ?kkl ds fruds vFkok larjs ds fNyds tSls
dkcZfud vif'k"V FkksM+h ek=k esa viektZd vkSj L;kgh vFkok fdlh jax dh dqN cw¡nas feyk nsaA tkj esa <Ddu
yxkdj mls vPNh rjg fgyk,¡ vkSj feJ.k dks nks fnu rd /kwi esa j[kk jgus nsaA nks fnu ckn feJ.k dks
fQj ls fgyk,¡ vkSj bldh vYi ek=k uewus ds rkSj ij ,d ij[kuyh ;k dksfudy ¶ykLd esa MkysaA bl
ij[kuyh esa mipkj ls igys uewuk&1 dh fpV yxkdj bls ukekafdr djsaA feJ.k dh xa/k dSlh gS\ dk¡p
ds tkj esa 'ks"k cps feJ.k dks ;kaf=d foyksMd vFkok feDlj }kjk dbZ ckj foyksfMr djsaA vxys fnu ,d
vU; ij[kuyh esa bl okfrr ty dks Mky nsaA bls uewuk&2 ds :i esa ukekafdr djsaA fQYVj i= ds ,d
VqdM+s dks eksM+dj 'kaDokdkj cuk ysaA vc fQYVj i= dks LoPN ikuh ls xhyk djsa vkSj fQj 'kadq dks dhi
esa yxk nsaA ¼tSlk fd vkius d{kk VI esa fd;k FkkA½ dhi esa igys ckyw] mlds Åij eghu ctjh vkSj var
esa e/;e lkbt dh ctjh dh ijrsa fcNk,a ¼fp= 2-6½ ¼okLrfod fQYVj la;a=] fQYVj i= dk mi;ksx ugha
djrs gSa] ysfdu ckyw ds fQYVj dh eksVkbZ dbZ ehVj gksrh gS½ cps gq, okfrr ty dks fQYVj djds chdjksa
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esa Hkj nhft,A nzo dks fQYVj ls ckgj er fxjus nhft,A ;fn fQYVj fd;k gqvk nzo LoPN u gks rks bls
rc rd fQYVj djrs jgsa] tc rd fd vkidks LOkPN ty ugha fey tkrkA fQYVfjr ty ds uewus dks rhljh
ij[kuyh esa Mkysa vkSj mls fQYVfjr ty] uewuk&3 ds :i esa ukekafdr djsaA pkSFkh ij[kuyh esa fQYVfjr
ty dk ,d vU; uewuk ysaA blesa Dyksjhu dh ,d xksyh MkysaA

 fp= 2-6 okfrr nzo dks fQYVj djus dk izØe ( Filtration process)
 bls vPNh rjg ls feyk,a] tc ty LOkPN gks tk, rc ij[kuyh dks Dyksjhuhd̀r uewuk&4 ds :i esa ukekafdr

djsaA lHkh ij[kufy;ksa ds uewuksa dk /;kuiwoZd voyksdu djsaA bUgsa p[ksa er dsoy mudh xa/k lwa?ksaA
vc fuEufyf[kr iz'ukas ds mRrj nhft, &vc fuEufyf[kr iz'ukas ds mRrj nhft, &vc fuEufyf[kr iz'ukas ds mRrj nhft, &vc fuEufyf[kr iz'ukas ds mRrj nhft, &vc fuEufyf[kr iz'ukas ds mRrj nhft, &
•  okru ds ckn nzo ds jax&:i esa vkidks D;k ifjorZu fn[kkbZ nsrk gS\
•  D;k okru ls nzo dh xa/k cny tkrh gS\
•  ckyw ds fQYVj }kjk fdl izdkj dh v'kqf);k¡ nwj gks xbZ \
•  D;k Dyksjhu ls nwf"kr ty dk jax yqIr gks x;k \
•  D;k bl fØ;kdyki }kjk vki iznwf"kr ty dk mipkj dj ik,\
2-12  HkkSety rFkk HkkSety Lrj2-12  HkkSety rFkk HkkSety Lrj2-12  HkkSety rFkk HkkSety Lrj2-12  HkkSety rFkk HkkSety Lrj2-12  HkkSety rFkk HkkSety Lrj
;fn ge fdlh rkykc ds ikl xM~<k [kksnsa rks gesa ogk¡ vknzZ ¼ue½ feV~Vh fey ldrh gSA feV~Vh esa ;g

ueh Hkwfexr ty dh mifLFkfr ds dkj.k gksrh gSA vf/kd xgjkbZ rd [kksnsa rc ge ik,axs fd feV~Vh ds d.kksa
ds chp ds lkjs vodk'k ty ls Hkjs gksrss gSaA bl ijr dh Åijh lhek HkkSety Lrj dgykrh gSA HkkSety Lrj
ds uhps ik;k tkus okyk ty HkkSety dgykrk gSA lksfp,] bl HkkSety dk lzksr D;k gS\ o"kkZty vkSj vU;
lzksrksa tSls ufn;ksa vkSj rkykcksa dk ty feV~Vh esa ls fjldj uhps xgjkbZ esa fjDr LFkkuksa esa Hkj tkrk gSA

2-12-1  HkkSety Lrj dk vo{k; 2-12-1  HkkSety Lrj dk vo{k; 2-12-1  HkkSety Lrj dk vo{k; 2-12-1  HkkSety Lrj dk vo{k; 2-12-1  HkkSety Lrj dk vo{k; (Depletion of water level)%&%&%&%&%& vkius ns[kk gksxk fd izk;%
HkkSety dks cM+h ek=k esa is;ty] fuekZ.k dk;Z] d`f"k dk;Z ds fy, Hkwfe esa cksj dj iEi dh lgk;rk ls yxkrkj
fudkyk tkrk gSA izk;% bl ty dh iwfrZ o"kkZ ty ds fjlko rFkk vU; izkd`frd izfØ;kvksa }kjk gks tkrh
gS fdUrq bl HkkSety dh iqu% iwfrZ i;kZIr :i ls u gksus ij HkkSety Lrj uhps fxj ldrk gSA ,slk vusd
dkj.kksa tSls tula[;k esa o`f) vkS|ksfxd vkSj d`f"k xfrfof/k;ksa vkfn ls gks ldrk gSA ,d vU; dkjd vYi
o"kkZ Hkh gSA taxyksa dk dVuk] 'kgjhdj.k rFkk o"kkZty ds Hkwfe esa fjlko gsrq i;kZIr Hkwfe dh miyC/krk ls
o"kkZty dk cg tkuk vkfn Hkh HkkSety ds vo{k; ds fy, izeq[k dkj.k gaSA

(Ground water and Ground water table)

fQYVj i=

dhi
okfrr ty

e/;e vkdkj dh ctjh (Medium gravel)
eghu ctjh

ckyw

fQYVfjr ty

dksfudy ¶ykLd

(Filter paper)

(Funnel)

(Sand)

(Fine gravel)

(Conical flask)

(Filtered water)
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2-132-132-132-132-13 ty izca/kuty izca/kuty izca/kuty izca/kuty izca/ku
ty gekjs fy, fdruk egRoiw.kZ gS bldk vuqeku gesa rc gksrk gS tc gesa ;g

i;kZIr ek=k esa  miyC/k ugha gksrkA ty dh izR;sd cw¡n gekjs fy, dherh gSA ekuo
xfrfof/k;ksa ls ty Lrj yxkrkj ?kV jgk gSA bls cpkus ds iz;kl fd;s tkus pkfg,A gekjs
ns'k esa ty laj{k.k dh ijiajk izkphu dky ls gh pyh vk jgh gSA izR;sd 'kgj rFkk xk¡o
esa rkykcksa dk ik;k tkuk bldk izek.k gSA fdUrq vkS|ksfxd fodkl ,oa yxkrkj c<+rs

'kgjhdj.k ds dkj.k budh la[;k esa yxkrkj deh gksrh tk jgh gSA tks Hkfo"; esa ty ladV dk dkj.k cu
ldrh gSA

^^ty laj{k.k gsrq vki Hkh lg;ksx dj ldrs gSaA** uhps fn;s x;s fØ;kdykiksa }kjk ;g fuf'pr djsa
fd vki ty laj{k.k djus esa fdruk lg;ksx djrs gSa vFkok mls O;FkZ cgkrs gSa &

 lkj.kh&2-4 lkj.kh&2-4 lkj.kh&2-4 lkj.kh&2-4 lkj.kh&2-4

Ø -Ø -Ø -Ø -Ø - dk;Zdykidk;Zdykidk;Zdykidk;Zdykidk;Zdyki    gk¡@ugha   gk¡@ugha   gk¡@ugha   gk¡@ugha   gk¡@ugha

1- uy [kqyk j[kdj@vf/kd ty }kjk nk¡r] eq¡g /kksrs gSa rFkk Luku djrs gSaA

2- Vidrs ;k cgrs gq, uy ds ty dks ns[kdj vki mls can ugha

djrs] vkxs c<+ tkrs gSaA

3- ,d fxykl ikuh ysdj vk/kk ikuh ihdj vk/kk Qsad nsrs gSaA

4- cxhps esa 'kke dks ty u nsdj lqcg ds le; ty nsrs gSaA

5- cxhps esa ml ty dk mi;ksx ugha djrs tks jlksbZ?kj ls

fudyrk gS vFkok lCth] Qy vkfn /kksus ds ckn izkIr gksrk gSA

6- okguksa dks /kksus ds fy, ckYVh ds LFkku ij ikbi }kjk@tyLkzksr ¼rkykc½

ds ty dk mi;ksx djrs gSaA

7- crZu] ckYVh rFkk Vadh esa ty ckgj cgrs rd Hkjrs gSaA

;fn mijksDr dFkuksa ds mŸkj ugha esa izkIr gksrs gSa rHkh vki ty laj{k.k esa lg;ksxh gks ldrs gSaA
ty ,d vewY; laink gS gesa bldk mi;ksx lksp&le>dj djuk pkfg,A ty laj{k.k ds dqN vU;

mik; Hkh gSa budh ppkZ vkil esa djsaA vktdy 'kgjksa esa ty laj{k.k ds fy, fo'ks"k mik; fd, tk jgs gSaA
fdlku Hkh vius [ksrksa esa flapkbZ dh uohu rduhdksa dk mi;ksx dj ikuh dh cckZnh dks jksd

ldrs gSa ;s rduhdsa gSa fLizadyj vFkok QkSokjk flapkbZ] fMªi vFkok Vid flapkbZ vkfnA
2-142-142-142-142-14 o"kk Z ty laxzg.ko"kk Z ty laxzg.ko"kk Z ty laxzg.ko"kk Z ty laxzg.ko"kk Z ty laxzg.k

o"kkZ ds ty dks ,df=r dj mldk vko';drkuqlkj mi;ksx fd;k tkuk o"kkZ ty laxzg.k
dgykrk gSA laxzg.k gsrq edku dh Nr ij fxjus okys o"kkZ ds ty dks ikbi }kjk Hkwfe esa [kksns x,
xM~<ksa esa igq¡pk;k tkrk gSA ;g xM~<k mfpr vkdkj dk gksrk gS rFkk mldh nhokjsa dkaØhV dh cuh
gksrh gaSA xM~<s dk ry dPpk gksrk gS ftl ij Øe'k% fxV~Vh] jsr dh ijr fcNkbZ tkrh gSA ;g ijrsa
ty ds fy, N™kk dk dk;Z djrh gaSA ;gk¡ ij ty Nudj rFkk fjldj Hkwfe esa igq¡prk gSA bl izdkj Hkwfexr
ty Lrj esa òf) gksrh gSA bl ty dks gSaMiai ;k uydwi }kjk fudkydj mi;ksx esa yk;k tkrk gSA

xk¡oksa esa bl fn'kk esa xzke iapk;rksa dk Hkh egRoiw.kZ ;ksxnku gks ldrk gSA mUgsa o"kkZ ds vkxeu
ds iwoZ rkykcksa dh fupyh lrg dh [kqnkbZ djok ysuh pkfg, rkfd o"kkZ ls izkIr ty ckgj cgus ds
ctk; ry esa mifLFkr fNnzksa ds ek/;e ls Hkwfexr ty Lrj rd vklkuh ls igq¡p tk,A o"kkZ ds iwoZ
NksVs&NksVs rkykcksa dk fuekZ.k dj Hkh o"kkZ ds ty dk laxzg.k fd;k tk ldrk gSA

(Water Management)

(Rain Water Harvesting) -

(S.No.)       (Activity)              (Yes/No)
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 buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,

1- ty iznw"k.k ds izeq[k dkjd D;k gSa \ ty iznw"k.k jksdus ds fy, vki D;k mik; djsaxs\

2- ty izca/ku D;ksa vko';d gS \

     geus lh[kkgeus lh[kkgeus lh[kkgeus lh[kkgeus lh[kk

i`Foh dk 3@4 Hkkx ty ls <dk gSA ijarq mi;ksx djus ;ksX; ty dh ek=k cgqr de gSA
thou fuokZg ds fy, ty vko';d gSA ;g fofHk™k tSfod izfØ;kvksa ds fy, ek/;e dk dk;Z djrk gSA
tyh; tho ty esa ?kqyh vkWDlhtu dk mi;ksx 'olu fØ;k esa rFkk ouLifr;k¡ dkcZu MkbvkWDlkbM dk
mi;ksx izdk'k la'ys"k.k esa djrh gSaA
is;ty fuyafcr v'kqf);ksa rFkk lw{ethoksa ls eqDr gksuk pkfg,A ty dks Cyhfpax ikmMj] iksVSf'k;e
ijeSaxusV ;k ijkcSaxuh fdj.kksa }kjk dhVk.kqjfgr fd;k tkrk gSA
vklqr ty dk fgekad 0ŒC rFkk DoFkukad 100ŒC gSA 4ŒC ij bldk ?kuRo lokZf/kd gksrk gSA
vf/kd ek=k esa yo.kksa dh foys;rk ds dkj.k leqnzh ty ihus ds fy, vuqi;qDr gksrk gSA
ty dk ?kuRo vf/kd rFkk cQZ dk ?kuRo de gksrk gSA
ty ,d lkoZf=d foyk;d gSA fofHk™k inkFkksZa dh ty esa foys;rk fHk™k&fHk™k gksrh gSA
ty gkbMªkstu rFkk vkWDlhtu ls feydj curk gSA ty ds fo|qr vi?kVu ls Kkr gksrk gS fd izkIr
gkbMªksstu dk vk;ru vkWDlhtu ds vk;ru dk nqxuk gksrk gSA
ty esa v'kqf);ksa ds fey tkus ds dkj.k ty nwf"kr gks tkrk gSA
o"kkZ ty dk laxzg.k dj Hkwfexr ty Lrj esa gksus okyh deh dks jksdk tk ldrk gSA

     vH;kl ds iz'uvH;kl ds iz'uvH;kl ds iz'uvH;kl ds iz'uvH;kl ds iz'u

1-1 -1 -1 -1 - lgh mŸkj pqudj fy[ksa &lgh mŸkj pqudj fy[ksa &lgh mŸkj pqudj fy[ksa &lgh mŸkj pqudj fy[ksa &lgh mŸkj pqudj fy[ksa &
1 cQZ ty dh lrg ij rSjrh gS D;ksafd &

¼d½ cQZ dk ?kuRo ty ls vf/kd gksrk gSA
¼[k½ cQZ dk ?kuRo ty ds cjkcj gksrk gSA
¼x½ cQZ dk ?kuRo ty ls de gksrk gSA
¼?k½ cQZ esa gok ds cqycqys ik, tkrs gSaA

2 ty esa gkbMªkstu rFkk vkWDlhtu dk vuqikr 2%1 gksrk gS &
¼d½ ek=k ds vuqlkj ¼[k½ vk;ru ds vuqlkj
¼x½ ?kuRo ds vuqlkj ¼?k½ ek=k rFkk vk;ru nksuksa ds vuqlkj

3 ty pØ gS &
¼d½ ok"iu dh izfØ;k ¼[k½ la?kuu dh izfØ;k
¼x½ ok"iu ,oa la?kuu dh izfØ;k ¼?k½ nzo.k dh izfØ;k

4 vklqr ty gS &
¼d½ leqnzh ty ¼[k½ o"kkZ ty
¼x½ Hkwfexr ty ¼?k½ uy dk ty

(Answer these) -

(We have learnt) -

(Questions for practice) -
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2 -2 -2 -2 -2 - fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &
¼d½ ty ,d ----------------------------- foyk;d gSA
¼[k½ ----------------------- xSl ty esa ------------------------- xSl dh vis{kk vf/kd foys; gSA
¼x½ ty esa dBksjrk mlesa ?kqys --------------- rFkk --------------ds yo.kksa ds dkj.k gksrh gSA
¼?k½ vklqr ty fo|qr dk ------------------------------------------------------------------------- gksrk gSA
¼³½ ty ds fo|qr vi?kVu }kjk mRi™k --------------------xSl tyus ij ikWi dh vkokt mRi™k djrh gSA

33333 fn, x, dFkuksa esa lgh o xyr dh igpku djsa rFkk xyr dFkuksa dks lgh dj fy[ksa&fn, x, dFkuksa esa lgh o xyr dh igpku djsa rFkk xyr dFkuksa dks lgh dj fy[ksa&fn, x, dFkuksa esa lgh o xyr dh igpku djsa rFkk xyr dFkuksa dks lgh dj fy[ksa&fn, x, dFkuksa esa lgh o xyr dh igpku djsa rFkk xyr dFkuksa dks lgh dj fy[ksa&fn, x, dFkuksa esa lgh o xyr dh igpku djsa rFkk xyr dFkuksa dks lgh dj fy[ksa&
¼d½ Cyhfpax ikmMj dk mi;ksx ty dks dhVk.kquk'kd cukus esa fd;k tkrk gSA
¼[k½ vklqr ty ihus ds fy, mi;qDr gSA
¼x½ xSlksa dh ty esa foys;rk rki o`f) ds lkFk c<+rh gSA
¼?k½ cQZ dk ?kuRo ty ds ?kuRo ls vf/kd gksrk gSA
¼³½ 00C ij j[ks ty dks xeZ djus ij vk;ru esa o`f) gksrh gSA

44444 fuEufyf[kr iz'uksa ds mŸkj nhft, &fuEufyf[kr iz'uksa ds mŸkj nhft, &fuEufyf[kr iz'uksa ds mŸkj nhft, &fuEufyf[kr iz'uksa ds mŸkj nhft, &fuEufyf[kr iz'uksa ds mŸkj nhft, &
¼1½ i`Foh dh lrg dk 3@4 Hkkx ty ls <dk gS fQj Hkh ty dk ladV D;ksa gS \
¼2½ ;fn taxy esa ik, tkus okys lHkh ty ds Lkzksr lw[k tk,a rks D;k gksxk \
¼3½ i`Foh esa ty pØ dks le>kb,A
¼4½ 'kDdj ds lar`Ir foy;u dk fuekZ.k fdl izdkj fd;k tkrk gSA ;fn bl foy;u dks

xeZ fd;k tk, rks D;k gksxk \
¼5½ yo.k;qDr ty fo|qr dk lqpkyd gksrk gSA fØ;kdyki }kjk le>kdj fyf[k,A
¼6½ ty iznw"k.k fdls dgrs gSa \ ty iznw"k.k ds dkj.k fy[ksaA
¼7½ vius 'kgj@xkao esa ty iznw"k.k jksdus ds fy, D;k mik; djsaxs \ fyf[k,A
¼8½ o"kkZ ty laxzg.k dk D;k vFkZ gS \

     bUgsa Hkh dhft,bUgsa Hkh dhft,bUgsa Hkh dhft,bUgsa Hkh dhft,bUgsa Hkh dhft,

1- vius vklikl miyC/k fofHkUu ty Lkzksrksa dh lwph cukb, rFkk mYys[k dhft, fd dkSu lk lzksr
is;ty ds :i esa mi;qDr gS vkSj dkSu lk ughaA is; ty lzksr dks lkQ j[kus ds fy, vki D;k djsaxsA

Ø- ty dk lzksr                   is;ty ds #i esa
mi;qDr@vuqi;qDr dkj.k

1- -------------------------------------- -------------------- ----------------------
2- -------------------------------------- -------------------- ----------------------
3- -------------------------------------- -------------------- ----------------------

2- ty dh izR;sd cw¡n egRoiw.kZ gSA vr% ty dh cckZnh jksdh tkuh pkfg,A
mijksDr mn~ns'; dks iwjk djus dss fy, vki vius lkfFk;ksa ds lkFk ,d tu&tkxj.k vfHk;ku
pykb,A

3- iznwf"kr ty ds mipkj ds fy, dkSu&dkSu lh fof/k;k¡ viuk;h tk ldrh gSa vius ifjokj] ikl&iM+ksl
ds yksxksa ls ppkZ dj dk;Z;kstuk cukdj ml ij dk;Z djsa blds fy, v[kckj rFkk baVjusV ls Hkh
enn ysaA

(Do these also) -



3
ge ,slh dbZ fof/k;ksa ds ckjs esa tkurs gSa ftuds }kjk feJ.k esa mifLFkr fofHk™k inkFkksZa ¼vo;oksa½ dks

vyx fd;k tkrk gS] tSls chuuk] Nkuuk] fØLVyhdj.k] m/oZikru bR;kfnA bu fof/k;ksa esa dksbZ jklk;fud
vfHkfØ;k ugha gksrhA ,sls inkFkZ ftuds vo;o fdlh HkkSfrd fof/k }kjk vyx fd, tk ldrs gSa feJ.k
dgykrs gSaA fdUrq lHkh inkFkZ feJ.k ugha gksrsA dqN inkFkZ ,sls Hkh gksrs gSa] ftuds vo;oksa dks HkkSfrd
fof/k;ksa ds }kjk vyx ugha fd;k tk ldrk mUgsa 'kq) inkFkZ dgrs gSaA

3-13-13-13-13-1 inkFkksZa dh lajpuk dSlh&dSlhinkFkksZa dh lajpuk dSlh&dSlhinkFkksZa dh lajpuk dSlh&dSlhinkFkksZa dh lajpuk dSlh&dSlhinkFkksZa dh lajpuk dSlh&dSlh
feJ.k rFkk 'kq) inkFkksZa dks ,d vU; fof/k ls Hkh igpkuk tkrk gSA og gS& xeZ djus ij mudk

voLFkk ifjorZuA 'kq) inkFkksZa esa voLFkk ifjorZu ,d fuf'pr rki ij gksrk gS tcfd feJ.k esa ;g rki
fuf'pr ugha gksrkA ;g muesa mifLFkr vo;oksa ds vuqikr ij fuHkZj djrk gSA 'kq) inkFkZ nks izdkj ds gksrs
gSa] rRo vkSj ;kSfxdA

;kSfxd fdls dgrs gS \ ;s feJ.k ls dSls fHkUu gSa] vkb,] ,d fØ;kdyki }kjk le>sa&

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 1& 1& 1& 1& 1

  vko';d lkexzhvko';d lkexzhvko';d lkexzhvko';d lkexzhvko';d lkexzh %& chdj] uhyk FkksFkk] yksgs ds vkyfiu rFkk ikuhA
,d chdj esa ikuh ysdj uhyk FkksFkk dk foy;u rS;kj djsaA bl foy;u esa yksgs

dh 4&5 vkyfiusa Mky nsa rFkk foy;u dks ,d ?kaVs ds fy, fLFkj NksM+ nsaA D;k vkyfiu
ds jax esa fdlh izdkj dk ifjorZu gksrk gS \ D;k foy;u dk Hkh jax cny tkrk gS\ ;gk¡ vkyfiu dk jax
ifjorZu uhyk FkksFkk esa ik, tkus okys rk¡cs ds vkyfiu ij ,df=r gks tkus ds dkj.k gksrk gSA bl rk¡cs dks
uhyk FkksFkk ls ge HkkSfrd fof/k }kjk vyx ugha dj ldrs FksA

uhyk FkksFkk ds foy;u esa yksgk Mkydj rk¡ck ,d fuf'pr ek=k esa gh izkIr fd;k tk ldrk gS ¼uhyk
FkksFkk ds 160 xzke esassa ges'kk 64 xzke gh rk¡ck ik;k tkrk gS½ vFkkZr~ rk¡ck] uhykFkksFkk dk ,d vo;o gS tks
mlesa ,d fuf'pr ek+=k esa ik;k tkrk gSA vr% uhyk FkksFkk ;kSfxd gS rFkk ;kSfxd esa mlds vo;o ges'kk
fuf'pr vuqikr esa jgrs gSaSA tcfd feJ.k esa vo;oksa dk vuqikr fuf'pr ugha gksrkA

nSfud thou esa mi;ksx fd, tkus okys ;kSfxd ikuh] ued] 'kDdj bR;kfn gSa tcfd feJ.k ds
fofHk™k izdkj ,oa mnkgj.k lkj.kh&3-1 esa fn, x, gSa&

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &3-1&3-1&3-1&3-1&3-1

  Ø-Ø-Ø-Ø-Ø- feJ.k ds izdkjfeJ.k ds izdkjfeJ.k ds izdkjfeJ.k ds izdkjfeJ.k ds izdkj mnkgj.kmnkgj.kmnkgj.kmnkgj.kmnkgj.k

  1- xSl esa xSl ok;q
  2- nzo esa xSl ¼i½ lksMk okVj ¼ikuh esa dkcZu MkbvkWDlkbM ½

¼ii½ lk/kkj.k ty esa vkWDlhtu rFkk dkcZu MkbvkWDlkbM
  3- nzo esa nzo uhacw dk jl rFkk ikuh
  4- nzo esa Bksl leqnzh ty] 'kDdj dk foy;u
  5- Bksl esa Bksl feJ/kkrq tSls ihry] dk¡lk
  6- xSl esa Bksl /kqvk¡

inkFkZ dh lajpukinkFkZ dh lajpukinkFkZ dh lajpukinkFkZ dh lajpukinkFkZ dh lajpuk
(STRUCTURE OF MATTER)

(Different structure of substances) -

(S.NO.)         (Types of mixture) (Examples)
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nwljs izdkj ds 'kq) inkFkZ] os gSa ftuesa ,d gh vo;o ik;k tkrk gS ;s rRo dgykrs gSaA  fØ;kdyki
&1 esa uhykFkksFkk ls izkIr fd;k x;k inkFkZ rkack ,d rRo gSA rRoksas ls vkSj vf/kd vo;o fdlh Hkh HkkSfrd
;k jklk;fud fof/k }kjk izkIr ugha fd, tk ldrsA dqN vU; rRo gSa lksuk] yksgk] pk¡nh] vkWDlhtu]
ukbVªkstu bR;kfnA

vc rd 114 ls vf/kd rRo Kkr gks pqds gSa buesa ls 92 rRo iz—fr esa ik, tkrs gSa rFkk 'ks"k oSKkfudksa
}kjk iz;ksx'kkyk esa la'ysf"kr fd, x, gSaA

izR;sd rRo ds vius fo'ks"k xq.k gksrs gSaA ;s xq.k rRo dh igpku djus esa lgk;d gksrs gSaA rRo rhuksa
voLFkkvksa esa ik, tkrs gSaA lkj.kh&3-2 esa lkekU; rki ij Bksl] nzo ,oa xSlh; voLFkk esa ik, tkus okys rRoksa
ds dqN vkSj mnkgj.k fy[kdj iwjk djsa&

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) & 3-2& 3-2& 3-2& 3-2& 3-2

          Bksl rRo Bksl rRo Bksl rRo Bksl rRo Bksl rRo (Solid)  nzo rRo  nzo rRo  nzo rRo  nzo rRo  nzo rRo (Liquid) xSlh; rRo xSlh; rRo xSlh; rRo xSlh; rRo xSlh; rRo (Gases)

lksuk czksehu gkbMªkstu
pkanh ikjk ukbVªkstu
-------------------- ------------------
-------------------- ------------------

rRoksa dks dqN xq.kksa ds vk/kkj ij /kkrq ,oa v/kkrq esa Hkh oxhZ—r fd;k x;k gSA /kkrq,¡ Å"ek rFkk fo|qr
dh lqpkyd gksrh gSaA buesa fo'ks"k izdkj dh ped ik;h tkrh gaSA ;s izk;% Bksl gksrh gSa tSls lksuk] pkanh]
yksgk fdUrq ikjk ,d ,slh /kkrq gS tks lkekU; rki ij nzo :i esa ik;h tkrh gSA v/kkrq,¡ lkekU; rki ij
rhuksa voLFkkvksa esa ik;h tkrh gSa Bksl ¼xa/kd½] nzo ¼czksehu½ rFkk xSl ¼gkbMªkstu] vkWDlhtu bR;kfn½ ;s fo|qr
dh dqpkyd gksrh gaSA

nks ;k nks ls vf/kd rRoksa ds la;ksx ¼jklk;fud fØ;k½ ls ;kSfxd curs gSa tSls gkbMªkstu vkSj
vkWDlhtu ds la;ksx ls ikuh rFkk dkcZu o vkWDlhtu ds la;ksx ls dkcZu MkbvkWDlkbM curh gSA ;fn ge
gkbMªkstu rFkk vkWDlhtu xSlksa dks feykdj j[k nsa rks ikuh ugha curkA ikuh rHkh curk gS tc muds chp
jklk;fud fØ;k gksrh gSA

gok D;k gS \ rRo] ;kSfxd ;k feJ.k \ gok dks 200 o"kZ igys rd ,d rRo ekuk tkrk FkkA fdarq
oSKkfudksa us fl) dj fn;k gS fd gok rRo ugha cfYd ukbVªkstu] vkWDlhtu] dkcZu MkbvkWDlkbM vkSj
vU; xSlksa dk feJ.k gSA

rRo ,oa ;kSfxd dks d.kksa ds vk/kkj ij Hkh oxhZÑr fd;k tk ldrk gSA vkb,] bls le>sa &

lHkh inkFkZ d.kksa ls feydj cus gksrs gSaA vyx&vyx inkFkksZa ds d.k vyx&vyx izdkj ds gksrs
gSaA tSls ikuh esa mifLFkr lHkh d.kksa ds leLr xq.k ,d tSls gksaxs fdUrq ikuh ds d.k ,oa yksgs ds d.k ds
xq.k ,d&nwljs ls fcYdqy fHk™k gksrs gSaA ;g d.k brus NksVs gksrs gSa fd vPNs ls vPNs lw{en'khZ ls Hkh bUgsa
ugha ns[kk tk ldrkA ued dk ,d fØLVy ,d gh izdkj ds vjcksa d.kksa ls feydj cuk gksrk gSA inkFkksZa
ds ;g d.k v.kq dgykrs gSaA v.kq ,d ijek.kq ;k ,d ls vf/kd ijek.kqvksa ls feydj curs gSaA

fdlh Hkh rRo esa ,d gh izdkj ds ijek.kq gksrs gSaA tSls vkWDlhtu esa nks ijek.kq vkil esa feydj
,d v.kq cukrs gSa ¼fp=&3-1½A izR;sd v.kq dk ,d fuf'pr nzO;eku gksrk gS mls mldk vkf.od nzO;eku
dgrs gSaA
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     fp= 3-3 gkbMªksDyksfjd vEy ds v.kq  fp= 3-4 gkbMªkstu ,oa Dyksjhu ds ijek.kq

       ¼Molecule of hydrochloric acid) (Atoms of hydrogen and chlorine)

xa/kd ,d ,slk rRo gS ftlds ,d v.kq esa ,d leku vkB ijek.kq gksrs gSa ¼fp= 3-2½A

;kSfxd nks ;k nks ls vf/kd rRoksa ds fuf'pr vuqikr esa feyus ls curs gSaA tSls gkbMªksDyksfjd vEy
,d ;kSfxd gS ftldk izR;sd v.kq gkbMªkstu ds ,d ,oa Dyksjhu ds ,d ijek.kq ls feydj curk gS ¼fp= 3-3½

fdlh ;kSfxd dk lcls NksVk d.k v.kq gksrk gSA bl v.kq dks vkxs foHkkftr djus ij vyx&vyx
rRoksa ds os ijek.kq izkIr gksrs gSa ftuls og curk gS ¼fp= 3-4½A

vc ge ;g tkurs gSa fd inkFkZ v.kqvksa vFkok ijek.kqvksa ds cus gSaA inkFkksZa dh rhuksa voLFkkvksa esa
v.kqvksa dh O;oLFkk dSlh gksrh gS vkb,] bls tkuus dk iz;kl djsaA

Bksl oLrqvksa tSls laxejej] yksgk bR;kfn esa d.k ,d&nwljs ds fudV] O;ofLFkr rFkk fuf'pr Øe
esa gksrs gSaA blfy, buesa d.kksa dks xfr djus dh Lora=rk cgqr de gksrh gSA Bksl esa d.kksa ds chp vR;kf/kd vkd"kZ.k
cy gksrk gSA budk vkdkj o vk;ru fuf'pr gksrk gS ¼fp= 3-5 d½A

nzo esa d.k ,d&nwljs ls dqN nwj gksrs gSa ¼fp= 3-5 [k½A bl dkj.k bUgsa dqN lhek rd nck;k tk
ldrk gSA ;s d.k ,d&nwljs ds ikl ls xqtjdj nzo ds vanj pkjksa vksj xfr dj ldrs gSaA nzo ftl ik=
esa j[ks tkrs gSa mldh vk—fr xzg.k dj ysrs gSaA buesa d.kksa ds chp ijLij vkd"kZ.k cy de izcy gksrk gSA

¼ Molecule of oxygen) ¼ Molecule of sulphur)
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xSl esa d.kkas dh O;oLFkk fuf'pr ugha gksrh rFkk Bksl ,oa
nzo dh rqyuk esa buds d.k ,d&nwljs ls nwj&nwj QSys gksrs gSa
¼fp= 3-5 x½A vr% bUgsa vklkuh ls nck;k tk ldrk gSA xSlksa
ds d.k izR;sd laHko fn'kk esa xfr djus ds fy, iwjh rjg ls
Lora= gksrs gSaA xSlksa dk vkdkj o vk;ru fuf'pr ugha gksrkA
bUgsa ftl ik= esa j[kk tkrk gS] mlh dk vk;ru vkSj vkdkj
xzg.k dj ysrs gSaA xSl esa d.kksa ds e/; vkd"kZ.k cy cgqr de
gksrk gSA

     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) & & & & &

¼1½ fuEufyf[kr inkFkksZa dks rRo] ;kSfxd vkSj feJ.k esa i`Fkd
dhft, &
rkack] ok;q] vkbLkØhe] ued] vkWDlhtu] ikuhA

¼2½ rRo fdls dgrs gSa \
¼3½ feJ.k ,oa ;kSfxd esa varj Li"V dhft, \

dhfe;kxjks a ds ladsrdhfe;kxjks a ds ladsrdhfe;kxjks a ds ladsrdhfe;kxjks a ds ladsrdhfe;kxjks a ds ladsr

fdlh inkFkZ dks n'kkZus ds fy, ladsrksa ds mi;ksx dk

izpyu yEcs le; ls jgk gSA izkphu dky esa jklk;fud

fØ;kvksa ds }kjk lksuk ,oa ve`r cukus dk iz;kl

dhfe;kxjksa }kjk fd;k x;kA os vius Kku dks xqIr

j[kus ds fy, ladsrksa dk iz;ksx djrs FksA os nSfud

thou esa iz;ksx dh tkus okyh oLrqvksa ¼rRo] ;kSfxd]

feJ.k½ ,oa fØ;kvksa ds fy, Hkh ladsrksa dk iz;ksx djrs

Fks fp= 3-6 dA lk/kkj.k ued dks  & ladsr }kjk

fn[kk;k tkrk FkkA dbZ ckj ,d gh inkFkZ dks O;Dr

djus gsrq dhfe;kxjksa ds ladsr vyx&vyx gksrs FksA
tkWu MkYVu us dbZ o"kksZa ckn ladsrksa ds }kjk

;kSfxdksa ds lw= cuk,A MkYVu ds ladsr fuEukuqlkj
Fks&

fp= 3-5 ¼d½ Bksl ¼[k½ nzo ¼x½ xSl d.kksa dh
O;oLFkk

d.k

¼d½ Bksl

¼[k½ nzo

¼x½ xSl

pk¡nh yksgk

ew=

ikuh

lk/kkj.k ued

fVu

vfXu diwj

,aVheuhvklZsfud

ysM ikjk xa/kd rk¡ck

fudSy

fp= 3-6 d dhfe;kxjksa ds ladsr

lksuk

fp= 3-6 [k MkYVu ds ladsr

gkbMªkstu dkcZu vkWDlhtu

pk¡nh lhlk lksuk

(Hydrogen)

(Silver)

(Carbon)

(Lead)

(Oxygen)

(Gold)

(Symbols used by Dalton)

d.k
(Particles)

(Solid)

(Liquid)

(Gas)

d.k

(Symbols used by alchemists)
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3-23-23-23-23-2 ladsrladsrladsrladsrladsr (Symbols)
nSfud thou esa ge vko';drkuqlkj laf{kIr ukeksa ,oa ladsrksa dk mi;ksx djrs gSaA

tSls jk"Vªh; jktekxZ ¼National Highway½ ds fy, NH rFkk lh/kk jkLrk ds fy, lh/ks rhj

dk fu'kku ¼½A vc rd 114 rRo vkSj muls cus yk[kksa ;kSfxd Kkr gks pqds gSaA gj ckj

muds ckjs esa crkrs le; mudk iwjk uke ysuk lqfo/kktud ugha gksrkA blfy, oSKkfud

bu rRoksa rFkk buls cus ;kSfxdksa dks iznf'kZr djus ds fy, Hkh ladsrksa rFkk ladsrksa ds lewgksa

dk mi;ksx djrs gSaA ;g ladsr varjkZ"Vªh; Lrj ij ekU; gSaA

orZeku esa LohMu ds oSKkfud ts-ts- cthZfy;l }kjk fn;s x;s ljy ladsrksa dk mi;ksx rRoksa dks

O;Dr djus gsrq fd;k tkrk gSA mUgksaus lq>ko fn;k Fkk fd fdlh Hkh rRo dk ladsr fy[kus ds fy, vaxzsth

o.kZekyk ds v{kjksa dk mi;ksx fd;k tk,A muds vU; lq>ko fuEukuqlkj gSa&

1- rRo ds vaxzsth uke dk izFke v{kj ml rRo dk izrhd ekuk tk,A tSls& vkWDlhtu ¼Oxygen½
dk ladsr O] ukbVªkstu ¼Nitrogen½ dk N] lYQj ¼Sulphur½ dk S rFkk gkbMªkstu

¼Hydrogen½ dk HA bls nh?kZ&fyfi v{kj esa fy[kk tk,A

2- tc ,d gh v{kj ls ,d ls vf/kd rRoksa ds uke izkjaHk gksrs gSa rc muds izrhd n'kkZus gsrq ,d rRo

ds fy, igyk v{kj izrhd fu/kkZfjr dj vU; ds fy, igys v{kj ds lkFk ,d vkSj v{kj tksM+dj

mldk izrhd fu/kkZfjr fd;k tk,A

,slh fLFkfr esa igyk v{kj nh?kZfyfi ¼Capital Letter½ esa rFkk nwljk v{kj y?kqfyfi ¼Small Letter½ esa

fy[kk tkrk gSA tSls & C v{kj ls 'kq# gksus okys rRo fuEukuqlkj gSa&

C & dkcZu ¼Carbon½
C & dSfY'k;e ¼Calcium½

C & Dyksjhu ¼Chlorine½
C & dksckYV ¼Cobalt½
C & Øksfe;e ¼Chromium½

;gk¡ dkcZu dks ladsr C ls] dSfY'k;e ds fy, izFke v{kj ^^C** ds lkFk ^^a** dks Hkh fy[kk tkrk gSA

vr% dSfY'k;e dk ladsr ^^Ca** gSA blh izdkj Dyksjhu dk Cl] dksckYV Co rFkk Øksfe;e dk Cr fy[kk

tkrk gSA
dqN vU; rRoksa ds ladsr fuEukuqlkj gSa &

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &3-3&3-3&3-3&3-3&3-3

   rRo   rRo   rRo   rRo   rRo vaxzsth esa ukevaxzsth esa ukevaxzsth esa ukevaxzsth esa ukevaxzsth esa uke ladsrladsrladsrladsrladsr

,sYkqfefu;e Aluminium Al
vkWxZu Argon Ar
cksjkWu Boron B
¶yqvksjhu Fluorine F
ghfy;e Helium He

    (Substance)  (Name in English)  (Symbol)
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vk;ksMhu Iodine I
eSXuhf'k;e Magnesium Mg
eSaxuht+ Manganese Mn
fuvkWu Neon Ne
QkWLQksjl Phosphorus P
flfydkWu Silicon Si
xa/kd ¼lYQj½ Sulphur S
tLrk ¼fta+d½ Zinc Zn

3- dqN rRoksa ds uke muds xzhd ,oa ySfVu ukeksa ij vk/kkfjr gSa] tSls lksfM;e ¼Sodium½ dk ladsr
^So* u gksdj ^Na* gS D;ksafd mldk ySfVu uke usfVª;e ¼Natrium½ gSA blh izdkj ds dqN uke
lkj.kh&3-4 esa fn, x, gSa &

 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &3-4&3-4&3-4&3-4&3-4

    rRo     rRo     rRo     rRo     rRo (Substance)     ySfVu uke     ySfVu uke     ySfVu uke     ySfVu uke     ySfVu uke (Latin name)     ladsr     ladsr     ladsr     ladsr     ladsr (Symbol)
iksVSf'k;e (Potassium) dsfYk;e (Kalium) K
pk¡nh ¼flYoj Silver) vtsZaVe (Argentum) Ag
yksgk ¼vk;ju Iron) Qsje (Ferrum) Fe
rk¡ck ¼dkWij Copper) D;wize (Cuprum) Cu
fVu (Tin) LVsue (Stannum) Sn
lksuk ¼xksYM Gold) vkWje (Aurum) Au
lhlk ¼ysM Lead) IyEce (Plumbum) Pb
ikjk ¼edZjh Mercury) gkbMªSftZje (Hydrargyrum) Hg
,aVheuh (Antimony) fLVfc;e (Stibium) Sb
     3-33-33-33-33-3 lw=lw=lw=lw=lw= (Symbols)&&&&&

ladsr ds }kjk gesa fdlh rRo ds ,d ijek.kq dh tcfd lw= ds }kjk fdlh rRo
vFkok ;kSfxd ds ,d v.kq esa mifLFkr ijek.kqvksa dh la[;k dh tkudkjh feyrh gSA lw=
fy[kus ds fy, v.kq esa mifLFkr rRoksa ds ladsr ds ihNs iknkad esa mlds ijek.kqvksa dh
la[;k fy[kh tkrh gSA dqN rRo viuh lkekU; voLFkk esa ijek.kq ds :i esa rFkk dqN
v.kqvksa ds :i feyrs gSaA ijek.kq :i ds rRoksa dks fy[kus ds fy, flQZ muds ladsrksa dk
mi;ksx fd;k tkrk gS tSls ghfy;e dk ladsr He gS rFkk ;g ,d gh ijek.kq ls cuk

gSA vr% mldk lw= Hkh He gSA ,sls rRoksa ds lw= ds ihNs iknkad esa ,d fy[kus dh vko';drk ugha gksrhA
fdlh Hkh rRo dks v.kqvksa ds :i esa fy[kus ls igys ;g tkuuk vko';d gS fd ml rRo dk ,d

fp= 3-7 Dyksjhu ds rhu v.kq (Three molecules of chlorine)

 ,d v.kq

nks ijek.kq

(One Molecule)

(Two Atoms)

fp= 3-8 QkLQksjl dk ,d v.kq
(One molecule of Phosphorus)
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v.kq fdrus ijek.kqvksa ls feydj cuk gS tSls Dyksjhu dk ,d v.kq Dyksjhu ds nks ijek.kqvksa ls feydj curk
gSA vr% Dyksjhu dh ijek.kqdrk 2 gSA

Dyksjhu ds v.kq ¼fp=&3-7½ dks n'kkZus ds fy, mlds ladsr Cl ds ihNs iknkad 2 dk mi;ksx dj
lw= Cl2 fy[kk tkrk gSA bl izdkj ukbVªkstu] vk;ksMhu rFkk vkstksu dks N2] I2 rFkk O3 }kjk n'kkZ;k tkrk
gSA bl lw= dks v.kqlw= dgrs gSaA

QkWLQksjl ¼fp=&3-8½ rFkk lYQj ds ,d v.kq esa Øe'k% 4 rFkk 8 ijek.kq gksrs gSa vr% buds ,d v.kq
dks P4 rFkk S8 }kjk n'kkZ;k tkrk gSA vf/kdka'k Bksl rRo ijek.kq ds lewg ds :i esa jgrs gSa vr% budks buds
izrhd }kjk gh n'kkZ;k tkrk gSA

fdlh Hkh rRo ds ,d v.kq esa mifLFkr dqy ijek.kqvksa dh la[;k dks mldh ijek.kqdrk dgrs gSaA
blh izdkj ijek.kqvksa dh la[;k ns[kdj lkj.kh esa rRoksa dk lw= fy[k ldrs gSaA lkj.kh&3-5 esa nh xbZ
lwpukvksa ds vk/kkj ij [kkyh LFkkuksa dh iwfrZ dhft, &

     3-5 lkj.kh 3-5 lkj.kh 3-5 lkj.kh 3-5 lkj.kh 3-5 lkj.kh (Table) -

rRo rRo rRo rRo rRo (Element)  ladsr  ladsr  ladsr  ladsr  ladsr (Symbol) ijek.kqdrk ijek.kqdrk ijek.kqdrk ijek.kqdrk ijek.kqdrk (Atomicity) lw= lw= lw= lw= lw= ( Formula)

czksehu Br        2 ----
vk;ksMhu I ------------ I2
lYQj S        8 -----
vkWDlhtu O ------------- O2
gkbMªkstu H         2 -----

lHkh ;kSfxd v.kq:i esa gh ik;s tkrs gSaA vr% mudks v.kqlw= ds }kjk n'kkZ;k tkrk gSA gesa Kkr gS] fd
;kSfxd nks ;k nks ls vf/kd rRoksa ds fuf'pr vuqikr ls feydj cus gksrs gSaA vr% mldk v.kqlw= fy[kus ls
igys ;g tkuuk vko';d gS] fd ;kSfxd fdu&fdu rRoksa ls cuk gS rFkk mlesa bu rRoksa ds fdrus ijek.kq
mifLFkr gSaA vkb,] bls ikuh ds mnkgj.k }kjk le>saA ikuh ¼fp=&3-9 d½ dk ,d v.kq gkbMªkstu ds nks ,oa
vkWDlhtu ds ,d ijek.kq ds la;ksx ls curk gSA vr% bldk v.kq lw= H2O fy[kk tkrk gSA blh izdkj dkcZu
MkbvkWDlkbM ¼fp= 3-9 [k½ dk ,d v.kq dkcZu ds ,d rFkk vkWDlhtu ds nks ijek.kqvksa ls feydj curk
gSA bldk v.kq lw= CO2 gSA veksfu;k dk ,d v.kq ukbVªkstu ds ,d ijek.kq ,oa gkbMªkstu ds rhu
ijek.kqvksa ls feydj curk gSA vr% bldk v.kq lw= NH3 fy[kk tkrk gSA lkj.kh&3-6 dks iwjk djsa&

fp= 3-9 [k dkcZu
MkbvkWDlkbM dk ,d v.kq

fp= 3-9 d ikuh dk ,d v.kq
( A molecule of water)

( A molecule of carbon dioxide)
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3-6 lkj.kh 3-6 lkj.kh 3-6 lkj.kh 3-6 lkj.kh 3-6 lkj.kh (Table) -

Øek adØek adØek adØek adØek ad ;k S fxd;k S fxd;k S fxd;k S fxd;k S fxd   rRo ftuls cuk gS   ijek.kqvksa dh la[;k  rRo ftuls cuk gS   ijek.kqvksa dh la[;k  rRo ftuls cuk gS   ijek.kqvksa dh la[;k  rRo ftuls cuk gS   ijek.kqvksa dh la[;k  rRo ftuls cuk gS   ijek.kqvksa dh la[;k lw=lw=lw=lw=lw=

1 lYQj MkbvkWDlkbM S 1 SO2
O 2

2 lY¶;wfjd vEy H 2 -----------
S 1
O 4

3 ukbfVªd vEy H 1 -----------
N 1
O 3

4 lksfM;e gkbMªkWDlkbM Na   --------------------------------         NaOH
O   --------------------------------
H   --------------------------------

5 gkbMªksDyksfjd vEy H   -------------------------------- HCl
Cl   --------------------------------

6 veksfu;e DyksjkbM N 1 -----------
H 4
Cl 1

7 lksfM;e dkcksZusV Na 2 -----------
C 1
O 3

rRo ;k ;kSfxd ds ,d ls vf/kd v.kqvksa vFkok fdlh rRo dss ,d ls vf/kd ijek.kqvksa dks O;Dr
djus ds fy, v.kq lw= ;k ijek.kq ds ladsr ds igys og la[;k fy[kh tkrh gSA ;fn ge 2NH4Cl fy[krs
gSa rks mldk vFkZ NH4Cl ds 2 v.kqvksa ls gSA 2O2 dk vFkZ vkWDlhtu ds nks v.kq rFkk 2Ca dk vFkZ
dSfY'k;e ds nks ijek.kq gSA

3-43-43-43-43-4 lehdj.k lehdj.k lehdj.k lehdj.k lehdj.k (Equations) &&&&&

 fØ;kdyki & 2 fØ;kdyki & 2 fØ;kdyki & 2 fØ;kdyki & 2 fØ;kdyki & 2

       vko';d lkexzhvko';d lkexzhvko';d lkexzhvko';d lkexzhvko';d lkexzh %& %& %& %& %& ykSg pw.kZ] xa/kd] ij[kuyh] xeZ djus dk lk/kuA
,d cM+h ij[kuyh esa ykSg pw.kZ ,oa xa/kd dks ysdj xeZ djsaA D;k vkius fØ;k ds igys fy, x,

inkFkksZa rFkk fØ;k ds i'pkr~ cus inkFkksZa esa dksbZ varj ik;k \
tc vk;ju ¼yksgk&Fe½ ,oa lYQj ¼xa/kd&S½ ds feJ.k dks xeZ fd;k tkrk gS rc ,d u;k ;kSfxd

curk gS ftls vk;ju lYQkbM dgrs gSaA ;g fdl izdkj dk ifjorZu gS HkkSfrd ;k jklk;fud\ ;g
jklk;fud ifjorZu gS D;ksafd vfHkfØ;k ds ckn u;k inkFkZ cu jgk gSA bl fØ;k dks ladsrksa ,oa lw=ksa ds
ek/;e ls bl izdkj fy[kk tkrk gS &

   Fe $    S  FeS
vk;ju $ lYQj  vk;ju lYQkbM
dks;yk] gok dh vkWDlhtu ls fØ;k djds dkcZu MkbvkWDlkbM cukrk gSA
  C $     O2  CO2
dkcZu $ vkWDlhtu  dkcZu MkbvkWDlkbM

(S.NO.)     (Compound)         (Constituent Elements)    (Number of Atoms)     (Formula)
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jklk;fud vfHkfØ;k dks ladsrksa ,oa jklk;fud lw=ksa ds ek/;e ls n'kkZus okys lehdj.k dks
jklk;fud lehdj.k dgrs gSaA

fdlh jklk;fud lehdj.k esa rhj ¼½ ds fpUg ds ckbZa vksj ds inkFkZ vFkkZr~ tks fØ;k esa Hkkx ys
jgs gSa] vfHkdkjd dgykrs gSaA rhj ¼½ ds nkfgus vksj ds inkFkZ vFkkZr~ cuus okys inkFkZ dks mRikn ;k
fØ;kQy dgrs gSaA rhj fpUg ds nksuksa vksj ;fn vfHkdkjd vFkok mRikn ,d ls vf/kd gSa rks muds chp
tksM+ ¼$½ dk fpUg fy[kk tkrk gSA vfHkfØ;k dh fn'kk dks n'kkZus gsrq rhj dh uksd dk iz;ksx fd;k tkrk
gSA vfHkfØ;k ds ckjs esa vf/kd tkudkjh nsus gsrq rhj ds Åij ,oa uhps fofHk™k ifjfLFkfr;ksa tSls & xeZ djuk]
fdlh vU; inkFkZ dh mifLFkfr] lw;Z dk izdk'k vkfn dks n'kkZ;k tkrk gSA

  xeZ djus ijFe $ S FeS
   vfHkdkjd mRikn ¼fØ;kQy½
fdlh Hkh jklk;fud lehdj.k esa Hkkx ysus okys izR;sd rRo ds dqy ijek.kqvksa dh la[;k lehdj.k

ds nksuksa vksj cjkcj gksuk pkfg,A ,sls lehdj.k dks larqfyr lehdj.k dgrs gSaA larqfyr lehdj.k esa rhj
ds fu'kku ds LFkku ij ¼¾½ cjkcj ds fpUg dk Hkh mi;ksx fd;k tk ldrk gSA tSls&

Fe $ S  FeS
;k Fe $ S ¾ FeS
lehdj.k dk larqfyr gksuk bl ckr dk ifjpk;d gS fd fdlh Hkh vfHkfØ;k esa ijek.kq u rks curs

gSa vkSj u gh u"V gksrs gSa budk iqufoZU;kl gksrk gSA blfy, jklk;fud vfHkfØ;k esa fdlh rRo ds ftrus
ijek.kq Hkkx ysaxs] vfHkfØ;k ds var esa ml rRo ds mrus gh ijek.kq izkIr gksaxsA Åij nh xbZ fØ;k esa
lehdj.k ds nksuksa vksj vk;ju rFkk lYQj ds ijek.kq cjkcj ¼,d&,d½ gSa blfy, lehdj.k larqfyr gSA

;fn rRoksa ds ijek.kq dh la[;k lehdj.k ds nksuksa vksj vyx&vyx gks rks D;k djsa vkb,] ,d
mnkgj.k }kjk le>saA

ty ds vi?kVu dks jklk;fud lehdj.k ds :i esa bl izdkj fy[kk tkrk gS &
H2O  H2 $ O2
bl fØ;k ds nksuksa vksj gkbMªkstu ds ijek.kqvksa dh la[;k rks cjkcj gS ij vkWDlhtu ds ijek.kqvksa

dh la[;k cjkcj ugha gSA ckbZa vksj vkWDlhtu dk ,d ijek.kq gS tcfd nkfgus vksj vkWDlhtu ds nks ijek.kq
gSaA ;fn ge ckbZa vksj ikuh ds nks v.kq ysaxs rks nksuksa vksj vkWDlhtu ds ijek.kqvksa dh la[;k cjkcj gks
tk;sxhA ijUrq blls gkbMªkstu ds ijek.kqvksa dh la[;k lehdj.k ds nksuksa vksj vleku gks tkrh gSA vc
ckbZa vksj gkbMªkstu ds pkj ijek.kq gSa] tcfd nkfgus vksj nks gSaA

2H2O  H2 $ O2
vr% bls larqfyr djus ds fy, lehdj.k ds nkfgus vksj gkbMªkstu ds vkxs 2 fy[krs gSaA bl izdkj

gkbMªkstu ijek.kq dh la[;k nksuksa rjQ leku gks tkrh gSA
2H2O  2H2 $ O2
bl lehdj.k esa Hkkx ysus okys izR;sd rRo dh la[;k nksuksa vksj cjkcj gS vFkkZr~ lehdj.k larqfyr

gSA jklk;fud vfHkfØ;k dks O;Dr djus dk ljy ,oa laf{kIr rjhdk jklk;fud lehdj.k dgykrk gSA ;gk¡
larqfyr lehdj.k ;g n'kkZrk gS fd ikuh ds nks v.kq vi?kfVr gksdj gkbMªkstu ds nks v.kq vkSj vkWDlhtu
dk ,d v.kq cukrs gSaA vfHkfØ;k dks ifjfLFkfr lfgr bl izdkj fy[krs gaS&

  2H2O 2H2$O2

jklk;fud lehdj.k ls gesa fuEu tkudkfj;k¡ izkIr gksrh gSa&
1- vfHkfØ;k esa dkSu&dkSu ls inkFkZ Hkkx ysrs gSa rFkk izkIr gksrs gSaA
2- vfHkdkjdksa ds fdrus v.kq ;k ijek.kq vfHkfØ;k djds] mRiknksa ds fdrus v.kq ;k ijek.kq cukrs gSaA
3- vfHkfØ;k fdu ifjfLFkfr;ksa esa gksrh gSA

fo|qr
vi?kVu
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     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) &&&&&

 1- fuEufyf[kr inkFkksZa dh ijek.kqdrk D;k gksxh \
O3, P4, S8, Br2

 2- v.kq lw= fdls dgrs gaS \
 3- jklk;fud lehdj.k ls D;k&D;k tkudkfj;k¡ ÁkIr gksrh gaS \

tkWu MkYVu tkWu MkYVu tkWu MkYVu tkWu MkYVu tkWu MkYVu (John Dalton)
tkWu MkYVu dk tUe lu~ 1766 bZ- esa baXySaM ds ,d xjhc cqudj ifjokj esa gqvk

FkkA mUgksaus viuk dk;Z f'k{kd ds :i esa xk¡ao dh ,d 'kkyk ls ÁkjaHk fd;k FkkA lkr
o"kZ i'pkr~ og 'kkyk ds Ákpk;Z cusA lu~ 1793 bZ- esa og fo|ky; esa xf.kr] HkkSfrdh ,oa
jlk;u dk v/;kiu djus esupsLVj pys x,A mUgksaus dqN le; ckn gh bl in ls
R;kxi= ns fn;k D;ksafd v/;kiu ds dk;Z ds dkj.k muds oSKkfud 'kks/kdk;ksaZ esa

ck/kk mRiUu gksrh FkhA
lu~ 1808 bZ- esa MkYVu us viuk ijek.kq fl)kar izfrikfnr fd;kA rRoksa ds lcls NksVs d.k dks

^ijek.kq* uke iznku djus okys jlk;uKksa esa og vxzt FksA MkYVu us ;g lq>ko izLrqr fd;k fd fdlh
rRo ds lHkh ijek.kq ,dleku O;ogkj djrs gSaA mUgksaus ijek.kqvksa dh dYiuk vfrlw{e dBksj] Bksl d.kksa
ds :i esa dhA MkYVu us fdlh rRo ds ijek.kqvksa dks fdlh ladsr vFkok izrhd }kjk O;Dr djus dk
lq>ko Hkh izLrqr fd;kA MkYVu dh e`R;q lu~ 1844 esa gqbZA

 geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt) &&&&&

  oss inkFkZ ftuds vo;oksa dks fdlh HkkSfrd fof/k }kjk vyx fd;k tk ldrk gS feJ.k dgykrs gSaA
  os 'kq) inkFkZ ftuesa ,d gh vo;o ik;k tkrk gS rRo dgykrs gSaA

nks ;k nks ls vf/kd rRo ,d fuf'pr vuqikr esa feydj ;kSfxd dk fuekZ.k djrs gSaA buds vo;oksa
dks jklk;fud fof/k ls vyx fd;k tk ldrk gSA
fdlh inkFkZ dh lcls NksVh bdkbZ dks ijek.kq vFkok v.kq dgrs gSaA
nks ;k nks ls vf/kd ijek.kq feydj ,d v.kq dk fuekZ.k djrs gSaA
Bksl esa inkFkZ ds d.k ,d&nwljs ds fudV] O;ofLFkr ,oa fuf'pr Øe esa gksrs gSaA bu d.kksa ds e/;
vkd"kZ.k cy vf/kd gksrk gSA
nzo esa inkFkZ ds d.k ,d fuf'pr LFkku ij ugha jgrs gSaA izR;sd d.k iwjs nzo esa dgha Hkh xfr dj ldrk
gSA d.kksa ds chp vkd"kZ.k cy Bksl dh vis{kk de gksrk gSA
xSl esa inkFkZ ds d.k cgqr nwj&nwj jgrs gSaA d.kksa ds chp vkd"kZ.k cy Bksl rFkk nzo dh vis{kk de gksrk gSA
rRoksa vkSj ;kSfxdksa dks ladsrksa ,oa lw=ksa }kjk O;Dr fd;k tkrk gSA
rRoksa ds vaxzsth uke ds izFke v{kj dks nh?kZ fyfi esa fy[kdj mldk ladsr fy[kk tkrk gSA ;fn
vko';d gks rks izFke v{kj ds lkFk vU; v{kj y?kqfyfi esa Hkh fy[kk tkrk gSA
fdlh Hkh rRo ds ,d v.kq esa mifLFkr ijek.kqvksa dh la[;k dks mldh ijek.kqdrk dgrs gSaA
,d ;k ,d ls vf/kd inkFkZ fØ;k djds u, inkFkZ dk fuekZ.k djrs gSaA rc bl fØ;k dks jklk;fud
vfHkfØ;k dgrs gSaA
tc jklk;fud vfHkfØ;k dks ladsrksa ,oa lw=ksa ds ek/;e ls fy[kk tkrk gS] mls jklk;fud lehdj.k
dgrs gSaA
fdlh jklk;fud lehdj.k dk larqyu n'kkZrk gS fd fdlh Hkh vfHkfØ;k esa ijek.kq u rks mRi™k fd,
tk ldrs gSa u gh u"VA
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     vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice) &&&&&

1-1 -1 -1 -1 - rRoksa ds uke rFkk ladsrksa dh lgh tksM+h feykb, &rRoksa ds uke rFkk ladsrksa dh lgh tksM+h feykb, &rRoksa ds uke rFkk ladsrksa dh lgh tksM+h feykb, &rRoksa ds uke rFkk ladsrksa dh lgh tksM+h feykb, &rRoksa ds uke rFkk ladsrksa dh lgh tksM+h feykb, &
1- dkcZu Cl
2- lYQj Mn
3- Dyksjhu Na
4- eSXuhf'k;e C
5- fatad Mg
6- eSaxuht S
7- lksfM;e K
8- xksYM Fe
9- vk;ju Zn
10- iksVSf'k;e Au

2 -2 -2 -2 -2 - rRoksa ds uke rFkk ijek.kqdrk esa lgh laca/k tksfM+, &rRoksa ds uke rFkk ijek.kqdrk esa lgh laca/k tksfM+, &rRoksa ds uke rFkk ijek.kqdrk esa lgh laca/k tksfM+, &rRoksa ds uke rFkk ijek.kqdrk esa lgh laca/k tksfM+, &rRoksa ds uke rFkk ijek.kqdrk esa lgh laca/k tksfM+, &
1- vk;ksMhu 8
2- lYQj 4
3- QkWLQksjl 1
4- lksfM;e 2

3 -3 -3 -3 -3 - [kkyh LFkku Hkfj,&[kkyh LFkku Hkfj,&[kkyh LFkku Hkfj,&[kkyh LFkku Hkfj,&[kkyh LFkku Hkfj,&
1- --------------------------- /kkrq lk/kkj.k rki ij nzo voLFkk esa ikbZ tkrh gSA
2- rRo dsoy ,d gh izdkj ds ------------------------ ls feydj curk gSA
3- ok;q ,d ------------------------------ gSA
4- inkFkZ dh  ----------------------------- voLFkk dks vklkuh ls nck;k tk ldrk gSA

4 -4 -4 -4 -4 - fuEufyf[kr jklk;fud lehdj.kks a dks larqfyr dhft, &fuEufyf[kr jklk;fud lehdj.kks a dks larqfyr dhft, &fuEufyf[kr jklk;fud lehdj.kks a dks larqfyr dhft, &fuEufyf[kr jklk;fud lehdj.kks a dks larqfyr dhft, &fuEufyf[kr jklk;fud lehdj.kks a dks larqfyr dhft, &
¼i½ Mg $ O2  MgO
¼ii½ N2 $ H2  NH3
¼iii½ SO3  SO2 $ O2

5 -5 -5 -5 -5 - fuEufyf[kr vfHkfØ;kvks a ds fy, jklk;fud lehdj.k fyf[k, &fuEufyf[kr vfHkfØ;kvks a ds fy, jklk;fud lehdj.k fyf[k, &fuEufyf[kr vfHkfØ;kvks a ds fy, jklk;fud lehdj.k fyf[k, &fuEufyf[kr vfHkfØ;kvks a ds fy, jklk;fud lehdj.k fyf[k, &fuEufyf[kr vfHkfØ;kvks a ds fy, jklk;fud lehdj.k fyf[k, &
1- lYQj dk ,d ijek.kq] vkWDlhtu ds ,d v.kq ls la;ksx djds lYQj MkbvkWDlkbM

dk ,d v.kq cukrk gSA
2- ftad dk ,d ijek.kq gkbMªksDyksfjd vEy ds nks v.kqvksa ls la;ksx djds ftad DyksjkbM dk

,d v.kq ,oa gkbMªkstu dk ,d v.kq cukrk gSA
6 -6 -6 -6 -6 - fuEu dks ifjHkkf"kr dhft, &fuEu dks ifjHkkf"kr dhft, &fuEu dks ifjHkkf"kr dhft, &fuEu dks ifjHkkf"kr dhft, &fuEu dks ifjHkkf"kr dhft, & ¼d½ rRo ¼[k½ ;kSfxd
7-7 -7 -7 -7 - rRo ,oa ;kSfxd ds rhu&rhu mnkgj.k nhft, ArRo ,oa ;kSfxd ds rhu&rhu mnkgj.k nhft, ArRo ,oa ;kSfxd ds rhu&rhu mnkgj.k nhft, ArRo ,oa ;kSfxd ds rhu&rhu mnkgj.k nhft, ArRo ,oa ;kSfxd ds rhu&rhu mnkgj.k nhft, A
8 -8 -8 -8 -8 - tc ,d inkFkZ ¼v½ dks xeZ fd;k x;k rks nks vU; inkFkksZa dk fuekZ.k gksrk gSA dkj.ktc ,d inkFkZ ¼v½ dks xeZ fd;k x;k rks nks vU; inkFkksZa dk fuekZ.k gksrk gSA dkj.ktc ,d inkFkZ ¼v½ dks xeZ fd;k x;k rks nks vU; inkFkksZa dk fuekZ.k gksrk gSA dkj.ktc ,d inkFkZ ¼v½ dks xeZ fd;k x;k rks nks vU; inkFkksZa dk fuekZ.k gksrk gSA dkj.ktc ,d inkFkZ ¼v½ dks xeZ fd;k x;k rks nks vU; inkFkksZa dk fuekZ.k gksrk gSA dkj.k

lfgr crkb, fd inkFkZ ¼v½ rRo gS ;k ;kSfxdAlfgr crkb, fd inkFkZ ¼v½ rRo gS ;k ;kSfxdAlfgr crkb, fd inkFkZ ¼v½ rRo gS ;k ;kSfxdAlfgr crkb, fd inkFkZ ¼v½ rRo gS ;k ;kSfxdAlfgr crkb, fd inkFkZ ¼v½ rRo gS ;k ;kSfxdA
9-9 -9 -9 -9 - fuEufyf[kr esa varj Li"V dhft,&fuEufyf[kr esa varj Li"V dhft,&fuEufyf[kr esa varj Li"V dhft,&fuEufyf[kr esa varj Li"V dhft,&fuEufyf[kr esa varj Li"V dhft,&1- feJ.k ,oa ;kSfxd 2- rRo ,oa ;kSfxd

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) &&&&&

1- vius vklikl esa miyC/k inkFkksaZa tSls feV~Vh] iRFkj vkfn dks rRo] ;kSfxd ,oa feJ.k ds :i esa oxhZd`r
dj mldk dkj.k fyf[k,A

2- Åij nh x;h izk;kstuk esa 'kkfey fofHkUu inkFkksZa ds jklk;fud vo;oksa ds ckjs esa cM+h d{kk ds fo|kfFkZ;ksa
rFkk f'k{kdksa ls tkudkjh izkIr dhft, rFkk laHkkfor lw= fyf[k,A
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[kkuk [kkrs le; ;fn lCth diM+ksa ij fxj tk, rks gYnh dk nkx yx tkrk gSA vkius bl Ádkj
yxs nkxksa dks lkcqu ls Nq+M+kus dk Á;kl fd;k gksxkA D;k bl iz;kl esa vkius gYnh dk jax cnyrs ns[kk
gS \ bldk D;k dkj.k gS \ ,slk lkcqu ds fof’k"V xq.k ds dkj.k gksrk gS vkb,] bls le>us dk Á;kl djsaA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 1 & 1 & 1 & 1 & 1

        vko’;d lkexzh & lQsn diM+k] gYnh] diM+s /kksus dk lkcqu] uhacw] ikuh] dVksjhA
gYnh dk ty esa xk<+k ?kksy cuk,¡A bl ?kksy dh dqN cw¡nsa lQsn diM+s ij MkysaA vc ml LFkku ij

lkcqu jxMsa+A gYnh dk ihyk jax fdl jax esa cny x;k \ bl yky jax ij uhacw ds jl dh dqN c¡wnsa MkysaA
vki ns[ksaxs fd ihyk jax iqu% ÁkIr gks tkrk gS tks ;g n’kkZrk gS fd uhacw esa ,slk xq.k gS tks lkcqu ds ÁHkko
dks lekIr dj nsrk gSA ge Áfrfnu dbZ inkFkksZ dk mi;ksx djrs gSa ftuesa ,slk foijhr xq.k ik;k tkrk gSA
inkFkksZa dh bl Á—fr dh igpku fyVel isij }kjk dh tk ldrh gSA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 2& 2& 2& 2& 2

         vko’;d lkexzh & uhyk rFkk yky fyVel isij] uhacw dk jl] diM+s /kksus dk lksMk] beyh
dk jl] [kkus dk lksMk] ued] ’kDdj] dqN chdj ;k dVksfj;k¡] MªkWij vkSj pEepA

Á;ksx djus ds fy, fdlh ,d inkFkZ dk tyh; foy;u rS;kj dhft,A blds fy, dVksjh esa ,d frgkbZ
ikuh ysdj ,d pEep inkFkZ Mkydj rc rd fgyk,¡ tc rd iwjk inkFkZ ?kqy u tk;A vc uhyk rFkk yky
fyVel isij ysa rFkk Mªkij dh lgk;rk ls foy;u dh ,d&,d cw¡n mu ij MkysaA fyVel isij ds jax esa gksus
okys ifjorZu dks uksV djsaA blh Ádkj vU; inkFkksZ ds tyh; foy;u cuk,¡ rFkk mudk ijh{k.k nksuksa fyVel
isij ls djsaA  ÁR;sd ijh{k.k ds i’pkr~ MªkWij dks ty ls vo’; /kks ysaA ÁkIr voyksduksa dks lkj.kh&4-1 esa fy[ksaA

 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &4-1&4-1&4-1&4-1&4-1

uhys fyVel ij inkFkZ dk ÁHkkouhys fyVel ij inkFkZ dk ÁHkkouhys fyVel ij inkFkZ dk ÁHkkouhys fyVel ij inkFkZ dk ÁHkkouhys fyVel ij inkFkZ dk ÁHkko yky fyVel ij inkFkZ dk ÁHkkoyky fyVel ij inkFkZ dk ÁHkkoyky fyVel ij inkFkZ dk ÁHkkoyky fyVel ij inkFkZ dk ÁHkkoyky fyVel ij inkFkZ dk ÁHkko
inkFk ZinkFk ZinkFk ZinkFk ZinkFk Z jax yky gks x;k@dksbZ ifjorZujax yky gks x;k@dksbZ ifjorZujax yky gks x;k@dksbZ ifjorZujax yky gks x;k@dksbZ ifjorZujax yky gks x;k@dksbZ ifjorZu jax uhyk gks x;k@dksbZ ifjorZujax uhyk gks x;k@dksbZ ifjorZujax uhyk gks x;k@dksbZ ifjorZujax uhyk gks x;k@dksbZ ifjorZujax uhyk gks x;k@dksbZ ifjorZu

ugha gqvkugha gqvkugha gqvkugha gqvkugha gqvk ugha gqvkugha gqvkugha gqvkugha gqvkugha gqvk
1- uhacw dk jl jax yky gks x;k dksbZ ifjorZu ugha gqvk
2- diMs+ /kksus dk lksMk ------------------------------------------------------ ------------------------------------------------------
3- beyh dk jl ------------------------------------------------------ ------------------------------------------------------
4- [kkus dk lksMk ------------------------------------------------------ ------------------------------------------------------
5- 'kDdj dk foy;u ------------------------------------------------------ ------------------------------------------------------
6- ued dk foy;u ------------------------------------------------------ ------------------------------------------------------

jax ifjorZu ds vk/kkj ij ge lkj.kh&4-1 esa fn, x, inkFkksaZ dks rhu lewgksa esa ck¡V ldrs gSaA ,d
lewg mu inkFkksZa dk gksxk tks uhys fyVel dk jax yky dj nsrs gaSA ;s lHkh inkFkZ vEyh; dgykrs gSaA
nwljk lewg mu inkFkksZa dk gksxk tks yky fyVel dk jax uhyk dj nsrs gSa ;s lHkh inkFkZ {kkjh; dgykrs
gSaA dqN ,sls Hkh inkFkZ gaS tks nksuksa fyVel isij ds jax esa dksbZ ifjorZu ugha djrs ,sls inkFkksZa dks mnklhu
inkFkZ dgrs gSaA**

vEy] {kkjd ,oa yo.kvEy] {kkjd ,oa yo.kvEy] {kkjd ,oa yo.kvEy] {kkjd ,oa yo.kvEy] {kkjd ,oa yo.k
(ACIDS, BASES AND SALTS)
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lkj.kh&4-1 esa fn, x, inkFkksZa dks vEyh;] {kkjh; ,oa mnklhu inkFkksZa esa oxhZÑr dj lkj.kh&4-2 esa fyf[k,A

 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &4-2&4-2&4-2&4-2&4-2

ØeakdØeakdØeakdØeakdØeakd    vEyh; inkFkZ   vEyh; inkFkZ   vEyh; inkFkZ   vEyh; inkFkZ   vEyh; inkFkZ    {kkjh; inkFkZ   {kkjh; inkFkZ   {kkjh; inkFkZ   {kkjh; inkFkZ   {kkjh; inkFkZ   mnklhu inkFkZ  mnklhu inkFkZ  mnklhu inkFkZ  mnklhu inkFkZ  mnklhu inkFkZ

1- -------------------------------------------- -------------------------------------------- --------------------------------------------
2- -------------------------------------------- -------------------------------------------- --------------------------------------------

4 -14 -14-14-14-1 lwpd lwpd lwpd lwpd lwpd (Indicators) &&&&&
jax ifjofrZr dj vEyh; ;k {kkjh; ek/;e dh lwpuk nsus okys inkFkksZa dks

lwpd dgrs gSaA fyVel ds vfrfjDr feFkkby vkWjsat ,oa fQukWy¶Fksyhu dk Hkh mi;ksx
vEy&{kkj lwpd ds :i esa fd;k tkrk gSA feFkkby vkWjsat] vEyksa ds lkFk ukjaxh jax
tcfd {kkjdksa ds lkFk ihyk jax nsrk gSA fQukWy¶Fksyhu] vEyh; foy;u esa jaxghu jgrk
gS tcfd {kkjh; foy;u esa bldk jax xqykch gks tkrk gSA vEy ,oa {kkj dh igpku
lwpdksa ds }kjk rks geus dj yh ij buds dqN vkSj xq.k Hkh gSa ftuls bUgsa igpkuk tk
ldrk gSA

4-1-14-1-14-1-14-1-14-1-1 vkb,] ns[ksa D;k blds vfrfjDr Hkh lwpd gks ldrs gaS\
 Qwyksa dh ia[kqfM+;ksa ds }kjk Hkh lwpd cuk, tk ldrs gSa vkb,] ,d fØ;kdyki djsa &

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity) & 3& 3& 3& 3& 3

vko';d lkexzh%& xqM+gy ds Qwy] chdj] ij[kuyh] xeZ ty] MªkWij rFkk vEyh; o {kkjh; inkFkZA

xqM+gy ds Qwyksa dh dqN ia[kqfM+;k¡ ,df=r djsa vkSj mUgsa fdlh chdj esa j[ksa A blesa FkksM+k xeZ ty
feyk,aA feJ.k dks rc rd j[kk jgus nsa tc rd ty jaxhu u gks tk,A jaxhu ty dk mi;ksx lwpd ds
:i esa djsaA bl lwpd dh ik¡p&ik¡p cw¡nsa] lkj.kh&4-3 esa fn, x, izR;sd foy;u esa Mkysa rFkk foy;u ds

vkjafHkd jax rFkk lwpd Mkyus ds ckn jax esa gq, ifjorZu dks uksV ¼fp= 4-1½ djsaA

fp= 4-1 xqM+gy dk Qwy vkSj mlls rS;kj fd;k x;k lwpd

{kkjh; foy;u $ lwpd foy;ulwpd foy;u

xqM+gy dk Qwy

vEyh; foy;u $ lwpd foy;u

(Indicator solution)

(Indicator solution+ acidic solution)

(Indicator solution+ basic solution)

(China rose flower)

(China rose flower and indicator prepared from it)

 (S.NO.)  (Acidic substances)                   (Basic substances) (Neutral substances)
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     4-3 lkj.kh (Table)

 Ø- Ø- Ø- Ø- Ø- ijh{k.k foy;u ijh{k.k foy;u ijh{k.k foy;u ijh{k.k foy;u ijh{k.k foy;u  (Test Solution) vkjafHkd jaxvkjafHkd jaxvkjafHkd jaxvkjafHkd jaxvkjafHkd jax      (Initial Colour) vafre jax vafre jax vafre jax vafre jax vafre jax  (Final Colour)

1- [kkus dk lksMk ¼?kksy½ &&& &&&
2- uhacw dk jl &&& &&&
3- pwuk ¼xhyk½ &&& &&&
4- 'kDdj dk ?kksy &&& &&&
5- beyh dk jl &&& &&&
6- diM+s /kksus dk lksMk ¼?kksy½ &&& &&&
7- ued dk ?kksy &&& &&&
8- nw/k &&& &&&
9- &&& &&& &&&
10- &&& &&& &&&

lwpd dk vEyh;] {kkjh; vkSj mnklhu foy;u ij D;k izHkko iM+rk gS\ xqM+gy ds iq"i dk lwpd
vEyh; foy;u dks xgjk xqykch ¼estsUVk½ vkSj {kkjh; foy;uksa dks gjk dj nsrk gSA vyx&vyx jaxhu
Qwyksa ds fud"kZ ¼jl½ ds lkFk bl fØ;kdyki dks nksgjk,aA
4-2 vEy (Acids)&

,flM 'kCn dk mn~Hko ySfVu Hkk"kk ds ,flMl ¼acidus½ 'kCn ls gqvk gS
ftldk vFkZ [kV~Vk gksrk gSA bldk fganh :ikarj.k vEy gSA

uhacw] larjk] vk¡oyk] beyh] dPpk vke vkfn buesa mifLFkr vEyksa ds dkj.k
[kV~Vs gksrs gSaA phaVh ds dkVus ls gksus okyh tyu dk vkius vuqHko fd;k gksxkA ;g
tyu QkWfeZd vEy ds dkj.k gksrh gS ftls phaVh] dkVs x;s LFkku ij NksM+rh gSA ,sls vEy
tks izkf.k;ksa ,oa ouLifr;ksa esa izkÑfrd :i esa ik, tkrs gSa mUgsa izkÑfrd vEy dgrs gSaA

lkj.kh&4-4 esa dqN Ák—frd vEyksa rFkk muds L=ksrksa dh tkudkjh nh xbZ gS&

       lkj.kh       lkj.kh       lkj.kh       lkj.kh       lkj.kh (Table) &4-4&4-4&4-4&4-4&4-4

Ø -Ø -Ø -Ø -Ø -      L=ksr     L=ksr     L=ksr     L=ksr     L=ksr    vEy   vEy   vEy   vEy   vEy Ø-Ø -Ø -Ø -Ø - L=k srL=k srL=k srL=k srL=k sr         vEy        vEy        vEy        vEy        vEy

1- larjk] uhacw lkbfVªd vEy 5- fljdk   ,lhfVd vEy

2- lsc eSfyd vEy 6- pk;   VSfud vEy
3- phaVh ,oa e/kqeD[kh QkfeZd vEy 7- beyh   VkjVfjd vEy
4- QVk nw/k] ngh ySfDVd vEy 8- VekVj   vkWDlsfyd vEy

ge Hkwfe ls çkIr [kfutksa ls Hkh vEy çkIr dj ldrs gSa tSls gkbMªksDyksfjd vEy ¼HCl½] lY¶;wfjd vEy
¼H2SO4½] ukbfVªd vEy ¼HNO3½ bR;kfnA bUgsa [kfut vEy dgrs gSaA [kfut vEy Hkh Lokn esa [kV~Vs gksrs
gSaA vius f’k{kd ds funsZ’k ds fcuk u gh mUgsa Nq,¡ vkSj u gh p[kas] ;s gkfudkjd gksrs gaSA ;fn ’kq) vEy
esa vf/kd ek=k esa ikuh feyk gks rks mls ruq vEy dgrs gSaA ;fn ’kq) vEy esa ikuh dh ek=k de gks rks
mls lkUæ vEy dgrs gSaA

tc dHkh ihry ;k dk¡lk ds crZu esa dksbZ [kV~Vh oLrq vf/kd le; rd j[kh tkrh gS rks ml crZu
ds vanj dh nhokj ij uhyk&gjkiu vk tkrk gSA ihry rFkk dk¡ls esa mifLFkr rk¡ck] vEy ls fØ;k dj
uhyk&gjk ;kSfxd cukrk gSA bl fØ;k dks jksdus ds fy, ihry ds crZuksa ij fVu ¼jkaxk½ dh dybZ dh
tkrh gSA dybZ dh ;g ijr crZu dks vEy ls la{kkfjr gksus ls cpkrh gSA

 (S.NO.)            (Source)                          (Acid)  (S.NO.)    (Source)           (Acid)
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vkius ns[kk gksxk fd yksgk] pk¡nh bR;kfn /kkrqvksa ls cuh oLrqvksa dh lrg ue gok ds lEidZ esa jgus ij
efyu iM+ tkrh gS bls la{kkj.k dgrs gSaA
vkb,] bls yksgs ij tax yxus dh vfHkfØ;k }kjk le>saA tax yxuk ,slk jklk;fud ifjorZu gS tks

yksgs dh oLrqvksa dks izHkkfor djrk gSA vr% tax yxus ds dkj.k cgqr vf/kd gkfu gksrh gS tax yxus
dh vfHkfØ;k dks fuEufyf[kr lehdj.k }kjk O;Dr fd;k tkrk gS&
yksgk (Fe) $ vkWDlhtu (CO2)  $ ty (H2O)  tax ¼vk;ju vkWDlkbM]  (Fe2O3)
tax yxus ds fy, vkWDlhtu vkSj ty ¼vFkok tyok"i½ nksuksa vko';d gSaA ;fn yksgs dks buds lEidZ
ls cpkdj j[kk tk, rks yksgs dks tax yxus ls jksdk tk ldrk gSA
bldk ljy mik; gS yksgs dh oLrqvksa ij isaV vFkok xzhl dh ijr p<+kukA ,d vU; mik; gS yksgs ds
Åij Øksfe;e vFkok tLrk ¼ftad½ tSlh /kkrq dh ijr p<+kukA ;g ;'kn~&ysiu ¼xSYosukbts'ku½ dgykrk
gSA tc oLrq dk gok dh ueh rFkk vkWDlhtu ls lEidZ VwV tkrk gS rc tax ugha yxrkA bl izdkj
la{kkj.k jksdk tk ldrk gSA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &4&4&4&4&4

vko';d lkexzh & ruq gkbMªksDyksfjd vEy] nkusnkj ftad] ekfpl] ij[kuyhA
,d ij[kuyh esa yxHkx 1@4 Hkkx ruq gkbMªksDyksfjd vEy ysdj mlesa nkusnkj ftad MkysaA fØ;k

ds QyLo:i xSl curh gSA ij[kuyh ds eq¡g ls fudyus okys xSl ds ekxZ esa tyrh gqbZ ekfpl dh rhyh
ys tk,aA D;k gksrk gS \ vki ns[ksaxs fd xSl uhyh ykS ds lkFk tyus yxrh gS rFkk ikWi dh vkokt mRiUu
gksrh gSA ;g xSl gkbMªkstu gS ¼fp=&4-2½A

             Zn + 2HCl = ZnCl2 + H2

ftad $ gkbMªksDyksfjd vEy ¾ ftad DyksjkbM $ gkbMªkstu

vEy dqN /kkrqvksa ls fØ;k dj gkbMªkstu xSl eqDr djrs gaSA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &5&5&5&5&5

        vko’;d lkexzh &vko’;d lkexzh &vko’;d lkexzh &vko’;d lkexzh &vko’;d lkexzh & laxejej dk pwjk] ruq gkbMªksDyksfjd vEy] ij[kuyhA
,d ij[kuyh esa laxejej dk pwjk yhft,A blesa FkksM+h ek=k esa ruq gkbMªksDyksfjd vEy feykb,A vkius

D;k ns[kk \ bl fØ;k esa ij[kuyh ls cqncqnkgV ds lkFk ,d xSl fudyrh gSA pwafd laxejej esa dSfY’k;e
dkcksZusV ik;k tkrk gS tks ruq gkbMªksDyksfjd vEy ds lkFk fØ;k dj dkcZu MkbvkWDlkbM xSl mRiUu djrk
gSA  vEy /kkrqvksa ds dkcksZusVksa o ckbdkcksZusVksa ds lkFk fØ;k dj dkcZu MkbvkWDlkbM cukrs gSaA vEy ds bl
xq.k dk mi;ksx vfXu’kked ;a= esa gksrk gSA

nkusnkj ftad

ruq gkbMªksDyksfjd vEy

 gkbMªkstu xSl

nkusnkj ftad

fp= 4-2& nkusnkj ftad dh ruq gkbMªksDyksfjd vEy ls fØ;k (Reaction of zinc granules with dilute hydrochloric acid)

ij[kuyh

(Zinc granules)

(Test tube)

(Dilute hydrochloric acid)

(Hydrogen gas)

(Zinc granules)

Zinc + Hydrochloric acid = Zinc chloride + Hydrogen
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CaCO3   + 2HCl  =    CaCl2       +   H2O +  CO2
dSfY'k;e dkcksZusV $ gkbMªksDyksfjd vEy ¾ dSfY'k;e DyksjkbM $ ikuh $ dkcZu MkbvkWDlkbM

4-2-1 vEyksa ds mi;ksx 4-2-1 vEyksa ds mi;ksx 4-2-1 vEyksa ds mi;ksx 4-2-1 vEyksa ds mi;ksx 4-2-1 vEyksa ds mi;ksx (Uses of acids) %&%&%&%&%&
 1- lY¶;wfjd vEy dk mi;ksx moZjd tSls veksfu;e lYQsV] lqij

QkWLQsV] dkj&cSVjh esa cSVjh vEy ds :i esa rFkk vfXu'kked ;a=
esa fd;k tkrk gSA

 2- gkbMªksDyksfjd vEy dk mi;ksx ued ds 'kq)hdj.k esa] phuh
feêh ds crZu ;k VkbYl dh lQkbZ djus esa gksrk gSA

 3- ukbfVªd vEy dk mi;ksx moZjd tSls veksfu;e ukbVªsV cukus esa
rFkk lqukj lksus&pk¡nh ds xguksa dh lQkbZ djus esa djrs gSaA

4-2-2 vfXu'kked ;a= 4-2-2 vfXu'kked ;a= 4-2-2 vfXu'kked ;a= 4-2-2 vfXu'kked ;a= 4-2-2 vfXu'kked ;a= ( Fire Extinguisher) %&%&%&%&%&
blesa ,d /kkrq ds csyukdkj ik= esa lksfM;e ckbdkcksZusV ,oa dk¡p

dh cksry esa ruq lY¶;wfjd vEy Hkjk gksrk gSA cksry esa ,d ?kq.Mh yxh

gksrh gSA vkx yxus ij vfXu'kked ;a= dh ?kq.Mh dks fdlh dBksj

lrg ij iVdus ls vanj okyh dk¡p dh cksry VwV tkrh gSA ftlls

lY¶;wfjd vEy csyukdkj ik= ds lksfM;e ckbdkcksZusV ls fØ;k dj

dkcZu MkbvkWDlkbM cukrk gSA ;g dkcZu MkbvkWDlkbM vkx cq>kus esa

lgk;rk djrh gS ¼fp= &4-3½A

  2NaHCO3 +     H2SO4       = Na2SO4 +  2H2O  +  2CO2

lksfM;e ckbdkcksZusV $ lY¶;wfjd vEy ¾ lksfM;e lYQsV $ ikuh   $ dkcZu MkbvkWDlkbM

buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) &&&&&
 1- fdUgha rhu Ák—frd ,oa rhu [kfut vEyksa ds uke fyf[k, \

 2- lkaæ o ruq vEy ls vki D;k le>rs gSa \
 3- vEyksa dk HkaMkj.k /kkrq ds ik=ksa esa D;ksa ugha fd;k tkrk \
 4- rhu ij[kufy;ksa esa vEyh;] {kkjh; vkSj mnklhu foy;u fn, x, gSaA ;fn vkidks yky fyVel
fn;k tk; rc vki vEyh;] {kkjh; vkSj mnklhu foy;u dh igpku dSls djsaxs \

4 -34 -34-34-34-3 {kkjd {kkjd {kkjd {kkjd {kkjd (Alkalis) & & & & &
{kkj ’kCn dk mn~Hko vjch ds 'kCn ,sydyh ¼alkali½ ls gqvk gSA ftldk vFkZ jk[k

gksrk gS vkSj jk[k ds jklk;fud xq.k {kkjh; gksrs gSaA
FkksM+h ek=k esa pwus dk ikuh ysdj nks vaxqfy;ksa ds chp jxM+saA D;k vkidks fpdukgV

eglwl gksrh gS\ ;g fØ;k lkcqu ds ikuh] xqM+gy dh filh ifRr;ksa rFkk diMs+ /kksus ds
lksMs ds lkFk nksgjk,¡A

;s lHkh inkFkZ {kkjd gSaA ,sls {kkjd tks ty esa foys; gksrs gSa mUgsa {kkj dgrs gSaA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &6&6&6&6&6

vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh& eSXuhf'k;e dk Qhrk] xeZ djus dk lk/ku] ij[kuyh] fpeVh] ty] yky rFkk
uhyk fyVel] vkfnA

fp= 4-3 & vfXu'kked ;a=
   (Fire Extinguisher)

lksfM;e ckbdkcksZusV

lY¶;wfjd vEy
(Sulphuric acid)

(Sodium bi-carbonate)

          Sodium bi-carbonate     +      Sulphuric acid     =   Sodium Sulphate   +    Water     +   Carbon dioxide



3737373737vEy {kkj ,oa yo.kvEy {kkj ,oa yo.kvEy {kkj ,oa yo.kvEy {kkj ,oa yo.kvEy {kkj ,oa yo.k

eSXuhf'k;e ds Qhrs dk NksVk VqdM+k ysa bls fpeVh dh lgk;rk ls idM+dj tyk,¡A blls cuh lQsn
jk[k dks ,df=r djsa rFkk ty dh vYi ek=k esa ?kksysaA izkIr foy;u dks Li'kZ djas rFkk  uhys o yky fyVel
isij ij bldh dqN cw¡nsa MkysaA

2Mg       + O2      = 2MgO
eSXuhf'k;e     vkWDlhtu eSXuhf'k;e vkWDlkbM

eSXuhf'k;e dk vkWDlkbM ty esa foys; gksdj eSXuhf'k;e gkbMªkWDlkbM cukrk gSA blh izdkj
lksfM;e rFkk iksVSf'k;e ds vkWDlkbM ty esa foys; gksdj lksfM;e gkbMªkWDlkbM ¼NaOH½ rFkk iksVSf'k;e
gkbMªkWDlkbM ¼KOH½ cukrs gSa ;s lHkh {kkj gSaA Li’kZ djus ls {kkj fpdus yxrs gSa rFkk Ykky fyVel dks
uhyk djrs gSaA

lkekU;r% /kkrqvksa ds vkWDlkbM {kkjh; gksrs gSaA lHkh {kkjh; inkFkZ ty esa foys; ugha gksrs gSaA
4-3-14-3-14-3-14-3-14-3-1 {kkjksa ds mi;ksx {kkjksa ds mi;ksx {kkjksa ds mi;ksx {kkjksa ds mi;ksx {kkjksa ds mi;ksx (Uses of bases) &&&&&

 1- lkcqu] nokbZ] dkxt] fojatd pw.kZ vkfn ds fuekZ.k esaA
 2- Hkwfe vkSj ikuh dh vEyh;rk dks de djus esaA

     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) %&%&%&%&%&

 1- uhys fyVel ij uhacw ds jl dk ?kksy Mkyus ij mldk jax yky gks tkrk gS ;fn  bl ij lkcqu ds
?kksy dh dqN cw¡nsa Mkysa rks D;k gksxk \

 2- eSXuhf'k;e ds ngu ls ÁkIr lQsn inkFkZ dks ty esa ?kksyus ij cuus okys inkFkZ dh Á—fr dSlh gksrh gS \

vc rd geus vEy vkSj {kkj ds xq.kksa dks ns[kkA ;fn vEy vkSj {kkj dh vkil esa fØ;k gks rks D;k gksxk \

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &7&7&7&7&7

vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&     ij[kuyh] lksfM;e gkbMªkWDlkbM] gkbMªksDyksfjd vEy] fQukWy¶Fksyhu] MªkWijA

,d ij[kuyh esa yxHkx 20 c¡wansa ruq lksfM;e gkbMªkWDlkbM foy;u ysdj mlesa ,d&nks cw¡nsa

fQukWy¶Fksyhu dh MkysaA foy;u dk jax xqykch gks tkrk gSA blesa MªkWij }kjk ruq gkbMªksDyksfjd vEy]

cw¡n&cw¡n Mkysa rFkk feJ.k dks fgykrs tk,¡A ,d fLFkfr ,slh vkrh gS tc xqykch jax vn`'; gks tkrk gS rc

vEy Mkyuk can dj nsaA

lko/kkuhiwoZd ,d&nks cw¡n lksfM;e gkbMªkWDlkbM foy;u vkSj feyk,¡A jax esa D;k ifjorZu gksrk gS\

vc fQj ,d&nks c¡wn vEy ds foy;u dh MkysaA jax esa vc vki D;k ifjorZu ns[krs gSa \

foy;u {kkjh; gksus ij xqykch vkSj vEyh; gksus ij jaxghu gks tkrk gSA vEy feyk, tkus ij {kkj ds {kkjh;

xq.k lekIr gks tkrs gSa rFkk {kkj dk foy;u feyk, tkus og vEyh; xq.k lekIr dj nsrk gSA bl izdkj os ,d&nwljs

ds izHkko dks mnklhu dj nsrs gSaA vEy vkSj {kkj dh ijLij fØ;k dks mnklhuhdj.k dgrs gSaA

mnklhuhdj.k ds vusd mnkgj.k ge nSfud thou esa ns[krs gSaA

1- phaVh ds dkVus ij gksus okyh rst tyu ,d Ádkj ds vEy ds dkj.k gksrh gSA ;fn ml

LFkku ij diM+s /kksus dk lkcqu ;k [kkus dk lksMk yxk;k tk, rks mnklhuhdj.k ds dkj.k

tyu ls jkgr feyrh gSA

2- ikS/kksa dh vPNh o`f) ds fy;s Hkwfe dk mnklhu gksuk vko';d gS fdUrq Hkwfe ds vEyh; gksus

ij cq>k pwuk Mkydj mls mnklhu fd;k tkrk gSA ;fn e`nk {kkjh; gks] rks mlesa tSo inkFkZ

feyk, tkrs gSaA tSo inkFkZ e`nk esa vEy eqDr dj mldh izd`fr dks mnklhu dj nsrs gSaA
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Ák;% yksx isV esa vEyh;rk ¼acidity½ dh f'kdk;r djrs gSaA oLrqr% gekjs isV esa gkbMªksDyksfjd vEy
dk cgqr ruq foy;u gksrk gS] tks [kk, x, Hkkstu dks ipkus esa lgk;d gksrk gSA tc isV esa bl vEy
dh ek=k de gks tkrh gS rks ikpu dh leL;k gksrh gSA ijarq tc vf/kd gks tkrh gS rks [kêh Mdkjsa vkrh
gSaA blds mipkj gsrq vEyh;rk dks de fd;k tkrk gSA ftlds fy, nwf/k;k eSXuhf'k;k (Milk of
Magnesia) rFkk blh Ádkj ds vU; {kkjh; ;kSfxdksa dh xksfy;k¡ ;k foy;u vkfn dk mi;ksx fd;k tkrk
gSA vc vki tku x, gksaxs fd bu xksfy;ksa dks Áfr&vEy ¼antacid½ D;ksa dgrs gSaA

4 -44 -44-44-44-4 yo.k yo.k yo.k yo.k yo.k (Salt) %&%&%&%&%&
mnklhuhdj.k fØ;k esa vEy vkSj {kkj ds feyus ls ikuh vkSj ,d inkFkZ ÁkIr

gksrk gS] bl inkFkZ dks yo.k dgrs gSaA
vEy $ {kkj ¾ yo.k $ ikuh

tSls gkbMªksDyksfjd vEy vkSj lksfM;e gkbMªkWDlkbM fØ;k djds lksfM;e DyksjkbM ¼yo.k½
vkSj ikuh cukrs gSaA

NaOH +  HCl =  NaCl   + H2O
lksfM;e gkbMªkWDlkbM $ gkbMªksDyksfjd vEy ¾   lksfM;e DyksjkbM $ ikuh

yo.k ¼salt½ ,d lkekU; 'kCn gSA ;g dsoy ued ds fy;s gh ugha oju~ mu lHkh ;kSfxdksa ds fy;s
mi;ksx esa yk;k tkrk gS] tks vEy ;k {kkj ds chp fØ;k ds dkj.k curs gSaA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &8&8&8&8&8

vko';d lkexzh %&vko';d lkexzh %&vko';d lkexzh %&vko';d lkexzh %&vko';d lkexzh %& rhu ij[kufy;k¡] ikuh] dkWij lYQsV] lksfM;e dkcksZusV] ued] uhyk rFkk yky
fyVel] rhu MªkWijA

rhu ij[kufy;ksa esa Øe'k% dkWij lYQsV] ued] lksfM;e dkcksZusV ysaA buesa ikuh Mkydj mudk
foy;u cuk,¡A vc yky vkSj uhys fyVel isij ij rhuksa ij[kufy;kas ds nzo dh dqN cw¡nas MªkWij dh lgk;rk
ls Mkydj muesa gksus okys jax ifjorZu dks ns[kas rFkk nh xbZ lkj.kh esa fy[ksa&

lkj.kh&4-5lkj.kh&4-5lkj.kh&4-5lkj.kh&4-5lkj.kh&4-5

 Ø- Ø- Ø- Ø- Ø-      yo.k     yo.k     yo.k     yo.k     yo.k uhys fyVel isij ij ÁHkkouhys fyVel isij ij ÁHkkouhys fyVel isij ij ÁHkkouhys fyVel isij ij ÁHkkouhys fyVel isij ij ÁHkko     yky fyVel isij ij ÁHkko    yky fyVel isij ij ÁHkko    yky fyVel isij ij ÁHkko    yky fyVel isij ij ÁHkko    yky fyVel isij ij ÁHkko

1- dkWij lYQsV ---------------------------------------------------------------   --------------------------------------------------------------

2- ued ---------------------------------------------------------------   --------------------------------------------------------------

3- lksfM;e dkcksZusV ---------------------------------------------------------------   --------------------------------------------------------------

og yo.k tks uhys fyVel isij dks yky dj nsrk gS] vEyh; yo.k rFkk tks yky fyVel isij dks
uhyk dj nsrk gS {kkjh; yo.k dgykrk gSA dqN yo.k yky ;k uhys fyVel ij dksbZ ÁHkko ugha Mkyrs mUgsa
mnklhu yo.k dgrs gSaA ;gka dkWij lYQsV vEyh; yo.k] lksfM;e dkcksZusV {kkjh; yo.k rFkk ued
mnklhu yo.k gSA
4-4-14-4-14-4-14-4-14-4-1 yo.kksa ds mi;ksx yo.kksa ds mi;ksx yo.kksa ds mi;ksx yo.kksa ds mi;ksx yo.kksa ds mi;ksx (Uses of salts)  %& %& %& %& %&

1- lkekU; yo.k ;k ued ¼lksfM;e DyksjkbM NaCl½ gekjs [kkn~; inkFkZ dk vko';d vax gaSaA ;g
[kkn~; inkFkZ dks Lokfn"V cukrk gS rFkk vpkj] eNyh vkfn dks [kjkc gksus ls cpkrk gSA

2- diM+s /kksus dk lksMk ¼lksfM;e dkcksZussV Na2CO3½ ;g diM+k /kksus ds dke esa vkrk gSA
3- [kkus dk lksMk ¼lksfM;e ckbdkcksZusV NaHCO3½ ;g dsd] lksMk okVj] 'khry is; cukus rFkk isV

dh vEyrk nwj djus ds dke vkrk gSA

S.No.           (Salt)                     (Effect on blue litmus paper)                (Effect on red litmus paper)
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gekjs 'kjhj dks dbZ Ádkj ds yo.kksa dh vko';drk gksrh gSaA ;s vf/kdka'kr% dSfY'k;e]
eSXuhf'k;e] vk;ju] lksfM;e rFkk iksVSf'k;e ds DyksjkbM] vk;ksMkbM] lYQsV] ckbdkcksZusV rFkk
QkWLQsV gksrs gSaA ilhuk vkus ij buesa ls dqN yo.k 'kjhj ls fudy tkrs gSaA blh dkj.k ilhuk
uedhu gksrk gSA tc dHkh isfp'k] vfrlkj vkfn ds dkj.k gekjs 'kjhj esa ls vf/kd ikuh fudy
tkrk gS rc bl ikuh ds lkFk gh blesa ?kqys yo.k Hkh ge [kks nsrs gSaA bls futZyhdj.k dgrs gSaA
,slh fLFkfr esa gesa yo.k vkSj 'kDdj ;qDr ikuh vf/kd ihuk pkfg, ftlls 'kjhj esa ty ,oa yo.k
dk Lrj iqu% lkekU; gks tk,A ;g eq[kh; iqutZy;kstu ¼oral rehydration½ cPpksa dks isfp'k rFkk
vfrlkj ds QyLo:i laHkkfor e`R;q ls cpkrk gSA

     buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, (Answer these)  & & & & &

1- mnklhuhdj.k fdls dgrs gSa \ bldk ,d mnkgj.k nhft,A

2- yo.kksa ds fofHkUu izdkj mnkgj.k lfgr fyf[k,A

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt) &&&&&

vEy Lokn esa [kV~Vs gksrs gSaA
vEy uhys fyVel isij dks yky dj nsrs gSaA
vEy dks Ák—frd vEy vkSj [kfut vEy ds :i esa oxhZ—r fd;k tkrk gSA
{kkj yky fyVel dks uhyk djrs gSaA
{kkj Li'kZ djus ij fpdus yxrs gSaA
vEy ,oa {kkj ds e/; vfHkfØ;k }kjk yo.k curs gSaA
yo.kksa dks vEyh;] {kkjh; ,oa mnklhu oxZ esa ck¡Vk tkrk gSA
jaxhu Qwyksa tSls&xqM+gy] xqykc vkfn dk fud"kZ Hkh lwpd dh Hkk¡fr dk;Z djrk gSA

 vH;kl ds Á'u vH;kl ds Á'u vH;kl ds Á'u vH;kl ds Á'u vH;kl ds Á'u (Questions for practice)

1 -1 -1 -1 -1 - lgh fodYi pqudj fyf[k, &lgh fodYi pqudj fyf[k, &lgh fodYi pqudj fyf[k, &lgh fodYi pqudj fyf[k, &lgh fodYi pqudj fyf[k, &
1- vEyh; ek/;e esa fQukWy¶Fksyhu dk jax gksrk gS&
¼d½  xqykch ¼[k½ yky ¼x½ ukjaxh ¼?k½ jaxghu
2 -2 -2 -2 -2 - vEy ,oa {kkj dh fØ;k }kjk yo.k cuus dh fØ;k gS&vEy ,oa {kkj dh fØ;k }kjk yo.k cuus dh fØ;k gS&vEy ,oa {kkj dh fØ;k }kjk yo.k cuus dh fØ;k gS&vEy ,oa {kkj dh fØ;k }kjk yo.k cuus dh fØ;k gS&vEy ,oa {kkj dh fØ;k }kjk yo.k cuus dh fØ;k gS&
¼d½ vEyhdj.k ¼[k½ {kkjhdj.k ¼x½ futZyhdj.k ¼?k½ mnklhuhdj.kA
3 -3 -3 -3 -3 - vfXu'kked ;a= esa ;g xSl vkx cq>kus ds dke vkrh gS&vfXu'kked ;a= esa ;g xSl vkx cq>kus ds dke vkrh gS&vfXu'kked ;a= esa ;g xSl vkx cq>kus ds dke vkrh gS&vfXu'kked ;a= esa ;g xSl vkx cq>kus ds dke vkrh gS&vfXu'kked ;a= esa ;g xSl vkx cq>kus ds dke vkrh gS&
¼d½ vkWDlhtu ¼[k½ gkbMªkstu ¼x½ dkcZu MkbvkWDlkbM ¼?k½ ukbVªkstu
4-4 -4 -4 -4 - dPps vke dk jl gksrk gS&dPps vke dk jl gksrk gS&dPps vke dk jl gksrk gS&dPps vke dk jl gksrk gS&dPps vke dk jl gksrk gS&
¼d½ vEyh; ¼[k½ {kkjh; ¼x½ mnklhu ¼?k½ buesa ls dksbZ ughaA

2 -2 -2 -2 -2 - [kkyh LFkku Hkfj,&[kkyh LFkku Hkfj,&[kkyh LFkku Hkfj,&[kkyh LFkku Hkfj,&[kkyh LFkku Hkfj,&
1- vEy dk Lokn ------------------- gksrk gSA

2- {kkjh; inkFkZ Nwus ls ------------------ yxrs gSaA

3- ued ds foy;u dh izÑfr -------------------- gksrh gSA

4- NaOH ikuh esa ------------------------------------- {kkj gSA
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3 -3 -3 -3 -3 - mfpr lEca/k LFkkfir dhft,&mfpr lEca/k LFkkfir dhft,&mfpr lEca/k LFkkfir dhft,&mfpr lEca/k LFkkfir dhft,&mfpr lEca/k LFkkfir dhft,&

lkcqu dk foy;u  lwpd

phuh dk foy;u vEyh; inkFkZ

fyVel isij {kkjh; inkFkZ

uhcw dk jl mnklhu inkFkZ

4 -4 -4 -4 -4 - fuEufyf[kr dFkuksa esa ls lgh@xyr dh igpku djsa rFkk xyr dFkuksa dks lgh djdsfuEufyf[kr dFkuksa esa ls lgh@xyr dh igpku djsa rFkk xyr dFkuksa dks lgh djdsfuEufyf[kr dFkuksa esa ls lgh@xyr dh igpku djsa rFkk xyr dFkuksa dks lgh djdsfuEufyf[kr dFkuksa esa ls lgh@xyr dh igpku djsa rFkk xyr dFkuksa dks lgh djdsfuEufyf[kr dFkuksa esa ls lgh@xyr dh igpku djsa rFkk xyr dFkuksa dks lgh djds

fyf[k,&fyf[k,&fyf[k,&fyf[k,&fyf[k,&

d- uhacw dk jl yky fyVel dks uhyk dj nsrk gSA

[k- {kkj Li'kZ djus ij [kqjnqjs yxrs gSaA

x- Áfr vEy dk dk;Z gS vkek'k; esa vEyh;rk dks c<+kukA

?k- crZuksa ij dybZ yxkdj mUgsa vkx esa tyus ls cpk;k tkrk gSA

5 -5 -5 -5 -5 - vEy D;k gS \vEy D;k gS \vEy D;k gS \vEy D;k gS \vEy D;k gS \

6 -6 -6 -6 -6 - vEy ,oa {kkj ds chp vUrj dSls djsaxs \vEy ,oa {kkj ds chp vUrj dSls djsaxs \vEy ,oa {kkj ds chp vUrj dSls djsaxs \vEy ,oa {kkj ds chp vUrj dSls djsaxs \vEy ,oa {kkj ds chp vUrj dSls djsaxs \

7 -7 -7 -7 -7 - yo.k D;k gS \ ml fØ;k dks le>kb, ftlls ;s curs gaS \yo.k D;k gS \ ml fØ;k dks le>kb, ftlls ;s curs gaS \yo.k D;k gS \ ml fØ;k dks le>kb, ftlls ;s curs gaS \yo.k D;k gS \ ml fØ;k dks le>kb, ftlls ;s curs gaS \yo.k D;k gS \ ml fØ;k dks le>kb, ftlls ;s curs gaS \

8 -8 -8 -8 -8 - Áfr vEy D;k gSa \ ;g D;k dk;Z djrs gSa \Áfr vEy D;k gSa \ ;g D;k dk;Z djrs gSa \Áfr vEy D;k gSa \ ;g D;k dk;Z djrs gSa \Áfr vEy D;k gSa \ ;g D;k dk;Z djrs gSa \Áfr vEy D;k gSa \ ;g D;k dk;Z djrs gSa \

9 -9 -9 -9 -9 - nSfud thou esa mi;ksx esa vkus okys de ls de rhu yo.kksa ds izpfyr o jklk;fudnSfud thou esa mi;ksx esa vkus okys de ls de rhu yo.kksa ds izpfyr o jklk;fudnSfud thou esa mi;ksx esa vkus okys de ls de rhu yo.kksa ds izpfyr o jklk;fudnSfud thou esa mi;ksx esa vkus okys de ls de rhu yo.kksa ds izpfyr o jklk;fudnSfud thou esa mi;ksx esa vkus okys de ls de rhu yo.kksa ds izpfyr o jklk;fud

uke fyf[k,Auke fyf[k,Auke fyf[k,Auke fyf[k,Auke fyf[k,A

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) &&&&&

1- vius nSfud thou esa dke vkus okys vEyh; inkFkZZ] {kkjh; inkFkZ rFkk yo.kksa dh lwph cukdj mudk
mi;ksx fyf[k,A
Ø- inkFkZ dk uke izdkj mi;ksx
1- ------------------------------------------------ --------------------------- --------------------------------------
2- ------------------------------------------------ --------------------------- --------------------------------------
3- ------------------------------------------------ --------------------------- --------------------------------------

2- gekjs 'kjhj esa mifLFkr izeq[k vEyh; inkFkZ] {kkjh; inkFkZ rFkk yo.kksa dh tkudkjh vius f'k{kdksa ds
ek/;e ls Kkr dj muds uke o dk;ksZa dh lkj.kh cukb,A
Ø- inkFkZ dk uke izdkj dk;Z
1- ------------------------------------------------ --------------------------- --------------------------------------
2- ------------------------------------------------ --------------------------- --------------------------------------
3- ------------------------------------------------ --------------------------- --------------------------------------



5
5-15-15-15-15-1

nSfud thou esa ge ?kj] nqdku] ’kkyk] [ksy ds eSnku esa dbZ izdkj ds ekiu djrs
gSaA oSKkfud v/;;u vkSj izk;ksfxd dk;ksZa dk rks ewy vk/kkj gh ekiu gSA viuh
vko';drk ds vuqlkj ge izk;% dqN u dqN vuqeku yxkrs jgrs gSaA ijarq os dHkh Hkh 'kq)
eki ugha gks ldrsA lgh vkSj lw{e eki dh fof/k;ksa esa ge dqN fof'k"V midj.kksa dk
mi;ksx djrs gSa tSls&oLrq dh yackbZ ekius ds fy, ehVj Ldsy ;k ekid Qhrk] nzO;eku
ekiu ds fy, HkkSfrd rqyk] vk;ru ekiu ds fy, ekid flfy.Mj bR;kfnA ;s lHkh ekiu
dh izR;{k fof/k;k¡ gSaA dHkh&dHkh ekiu lqfo/kktud ugha gksrkA D;k ehVj Ldsy }kjk vki

viuh iqLrd ds i™ks dh ;k fdlh flDds dh eksVkbZ eki ldrs gSa \ ugha u ! vkb, vizR;{k fof/k }kjk blds
ekiu dh izfØ;k dks bu fØ;kdykiksa }kjk le>us dk iz;kl djsaA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 1& 1& 1& 1& 1

      vko’;d lkexzh  vko’;d lkexzh  vko’;d lkexzh  vko’;d lkexzh  vko’;d lkexzh (Materials required) %& %& %& %& %& ,d #i;s ds ,d leku nl flDds] LdsyA
Ldsy ysdj mls fdlh likV /kjkry ij jf[k,A ,d #i, ds nl flDdksa dks ,d ds Åij ,d

j[kdj ,d xM~Mh cukb,A flDdksa dh bl xM~Mh dks ,d gkFk ls idM+dj mlds ,d fljs dks Ldsy ds
fdlh lseh fpUg ij jf[k,A ;fn vki nl flDdksa dh xM~Mh ds ,d fljs dks ,d lseh ds fpUg ij j[krs
gSa rc xM~Mh }kjk Ldsy ds nwljs fljs dks Nwus okys ikB~;kad dks uksV djsa ¼fp= 5-1½A bl ikB~;kad esa ls igys
ikB~;kad dks ?kVk nhft,A izkIr varj ls vkidks nl flDdksa dh eksVkbZ Kkr gks tk,xhA bl eksVkbZ dks flDdksa
dh dqy la[;k ¼nl½ ls foHkkftr dj nhft,A bl izdkj vkidks ,d flDds dh eksVkbZ Kkr gks tk,xhA
bl fØ;kdyki dks ik¡p rFkk ianzg flDdksa ls nksgjk,aA

fp=&5-1 flDds dh eksVkbZ Kkr djuk

flDdksa dh xM~Mh

Ldsy (scale)

(MEASUREMENT)
ekiu

(To find the thickness of a coin)

 (stack of  coins)



4242424242 foKku ,oe~ izkS|ksfxdh & foKku ,oe~ izkS|ksfxdh & foKku ,oe~ izkS|ksfxdh & foKku ,oe~ izkS|ksfxdh & foKku ,oe~ izkS|ksfxdh & 77777

 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table)&5-1&5-1&5-1&5-1&5-1

 Ø- Ø- Ø- Ø- Ø- flDdksa dhflDdksa dhflDdksa dhflDdksa dhflDdksa dh flDdkas dh xM~Mh dk ikB~;kadflDdkas dh xM~Mh dk ikB~;kadflDdkas dh xM~Mh dk ikB~;kadflDdkas dh xM~Mh dk ikB~;kadflDdkas dh xM~Mh dk ikB~;kad  ,d flDds  ,d flDds dh ,d flDds  ,d flDds dh ,d flDds  ,d flDds dh ,d flDds  ,d flDds dh ,d flDds  ,d flDds dh
 la[;k la[;k la[;k la[;k la[;k igys fljs dkigys fljs dkigys fljs dkigys fljs dkigys fljs dk    nwljs fljs dk   nwljs fljs dk   nwljs fljs dk   nwljs fljs dk   nwljs fljs dk  dh eksVkbZ dh eksVkbZ dh eksVkbZ dh eksVkbZ dh eksVkbZ vkSlr eksVkbZvkSlr eksVkbZvkSlr eksVkbZvkSlr eksVkbZvkSlr eksVkbZ

 1- &&&&& &&&&&&&&&   &&&&&&&     &&&  &&&&&
 2- &&&&& &&&&&&&&&   &&&&&&&     &&&  &&&&& &&&&&&
 3- &&&&& &&&&&&&&&   &&&&&&&     &&&  &&&&&

rhuksa ekiksa esa ls dkSu&lk eki vf/kd lgh gS \ flDdksa dh la[;k ftruh vf/kd gksxh] ekiu mruk
gh vf/kd lgh gksxkA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 2& 2& 2& 2& 2

                          vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& rkj dk VqdM+k] csyukdkj isafly] LdsyA
rkj dk ,d VqdM+k yhft,A bls fdlh csyukdkj isafly ij 20 ckj yisfV, ¼fp=&5-2½A /;ku j[ksa fd

yisV ,d nwljs ds lkFk lVs gq, gksa vkSj muds chp dksbZ fjDr LFkku u gks bl izdkj fyiVs gq, rkj dks dqaMyh
dgrs gSaA rkj dh bl dqaMyh dh yackbZ Ldsy dh lgk;rk ls ekfi,A mDr voyksduksa dks lkj.kh&5-2 esa fyf[k,A
rkj dh dqaMyh dh yackbZ dks yisVksa dh la[;k ls foHkkftr dhft, o rkj dh eksVkbZ Kkr dhft,A

rkj dh dqaMyh dh dqy yackbZ ¼lseh esa½
rkj dh eksVkbZ   ¾ &&&&&&&&&&&&&&&&&&&&&

   rkj ds yisVksa dh la[;k
blh izdkj 30 rFkk 40 yisVksa dh dqaMyh cukdj rkj dh eksVkbZ Kkr dj lkj.kh&5-2 eass fy[ksaA

 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table)&5-2&5-2&5-2&5-2&5-2

  Ø-  Ø-  Ø-  Ø-  Ø-   rkj ds yisVksa     rkj dh dqaMyh dh  rkj ds yisVksa     rkj dh dqaMyh dh  rkj ds yisVksa     rkj dh dqaMyh dh  rkj ds yisVksa     rkj dh dqaMyh dh  rkj ds yisVksa     rkj dh dqaMyh dh rkj dh eksVkbZrkj dh eksVkbZrkj dh eksVkbZrkj dh eksVkbZrkj dh eksVkbZ rkj dh vkSlrrkj dh vkSlrrkj dh vkSlrrkj dh vkSlrrkj dh vkSlr
   dh la[;k          yackbZ ¼lseh½          ¼lseh½   dh la[;k          yackbZ ¼lseh½          ¼lseh½   dh la[;k          yackbZ ¼lseh½          ¼lseh½   dh la[;k          yackbZ ¼lseh½          ¼lseh½   dh la[;k          yackbZ ¼lseh½          ¼lseh½ eksVkbZ ¼lseh½eksVkbZ ¼lseh½eksVkbZ ¼lseh½eksVkbZ ¼lseh½eksVkbZ ¼lseh½

  1   &&&&&& &&&&&& &&&&&&

  2-   &&&&&& &&&&&& &&&&&& &&&&&&
  3-   &&&&&& &&&&&& &&&&&&

D;k ge Ldsy dh lgk;rk ls fdlh xsan dk O;kl eki ldrs gSa \ ;g dk;Z dfBu gS D;ksafd xsan
xksykdkj gSA blds fy;s ge nks ydM+h ds xqVdksa dh enn ysaxsA

fp=&5-2 rkj dh eksVkbZ Kkr djuk  (To find the thickness of wire)

rkj ds yisVs (turns of wire)

Ldsy  (scale)

flDdksaflDdksaflDdksaflDdksaflDdksa
dh eksVkbZdh eksVkbZdh eksVkbZdh eksVkbZdh eksVkbZ

¼lseh½¼lseh½¼lseh½¼lseh½¼lseh½ ¼lseh½¼lseh½¼lseh½¼lseh½¼lseh½ ¼lseh½¼lseh½¼lseh½¼lseh½¼lseh½ ¼lseh½¼lseh½¼lseh½¼lseh½¼lseh½ ¼lseh½¼lseh½¼lseh½¼lseh½¼lseh½

S.No.    No. of turns of the wire   Length of the coil of wire (cm)   Thickness of wire (cm)    Average Thickness of wire (cm)
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     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 3& 3& 3& 3& 3

          vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& xksykdkj oLrq] ydM+h ds nks vk;rkdkj xqVds] LdsyA
est ij Ldsy jf[k,A igys lery xqVds vkSj nwljs lery xqVds ds e/; ¼fp=&5-3½  xksykdkj

oLrq ¼xsan½ dks bl izdkj jf[k, fd og nksuksa xqVdksa dh lrgksa dks Li'kZ djsA nksuksa xqVdksa dh Ldsy ij fLFkfr
ds ikB~;kad dks uksV dj lkj.kh 5-3 esa fyf[k,A nksuksa xqVdksa ds e/; dh nwjh gh xksykdkj oLrq dk O;kl
gksxkA ;gk¡ ;g /;ku jgs fd xksykdkj oLrq dks Li'kZ djus okys xqVdksa ds vkeus lkeus dh lrgsa vkil
esa lekukarj gksa vkSj Ldsy ds yacor~ gksaA
xksykdkj oLrq dk O;kl  ¾ nwljs fljs dk ikB~;kad¼lseh½ & igys fljs dk ikB~;kad ¼lseh½

 lkj.kh  lkj.kh  lkj.kh  lkj.kh  lkj.kh (Table)&5-3&5-3&5-3&5-3&5-3

     Ø-   xsan dks Li'kZ djrs gq, xqVdksa dh fLFkfr dk ikB~;kadØ-   xsan dks Li'kZ djrs gq, xqVdksa dh fLFkfr dk ikB~;kadØ-   xsan dks Li'kZ djrs gq, xqVdksa dh fLFkfr dk ikB~;kadØ-   xsan dks Li'kZ djrs gq, xqVdksa dh fLFkfr dk ikB~;kadØ-   xsan dks Li'kZ djrs gq, xqVdksa dh fLFkfr dk ikB~;kad

     igys fljs dk ikB~;kad¼lseh½igys fljs dk ikB~;kad¼lseh½igys fljs dk ikB~;kad¼lseh½igys fljs dk ikB~;kad¼lseh½igys fljs dk ikB~;kad¼lseh½ nwljs fljs dk ikB~;kad¼lseh½nwljs fljs dk ikB~;kad¼lseh½nwljs fljs dk ikB~;kad¼lseh½nwljs fljs dk ikB~;kad¼lseh½nwljs fljs dk ikB~;kad¼lseh½

 1-  &&&&&&&&&&&  &&&&&&&&&&&&&&&  &&&&&&&   
&&&&&&

 2-  &&&&&&&&&&&  &&&&&&&&&&&&&&&  &&&&&&&

cky jksx fo'ks"kK fdlh f'k'kq dh Å¡pkbZ ekius ds fy, blh fof/k dk mi;ksx djrs gSaA

     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) &&&&&

1- viuh dkih ds ,d iUus dh eksVkbZ dk ekiu vki dSls djsaxs \
2- ,d fdrkc ds 100 iUuksa dh eksVkbZ 10 feyhehVj gSA mlds ,d iUus dh eksVkbZ dh x.kuk dhft,A
3- VkpZ ds ,d lsy dks ydM+h ds nks vk;rkdkj xqVdksa ds chp j[kk x;kA lsy ds oØ ryksa dks Nwus

okys xqVdksa dk Ldsy ij  ikB~;kad 2 lseh rFkk 5-2 lseh gSA lsy dk O;kl Kkr dhft,A

xsan dk vkSlrxsan dk vkSlrxsan dk vkSlrxsan dk vkSlrxsan dk vkSlr
O;kl O;kl O;kl O;kl O;kl ¼lseh½¼lseh½¼lseh½¼lseh½¼lseh½

fp=&5-3 xksykdkj oLrq dk O;kl Kkr djuk (To find the diameter of a spherical object)

ydM+h ds xqVds (Wooden blocks)

xsan (Ball)

Ldsy  (scale)

xsan dkxsan dkxsan dkxsan dkxsan dk

O;kl ¼lseh½O;kl ¼lseh½O;kl ¼lseh½O;kl ¼lseh½O;kl ¼lseh½S.No. Readings of blocks touching the ball

First surface (cm) Second surface (cm)

Diameter of the
ball (cm)

Average Diameter
of the ball (cm)
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5-25-25-25-25-2 {ks=Qy {ks=Qy {ks=Qy {ks=Qy {ks=Qy (Area) -
uhps ¼fp=&5-4½ esa dqN [ksrksa ds uD’ks fn, x, gSaA blesa fdj.k] lyek vkSj ';kew ds [ksr fn[kk, x, gSaA
D;k vki uD’kk ns[kdj crk ldrs gSa fd fdj.k] lyek vkSj ';kew esa ls fdldk [ksr cM+k gS \ dSls

r; fd;k tk, fd dkSu lk [ksr cM+k gS vkSj dkSu lk NksVk gS \
fdlh [ksr ;k dkxt ij cus oxZ ;k vk;r ds cM+s ;k NksVs gksus dk laca/k mldh lrg ds QSyko

ls gSA [ksr ;k dkxt ij cuk oxZ ;k vk;r ftruk cM+k gksxk mldh lrg dk QSyko mruk gh vf/kd
gksxkA fdlh Hkh oLrq dh lrg ds QSyko dk eki mldk {ks=Qy gSA

{ks=Qy dk SI ek=d oxZehVj gS] ftls m2 fy[kk tkrk gSA ;g ml oxZ dk {ks=Qy gS] ftlds
izR;sd Hkqtk dh yackbZ ,d ehVj gSA VkbYl] iqLrd] QksVksÝse ;k iksLVdkMZ tSlh NksVs vkdkj dh oLrqvksa
dk {ks=Qy oxZ lsaVhehVj ¼cm2½ esa n’kkZuk lqfo/kktud gSA ,d oxZ lsaVhehVj ml oxZ dk {ks=Qy gS
ftldh izR;sd Hkqtk dh yackbZ ,d lsaVhehVj gksrh gSA cgqr cM+h lrgksa tSls fdlh [ksr dk {ks=Qy] ,;j
vFkok gSDVs;j ek=dkssa esa n'kkZ;k tkrk gSA

xzkQ isij esa ,d oxZ lsaVhehVj rFkk ,d oxZ feyhehVj {ks= dh igpku dhft, rFkk ,d oxZ lseh
esa fLFkr oxZ feyhehVj {ks=ksa dh la[;k fxudj fudkfy,A

vc xzkQ isij dh yEckbZ o pkSM+kbZ ekfi,A mldk {ks=Qy oxZ lseh esa fxu dj fudkfy, rFkk bl
xzkQ dks vk/kk eksM+ dj {ks=Qy Kkr dhft,A bu nksuksa {ks=Qyksa dh rqyuk dhft,A
5-2-15-2-15-2-15-2-15-2-1 {ks=Qy ds ek=dksa ds xq.kt rFkk viorZd {ks=Qy ds ek=dksa ds xq.kt rFkk viorZd {ks=Qy ds ek=dksa ds xq.kt rFkk viorZd {ks=Qy ds ek=dksa ds xq.kt rFkk viorZd {ks=Qy ds ek=dksa ds xq.kt rFkk viorZd (Multiples of the units of area)

1 oxZehVj ¾ 10000 oxZ lsasVhehVj 1 ,;j     ¾   100 oxZehVj
1 gSDVs;j ¾ 100   ,;j 1 gSDVs;j  ¾   10000 oxZehVj
1 Msfley ¾ 40 oxZehVj 1 ,dM+    ¾    100 Msfley

1 ,dM+    ¾    4000 oxZehVj

fp=&5-4 [ksr cM+k ;k NksVk (Fields: larger or smaller)

lyek

fdj.k

‘’;kew



4545454545ekiuekiuekiuekiuekiu

ge fu;fer vkdkj okyh oLrq dh lrg dk {ks=Qy mldh yackbZ@pkSM+kbZ@Å¡pkbZ@v/kZO;kl]
bR;kfn ekidj Kkr dj ldrs gSaA vk;r ;k oxZ tSls fu;fer vk—fr okys lery i`"Bksa ds {ks=Qy mudh
yackbZ rFkk pkSM+kbZ ekidj lw= dh lgk;rk ls Kkr djrs gSaA fdlh o`Ÿk dk {ks=Qy mlds O;kl ;k f=T;k
dks ekidj Kkr fd;k tkrk gSA fu;fer vkdkj dh oLrq dk {ks=Qy xzkQ isij dh lgk;rk ls Hkh Kkr
dj ldrs gSaA bl gsrq fu;fer vkdkj dh oLrq dks xzkQ isij ij j[kdj mldh lhek cuk,a rFkk ml lhek
js[kk esa mifLFkr leLr oxksZa dh la[;k fxuasA ;g ml fu;fer vkdkj dh oLrq dk {ks=Qy gksxkA

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table)&5-4&5-4&5-4&5-4&5-4

fu;fer lrgksa ds {ks=Qyksa dh x.kuk gsrq lw=fu;fer lrgksa ds {ks=Qyksa dh x.kuk gsrq lw=fu;fer lrgksa ds {ks=Qyksa dh x.kuk gsrq lw=fu;fer lrgksa ds {ks=Qyksa dh x.kuk gsrq lw=fu;fer lrgksa ds {ks=Qyksa dh x.kuk gsrq lw=

 Ø- Ø- Ø- Ø- Ø-        vk—fr       vk—fr       vk—fr       vk—fr       vk—fr   uke  uke  uke  uke  uke  {ks=Qy ds fy;s lw= {ks=Qy ds fy;s lw= {ks=Qy ds fy;s lw= {ks=Qy ds fy;s lw= {ks=Qy ds fy;s lw=

 1- vk;r yackbZ x pkSM+kbZ
         ¾  a x b

 2- oxZ ¼Hkqtk½2 ¾ Hkqtk x Hkqtk
      ¾  a x a ¾ a2

 3- o`Ÿk  x f=T;k x f=T;k

      ¾  r 2

     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these)&&&&&

lkj.kh 5-5 esa nh gqbZ oLrqvksa dh yackbZ] pkSM+kbZ ekidj buds {ks=Qy dh x.kuk dhft,A

 lkj.kh  lkj.kh  lkj.kh  lkj.kh  lkj.kh (Table)&5-5&5-5&5-5&5-5&5-5

 Ø- Ø- Ø- Ø- Ø-  oLrq oLrq oLrq oLrq oLrq   yackbZ@pkSM+kbZ@v/kZO;kl ¼lseh½    {ks=Qy   yackbZ@pkSM+kbZ@v/kZO;kl ¼lseh½    {ks=Qy   yackbZ@pkSM+kbZ@v/kZO;kl ¼lseh½    {ks=Qy   yackbZ@pkSM+kbZ@v/kZO;kl ¼lseh½    {ks=Qy   yackbZ@pkSM+kbZ@v/kZO;kl ¼lseh½    {ks=Qy ¼oxZ lseh½¼oxZ lseh½¼oxZ lseh½¼oxZ lseh½¼oxZ lseh½

 1- ikB~;iqLrd dk vkoj.k i`"B
 2- iksLVdkMZ
 3- est dk Åijh i`"B
 4- cksry dh ryh dk i`"B

5-2-2- vfu;fer vk—fr okyh oLrqvksa dh lrg dk {ks=Qy Kkr djuk &5-2-2- vfu;fer vk—fr okyh oLrqvksa dh lrg dk {ks=Qy Kkr djuk &5-2-2- vfu;fer vk—fr okyh oLrqvksa dh lrg dk {ks=Qy Kkr djuk &5-2-2- vfu;fer vk—fr okyh oLrqvksa dh lrg dk {ks=Qy Kkr djuk &5-2-2- vfu;fer vk—fr okyh oLrqvksa dh lrg dk {ks=Qy Kkr djuk &
dHkh&dHkh gesa fdlh iŸkh] gFksyh] iSjksa dh ryh tSls fofHk™k vfu;fer vk—fr;ksa dk {ks=Qy Kkr

djuk gksrk gSA bl izdkj dh lrgksa dk {ks=Qy lkj.kh 5-4 esa fn, x, lw=ksa ;k blh izdkj ds vU; lw=ksa
}kjk Kkr ugha fd;k tk ldrkA ,slh lrgksa dk {ks=Qy xzkQ isij }kjk Kkr fd;k tkrk gSA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 4& 4& 4& 4& 4

      vko’;d lkexzh %& vko’;d lkexzh %& vko’;d lkexzh %& vko’;d lkexzh %& vko’;d lkexzh %& lsaVhehVj xzkQ isij] ,d iŸkh] isafly] LdsyA
vfu;fer lrg okyh oLrq ¼iŸkh½ dks xzkQ isij ij jf[k,A fp=&5-5 dh Hkkafr mldh lhek js[kk

a
a

r

a
b

S. No.                  Object             Length / breadth / radius (cm)          Area (square cm)

S. No.                   Figure     Name      Formula for the area
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isafly ls [khafp,A vc lhek ds vanj iwjs oxksZa dh la[;k ¼x½ Kkr dhft, o lkj.kh 5-6 esa fyf[k,A lhek
ds vanj mu oxksZa dh Hkh la[;k Kkr dhft, tks oxksZa dks vk/kk ;k vk/ks ls vf/kd ?ksjrs gSa ¼Y½ mu oxksZa dks
NksM+ nhft, tks vk/ks ls de gaSA mijksDr fof/k ls izkIr oxksZa dh dqy la[;k ¼X+Y½ gh iŸkh ds {ks=Qy dk
yxHkx eku gksxk rFkk bldk ek=d oxZ lsaVhehVj gksxkA

fp=&5-5 iŸkh dk {ks=Qy xzkQ isij }kjk Kkr djuk (To find the area of a leaf using the graph paper)

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table)&5-6&5-6&5-6&5-6&5-6

 Ø-  iw.kZ oxksZa dh la[;k vk/kk ;k vk/ks ls vf/kd oxksZaØ-  iw.kZ oxksZa dh la[;k vk/kk ;k vk/ks ls vf/kd oxksZaØ-  iw.kZ oxksZa dh la[;k vk/kk ;k vk/ks ls vf/kd oxksZaØ-  iw.kZ oxksZa dh la[;k vk/kk ;k vk/ks ls vf/kd oxksZaØ-  iw.kZ oxksZa dh la[;k vk/kk ;k vk/ks ls vf/kd oxksZa  dqy oxksZa dh    iRrh dk {ks=Qy dqy oxksZa dh    iRrh dk {ks=Qy dqy oxksZa dh    iRrh dk {ks=Qy dqy oxksZa dh    iRrh dk {ks=Qy dqy oxksZa dh    iRrh dk {ks=Qy
     ¼     ¼     ¼     ¼     ¼X½½½½½           dh la[;k ¼          dh la[;k ¼          dh la[;k ¼          dh la[;k ¼          dh la[;k ¼Y½½½½½  la[;k la[;k la[;k la[;k la[;k (X+Y)   ¼   ¼   ¼   ¼   ¼X+Y½ oxZlseh½ oxZlseh½ oxZlseh½ oxZlseh½ oxZlseh

 1-       33     15    33$15¾48     48
 2-     ------------------- ----------------------    --------------------   ---------------

;gk¡ iŸkh dk {ks=Qy yxHkx 48 oxZ lsaVhehVj vkrk gSA
bl fof/k ls fu;fer vkdkj dh oLrqvksa tSls fxykl dh o`Ÿkh; isanh dk {ks=Qy Hkh Kkr dhft, vkSj

vius ifj.kke dh tk¡p lw= }kjk {ks=Qy dh x.kuk djds dhft,A

     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these)&&&&&

1- jsyxkM+h ds ,d fVfdV dh yackbZ 5-5 lseh rFkk pkSM+kbZ 3-0 lseh gSA blds {ks=Qy dh x.kuk dhft,A
2- vki fdlh vfu;fer vk—fr dk {ks=Qy dSls Kkr djsaxsA ,d mnkgj.k nsdj le>kb,A
3- fdlh fxykl dh xksy isanh dk v/kZO;kl 3-5 lseh gS blds {ks=Qy dh x.kuk dhft,A
4- {ks=Qy dk SI ek=d crkb,A
5-35-35-35-35-3 ?kuRo% ?kuRo% ?kuRo% ?kuRo% ?kuRo% (Density)&

fn;s gq;s fp= 5-6 dks /;kuiwoZd nsf[k, vki ik;saxs fd igys fp= esa isM+ ikl&ikl yxs gSa tcfd
nwljs fp= esa isM+ nwj&nwj gSaA bldk vFkZ ;g gqvk fd igyk ?kuk gS D;ksafd izfr bdkbZ {ks=Qy esa isM+ksa dh
la[;k T;knk gSA blh rjg izR;sd inkFkZ esa d.k Hkh leku nwjh ij ugha gksrs gSaA fdlh esa d.k ikl&ikl
rFkk fdlh esa nwj&nwj gksrs gSaA blds ifj.kkeLo:i lHkh inkFkksZa ds bdkbZ vk;ru esa d.kksa dh la[;k
fHk™k&fHk™k gksrh gSaA bu d.kksa ds nzO;eku Hkh fHk™k&fHk™k gksrs gSaA

 S. No. Number of complete
squares (X)

Number of half or more
than half squares (y)

Total number of
squares (X + Y)

Area of leaf (X+Y)
square cm
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        ¼d½ l?ku ou (Dense forest) ¼[k½ fojys ou (Rare forest)

fp=&5-6

fdlh inkFkZ ds bdkbZ vk;ru ds nzO;eku dks ml inkFkZ dk ?kuRo dgrs gSaA ?kuRo dks D ls n’kkZrs
gSa rFkk bldk SI ek=d fdyksxzke izfr ?kuehVj gSA  ;fn fdlh oLrq dk vk;ru V vkSj nzO;eku M gS rks&

      
  nzO;eku  M?kuRo  D  ¾    &&&&&&&&&&&&

            
   vk;ru  V

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&5&5&5&5&5

            vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& fofHk™k inkFkksZa ls cus leku vk—fr o vkdkj ds pkj vyx&vyx xqVdsA

eku yhft, ;s xqVds Øe’k% jcj] yksgk] ,syqfefu;e rFkk ydM+h ds cus gq, gSaA bu xqVdksa dks vius

gkFk esa ysdj vFkok fdlh naM rqyk dh lgk;rk ls buds nzO;ekuksa dh rqyuk dhft,A D;k buds nzO;eku

leku gSa \ buds nzO;ekuksa dks c<+rs Øe esa O;ofLFkr dhft,A vki ns[ksaxs fd yksgs ds xqVds dk nzO;eku

lcls vf/kd gSA vr% yksgs dk ?kuRo] ,syqfefu;e ls vf/kd gS ¼fp=&5-7½A  blfy, ge dg ldrs gSa fd

1 ?ku lseh yksgs esa inkFkZ dh ek=k] 1 ?ku lseh ,syqfefu;e esa inkFkZ dh ek=k ls vf/kd gSA vFkkZr~ ,syqfefu;e

dh vis{kk yksgs esa inkFkZ dh l?kurk vf/kd gSA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&6&6&6&6&6

        vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& leku vk;ru dh rhu cksrysa] ikuh] feÍh dk rsy rFkk fXyljhuA

leku vk;ru dh rhu cksry ysdj naM rqyk esa rkSfy,A buesa Øe’k% ikuh] feÍh dk rsy rFkk

fXyljhu Hkjdj ckjh&ckjh ls naM rqyk esa rkSfy,A leku vk;ru okys nzoksa ds nzO;eku dks c<+rs Øe esa

fyf[k,A vc vki irk dhft, fd leku vk;ru ds ckotwn fdldk nzO;eku vf/kd gS ;k ;ksa dgsa fd

fdldk ?kuRo vf/kd gS \

fp=&5-7 fofHk™k inkFkksZa ds leku vk—fr o vkdkj ds xqVds
(Cuboids of same size and shape made up of different materials)

   ydM+h (Wood)    yksgk (Iron)   ,syqfefu;e (Aluminium)     jcj (Rubber)
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 lkj.kh&5-7lkj.kh&5-7lkj.kh&5-7lkj.kh&5-7lkj.kh&5-7

dqN lkekU; inkFkksZa ds ?kuRo dqN lkekU; inkFkksZa ds ?kuRo dqN lkekU; inkFkksZa ds ?kuRo dqN lkekU; inkFkksZa ds ?kuRo dqN lkekU; inkFkksZa ds ?kuRo (Density of some common materials)

inkFk ZinkFk ZinkFk ZinkFk ZinkFk Z   ?kuRo ¼fd xzk@?ku eh½  ?kuRo ¼fd xzk@?ku eh½  ?kuRo ¼fd xzk@?ku eh½  ?kuRo ¼fd xzk@?ku eh½  ?kuRo ¼fd xzk@?ku eh½   inkFkZ    ?kuRo ¼fd xzk@?ku eh½  inkFkZ    ?kuRo ¼fd xzk@?ku eh½  inkFkZ    ?kuRo ¼fd xzk@?ku eh½  inkFkZ    ?kuRo ¼fd xzk@?ku eh½  inkFkZ    ?kuRo ¼fd xzk@?ku eh½

lksuk 19300 pkanh 10500
rk¡ck 8900 yksgk 7600
,sYkqfefu;e 2740 fXyljhu 1300
ty 1000 cQZ 920
feÍh dk rsy 800 dkdZ 200

^^fdlh inkFkZ dk ?kuRo 19300 fdyksxzke@?ku ehVj gS bldk rkRi;Z gS fd ml inkFkZ ds ,d ?ku
ehVj dk nzO;eku 19300 fdyksxzke gksxk**

^^fdlh inkFkZ dk ?kuRo 2-5 xzke@?ku lsaVhehVj gS bldk rkRi;Z ;g gS fd ml inkFkZ ds ,d ?ku
lsaVhehVj dk nzO;eku 2-5 xzke gksxkA**

5-45-45-45-45-4 ekiu dh 'kq)rk ekiu dh 'kq)rk ekiu dh 'kq)rk ekiu dh 'kq)rk ekiu dh 'kq)rk  (Accuracy of measurement) &&&&&
foKku rFkk izkS|ksfxdh ds ;qx esa ifj'kq) rFkk ;FkkFkZ ekiu dh furkar vko';drk

gSA bathfu;fjax rFkk oSKkfud dk;ksZa esa eg¡xh oLrqvksa dh [kjhnnkjh esa gesa ifj'kq) ,oa
;FkkFkZ ekiu dh vko';drk gksrh gSA oSKkfudksa rFkk vkS"kf/k fuekZrkvksa ds fy, Hkh jlk;uksa
rFkk vkS"kf/k;ksa ds nzO;eku dks ;FkkZFkrk ls ekius dh vko';drk iM+rh gSA dEI;wVj ,oa
nwjlapkj i)fr] fo|qr la;a=ksa] jkWdsV] vkVkseksckby m|ksx rFkk ty ,d= djus okys
cka/kksa dks cukus rFkk mfpr :i ls pykus ds fy, gesa fofHk™k ?kVdksa ds vkdkj ds ckjs esa

ifj'kq) ,oa ;FkkFkZ lwpuk izkIr djuk vko';d gksrk gSA fdlh Hkou esa njokts] f[kM+fd;ksa dks cukus esa Hkh
;FkkFkZ ekiu dh vko';drk gksrh gSA

vktdy fdlh e'khu ds fofHk™k iqtksZa dk mRiknu vyx&vyx txgksa ij fd;k tkrk gSA ;fn bu
iqtksZa dk fuekZ.k djrs le; ekiu ifj'kq)rkiwoZd o ;FkkFkZrkiwoZd u fd;k tk, rks bu iqtksZa dks e'khu esa
Bhd izdkj ls fQV djuk laHko ugha gks ldsxkA

ekiu esa 'kq)rk] ekid midj.k ij fuHkZj djrh gSA ekiu djrs le; ge izk;% ,sls midj.k dk
mi;ksx djrs gSa tks gesa okafNr 'kq)rk iznku dj ldsA mnkgj.k ds fy, fdlh rkj dh yackbZ ekius gsrq ehVj
Ldsy mi;ksx esa yk ldrs gSa fdUrq mldh eksVkbZ] 'kq)rk ls ekius ds fy, LØwxst tSls fo'ks"k midj.k dk
mi;ksx fd;k tkrk gSA cktkj ls egaxh oLrq,¡ tSls lksuk] pk¡nh] IysfVue] ghjk vkfn Ø; djrs le; muds
ekiu dh ifj'kq)rk o lgh eki dk fo'ks"k /;ku j[kuk t:jh gSA
5-5 nwjh&le; xzkQ 5-5 nwjh&le; xzkQ 5-5 nwjh&le; xzkQ 5-5 nwjh&le; xzkQ 5-5 nwjh&le; xzkQ (Distance-Time Graph)     &&&&&

lekpkj i=] if=dk,¡ vkfn lwpukvksa dks jkspd cukus ds fy, mUgsa xzkQ }kjk n'kkZrs gSaA vkb,]
lkj.kh 5-8 esa fn, x, vkadM+ksa ls nwjh&le; xzkQ cukuk lh[ksa&

lkj.kh&5-8 fdlh dkj dh xfr lkj.kh&5-8 fdlh dkj dh xfr lkj.kh&5-8 fdlh dkj dh xfr lkj.kh&5-8 fdlh dkj dh xfr lkj.kh&5-8 fdlh dkj dh xfr (Motion of a Car)

                   le; le; le; le; le; (Time) nwjh nwjh nwjh nwjh nwjh (Distance)

0 0
1 min 1 km
2 min 2 km
3 min 3 km
4 min 4 km
5 min 5 km

Material   Density (kg / m3)                  Material        Density (kg / m3)
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fp= 5-8 dkj dh xfr dk nwjh&le; xzkQ (Distance- Time Graph of motion of a car)

uhps fn, x, pj.kksa dh lgk;rk ls xzkQ cukb,&uhps fn, x, pj.kksa dh lgk;rk ls xzkQ cukb,&uhps fn, x, pj.kksa dh lgk;rk ls xzkQ cukb,&uhps fn, x, pj.kksa dh lgk;rk ls xzkQ cukb,&uhps fn, x, pj.kksa dh lgk;rk ls xzkQ cukb,&
,d xzkQ isij yhft,] bl ij &,d xzkQ isij yhft,] bl ij &,d xzkQ isij yhft,] bl ij &,d xzkQ isij yhft,] bl ij &,d xzkQ isij yhft,] bl ij &

• nks v{kksa dks fu:fir djus ds fy, nks yacor js[kk,¡ ox rFkk oy fp= 5-8 ds vuqlkj [khafp,A
• x& v{k ds vuqfn'k le; rFkk y&v{k ds vuqfn'k nwjh n'kkZ,aA
• xzkQ ij nwjh rFkk le; dks fu:fir djus ds fy, mfpr iSekuk pqfu,A nwjh rFkk le; ds fu:i.k

ds fy, ;g iSekuk bl izdkj gks ldrk gS&
le; % 1 min = 1 cm

nwjh % 1km = 1 cm

• iSekus ds vuqlkj le; rFkk nwjh ds ekuksa dks fu;r v{kksa ij vafdr dhft,A dkj dh xfr ds fy,
le; dks x v{k ij ewy fcUnqvksa ls 1 min, 2 min …….. }kjk vafdr dhft,A

• blh izdkj nwjh dks y v{k ij ewy fcUnq ls 1 km, 2 km …….. vafdr dhft,A
• vc vki nwjh rFkk le; ds izR;sd eku dks xzkQ isij ij fu:fir djus ds fy, fcUnqvksa dks vafdr

dhft,A
• fp= 5-8 ds vuqlkj fofHkUu le; ij dkj dh fLFkfr;ksa ds lHkh fcUnqvksa ds leqPp;ksa dks xzkQ

ij n'kkZ,¡A
• vc bu lHkh fcUnqvksa dks feyk,¡A gesa ,d ljy js[kk izkIr gksrh gSA ;g dkj dh xfr dk

nwjh&le; xzkQ gSA
• pwafd ;g ljy js[kk gS tks ;g n'kkZrk gS fd oLrq fu;r pky ls xfr dj jgh gSA ijUrq ;fn fdlh

oLrq dh pky yxkrkj cnyrh gS rks xzkQ dh vkd`fr fHkUu gksxhA

 5-6 xfreku oLrq dh pky dk ekiu  5-6 xfreku oLrq dh pky dk ekiu  5-6 xfreku oLrq dh pky dk ekiu  5-6 xfreku oLrq dh pky dk ekiu  5-6 xfreku oLrq dh pky dk ekiu (Measurement of speed of an object in motion)

vki tkurs gSa fd fdlh xfreku oLrq dh pky ¾ r; dh xbZ nwjh@fy;k x;k le; gksrk gSA vkb,]
lkj.kh 5-9 esa fn, x, vkadM+ksa ls pky Kkr djsa&

(min)

( k
m

)
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xsan }kjk pyh x;h nwjh (m) fy;k x;k le; (s)    Pkky

 5 2
10 4
15 8

vkius pky fudkyuk lh[kkA dkj] LdwVj] eksVj lkbfdy ij ,d LihMksehVj yxk jgrk gS ftls pkyekih
dgrs gSaA blds }kjk vki pky dh x.kuk dj ldrs gSaA

 5-7 ljy yksyd dh le; xfr 5-7 ljy yksyd dh le; xfr 5-7 ljy yksyd dh le; xfr 5-7 ljy yksyd dh le; xfr 5-7 ljy yksyd dh le; xfr
 fiNyh d{kk esa vkius ljy yksyd ds vkorZ dky ds ckjs esa i<+k gSA ljy yksyd ds }kjk ,d nksyu

iwjk djus esa yxk le; ljy yksyd dk vkorZdky dgykrk gSA bl izdkj yksyd }kjk 20 nksyuksa dks iwjk
djus esa yxk le; Kkr dj ,d nksyu esa yxus okys le; ¼vkorZ dky½ dks Kkr fd;k tkrk gSA

vkius xfreku oLrq dh pky ekiuk lh[kk gSA vkb,] vc le>sa gok dh xfr vkSj ok;q nkc ds varj
ls pØokr dSls curs gSaA

     5-8 gok dh xfr rFkk ok;q nkc 5-8 gok dh xfr rFkk ok;q nkc 5-8 gok dh xfr rFkk ok;q nkc 5-8 gok dh xfr rFkk ok;q nkc 5-8 gok dh xfr rFkk ok;q nkc (High speed winds and Air Pressure)

     fØ;kdyki & 7fØ;kdyki & 7fØ;kdyki & 7fØ;kdyki & 7fØ;kdyki & 7

vko';d lkexzh& [kkyh cksrysa
¼pkSM+s eq[k okyh½] dkxt vkfnA

dkxt ds VqdM+s dks eksM+dj cksry
ds eq¡g ls de vkeki dh xsan cukb,A
cksry ds eq¡g ds ikl dkxt dh xsan dks
j[k nhft,] vc Qw¡d ekjdj xsan dks
cksry ds Hkhrj Mkyus dk iz;kl dhft,A
bl fØ;kdyki dks fofHkUu vkdkj ds eq¡g
okyh cksryksa ds lkFk dhft,A vkius D;k
ns[kk\ dkxt dh xsan dks Qw¡d ekjdj
cksry esa Mkyuk dfBu D;ksa gS\

tc ge cksry ds eq¡g ij Qw¡d
ekjrs gSa rks eq¡g ds ikl dh ok;q dk osx vis{kkd`r vf/kd gks tkrk gS] ftlls ogk¡ ok;qnkc ?kV tkrk gSA
cksry ds Hkhrj dk ok;qnkc mlds eq¡g ds fudV ds nkc ls vf/kd gks tkrk gSA blh dkj.k cksry ds Hkhrj
dh ok;q] xsan dks ckgj dh vksj /kdsy nsrh gS ¼fp= 5-9½A

blh izdkj ge ns[krs gaS fd iou dk osx c<+us ls ok;q nkc okLro esa de gks tkrk gSA iou lnSo
vf/kd ok;qnkc ls de ok;qnkc okys {ks= dh vksj xfr djrh gSA ok;q nkcksa ds chp ftruk varj gksxk] iou
dk osx mruk gh vf/kd gksxkA mPp osx dh iou vkSj ok;q nkc ds varj ls pØokr cu ldrs gSaA

     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these)&&&&&

1- ^^yksgk] ydM+h ls Hkkjh gksrk gS** bl dFku dk D;k vfHkizk; gS\

fp= 5-9 cksry esa Qw¡d ekjuk (Blowing into the bottle)

dkxt dh xsan (Paper ball)

cksry

(Time period of a simple pendulum)

(Bottle)

   Distance travelled by a moving ball (m)            Time taken (s)         Speed = Distance/ Time

lkj.kh 5-9 xfreku xsan }kjk pyh xbZ nwjh rFkk fy;k x;k le;lkj.kh 5-9 xfreku xsan }kjk pyh xbZ nwjh rFkk fy;k x;k le;lkj.kh 5-9 xfreku xsan }kjk pyh xbZ nwjh rFkk fy;k x;k le;lkj.kh 5-9 xfreku xsan }kjk pyh xbZ nwjh rFkk fy;k x;k le;lkj.kh 5-9 xfreku xsan }kjk pyh xbZ nwjh rFkk fy;k x;k le;
(Distance travelled and time taken by a moving ball)
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2- ?kuRo ls D;k rkRi;Z gS \ bldk SI ek=d crkb, \
3- ,d inkFkZ ds 10 ?kuehVj dk nzO;eku 10000 fdyksxzke gS mlds ?kuRo dh x.kuk dhft, \
4- fdlh e'khu ds ,d&nwljs esa fQV fd, tkus okys fofHk™k iqtksZa dh eki ,d lh gksuk D;ksa vko';d gS\
5- nks LVs'kuksa ds chp dh nwjh 240 km gSA dksbZ jsyxkM+h bl nwjh dks 4 ?kaVs esa r; djrh gSA jsyxkM+h

dh pky Kkr dhft,A

 geus lh[kk  geus lh[kk  geus lh[kk  geus lh[kk  geus lh[kk (We have learnt)&&&&&

de yackbZ] eksVkbZ ekius ds fy, vizR;{k fof/k;k¡ mi;ksx esa ykbZ tkrh gaSA
fdlh Hkh oLrq dh lrg ds QSyko dk eki mldk {ks=Qy dgykrk gSA {ks=Qy dk SI
ek=d oxZehVj gksrk gSA
NksVh oLrqvksa ds {ks=Qy dks oxZ lsaVhehVj ;k oxZ feyhehVj esa n'kkZuk lqfo/kktud gSA
cM+h lrgksa tSls [ksr dk {ks=Qy ,;j vFkok gSDVs;j tSls ek=dksa esa n'kkZ;k tkrk gSA
fu;fer vk—fr ds oLrqvksa dh lrg ds {ks=Qy dh x.kuk mldh yackbZ@pkSM+kbZ@v)ZO;kl bR;kfn
ekidj rFkk mfpr lw= dk mi;ksx djds Kkr dh tk ldrh gSA
vfu;fer vk—fr dk {ks=Qy xzkQ isij }kjk Kkr fd;k tkrk gSA
fdlh inkFkZ ds bdkbZ vk;ru ds nzO;eku dks mldk ?kuRo dgrs gSaA
?kuRo dk SI ek=d fdyksxzke@?kuehVj gSA

 vH;kl ds iz'uvH;kl ds iz'uvH;kl ds iz'uvH;kl ds iz'uvH;kl ds iz'u (Questions for practice)

1 -1 -1 -1 -1 - lgh mŸkj pqfu, %lgh mŸkj pqfu, %lgh mŸkj pqfu, %lgh mŸkj pqfu, %lgh mŸkj pqfu, %
1- ,d dejs dh yackbZ 6 ehVj rFkk pkSM+kbZ 5 ehVj gS mlds Q'kZ dk {ks=Qy gksxk &

¼d½ 30 oxZ lsaVhehVj ¼[k½ 30 oxZehVj
¼x½ 15 oxZehVj ¼?k½ 22 oxZehVj

2- 5 ehVj] 5-2 ehVj] 5-4 ehVj] 5-6 ehVj ,oa 5-8 ehVj yackbZ dh vkSlr yackbZ gksxh &
¼d½ 5-2 ehVj ¼[k½ 5-0 ehVj
¼x½ 5-4 ehVj ¼?k½ 5-5 ehVj

3- vfu;fer vk—fr ds dkMZ dk {ks=Qy fudkyk tkrk gS &
¼d½ ekid Qhrk }kjk ¼[k½ ehVj Ldsy }kjk
¼x½ xzkQ isij }kjk ¼?k½ ekid flfyaMj }kjk

4- gSDVs;j bdkbZ gS &
¼d½ {ks=Qy ¼[k½ yackbZ
¼x½ ?kuRo ¼?k½ ifjeki

5- inkFkZ dk ?kuRo Kkr djus dk lw= gS &
¼d½ nzO;eku x vk;ru ¼[k½ nzO;eku@vk;ru
¼x½ vk;ru@nzO;eku ¼?k½ nzO;eku $ vk;ru

2-2 -2 -2 -2 - fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &
1- ?kuRo dk SI ek=d ---------------------------------------------------------------------------- gSA
2- fdlh oLrq dh lrg }kjk ?ksjk x;k LFkku ---------------------- dgykrk gSA
3- fdlh inkFkZ ds bdkbZ ---------------------- ds --------------------------- dks inkFkZ dk ?kuRo dgrs gSaA
4- {ks=Qy dk SI ek=d ---------------------------------------------------------------------------- gSA
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3 -3 -3 -3 -3 - lgh vFkok xyr dFku dh igpku dhft, rFkk xyr dFku dks lgh djlgh vFkok xyr dFku dh igpku dhft, rFkk xyr dFku dks lgh djlgh vFkok xyr dFku dh igpku dhft, rFkk xyr dFku dks lgh djlgh vFkok xyr dFku dh igpku dhft, rFkk xyr dFku dks lgh djlgh vFkok xyr dFku dh igpku dhft, rFkk xyr dFku dks lgh dj
fyf[k, &fyf[k, &fyf[k, &fyf[k, &fyf[k, &
1- fdlh vk—fr ds ?ksjs dh dqy yackbZ {ks=Qy dgykrh gSA
2- yksgs dk ?kuRo ikuh ls vf/kd gksrk gSA
3- vfu;fer vk—fr dk {ks=Qy xzkQ isij ls Kkr djrs gSaA
4- [ksrksa ds {ks=Qy dks oxZ lseh esa ekik tkrk gSA

44444 fuEu iz'uksa ds mŸkj nhft, &fuEu iz'uksa ds mŸkj nhft, &fuEu iz'uksa ds mŸkj nhft, &fuEu iz'uksa ds mŸkj nhft, &fuEu iz'uksa ds mŸkj nhft, &
1- vkidks ,d yack rkj] ehVj Ldsy vkSj pwM+h nh xbZ gSA pwM+h dh eksVkbZ dSls Kkr djsaxs\

2- 25 ,d leku flDdksa dks ,d ds Åij ,d j[kdj xM~Mh cuk;h x;h ;fn xM~Mh ds
fupys o Åijh fljs Ldsy ij 5-0 lsaVhehVj vkSj 13-6 lsaVhehVj ij vkrs gSa rks ,d
flDds dh eksVkbZ Kkr dhft, \

3- ,d oxkZdkj oLrq dh Hkqtk 4-3 lsaVhehVj gS mldk {ks=Qy Kkr dhft, \

4- rk¡ck] ,syqfefu;e] ydM+h] yksgk dks muds ?kuRo ds c<+rs Øe esa fyf[k, \

5- ikuh] feÍh dk rsy] fXyljhu dks muds ?kuRo ds ?kVrs Øe esa fyf[k, \

6- ,d oLrq dk ?kuRo 920 fdyksxzke izfr ?ku ehVj gS blls vki D;k le>rs gSa \

7- dk¡p dk ?kuRo 2500 fdyksxzke@?ku ehVj gS ;fn mldk nzO;eku 0-025 fdyksxzke gS

rks mldk vk;ru Kkr dhft,A

8- fuEufyf[kr esa ls dkSu ls Bksl inkFkZ fn;s x;s nzoksa esa Mwcsaxs vkSj dkSu ls rSjsaxs&

cQZ & feV~Vh dk rsy

,sYkqfefu;e & fXyljhu

dkWdZ & ikuh

9-  fn, x, vkadM+kas ds vk/kkj ij nwjh&le; xzkQ cukb,&

le; (s) 10 20 30 40 50 60 70 80 90

nwjh (m/s) 20 40 60 80 100 120 140 160 180

10- dksbZ ljy yksyd 20 nksyu iwjs djus esa 32 lsd.M ysrk gS] rks yksyd dk vkorZdky D;k gksxk\

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also)&&&&&

1- ,d 16 lseh yack /kkxk ;k rkj dk VqdM+k ysdj bldh lgk;rk ls
¼1½ 4 lseh Hkqtk okyk ,d oxZ cukb,A
¼2½ 5 lseh yackbZ dk ,d vk;r cukb,A
¼3½ 7 lseh yckbZ dk ,d vk;r cukb,A
izR;sd ckj /kkxs ;k rkj ds VqdM+s }kjk ?ksjh xbZ lrg dk {ks=Qy xzkQ isij o lw= }kjk fudkfy,A

2- ,d ij[kuyh ysdj mlesa 5 feyh ikuh] 5 feyh fXyljhu o 5 feyh ukfj;y rsy Mkfy,A

¼ij[kuyh u fgys mldk /;ku j[ksa½ nsf[k, dkSu lk nzo uhps cSBrk gS vkSj D;ksa \

3- ,d csyukdkj isafly ds oØ i`"B dk {ks=Qy Kkr djus ds fy, ,d vk;rkdkj dkxt yhft,
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fp= 5-10 ok;qekih
(Anemometer)

ftldh pkSM+kbZ isafly dh yackbZ ds cjkcj gksA vc dkxt dh pkSM+kbZ ds lekukarj ,d fljs ij

isafly j[ksa vkSj dkxt dks isafly ij yisVrs tk,aA bu yisVksa dh la[;k Hkh fxu yhft,A vc

vk;rkdkj dkxt ds {ks=Qy dh x.kuk djsaA mls yisVksa dh la[;k ls Hkkx nhft,A ;gh csyukdkj

isafly ds oØ i`"B dk {ks=Qy gSA

4- ok;qekih4- ok;qekih4- ok;qekih4- ok;qekih4- ok;qekih (Anemometer)

vko';d lkexzh& dkxt ds pkj NksVs di ¼vkblØhe ds [kkyh di½] dkMZ cksMZ@xRrs dh nks

ifV~V;k¡ ¼20 lseh yach vkSj 2 lseh pkSM+h½ xksan] LVsiyj] ,d Ldsp isu vkSj uqdhyh isafly ftlds

,d fljs ij jcM+ yxk gksA

fof/k&

dkMZcksMZ@xÙks dh izR;sd iV~Vh ij ØkWl cukb,A blls

vkidks iV~Vh dk dsUnz fcUnq fey tk,xkA vc ifV~V;ksa

dks ,d&nwljs ds Åij bl izdkj j[ksa fd muds dsUnz

,d gh fcUnq ij gksa vkSj muls /ku dk fpUg ¼$½ cu

tk,A vc pkjksa diksa dks nksuksa ifV~V;ksa ds fljksa ij

fpidk nhft,A ,d di dh ckgjh lrg dks ekdZj

vFkok Ldsp isu ls jax nhft,A pkjksa diksa ds eq[k ,d

gh fn'kk esa j[ksaA di yxh ifV~V;ksa ds dsUnz ls ,d fiu Mkysa vkSj ifV~V;ksa rFkk di dks isafly ij

yxs jcM+ ls tksM+ nsa ¼fp= 5-10½A /;ku jgs fd ,d di esa Qwadus ij lHkh ifV~V;k¡ rFkk di eqDr

#i esa ?kweus yxsaA izfr feuV ?kw.kZuksa dh la[;k dh fxurh dj vki iou ds osx dks Kkr dj ldrs

gSaA bldk mi;ksx fHkUu&fHkUu LFkkuksa vkSj fnu ds fHkUu&fHkUu le;ksa ij djsa rFkk iou dk osx

Kkr djsaA ;g ,d leku gS ;k vyx&vyx\

5- vkius d{kk&6 esa ljy yksyd dh nksyu xfr ds ckjs esa i<+k gS /kkxs dh fHkUu&fHkUu yackbZ ysdj

ljy yksyd dh nksyu xfr Kkr dhft,A D;k /kkxs dh yackbZ nksyu esa yxus okys le; dks

izHkkfor djrh gS\ d{kk esa bl ij ppkZ dhft,A
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fp= & 6-1 lw{en'khZ (Microscope)

usf=dk ysal

niZ.k

lek;kstu LØw

vfHkǹ';d ysal

fDyi

6-16-16-16-16-1 laxBu ds fofHkUu Lrj laxBu ds fofHkUu Lrj laxBu ds fofHkUu Lrj laxBu ds fofHkUu Lrj laxBu ds fofHkUu Lrj (Different Levels of Organization)&&&&&
vki tkurs gSa fd lthoksa esa tSfod fØ;k,¡ tSls iks"k.k] 'olu] ikpu] mRltZu vkfn

gksrh gSaA bu fØ;kvksa dks lai™k djus ds fy, 'kjhj esa dbZ ra= gksrs gSaA lkj.kh&6-1 esa
euq"; ds ra=kas ds uke fn, x, gaSA bu ra=ksa ls lacaf/kr vax ,oa muds dk;Z fyf[k, &

 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &6-1&6-1&6-1&6-1&6-1

ØØØØØ ra= dk ukera= dk ukera= dk ukera= dk ukera= dk uke                vaxksa ds ukevaxksa ds ukevaxksa ds ukevaxksa ds ukevaxksa ds uke ra= ds dk;Zra= ds dk;Zra= ds dk;Zra= ds dk;Zra= ds dk;Z

1- ’olu ra=     ukd] ’okluyh] QsQMs+ 'olu
2- ikpu ra=    &&&&&&&&&&&& &&&&&&&&&&&&
3- ifjlapj.k ra=    &&&&&&&&&&&& &&&&&&&&&&&&
4- mRltZu ra=    &&&&&&&&&&&& &&&&&&&&&&&&
5- iztuu ra=    &&&&&&&&&&&& &&&&&&&&&&&&
fofHk™k vax fdlh ra= dk Hkkx gksrs gq, Hkh viuk vyx&vyx dk;Z djrs gSa tSls lkj.kh&6-1 esa fn, x,

mnkgj.k esa ukd] 'okluyh vkSj QsQMs+ 'olu ra= ds vax gSaA ;gk¡ ukd 'okl ysus vkSj NksM+us]'okl uyh ok;q
dks QsQM+ksa rd ig¡qpkus vkSj QsQM+s vkWDlhtu vkSj dkcZu MkbvkWDlkbM dk vknku&iznku djrs gsSa A

;s fofHkUu dk;Z fHkUu&fHkUu vaxksa ds }kjk lEi™k gksrs gSaA fdUrq ;s lHkh vax lfEefyr :Ik ls 'olu
fØ;k djrs gSaA bl izdkj ,d ra= ls lacaf/kr vaxksa ds lewgksa dks vax ra= dgrs gSaA fdUrq vax ’kjhj dk
fuekZ.k djus okyh lcls NksVh bdkbZ ugha gSA vkius i<+k gS fd izR;sd tUrq vkSj ikS/ks dk ’kjhj NksVh&NksVh
dksf’kdkvksa ls feydj cuk gksrk gSA dksf’kdkvksa dks lw{en’khZ ¼fp= 6-1½ dh lgk;rk ls ns[kk tk ldrk gSA

vkb,] ns[ksa lw{en'khZ dk mi;ksx fdl izdkj fd;k tkrk gSA bl
v/;k; ds vf/kdka’k iz;ksx lw{en’khZ ij vk/kkfjr gSaA ftu yksxksa dks
lw{en’khZ ls ns[kus dk vH;kl ugha gksrk mUgsa ’kq# esa dfBukbZ gksrh
gSA  lw{e oLrqvksa dk xgjkbZ ls v/;;u djus ds fy, ?kaVksa iz;kl
djuk iM+rk gSA vH;kl gks tkus ij NksVh&NksVh phtsa ns[kus esa
vklkuh gksrh gSA
blhfy, dgk x;k gS fd ^^ftu [kkstk fru ikb;k¡**A tks ftruk

[kkstsxk og mruk gh ik,xkA tc vki lw{en'khZ dk mi;ksx lh[k
ysaxs rc vki lw{e oLrqvksa dk voyksdu dj mlds fo"k; esa lh[k
Hkh ldsaxsA
lw{en’khZ ls ns[kus dk lgh rjhdk&
1- lw{en'khZ dks ,sls LFkku ij j[ksa tgk¡ i;kZIr izdk'k gksA
2- lw{en’khZ ds ysal vkSj niZ.k dks diMs+ ls lkQ dj ysaA

3- dk¡p dh iV~Vh ¼LykbM½ dks vPNh rjg /kksdj iksN ysaA
4- fdlh oLrq dks ns[kus ds fy, dk¡p dh LykbM ij ikuh dh 2&3
caw¡nsa Mkysa vkSj ml oLrq dks fpeVh ;k fdlh uksdnkj

     ltho txr eas laxBultho txr eas laxBultho txr eas laxBultho txr eas laxBultho txr eas laxBu
STRUCTURAL ORGANIZATION IN

LIVING ORGANISM

(Eye piece)

(Adjusting Screw)

(Objective
lens)

(Clips)

(Mirror)

(S.No.) (Name of organ system) (Name of organs) (Function of system)
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d
I;kt dh f>Yyh ls LykbM cukuk  (Making a slide of onion peel)

pht ¼vkyihu ;k ccwy dk dk¡Vk½ dh lgk;rk ls ikuh dh caw¡n ij j[ksaA /;ku jgs ikuh bruk de
gks fd oLrq rSjs ugha] fVdh jgsA

5-dk¡p dh LykbM dks lw{en’khZ ij nksuksa fDyiksa ds uhps Q¡lk dj Bhd ysal ds uhps ljdk dj Qksdl
djsaA

6-niZ.k dks ?kqekdj izdk’k dh ek=k dks ?kVk vFkok c<+k dj oLrq dk voyksdu djsaA

vkb,] dqN dksf’kdkvksa dks lw{en’khZ ls ns[ksa&

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 1& 1& 1& 1& 1

 vko’;d lkexzh& vko’;d lkexzh& vko’;d lkexzh& vko’;d lkexzh& vko’;d lkexzh&lw{en’khZ] I;kt] LykbM] doj fLyi] ikuh] lsÝsuhu vFkok yky L;kghA

dksf’kdkvksa dks lw{en’khZ ls ns[kus ds fy, I;kt dh ,d eksVh jlnkj ijr dks vyx djsa vkSj mls
nks VqdM+ksa esa rksM+ ysaA nksuksa VqdM+ksa dks vyx&vyx djus ij vkidks ,d iryh ikjn’khZ f>Yyh fn[kkbZ nsxhA
vc bl f>Yyh dks fudkydj NksVs&NksVs VqdM+ksa esa dkV ysaA dVs gq, VqdM+ksa dks dk¡p dh LykbM ij ikuh
dh 2&3 cwa¡nksa esa j[ksa vkSj 1&2 c¡wansa lsÝsuhu vFkok yky L;kgh Mky nsa ¼fp=&6-2 d½A vc lw{en’khZ dh
lgk;rk ls ns[ksaA vkidks tks dqN fn[kkbZ ns jgk gS mldk fp= cuk,aA vkius ns[kk fd I;kt dh f>Yyh
NksVh&NksVh jpukvksa ls feydj cuh gS ¼fp= 6-2 [k½A bu NksVh&NksVh jpukvksa dks ^^dksf’kdk** dgrs gSaaA

I;kt dh f>Yyh esa lHkh dksf’kdk,¡ ,d leku gSa] fdUrq vU; ikS/kksa esa vyx&vyx izdkj dh
dksf’kdk,¡ ikbZ tkrh gSaA

vki tkurs gSa fd vU; tho&tarqvksa dh rjg euq"; dk 'kjhj Hkh dksf’kdkvksa ls feydj cuk gksrk
gSA vkb,] lw{en’khZ ls budk voyksdu djsaA

1

2

3

4

5

6

7
fp=&6-2

(Cells of an Onion peel)

[k
I;kt dh f>Yyh dh dksf'kdk,a
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fp=&6-3 xky dh f>Yyh ds Ård

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &2&2&2&2&2

  vko’;d lkexzh&vko’;d lkexzh&vko’;d lkexzh&vko’;d lkexzh&vko’;d lkexzh& lw{en’khZ] LykbM] dOgj fLyi]
ikuh] lsÝsuhu vFkok yky L;kghA

dqYyk djds viuk eq¡g vPNh rjg lkQ dj ysaA
vkblØhe ds pEep ;k ekfpl dh rhyh ds fljs ¼ftl ij
elkyk u yxk gks½ ls vius xky ds vanj okyh lrg dks /khjs ls
[kqjp dj FkksM+h [kqjpu fudky ysaA vc bl [kqjpu dks LykbM
ij ,d&nks cw¡n ikuh esa j[kdj ,d cw¡n lsÝsuhu ;k yky L;kgh
Mky nsaA lw{en’khZ dh lgk;rk ls voyksdu djsaA vkidks tks
dqN fn[kkbZ ns jgk gSA mldk fp= cuk,aA

vki dks xky dh f>Yyh ds Ård fn[kkbZ nsaxs tks NksVh&NksVh dbZ dksf’kdkvksa ls feydj cus gSaA
;s ,d gh izdkj dh tarq dksf’kdk,¡ gSa ¼fp=&6-3½A

^^dksf’kdkvksa dk ,d ,slk lewg] ftudh jpuk ,d tSlh gks vkSj tks feydj ,d leku dk;Z djrh
gksa Ård dgykrh gSaA**

   dksf'kdk  Ård  vax  vax ra=  'kjhj

6-1-1 laxBu dk fuEu Lrj 6-1-1 laxBu dk fuEu Lrj 6-1-1 laxBu dk fuEu Lrj 6-1-1 laxBu dk fuEu Lrj 6-1-1 laxBu dk fuEu Lrj (Lower Order of Organization) &&&&&

tarqvksa vkSj ikS/kksa ds lHkh vax] Årdksa ls vkSj Ård] dksf’kdkvksa ls cus gksrs gSaA ;g vko’;d ugha
gS fd NksVs tho dh dksf’kdk,¡ NksVh gksa vkSj cMs+ tho dh dksf’kdk,¡ cM+h gksaA izk;% cMs+ thoksa esa dksf’kdkvksa
dk vkdkj NksVs thoksa ds leku gksrk gS fdUrq dksf'kdkvksa dh la[;k vf/kd gksrh gSA

euq"; ds 'kjhj esa dqN dksf’kdk,¡ bruh NksVh gksrh gSa fd ,slh 40]000 ls 50]000 dksf’kdkvksa dk lewg
,d vkyfiu ds flj ds cjkcj gksrk gSA

lw{en’khZ ls fn[kkbZ nsus okys tho Hkh ,d ;k vf/kd dksf’kdkvksa ls cus gks ldrs gSaA dqN ikS/ks vkSj
tho dsoy ,d dksf’kdk ls cus gksrs gSaA bUgsa ,d dksf'kd tho dgrs gSaA tSls& vehck] iSjkehf’k;e] ;hLV
vkSj thok.kq vkfnA bu thoksa esa ,d gh dksf’kdk Hkkstu ysrh gS] 'olu djrh gS] mRltZu] xfr rFkk iztuu
Hkh djrh gSA

vf/kdka’k tho/kkfj;ksa ds 'kjhj vusd dksf'kdkvksa ls cus gksrs gSaA bUgsa cgqdksf'kd tho dgrs gSaA bu
thoksa ds 'kjhj esa vyx&vyx vaxksa esa ik;h tkus okyh dksf’kdkvksa ds dk;ksZa esa varj gksrk gS tSls&QsQM+ksa
dh dksf’kdk,¡] 'olu dk dk;Z djrh gaS vkSj ikpu ra= dh dksf’kdk,¡ Hkkstu dks ipkrh gSaA vyx&vyx
dk;Z djus okyh dksf’kdkvksa dh vk—fr vkSj vkdkj esa varj gksrk gSA  ,d gh dk;Z djus okyh dksf'kdkvksa
dh vk—fr vkSj vkdkj ,d leku gksrs gaSA

ikS/kksa esa ik;s tkus okys Ård dks ikni Ård rFkk tarqvksa esa ik, tkus okys Ård dks tarq Ård
dgrs gSaA

ikni Ård ikni Ård ikni Ård ikni Ård ikni Ård (Plant Cells)&&&&&

vkius fØ;kdyki 1 esa ikni dksf'kdkvksa dks ns[kk gSA

vkb,] lw{en'khZ dh lgk;rk ls ikni Ård dk v/;;u djssaA

(Tissues of Cheek Epithelial)
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fp= 6-4 rus dh dkV

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 3& 3& 3& 3& 3

 vko';d lkexzh & vko';d lkexzh & vko';d lkexzh & vko';d lkexzh & vko';d lkexzh & fdlh Hkh dksey
ikS/ks dk ruk] lw{en'khZ] dOgj fLyi] LykbM]
fXyljhu] yky L;kghA

fdlh Hkh dksey ikS/ks dk eqyk;e ruk ysaA
mls fp=&6-4 ds vuqlkj dkV dj dVs gq, VqdM+ksa
esa ls lcls iryh dkV dks LykbM ij j[ksaA vc
bl ij lsÝsuhu vFkok yky L;kgh dh ,d caw¡n
Mky dj 2&3 cwa¡nsa fXyljhu Mkyas ,oa dOgj fLyi yxk,¡ vkSj lw{en’khZ ls ns[ksaA vkidks D;k&D;k fn[kkbZ
nsrk gS \

lw{en’khZ }kjk fn[kkbZ nsus okyh jpuk dks fn, x, fp=&6-4 ls feyk,¡A vkidks fofHk™k izdkj ds
Ård fn[kkbZ nsaxsA ikS/kksa esa eq[;r% pkj izdkj ds Ård gksrs gaS&

¼d½ izfoHkkth Ård&¼d½ izfoHkkth Ård&¼d½ izfoHkkth Ård&¼d½ izfoHkkth Ård&¼d½ izfoHkkth Ård& ikS/kksa esa ;g Ård rus ,oa tM+ ds vxz fljs ;k Nksj ij gksrs gSaA buds dkj.k
rus vkSj tM+ dh yEckbZ c<+rh gSA

¼[k½ Roph; Ård&¼[k½ Roph; Ård&¼[k½ Roph; Ård&¼[k½ Roph; Ård&¼[k½ Roph; Ård&       ;fn vki fp=&6-4 esa ns[ksa rks vkidks lcls ckgj dh lrg ds :Ik esa Roph;
Ård fn[kkbZ nsxkA ;g Ård ikS/ks ds izR;sd Hkkx tSls tM+] ruk] iŸkh]
Qwy] Qy rFkk cht lHkh dk ckgjh vkoj.k cukrk gSA ;g ikS/ks dh j{kk ds
vykok 'olu] izdk’k la’ys"k.k vkfn fØ;kvksa ds fy, vkWDlhtu] dkcZu
MkbvkWDlkbM vkSj tyok"Ik dk ysu&nsu Hkh djrk gSA ikS/ks dh tM+ksa dk
Roph; Ård feV~Vh ls ikuh lks[kus esa lgk;d gksrk gSA

¼x½ laoguh Ård&¼x½ laoguh Ård&¼x½ laoguh Ård&¼x½ laoguh Ård&¼x½ laoguh Ård& ;g Ård ty] [kfut yo.kksa rFkk Hkkstu dks ikS/ks ds fofHk™k Hkkxksa esa
igq¡pkrs gSaA vkius fiNyh d{kk esa tM+ ,oa rus ds dk;Z tkuus ds fy, fd,
x, fØ;kdyki essa ns[kk gS fd tM+ksa ds }kjk vo’kksf"kr ikuh rus ls gksrk
gqvk ikS/ks ds vU; Hkkxksa esa igq¡p tkrk gSA ikS/kksa esa nks rjg ds laoguh Ård
gksrs gSaA ,d izdkj ds laoguh Ård ty rFkk [kfut&yo.kksa dks tM+ ls
ifŸk;ksa rd ys tkrs gSa bUgsa ty okfguh ¼tkbye½ dgrs gSaA tcfd nwljs
izdkj ds laoguh Ård ifŸk;ksa esa cus gq, Hkkstu dks ikS/ks ds nwljs Hkkxksa rd
igq¡pkrs gaS bUgsa jlokfguh ¼¶yks,e½ dgrs gSaA izk;% ikS/kksa esa tkbye vkSj
¶yks,e ,d lewg esa ik, tkrs gSa bl lewg dks laogu caMy ¼okLdqyj
caMy½ dgrs gaS ¼fp=&6-4½A

¼?k½ Hkj.k Ård&¼?k½ Hkj.k Ård&¼?k½ Hkj.k Ård&¼?k½ Hkj.k Ård&¼?k½ Hkj.k Ård& fp=&6-4 dks ns[kus ij ckg~; Ropk ds Hkhrj dh vksj Hkj.k Ård fn[kkbZ nsrk
gSA bldk dk;Z ikS/ks dks lgkjk nsuk gSA ifŸk;ksa esa ;g izdk’k la’ys"k.k }kjk
Hkkstu dk fuekZ.k djrk gS vkSj dbZ ikS/kksa dh tM+ksa essa Hkkstu dk laxzg.k Hkh
djrk gSA eTtk Hkh Hkj.k Ård gSA

Roph; Ård

Hkj.k Ård

¶yks,e Ård

tkbye Ård

eTtk

(Meristematic Tissue)

(Epithelial Tissue)

(Vascular Tissue)

(Ground Tissues)

(Epithelial Tissue)

(Ground Tissues)

(Phloem Tissue)

(Xylem Tissue)

(Pith)

(Stem of plant)
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fp=&6-5 ,ihFkhfy;y Ård
            (Epithelial Tissue)

     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these)&&&&&

1- ikS/kksa esa ik, tkus okys Årdksa ds uke ,oa muds dk;Z fyf[k,A
2 laogu caMy D;k gSa \ ikS/kksa ds fy, budk D;k egRo gS \
3- gkFkh ds 'kjhj dh dksf'kdk,a cM+h gksaxh ;k phaVh ds 'kjhj dh \ fyf[k,A
tarq Ård tarq Ård tarq Ård tarq Ård tarq Ård (Animal Tissues)&&&&&

vf/kdka'k cgqdksf’kd tarqvksa dk 'kjhj pkj izdkj ds Årdksa ls cuk gksrk gS&
¼d½ ,ihFkhfy;y Ård¼d½ ,ihFkhfy;y Ård¼d½ ,ihFkhfy;y Ård¼d½ ,ihFkhfy;y Ård¼d½ ,ihFkhfy;y Ård     (Epithelial Tissue)&&&&&

fdlh thfor esaa<+d dks ikuh ls Hkjs crZu esa j[ksaA dqN le; ckn /;ku ls ns[kus ij vkidks ikuh
dh lrg ij ikjn’khZ f>Yyh rSjrh gqbZ fn[kkbZ nsxhA irk yxk,a fd ;g ikuh dh lrg ij dgk¡ ls vkbZ\

vki ns[ksaxs dh okLro esa ;g f>Yyh esa<+d ds 'kjhj dh
ckgjh Ropk ls fudyh gqbZ gSA ;g ,d izdkj dk Ård gSA tks
'kjhj dh ckgjh ,oa vkarfjd lrg dks vkoj.k iznku djrk gSA
bls ,ihFkhfy;y Ård dgrs gSaA ;g 'kjhj rFkk vaxksa dh lqj{kk
djrk gSA vkek’k; dh ,ihFkhfy;y dksf’kdk,¡ ikpd jl cukrh
gSa rFkk vk¡r dh ,ihFkhfy;y dksf’kdk,¡ Hkkstu ds ikpu ,oa
vo’kks"k.k esa lgk;rk djrh gaS¼fp=&6-5½A
¼[k½ is’kh; Ård ¼[k½ is’kh; Ård ¼[k½ is’kh; Ård ¼[k½ is’kh; Ård ¼[k½ is’kh; Ård (Muscular Tissue) &&&&&

vki xk;] HkSal ;k ?kksM+s dks pyrs gq, /;ku ls ns[ksa rks
muds iqV~Bksa vkSj da/kksa ij ekaly jpuk,¡ fgyrh gqbZ fn[kkbZ nsrh
gSa ;s jpuk,¡ isf’k;k¡ dgykrh gSaA tks is'kh; Ård ls cuh gksrh
gSaA vki vius 'kjhj ds mu vaxksa dh lwph cuk,¡ ftUgsa Nwdj ;k fgyk&Mqykdj vki isf’k;ksa dks eglwl dj
ldrs gSaA vki ns[ksaxs fd is’kh; Ård 'kjhj ds mu lHkh Hkkxksa esa ik, tkrs gSa ftuesa xfr gksrh gSA bl Ård
dh dksf’kdk,¡ QSy vkSj fldqM+ ldrh gSaA ftlls gkFk] iSj rFkk vU; vaxksa esa xfr gksrh gS ¼fp=&6-6½A

cukoV vkSj dk;ksZsa ds vk/kkj ij isf'k;k¡ rhu izdkj dh gksrh gSa&
¼d½ ,sfPNd isf'k;k¡a &¼d½ ,sfPNd isf'k;k¡a &¼d½ ,sfPNd isf'k;k¡a &¼d½ ,sfPNd isf'k;k¡a &¼d½ ,sfPNd isf'k;k¡a & ;s gekjh bPNk ls dk;Z djrh gSa tSls& gkFk] iSj dh isf'k;k¡aA
¼[k½ vuSfPNd isf'k;k¡&¼[k½ vuSfPNd isf'k;k¡&¼[k½ vuSfPNd isf'k;k¡&¼[k½ vuSfPNd isf'k;k¡&¼[k½ vuSfPNd isf'k;k¡& ;g gekjh bPNk ls dk;Z ugha djrha tSls& vkgkj uyh vkSj jDr

ufydkvksa dh isf'k;k¡A
¼x½ ân isf'k;k¡&¼x½ ân isf'k;k¡&¼x½ ân isf'k;k¡&¼x½ ân isf'k;k¡&¼x½ ân isf'k;k¡& ân;] ân isf'k;ksa ls cuk gksrk gSA ;g isf'k;k¡ cukoV esa ,sfPNd isf'k;ksa

ds leku gksrh gaS fdUrq bu ij gekjh bPNk dk fu;a=.k ugha gksrk gSA

fp=&6-6 is'kh; Ård (Muscular Tissue)

¼[k½ vuSfPNd is'kh ¼x½ ân is'kh¼d½ ,sfPNd is'kh
 (Voluntary Muscles)  (Cardiac Muscles) (Involuntary Muscles)
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fp=&6-7

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &4&4&4&4&4

uhps cSBdj viuk ,d iSj eksMs+a rFkk fiaMyh dks nksuksa
gkFkksa ls dldj idM+ ysaA vc iSj dks tehu ls FkksM+k Åij
mBk,¡ vkSj iSj ds iats dks rsth ls Åij&uhps djsa ¼fp=&6-7½A

vc fuEu iz’uksa ds mŸkj nsa&
1- D;k vkidks fiaMyh dh isf’k;k¡ fgyrh gqbZ eglwl

gksrh gSa \
2- D;k vki isf’k;ksa dks fcuk fgyk,&Mqyk, iSj ds iats

dks Åij&uhps fgyk ldsaxs \
3- vaxksa ds fgyus vkSj isf’k;ksa ds chp D;k laca/k gS \

¼x½ la;ksth Ård ¼x½ la;ksth Ård ¼x½ la;ksth Ård ¼x½ la;ksth Ård ¼x½ la;ksth Ård (Connective Tissue)&&&&&

vkids 'kjhj esa fLFkr gfM~M;k¡ vkSj jDr okLro esa la;ksth
Ård gh gSA bldh dksf'kdk,¡ fHk™k&fHk™k vk—fr dh gksrh gSaA tks
fLFkfr ds vuqlkj vyx&vyx dk;Z djrh gSaA ;g Ård gekjs 'kjhj
dks fuf’pr vk—fr nsrk gS vkSj lgkjk Hkh iznku djrk gSA vki tkurs
gSa fd  vkWDlhtu] HkksT; inkFkZ vkfn dks iwjs 'kjhj esa igq¡pkus dk dk;Z
jDr djrk gSA pwafd ;g Ård 'kjhj ds lHkh Årdksa dks vkil esa
tksM+rk gS blfy, bls la;ksth Ård dgrs gSa ¼fp=&6-8½A

¼?k½ raf=dk Ård ¼?k½ raf=dk Ård ¼?k½ raf=dk Ård ¼?k½ raf=dk Ård ¼?k½ raf=dk Ård (Nervous Tissue) &&&&&

;g Ård] raf=dk dksf’kdkvksa ls cuk gksrk gSA vki tkurs gSa fd raf=dk,¡] efLr"d] es:jTtq vkSj
laosnh vax feydj raf=dk ra= cukrs gSaA ;s lHkh vax raf=dk dksf’kdkvksa ls cus gksrs gSaA ;s dksf’kdk,¡ ,d
nwljs ls tqM+dj /kkxksa ;k rarqvksa tSlh yEch&yEch jpuk,¡ cuk ysrh gaSA budk tky iwjs 'kjhj esa QSyk jgrk
gSA bUgha rarqvksa ds }kjk laosnuk,¡ 'kjhj ds fofHk™k Hkkxksa rFkk efLr"d rd igq¡pk;h tkrh gSa ¼fp=&6-9½A buds
dkj.k gesa Qwyksa dh [kq’kcw] pkdysV dk Lokn] e/kqj laxhr vFkok pksV dk vuqHko gksrk gSA

vc vki le> x, gksaxs fd fdlh tho ds 'kjhj ds laxBu esa fofHk™k Lrj bl izdkj gksrs gSa&

dksf’kdk  Ård  vax  vaxra=  tho dk 'kjhj

(Cells)        (Tissues)                (Organs)            (Organ  System)      (Body of the Organism)

tho txr dk laxBu esa ;s Lrj tho 'kjhj ds vanj dh O;oLFkk dks iznf’kZr djrs gSa blfy, bUgsa
laxBu dk fuEu Lrj dgrs gSaA

fp=&6-8 la;ksth Ård ¼jDr½
(Connective Tissue)

yky jDr df.kdk,¡

'osr jDr df.kdk,¡ IysVysV~l

fp=&6-9 raf=dk rarq

raf=dk dksf’kdk

(Red Blood cells)

(Platelets)(White Blood cells)

(Nerve Cell)

(Nerve fibre)
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 buds mŸkj nhft,  buds mŸkj nhft,  buds mŸkj nhft,  buds mŸkj nhft,  buds mŸkj nhft, (Answer these) &&&&&

1 D;k gksrk ;fn&
1- is'kh; Ård dh dksf'kdkvksa esa QSyus vkSj fldqM+us dh {kerk ugha gksrhA
2- gekjs 'kjhj esa jDr ugha gksrkA
3- gekjs 'kjhj esa raf=dk dksf'kdk,¡ ugha gksrhaA
vkb,] vc ns[ksa fd tho txr ds laxBu dk mPp Lrj dSls curk gS \

6-1-2 laxBu dk mPp Lrj 6-1-2 laxBu dk mPp Lrj 6-1-2 laxBu dk mPp Lrj 6-1-2 laxBu dk mPp Lrj 6-1-2 laxBu dk mPp Lrj (Higher Level of Organization) &&&&&
D;k vki ,sls LFkku ij jg ldrs gSa \ tgk¡ u euq"; gks] u tho tarq] u gh dksbZ isM+ ikS/kkA izR;sd

ltho vius Ik;kZoj.k esa mifLFkr nwljs lthoksa rFkk futhZo inkFkkZas ij fuHkZj gksrk gSA okLro esa gekjs fy,
vdsys jguk laHko ugha gSA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&5&5&5&5&5

viuh 'kkyk ;k ?kj ds vklikl fdlh cxhps vFkok [ksr esa Hkze.k ds fy, tk,¡aA vc cxhps vFkok
[ksr esa fdlh isM+ ds vkl&ikl yxHkx ,d ehVj yacs vkSj ,d ehVj pkSM+s LFkku dk p;u djsaA bl LFkku
ij vkids }kjk igpkus x, ikS/kksa vkSj tarqvksa ds uke vkSj mudh la[;k dks fxudj lkj.kh&6-2  esa HkjsaA ;fn
uke ekywe u gks rks mUgsa d] [k] x uke nsdj mudh la[;k dk mYys[k djsaA

 lkj.kh&6-2lkj.kh&6-2lkj.kh&6-2lkj.kh&6-2lkj.kh&6-2

Ø -Ø -Ø -Ø -Ø - ikS/ks ;k tarq dk ukeikS/ks ;k tarq dk ukeikS/ks ;k tarq dk ukeikS/ks ;k tarq dk ukeikS/ks ;k tarq dk uke la[;kla[;kla[;kla[;kla[;k
1 &&&&&&&&&&& &&&
2 &&&&&&&&&&& &&&
3 &&&&&&&&&&& &&&
4 &&&&&&&&&&& &&&

5 &&&&&&&&&&& &&&
gesa vius vklikl fofHk™k izdkj ds ikS/kksa vkSj tarqvksa ds NksVs&NksVs vusd lewg fn[kkbZ nsrs gSaA buesa ls izR;sd
NksVk lewg ,d fo'ks"k fdLe ;k tkfr dk gksrk gSA izR;sd fdLe ;k tkfr ds thoksa dh la[;k dks mudh
tula[;k dgrs gSaA i;kZoj.k esa fofHk™k tkfr ds tho lkFk&lkFk jgrs gSa vkSj ,d leqnk; ;k laxBu cuk
ysrs gSaA

      buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) &&&&&

1- viuh 'kkyk dh tula[;k dh x.kuk dj fy[ksa A
2- vius xk¡o@'kgj dh tula[;k dh tkudkjh izkIr dj fy[ksaA

vkius  fiNyh d{kk esa thoksa dh ijLij fuHkZjrk] [kk| Jà[kyk vkSj [kk| tky ds ckjs esa Ik<+k gSA
gekjs Ik;kZoj.k esa thoksa ds ,sls leqnk; Hkh gSaa tks thou&;kiu ds fy, ,d nwljs ij fuHkZj gksrs gSaA tSls
vkidk ifjokj ftl eqgYys esa jgrk gS ogk¡ vU; dbZ ifjokj Hkh jgrs gSa tks tkfr] Hkk"kk] dk;Z vkSj LoHkko
esa vyx gksrs gq, Hkh fey&tqydj ,d lekt ;k leqnk; cuk ysrs gSaA

cxhps ;k [ksr esa vusd tarq vkSj ikS/ks fey&tqydj thou&;kiu djrs gSaA ge bUgsa tSo&leqnk;
dgrs gSaA vc crkb, fd iwjh i`Foh ij ,sls fdrus tSo leqnk; gks ldrs gSa\ D;k lHkh tSo leqnk; ,d tSls

(S.No.) (Name of plant/animal ) (Number)
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okrkoj.k eas gh jgrs gSa\ vkidks tkudj vk'p;Z gksxk fd
NksVs&NksVs ikuh ls Hkjs xM~<ksa esa Hkh vusd tSo leqnk; jgrs
gSaA Bhd blh rjg leqnzksa] igkM+ksa] e#LFkyksa vkSj taxyksa esa
vusd tSo leqnk; lkFk&lkFk jgrs gSaaA ;s lHkh ml LFkku
ds Ik;kZoj.k ds futhZo ?kVdksa ds lkFk feydj cM+s ;k NksVs
ikfjfLFkfrd ra= cukrs gSaA

vr% ikuh ;qDr NksVs xM~~<s dk ,d NksVk ikfjfLFkfrd
ra= gks ldrk gS vkSj leqnz dk cM+k ikfjfLFkfrd ra=A
Ik`Foh ij ,sls vusd ikfjfLFkfrd ra= gksrs gSaA ;s lkjs
ikfjfLFkfrd ra= feydj thoeaMy cukrs gSa ¼fp= 6-10½A

thoeaMy esa Ik`Foh ds laiw.kZ tyeaMy] FkyeaMy
vkSj ok;qeaMy ds lHkh tSo leqnk; vFkkZr~ ogka¡ jgus okys
ltho vkSj futhZo ?kVd lfEefyr gksrs gSaA

fuEu Jà[kyk ;g iznf'kZr djrh gS fd  thoeaMy
tho txr ds laxBu dk mPpre Lrj gS&
tho  tkfr   tula[;k  leqnk;  ikfjfLFkfrd
ra=   thoeaMy

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt)&&&&&

ltho txr esa laxBu ds nks Lrj gksrs gSa&
1- fuEuLrj  2- mPp Lrj

fdlh tho ds 'kjhj dh lcls NksVh bdkbZ dksf'kdk
gksrh gSA

leku jpuk okyh vkSj feydj ,d gh dk;Z djus
okyh dksf'kdkvksa dk lewg Ård dgykrk gSA

dksf'kdk,¡] Ård cukrh gSa] Ård vax cukrs gSa] vaxksa dk lewg vax ra= cukrk gS vkSj vax ra=
feydj tho dk 'kjhj cukrs gSaA
ikS/kksa esa pkj izdkj ds Ård ik, tkrs gSa& izfoHkkth Ård] Roph; Ård] laoguh Ård vkSj Hkj.k
ÅrdA
tarqvksa esa eq[;r% pkj izdkj ds Ård ik, tkrs gSaa& ,ihFkhfy;y Ård] is'kh; Ård] la;ksth Ård
vkSj raf=dk ÅrdA
izR;sd ltho vius i;kZoj.k esa mifLFkr nwljs lthoksa rFkk futhZo inkFkkZsaa ij fuHkZj gksrk gSA
izR;sd tkfr ds thoksa dh viuh tula[;k gksrh gSA

     vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice)

1- lgh mŸkj pqudj fy[ksa 1- lgh mŸkj pqudj fy[ksa 1- lgh mŸkj pqudj fy[ksa 1- lgh mŸkj pqudj fy[ksa 1- lgh mŸkj pqudj fy[ksa (Choose the correct answer) &&&&&
1- tho txr ds laxBu dk lcls fuEu Lrj gS&

d- vax       [k- Ård    x- dksf'kdk,¡ ?k- 'kjhj
2- ruk cuk gksrk gS&

d- Roph; Ård ls [k- laoguh; Ård ls
x- Hkj.k Ård ls ?k- mijksDr lHkh Årdksa ls

fp=&6-10 ltho txr dk laxBu

thoeaMythoeaMythoeaMythoeaMythoeaMy

dksf'kdk (Cell)

Ård

vax

vax ra=

tho

tula[;k

tSo leqnk;

ikfjfLFkfrd ra=

(Tissue)

(Organs)

(Living Being)

(Population)

(Biotic Community)

(Ecological System)

(Organ Systems)

(Bio-sphere)
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3- gekjs 'kjhj dh Ropk cuh gksrh gS&
d- ,ihFkhfy;y Ård ls [k- dadky ls
x- jDr ls ?k- raf=dk Ård ls

4- Ård dh dksf'kdk,¡&
d- dsoy leku jpuk okyh gksrh gaSA
[k- dsoy leku dk;Z djus okyh gksrh gSaA
x- jpuk vkSj dk;Z esa fHk™k gksrh gaSA
?k- leku jpuk vkSj leku dk;Z djus okyh gksrh gaSA

5- tho txr ds laxBu dk mPpre Lrj gS&
d- tkfr [k- thoeaMy x- leqnk; ?k- ikfjfLFkfrd ra=

2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, (Fill in the blanks) &&&&&

1- cgqdksf'kd tarqvksa esa fofHk™k---------------------------feydj vaxra= cukrs gaSA
2- tM+ vkSj rus ds vxys fljs ij---------------------------Ård ik;k tkrk gSA
3- dksf'kdk  --------------- vax   ---------------  'kjhj
4- tSo leqnk; eas lHkh----------------------vkSj-------------------------------tarq vkrs gSaA
5- tho  ---------------  leqnk;  ---------------  tho eaMy
6- vehck] iSjkehf'k;e----------------------------------tho gaSA
7- ikS/kksa dh tM+ksa dk---------------------------Ård ikuh ds vo'kks"k.k dk dk;Z djrs gaSA
8 gfM~M;k¡ vkSj jDr---------------------------Ård gSaA
9 is'kh; Ård dh dksf'kdk,¡----------------------vkSj----------------------gks ldrh gSaA

3- fn, x, dFkuksa eas lgh o xyr dh igpku dj dFkuksa dks lgh dj fy[ksa&3- fn, x, dFkuksa eas lgh o xyr dh igpku dj dFkuksa dks lgh dj fy[ksa&3- fn, x, dFkuksa eas lgh o xyr dh igpku dj dFkuksa dks lgh dj fy[ksa&3- fn, x, dFkuksa eas lgh o xyr dh igpku dj dFkuksa dks lgh dj fy[ksa&3- fn, x, dFkuksa eas lgh o xyr dh igpku dj dFkuksa dks lgh dj fy[ksa&
1- laoguh Ård ds dkj.k tM+ vkSj rus dh yEckbZ c<+rh gSA
2- ifŸk;ksa esa cus gq, Hkkstu dks tkbye ds }kjk ikS/ks ds nwljs Hkkxksa esa igq¡pk;k tkrk gSA
3- mRltZu ra= ds fofHk™k vax raf=dk dksf'kdkvksa ls cus gksrs gSaA
4- izR;sd ltho vius i;kZoj.k esa mifLFkr lthoksa ij fuHkZj gksrk gSA
5- i`Foh ds lkjs tho eaMy feydj ikfjfLFkfrd ra= cukrs gSaA

4- fuEufyf[kr iz'uksa ds mŸkj nhft, 4- fuEufyf[kr iz'uksa ds mŸkj nhft, 4- fuEufyf[kr iz'uksa ds mŸkj nhft, 4- fuEufyf[kr iz'uksa ds mŸkj nhft, 4- fuEufyf[kr iz'uksa ds mŸkj nhft, (Answer the following questions) &&&&&

1- ;fn fdlh rkykc esa eNfy;ksa ds vykok vU; lHkh ltho lekIr gks tk,a rks D;k gksxk \ fyf[k,A
2- ;fn i`Foh ij mifLFkr lkjh ouLifr lekIr gks tk, rks gekjs thou ij D;k vlj gksxk \ fyf[k,A
3- ltho txr esa laxBu ds fuEu Lrj dk js[kkfp= cukb,A
5- fuEufyf[kr ds ukekafdr fp= cukb,A

d- raf=dk dksf'kdk [k- rus dh dkV

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) &&&&&

1- vius f'k{kd ds lkFk vius fo|ky; ds vkl&ikl ds cxhps@[ksr@rkykc vkfn txgksa ij Hkze.k ds
fy, tk,aA ogk¡ ik;s tkus okys fofHkUu tSo leqnk;ksa dh igpku djsaA mUgsa uhps fn;s x;s mnkgj.k
ds vuqlkj viuh dkWih esa fy[ksa &
txgtxgtxgtxgtxg          tSo leqnk;         tSo leqnk;         tSo leqnk;         tSo leqnk;         tSo leqnk;
rkykc dkbZ] NksVs dhV] eNfy;k¡] esa<d] euq";A

2- ikS/kksa ,oa tUrqvksa esa ik;s tkus okys fofHkUu Årdksa ds Li"V] ukekafdr] jaaxhu iksLVj cuk,a ,oa 'kkyk
esa izfr;ksfxrk dk vk;kstu djsaA



ge vius nSfud thou esa izk;% ^xeZ* vkSj ^BaMk* tSls ’kCnksa dk iz;ksx djrs gSaA tc ge /kwi esa ;k
vkx ds lkeus cSBrs gSa rks xehZ dk vuqHko djrs gSa tcfd cQZ dks gFksyh ij j[kus ls BaMk eglwl djrs gSaA
D;k vkius dHkh ;g lkspk gS fd bldk D;k dkj.k gS \

okLro esa Å"ek ,d izdkj dh ÅtkZ gS tks ges’kk xeZ oLrq ls BaMh oLrq dh vksj tkrh gSA igyh
fLFkfr esa lw;Z ;k vkx ls Å"ek gekjs ’kjhj esa izos’k djrh gS blfy, ge xehZ dk vuqHko djrs gSa tcfd
nwljh fLFkfr esa gekjs ’kjhj ls Å"ek fudydj cQZ esa pyh tkrh gS] blfy, ge BaMk eglwl djrs gSaA

^^ÅtkZ dk og :i ftlds izokg ds dkj.k gesa dksbZ oLrq xeZ ;k BaMh izrhr gksrh gS] Å"ek dgykrh gSA**

7-17-17-17-17-1 Å"ek] ÅtkZ dk ,d :i Å"ek] ÅtkZ dk ,d :i Å"ek] ÅtkZ dk ,d :i Å"ek] ÅtkZ dk ,d :i Å"ek] ÅtkZ dk ,d :i (Heat, a kind of energy)&&&&&

nks gFksfy;ksa dks jxM+us ij os xeZ gks tkrh gSa rFkk gFkkSM+s ls yksgs dks ihVus ij og Hkh xeZ gks tkrk
gSA bu mnkgj.kksa esa ;kaf=d ÅtkZ] Å"ek ÅtkZ esa :ikarfjr gks jgh gS ;k ;g dgsa fd mudh Å"eh; ÅtkZ
esa o`f) gks jgh gSA eksecŸkh ds tyus esa jklk;fud ÅtkZ] Å"ek ÅtkZ esa ifjofrZr gksrh gS tcfd fo|qr ghVj
esa fo|qr ÅtkZ Å"ek esa ifjofrZr gks tkrh gSA

mijksDr mnkgj.kksa esa ÅtkZ ds fofHkUu :i Å"ek ÅtkZ esa ifjofrZr gks jgs gSa] blh izdkj Å"ek dks
Hkh vU; :iksa esa ifjofrZr fd;k tk ldrk gSA vkius lquk gS fd rki fo|qr la;a= esa Å"ek dks fo|qr ÅtkZ
esa ifjofrZr fd;k tkrk gSA Å"ek ÅtkZ dk Hkki batu esa mi;ksx dj mls ;kaf=d ÅtkZ esa ifjofrZr fd;k
tkrk gS ftlls baftu pyus yxrk gSA gekjs }kjk fy;k x;k Hkkstu gekjs ’kjhj dks xeZ j[krk gS ,oa fofHkUu
dk;ksZa dks djus ds fy, gesa ÅtkZ iznku djrk gSA D;k vki ,sls mnkgj.k ns ldrs gSa ftuesa Å"ek dk vU;
ÅtkZ esa vkSj vU; ÅtkZ dk Å"ek esa ifjorZu gksrk gSA

vkb,] ,d iz;ksx }kjk ty dh Å"eh; voLFkk dks le>saA

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity)& 1& 1& 1& 1& 1

          vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& xeZ ikuh] BaMk ikuh] xquxquk ikuh vkSj rhu VcA
rhu Vc esa ls ,d esa xeZ ikuh nwljs esa BaMk ikuh vkSj rhljs esa xquxquk ikuh yhft,A ck;k¡ gkFk xeZ

ikuh esa vkSj nk;k¡ gkFk BaMs ikuh esa Mkfy,A nksuksa gkFkksa dks vk/ks feuV rd Mqckdj jf[k,A vc nksuksa gkFkksa
dks xquxqus ikuh okys Vc esa Mkfy, ¼fp= 7-1½A vkius D;k vuqHko fd;k \

fp=&7-1

xeZ ikuh BaMk ikuh xquxquk ikuh

7 Å"ek rFkk rkiÅ"ek rFkk rkiÅ"ek rFkk rkiÅ"ek rFkk rkiÅ"ek rFkk rki
(HEAT AND TEMPERATURE)

(Hot water)        (Cold water) (Warm water)
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ikuh rks ogh gS ijarq ck;sa gkFk dks og BaMk izrhr gksrk gS tcfd nk;sa gkFk dks xeZA ,slk D;ksa \
vFkkZr~ dsoy vuqHko ds vk/kkj ij rki dk vuqeku yxkuk laHko ugha gSA ;g fuf’pr gS fd rhuksa Vcksa esa
fy, x, ikuh dh Å"eh; voLFkk fHkUu&fHkUu gS ftldh eki ge FkekZehVj ¼rkiekih½ dh lgk;rk ls rki
Kkr djds dj ldrs gSaA

^^oLrqvksa dh xekZgV dh rqyuk djus ds fy;s ge ftl HkkSfrd jkf’k dk mi;ksx djrs gSa] mls rki dgrs gSaA**
;k ^^rki fdlh oLrq dh Å"eh; voLFkk dh eki gS tks Å"ek ds cgus dh fn'kk fu/kkZfjr djrk gSA**
7-27-27-27-27-2 Å"ek ds izHkko Å"ek ds izHkko Å"ek ds izHkko Å"ek ds izHkko Å"ek ds izHkko (Effects of heat) & & & & &

nSfud thou esa ge Å"ek ds dbZ izHkkoksa dks ns[krs gSaA laidZ esa j[kh nks oLrqvksa esa
Å"ek dk izokg Å¡ps rki okyh oLrq ls uhps rki okyh oLrq dh vksj rc rd gksrk jgrk
gS tc rd fd nksuksa dk rki leku u gks tk,A ;|fi Å"ek ds cgko dks ns[kk ugha tk
ldrk ijarq fofHkUu oLrqvksa ij Å"ek ds izHkko dks vo’; vuqHko fd;k tk ldrk gSA
Å"ek ds dqN izHkko bl izdkj gSa&
¼1½ rki esa o`f) ¼1½ rki esa o`f) ¼1½ rki esa o`f) ¼1½ rki esa o`f) ¼1½ rki esa o`f) (Increase in temperature)&&&&& fØ;kdyki&2 }kjk Å"ek ds bl izHkko

dks ge le> ldsaxsA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&2&2&2&2&2

          vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& ij[kuyh] ikuh]

FkekZehVj] eksecŸkh vkSj LVSaMA
,d ij[kuyh esa ikuh yhft,A FkekZehVj dh lgk;rk

ls ikuh dk rki uksV dhft,A vc ,d eksecŸkh tykdj
mldh lgk;rk ls ij[kuyh dks uhps ls xeZ dhft;s ,oa
dqN le; i'pkr ikuh dk rki iqu% uksV dhft, ¼fp=&7-2½A
D;k ij[kuyh esa fy, x, ikuh dk rki c<+rk gS \ vkidh
le> ls rki c<+us dk D;k dkj.k gS \
¼2½ izlkj ¼2½ izlkj ¼2½ izlkj ¼2½ izlkj ¼2½ izlkj (Expansion)&&&&&

vf/kdka’k Bksl] nzo ,oa xSl xeZ djus ij izlkfjr
gksrs gSa ,oa BaMk djus ij fldqM+ tkrs gSaA vkb,] dqN
fØ;kdykiksa ds ek/;e ls bls le>saA
¼v½ Bksl esa izlkj ¼v½ Bksl esa izlkj ¼v½ Bksl esa izlkj ¼v½ Bksl esa izlkj ¼v½ Bksl esa izlkj (Expansion in solids) &&&&&

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 3 & 3 & 3 & 3 & 3

          vko’;d lkexzh %& vko’;d lkexzh %& vko’;d lkexzh %& vko’;d lkexzh %& vko’;d lkexzh %& xsan vkSj NYyk

midj.k] xeZ djus dk lk/kuA

xasn rFkk NYyk midj.k esa NYys dk O;kl

bruk gksrk gS fd /kkrq dh xasn NYys esa ls gksdj fudy

tkrh gS ¼ fp=&7-3 d½A vc xsan dks dqN le; rd xeZ

dhft, vkSj NYys ds Åij jf[k,A D;k xsan vc Hkh NYys esa ls gksdj fudy ikrh gS\ ;fn ugha ¼fp=&7-

3 [k½ rks bldk dkj.k lkspdj crkb,A
nSfud thou esa Bksl inkFkksZa ds Å"eh; izlkj ds dqN mnkgj.k uhps fn;s tk jgs gSa&

fp=&7-2 Å"ek ds dkj.k rki esa o`f)
(Increase in temperature due to heat)

FkekZehVj

ikuh

(Thermometer)

(Water)
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¼1½ dk¡p dh cksry dk <Ddu dl tkus ij cksry dks myVdj <Ddu dks xeZ ikuh esa Mqck;k tk, rks
mlesa Å"eh; izlkj ds dkj.k <Ddu <hyk gksdj [kqy
tkrk gSA

¼2½ cSyxkM+h ds ydM+h ds ifg, ds Åij yksgs dk fjax
dldj yxk;k tkrk gSA blds fy, fjax dks FkksM+k NksVk
cuk;k tkrk gSA p<+kus ds iwoZ fjax dks xeZ djds izlkfjr
fd;k tkrk gS ftlls og ifg, ij p<+ ldsA BaMk gksus
ij ;g fjax ifg, dks dldj idM+ ysrk gSA

¼3½ tc eksVs dk¡p ds fxykl esa [kkSyrk gqvk ikuh Mkyk
tkrk gS rc fxykl VwV tkrk gS D;ksafd fxykl dh
Hkhrjh lrg dk izlkj ckgj dh rqyuk esa vf/kd gksrk
gSA

¼4½ VsyhQksu o fo|qr ds rkjksa dks xehZ ds fnuksa esa nks [kaHkksa
ds chp FkksM+k <hyk NksM+k tkrk gS ftlls BaM ds fnuksa
esa og fldqM+dj VwV u tk,A

¼c½ nzo esa izlkj ¼c½ nzo esa izlkj ¼c½ nzo esa izlkj ¼c½ nzo esa izlkj ¼c½ nzo esa izlkj (Expansion of Liquids)&&&&&

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 4& 4& 4& 4& 4

          vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& dk¡p dh ij[kuyh] ,d
fNnz okyk dkdZ ftlesa dk¡p dh uyh yxh gks] yky L;kgh] xeZ
djus dk lk/kuA

dk¡p dh ij[kuyh esa Åij rd ikuh Hkfj,A ikuh esa
yky L;kgh dh nks cw¡nsa Mkfy,A dk¡p dh uyh yxs gq, ,d
dkdZ dks bl ij[kuyh ds eq¡g esa yxkb, ¼fp=& 7-4½A dqN
ikuh uyh esa p<+ tk;sxkA uyh esa ikuh ds ry ij fpUg yxkb,A

  fp= 7-3 ¼d½
xeZ djus ds iwoZ

   fp= 7-3 ¼[k½
xeZ djus ds i'pkr~

NYyk

/kkrq dh xsan

fp=&7-4 nzo esas izlkj

dkap dh uyh

yky jax
dk ikuh

(ring)

(Before heating)

(After heating)

(Metal ball)

(A glass tube)

(Red
Water)

(Expansion in liquid)
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vc ij[kuyh dks xeZ dhft, vkSj uyh esa ikuh ds ry ij iqu% fpUg yxkb,A vki ns[ksaxs fd uyh esa ty
dk ry Åij mBrk gSA vc xeZ djuk can djus ij ty dk ry uhps mrjrk gSA bldk dkj.k D;k gS \
Å"ek ds dkj.k ikuh esa tSlk izlkj gksrk gS] ikjs esa Hkh oSlk gh izlkj gksrk gSA FkekZehVj esa rkiekid nzo
ds :i esa ikjs dk mi;ksx fd;k tkrk gSA

nzo esa Å"eh; izlkj ds dqN mnkgj.k bl izdkj gSa&
¼1½ FkekZehVj ds cYc dks xeZ ty esa Mqckus ij mldk ikjk Å"eh; izlkj ds dkj.k Åij p<+rk gSA

FkekZehVj dks fudky ysus ij ikjk iqu% fldqM+dj cYc esa vk tkrk gSA
¼2½ eksVj xkfM+;ksa ds baftu dks BaMk djus ds fy;s mlds jsfM;sVj esa ikuh dks Åij rd ugha Hkjk tkrk

D;ksafd baftu dh Å"ek ls ikuh dk izlkj gksus ds dkj.k jsfM;sVj ds VwVus dk Hk; jgrk gSA
¼l½ xSl esa izlkj ¼l½ xSl esa izlkj ¼l½ xSl esa izlkj ¼l½ xSl esa izlkj ¼l½ xSl esa izlkj (Expansion of gases)& & & & & Å"ek ds dkj.k geus /kkrqvksa ,oa nzoksa ds izlkj dks ns[kkA vkb,]
ns[ksa fd D;k xSlsa Hkh ,sls izHkko n'kkZrs gSa \

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 5& 5& 5& 5& 5

vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& ij[kuyh] ,d fNnz okyk
dkdZ ftlesa dk¡p dh uyh yxh gks] xeZ djus dk lk/kuA

dk¡p dh uyh yxs dkdZ dks ij[kuyh ds eq ¡g es a
yxkb,A bl uyh ds Åijh Nksj ij ,d jcj dh uyh yxk nsaA
vc bls myVdj ikuh ls Hkjs gq, chdj es a bl izdkj j[ks a
fd jcj dh uyh dk ckgj fudyk gqvk fljk ikuh ds vanj
Mwck jgs ¼fp=&7-5½A ij[kuyh dks eksecŸkh dh lgk;rk
ls xeZ dhft,A vki ns[ks axs fd ij[kuyh dh dqN gok
cqycqyks a ds :i es a ikuh es a ls gksdj fudyrh gSA gok ds
cqycqys fudyus dk dkj.k D;k gS \ vc ij[kuyh dks
xeZ djuk can dj nhft,A vki ns[ks axs fd BaMh gksus ds
dkj.k ij[kuyh dh gok fldqM+rh gS vkSj mldk LFkku
ysus ds fy, ikuh V~;wc es a ls gksrk gqvk ij[kuyh es a vkus
yxrk gSA
xSl es a Å"eh; izlkj dks fuEu mnkgj.kks a }kjk le>k tk
ldrk gS&

¼i½ ,d cksry ds eq¡g esa QqXxk yxkb,A
cksry dks xeZ ikuh ds
Vc esa j[kus ij QqXxk Qwy tkrk
gS  ¼fp= 7-6½A bldk dkj.k gS
cksry dh xSl esa izlkjA

¼ii½ xkfM+;ksa ds Vk;j xehZ ds fnuksa esa
QV tkrs gSaA

¼iii½ iwfM+;k¡ ryus ij vkSj jksfV;k¡ lsadus
ij Qwy tkrh gSaA

fp=&7-6 xeZ djus ij xSl esa izlkj

xeZ ikuh

QqXxk

QqXxk

fp=&7-5 gok esa izlkj
(Expansion of air)

ikuh (Water)

ij[kuyh

gok ds
cqycqys

(Test Tube)

(Air bubbles)

( balloon)

( balloon)

( hot water)

(Expansion in gases on heating)
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bl izdkj geus ns[kk fd Å"ek ikdj Bksl] nzo vkSj xSl rhuksa izlkfjr gksrs gSa rFkk BaMk gksus ij
fldqM+ tkrs gSaA Bksl dk izlkj nzo ls de rFkk xSl dk izlkj nzo ls vf/kd gksrk gSA

 buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) &&&&&

1-1 -1 -1 -1 - ;fn fdlh oLrq dks Nwus ij og BaMh izrhr gksrh gS rks gkFk vkSj oLrq ds chp Å"ek ds izokg dh

fn’kk crkb,A
2 -2 -2 -2 -2 - Å"eh; izlkj dks /;ku esa j[krs gq, Bksl] nzo ,oa xSl dks Øec) dhft,A
3-3 -3 -3 -3 - dk¡p dh cksry dk <Ddu dl tkus ij mls [kksyus dk mik; dkj.k lfgr crkb,A

4 -4 -4 -4 -4 - /kwi esa j[kh lkbfdy ds V~;wc ds QVus dh laHkkouk jgrh gSA dkj.k lfgr mŸkj fyf[k,A

7-37-37-37-37-3 voLFkk ifjorZu voLFkk ifjorZu voLFkk ifjorZu voLFkk ifjorZu voLFkk ifjorZu (Change of state) &&&&&
izd`fr esa lHkh inkFkZ v.kqvksa ls feydj cus gksrs gSa tks ges’kk xfreku jgrs gSaA Bksl

esa v.kq viuh fuf’pr fLFkfr;ksa ij fu;fer Øe esa tes jgrs gSaA ;s v.kq viuh ek/; fLFkfr

ds nksuksa vksj daiu djrs jgrs gSaA v.kqvksa ds chp vkd"kZ.k ftls vUrjkv.kqd cy dgrs

gSa] ds dkj.k mUgsa viuh ek/; fLFkfr dks NksM+us dh Lora=rk ugha gksrhA xSl ds v.kqvksa

ds chp vUrjkv.kqd cy cgqr de gksrk gS vr% os nwj&nwj gksrs gSaA  yxkrkj xfr dh

fLFkfr esa jgrs gq, os dgha Hkh tkus ds fy, Lora= jgrs gSaA nzo ds v.kq  xSl ds v.kqvksa dh rqyuk esa ikl&ikl

gksrs gSa vr% muds  chp vUrjkv.kqd cy Bksl dh rqyuk esa de fdUrq xSl dh rqyuk esa vf/kd gksrk gSA

vr% ;s v.kq nzo dh lhek ds vanj xfr djrs gSaA pwafd Å"ek ÅtkZ dk :i gS] xeZ djus ij inkFkZ ds v.kqvksa

dh ÅtkZ vf/kd vkSj xfr rst  gks tkrh gSA ;gh dkj.k gS Å"ek ysdj Bksl] nzo esa vkSj nzo] xSl esa :ikarfjr

gks tkrk gSA blh izdkj inkFkZ dks BaMk djus ij v.kqvksa dh ÅtkZ de vkSj xfr /kheh gks tkrh gSA ftlds

dkj.k xSl] nzo esa vkSj nzo] Bksl esa ifjofrZr gks tkrk gSA bu

leLr ifjorZuksa dks voLFkk ifjorZu dgk tkrk gSA

vkb,] bls fØ;kdyki }kjk le>saA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 6& 6& 6& 6& 6

vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& chdj] f=ikn LVSaM] FkekZehVj]

tkyh] cQZ ds VqdM+s] dk¡p dh NM+] xeZ djus dk lk/kuA

cQZ ¼yxHkx 300g½ dks NksVs&NksVs VqdM+ksa esaa rksM+dj

chdj esa Mkfy,A mls f=ikn LVSaM ij tkyh ds Åij j[kdj

xeZ dhft, vkSj izR;sd feuV ds i’pkr~ lkj.kh 7-1 esa mldk

rki fyf[k,A bl nkSjku dk¡p dh NM+ ls cQZ dks fgykrs

jfg, ¼fp= 7-7½A

fp=&7-7 voLFkk ifjorZu
(Change of state)

chdj
cQZ ds VqdM+s

dk¡p dh NM+

(Beaker)

(Ice pieces)

(Glass Rod)
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 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) & 7-1& 7-1& 7-1& 7-1& 7-1

 Øekad Øekad Øekad Øekad Øekad le;le;le;le;le; inkFkZ dh voLFkkinkFkZ dh voLFkkinkFkZ dh voLFkkinkFkZ dh voLFkkinkFkZ dh voLFkk   rki  rki  rki  rki  rki

1- 0 feuV Bksl 0ŒC
2- 1 feuV Bksl rFkk dqN nzo 0ŒC
3- 2 feuV Bksl rFkk dqN nzo 0ŒC
4- 3 feuV &&&&&&&&&&& &&
5- &&&& &&&&&&&&&&& &&
6- &&&& &&&&&&&&&&& &&
7- &&&& &&&&&&&&&&& &&

geus ns[kk fd tc rd laiw.kZ cQZ u fi?ky tk, rki ¼0ŒC ij½ fLFkj jgrk gS ¼fp= 7-7½A cQZ
fi?kyus ds nkSjku cQZ dks nh xbZ Å"ek dgk¡ xbZ \ og Å"ek cQZ ds voLFkk ifjorZu gsrq O;; gqbZ ;k ;g
dgsa fd Å"ek cQZ ds vUrjkv.kqd cy dks detksj djus esa O;; gqbZA

^^bl fuf’pr rki dks ftl ij dksbZ inkFkZ viuh Bksl voLFkk ls nzo voLFkk esa ifjofrZr gksrk gS]
xyukad dgrs gSaA**

blds foijhr ̂ ^nzo ,d fuf'pr rki ij gh Bksl :i esa ifjofrZr gksrk gSA bl nkSjku Å"ek fudkyus
ij Hkh mldk rki fLFkj jgrk gS tks ml inkFkZ dk fgekad dgykrk gSA**

fdlh Bksl dks mlds xyukad ij Å"ek nsus ij og nzo :i esa ifjofrZr gks tkrk gS tcfd ml nzo
esa ls mlh rki ¼fgekad½ ij mruh gh Å"ek fudky ysus ij og Bksl cu tkrk gSA

fdlh inkFkZ dk xyukad vkSj fgekad lnk cjkcj gksrk gSA tSls ty dks 0ŒC ij BaMk fd;k tkos
rks og te tkrk gS vkSj cQZ dks 0ŒC ij xeZ fd;k tk, rks og fi?ky tkrk gSA

 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &7-2&7-2&7-2&7-2&7-2

Øek adØek adØek adØek adØek ad inkFkZ dk ukeinkFkZ dk ukeinkFkZ dk ukeinkFkZ dk ukeinkFkZ dk uke    xyukad@fgekad   xyukad@fgekad   xyukad@fgekad   xyukad@fgekad   xyukad@fgekad

1- ikjk &39ŒC
2 - cQZ 0ŒC
3 lhlk 327ŒC
4 lksuk 1063ŒC

mijksDr fØ;kdyki esa ;fn ge ty dks cgqr nsj rd xeZ djrs jgsa rks mldk rki rc rd c<+rk
jgsxk tc rd fd og mcyuk izkjaHk u dj nsA bl le; ty] ok"i esa ifjofrZr gksus yxrk gSA ;fn blds
ckn Hkh ty dks xeZ fd;k tk, rks rki vkSj vf/kd ugha c<+rkA

^^og rki ftl ij dksbZ nzo mcyus yxrk gS rFkk viuh nzo voLFkk ls xSl voLFkk esa ifjofrZr gksrk
gS] mldk DoFkukad dgykrk gSA**

blh rki ij dksbZ ok"i viuh nzo voLFkk esa la?kfur gksrk gSA vr% mls la?kuu fcUnq Hkh dgk tkrk gSA

   fi?kyuk (Melt)   ok"iu (Evaporate)
Bksl   nzo    xSl

   teuk (Freeze)     la?kuu (Condense)

¼_.k fpUg n'kkZrk gS fd ;g
rki 0ŒC ls 39ŒC de gSA½

(Solid) (Liquid) (Gas)

 (S. No.)               (Time)      (State of matter)            (Temperature)

(S. No.)          (Name of the substance) (Melting point / Freezing point)
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fHkUu&fHkUu nzoksa ds DoFkukad fHkUu&fHkUu gksrs gSaA dqN inkFkksZa ds DoFkukad uhps lkj.kh esa fn;s tk
jgs gSa&

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &7-3&7-3&7-3&7-3&7-3

    Øekad Øekad Øekad Øekad Øekad inkFkZ dk ukeinkFkZ dk ukeinkFkZ dk ukeinkFkZ dk ukeinkFkZ dk uke     (Name of matter) DoFkukad DoFkukad DoFkukad DoFkukad DoFkukad (Boiling point)

1- ikuh 100ŒC
2- ikjk 357ŒC
3- tLrk 907ŒC
4- rkack 2336ŒC

voLFkk ifjorZu ds dqN mnkgj.k voLFkk ifjorZu ds dqN mnkgj.k voLFkk ifjorZu ds dqN mnkgj.k voLFkk ifjorZu ds dqN mnkgj.k voLFkk ifjorZu ds dqN mnkgj.k (Some examples of change of state)&&&&&
1-1 -1 -1 -1 - [kkSyrs le; ty dks nh xbZ Å"ek mlds Hkki esa ’kkfey gks tkrh gSA ;gh dkj.k gS fd Hkki ls tyuk

[kkSyrs ikuh ls tyus dh vis{kk vf/kd d"Vnk;h gksrk gSA
2 -2 -2 -2 -2 - ’kcZr esa cQZ dk VqdM+k Mkyus ij og vf/kd BaMk gks tkrk gS D;ksafd cQZ voLFkk ifjorZu ds fy;s

’kcZr a ls vf/kd Å"ek ys ysrk gSA
3 -3 -3 -3 -3 - vksys fxjus ds ckn ok;qeaMy dk rki cgqr de gks tkrk gS D;ksafd vksys fi?kyus ds fy;s Å"ek

ok;qeaMy ls ysrs gSaA
 7-4 7-4 7-4 7-4 7-4 Å"ek ls jklk;fud ,oa tSfod ifjorZu Å"ek ls jklk;fud ,oa tSfod ifjorZu Å"ek ls jklk;fud ,oa tSfod ifjorZu Å"ek ls jklk;fud ,oa tSfod ifjorZu Å"ek ls jklk;fud ,oa tSfod ifjorZu (Chemical and biological changes) & & & & &

vusd jklk;fud ifjorZu Å"ek nsus ij gh laHko gksrs gSaA tc yksgs dh Nhyu dks xa/kd ds pw.kZ ds
lkFk feyk;k tkrk gS rks dksbZ jklk;fud fØ;k ugha gksrhA tc bls xeZ fd;k  tkrk gS rc yksgs dk
lYQkbM curk gSA blh izdkj iksVSf’k;e DyksjsV vkSj iksVSf’k;e ijeaSxusV dks xeZ djus ij gh vkWDlhtu
curh gSA

dqN jklk;fud ifjorZuksa esa Å"ek mRiUu gksrh gSA tSls pwus dks ikuh esa Mkyus ij] lksfM;e dks ikuh
esa Mkyus ij ;k xa/kd ds vEy dks ikuh ds lkFk feykus ijA

Å"ek ls jklk;fud ifjorZu ds lkFk gh lkFk tSfod ifjorZu Hkh gksrs gSaA ge lHkh tkurs gSa fd
xfeZ;ksa esa nw/k vkSj vU; HkksT; lkexzh tYnh [kjkc gks tkrh gSaA bUgsa [kjkc djus okys thok.kq vf/kd rki
¼30ŒC ls 45ŒC ½ ij vf/kd lfØ; gks tkrs gSa vkSj mls [kjkc dj nsrs gSaA ijarq ;fn bu inkFkksZa dks 60ŒC
;k mlls vf/kd rki ij xeZ fd;k tkos rks thok.kq ej tkrs gSaA blhfy;s xfeZ;ksa esa nw/k dks [kjkc gksus ls
cpkus ds fy;s dbZ ckj mckyus dh vko’;drk gksrh gSA Qy] nw/k vkSj Hkkstu vkfn dks [kjkc gksus ls cpkus
ds fy;s mUgsa jsÝhtjsVj esa U;wu rki ij j[kk tkrk gS D;ksafd de rki ij Hkh thok.kq ej tkrs gSaA

Lru/kkjh dksf’kdkvksa esa o`f) 37ŒC  ij rFkk if{k;ksa ds fy, ;g rki 40ŒC  gksrk gSA ;gh dkj.k
gS vaMksa ds fodkl ds fy;s mUgsa lsus dh vko’;drk gksrh gSA

     buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,     (Answer these) &&&&&

11111 fdlh inkFkZ dk fi?kyuk vkSj teuk ¼fgehdj.k½ ,d gh rki ij D;ksa gksrk gS \
2 -2 -2 -2 -2 - Vhdk yxkus ds iwoZ MkWDVj vkidh Ropk ij fLizV yxkrs gSaA vkidks ml LFkku ij BaMd

D;ksa eglwl gksrh gS \
3 -3 -3 -3 -3 - xfeZ;ksa esa fpduh dkyh feV~Vh ds ?kM+s esa ikuh BaMk ugha gksrk tcfd yky feV~Vh ds ¼NksVs&NksVs fNnz

;qDr½ ?kM+s esa ikuh BaMk gks tkrk gSA D;ksa \
4 -4 -4 -4 -4 - nw/k dks QVus ls cpkus ds fy;s xfeZ;ksa esa mls dbZ ckj xeZ djuk iM+rk gS ;k jsÝhtjsVj

esa j[kuk iM+rk gSA D;ksa \

(S. No.)
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7-57-57-57-57-5 Å"ek dk ekiu Å"ek dk ekiu Å"ek dk ekiu Å"ek dk ekiu Å"ek dk ekiu (Measurement of heat)

ge i<+ pqds gSa fd Å"ek ,d izdkj dh ÅtkZ gS ftlds izHkko ls oLrq ds rki esa o`f) gksrh gSA bl
xq.k dk mi;ksx Å"ek ds ekiu esa fd;k tkrk gSA Å"ek ÅtkZ dk SI ek=d twy gSA Å"ek ds vU; ek=d
dSyksjh vkSj fdyks dSyksjh Hkh gSaA

^^,d dSyksjh Å"ek] Å"ek dk og ifjek.k gS tks 1 xzke ty ds rki esa 1ŒC dh o`f) dj nsA**
1 dSyksjh ¾ 4-186 twy
rFkk 1000 dSyksjh ¾ 1 fdyks dSyksjh
^̂ ,d fdyks dSykjh Å"ek] Å"ek dk og ifjek.k gS tks ,d fdyksxzke ty dk rki 1ŒC c<+kus ds fy;s vko’;d gSA**

7-67-67-67-67-6 fof’k"V Å"ek /kkfjrk fof’k"V Å"ek /kkfjrk fof’k"V Å"ek /kkfjrk fof’k"V Å"ek /kkfjrk fof’k"V Å"ek /kkfjrk (Specific heat capacity) &&&&&
vkb,] ge mu dkjdksa ij fopkj djsa ftu ij fdlh oLrq dh rki o`f) ds fy, oLrq }kjk vo’kksf"kr

Å"ek dh ek=k fuHkZj djrh gSA iz;ksx }kjk ;g ik;k x;k gS fd fdlh oLrq dks xeZ djus ds fy, vko’;d
Å"ek fuEu dkjdksa ij fuHkZj djrk gS &
¼d½ oLrq ds nzO;eku ¼m½ ij & oLrq dk nzO;eku ftruk vf/kd gksxk fuf'pr rki o`f) ds fy,

mruh gh vf/kd Å"ek dh vko’;drk gksxhA
¼[k½ rki o`f) ¼t½ ij & oLrq dk rki ftruk vf/kd c<+k;k tk,xk mruh gh vf/kd Å"ek

dh vko’;drk gksxhA
¼x½ oLrq ds inkFkZ dh iz—fr ij & & & & & fHkUu&fHkUu inkFkksZa ds leku nzO;eku ds rki esa leku o`f) ds fy,

fHkUu&fHkUu Å"ek ds ifjek.k dh vko’;drk gksrh gSA ;g iw.kZr%
inkFkZ dh iz—fr ij fuHkZj djrk gSA

/kkrq,¡ rFkk rsy ikuh dh rqyuk esa tYnh xeZ gks tkrs gSa vFkkZr~ leku rki o`f) ds fy;s mUgsa ikuh
dh rqyuk esa de Å"ek dh vko’;drk gksrh gSA inkFkksZa ds bl xq.k dh rqyuk ge mudh fof’k"V Å"ek
/kkfjrk }kjk djrs gSaA

^^fdlh inkFkZ ds ,d fdyksxzke dk rki 1ŒC  c<+kus ds fy;s vko’;d Å"ek dk ifjek.k inkFkZ dh
fof’k"V Å"ek /kkfjrk dgykrk gSA**

fof’k"V Å"ek /kkfjrk dk ek=d twy@fd xzk ŒC  ¼J@kgŒC ½ ;k twy izfr fdyksxzke fMxzh
lsfYl;l gSA

fuEukafdr lkj.kh esa dqN inkFkksZa dh fof’k"V Å"ek /kkfjrk nh tk jgh gS&

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &&&&&7-47-47-47-47-4

Øek adØek adØek adØek adØek ad inkFk ZinkFk ZinkFk ZinkFk ZinkFk Z     fof’k"V Å"ek /kkfjrk    fof’k"V Å"ek /kkfjrk    fof’k"V Å"ek /kkfjrk    fof’k"V Å"ek /kkfjrk    fof’k"V Å"ek /kkfjrk
twy@fdxzk twy@fdxzk twy@fdxzk twy@fdxzk twy@fdxzk ŒŒŒŒŒC

1- ty 4186
2- cQZ 2060
3- dk¡p 840
4- yksgk 450
5- rkack 386
6- ikjk 140
7- lhlk 128

(S. No.) ( Substance)
(Specific heat capacities )
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ty dh vf/kd fof'k"V Å"ek /kkfjrk dk izHkko ty dh vf/kd fof'k"V Å"ek /kkfjrk dk izHkko ty dh vf/kd fof'k"V Å"ek /kkfjrk dk izHkko ty dh vf/kd fof'k"V Å"ek /kkfjrk dk izHkko ty dh vf/kd fof'k"V Å"ek /kkfjrk dk izHkko (Effect of high specific heat capacity of water)&&&&&
mijksDr lkj.kh esa geus ns[kk fd ty dh fof’k"V Å"ek /kkfjrk lcls vf/kd gSA bldk vFkZ gS fd

leku rki o`f) ds fy;s ty lcls vf/kd Å"ek xzg.k djrk gS ,oa BaMk gksrs le; vf/kd Å"ek nsrk gSA
;gh dkj.k gS &
1-1 -1 -1 -1 - okguksa ds baftuksa esa ’khryd ds :i esa ty dk mi;ksx fd;k tkrk gSA
2 -2 -2 -2 -2 - lsadus ds fy;s cksryksa esa xeZ ty dk mi;ksx fd;k tkrk gSA
3 -3 -3 -3 -3 - e#LFkyh; izns’k fnu esa tYnh xeZ gksrs gSa vkSj jkr esa tYnh BaMs gks tkrs gSaA tcfd leqnz dk ty
fnu esa lw;Z dh Å"ek ls xeZ gks tkrk gS] ij tYnh BaMk ugha gksrkA jkr esa tc okrkoj.k BaMk gksus yxrk
gS rc leqnz ds xeZ ty ds }kjk mRlftZr Å"ek ds dkj.k rVh; izns’k xeZ cus jgrs gSaA

geus Åij ns[kk fd fof’k"V Å"ek /kkfjrk fdlh inkFkZ dk viuk fo’ks"k xq.k gSA fdlh inkFkZ ds
fHkUu&fHkUu nzO;eku Hkh leku rki o`f) ds fy, fHkUu&fHkUu ifjek.k dh Å"ek xzg.k djrs gSaA oLrq ds bl
xq.k dks mldh Å"ek /kkfjrk }kjk O;Dr fd;k tkrk gSA

^^fdlh inkFkZ dk rki 1ŒC  c<+kus ds fy, vko’;d Å"ek dh ek=k ml inkFkZ dh Å"ek /kkfjrk
dgykrh gSA**

;fn inkFkZ dk nzO;eku m rFkk fof’k"V Å"ek /kkfjrk s gks rks mldh Å"ek
/kkfjrk = ms gksxhA Å"ek /kkfjrk dk ek=d twy@ŒC  gSA

fdlh oLrq dks xeZ djus ds fy;s vko’;d Å"ek mlds nzO;eku] fof’k"V Å"ek
/kkfjrk ,oa mlds rki esa o`f) ij fuHkZj djrk gSA

xeZ gksus ds fy;s oLrq }kjk yh xbZ Å"ek Q = mst
= nzO;eku  inkFkZ dh fof'k"V Å"ek /kkfjrkrki esa o`f)
vkSj BaMk gksus ij oLrq }kjk nh xbZ Å"ek Q = mst = nzO;eku  inkFkZ dh

fof'k"V Å"ek /kkfjrkrki esa gqbZ deh
mnkgj.k &mnkgj.k &mnkgj.k &mnkgj.k &mnkgj.k & 100 fdxzk rkacs dk rki 10ŒC c<+kus ds fy;s vko’;d Å"ek

Q = 100 fdxzk ¼386 twy@fdxzk ŒC)  ¼10ŒC ½
  = 386000 twy =  3-86 x 105 twy

mijksDr mnkgj.k esa ;fn 100 fdxzk rkacs ds VqdM+s dks 10ŒC rd BaMk fd;k tk,
rks 3-86 x 105 twy  Å"ek mlds }kjk nh tkosxhA

7-77-77-77-77-7 rkiekih ¼FkekZehVj½ rkiekih ¼FkekZehVj½ rkiekih ¼FkekZehVj½ rkiekih ¼FkekZehVj½ rkiekih ¼FkekZehVj½ (Thermometer)

fdlh oLrq dks Li’kZ djus ij xeZ ;k BaMk gksus dk vkHkkl
vo’; gks tkrk gS ijarq ml izdkj mlds lgh rki dk irk yxkuk
vlaHko gSA blhfy, rkiekiu ds fy, ge rkiekih ¼FkekZehVj½ uked
;a= dk mi;ksx djrs gSaA ge lHkh us rkiekih ns[kk gS ¼fp= 7-8½A ;g
eksVs dk¡p dh rFkk ckjhd fNnz okyh ,d leku O;kl dh ,d uyh dk cuk gksrk gSA blds
,d fljs ij irys dk¡p dk ,d cYc gksrk gS ftlesa ikjk Hkjk gksrk gSA dk¡p dh bl uyh
ls gok fudkydj mls lhy dj fn;k tkrk gSA uyh ds ckgj fMxzh lsfYl;l ds fu'kku
yxs gksrs gSaA rki ekius dk  SI ek=d fMxzh lsfYl;l gSA blesa rki ekid nzo ds :i
esa ^^ikjk** dk mi;ksx fd;k tkrk gSA blds fuEu dkj.k gSa&
1 -1 -1 -1 -1 - ikjk ,d pedhyk o vikjn’khZ nzo gS ftlds dkj.k dk¡p ds ckgj ls mls vklkuh

ls ns[kk tk ldrk gSA
2 -2 -2 -2 -2 - ;g dk¡p dh nhokjksa ls fpidrk ugha gSA
3 -3 -3 -3 -3 - ;g vf/kd rki ijkl ¼fgekad & 39ŒC vkSj DoFkukad 357ŒC½ ds fy;s nzo :i esa

jgrk gSA fp=&7-8 rkiekih
(Thermometer)

MkDVjh
rkiekih

lsfYl;l
rkiekih ºC

(Clinical
Thermometer)

  (Celsius
Thermometer)
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4 -4 -4 -4 -4 - bldk izlkj yxHkx lHkh rkiksa ij ,d leku jgrk gSA
rkiekih esa 0ŒC ¼ikuh dk fgekad½ ls 100ŒC ¼ikuh dk DoFkukad½ ds fu'kku cus gksrs gSaA vc vius

rkiekih ds fu'kkuksa dks ns[kdj crkb, fd mldk vYire eki D;k gS \
ftl oLrq dk rki Kkr djuk gks mlesa FkekZehVj dk cYc j[kk tkrk gSA vc uyh esa ikjs dh fLFkfr

dks if<+,A ;gh oLrq dk rki gSA viuh gFksyh dk rki ns[kus ds fy, rkiekih ds cYc dks gFksyh esa j[kdj
ikjs dks uyh esa p<+rs nsf[k,A tc ikjk fLFkj gks tk,] rc ikjs ds Åijh fljs dks uksV djsaA ;g vkidh gFksyh
dk rki gSA

vc vius dejs dk rki uksV dhft,A FkekZehVj dks Nk;k vkSj /kwi esa vyx&vyx j[kdj gok dk
rki uksV dhft,A vc vkidks /kwi esa fudyus ij Nkrs dh mi;ksfxrk le> esa vk xbZ gksxhA vius 'kkyk
ds FkekZehVj dh lgk;rk ls izfrfnu dk rki uksV djsaA

vÝhdk ds yhfc;k ns'k esa lu~ 1922 dk ,d fnu bruk xeZ gks x;k Fkk fd Nk;k esa Hkh gok dk
rki 58ŒC FkkA Hkkjr esa dgha&dgha ¼NŸkhlx<+ esa Hkh½ xfeZ;ksa esa dHkh&dHkh gok dk vf/kdre rki 48ŒC
igq¡p tkrk gS ml le; ge cgqr cspSu gks mBrs gSaA D;ksafd 'kjhj dk lkekU; rki 37ŒC gksrk gSA fo'o
esa gok dk U;wure rki vaVkdZfVd egk}hi esa & 89ŒC ekik  x;k FkkA & ¼_.k½ fpg~u dk mi;ksx ;g
n'kkZrk gS fd ;g rki 0ŒC ¼ikuh dk fgekad½ ls 89ŒC de FkkA BaM ds fnuksa esa tc ok;qeaMy dk rki
15Œ&20ŒC gksrk gS] rc gesa dqN BaM lh eglwl gksus yxrh gSA

 7-7-1 FkekZehVj ls rki ekiu  7-7-1 FkekZehVj ls rki ekiu  7-7-1 FkekZehVj ls rki ekiu  7-7-1 FkekZehVj ls rki ekiu  7-7-1 FkekZehVj ls rki ekiu (Thermometer Measurement) &&&&&
fiNyh d{kk esa vkius rkiekih ds ckjs esa i<+k gS vkb,] ns[ksa MkWDVjh FkekZehVj i<+us ds fy,

vko';d lko/kkfu;k¡ D;k gSa%&
•  FkekZehVj dks mi;ksx ls igys vkSj i'pkr /kksuk pkfg,] /kksus ds fy, iwfrjks/kh ¼,aVhlsfIVd½ ?kksy

dk mi;ksx vPNk jgrk gSA
•  lqfuf'pr dhft, fd mi;ksx ls igys ikjs dk ry 35ºC ls uhps gksA
•  FkekZehVj dks i<+rs le; ikjs dk ry] n`f"V js[kk dh lh/k esa gksuk pkfg,A
•  FkekZehVj dk mi;ksx lko/kkuhiwoZd dhft,] fdlh dBksj oLrq ls Vdjkus ij ;g VwV ldrk gSA
•  FkekZehVj dk mi;ksx djrs le; bls cYc ls ugha idM+uk pkfg,A

     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, ( Answer these)&&&&&

1- dSyksjh vkSj fdyks dSyksjh dh ifjHkk"kk nhft, ,oa nksuksa esa laca/k crkb,A
2- fdlh oLrq dks fdlh fuf'pr rki rd xeZ djus ds fy, vko’;d Å"ek fdu dkjdksa ij fuHkZj djrh gS\
3- ikjs dks rkiekid nzo ds :i esa lcls mi;qDr ekuk tkrk gSA D;ksa \

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt) -
Å"ek ÅtkZ dk ,d :i gSA

oLrqvksa ds xekZgV dh eki dks mldk rki dgrs gSa tks Å"ek ds cgko dh fn’kk fu/kkZfjr djrk gSA

Å"ek ds izHkko gSa& rki esa o`f)] vk—fr ;k vk;ru esa ifjorZu] voLFkk ifjorZu vkSj jklk;fud ,oa
tSfod ifjorZuA

Bksl] nzo ,oa xSl lHkh Å"ek ysdj izlkfjr gksrs gSaA

Å"ek ds dkj.k Bksl lcls de vkSj xSlsa lcls vf/kd izlkfjr gksrh gSaA

,d dSyksjh Å"ek] Å"ek dh og ek=k gS tks 1 xzke ty dk rki 1ŒC c<+k nsrk gSA ,d dSyksjh
4-186 twy ds cjkcj gksrk gSA

voLFkk ifjorZu ,d fuf’pr rki ij gksrk gSA



7373737373Å"ek rFkk rkiÅ"ek rFkk rkiÅ"ek rFkk rkiÅ"ek rFkk rkiÅ"ek rFkk rki

xyukad og rki gS ftl ij dksbZ inkFkZ Bksl voLFkk ls nzo voLFkk esa ifjofrZr gksrk gSA

DoFkukad og rki gS ftl ij dksbZ inkFkZ viuh nzo voLFkk ls xSlh; voLFkk esa ifjofrZr gksrk gSA

dksbZ inkFkZ ftl rki ij terk ¼nzo ls Bksl voLFkk esa½ gS mlh rki ij og fi?kyrk ¼Bksl ls nzo
voLFkk esa½ Hkh gSA

fdlh inkFkZ dk ok"iu ¼nzo ls xSl esa½ ftl rki ij gksrk gS mlh rki ij mldk la?kuu ¼xSl ls nzo
esa½ Hkh gksrk gSA

dqN jklk;fud ifjorZuksa esa Å"ek dh vko’;drk gksrh gS tcfd dqN jklk;fud ifjorZuksa esa Å"ek
mRiUu gksrh gSA

HkksT; lkefxz;ksa dks [kjkc djus okys thok.kq lkekU; rki ¼30ŒC ls 45ŒC½ ij vf/kd lfØ; gksrs
gSa blfy;s mUgsa [kjkc gksus ls cpkus ds fy, ckj&ckj xeZ fd;k tkrk gS ;k jsÝhtjsVj esa j[kk
tkrk gSA

fdlh oLrq dk rki 1ŒC c<+kus gsrq vko’;d Å"ek ml oLrq dh Å"ek /kkfjrk dgykrh gSA

fdlh inkFkZ ds ,d fdyksxzke dk rki 1ŒC c<+kus gsrq vko’;d Å"ek dk ifjek.k ml inkFkZ dh
fof’k"V Å"ek /kkfjrk dgykrk gSA bldk ek=d twy@fdxzk ŒC gS

oLrq }kjk yh xbZ ;k nh xbZ Å"ek Q = mst

     vH;kl ds iz’u vH;kl ds iz’u vH;kl ds iz’u vH;kl ds iz’u vH;kl ds iz’u (Questions for practice)

     11111 lgh fodYi pqfu,&lgh fodYi pqfu,&lgh fodYi pqfu,&lgh fodYi pqfu,&lgh fodYi pqfu,&

¼1½ xeZ djus ij oLrq dk izlkj fuHkZj djrk gS&
¼d½ oLrq ds izkjafHkd vkdkj ;k vk;ru ijA
¼[k½ rki esa o`f) ij
¼x½ oLrq ds inkFkZ ij
¼?k½ mijksDr lHkh ij

¼2½ 10 dSyksjh Å"ek ls 2 xzke ty ds rki esa o`f) gksxh&
¼d½ 2ŒC ¼[k½ 5ŒC ¼x½ 8ŒC ¼?k½ 10ŒC

¼3½ fdlh inkFkZ }kjk vo’kksf"kr Å"ek dk ifjek.k fuHkZj djrk gS&
¼d½ inkFkZ ds nzzO;eku ij ¼[k½ inkFkZ dh iz—fr ij
¼x½ rki esa o`f) ij ¼?k½ mijksDr lHkh ij

¼4½ 1 xzke ty ds rki esa 1ŒC dh o`f) djus ds fy;s vko’;d Å"ek
¼d½ 1 dSyksjh ¼[k½ fdyks dSyksjh
¼x½ 1 twy ¼?k½ 1 fdyks twy

¼5½ fuEufyf[kr esa ls dkSu&lk ek=d Å"ek ekiu ds fy;s iz;qDr ugha gksrk&
¼d½ dSyksjh ¼[k½ ŒC ¼x½ fdyks dSyksjh ¼?k½ twy

22222 [kkyh LFkku dh iwfrZ dhft,&[kkyh LFkku dh iwfrZ dhft,&[kkyh LFkku dh iwfrZ dhft,&[kkyh LFkku dh iwfrZ dhft,&[kkyh LFkku dh iwfrZ dhft,&

¼d½ Lru/kkjh dksf’kdkvksa esa o`f) ------------------------------------- ŒC ij gksrh gSA
¼[k½ lsadus ds fy;s cksryksa esa xeZ ty Hkjk tkrk gS D;ksafd ty dh ------------------- vf/kd gSA
¼x½ ikjs dk izlkj lHkh rkiksa ij yxHkx leku gksrk gS blfy;s bls ------------------- esa mi;ksx

esa yk;k tkrk gSA
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¼?k½ ,d dSyksjh Å"ek ----------------------------- twy ds rqY; gksrh gSA

¼³½ ty dk DoFkukad ----------------------------- ŒC gksrk gSA

33333 dkj.k lfgr mŸkj nhft,&dkj.k lfgr mŸkj nhft,&dkj.k lfgr mŸkj nhft,&dkj.k lfgr mŸkj nhft,&dkj.k lfgr mŸkj nhft,&

¼d½ eksVs dk¡p ds fxykl esa [kkSyrk ikuh Mkyus ij og pV[k tkrk gSA

¼[k½ xehZ ds fnuksa esa ge ikuh dks BaMk djus ds fy;s mls /kkrq ds ?kM+s esa u j[kdj yky feV~Vh
ds ?kM+s esa j[krs gSaA

¼x½ FkekZehVj esa ikjk Å"ek ikdj Åij p<+us yxrk gSA

¼?k½ ilhuk vkus ij gok yxus ls BaMd eglwl gksrh gSA

¼³½ xSl ls Hkjs xqCckjs dks vkx ds ikl ykus ij og QV tkrk gSA

44444 nSfud thou esa ty ds izlkj ls lacaf/kr nks mi;ksx fyf[k, \nSfud thou esa ty ds izlkj ls lacaf/kr nks mi;ksx fyf[k, \nSfud thou esa ty ds izlkj ls lacaf/kr nks mi;ksx fyf[k, \nSfud thou esa ty ds izlkj ls lacaf/kr nks mi;ksx fyf[k, \nSfud thou esa ty ds izlkj ls lacaf/kr nks mi;ksx fyf[k, \

55555 oLrq dh rki o`f) ds fy, mls nh xbZ Å"ek fdu ckrksa ij fuHkZj djrh gS \oLrq dh rki o`f) ds fy, mls nh xbZ Å"ek fdu ckrksa ij fuHkZj djrh gS \oLrq dh rki o`f) ds fy, mls nh xbZ Å"ek fdu ckrksa ij fuHkZj djrh gS \oLrq dh rki o`f) ds fy, mls nh xbZ Å"ek fdu ckrksa ij fuHkZj djrh gS \oLrq dh rki o`f) ds fy, mls nh xbZ Å"ek fdu ckrksa ij fuHkZj djrh gS \

66666 fuEukafdr ds fy, vko’;d Å"ek dh ek=k dh x.kuk dhft, &fuEukafdr ds fy, vko’;d Å"ek dh ek=k dh x.kuk dhft, &fuEukafdr ds fy, vko’;d Å"ek dh ek=k dh x.kuk dhft, &fuEukafdr ds fy, vko’;d Å"ek dh ek=k dh x.kuk dhft, &fuEukafdr ds fy, vko’;d Å"ek dh ek=k dh x.kuk dhft, &

¼d½ 0-5 fdxzk ty dk rki 25ŒC ls 80ŒC rd c<+kus ds fy,A

¼[k½ 12 fdxzk rkacs dk rki 50ŒC c<+kus ds fy,A

77777 ikuh dh fof'k"V Å"ek 4186 twy@fd-xzk-ikuh dh fof'k"V Å"ek 4186 twy@fd-xzk-ikuh dh fof'k"V Å"ek 4186 twy@fd-xzk-ikuh dh fof'k"V Å"ek 4186 twy@fd-xzk-ikuh dh fof'k"V Å"ek 4186 twy@fd-xzk-ŒŒŒŒŒC gS vkSj dkap dh fof'k"V Å"ek 840 twy@fd- gS vkSj dkap dh fof'k"V Å"ek 840 twy@fd- gS vkSj dkap dh fof'k"V Å"ek 840 twy@fd- gS vkSj dkap dh fof'k"V Å"ek 840 twy@fd- gS vkSj dkap dh fof'k"V Å"ek 840 twy@fd-
xzk-xzk-xzk-xzk-xzk-ŒŒŒŒŒC gSA vxj dkap dks 80 gSA vxj dkap dks 80 gSA vxj dkap dks 80 gSA vxj dkap dks 80 gSA vxj dkap dks 80ŒŒŒŒŒC rd xeZ djds 80rd xeZ djds 80rd xeZ djds 80rd xeZ djds 80rd xeZ djds 80ŒŒŒŒŒC  rkieku okys ikuh esa Mkyk tk, rksrkieku okys ikuh esa Mkyk tk, rksrkieku okys ikuh esa Mkyk tk, rksrkieku okys ikuh esa Mkyk tk, rksrkieku okys ikuh esa Mkyk tk, rks
nksuksa ds rkieku ij D;k izHkko iM+sxk \nksuksa ds rkieku ij D;k izHkko iM+sxk \nksuksa ds rkieku ij D;k izHkko iM+sxk \nksuksa ds rkieku ij D;k izHkko iM+sxk \nksuksa ds rkieku ij D;k izHkko iM+sxk \

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) &&&&&

1- FkekZehVj dh lgk;rk ls izfrfnu fuf'pr le; ij rki uksV dhft, ,oa rkfydk esa fy[kdj ppkZ djsa &

fnuk adfnuk adfnuk adfnuk adfnuk ad izkr%izkr%izkr%izkr%izkr%   nksigj  nksigj  nksigj  nksigj  nksigj jkrjkrjkrjkrjkr

(Date)   6%00 cts  6%00 cts  6%00 cts  6%00 cts  6%00 cts  12%00 cts 12%00 cts 12%00 cts 12%00 cts 12%00 cts 10%00 cts10%00 cts10%00 cts10%00 cts10%00 cts
(Morning 6:00 A. M.) (Noon   12:00)  (Night  10:00 P. M.)



fp=&8-1 Å"ek dk pkyu (Heat propagation)

/kkrq dk pEep

xeZ ty

geus ns[kk gS fd yksgs dh NM+ ds ,d fljs dks xeZ djus ij mldk nwljk fljk Hkh xeZ gks tkrk
gSA chdj esa ikuh ysdj mls uhps ls xeZ djus ij laiw.kZ ikuh xeZ gks tkrk gSA blh izdkj lw;Z ls vf/kd
nwjh gksus ij Hkh Å"ek lw;Z ls i`Foh rd igq¡p tkrh gSA

^^Å"ek ds ,d LFkku ls nwljs LFkku rd igq¡pus dh izfØ;k dks Å"ek dk lapj.k dgrs gSA**

8-18-18-18-18-1 Å"ek ds lapj.k dh fof/k;k¡ Å"ek ds lapj.k dh fof/k;k¡ Å"ek ds lapj.k dh fof/k;k¡ Å"ek ds lapj.k dh fof/k;k¡ Å"ek ds lapj.k dh fof/k;k¡ (Methods of heat transfer) &&&&&
Å"ek dk lapj.k inkFkZ dh izÑfr ,oa mldh voLFkk ij fuHkZj djrk gS vkSj ;g rhu fof/k;ksa }kjk

gksrk gS &
1-1 -1 -1 -1 - pkyu (Conduction)

2 -2 -2 -2 -2 - laogu (Convection)

3 -3 -3 -3 -3 - fofdj.k (Radiation)

8-1-18-1-18-1-18-1-18-1-1 pkyupkyupkyupkyupkyu     (Conduction)     &&&&& Bksl es a Å"ek dk
LFkkukarj.k pkyu fof/k }kjk gh gksrk gSA vkb,] bl
laca/k esa ,d fØ;kdyki djsa &

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)     & 1& 1& 1& 1& 1

vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& chdj] /kkrq dk pEep] xeZ tyA
,d chdj esa vR;f/kd xeZ ty ysdj mlesa /kkrq

ds pEep ds ,d fljs dks Mqcksdj nwljs fljs dks gkFk ls
idM+dj jf[k, ¼fp= 8-1½A vki ns[ksaxs fd /kkrq dk ;g
fljk tYnh gh bruk xeZ gks tk;sxk fd vkids fy;s mls
idM+s j[kuk laHko ugha gksxkA ,slk D;ksa gqvk \

;g izfØ;k rHkh gksrh gS tc mPp rki ij ,d
oLrq vis{kkd`r fuEu rki okyh nwljh oLrq ds laidZ esa
j[kh tkrh gSA Å"ek lapj.k dh ;g izfØ;k pkyu
dgykrh gSA

^^Å"ek lapj.k dh og izfØ;k ftlesa inkFkZ ds
v.kq vius LFkku ls LFkkukarfjr gq, fcuk Å"ek lapj.k dk
dk;Z djrs gSa pkyu dgykrh gSA

nks oLrqvksa ds chp pkyu }kjk Å"ek lapj.k dh ’krsZa fuEufyf[kr gSa&
¼i½ nksuksa oLrq,¡ ,d&nwljs ds laidZ esa gksaA
¼ii½ muds rki fHkUu gksaA

Å"ek ds lqpkyd ;k dqpkyd Å"ek ds lqpkyd ;k dqpkyd Å"ek ds lqpkyd ;k dqpkyd Å"ek ds lqpkyd ;k dqpkyd Å"ek ds lqpkyd ;k dqpkyd (Conductors and insulators of heat)&&&&&
,sls inkFkZ ftuesa pkyu fof/k ls Å"ek dk lapj.k vklkuh ls gksrk gS] lqpkyd dgykrs gSa tcfd

8 Å"ek dk lapj.kÅ"ek dk lapj.kÅ"ek dk lapj.kÅ"ek dk lapj.kÅ"ek dk lapj.k
(TRANSFER OF HEAT)

(Metal Spoon)

(Hot Water)
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[kkSyrk ikuh

ydM+hrkack yksgk lhlk,sYkqfefu;epkanh

ekse (wax)

dhys a
(pins)

os inkFkZ ftuesa pkyu }kjk Å"ek dk lapj.k vklkuh ls ugha gks ikrk] Å"ek ds dqpkyd dgykrs gSaA lHkh
/kkrq,¡ Å"ek dh lqpkyd gSa tcfd dqN inkFkZ tSls ydM+h] Åu] FkeksZdksy] dk¡p] dkWdZ] IykfLVd] dkxt
bR;kfn Å"ek ds dqpkyd gSaA ;gh dkj.k gS fd tyrh gqbZ ydM+h dk nwljk fljk lkekU; rki ij gksrk
gSA nzo rFkk xSlsa lkekU;r% Å"ek dh dqpkyd gSaA dsoy ikjk gh ,d ,slk nzo gS tks Å"ek dk lqpkyd
gSA vkb,] dqN fØ;kdykiksa }kjk inkFkksZa dh pkydrk dh rqyuk djsa &

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 2& 2& 2& 2& 2

      vko’;d lkexzh %& vko’;d lkexzh %& vko’;d lkexzh %& vko’;d lkexzh %& vko’;d lkexzh %& yksgs dh 15 lseh yach piVh iV~Vh] 4&5 dhysa] eksecŸkhA
yksgs dh iV~Vh ds ,d fljs ls yxHkx 5 lseh nwjh ij 1&1 lseh ds varjky ij 4 NksVh&NksVh dhysa

ekse dh lgk;rk ls [kM+h fpidk nhft,A vc bl iV~Vh dks mYVk djds ,d fljs ls dl nhft, ¼fp= 8-2½A
iV~Vh ds Lora= fljs ls iV~Vh dks xeZ dhft,A

dkSu&lh fiu lcls igys fxjh \ lkjh fiusa ,d lkFk D;ksa ugha fxjha \ D;k fiuksa ds fxjus dk dksbZ
fo'ks"k Øe Fkk \ ;fn iVjh dks 6060606060Œ Œ Œ Œ Œ ds dks.k ij j[kdj djsa rks dhyksa ds fxjus ds Øe ij D;k izHkko iM+sxk\

blh iz;ksx dks ;fn rkacs dh iŸkh ls djsa rks vki ns[kasxs fd mlesa yxh dhysa vis{kk—r tYnh fxjsaxhA
D;ksafd rkack] yksgs dh rqyuk esa Å"ek dk vf/kd vPNk pkyd gSA

fofHk™k inkFkksZa dh pkydrk dh rqyuk djus ds fy, ,d iz;ksx fd;k x;kA N% fNnzksa okyk /kkrq dk
vk;rkdkj fMCCkk ¼fp= 8-3½ fy;k x;kA fHkUu&fHkUu inkFkZ ds N% leku yackbZ ,oa O;kl dh NM+ksa dks fi?kys
gq, ekse esa Mqckdj fudkyk x;kA ftlls muesa leku eksVkbZ dh ekse dh irZ p<+ tkosA fMCcs esa dkdZ dh
lgk;rk ls bUgsa bl izdkj yxk;k x;k fd NM+ksa dh leku yackbZ ckgj fudyh jgsA fMCcs esa [kkSyrk ikuh
Mkyk x;kA voyksdu djus ij ;g ik;k x;k fd pk¡nh esa lcls vf/kd  nwjh rd vkSj rkacs esa dqN de nwjh rd
ekse fi?kyrk gS tcfd ydM+h dh NM+ esa lcls de nwjh rd ekse fi?kyrk gSA vr% pk¡nh dh pkydrk lcls
vf/kd rkacs dh dqN de vkSj ydM+h dh lcls de gSA

 fp=&8-3 Å"ek dk loksZŸke pkyd (Good conductor of heat)

yksgs dh iV~Vh
  (iron strip)

(Silver) (Iron) (Wood)

(Boiling water)

(Copper) (Aluminum) (lead)

fp=&8-2 inkFkZ dh Å"ek pkydrk (Heat conductivity of the matter)
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Å"ek pkydrk ds izHkko Å"ek pkydrk ds izHkko Å"ek pkydrk ds izHkko Å"ek pkydrk ds izHkko Å"ek pkydrk ds izHkko (Effects of heat conduction) &&&&&
nSfud thou esa Å"ek ds lqpkyd ,oa dqpkyd nksuksa dh gh mi;ksfxrk gSA buesa ls dqN bl izdkj gSa&

1 -1 -1 -1 -1 - Hkkstu idkus ds fy;s ge rkack] ,Y;qfefu;e ;k ihry tSlh feJ /kkrq ¼lHkh lqpkyd½ ds cus crZuksa dk
mi;ksx djrs gSa ftlls HkksT; lkexzh dks vf/kd Å"ek fey lds vkSj og tYnh id tkosA

2 -2 -2 -2 -2 - irys dkxt dks eksM+dj mldh nokr cukb;sA mlesa ikuh Hkjdj vkx esa xeZ dhft,A ikuh xeZ gks
tkrk gS ijarq dkxt ugha tyrkA ;gk¡ dkxt dks nh xbZ Å"ek ikuh esa LFkkukarfjr gks tkrh gSA vr%
dkxt dk rki c<+ ugha ikrkA

3 -3 -3 -3 -3 - ,d yksgs ds gFkkSM+s ds Åij dkxt yisVdj vkx ij j[kus ls dkxt ugha tyrk tcfd dkxt ydM+h
ij yisVdj vkx ij j[kus ls dkxt ty tkrk gSA yksgs ds Åij yxs dkxt dks nh xbZ Å"ek yksgs
dh pkydrk ds dkj.k QSy tkrh gS vkSj dkxt ugha tyrkA

4 -4 -4 -4 -4 - Hkkstu idkus ds fy;s cuk;s x;s /kkrqvksa ds crZuksa ds gSaMy ydM+h ;k cSdsykbV tSls dqpkyd inkFkksZa
ds cuk;s tkrs gSa ftlls mUgsa vklkuh ls idM+k tk ldsA

5 -5 -5 -5 -5 - cQZ dh flYyh dks fi?kyus ls cpkus ds fy;s mls cksjs ls ;k /kku ds Hkwls ls <ad fn;k tkrk gSA ;s Å"ek
ds dqpkyd gksus ds dkj.k ok;qeaMy dh Å"ek dks cQZ rd igq¡pus  ugha nsrsA

6 -6 -6 -6 -6 - ge BaM ds fnuksa esa Åu ds diM+s igurs gSaA Åu vkSj mlds js’kksa ds chp teh ok;q nksuksa gh Å"ek ds
dqpkyd gksus ds dkj.k gekjs ’kjhj dh Å"ek dks ckgj tkus ugha nsrsA jsfxLrku esa xfeZ;ksa esa rki tc
500C ds vkl&ikl gksrk gS rc Åuh diM+s iguus ls og  'kjhj dks ckgj dh Å"ek ls cpkrk gSA

 buds mRrj nhft,  buds mRrj nhft,  buds mRrj nhft,  buds mRrj nhft,  buds mRrj nhft, (Answer these) &&&&&

1-1 -1 -1 -1 - Å"ek ds lqpkyd ,oa dqpkyd ls vki D;k le>rs gSa \ izR;sd ds nks&nks mnkgj.k nhft,A

2-2 -2 -2 -2 - xfeZ;ksa esa dq,¡ dk ikuh BaMk vkSj lfnZ;ksa esa xeZ gksrk gSA D;ksa \

3 -3 -3 -3 -3 - BaMh jkr esa vkidks dacy dSls xeZ j[krk gS tcfd og Å"ek dk L=ksr ugha gS \

4 -4 -4 -4 -4 - fpfM+;k BaM ds fnuksa esa vius ia[k Qqykdj D;ksa cSBrh gS \

8-1-28-1-28-1-28-1-28-1-2 laogu  laogu  laogu  laogu  laogu (Convection)&&&&&
nzo ,oa xSlsa Å"ek dh lqpkyd u gksus ds dkj.k mueasa pkyu fof/k ls Å"ek dk lapj.k laHko ughaA

buesa ls gksdj Å"ek lapj.k dks le>us ds fy;s vkb, ,d fØ;kdyki djsaA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 3 & 3 & 3 & 3 & 3

  vko’;d lkexzh vko’;d lkexzh vko’;d lkexzh vko’;d lkexzh vko’;d lkexzh (Materials required) %&%&%&%&%& xksy isanh dk ¶ykLd] iksVSf’k;e ijeaSxusV]
f=ikn LVSaM] tkyh] xeZ djus dk lk/kuA

xksy isanh ds ,d ¶ykLd esa vk/kk ikuh Hkjdj mlesa iksVSf’k;e ijeSaxusV ds dqN VqdM+s Mky nhft,
vkSj ikuh dks uhps ls xeZ dhft,A uhps dk ikuh Å"ek ds laidZ esa igys vkus ds dkj.k xeZ gksdj QSyrk
gS vkSj gYdk gksus ds dkj.k Åij mB tkrk gS tcfd Åij dk BaMk ikuh Hkkjh gksus ds dkj.k uhps vk tkrk
gSA bl fØ;k dks iksVSf’k;e ijeSaxusV ds dkj.k yky gq, ikuh dh /kkjkvksa }kjk Li"V :i ls ns[kk tk ldrk
gS A bl izfØ;k ds yxkrkj pyrs jgus ds dkj.k laiw.kZ ikuh xeZ gks tkrk gS vkSj lkFk gh yky Hkh gks tkrk
gSA xeZ gksrs le; nzo ;k xSlksa esa pyus okyh bu /kkjkvksa dks laogu /kkjk,¡ dgrs gSa ¼fp= 8-4½A
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fp=&8-4 laogu /kkjk,¡ (Convection currents)

¶ykLd

rkj dh tkyh

LVSaM

laogu /kkjk,¡

^^Å"ek lapj.k dh og izfØ;k ftlesa nzo ,oa xSl
ds v.kqvksa dh xfr ds QyLo:i Å"ek dk LFkkukarj.k gksrk
gS] laogu dgykrk gSA**

;fn nzo dks Åij ls xeZ fd;k tkos rks D;k og xeZ gks
ik,xk \

vkb,] fuEu fØ;kdyki }kjk bls le>us dk iz;kl
djsaA

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity) & 4& 4& 4& 4& 4

      vko’;d lkexzh & vko’;d lkexzh & vko’;d lkexzh & vko’;d lkexzh & vko’;d lkexzh & dBksj dk¡p dh ij[kuyh]

rkj esa fyiVk cQZ dk VqdM+k] xeZ djus dk lk/kuA

,d ij[kuyh esa BaMk ikuh yhft,A cQZ ds ,d VqdM+s

dks rkj dh tkyh esa yisVdj bl ij[kuyh esa Mky nhft,]

ftlls cQZ ij[kuyh esa uhps iM+k jgsA vc ij[kuyh dks FkksM+k

frjNk j[kdj ikuh dks Åij ls xeZ dhft, ¼fp= 8-5½A

vki ns[ksaxs fd ij[kuyh esa Åij dk ikuh xeZ gksdj

[kkSyus yxrk gS tcfd uhps iM+k cQZ ugha fi?kyrkA

;gk¡ iz’u mBrk gS fd pkyu dh izfØ;k }kjk ikuh

uhps rd xeZ D;ksa ugha gqvk \

dkj.k Li"V gS & Å"ek dk dqpkyd gksus ds

dkj.k ikuh esa ls gksrs gq, cQZ rd Å"ek dk lapj.k

ugha gqvkA

nSfud thou esa laogu /kkjk,¡ &nSfud thou esa laogu /kkjk,¡ &nSfud thou esa laogu /kkjk,¡ &nSfud thou esa laogu /kkjk,¡ &nSfud thou esa laogu /kkjk,¡ &
(Convection currents in daily life)

1 -1 -1 -1 -1 - ?kjksa vkSj dkj[kkuksa esa /kqvk¡ o xeZ gok gYdh gksdj

Åij mBrh gS vkSj fpefu;ksa ls ckgj fudy tkrh gS rFkk ’kq) vkSj BaMh gok uhps ds njoktksa  vkSj

f[kM+fd;ksa ls izos’k djrh gS ftlls ogk¡ dk;Zjr yksx LoPN ok;q 'okl }kjk xzg.k dj ldsaA

2 -2 -2 -2 -2 - jsÝhtjsVj esa lcls BaMk fgLlk ¼Ýhtj½ Åij j[kk tkrk gS ftlls mlds laidZ dh BaMh

 ,oa Hkkjh gok uhps vk tk, ,oa uhps dh vis{kkd`r xeZ gok Åij tk ldsA ;s laogu /kkjk,¡ jsÝhtjsVj ds

vanj dh gok dks BaMk cuk, j[krh gSaA

3- xeZ gok gYdh gksus ds dkj.k can dejs esa Åij gksrh gSA ;gh dkj.k gS fd Nr ij yxk ia[kk

¼lhfyax Qsu½ pykus ij igys xje gok nsrk gSA

rkj dh tkyh esa
fyiVk cQZ

ikuh

fp=&8-5

(Flask)

(Convection)

(wire gauge)

(Stand)

(Water)

(Piece of ice
wrapped in wire)
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 buds mRrj nhft,  buds mRrj nhft,  buds mRrj nhft,  buds mRrj nhft,  buds mRrj nhft, (Answer these) &&&&&

1-1 -1 -1 -1 - fp= 8-6 esa ,d vk;rkdkj ckWDl X esa nks jkLrs A vkSj B fn;s x;s gSaA blds vanj ,d eksecRrh
C ty jgh gSA

fp=&8-6

¼i½ ckWDl ds vanj laogu /kkjk,¡ fdl izdkj cg jgh gSa] rhj dk fu’kku cukdj n’kkZb,A

¼ii½ ;fn jkLrk B can dj fn;k tkos rks D;k gksxk \

¼iii½ tyrh gqbZ vxjcŸkh dks A ds Åij j[kus ij /kqvk¡ fdl fn'kk esa tkosxk \

2 -2 -2 -2 -2 - ftu dkj[kkuksa esa dks;yk tyk;k tkrk gS] ogka fpefu;ksa dks Å¡pk cuk;k tkrk gSA D;ksa \
8-1-38-1-38-1-38-1-38-1-3 fofdj.k fofdj.k fofdj.k fofdj.k fofdj.k (Radiation)

pkyu vkSj laogu esa Å"ek lapj.k ds fy;s ek/;e dh vko’;drk gksrh gSA lw;Z vkSj i`Foh ds chp
yach nwjh rd dksbZ ek/;e ugha gS] fuokZr~ gS( fQj Hkh Å"ek lw;Z ls i`Foh rd igq¡p tkrh gSA vkb,] bls le>us
ds fy, ,d iz;ksx djsaA

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity) & 5& 5& 5& 5& 5

vko’;d lkexzh vko’;d lkexzh vko’;d lkexzh vko’;d lkexzh vko’;d lkexzh (Materials required)%%%%%&&&&& eksecRrh] FkekZehVj

fp=&8-7 fofdj.k (Radiation)

A  B

X C
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FkekZehVj dh lgk;rk ls ok;q dk rki uksV dhft,A vc mls bl izdkj jf[k;s fd mldk cYc ,d
tyrh gqbZ eksecRrh dh ykS ds ikl ijarq uhps jgs ¼fp= 8-7½A iqu% FkekZehVj dk ikB~;kad uksV dhft;sA vki
ns[ksaxs fd rki esa o`f) gqbZA

ok;q Å"ek dk dqpkyd gS vr% pkyu }kjk Å"ek FkekZehVj rd ugha tk ldrh vkSj laogu dh
izfØ;k ls Hkh Å"ek uhps dh vksj ugha tk ldrhA rc Å"ek fdl fof/k ls FkekZehVj rd igq¡ph \ ;g
fof/k ^^fofdj.k** dgykrh gSA

^^Å"ek lapj.k dh og izfØ;k ftlesa Å"ek dks ,d LFkku ls nwljs LFkku rd lapfjr gksus esa fdlh
ek/;e dh vko’;drk ugha gksrh] fofdj.k dgrs gSaA**

fdlh oLrq }kjk vo’kksf"kr Å"ek dh ek=k oLrq vkSj Å"ek ds L=ksr ds chp dh nwjh ij fuHkZj djrk
gSA nwjh ftruh vf/kd gksxh] Å"ek mruh gh de ek=k esa L=ksr ls oLrq rd igq¡psxhA os xzg tks lw;Z ls i`Foh
dh rqyuk esa vf/kd nwjh ij gS] de Å"ek igq¡pus ds dkj.k BaMs gSaA

lHkh xeZ oLrq,¡ ¼Bksl] nzo ;k xSl½ Å"ek dk mRltZu djrs gSa ftudk ifjek.k fuEu nks ckrksa ij
fuHkZj djrk gS &

¼i½ oLrq dk rki
¼ii½ oLrq dk jax ;k mldh lrg dh izd`fr ¼[kqjnjk ;k pednkj½
vkb,] bls le>us ds fy, nks fØ;kdyki djsaA

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity)&6&6&6&6&6

vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& fVu ds nks fMCcs] dkyk jax] FkekZehVjA

,d gh vkdkj ds fVu ds nks fMCcs yhft, ftuds <Ddu muesa dldj yxs gksaA ,d fMCcs dks dkys
jax ls jax nsa vkSj nwljs dks pednkj jgus nsaA nksuksa fMCcksa ds <Dduksa esa FkekZehVj Mkyus ds fy, ,d&,d
Nsn dj nhft,A vc nksuksa fMCcksa dks ,d dejs esa j[kdj nksuksa fMCcksa esa cjkcj ek=k esa [kkSyrk ikuh Mky
nhft,A FkekZehVj }kjk nksuksa fMCcksa ds ikuh dk rki uksV dhft,A nl feuV ds i’pkr~ iqu% nksuksa FkekZehVjksa
ds rki uksV dhft,A nksuksa esa ls fdl FkekZehVj dk rki de gS \

vki ns[ksaxs fd dkys fMCcs esa j[ks ikuh dk rki pednkj fMCcs okys ikuh ds rki ls de gSA blls
;g fu"d"kZ fudyrk gS&
 ^^ dkyh lrg pednkj lrg dh rqyuk esa Å"ek fofdj.k dk vPNk mRltZd gSA**

lkekU;r% xgjs jax okyh oLrq,¡ gYds jax okyh oLrqvksa dh rqyuk esa vf/kd Å"ek dk mRltZu djrh gaSA
vkb,] Å"ek vo’kks"k.k ls lacaf/kr ,d fØ;kdyki djsaA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 7& 7& 7& 7& 7

mijksDr fØ;kdyki okys nksuksa fVu ds fMCcksa esa ls ,d dks dkyk jgus nsa vkSj nwljs dks lQsn jax

ls jax nsa ¼fp=&8-8½A vc nksuksa esa dejs ds rki ij leku Å¡pkbZ rd ikuh Hkjdj nksuksa FkekZehVj }kjk mudk

izkjafHkd rki uksV dhft;s vkSj nksigj ds le; ,d ?kaVs ds fy;s /kwi esa j[k nhft,A ,d ?kaVs ckn nksuksa

FkekZehVjksa ds rki uksV dhft,A dkSu lk ikuh vf/kd xeZ gS \

dkys fMCcs dk ikuh vf/kd xeZ gSA vr% dgk tk ldrk gS fd lQsn dh rqyuk esa dkyk jax Å"ek
fofdj.k dk vPNk vo’kks"kd gSA lHkh xgjs jax Å"ek fofdj.k ds vPNs vo’kks"kd gSA



8181818181Å"ek dk lapj.kÅ"ek dk lapj.kÅ"ek dk lapj.kÅ"ek dk lapj.kÅ"ek dk lapj.k

nSfud thou esa Å"ek fofdj.k nSfud thou esa Å"ek fofdj.k nSfud thou esa Å"ek fofdj.k nSfud thou esa Å"ek fofdj.k nSfud thou esa Å"ek fofdj.k (Examples of heat radiation in daily life)     &&&&&
1-1 -1 -1 -1 - xehZ ds fnuksa esa ge lQsn ;k gYds jax ds diM+s igurs gSa ftlls muds }kjk Å"ek dk vo’kks"k.k

de gks vkSj gesa xehZ u yxsA
2 -2 -2 -2 -2 - BaM ds fnuksa esa ge dkys vkSj xgjs jax ds diM+s igurs gSa D;ksafd os Å"ek ds vPNs vo’kks"kd gksrs

gSa ,oa gesa BaM ls cpkrs gSaA gYds jax ds diM+s Å"eh; fofdj.kksa ds vf/kdka'k Hkkx dks ijkofrZr dj
nsrs gSaA blfy, xfeZ;ksa esa gesa gYds jax ds oL= iguuk vkjkensg yxrk gS

3 -3 -3 -3 -3 - [kkuk idkus okys crZuksa ds fupys fgLls dks ;k lksyj dqdj ds Hkhrjh fgLls ,oa mlds vnaj j[ks crZuksa
dks dkyk j[kk tkrk gS ftlls ;s Å"ek fofdj.k dk vf/kd vo’kks"k.k dj ldsaA

4 -4 -4 -4 -4 - pk; dks BaMk gksus ls cpkus ds fy, pk; dh dsryh dks
pednkj j[kk tkrk gSA

8 -28-28-28-28-2 FkeZl ¶ykLd FkeZl ¶ykLd FkeZl ¶ykLd FkeZl ¶ykLd FkeZl ¶ykLd (Thermos flask) & & & & &
FkeZl ¶ykLd dk mi;ksx ge BaMs ;k xeZ nzoksa dks ,d yacs

le; rd mlh rki ij j[kus ds fy, djrs gSaA bls bl izdkj
cuk;k tkrk gS fd blds vanj j[ks nzo ls Å"ek dk LFkkukarj.k
pkyu] laogu vkSj fofdj.k rhuksa fof/k;ksa ls u gks ldsA

;g nksgjs nhokj okys irys dk¡p dh cksry dk cuk
gksrk gS ftlds chp dh gok fudkydj mls lhy dj fn;k
tkrk gSA nksuksa ¼fp= 8-9½ nhokjksa ds chp dksbZ ek/;e u gksus
ds dkj.k pkyu ,oa laogu ls Å"ek dk LFkkukarj.k ugha gks
ikrkA bl cksry dks dkdZ ;k IykfLVd ds <Ddu }kjk can dj
fn;k tkrk gSA vc bl cksry dks mlh vk—fr ds cMs+
IykfLVd ds tkj esa dkdZ ¼dqpkyd½ dk vk/kkj cukdj j[k
fn;k tkrk gS ftlls og VwV&QwV ls lqjf{kr jgsA fofdj.k
}kjk Å"ek dh gkfu dks jksdus ds fy;s dk¡p dh nksgjs nhokj
dh cksry ds vkeus&lkeus dh lrg ij pk¡nh dh ikfy’k dj
nh tkrh gSA vanj dh pednkj nhokj FkeZl ¶ykLd esa j[ks
xeZ nzo dh Å"ek dks vanj ijkofrZr dj nsrh gS ftlls og
BaMh ugha gks ikrh vkSj ;fn ¶ykLd esa BaMk nzo j[kk gks rks
ckgj dh Å"ek dks cksry dh ckgjh pednkj nhokj ijkofrZr
dj nsrh gS ftlls ckgj dh Å"ek vanj rd u igq¡p ikus ds
dkj.k og xeZ ugha gks ikrkA bl izdkj Å"ek dk LFkkukarj.k pkyu] laogu vkSj fofdj.k }kjk u gks ikus
ds dkj.k FkeZl ¶ykLd esa j[ks nzo ds rki esa yacs le; rd ifjorZu ugha gksrkA

fp=&8-9 FkeZl ¶ykLd

dkdZ

 pk¡nh dh ikWfy’k

nksgjs nhokj
okyh dkap dh
cksry

fuokZr

ckgjh vkoj.k

fLizax

fp= 8-8

FkekZehVj

(Cork)

(Silver Polish)

(Vacuum)

(Spring)

(Outer layer)

(Thermos flask)

(Thermometer)

(double-layered
glass bottle)
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     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these)&&&&&

1- lw;Z ls izkIr ÅtkZ esa Å"ek vf/kd o pUnzek ls izkIr ÅtkZ esa Å"ek ux.; D;ksa gksrh gS \
2- xfeZ;ksa esa yksx lQsn diMs+ iguuk ilan djrs gSaA D;ksa \
3- FkeZl ¶ykLd ds lanHkZ esa mŸkj nhft, &

¼1½ dk¡p dh nksgjs nhokj okyh cksry esa ls gok fudky yh tkrh gSA
¼2½ dk¡p dh nksgjs nhokj dh cksry esa vkeus&lkeus ds dk¡p dh lrgksa ij ikfy’k

dj nh tkrh gSA

 geus lh[kk  geus lh[kk  geus lh[kk  geus lh[kk  geus lh[kk (We have learnt)&&&&&

Å"ek dk LFkkukarj.k xeZ fiaM ls BaMs fiaM dh vksj pkyu] laogu vkSj fofdj.k uked rhu fof/k;ksa
}kjk gksrk gSA
tc nks oLrq,¡ leku rki ij gkas rks muds chp Å"ek dk LFkkukarj.k ugha gksrkA
Å"ek lapj.k dh og izfØ;k ftlesa Å"ek dk LFkkukarj.k oLrq ds v.kqvksa }kjk gksrk gS pkyu dgykrk
gSA blesa v.kq vius LFkku ls LFkkukarfjr ugha gksrsA
,sls inkFkZ ftlesa Å"ek dk pkyu vklkuh ls gksrk gS Å"ek ds lqpkyd dgykrs gaSA
/kkrq,¡ tSls pk¡nh] rk¡ck] ,sYkqfefu;e vkSj yksgk bR;kfn Å"ek ds lqpkyd gaS A
Åu] ydM+h] LVªkW] dkxt vkSj FkeksZdksy bR;kfn Å"ek ds dqpkyd gaSA
nzo ,oa xSlsa Å"ek dh dqpkyd gSaA ikjk nzo gksus ds ckowtn Å"ek dk lqpkyd gSA
nzo rFkk xSlksa esa Å"ek dk lapj.k ek/;e ds v.kqvksa ds LFkkukarj.k ds dkj.k gksrk gS ftls laogu dgrs gaSA
laogu esa Å"ek lnSo uhps ls Åij dh vksj lapkfjr gksrh gSA
fdlh xeZ oLrq ls BaMh oLrq dh vksj Å"ek LFkkukarj.k dh og izfØ;k ftlesa fdlh ek/;e dh
vko’;drk u gks] fofdj.k dgykrk gS ,oa bl Å"ek dks fofdj.k ÅtkZ dgrs gaSA
lw;Z ls Å"ek gesa fofdj.k }kjk izkIr gksrh gSA
dkyh ;k xgjs jax dh oLrq,¡ pedhyh] lQsn ;k gYds jax dh oLrqvksa dh rqyuk esa vPNh vo’kks"kd
,oa vPNh mRltZZd gksrh gSaA
FkeZl ¶ykLd dh jpuk bl izdkj dh gksrh gS fd mldh Å"ek] pkyu] laogu vkSj fofdj.k rhukas
fof/k;ksa }kjk LFkkukarfjr ugha gks ikrhA

 vH;kl ds iz’u  vH;kl ds iz’u  vH;kl ds iz’u  vH;kl ds iz’u  vH;kl ds iz’u (Questions for practice)

iz-1 lgh fodYi pqfu, iz-1 lgh fodYi pqfu, iz-1 lgh fodYi pqfu, iz-1 lgh fodYi pqfu, iz-1 lgh fodYi pqfu, (Choose the correct option)&&&&&
¼1½ Bksl esa Å"ek dk lapj.k fuEu izfØ;k ls gksrk gS&

¼d½ pkyu ¼[k½ laogu ¼x½ fofdj.k ¼?k½ mijksDr lHkh ls
¼2½ fuEukafdr Å"ek dk dqpkyd gS&

¼d½ ikuh ¼[k½ gok ¼x½ FkeksZdksy ¼?k½ mijksDr lHkh
¼3½ Å"ek lapj.k dh fuEu izfØ;k esa ek/;e ds d.k ,d LFkku ls nwljs LFkku dh

vksj xfr djrs gSa&
¼d½ pkyu ¼[k½ laogu ¼x½ fofdj.k ¼?k½ mijksDr fdlh esa ugha

¼4½ fofdj.k ÅtkZ dk vPNk vo’kks"kd gS&
¼d½ dkfy[k yxh gqbZ xasn ¼[k½ fVu dk fMCck ¼x½ lQsn diM+k ¼?k½ yksgs dh xsan

2- [kkyh LFkku dh iwfrZ dhft, 2- [kkyh LFkku dh iwfrZ dhft, 2- [kkyh LFkku dh iwfrZ dhft, 2- [kkyh LFkku dh iwfrZ dhft, 2- [kkyh LFkku dh iwfrZ dhft, (Fill in the blanks) &&&&&
¼d½ Å"ek lapj.k dh----------------------izfØ;k lcls rhoz xfr ls gksrh gSA
¼[k½ FkeZl ¶ykLd dh nksgjh nhokjksa ds chp ---------------------------- gksrk gSA
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¼x½ fofdj.k ÅtkZ ds vPNs mRltZd vPNs----------------------gksrs gSaA
¼?k½ ----------------------jax Å"ek dk lcls vPNk vo’kks"kd gS A
¼M-½ FkeZl ¶ykLd esa dk¡p ds nksgjs nhokj dh cksry dh vkeus&lkeus dh Hkhrjh lrgksa dks

pedhyk djus ls----------------------izfØ;k }kjk Å"ek dh gkfu ugha gksrhA
3- bu iz’uksa ds mRrj nhft, 3- bu iz’uksa ds mRrj nhft, 3- bu iz’uksa ds mRrj nhft, 3- bu iz’uksa ds mRrj nhft, 3- bu iz’uksa ds mRrj nhft, (Answer the following questions) &&&&&

¼1½ Å"ek lapj.k dh fof/k;ksa ds uke fyf[k,A
¼2½ pkyu }kjk Å"ek lapj.k ds fy, nks vko’;d ’krsZ fyf[k,A
¼3½ Å"ek ds lqpkyd fdls dgrs gSa \ dksbZ nks mnkgj.k nhft,A
¼4½ laogu /kkjkvksa dks le>kb,A
¼5½ laogu }kjk Bksl dks xeZ ugha fd;k tk ldrkA D;ksa \
¼6½ fdlh xeZ oLrq ls Å"ek dk mRltZu fdu ckrksa ij fuHkZj djrk gS \
¼7½ e#LFkyh; izns’k fnu esa cgqr xeZ vkSj jkr esa BaMs gksrs gSaA
¼9½ ge xehZ ds fnuksa esa lQsn ;k gYds jax ds diMs+ D;ksa igurs gSa \
¼10½ lksyj dqdj dh Hkhrjh lrg dks dkyk D;ksa dj fn;k tkrk gS \

 bUgsa Hkh dhft,  bUgsa Hkh dhft,  bUgsa Hkh dhft,  bUgsa Hkh dhft,  bUgsa Hkh dhft, (Do these also) & & & & &

1&,d ij[kuyh esa ekse ds dqN VqdM+s Mkfy,A vc bls uhps ls xeZ dhft, vkSj FkekZehVj dh
lgk;rk ls ,d&,d feuV ds varjky esa ekse dk rki uksV dhft, vkSj uhps nh xbZ lkj.kh
iw.kZ dj izkIr fu"d"kZ dh d{kk esa ppkZ dhft,A

le; ¼feuV esa½ 0 ¼izkjaHk½  1   2 3 4 5 6 7 8
 Time (in minute) 0 ¼ initial½  1   2 3 4 5 6 7 8

rki ¼åc½ ------------- --------   ------   ------   ------   ------   ------   ------   ------

2&o`Rrkdkj dkxt dh iryh iV~Vh fp=kuqlkj dkfV,A iV~Vh ds ,d fljs dks lqbZ vFkok fdlh
rkj ls tksfM+, vkSj LVSaM ij yxkb,A  yVdrh gqbZ iV~Vh ds uhps ,d tyrh gqbZ eksecrh jf[k,
/;ku j[ksa fd eksecrh dh ykS dkxt dks u Nq, ¼fp=&8-10½A D;k dkxt dh iV~Vh rqEgsa
xksy&xksy ukprh gqbZ fn[kkbZ nh \ blds ukpus dk dkj.k lkspdj fyf[k,A

fp=&8-10

Temperature (oC)



9
vkius lquk gksxk fd cht cksus ds iwoZ feV~Vh dk ijh{k.k fd;k tkrk gS rFkk vf/kd Qly izkIr djus

ds fy, mi;qDr [kkn Mkyh tkrh gS A bldk D;k dkj.k gS \

feV~Vh ijh{k.k ds }kjk feV~Vh esa mifLFkr fofHkUu iks"kd rRoksa dh tkudkjh izkIr gksrh gS rFkk [kkn

}kjk vko’;d iks"kd rRoksa dh iwfrZ dh tkrh gS A ikS/kksa dh rjg lHkh thoksa dks tSfod fØ;kvksa dks lEiUu

djus rFkk ’kjhj dh o`f) ds fy, iks"kd rRoksa dh vko’;drk gksrh gS tks Hkkstu }kjk  izkIr  gksrs gSa A

9-19-19-19-19-1 ikS/kksa esa iks"k.k ikS/kksa esa iks"k.k ikS/kksa esa iks"k.k ikS/kksa esa iks"k.k ikS/kksa esa iks"k.k (Nutrition in Plants)%&%&%&%&%&
vf/kdka’k gjs ikS/ks lw;Z ds izdk’k dh mifLFkfr esa dkcZu MkbvkWDlkbM rFkk ty ls viuk

Hkkstu Lo;a cukrs gSaA bl izdkj ds ikS/kksa dks Loiks"kh dgrs gSaA vkb,] bls fØ;kdyki ls

le>sa A

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&1&1&1&1&1

  vko’;d lkexzh & vko’;d lkexzh & vko’;d lkexzh & vko’;d lkexzh & vko’;d lkexzh & chdj] ij[kuyh] dhi] dkyk diM+k] gkbfMªyk dk ikS/kk] tyA

tyh; ikS/kk gkbfMªyk ysaA bls ty ls

Hkjs chdj esa j[ksaA ,d dhi dks myVdj chdj

esa bl izdkj j[ksa fd ikS/kk <d tk,A vc dhi

dh uyh ds Åij ty ls Hkjh ij[kuyh dks

myVdj j[ksaA rS;kj midj.k dks vk/ks ?kaVs ds

fy, lw;Z ds izdk’k esa j[k nsaA vki ns[ksaxs fd

izdk’k la’ys"k.k dh fØ;k esa cuus okyh vkWDlhtu

xSl ds cqycqys fudy jgs gSa ftlds dkj.k

ij[kuyh esa ty dk  ry uhps fxjus yxsxkA

fuf’pr le; ¼vk/kk ?kaVk½ esa ,df=r vkWDlhtu

xSl ds vk;ru ij fu’kku yxk,¡ ¼fp=&9-1½A

vc  midj.k dks iwokZuqlkj iqu% O;ofLFkr

djsa rFkk dkys diM+s ls <ddj dejs esa j[ksaA

bl fLFkfr esa Hkh fuf’pr le; ¼vk/kk ?kaVk½ esa cuus okyh vkWDlhtu xSl ds dkj.k ij[kuyh esa ty ds ry

esa gq, ifjorZu ij fu’kku yxk ysa A nksuksa fLFkfr;ksa esa izkIr vkWDlhtu ds vk;ru dh rqyuk djsaA vki ns[ksaxs

fd va/kdkj esa izdk’k la’ys"k.k dh fØ;k ugha gksrh gSA

ge vius vklikl dqN jaxhu ifRr;ksa okys ikS/ks Hkh ns[krs gSa D;k muesa Hkh izdk'k la'ys"k.k dh fØ;k

gksrh gS\ vkb,] bls fØ;kdyki }kjk le>sa&

ty

gkbfMªyk dk ikS/kk

vkWDlhtu

fp=&9-1 izdk’k la’ys"k.k (Process of photosynthesis)

ij[kuyh

dhi

chdj

lthoksa esa iks"k.klthoksa esa iks"k.klthoksa esa iks"k.klthoksa esa iks"k.klthoksa esa iks"k.k
(NUTRITION IN LIVING ORGANISMS)

(Oxygen)

(Test tube)

(Water)

(Beaker)

(Plant of hydrilla)

(Funnel)
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fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &2&2&2&2&2

vko';d lkexzh& jaxhu ifÙk;k¡] MªkWij] ij[kuyh] vk;ksMhu foy;u] tyA

jaxhu ifÙk;ksa esa dqN cw¡nsa ty feykdj ely yhft,] izkIr fud"kZ ¼jl½ dks ,df=r dhft,A ,d ij[kuyh
ysdj blesa ifÙk;ksa ds jl dh ik¡p ls N% cw¡nas MªkWij dh lgk;rk ls Mkfy, rFkk vk;ksMhu dh ,d ls nks cw¡nsa
feykb,A izkIr voyksdu dks dkWih esa uksV dhft,A ifÙk;ksa ds jl dk jax xgjk uhyk gks tkrk gSA ;g LVkpZ
dh mifLFkfr dks n'kkZrk gSa] ;g DyksjksfQy dh mifLFkfr esa izdk'k la'ys"k.k dh fØ;k ls curk gSA
gjh ifÙk;ksa ds vfrfjDr vU; jax dh ifÙk;ksa esa Hkh DyksjksfQy ik;k tkrk gS ijUrq bu ifÙk;ksa esa mifLFkr
yky Hkwjs vFkok vU; o.kZd DyksjksfQy ds gjs jax dks <ad ysrs gSaA bu ifÙk;ksa esa Hkh DyksjksfQy ik, tkus

ds dkj.k izdk'k la'ys"k.k gksrk gSA

dkcZu MkbvkWDlkbM $ ty dkcksZgkbMªsV $ vkWDlhtu 

dqN ikS/kksa esa DyksjksfQy ¼i.kZgfjr½ ugha ik;k tkrkA os viuk Hkkstu dSls cukrs gksaxs\ ,sls ltho
tks Hkkstu ds fy, vU; thoksa ij fuHkZj jgrs gSa mUgsa ijiks"kh dgrs gSaA vejcsy ,d ,slk ikS/kk gS tks fdlh
vU; ikS/ks ¼iks"kd½ ij fyiVk jgrk gS ¼fp=&9-2½A blls fo’ks"k izdkj dh lajpuk,a  ¼pw"kdkax½  fudydj
iks"kd ikS/ks ls Hkkstu izkIr djrs gSa vr% vejcsy ,d iw.kZ ijthoh ikS/kk gSA

dbZ gjs ijthoh ikS/ks tSls&Hkkaxjk ¼felyVks½] caMk ¼yksjUFkl½ viuk Hkkstu Lo;a cukrs gSa fdarq
ikuh ,oa vU; [kfut yo.k ds fy, iks"kd ikS/kksa ij fuHkZj djrs gSaA bUgsa vkaf’kd ijthoh dgrs gSaA

vkius ns[kk gksxk fd dHkh&dHkh McyjksVh] vpkj] eqjCcs rFkk vU; [kk| inkFkksZa dks ue LFkku ij
j[kus ls bu ij dkys /kCcs fn[kkbZ nsus yxrs gSa ftUgsa QQwan dgrs gSaA dqN le; i’pkr~ [kk| inkFkZ lM+us
yxrs gSaA lM+us dh ;g fØ;k lw{e thoksa ds dkj.k gksrh gSA ;g lw{etho rFkk QQwan viuk Hkkstu lM+s&xys
rFkk e`r inkFkksZa ls izkIr djrs gSaA vr% bUgsa e`rksithoh dgrs gSa] tSls & e’k:e ¼dqdqjeqRrk½ ¼fp=&9-3½
vkfnA bu ikS/kksa esa DyksjksfQy ugha ik;k tkrkA

dqN gjs ikS/ks viuk Hkkstu Lo;a rS;kj djrs gSa fdarq Hkkstu dk dqN Hkkx dhVksa ls Hkh izkIr djrs

gSaA dhVksa dks idM+us ds fy, bu ikS/kksa dh ifRr;k¡ fo’ks"k vkd`fr dh gks tkrh gSA bUgsa dhVHk{kh ikS/ks dgrs

fp=&9-3 dqdqjeqrk ¼e`rksithoh½
Mushroom (Saprophyte)

fp=&9-2 vej csy ¼iw.kZ ijthoh½
 Cuscuta (Complete Parasite)

pw"kdkax

vejcsy

(Haustoria)

(Cuscuta)

DyksjksfQy  
lw;Z dk izdk’k 
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gSaA mnkgj.k& dy’kikni ¼fp=&9-4½] CySMjoVZ] Mªklsjk vkfnA ;s ikS/ks nyny okys

{ks=ksa esa ik;s tkrs gSa tgk¡ ukbVªkstu dh deh gksrh gSA vr% ;s dhVHk{k.k }kjk

ukbVªkstu izkIr djrs gSaA

eVj] puk] ewaxQyh vkfn nky mRiUu

djus okys ikS/kksa dh tM+ksa esa xkaBksa ds leku

jpuk,¡ ¼xzafFkdk,¡½ ikbZ tkrh gSaA buesa ,d

fo’ks"k tkfr ds thok.kq ¼cSDVhfj;k½ jgrs gSa]

tks ok;q dh ukbVªkstu dks ukbVªkstu ds

;kSfxdksa esa cny nsrs gSaA ;s ukbVªkstu ds

;kSfxd ikS/ks ds fy, cgqr ykHknk;d gksrs

gSaA ikS/ks }kjk cuk;k x;k Hkkstu thok.kq }kjk

Hkh xzg.k fd;k tkrk gSA bl izdkj thok.kq

vkSj ikS/kk ,d&nwljs ds lg;ksx ls thou&;kiu djrs gSaA vr% bUgsa lgthoh dgrs gSa  ¼fp=&9-5½A

9-29-29-29-29-2 tarqvksa esa iks"k.k tarqvksa esa iks"k.k tarqvksa esa iks"k.k tarqvksa esa iks"k.k tarqvksa esa iks"k.k (Nutrition in Animals) %&%&%&%&%&

tarq ijiks"kh gksrs gSa D;ksafd os vius Hkkstu ds fy, ikS/kksa }kjk cuk, x, Hkkstu ij
fuHkZj jgrs gSaA fofHkUu tarq Hkkstu izkIr djus ds fy, vyx&vyx fof/k;ksa dk mi;ksx
djrs gSaA vehck] dwVikn uked lajpuk ds }kjk ¼fp=&9-6 d½] gkbMªk Li’kZdksa ds }kjk
¼fp=&9-6 [k½] Hkkstu xzg.k djrk gSA esa<d viuh thHk ds }kjk ¼fp=&9-6 x½ Hkkstu
idM+rk gS vkSj frryh ,oa e/kqeD[kh tSls dhV fo’ks"k ufydk }kjk pwldj Hkkstu xzg.k
djrs gSa ¼fp=&9-6 ?k½A

fp=&9-6 d fp=&9-6 [k
vehck (Amoeba) gkbMªk (Hydra)

fp=&9-6 x fp=&9-6 ?k
esa<d (Frog) frryh (Butterfly)

d’ks#dh thoksa esa fodflr tcM+s rFkk nk¡r gksrs gSa ftudh lgk;rk ls og Hkkstu dks NksVs&NksVs

VqdM+ksa esa dkV rFkk ihl ldrs gSa A

fp=&9-4 dy’kikni
¼dhV Hk{kh½

Pitcher plant
(Insectivores) fp=&9-5 lgthoh ¼eVj ds ikS/ks dh tM+sa½

Roots of pea plant (Symbiotic)

tM+xzafFk
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9-2-1 euq"; esa Hkkstu dk ikpu 9-2-1 euq"; esa Hkkstu dk ikpu 9-2-1 euq"; esa Hkkstu dk ikpu 9-2-1 euq"; esa Hkkstu dk ikpu 9-2-1 euq"; esa Hkkstu dk ikpu (Digestion of Food in Human)  % % % % %
vki tkurs gSa fd euq";ksa esa d`Urd] jnud] vxz poZ.kd] poZ.kd izdkj ds nk¡r gksrs gSa tks Øe'k%

Hkkstu dks dkVus] phjus&QkM+us ;k ihldj NksVs&NksVs VqdM+ksa esa rksM+ nsus dk dk;Z djrs gSa ¼fp=&9-7½A

 lkj.kh 9-1 nk¡rksa ds izdkj vkSj muds dk;Z (Types of Teeth and its functions)

Ø- nk¡r dk uke  nk¡rksa dh la[;k fLFkfr vkd`fr dk;Z
Åijh fupys
tcM+s esa tcM+s esa

1- dàrd pkj pkj lcls vkxs Nsuh ds dkVuk
leku

2- jnud nks nks d̀ard ds uqdhyk phjuk]
ihNs QkM+uk

3- vxz poZ.kd pkj pkj jnud ds pDdh ds ihluk
ihNs leku

4 poZ.kd N% N% lcls ihNs pDdh ds ihluk
leku

Hkkstu ds lkFk ge tks iks"kd inkFkaZ ysrs gSa]
mue s a  l s vf/ kdk a ’ k dk mi;k sx ’kj hj e s a
lh/ks ugha gks ldrkA ;g t:jh gksrk gS fd mUgsa ,sls
inkFkksZa esa cny fn;k tk, ftudk mi;ksx ’kjhj dj
ldsA bl fØ;k dks ikpuikpuikpuikpuikpu dgrs gSaA

Hkkstu dk ikpu ’kjhj ds Hkhrjh vaxksa  ¼fp=&9-
8½ esa gksrk gSA blfy, vki bl fØ;k dks ns[k ugha
ldrsA dkcksZgkbMªsV ;qDr Hkkstu esa mifLFkr eaM dk
ikpu eq¡g esa gh ’kq: gks tkrk gS tc ge Hkkstu dks pck

gh jgs gksrs
gS aA eq¡g esa
gksus okyh bl
fØ;k dks ge
eglwl dj
ldrs gSaaA vkb,] bls fØ;kdyki }kjk le>saA

fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity )&2&2&2&2&2

vko’;d lkexzh& iksgk ;k jksVh] 2 ij[kufy;k¡] vk;ksMhu
foy;u] Mªkij] xsg¡wa dk vkVk] chdj] ikuh

dPpk iksgk ¼fpoM+k½ ;k jksVh dk VqdM+k eq¡g esa j[k dj
/khjs&/khjs pck,aA D;k dqN le; ckn mldk Lokn cnyk\ ;fn
gk¡] rks Lokn dSlk yxk \ igys rks inkFkZ ehBk ugha yx jgk Fkk]
fQj ckn esa mldk Lokn cnyus dk D;k dkj.k gks ldrk gS \

poZ.kd

vxzpoZ.kd

jnud

dàrd
fp=&9-7

ykj xzafFk

xzluh

xzkluyh

vkek’k;

;—r

NksVh vkar

cM+h vkar

eyk’k;
(rectum)

ey}kj
(anus)

(Molars)

(Premolars)

(Canines)
(Incisors)

(Incisors)

(Canines)

(Premolars)

(Molars)

(S.No.) (Name of teeth) (Position) (Shape) (Function)

(salivary gland)

(pharynx)

(oesophagus)

(liver)

(stomach)

(small intestine)

(large intestine)

fp=&9-8 euq"; dk ikpu ra= (Human digestive system)
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ehBs Lokn okyk ,slk inkFkZ dkSulk gS ftls vki yxHkx izfr fnu [kkrs gSa \ bl fØ;k dks ge ,d vU;
etsnkj fØ;kdyki ds }kjk Hkh ns[k ldrs gSaA

vk/kk pEep vkVk ,d&pkSFkkbZ chdj ikuh esa ?kksfy,A ,d ij[kuyh ;k NksVh ’kh’kh esa bl ?kksy dh
10&12 cw¡nsa ys dj mlesa vk;ksMhu ds ?kksy dh 2 cw¡nsa Mky dj ;g tkap dj ysa fd og uhyk ;k dkyk jax
nsrk gS ;k ughaA nks lkQ ij[kufy;ksa ij dkxt ds pkSdksj VqdM+s fpidk,a vkSj ,d ij ^d* vkSj nwljs ij
^[k* fy[ksaA izR;sd ij[kuyh esa vkVs ds ?kksy dh 25&25 cw¡nas MkysaA

^d* ij[kuyh gksBksa ls yxk dj mlesa FkksM+h lh ykj ¼Fkwd½ MkysaA ij[kuyh esa yxHkx mruh ykj fxjuh
pkfg, ftruk vkVs dk ?kksy mlesa gSA ykj Mkydj ^d* ij[kuyh dks vPNh rjg fgykb,A ^[k* ij[kuyh esa
ykj ughaa Mkyuk gSA nksuksa ij[kufy;ksa dks vk/ks ?kaVs rd j[kk jgus nhft,A blds ckn nksuksa ij[kufy;ksa esa
vk;ksMhu dh 2&2 cw¡nsa MkysaA lkj.kh&9-2 dks viuh dkWih esa cuk dj mlesa vius ijh{k.k ds ifj.kke fy[ksa A

;fn vk;ksMhu ds lkFk uhyk ;k dkyk jax vkrk gS rks ml inkFkZ esa eaM mifLFkr gksrk gSA

lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &9-2&9-2&9-2&9-2&9-2

ij[kuyhij[kuyhij[kuyhij[kuyhij[kuyh ykj gS ;k ughaykj gS ;k ughaykj gS ;k ughaykj gS ;k ughaykj gS ;k ugha   vk;ksMhu ds lkFk dkyk  vk;ksMhu ds lkFk dkyk  vk;ksMhu ds lkFk dkyk  vk;ksMhu ds lkFk dkyk  vk;ksMhu ds lkFk dkyk eaM gS ;k ughaeaM gS ;k ughaeaM gS ;k ughaeaM gS ;k ughaeaM gS ;k ugha

;k uhyk jax vkrk gS ;k ugha;k uhyk jax vkrk gS ;k ugha;k uhyk jax vkrk gS ;k ugha;k uhyk jax vkrk gS ;k ugha;k uhyk jax vkrk gS ;k ugha

d &&&&&&&& &&&&&&&&&&&&& &&&&&&&&

[k &&&&&&&& &&&&&&&&&&&&& &&&&&&&&

Hkkstu eq[kxqgk ls xzluh }kjk xzkluyh ls gksrk gqvk vkek’k; esa igq¡prk gSA vkek’k; vkSj

vkar rFkk ikpd xzafFk;ksa ls fudyus okys ikpd jl Hkkstu esa fey tkrs gSa vkSj eaM ds ’ks"k Hkkx rFkk vU;
dkcksZgkbMªsV] izksVhu vkSj olk dk ikpu djus esa lgk;rk djrs gSa A bl izdkj Hkkstu ds tfVy ;kSfxdksa dks
ljy v.kqvksa esa cny fn;k tkrk gSA bu ljy v.kqvksa dk vo’kks"k.k NksVh vkar }kjk gksrk gS vkSj ;s jDr
ds }kjk dksf’kdkvksa esa igq¡p tkrs gSa bls Lokaxhdj.k dgrs gSa A bl izfØ;k esa vifpr inkFkZ ¼vif’k"V inkFkZ½
’kjhj ls ckgj fudky fn;s tkrs gSaA

dksf'kdk esa fofHkUu izdkj ds izksVhu ik, tkrs gSaA bu esa ls dqN izksVhu dksf'kdkvksa esa gksus okyh
jklk;fud fØ;kvksa dks mRizsfjr djrs gSa] bUgsa ,Utkbe dgrss gSaA ykj rFkk ikpd jlksa esa vyx&vyx
,Utkbe ik, tkrs gSaA

euq"; esa ikpu ckg~; dksf’kdh; gksrk gS fdarq vehck tSls tarqvksa esa ikpu dksf’kdk ds vanj ¼var%
dksf’kdh;½ gksrk gS D;ksafd Hkkstu ds d.k lh/ks dksf’kdk esa izos’k djrs gSa tgk¡ ikpd jl }kjk mudk ikpu
fd;k tkrk gSA

bl izdkj ’kjhj esa Hkkstu ysus] mlds ikpu vkSj ’kjhj }kjk ips Hkkstu dk mi;ksx djus rFkk
vif’k"V inkFkksZa dks ’kjhj ls ckgj fudkyus dks iks"k.k dgrs gSa A

9-2-2 ?kkl [kkus okys tUrqvksa esa ikpu 9-2-2 ?kkl [kkus okys tUrqvksa esa ikpu 9-2-2 ?kkl [kkus okys tUrqvksa esa ikpu 9-2-2 ?kkl [kkus okys tUrqvksa esa ikpu 9-2-2 ?kkl [kkus okys tUrqvksa esa ikpu (Digestion in grass eating animals)  %& %& %& %& %&
vkius ;g ns[kk gksxk fd izk;% xk;] HkSal rFkk vU; ?kkl [kkus okys tUrq yxkrkj tqxkyh djrs jgrs

gSaA okLro esa os ?kkl pjrs le; ?kkl dks tYnh&tYnh fuxydj vkek'k; ds ,d Hkkx esa HkaMkfjr dj ysrs
gSaA ;g Hkkx :esu dgykrk gS ¼fp=&9-9½A

:esu esa Hkkstu dk vkaf'kd ikpu gksrk gS] ftls tqxky ;k dM dgrs gSaA blh tqxky dks ?kkl [kkus
okys ;s tUrq NksVs&NksVs fiaMdksa ds :i esa iqu% eq[k esa ykrs gSa rFkk pckrs jgrs gSaA bl izfØ;k dks jkseUFku
¼tqxkyh djuk½ dgrs gSa rFkk ,sls tUrq :feusUV ;k jkseUFkh dgykrs gSaA ?kkl esa ,d izdkj dk dkcksZgkbMªsV]
ftls lsyqykst dgrs gSa vR;f/kd ek=k esa ik;k tkrk gSA
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fp= 9-8 tqxkyh djus okys tUrq dk vkek'k; (Digestive system of ruminant)

tqxkyh djus okys tUrqvksa esa lsyqyksl dk ikpu :esu esa mifLFkr thok.kqvksa ds }kjk fd;k tkrk gSA
euq"; ,oa vU; cgqr lkjs tUrqvksa esa bu thok.kqvksa ds u gksus ds dkj.k lsyqyksl dk ikpu ugha gksrkA

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt)     %&%&%&%&%&
thfor jgus ds fy, iks"k.k vko’;d gSA
gjs ikS/ks lw;Z ds izdk’k dh mifLFkfr esa dkcZu MkbvkWDlkbM rFkk ty ls viuk Hkkstu cukrs gSa A
jaxhu ifÙk;ksa esa Hkh DyksjksfQy ik;k tkrk gSA bl dkj.k muesa Hkh izdk'k la'ys"k.k gksrk gSA
vf/kdka’k ikS/ks Loiks"kh tcfd tarq ijiks"kh gksrs gSaA
dqN ikS/ks iw.kZ ijthoh ¼vejcsy½] vkaf’kd ijthoh Hkkaxjk ¼felyVks½] e`rthoh ¼dqdqjeqRrk½] lgthoh
¼lgthoh cSDVhfj;k½ ;k dhVHk{kh ¼dy’kikni½ gks ldrs gSaA
tarqvksa esa iks"k.k ds varxZr Hkkstu dk var%xzg.k] ikpu] vo’kks"k.k] Lokaxhdj.k rFkk vif’k"V inkFkksZa
dk mRltZu gksrk gSA
euq"; esa ikpu] ikpd vaxksa rFkk ikpd xzafFk;ksa ds vkil esa feytqydj dk;Z djus ls gksrk gS A
ikpu fØ;k esa Hkkstu ds tfVy ;kSfxdksa dks ljy v.kqvksa esa cny fn;k tkrk gSA
ljy v.kqvksa dk vo’kks"k.k NksVh vkar }kjk gksrk gS vkSj ;g jDr }kjk izR;sd dksf’kdk rd ig¡qpk
fn;k tkrk gSA
vehck tSls ,d dksf’kd thoksa esa var%dksf’kdh; ikpu gksrk gSA
tqxkyh djus okys tarqvksa ds :esu esa mifLFkr thok.kqvksa }kjk lsyqyksl dk ikpu gksrk gSA

   vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice)%&%&%&%&%&

11111 [kkyh LFkku dh iwfrZ dhft, [kkyh LFkku dh iwfrZ dhft, [kkyh LFkku dh iwfrZ dhft, [kkyh LFkku dh iwfrZ dhft, [kkyh LFkku dh iwfrZ dhft, (Fill in the blanks)%&%&%&%&%&
1- tSfod fØ;kvksa dks lEiUu djus ds fy, --------------------- dh vko’;drk gksrh gSA
2- ikpd xzafFk;ksa esa cus --------------------------- }kjk Hkkstu dk ikpu fd;k tkrk gSA
3- vehck esa ikpu --------------------------------- gksrk gSA
4- euq"; esa ips gq, Hkkstu dk vo’kks"k.k ----------------------- }kjk gksrk gSA
5- xk; ds 'kjhj esa lsyqyksl dk ikpu --------------------------- esa gksrk gSA

22222 fuEufyf[kr iz’uksa ds mRrj nhft, fuEufyf[kr iz’uksa ds mRrj nhft, fuEufyf[kr iz’uksa ds mRrj nhft, fuEufyf[kr iz’uksa ds mRrj nhft, fuEufyf[kr iz’uksa ds mRrj nhft, (Answer the following question)%&%&%&%&%&
1- Loiks"kh rFkk ijiks"kh dh iks"k.k fof/k esa D;k varj gS \
2- ijthoh] e`rksithoh] lgthoh dks mnkgj.k }kjk le>kb, \
3- vehck rFkk gkbMªk fdu vaxksa }kjk Hkkstu xzg.k djrs gSa \
4- euq"; ds ikpu ra= dk ukekafdr fp= cukdj eaM ds ikpu dks le>kb, \
5- ?kkl [kkus okys tarqvksa esa ikpu dks le>kb,\

vkek'k;

va/k uky
cM+h vkar

NksVh vkar

:esuxzfldk
(Oesophagus) (Rumen)

(Small intestine)
(Large intestine)

(Caecum)

(Stomach)



fp=&10-2 lhus dh eki ysuk (Measuring the chest)

fp=&10-1 euq"; dk ’olu ra= (Respiratory System in Human)

uklk fNnz

'okl uyh

Mk;ÝkWe

QsQM+s

'oluh

ok;qdks"k

10-110-110-110-110-1 euq"; eas 'olu euq"; eas 'olu euq"; eas 'olu euq"; eas 'olu euq"; eas 'olu (Respiration in Man)

vDlj gekjs lkeus tc Vªd ;k VSªDVj /kqvk¡ NksM+rs gq, fudyrk gS rks ge ;k rks ukd can dj ysrs
gSa vFkok 'okl jksd ysrs gSaA D;k dHkh vkius lkspk gS fd

ge ,slk D;ksa djrs gSa \ /kq,¡ ls gekjk
ne ?kqVrk gS vkSj bl dkj.k ge 'okl
ds lkFk ukd ls /kq,¡ dks vanj ugha tkus
nsuk pkgrs gSaA rks ge 'okl ds }kjk
D;k xzg.k djrs gaS vkSj dSls xzg.k
djrs gSa vkb,] bls tkusa&

ge ukd ds }kjk 'okl ysrs vkSj
NksM+rs gSaA ukd dh xqgk ,d iêh }kjk nks “kxksa esa caVh
gksrh gSA ÁR;sd “kx esa ,d ukfldk fNnz gksrk gSA
ukfldk xqgk esa ’ys"ek o NksVs&NksVs cky fn[kkbZ nsrs gSaA
crkb;s buds D;k dk;Z gSa \

vkWDlhtu ;qDr ok;q] ukfldk xqgk ls gksrh gqbZ
’okl uyh esa vkrh gSA vkxs tkdj ’okl uyh nks Hkkxksa
esa caV tkrh gS ftls ’oluh dgrs gaSA QsQM+s ,d xqgk esa
fLFkr gksrs gSa ftls o{k xqgk dgrs gSaA vkius e/kqeD[kh dk
NŸkk ns[kk gksxk] mlesa vusd dks"k Hkh ns[ks gksaxsA Bhd blh Ádkj QsQM+kas esa “h vusd dks"k ik;s tkrs gSa ftUgsa
ok;qdks"k dgrs gaSA budh nhokjsa iryh f>Yyh dh cuh gksrh gSa ftleas iryh&iryh jä okfgfu;k¡ gksrh gSaA
’oluh ds vfUre fljs bUgha ok;qdks"kksa esa [kqyrs gSaA QsQM+ksa ds uhps ,d eakly iV ik;k tkrk gS ftls
Mk;ÝkWe dgrs gSa ¼fp=&10-1½A

     fØ;kdykifØ;kdykifØ;kdykifØ;kdykifØ;kdyki     (Activity) & 1& 1& 1& 1& 1

  vko’;d lkexzh& ekid Qhrk ;k lqryhA
ekid Qhrs ;k lqryh ls vius lkFkh ds lhus dh eki

ysaA Qhrs ;k lqryh ds Nksjksa dks <hyk idMa+s jgasA vc vius
lkFkh ls xgjh lk¡l ysus dks dgsa vkSj mldh Nkrh dh iqu%
eki yas ¼fp=&10-2½A vkius nksuksa ekiksa esa D;k varj ik;k \

mi;qZDr Á;ksx ds vk/kkj ij vki le> x, gaS fd
tc ge ’okl ysrs gSa rc o{k Åij mBrk gS rFkk Mk;ÝkWe
uhps gksrk gS rc QsQM+s QSy tkrs gSaA QsQM+ksa esa ok;q dk nkc
de gks tkrk gS rFkk  vkWDlhtu ;qDr ok;q QsQM+ksa esa igq¡prh
gS ¼fp=& 10-3d½A bls var% 'olu dgrs gSaA ’okl NksM+rs
le; o{k uhps tkrk gS vkSj Mk;ÝkWe Åij mBrk gS QsQM+ksa
esa ok;q dk nkc c<+ tkrk gS vkSj QsQM+s fldqM+rs gSaA ftlls
QsQM+ksa esa Hkjh dkcZu MkbvkWDlkbM ;qDr ok;q ckgj fudy

10
lthoksa esa 'olu

RESPIRATION IN LIVING ORGANISMS

(nostrils)

(diaphragm)

(trachea)

(bronchi)

(lungs)

(alveoli)
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tkrh gaS bls mPNolu dgrs gSa ¼fp=& 10-3[k½A  bl izdkj ’okl dk ysuk vkSj NksM+uk 'okl fØ;k ;k
'oklksPNokl dgykrk gSA dksbZ O;fDr ,d fefuV esa ftruh ckj 'olu djrk gS og mldh 'olu nj
dgykrh gSA tCk vkWDlhtu ;qDr ok;q] QsQM+ksa ds ok;qdks"kksa esa igq¡prh gS rc jä }kjk vkWDlhtu ys yh tkrh
gS rFkk iwjs ’kjhj dh dksf’kdkvksa esa igq¡pk nh tkrh gSA dksf’kdkvksa esa igq¡pdj vkWDlhtu] ’kdZjk ls fØ;k djrh
gS] ftlls dkcZu MkbvkWDlkbM] ty&ok"i o ÅtkZ mRiUu gksrh gSA bl izdkj mRi™k ÅtkZ fo'ks"k v.kqvksa esa
lafpr gks tkrh gSA

'kdZjk $ vkWDlhtu ¾ dkcZu MkbvkWDlkbM $ tyok"i $ ÅtkZ
vc vki le> x;s gksaxs fd lthokssa dks dk;Z djus ds fy;s ÅtkZ dgk¡ ls ÁkIr gksrh gSA

fp=& 10-3 ¼d½ ’okl ysuk (Inhalation)                  fp=& 10-3 ¼[k½ ’okl NksM+uk (Exhalation)
'olu ds nkSjku ÅtkZ vusd jklk;fud fØ;kvksa ds QyLo:i mRi™k gksrh gSA bu fØ;kvksa esa ,atkbe]

fØ;k dh xfr dks c<+krs gSaA ;s jklk;fud fØ;k,¡ lHkh thoksa dh dksf'kdkvksa esa lEi™k gksrh gSaA bls dksf'kdh;
'olu dgrs gSaA dksf'kdh; 'olu cSDVhfj;k ls euq"; rd lHkh esa lEi™k gksrk gSA

10-210-210-210-210-2 vU; tarqvksa esa 'olu vU; tarqvksa esa 'olu vU; tarqvksa esa 'olu vU; tarqvksa esa 'olu vU; tarqvksa esa 'olu (Respiration in Other Organisms) & & & & &

D;k vki tkurs gSa fd xk;] “Sal] lk¡i] fNidyh] i{kh vkfn esa gekjh gh rjg QsQM+s izeq[k 'olu
vax gaS] fdUrq dqN tUrq ,sls “h gSa tks xyQM+ksa ls 'olu djrs gSaA vkius ns[kk gksxk fd eNyh ckj&ckj
eq¡g [kksyrh vkSj cUn djrh gSA buds eq¡g ds nksuksa vksj <ôu gksrs gSaA bu <ôuksa ds “hrj yky xyQM+s
¼fxYl½ fn[kkbZ nsrs gSa] ;s eNyh ds ’olu vax gSa ¼fp= 10-4½A eq¡g ls Hkhrj vk;k ikuh tc buls

gksrk gqvk ckgj tkrk gS] rc ikuh esa ?kqyh vkWDlhtu jä esa fey tkrh gS o dkcZu MkbvkWDlkbM ikuh
esa NksM+ nh tkrh gSA

gok

QsQM+s

Mk;ÝkWe

gok

xyQM+s

fp=& 10-4 eNyh ds xyQM+s (Gills of a fish)

(Air)
(Air)

(lungs)

(diaphragm)

(gills)
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frryh] frypêk] ePNj vkfn ds ’kjhj esa ’olu ufy;ksa dk tky QSyk jgrk gS] tks ’kjhj ds ckgj
NksVs&NksVs fNnzksa }kjk [kqyrh gSaA bUgha dh lgk;rk ls ;s tho ’olu djrs gSaA
ljy tyh; tUrq tSls vehck] gkbMªk ’kjhj dh lrg }kjk ty esa ?kqyh vkWDlhtu vo’kksf"kr djrs gSa rFkk
dkcZu MkbvkWDlkbM dks ckgj NksM+rs gSaA

vkius D;k dHkh lkspk fd dsapqvk xhyh feV~Vh esa gh D;ksa jgrk gS \ daspq, esa vyx ls dksbZ 'olu
vax ugha gksrs ij bldh Ropk iryh] xhyh vkSj Nsnksa okyh gksrh gS ftlls ;s 'olu djrs gSaA tkasd] esa<d
Hkh Ropk }kjk 'olu djrs gSa ijUrq esa<d tc Hkwfe ij jgrk gS rc QsQM+ksa }kjk Hkh 'olu djrk gSA

10-3 ikS/kksa esa ’olu10-3 ikS/kksa esa ’olu10-3 ikS/kksa esa ’olu10-3 ikS/kksa esa ’olu10-3 ikS/kksa esa ’olu  (Respiration in Plants)

lHkh ikS/ks tUrqvkas dh rjg ’olu esa
ok;qe.My ls vkWDlhtu xzg.k djrs gSa rFkk
dkcZu MkbvkWDlkbM eqDr djrs gSaA

ikS/ks dh ifŸk;ksa dh lrg ij vla[;
NksVs&NksVs fNæ gksrs gSaA ftUgsa lw{en'khZ ls gh
ns[kk tk ldrk gSA bu fNæksa dks jU/kz ;k LVksesVk
dgrs gSa ¼fp= 10-5½A lkEkkU;r% iŸkh dh fupyh
lrg ij jU/kzksa dh la[;k vf/kd gksrh gSA bUgha
jU/kzksa }kjk vkWDlhtu o dkcZu MkbvkWDlkbM dk
vknku&Ánku gksrk gSA ty&ok"i “h bUgha jU/kzksa
ls ckgj fudyrh gSA

vkius cM+s o`{kksa ds eksVs ruksa dks ns[kk
gksxkA buds Årdksa dks “h ’olu ds fy;s vkWDlhtu dh vko’;drk gksrh gS] blds fy, Nky esa dbZ jU/kz gksrs
gSa ftUgsa okrjU/kz dgrs gSaA

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We  have learnt)

lthoksa esa ’olu fØ;k gksrh gSaA ’olu fØ;k esa vkWDlhtu yh tkrh gS vkSj dkcZu MkbvkWDlkbM
o ty&ok"i ckgj NksM+h tkrh gSA

’olu fØ;k esa dksf’kdk esa mifLFkr ifpr “kstu vkWDlhtu ls fØ;k dj ÅtkZ mRiUu djrk gSA
ÅtkZ ’kjhj dks dk;Z djus dh {kerk Ánku djrh gSA

xyQM+s] ’olu ufydk,¡] QsQM+s vkfn Øe'k% eNyh] frypÍk rFkk xk; vkfn tUrqvksa ds ’olu vax
gSaA

uklk}kj] ’oklufydk] 'oluh] QsQM+s euq"; ds 'olu vax gSaA

jDr ds }kjk vkWDlhtu ’kjhj ds fofHkUu vaxksa rd igq¡prh gSA

jU/kz rFkk okrjU/kz ikS/kksa ds ’olu vax gSaA ja/kz ifŸk;ksa ij rFkk okrja/kz ruksa ij gksrs gSaA

 vH;kl ds Á’u  vH;kl ds Á’u  vH;kl ds Á’u  vH;kl ds Á’u  vH;kl ds Á’u (Questions for practice)

1- fjDr LFkkuksa dh iwfrZ dhft, &1- fjDr LFkkuksa dh iwfrZ dhft, &1- fjDr LFkkuksa dh iwfrZ dhft, &1- fjDr LFkkuksa dh iwfrZ dhft, &1- fjDr LFkkuksa dh iwfrZ dhft, &
d- eNyh ds ’olu vax ------------gSaA
[k- frypÍk esa --------------- dk tky ik;k tkrk gSA
x- ifŸk;ksa ij ---------- ik;s tkrs gSa ftuds }kjk xSlksa dk vknku&iznku gksrk gSA

fp=& 10-5 jU/kz (Stomata)

jU/kz

dksf'kdk
 (Cells)

(Stomata)
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2- lgh mŸkj pqudj fyf[k, &2- lgh mŸkj pqudj fyf[k, &2- lgh mŸkj pqudj fyf[k, &2- lgh mŸkj pqudj fyf[k, &2- lgh mŸkj pqudj fyf[k, &
1- ’olu ra= dk lcls egRoiw.kZ vax gS &

d- ukfldk xqgk [k- ’okluyh
x- QsQMs+ ?k- ’oluh

2- 'okl ysuk rFkk NksM+uk dgykrk gS&
d- mRltZu [k- ’olu
x- ikpu ?k- 'oklksPN~okl

3- ue Ropk }kjk ’olu djrs gSa &
d- ePNj [k- tksad
x- eNyh ?k- frryh

4- o`{kksa ds eksVs rus ’olu djrs gSa&
d- ’okluky ls [k- okrjU/kz ls
x- jU/kz ls ?k- jU/kzksa o okrjU/kzksa ls

5- QsQM+kas ds vUnj ’oluh dh vfUre ’kk[kk,a [kqyrh gSa&
d- ok;qdks"kksa esa [k- ’okluyh esa
x- dksf’kdk esa ?k- jä okfgfu;ksa esa

3 -3 -3 -3 -3 - fuEufyfa[kr tUrqvksa ds ’olu vax ds uke fyf[k,&fuEufyfa[kr tUrqvksa ds ’olu vax ds uke fyf[k,&fuEufyfa[kr tUrqvksa ds ’olu vax ds uke fyf[k,&fuEufyfa[kr tUrqvksa ds ’olu vax ds uke fyf[k,&fuEufyfa[kr tUrqvksa ds ’olu vax ds uke fyf[k,&
ePNj] fNidyh] daspqvk] xk;] eNyh

4 -4 -4 -4 -4 - euq"; ds ’olu rU= dk ukekafdr fp= cukb,Aeuq"; ds ’olu rU= dk ukekafdr fp= cukb,Aeuq"; ds ’olu rU= dk ukekafdr fp= cukb,Aeuq"; ds ’olu rU= dk ukekafdr fp= cukb,Aeuq"; ds ’olu rU= dk ukekafdr fp= cukb,A

5 -5 -5 -5 -5 - ,d dks’kh; tyh; tUrqvksa esa ’olu fdl Ádkj gksrk gSA,d dks’kh; tyh; tUrqvksa esa ’olu fdl Ádkj gksrk gSA,d dks’kh; tyh; tUrqvksa esa ’olu fdl Ádkj gksrk gSA,d dks’kh; tyh; tUrqvksa esa ’olu fdl Ádkj gksrk gSA,d dks’kh; tyh; tUrqvksa esa ’olu fdl Ádkj gksrk gSA

6 -6 -6 -6 -6 - ifRr;ksa dh lrg ij ik, tkus okys NksVs&NksVs fNnzksa dks D;k dgrs gSa] buds D;k dk;ZifRr;ksa dh lrg ij ik, tkus okys NksVs&NksVs fNnzksa dks D;k dgrs gSa] buds D;k dk;ZifRr;ksa dh lrg ij ik, tkus okys NksVs&NksVs fNnzksa dks D;k dgrs gSa] buds D;k dk;ZifRr;ksa dh lrg ij ik, tkus okys NksVs&NksVs fNnzksa dks D;k dgrs gSa] buds D;k dk;ZifRr;ksa dh lrg ij ik, tkus okys NksVs&NksVs fNnzksa dks D;k dgrs gSa] buds D;k dk;Z
gS a\gS a\gS a\gS a\gS a\

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also)  & & & & &

1- euq"; ds 'olu ra= dk jaxhu ,oa ukekafdr iksLVj cuk dj viuh d{kk dh ltkoV djsaA
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11-1 11-1 11-1 11-1 11-1 fiNyh d{kk esa vkius dqN ikni js'kksa ds ckjs esa i<+k gSA ikS/kksa ds vykok tarqvksa ls Hkh gesa js'ks

izkIr gksrs gSa\ lksfp, fd dkSu&dkSu ls tarqvksa ls gesa js'ks izkIr gksrs gSa\ lkekU;r% HksM+] cdjh] ;kWd] Å¡V]

[kjxks'k] ?kksM+k rFkk js'ke ds dhVksa vkfn ls gesa js'ks izkIr gksrs gSaA

BaM ds fnuksa esa vki dkSu ls oL=ksa dk mi;ksx djrs gSa\ ;s oL= fdlls cus gksrs gSa\ vki tkurs gSa

fd BaM ls cpus ds fy, ge Åuh oL=ksa tSls&LosVj] 'kkWy] dacy] eQyj vkfn dk mi;ksx djrs gSa] ;s tarqvksa

ls izkIr Åu ls cus gks ldrs gSaA blh rjg dhVksa ls gesa js'ke izkIr gksrk gS ftldk mi;ksx fofHkUu izdkj

ds oL=ksa dks cukus esa fd;k tkrk gSA Åu] js'ke vkfn js'ks gesa

tUrqvksa ls izkIr gksrs gSa blfy, bUgsa tUrq js'ks dgrs gSaA

vkb,] tUrq js'ks ds ckjs esa foLrkj ls tkusa &vkb,] tUrq js'ks ds ckjs esa foLrkj ls tkusa &vkb,] tUrq js'ks ds ckjs esa foLrkj ls tkusa &vkb,] tUrq js'ks ds ckjs esa foLrkj ls tkusa &vkb,] tUrq js'ks ds ckjs esa foLrkj ls tkusa &

1- Åu 1- Åu 1- Åu 1- Åu 1- Åu (Wool) & & & & & ;g HksM+] cdjh] ;kWd rFkk Å¡V vkfn

ls IkzkIr fd;k tkrk gSA bu tUrqvksa dk 'kjhj ckyksa dh eksVh

ijr ls <adk gksrk gS ¼fp=&11-1½A ;g ijr bUgsa BaM ls

cpkrh gSA HksM+ksa dh vusd iztkfr;k¡ gekjs ns'k ds fofHkUu Hkkxksa

esa ik;h tkrh gSaA

yn~nk[k vkSj frCcr esa ;kWd ls Åu izkIr fd;k tkrk

gSA mŸke fdLe dh i'ehuk 'kkysa d'ehjh cdjh ¼vaxksjk

iztkfr½ ds eqyk;e ckyksa ls cukbZ tkrh gSaA Å¡V ds 'kjhj ls

IkzkIr ckyksa dk mi;ksx Hkh Åu ds :i esa fd;k tkrk gSA buds

vykok nf{k.k dksfj;k vkSj vU; ns'kksa esa ykek rFkk ,sYisdk

tUrqvksa ls Hkh Åu izkIr fd;k tkrk gSA

,d fo'ks"k iztkfr ds [kjxks'k ls izkIr Qj lQsn] js'keh rFkk eqyk;e gksrs gSa ftlls mPp

xq.koŸkk;qDr diM+s rS;kj fd, tkrs gSaA ?kksM+s ds ckyksa dk mi;ksx cz'k cukus esa rFkk ok;fyu vkfn ok| ;a=ksa

esa rkjksa ds :i esa fd;k tkrk gSA ;s etcwr] eqyk;e rFkk irys gksrs gSaA budk mi;ksx ?kj dh ltkoV

esa Hkh fd;k tkrk gSA

11-2 js'kksa ls Åu rd 11-2 js'kksa ls Åu rd 11-2 js'kksa ls Åu rd 11-2 js'kksa ls Åu rd 11-2 js'kksa ls Åu rd (From fibres to wool) & & & & & Åu izkIr djus ds fy, HksM+ksa dks
ikyk tkrk gSA Åu ls LosVj cquus vFkok 'kkWy cukus ds fy, mi;ksx esa yk;k tkus okyk
Åu yach pj.kc) izfØ;k ds }kjk izkIr fd;k tkrk gS&

pj.k 1 & lcls igys HksM+ ds 'kjhj ls ckyksa dh iryh ijr dks Ropk ds lkFk mrkj
fy;k tkrk gS ftls Åu dh dVkbZ dgrs gSa ¼fp=&11-2 d½A izk;% ckyksa dks xehZ ds ekSle
esa dkVk tkrk gS rkfd HksM+ ds 'kjhj ij ckyksa dk lqj{kkRed vkoj.k u gksus ij Hkh og

thfor jg ldsA HksM+ ds cky mlh rjg ls dkVs tkrs gSa tSls vkids ckyA cky dkVus ls HksM+ksa dks fo'ks"k d"V
ugha gksrk D;ksafd Ropk dh lcls Åijh ijr vf/kdka'kr% èr dksf'kdkvksa ls cuh gksrh gS rFkk HksM+ ds cky fQj
ls mx tkrs gSaA cky Åuh js'ks iznku djrs gSa ftUgsa lalkf/kr djds Åu izkIr fd;k tkrk gSA

fp= 11-1 ?kus ckyksa okyh HksM+
(Sheep with thick fur)

js’kksa ls oL= rd% tUrq js’ksjs’kksa ls oL= rd% tUrq js’ksjs’kksa ls oL= rd% tUrq js’ksjs’kksa ls oL= rd% tUrq js’ksjs’kksa ls oL= rd% tUrq js’ks
    (FIBRE TO FABRIC : ANIMAL FIBRE)
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pj.k 2 & Ropk lfgr mrkjs ckyksa dks Vafd;ksa esa Mkydj vPNh rjg /kks;k tkrk gS rkfd fpdukbZ]
xanxh] /kwy ds d.k vkfn fudy tk,¡A ;g izfØ;k vfHkektZu dgykrh gS ¼fp=&11-2 [k ,oa x½A

 

fp=&11-2 d HksM+ dh Åu mrkjuk fp=&11-2 [k Vafd;ksa esa vfHkektZu

  

fp=&11-2 x e'khuksa }kjk vfHkektZu fp=&11-2 x Åu ls /kkxk cukuk
      (Scouring by machines)      ( Rolling into yarn)

fp=&11-2 HksM+ dh Åu ds js'kksa dks lalkf/kr djus ds fofHkUu pj.k
        (Steps in the process of getting wool from sheep)

pj.k 3 & vfHkektZu ds ckn N¡VkbZ dh tkrh gSA jks;asnkj ckyksa dks dkj[kkuksa esa Hkstk tkrk gS tgk¡ fofHkUu

xBu okys /kkxksa dks Nk¡Vk tkrk gSA

pj.k 4 & vxys pj.k esa ckyksa ls NksVs&NksVs dksey o Qwys gq, js'kksa dks Nk¡V fy;k tkrk gS] ;s cj dgykrs

gSaA dHkh&dHkh ;s cj gekjs LosVj ij bdV~Bk gks tkrs gSaA blds ckn js'kksa dk iqu% vfHkektZu

dj mUgsa lq[kk;k tkrk gS ;s gh /kkxs ds :Ik esa dkrus ds fy, mi;qDr gksrs gSaA

pj.k 5 & js'kksa dks fofHkUu jaxksa esa jaxk tkrk gSA

pj.k 6 & jaxus ds ckn js'kksa dks lh/kk djds lqy>k;k tkrk gS vkSj fQj yisVdj muls /kkxk cuk;k tkrk

gS] bls jhfyax dgrs gSaA yacs js'kksa dks dkrdj LosVj rFkk NksVs js'kksa dks dkrdj Åuh oL= cqus

tkrs gSa ¼fp=&11-2 x½A

(Shearing a sheep) (Scouring in tanks)
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11-311-311-311-311-3 js'kejs'kejs'kejs'kejs'ke     (Silk) & & & & & js'ke ,d izdkj dk eghu] pedhyk vkSj ǹ<+ js'kk gksrk gS
tks izkd̀frd :i ls izksVhu dk cuk gksrk gSA bu js'kksa ls fofHkUu izdkj ds oL= cuk, tkrs
gSaA izkphudky esa oukapyksa esa jgus okys yksx izkd̀frd :i ls mRikfnr js'ke dks ,d= djds
csprs Fks tks mudh jksth&jksVh dk lk/ku FkkA orZeku le; esa js'ke mRiknu ,d cM+s m|ksx
ds :i esa fodflr gks pqdk gSA js'ke dhV vusd fdLe ds gksrs gSa vkSj muls izkIr gksus okys

js'ke ds /kkxs xBu esa vyx&vyx gksrs gSa] js'ke eq[;r% nks izdkj ds gksrs gaS&
11-3-1 'kgrwr js'ke 11-3-1 'kgrwr js'ke 11-3-1 'kgrwr js'ke 11-3-1 'kgrwr js'ke 11-3-1 'kgrwr js'ke (Mulberry silk) & & & & & ;g lcls lkekU; js’ke gSA js'ke dhV dh ,d iztkfr

'kgrwr dh ifŸk;k¡ [kkrh gS vr% blls cuk js'ke] js'ke eycjh dgykrk gSA ,slk js'ke izkIr djus ds fy,
'kgrwr ds ikS/kksa dh [ksrh dh tkrh gSA bl js'ke dk mRiknu dukZVd] vkU/kzizns'k] if'pe caxky] rfeyukMq
rFkk tEewd'ehj esa fd;k tkrk gS tks Hkkjr esa dqy js'ke mRiknu dk 92% gSA

11-3-2 xSj 'kgrwrh js'ke 11-3-2 xSj 'kgrwrh js'ke 11-3-2 xSj 'kgrwrh js'ke 11-3-2 xSj 'kgrwrh js'ke 11-3-2 xSj 'kgrwrh js'ke (Non-mulberry silk) &&&&& js'ke dhV dh dqN iztkfr;k¡ vU; ikS/kksa tSls
vtqZu] lktk RkFkk lky dh ifŸk;k¡ [kkrh gaSA muls cuk js'ke xSj 'kgrwrh js'ke dgykrk gSA blesa ,jh] ewxk
rFkk Vlj ¼dkslk½ js'ke vkrs gSaA Vlj dkslk js'ke ,sUFksfj;k ekbfyV~Vk] ,s-isfQ;k vkfn iztkfr;ksa ls izkIr
fd;k tkrk gSA dkslk js'ke etcwr gksus ds dkj.k ilan fd;k tkrk gSA

NŸkhlx<+ esa dkslk js'ke dk mRiknu cgqrk;r ls fd;k tkrk gSA dksjck] tkatxhj&pkaik] txnyiqj]
jk;x<+ vkfn ftyksa esa ;g m|ksx dk :i ys pqdk gSA vr% 'kklu ds }kjk bu ftyksa esa vtqZu] lky rFkk
lktk ds o`{kksa dks vf/kd ls vf/kd ek=k esa yxkus ij tksj fn;k tk jgk gSA tkatxhj&pkaik ftys dk dkslk
js'ke etcwr rFkk mPp xq.koŸkk ;qDr gksrk gS blfy, ;g vU; ns'kksa dks Hkh fu;kZr fd;k tkrk gSA

11-3-3 js'ke dhV dk thou pØ 11-3-3 js'ke dhV dk thou pØ 11-3-3 js'ke dhV dk thou pØ 11-3-3 js'ke dhV dk thou pØ 11-3-3 js'ke dhV dk thou pØ (Life cycle of silk worm)&&&&& js'ke izkIr djus ds fy, js'ke dhV dks ikyuk]
js'ke dhV ikyu ¼lsjhdYpj½ dgykrk gSA js'ke dhV dh lHkh iztkfr;ksa dk thou pØ 4 voLFkkvksa esa iwjk gksrk gSA

v.Mk    ykokZ ¼bYyh½   I;wik    dhV ;k ekWFk 

  

fp=&11-3 dkslk js'ke dhV dk thou pØ  (Life cycle of kosa silk moth)

vtqZu o`{k

ifÙk;ksa ij
v.Ms

ykokZ

ifÙk;ksa ij ykokZ
dksdwu

dksdwu esa I;wik

f’k’kq dhV
(Moth)

(Larva)(Arjun tree)

(Cocoon)

(Pupa)

( Eggs)

 Egg  Larva           Pupa Moth
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 eknk js'ke dhV vaMs nsrh gS ftuls ykokZ fudyrs gSaA ;s ykokZ ifŸk;k¡ [kkdj o`f) djrs gSaA ykokZ
fo'ks"k izdkj ds nzo dk óko djrs gSaA ;g nzo muds e¡qg ls fudydj gok ds laidZ esa vkus ls dM+k gksdj
js'ke cukrk gSA ykokZ bl izdkj cus js'ke dks vius pkjksa vksj yisVrk tkrk gS ftlls og iwjh rjg js'ke
ds rarqvksa ls <ad tkrk gSA ykokZ dh ;g voLFkk dksdwu dgykrh gSA dksdwu ds vanj ykokZ I;wik esa cny
tkrk gSA ¼fp= 11-3½ js'ke dk /kkxk js'ke dhV ds dksdwu ls izkIr js'kksa ls rS;kj fd;k tkrk gSA ;g js'kk
LVhy ds rkj ftruk etcwr gksrk gSA

11-3-4 dksdwu ls oL= rd 11-3-4 dksdwu ls oL= rd 11-3-4 dksdwu ls oL= rd 11-3-4 dksdwu ls oL= rd 11-3-4 dksdwu ls oL= rd (From cocoon to silk cloth) &&&&& js'ke ls js'ks izkIr djus ds fy, dksdwu
dks /kwi esa j[kk tkrk gS vFkok xeZ ikuh esa mckyk tkrk gS ;k Hkki esa j[kk tkrk gSA bl fØ;k esa js'ks vyx
gks tkrs gaSA dksdwu esa ls js'ks fudkyus ds ckn muls /kkxs cukus ¼drkbZ½ dh izfØ;k dh tkrh gS ftls js'ke
dh jhfyax dgrs gSaA jhfyax fo'ks"k e'khuksa ls dh tkrh gS tks dksdwu esa ls js'ks fudkyrh gSA fQj js'ke ds
js'ks dh drkbZ dh tkrh gS ftlls js'ke ds /kkxs izkIr gksrs gSaA bu /kkxksa ls cqudjksa }kjk oL= cqus tkrs gSaA

 fdz;kdyki fdz;kdyki fdz;kdyki fdz;kdyki fdz;kdyki (Activity) &1&1&1&1&1

vko';d lkexzh& d`f=e js'ke] 'kq) js'ke vkSj Åu dk ,d&,d /kkxk] ekfplA
d`f=e js'ke vkSj 'kq) js'ke dk ,d&,d /kkxk yhft,A vc bUgsa lko/kkuhiwoZd tykb,A D;k vkidks

buds tyus ls mRiUu xa/k esa varj eglwl gqvk\ vc Åu ds /kkxs dks tykb,A blds tyus ij mRiUu
xa/k fdlds leku gS\ d`f=e js'ke ds leku ;k 'kq) js'ke  ds leku vkSj D;ksa\

 buds mŸkj nhft,  buds mŸkj nhft,  buds mŸkj nhft,  buds mŸkj nhft,  buds mŸkj nhft, (Answer these) & & & & &

1- i'ehuk D;k gS\ blds js'ks fdlls izkIr gksrs gSa\
2- Åu gesa fdu&fdu tarqvksa ls izkIr gksrk gS\
3- js'ke ds fofHkUu izdkjksa ds uke fyf[k,A
4- dksdwu D;k gS\

 geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt) & & & & &

•  js'ke dhVksa ls js'ke rFkk HksM+] cdjh ,oa ;kd ls Åu izkIr fd;k tkrk gS bUgsa tarq js'ks dgrs gSaA
•  HksM+ ds 'kjhj ls ckyksa dks mrkjdj igys vfHkektZu rFkk NVkbZ dh tkrh gS vkSj fQj lq[kkus ds

ckn mUgsa dkr dj muls Åu izkIr fd;k tkrk gSA
•  js'ke] eycjh js'ke] Vlj] ewxk rFkk ,jh izdkj dk gksrk gSA js'ke js'ks izksVhu ls cus gksrs gSaA
•  js'ke dhV dks ikyuk] js'ke dhV ikyu ¼lsjhdYpj½ dgykrk gSA
•  js'ke dhV ds ykokZ ls rjy inkFkZ ókfor gksrk gS tks gok esa lw[kdj js'ke dk js'kk cukrk gSA
•  dksdwu ls js'ke ds js'kksa dks vyx djds muLks /kkxk cukus dh izfØ;k jhfyax dgykrh gSA

      vH;kl ds iz'u  vH;kl ds iz'u  vH;kl ds iz'u  vH;kl ds iz'u  vH;kl ds iz'u (Questions for practice) &&&&&

1- uhps fn, x, dFkuksa esa ls lgh ;k xyr dh igpku djsa rFkk xyr1- uhps fn, x, dFkuksa esa ls lgh ;k xyr dh igpku djsa rFkk xyr1- uhps fn, x, dFkuksa esa ls lgh ;k xyr dh igpku djsa rFkk xyr1- uhps fn, x, dFkuksa esa ls lgh ;k xyr dh igpku djsa rFkk xyr1- uhps fn, x, dFkuksa esa ls lgh ;k xyr dh igpku djsa rFkk xyr
dFku dks lgh dj fy[ksaAdFku dks lgh dj fy[ksaAdFku dks lgh dj fy[ksaAdFku dks lgh dj fy[ksaAdFku dks lgh dj fy[ksaA

1-  Åu gesa [kjxks'k ls izkIr gksrk gSA
2-  js'ke ds js'ks izksVhu ds cus gksrs gSaA
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3-  js'ke dhV o;Ld voLFkk esa js'ks cukrk gSA
4-  js'ke dhV ds thou dh voLFkkvksa dk dze vaMk] dhV] I;wik] ykokZ gSA
5-  js'ke dhVikyu gkVhZdYpj dgykrk gSA
2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, (Fill in the blank)&&&&&
1-  js'ke ------------------------- ls izkIr fd;k tkrk gSA
2-  Ik'kehuk 'kkysa -------------------ds eqyk;e ckyksa ls cuk;h tkrh gSaA
3-  -------------------- ds eq¡g ls fudyk nzo gok ds laidZ esa vkus ls lw[k tkrk gSA
4-  vfHkektZu fdz;k esa ckyksa dks /kksdj -------------------- ]------------------ rFkk--------------------nwj fd, tkrs gSaA
5-  js'kksa dks /kkxksa esa cnyuk ---------------------- dgykrk gSA
3- lgh tksM+h cuk,¡ 3- lgh tksM+h cuk,¡ 3- lgh tksM+h cuk,¡ 3- lgh tksM+h cuk,¡ 3- lgh tksM+h cuk,¡ (Match the following) & & & & &
1-  js'ke dhV dk Hkkstu & vfHkektZu
2-  HksM+ & 'kgrwr dh iŸkh
3-  dksdwu & Åu nsus okyk tUrq
4-  Åu dh lQkbZ & rarqvksa ls <dh ykokZ dh voLFkk
4- fuEufyf[kr iz'uksa ds mŸkj nhft, 4- fuEufyf[kr iz'uksa ds mŸkj nhft, 4- fuEufyf[kr iz'uksa ds mŸkj nhft, 4- fuEufyf[kr iz'uksa ds mŸkj nhft, 4- fuEufyf[kr iz'uksa ds mŸkj nhft, (Answer the following questions) &&&&&
1- js'kksa ls Åu fdl rjg cuk;k tkrk gS\ le>kb,A
2- la{ksi esa fyf[k,&
¼d½ lsjhdYpj  ¼[k½ dksdwu ¼x½ jhfyax
3- js'ke dhV ds }kjk js'ke dSls curk gS\ fyf[k,A
4- i'ehuk D;k gS\
5- dkslk js'ke dhV ds thou pØ dh voLFkkvksa dk fp= cukb,A
6- NŸkhlx<+ dk izfl) js'ke dkSu lk gS rFkk blds mRiknu ds fy, dkSu&dkSu ls ftys izfl+) gSa\

 bUgsa Hkh dhft,  bUgsa Hkh dhft,  bUgsa Hkh dhft,  bUgsa Hkh dhft,  bUgsa Hkh dhft, (Do these also) &&&&&

cxhps ls frryh ;k fdlh dhV dh vaMs ;qDr ifRr;ksa dks rksM+ yhft, rFkk mUgsa xRrs;qDr fMCcs esa
j[k nhft,A mlesa mlh ikS/ks dh dqN ifRr;ka vkSj Mky nhft, rFkk izfrfnu voyksdu dj ifjorZu uksV
dhft, rFkk d{kk esa bldh ppkZ dhft,A
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12-1 izdk’k dk ijkorZu 12-1 izdk’k dk ijkorZu 12-1 izdk’k dk ijkorZu 12-1 izdk’k dk ijkorZu 12-1 izdk’k dk ijkorZu (Reflection of light)
tc Ádk’k fdlh oLrq ls Vdjkrk gS rc og lHkh fn’kkvksa esa QSy tkrk gSA Ádk’k ds bl xq.k ds

dkj.k gh ge ml oLrq dks ns[k ikrs gSaA ysfdu tc Ádk’k dh lekukarj fdj.ksa fdlh lery pednkj lrg
ij iM+rh gSa rc os ,d fuf’pr fn’kk esa tkrh gSaA

niZ.k dh lrg pednkj gksrh gSA niZ.k cukus ds fy, dk¡p dh lery iêh dh ,d lrg dks
jtfrr ¼pk¡nh dh ikfy’k½ dj fn;k tkrk gS] ftldh lqj{kk ds fy, mlds Åij xgjs jax dk isaV fd;k
tkrk gS ¼fp= 12-1½A

fp= 12-1 niZ.k (Mirror)

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 1& 1& 1& 1& 1

vko’;d lkexzh &vko’;d lkexzh &vko’;d lkexzh &vko’;d lkexzh &vko’;d lkexzh & nks lery niZ.k] ,d fpduk dkyk dkxt] ,d lQsn dkxt] xksan] CysMA
fp= 12-2 ds vuqlkj ,d niZ.k ij fpduk dkyk dkxt yisVdj xksan ls fpidk nsaA niZ.k ds

ijkorZd lrg dh vksj dkxt ij leku nwjh ij CysM ls rhu ladjh lekukarj f>fj;k¡ cuk nsaA vc ,d
lQsn dkxt ysdj mls fdlh ,slh lery lrg ij j[ksa tgk¡ /kwi rFkk Nk¡o gksA f>jh okys niZ.k dks gkFk
esa ysdj lQsn dkxt ij bl rjg j[ksa fd f>jh okyk fgLlk lw;Z ds Ádk’k dh vksj jgsA f>jh ls Vdjkdj
tkus okyh Ádk’k dh fdj.kksa dks bl Ádkj O;ofLFkr djsa fd os lQsn dkxt ij iM+asA bu fdj.kksa ds ekxZ
esa nwljk lery niZ.k bl Ádkj j[ksa fd f>jh ls Vdjkdj Ádk’k dh fdj.ksa bl niZ.k ij iM+saA D;k] niZ.k
ls Vdjkdj Ádk’k dh fdj.ksa nwljh fn’kk esa tk jgh gSa \ niZ.k ij iM+us okyh rFkk mlls Vdjkdj tkus
okys fdj.kksa ds ekxZ dks ns[ksaA bl Ádkj fdlh pednkj lrg ls Ádk’k dh fdj.kksa dk Vdjkdj fdlh
fuf’pr fn’kk esa pyk tkuk ijkorZu dgykrk gS ¼fp= 12-2½A Ádk’k fdj.kksa A, B, C dks vkifrr Ádk’k
fdj.ksa rFkk fdj.ksa A’, B’, C’ dks ijkofrZr Ádk’k fdj.ksa dgrs gSaA

Ádk'k dk ijkorZu
(REFLECTION OF LIGHT)
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fp= 12-2 vkifrr ,oa ijkofrZr fdj.k

vkb,] fØ;kdyki&1 ls ÁkIr fu"d"kksaZ ij fopkj djsaA

12-2 lery niZ.k }kjk ijkorZu 12-2 lery niZ.k }kjk ijkorZu 12-2 lery niZ.k }kjk ijkorZu 12-2 lery niZ.k }kjk ijkorZu 12-2 lery niZ.k }kjk ijkorZu (Reflection by a Plane Mirror) %& %& %& %& %&

fp= 12-3 esa M M’ niZ.k dh fLFkfr dks n’kkZrk gSA vkifrr izdk’k fdj.k A niZ.k
ds fcanq O ij vkifrr gS ftls vkiru fcanq dgrs gSaA js[kk ON tks fd niZ.k ds vkiru

fcanq ds yEcor~ gS] mls vfHkyEc vkSj vfHkyEc rFkk vkifrr fdj.k AO ds chp cuus okys dks.k dks vkiru
dks.k i ¼ AON ½ dgrs gaSA tcfd ijkofrZr fdj.k OA’ vkSj vfHkyEc ds chp ds dks.k dks ijkorZu dks.k
r ¼ A’ON ½ dgk tkrk gSA

fp= & 12-3 niZ.k }kjk vkiru dks.k vkSj ijkorZu dks.k dk izn’kZu

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &2&2&2&2&2

  vko’;d lkexzh (Materials required) % ,d lery niZ.k] fDYki] pkj MªkbZax fiu] pkj
vkyfiu] ,d lQsn dkxt] Ldsy] pk¡nk] MªkbZax cksMZ] isaflyA

1- MªkbZaZx cksMZ ij MªkbZax fiu dh lgk;rk ls ,d lQsn dkxt yxkb,A
2- bl ij ,d ljy js[kk MM’ [khafp, ¼fp=&12-4½A
3- vc js[kk MM’ dk e/; fcUnq O yhft,A

A B

C

niZ.k M

vk
if
rr

 fd
j.
k ijkofrZr fdj.k

N A’A

M’

 i r

vfHkyEc

dkyk dkxt

f>jh

vkifrr fdj.k

ijkofrZr fdj.k

C '

B

B '
A'

O vkiru fcUnq

(Black Paper)

(Slit)

(Incident rays)

(Reflected rays)

(Incident point)

(Mirror)

(In
cid

en
t R

ay
) (Reflected Ray)

(Normal)

(Formation of angle of incidence and angle of reflection by the mirror)
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M’M

Q R

SP

N

4- js[kk MM’ ds fcUnq O ij ON yEc [khafp,A
5- fcUnq O ij pk¡ns ls dks.k PON= 300 cukb,A
6- fp= 12-4 ds vuqlkj P O ij nks vkyfiu P vkSj Q ,d nwljs ls 3 lseh dh nwjh ij yxkb,A
7- vc lery niZ.k dks fDYki esa fQV djds lQsn dkxt ij bl izdkj jf[k, fd niZ.k dh pednkj

lrg /kjkry js[kk M M’ ij [kM+h jgsA
8- lery niZ.k esa P O dh nk¡;h vksj vkyfiuksa ds izfrfcac nsf[k,A
9- bu izfrfcacksa dh lh/k esas iqu% nks vkyfiu fp= 12-4 ds vuqlkj yxkb,A
10- vc fiu dks gVkrs gq, muds LFkku ij NksVs&NksVs o`r cukb,A bu fcanqvksa dks R vkSj S uke nhft,A

R, S vkSj O dks feykb, fp= 12-4A
11- SON dks pkans ls ekisaA

D;k bl dks.k dh eki PON dh eki ds cjkcj gS \ vkiru fcUnq O ij] vkifrr fdj.k]
ijkofrZr fdj.k vkSj vfHkyEc ,d gh ry ij gSa vFkok ugha \ blh izdkj dks.k PON ds eku
cnydj 350, 400, 450,  djsa vkSj SON ds eku Kkr dj lkj.kh 12-1 dks iwjk djsaA

fp=&12-4 ijkorZu ds fu;e dk lR;kiu (Verification of Laws of Reflection)

 Lkkj.kh Lkkj.kh Lkkj.kh Lkkj.kh Lkkj.kh (Table)&12-1&12-1&12-1&12-1&12-1

  Øekad     vkiru dks.k    ijkorZu dks.k varj

1 300 300 00

2 350 &&&&& &&&&&
3 400 &&&&& &&&&&
4 450 &&&&& &&&&&

fØ;kdyki&2 ds fu"d"kksZa ij fopkj djsa ;gh ijkorZu ds fu;e gSaA

IkjkorZu ds fu;eIkjkorZu ds fu;eIkjkorZu ds fu;eIkjkorZu ds fu;eIkjkorZu ds fu;e

1- vkifrr fdj.k] ijkofrZr fdj.k rFkk vkiru fcUnq ij vfHkyac ,d gh ry esa gksrs gSaA

2- vkiru dks.k lnSo ijkorZu dks.k ds cjkcj gksrk gSA
lery niZ.k dk mi;ksx dj ge mu oLrqvksa dks Hkh ns[k ldrs gS tks gekjh n`f"V js[kk dh
lh/k esa ugha gksrhaA ns[ksa ,slk dSls laHko gS A

fDyi

vk
ifr

r 
fd
j.k vkiru

dks.k
ijkorZu
dks.k

v
fHk
y
ac

M M'
 fcUnq O

P

Q
R

S

N

(In
cid

en
t R

ay
)

(N
or

m
al

)

(Laws of Reflection)

S.No.      Angle of Incidence Angle of Reflection      Difference

ijkofrZr fdj.k

(Reflected Ray)
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i1 r1 i2 r2
i1 r1 i2 r2

fp=&12-5 fp=&12-6

N N’ M1

R1

R
A

M

S

(Regular Reflection) (Diffused Reflection)

12-312-312-312-312-3 fu;fer rFkk vfu;fer ijkorZu fu;fer rFkk vfu;fer ijkorZu fu;fer rFkk vfu;fer ijkorZu fu;fer rFkk vfu;fer ijkorZu fu;fer rFkk vfu;fer ijkorZu (Regular and Diffused Reflection) % % % % %

tc izdk’k dh lekukUrj fdj.ksa fpduh vkSj pednkj lrg ij vkifrr gksrh gSa] rks ijkofrZr fdj.ksa
Hkh vkil esa lekukUrj gksrh gSa] bls fu;fer ijkorZu dgrs gSaA bl izdkj cuk izfrfcac Li"V rFkk pedhyk
gksrk gS ¼fp= 12-5½A tc izdk’k dh lekukarj fdj.ksa [kqjnjs ijkorZd lrg ij vkifrr gksrh gSa] rks ijkofrZr
fdj.ksa vkil esa lekukarj ugha gksrha] bls vfu;fer ijkorZu dgrs gSaaA blesa cuk izfrfcac vLi"V rFkk
fo—r gksrk gS ¼fp= 12-6½A

i1 i2 r1 r2 i1 r1 vkSj i2r2  ysfdu r1 r2

        ¼d½ fu;fer ijkorZu ¼[k½  vfu;fer ijkorZu

12-412-412-412-412-4 lery niZ.k ls izfrfcac cuuk lery niZ.k ls izfrfcac cuuk lery niZ.k ls izfrfcac cuuk lery niZ.k ls izfrfcac cuuk lery niZ.k ls izfrfcac cuuk (Image Formed by Plane Mirrors) % % % % %
lery niZ.k esa vius izfrfcac dks vki izfrfnu ns[krs gSaA D;k vkius dHkh lkspk fd ;g dSls vkSj

dgk¡ curk gS \  fp= 12-7 esa lery niZ.k ds lkeus ,d oLrq  A j[kh gqbZ gSA oLrq A ls pyus okyh fdj.ksa
AN vkSj AN’ lery niZ.k lss Vdjkus ds ckn NR vkSj N’R’ fn’kk esa ijkofrZr gksrh gSaA

fp= 12-7

ijkofrZr fdj.ksa tc vk¡[kksa esa izos’k djrh gSa rc ,slk yxrk gS tSls os niZ.k ds ihNs fLFkr fdlh
fcUnq S ls vk jgh gkssaA bl izdkj S oLrq A dk izfrfcac gSA pwafd izdk’k dh fdj.ksa okLro esa S ls ugha vk
jgh gSa vfirq S ls vkrh gqbZ izrhr gksrh gSa vr,o S oLrq A dk vkHkklh izfrfcac gSA vkHkklh izfrfcac dks
insZ ij izkIr ugha fd;k tk ldrk D;ksafd bl ij izdk’k okLro esa fo|eku ugha gksrk] tcfd okLrfod
izfrfcac dks insZ ij izkIr fd;k tk ldrk gSS D;ksafd bl ij izdk’k okLro esa fo|eku gksrk gSA
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 vc Li"V gksrk gS fd&
1- izfrfcac dk vkdkj oLrq ds vkdkj ds cjkcj gksrk gSA
2- oLrq niZ.k ds lkeus ftruh nwjh ij j[kh tkrh gS] izfrfcac niZ.k ls mruh gh nwj ihNs curk gSA

12-512-512-512-512-5 Ikk’oZ ifjorZu Ikk’oZ ifjorZu Ikk’oZ ifjorZu Ikk’oZ ifjorZu Ikk’oZ ifjorZu (Lateral Inversion) %%%%%
fdlh lery niZ.k ds lkeus [kMs+ gksdj nsf[k,A vkidks viuk izfrfcac fn[kkbZ nsxkA viuk ck;k¡

gkFk Åij mBkb,A vkids izfrfcac dk dkSu lk gkFk Åij mBrk gS \ fp= 12-8 esas ,d lery niZ.k esa ’kCn
^dey* dk izfrfcac cuuk fn[kk;k x;k gSA ;gk¡ ik’oZ ifjorZu gksrk gSA

fp=&12-8 ik’oZ ifjorZu (Lateral Inversion)
ik’oZ ifjorZu esa lery niZ.k esa cuus okys izfrfcac dk nk;k¡ Hkkx oLrq dk ck;k¡ Hkkx vkSj izfrfcac

dk ck;k¡ Hkkx oLrq dk nk;k¡ Hkkx gksrk gSA

 buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) & & & & &

1- fu;fer rFkk vfu;fer ijkorZu esa varj fyf[k,A
2- ijkorZu ds fu;e fyf[k,A
3- lery niZ.k }kjk cus izfrfcac ds nks y{k.k fyf[k,A

12-612-612-612-612-6 xksyh; niZ.k xksyh; niZ.k xksyh; niZ.k xksyh; niZ.k xksyh; niZ.k (Spherical Mirror)

vius psgjs dks fdlh cM+s lkbt+ ds pednkj pEep
esa ns[kus dk Á;Ru dhft,A pEep ds ncs gq, Hkkx esa izfrfcac
cM+k tcfd mHkjs Hkkx esa ns[kus ij NksVk fn[kkbZ nsxkA ;gk¡
pEep fdlh ,sls niZ.k dh Hkk¡fr dk;Z djrk gS ftldh lrg
xksyh; gSA xksyh; niZ.k okLro esa fdlh  dk¡p ds [kks[kyss
xksys dk Hkkx gksrk gS ¼fp= 12-9½A bldh nks lrgsa gksrh gSaA
Hkhrjh lrg vory dgykrh gS rFkk ckgjh lrg mŸkyA
fdlh xksyh; niZ.k dh Hkhrjh lrg ijkorZd gks rks mls
vory niZ.k vkSj ;fn niZ.k dh ckgjh lrg ijkorZd gks rks
mŸky niZ.k dgrs gSaA

niZ.k (Mirror)

fp=&12-9 xksyh; niZ.k (Convex Mirror)
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fp= 12-10 esa vory rFkk mRry niZ.k MN n’kkZ;k x;k gSA blds ijkorZd ry ds e/; fcanq P
dks niZ.k dk /kzqo dgrs gSaA xksyh; niZ.k ftl xksys dk ,d Hkkx gS mlds dsUnz C dks oØrk dsUnz rFkk bldh
/kzqo ls nwjh odzrk f=T;k dgykrh gSA vory niZ.k dk oØrk dsUnz] niZ.k ds ijkorZd ry ds lkeus dh vksj
rFkk mŸky niZ.k dk oØrk dsUnz niZ.k ds ijkorZd ry ds ihNs dh vksj gksrk gSA fcanq C ¼oØrk dsUnz½ rFkk
P ¼/kqzo½ dks feykus okyh lh/kh js[kk dks niZ.k dk eq[; v{k dgrs gSa ¼fp= 12-10 d rFkk [k½A

      ¼d½ vory niZ.k  (Concave Mirror) ¼[k½ mRry niZ.k (Convex Mirror)
           fp= 12-10

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &3&3&3&3&3

,d vory niZ.k yhft, vkSj mlds ijkorZd i`"B dks lw;Z dh vksj jf[k,A niZ.k lw;Z ds Ádk’k dks
ijkofrZr djsxkA niZ.k }kjk ijkofrZr Ádk’k dks dkxt dh ,d ’khV ij ÁkIr djus dk Á;kl dhft,A
dkxt dh ’khV dks rc rd vkxs&ihNs dhft, tc rd fd bl ij iM+us okyk ijkofrZr Ádk’k ,d pedhys
fcUnq ds :i esa ÁkIr u gks tk,A ;fn vki niZ.k rFkk dkxt dh ’khV dks dqN feuV ds fy, fLFkj j[ksaxs
rks dkxt tyus yxsxkA okLro esa dkxt+ ij ;g pedhyk fcanq lw;Z dk ÁfrfcEc gSA bl fcanq dks niZ.k
dk Qksdl dgrs gSa ¼fp= 12-11½ ;g ÁfrfcEc okLrfod gS D;ksafd ;g insZ ¼dkxt½ ij curk gSA

fp= 12-11

/kqzo
eq[; v{k

oØrk dsUnz

M

P

N

C

M

/kqzo
P

N

oØrk dsUnz
C

eq[; v{k

(Principal axis)

(Center of curvature)

(Principal axis)

(Center of curvature)
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xksyh; niZ.k }kjk ijkorZu ds i’pkr~ cuus okys ÁfrfcEc dh fLFkfr tkuus ds fy, fuEufyf[kr fu;eksa dk
mi;ksx djrs gSa&
fu;e 1 fu;e 1 fu;e 1 fu;e 1 fu;e 1 (Law 1)&&&&& eq[; v{k ds lekukUrj vkus okyh Ádk’k dh fdj.k niZ.k ls ijkorZu ds i’pkr~ Qksdl
ls gksdj xqtjrh gSA ¼fp= 12-12½

fp= 12-12

fu;e 2fu;e 2fu;e 2fu;e 2fu;e 2     (Law 2)&&&&& niZ.k ds Qksdl ls xqtjus okyh Ádk’k dh fdj.k ijkorZu ds i’pkr~ eq[; v{k ds
lekukUrj gks tkrh gSA ¼fp= 12-13½

fp= 12-13

fu;e 3 fu;e 3 fu;e 3 fu;e 3 fu;e 3 (Law 3)&&&&& niZ.k ds oØrk dsUnz ls xqtjus okyh Ádk’k dh fdj.k niZ.k ls ijkorZu ds i’pkr~ mlh
ekxZ ls okil ykSV tkrh gSA ¼fp= 12-14½

fp= 12-14

C F P

P
F

C

PFC

 12-6-1  xksyh; niZ.k }kjk ÁfrfcEc cuus ds fu;e%&12-6-1  xksyh; niZ.k }kjk ÁfrfcEc cuus ds fu;e%&12-6-1  xksyh; niZ.k }kjk ÁfrfcEc cuus ds fu;e%&12-6-1  xksyh; niZ.k }kjk ÁfrfcEc cuus ds fu;e%&12-6-1  xksyh; niZ.k }kjk ÁfrfcEc cuus ds fu;e%&
(Laws of image formation from spherical mirror)
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     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) 4 4 4 4 4

  vko’;d lkexzh%& vory niZ.k] oLrq ¼eksecŸkh½] xksan] ydM+h ds nks xqVds] ,d lQsn dkxt]
ekfpl] pkj vkyfiuA

vory niZ.k dks ydM+h ds xqVds esa vkyfiuksa
dh lgk;rk ls Q¡lk, ¼fp= 12-15½A nwljs ydM+h ds
xqVds ij lQsn dkxt dks xksan dh lgk;rk ls
fpidk,a rkfd og ,d insZ dh rjg dk;Z djsA fp=kuqlkj
,d tyrh gqbZ eksecŸkh dks insZ ds Åij jf[k,A

vc eksecŸkh rFkk insZ dh O;oLFkk dks bl
Ádkj vkxs&ihNs ljdkb, fd eksecŸkh dh ykS dk
ÁfrfcEc vf/kdre pedhyk gksA ;g ÁfrfcEc mYVk
rFkk oLrq ds vkdkj ds cjkcj gksxkA bl fLFkfr esa
eksecŸkh rFkk mldk ÁfrfcEc nksuksa niZ.k ds oØrk
dsUnz ij gkasxsA niZ.k ls bl nwjh dks ekfi,] ;g nwjh
niZ.k dh oØrk f=T;k ds cjkcj gksxhA Qkssdl nwjh]
oØrk f=T;k dh vk/kh gksrh gSA vr% vc vki niZ.k
dh Qksdl nwjh Hkh tku x,A

12-6-2 vory niZ.k }kjk cuk ÁfrfcEc 12-6-2 vory niZ.k }kjk cuk ÁfrfcEc 12-6-2 vory niZ.k }kjk cuk ÁfrfcEc 12-6-2 vory niZ.k }kjk cuk ÁfrfcEc 12-6-2 vory niZ.k }kjk cuk ÁfrfcEc (Image Formed By a Concave Mirror)

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &5&5&5&5&5

          vko’;d lkexzh& vory niZ.k] fDyi] oLrq ¼eksecŸkh½ xkasn] ydM+h dk xqVdk] lQsn dkxt]
ekfplA

mijksDr iz;ksx esa niZ.k ds lkeus ,d xqVds ij eksecRrh jf[k, ,oa nwljs xqVds ij lQsn dkxt
ls fyiVk ydM+h dk inkZ cukb,A oLrq ¼eksecRrh½ dks niZ.k ds lkeus fHkUu&fHkUu fLFkfr;ksa esa j[kdj insZ
dks niZ.k ds lkeus vkxs&ihNs bl izdkj f[kldkb, fd niZ.k }kjk cuus okys izfrfcac bl insZ ij cusA fofHkUu
fLFkfr;ksa esa cuus okys izfrfcacksa dh fLFkfr] vkÑfr ,oa izÑfr dks uhps nh xbZ lkj.kh esa fyf[k,A bldh tk¡p]
fn, x, fp=ksa ¼12-16 d] [k] x] ?k½ }kjk dhft,A

fp= 12-15

ÁfrfcEc
(Image)

oLrq (Object)

niZ.k

PO C

A

M

M’

F

B

fp= 12-16 d

(Mirror)
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P
C

A
M

O
F

B

A

O F

B

M

lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) 12-2 12-2 12-2 12-2 12-2

     Ø-Ø-Ø-Ø-Ø-  oLrq dh fLFkfr oLrq dh fLFkfr oLrq dh fLFkfr oLrq dh fLFkfr oLrq dh fLFkfr ÁfrfcEc dh fLFkfrÁfrfcEc dh fLFkfrÁfrfcEc dh fLFkfrÁfrfcEc dh fLFkfrÁfrfcEc dh fLFkfr  ÁfrfcEc dh Á—fr ÁfrfcEc dh Á—fr ÁfrfcEc dh Á—fr ÁfrfcEc dh Á—fr ÁfrfcEc dh Á—fr  ÁfrfcEc dk vkdkj ÁfrfcEc dk vkdkj ÁfrfcEc dk vkdkj ÁfrfcEc dk vkdkj ÁfrfcEc dk vkdkj

 1 C ls ijs &&&&&&&&& &&&&&&&&&    &&&&&&&&&
¼fp= 12-16 d½

  2 C ij C ij okLrfod rFkk mYVk      oLrq ds cjkcj
¼fp= 12-16 [k½

 3 C rFkk F ds chp &&&&&&&&& &&&&&&&&&    &&&&&&&&&
¼fp= 12-16 x½

 4 F rFkk P ds chp   niZ.k ds ihNs curk gS vkHkklh   oLrq ls cM+k
     bls insZ ij izkIr ugha

¼fp= 12-16 ?k½     fd;k tk ldrkA vr%
      niZ.k esa gh ns[ksaA

fp= 12-16 ?k

A

O

M’

M

F PC

B

I

M’ M’
fp= 12-16 [k fp= 12-16 x

(S.N.)  (Position of The Object) (Position of the Image)     (Nature of the Image)       (Size of the Image)
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12-6-3 mŸky niZ.k }kjk cuk;k x;k Áfrfcac 12-6-3 mŸky niZ.k }kjk cuk;k x;k Áfrfcac 12-6-3 mŸky niZ.k }kjk cuk;k x;k Áfrfcac 12-6-3 mŸky niZ.k }kjk cuk;k x;k Áfrfcac 12-6-3 mŸky niZ.k }kjk cuk;k x;k Áfrfcac (Image formed by the Convex Mirror)%%%%%
mŸky niZ.k }kjk cuk;k x;k Áfrfcac lnSo vkHkklh] lh/kk rFkk vkdkj es a oLrq ls NksVk

gksrk gS ¼ fp= 12-17½A

fp= 12-17

12-6-4 xksyh; niZ.k ds mi;ksx 12-6-4 xksyh; niZ.k ds mi;ksx 12-6-4 xksyh; niZ.k ds mi;ksx 12-6-4 xksyh; niZ.k ds mi;ksx 12-6-4 xksyh; niZ.k ds mi;ksx (Use of Spherical Mirrors)

mŸky niZ.k oLrq dk NksVk Áfrfcac cukrk gS] blfy, blds }kjk cM+k {ks= Hkh vklkuh ls ns[kk tk
ldrk gSA bldk mi;ksx okguksa esa Mªkbojksa }kjk vius ihNs ds okguksa dks ns[kus ds fy, fd;k tkrk gS tcfd
vory niZ.k dk mi;ksx VkpZ rFkk lpZykbV esa Ádk’k dks nwj rd QSykus esa fd;k tkrk gSA nar fo’ks"kK
budk Á;ksx nk¡rksa dk cM+k Áfrfcac ÁkIr dj jksx dh tkudkjh izkIr djus ds fy, djrs gSaA

12-7 ysalksa }kjk cus izfrfcac 12-7 ysalksa }kjk cus izfrfcac 12-7 ysalksa }kjk cus izfrfcac 12-7 ysalksa }kjk cus izfrfcac 12-7 ysalksa }kjk cus izfrfcac (Images formed by lenses)
 vkius gSaMysal ns[kk gksxkA ;g cgqr NksVs fizUV dks i<+us ds fy, mi;ksx esa yk;k tkrk gS ¼fp=

12-18½A vkius bldk mi;ksx phaVh] dkdjksp vkfn ds Hkkxksa dks ns[kus ds fy, fd;k gksxkA
ysalksa dk mi;ksx p'eksa] nwjchuksa rFkk lw{en'khZ esa fd;k

tkrk gSA nks i`"Bksa ls f?kjs gq, ikjn'khZ ek/;e dks ysal dgrs gSaA
,sls ysal tks fdukjksa dh vis{kk chp esa eksVs izrhr gksrs gSa mÙky
ysal dgykrs gSa ¼fp= 12-19 d½ vkSj tks fdukjksa dh vis{kk chp
esa irys eglwl gksrs gSa vory ysal dgykrs gaS ¼fp= 12-19 [k½A
ysal ikjn'khZ gksrs gaS rFkk buesa ls izdk'k xqtj ldrk gSA
lkekU;r% mÙky ysal ml ij iM+us okyh izdk'k dh fdj.kksa dks
vanj dh vksj eksM+ nsrk gS blfy, bls vfHklkjh ysal Hkh dgrs gSa
tcfd vory ysal ml ij iM+us okyh izdk'k dh fdj.kksa dks ckgj
dh vksj eksM+ nsrk gS blfy, bls vilkjh ysal dgrs gSaA

fp= 12-19 ¼d½ mÙky ysal (Convex lens) fp= 12-19 ¼[k½ vory ysal (Concave lens)

mŸky niZ.k

ÁfrfcacoLrq F C

 fp= 12-18 ,d gSaM ysal
(Magnifying glass)

(Convex Mirror)

(Image)(Object)
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geus niZ.kksa ds fy, ns[kk gS fd oLrq dh fofHkUu fLFkfr;ksa ds fy, izfrfcacksa dh izd`fr rFkk lkbt
cnyrk gS vkb,] vc ,d fØ;kdyki }kjk ns[ksa fd D;k yslksa ds fy, Hkh ,slk gksrk gSA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &6&6&6&6&6

vko';d lkexzh& mÙky ysal] LVSaM] eksecRrh] dkxt] ekfplA
,d mÙky ysal ysdj mls est ij j[ks LVSaM ij yxkb, ¼fp= 12-20½A est ij ,d tyrh gqbZ

eksecÙkh dks ysal ls 50 lseh dh nwjh ij jf[k,A eksecÙkh dh ykS dk Li"V izfrfcac ysal ds nwljh vksj j[ks
dkxt ds insZ ij izkIr dhft,A blds fy, vkidks insZ dks ysal dh vksj ;k ysal ls nwj ys tkuk gksxkA fdl
izdkj dk izfrfcac izkIr gqvk] okLrfod ;k vkHkklh\

    

       d   [k
fp= 12-20 d rFkk [k fofHkUu nwfj;ksa ij j[kh eksecÙkh dh ykS dk mÙky ysal }kjk cuk izfrfcac

vc ysal ls eksecÙkh dh nwjh cny&cny dj izR;sd voLFkk esa dkxt ds insZ dks vkxs ihNs
ljdkdj eksecÙkh dh ykS dk izfrfcac izkIr dhft,A dkih esa lkj.kh cukdj izkIr izs{k.kksa dks fyf[k,A D;k
vkidks oLrq dh fdlh fLFkfr esa ,slk izfrfcac feyrk gS tks lh/kk rFkk cM+k gks\ blh izdkj vory ysal
}kjk cus izfrfccksa dk v/;;u dhft,A vory ysal }kjk cus izfrfcac lnSo vkHkklh] lh/ks rFkk oLrq dh
lkbt ls NksVs gksrs gSaA

 12-8  lw;Z dk izdk'k & 'osr vFkok jaxhu  12-8  lw;Z dk izdk'k & 'osr vFkok jaxhu  12-8  lw;Z dk izdk'k & 'osr vFkok jaxhu  12-8  lw;Z dk izdk'k & 'osr vFkok jaxhu  12-8  lw;Z dk izdk'k & 'osr vFkok jaxhu (Sunlight-White or Coloured?)

vkius vkdk'k esa banz/kuq"k ns[kk gksxk] ;g izk;% o"kkZ ds i'pkr tc lw;Z vkdk'k esa f{kfrt ds ikl
gksrk gS rc fn[kk;h nsrk gSA banz/kuq"k vusd jaxksa ds ,d cM+s /kuq"k :i esa vkdk'k esa fn[kkbZ nsrk gS ¼fp=
12-21½A

 

fp= 12-21 banz/kuq"k (Rainbow)
banz/kuq"k esa eksVs rkSj ij lkr o.kZ ¼jax½ gksrs gSa&yky] ukjaxh] ihyk] gjk] uhyk] tkequh rFkk cSaxuhA

lkcqu ds cqycqyksa rFkk lhMh ls ijkofrZr gksus okys izdk'k esa Hkh vusd o.kZ fn[kkbZ nsrs gSaA vr% dgk tk
ldrk gS fd lw;Z dk izdk'k fofHkUu o.kksaZ dk feJ.k gSA

(Image formed by a convex lens for the candle flame placed at different distance from it)
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     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) %& %& %& %& %&

1 oØrk dsUnz ls vki D;k le>rs gSa \
2 vory niZ.k esa eq[; v{k ds lekukUrj vkifrr fdj.k ds laxr ijkofrZr fdj.k  dks fp= }kjk

n’kkZb,A
3 vory niZ.k ds nks mi;ksx fyf[k,A
4- fdl izdkj dk ysal lnSo vkHkklh izfrfcac cukrk gS\

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt)

fdlh pednkj lrg ls izdk’k dh fdj.kksa dk Vdjkdj fdlh fuf’pr fn’kk esa pyk tkuk izdk’k dk
ijkorZu dgykrk gSA
ijkorZu ds nks fu;e gSaA igys fu;e ds vuqlkj vkifrr fdj.k] ijkofrZr fdj.k rFkk vkiru fcanq ij vfHkyEc
,d gh ry esa gksrs gaSA nwljs fu;e ds vuqlkj vkiru dks.k lnSo ijkorZu dks.k ds cjkcj gksrk gSA
lery niZ.k essa ijkofrZr fdj.ksa niZ.k ds ihNs j[kh fdlh oLrq ls vkrh gqbZ izrhr gksrh gSaA bls oLrq dk
vkHkklh izfrfcac dgrs gSaA bls insZ ij izkIr ugha fd;k tk ldrkA
lery niZ.k esa cuk izfrfcac oLrq ds vkdkj dk gksrk gS rFkk niZ.k ls mruh gh nwjh ij ihNs curk gS
ftruh nwjh ij oLrq niZ.k ds vkxs gksrh gSA
lery niZ.k }kjk cuus okys izfrfcac dk nk;k¡ Hkkx oLrq dk ck;k¡ Hkkx vkSj izfrfcac dk ck;k¡ Hkkx oLrq
dk nk;k¡ Hkkx gksrk gSA bls ik’oZ ifjorZu dgk tkrk gSA
xksyh; niZ.k nks Ádkj ds gksrs gSa % vory rFkk mŸky niZ.kA
xksyh; niZ.k ftl xksys dk Hkkx gS] mldk dsUnz] oØrk dsUnz dgykrk gSA
eq[; v{k ds lekukUrj vkifrr fdj.ksa niZ.k ls ijkorZu ds i’pkr~ ftl fcanq ls gksdj xqtjrh gSa mls
xksyh; niZ.k dk Qksdl dgrs gSaA
tc fdlh fcanq ls pyus okyh fdj.kas ijkorZu ds i’pkr niZ.k ds lkeus okLro esa feyrh gSa] rc os
okLrfod Áfrfcac cukrh gaSA okLrfod Áfrfcac insZ ij ÁkIr fd;k tk ldrk gSA
eq[; v{k ds lekukUrj Ádk’k dh fdj.k fdlh vory niZ.k ls ijkorZu ds i’pkr~ Qksdl ls
gksdj xqtjrh gSA
niZ.k ds Qksdl ls xqtjus okyh Ádk’k dh fdj.k ijkorZu ds i’pkr~ eq[; v{k ds lekukUrj gks tkrh gSA
niZ.k ds oØrk dsUnz ls xqtjus okyh Ádk’k dh fdj.ksa niZ.k ls ijkorZu ds i’pkr~ mlh ekxZ ls ykSV tkrh gaSA
mŸky niZ.k }kjk lnk NksVk vkSj vkHkklh Áfrfcac curk gSA
mÙky ysal }kjk cuus okyk izfrfcac okLrfod vFkok vkHkklh gksrk gSA
vory ysal }kjk cuus okyk izfrfcac lnSo lh/kk] vkHkklh rFkk oLrq ls NksVk gksrk gSA
'osr izdk'k lkr o.kksZ dk feJ.k gSA

 vH;kl ds Á’u vH;kl ds Á’u vH;kl ds Á’u vH;kl ds Á’u vH;kl ds Á’u (Questions for practice)

iz’u 1 lgh fodYi pqfu, iz’u 1 lgh fodYi pqfu, iz’u 1 lgh fodYi pqfu, iz’u 1 lgh fodYi pqfu, iz’u 1 lgh fodYi pqfu, (Choose the correct answer) &&&&&
1- ijkorZu dk dks.k gksrk gS&

¼d½ vkifrr fdj.k vkSj niZ.k dh lrg ij [khaps x, vfHkyEc ds chp dk dks.k

¼[k½ ijkofrZr fdj.k vkSj niZ.k dh lrg ij [khaps x, vfHkyEc ds chp dk dks.k
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¼x½ ijkofrZr fdj.k vkSj niZ.k dh lrg ds chp dk dks.k

¼?k½ vkifrr fdj.k vkSj niZ.k dh lrg ds chp dk dks.k

2- ,d lery niZ.k esa vkiru dks.k gksxk&

¼d½ ijkorZu dks.k ds cjkcj ¼[k½ ijkorZu dks.k ls de

¼x½ ijkorZu dks.k ls vf/kd ¼?k½ buesa ls dksbZ ugha

3- lery niZ.k }kjk cus izfrfcac dh iz—fr gksrh gS&

¼d½ vkHkklh vkSj lh/kk ¼[k½ oLrq ds cjkcj

¼x½ ik’oZ&ifjofrZr izfrfcac ¼?k½ mijksDr lHkh

4- xksyh; niZ.k dh Qksdl nwjh %
¼d½ oØrk f=T;k ds cjkcj gksrh gSA ¼[k½ oØrk f=T;k dh vk/kh gksrh gSA
¼x½ oØrk f=T;k dh ,d pkSFkkbZ gksrh gSA ¼?k½ buesa ls dksbZ ughaA

5- okgu pkyd ihNs ds n`’; ns[kus gsrq mi;ksx djrs gSa%&

¼d½ vory niZ.k ¼[k½ mŸky niZ.k

¼x½ lery niZ.k ¼?k½ buesa ls dksbZ ughaA

¼2 ½¼2 ½¼2 ½¼2 ½¼2 ½ mfpr laca/k tksfM+, mfpr laca/k tksfM+, mfpr laca/k tksfM+, mfpr laca/k tksfM+, mfpr laca/k tksfM+, (Match the following) %& %& %& %& %&

fu;fer ijkorZu mYVk izfrfcac

vfu;fer ijkorZu lh/kk izfrfcac

okLrfod izfrfacac fpduh lrg

vkHkklh izfrfacac leku vkdkj dk izfrfcac

lery niZ.k [kqjnjh lrg

¼3 ½¼3 ½¼3 ½¼3 ½¼3 ½ fuEu Á’uksa ds mŸkj nhft, fuEu Á’uksa ds mŸkj nhft, fuEu Á’uksa ds mŸkj nhft, fuEu Á’uksa ds mŸkj nhft, fuEu Á’uksa ds mŸkj nhft, (Answer the following questions) %& %& %& %& %&

1-   ik’oZ ifjorZu ls vki D;k le>rs gSa \

2-   ijkorZu fdls dgrs gSa\

3-   fdlh vory niZ.k dk oØrk dsUnz dSls Kkr djsaxsA

4-   mŸky niZ.k ds nks mi;ksx fyf[k,A

5-   ,d vory niZ.k dh Qksdl nwjh 20 lseh gSA bldh oØrk f=T;k Kkr dhft,A

6-   vory niZ.k }kjk oLrq dk Áfrfcac cukdj mldh fLFkfr o Á—fr crkb,] tcfd &

d-  oLrq oØrk dsUnz ij gksA

[k-  oLrq oØrk dsUnz rFkk Qksdl ds chp gksA
7-   ;fn vki oLrq ds vkdkj ls cM+k izfrfcac ns[kuk pkgsa rks fdl izdkj ds niZ.k dk mi;ksx djsaxsA
8- vkids ikl 20 lseh oØrk f=T;k okyk vory niZ.k gSA ,d oLrq dk okLrfod ,oa mlds

cjkcj izfrfcEc cukus ds fy, mls dgka ij j[ksaxsA
9- mÙky rFkk vory ysalksa esa nks varj fyf[k,A
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 bUgsa Hkh dhft,  bUgsa Hkh dhft,  bUgsa Hkh dhft,  bUgsa Hkh dhft,  bUgsa Hkh dhft, (Do these also) & & & & &

1-1 -1 -1 -1 - viuk cgqewfrZn’khZ ¼dSykbMksLdksi½ cukb,viuk cgqewfrZn’khZ ¼dSykbMksLdksi½ cukb,viuk cgqewfrZn’khZ ¼dSykbMksLdksi½ cukb,viuk cgqewfrZn’khZ ¼dSykbMksLdksi½ cukb,viuk cgqewfrZn’khZ ¼dSykbMksLdksi½ cukb,     (Make your kaleidoscope) & & & & &
niZ.k dh ,d tSlh rhu ifV~V;k¡ yhft,A  bUgsa jcj ds NYyksa ls vkil esa tksM+dj ,d frdksuh uyh
cuk yasA /;ku jgs fd rhuksa ifV~V;ksa dh pdenkj lrgsa vanj dh rjQ gksaA uyh ds ,d eq¡g dks
vYi&ikjn'kZd dkxt ls <d nhft, vkSj jcj ds NYys ls bl dkxt dks ck¡f/k,A vc blesa jaxhu
pwfM+;ksa ds dqN NksVs&NksVs VqdM+s MkysaA bldks gkFk esa mBk yhft, ftlls fd uhps ls dqN izdk'k vk
ldsA [kqys eq¡g dh rjQ ls blds vanj ns[kasA D;k fn[krk gS \ D;k vki crk ldrs gSa fd ,slk D;ksa
gksrk gS \ dSykbMksLdksi dks FkksM+k lk fgykb, vkSj fQj ls blesa nsf[k,A bl rjg vki dbZ lqUnj
vkd`fr;k¡ ns[k ldrs gSaA

2 -2 -2 -2 -2 - U;wVu dh dyj fMLd U;wVu dh dyj fMLd U;wVu dh dyj fMLd U;wVu dh dyj fMLd U;wVu dh dyj fMLd (Newton's colour disc)

vko';d lkexzh & xÙks dk VqdM+k] lkr jax ds isaV] isaflyA
yxHkx 10 laseh O;kl ds xÙks dh ,d xksykdkj pdrh yhft,A bl pdrh dks lkr Hkkxksa esa ck¡V
nhft,A fp=&12-22 d esa fn[kk, vuqlkj bu Hkkxksa dks banz/kuq"k ds lkr jaxksa ls isaV dhft, ;k vki
bu Hkkxksa esa lkr jaxksa ds dkxt Hkh fpidk ldrs gSaA pdrh ds dsUnz ij ,d NksVk fNnz cukb,A pdrh
dks ,d isafly dh uksad ij <hys ls yxkb,A vc ;g nsf[k, fd pdrh Lora=rkiwoZd ?kwe ldsA pdrh
dks fnu ds izdk'k esa ?kqekb,A tc pdrh rsth ls ?kwerh gS] rks jax vkil esa fey tkrs gSa rFkk pdrh
lQsn jax dh fn[kkbZ nsrh gS ¼fp= 12-22 [k½A bl pdrh dh *U;wVu dks dyj fMLd* dgrs gaSA bls
iqjkuh lh-Mh- esa dapk Qalkdj Hkh cuk;k tk ldrk gSA

fp= 12-22 ¼d½ lkr o.kksaZ okyh fMLd      fp= 12-22 ¼[k½ rsth ls ?kqekus ij 'osr izrhr gksrh gS

bl fØ;kdyki ls ;g Hkh irk pyrk gS fd lQsn jax dk izdk'k] cgqr ls jaxksa ls feydj curk gSA

 (A disc with seven colours) (It appears white on rotating)



iŸkh

ruk

tM+sa

13

ikS/kksa dh tM+sa Hkwfe ls ikuh vkSj [kfut yo.kksa dk vo'kks"k.k djrh gaSA ;g ikuh vkSj [kfut yo.k
rus ds }kjk ikS/ks ds fofHk™k Hkkxksa esa igq¡pk, tkrs gSaA vki tkurs gSa fd nSfud thou esa ikuh dks ,d LFkku
ls nwljs LFkku rd ys tkus ds fy, ikbi&ykbu dk mi;ksx fd;k tkrk gSA lksfp,] D;k ikS/ks ds 'kjhj esa
Hkh ikbi dh ,slh O;oLFkk gksrh gS \ ftlls cM+s&cM+s o`{kksa esa tM+ksa ds }kjk vo'kksf"kr ikuh dks Åij ifŸk;ksa
rd igq¡pk fn;k tkrk gSA vkius ikS/kksa esa ik, tkus okys laogu Ård&tyokfguh ¼tkbye½ ,oa jlokfguh
¼¶yks,e½ ds ckjs esa i<+k gSA vkb,] ns[ksa ikS/kksa esa ikuh ,oa [kfut yo.kksa dk laogu rFkk ifŸk;ksa esa cus Hkkstu
dk LFkkukarj.k dSls gksrk gS ¼fp=&13-1 rFkk 13-1v½A

     fp=&13-1v ikS/ks esa jl ifjogu fp=&13-1 ikS/ks esa ty ifjogu

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) -11111

           vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh (Materials required)%&     dk¡p dk fxykl ;k pkSM+s eq¡g dh cksry] lsÝsuhu
;k bvkslhu ;k yky L;kgh] ckyle ;k fpjS;k dk dksey ruk] rsst /kkj okyk CysM] LykbM lw{en'khZ A

fdlh dk¡p ds fxykl vFkok pkSM+s eq¡g okyh cksry esa ikuh ysdj mlesa lsÝsuhu ;k bvkslhu vFkok
yky L;kgh dh dqN cwansa MkysaA ckyle ;k fpjS;k vFkok fdlh dksey rus okys ikS/ks dh Vgfu;ksa dks jaxhu
ikuh esa j[ksa ¼fp= 13-2½A yxHkx ,d ?kaVs ds ckn rus dks irys VqdM+ksa esa dkVsa vkSj lcls iryh dkV dks
LykbM ij j[kdj lw{en'khZ esa ns[ksaA dkV esa jaxhu fn[kkbZ nsus okyk Hkkx dkSu lk gS \ fp= 6-4 ls feyku
djsa rFkk igpkusaA

iŸkh

ruk

tM+sa

(TRANSPORTATION IN LIVING ORGANISMS)
     lthoksa esa ifjogulthoksa esa ifjogulthoksa esa ifjogulthoksa esa ifjogulthoksa esa ifjogu

(Leaf)

(Stem)

(Roots)

(Leaf)

(Stem)

(Roots)

 (Mineral Transportation in Plants) (Water Transportation in Plants)

13-113-113-113-113-1 ikS/kksa esa ikuh] [kfut yo.kksa dk laogu ,oa Hkkstu dk LFkkukUrj.k &ikS/kksa esa ikuh] [kfut yo.kksa dk laogu ,oa Hkkstu dk LFkkukUrj.k &ikS/kksa esa ikuh] [kfut yo.kksa dk laogu ,oa Hkkstu dk LFkkukUrj.k &ikS/kksa esa ikuh] [kfut yo.kksa dk laogu ,oa Hkkstu dk LFkkukUrj.k &ikS/kksa esa ikuh] [kfut yo.kksa dk laogu ,oa Hkkstu dk LFkkukUrj.k &
     (Absorption of Water and Minerals and Transportation of Food in Plants)
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ikS/ks esa ifjogu
fp=&13-2fp=&13-2fp=&13-2fp=&13-2fp=&13-2

blh rjg rus ij yxh iŸkh dh iryh dkV dks dkVsa vkSj lw{en'khZ esa ns[kdj rus dh dkV ds jaxhu
Hkkx ls rqyuk djsaA vki ns[ksaxs fd rus dh dkV esa fn[kkbZ nsus okyk jaxhu Hkkx okLro esa ikS/ks dk tkbye
gSA ¼fp=&6-4½ esa tkbye dh fLFkfr ds vk/kkj ij mUgsa igpkuus dk iz;kl djsaA

fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) - 22222

       vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh (Materials required)%&     xqM+gy ;k ihiy dh nks Vgfu;k¡] rst /kkj okyk
pkdw ;k CysM] fxykl ;k cksryA

xqM+gy ;k ihiy vFkok vU; dM+s rus okys ikS/ks dh nks Vgfu;k¡ ysaA
,d Vguh ^v* esa fp=&13-3 ds vuqlkj Nky dks fdlh rst /kkj okys pkdw
;k CysM ls oy; (ring) ds #i esa dkVdj fudky ysaA nwljh Vguh ^c* ds
dVs gq, Hkkx ds chp fdlh vkyfiu ;k lqbZ dh lgk;rk ls fp=kuqlkj
Årdksa dks bl rjg lko/kkuh ls u"V djsa fd dsoy Nky gh cp tk,A vc
nksuksa Vgfu;ksa dks jaxhu ikuh ls Hkjs fxykl ;k cksry esa j[ksa rFkk izR;sd 2&3
?kaVksa ckn voyksdu dj fuEu iz'uksa ds mŸkj dkWih esa fy[ksa &

¼1½ nksuksa Vgfu;ksa dh ifŸk;ksa esa D;k varj fn[kkbZ ns jgk gS \

fp=&13-3

Vguh ^v*

Vguh ^c* Vguh ^c*Vguh ^v*

(Transportation in Plants)

(Branch ‘b’) (Branch ‘a’) (Branch ‘b’)

(Branch ‘a’)
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¼2½ nksuksa Vgfu;ksa ds 'kh"kZ Hkkx dks dkVdj dVs gq, fljksa dks ns[ksaA nksuksa ds Årdksa
esa D;k varj fn[kkbZ ns jgk gS \

¼3½ ,d fnu ckn nksuksa Vgfu;ksa esa D;k varj fn[kkbZ nsrk gS \

¼4½ fn[kkbZ nsus okys varj dk dkj.k D;k gks ldrk gS \

vc fp=&13-3 ds vk/kkj ij le>us dk iz;kl djsa fd rus esa ¶yks,e ckgj dh vksj vFkkZr~ mldh
Nky esa fLFkr gksrk gS tcfd tkbye vanj dh vksj dM+s Hkkx esa fLFkr gksrk gSA vr% tc ge rus ^v* dh
Nky dks dkVdj fudky nsrs gSa rc Nky ds lkFk&lkFk ¶yks,e Hkh u"V gks tkrk gS fdUrq vanj dh vksj
tkbye lqjf{kr jgrk gSA blh izdkj rus ^c* dh Nky ds lkFk ¶yks,e rks lqjf{kr gksrk gS tcfd tkbye
u"V gks tkrk gSA bl dkj.k rus ̂ v* dh ifŸk;k¡ nwljs fnu Hkh rkth fn[kkbZ nsrh gSa tcfd rus ̂ c* dh ifŸk;k¡
eqj>k tkrh gSaA

  fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &3&3&3&3&3

Hkwfe esa yxs fdlh vuqi;ksxh thfor ikS/ks ds rus esa fØ;kdyki&2 ds vuqlkj oy; dkVsa rFkk 15
fnuksa rd izfrfnu voyksdu dj gksus okys ifjorZu dks uksV dj mldk dkj.k fy[ksaA

vkius ns[kk ;k lquk gksxk fd tc [ksrksa esa xsgw¡ ;k /kku dh Qly ds iŸks ihys iM+us yxrs gSa rc
fdlku [kkn vkSj ikuh Mkyrs gSa ftlls ifŸk;k¡ gjh gks tkrh gSaA D;ksafd [kkn esa mifLFkr [kfut yo.k ikuh
ds lkFk&lkFk ikS/ks ds fofHk™k Hkkxksa esa igq¡p tkrs gSa vkSj ifŸk;k¡ Hkkstu cukus yxrh gSaA

ge vkyw]xktj] ewyh] 'kyte] ftehdan vkfn [kkrs gSa tks okLro esa ifŸk;ksa esa cuk HkksT; inkFkZ gh
gS budk ifjogu ¶yks,e }kjk uhps tM+ksa dh fn'kk esa gksus ds dkj.k og ikS/kksa ds Hkwfexr Hkkxksa esa tek gks
tkrk gSA vki le> x, gksaxs fd laogu Ård gh ikS/kksa dh ikbi&ykbu gSa ftlesa tkbye ds }kjk ikuh
dk laogu gksrk gS vkSj ¶yks,e ds }kjk ifŸk;ksa esa cus Hkkstu dks ikS/ks ds vU; Hkkxksa rd igq¡pk;k tkrk gSA

  buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these)     &&&&&

1- [ksrksa ;k cxhpksa esa [kkn Mkyus ds ckn ikuh Mkyuk D;ksa vko';d gksrk gS \
2- vkyw vkSj 'kdjdan ds ikS/kksa esa &

d- Hkkstu ikS/ks ds fdl Hkkx esa curk gS \
[k- Hkkstu dk laxzg dgk¡ gksrk gS \
x- Hkkstu dk ifjogu fdlds }kjk gksrk gS \

3- ikS/kksa esa ifjogu dk D;k egRo gS \ fyf[k,A

13-213-213-213-213-2tarqvksa esa ifjogu tarqvksa esa ifjogu tarqvksa esa ifjogu tarqvksa esa ifjogu tarqvksa esa ifjogu (Transportation in Animal)
tSfod fØ;kvksa ds fy, izR;sd tho dks ÅtkZ dh vko';drk gksrh gSA tks mls

Hkkstu ls izkIr gksrh gSA ikpu vaxksa }kjk ipk gqvk Hkkstu iwjs 'kjhj eas Hkstk tkrk gS rFkk
vif'k"V vkSj mRlthZ inkFkksZa dks mRlthZ vaxksa rd igq¡pk;k tkrk gSA blh izdkj 'kjhj ds
lHkh vaxksa dks 'olu ds fy, yxkrkj vkWDlhtu dh vko';drk gksrh gSA lkFk gh bu
vaxksa esa 'olu fØ;k ds }kjk yxkrkj dkcZu MkbvkWDlkbM curh jgrh gS tks 'kjhj ds fy,
gkfudkjd gksrh gSA bls 'kjhj ls ckgj fudkyuk t:jh gksrk gSA bldk vFkZ ;g gS fd
thoksa ds 'kjhj esa fofHk™k inkFkksZa dk fdlh u fdlh  rjg ifjogu gksrk jgrk gSA vkb,] ns[ksa D;k lHkh thoksa
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fp=&13-4

 flj flj flj flj flj

gkFkgkFkgkFkgkFkgkFk

Q sQM sQ sQM sQ sQM sQ sQM sQ sQM s

f’kjk,¡f’kjk,¡f’kjk,¡f’kjk,¡f’kjk,¡

/kefu;k ¡/kefu;k ¡/kefu;k ¡/kefu;k ¡/kefu;k ¡

;d `r;d`r;d`r;d`r;d`r

 NksVh vkar NksVh vkar NksVh vkar NksVh vkar NksVh vkar

o `Ddo`Ddo`Ddo`Ddo`Dd

i Sji Sji Sji Sji Sj

euq"; esa jDr ifjogu dk js[kkfp=
        (Diagram of blood transportation in human being)

/keuh f'kjk

esa ;g ifjogu ,d leku gksrk gS vFkok vyx&vyx rjhdksa ls gksrk gS \
vki tkurs gSa dqN tho tSls vehck] iSjkehf’k;e vkfn brus NksVs gksrs gSa] fd bUgsa ge lw{en'khZ ls

gh ns[k ldrs gSaA pwafd vf/kdka'k lw{e ,d dksf'kd tho ikuh esa jgrs gSa] vr% buesa folj.k fof/k }kjk fofHk™k
inkFkZ 'kjhj ds Hkhrj vFkok ckgj igq¡prs jgrs gSaA

13-2-113-2-113-2-113-2-113-2-1 euq";ksa eas jDr ifjogu euq";ksa eas jDr ifjogu euq";ksa eas jDr ifjogu euq";ksa eas jDr ifjogu euq";ksa eas jDr ifjogu (Blood Circulation in Human Being) &&&&&
euq";ksa esa fofHk™k inkFkksZa ds ifjogu dk dke jDr djrk gSA vkb,] ns[ksa fd jDr D;k gS vkSj ;g

'kjhj ds lHkh Hkkxksa esa dSls igq¡prk gS \
ge tkurs gSa fd jDr ,d la;ksth Ård gSA ;g dsoy rjy inkFkZ gh ugha gS] ;fn jDr dh iryh

lh rg dks dk¡p dh LykbM ij j[kdj lw{en'khZ ls ns[ksa rks blesa cgqr ls d.k Hkh fn[kkbZ nsrs gSaA ;s d.k
okLro esa dksf'kdk,¡ gSa tks IykTek esa rSjrh jgrh gSaA IykTek jDr dk rjy Hkkx gS ftlesa 92 izfr'kr ikuh
gksrk gSA 'ks"k 8 izfr'kr esa HkksT; inkFkZ] mRlthZ inkFkZ rFkk [kfut yo.k gksrs gSaA
ftudk jDr }kjk ifjogu fd;k tkrk gSA jDr dksf'kdk,¡ eq[;r% rhu izdkj dh
gksrh gSa ¼fp=&13-3v½&

1- yky jDr df.kdk,¡ 1- yky jDr df.kdk,¡ 1- yky jDr df.kdk,¡ 1- yky jDr df.kdk,¡ 1- yky jDr df.kdk,¡ (Red blood corpuscles)&&&&&;s yky jax dh dksf'kdk,¡
gSa tks vkdkj esa NksVh o la[;k esa vf/kd gksrh gSaA blfy, jDr dk jax yky fn[kkbZ
nsrk gSA budk yky jax tfVy inkFkZ ^^gheksXyksfcu** ds dkj.k gksrk gSA yky jDr
df.kdk,¡ vf/kd gksus ij gekjk 'kjhj vf/kd vkWDlhtu ys ldrk gSA

2- 'osr jDr df.kdk,¡2- 'osr jDr df.kdk,¡2- 'osr jDr df.kdk,¡2- 'osr jDr df.kdk,¡2- 'osr jDr df.kdk,¡ (White blood corpuscles) &&&&&     ;s dksf'kdk,¡ jaxghu]
vkdkj esa cM+h vkSj la[;k esa de gksrh gSaA ;fn 'kjhj esa jksxk.kq] thok.kq ;k vU;
ckgjh inkFkZ izos'k dj tkrs gSa rks mUgsa 'osr jDr df.kdkvksa ds }kjk u"V dj
fn;k tkrk gSA bl rjg ;s gekjs 'kjhj dh j{kk djrh gSaA

3- IysVysV~l 3- IysVysV~l 3- IysVysV~l 3- IysVysV~l 3- IysVysV~l (Platelets) & & & & & vkius ns[kk gksxk fd tc pksV yxrh gS rks jDr fudyrk gSA ;fn jDr
dh cwan tehu ij iM+ tk, rks og dqN nsj esa te tkrh gSA Bhd blh rjg pksV okys LFkku ij Hkh jDr
te tkrk gSA jDr teus dk dkj.k jDr esa mifLFkr
IysVysV~l gh gSaA ;s Hkh ,d izdkj dh dksf'kdk,¡ gSa tks
la[;k esa yky jDr df.kdkvksa ls de gksrh gSaSSSSA

dHkh&dHkh nq?kZVuk gksus ij ;k chekjh ls euq";
ds 'kjhj esa jDr dh deh gks tkrh gSA rc MkWDVj }kjk
LoLFk euq"; ds jDr dks jksxh ds 'kjhj esa igq¡pkdj mldh
thou j{kk dh tkrh gSA bl fØ;k dks [kwu p<+kuk
¼jDrk/kku½ dgrs gSaA tks euq"; jDr nsrk gS mls nkrk vkSj
tks jksxh jDr ysrk gS mls xzkgh dgrs gSaA fdUrq jDrk/kku
vklku ugha gSA vko';drk ds le; mlh ds leku jDr
okys euq"; dk feyuk cgqr vko';d gksrk gSA

fiNyh d{kk esa vkius ân;] f'kjkvksa vkSj /kefu;ksa
ds ckjs esa i<+k gSA ân; ifjogu ¼ifjlapj.k½ ra= dk
izeq[k vax gSA vkWDlhtu ;qDr jDr /kefu;ksa ds }kjk
ân; ls ckgj tkrk gSA /kefu;ksa dh 'kk[kk,¡ tSls&tSls
Årdksa esa QSyrh gSa os NksVh o iryh gksrh tkrh gSa ftUgsa
jDr dsf'kdk,¡ dgrs gSa ¼fp=&13-4½A

fp=&13-3v
la;ksth Ård ¼jDr½

 Connective Tissue (Blood)

yky jDr df.kdk,¡

'osr jDr
df.kdk,¡

IysVysV~l
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;s jDr dsf'kdk,¡] dksf'kdkvksa ds chp ls xqtjrh gSa vkSj jDr] dksf'kdk ds laidZ esa vkrk gS] ftlls
jDr vkSj dksf'kdk ds chp inkFkksZa dh vnyk&cnyh gks tkrh gSA

;s jDr dsf'kdk,¡ vkil esa feydj eksVh okfguh cukrh gSa ftls f'kjk dgrs gSaA f'kjk,¡ de vkWDlhtu
;qDr jDr dks 'kjhj ds fofHkUu Hkkxksa ls ân; esa ykrh gSaA

cgqdksf'kd] vd'ks#dh tarqvksa esa ifjogu ds fy, vyx&vyx rjg dh O;oLFkk gksrh gSA izk;% buesa
euq";ksa ds leku ân; ,oa jDr ufydkvksa dk vHkko gksrk gS vr% jDr lh/ks dksf'kdkvksa ds laidZ esa gksrk
gS bls [kqyk ifjlapj.k ra= dgrs gSaA lHkh d'ks#dh tarqvksa esa jDr] ân; }kjk iEi fd;k tkrk gS rFkk
ufydkvksa esa cgrk gSA bls can ifjlapj.k ra= dgrs gSaA

vkb, ns[ksa /keuh vkSj f'kjk esa D;k varj gS &
/keuh vkSj f'kjk esa varj /keuh vkSj f'kjk esa varj /keuh vkSj f'kjk esa varj /keuh vkSj f'kjk esa varj /keuh vkSj f'kjk esa varj (Difference between Veins and Arteries)

/keuh /keuh /keuh /keuh /keuh (Arteries)                          f'kjk                           f'kjk                           f'kjk                           f'kjk                           f'kjk (Veins)

 1- /keuh dh nhokj eksVh gksrh gSA 1- f'kjk dh nhokj /keuh dh nhokj ls iryh
gksrh gSA

 2- ;s vanj ls ladjh gksrh gSA 2- ;s vanj ls pkSM+h gksrh gSA
 3- nhokj eksVh gksus ds dkj.k blesa 3- nhokj iryh gksus ds dkj.k blesa jDr u

jDr u gksus ij Hkh ;s fipdrh gksus ij ;s fipd tkrh gSA
ugha gSA

 4- blesa jDr rst xfr ls >Vds 4- blesa jDr /kheh o ,d lh xfr ls cgrk gSA
ds lkFk cgrk gSA

MkWDVj tc gkFk idM+dj uCt ns[krs gSa rc okLro esa /keuh esa jDr cgus ds dkj.k gksus okys
>Vdksa dks gh fxurs gSaA vki Hkh bUgsa eglwl dj ldrs gSaA vkius jDrpki (blood pressure) ds ckjs
esa lquk gksxkA okLro esa ;g /kefu;ksa esa jDr dk ncko gksrk gSA ftls fo'ks"k ;a= ls ukirs gSaA jDrpki
lkekU; ls vf/kd ;k de gksuk [krjukd gks ldrk gSA fpUrk djus] Hkkstu esa vf/kd olk dk mi;ksx
djus rFkk i;kZIr 'kkjhfjd dk;Z ,oa O;k;ke u djus ls Hkh jDrpki esa ifjorZu gks ldrk gSA

vkb,] /kefu;ksa ls jDr ds izokg dk vuqHko djus ds fy, ,d fØ;kdyki djrs gSaA

      fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 4& 4& 4& 4& 4

vius nkfgus gkFk dh e/; rFkk rtZuh v¡xqyh dks viuh ckb± dykbZ ds Hkhrjh
Hkkx ij jf[k, ¼fp= 13-5½A D;k vki fdlh Lianu xfr /kd&/kd dks eglwl
dj lds\ ;g Lianu] ukM+h Lian ¼uCt½ dgykrk gS vkSj ;g /kefu;ksa esa izokfgr
gks jgs jDr ds dkj.k gksrk gSA nsf[k, fd ,d fefuV esa fdruh ckj Lianu gksrk
gSA izfr fefuV Lianksa dh la[;k Lianu nj dgykrh gSA foJke voLFkk esa fdlh
LoLFk o;Ld O;fDr dh Lianu nj lkekU;r% izfr fefuV 72&80 Lianu gksrh
gSA vius 'kjhj esa ,sls vU; LFkkuksa dk irk yxkb,] tgk¡ vki ukM+h Lianu dk
vuqHko djrs gSaA viuh rFkk vius pkj lkfFk;ksa dh Lianu nj Kkr dhft, rFkk
d{kk esa mu ij ppkZ dhft,A

vki tkurs gSa fd ân; o{k xqgk esa FkksM+k ckbZa vksj fLFkr gksrk gSA ân;
dk vkdkj yxHkx can eqV~Bh ds cjkcj gksrk gSA ;g ,d nksgjs ân;koj.k ls
<dk jgrk gSA ân;koj.k dh nks rgksa ds e/; ,d rjy inkFkZ Hkjk gksrk gS tks

fp= 13-5 dykbZ esa ukM+h
Lian dks eglwl djuk

(Pulse in the wrist)
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fdlh /kDds ;k nq?kZVuk ls mls cpkrk gSA ân;] ân&isf'k;ksa ls cuk gksrk gS vkSj yxkrkj fcuk #ds dk;Z
djrk gSA ,d is'kh; iV ls ân; nks Hkkxksa esa caVk gksrk gSA izR;sd Hkkx iqu% nks Hkkxksa esa caVk gksrk gSA Åij
okys nks Hkkxksa dks vfyan vkSj uhps okys nks Hkkxksa dks fuy; dgrs gSa ¼fp=&13-6½A

QsQM+ksa ls yk;k x;k vf/kd vkWDlhtu ;qDr jDr ck,¡ fuy; ls /kefu;ksa ds }kjk 'kjhj ds lHkh Hkkxksa
esa Hkstk tkrk gS rFkk 'kjhj ds lHkh Hkkxksa ls yk;k x;k de vkWDlhtu ;qDr jDr f'kjkvksa ls vfyUn esa

igq¡pk;k tkrk gS tgk¡ ls jDr dks iqu% vf/kd vkWDlhtu ;qDr gksus ds fy, QsQM+ksa esa Hkst fn;k tkrk gSA

      buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) & & & & &

1- jDr df.kdk,¡ fdrus izdkj dh gksrh gSa \ buds dk;Z fyf[k,A
2- [kqyk rFkk can ifjogu fdls dgrs gSa \
3- jDrk/kku ls D;k rkRi;Z gS \
4- /keuh o f'kjk esa varj Li"V dhft,A
5- Lianu nj fdls dgrs gSa le>kb,A

  geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt) &&&&&

ikS/kksa esa ty ,oa [kfut yo.kksa dk ifjogu ,oa Hkkstu dk LFkkukUrj.k laogu Ård }kjk fd;k tkrk gSA
ikS/kksa dh tM+ksa ds }kjk vo'kksf"kr ty ,oa [kfut yo.k tkbye }kjk vU; Hkkxksa esaigq¡pk;k tkrk gSA
ifŸk;ksa esa cuk Hkkstu ¶yks,e }kjk ikS/ks ds fofHk™k Hkkxksa esa igq¡pk;k tkrk gSA
,ddksf'kd tarqvksa esa fofHk™k inkFkksZa dk ifjogu folj.k }kjk gksrk gSA
cgqdksf'kd] vd'ks#dh tarqvksa esa [kqyk ifjlapj.k ra= gksrk gSA
lHkh d'ks#dh tarqvksa esa can ifjlapj.k ra= ik;k tkrk gSA
euq"; dk ân; is'kh;iVksa ds }kjk pkj Hkkxksa esa caVk gksrk gSA Åij okys nks Hkkx vfyUn vkSj
uhps okys nks Hkkx fuy; dgykrs gSaA
ân; ftu ek¡l isf'k;ksa ls cuk gksrk gS mUgsa ân&is'kh dgrs gSaA tks yxkrkj fcuk #ds dk;Z djrh gSaA
nq?kZVuk esa jDr ds vf/kd cg tkus chekjh ds dkj.k 'kjhj esa jDr dh deh gksus ij fdlh O;fDr
dk jDr p<+kuk jDrk/kku dgykrk gSA
/kefu;ksa esa jDr dk ncko jDrpki dgykrk gSA

fp=& 13-6 euq"; dk ân;
                   (The Human Heart)

nk;ka vfyan

QsQM+ksa ls

nk;ka fuy; ck;ka fuy;

ck;ka vfyan

QsQM+ksa dh vksj

¼d½ ckg~; lajpuk ¼[k½ vkarfjd lajpuk

nk;ka fuy;
ck;ka fuy;

nk;ka vfyan ck;ka vfyan

vaxksa ls

vaxksa dh vksj

(Right Auricle)

(Right Ventricle)

(Left  Auricle)

(Left  Ventricle)

(a)( External Structure) (b) (Internal Structure)

(Right Ventricle) (Left  Ventricle)

(Left  Auricle)
(Right  Auricle)

(From  Organs)

(To Lungs) (To  Organs)

(From  Lungs)
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  vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice) & & & & &

1- lgh mŸkj pqudj fyf[k, 1- lgh mŸkj pqudj fyf[k, 1- lgh mŸkj pqudj fyf[k, 1- lgh mŸkj pqudj fyf[k, 1- lgh mŸkj pqudj fyf[k, (Choose the correct  answer) & & & & &
1- ,ddksf'kd thoksa esa ifjogu gksrk gS&

d- can ifjogu }kjk [k- vo'kks"k.k }kjk
x- folj.k }kjk ?k- vklou }kjk

2- euq";ksa esa ips Hkkstu dk ifjogu gksrk gS&
d- ikuh }kjk [k- isf'k;ksa }kjk
x- raf=dkvksa }kjk ?k- jDr }kjk

3- euq";ksa esa jDr ifjogu ra= dk izeq[k dsUnz gS&
d- ân; [k- dsf'kdk,¡
x- /kefu;k¡ ?k- f'kjk,¡

4- vd'ks#dh tUrqvksa esa ifjlapj.k gksrk gS&
d-can ifjlapj.k [k- [kqyk ifjlapj.k
x- can ,oa [kqyk nksuksa ifjlapj.k ?k- mijksDr esa ls dksbZ ugha

5- fdlh O;fDr ds 'kjhj esa jDr dh deh dk vFkZ gS&
d- 'kjhj esa jDr de gksuk
[k- jDr esa IykTek dk de gksuk
x- jDr esa 'osr jDr df.kdkvksa dk de gksuk
?k- yky jDr df.kdkvksa es gheksXyksfcu de gksuk

2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, (Fill in the blank) &&&&&
1- rus dh Nky dkVus ij Nky ds lkFk --------------------- Hkh u"V gks tkrk gSA
2- jDr ----------------------------------------- Ård gSA
3- ----------------------------------- jDr dks tekus esa lgk;d gSA
4- vkWDlhtu ;qDr jDr --------------------------------- }kjk iwjs 'kjhj esa Hkstk tkrk gSA
5- ---------------- jDr f'kjkvksa ds }kjk iwjs 'kjhj ls ,df=r dj ân; esa yk;k tkrk gSA

3- uhps fn, x, iz'uksa ds mŸkj fy[ksa 3- uhps fn, x, iz'uksa ds mŸkj fy[ksa 3- uhps fn, x, iz'uksa ds mŸkj fy[ksa 3- uhps fn, x, iz'uksa ds mŸkj fy[ksa 3- uhps fn, x, iz'uksa ds mŸkj fy[ksa (Write the answers to the following question) &&&&&
1- jDr ifjogu ra= esa QsQM+ksa dk D;k dk;Z gS \
2- D;k gksxk ;fn ân; isf'k;ksa dh fldqM+us vkSj QSyus dh {kerk lekIr gks tk,\
3- uhps nh xbZ fLFkfr;ksa esa ikS/kksa dh o`f) ij D;k izHkko iM+sxk ;fn&

1- ikS/ks ^d* dk tkbye {kfrxzLr gks tk,A
2- ikS/ks ^[k* dh Nky jksxxzLr gks tk,A
3- ikS/ks ^x* dh tM+ksa esa mfpr [kkn ,oa ikuh Mkyk tk,A
4- ikS/ks ^?k* esa dsoy ifŸk;ksa ij gh mfpr [kkn vkSj ikuh dk fNM+dko fd;k tk,A

4- uhps fn, x, dFkuksa dks lq/kkj dj fy[ksa 4- uhps fn, x, dFkuksa dks lq/kkj dj fy[ksa 4- uhps fn, x, dFkuksa dks lq/kkj dj fy[ksa 4- uhps fn, x, dFkuksa dks lq/kkj dj fy[ksa 4- uhps fn, x, dFkuksa dks lq/kkj dj fy[ksa (Correct the following statements) &&&&&
1- d'ks#dh tarqvksa esa [kqyk ifjogu gksrk gSA
2- LoLFk euq"; dh thou j{kk ds fy, jDrk/kku fd;k tkrk gSA
3- f'kjkvksa esa jDr dk ncko jDrpki dgykrk gSA
4- dsf'kdk,¡ vkil esa feydj NksVh okfgfu;k¡ cukrh gSaA

bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) & & & & &

1-1 -1 -1 -1 - vius 'kkyk@eqgYys@vFkok fofHkUu LokLF; dsUnzksa esa vk;ksftr jDrnku f'kfoj dk fujh{k.k vius
vfHkHkkodksa o f'k{kdksa ds lkFk djsaA jDrnku ds fo"k; esa fofHkUu tkudkfj;k¡ i=&if=dkvksa ls izkIr
djsa rFkk viuh ladyu iqfLrdk esa ladfyr dj d{kk esa ppkZ djsaA
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fp= 14-1 euq"; dk mRltZu rU=

o`Dd

ew=k'k;

ew=okfguh

vki tkurs gSa fd lHkh lthoksa esa tSfod fØ;kvksa ds QyLo:i mi;ksxh inkFkksZa ds lkFk&lkFk dbZ
vuqi;ksxh inkFkZ Hkh curs gSaA bu vuqi;ksxh inkFkksZa dks vif'k"V inkFkZ dgrs gSa A ;s 'kjhj ds fy, gkfudkjd
gksrs gSaA 'kjhj esa buds vf/kd le; rd jgus ls LokLF; ij cqjk izHkko iM+rk gSA ;gh dkj.k gS fd bu inkFkksZa
dks 'kjhj esa ,df=r ugha gksus fn;k tkrk] cfYd bUgsa 'kjhj ls ckgj fudky fn;k tkrk gSA bl izdkj
vif'k"V inkFkksZa dks 'kjhj ls ckgj fudkyus dh fØ;k dks mRltZu dgrs gSaA

14-114-114-114-114-1tUrqvksa esa mRltZu tUrqvksa esa mRltZu tUrqvksa esa mRltZu tUrqvksa esa mRltZu tUrqvksa esa mRltZu (Excretion in animal)
gekjs 'kjhj ls cgqr ls vuqi;ksxh inkFkZ ckgj fudkys tkrs gSa] bu inkFkksZa dh lwph cukb,A

mijksDr lwph ds inkFkksasZ esa ls ew= ,d izeq[k mRlthZ inkFkZ gSA ew= dks 'kjhj ls
ckgj fudkyus ds fy;s 'kjhj esa ,d fo'ks"k rU= gksrk gS ftls ew= rU= ;k mRltZu rU=
dgrs gSa ¼fp= 14-1½A vkb,] ns[ksa bl rU= ds izeq[k vax dkSu&dkSu ls gSa &
1- ,d tksM+h òDd1- ,d tksM+h òDd1- ,d tksM+h òDd1- ,d tksM+h òDd1- ,d tksM+h òDd     (A pair of kidneys)&&&&&

gekjs 'kjhj esa òDd Mk;ÝkWe
ds uhps mnj xqgk esa] jh<+ dh

gM~Mh ds nksuksa vksj fLFkr gksrs gSaA ;s xgjs yky jax
rFkk lse ds cht dh vk—fr ds gksrs gSaA
2- jDr okfgdk,¡ 2- jDr okfgdk,¡ 2- jDr okfgdk,¡ 2- jDr okfgdk,¡ 2- jDr okfgdk,¡ (Blood Vessels) &&&&&

izR;sd o`Dd ds Hkhrjh Hkkx ls nks jDr
okfgdk,¡ tqM+h jgrh gSaA buesa ls ,d] jDr dks o`Dd
ds vUnj ysdj vkrh gS ,oa nwljh] o`Dd ls Nus gq;s
jDr dks ckgj ysdj tkrh gSA
3- ew=okfguh3- ew=okfguh3- ew=okfguh3- ew=okfguh3- ew=okfguh (Ureter)&

nksuksa o`Dd ds Hkhrjh Hkkx ls ,d&,d
ew=okfguh fudyrh gSA tks o`Dd ls Nus gq, ew= dks
ew=k'k; esa igq¡pkrh gSA
4- ew=k'k; ,oa ew=ekx4- ew=k'k; ,oa ew=ekx4- ew=k'k; ,oa ew=ekx4- ew=k'k; ,oa ew=ekx4- ew=k'k; ,oa ew=ekxZ (Urinary bladder and urethra)&

ew=k'k; ek¡lisf'k;ksa dh cuh ,d FkSyh gS]
ftlesa ew= ,df=r gksrk gS vkSj Hkj tkus ij ew=
ekxZ ds }kjk 'kjhj ls ckgj fudky fn;k tkrk gSA

14-214-214-214-214-2 'kjhj esa ew= dSls curk gS 'kjhj esa ew= dSls curk gS 'kjhj esa ew= dSls curk gS 'kjhj esa ew= dSls curk gS 'kjhj esa ew= dSls curk gS \\\\\

NksVh vkar esa ikpu fØ;k ds QyLo:i ¼fo'ks"kdj
izksVhu ds ikpu ls½ veksfu;k xSl curh gSA gkfudkjd gksus ds dkj.k bls 'kjhj ls ckgj fudkyuk vko';d
gksrk gSA fdUrq bls lh/ks 'kjhj ls ckgj ugha fudkyk tk ldrk gSA ;g jDr ds lkFk ;—r esa igq¡prh gS
tgk¡ dkcZu MkbvkWDlkbM ls feydj ;wfj;k cukrh gSA ;wfj;k] veksfu;k ls de gkfudkjd gSA ;g ;wfj;k

ew=ekxZ

ew=fNn

lthoksa esa mRltZulthoksa esa mRltZulthoksa esa mRltZulthoksa esa mRltZulthoksa esa mRltZu

(Kidney)

(Ureter)

(Bladder)

(Urethra)

(Human excretory system)

(Blood Vessels)jDr okfgdk,¡

(How is urine formed in the body?)

(Urine hole)

(EXCRETION IN LIVING ORGANISMS)
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jDr ds }kjk o`Dd esa igq¡prk gS tgk¡ ls Nudj ;g ew= ds lkFk 'kjhj ls ckgj fudky fn;k tkrk gSA ew=
esa ;wfj;k ds vykok eq[; :i ls ikuh gksrk gSA

gekjs 'kjhj esa ew= ds vykok fofHkUu fØ;kvksa ds nkSjku dqN vU; mRlthZ inkFkZ Hkh curs gSaA bUgsa
Hkh 'kjhj ls ckgj fudkyuk vko';d gksrk gSA 'kjhj esa cus dqN gkfudkjd inkFkksZa dks vkgkj uyh ds }kjk
ey ds lkFk rFkk dkcZu MkbvkWDlkbM o ty ok"i NksM+h xbZ 'okl ds }kjk ckgj fudky fn, tkrs gSaA Ropk
esa ikbZ tkus okyh ilhus dh xzfUFk ls ilhus ds lkFk dbZ yo.k tks 'kjhj ds fy;s vuqi;ksxh gSa] ckgj fudyrs
gSaA vkb,] ns[ksa vU; tUrqvksa esa mRlthZ inkFkZ fdl rjg 'kjhj ls ckgj fudkys tkrs gSa & vf/kdka'k LFkyh;
tUrq ;wfj;k dks ew= :i esa ckgj fudkyrs gSa ijUrq dqN ,sls  tUrq Hkh gSa] tks rjy ew= dk mRltZu ugha
djrsA 'kq"d okrkoj.k esa ik;s tkus okys tUrq tSls& fNidyh] lk¡i] dcwrj] frypV~Vk vkfn esa veksfu;k Bksl
;wfjd vEy esa cny tkrh gSA ftlls ;s tUrq Bksl :i esa ;wfjd vEy dk mRltZu djrs gSaA vkius if{k;ksa
dh chV rks ns[kh gksxhA ;s dqN lQsn o dkyk jax fy;s gksrh gSA chV esa ik;s tkus okyk lQsn Hkkx ;wfjd
vEy dk gh gksrk gS rFkk dkys Hkkx esa Hkkstu ds vif'k"V inkFkZ gksrs gSaA

tyh; thoksa tSls& eNfy;ksa ds 'kjhj esa cuus okyh veksfu;k lh/ks ikuh esa ?kqydj mRlftZr gks tkrh
gSA lw{e thoksa tSls& vehck] ;wXyhuk] iSjkehf'k;e] gkbMªk vkfn esa Hkh veksfu;k mRlthZ inkFkZ ds :i esa
curh gSA bu thoksa dh 'kkjhfjd jpuk ljy gksrh gS o iwjk 'kjhj ikuh ls f?kjk jgrk gS vr% tSls&tSls
veksfu;k xSl curh tkrh gS og Lor% gh 'kjhj dh lrg ls folfjr gksdj ikuh esa fudky
nh tkrh gS] bl izdkj buesa mRltZu dh izfØ;k gksrh gSA

14-314-314-314-314-3ikS/kksa esa mRltZu ikS/kksa esa mRltZu ikS/kksa esa mRltZu ikS/kksa esa mRltZu ikS/kksa esa mRltZu (Excretion in plants)
vkius dbZ o`{kksa dh ifRr;ksa vkSj Nkyksa dks lw[kdj fxjrs gq;s ns[kk gksxkA bu

ifRr;ksa o Nkyksa esa vif'k"V inkFkZ tek gksrs gSa vkSj tc ;s fxjrs gSa rc  buds lkFk
vif'k"V inkFkZ Hkh 'kjhj ls ckgj fudky fn;s tkrs gSaA bl rjg ikS/ks Hkh tUrqvksa dh rjg mRltZu dh fØ;k
djrs gSa ijUrq buesa tUrqvksa dh rjg mRltZu ds fy;s fof'k"V vax ugha gksrsA

dqN ikS/kksa esa tSfod fØ;kvksa ds QyLo:i cus gq, mRlthZ inkFkZ ikS/kksa dh dksf'kdkvksa esa dSfY'k;e
vkWDtsysV o dSfY'k;e dkcksZusV ds fØLVyksa ds :i esa lafpr gks tkrs gSaaA izk;% ;s dksf'kdkvksa esa thou i;ZUr
cus jgrs gSaA

vkius ftehdan rFkk vjch ds iRrksa dh lCth [kkrs le; xys esa [kqtyh ;k pqHku dk vuqHko fd;k
gksxkA bldk dkj.k bu fØLVyksa ds uqdhys fljs gksrs gSa tks lCth [kkrs le; xys esa pqHkrs gSaA bUgsa jsQkbM
dgrs gSaA blh izdkj cjxn dh ifRr;ksa esa Hkh dSfY'k;e dkcksZusV ds fØLVy xqPNksa ds :i esa tek gks tkrs
gSaA

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity) 1 & 1 & 1 & 1 & 1 &

vko';d lkexzhvko';d lkexzhvko';d lkexzhvko';d lkexzhvko';d lkexzh (Materials required)%& cjxn dh eksVh iRrh] fXyljhu] ikuh] LykbM] u;k
CysM] yky L;kgh] lw{en'khZA
cjxn dh eksVh iRrh ds ,d Hkkx dks vkyw ;k dqEgM+s dh Qakd ds chp j[kdj] u;s CysM dh lgk;rk

ls irys vuqizLFk dkV] dkV ysaA dVh gqbZ dkVksa dks ikuh esa j[ksa vkSj mlesa ,d nks cw¡n yky L;kgh dh MkysaA

>
   ¼;Ñr esa½

veksfu;k $ dkcZu MkbvkWDlkbM            ;wfj;k
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vc cjxn dh ,d iryh dkV dks LykbM ij j[kdj ,d nks cw¡n fXyljhu dh Mkysa vkSj lw{en'khZ ls ns[kdj
fp=&14-2 ls feyku djsaA D;k vki dSfY'k;e dkcksZusV ds fØLVy igpku ik, \

fp= 14-2 cjxn dh iRrh dk vuqizLFk dkV (V.S. of a Banyan leaf)

mi;qZDr fØ;kdyki dusj] csj dh ifŸk;ksa] euhIykaV] vjch dh ifRr;k¡ ,oa dan dks ysdj nksgjk,a rFkk
lw{en'khZ esa ns[kdj fØLVyksa dks igpkusaA ikS/kksa esa dqN ,sls mRlthZ inkFkZ Hkh curs gSa] tks euq";ksa ds fy;s mi;ksxh
gSa] tSls& xksan] jcM+] jky vkfnA

     geus lh[kkgeus lh[kkgeus lh[kkgeus lh[kkgeus lh[kk     (We have learnt)

'kjhj ls vif'k"V inkFkksZa dks ckgj fudkyus dh izfØ;k dks mRltZu  dgrs gSaA

o`Dd] ew=okfguh] ew=k'k; rFkk ew=ekxZ feydj mRltZu ra= dk fuekZ.k djrs gSaA

;d`r esa veksfu;k dks ;wfj;k esa cny fn;k tkrk gSA

o`Dd jDr esa ls vif'k"V inkFkksZa dks Nkuus dk dk;Z djrk gSA

'kq"d okrkoj.k esa jgus okys tUrq ;wfjd vEy dk mRltZu Bksl :i esa djrs gSaA

ljy lw{e thoksa esa mRltZu dksf'kdkvksa dh lrg ls folj.k fof/k }kjk gksrk gSA

tUrqvksa esa mRltZu fØ;k ds fy;s fo'ks"k vax gksrs gSa fdUrq ikS/kksa esa ugha gksrsA

dqN ikS/kksa esa vif'k"V inkFkZ ifRr;ksa] Nky rFkk ruk vkfn esa laxzfgr gks tkrs gSaA jcM+] xksan] jsQkbM
vkfn ,sls inkFkksZa ds mnkgj.k gSaA

  vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice)

1- lgh fodYi pqudj fyf[k, 1- lgh fodYi pqudj fyf[k, 1- lgh fodYi pqudj fyf[k, 1- lgh fodYi pqudj fyf[k, 1- lgh fodYi pqudj fyf[k, (Choose the correct answer) % % % % %
1- jDr ls vif'k"V inkFkksZa dks Nkuus dk dk;Z djrk gS &

¼d½ ân; ¼[k½ QsQM+s
¼x½ o`Dd ¼?k½ vkek'k;

dSfY'k;e dkcksZusV
ds fØLVy
(calcium carbonate
crystals)
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2- euq"; dk eq[; mRlthZ inkFkZ gS &
¼d½ ;wfjd vEy ¼[k½ ;wfj;k
¼x½ ikuh ¼?k½ ilhuk

3- i{kh dh chV esa ;wfjd vEy dk jax gksrk gS &
¼d½ dkyk ¼[k½ lQsn
¼x½ gjk ¼?k½ gjk o lQsn

4- gekjs 'kjhj esa fdl vax }kjk veksfu;k dks ;wfj;k esa cnyk tkrk gS &
¼d½ ;d̀r ¼[k½ òDd
¼x½ QsQM+s ¼?k½ ân;

5- fdl tho esa veksfu;k dk ty esa lh/kk folj.k 'kjhj dh lrg ls gksrk gS &
¼d½ ePNj ¼[k½ rksrk
¼x½ fNidyh ¼?k½ vehck

22222 fuEufyf[kr iz'uksa ds mŸkj nhft, fuEufyf[kr iz'uksa ds mŸkj nhft, fuEufyf[kr iz'uksa ds mŸkj nhft, fuEufyf[kr iz'uksa ds mŸkj nhft, fuEufyf[kr iz'uksa ds mŸkj nhft, (Answer the following questions) &&&&&

1- gekjs 'kjhj ls vif'k"V inkFkZ dks fudkyuk D;ksa vko';d gS \

2- o`Dd dgk¡ fLFkr gksrs gSa \

3- ew= dk fuekZ.k dSls gksrk gS \

4- ikS/kksa ds vif'k"V inkFkZ dkSu&dkSu ls gSa \

6- if{k;ksa vkSj dhVksa esa mRltZu fdl izdkj gksrk gS \

7- mRltZu rU= dk ukekafdr fp= cukb, \

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also)

1 -1 -1 -1 -1 - vius ifjos'k esa ik;s tkus okys fofHkUu tUrq tSls fNidyh] lk¡i] fpfM+;k] frypV~Vk] xk;] fcYyh] dhV]
eNyh] fxygjh vkfn dh lwph cuk dj muesa cuus okys izeq[k mRlthZ inkFkZ ds uke bl izdkj fy[ks&

Ø- tUrq dk uke izeq[k mRlthZ inkFkZ
1- eNyh veksfu;k
2- dcwrj ;wfjd ,flM
3- ----------------------------- ---------------------------------
4- ----------------------------- ---------------------------------

2- vius lkfFk;ksa] f'k{kdksa dh lgk;rk ls vius vkl&ikl ,sls ikS/kkas dks igpku dhft, ftlesa jcM+] xksan]
jsQkbM vkfn vif'k"V inkFkZ vf/kdrk esa ik;s tkrs gSaA
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fo|qr dk gekjs thou esa ,d egRoiw.kZ LFkku gSA blds fcuk ge vk/kqfud lekt dh dYiuk Hkh
ugha dj ldrsA cYc] ia[ksa] jsfM;ks] Vsyhfotu vkfn fo|qr }kjk gh lapkfyr gksrs gSaA fo|qr vkos’kksa ds izokg
dks fo|qr /kkjk dgrs gSaA fo|qr /kkjk ds fo"k; esa Hkyh&Hkk¡fr le>us ds fy, gesa fo|qr vkos’kksa dh ewy izd`fr
ds ckjs esa tkuuk vko’;d gSA

fiNyh d{kkvksa esa vkius i<+k gS fd IykfLVd dh da?kh dks tc ’kq"d ckyksa ij jxM+dj NksVs&NksVs
dkxt ds VqdM+ksa ds fudV ykrs gSa rks os da?kh dh vksj vkdf"kZr gks tkrs gSaA blh izdkj Vsyhfotu dks pkyw
;k can djrs le; mlds insZ ds fudV gkFk ykus ij pV&pV dh vkokt vkrh gSA ;s ?kVuk,¡ fo|qr vkos’kksa
ds dkj.k gksrh gSaA

  fØ;kdyki   fØ;kdyki   fØ;kdyki   fØ;kdyki   fØ;kdyki (Activity)& 1& 1& 1& 1& 1

vko’;d lkexzhvko’;d lkexzhvko’;d lkexzhvko’;d lkexzhvko’;d lkexzh (Materials required)%& ’kjcr ihus okyh uyh ¼LVªkW½] xqCckjk] da?kh] dkxtA

LVªkW dks dkxt dh ’khV ij 5 ls 7 ckj jxfM+, rFkk mls nhokj ij yxkb,A blh izdkj ,d Qwys
gq, xqCckjs dks dkxt dh ’khV ls 5 ls 7 ckj jxM+ dj nhokj ij yxkb,A nksuksa fLFkfr;ksa esa D;k gksrk
gS\ vki ik;saxs fd nksuksa fLFkfr;ksa esa LVªkW rFkk xqCckjk nhokj ls fpid tkrs gSaA :[ks ckyksa ij da?kh djus
rFkk LVªkW ;k xqCckjs dks dkxt ls jxM+us ij os vkosf’kr gks tkrs gSaA

15-115-115-115-115-1 vkosf’kr vkSj vukosf’kr oLrq,¡ vkosf’kr vkSj vukosf’kr oLrq,¡ vkosf’kr vkSj vukosf’kr oLrq,¡ vkosf’kr vkSj vukosf’kr oLrq,¡ vkosf’kr vkSj vukosf’kr oLrq,¡ (Charged and neutral objects)&&&&&

gekjs vklikl fLFkr oLrq,¡ lkekU; ifjfLFkfr;ksa esa vkos’k dh mifLFkfr ugha n’kkZrhaA muesa ls dqN

dks fdlh dkxt ;k vU; inkFkZ ls jxM+us ij os vkosf’kr gks tkrh gSaA vkb,] bls le>us ds fy, ,d
fØ;kdyki djsa&

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 2& 2& 2& 2& 2

vko’;d lkexzhvko’;d lkexzhvko’;d lkexzhvko’;d lkexzhvko’;d lkexzh (Materials required) %& IykfLVd rFkk ydM+h ds Ldsy] isu] da?kh] xqCckjk] yksgs
dh dhy] lwrh diM+k] eksecŸkh] ikWyhFkhu dh FkSyhA

izR;sd oLrq dks ckjh&ckjh ls ikyhFkhu dh FkSyh ls jxM+dj dkxt ds NksVs&NksVs VqdM+ksa ds lehi
jf[k,A viuh dkWih esa uhps nh xbZ lkj.kh 15-1 cukdj fd, x;s voyksdu ds  vk/kkj ij oLrqvksa dk
oxhZdj.k dhft, &

(STATIC ELECTRICITY)
fLFkj fo|qr
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          lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &15-1&15-1&15-1&15-1&15-1

     Ø-Ø-Ø-Ø-Ø-   dkxt ds VqdM+ksa dks vkdf"kZr  dkxt ds VqdM+ksa dks vkdf"kZr  dkxt ds VqdM+ksa dks vkdf"kZr  dkxt ds VqdM+ksa dks vkdf"kZr  dkxt ds VqdM+ksa dks vkdf"kZr dkxt ds VqdM+ksa dks vkdf"kZr ugha djusdkxt ds VqdM+ksa dks vkdf"kZr ugha djusdkxt ds VqdM+ksa dks vkdf"kZr ugha djusdkxt ds VqdM+ksa dks vkdf"kZr ugha djusdkxt ds VqdM+ksa dks vkdf"kZr ugha djus
djus okyh oLrq,¡ ¼vkosf’kr oLrq,¡½djus okyh oLrq,¡ ¼vkosf’kr oLrq,¡½djus okyh oLrq,¡ ¼vkosf’kr oLrq,¡½djus okyh oLrq,¡ ¼vkosf’kr oLrq,¡½djus okyh oLrq,¡ ¼vkosf’kr oLrq,¡½   okyh oLrq,¡ ¼vukosf’kr oLrq,¡½  okyh oLrq,¡ ¼vukosf’kr oLrq,¡½  okyh oLrq,¡ ¼vukosf’kr oLrq,¡½  okyh oLrq,¡ ¼vukosf’kr oLrq,¡½  okyh oLrq,¡ ¼vukosf’kr oLrq,¡½

 1-   1-   1-   1-   1-    IykfLVd dk Ldsy ydM+h dk Ldsy

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

 3- 3- 3- 3- 3- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 4- 4- 4- 4- 4- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------

dqN oLrq,¡ vU; fo'ks"k inkFkksZa ls jxM+s tkus ij vkos'k xzg.k dj ysrh gSaA ftu
oLrqvksa ij vkos'k gksrk gS] og vkosf'kr oLrq,¡ dgykrh gSaA

15-215-215-215-215-2 vkos’kksa dh izÑfr vkos’kksa dh izÑfr vkos’kksa dh izÑfr vkos’kksa dh izÑfr vkos’kksa dh izÑfr (Nature of charges)

geus Åij ds fØ;kdyki esa ns[kk fd vkosf’kr oLrq vukosf'kr dkxt ds NksVs
VqdM+ksa dks vkdf"kZr djrh gSaA vc ge ;g ns[ksaxs fd nks vkosf'kr oLrqvksa dks ,d&nwljs
ds lehi ykus ij D;k gksrk gS \

          fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)& 3& 3& 3& 3& 3

vko’;d lkexzh%&vko’;d lkexzh%&vko’;d lkexzh%&vko’;d lkexzh%&vko’;d lkexzh%&  nks LVªkW] /kkxk] dk¡p dh NM+] flYd dk diM+kA
,d LVªkW dks vius lw[ks ckyksa ls jxfM+,A vc bls /kkxs dh lgk;rk ls yVdkb, ¼fp= 15-1d½A ,d vU;
LVªkW dks Hkh lw[ks ckyksa ls jxM+dj bl yVdh gqbZ LVªkW ds lehi ykb, ¼fp= 15-1 [k½A vkius D;k ns[kk \

fp= 15-1 d fp= 15-1 [k fp= 15-1 x        fp= 15-1 ?k
yVdh gqbZ vkosf'kr LVªkW vkosf'kr LVªkW ds lehi vkosf'kr LVªkW ds lehi vkosf'kr LVªkW ds lehi

vkosf'kr LVªkW+ ykus ij vkosf'kr dkap dh NM+ ykus ij vkosf'kr flYd dk diM+k ykus ij

^^tc nks leku vkos’k okyh oLrq,¡ ikl&ikl ykbZ tkrh gSa rks muesa izfrd"kZ.k gksrk gSA
vc dk¡p dh NM+ dks flYd ds diM+s ls vPNh rjg jxfM+, NM+ vkSj flYd ds diM+s dks ckjh&ckjh ls yVdh
gqbZ vkosf’kr LVªkW ds lehi ykb,A ¼fp= 15-1 x] 15-1 ?k ½ vkius D;k ns[kk \ vkius ns[kk fd ,d fLFkfr esa
vkd"kZ.k RkFkk nwljh fLFkfr esa izfrd"kZ.k gksrk gS vFkkZr~ jxM+h tkus okyh nksuksa oLrqvksa ¼NM+ vkSj flYd½ esa vleku
vkos'k mRi™k gksrs gSaA

Objects that attract the paper pieces (charged
objects)

Objects that do not attract the paper pieces
(Neutral objects)

S. No.

(Hanging charged straw)
(On bringing the charged

straw close to the charged
straw)

(On bringing the charged
slik cloth close to the

charged straw)

(On bringing the charged
glass rod close to the

charged straw)
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^^tc nks vleku vkos’k okyh oLrq,¡ ikl&ikl ykbZ tkrh gSa rks muesa vkd"kZ.k gksrk gSA**
blh izdkj ds iz;ksxksa ds vk/kkj ij oSKkfud bl fu"d"kZ ij igq¡ps fd&
vkos’k nks izdkj ds gksrs gSa& /ku vkos’k ¼$½ rFkk _.k vkos’k ¼&½A
gesa /;ku j[kuk pkfg, fd fdlh ,d izdkj ds vkos'k dks /ku fpg~u ls rFkk nwljs dks _.k fpg~u ls

iznf'kZr djuk dsoy ,d ekU; ifjikVh gSA
LVªkW dks dkxt ls jxM+us ij mlesa vk, vkos’k dks _.k vkos’k ekuk tkrk gSA blh izdkj dk¡p dh

NM+ dks flYd ls jxM+us ij dk¡p dh NM+ esa vk;k vkos’k /ku vkos’k ekuk tkrk gSA tcfd flYd _.k vkosf'kr
gks tkrk gSA

  fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 4& 4& 4& 4& 4

vko';d lkexzh%&vko';d lkexzh%&vko';d lkexzh%&vko';d lkexzh%&vko';d lkexzh%&     nks LVªkW] dk¡p dh NM+] dkxt] flYd dk diM+k] lwrh /kkxkA
1- ,d LVªkW dks lwrh /kkxs dh lgk;rk ls yVdkb,A vc bls dkxt ls jxfM+,A
2- ,d dk¡p dh NM+ yhft, vkSj mls flYd ls jxfM+,A
3- vc ckjh&ckjh ls dk¡p dh NM+ o flYd dks yVdh gqbZ vkosf’kr LVªkW ds fudV ykb,A vki ns[ksaxs fd

LVªkW dk¡p dh NM+ ds izfr vkdf"kZr gksrh gS rFkk flYd dks lehi ys tkus ls nwj gVrh gSA
4- ,d vU; LVªkW dks dkxt ls jxM+ dj dkxt o LVªkW dks mDr yVdh gqbZ vkosf’kr LVªkW ds fudV ykb,A

nksuksa LVªkW ds e/; izfrd"kZ.k gksrk gS rFkk dkxt ds izfr LVªkW vkdf"kZr gksrh gSA
5- pwafd LVªkW dks dkxt ls jxM+us ij LVªkW ij _.k vkos'k mRi™k gqvk ekuk tkrk gSA vr% dk¡p dh NM+

ij /ku vkos'k gksxkA blh izdkj vU; oLrqvksa ds vkos'kksa dk fu/kkZj.k LVªkW }kjk vkd"kZ.k] izfrd"kZ.k ds
vk/kkj ij djds lkj.kh 15-2 esa fyf[k, &

 lkj.kh  lkj.kh  lkj.kh  lkj.kh  lkj.kh (Table) - 15-215-215-215-215-2

dk¡p dh NM+ dks flYd ls jxM+us ijdk¡p dh NM+ dks flYd ls jxM+us ijdk¡p dh NM+ dks flYd ls jxM+us ijdk¡p dh NM+ dks flYd ls jxM+us ijdk¡p dh NM+ dks flYd ls jxM+us ij LVªkW dks dkxt ls jxM+us ijLVªkW dks dkxt ls jxM+us ijLVªkW dks dkxt ls jxM+us ijLVªkW dks dkxt ls jxM+us ijLVªkW dks dkxt ls jxM+us ij

 dk¡p dh NM+ ij vkos’k dk¡p dh NM+ ij vkos’k dk¡p dh NM+ ij vkos’k dk¡p dh NM+ ij vkos’k dk¡p dh NM+ ij vkos’k flYd ij vkos’kflYd ij vkos’kflYd ij vkos’kflYd ij vkos’kflYd ij vkos’k LVªkW ij vkos’kLVªkW ij vkos’kLVªkW ij vkos’kLVªkW ij vkos’kLVªkW ij vkos’k dkxt ij vkos’kdkxt ij vkos’kdkxt ij vkos’kdkxt ij vkos’kdkxt ij vkos’k

/ku ¼$½¼$½¼$½¼$½¼$½ ------------ _.k ¼&½¼&½¼&½¼&½¼&½ ---------------

leku vkos'kksa ds e/; izfrd"kZ.k rFkk foijhr vkos'kksa ds e/; vkd"kZ.k gksrk gSA
^^nks oLrqvksa ds chp izfrd"kZ.k ls ;g fuf'pr fd;k tk ldrk gS fd nksuksa oLrq,¡ vkosf'kr gSaA**

15-315-315-315-315-3 vkosf’kr oLrqvksa ds xq.k vkosf’kr oLrqvksa ds xq.k vkosf’kr oLrqvksa ds xq.k vkosf’kr oLrqvksa ds xq.k vkosf’kr oLrqvksa ds xq.k (Properties of charged objects) %& %& %& %& %&

vkosf’kr oLrqvksa ds fuEufyf[kr xq.k gksrs gSa &
1 -1 -1 -1 -1 - izR;sd vkosf’kr oLrq] vukosf’kr oLrq dks viuh vksj vkdf"kZr djrh gSA
2 -2 -2 -2 -2 - ,d gh izdkj ds vkos’k vkil esa izfrdf"kZr gksrs gSaA

3 -3 -3 -3 -3 - foijhr izdkj ds vkos’k ,d&nwljs dks vkdf"kZr djrs gSaA

(On rubbing the glass rod with silk cloth) (On rubbing the straw with paper)

       (Charge on glass rod)     (Charge on silk)            (Charge on straw)       (Charge on paper)

Positive (+)               Negative (-)
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fo|qr VsLVjfo|qr VsLVjfo|qr VsLVjfo|qr VsLVjfo|qr VsLVj
fo|qr VsLVj dk iz;ksx fdlh fo|qr ifjiFk esa fo|qr dh mifLFkfr dks tk¡pus ds

fy, fd;k tkrk gSA blesa ,d /kkrq dh NM+ gksrh gSA ftldk e/; Hkkx IykfLVd ;k jcj
dh uyh }kjk <dk jgrk gSA /kkrq NM+ ds ,d fljs ij dkcZu dk ,d izfrjks/k yxk;k tkrk
gSA izfrjks/k ds nwljs fljs ls ,d fu;kWu cYc] fLizax] ,d ihry dh ?kqaMh rFkk gqd ,d nwljs
ls tqM+s gq, yxs gksrs gSaA

VsLVj ds [kqys gq, /kkrq NM+ dks fo|qr ifjiFk ls rFkk ihry dh ?kqaMh dks gkFk ls
Li’kZ fd;k tkrk gSA bl fLFkfr esa fo|qr vkos’k /kkrq dh NM+ ls gksrk gqvk cYc] fLizax
rFkk gekjs ’kjhj ls gksrk gqvk i`Foh esa pyk tkrk gSA bl izdkj tc bl midj.k ls
vkos’k izokfgr gksrk gS mlds vanj fLFkr fu;kWu cYc tyus yxrk gS tks fo|qr dh
mifLFkfr dks crkrk gSA

VsLVj dk cktk: ewY; 5 ls 10 :i;s gSA vius f’k{kd ;k vfHkHkkod dks VsLVj
ls vkos’k izokg fn[kkus dks dgsa vkSj mldk voyksdu djsa A

15-415-415-415-415-4 oLrqvksa dks vkosf’kr djus dh fofHkUu fof/k;k¡ oLrqvksa dks vkosf’kr djus dh fofHkUu fof/k;k¡ oLrqvksa dks vkosf’kr djus dh fofHkUu fof/k;k¡ oLrqvksa dks vkosf’kr djus dh fofHkUu fof/k;k¡ oLrqvksa dks vkosf’kr djus dh fofHkUu fof/k;k¡ (Different methods of charging objects)&&&&&

¼1½¼1½¼1½¼1½¼1½ ?k"kZ.k }kjk vkos’ku ?k"kZ.k }kjk vkos’ku ?k"kZ.k }kjk vkos’ku ?k"kZ.k }kjk vkos’ku ?k"kZ.k }kjk vkos’ku (Charging by friction)&&&&&
fofHkUu izdkj ds inkFkksZa dks jxM+dj vkosf’kr djuk ge lh[k pqds gSaA ge tkurs

gSa fd tc nks oLrqvksa dks vkil esa jxM+k tkrk gS rks nksuksa oLrq,¡ vkosf’kr gks tkrh gSaA
bl fof/k dks ?k"kZ.k }kjk vkos’ku dgrs gSaA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 5& 5& 5& 5& 5

vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&     ,d IykfLVd dh dqlhZ] Åuh LosVj ;k ’kky ;k lwrh diM+s] fo|qr VsLVjA

fp=&15-2 [k
IykfLVd dh dqlhZ ij cSBk cPpk ,oa ml ij vkos'k ¼?k"kZ.k }kjk vkos'ku½

The boy sitting on the chair with charge on him (charging by friction)

lw[ks okrkoj.k esa ,d cPps dks IykfLVd dh dqlhZ ij cSBkb,A /;ku jgs fd cPps ds  iSj tehu dks
u Nq,¡A dqlhZ dh ihB dks Åuh LosVj] ’kky ;k lwrh diM+s ls 8 ls 10 ckj jxfM+,A vc dqlhZ ij cSBs cPps
ds ’kjhj ij VsLVj yxkb, ¼fp= 15-2[k½A vkius D;k ns[kk \

dqlhZ ij cSBs cPps dks Nwus ij pV~&pV~ dh vkokt ds lkFk fctyh dk >Vdk yxrk gSA bldk
dkj.k gS IykfLVd dh dqlhZ dks Åuh LosVj] ’kky ;k lwrh diM+s ls jxM+us ij vkos’k mRiUu gks tkrk gSA

fp=&15-2 d
fo|qr VsLVj

(Electric tester)
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¼2½ lEidZ }kjk vkos’ku ¼2½ lEidZ }kjk vkos’ku ¼2½ lEidZ }kjk vkos’ku ¼2½ lEidZ }kjk vkos’ku ¼2½ lEidZ }kjk vkos’ku (Charging by contact) &&&&&

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 6& 6& 6& 6& 6

vko’;d lkexzhvko’;d lkexzhvko’;d lkexzhvko’;d lkexzhvko’;d lkexzh (Materials required) %& nks IykfLVd ds Ldsy

 d  [k
fp=&15-3 LkEidZ }kjk vkos'ku

,d IykfLVd Ldsy dks dkxt ls 5 ls 6 ckj jxfM+, ¼fp=&15-3 d½A bl izdkj vkosf’kr Ldsy
dks nwljh IykfLVd dh Ldsy ls Li’kZ djkb,A vc nwljh Ldsy dks dkxt ds NksVs&NksVs VqdM+ksa ds lehi
jf[k, ¼fp=&15-3 [k½A nsf[k, D;k gksrk gS \

fdlh oLrq dk ,d vkosf’kr oLrq ds lEidZ esa ykus ij og oLrq vkosf’kr gks tkrh gSA bl izdkj
ds vkos’ku dks lEidZ }kjk vkosf’kr djuk dgrs gSaA ;fn oLrq dks lEidZ }kjk vkosf'kr fd;k tkrk gS rks
og vkosf'kr djus okyh oLrq dh iz—fr dk gh vkos'k mikftZr djrh gSA /kkrqvksa ls cuh oLrqvksa dks vkosf’kr
djuk dfBu gksrk gS] D;ksafd buesa mRiUu vkos’k ekuo ’kjhj ls laifdZr gksus ds dkj.k ìFoh esa pyk tkrk gSA

¼3½ izsj.k }kjk vkos’ku ¼3½ izsj.k }kjk vkos’ku ¼3½ izsj.k }kjk vkos’ku ¼3½ izsj.k }kjk vkos’ku ¼3½ izsj.k }kjk vkos’ku (Charging by induction) &&&&&

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity) & 7& 7& 7& 7& 7

vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %&vko’;d lkexzh %& dk¡p dk fxykl] rk¡cs dk eksVk rkj] dk¡p dh NM+] feBkbZ esa mi;ksx gksus
okyk pk¡nh dk odZ ¼2 lseh yEck o 1@2 lseh pkSM+k½] js’ke dk diM+k] isaflyA

rkacs ds rkj dk fo|qrjks/kh ysi gVkdj 5 bap rkj dk VqdM+k yhft,A bls isafly ds chp esa bl izdkj
yisfV, fd rkj dk ,d fljk isafly ds yEcor Åij dh vksj vkSj nwljk fljk igys fljs ds lh/k esa uhps
dh vksj gksA rkj ds uhps okys fljs dks tks fxykl ds Hkhrj gS] eksM+dj gqd cuk,¡A vc pk¡nh dh iRrh dk
VqdM+k chp esa eksM+dj gqd ij bl rjg ls yxk,¡ fd og gqd esa yVd tk, ¼fp= 15-4 d½A

                     d yVdh gqbZ vukosf’kr ifRr;k¡       [k  izsj.k ds izHkko ls QSyh gqbZ vkosf’kr ifRr;k¡

fp=& 15-4 fo|qrn’khZ

(Charging by contact)

(Hanging neutral foil)    (Leaves of foil spread out due to the effect of induction)
( Electroscope)
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bls dk¡p ds fxykl esa bl izdkj j[ksa fd iV~Vh fxykl dh nhokjksa dks Li’kZ u djsaA
vc dk¡p dh NM+ dks js’ke ds diM+s ls jxM+dj bl midj.k ds Åijh fljs ds fudV ykb,A nsf[k,

D;k gksrk gS \ vki ik;saxs fd vkosf’kr NM+ dks bl midj.k ds fudV ykrs gh fo|qrn'khZ ds rkj dk Åijh fljk
_.k vkosf'kr vkSj nwljk fljk /ku vkosf'kr gksus ds dkj.k pk¡nh dh iRrh ds nksuksa fljs ,d&nwljs ls nwj gks tkrs
gSaA pk¡nh dh iRrh rFkk rk¡cs dk rkj ,d&nwljs ds lEidZ esa gksus ds dkj.k tc vkosf’kr oLrq rkacs ds rkj ds fudV
vkrh gS rc iszj.k }kjk vkos’k pk¡nh dh iRrh esa vk tkrk gSA nksuksa ifRr;ksa ij leku vkos’k vk tkus ds dkj.k os
QSy tkrh ¼,d nwljs ls nwj gV tkrh½ gSa ¼fp= 15-4 [k½A bls izsj.k }kjk vkos'ku dgrs gSaA

          buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, (Answer these) &&&&&

1- fdlh oLrq ds vkos'ku dh igpku fdl izdkj dh tkrh gS \
2- vkos’k fdrus izdkj ds gksrs gSa\ muds uke fyf[k,A
3- fdlh oLrq dks fdrus izdkj ls vkosf’kr fd;k tk ldrk gS \

15-515-515-515-515-5 Lo.kZ i= fo|qrn’khZ                    &Lo.kZ i= fo|qrn’khZ                    &Lo.kZ i= fo|qrn’khZ                    &Lo.kZ i= fo|qrn’khZ                    &Lo.kZ i= fo|qrn’khZ                    &
Lo.kZ i= fo|qrn’khZ ,d laosnu’khy midj.k gSA bldh

lgk;rk ls fdlh oLrq esa vkos’k dh mifLFkfr dk ijh{k.k fd;k
tkrk gSA blesa izk;% dk¡p ds ,d tkj esa /kkrq dh ,d NM+ gksrh gS]
ftlds ,d fljs ij /kkrq dh ,d pdrh tqM+h gksrh gS tks tkj ds
eq¡g ds Åij gksrh gSA /kkrq dh NM+ ds nwljs fljs ij lksus dh nks
ifŸk;k¡ yxh gksrh gS tks dk¡p ds tkj ds vanj yVdh gqbZ gksrh gSa
¼fp= 15-5½A

tc Lo.kZ i= fo|qrn’khZ ds Åijh fljs ds fudV dksbZ
vkosf’kr oLrq ykbZ tkrh gS rks mlds Lo.kZ i= ,d nwljs ls gV tkrs
gSa D;ksafd ifŸk;k¡ izsj.k }kjk vkosf'kr gks tkrh gSaA vkosf'kr oLrq dks
gVk ysus ij ifRr;ksa dk gVko lekIr gks tkrk gSA mDr iz;ksx dks
lw[ks okrkoj.k esas fd;k tkuk mfpr gksxkA

15-6 ok;qe.My esa vkos’k 15-6 ok;qe.My esa vkos’k 15-6 ok;qe.My esa vkos’k 15-6 ok;qe.My esa vkos’k 15-6 ok;qe.My esa vkos’k (Charge in the atmosphere) &&&&&
vkfn dky ls gh yksx es?k&xtZu rFkk rfM+r&fo|qr ls ifjfpr jgs gSaA yxHkx 250 o"kZ iwoZ

csatkfeu Ýsadfyu us ;g fl) fd;k fd rfM+r] vkosf’kr d.kksa ds dkj.k ?kfVr gksus okyh ,d izkd`frd ?kVuk
gSA

dqN iz;ksxkas }kjk ;g ns[kk x;k gS fd cknyksa esa ikuh dh vR;ar lw{e cw¡nsa /ku vkos’k  xzg.k djrh
gSaA cM+h rFkk Hkkjh cw¡nsa _.k vkosf’kr gks tkrh gSaA  /ku vkosf’kr lw{e cw¡nsa gYdh gksus ds dkj.k gok ds izHkko
ls ckny ds Åijh Hkkx dh vksj xfr djrh gSa vkSj _.k vkosf’kr cw¡nsa uhps ds Hkkx dh vksj vkrh gSaA

Lo.kZ i=
(Gold leaf )

fp= & 15-5 Lo.kZ i= fo|qrn'khZ

fo|qr foltZu

/ku vkosf’kr ckny _.k vkosf’kr ckny
fp=& 15-6 foijhr vkos'k okys cknyksa ds chp fo|qr foltZu

(Golden leaf Electroscope)

( Electric discharge between clouds with opposite charge)

(Gold leaf electroscope)
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cknyksa esa foijhr vkos’kksa ds chp vR;ar rhoz vkd"kZ.k
cy yxrk gSA ysfdu cknyksa ds chp dh ok;q] vkos’kksa dks
lehi vkdj mnklhu gksus ls jksdrh gSA tc vkos’k dh
ek=k cgqr vf/kd gksrh gS rks muds chp dk fo|qr jks/ku VwV
tkrk gSA ,slh fLFkfr esa fo|qr vkos’k ok;q esa ls gksdj
izokfgr gks ldrk gSA bl izØe esa fo|qr ÅtkZ ls ok;q mPp
rki rd xeZ gksdj nhfIreku gks tkrh gS ¼fp= 15-6½A bl
?kVuk dks foltZu dgrs gSaA  ok;q dh nhfIr dks ge vkdk’k
esa rfM+r ds :i esa ns[krs gSa tks cgqr FkksM+s le; ds fy, jgrk
gSA rfM+r ds dkj.k mRiUu pVdus dh vkokt bruh izcy
gksrh gS fd ge bls es?k&xtZu ds :i esa lqurs gSaA

dHkh&dHkh rfM+r ds le; Å¡ps o`{kksa] Hkouksa ;k
vU; lajpukvksa ls gksrk gqvk foltZu i`Foh esa pyk tkrk
gS vkSj mUgsa {kfrxzLr dj nsrk gS ¼fp= 15-7½A ,slk gksus
ij ge dgrs gSa fd rfM+r vk?kkr gqvkA rfM+r ds le;]
euq";ksa rFkk tho&tarqvksa dks Hkh uqdlku gks ldrk gSA
dHkh&dHkh mudh e`R;q rd gks tkrh gSA eSnkuh bykdksa
dh vis{kk igkM+h {ks=ksa esa rfM+r vk?kkr tYnh&tYnh gksrk
gSA

rfM+r ls ykHk rfM+r ls ykHk rfM+r ls ykHk rfM+r ls ykHk rfM+r ls ykHk (Advantages of lightening)&&&&&
rfM+r ds le; vusd izkd`frd ?kVuk,¡ gksrh gSA buesa ls dqN]

gekjs fy, ykHkdkjh gSaA
1- rfM+r ds le; mRiUu gksus okyh vR;f/kd Å"ek esa ukbVªkstu vkSj
vkWDlhtu xSl ds la;ksx ls ukbVªkstu ds vkWDlkbM curs gSa tks ikuh
esa ?kqydj vR;ar ruq ?kksy cukrs gSa] tks i`Foh esa ikS/kksa dh o`f) ds fy,
vko’;d ukbVªkstu ;kSfxd miyC/k djkrs gSaA
2- rfM+r ds le; vkWDlhtu xSl] vkstksu xSl esa ifjofrZr gks tkrh
gSA vkstksu xSl dh ;g ijr lw;Z izdk’k dh gkfudkjd ijkcSaxuh
fofdj.kksa dks i`Foh dh lrg rd igq¡pus ls jksdrh gSA

rfM+r pkyd rfM+r pkyd rfM+r pkyd rfM+r pkyd rfM+r pkyd (Lightning Conductor)&&&&&
,slk ugha gS fd fo|qr folZtu dsoy nks foijhr vkosf’kr cknyksa ds

chp gh gksrk gSA dHkh&dHkh bl izdkj dk foltZu vkosf’kr ckny rFkk
ìFoh ds chp esa Hkh gksrk gSA mnkgj.k ds fy, tc dksbZ ckny ìFoh ds
lehi vk tkrk gS vkSj fdlh Å¡ps edku ;k ò{k ds Åij ls xqtjrk gS
rks mlesa foijhr vkos’k izsfjr dj nsrk gSA ifj.kkeLo:i ckny rFkk ml
oLrq ds chp fo|qr foltZu gks tkrk gSA ftlds dkj.k og {kfrxzLr gks
tkrk gSA

fp= &15-7
isM+ rFkk vkosf'kr ckny ds chp rfM+r

(Lightning between a tree and charged clouds)

/ku vkosf’kr ckny

_.k vkosf’kr

fp=&15-8 rfM+r pkyd
(Lightning Conductor)

/ku vkosf’kr ckny/ku vkosf’kr ckny/ku vkosf’kr ckny/ku vkosf’kr ckny/ku vkosf’kr ckny

rfM+rrfM+rrfM+rrfM+rrfM+r
pkydpkydpkydpkydpkyd

rkacs dh IysVrkacs dh IysVrkacs dh IysVrkacs dh IysVrkacs dh IysV
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cSatkfeu Ýsadfyu
 ¼1706&1790½

Å¡ps Hkouksa dks rfM+r ls cpkus ds fy, rfM+r pkyd yxk, tkrs gSaA rfM+r pkyd esa
/kkrq dh ,d eksVh ,oa piVh iV~Vh gksrh gSA bldk Åijh fljk f=’kwy ds vkdkj dk gksrk gSA bls Hkou ds
lcls Å¡ps Hkkx ij yxk;k tkrk gS rFkk /kkrq dh iV~Vh dk fupyk fljk Hkwfe esa xgjkbZ ij xM+h gqbZ /kkrq
¼rkacs½ dh IysV ls tqM+k gksrk gS ¼fp= 15-8½A

vkosf'kr ckny tc Hkou ds Åij ls xqtjrk gS rc rfM+r pkyd dk Åijh fljk uqdhyk gksus ds dkj.k
izsj.k }kjk mlesa vR;kf/kd ek=k esa foijhr vkos'k mRi™k gks tkrk gSA bl le; ckny vkSj rfM+r pkyd ds
chp fo|qr foltZu gksrk gSA bl izdkj lEiw.kZ vkos’k NM+ }kjk ìFoh esa pyk tkrk gS vkSj Hkou dks dksbZ gkfu
ugha igq¡prhA

cSatkfeu Ýsadfyu ¼1706&1790½cSatkfeu Ýsadfyu ¼1706&1790½cSatkfeu Ýsadfyu ¼1706&1790½cSatkfeu Ýsadfyu ¼1706&1790½cSatkfeu Ýsadfyu ¼1706&1790½
lu~ 1752 bZ- esa Ýsadfyu us vius csVs fofy;e ds lkFk fey dj viuk irax mM+kus dk iz;ksx fd;k]

ftlesa mUgksaus ;g fl) fd;k fd rfM+r izd`fr esa ?kVus okyh ,d ?kVuk gSA mUgksaus
viuh irax dks flYd ds diM+s rFkk nsonkj dh rhfy;ksa ls cuk;k FkkA /kkrq dk ,d
iryk rkj ydM+h dh ,d lh/kh rhyh ls bl izdkj tksM+k x;k fd bldk ,d fljk
irax ds Åijh Nksj ij rFkk nwljk fljk irax dh Mksjh ls tqM+k jgsA Ýsadfyu us
tc viuh irax dks mM+k;k] ml fnu rwQkuh ekSle Fkk rfM+r vkSj es?kxtZu dh
iqujko`fRr gks jgh FkhA irax vkdk’k esa mM+us yxh] rc mUgksaus ns[kk fd fo|qr vkos’k
ds cknyksa esa ls irax ij LFkkukarfjr gksus ds dkj.k mldh <hyh Mksjh dl xbZA
mUgksaus irax ls tqM+s /kkrq ds rkj dks] tks fd cknyksa dks Nw jgk Fkk] /kkxs dh lgk;rk
ls i`Foh ls tksM+ fn;k vFkkZr~ mUgksaus /kkxs ij vk, vkos’k dk Hkw&lEidZ djk fn;kA ftlls ,d fpaxkjh
¼LikdZ½ fudyhA muds izs{k.k us ;g fl) dj fn;k fd rfM+r dh izd`fr oS|qr gSA

          buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, (Answer these) &&&&&

1-1 -1 -1 -1 - rfM+r pkyd D;k gS \
2 -2 -2 -2 -2 - fo|qrn’khZ fdl fl)kar ij dk;Z djrk gS \

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt)

fdlh oLrq dks nwljh oLrq ls jxM+dj vkosf’kr fd;k tk ldrk gSA bls ?k"kZ.k }kjk vkosf’kr
djuk dgrs gSaA

vkosf’kr oLrq dkxt ds NksVs&NksVs VqdM+ksa dks vkdf"kZr djrh gSA

/kkrq ls cuh oLrqvksa dks ?k"kZ.k }kjk vkosf’kr djuk dfBu gksrk gSA

izd`fr esa nks izdkj ds vkos’k gksrs gSa ¼$½ /ku vkos’k rFkk ¼&½ _.k vkos’kA

ltkrh; vkos’kksa esa ijLij izfrd"kZ.k rFkk fotkrh; vkos’kksa esa vkd"kZ.k gksrk gSA

oLrqvksa dks ?k"kZ.k }kjk] lEidZ }kjk rFkk izsj.k }kjk vkosf’kr fd;k tk ldrk gSA
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fo|qrn’khZ ds ek/;e ls ;g ijh{k.k fd;k tk ldrk gS fd fdlh oLrq esa vkos’k gS ;k ughaA

cknyksa esa vkos’kksa ds fo|qr foltZu ds dkj.k rfM+r mRiUu gksrk gSA

rfM+r pkyd }kjk ekuo ds tku&eky dh lqj{kk dh tkrh gSA

     vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice)

11111- lgh mRrj pqudj fyf[k,  lgh mRrj pqudj fyf[k,  lgh mRrj pqudj fyf[k,  lgh mRrj pqudj fyf[k,  lgh mRrj pqudj fyf[k, (Choose the correct answer)     &&&&&

1- nks oLrq,¡ ¼v½ vkSj ¼c½ dks jxM+us ij ;fn ¼v½ esa _.k vkos’k ¼&½ vk tkrk gS]  rks ¼c½ esa gksxk&

¼d½ _.k vkos’k ¼[k½ _.k o /ku vkos’k nksuksa

¼x½ /ku vkos’k ¼?k½ buesa ls dksbZ ugha

2- fuEufyf[kr esa ls fdldks ?k"kZ.k }kjk vklkuh ls vkosf’kr ugha fd;k tk ldrk gS \

¼d½ dk¡p dh NM+ ¼[k½ Åu dh xsan

¼x½ rk¡cs dh NM+ ¼?k½ gok ls Hkjk xqCckjk

3- euq"; dk ’kjhj gksrk gS fo|qr dk &

¼d½ dqpkyd ¼[k½ dHkh lqpkyd@dHkh dqpkyd

¼x½ lqpkyd ¼?k½ buesa ls dksbZ ugha

4- tc nks oLrqvksa dks vkil esa jxM+k tkrk gS rks muesa gksrk gS &

¼d½ foijhr vkos’k ¼[k½ leku vkos’k

¼x½ dksbZ vkos'k ugha ¼?k½ dHkh foijhr dHkh leku vkos’k

5- rfM+r pkyd curs gSa &

¼d½ /kkrq ls ¼[k½ v/kkrq ls

¼x½ nhokj ij isaV yxkus ij ¼?k½ ydM+h ls

2- fjDr LFkku dh iwfrZ dhft, 2- fjDr LFkku dh iwfrZ dhft, 2- fjDr LFkku dh iwfrZ dhft, 2- fjDr LFkku dh iwfrZ dhft, 2- fjDr LFkku dh iwfrZ dhft, (Fill in the blanks) &&&&&

¼d½ ftu inkFkksZa ls fo|qr vkos’k izokg gksrk gS] mu inkFkksZa dks fo|qr --------------------------------

dgrs gSaA

¼[k½ ltkrh; vkos’k ijLij ------------------------------------ gksrs gSa] tcfd fotkrh; vkos’k ijLij
-------------------------- gksrs gSaA
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¼x½ Hkouksa dks rfM+r ds uqdlku ls cpkus okyh ;qfDr dks ------------------------------- dgrs gSaA

¼?k½ ,d&nwljs ls jxM+us ij nks oLrqvksa }kjk mikftZr vkos’k dh izd`fr ,d&nwljs ds
--------------------- gksrh gaSA

¼¼¼¼¼3½ nks fo|qr pkydksa rFkk nks fo|qrjks/kh inkFkksZa ds uke fyf[k,A

¼4½ gekjs ’kjhj ls Li’kZ djus ij fdlh vkosf’kr oLrq dk vkos’k lekIr D;ksa gks tkrk gS\

¼5½ rfM+r vk?kkr ls lqj{kk ds fy, D;k lko/kkfu;k¡ cjruh pkfg, \

¼6½ dkj.k crkb, dkj.k crkb, dkj.k crkb, dkj.k crkb, dkj.k crkb, (Give reasons) &&&&&

¼v½ tc o"kkZ gks jgh gks vkSj vkdk’k esa fctyh pedrh gks rc isM+ksa ds uhps [kM+k
jguk vlqjf{kr gksrk gSA

¼c½ eksj ds ia[k dks nks dkxt ds iUuksa ds chp jxM+us ij og QSy tkrk gSA

¼l½ Vsyhfotu dks can ;k pkyw djrs le; LØhu ij gkFk j[kus ij pV&pV dh
vkokt vkrh gSA

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) & & & & &

1-1 -1 -1 -1 - dSejs dh jhy dh nks [kkyh fMfCc;k¡ yas mu ij pk¡nh dk odZ p<+k dj fp=15-9 esa fn[kk, vuqlkj
flYd ds /kkxs dh lgk;rk ls ikl&ikl yVdk,aA ,d ikWfyfFku dh FkSyh dks ,d feuV rd lw[ks
ckyksa ls jxM+dj fMfCc;ksa ls Li'kZ djk,aA D;k gqvk vkSj ,slk D;ksa gqvk \ dkj.k [kkstsaA

2- ikWyhfFku dh FkSyh esa j[ks ljlksa ;k jkbZ ds dqN nkuksa dks dqN nsj jxM+dj IYkkfLVd@dkxt dh IysV esa
Mkfy,A D;k gqvk \ ,slk D;ksa gqvk \ bldh ppkZ d{kk esa lkfFk;ksa ls djsaA

 fp= 15-9

vkosf'kr LVªkW+ ykus ij

ig
y
h f
LF
kfr

nwl
jh 
fLF

kfr



16
vki fofHkUu vax ra=ksa ds ckjs esa i<+ pqds gSaA lksfp,] fd ;fn bu vax ra=ksa esa vkilh rkyesy ;k

leUo; u gks rks 'kjhj ij D;k ÁHkko iMs+xk\ ge euq"; ds 'kjhj dh rqyuk ,d cM+s dkj[kkus ls dj ldrs
gSaA ftl rjg dkj[kkus ds vusd foHkkx gksrs gSa rFkk ÁR;sd foHkkx dk vyx&vyx dk;Z gksrk gSA lHkh
foHkkxksa esa leqfpr leUo; vkSj fu;a=.k cuk;s j[kus ds fy, ,d
ÁcU/kd gksrk gSA blh Ádkj 'kjhj dh fofHkUu fØ;kvksa tSls pyuk]
lk¡l ysuk] Hkkstu dk ipuk] xfr djuk] lwa?kuk vkfn esa Hkh leUo;
,oa fu;U=.k dh vko';drk gksrh gSA lthoksa esa leUo; ,oa
fu;a=.k dk dk;Z nks Ádkj ls gksrk gS&

1- raf=dk ra= }kjk
2- jklk;fud inkFkksZa }kjk

16-1-16-1-16-1-16-1-16-1- raf=dk ra= raf=dk ra= raf=dk ra= raf=dk ra= raf=dk ra= (Nervous system)&&&&&

blds izeq[k vax gSa&

1- efLr"d
2- es#jTtq
3- raf=dk,¡
4- laosnh vax

1 -1 -1 -1 -1 - efLr"d efLr"d efLr"d efLr"d efLr"d (Brain) &&&&& ;g 'kjhj dk dksey ,oa egRoiw.kZ vax
gS rFkk [kksiM+h ds vUnj lqjf{kr jgrk gSA ;g cksyuk] lquuk]
igpkuuk] Li'kZ] Lokn] xU/k vkfn fØ;kvksa ij fu;a=.k j[krk
gSA gekjs 'kjhj esa gksus okyh lkjh fØ;kvksa dh tkudkjh
efLr"d dks gksrh gS ¼fp=&16-2½A

2 -2 -2 -2 -2 - es#jTtq es#jTtq es#jTtq es#jTtq es#jTtq (Spinal cord) &&&&& efLr"d dk fiNyk Hkkx iryk
gksdj yEch csyukdj uyh dk :i ys ysrk gS] bls
es#jTtq dgrs gaSA ;s jh<+ dh gÏh dh ufydk esa lqjf{kr
jgrk gSA es#jTtq raf=dkvksa ds }kjk 'kjhj ds gj fgLls
ls tqM+k jgrk gS vr% bls 'kjhj esa gksus okys ifjorZuksa dh
tkudkjh izkIr gksrh gSA
vkb,] ns[ksa fd efLr"d vkSj es#jTtq dks ’kjhj esa gksus
okyh lHkh fØ;kvksa dh tkudkjh dSls ÁkIr gksrh gSa\

3-  raf=dk,¡ 3-  raf=dk,¡ 3-  raf=dk,¡ 3-  raf=dk,¡ 3-  raf=dk,¡ (Nerves) &&&&& fp=&16-1 esa vkius ns[kk gS fd
raf=dk,¡ /kkxs ds leku jpuk,¡ gSa tks ’kjhj esa tky ds
leku QSyh jgrh gSa vkSj ’kjhj ds ÁR;sd Hkkx dks es#jTtq
rFkk efLr"d ls tksM+rh gaSA ;s raf=dk,¡ nks Ádkj dh gSa&
1- laosnh raf=dk 2- Ásjd raf=dkA os raf=dk,¡ tks ’kjhj ds
fofHkUu Hkkxksa ls lwpuk efLr"d vFkok es#jTtq rd ys
tkrh gSa mUgsa laosnh raf=dk,¡ dgrs gSaA os raf=dk,¡ tks

    fp=&16-2 ekuo efLr"d

efLr"d

diky
raf=dk,¡

es#jTtq

raf=dk,¡

    fp=&16-1 ekuo raf=dk ra=

efLr"d

es#jTtq

lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;
(CONTROL AND COORDINATION IN

LIVING ORGANISMS)

(Brain)

(Cranial
nerves)

(Spinal
cord)

(Nerves)

(Human Nervous System)

(Brain)

(Human Brain)

(Spinal cord)
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efLr"d vFkok es#jTtq ls vkns’k ’kjhj ds fofHkUu vaxksa rd ykrh gSa mUgsa Ásjd raf=dk,¡ dgrs gSaA
;fn fdlh xeZ oLrq ls gekjk iSj Nw tk, rks ge iSj rqjUr gVk ysrs gSaA gekjk ’kjhj i;kZoj.k esa

gksus okys ifjorZuksa dk vuqHko djrk gS vkSj rqjUr ÁfrfØ;k Hkh djrk gSA gekjs vklikl gksus okys ;s ifjorZu
mÌhid dgykrs gSa vkSj muds vuqlkj 'kjhj esa gksus okyh ÁfrfØ;k dks vuqfØ;k dgrs gSaA Åij fn, x,
mnkgj.k esa xeZ oLrq mÌhid gS vkSj iSj dk rqjUr gVk ysuk vuqfØ;k gSA
uhps nh xbZ ifjfLFkfr;ksa ds vk/kkj ij lkj.kh 16-1 dks Hkjsa&

          lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table)&16-1&16-1&16-1&16-1&16-1

     Ø-Ø-Ø-Ø-Ø- (S.No.) ifjfLFkfr ifjfLFkfr ifjfLFkfr ifjfLFkfr ifjfLFkfr (Condition) mÌhidmÌhidmÌhidmÌhidmÌhid (Stimulus) vuqfØ;k vuqfØ;k vuqfØ;k vuqfØ;k vuqfØ;k (Response)

 1-   /kekds dh vkokt+ ls pkSaduk /kekds dh vkokt pkSaduk

 2-   ijh{kk ds utnhd vkus ij ?kcjkgV gksuk &&&&&&&&& &&&&&&&&&

 3-   BaM esa fBBqjuk &&&&&&&&& &&&&&&&&&

 4-   euilUn Hkkstu ns[k dj eq¡g esa ikuh vkuk   &&&&&&&&& &&&&&&&&&

 5-   vkokt dh fn’kk esa xnZu ?kqekuk &&&&&&&&& &&&&&&&&&

Åij fn, x, mnkgj.kksa esa gekjh ckgjh ifjfLFkfr;ksa ls gesa mÌhiu fey jgs gSa] ;g ckg~; mÌhiu
gSaA buds vykok dqN mÌhiu vkUrfjd gksrs gSa] tSls& ikpd uyh esa Hkkstu igq¡pus ij ikpd jlksa dk L=ko
vkfnA

16-216-216-216-216-2 izfrorhZ fØ;k,¡ izfrorhZ fØ;k,¡ izfrorhZ fØ;k,¡ izfrorhZ fØ;k,¡ izfrorhZ fØ;k,¡ (Reflex Action)&&&&&
'kjhj esa dqN fØ;k,¡ ,slh gksrh gSa ftu

ij gekjh bPNk dk fu;a=.k ugha gksrk gS] tSls&
vf/kd lnhZ yxus ij dk¡iuk] Nhaduk] eq¡g eas ykj
vkuk] iydsa >iduk vkfn] bUgsa vuSfPNd fØ;k,¡
dgrs gSaA buds vfrfjDr dqN fØ;k,¡ gekjh
bPNk ls lapkfyr gksrh gaS] tSls&mBuk] cSBuk]
pyuk] xnZu ?kqekuk] >qduk vkfn] bUgsa ,sfPNd
fØ;k,¡ dgrs gSaA dHkh&dHkh vuSfPNd fØ;k,¡
rqjUr o Lor% gksrh gSa vkSj gesa fofHk™k [krjksa ls cpkrh
gaSA vkb,] nSfud thou ds mnkgj.kksa ls bls le>sa
tSls& jkLrk ikj djrs le; vkidk /;ku dgha vkSj
gS bl le; dksbZ xkM+h vpkud lkeus vk tk,
rks vki rqjUr #d tkrs gSaA rst /kwi esa vk¡[kksa dh
iydsa vk/kh eq¡n tkrh gSaA vius vkl&ikl gq,
ifjorZuksa ds izfr bl rjg dh izfrfØ;k,¡ LokHkkfod
vkSj vpkud gksrh gSaA bu fØ;kvksa dk lapkyu
es#jTtq ls gksrk gSA bUgsa izfrorhZ fØ;k dgrs gSaA

es#jTtq

is’kh

izsjd raf=dk

mÌhid

laosnh raf=dk

fp=&16-3 izfrorhZ pki

laosnh vax

(Spinal
Cord)

(Muscle)

(Efferent Nerve)
(Afferent Nerve)

(Stimulant)

(Reflex Arc)

(Sensory organ)
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izfrorhZ fØ;k esa laosnh raf=dk,¡] lUns'k es#jTtq rd ys tkrh gSa vkSj vkns'k izsjd raf=dk }kjk vaxksa rd
igq¡pk;k tkrk gSA bl izdkj ,d pki cu tkrk gS] ftls izfrorhZ pki dgrs gSa ¼fp=&16-3½ efLr"d dks
bldh lwpuk izfrorhZ fØ;k lai™k gks tkus ds ckn gksrh gSA

lkj.kh 16-2 esa nh x;h fØ;kvksa dk laca/k ftu laosnh vaxksa ls gS mUgsa fy[ksa&

      lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table)&16-2&16-2&16-2&16-2&16-2

    Ø-  Ø-  Ø-  Ø-  Ø- (S.No.) fØ;k fØ;k fØ;k fØ;k fØ;k (Activity) laosnh vax laosnh vax laosnh vax laosnh vax laosnh vax (Organ involved)

1- lqbZ dk pqHkuk Ropk ls

2- Qwyksa dh [kq'kcw ---------------------

3- Lokn p[kuk ---------------------

4- jax fn[kkbZ nsuk ---------------------

5- vkokt lquuk ---------------------

6- xeZ oLrq dk Li'kZ ---------------------

gekjh Ropk] ukd] thHk] vk¡[k vkSj dku laosnh vax gaS tks ckg; mÌhiuksa dks xzg.k djrs gSa bUgsa
KkusfUnz;k¡ Hkh dgrs gSaA

  buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) & & & & &

1- euq"; ds raf=dk ra= esa dkSu&dkSu ls vax gksrs gSa \

2- laosnh raf=dk fdls dgrs gSa \

3- raf=dk ra= ds dk;Z crkb, \

4- fdlh ,sls mÌhiu dk uke fyf[k, ftldk vuqHko vki lkekU;r% djrs gSa \

5- D;k gksrk gS] tc vkidks vpkud dkaVk pqHk tk, \

16-316-316-316-316-3 jklk;fud inkFkks Z a }kjk leUo;jklk;fud inkFkks Z a }kjk leUo;jklk;fud inkFkks Z a }kjk leUo;jklk;fud inkFkks Z a }kjk leUo;jklk;fud inkFkks Z a }kjk leUo;

gekjs 'kjhj esa fu;a=.k ,oa leUo; ds fy, raf=dk ra= ds vykok dqN fo'ks"k xzafFk;k¡ gksrh gSaA bUgsa
vUr%L=koh xzafFk;k¡ dgrs gSaA bu xzafFk;ksa ds }kjk vyx&vyx izdkj ds jlk;u L=kfor gksrs gSaA ;s rjy
jlk;u gkeksZu dgykrs gSa tks jklk;fud leUo; }kjk fofHk™k fØ;kvksa ij fu;a=.k j[krs gSa tSls o`f)] fodkl
vkfnA

vki tkurs gSa] ikpd xzafFk;ksa }kjk L=kfor jlk;uksa dks ufydkvksa ds }kjk vkgkj uyh ds fofHk™k Hkkxksa
esa igq¡pk;k tkrk gS fdUrq vUr%L=koh xzafFk;ksa dh fo'ks"krk ;g gS fd buesa cus gkWeksZu dks 'kjhj ds fdlh Hkkx
esa igq¡pkus ds fy, dksbZ uyh ugha gksrh blfy, bUgsa ufydkfoghu xzafFk;k¡ Hkh dgrs gSaA bu xzafFk;ksa ls gkWeksZu]
jDr ds lkFk fofHk™k vaxksa rd igq¡prs gSaA

( Coordination due to chemical substances) & & & & &



137137137137137lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;

fp=&16-4 euq"; esa vUr% L=koh xzafFk;k¡

izeq[k vUr%L=koh xzafFk;k¡ ih;w"k] FkkbjkW;M] iSjkFkkbjkW;M] ,Mªhuy] vXU;k'k;] vaMk'k; ,oa o`"k.k gSaA
;s gekjss 'kjhj esa dgk¡&dgk¡ fLFkr gSa] fp=&16-4 dks ns[k dj viuh dkWih esa fy[ksaA
vkb,] dqN egRoiw.kZ xzafFk;ksa ds ckjs esa tkus&

16-3-1 ih;w"k xzafFk16-3-1 ih;w"k xzafFk16-3-1 ih;w"k xzafFk16-3-1 ih;w"k xzafFk16-3-1 ih;w"k xzafFk
;g xzafFk efLr"d ds fupys Hkkx esa fLFkr gksrh gSA bldk vkdkj eVj ds nkus ds cjkcj gksrk gSA

bl xzafFk }kjk vusd gkeksZu L=kfor fd, tkrs gSaA bl xzafFk ls fudyus okys gkeksZu vU; vUr%L=koh xzafFk;ksa
dks mRrsftr djrs gSa] QyLo:i muls fof'k"V gkeksZu L=kfor gksrs gSaA vr% bls ekLVj xzafFk Hkh dgrs gSaA
blds }kjk L=kfor ,d izeq[k gkWeksZu o`f)&gkeksZu gSA ;g 'kjhj dh yEckbZ esa o`f) ij fu;a=.k j[krk gSA
vkius ldZl esa] fQYeksa esa ;k vius vkl&ikl ckSuksa dks ns[kk gksxkA D;k vki crk ldrs gSa] buds ckSus gksus
dk D;k dkj.k gS \ o`f)&gkWeksZu dh vf/kdrk ls 'kjhj dh yEckbZ vR;f/kd c<+ tkrh gS vkSj bl gkWeksZu
dh deh ls O;fDr ckSuk jg tkrk gSA

16-3-2 FkkbjkW;M xzafFk16-3-2 FkkbjkW;M xzafFk16-3-2 FkkbjkW;M xzafFk16-3-2 FkkbjkW;M xzafFk16-3-2 FkkbjkW;M xzafFk
vkius ?ksa?kk jksx ds ckjs esa lquk gksxkA ?ksa?kk jksx ls xzLr jksxh ds xys esa lwtu gksrh gSA ;g lwtu

FkkbjkW;M xzafFk ds c<+us ds dkj.k gksrh gSA ;g xazfFk xys esa fLFkr gksrh gSA blds }kjk cuk;k x;k gkWeksZu
'kjhj esa gksus okyh fØ;kvksa dks fu;af=r djrk gSA bl xzafFk ds lqpk: #i ls dk;Z djus ds fy, vk;ksMhu
dh vko';drk gksrh gSA vc vki crk ldrs gSa fd MkWDVj vk;ksMhu ;qDr ued [kkus dh lykg D;ksa nsrs
gSa \

16-3-3 vXU;k'k;16-3-3 vXU;k'k;16-3-3 vXU;k'k;16-3-3 vXU;k'k;16-3-3 vXU;k'k;
vkius ikpd xzafFk vXU;k'k; ds ckjs esa i<+k gSA bl xzafFk dk ,d fgLlk vUr%L=koh xzafFk ds :i esa

Hkh dk;Z djrk gS vkSj blesa cuk gkWeksZu jDr esa 'kdZjk dh ek=k dks fu;af=r djrk gSA bl gkWeksZu dh deh
ls e/kqesg dh chekjh gks tkrh gSA vkius vius vkl&ikl dqN yksxksa dks 'kDdj vkSj vU; ehBh phtksa ls
ijgst djrs gq, ns[kk gksxkA izk;% ,sls yksxksa dks e/kqesg dh chekjh gksrh gSA

ih;w"k xzafFk

iSjkFkkbjkW;M

FkkbjkW;M

,Mªhuy

vaMk'k;

vXU;k'k;

o`"k.k

(Pituitary gland)

(Parathyroid)

     (Thyroid)

    (Adrenal)

    (Pancreas)

     (Ovary)
     (Testis)

(Endocrine Glands in Human)

(Pituitary Gland) & & & & &

(Thyroid Gland) & & & & &

(Pancreas) & & & & &
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16-3-4 o`"k.k vkSj v.Mk'k; 16-3-4 o`"k.k vkSj v.Mk'k; 16-3-4 o`"k.k vkSj v.Mk'k; 16-3-4 o`"k.k vkSj v.Mk'k; 16-3-4 o`"k.k vkSj v.Mk'k; (Testis and Ovaries)&&&&&
buesa cus gkWekZsu f}rh;d ySafxd y{k.kksa ds fy, mŸkjnk;h gksrs gSa tSls yM+dkas esa o`"k.k esa cus gkWeksZu

}kjk nk<+h&ewNksa rFkk 'kjhj ij ckyksa dk mxuk] vkokt dk Hkkjh gksuk o isf'k;ksa dk fodkl rFkk yM+fd;ksa
esa vaMk'k; eas cus gkWeksZu ukjh lqyHk y{k.kksa dk fodkl djrs gSaaA

16-416-416-416-416-4 ikS/kksa esa fu;a=.k ,oa leUo; ikS/kksa esa fu;a=.k ,oa leUo; ikS/kksa esa fu;a=.k ,oa leUo; ikS/kksa esa fu;a=.k ,oa leUo; ikS/kksa esa fu;a=.k ,oa leUo; (Control and coordination in plants)  &&&&&
vki tkurs gSa fd tUrqvksa dh rjg ikS/ks Hkh mÌhiuksa ds izfr laosnu'khy gksrs gSaA buesa raf=dk ra=

ugha ik;k tkrk fQj Hkh ikS/ks izdk'k] ty] Li'kZ] xq#Rokd"kZ.k vkfn ds izfr izfrfØ;k O;Dr djrs gSaA
tUrqvksa dh rjg ikS/kksa esa Hkh gkWeksZu curs gSa] ;s ikni gkWeksZu dgykrs gSaA ikni gkWeksZu eq[; #i ls

o`f) dks fu;af=r djrs gSaA vr% ;s o`f)&fu;a=d dgykrs gaSA ikS/kksa ds dqN izeq[k gkWeksZu lkj.kh&16-3 esa
fn, x, gSa &

 lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &16-3&16-3&16-3&16-3&16-3

lkekU; ikni gkWeksZu ,oa muds dk;ZlkekU; ikni gkWeksZu ,oa muds dk;ZlkekU; ikni gkWeksZu ,oa muds dk;ZlkekU; ikni gkWeksZu ,oa muds dk;ZlkekU; ikni gkWeksZu ,oa muds dk;Z (General plant hormones and their functions)

gkWeks ZugkWeks ZugkWeks ZugkWeks ZugkWeks Zu (Hormone) dk;Z dk;Z dk;Z dk;Z dk;Z (Function)

vkWDlhu ikS/kksa esa o`f) dks izsfjr djrk gSA

ftcjsfyu ikS/kksa esa iq"i f[kyus dks izsfjr djrk gSA

lkbVksdk;fuu ikS/kksa esa dksf'kdk foHkktu dks izsfjr djrk gSA

,fClfld ,flM ikS/kksa esa tc iw.kZ o`f) gks tkrh gS] rc o`f) dks jksdus
dk dk;Z djrk gSA

 buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) & & & & &

1- vUr%L=koh xzafFk fdls dgrs gSa \
2- gkWeksZu fdls dgrs gSa \
3- nks ikni gkWeksZuksa ds uke rFkk dk;Z fyf[k, \

      geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt) &&&&&

lthoksa esa leUo; vkSj fu;a=.k dk dk;Z nks izdkj ls gksrk gS &
1- raf=dk ra= }kjk 2- jklk;fud inkFkksZa }kjk
raf=dk ra= ds izeq[k vax gSa &
1- efLr"d 2- es#jTtq 3- raf=dk,¡ 4- laosnh vax
raf=dk,¡ nks izdkj dh gksrh gaS &
laosnh raf=dk,¡& ;s lans'k dks vaxksa ls efLr"d ;k es#jTtq rd igq¡pkrh gSaA
izsjd raf=dk,¡& ;s vkns'k dks efLr"d ;k es#jTtq ls fofHk™k vaxksa rd igq¡pkrh gSaA
izfrorhZ fØ;kvksa dk lapkyu es#jTtq }kjk gksrk gSA
Ropk] ukd] dku] thHk] vk¡[k gekjs laosnh vax gSaA
vUr%L=koh xzafFk;k¡ gkWeksZu L=kfor djrh gSaA



139139139139139lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;lthoksa esa fu;a=.k ,oa leUo;

gkWeksZu 'kjhj esa /kheh xfr ls gksus okyh fØ;kvksa ij fu;a=.k djrs gSaA
ih;w"k] FkkbjkW;M] iSjkFkkWbjk;M] ,Mªhuy] vXU;k'k;] vaMk'k; vkSj o`"k.k euq"; esa ikbZ tkus  okyh
izeq[k vUr%L=koh xzafFk;k¡ gSaA

      vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice) &&&&&

1- fuEu esa ls dkSu&dkSu lh izfrorhZ fØ;k,¡ gSa &1- fuEu esa ls dkSu&dkSu lh izfrorhZ fØ;k,¡ gSa &1- fuEu esa ls dkSu&dkSu lh izfrorhZ fØ;k,¡ gSa &1- fuEu esa ls dkSu&dkSu lh izfrorhZ fØ;k,¡ gSa &1- fuEu esa ls dkSu&dkSu lh izfrorhZ fØ;k,¡ gSa &
d- xeZ oLrq ls gkFk Nw tkus ij gkFk dk rRdky gVukA
[k- oLrq dks mBkdj ,d LFkku ls nwljs LFkku rd ys tkukA
x- lksp le>dj dk;Z djukA
?k- vpkud gq, /kekds dh vkokt ls pkSadukA
³ BaM esa fBBqjukA

2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, 2- fjDr LFkkuksa dh iwfrZ dhft, (Fill in the blanks)&&&&&
d- izfrorhZ fØ;k dk lapkyu ---------------------------------------------- ds }kjk gksrk gSA
[k- efLr"d rd lwpuk ys tkus okyh raf=dk dks -------------------------------------- dgrs gSaA
x- Li'kZ dk vuqHko ------------------------------------------ ds }kjk gksrk gSA
?k- ------------------------------------------- gkWeksZu ds dkj.k ge yEckbZ esa c<+rs gSaA
³- jDr esa 'kdZjk dh ek=k ij fu;a=.k ------------------------------- xzafFk esa cuk gkWeksZu djrk gSA
p- ------------------------------------ gkWeksZu ikS/kksa esa iq"i f[kyus dks izsfjr djrk gSA

3- mfpr laca/k tksfM+, 3- mfpr laca/k tksfM+, 3- mfpr laca/k tksfM+, 3- mfpr laca/k tksfM+, 3- mfpr laca/k tksfM+, (Match the following) &&&&&
o`"k.k ,oa v.Mk'k; & jDr esa 'kdZjk dh ek=k ij fu;a=.k
vXU;k'k; & f}rh;d ySafxd y{k.k
ih;w"k xzafFk & ikni gkWeksZu
ftcjsfyu & ekLVj xzafFk

4- fuEu iz'uksa ds mŸkj nhft, 4- fuEu iz'uksa ds mŸkj nhft, 4- fuEu iz'uksa ds mŸkj nhft, 4- fuEu iz'uksa ds mŸkj nhft, 4- fuEu iz'uksa ds mŸkj nhft, (Answer the following questions) &&&&&
1- lthoksa esa jklk;fud fu;a=.k ,oa leUo; fdlds }kjk fd;k tkrk gS \
2- izsjd raf=dk dk dk;Z crkb, \
3- laosnh vax fdls dgrs gSa \
4- vUr%L=koh xzafFk;ksa dks ufydkfoghu xzafFk;k¡ D;ksa dgk tkrk gS \
5- ikni gkWeksZu ds dk;Z fyf[k,A

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) &&&&&

1- viuh d{kk esa lkfFk;ksa ds lkFk feydj 'kjhj esa gksus okyh fØ;kvksa dks lwphc) dj fuEu vk/kkj ij
oxhZd`r djsaA

Ø -Ø -Ø -Ø -Ø -  bPNk ls gksus okyh fØ;k,¡ bPNk ls gksus okyh fØ;k,¡ bPNk ls gksus okyh fØ;k,¡ bPNk ls gksus okyh fØ;k,¡ bPNk ls gksus okyh fØ;k,¡    Lor% gksus okyh fØ;k,¡   Lor% gksus okyh fØ;k,¡   Lor% gksus okyh fØ;k,¡   Lor% gksus okyh fØ;k,¡   Lor% gksus okyh fØ;k,¡

1- >qduk ân; dk /kM+duk
2- --------------------------------------------- ---------------------------------------------
3- --------------------------------------------- ---------------------------------------------

2- vius vkl&ikl LokLF; foHkkx ls tqM+s yksxkasa ds ikl tkdj e/kqesg jksx ds dkj.k y{k.k vkSj jksx
ds nkSjku j[kh tkus okyh lko/kkfu;ksa dh tkudkjh izkIr dj d{kk esa bldh ppkZ djsaA

(S.No.)      (Voluntary activities)     (Involuntary activities)



17

17-117-117-117-117-1
gekjs 'kjhj] esa gfÏ;ksa dk cuk <kapk ik;k tkrk gSA bls dadky dgrs

gSa ¼fp= 17-1½A lksfp,] ;fn gekjs 'kjhj esas gfÏ;k¡ ugha gksrha rks D;k gksrk \
gfÏ;k¡ 'kjhj dks fgykus&Mqykus esa enn djrh

gaS] 'kjhj dk vkdkj cuk, j[krh gaS] vkSj dqN dksey
vaxkas tSls efLr"d] ân;] QsQM+kas dks pksV ls cpkrh
gSaA

vkb,] 'kjhj esa Ikk;h tkus okyh fofHk™k gfÏ;ksa
dh igpku djsaA vkidh iqLrd ds var esa euq"; ds

dadky dk cM+k fp= fn;k x;k gSA  fØ;kdykiksa }kjk ftu gfÏ;ksa dks
vki igpku ldsa fp= dh mu gfÏ;ksa esa jax Hkjrs tk,aA

17-1-1 [kksiM+h 17-1-1 [kksiM+h 17-1-1 [kksiM+h 17-1-1 [kksiM+h 17-1-1 [kksiM+h (Skull)

[kksiM+h esa cgqr lh gfÏ;k¡ vkil esa tqM+h gqbZ ik;h tkrh gSaA
[kksiM+h vanj ls [kks[kyh gksrh gSA ;g ,d xqgk cukrh gS ftlesa efLr"d
lqjf{kr jgrk gSA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &1&1&1&1&1

vki vius fupys tcM+s dks fgyk,¡A D;k blh rjg Åijh tcMs+
dh gfM~M;k¡ fgyrh gaS \ viuh [kksiM+h] ukd] dku] ekFks] tcM+s dh gfÏ;ksa
dks Nwdj eglwl djsa ¼fp=&17-2½A

 17-1-2- jh<+ dh gÏh  17-1-2- jh<+ dh gÏh  17-1-2- jh<+ dh gÏh  17-1-2- jh<+ dh gÏh  17-1-2- jh<+ dh gÏh (Backbone)

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &2&2&2&2&2

vius nksLr ls dgsa fd og [kM+k gksdj iwjk lkeus
dh vksj >qd tk, vkSj nksuksa gkFkksa ls tehu dks Nwus dh
dksf'k'k djsA  vc vki mldh xnZu ls ysdj ihB ds Bhd
chp  ls viuh ,d vaxqyh nck dj ljdk,a vkSj jh<+ dh
gÏh ¼es#naM½ dks eglwl djsa ¼fp=&17-3½A

euq"; esa jh<+ dh gÏh NksVh&NksVh NYys ds tSlh
gfÏ;ksa ds esy ls cuh gSA blds IkzR;sd NksVs Hkkx dks
d'ks#d dgrs gaSA NksVs cPpksa esa 33 d'ks#dk,a ikbZ tkrh

fp=&17-1 ekuo dadky

fp=&17-2 euq"; dh [kksiM+h

dadky] tksM+ ,oa isf'k;k¡dadky] tksM+ ,oa isf'k;k¡dadky] tksM+ ,oa isf'k;k¡dadky] tksM+ ,oa isf'k;k¡dadky] tksM+ ,oa isf'k;k¡
(SKELETON, JOINTS AND MUSCLES)

(Humans Skull)

(Human Skeleton)
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gaSA tSls&tSls mez c<+rh gS] oSls&oSls es#naM ds fupys fljs ij ik;s
tkus okys ukS d'ks#d vkil esa tqM+ dj frdksuh vk—fr cuk ysrs
gSaA d'ks#d naM ds NYyksa ls cuh [kks[kyh uyh esa es#jTtq lqjf{kr
jgrk gSA lksfp,] vkids es#naM esa vyx&vyx d'ks#d ds LFkku
ij ,d gh yEch gÏh gksrh rks D;k gksrk \

17-1-3 ilfy;k¡ 17-1-3 ilfy;k¡ 17-1-3 ilfy;k¡ 17-1-3 ilfy;k¡ 17-1-3 ilfy;k¡ (Ribs)

vki Ik<+ pqds gaS fd QsQM+s vkSj ân; o{kxqgk esa gfÏ;ksa ds
cus ,d fiatjs tSlh jpuk esa lqjf{kr jgrs gSaA vkb,] vc ;g irk
yxk, fd ;g fiatjk ¼xqgk½ fdu gfÏ;ksa ls fey dj cuk gSA
o{kxqgk esa lkeus dh vksj chp dh gÏh] Nkrh dh gÏh ;k o{kkfLFk
dgykrh gSA bl xqgk ds ik’oZ esa o{kkfLFk ls ysdj es#n.M ls
tqM+h ilfy;k¡ ik;h tkrh gSaaA ilfy;k¡ Nkrh ds {ks= dks nk,¡&ck,¡
nksuksa rjQ ls ?kssjs jgrh gSa ¼fp=&17-1½A vius nksLr dks tksj ls
'okl vUnj [khapus vkSj dqN nsj jksds j[kus dks dgsaA vc vki
mldh ilfy;ksa dks fxuus dh dksf’k’k djsaA vki fdruh ilfy;k¡
fxu ik, \

17-1-4 da/ks dh gfÏ;k¡ ¼val es[kyk½17-1-4 da/ks dh gfÏ;k¡ ¼val es[kyk½17-1-4 da/ks dh gfÏ;k¡ ¼val es[kyk½17-1-4 da/ks dh gfÏ;k¡ ¼val es[kyk½17-1-4 da/ks dh gfÏ;k¡ ¼val es[kyk½

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity) &3&3&3&3&3

vius nksLr ls dgsa fd og fp=&17-4 esa fn[kk, rjhds ls nhokj ij vius nksuksa gkFkksa dks nck dj
[kM+k gks tk,A nhokj ij ncko Mkyus ls D;k nksuksa da/kkas ds uhps ihB ij nks mHkjh gqbZ gfÏ;k¡ fn[kkbZ

nha \ ;g nksuksa da/ks dh gfÏ;k¡] val es[kyk gSA gkFkksa dh
gfÏ;k¡] val es[kyk ls tqM+h gksrh gaSA

 17-1-5 glyh  17-1-5 glyh  17-1-5 glyh  17-1-5 glyh  17-1-5 glyh (Clavicles)

Nkrh ds Åijh Hkkx esa da/ks ls ysdj xnZu rd QSyh gqbZ
gÏh ik;h tkrh gS] ;g glyh gSA xnZu ds uhps vaxqyh Qsj dj
da/ks dh vksj tkrh gqbZ bl mHkjh gqbZ gÏh dks <wa<us dh dksf'k'k
djsaA blh izdkj xnZu ds nwljh rjQ dh glyh Hkh eglwl djsa
¼fp=&17-1½A

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&4&4&4&4&4

viuh dej ds tjk uhps nksuksa vksj vaxqfy;ksa ls nck dj ns[ksa ¼fp=&17-5½A D;k vkidks nksukas vksj
,d tSlh gfÏ;k¡ feyha \ ;s nksuksa gfÏ;k¡ ,d cM+h gÏh ds fljs gaS] ftUgsa dwYgs dh gÏh ;k Jks.kh es[kyk dgrs
gaSA Jks.kh es[kyk dk izR;sd Hkkx rhu gfÏ;kas ls feydj cuk gksrk gSA Jks.kh es[kyk] es#naM vkSj tka?k dh
gfÏ;ksa ls tqM+h gksrh gSA

fp=&17-4 da/ks dh gÏh dks eglwl djuk
( Feel the shoulder bones or pectoral girdle)

(Feel the Vertebral column)
fp=&17-3 jh<+ dh gÏh dks eglwl djuk

Shoulder Bones (Pectoral Girdle)

17-1-6 dwYgs dh gÏh ¼Jks.khes[kyk½17-1-6 dwYgs dh gÏh ¼Jks.khes[kyk½17-1-6 dwYgs dh gÏh ¼Jks.khes[kyk½17-1-6 dwYgs dh gÏh ¼Jks.khes[kyk½17-1-6 dwYgs dh gÏh ¼Jks.khes[kyk½
Hip Bone (Pelvic Girdle)
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fp=&17-5 Jks.kh es[kyk dks eglwl djuk

17-1-7 gkFkksa dh gfÏ;k¡ 17-1-7 gkFkksa dh gfÏ;k¡ 17-1-7 gkFkksa dh gfÏ;k¡ 17-1-7 gkFkksa dh gfÏ;k¡ 17-1-7 gkFkksa dh gfÏ;k¡ (Bones of the Hand) &&&&&

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity) &5&5&5&5&5

vius da/ks ls ysdj vaxqyh rd gkFk ds vyx&vyx fgLlksa
dks eksM+ dj] ?kqek dj ns[ksaA fp=&17-1 dh lgk;rk ls gkFk dh
gfÏ;ksa dks igpkusaA gkFk ds Åijh fgLls esa dsoy ,d gM~Mh gksrh gS
tks da/ks ls tqM+h gksrh gSA dksguh ls dykbZ rd nks gfÏ;k¡ gaSA dykbZ
vkSj vaxqfy;ksa esa Hkh NksVh&NksVh gfÏ;k¡ ik;h tkrh gaSA gkFk dbZ
NksVh&cM+h gfÏ;ksa ls feydj curk gSA

17-1-8 iSj dh gfÏ;k¡ 17-1-8 iSj dh gfÏ;k¡ 17-1-8 iSj dh gfÏ;k¡ 17-1-8 iSj dh gfÏ;k¡ 17-1-8 iSj dh gfÏ;k¡ (Bones of the Leg) &&&&&
fp=&17-1 esa ns[ksa iSj Hkh gkFk dh rjg NksVh&cM+h dbZ gfÏ;ksa

ls feydj cuk gSA lcls Åij tka?k dh gÏh gSA ;g 'kjhj dh lcls
etcwr vkSj lcls cM+h gÏh gSA ?kqVus ds uhps nks yach gfÏ;k¡ gksrh gSaA
vius iSj ds iatkssa vkSj vaxqfy;ksa dks ?kqek&fQjk dj ns[ksa blesa Hkh
NksVh&NksVh dbZ gfÏ;k¡ ik;h tkrh gSaA

17-1-9  ?kqVuk 17-1-9  ?kqVuk 17-1-9  ?kqVuk 17-1-9  ?kqVuk 17-1-9  ?kqVuk (The knee) &&&&&

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &6&6&6&6&6

vius iSj lh/ks djsa vkSj ?kqVus dks vaxqfy;ksa ls idM+ dj fgyk,¡A D;k vki dVksjh ds leku
fgyrh&Mqyrh gÏh dks eglwl dj lds \ fp=&17-1 eas bl gÏh dh igpku djsaA

17-217-217-217-217-2 yphyh gÏh ¼mikfLFk½ yphyh gÏh ¼mikfLFk½ yphyh gÏh ¼mikfLFk½ yphyh gÏh ¼mikfLFk½ yphyh gÏh ¼mikfLFk½ (Flexible Bones (Cartilage)) &&&&&

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity) &7&7&7&7&7

dksguh ls dykbZ ds chp vius gkFk dh gÏh dks nck dj VVksysaA ;g gÏh dM+h gSA vc vius dku
dks VVksfy,A dku dk dqN Hkkx uje vkSj dqN FkksM+k dM+k eglwl gksrk gSA dku dk eqyk;e fgLlk ,d
yphyh jpuk ls cuk gksrk gS ftls mifLFk dgrs gSaA vc vki viuh ukd esa mikfLFk dh igpku dhft,A
mikfLFk;k¡ dadky ds vU; fgLlksa esa Hkh feyrh gaS tSls&es#naM ds d'ks#dksa ds chp] ilfy;ksa vkSj Nkrh dh
gÏh ds chp easA

vc rd vkius ftu&ftu gfÏ;ksa dks <wa< fy;k gS ihNs fn, x;s fp= esa muesa jax Hkj fn;k gksxkA
vius lkfFk;ksa ds fp=ksa dks ns[kdj irk djsa fd vkids lkfFk;ksa us dkSu&dkSu lh vfrfjDr gfÏ;k¡ <wa< yh
gSaA bu gfÏ;ksa dks Hkh vius 'kjhj esa <waf<, vkSj vius fp= esa Hkh fn[kk,¡aA

17-317-317-317-317-3 laf/k;k¡ ¼tksM+½laf/k;k¡ ¼tksM+½laf/k;k¡ ¼tksM+½laf/k;k¡ ¼tksM+½laf/k;k¡ ¼tksM+½     (Joints) &&&&&
gekjk dadky dbZ NksVh&cM+h gfÏ;ksa ls feydj cuk gSA ;s gfÏ;k¡ vkil esa tgk¡ tqM+rh gSa og LFkku

laf/k ;k tksM+ dgykrk gSA bu tksMksa+ ds dkj.k gh ge fofHk™k vaxkas dks fgyk&Mqyk ldrs gaSA vius gkFk] iSj]

(Feel the pelvic girdle)
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xnZu] dksguh] ?kqVus vkfn fofHk™k vaxkas dks eksM+ dj fofHk™k tksM+ksa dh igpku djsa A dqN izeq[k tksM+ gaS&

1- danqd& [kfYydk ¼ckWy ,.M lkWdsV½ tksM+ 1- danqd& [kfYydk ¼ckWy ,.M lkWdsV½ tksM+ 1- danqd& [kfYydk ¼ckWy ,.M lkWdsV½ tksM+ 1- danqd& [kfYydk ¼ckWy ,.M lkWdsV½ tksM+ 1- danqd& [kfYydk ¼ckWy ,.M lkWdsV½ tksM+ (Ball and Socket Joints) &&&&&

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &8&8&8&8&8

vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh (Material required)&&&&& ¶;wt+ cYc] ukfj;y dk [kksyA
da/ks dh gÏh vkSj gkFk dh gÏh ds tksM+ dks le>us ds fy, vkb,] ,d iz;ksx djsaA ,d NksVs ¶;wt

cYc dks ,d ukfj;y ds [kksy eas j[k dj pkjksa fn’kkvksa esa ?kqek,a ¼fp=&17-6½A
bl rjg dk tksM+ gh danqd&[kfYydk tksM+ dgykrk gSA blesa xfr lHkh fn’kkvksa esa gksrh gSA ,slk

tksM+ tka?k dh gÏh vkSj Jks.kh es[kyk esa Hkh ik;k tkrk gSA fp=&17-6 dks ns[k dj igpku djsa fd vkids
'kjhj dh dkSu lh gÏh cYc dh rjg vkSj dkSu lh gÏh ukfj;y ds [kksy dh rjg dk;Z djrh gSA viuh
ck¡g dks lh/kk [khap dj pkjksa vksj ?kqek dj bl tksM+ dks eglwl djasA

  [k

fp=&17-6  danqd [kfYydk tksM+

2- dksguh dk tksM+ ¼dCtk tksM+½ 2- dksguh dk tksM+ ¼dCtk tksM+½ 2- dksguh dk tksM+ ¼dCtk tksM+½ 2- dksguh dk tksM+ ¼dCtk tksM+½ 2- dksguh dk tksM+ ¼dCtk tksM+½ (Elbow Joint (Hinge joint)) &&&&&
dksguh ds tksM+ ij ls ck¡g ds vxys fgLls dks pkjksa vksj ?kqekus dh dksf’k’k djsaA D;k vki

ck¡g ds vxys fgLls dks dksguh ds tksM+ ls mlh izdkj ?kqek ik;s tSls iwjh ck¡g dks da/ks ds tksM+ ls
?kqek ik;s Fks \

da/ks vkSj dksguh ds tksM+ eas vUrj gSA dksguh ls ck¡g dks vki flQZ Åij dh vksj eksM+ ldrs gSaA
Bhd oSls gh tSls njokts esa yxs dCts ds dkj.k njoktk ,d gh vksj [kqyrk gSA ;gh dCtk tksM+ gS
¼fp=&17-7½A ,sls gh tksM+ ?kqVus vkSj vaxqfy;ksa esa Hkh ik, tkrs gSaA

fp=&17-7 dCtk tksM+

dksguh dk tksM+vaxqyh dk tksM+ ?kqVus dk tksM+

gkFk dh gÏh

tksM+

da/ks dh gÏh
(Shoulder bone)

(Joints)

(Bone of the upper arm)
(Ball and Socket Joint)

(Joint of a Knee)

(Joint of an Elbow)
(Joints of a finger) (Hinge Joint)
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bu nksuksa tksM+kas ds vfrfjDr gekjh gfÏ;ksa esa vkSj Hkh tksM+ ik, tkrs gSaA jh<+ dh gÏh esa] dykbZ esa
lihZ tksM+ ik, tkrs gSaA lihZ tksM+ ds dkj.k gh ge dykbZ vkSj jh<+ dh gÏh dks eksM+ ldrs gSaA ?kw.kZu tksM+
[kksiM+h vkSj jh<+ dh igyh d'ks#d ds chp ik;k tkrk gSA bl tksM+ ds dkj.k gh xnZu vkxs&ihNs vkSj
nk,¡&ck,¡ ?kqekbZ tk ldrh gSA

17-417-417-417-417-4 isf’k;k¡ isf’k;k¡ isf’k;k¡ isf’k;k¡ isf’k;k¡ (Muscles)&&&&&
vkius Ik<+k gS mBus] cSBus] pyus] fQjus] >qdus] xnZu eksM+us tSlh fØ;k,¡ gfÏ;ksa esa gqbZ xfr ls lEi™k

gksrh gSaA ysfdu gfÏ;k¡ vius vki xfr ugha dj ldrhaA blds fy, 'kjhj esas Ropk ds uhps dqN ekaly jpuk,¡
fgyrh gqbZ fn[kk;h nsrh gSa ;s isf'k;k¡ gSaA vki  is'kh; Ård ds ckjs esa i<+ pqds gSaA vkb,] ns[ksa isf'k;k¡ xfr
djus esa fdl rjg enn djrh gSaA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &9&9&9&9&9

vius nk,¡ gkFk dh eqÎh ck¡/kdj
da/ks dks Nq,¡A ck¡g ds Åijh Hkkx esa gq,
ifjorZu dks /;ku ls ns[ksaA ck,¡ gkFk ls
blds Qwys gq, Hkkx dks nck,¡ bl Qwys gq,
Hkkx esa ek¡lisf’k;k¡ gSa tks fd ck¡g dks bl
rjg eksM+us ls dM+h gks xbZ gSa ¼fp=&17-8½A
;g dM+kiu ek¡lisf’k;ksa ds fldqM+us ds
dkj.k gSA gkFk dks okil iqjkuh fLFkfr esa
yk,aA vc ek¡lisf’k;ksa esa D;k ifjorZu gqvk
\ ek¡lisf’k;ksa ds ladqpu vksj f'kfFkyu ls
gfÏ;ksa esa xfr gksrh gSA bl izdkj gfÏ;ksa
vkSj ek¡lisf’k;ksa ds feydj dk;Z djus ls vaxkas esa xfr gksrh gSA ;gk¡ rd fd ân; ds /kM+dus dh fØ;k Hkh
isf’k;ksa ds ladqpu vkSj f'kfFkyu ds dkj.k gksrh gSA gekjs 'kjhj ds fofHk™k vaxksa eas ik;h tkus okyh isf’k;ksa
dks lfEefyr :Ik ls 'kjhj dk is’kh&ra= dgrs gSaA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &10&10&10&10&10

viuh ck¡g dks lh/kh j[kdj viuh vaxqfy;ksa dks ckjh&ckjh
ls eksM+sa vkSj lh/kk djsaA fgyrh gqbZ isf'k;ksa dk voyksdu djsaA D;k
vkidks vyx&vyx isf'k;k¡ fn[kk;h iM+ha \ [kMs+ gksdj viuh tka?k
dks vius nksuksa gkFkksa ls dl dj idMsa+] ?kqVuk Åij mBkdj Vkax dks
vkxs&ihNs fgyk,¡ vkSj tk¡?k dh isf'k;ksa dk fgyuk eglwl djsaA vc
tk¡?k dh isf'k;ksa dks fgyk;s fcuk Vkax dks fgykus dh dksf'k'k djsa
¼fp=&17-9½A D;k vki ,slk dj lds \

vius 'kjhj ds vU; vaxkas tSls ?kqVuk] vaxqfy;ksa] vaxwBk
vkfn dks fgyk&Mqyk dj ns[ksa vkSj isf’k;ksa dk fgyuk eglwl djsaA
vc lkj.kh&17-1 dks Hkjsa&

¼fp=&17-8½

fp=&17-9 tka?k dh isf'k;ksa dk fgyuk
eglwl djuk

(Feel the movement of muscles of the thigh)
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     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &17-1&17-1&17-1&17-1&17-1

Øek adØek adØek adØek adØek ad         fØ;k        fØ;k        fØ;k        fØ;k        fØ;k isf’k;ksa dk fgyuk eglwl gksrk gS@ugha gksrk gSAisf’k;ksa dk fgyuk eglwl gksrk gS@ugha gksrk gSAisf’k;ksa dk fgyuk eglwl gksrk gS@ugha gksrk gSAisf’k;ksa dk fgyuk eglwl gksrk gS@ugha gksrk gSAisf’k;ksa dk fgyuk eglwl gksrk gS@ugha gksrk gSA

  1- Hkkstu pckuk ------------------------------------------------------------------------------------------------------------
  2- 'okl ysuk o NksM+uk ------------------------------------------------------------------------------------------------------------
  3- Oktu mBkuk ------------------------------------------------------------------------------------------------------------
  4- EkqÎh cka/kuk vkSj [kksyuk ------------------------------------------------------------------------------------------------------------
  5- iSj dh vaxqyh fgykuk ------------------------------------------------------------------------------------------------------------
  6- iydsa >idkuk ------------------------------------------------------------------------------------------------------------

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt) &&&&&

gekjk 'kjhj gfÏ;ksa ds <kaps ls cuk gksrk gS ftls dadky dgrs gaSA
[kksiM+h ds vUnj efLr"d lqjf{kr jgrk gSA
jh<+ dh gÏh] d'ks#dkvksa ls feydj cuh gksrh gSA
ilfy;k¡] Nkrh esa fiatjs ds leku jpuk cukus esa lgk;d gSaA
val&es[kyk ls gkFkksa dh rFkk Jks.kh es[kyk ls iSjksa dh gfÏ;k¡ tqM+h jgrh gaSA
mikfLFk uje vkSj yphyh gksrh gSA ;g dku] ukd] d'ks#dkvksa ds chp] ilfy;ksa vkSj Nkrh dh gfÏ;ksa
ds chp esa ik;h tkrh gSaA
gfÏ;k¡ vkil esa tgk¡ tqM+rh gSa og LFkku laf/k ;k tksM+ dgykrk gSA
val es[kyk o gkFk dh gÏh ds chp RkFkk Jks.kh&es[kyk o tka?k dh gÏh ds chp ik;k tkus okyk tksM+
danqd&[kfYydk tksM+ dgykrk gSA
dCtk&tksM+ dksgfu;ksa esa ik;k tkrk gSA
ek¡lisf'k;ksa ds ldaqpu vkSj f'kfFkyu ls gfÏ;ksa esa xfr gksrh gSA
gekjs 'kjhj ds fofHk™k vaxksa esa ik;h tkus okyh isf'k;k¡ fey dj is'kh ra= cukrh gSaA

     vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice)

1 -1 -1 -1 -1 - lgh fodYi pqfu, lgh fodYi pqfu, lgh fodYi pqfu, lgh fodYi pqfu, lgh fodYi pqfu, (Choose the correct answers) &&&&&
1- danqd&[kfYydk tksM+ ik;k tkrk gS&

d- da/ks vkSj gkFk dh gÏh esa [k- dksguh esa
x- Åijh tcMs+ esa ?k- dykbZ esa

2- d'ks#dk,¡ ik;h tkrh gSa&
d- [kksiM+h esa [k- gkFk esa
x- es#naM esa ?k- vaxqfy;ksa esa

3- mikfLFk ik;h tkrh gS&
d- gkFk esa [k- dku esa
x- iSj esa ?k- [kksiM+h esas

(S.No.)                (Activity)     (Muscle movement felt/not felt)
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4- dCtk tksM+ ik;k tkrk gS&

d- Åijh tcM+s esa [k- dksguh esa

x- fupys tcMs+ ?k- da/ks esas

2 -2 -2 -2 -2 - fuEufyf[kr dFkuksa dks lq/kkj dj fy[kas fuEufyf[kr dFkuksa dks lq/kkj dj fy[kas fuEufyf[kr dFkuksa dks lq/kkj dj fy[kas fuEufyf[kr dFkuksa dks lq/kkj dj fy[kas fuEufyf[kr dFkuksa dks lq/kkj dj fy[kas (Correct and rewrite the following sentences)&&&&&

d- mikfLFk;k¡ 'kjhj ds dksey vaxksa QsQMs+] efLr"d vkfn dks pksV ls cpkrh gSaA

[k- gkFkksa dh gfÏ;k¡] Jks.kh&es[kyk ls tqM+h gksrh gSaA

x- efLr"d ilfy;ksa esa lqjf{kr jgrk gSA

?k- gfÏ;k¡ vkSj isf'k;k¡ fey dj is'kh ra= cukrh gaSA

3-  fuEufyf[kr iz'uksa ds mŸkj nhft, 3-  fuEufyf[kr iz'uksa ds mŸkj nhft, 3-  fuEufyf[kr iz'uksa ds mŸkj nhft, 3-  fuEufyf[kr iz'uksa ds mŸkj nhft, 3-  fuEufyf[kr iz'uksa ds mŸkj nhft, (Answer the following questions) & & & & &
1- vkids 'kjhj dh lcls yEch gÏh fdl vax esa ik;h tkrh gSA

2- 'kjhj esa es#naM dh D;k mi;ksfxrk gS \

3- ?kqVus vkSj vaxqfy;ksa esa ik;s tkus okys tksM+ dks le>kb,A

4- dsapqvk gekjs tSls lh/kk [kM+k D;ksa ugha gks ldrk \

5- 'kjhj ds mu lHkh vaxksa dh lwph cuk,a ftUgsa Nwdj ;k fgyk&Mqyk dj isf'k;ksa dks eglwl fd;k
tk ldrk gSA

6- ;fn gekjh vaxqfy;ksa dh gfÏ;ksa esa tksM+ u gksrs rks D;k gksrk \

7- gÏh vkSj mikfLFk esa D;k varj gS \

8- dYiuk dj fy[ksa fd ;fn vkids 'kjhj esa isf'k;ksa ds LFkku ij /kkxs gksrs rks D;k gksrk \

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) & & & & &

1- vki lHkh us gfM~M;ksa dh ,Dl&js fQYe ns[kh gksxhA vius lkfFk;ksa ds lkFk feydj fpfdRlk dsanz ,oa
leqnk; ls gfM~M;ksa dh ,Dl&js fQYe ,d= dj muesa fn[kk;h nsus okyh gfM~M;ksa dks] iqLrd esa fn,
x, dadky ds fp= ls feyku dj igpku djsaA
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18-118-118-118-118-1 ikS/kksa esa xfr ikS/kksa esa xfr ikS/kksa esa xfr ikS/kksa esa xfr ikS/kksa esa xfr (Movement in Plants)

pyrh gqbZ Vªsu esa cSBs O;fDr dks isM+] foijhr fn’kk esa rsth ls pyrs gq, fn[kk;h nsrs gSaA D;k ikS/ks pyrs
gSa \ vf/kdrj ikS/ks vius LFkku ij fLFkj jgrs gSaA ijUrq muds fofHk™k vax tSls tM+] ruk] 'kk[kk,¡] ifŸk;k¡ bR;kfn
míhiu dh fn’kk esa xfr djrs gSaA vkius fiNyh d{kk esa fd, x;s iz;ksxksa essa ns[kk Fkk fd ruk izdk’k dh vksj
xfr djrk gSa vkSj NqbZeqbZ dh ifŸk;k¡ Li'kZ djus ij cUn gks tkrh gSaA

ikS/kksa ds fofHkUu vax míhiuksa ds izfr vuqfØ;k fn[kkrs gSa bls vuqorZu dgrs gSaA

vkb,] ikS/kkssa esa ckg~; míhiuksa ds dkj.k gksus okyh xfr;ksa dh igpku djsaA

 fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&1&1&1&1&1

 vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh (Materials required) &&&&& IykfLVd vFkok dk¡p dk xeyk
;k fxykl] pus ds chtA

,d IykfLVd vFkok dk¡p ds xeys ;k fxykl esa pus ds chtksa dks vadqfjr djsaA ik¡p&N% fnuksa ckn
chtksa dk voyksdu djsa ¼fp=&18-1½A

chtksa esa ls fudyh tM+sa fdl vksj c<+ha \ vc xeys dks vkM+k j[ksa vkSj 2&3 fnuksa ds i'pkr voyksdu
djsaA bl fLFkfr esa Hkh tMa+s uhps dh vksj c<+rh gaS vkSj tehu ds vanj tkrh gSaA ,slk i`Foh ds xq#Ro cy
ds dkj.k gksrk gS] ;g xfr xq#RokuqorZu dgykrh gSA

vkb,] bu vadqfjr chtksa esa ns[ksa fd D;k mudk dksbZ vax Ádk’k dh vksj Hkh c<+rk gS \ ruk] Ádk’k

dh vksj c<+rk gS] bl xfr dks Ádk’kkuqorZu dgrs gSaA

lthoksa esa xfr ,oa izpyulthoksa esa xfr ,oa izpyulthoksa esa xfr ,oa izpyulthoksa esa xfr ,oa izpyulthoksa esa xfr ,oa izpyu
(MOVEMENT AND LOCOMOTION IN

LIVING ORGANISMS)

(Geotropism and Phototropism)fp=&18-1 xq#RokuqorZu ,oa Ádk’kkuqorZu
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     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &2&2&2&2&2

vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh (Materials required) &&&&& pyuh] pus ds cht] feV~Vh] tyA
,d pyuh esa feV~Vh j[kdj pus ds 8&10 cht Mky nsaA bls ikuh ls xhyk djsaA pyuh dks iryh

jLlh dh lgk;rk ls ,d gqd esa frjNk yVdk nsaA blesa Áfrfnu ikuh Mkyrsa jgsaA pkj&ik¡p fnuksa ckn ns[kas
fd chtksa ls fudyh tMs+a fdl vksj c<+ jgh gSaA mUgsa nks&rhu fnu vkSj c<+us nsa rFkk ns[ksa tM+sa vc fdl vksj

c<+ jgh gSa \
pyuh dks vyx&vyx fn’kk esa ?kqek dj ,d&nks fnu vkSj j[ksa vkSj ns[ksa tM+sa vc fdl míhiu dh

vksj c<+ jgh gaSA D;k tM+ksa ij dsoy xq#Ro cy dk ÁHkko iM+ jgk gS] ;k fdlh vkSj míhiu dk Hkh iM+ jgk
gS \ vkius ns[kk tMs+ssa igys pyuh ls ckgj fudy vkrh gSa vkSj xq#RokuqorZu djrh gSaA ijarq dqN le; ckn
tMa+s vf/kd ty izkfIr ds fy, pyuh ds lkFk&lkFk ty dh vksj xfr djrh gSaA ;g xfr tks ikS/kksa esa ty

ds dkj.k gksrh gS] tykuqorZu dgykrh gS ¼fp=&18-2½A

      fp=&18-2 tM+ esa tykuqorZu (Hydrotropism)

og xfr tks ikS/kksa esa Li’kZ ls mRiUu gksrh gS Li’kkZuqorZu dgykrh gSA dqEgM+k]
ykSdh] eVj dh csy dks ns[ksaA D;k buesa Li’kkZuqorZu ik;k tkrk gS \ buds
izrku tSls gh fdlh lgkjs dks Nwrs gSa mlds pkjksa vksj fLizax dh rjg fyiV
tkrs gSa ¼fp=&18-3½A

18-218-218-218-218-2 tarqvksa esa izpyu tarqvksa esa izpyu tarqvksa esa izpyu tarqvksa esa izpyu tarqvksa esa izpyu (Locomotion in Animals)

vkius vius vklikl cgqr ls tarqvksa dks ns[kk gSA buesa ls dqN tUrq pyrs gSa] dqN
mM+rs gSa]  dqN jsaxrs gSa ;k rSjrs gSaA bl izdkj tarq ,d LFkku ls nwljs LFkku rd vkrs&tkrs
gSaA bls izpyu dgrs gSaA

fp=&18-3 Li'kkZuqorZu

izrku

NqbZ&eqbZ ds ikS/ks dh fo’ks"krk ls vki ifjfpr gSaA bl ikS/ks dks Li’kZ
djus ij bldh ifŸk;k¡ can gks tkrh gSa] bls daikuqdqapu xfr dgrs gSaA

pyuh

vadqfjr cht

(Tendril)

(Strainer)

(Germinated seeds)

(Thigmotropism)



149149149149149lthoksa esa xfr ,oa izpyulthoksa esa xfr ,oa izpyulthoksa esa xfr ,oa izpyulthoksa esa xfr ,oa izpyulthoksa esa xfr ,oa izpyu

tarq esa gksus okys izpyu ds vk/kkj ij lkj.kh&18-1 dks iwjk djsa %&

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table)&18-1&18-1&18-1&18-1&18-1

lkj.kh 18-1 ls vki le> x;s gksaxs fd fofHk™k
tUrq vyx&vyx izdkj ls izpyu djrs gaSA

ikS/kksa dh rjg tUrq Hkh fofHk™k mÌhiuksa ds Áfr
ÁfrfØ;k djrs gSaA dsapqvk Ádk’k ds Áfr laosnu’khy
gksrk gSA og Ádk’k ls nwj va/kdkj dh vksj tkrk gSA
jkr esa iarxksa dks ns[ksa] ;s Ádk’k lzksr ds vklikl
eaMjkrs gSaA frypês Ádk’k ls nwj Hkkxrs gSa rFkk pexknM+
fnu esa xfr ugha djrsA lksfp,] tUrqvksa esa izpyu dh
D;k mi;ksfxrk gS \ izpyu ds dkj.k gh tUrq viuk
Hkkstu ,oa ty Lkzksr <wa< ysrs gSa rFkk f'kdkjh tarqvksa ls
nwj Hkkx dj viuh lqj{kk Hkh dj ysrs gSaA blds

vfrfjDr lkFkh dh ryk'k] vaMs nsus vkSj uotkr ds ikyu gsrq lqjf{kr LFkku <wa<+us esa lQy gks ikrs gaSA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&3&3&3&3&3

vko';d lkexzhvko';d lkexzhvko';d lkexzhvko';d lkexzhvko';d lkexzh   &  &  &  &  & lw{en'khZ] LykbM] rkykc dk tyA
fdlh rkykc ;k iks[kj ds Bgjs gq, ty dh cw¡n dks LykbM ij j[kdj lw{en’khZ dh lgk;rk ls

ns[ksaA bleas vki lw{e thoksa ds izpyu ds fofHk™k rjhds ns[k ldrss gSa ¼fp= 18-4½A ,d dksf'kd vehck esa
izpyu djus ds fy, iknkHk curs gSaA ;wXyhuk esa izpyu ds fy, /kkxs ds leku ,d lajpuk ik;h tkrh gS]
ftls d’kkfHkdk dgrs gSaA ;g d’kkfHkdk ;wXyhuk dks rSjus esa lgk;rk djrh gSA vehck vkSj ;wXyhuk dh rjg
iSjkehf’k;e Hkh ,d dksf'kd tho gSA buesa pyu gsrq iwjs 'kjhj dh lrg ds pkjksa vksj jksvksa tSlh NksVh&NksVh
jpuk,¡ ik;h tkrh gSaA bUgsa lhfy;k dgrs gaSA bu lhfy;k dh lgk;rk ls ;g ikuh esa rSjrk gSA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&4&4&4&4&4

vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh (Materials required) & & & & & dsapqvk] lQsn dkxtA
,d dsapq, dks lko/kkuhiwoZd dkxt+ ij j[kdj blds izpyu dk voyksdu djsaA igys blds 'kjhj

dk vxzHkkx iryk gks tkrk gS vkSj vkxs c<+rk gS] bl le; 'kjhj dk fiNyk Hkkx NksVk vkSj eksVk gks tkrk
gSA ;g dk;Z isf’k;ksa ds ladqpu vkSj f’kfFkyu }kjk gksrk gS ¼fp=&18-5½A tks Hkkx iryk vkSj yEck gksrk
gS] og isf’k;ksa ds ladqpu ds dkj.k gksrk gSA isf’k;ksa dh ladqpu dh ;g ygj 'kjhj ds fiNys Hkkx esa Hkh
tkrh gS] QyLo:i vki ns[krs gSa fd Øe'k% e/; Hkkx ,oa i'pHkkx Hkh irys o yacs gks tkrs gSaA ;gh fØ;k
iqu% nksgjk;h tkrh gSA tc ,d Hkkx iryk vkSj yack gksrk gS rc nwljk Hkkx isf'k;ksa ds f'kfFkyu ds dkj.k
eksVk vkSj NksVk gks tkrk gSA

ÁpyuÁpyuÁpyuÁpyuÁpyu tarqtarqtarqtarqtarq

j s axukjs axukjs axukjs axukjs axuk lk¡i] dsapqvklk¡i] dsapqvklk¡i] dsapqvklk¡i] dsapqvklk¡i] dsapqvk

pyukpyukpyukpyukpyuk &&&]&&&]&&&]&&&]&&&] &&&&&&&&&&&&&&&

mM+ukmM+ukmM+ukmM+ukmM+uk &&&]&&&]&&&]&&&]&&&] &&&&&&&&&&&&&&&

rSjukrSjukrSjukrSjukrSjuk &&&]&&&]&&&]&&&]&&&] &&&&&&&&&&&&&&&

fp= 18-4

iknkHk

d’kkfHkdk

lhfy;k

vehck
;wXyhuk

iSjkehf’k;e
(pseudopodia)

(Cilia)

(Euglena)
(Paramoecium)(Amoeba)

(Materials required)

(Movement) (Animal)

(Crawling)

(Walking)

(Flying)

(Swimming)

(Snake, Earthworm)
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vxzHkkxi’pHkkx

vkius ?kjsyw eD[kh rFkk ePNjksa dks mM+rs gq, ns[kk gSA ;s ia[kksa dh lgk;rk ls mM+rs gaSA ia[kksa esa xfr
buls tqM+h isf’k;ksa ds dkj.k gksrh gSA

d'ks#dh ¼es#n.Mh½ tUrqvksa esa pyu dadky vkSj is’khra= dh lgk;rk ls gksrk gS] fdarq fofHk™k
tUrqvksa esa pyu ds rjhds fHk™k&fHk™k gksrs gSaA vkius eNyh dks rSjrs gq;s ns[kk gksxkA ;s rSjus ds fy, is’kh;qDr

iw¡N rFkk ia[kksa dk Á;ksx djrh gSa ¼fp=&18-6½A

fp=&18-6 eNyh esa izpyu

lk¡i ekalisf’k;ksa vkSj jh<+ dh gfì;ksa dh lgk;rk ls jsaxrs gSaA buesa iSj ugha gksrsA fNidyh dks pyrs
gq, ns[ksaA buds iSjksa esa fo’ks"k Ádkj dh xfí;k¡ ¼iSM½ gksrs gSaA ftlls ;s nhokj ij viuh idM+ cuk;s j[krh
gSaA vius vklikl ik;s tkus okys if{k;ksa dh xfrfof/k;ksa dks ns[ksaA dHkh ;s mM+rs ut+j vkrs gaS] dHkh t+ehu
ij iSjksa dh lgk;rk ls Qqndrs gq,] dHkh rkj ij vkjke ls cSBs gq, fn[kk;h iM+rs gSaaA budk 'kjhj ijksa ls
<dk gksrk gSA mM+us ds fy, if{k;ksa ds vxzikn ia[kksa esa :ikarfjr gks tkrs gSa ¼fp=&18-7½A budh gfì;ksa ds
lkFk fof’k"V isf’k;k¡ tqM+h gksrh gSa] tks mM+us ds fy, fo’ks"k :i ls vuqdwfyr gksrh gSaA bu isf’k;ksa vkSj ia[kksa
dh lgk;rk ls i{kh Å¡ph mM+ku Hkh Hkjrs gSaA

ia[k uhps dh vksj

ia[k Åij dh vksj

fp=&18-5 dsapq, esa izpyu

fp=&18-7 i{kh esa mM+us dh fØ;k

(Posterior End (Back))

(Locomotion in Earth worm)

(Anterior End (Front))

(Locomotion in Earth worm)

(Wings moving downward)

(Wings moving upward)

(Wings moving upward)
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D;k] vkidks irk gS \ dhoh] 'kqrqjeqxZ ,sls i{kh gSa] tks mM+ ugha ldrs D;ksafd buds ikl mM+us okys
if{k;ksa dh Hkk¡fr 'kfDr’kkyh fodflr ek¡lisf’k;k¡ ugha ik;h tkrhaA ;s i{kh pyrs nkSM+rs gSaA

pexknM+ ,d mM+us okyk Lru/kkjh gSA blesa mM+us ds fy, 'kjhj ds vxzikn vkSj i'pikn ds e/;
Ropk ls cuh ,d f>Yyh ik;h tkrh gSA ftlls ia[k ds leku jpuk cu tkrh gSA tks mM+us esa lgk;rk djrh
gSA

gekjs 'kjhj esa xfr ,oa pyu ds fy, fodflr dadky vkSj isf’k;k¡ gSaA isf'k;k¡] gfì;ksa ls yEcs vkSj
lQsn rUrqvksa }kjk tqM+h gksrh gaSA bu rarqvksa dks daMjk dgrs gSaA

ÁR;sd gìh esa xfr ds fy, ladqpu is’kh gksrh gS] tks gìh esa xfr ykrh gS] f’kfFkyu is’kh gfì;ksa dks
okil viuh txg ij ys tkrh gSaA

gekjs 'kjhj esa ân;] QsQM+s] vkek’k;] vk¡r viuk dk;Z lqpk: :i ls djrs gSaA bu vaxksa dh isf’k;k¡

vius vki vius dk;Z lEi™k djrh gSa vkSj vkarfjd vaxksa dks xfr Ánku djrh gSaA

 geus lh[kk  geus lh[kk  geus lh[kk  geus lh[kk  geus lh[kk (We have learnt)

ikS/ks ds fofHk™k Hkkx ckg~; mn~nhiu ds dkj.k xfr djrs gSaA

tMs+a tehu ds uhps xq#Ro cy dh vksj xfr djrh gSa ;g xq#RokuqorZu gSA

tMs+a ty dh vksj Hkh xfr djrh gSa ;g tykuqorZu gSA

ruksa dk izdk'k dh vksj c<+uk izdk'kkuqorZu gSA

NqbZ&eqbZ dh ifŸk;ksa dks Li'kZ djus ij os can gks tkrh gSaA ;g xfr tks Li'kZ mn~nhiu ds dkj.k gksrh

gS daikuqdqapu xfr dgykrh gSA

ltho ,d LFkku ls nwljs LFkku rd vkrs&tkrs jgrs gSa bls gh izpyu dgrss gSaA

dsapq, esa xfr isf'k;ksa ds ladqpu vkSj f'kfFkyu ls gksrh gSA

eD[kh vkSj ePNj eas xfr ia[kkas vkSj muls tqM+h isf'k;ksa }kjk gksrh gSA

eNyh] ia[kksa vkSj is'kh;qDr iwa¡N dh lgk;rk ls rSjrh gSA

lk¡i] ek¡lisf'k;ksa vkSj jh<+ dh gìh dh lgk;rk ls jsaxrk gSA

if{k;ksa esa mM+us ds fy, ia[k ik;s tkrs gaSA budh isf'k;k¡ etwcr vkSj mM+us ds fy, fo'ks"k :i ls

vuqdwfyr gksrh gaSA

gekjs 'kjhj esa xfr ds fy, fodflr dadky vkSj isf'k;k¡ ik;h tkrh gaSA
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     vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice) &&&&&

1- fn;s x;s dFkuksa esa lgh o xyr dh igpku dj dFkuksa dks lgh dj fyf[k,&1- fn;s x;s dFkuksa esa lgh o xyr dh igpku dj dFkuksa dks lgh dj fyf[k,&1- fn;s x;s dFkuksa esa lgh o xyr dh igpku dj dFkuksa dks lgh dj fyf[k,&1- fn;s x;s dFkuksa esa lgh o xyr dh igpku dj dFkuksa dks lgh dj fyf[k,&1- fn;s x;s dFkuksa esa lgh o xyr dh igpku dj dFkuksa dks lgh dj fyf[k,&

d- gfM~M;ksa esa isf'k;ksa ds ladqpu vkSj f'kfFkyu ds dkj.k xfr gksrh gSA

[k- ruksa dh xfr dks /kukRed xq#RokuqorZu dgrs gSaA

x- xqykc esa Li'kkZuqorZu ik;k tkrk gSA

?k- tM+ksa dh izdk'k dh vksj xfr tykuqorZu dgykrh gSA

2- vuqorZu fdls dgrs gSa \2- vuqorZu fdls dgrs gSa \2- vuqorZu fdls dgrs gSa \2- vuqorZu fdls dgrs gSa \2- vuqorZu fdls dgrs gSa \

3- tMas+ Hkwfe dh vksj xfr djrh gSaA dkj.k Li"V dhft,A3- tMas+ Hkwfe dh vksj xfr djrh gSaA dkj.k Li"V dhft,A3- tMas+ Hkwfe dh vksj xfr djrh gSaA dkj.k Li"V dhft,A3- tMas+ Hkwfe dh vksj xfr djrh gSaA dkj.k Li"V dhft,A3- tMas+ Hkwfe dh vksj xfr djrh gSaA dkj.k Li"V dhft,A

4- NqbZ&eqbZ dh ifŸk;ksa esa gksus okyh xfr dks fyf[k,A4- NqbZ&eqbZ dh ifŸk;ksa esa gksus okyh xfr dks fyf[k,A4- NqbZ&eqbZ dh ifŸk;ksa esa gksus okyh xfr dks fyf[k,A4- NqbZ&eqbZ dh ifŸk;ksa esa gksus okyh xfr dks fyf[k,A4- NqbZ&eqbZ dh ifŸk;ksa esa gksus okyh xfr dks fyf[k,A

5- lw{ethoksa esas gksus okys izpyu dks la{ksi esa le>kb,A5- lw{ethoksa esas gksus okys izpyu dks la{ksi esa le>kb,A5- lw{ethoksa esas gksus okys izpyu dks la{ksi esa le>kb,A5- lw{ethoksa esas gksus okys izpyu dks la{ksi esa le>kb,A5- lw{ethoksa esas gksus okys izpyu dks la{ksi esa le>kb,A

6- tarqvksa ds izpyu esa isf'k;ksa dk dk;Z fyf[k,A6- tarqvksa ds izpyu esa isf'k;ksa dk dk;Z fyf[k,A6- tarqvksa ds izpyu esa isf'k;ksa dk dk;Z fyf[k,A6- tarqvksa ds izpyu esa isf'k;ksa dk dk;Z fyf[k,A6- tarqvksa ds izpyu esa isf'k;ksa dk dk;Z fyf[k,A

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also)     &&&&&

1- ,d etsnkj iz;ksx vki viuh 'kkyk ;k ?kj ij djsaA ,d dhy dh lgk;rk ls ekfpl ds fMCcs ds
vUnj okys fgLls dh ryh ij pkj Nsn cuk,a A Nsn ,sls gksus pkfg, fd ljlksa ds cht muesa ls u
fxjasA pkjksa Nsnksa ij ,d&,d cht j[kasA blds Åij ,d iryh ijr feV~Vh dh fcNk,a vkSj FkksM+k ikuh
fNM+dasA bl ekfpl ds fMCcs dks nks NksVs iRFkjksa ;k ydM+h ds NksVs xqVdksa ij bl izdkj j[kas fd ekfpl
dk fMCck tehu dh lrg ls Åij jgsA 4&5 fnuksa rd feV~Vh dh ijr ij ikuh fNM+d dj xhyk
djrs jgsaA djhc 5 fnuksas ckn chtksa dk voyksdu dj fuEu iz'uksa ds mÙkj viuh dkWih esa fy[kas &
¼1½ chtksa ls fudyh tM+sa fdl fn'kk esa c<+ jgh gaS \
¼2½ D;k dksbZ tM+ fdlh Nsn ls ckgj fudy dj okil eqM+ x;h gS \
¼3½ tM+ksa ij dkSu&dkSu ls mn~nhiuksa dk izHkko gS \

2- cxhps@?kj@rkykc@fpfM+;k ?kj vkfn esa ik, tkus okys fofHkUu tUrqvksa ds izpyu vaxksa o xfr;ksa dk
/;kuiwoZd voyksdu djsa rFkk ladyu iqfLrdk esa fy[ksaA



feêhfeêhfeêhfeêhfeêh

19-119-119-119-119-1 feV~Vh (SOIL)

gok vkSj ikuh dh rjg feêh ¼ènk½ Hkh gekjs thou dk vk/kkj gSA ;g gekjs  thou esa bl izdkj

?kqy&fey x;h gS fd blds fcuk ge thou dh dYiuk Hkh ugha dj ldrsA vki lHkh feêh ds fofHkUu mi;ksxksa
dh lwph cuk,a rFkk d{kk esa bldh ppkZ djsaA bl ckr dh Hkh ppkZ djsa fd D;k fofHkUu dk;ksaZ ds fy, mi;ksx
esa yk;h x;h feêh ,d leku gS \ D;k gj rjg dh feêh ls ?kMs+ ;k f[kykSus cuk, tk ldrs gSa \ D;k lHkh
Qlysa ,d izdkj dh feêh esa gh mxk;h tkrh gSa\

vkb,] ge fofHkUu izdkj dh fefê;ksa ds ckjs esa tkuus dk iz;kl djsaA blds fy,
gesa vyx&vyx LFkkuksa tSls& [ksr] rkykc] lM+d ds fdukjs] cxhps] eSnku vkfn ls feêh
ds uewus ,df=r djus gksaxsA vr% bl v/;k; dks i<+rs le; vki viuh 'kkyk ds
vkl&ikl]f'k{kd ds lkFk lkewfgd Hkze.k ds fy, vo'; tk,aA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 1& 1& 1& 1& 1

iwoZ rS;kjh & Hkze.k ij tkus ds fy, ,d fnu igys f'k{kd ds funsZ'ku esa 6&6 Nk=ksa ds lewg dk
fuek Z . k dj s a A viu s lkFk feêh [k k snu s dk midj.k ¼[k q jih ½ ] feêh j[ku s dk cr Zu
¼/kkrq@IykfLVd½ vo'; ys tk,aA feêh ds fofHkUu xq.kksa dk v/;;u djus ds fy, yxHkx 250 xzke feêh
dh vko';drk gksxhA dkSu lk lewg fdl LFkku dh feêh dk uewuk ,d= djsxk bls Hkh r; dj ysaA feêh
dk uewuk mlh fnu ,d= djsa ftl fnu fØ;kdyki djuk gSA feêh ds uewus ds lkFk ml LFkku ds uke dh
iphZ vo'; yxk nsa] tgka ls mls ,df=r fd;k x;k gSA

feêh dk ijh{k.k o"kZ Hkj fd;k tk ldrk gS] ijarq xfeZ;ksa dk le; feêh dk uewuk ysus ds fy,
vf/kd mi;qDr gksrk gSA

p;u fd, x;s LFkku ls feêh ds uewus ysus ls
igys feêh dh Åijh lrg ij ,df=r dkcZfud inkFkZ
tks lM+s&xys u gkas] dpjk] iRFkj ds VqdM+s vkfn gVk nsa
ysfdu lrg dh feêh u gVk,aA vc [kqjih ls V vkdkj
dk 15 lseh xgjk xM~<k cuk ysaA bldh ,d lrg ls
,dlkj ijr lko/kkuh ls ,d= djsa ¼fp= 19-1½A

19-219-219-219-219-2 feêh dh lajpukfeêh dh lajpukfeêh dh lajpukfeêh dh lajpukfeêh dh lajpuk

vkb,] vc ,df=r dh x;h feêh esa ik;s tkus okys d.kksa dh tkudkjh izkIr djus ds fy, ,d

fØ;kdyki djsaA

fp= 19-1 [kqjih }kjk feêh dk uewuk ,df=r djuk
(Collecting soil sample with pickaxe)

[kqjih (Pickaxe)

feV~Vh (Soil)

15 lseh V vkdkj
dk xM~<k (V-shape
15cm deep hole)

19 feV~Vh
(SOIL)

(Composition of soil)
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     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 2& 2& 2& 2& 2

vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&feêh] dkap dk fxykl ;k chdj] pEepA

dkap ds fxykl ;k chdj dks ikuh ls rhu&pkSFkkbZ HkjsaA blesa uewus

gsrq ,df=r dh x;h FkksM+h lh feêh Mkysa rFkk pEep ls vPNh rjg fgyk,aA

blds i'pkr~ bls djhc nks ?kaVs rd fcuk fgyk,&Mqyk, j[k nsaA vc fxykl

esa teh gqÃ ijrksa dks ns[ksa ¼fp= 19-2½ rFkk buesa ik;s tkus okys inkFkksaZ dks

lkj.kh&19-1 esa fy[ksaA

           lkj.kh       lkj.kh       lkj.kh       lkj.kh       lkj.kh (Table) 19-1 19-1 19-1 19-1 19-1

Ø -Ø -Ø -Ø -Ø - ijrijrijrijrijr   ijr esa ik;s tkus okys d.k  ijr esa ik;s tkus okys d.k  ijr esa ik;s tkus okys d.k  ijr esa ik;s tkus okys d.k  ijr esa ik;s tkus okys d.k j axj axj axj axj ax

1- izFke ijr ¼fupyh ijr½ ctjh  & & & &

2- f}rh; ijr & & & & & & &  & & & &

3- r̀rh; ijr & & & & & & &  & & & &

vkius ns[kk chdj esa vyx&vyx vkdkj ds d.kksa dh ijrsa teh gSaA lcls Hkkjh d.kksa dh ijr uhps
ryh esa] áwel] e`r tUrqvksa vkSj ikS/kksa ds vo'ks"k lcls Åijh ijr ijA d{kk ds vU; Nk=ksa }kjk ,d= dh
x;h feêh ds uewuksa ls Hkh ;gh iz;ksx nksgjk,a rFkk ns[ksa] D;k bu uewuksa esa dksbZ vUrj fn[kkbZ nsrk gS \ d{kk
esa bldh ppkZ djsaA

19-319-319-319-319-3 feêh dh ifjPNsfndkfeêh dh ifjPNsfndkfeêh dh ifjPNsfndkfeêh dh ifjPNsfndkfeêh dh ifjPNsfndk (Soil -profile)

;fn gesa feêh dh ifjPNsfndk dh tkudkjh izkIr djuh gks rks gesa ,slh
txg tkuk gksxk tgk¡ lM+d] iqy] dqvk¡] edku dh uhao ;k vU; fdlh mís';
ls Hkwfe dks [kksnk x;k gksA ogk¡ xgjkbZ ij feêh dh vyx&vyx ijrsa
fn[kk;h nsrh gSaA izR;sd ijr xBu] jax xgjkbZ vkSj jklk;fud lajpuk esa
fHkUu&fHkUu gksrh gaSA bu ijrksa dks laLrj dgk tkrk gS ¼fp= 19-3½ vc vki
ns[ks x, LFkku dh Hkwfe dh dkV dk fp= cuk,aA laHko gks rks blesa ik;s tkus
okys izR;sd laLrj dh eksVkbZ rFkk muesa ik;s tkus okys d.kksa dk laHkkfor
vkdkj vkSj jax Hkh fy[ksaA

vkius ns[kk feêh dbZ laLrjksa esa O;ofLFkr gksrh gSA eq[; laLrj bl
izdkj gSa&

A0laLrj &laLrj &laLrj &laLrj &laLrj & lcls Åij dk ;g laLrj dkcZfud laLrj dgykrk gSA ;g tehu ij ik, tkus
okyh ifRr;ksa vkSj nwljs dkcZfud inkFkksZa ls curk gSA bl ijr esa dkcZfud inkFkZ
ds fo?kVu dh fØ;k pyrh jgrh gSA bl dkj.k bldk jax xgjk gksrk gSA

A laLrj & laLrj & laLrj & laLrj & laLrj & ;g A0laLrj ds uhps dk laLrj gSA ;g dsapq,] dod] thok.kqvksa tSls dbZ thoksa
dk okl LFkku gSA ;g laLrj áwel ls Hkjiwj gksrk gSA ;g eqyk;e fNnz;qDr vkSj
vf/kd ty vo'kks"k.k djus okyk gksrk gSA

fp= 19-2 feêh dk laxBu

áwel

ikuh

fpduh feV~Vh

jsr

ctjh

A0laLrj

AlaLrj

BlaLrj

ClaLrj

fp= 19-3 feêh dh ifjPNsfndk
(Profile of the Soil)

(Humus)

(Water)

(Sand)

(Pebbles)

(Composition of the Soil)

(Slimy Soil)

(S.N.)               (Layers) (Constituents of the layer)             (Colour)

(A0Strata)

(A Strata)

(B Strata)

(C Strata)

(A0Strata)

(A Strata)
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B laLrj& laLrj& laLrj& laLrj& laLrj& ;g dBksj gksrk gSA ;g jax esa gYdk vkSj de dkcZfud inkFkksaZ okyk gksrk gSA blesa
[kfut inkFkZ vf/kd ek=k esa gksrs gSaA

C laLrj&laLrj&laLrj&laLrj&laLrj& bl laLrj esa pêkuksa ds NksVs&NksVs d.k gksrs gSaA blesa áwel ugha ik;k tkrk] ijUrq
[kfut inkFkZ ik;s tkrs gSaA bl laLrj ds uhps pêkuas ik;h tkrh gSaA

19-419-419-419-419-4 feêh ds ?kVd ¼vo;o½feêh ds ?kVd ¼vo;o½feêh ds ?kVd ¼vo;o½feêh ds ?kVd ¼vo;o½feêh ds ?kVd ¼vo;o½

feêh esa eq[; pkj vo;o ik;s tkrs gaS&

ok;q] ty] [kfut inkFkZ ,oa dkcZfud inkFkZ ¼áwel½A

;s pkjksa vo;o vkil esa bl izdkj feys jgrs gSa fd bUgsa vyx
djuk dfBu gksrk gSA ,slh feêh ftlesa ikS/ks vPNh rjg o`f) dj ldrs
gksa] mlesa vk;ru ds n`f"Vdks.k ls yxHkx 50 izfr'kr ty vkSj ok;q gksrh
gSA 'ks"k 45 izfr'kr esa [kfut inkFkZ rFkk 5 izfr'kr esa dkcZfud inkFkZ ¼áwel½
ik;s tkrs gSa ¼fp= 19-4½A

feêh esa mifLFkr [kfut mu pêkuksa ls izkIr gksrs gSa ftuls feêh dk
fuekZ.k gksrk gSA dqN [kfut feêh dks fo'ks"k jax iznku djrs gaSA mnkgj.k
ds fy, ykSg rRo ;qDr feêh yky jax fy, gksrh gSA áwel feêh dh lcls
Åijh ijr esa ik;k tkrk gSA ;g ikS/kksa dks iks"kd inkFkZ iznku djus ds lkFk&lkFk feêh ds d.kksa dks vkil
esa tksM+rk gSA

feêh dh ljU/kzrk (POROSITY OF THE SOIL) & feêh ds d.k l?ku :i ls vkil esa tqM+s gksus ij
Hkh] bu d.kksa ds chp dqN u dqN fjDr LFkku vo'; ik;k tkrk gS] fjDr LFkkuksa dks jU/kzkodk'k
dgrs gSaA buesa ok;q vkSj ty Hkjk jgrk gSA bUghsa jU/kzkodk'kksa ds dkj.k feêh esa ljU/kzrk dk xq.k
ik;k tkrk gSA feêh dh ljU/kzrk dk ikS/kksa vkSj tUrqvksa ds fy, fo'ks"k egRo gSA

ikS/ks vkSj tUrq jU/kzkodk'k esa ik;s tkus okys ty vkSj ok;q dk mi;ksx djrs gSaA

feêh esa ok;q dk lapkj vkSj ty /kkj.k dk xq.k bUgha jU/kzkodk'kksa ds dkj.k gksrk gSA

feêh esa ikS/kksa dh tM+ksa dk fodkl rHkh vPNk gksrk gS tc feêh esa mi;qDr
ljU/kzrk gksA

fofHkUu izdkj ds thok.kq bUgha jU/kzkodk'k esa ik;s tkrs gSa tks viuh fØ;kvksa
}kjk feêh dh moZjrk cuk;s j[krs gSaA

vc vki dkWih esa fy[ksa fd nynyh Hkwfe ikS/kksa ds fodkl ds fy, D;ksa mi;qDr ugha gksrh\

     buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, (Answer these) & & & & &

1- feêh ds eq[; vo;oksa ds uke fy[ksaA
2- feêh dh ifjPNsfndk dk fp= cuk,aA
3- feêh dh ifjPNsfndk dk dkSu lk laLrj áwel dks lajf{kr j[krk gS \
4- ja/kzkodk'k ;qDr feêh ikS/kksa dh o`f) ds fy, fdl izdkj lgk;d gS \

fp= 19-4 feÍh ds vo;o
5% áweláweláweláweláwel

45% [kfut[kfut[kfut[kfut[kfut

25% tytytytyty

25% ok;qok;qok;qok;qok;q

(Composition of the Soil)

(Air)

(Water)

(Minerals)

(Humus)

(Components of Soil)

(B Strata)

(C Strata)
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19-519-519-519-519-5 feêh dk fuekZ.k dSls\ feêh dk fuekZ.k dSls\ feêh dk fuekZ.k dSls\ feêh dk fuekZ.k dSls\ feêh dk fuekZ.k dSls\ (How is soil formed)

feêh dk tks :i vki ns[k jgs gSa] og izkjaHk ls gh ,slk ugha FkkA vkb,] ns[ksa feêh dSls curh gSA
bls vki ,d ljy fØ;kdyki }kjk le> ldrs gSaA nks NksVs&NksVs iRFkj ds VqdM+ksa dks vkil esa jxM+saA
vkidks iRFkjksa dk ckjhd pw.kZ izkIr gksxkA blh rjg i`Foh ij pêkusa vusd HkkSfrd] jklk;fud vkSj tSfod

dkjdkas ds dkj.k NksVs&NksVs VqdM+ksa vkSj vUrr%
ckjhd d.kksa esa VwV tkrh gaSaA bls pêkuksa dk
vi{k; dgrs gSaA ¼fp= 19-5½

i`Foh ij cgrk ty] ok;q] rki] Tokykeq[kh]
HkwdEi vkfn HkkSfrd dkjd pêkuksa dks rksM+us dk
dk;Z djrs gSaA

pêkuksa esa mifLFkr [kfutksa dk :ikUrj.k
fofHkUu jklk;fud fØ;kvksa }kjk gksrk gSA ;g Hkh
pêkuksa dks detksj djus ,oa rksM+us dk dk;Z djrk
gSA vkb, ns[kssa] tSfod dkjd feêh ds fuekZ.k esa
fdl izdkj lgk;d gksrs gSaA thok.kq dod ,oa
fofHkUu lw{etho] e`r isM+&ikS/kksa] tUrqvksa ds vo'ks"kksa
,oa HkksT; inkFkksaZ ds vif'k"Vksa dks vi?kfVr dj nsrs

gSaA bl fØ;k ls ,d xgjs Hkwjs jax dk inkFkZ curk gSA ;g inkFkZ feêh esa feydj feêh ds izeq[k vo;o áwel
¼thoka'k½ dk fuekZ.k djrk gSA feêh esa áwel ¼dkcZfud inkFkksaZ½ dk feyuk feêh ds fuekZ.k dk vafre pj.k
gksrk gSA áwel ls feêh mitkÅ curh gS] blls ikS/kksa dks fujarj iks"kd rRo feyrs jgrs gSaA

vr% feêh][kfut inkFkksZa vkSj dkcZfud inkFkksaZ ls cuh lajpuk gS] ftlesa gok] ikuh ds lkFk&lkFk
rjg&rjg ds tho&tUrq vkSj ikS/ks ik;s tkrs gaSA pêkuksa esa mifLFkr [kfutksa dk :ikUrj.k fofHkUu jklk;fud
fØ;kvksa }kjk Hkh gksrk gSA

19-619-619-619-619-6 feêh ds izdkj feêh ds izdkj feêh ds izdkj feêh ds izdkj feêh ds izdkj (Types of soil) &&&&&

fØ;kdyki 2 esa vkius fxykl esa teh gqbZ feêh dh fofHkUu ijrksa esa rjg&rjg ds d.kksa dks ns[kkA
feêh esa eq[;r% 4 izdkj ds d.k ik;s tkrs gSa &feêh esa eq[;r% 4 izdkj ds d.k ik;s tkrs gSa &feêh esa eq[;r% 4 izdkj ds d.k ik;s tkrs gSa &feêh esa eq[;r% 4 izdkj ds d.k ik;s tkrs gSa &feêh esa eq[;r% 4 izdkj ds d.k ik;s tkrs gSa &
1 -1 -1 -1 -1 - ctjh ;k dadM+ &ctjh ;k dadM+ &ctjh ;k dadM+ &ctjh ;k dadM+ &ctjh ;k dadM+ & fxykl esa tks d.k lcls cM+s gSa vkSj ryh ij cSB x;s gSa]

budk vkdkj 2-00 feeh ls vf/kd gksrk gSA

2 -2 -2 -2 -2 - j sr & jsr & jsr & jsr & jsr & 0-05 ls 2-00 feeh O;kl okys d.k jsr dgykrs ga S ] ;g ctjh ds

Åij dh ijr esa fn[kk;h nsrs gSaA

3 -3 -3 -3 -3 - xkn & xkn & xkn & xkn & xkn & 0-005 ls 0-05 feeh O;kl okys d.k xkn dgykrs gaSA

4 -4 -4 -4 -4 - Dys ¼fpduh feêh ds d.k½ &Dys ¼fpduh feêh ds d.k½ &Dys ¼fpduh feêh ds d.k½ &Dys ¼fpduh feêh ds d.k½ &Dys ¼fpduh feêh ds d.k½ & d.k cgqr NksVs gksrs gS aA bUgs a flQZ lw{en'khZ

ls ns[kk tk ldrk gSA ;s 0-002 feeh ls de O;kl okys gksrs gSa vkSj Nwus ij cgqr

fpdus eglwl gksrs gaSA

feêh bUgha fofHkUu izdkj ds d.kksa ls feydj curh gSA vyx&vyx izdkj dh feêh esa d.kkssa dh ek=k

vyx&vyx gksrh gSA bUgha d.kksa dh ek=kvksa ds vk/kkj ij feêh dk oxhZdj.k fd;k x;k gSA

fp= 19-5 pêkuksa ds vi{k; }kjk feêh dk fuekZ.k
(Formation of soil due to weathering of rocks)

gok vkSj ikuh }kjkgok vkSj ikuh }kjkgok vkSj ikuh }kjkgok vkSj ikuh }kjkgok vkSj ikuh }kjk
pV~Vkuks a dk vi{k;pV~Vkuks a dk vi{k;pV~Vkuks a dk vi{k;pV~Vkuks a dk vi{k;pV~Vkuks a dk vi{k;
(Weathering of rocks
due to air and water)

ikS/ks ikS/ks ikS/ks ikS/ks ikS/ks (Plants)

feV~Vh feV~Vh feV~Vh feV~Vh feV~Vh (Soil)
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¼d½ jsrhyh feêh %¼d½ jsrhyh feêh %¼d½ jsrhyh feêh %¼d½ jsrhyh feêh %¼d½ jsrhyh feêh % ;fn feêh esa cM+s vkdkj ds d.kksa dh ek=k T;knk gks rks mls jsrhyh

feêh dgrs gSaA

¼[k½ fpduh feêh %¼[k½ fpduh feêh %¼[k½ fpduh feêh %¼[k½ fpduh feêh %¼[k½ fpduh feêh %;fn feêh esa ckjhd d.kksa dh ek=k vf/kd gks rks mls fpduh feêh

dgrs gaSA

¼x½ nkseV feêh %¼x½ nkseV feêh %¼x½ nkseV feêh %¼x½ nkseV feêh %¼x½ nkseV feêh % tc feêh esa ckjhd vkSj

eksVs d.k cjkcj ek=k esa gksa rks mls nkseV feêh dgrs gSa

¼fp= 19-6½A nkseV feêh jsr] fpduh feêh rFkk áwel ls

fey dj cuh gksrh gSA blesa NksVs&cMs+ d.k lek;ksftr gksrs gSaA

blesa ja/kzkodk'k ik;s tkrs gSaA bl dkj.k ;g i;kZIr ek=k esa

ty vkSj ok;q /kkj.k dj ldrh gSA ;g feêh ikS/kksa ds fodkl

ds fy, vR;f/kd mi;ksxh gSA

19-7  feêh ds xq.k 19-7  feêh ds xq.k 19-7  feêh ds xq.k 19-7  feêh ds xq.k 19-7  feêh ds xq.k (Properties of the soil)

vkius feêh ds ckjs esa cgqr lh tkudkjh izkIr dj yh gSA vkb,] vc vkids }kjk ,df=r fd, x;s

feêh ds uewus ls muds xq.k&/keZ dh tkap djsa rFkk lkj.kh 19-2 dks dkWih esa cukdj izkIr fu"d"kZ mlesa fy[ksa&

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) - 19-219-219-219-219-2

Ø -Ø -Ø -Ø -Ø - voyksfdr xq.kvoyksfdr xq.kvoyksfdr xq.kvoyksfdr xq.kvoyksfdr xq.k    fu"d"kZ   fu"d"kZ   fu"d"kZ   fu"d"kZ   fu"d"kZ

1- jax dkyk@Hkwjk@dkyk&Hkwjk@yky&ihyk@-----

2- xa/k Lkksa/kh@cncwnkj@xa/kghu@-----

3- Nwus ij dSlh gS\ ckjhd@pw.kZ@<sys okyh@-----

4- vaxqyh vkSj vaxwBs ds chp nckus ij dM+h@yphyh@Hkqj&Hkqjh@fpifpih@----

5- ysal ls ns[kus ij ¼dqN fo'ks"k gks rks½ - - - - - - - - - - - - - - - - - - - -

feêh dk ,d xq.k mldh ty/kkj.k {kerk gSA vkb,] ns[k s a dkSu lh feêh vf/kd ty

/kkj.k djrh gSA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &3&3&3&3&3

vko';d vko';d vko';d vko';d vko';d lkexzh lkexzh lkexzh lkexzh lkexzh (Materials required) &&&&& 3 dhi ¼pkM+h½] 3 ekid flysUMj¼uiuk?kV½] dk¡p ds
fxykl] fpduh feêh] jsrhyh feêh] nkseV feêh ¼miyC/k u gksus ij fpduh feêh rFkk jsr dh leku ek=k,a
feykdj rS;kj djsa½ NUuk i=d vkSj diklA

 izR;sd dhi esa NUuk i=d eksM+ dj yxk,a rFkk FkksM+h lh #bZ j[k nsaA igyh dhi esa 50 xzke jsrhyh
feêh] nwljh rFkk rhljh dhi esa mruh gh ek=k esa Øe'k% fpduh o nkseV feêh ysa vkSj izR;sd dhi dks fp=
19-7 ds vuqlkj fxykl ;k ekid flys.Mj ij j[ksaA

fp= 19-6 nkseV feêh dh lajpuk

jU/kzkodk’k

feV~Vh ds d.k

(Pores)

(Soil Particles)

(Structure of loamy soil)

(S.N.)             (CHARACTERSTICS) (OBSERVATIONS)
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bu rhuksa dhiksa esa 50&50 feyh ikuh
/khjs&/khjs feêh dh iwjh lrg ij MkysaA iwjk
ikuh ,d gh txg ij u MkysaA dqN le; ckn
tc dhi ls ikuh dh cwanksa dk fxjuk cUn gks
tk, rc izR;sd ekid flys.Mj esa ,df=r
ikuh dh ek=k uki ysaA ;fn vkius fØ;kdyki
esa fxykl fy;s gSa rc fxykl esa ,df=r ikuh
dks ekid flysUMj ls uki ysaA ;g fØ;kdyki
ckfj'k ;k flapkbZ ds rqjar ckn u djsa] bls
ckfj'k gksus ds yxHkx 48 ?kaVksa ds ckn gh djsa

vU;Fkk mi;qDr ifj.kke izkIr ugha gksaxsA

       vc vki fuEu iz'uksa ds mRrj viuh dkWih esa fy[ksa&  vc vki fuEu iz'uksa ds mRrj viuh dkWih esa fy[ksa&  vc vki fuEu iz'uksa ds mRrj viuh dkWih esa fy[ksa&  vc vki fuEu iz'uksa ds mRrj viuh dkWih esa fy[ksa&  vc vki fuEu iz'uksa ds mRrj viuh dkWih esa fy[ksa&

1- fdl ekid flysUMj esa vf/kd ty ,df=r gqvk gS \
2- izkIr voyksdu ls vki feêh dh ty/kkj.k {kerk ds ckjs esa D;k fu"d"kZ fudky ldrs gSa\
3- dkSu lh feêh ikS/kksa dh o`f) ds fy, vf/kd mi;qDr gS vkSj D;ksa \
4- dkSu lh feêh ikS/kksa dh o`f) ds fy, mi;qDr ugha gS vkSj D;ksa \
5- ckfj'k gksus ds vkB&nl fnuksa ckn gh dqvksa esa ikuh dk Lrj c<+rk gS] D;ksa \
vkb,] ,df=r fd, x, feêh ds uewuksa ls dqN vkSj fØ;kdyki djsa A

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)     & 4& 4& 4& 4& 4

vko';d lkexzh &vko';d lkexzh &vko';d lkexzh &vko';d lkexzh &vko';d lkexzh & dM+s dk¡p dh ij[kuyh] lw[kh feêh] xeZ djus dk lk/ku] ekfplA dM+s dk¡p
dh ij[kuyh esa lw[kh feêh ysdj xeZ djsaA D;k vkidks ij[kuyh dh nhokj ij ikuh dh cwnsa fn[kk;h nha
\ ;fn gk¡ rks ;g ikuh dgk¡ ls vk;k \ vc feêh dks ij[kuyh ls fdlh IysV esa fudkysaA bldh rqyuk fcuk
xeZ dh x;h feêh ls djsa rFkk fuEu iz'uksa ds mRrj viuh dkWih eas fyf[k, &
1- D;k nksuksa fefê;k¡ ,d gh izdkj dh fn[kk;h ns jgh gSa \
2- feêh esa ikuh dh mifLFkfr mls dkSu&dkSu ls xq.k iznku djrh gS \
3- bl xq.k dk ikS/kksa ds fy, D;k egRo gS \

 fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki  fØ;kdyki (Activity) & 5& 5& 5& 5& 5

vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh vko';d lkexzh (Materials required) &&&&& <Ddu lfgr 2 cksrysa] #bZ] /kkxk] nks fofHkUu LFkkuksa ls
,df=r fd;s x;s feêh ds uewus ¼jsr] cxhps] [ksr ;k vU; fdlh ty L=ksr ds fdukjs dh feêh½]
fQukWy¶Fksyhu] dkfLVd lksMk] ikuhA

<Ddu lfgr nks cksrysa ysdj bUgsa ̂ ^v**] ̂ ^c** ukekafdr djsaA cksry ̂v* esa FkksM+h ue feêh rFkk cksry
^c* esa FkksM+h jsr ysaA

yxHkx 20&30 lseh yEckbZ okys /kkxs ds nks VqdM+s ysaA {kkjh; fQukWy¶Fksyhu ds ?kksy ls Hkhxh #bZ

fp= 19-7 feêh dh ty/kkj.k {kerk

jsrhyh
feV~Vh

nkseV
feV~Vh

fpduh feV~Vh

NUuk i=d

dikl
dhi

ekid flys.Mj

ty

(Sandy Soil) (Loamy soil)

(Water)

(Measuring flask)

(Water retaining property of soil)

(Funnel)

(Cotton)

(Slimy soil)

(Filter paper)
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dks /kkxksa ds nksuksa fljksa ij cka/k dj nksuksa
cksryksa esa bl izdkj yVdk,¡ fd /kkxs dk
,d fljk cksry ds vUnj rFkk nwljk fljk
ckgj jgsA nksuksa cksryksa ds <Ddu dl dj
cUn dj nsa ¼fp= 19-8½A

yxHkx 4&5 ?kaVkas ds ckn voyksdu
dj fuEu iz'uksa ds mRrj fy[ksasa &

1- nksuksa cksryksa ds vUnj dh #bZ ds
jax dh rqyuk cksryksa ds ckgj dh #bZ ds
jax ls djsaA

2- cksry ^v* rFkk ^c* ds vanj dh #bZ ds jax esa D;k ifjorZu gqvk \
3- cksry ^v* ds vanj dh #bZ ds jax esa ifjorZu dk D;k dkj.k gS \
bl fØ;kdyki ds vk/kkj ij ;g dgk tk ldrk gS fd feêh esa lw{e tho mifLFkr gSaA tks 'olu fØ;k

}kjk dkcZu MkbvkWDlkbM eqDr djrs gaSA

19-8 feV~Vh vkSj Qlysa 19-8 feV~Vh vkSj Qlysa 19-8 feV~Vh vkSj Qlysa 19-8 feV~Vh vkSj Qlysa 19-8 feV~Vh vkSj Qlysa (SOIL AND CROP)

Hkkjr esa vyx&vyx {ks= esa vyx&vyx izdkj dh feV~Vh ikbZ tkrh gSA feV~Vh ds ?kVd lfEefyr :i
ls fdlh {ks= fo'ks"k esa mxus okyh ouLifr vkSj Qlyksa dk fu/kkZj.k djrs gSaA

•  fpduh vkSj nkseV feV~Vh nksuksa gh /kku] xsgw¡ vkSj pus tSlh Qlyksa ds fy, mi;qDr gksrh gSaA ,slh feV~Vh
dh ty/kkj.k {kerk vPNh gksrh gSA elwj vkSj vU; nkyksa ds fy, nkseV feV~Vh dh vko';drk gksrh gS]
ftuesa ls ty fudklh vklkuh ls gks tkrh gSA dikl ds fy, jsrhyh nkseV feV~Vh vf/kd mi;qDr gksrh gS]
blesa ls ty dh fudklh vklkuh ls gks tkrh gS vkSj ;g i;kZIr ek=k esa ok;q dks /kkj.k djrh gSA

•  xsgw¡ tSlh Qlysa T;knkrj fpduh feV~Vh esa mxkbZ tkrh gSa] D;ksafd og g~;wel ls Hkjiwj  rFkk
vR;f/kd moZj gksrh gSaA f'k{kdksa] ekrk&firk vkSj vius {ks= ds fdlkuksa ls ogk¡ dh feV~Vh ds izdkjksa vkSj
mxkbZ tkus okyh Qlyksa ds ckjs esa tkudkjh ,df=r dhft,A miyC/k tkudkjh dks lkj.kh 19-3 dks dkWih
esa cukdj fyf[k,&

 lkj.kh Øekadlkj.kh Øekadlkj.kh Øekadlkj.kh Øekadlkj.kh Øekad     (Table No) &19-3&19-3&19-3&19-3&19-3

          feV~Vh dk izdkj feV~Vh dk izdkj feV~Vh dk izdkj feV~Vh dk izdkj feV~Vh dk izdkj     mxkbZ tkus okyh Qly    mxkbZ tkus okyh Qly    mxkbZ tkus okyh Qly    mxkbZ tkus okyh Qly    mxkbZ tkus okyh Qly
  (Type of soil) (Crop grown)

fpduh  (Clayey) xsgw¡ (Wheat)

&&&&&& &&&&&&

&&&&&& &&&&&&

fp= 19-8 feêh esa lw{etho mifLFkr gksrs gSa ( Microorganisms are present in the soil)

{kkjh; fQukWy¶Fksyhu
ds ?kksy esa Hkhxh #bZ
(Cotton soaked in alka-
line phenolphthalein)

cksry

jsr

uuuuueeeee
feV~VhfeV~VhfeV~VhfeV~VhfeV~Vh

v c

(Sand)

(Bottle)

(Damp Soi)
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 buds mRrj nhft,  buds mRrj nhft,  buds mRrj nhft,  buds mRrj nhft,  buds mRrj nhft, (Answer these) &&&&&

1- pêkuksa dk vi{k; D;k gS \

2- feêh esa ik;s tkus okys fofHkUu d.kksa ds uke fyf[k,A
3- fdl izdkj dh feêh esa ckfj'k dk vf/kdka'k ikuh Åij gh Åij cg tk,xkA
4- feêh esa ljU/kzrk u gks rks Qly ij D;k izHkko iM+sxk \
5- xsgw¡ tSlh Qlysa fpduh feV~Vh esa D;ksa mxkbZ tkrh gaS\

19-919-919-919-919-9 feêh dk vijnu feêh dk vijnu feêh dk vijnu feêh dk vijnu feêh dk vijnu (SOIL EROSION)

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) & 6& 6& 6& 6& 6

vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&     nks NksVs xeys ;k nks NksVh Vksdfj;ka] cht ¼puk] ljlksa ;k xsgw¡ ½] ikuhA

feêh ,df=r dj nksuksa xeyksa ;k Vksdfj;ksa esa cxhps
dh feêh Hkj nsaA ,d xeys esa cht vadqfjr djsaA nwljs esa cht
u cks;saA N%&lkr fnukas esa igys xeys esa vadqfjr chtksa ls mRiUu
ikS/ks dqN cM+s gks tk,axsA xeyksa dks dqN frjNk dj bl izdkj
j[ksa fd xeys ls cg dj fudyh feêh xeys ds vklikl ;k
ik= esa bdÎk gks ¼fp= 19-9½A vc nksuksa xeyksa esa /khjs& /khjs
cjkcj ek=k esa ikuh MkysaA voyksdu dj crk,a fd fdl
xeys ls de feêh cg dj fudyh vkSj D;ksa\

ikS/kksa dh tM+sa feêh dks cka/k dj j[krh gaS] feêh dh Åijh
lrg esa vf/kdka'k iks"kd rRo mifLFkr gksrs gaSA ftlds dkj.k feêh mitkÅ gksrh gSA rst gok vkSj ckfj'k bl
mitkÅ lrg dks cgk ys tkrs gSaA feêh dh bl mitkÅ Åijh ijr dk uqdlku feêh dk vijnu dgykrk gSA

vijnu ls mitkÅ feêh ds u"V gksus ds vykok vkSj Hkh uqdlku gksrk gSA gok vkSj ikuh ds }kjk
cgk dj yk;h x;h feêh rkykcksa] ufn;ksa vkSj >hyksa esa xkn ds :i esa tek gks tkrh gSA blls ty L=ksrksa
dh xgjkbZ de gks tkrh gS vkSj ck<+ vkus dh laHkkouk c<+ tkrh gSA feêh ds vijnu ls ikuh ds Hkwfe esa
uhps tkus dh fØ;k de gks tkrh gS] blls lw[kk iM+us dk [krjk c<+ tkrk gSA

vc vki le> ldrs gSa fd feêh ds vijnu dks fdl izdkj jksdk tk ldrk gSA
euq"; us viuh dqN fØ;kvksa }kjk feêh ds vijnu dks rhoz fd;k gSA taxyksa dh dVkbZ] vR;f/kd

i'kq pjkbZZ] fuekZ.k dk;Z ds fy;s Hkwfe dk [kksnk tkuk] vR;f/kd d`f"k] euq"; }kjk vius mi;ksx gsrq Hkwfe dk
nksgu ¼ctjh] jsr] bZaVsa] [kfut gsrq Hkwfe dh [kqnkbZ½ vkfn ls feêh ds vijnu dks c<+kok feyk gSA

19-1019-1019-1019-1019-10 feêh ,d izkd`frd lalk/ku feêh ,d izkd`frd lalk/ku feêh ,d izkd`frd lalk/ku feêh ,d izkd`frd lalk/ku feêh ,d izkd`frd lalk/ku (SOIL  A  NATURAL RESOURCE) &&&&&

vki tkurs gSa fd feêh ls gesa Hkkstu] oL=] vkS"kf/k;k¡] [kfut] baZ/ku] fuekZ.k dk;Z gsrq lkexzh] 'kq)
ok;q izR;{k vFkok ijks{k :i ls izkIr gksrh gSA ;g edkuksa] bekjrksa] lM+dksa dks   vk/kkj iznku djrh gSA blls
dbZ izdkj ds crZu ,oa f[kykSus cuk;s tk ldrs gSaA ;g thok.kq] dod] dhM+s&edksM+s] dsapq,] lkai] pwgksa vkfn
tUrqvksa vkSj ikS/kksa dk okl LFkku gSA blds u"V gksus ij bldh HkjikbZ djuk dfBu gSA bl izkd̀frd lalk/ku
dk euq"; ds fØ;kdykiksa }kjk iznw"k.k gksrk gS vr% bldk laj{k.k djuk vko';d gSA

fp= 19-9 ikS/ks feêh ds vijnu dh jksdFkke djrs gSa
                   (Plants stop soil erosion)

ikS/ks
(Plants)

feV~Vh (Soil)
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19-11 feêh dk iznw"k.k 19-11 feêh dk iznw"k.k 19-11 feêh dk iznw"k.k 19-11 feêh dk iznw"k.k 19-11 feêh dk iznw"k.k (POLLUTION OF SOIL)

ty vkSj ok;q dh rjg feêh Hkh iznwf"kr gksrh gSA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)     & 7& 7& 7& 7& 7

vius ?kj ds dpjs esa ls Qy&lfCt;ksa ds fNyds vkSj cps [kkn~; inkFkksa dks ,d FkSyh esa ,d= dj
ysa] dqN jíh dkx+tksa dks nwljh FkSyh esa rFkk rhljh esa IykfLVd dh FkSfy;ka VwVs dk¡p o /kkrq ds VqdM+ksa dks
,d= dj ysaA fQj bUgsa FkSfy;ksa ls fudky dj vyx&vyx LFkku ij t+ehu esa xM~<k cukdj xkM+ nsa vkSj
fu'kku yxk nsaA 8&10 fnuksa ckn okil xM~<ksa dks [kksn dj xkM+h xbZ oLrqvksa dk voyksdu djsaA blls D;k
fu"d"kZ fudyrk gS \ d{kk esa bldh ppkZ djsaA

vkius vius xkao] dLcs ;k 'kgj esa txg&txg dwM+s djdV ds <sj ns[ks gksaxs] buesa jíh dkxt]
phFkM+s] peM+s ds iqjkus twrs] cSx vkfn gksrs gSaA tks lw{e thoksa }kjk vi?kfVr gks tkrs gSa vFkkZr~ fo?kVu'khy
gksrs gSa tks feêh dh xq.koRrk dks c<+krs gSaA fdUrq buds lkFk gh /kkrq dh oLrq,a dk¡p ds VqdM+s] ikWyhfFku dh
FkSfy;ka rFkk IykfLVd ls cuh oLrq,a tSls ckfYV;ka] cksry] fMCcs vkfn Hkh gksrs gaSA ftudk vi?kVu lw{e thoksa
}kjk /kheh xfr ls vFkok ugha gksrkA ;g e`nk iznw"k.k dk ,d dkj.k gS vr% ,slh oLrqvksa dk dwM+k&djdV
feêh dks vuqi;ksxh cukrk gSA

cM+s 'kgjkas dh ,d vkSj tfVy leL;k ftlls vki lHkh ifjfpr gSa]og okfgr ey ¼lhost½ ds fuiVku
dh gSA tc okfgr ey yxkrkj feêh esa feyrk gS rc feêh ds lkjs jU/kz cUn gks tkrs gSa ftlls feêh ds Hkhrj
ok;q vkSj ty dk lapj.k Bhd ls ugha gks ikrkA ,slh feêh esa ikS/kksa dk mfpr fodkl ugha gksrkA

okfgr ey ds feêh esa fey tkus ls ,d leL;k vkSj Hkh mRiUUk gks ldrh gS og gS blesa ik, tkus
okys Vk;QkbM] Mk;fj;k] Vh-ch- vkfn jksxksa ds jksxk.kqvksa dk feêh esa fey tkukA Li"V gS] ,slh feêh
le;&le; ij chekjh QSykus dk dk;Z dj ldrh gS ;|fi d`f"k thou dk vk/kkj gS] ijUrqq Qlyksa ij
fNM+ds tkus okys dhVuk'kh] doduk'kh dh vf/kd ek=k Hkh feêh ds iznw"k.k dk dkj.k curh gSA jklk;fud
moZjdksa dk vf/kd ek=k esa yxkrkj mi;ksx rFkk [kkjs ty ls fujarj flapkbZ djus ls Hkh Hkwfe iznwf"kr gksrh
gSA dy&dkj[kkuksa ls fudys vif'k"V inkFkZ Hkh feêh dks iznwf"kr djrs gaSA

19-12 feêh dk laj{k.k19-12 feêh dk laj{k.k19-12 feêh dk laj{k.k19-12 feêh dk laj{k.k19-12 feêh dk laj{k.k     (PRESERVATION OF SOIL)

vkius ns[kk euq"; ds }kjk feêh dk fuekZ.k laHko ugha gSA bldk fuekZ.k izd`fr }kjk gksrk gSA vr%
bldk mi;ksx lko/kkuhiwoZd djuk pkfg,] ftlls feêh dks {kfr u igq¡psA

isM+&ikS/ks feêh ds lcls vPNs laj{kd gSaA Hkwfe dk og Hkkx tks isM+&ikS/kks a ls
f?kjk jgrk gSA vijnu ls cpk jgrk gSA vr% d`f"k ds fy, mi;ksx esa u yk;h tk jgh Hkwfe
esa o`{k yxkus pkfg,A

<kyw igkM+h Hkwfe {ks=] ioZrh; {ks=ksa esa lh<+huqek [ksr cukdj] ;k <yku ij esM+ ¼mHkkj@ÅapkbZ½
cuk dj ogka ikS/ks ;k Qlysa mxk dj feêh dk laj{k.k fd;k tk ldrk gSA

dkcZfud dwM+k ¼xkscj] ifRr;ka] Qlykas ds vo'ks"k] jlksbZ?kj o cktkj dh lfCt;ksa vkSj Qyksa
dk dpjk½ tSfod [kkn ds :i esa feêh dks ykSVk;k tkuk pkfg,A

okfgr ey] dy&dkj[kkuksa ls fudys vif'k"V inkFkksZa vkfn dks cgqr gh lqjf{kr rjhds ls
fu"dkflr fd;k tkuk pkfg,A ftlls bu inkFkkZsa ls gksus okys iznw"k.k ls feêh dks cpk;k tk
ldsA
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ouksa ds vuko';d dVko ij jksd yxk;h tkuh pkfg,A
[kuu fØ;kvksa ds nkSjku [kksns x;s xM~<ksa dks fQj ls Hkj nsuk pkfg,A yxkrkj [ksrh djus
ls feV~Vh esa iks"kd rRoksa dh deh gks tkrh gSA vr% feV~Vh dh tk¡p dj bldk mipkj
fofHkUu izdkj dh tSfod [kknksa rFkk jklk;fud inkFkksZa ds mi;ksx }kjk fd;k tkrk gSA

 19-13 feV~Vh dh tk¡p ,oa mldk mipkj 19-13 feV~Vh dh tk¡p ,oa mldk mipkj 19-13 feV~Vh dh tk¡p ,oa mldk mipkj 19-13 feV~Vh dh tk¡p ,oa mldk mipkj 19-13 feV~Vh dh tk¡p ,oa mldk mipkj

d`f"k esa feV~Vh dh tk¡p feV~Vh ds fdlh uewus dh jklk;fud tk¡p gS ftlls Hkwfe esa miyC/k iks"kd
rRoksa dh ek=k dh tkudkjh feyrh gSA tSls&feV~Vh esa yo.krk] {kkjh;rk vFkok vEyh;rk dh leL;k dh
igpku o tk¡p dj vko';d rRoksa dks feV~Vh esa Mkydj fQj ls d`f"k ;ksX; cuk;k tk ldrk gSA

buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, buds mRrj nhft, (Answer these) &&&&&

1- feêh dk vijnu fdls dgrs gaS \

2- feêh ds iznw"k.k ds rhu dkj.k fyf[k, \

3- vki vius vkl&ikl dh feêh dk laj{k.k fdl izdkj djsaxs \

4- o`{kksa dks dkVus ls feêh ij D;k izHkko iM+rk gS \

5- feV~Vh dh tk¡p djus dk D;k dkj.k gS\ le>kb,A

 geus lh[kkgeus lh[kkgeus lh[kkgeus lh[kkgeus lh[kk     (We have learnt)

gok vkSj ikuh dh rjg feêh Hkh thou dk vk/kkj gSA

feêh dks xgjkbZ rd [kksnus ls vyx&vyx ijrsa fn[kk;h iM+rh gSaA ;g feêh dh ifjPNsfndk
gSA
fofHkUu HkkSfrd] jklk;fud vkSj tSfod dkjdksa ls pêkusa VwV dj ckjhd d.kksa esa cny tkrh gSa]
ftlesa lM+s&xys] e`r dkcZfud inkFkZ ¼ãwel½ ds fey tkus ij feêh dk fuekZ.k gksrk gSA
feêh esa eq[;r% pkj izdkj ds d.k gksrs gS& ctjh] jsr] xkn] vkSj Dys ¼fpduh feêh ds d.k½
nkseV feêh&fpduh feêh] jsr vkSj ãwel ls feydj  curh gS] ;g ikS/kksa ds fodkl ds fy,
vR;f/kd mi;ksxh gSA
feêh ds d.kksa ds chp jU/kzkodk'k ik;s tkrs gSa] ftlls feêh ljU/kz gks tkrh gSA
xsgw¡ vkSj puk dks fpduh o nkseV feV~Vh esa rFkk dikl dks jsrhyh feV~Vh esa mxk;k tkrk gSA
feêh dh mitkÅ Åijh ijr dk uqdlku feêh dk vijnu dgykrk gSA
rst gok] cgrs ikuh ds vykok taxyksa dks dkVus] i'kqvksa ds pjus] vR;f/kd d`f"k ,oa Hkwfe dh
[kqnkbZ ls feêh ds vijnu dks c<+kok feyrk gSA
dwM+s&djdV] okfgr ey¼lhost½] dhVuk'kh] doduk'kh] moZjdksa ds vR;f/kd mi;ksx ls feêh
iznwf"kr gksrh gSA
feêh ,d cgqewY; izkd`frd laink gSA
feV~Vh dh tk¡p ls Hkwfe eas ik, tkus okys iks"kd rRoksa dh ek=k dh tkudkjh feyrh gS] ftlds
vk/kkj ij mipkj djds Hkwfe dks fQj ls d`f"k ;ksX; cuk;k tk ldrk gSA

(Soil Testing and Remediation)
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     vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice)&&&&&

1-1 -1 -1 -1 - fjDr LFkkuksa dh iwfrZ dhft, fjDr LFkkuksa dh iwfrZ dhft, fjDr LFkkuksa dh iwfrZ dhft, fjDr LFkkuksa dh iwfrZ dhft, fjDr LFkkuksa dh iwfrZ dhft, (Fill in the blanks) &&&&&

1 & & & & & d.k vkdkj esa feêh ds lcls cM+s d.k gaSA

2 & & & & & feêh dh ty/kkj.k {kerk lcls vf/kd gSA

3 pêkuksa dk NksVs d.kksa esa VwVuk & & & & & dgykrk gSA

4 feêh dh Åijh mitkÅ ijr dk u"V gksuk & & & & & dgykrk gSA

5- dikl dh Qly ds fy, & & & & & feV~Vh mi;qDr gksrh gSA

2 -2 -2 -2 -2 - uhp s fn;s x;s dFkuk s a e s a l s lgh ;k xyr dh igpku djs a rFkk xyruhps fn;s x;s dFkuk s a e s a l s lgh ;k xyr dh igpku djs a rFkk xyruhps fn;s x;s dFkuk s a e s a l s lgh ;k xyr dh igpku djs a rFkk xyruhps fn;s x;s dFkuk s a e s a l s lgh ;k xyr dh igpku djs a rFkk xyruhps fn;s x;s dFkuk s a e s a l s lgh ;k xyr dh igpku djs a rFkk xyr
dFku dks lgh dj fy[ks&dFku dks lgh dj fy[ks&dFku dks lgh dj fy[ks&dFku dks lgh dj fy[ks&dFku dks lgh dj fy[ks&

1 ftl feêh esa áwel gks og feêh mitkÅ ugha gksrhA

2 nkseV feêh esa ctjh vkSj fpduh nksuksa fefê;ka ikbZ tkrh gaSA

3 lHkh izdkj dh fefê;ka leku ek=k esa ty/kkj.k djrh gSaA

4 vPNh Qly izkIr djus ds fy, feêh dk ljU/kz gksuk vko';d gSA

5 isM+&ikS/ks feêh ds vijnu dks c<+kok nsrs gSaA

3 -3 -3 -3 -3 - fuEu iz'uksa ds mRrj fy[ksa fuEu iz'uksa ds mRrj fy[ksa fuEu iz'uksa ds mRrj fy[ksa fuEu iz'uksa ds mRrj fy[ksa fuEu iz'uksa ds mRrj fy[ksa (Answer the following questions) &&&&&

1 vki dSls fl) djsaxs fd feêh esa lw{etho mifLFkr gksrs gSa \

2 feêh dks iznwwf"kr gksus ls fdl izdkj jksdk tk ldrk gS \

3 vkids {ks= dh feêh dh ifjPNsfndk dk ukekafdr fp= cukdj le>kb,A
4 yky jsrhyh feêh] yky nkseV feêh rFkk  dkyh feêh dh ty/kkj.k {kerk dh tkap

iz;ksx }kjk vki dSls djsaxs \

5 ;fn i`Foh ls feêh lekIr gks tk, rks D;k gksxk \

6 [kkjk ty fdl izdkj feV~Vh dks iznwf"kr djrk gS \

     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) &&&&&

1 vius xkao@'kgj ds feêh ds f[kykSus] crZu] [kijs cukus okys dqEgkj ds ikl tk
dj feêh ds laca/k esa tkudkjh ,d= dhft, A

2 ?kj@'kkyk ds ikS/kksa ds fy, vius lkfFk;ksa ds lkFk feydj [kkn rS;kj djsaA

3 A, B, C, D, pkj fofHkUu LFkkuksa ls feêh ds uewus leku ek=k esa ysdj leku
ek=k ds ikuh esa Mky dj fgyk;k x;k vkSj dqN le; rd fLFkj NksM+ fn;k
x;kA ifj.kke fn;s x;s fp= 19-10 ds vuqlkj izkIr gq, &

D;k vki crk ldrs gSa fd &

1- fdl feêh esa lcls vf/kd ãwel gS \

2- fdl feêh esa lcls de ctjh gS \

3- B uewus esa cgqr de dsapq, ik;s tkrs gSa] crkb, D;ksa \
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fp= 19-10 feÍh dk uewuk

áwel

ty

fpduh feV~Vh

jsr

ctjh

A     B C    D

4- buesa ls dkSu lh feêh ,d vPNs cxhps dh feêh gS \

5- D uewus dh feêh dks fdl izdkj mRre feêh cuk;k tk ldrk gS \

4- —f"k ds vfrfjDr feV~Vh dk iz;ksx fdu&fdu dk;ks± esa fd;k tk ldrk gS \ D;k bu lHkh dk;ks±
ds fy, iz;qDr dh tkus okyh feV~Vh leku gksrh gS \ d{kk esa ppkZ djsaA

(Humus)

(Water)

(Sand)

(Pebbles)

(Sample of soil)

(Slimy Soil)



20

20-1

vkius fdlkuksa dks [ksrksa esa ekfy;ksa dks cxhpkas esa cht cksrs rFkk mu chtksa ls u, ikS/kksa dks mxrs gq,
ns[kk gksxkA vki tkurs gSa fd pus ds cht ls pus dk] lse ds cht ls lse dk rFkk vke dh xqByh ls vke
dk ikS/kk mRi™k gksrk gSA blh rjg xk;] cNM+s dks vkSj cdjh] eseus dks tUe nsrh gS rFkk pwts] eqxhZ ds vaMs
ls gh mRi™k gksrs gaSA lHkh lthoksa esa vius leku tho mRi™k djus dh LokHkkfod {kerk gksrh gS bl izfØ;k
dks iztuu dgrs gSaA

20-2 ikS/kksa esa çtuu (Reproduction in Plants)
vki i<+ pqds gSa fd Qwy ls Qy rFkk Qy esa cht curs gSa vkSj chtksa ds vadqj.k

ls u, ikS/ks mRi™k gksrs gSaA vkb,] ns[ksa Qwy] Qy rFkk chtksa eas D;k laca/k gS \

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &1&1&1&1&1

vko';d lkexzh & vyx&vyx tkfr tSls fHkaMh] eVj] HkVk] xqyeksgj vkfn ds nks&nks Qwy ,oa Qy]
CysMA ¼,sls Qwyksa dk p;u djsa ftuds vaMk'k; Li"V ,oa cMs+ gkas rFkk mlh le; muds Qy Hkh feyrs gksaA½

vius }kjk yk, x, Qwyksa dk voyksdu djsa ,oa viuh dkWih esa muds fp= cuk,¡ ¼fp= 20-1½A Qwyksa
ds fofHk™k vaxksa dks igpku dj ckány] ny ,oa iqadslj dks lko/kkuhiwoZd bl rjg vyx djsa fd L=hdslj
dks dksbZ uqdlku u igq¡psA vc iq"i esa dsoy L=hdslj cpk jgsxk ¼fp= 20-2 d ½] ftlesa vaMk'k;] ofrZdk
,oa ofrZdkxz gksrss gSaA viuh dkWih esa iz;ksx gsrq fy, x, Qwy] L=hdslj vkSj Qy ¼fp= 20-2 [k ½dk fp=
cuk,¡A

fp=&20-1 fHkaMh dk Qwy
  d- L=hdslj                 [k- Qy

fp=&20-2

ny

iqadslj

ckány

ofrZdkxz

ofrZdk

vaMk'k;

lthoksa esa iztuulthoksa esa iztuulthoksa esa iztuulthoksa esa iztuulthoksa esa iztuu
(REPRODUCTION IN LIVING ORGANISMS)

(Petal)

(Androecium)

(Calyx)

(Flower of Ladyfinger)

(Stigma)

(Style)

(Ovary)

(Gynoecium) (Fruit)
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Qwy ds vaMk'k; rFkk Qy dks /;ku ls ns[ksa rFkk fn[kk;h nsus okys y{k.kksa dks lkj.kh&20-1 esa
fpfUgr djsaA

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &20-1&20-1&20-1&20-1&20-1

y{k.k (Characteristics)    vaMk'k; (Ovary)         Qy (Fruit)

vkdkj NksVk@cM+k NksVk@cM+k
vk—fr yack@xksy yack@xksy
lrg fpduh@jkse;qDr fpduh@jkse;qDr

,d leku@piVh /kkjhnkj ,d leku@piVh /kkjhnkj

vaMk'k; ,oa Qy dh Hkhrjh jpuk dks ns[kus ds fy, vaMk'k; ,oa Qy dks vkM+k ¼fp= 20-3 d] [k½
rFkk [kM+k ¼fp= 20-4 d] [k½ dkVasA bu dkVksa dk viuh dkWih esa fp= cuk,aA

fp=&20-3 ¼d+½ L=hdslj rFkk Qy dks vkM+k dkVus dk rjhdk fp= 20-3 ¼[k½ vaMk'k; ,oa Qy dh vkM+h dkV

fp=&20-4 ¼d½ L=hdslj rFkk Qy dks [kM+k dkVus dk rjhdk      fp= 20-4 ¼[k½ vaMk'k; ,oa Qy dh [kM+h dkV

chtchtkaM

chtkaM cht

(Ovule) (Seed)

(Ovule) (Seed)

(Cutting the gynoecium and fruit transversely) (Transverse sections of ovary and fruit)

(Cutting the gynoecium and fruit longitudinally) (Longitudinal sections of ovary and fruit)
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f}fyaxh ,dfyaxh

eknk Qwy
uj Qwy

,dfyaxh,dfyaxh

eknk Qwy

eknk Qwy
uj Qwy uj Qwy

bu dkVksa rFkk cuk, x, fp=ksa ds vk/kkj ij fuEufyf[kr iz'uksa ds mŸkj nsa &
vaMk'k; rFkk Qy dh vkM+h dkV esa D;k&D;k lekurk,¡ gSa \

vk—fr dSlh gS \ yach@xksy@dks.kh;

nhokj dSlh gS \ eksVh@iryh

lrg dSlh gS \ fpduh@jkse;qDr

fdrus [kaM gSa \ &&&&&&&&&&&

chtkaM vaMk'k; ds fdl Hkkx ls yxs gSa \ & nhokj@v{k@vU; LFkku ls

cht Qy ds fdl Hkkx ls yxs gaS \ & nhokj@v{k@vU; LFkku ls

bu lekurkvksa ds vk/kkj ij ge dg ldrs gSa fd Qy] vaMk'k; ls vkSj cht] chtk.M ls gh curs
gSaA ;fn ikS/kksa esa Qwy u gksa rks D;k Qy cusaxs \

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&2&2&2&2&2

vko';d lkexzh (Materials required) & xqM+gy] iihrk] ykSdh] rjksbZ] eDdk ds QwyA
bu Qwyksa esa iqadslj rFkk L=hdslj dh fLFkfr dks igpkuas vkSj lkj.kh&20-2 dks iwjk djsaA blh rjg

vkl&ikl ik, tkus okys vU; Qwyksa dk Hkh voyksdu dj lkj.kh esa fy[ksaA

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table) &20-2&20-2&20-2&20-2&20-2

Qwy esa L=hdslj rFkk iaqdslj dh fLFkfr

Ø- Qwy dk uke

 1- xqM+gy &&&&& &&&&& &&&&&
 2 iihrk &&&&& &&&&& &&&&&
 3- eDdk &&&&& &&&&& &&&&&
 4 &&&&& &&&&& &&&&& &&&&&

fp= 20-4 ¼x½ dks ns[ksaA dqN Qwyksa esa iqadslj vkSj L=hdslj nksuksa ,d gh Qwy essa ik, tkrs gSa] ,sls
Qwyksa dks f}fyaxh Qwy dgrs gSaA dqN Qwyksa esa dsoy iaqdslj vFkok L=hdslj ik;k tkrk gSA ,sls Qwyksa dks
,dfyaxh Qwy dgrs gSaA ,dfyaxh Qwy ,d gh ikS/ks esa vyx&vyx LFkkuksa ij yxs gksrs gSa vFkok vyx&vyx
ikS/kksa ij yxs gksrs gSaA ,sls ,dfyaxh Qwy ftuesa flQZ iqadslj gks uj Qwy rFkk ftuesa flQZ L=hdslj gks eknk
Qwy dgykrs gSaA

,d gh ikS/ks esa yxs Qwy esa L=hdslj]
iqadslj dh fLFkfr

L=hdslj] iqadslj vyx&vyx
Qwyksa esa vyx&vyx ikS/kksa esa

yxs gksaA,d gh Qwy esa     vyx&vyx Qwyksa esa

fp= 20-4 ¼x½ iqadslj rFkk L=hsdslj dh fLFkfr ds izrhdkRed fp=
(Symbolic pictures of the situation of androecium & gynoecium)

iqadslj

L=hdslj

(unisexual)

(female flower) (Male flower)(gynoecium)

(Adroceium)

(bisexual) (unisexual)(unisexual)
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;ksth ijkxd.k

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &3&3&3&3&3

vko';d lkexzh (Materials required) & cs'kje vFkok /krwjs dk Qwy] CysM] vko/kZd ysalA
cs'kje vFkok /krwjs ds Qwy esa iqadslj dks igpkudj viuh dkWih esa bldk fp= cuk,a ,oa blds fofHk™k

Hkkxksa iqrarq] ijkxdks"k rFkk bu nksuksa Hkkxksa dks feykus okys ;ksth dks ukekafdr djsaA ijkxdks"k dks vaxqyh ls
Nwdj nsf[k, D;k gksrk gS \ vki ns[ksaxs fd vkidh vaxqyh ij pw.kZ tSlk inkFkZ yx tkrk gSaA bls vko/kZd ysal
ls ns[kasA vkidks D;k fn[kkbZ nsrk gS \ ijkxdks"k esa NksVh&NksVh xksy jpuk,¡ ik;h tkrh gSa bUgsa ijkxd.k dgrs
gSa ijkxdks"k dks vkM+k dkV dj ns[ksa ¼ fp=&20-5 d] [k½A ijkxd.k ikS/ks dh uj tuu bdkbZ gSaA

fp=&20-5 ¼d½ ijkxdks"k dks vkM+k dkVus dk rjhdk ¼[k½ ijkxdks"k dh vkM+h dkV

L=hdslj dks CysM ls yack phjas rFkk vko/kZd ysal ls ns[ksa ¼fp=&20-6½A
L=hdslj esa ofrZdkxz ls vaMk'k; rd ,d [kks[kyh uyh ofrZdk gksrh gSA
vaMk'k; esa chtkaM ik, tkrs gSa ftlesa vaMk.kq gksrs gSaA vaMk.kq ikS/kksa dh
eknk tuu bdkbZ gSaA

cht cuus ds fy, uj bdkbZ ,oa eknk bdkbZ dk esy gksuk
vko';d gSA blds fy, ijkxd.k] ijkxdks"k ls ofrZdkxz rd igq¡prs gSaA
;g fØ;k ijkx.k dgykrh gSA Qwyksa esa ijkx.k gok] phaVh] frryh] i{kh
vU; tarqvksa rFkk ty vkfn fofHk™k ek/;eksa ls gksrk gSA

ijkx.k ds ckn D;k gksrk gS \ vkb,] ,d fØ;kdyki }kjk bls
le>us dk iz;kl djsaA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &4&4&4&4&4

vko';d lkexzh (Materials required) & fHkaMh] cs'kje
vFkok /kwrjs dk Qwy] LykbM] ikuh] 'kDdj ds dqN nkus ,oa lw{en'khZA

LykbM ij ,d&nks cw¡n ikuh Mkydj ml ij fdlh Qwy ds iqadslj dks >Vfd, bls lw{en'khZ ls
ns[kus ij xksy&xksy ijkxd.k fn[kkbZ nsrs gSaA vc 'kDdj ds ,d&nks nkus LykbM ij j[ks ikuh esa Mkfy,A
LykbM dks ,d&Ms< ?kaVs ckn lw{en'khZ esa nsf[k,A /;ku jf[k, fd LykbM dk ikuh lw[kus u ik,
¼fp=&20-7 d] [k½A

ofrZdkxz

ofrZdk

vaMk'k;
vaMk.kq

chtkaM

fp=&20-6 L=hdslj dh [kM+h dkV

ijkxdks"k

iqrarq

;ksth

(Anther)

(Connective)

(Filament)

(Connecter) (Protector)

(Cutting the anther lobe transversely) (Transverse Section of anther)

(Stigma)

(Style)

(Ovary)

(Ovule)(Egg)

(Vertical Section of gynoecium)
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¼d½ LykbM ij ijkx d.k ¼[k½ ijkx uky dk cuuk

 ijkxd.kksa ls tks iryh&iryh ufydk,¡ fudyh gSa] mUgsa ijkxuky dgrs gSaA ijkxuky cuus dh fØ;k
ofrZdkxz ij gksrh gSA ofrZdkxz rFkk ofrZdk ls 'kDdj ds leku ehBk inkFkZ L=kfor gksrk gS ftlds dkj.k
ijkxuky] ofrZdk ls gksrs gq, vaMk'k; rd igq¡prh gSA vc vki le> x, gksaxs fd geus LykbM ij j[ks
ikuh esa 'kDdj D;ksa MkyhA

ijkxuky vaMk'k; esa igq¡pdj chtkaM esa izos'k djrh gSA tgka uj tuu bdkbZ vkSj eknk tuu bdkbZ
dk esy gksrk gS bl fØ;k dks fu"kspu dgrs gSa ¼fp=&20-8½A

fu"ksfpr vaMk.kq] ;qXeut dgykrk gSA tc ;qXeut fodflr gksdj Hkzw.k esa ifjofrZr gks tkrk gSA rc
chtkaM cht esa cny tkrk gS rFkk iwjk vaMk'k; Qy esa fodflr gks tkrk gSA cht ls u, ikS/ks mRi™k gksrs
gSaA u, ikS/ks mRi™k gksus dh bl fof/k dks ySafxd iztuu dgrs gSaA

D;k lHkh ikS/ks chtksa ls mxrs gSa \ vkius dHkh chtksa ds vykok ikS/ks ds vU; Hkkxksa ls u, ikS/kksa dks mxrs

ijkxuky

 ijkxd.k

fp=&20-7

iqadslj

LykbM

ijkxd.k

 ijkxd.k

ijkxuky

ofrZdkxz

chtkaM

uj tuu bdkbZ

eknk tuu bdkbZ

vaMk'k;

ofrZdk

(Androecium)

(Pollen grains)

(Pollen grain)

(Pollen tube)

(Pollen grains on slide) (Formation of Pollen tube)

(Pollen grains)

(Stigma)

(Style)

(Pollen tube)

(Ovary)
(Male gamete)

(Female gamete)

fp=&20-8 ikS/ks esa fu"kspu fØ;k (Fertilization in Plants)

(Ovule)
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ns[kk gS \ d{kk esa ppkZ dj fy[ksas fd lkj.kh&20-3 esa fn, x, mnkgj.kksa esa u, ikS/ks] ikS/ks ds fdl Hkkx ls
mxrs gSaA bl lkj.kh esa vki vius vkl&ikl ds vkSj mnkgj.k tksfM+,A

     lkj.kh lkj.kh lkj.kh lkj.kh lkj.kh (Table)&20-3&20-3&20-3&20-3&20-3

Øekad mnkgj.k ikS/ks ds fdl Hkkx ls mRi™k gksrs gSa

1- yglqu i= dfydkvksa ls
2- ftehdan &&&&&&&&&

3- vtwck ¼iRFkjpêk½ &&&&&&&&&

4- 'kdjdan &&&&&&&&&

5- xqykc &&&&&&&&&

6- &&&&&&&&& &&&&&&&&&

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&5&5&5&5&5

vko';d lkexzh (Materials required) & vkyw] CysM ;k pkdw] feV~Vh ds nks dqYgM+ ;k
IykfLVd dh nks NksVh  FkSfy;k¡] feV~Vh ,oa ikuhA

vkyw dks bl izdkj dkVsa fd mlds izR;sd VqdM+s esa ,d vk¡[k ¼xM~<s ds leku jpuk½ gksA vc nks VqdM+s
yas ,d VqdM+ss esa vk¡[k jgus nsa vkSj nwljs VqdMs+ ls vk¡[k dkVdj vyx dj nsaA dqYgM+ vFkok IykfLVd dh
FkSyh dks feV~Vh ls Hkjsa buesa ls ,d esa vk¡[k okyk vkSj nwljs esa fcuk vk¡[k okyk vkyw dk VqdM+k j[kdj feV~Vh
ls gYdk <d nsaA feV~Vh dks xhyk j[ksa rFkk izfrfnu bldk voyksdu djsaA

pkj&ik¡p fnuksa ckn vki buesa D;k ns[krs gSa \ vkyw dk dkSu lk VqdM+k vadqfjr gksrk gS] vk¡[k okyk
;k fcuk vk¡[k okyk \ vkyw ds VqdMs+ ds fdl Hkkx ls vadqj fudyrk gS \

vkyw okLro esa #ikarfjr Hkwfexr ruk gS vkSj vkyw ds xM~<s ;k vk¡[k ioZlaf/k;k¡ gSaA Hkwfexr ruk gksus
ds dkj.k bl Hkkx esa ifŸk;k¡ ugha ikbZ tkrha fdUrq xM~<ksa esa vfodflr dfydk,a vo'; gksrh gSa tks i;kZIr
ueh] rki ,oa ok;q feyus ij vadqfjr gksdj u;k ikS/kk cukrh gSa ¼fp= 20-9½A

fp=&20-9 ¼d½ ikS/kksa esa vySafxd iztuu

ioZlaf/k;k¡

tMs+a

xqykc dk ruk

xUuk

 (Asexual reproduction in plants)

 (Stem of Rose)

 (Sugarcane)

(Roots)

(Node)

(S.No.)     ( Example)         (Part of plant from which arising)
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bl izdkj geus tkuk fd dqN ikS/kksa esa uj ,oa eknk bdkbZ;ksa ds feyu ds fcuk Hkh muds fdlh Hkkx
ls u, ikS/ks mRi™k gksrs gSaA u, ikS/ks mxus dh bl fof/k dks vySafxd iztuu dgrs gSaA vySafxd iztuu ds
}kjk de le; esa vf/kd ikS/ks mxk, tk ldrs gSaA ;g fof/k mu ikS/kksa esa iztuu dh izeq[k fof/k gS ftuesa
cht nsj ls curs gSa vFkok ugha curs A

20-3 tarqvksa esa iztuu 20-3 tarqvksa esa iztuu 20-3 tarqvksa esa iztuu 20-3 tarqvksa esa iztuu 20-3 tarqvksa esa iztuu (Reproduction in Animals)

vkius cjlkr ds fnuksa esa xhyh feÍh ls dsapq, dks fudyrs ns[kk gksxkA blh rjg Mcjs esa tc ikuh
Hkj tkrk gS rc mlesa vpkud cgqr ls esa<+d] dhMs+&edksM+s] eNfy;k¡ rFkk fofHkUu izdkj ds ikS/ks fn[kkbZ nsus
yxrs gSaaA ;s tho vkrs dgk¡ ls gSa \

vkb,] ,d fØ;kdyki }kjk bls le>us dk iz;kl djsa A

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&6&6&6&6&6

vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh&vko';d lkexzh& IykfLVd ds nks ikjn'khZ fMCcs ;k vU; dksbZ [kkyh fMCcs] xk; ;k HkSal dk
rktk xkscj] fMCcs dks <dus ds fy, dkxt] /kkxs ;k jcj ds NYys] vko/kZd ysUl A

fMCcs ^v* ,oa ^c* esa xk; vFkok HkSl dk rktk xkscj yasA fMCcs ^v* dks bl izdkj can djsa fd ml
ij dksbZ dhM+k ;k eD[kh u cSBsA

fp=&20-9 ¼[k½ ikS/kksa esa vySafxd iztuu

yglqu vkyw

vtwck ¼iRFkjpêk½

vk¡[k ¼ioZlaf/k½

iŸkh

tM+sa

f'k'kq ikS/kk

'kdjdan
(Garlic)

(Potato)

(Sweet Potato)(Leaf)

(Plant lets)

(Bryophyllum leaf)

(Asexual reproduction in Plants)

(Buds (nodes))

(Roots)
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fMCcs ^c* dks [kqyk NksM+ nsaA vc FkksM+h nsj ckj vki ns[ksaxs fd fMCcs ^c* ds xkscj ij dhM+s cSB jgs
gSaA vxys nks&rhu fnuksa rd nksuksa fMCcksa dk fujh{k.k djsaA vki ns[ksaxs fd fMCcs ^c* ds xkscj esa NksVs&NksVs
xM~<s fn[kkbZ nsus yxs gSa ftUgsa dqjsnus ij vanj bfYy;k¡ fn[kkbZ nsrh gSaA ;s bfYy;k¡ dgk¡ ls vk;ha \ ;s mu
dhM+ksa ds vaMkas ls fudyh bfYy;k¡ gSa tks xkscj ij cSBs FksA ;gh bfYy;k¡ o`f) dj dhM+ksa esa cny tkrh gSaA
tcfd fMCcs ^v* esa j[ks xkscj esa bfYy;k¡ fn[kkbZ ugha nsrha ¼fp=&20-10½A

fMCck v fMCck c
fp=&20-10

vc vki le> x, gksaxs fd dksbZ tho vius vki mRi™k ugha gksrkA u, tho dks mRi™k  gksus ds fy,
mlds tSls tho dk igys ls gksuk vko';d gSA

vkius ikS/kksa esa ySafxd iztuu ds ckjs esa i<+k gSA ikS/kksa dh rjg tarqvksa esa Hkh uj vkSj eknk tuu vax
ik, tkrs gSaA ;fn uj rFkk eknk tuu vax vyx&vyx 'kjhj esa gksrs gSa rc tho ,dfyaxh dgykrk gS tSls&
euq";] xk;] fcYyh vkfnA ;fn uj rFkk eknk tuu vax ,d gh 'kjhj esa ik, tkrs gSa rks ,sls tho dks f}fyaxh
dgrs gSa tSls& dsapqvk] tksad vkfnA

tuu vaxksa ds vfrfjDr tarqvksa esa D;k ,sls dksbZ vkSj y{k.k ik, tkrs gSa] ftuds  vk/kkj ij tarqvksa
dks uj ,oa eknk ds :i esa igpkuk tk lds \

vius vkl&ikl ik, tkus okys tarqvksa tSls xk;&cSy] cdjk&cdjh] eqxkZ&eqxhZ ds ckgjh fn[kkbZ nsus
okys y{k.kksa ds vk/kkj ij uj ;k eknk dh igpku djsaA dbZ thoksa tSls &dhM+ksa] fNidfy;ksa vkfn dks ckgjh
y{k.kksa ds vk/kkj ij uj ,oa eknk ds :i esa ugha igpkuk tk ldrkA

vki ns[ksaxs fd fo'ks"kdj ,sls tarq tks cPps iSnk djrs gSa muesa igpku ds ckgjh y{k.k vf/kd Li"V
gksrs gSaaA

euq";] xk; vkfn mPp oxZ ds tarqvksa esa fodflr tuu ra= ik;k tkrk gSA uj iztuu ra= dk izeq[k
vax o`"k.k gSA o`"k.k esa 'kqØk.kq curs gaS ;s uj ;qXed gaS ¼fp=&20-11½A eknk iztuu ra= dk izeq[k vax vaMk'k;
gSA vaMk'k; esa vaMk.kq curs gSaA ;s eknk ;qXed gSa ¼fp=&20-12½A vaMk.kq 'kqØk.kq dh rqyuk esa dkQh cMs+]
vpy] xksy ;k vaMkdkj gksrs gSaA vaMk'k; ls ckgj fudys vaMk.kq] vaMokfguh esa igq¡prs gSaA vaMokfguh esa
'kqØk.kq vaMk.kq dh vksj vkdf"kZr gksrs gaS 'kqØk.kq v.Mk.kq ds Hkhrj izos'k djrk gS vkSj 'kqØk.kq dk dsUnzd vaMk.kq
ds dsUnzd ls tqM+ tkrk gSA bl fØ;k dks fu"kspu dgrs gSaA vf/kdka'k tarqvksa esa vaMk.kq dk fu"kspu eknk
'kjhj ds Hkhrj gksrk gSA bls vkarfjd fu"kspu dgrs gSa tSls&euq";A fNidyh] i{kh ds v.Ms vkius ns[ks gksaxs]
;s fu"ksfpr v.Mk.kq gSaA

dhM+kvaMs vkSj bfYy;k¡

xkscj
(dung)

(Box - A) (Box - B)

(insect)(eggs and larvae)
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fp=&20-12 vaMk.kq dh jpuk

fp=&20-11 'kqØk.kq dh jpuk

LkkekU;r% tyh; tarq tSls eNyh ,oa mHk;pj tarq tSls esa<+d esa vaMk.kqvksa dk fu"kspu eknk 'kjhj
ds ckgj ty esa gksrk gSA eknk esa<+d vaMk.kqvksa dks ikuh esa NksM+ nsrh gSA uj 'kqØk.kqvksa dks v.Mk.kqvksa ds
Åij fxjk nsrk gSA 'kqØk.kq vkSj vaaMk.kq ylyls inkFkZ ds :i esa ikuh esa rSjrs jgrs gSaA bl izdkj ds fu"kspu
dks ckº; fu"kspu dgrs gSaA

fu"kspu ds i'pkr vaMk.kq ;qXeut dgykrk gSA ;qXeut ,d dksf'kdk jpuk gksrh gS tks dbZ ckj
foHkkftr gksdj vkdkj esa c<+ tkrk gS vkSj Hkzw.k esa ifjofrZr gks tkrh gSA Hkzw.k esa /khjs&/khjs lHkh vax curs
tkrs gSa ftlls ;g NksVs tho ;k f'k'kq esa cny tkrk gSA ;qXeut ls f'k'kq cuus dh izfØ;k dks ifjo/kZu vFkok
fodkl dgrs gSa ¼fp=&20-13½A

Lru/kkfj;ksa esa Hkzw.k dk ifjo/kZu xHkkZ'k; esa gksrk gS rFkk ;s iw.kZ fodflr f'k'kq dks tUe nsrs gSaA ,sls
tarqvkssa dks tjk;qt dgrs gSaA dhV] eNyh] eas<d] liZ rFkk i{kh vaMs nsrs gSa rFkk vaMs ls cPps mRiUu gksrs
gSa] bu tarqvksas dks vaMt dgrs gSaA

dqN vaMtksa esa vaMs ls ckgj fudyk f'k'kq vius tud ds leku ugha gksrkA buesa v.Ms ls bYyh] bYyh
ls 'ka[kh ¼I;wik½ vkSj 'ka[kh ls iw.kZ fodflr tho curk gS bls dk;kUrj.k dgrs gSa tSls eD[kh] ePNjA

vaMk.kq

;qXeut

dksf'kdk foHkktu ifjo/kZu
 Hkwzz.k

f'k'kq

'kqØk.kq

 fu"kspu

 fp=&20-13  euq"; esa fu"kspu ,oa ifjo/kZu

(Structure of an Egg)

(Structure of a Sperm)

(Sperms)

(Egg)

(Zygote)

(Cell division) (Development)
(Embryo)

(Fertilization)

(infant)

(Fertilization and development in Human)
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     buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, buds mŸkj nhft, (Answer these) &&&&&

1- vaMs nsus okys rFkk cPps iSnk djus okys fdUgha ik¡p&ik¡p tarqvksa dh lwph cukdj uhps fn, x, iz'uksa
ds mŸkj fyf[k,&

vaMs nsus okys tarq cPps iSnk djus okys tarq

1&&&&&&& 1&&&&&&&&

2&&&&&&& 2&&&&&&&&

3&&&&&&& 3&&&&&&&&

4&&&&&&& 4&&&&&&&&

5&&&&&&& 5&&&&&&&&

2- vaMs nsus okys ,sls nks tarqvksa ds uke fyf[k, ftuds vaMs ls fudyk f'k'kq vius tud ds leku gksrk
gaSA

3- mu nks tarqvksa ds uke fyf[k, ftuds vaMs ls fudyk tarq vius tud ds leku ugha gksrkA

4- mu nks tarqvksa ds uke fyf[k, ftuds cPps tUe ysus ds rqjar ckn py&fQj ldrs gSaA

5- mu tarqvksa ds uke fyf[k, ftuds cPps vaMs ls fudyus ds ckn rqjar pyus&fQjus ;k rSjus yxrs gSA

vkius ikS/kksa esa vySafxd tuu ds ckjs esa i<+k gS] vySafxd iztuu esa Lo;a tho vFkok mlds fdlh
vax ls u;k tho curk gSA dqN lw{e tarqvksa tSls vehck esa i;kZIr Hkkstu feyus ij mldk 'kjhj nks ;k vf/kd
Hkkxksa esa caV tkrk gS vkSj izR;sd Hkkx ,d u, tho esa cny tkrk gS ¼fp=&20-14½A bls fo[kaMu ¼foHkktu½
dgrs gSa A fdUrq tc fdlh tho dk 'kjhj nq?kZVuko'k ,d ls vf/kd Hkkxksa esa caV tkrk gS rFkk izR;sd Hkkx
,d tho ds :i esa fodflr gks tkrk gSA bls iqutZuu dgrs gSa ¼fp=&20-15½A dqN thoksa tSls&gkbMªk ds
'kjhj esa vuqdwy n'kk esa ,d NksVk lk mHkkj cu tkrk gS ftls dfydk dgrs gSaA ;g dfydk fodflr gksdj
eq[; 'kjhj ls vyx gks tkrh gS vkSj ,d u, tho esa cny tkrh gSA bls dfydk;u ;k eqdqyu dgrs gSa
¼fp=&20-16½A vkius dHkh fNidyh dh iw¡N dks VwVdj vyx gksrs gq, ns[kk gksxkA D;k fNidyh dh iw¡N

fp=&20-14 vehck esa fo[kaMu

fp=&20-16 gkbMªk eas eqdqyu

fp=&20-15 gkbMªk eas iqutZuu

¼eqdqy½ dfydk

(Binary Fission (Division) in amoeba)

(Budding in Hydra)

(Regeneration in Hydra)
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ds dVs Hkkx ls iwjh fNidyh curh gS \ D;k fNidyh esa fQj ls iw¡N cu tkrh gS \ tc 'kjhj ds VwVs vFkok
{kfrxzLr vax fQj ls cu tkrs gSa ;k dVs&QVs Hkkx fQj ls Hkj tkrs gSa rks bls vaxksa dh ejEer dgrs gSaA

     geus lh[kk geus lh[kk geus lh[kk geus lh[kk geus lh[kk (We have learnt)

thoksa }kjk vius leku u, tho mRi™k djuk iztuu dgykrk gSA

lthoksa esa ySafxd rFkk vySafxd nksuksa fof/k;ksa ls iztuu gksrk gSA

ySafxd tuu esa uj ,oa eknk tudksa dh vko';drk gksrh gSA

ikS/ks dk tuu vax Qwy gS blesa iqadslj ujtuu vax ,oa L=hdslj eknk tuu vax

gksrk gSA

iqadslj esa ijkxd.k rFkk L=hdslj esa vaMk.kq gksrs gSaA uj tuu bdkbZ eknk tuu bdkbZ ds esy dks

fu"kspu dgrs gaSA

ijkxd.kksa dk ijkxdks"k ls ofrZdkxz rd igq¡puk ijkx.k dgykrk gSA

cht ds vfrfjDr ikS/ks ds vU; fdlh Hkkx ls u, ikS/ks ds mxus dks vySafxd iztuu dgrs gSaA

vf/kdka'k tarqvksa esa ySafxd tuu gksrk gS] fdarq dqN lw{e tarq rFkk fuEu oxZ ds tarq vySafxd fof/k

ls iztuu djrs gSaA

mPp oxZ ds tarqvksa esa izeq[k uj tuu vax o`"k.k rFkk eknk tuu vaax vaMk'k; gSaA

o`"k.k esa 'kqØk.kq rFkk vaMk'k; esa vaMk.kq curs gSaA tks Øe'k% uj ;qXed ,oa eknk ;qXed bdkbZ dgykrs

gSaA

tarqvksa esa vkarfjd ;k ckº; nksuksa rjg ls fu"kspu gksrk gSA

cPps iSnk djus okys tarq dks tjk;qt rFkk vaMs nsus okys tarq dks vaMt dgrs gSaA

;qXeut ls Hkzw.k rFkk Hkzw.k ls f'k'kq cuus dh fØ;k dks ifjo/kZu ;k fodkl dgrs gSaA

'kjhj ds dVs Hkkxksa ls laiw.kZ tho dk cuuk iqutZuu dgykrk gSA

     vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u vH;kl ds iz'u (Questions for practice) &&&&&

1- fuEufyf[kr iz'uksa esa lgh fodYi pqfu, 1- fuEufyf[kr iz'uksa esa lgh fodYi pqfu, 1- fuEufyf[kr iz'uksa esa lgh fodYi pqfu, 1- fuEufyf[kr iz'uksa esa lgh fodYi pqfu, 1- fuEufyf[kr iz'uksa esa lgh fodYi pqfu, (Choose the correct answer)&&&&&
1- Qwy esa tuu vax gksrs gSa&

¼d½ cká ny ,oa ny ¼[k½ L=hdslj ,oa iqadslj
¼x½ ckány ,oa iqadslj ¼?k½ ny ,oa L=hdslj

2- cht curk gS&
¼d½ vaMk.kq ls ¼[k½ ijkxd.k ls
¼x½ chtkaM ls ¼?k½ vaMk'k; ls

3- 'kqØk.kq mRiUu gksrs gSa
¼d½ vaMk'k; esa ¼[k½ xHkkZ'k; esa
¼x½ o`"k.k esa ¼?k½ 'kqØk'k; esa

4- euq"; esa vaMk.kq dk fu"kspu gksrk gS &
¼d½ vaMk'k; esa ¼[k½ vaMokfguh esa
¼x½ xHkkZ'k; esa ¼?k½ 'kjhj ds ckgj
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2- fjDr LFkkuksa dh iwfrZ dhft, (Fill in the blanks) %&
1- uj;qXed ,oa eknk;qXed ds esy dks--------------------------dgrs gaSA
2- Qwyksa esa fu"kspu ds ckn vaMk'k;----------------------------esa cny tkrk gSA
3- x™kk esa----------------------------fof/k }kjk iztuu gksrk gSA
4- vehck ---------------------------- fof/k ls vySafxd tuu djrk gSA
5- gkbMªk esa vySafxd iztuu ds fy, cuus okys mHkkj dks ---------------------------- dgrs gSaA

3- lgh vFkok xyr dFkuksa dks igpku dj mUgsa lgh dj fyf[k,&

1- dqEgMs+ dk Qwy ,dfyaxh gksrk gSA
2- vySafxd tuu ls Hkwz.k rFkk cht curs gSaA
3- xqykc ds ikS/ks izk;% chtksa ls mxk, tkrs gSaA
4- ySafxd iztuu esa 'kqØk.kq ,oa vaMk.kq dk esy vko';d gSA
5- vehck izk;% ySafxd fof/k ls iztuu djrk gSA
6- eNyh esa vkarfjd fu"kspu gksrk gSA

4- fuEufyf[kr dks le>kb, (Explain the following)&
1- vaMt             2- tjk;qt               3- fu"kspu

5- fuEufyf[kr iz’uksa ds mŸkj la{ksi esa fyf[k, (Write short answers to the following questions)&
1- iztuu fdls dgrs gSa \

2- laf{kIr tkudkjh nhft,&

d- ySafxd iztuu     [k- vySafxd iztuu x- ijkx.k

3- f}fyaxh iq"i dk fp= cukdj L=hdslj ,oa iqadslj ds fofHk™k Hkkxksa dks ukekafdr dhft,A

4- vySafxd tuu ,oa ySafxd tuu esa eq[; varj fyf[k,A

5- vehck esa vySafxd iztuu dks fp= }kjk le>kb,A

6- iqutZuu fdls dgrs gSa\ mnkgj.k nsdj le>kb,A

 bUgsa Hkh dhft, (Do these also) &

1- irk yxk,a fd bu ikS/kksa esa Qwy gksrs gSa ;k ugha & ?kkl] eDdk] xsgw¡] fepZ] VekVj] rqylh] 'kh'ke]
ihiy] cjxn] vke] tkequ] ve:n] vukj] iihrk] dsyk] uhacw xUuk] vkyww] ew¡xQyh ;k vU; tks
ifjos'k esa miyC/k gksaA Åij nh x;h lwph esa D;k dqN ,sls ikS/ks gSa ftuesa Qwy rks ugha fn[ks ij
Qy fn[k x;s \ ;fn ,slk gS rks buds ukeksa dk Hkh mYys[k djas bl dk;Z esa vius f'k{kd vkSj
vfHkHkkodksa dh lgk;rk yasA

2- ikap ,dfyaxh ,oa ikap f}fyaxh iq"iksa dks fdlh eksVh iqjkuh iqLrd ds chp j[k dj lq[kk ysaA bUgsa viuh
ladyu iqfLrdk esa yxk dj iq"i ds fofHkUu vaxksa dks ukekafdr djsaA viuh ladyu iqfLrdk dk izn'kZu
fo'ks"k voljksa ij viuh d{kk ,oa fo|ky; esa djsaA

(Identify whether these statements are correct or incorrect. Correct the statements that are incorrect)
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fiNyh d{kk esa vkius ,d fØ;kdyki esa VkWpZ ds cYc] lsy rFkk fo|qr rkj ds ek/;e ls fo|qr
ifjiFk dk fuekZ.k fd;k FkkA ml ifjiFk esa ydM+h] diM+k rFkk /kkrq dk flDdk vkfn inkFkZ j[kdj mlds
lqpkyd vkSj fo|qr #) gksus dh tk¡p Hkh dh FkhA vkius bl  O;oLFkk dk fp= Hkh iqLrd esa ns[kk gSA D;k
fo|qr ifjiFk ds vo;oksa ¼VkWpZ dk cYc] lsy rFkk fo|qr rkj vkfn½ dks fdlh vkSj ljy rjhds ls n'kkZ;k
tk ldrk gS\

 21-1 fo|qr ifjiFk ds vo;oksa ds izrhd (Symbols for components of electric circuit) &

dqN lkekU; fo|qr ifjiFk ds vo;oksa dks izrhdksa }kjk n'kkZ;k tk ldrk gSA fp= 21-1 esa dqN fo|qr
ifjiFk vo;oksa vkSj muds izrhdksa dks n'kkZ;k x;k gSA ,d fo|qr lsy ds izrhd esa ,d yach js[kk rFkk nwljh
NksVh ijUrq eksVh lekarj js[kk gSA D;k vkidks ;kn gS fd lsy esa ,d /ku VfeZuy ¼/ku /kzqo½ rFkk ,d _.k
VfeZuy ¼_.k /kzqo½ gksrk gSA fo|qr lsy ds VfeZuy esa yach js[kk /ku VfeZuy dks rFkk NksVh o eksVh js[kk _.k
VfeZuy dks n'kkZrh gSA dHkh&dHkh lsyksa ds lewgksa dh Hkh vko';drk gksrh gSA ml le; ,d lsy dk /ku
VfeZuy nwljs lsy ds _.k VfeZuy ls la;ksftr fd;k tkrk gSA nks ;k nks ls vf/kd lsyksa ds bl izdkj ds
la;kstu dks cSVjh dgrs gSaA VkWpZ] VªkaftLVj] jsfM;ks] f[kykSus] Vh-oh- fjeksV daVªksy] nhokj ?kM+h tSlh cgqr lhs
;qfDr;ksa esa cSVjh dk mi;ksx fd;k tkrk gSA /;ku jgs dqN ;qfDr;ksa esa fo|qr lsyksa dks lnSo ,d ds ckn
nwljs dks ugha j[kk tkrk gSA dHkh&dHkh lsyksa dks ,d ds lkFk nwljs dks lVkdj j[kk tkrk gSA dHkh&dHkh
bls la;ksftr djus ds fy, ,d eksVs rkj dk mi;ksx gksrk gS tks ,d lsy ds /ku VfeZuy dks nwljs lsy ds
_.k VfeZuy ls tksM+rh gSA cSVjh ij ^$^ rFkk ^&^ fpUg vafdr gksrs gSaA

fo|qr /kkjk vkSj blds izHkkofo|qr /kkjk vkSj blds izHkkofo|qr /kkjk vkSj blds izHkkofo|qr /kkjk vkSj blds izHkkofo|qr /kkjk vkSj blds izHkko
(ELECTRIC CURRENT AND ITS EFFECT)

fp= 21-1 fo|qr ifjiFk ds fofHkUu vo;o vkSj muds izrhd

cYc

can fLOkp

[kqyk fLop

,d lsy

lsy dk lewg

pkyd rkj

(One cell)

(Battery)

(Conductor)

(Open switch)

(Closed switch)

(Bulb)

(Symbols for components of electric circuit)
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vkb,] fo|qr ifjiFk dks vf/kd tkuus ds fy, ,d fØ;kdyki djsa &

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&1&1&1&1&1

vko';d lkexzh (Materials Required) & VkWpZ] cYc ¼gksYMj lfgr½] lsy ¼gksYMj lfgr½] ,d daqth
rFkk la;kstd rkj ds dqN VqdM+sA

fp= 21-2 ¼d½ ds vuqlkj ifjiFk cukb,] bl ifjiFk esa dqath [kqyh gSA vr% ;g [kqyk ifjiFk
dgykrk gSA blesa ls gksdj fo|qr /kkjk izokfgr ugha gksrh gSA fp= 21-2 [k can ifjiFk gS] blesa ifjiFk dgha

ls VwVk ugha gksrk gSA QyLo#i fo|qr /kkjk izokfgr gksrh gSA VkWpZ dk fo|qr ifjiFk fp= 21-2 ¼x½ esa fn;k

x;k gSA

,d fo|qr ifjiFk esa fuEufyf[kr ckrksa dk gksuk vko';d gS%&

1- fo|qr /kkjk dk lzksr tSls&lsyA

2- og midj.k ftlesa fo|qr dh vko';drk gS tSls&cYcA

3- la;kstd rkj tks lqpkyd tSls rk¡cs ds rkj ds cus gksaA

4- daaqth ;k fLop ftlds }kjk ifjiFk dks [kqyk ;k can fd;k tk ldrk gSA

21-2 fo|qr lqpkyd o ghu pkyd

ge tkurs gSa fd fo|qr lqpkyd os inkFkZ gksrs gaS tks vius esa ls fo|qr izokg gksus nsrs gSaA lHkh /kkrq,¡]

feJ /kkrq,¡] xzsQkbV vkfn fo|qr~ ds lqpkyd ¼vPNs pkyd½ gksrs gSaA fo|qr ds ghu pkyd os inkFkZ gksrs gSa

tks vius esa ls gksdj fo|qr /kkjk dks vklkuh ls izokfgr ugha gksus nsrs gSaA v/kkrq,¡ ¼xzsQkbV ds vykok½]

ydM+h] dk¡p] IykfLVd] 'kq"d ok;q rFkk vf/kdka'k xSlsa fo|qr ds ghu pkyd gSaA vkb,] ,d iz;ksx }kjk fofHkUu

inkFkksZa ds fo|qr lqpkyd ;k ghu pkyd gksus dk ijh{k.k djsa &

dqath

lsy

fp= 21-2 d
[kqyk ifjiFk

cYc

 fp= 21-2 [k
can ifjiFk

dqath

cYc

[ k[ k[ k[ k[ k

lsy

dqath

lsy lsy

fp= 21-2 x VkWpZ dk fo|qr ifjiFk

(Key)

(Bulb)

(Open circuit)

(Cell)

(Key)(Key)

(Bulb)

(Closed circuit)

(Cell)

(Cell) (Cell)

(Key)

(Circuit in a torch)

(Electric Conductors and Insulators)
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     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&2&2&2&2&2

vko';d lkexzh&lsy] VkWpZ dk cYc] nks isij fDyi vkSj fofHkUu izdkj ds inkFkZ & dkxt] pkWd dk
VqdM+k] LVªkW] ekfpl dh rhyh] jcj rFkk fHkUu&fHkUu chdjksa esa ikuh] ued dk tyh; ?kksy] uhacw dk jl feyk
ikuh] fdjksflu rsy] ukfj;y rsy] bR;kfnA

fp= 21-3 esa n'kkZ, vuqlkj ,d fo|qr ifjiFk cukb,A tc A vkSj B fljs vkil esa tqM+s gksa rc fo|qr
cYc tyus yxrk gSA vc A vkSj B fljksa ls nks isij fDyi tksfM+,A muds chp ,d&,d dj mu inkFkksZa
dks tksfM+, ftudh fo|qr pkydrk dk ijh{k.k fd;k tkuk gSA ;fn cYc tyrk gS rks inkFkZ fo|qr lqpkyd
gSa ugha tyrk gS rks ghu pkydA blh izdkj fHkUu&fHkUu I;kfy;ksa esa fy, x;s nzo ds vanj ckjh&ckjh ls
A vkSj B fljksa dks ¼fDyi fudkydj½ dqN nwjh ij Mqckdj j[ksaA ;fn cYc tyrk gS rks nzo fo|qr lqpkyd
gS ugha tyrk gS rks og ghu pkyd gS] vc lkj.kh 21-1 dks iw.kZ djsaA

 lkj.kh Øekad lkj.kh Øekad lkj.kh Øekad lkj.kh Øekad lkj.kh Øekad (Table no.) &21-1&21-1&21-1&21-1&21-1

l-Ø-      inkFkZ cYc tyk ;k ugha fo|qr lqpkyd@
fo|qr ghu pkyd

1- ekfpl dh rhyh
2- IykfLVd
3- jcj
4- dkxt
5- isafly dk xzsQkbV
6- uy dk ikuh
7- ukfj;y dk rsy
8- uhacw dk jl feyk ikuh
9- ued dk ty esa ?kksy

dksbZ inkFkZ fo|qr lqpkyd gS ;k ghu pkyd Kkr gksus ij bl xq.k ds vk/kkj ij fLop] fo|qr izsl
¼bLrjh½] fo|qr VksLVj] fo|qr pwYgs vkfn ds fofHkUu fgLls fHkUu&fHkUu inkFkksZa ls cuk, tkrs gSaA buds gSaMy
cSdsykbV ;k ydM+h tSls ghu pkyd inkFkksZa ds rFkk xeZ gksus okys fgLls lqpkyd /kkrqvksa ds cuk, tkrs gSaA

fp= 21-3 fo|qr lqpkyd ;k ghu pkyd inkFkZ
(Conductors and insulators)

/kkrq ds
rkj dk
VqdM+k

 isij fDyi

jcM+

isafly dk VqdM+k

B

A

BA

(Rubber)

(Pencil)
(Paper clip)

(piece of metalic wire)

(S.No.)               (Material) (Bulbglows/not)
(Conductor/Insulators)
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     buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,buds mŸkj nhft,     (Answer these) &&&&&

1- fo|qr lsy ds izrhd esa yach js[kk rFkk NksVh o eksVh js[kk fdls iznf'kZr djrh gS\
2- cSVjh ls vki D;k le>rs gSa\
3- fo|qr lqpkyd ,oa fo|qr ghu pkyd ds nks&nks mnkgj.k fyf[k,A

21-3 fo|qqr /kkjk ds izHkko (Effect of electric current) &

tc fdlh lqpkyd esa ls gksdj fo|qr /kkjk izokfgr gksrh gS rks mlds rhu eq[; izHkko gksrs gSa &
1- Å"eh; izHkko
2- paqcdh; izHkko
3- jklk;fud izHkko
bl v/;k; esa ge dsoy fo|qr /kkjk ds Å"eh; ,oa pqacdh; izHkko ds ckjs esa gh v/;;u djsaxsA

21-4-fo|qr /kkjk dk Å"eh; izHkko

tc fdlh pkyd inkFkZ esa ls fo|qr /kkjk izokfgr gksrh gS] rc bldh ÅtkZ dk dqN
Hkkx Å"ek esa ifjofrZr gks tkrk gS ftlds dkj.k og inkFkZ xeZ gks tkrk gSA bldk dkj.k
gS pkyd dk izfrjks/kA ;g pkyd dk og xq.k gS tks fo|qr /kkjk ds izokg esa vojks/k mRiUu
djrk gSA pkyd dk izfrjks/k pkyd esa izokfgr fo|qr /kkjk ds ifjek.k dks fu;af=r djrk

gSA bls fo|qr ifjiFk esa ladsr ls iznf'kZr fd;k tkrk gSA vkb,] fo|qr /kkjk ds Å"eh; izHkko

dks le>us ds fy, ,d fØ;kdyki djsa &

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &3&3&3&3&3

vko';d lkexzh&cSVjh] daqth] rk¡cs dk iryk rkj] ukbØkse ¼fudSy vkSj Øksfe;e dh feJ /kkrq½ dk rkjA
fctyh ds rkj ds IykfLVd [kksy dks fudky nsaA vc mlesa ls ,d iryk rkj ysdj nks 'kq"d lsyksa

ds lewg ¼cSVjh½ ds chp fp=kuqlkj ¼fp= 21-4½ tksM+ nsaA nl lsd.M i'pkr~ rkj dks Nwdj ns[ksa vkius D;k
vuqHko fd;k \

blh iz;ksx dks rk¡cs ds rkj ds LFkku ij ukbØkse dk rkj yxkdj dhft,A D;k bl rkj dks vki
vf/kd xeZ ikrs gSa \

bl fØ;kdyki dks ;fn fHkUu&fHkUu le; ds fy, ,oa lsyksa dh la[;k ¼vFkkZr~ fo|qr/kkjk ds ifjek.k½
dks ifjofrZr djds fd;k tk, rc ns[kk x;k fd mRiUu Å"ek fuEukafdr dkjdksa ij fuHkZj djrh gS &

rk¡cs dk iryk rkj

fp= 21-4 fo|qr /kkjk dk Å"eh; izHkko

(Heating Effect of Electric Current)

(Thin copper wire)

(Heating effect of electric current)
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1- fo|qr /kkjk dk ifjek.k ¼lsyksa dh la[;k½
2- rkj ds inkFkZ
3- le;] ftruh nsj rd fo|qr /kkjk izokfgr dh xbZA

21-4-1 fo|qr /kkjk ds Å"eh; izHkko ds mi;ksx (Heating Effect of Electric Current)

fo|qr /kkjk ds Å"eh; izHkko dk gekjs nSfud thou esa cgqr egRoiw.kZ vkSj O;ogkfjd mi;ksx gSA
?kjsyw midj.k tSls&fo|qr~ cYc] ghVj] fo|qr izsl] lksYMfjax vk;ju bR;kfn fo|qr /kkjk ds Å"eh; izHkko ij
gh vk/kkfjr gSaA

fo|qr cYc dk fQykesaV ¼VaXLVsu dk cuk rkj½ fo|qr /kkjk izokfgr gksus ij bruk xeZ gks tkrk gS
fd izdk'k nsus yxrk gSA blh izdkj ghVj] fo|qr izsl bR;kfn esa yxs rkj izk;% ukbØkse feJ/kkrq ds cuk,
tkrs gSa ftlesa ls fo|qr /kkjk izokfgr gksus ij og vR;f/kd xeZ gksdj yky gks tkrk gS ¼fp= 21-5½A bls
rkiu vo;o dgrs gSa] budk xyukad vR;f/kd mPp gksrk gSA

21-4-2 lqj{kk ¶;wt (Safety fuse)

tc fdlh fo|qr ifjiFk esa izcy fo|qr /kkjk
izokfgr gksrh gS] rc ml fo|qr ifjiFk esa yxs midj.k
¼ia[kk] cYc] ghVj vkfn½ tydj [kjkc gks tkrs gSaA ;g
ifjfLFkfr dHkh&dHkh 'kkVZ lfdZV ¼/ku vkSj _.k rkj ds
vkil esa tqM+ tkus½ ds dkj.k  gksrh gS ftlesa ifjiFk esa
vpkud vko';drk ls vf/kd fo|qr /kkjk izokfgr gks
tkrh gS vkSj ifjiFk ds vR;f/kd xeZ gks tkus ls mlesa
vkx yx tkrh gSA bl vkx ds QSyus ls tku&eky dh
gkfu dk [krjk iSnk gks tkrk gSA blls cpus ds fy,
¶;wt dk mi;ksx fd;k tkrk gSA

¶;wt og ;qfDr gS tks fdlh fo|qr ifjiFk dh
lqj{kk gsrq yxk;k tkrk gSA ;g ft+ad ;k ysM vkSj fVu
dh feJ/kkrq dk rkj gksrk gS] ftldk xyukad de gksrk
gSA bls dk¡p dh uyh ds vanj ;k phuh feV~Vh ds fo|qr jks/kh vk/kkj ¼dV vkÅV½ esa yxkdj ifjiFk esa tksM+
fn;k tkrk gS ¼fp= 21-6½A tSls gh ifjiFk dk rki c<+rk gS]¶;wt rkj fi?kydj VwV tkrk gS] vkSj ifjiFk
esa fo|qr/kkjk dk izokg #d tkrk gSA bl izdkj nq?kZVuk ls cpk tk ldrk gSA

fp= 21-5 ?kjsyw midj.k ftuesa fo|qr /kkjk ds Å"eh; izHkko dk mi;ksx gksrk gSA
   (House hold articles which are based on heating effect of electric current)

VaXlVsu dk fQykesUV rkiu vo;o ¼ukbdzkse½

cYc
ghVj dsryh

bL=h

fp= 21-6 lqj{kk Q~;wt+

iryk rkj

/kkrq

phuh feV~Vh
dk gksYMj

dk¡p dh uyh

/kkrq

(Bulb)

(Heater)

(Heating element (Nichrome))

(Kettle)

(Iron)

(Tungusten filament)

(Glass cylinder)

(Thin wire)(Metal)

(Metal)

(Safety fuse)

(Holder of

china clay)



182182182182182 foKku ,oe~ izkS|ksfxdh & foKku ,oe~ izkS|ksfxdh & foKku ,oe~ izkS|ksfxdh & foKku ,oe~ izkS|ksfxdh & foKku ,oe~ izkS|ksfxdh & 77777

21-5 fo|qr /kkjk ds pqacdh; izHkko (Magnetic effect of electric current)

MsuekdZ ds HkkSfrd oSKkfud ,p-lh- vksLVZsM us lu~ 1820 esa lcls igys pqacdh; lqbZ ds ikl ,d
/kkjkokgh rkj j[kdj ;g fn[kk;k fd pqacdh; lqbZ ?kwe tkrh gSA blls mUgksaus ;g fl) fd;k fd fo|qr
/kkjk pqacdh; izHkko mRiUu djrh gSA vkb,] bl iz;ksx dks djds ns[ksaA

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity)&4&4&4&4&4

vko';d lkexzh (Materials Required) & 'kq"d lsy] la;kstd rkj] daqth] pqacdh; lqbZA
fp= 21-7 ds vuqlkj fo|qr~ ifjiFk cukb,A Vscy ij Lora=rkiwoZd yVdh gqbZ pqacdh; lqbZ ds Åij

rkj AB dks j[kdj tSls gh dqath dks nckdj ifjiFk iw.kZ fd;k tkrk gS] rkj esa fo|qr izokg ds dkj.k pqacdh;
lqbZ ?kwe tkrh gSA iqu% daqth dh lgk;rk ls ifjiFk dks [kqyk dj nhft,A vkius D;k ns[kk\ pqacdh; lqbZ
ds vius izkjafHkd voLFkk esa vkus dk dkj.k crkb,A

fp= 21-7 fo|qr /kkjk dk pqacdh; izHkko (House hold articles which are based on heating effect of electric current)

fo|qr /kkjk ds pqacdh; izHkko dk mi;ksx fo|qr pqacd cukus esa fd;k tkrk gSA blds fy, ;fn yksgs
dh ,d NM+ ds Åij fo|qr jks/kh irZ p<+k gqvk ¼fo|qr#)½ rk¡cs ds rkj dks dbZ ckj yisVdj daqMfyr fd;k
tk,] fQj mlesa ls fo|qr /kkjk izokfgr dh tk, rks yksgs dh NM+ pqacd dh Hkkafr dk;Z djrh gS ftls fo|qr
pqacd dgrs gSaA vkb,] ,d fo|qr~ pqacd cuk,¡A

     fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki fØ;kdyki (Activity) &5&5&5&5&5

vko';d lkexzh (Materials Required) & yksgs dh yEch dhy] fo|qr#) rk¡cs dk yEck rkj] rhu
'kq"d lsyksa dh ,d cSVjh] daqth] vkyfiusaA

fo|qr#) rk¡cs ds rkj dks yksgs dh yEch dhy ds Åij dbZ ckj daqMfyr dhft,A bl rkj ds nksuksa
fljksa ds chp cSVjh vkSj daqth fp= 21-8¼d½ dh Hkkafr yxkb,A daqth can djds dhy ds fljksa ds ikl vkyfiusa
ykb,A vkius D;k ns[kk\ vkyfiuksa ds fpidus dk dkj.k crkb,\

vc daqth [kksydj ifjiFk dks viw.kZ dj nhft, fp= 21-8¼[k½A fo|qr /kkjk dk izokg can gksrs gh
vkyfiusa D;ksa fxj tkrh gSa\ dkj.k crkb,A

vc bl iz;ksx dks dhy ds LFkku ij ;w&vkdkj ds yksgs ds VqdM+s ¼fp= 21-8 x vkSj ?k½ ds lkFk
dhft,A vkius D;k ns[kk\ vius voyksdu dh iqf"V ds fy, rdZ nhft,A

BA

—
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'kfDr'kkyh paqcd cukus ds fy, dqaMfy;ksa dh la[;k c<+kdj vf/kd fo|qr /kkjk Hksth tkrh gSA
fo|qr paqcdksa ds dbZ mi;ksx gSa tSls &
1- fo|qr ?kaVh] VsyhQksu vkSj ykmMLihdj esaA
2- yksgs dh Hkkjh oLrqvksa dks mBkus gsrq Øsu esaA
3- dpjs ls yksgk vyx djus esaA
4- fo|qr eksVj] fo|qr Vsªu] fo|qrtfu= bR;kfn esaA

21-5-1 fo|qr ?kaVh (Electric bell)

fo|qr ?kaVh ,d midj.k gS tks fo|qr /kkjk ds pqacdh; izHkko ij vk/kkfjr gSA fo|qr ?kaVh dk js[kk
fp= ¼fp= 21-9½ fn;k x;k gSA

blesa M ,d fo|qr pqacd gS ftldh daqMyh ds nksuksa fljs isap P vkSj Q ls tksM+s x;s gSa tks fo|qr
/kkjk ds lzksr ¼lsy½ ls tqMs+ gq, gSaA dqaMyh esa ls fo|qr /kkjk izokfgr gksus ij fo|qr paqcd paqcfdr gks tkrk
gS vkSj uje yksgs dh iV~Vh A ¼vkesZpj½ dks vkdf"kZr djrk gSA ;g vkesZpj ,d fLizax C ls tqM+k jgrk gSA
fLizax dk ,d fljk dhy  S ls tqM+k jgrk gSA viuh lkekU; voLFkk esa ;g dekuh vkesZpj A ds laidZ esa
jgrk gSA vkesZpj ds nwljs fljs dks ,d gFkkSM+s H ls tksM+ fn;k tkrk gSA B /kkrq dh dVksjh gSA

fo|qr cSVjh dks isap P vkSj Q ls tksM+us ij fo|qr paaqcd vkesZpj A dks vkdf"kZr djrk gS ftlds
QyLo:i gFkkSM+k H /kkrq dh dVksjh B ls tkdj Vdjkrk gS rFkk /ofu mRiUu djrk gS vkesZpj A ds gVrs
gh fo|qr ifjiFk viw.kZ gks tkrk gS ftlls fo|qr pqacd M dk pqacdRo u"V gks tkrk gSA vc og vkesZpj
dks NksM+ nsrk gS ftlls gFkkSM+k H dVksjh B dks NksM+dj iqu% viuh izkjafHkd voLFkk esa vk tkrk gSA bl
voLFkk esa dekuh C isap  S dks Li'kZ djus yxrh gSA ,slk gksrs gh P vkSj Q ls gksrs gq, ifjiFk iw.kZ gks tkrk
gS rFkk vkesZpj A dks fo|qr pqacd M }kjk vkdf"kZr fd;s tkus ds dkj.k dVksjh B ij gFkkSM+s dh pksV ls
/ofu mRiUu gksrh gSA ;g fØ;k blh izdkj ckj&ckj gksrh gS vkSj fo|qr ?kaVh ctrh jgrh gSA

fo|qr:) rk¡cs dk rkj

21-8 d][k yksgs dh dhy ls fo|qr pqacd cukuk ( Making the iron nail electromagnet)

d
[k

x ?k

Hkkj
mRrj
/kqzo

nf{k.k
/kzqo

21-8 x]?k U vkdkj ds yksgs ls fo|qr pqacd cuuk (Making U shaped electromagnet)

(Copper wire)
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fo|qr ?kafV;ksa dks mi;ksx esa ykrs le; fo|qr ifjiFk esa lk/kkj.k daqth ds LFkku ij iq'k&cVu dk
mi;ksx fd;k tkrk gSA bl cVu dks ftruh nsj rd nckdj j[kk tkrk gS] mruh gh nsj rd ?kaVh ctrh
jgrh gSA iq'k cVu ls ncko gVrs gh ?kaVh ctuk can gks tkrh gSA

buds mÙkj nhft, (Answer these) &
1- fo|qr ghVj rFkk fo|qr izsl ds rkiu vo;o fdl feJ/kkrq ds cuk, tkrs gSa\
2- fo|qr ifjiFk esa yxkbZ tkus okyh lqj{kk ;qfDr dks D;k dgrs gaS\
3- ¶;wt rkj de xyukad okys inkFkZ dk D;ksa cuk;k tkrk gS\
4- fo|qr paqcd ds dksbZ nks mi;ksx crkb,A

21-6 fo|qr /kkjk ds ladV ,oa lqj{kk ds mik; (Hazards of Electric Current & the Safety measures)

gekjs nSfud thou esa fo|qr /kkjk ÅtkZ dk lcls egRoiw.kZ ,oa lqfo/kktud lzksr gSA blds mi;ksx
esa lqj{kk ds mi;qDr mik; u djus ij dHkh&dHkh ;g cgqr [krjukd gks tkrk gS tSls ;fn vlko/kkuho'k
ge vf/kd oksYVrk okys [kqys rkj dks Nw ysa rks fo|qr~ 'kkWd ;k >Vdk yxrk gS ftlls gekjh dksf'kdk,a u"V
gks tkrh gSaA dHkh&dHkh rks ;g rst >Vdk e`R;q dk dkj.k Hkh cu tkrk gSA

izk;% vf/kd le; rd mi;ksx esa yk, x, laca/ku ¼dusD'ku½ <hys gks tkrs gaS ;k mudh
fo|qrjks/kh irZ fudy tkrh gS ftUgsa Nwuk [krjukd gks tkrk gSA blh izdkj dHkh&dHkh y?kqiFku ¼'kkWVZ
lfdZV½ ds dkj.k fpuxkjh fudyrh gS vkSj vkx yxus dh laHkkouk jgrh gSA blls cpus ds fy, geus ¶;wt+
dk mi;ksx i<+k gSA blds vykok dqN vU; lko/kkfu;k¡ nh tk jgh gSa ftudk /;ku fo|qr midj.kksa ds
mi;ksx ds le; djuk vko';d gS &
1- fo|qr ifjiFk esa vkus okys lHkh fLop] Iyx vkSj laca/ku vPNh rjg ls dls gq, gksuk pkfg,A
2- la;kstd rkj dh fo|qr jks/kh irZ ;fn fudy xbZ gks rks mls fo|qr jks/kh Vsi yisVdj <ad nsuk pkfg,A
3- ¶;wt+ rkj mi;qDr {kerk rFkk inkFkZ ds cus gksaA
4- fo|qr midj.k tSls&jsfÝtjsVj] ghVj ;k diM+s /kksus dh e'khu bR;kfn Hkw&laifdZr rkj ls vo'; tqM+s gksuk pkfg,A
5- fo|qr ifjiFk ;k midj.k esa ejEer djrs le; eq[; fLop ¼esu fLop½ can dj nsuk pkfg,A jcj

ds nLrkus vkSj twrs igu dj dk;Z djuk pkfg, ftlls fo|qr dk >Vdk u yxsA
6- ifjiFk esa vkx yxus ;k vU; fdlh nq?kZVuk ds gksus ij ifjiFk dk fLop rqjar can dj nsuk pkfg,A
7- ;fn dksbZ O;fDr vlko/kkuh iwoZd dk;Z djrs gq, nq?kZVuko'k fo|qUe; rkj dks Nwus ds dkj.k mlls

fpid tkrk gS rks mls uaxs gkFkksa ls u NqM+kdj fdlh fo|qr ghu pkyd inkFkZ tSls&lw[kh ydM+h]
jcj ;k IykfLVd dh oLrq dh lgk;rk ls NqM+kuk pkfg, vU;Fkk NqM+kus okys O;fDr dks ?kkrd >Vdk
yx ldrk gSA

fp= 21-9 fo|qr ?kaVh (Electric bell)
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     geus lh[kkgeus lh[kkgeus lh[kkgeus lh[kkgeus lh[kk     (We have learnt)     &&&&&

• os inkFkZ tks fo|qr /kkjk dks vius esa ls izokfgr gksus nsrs gSa] fo|qr pkyd dgykrs gSa ,oa os inkFkZ
tks vius esa ls gksdj fo|qr /kkjk dks vklkuh ls izokfgr ugha gksus nssrs ghu pkyd dgykrs gSaA

• fo|qr/kkjk ds rhu izeq[k izHkko gksrs gSa&Å"eh; izHkko] pqEcdh; izHkko o jklk;fud izHkko A
• cYc] ghVj] bL=h bR;kfn fo|qr /kkjk ds Å"eh; izHkko ds mnkgj.k gSaA
• ¶;wt og ;qfDr gS tks fdlh fo|qr ifjiFk dh lqj{kk gsrq yxk;h tkrh gSA ;g ftad ;k ysM vkSj

fVu dh feJ /kkrq dk rkj gSA
• /kkjk dqaMyh ds chp j[kk yksgs dk VqdM+k paqcfdr gks tkrk gS ftls fo|qr paqcd dgrs gSaA fo|qr

paqcd dk mi;ksx fo|qr ?kaVh] Øsu] fo|qr eksVj] fo|qr Vªsu] fo|qr tfu= bR;kfn esa fd;k tkrk gSA

 vH;kl ds Á'uvH;kl ds Á'uvH;kl ds Á'uvH;kl ds Á'uvH;kl ds Á'u     (Questions for practice)

1- lgh mÙkj pqudj fyf[k, (Choose the correct alternative) &
1- os inkFkZ ftuesa ls gksdj fo|qr/kkjk izokfgr gksrh gS] dgykrs gSa&

¼v½ lqpkyd ¼c½ ghupkyd
¼l½ v)Zpkyd ¼n½ dHkh lqpkyd dHkh ghupkyd

2- fuEukafdr esa ls fo|qr dk lqpkyd ugha gS &
¼v½ rk¡ck ¼c½ ihry
¼l½ xzsQkbV ¼n½ dk¡p

3- fo|qr cYc dk fQykesaV cuk gksrk gS &
¼v½ ukbØkse ¼c½ VaXLVsu
¼l½ Øksfe;e ¼n½ fVu

4- fo|qr ghVj fo|qr /kkjk ds izHkko dks iznf'kZr djrk gS&
¼v½ Å"eh; izHkko ¼c½ pqacdh; izHkko
¼l½ jklk;fud izHkko ¼n½ mijksDr lHkh

5- fo|qr/kkjk ds pqacdh; izHkko dk mi;ksx dj cuk, tkus okyk midj.k gS&
¼v½ fo|qr~ cYc ¼c½ fo|qr ?kaVh
¼l½ fo|qr izsl ¼n½ lksYMfjax vk;ju

2- [kkyh LFkku dh iwfrZ dhft, (Fill in the blanks) &
1- fo|qr lsy ds izrhd esa yach js[kk] mlds --------------------------- VfeZuy dks n'kkZrh gSA
2- nks ;k nks ls vf/kd fo|qr lsyksa ds la;kstu dks -------------------- dgrs gSaA
3- fo|qr~ cYc] fo|qr /kkjk ds ------------------------- izHkko dks iznf'kZr djrk gSA
4- ykmMLihdj esa fo|qr /kkjk ds  ------------------- izHkko dk mi;ksx fd;k tkrk gSA
5- ¶;wt rkj dk xyukad cgqr ------------------- gksrk gSA
3- fuEufyf[kr iz'uksa ds mÙkj nhft, (Answer the following question) &
1- ,d fo|qr ifjiFk esa fdu&fdu ckrksa dk gksuk vko';d gSA
2- fo|qr /kkjk ds Å"eh; izHkko dks le>kb,A
3- fo|qr /kkjk ds pqEcdh; izHkko ds dksbZ nks mi;ksx crkb,A
4- fo|qr ?kaVh dk ukekafdr fp= cukdj mldh dk;Z fof/k fyf[k,A
5- fo|qr vk?kkr ls cpus ds dksbZ nks egRoiw.kZ mik; crkb,A
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     bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, bUgsa Hkh dhft, (Do these also) & & & & &

1- jsy dk flXuy cukb, (Make a Railway Signal)&
vki fo|qr pqacd dh lgk;rk ls jsy dk flXuy cuk ldrs gaS &

1- lcls igys ydM+h dk ,d LVSaM cukb, ftlesa flXuy okyh {kSfrt iV~Vh Åij&uhps gks ldsA iV~Vh
ds NksVs okys fgLls ls ,d Hkkj yVdkb, vksj yEcs fgLls ds fljs ij ,d yksgs dh dhy /kkxs ls
yVdkb,A

2- LVSaM ds vk/kkj ij dhysa yxkdj muds chp ,d
iqV~Bs dk csyu jf[k, ftlds Åij fo|qr#)
rk¡cs ds yEcs rkj dks daqMfyr fd;k x;k gksA
csyu ds vanj mldh Å¡pkbZ ds cjkcj Å¡pkbZ
okyh ,d yksgs dh NM+ j[k nhft,A

3- dqaMyh ds rkj ds nksuksa fljksa dks ,d daqth ls
gksrs gq, lsy ds nksuksa fljksa ls tksM+ nhft,A

4- ;g /;ku jgs fd yVdh gqbZ gkyr esa dhy Bhd
dqaMyh ds Åij jgsA

5- dqath can djus ij tSls gh fo|qr ifjiFk iw.kZ
gksxk /kkjk izokg ds dkj.k dqaMyh ds vanj j[kk
yksgs dk VqdM+k pqacfdr gks tk;sxk rFkk Åij
yVdh dhy dks vkdf"kZr djsxk ftlls flXuy
dh {kSfrt iV~Vh >qd tk;sxhA

6- daqth [kksy nsus ij fo|qr ifjiFk Hkax gks tkus ds
dkj.k /kkjk izokg can gks tk;sxk QyLo:i yksgs dk VqdM+k vpqacfdr gks tk;sxk vkSj og dhy dks
vkdf"kZr djuk can dj nsxkA vr% flXuy dh iV~Vh iqu% {kSfrt gks tk;sxhA
2- viuk fo|qr >wyk cukb, (Make your own Electric Swing) &

1- ,d rk¡cs ds yEcs VqdM+s ¼pkyd½ ds nksuksa fljksa dks fo|qr#) rk¡cs ds rkj ls tksM+dj fp=kuqlkj lsy]
dqath vkSj izfrjks/k rkj ds lkFk
fo|qr ifjiFk cukb,A

2- vc ;w&vkdkj ds pqacd dks bl
izdkj j[ksa fd pkyd fp=kuqlkj
mlds /kzqoksa ds chp jgsA

3- daqth nckdj ns[ksa fd pkyd dh
xfr fdl izdkj dh gSA

lsy

dqath

pkyd

pqEcd

fp= 21-11 fo|qr >wyk cukuk

izfrjks/k rkj

dhy
daqMfyr rk¡cs
dk rkj

fp= 21-10 jsYos flXuyy cukuk

(Magnet)

(Conductor) (Resistance wire)

( Making of Electric Swing)

(Key)

(Cell)

(Making of railway signal)

(Nail)

(Spring of
copper wire)
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