
foKku dh d{kk esa Òk"kk: d¨f'kdk,a

ek/;fed foKku 

ÒÒÒÒkkkkjjjjrrrr eeeeaass aass ffffoooo||||kkkkyyyy;;;; vvvvkkkk////kkkkkkkkffffjjjjrrrr 
leleleleFFFFkkkkZZZZuuuu ddddssss eeeekkkk////;;;;eeee llllssss ffff''''kkkk{{{{kkkkdddd 
ffff''''kkkk{{{{kkkkkkkk 

foKku dh d{kk esa Òk"kk & dksf'kdk,a 



TESS-India ¼fo|ky; vk/kkfjr leFkZu d¢ ek/;e ls f'k{kd f'k{kk½ dk mÌs'; gS fo|kFkhZ&d¢afær] lgÒkfxrk iw.kZ dk;Z Á.kkfy;¨a d¢ 
fodkl esa f'k{kd ä dh lgk;rk d¢ fy, eqä 'kSf{kd lalk/ku ¼OERs½ d¢ Áko/kku ä d¢ ek/;e ls Òkjr esa ÁkjfEÒd v©j ek/;fed f'k{kd ä 
dh d{kk vH;kl¨a esa lq/kkj djuk gSA TESS-India OERs f'k{kd ä d¨ Ldwy dh ikB~;iqLrd d¢ lkFk lgk;d iqfLrdk Ánku djrs gSaA 
os f'k{kd ä d¢ fy, viuh d{kkv¨a esa vius fo|kfFkZ;ksa d¢ lkFk Á;¨x djus d¢ fy, xfrfof/k;k¡ Ánku djrs gSa] ftuesa ;g n'kkZus okys 
o`Ÿk&v/;;u Òh 'kkfey jgrs gSa fd vU; f'k{kd ä }kjk ml fo"k; d¨ dSls i<+k;k x;k] v©j muesa f'k{kd ä d¢ fy, viuh ikB ;¨tuk,¡ 
rS;kj djus d¢ fy, rFkk fo"k; laca/kh Kku d¢ fodkl esa lgk;d lalk/ku Òh tqM+s jgrs gSaA  

TESS-India OERs d¨ Òkjrh; ikB~;Øe v©j lanÒ¨± d¢ vuqdwy Òkjrh; rFkk varjkZ"Vªh; ys[kd ä d¢ lg;¨x ls rS;kj fd;k x;k gS 
v©j ;s v‚uykbu rFkk ÇÁV mi;¨x d¢ fy, miyC/k gSa ¼http://www.tess-india.edu.in/½A OERs Òkx ysus okys ÁR;sd Òkjrh; 
jkT; d¢ fy, mi;qä] dÃ laLdj.k ä esa miyC/k gSa v©j mi;¨xdrkZv¨a d¨ bUgsa viukus rFkk viuh LFkkuh; t:jr ä ,oa lanÒ¨± dh iwÆr 
d¢ fy, mudk vuqdwyu djus d¢ fy, v©j LFkkuh;dj.k djus d¢ fy, vkeaf=r fd;k tkrk gSA 

TESS-India dh fn v¨iu ;wfuoÆlVh] fczVsu }kjk vxqokÃ dh tkrh gS rFkk bldk foŸki¨"k.k ;wd¢ ljdkj d¢ ;wd¢,M }kjk fd;k tkrk 
gSA 

ohfMohfMohfMohfM;;;;¨ lalk¨ lalk¨ lalk¨ lalk////ku ku ku ku  

bl bdkÃ esa dqN xfrfof/k;¨a d¢ lkFk fuEufyf[kr vkbd‚u fn;k x;k gS%  ;g n'kkZrk gS fd vkid¨ fof'k"V 'kS{kf.kd Fkhe d¢ 
fy, TESS-India d¢ ohfM;¨ lalk/ku ä d¨ ns[kus esa blls enn feysxhA  

TESS-India d¢ ohfM;¨ lalk/ku Òkjr esa fofÒé Ádkj dh d{kkv¨a d¢ lanÒZ esa Áeq[k 'kS{kf.kd rduhd¨a dk lfp= o.kZu djrs gSaA gesa 
mEehn gS fd os vkid¨ blh rjg d¢ vH;kl ä d¢ lkFk Á;¨x djus d¢ fy, Ásfjr djsaxsA bUgsa ikB&vk/kkfjr bdkb;¨a d¢ ek/;e ls 
vkid¢ dk;Z vuqÒo esa bt+kQ+k djus v©j c<+kus d¢ fy, j[kk x;k gS] ysfdu vxj vki mu rd igq¡p cukus esa vleFkZ jgrs gSa r¨ crk 
nsa fd os mud¢ lkFk ,dh—r ugÈ gSaA  

TESS-Indiad¢ ohfM;¨ lalk/ku¨a d¨ TESS-India dh osclkbV http://www.tess-india.edu.in/ ij v‚uykbu ns[kk ldrk gS 
;k Mkmuy¨M fd;k tk ldrk gS½A fodYi d¢ r©j ij] vki bu ohfM;¨ rd lhMh ;k ese¨jh dkMZ ij Òh igq¡p cuk ldrs gSaA  
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;g bdkÃ fdl ckjs esa gS 
bl bdkÃ }kjk vkid¨ bl ckr dks le>us esa enn feysxh fd fo|kfFkZ;ksa dh foKku d¢ Áfr le> dk fodkl djus esa Òk"kk,a eq[; 
Òwfedk fuÒkrh gSaA blesa vkid¨ viuh d{kk esa bLrseky djus d¢ fy, dqN ljy dk;Zuhfr;ka Ánku dh xÃ gSa ftuls vkid¢ fo|kfFkZ;ksa 
d¨ viuh foKku laca/kh lk{kjrk d¨ c<+kus esa enn feysxhA  

foKku d¢ lh[kus esa ,d uÃ Òk"kk & foKku dh Òk"kk d¨ tkuuk 'kkfey g¨rk gSA ysfdu foKku d¨ lh[kus esa vf/kdka'k fo|kfFkZ;ksa d¢ 
fy, Òk"kk ,d Áeq[k ck/kk g¨ ldrh gSA fo|kfFkZ;ksa d¢ }kjk oSKkfud Òk"kk d¢ bLrseky esa vuqÒo dh tkus okyh leL;k,a] foKku d¨ 
le>us v©j mldh rkÆddrk d¢ laca/k esa ,d Áeq[k voj¨/k gSaA vPNs v/;kid ä d¨ mud¢ fo|kfFkZ;ksa }kjk oSKkfud 'kCn ä d¨ le>s tkus 
dh tkudkjh g¨rh gSA v/;kidksa ds ikl fof”k’V 'kCn ä d¢ fy, lk>k le>&cw> dk fodkl djus d¢ fy, dk;Zuhfr;ka g¨rh gSaA  

;gka ij ^thou dh vk/kkjÒwr bdkÃ* ¼d¨f'kdk,a½ fo"k; d¢ lanÒZ esa rduhd ä d¨ le>k;k x;k gSA rFkkfi] oÆ.kr rduhd¨a v©j lq>ko ä 
d¨ foKku ikB~;Øe ls tqM+s vusd fo"k; ä ls laca/k cukus esa Á;¨x djus esa yk;k tk ldrk gSA 

vki bl bdkÃ esa D;k lh[k ldrs gSa 
• foKku esa Òk"kk fodkl d¢ fy, Li"V fu;¨tu dk egRoA
• foKku dh Òk"kk laca/kh dfBukb; ä d¢ lek/kku d¢ fy, dÃ rduhd¢aA
• foKku d¢ ckjs esa fo|kfFkZ;ksa d¨ fy[kus d¢ fy, Á¨Rlkfgr djrs gq, mud¢ Òk"kk fodkl esa vkid¢ }kjk lgk;rk djus d¢ rjhd+¢A

;g –f"Vd¨.k D; ä egRoiw.kZ gS 
Òk"kk fodkl v©j vo/kkj.kk fodkl ,d nwljs ls xgjkÃ ls tqM+s gSa& fopkj d¢ fy, Òk"kk dh t:jr g¨rh gS v©j Òk"kk d¢ fy, fopkj 
dh t:jr g¨rh gSA blfy,] tc vki vius foKku d¢ ikB ä dh ;¨tuk cukrs gSa] r¨ ;g egRoiw.kZ gS fd vki vius fo|kfFkZ;ksa d¢ Òk"kk 
fodkl ij Òh fopkj djsaA  

vkid¢ vusd fo|kFkhZ cgqÒk"kh g¨ ldrs gSa] blfy, d{kk dh Òk"kk laÒor% ml Òk"kk ls vyx g¨ ldrh gS ftldk bLrseky os vius 
ikB ä d¢ vfrfjDr djrs gSaA blls ;g dgÈ vf/kd egRoiw.kZ g¨ tkrk gS fd vki vius ikB ä d¢ chp le; dk varjky j[ksa ftlls 
fo|kFkhZ u, 'kCn¨a d¨ lh[k ld¢a v©j mudk vH;kl dj ld¢aA 

vki ,slk mUgsa t¨M+h esa ;k lewg¨a esa ckrphr djd¢ 'kCn¨a dk bLrseky djus dk volj nsdj dj ldrs gSaA u, 'kCn dk vFkZ 
le>us d¢ lkFk&lkFk dÒh&dÒh mldk mPpkj.k Òh dfBu g¨ ldrk gSA fyf[kr dk;¨± esa 'kCn¨a d¢ bLrseky ls Òh vkid¢ fo|kfFkZ;ksa 
d¨ mfpr oSKkfud vFk¨± d¨ le>us dk fodkl djus esa lgk;rk feysxhA ;fn fo|kFkhZ egRoiw.kZ foKku 'kCn¨a d¨ ugÈ le>rs gSa] r¨ 
oSKkfud vo/kkj.kkv¨a d¨ le>us dh mudh le> lhfer g¨xhA  

1 dfBu 'kCn¨a d¨ le>uk 
foKku dh Òk"kk fof”k’V v©j rduhdh Òk"kk g¨rh gS] ftld¢ dkj.k ;g  ikB;Øe dk [kkl fo"k; g¨rh gSA fo|kfFkZ;ksa }kjk oSKkfud 
'kCnkoyh d¨ le>us esa rhu eq[; Ádkj dh leL;kv ä dk lkeuk fd;k tkrk gSA 

1. vifjfpr vifjfpr vifjfpr vifjfpr ''''kCnkCnkCnkCn%%%% oSKkfud vDlj fpj&ifjfpr oLrqv ä d¢ fy, oSKkfud 'kCn ä dk bLrseky djrs gSaA mnkgj.k d¢ fy,] fdlh oSKkfud }kjk
^ikuh* d¢ LFkku ij ^ty ¼,dqvk½*] ^Ádk'k ¼ykbV½* d¢ LFkku ij ^Q¨V¨* rFkk tc ^N¨Vk* dgus dk vk'k; g¨xk r¨ og ^O;f"V ¼ekbØ¨½* dk
bLrseky djrk gSA rc buesa ls vusd 'kCn ä d¨ tfVy] la;qä 'kCn¨a d¨ cukus d¢ fy, ,d lkFk t¨M+ fn;k tkrk gS] tSls Q¨V¨flUFksfll
¼Ádk'k&la'ys"k.k½ ;k ekbØ¨Ld¨i ¼lw{en'kÊ½A

2. fofofofo''''ksksksks""""kKrkiwkKrkiwkKrkiwkKrkiw....kZ vFkkZ vFkkZ vFkkZ vFk%%%%ZZ ZZ foKku esa vusd 'kCn¨a d¢ nSfud Çtnxh esa vFkZ g¨rs gSa v©j lkFk gh mud¢ fof'k"V oSKkfud vFkZ Òh g¨rs gSa] tSls mtkZ]
vkpj.k ;k {kerk vkfnA izk;% fo|kfFkZ;ksa d¨ xyrQgfe;ka g¨ tkrk gS fd d©u ls vFkZ dk Á;¨x fd;k tk, rFkk mUgsa fÒé&fÒé lanÒ¨±
esa Lohdk;Z oSKkfud 'kCn ä d¨ i<+kus dh vko';drk g¨rh gSA

3. dfBu vodfBu vodfBu vodfBu vo////kkjkkjkkjkkj....kkkkkkkk,,,,aa aa%%%% foKku esa vusd xSj&rduhdh 'kCn ä dk bLrseky fd;k tkrk gS] tSls ^Ádk'ku ¼byqfeusV½*] ^ÄVd ¼QSDVj½* ;k ^fl)kar
¼F;¨jh½*A vDlj v/;kid ;g eku ysrs gSa fd mud¢ fo|kFkhZ ,sls 'kCn¨a d¢ vFkZ le>rs gSaA ,slk blfy, gS D; äfd mUgsa i<+uk vklku g¨rk
gSA ysfdu vDlj bu 'kCn ä dk vk'k; tfVy dfBu oSKkfud vo/kkj.kkv ä ls g¨rk gSA fo|kfFkZ;ksa d¨ bls lkj :i esa ÁLrqr vo/kkj.kkv ä
dh d¢oy vkaf'kd ;k xyr le> g¨rh gSA

2 tfVy la;qä 'kCn¨a d¨ le>uk 
vaxzsth esa vusd oSKkfud 'kCn¨a d¨ xzhd ;k ySfVu 'kCn ä d¢ mn~xe ¼lz̈ r½ ;k lw=¨a d¢ la;¨tu ls O;ofLFkr :i ls rS;kj fd;k x;k gSA 
mnkgj.k d¢ fy,] ^Dy¨j¨fQy ‘chlorophyll’ esa n¨ fgLls gSa% ^Dy¨j¨ ¼chloro–½* ftldk vFkZ gS gjk] v©j ^&fQy ¼–phyll½* ftldk 
vFkZ gS iŸkkA blfy,] 'kCn d¢ vFkZ d¢ laca/k esa csgrj vFkZ dk vk'k; gjh ifŸk;¨a ls g¨ ldrk gSA 

'kCn¨a d¢ vFkZ d¨ le>us esa fo|kfFkZ;ksa dh enn djus d¢ fy, Á;¨x dh tkus okyh ;g vPNh dk;Zuhfr gSA ;fn fo|kFkhZ Lo;a fdlh 
'kCn dk vFkZ le> ysrs gSa] r¨ bl ckr dh laÒkouk vf/kd gS fd os Òfo"; esa bls ;kn j[k ik,axsA blls mUgsa leku 'kCn ä d¨ le>us 
esa enn feysxh rFkk os ikB;Øe d¢ fofÒé fgLl ä d¢ chp esa lEcU/k Òh cuk ik,axsA mnkgj.k d¢ fy,] ^Q¨V¨& ¼photo–½* dk laca/k 
thofoKku esa ^Q¨V¨ÇlFksfll ¼photosynthesis½* ls v©j Ò©frdh esa] ^Q¨V¨u ¼photon½* ;k ^Q¨V¨Mk;¨M ¼photodiode½* ls g¨rk gSA 
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fopkj d¢ fy, #d¢a 

• D;k] dÒh vkius bl rjg ls 'kCn¨a d¢ vFkZ le>us dk Á;kl fd;k gS\

• vkid¢ fopkj ls blls vkid¢ fo|kfFkZ;ksa d¨ fdl Ádkj ls lgk;rk fey ldrh gS\

oSKkfud 'kCn ä d¢ vFkZ d¨ le>us ls fo|kfFkZ;ksa d¨ mudh orZuh d¨ lh[kus esa Òh enn fey ldrh gSA blls mUgsa vFkZ d¢ laca/k esa 
vuqeku yxkus ;k de ls de “kCn ds vFkZ d¨ le>us esa enn fey ldrh gS] ;fn os 'kCn ls vifjfpr gSaA lalk/ku 1 esa lkekU;r% 
bLrseky fd, tkus okys ySfVu v©j xzhd 'kCn mn~xe ¼lzksr½ v©j lw=¨a dh lwph nh xÃ gSA ,slh vusd osclkbVsa gSa tgka ij vf/kd 
foLr`r lwfp;ka Ánku dh xÃ gSA  

vFkZ le>us d¢ fy, [kkl fVIl 

tc vki 'kCn ä dk vFkZ le>us dh d¨f'k'k dj jgs gSa] r¨ laÒo gS fd 'kCn ä dk Øe ges'kk mi;qä gh g¨] ysfdu mld¢ ckjs esa Çpfrr 
u g äA laÒo gks fd vki 'kCn d¢ ,d fgLls d¨ gh [k¨t ik,a] ysfdu vkid¨ mlls vFkZ d¢ ckjs esa ,d vPNk lad¢r fey ldrk gSA 
'kCn d¢ n¨ fgLl ä d¢ chp esa ^o*] ^a* ;k ^i* tSls vfrfjä v{kj¨a d¨ ut+jvankt+ fd;k tk ldrk gSA  

xfrfof/k 1% vifjfpr 'kCn¨a dk vFkZ le>uk 

;g ,d N¨Vh xfrfof/k gS ftls vki ikB d¢ var esa dj ldrs gSaA mÌs'; ;g gS fd vius fo|kfFkZ;ksa d¨ ;g le>us esa enn djsa fd 
os ,dek= ,sls O;fä ugÈ gSa t¨ fdlh [kkl 'kCn dk vFkZ ugÈ le>rs gSaA ,slh dk;Zuhfr;¨a d¨ fodflr djus d¢ fy, Á¨Rlkfgr djsa 
ftlls os bl ckn esa vankt yxk ld¢a fd 'kCn dk D;k vFkZ g¨ ldrk gSA 

vius fo"k; ls lacaf/kr dqN 'kCn¨a d¨ CySdc¨MZ ij fy[ksaA vki 'kCn ä d¨ viuh ikB;iqLrd d¢ v/;k; ls pqu ldrs gSaA mnkgj.k d¢ 
fy,] vki pqu ldrs gSa& 

• Q¨V¨Vª‚fid

• Q¨V¨ÇlFksfll

• Fke¨ZØ¨fed

• Q¨V¨Ø¨fed

vius fo|kfFkZ;ksa d¨ t¨M+h esa fuEufyf[kr lw=¨a ls 'kCn ä d¢ vFkZ d¨ crkus d¢ fy, dgsa& 

• ^photo* & Ádk'k ¼light½

• ^chrom* & jax ¼colour½

• ^therm* & rki ¼heat½

• ^synthesis* & cukuk ;k l̀ftr djuk ¼make or build up½

• ^tropic* & VÉux ¼turning½

;fn vkid¢ ikl vyx 'kCn gSa] r¨ vkid¨ vius fo|kfFkZ;ksa d¨ dqN vf/kd ^'kCn lw=* nsus g¨axsA viuh enn d¢ fy, lalk/ku 1 dk 
Á;¨x djsa 

3 n¨gjs vFkZ okys oSKkfud 'kCn 
izk;% oSKkfud Òk"kk v©j 'kCn¨a dk nSfud thou esa fn, x, vFk¨± d¢ chp esa }an g¨rk gSA mnkgj.k d¢ fy,] os ^dk;Z* 'kCn d¨ 
fu;¨tu ;k QhYM esa xfrfof/k ls tqM+k gqvk ekurs gSaA ;|fi] mUgsa ;g le>uk pkfg, fd foKku esa] ^dk;Z djuk* dk vFkZ cgqr gh 
fof'k"V vFkZ gS v©j blesa nwjh d¢ lanÒZ esa cy dk iz;ksx g¨rk gSA ,sls gh vU; 'kCn¨a esa ^ÅtkZ*] ^Ård* v©j ^cy* 'kkfey gSaA vki 
ikB;p;kZ esa nwljs 'kCn¨a ij fopkj dj ldrs gSaA 

vius fo|kfFkZ;ksa d¨ 'kCn¨a d¢ m|xe d¢ ckjs esa le>kuk mi;¨xh g¨rk gSA ^thou dh vk/kkjÒwr bdkÃ* d¨f'kdkv¨a ls lacaf/kr gS] v©j 
^d¨f'kdkv¨a* dk oSKkfud 'kCn d¢ :i esa igyh ckj bLrseky j‚cVZ gqd }kjk fd;k x;k Fkk tc mUg¨aus 1665 esa lw{en'kÊ d¢ ek/;e 
ls d‚dZ d¢ ,d VqdM+s d¨ ns[kk FkkA  

d¨f'kdkv ä d¢ v/;;u ls vusd u, 'kCn tqM+s gSa rFkk vkid¨ ;g lqfu'pr djus dh vko';drk gS fd vkid¢ fo|kfFkZ;ksa d¢ ikl mud¢ 
bLrseky d¢ laca/k esa vH;kl djus dk volj gSA i<+kus dh rS;kjh djus d¢ fy, xfrfof/k 2 vkid¢ }kjk Lo;a djus ;k fdlh lgdeÊ 
d¢ lkFk djus d¢ fy, gSA xfrfof/k 3 d¨ vkid¢ fo|kfFkZ;ksa d¢ lkFk fd;k tkuk pkfg, rFkk dsl LVMh 1 ;g fn[kkrk gS fd v/;kid 
ine us fdl Ádkj ls ,d 'kCn nhokj d¨ rS;kj djd¢ viuh d{kk d¨ oSKkfud 'kCn ä dh tkudkjh nh FkhA 
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fy, gSA bl xfrfof/k dk mÌs';] bl fo"k; esa oSKkfud 'kCn ä d¨ le>us dh vkidh tkudkjh dh tkap djuk v©j vkid¨ mu 
dfBukÃ; ä d¢ ckjs esa l¨pus esa enn djuk gS ftudk lkeuk vkid¢ fo|kfFkZ;ksa }kjk fd;k tk,xkA 

• ftl v/;k; d¨ vki i<+k jgs gSa] mls viuh ikB;iqLrd esa i<+sa] rFkk d¨f'kdkv ä d¢ ckjs esa lh[kus ls lacaf/kr lÒh rduhdh 'kCn ä d¨
fy[ksaA

• gkÃykbVj isu ;k iSafly dk Á;¨x djrs gq,] mu 'kCn ä d¨ gkÃykbV djsa ftUgsa fo|kfFkZ;ksa }kjk igys ns[kk x;k g¨ ldrk gS] og
iw.kZr;k fdlh vyx lanÒZ esa gksA

• mu fof”k’V oSKkfud 'kCn ä d¨ js[kkafdr djsa t¨ mud¢ fy, u, g¨ ldrs gSaA

• vius vki ,d 'kCnkoyh rS;kj djsa & ifjÒk"kk lfgr 'kCn ä dh lwphA ÁR;sd ifjÒk"kk d¨ ftruk ljy g¨ ld¢] mruk ljy fy[kus dh
d¨f'k'k djsaA ;fn vki ,slh fdUgh lk–';rkv¨a d¢ ckjs esa l¨p ldrs gSa t¨ lgk;d g¨ ldrh gSa] r¨ mUgsa Òh fy[k ysaA mnkgj.k d¢
fy,] d¨f'kdk f>Yyh ,d Nyuh dh rjg dke djrh gSA fNæ¨a dk vkdkj ,slk g¨rk gS fd ftlesa ls dqN v.kq xqtj ldrs gSa] v©j
dqN ugÈ xqtj ldrs gSaA

tc vki u, 'kCn ä ;k ,sls 'kCn¨a] ftud¢ fof'k"V oSKkfud vFkZ gSa] dk bLrseky djuk 'kq: djrs gSa] r¨ bl 'kCnkoyh d¨ d{kk esa 
bLrseky djus d¢ fy, vius ikl j[ksaA vki vius fo|kfFkZ;ksa d¨ mudh viuh 'kCnkofy; ä dk fodkl djus d¢ fy, Ásfjr dj ldrs 
gSaA  

xfrfof/k 3% egRoiw.kZ 'kCn 

egRoiw.kZ 'kCn vkid¢ fo"k; ls lacaf/kr lokZf/kd egRoiw.kZ 'kCn g¨rs gSa ftUgsa vkid¢ fo|kfFkZ;ksa d¨ tkuus dh vko';drk g¨rh gSA 
egRoiw.kZ 'kCn ä esa uke] ÁfØ;k,a ;k vo/kkj.kk,a 'kkfey g¨ ldrh gSaA egRoiw.kZ 'kCn ä esa uke le>us d¢ lanÒZ esa lcls ljy 'kCn g¨rs 
gSaA fo|kfFkZ;ksa d¢ fy, ÁfØ;kv ä v©j vo/kkj.kk ls lacaf/kr egRoiw.kZ 'kCn ä d¨ le>uk dfBu g¨ ldrk gSA izR;sd v/;k; esa vusd 
uke 'kkfey g äxsA izR;sd v/;k; esa ÁfØ;k ls lacaf/kr de 'kCn g¨rs gSa v©j d¢oy ,d ;k n¨ vo/kkj.kk 'kCn g¨rs gSaA 

ftl v/;k; ij vki dke dj jgs gSa] ml v/;k; ls lacaf/kr egRoiw.kZ 'kCn ä dh lwph rS;kj djsaA egRoiw.kZ 'kCn ä dh ,d vPNh lwph 
esa] vusd fÒé&fÒé Ádkj d¢ 'kCn g¨rs gSaA mnkgj.k d¢ fy,] d¨f'kdk v/;k; d¢ fy, dqN egRoiw.kZ 'kCn ä esa fuEufyf[kr 'kkfey g¨ 
ldrs gSa& 

• ukeukeukeuke%%%% ^U;wfDy;l*] ^,.M¨IykfLed jsfVdqye*] ^IykfLVM*] ^ekÃV¨d¨afMª;k*] ^oSdqv¨y* …

• ÁfdÁfdÁfdÁfd;;;;kkkk,,,,aa aa%%%% ^Átuu*] ^ijklj.k*] ^esEczsu ck;¨tsusfll* …

• vovovovo////kkjkkjkkjkkj....kkkkkkkk,,,,aa aa%%%% ^vuqdwyu* …

Áfr v/;k; yxÒx 10&15 egRoiw.kZ 'kCn vker©j ij i;kZIr jgrs gSaA det¨j fo|kfFkZ;ksa d¢ fy, de dfBu ysfdu bruh cM+h la[;k 
esa egRoiw.kZ 'kCn ugÈ g¨us pkfg,A  

vkid¨ vius fo|kfFkZ;ksa d¨ ÁR;sd v/;k; d¢ vkjEÒ esa egRoiw.kZ 'kCn ä dh lwph nsuh pkfg,A ,slk djus dk ,d rjhdk ;g g¨ ldrk 
gS fd mUgsa i¨LVj ij fy[k fn;k tk, v©j i¨LVj d¨ CySdc¨MZ d¢ lehi j[kk tk,A vkid¢ fo|kFkhZ izR;sd ikB d¢ n©jku mUgsa ns[k 
ik,axsA vkid¢ lkekU; f'k{k.k d¢ ,d Òkx d¢ :i esa iwjs v/;k; d¢ n©jku bu 'kCn ä dk bLrseky v©j lanÒZ fu;fer :i ls fd;k 
tkuk pkfg,A  

;fn vkid¢ }kjk egRoiw.kZ 'kCn ä dk csgrj <ax bLrseky fd;k tkrk gS] r¨ fo"k; d¢ var esa vkid¢ fo|kFkhZ mu 'kCn¨a ls ifjfpr g¨ 
tk,axsA os nwlj¨a d¢ lkFk fo"k; d¢ laca/k esa vius fopkj ä dk laÁs"k.k djus esa mudk lVhd r©j ij nSfud thou esa bLrseky dj 
ik,axsA vki v/;k; d¢ laca/k esa mud¢ Li"Vhdj.k¨a v©j le> esa cgqr lq/kkj d¨ ns[k ik,axsA 

tc vki ,slk dqN ckj dj pqd¢ g äxs] r¨ vkid¢ fo|kFkhZ Lo;a egRoiw.kZ 'kCn ä dh viuh lwfp;ka rS;kj djuk 'kq: djus esa leFkZ g¨ 
tk,axs] rFkk os bud¨ d{kk esa lk>k dj ldrs gSa v©j fo"k; d¨ n¨gjkus esa os budk bLrseky dj ik,axsA  

dsl LVMhdsl LVMhdsl LVMhdsl LVMh    1111% % % % ^̂̂̂thou dh vkthou dh vkthou dh vkthou dh vk////kkjÒwr bdkÃkkjÒwr bdkÃkkjÒwr bdkÃkkjÒwr bdkÃ* * * * vvvv////;;;;kkkk; ; ; ; d¢ fyd¢ fyd¢ fyd¢ fy, , , , egRoiwegRoiwegRoiwegRoiw....kZ kZ kZ kZ ''''kCn¨a dh nhokj rSkCn¨a dh nhokj rSkCn¨a dh nhokj rSkCn¨a dh nhokj rS;;;;kj djukkj djukkj djukkj djuk    
v/;kid ine }kjk blh fo"k; d¨ i<+kus okys ,d vU; lgdeÊ v/;kid d¢ lkFk egRoiw.kZ 'kCn¨a dh ,d nhokj d¨ rS;kj fd;k 
x;kA  

d{kk IX  esa dqN fo|kFkhZ ,sls Äj¨a ls vkrs gSa ftu Äj ä esa iqLrd¢a gSa v©j mud¢ ekrk&firk mud¢ Ldwy d¢ dke d¢ ckjs esa muls 
ckrphr djrs gSaA ysfdu] dqN cPps fu/kZu Äj ä ls vkrs gSaA os d¢oy Ldwy esa gh iqLrd ä d¨ bLrseky djrs gSa v©j Äj ij Ldwy d¢ 
ckjs esa ckrphr djus dk mUgsa volj ugÈ feyrk gSA mudh mifLFkfr dk Lrj Òh cgqr vPNk ugÈ g¨rk gS D; äfd mUgsa vius vius 
ifjokj d¢ fy, dke djus d¢ fy, Äj ij gh :duk iM+rk gSA  

eSaus ;g eglwl fd;k fd gekjs vxys fo"k; ^thou dh vk/kkjÒwr bdkÃ* esa vusd u, v©j dfBu 'kCn gSaA lgdeÊ d¢ lkFk geus 
egRoiw.kZ 'kCn ä d¢ r©j ij vius fo"k; esa ls 15 oSKkfud 'kCn ä d¨ pqukA geus ÁR;sd 'kCn d¨ Ldsp isu ls ,d dkxt ij fy[kkA 
eSaus ml dkxt d¨ d{kk dh ,d nhokj ij Vkax fn;kA ifjÒk"kkv ä d¨ t¨M+us d¢ fy, eSaus 'kCn¨a d¢ chp esa i;kZIr txg N¨M+ nh FkhA 

xfrfof/k 2% d¨f'kdk fo"k; d¢ vkjEÒ esa dfBu 'kCn¨a dh igpku djukA 

^thou dh vk/kkjÒwr bdkÃ* d¨ i<+kus dh rS;kjh djus d¢ fy, xfrfof/k vkid¢ }kjk Lo;a djus ;k fdlh lgdeÊ d¢ lkFk djus d¢ 
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tc d{kk IX  d¢ fo|kFkhZ d{kk esa vk,] r¨ nhokj ij Vaxs dkxt d¨ ns[kdj dkQh mRlqd gq,A bl Ádkj] eSaus muls ;g dgrs gq, 
viuh ckr 'kq: fd;k& ^t¨fM+;¨a esa dke djsa v©j rhu lwfp;ka rS;kj djsaA os 'kCn ftud¢ vki vFkZ tkurs gSa] os 'kCn ftud¢ ckjs esa 
igys vkius dÒh ugh lquk gS rFkk os 'kCn ftud¢ ckjs esa vkius lquk gS] ysfdu lqfuf'pr ugÈ gS fd mu 'kCn ä d¢ D;k vFkZ gSa\ eSaus 
muls dgk fd tc ge d¨f'kdkv ä d¢ ckjs esa i<+saxs] rc ge fQj ls lwph d¨ ns[ksaxs rFkk fo"k; d¢ var rd y{; ;g Fkk fd lÒh 
'kCn¨a d¨ igyh lwph esa j[kk tk,A 

v/;k; dh lekfIr d¢ lehi] eSaus vius fo|kfFkZ;ksa d¨ mudh lwfp;ka [k¨tus v©j ;g tkap djus d¢ fy, dgk fd os fdrus 'kCn¨a d¨ 
tkurs gSaA d{kk esa Äweus d¢ n©jku] eSa ;g ns[k ikus esa l{ke gqvk fd d©u&d©u ls fo|kfFkZ;ksa d¨ dqN 'kCn ä d¢ lkFk vÒh Òh vlqfo/kk 
g¨ jgh gS] rkfd eSa vius vxys ikB d¢ lanÒZ esa mudh lgk;rk d¢ fy, bu 'kCn ä ckjs esa dqN v©j xfrfof/k;ka dj ldwaA  

4 foKku esa c¨yuk v©j lquuk 
fdlh Òh uÃ Òk"kk d¨ lh[kus okys fo|kfFkZ;ksa d¢ fy, bld¨ c¨yus dk vH;kl djus dk volj rFkk bls lquus dk volj g¨uk 
pkfg,A ,slk rc Òh lp g¨rk gS fd tc fo|kFkhZ foKku dh Òk"kk lh[krs gSaA  

dsl LVMhdsl LVMhdsl LVMhdsl LVMh    2222% % % % ''''kCnkCnkCnkCnksa ijksa ijksa ijksa ij    ckrphrckrphrckrphrckrphr    
Jherh xqIrk us ,d ikB d¢ ckjs esa viuk vuqÒo crk;k ftlesa mud¢ fo|kfFkZ;ksa }kjk egRoiw.kZ 'kCn ä dk bLrseky djrs gq, c¨yus v©j 
lquus d¢ [ksy d¨ [ksyk x;k FkkA 

esjh d{kk esa ,d cgqr 'kkar LFkku gSA eq>s bl ij xoZ gSA ,d fnu cjkens dh ,d d{kk ls dkQh 'k¨j&'kjkck lqukÃ ns jgk FkkA eSa 
f'kdk;r djus d¢ fy, vanj xÃ D;¨afd t¨ dqN eSa c¨y jgh Fkh] mls eSa [kqn Òh ugÈ lqu ik jgh FkhA t¨ dqN eSaus ns[kk] og cgqr 
gSjkuxh Òjk Fkk ysfdu [kjkc esa ugÈA v/;kid ine us le>k;k fd og D;k dj jgs Fks\ v©j D;¨a dj jgs Fks\ eSaus t¨ dqN ns[kk] 
og eq>s bruk vPNk yxk fd eSaus Òh bl fopkj d¨ tYn gh vius fo|kfFkZ;ksa d¢ lkFk n¨gjkus dh ;¨tuk cuk yhA mUg äus eq>s ;g 
crk;k& 

Jherh xqIrk] eq>s ;g lqfuf'pr djuk gS fd esjs lÒh fo|kfFkZ;ksa d¨ d{kk esa ckrphr d¢ n©jku egRoiw.kZ 'kCn ä dk bLrseky 
djus dk volj feysA esjs fopkj ls blls mUgsa oSKkfud fopkj¨a d¨ csgrj rjhd¢ ls le>us esa enn feysxhA 

eSaus] ,d xse d¢ ckjs esa l¨pk gS ftls ge ÁR;sd ikB dh lekfIr ij ikap feuV¨a d¢ fy, [ksy ldrs gSa] ftls vki vÒh ns[k 
jgh gSaA eSaus egRoiw.kZ 'kCn dh ifjÒk"kk nh v©j fdlh Lo;alsod ls mld¢ fy, 'kCn crkus d¢ fy, dgkA izR;sd ckj] t¨ 
O;fä 'kCn dk vuqeku yxkrk gS] mls nwljs d¢ fy, ,d ifjÒk"kk Ánku djuh g¨rh gSA bld¢ foijhr Òh xse d¨ [ksyuk 
vPNk ik;k x;kA ,d fo|kFkhZ ,d 'kCn pqurk gS rFkk os ifjÒk"kk nsus d¢ fy, fdlh nwljs fo|kFkhZ d¨ ukfer djrs gSaA  

bld¢ ek;us ;g gSa fd esjs lÒh fo|kfFkZ;ksa d¨ egRoiw.kZ 'kCn ä d¨ lquus v©j mudk Á;¨x djus dk volj feyrk gSA 

esjs ,d fo|kFkhZ] lat; us ,d fodYi dk lq>ko fn;k] og Òh vPNk etsnkj gSA lÒh 'kCn ä d¨ ,d vyx dkxt ij fy[k 
ysa rFkk mUgsa dV¨js esa j[ksaA fdlh d¨ dV¨js esa ls ,d 'kCn fudkyus d¢ fy, dgsaA nwljs fo|kfFkZ;ksa d¨ muls Á'u iwNus g¨rs 
gSa ftlls os ;g d¨f'k'k dj ld¢a v©j vuqeku yxk ld¢a fd mUg¨aus fdl 'kCn d¨ pquk gS] ysfdu os d¢oy ^gka* vFkok ^ugÈ* 
esa mŸkj ns ldrs gSaA 

,sls vusd 'kCn xse gSa ftUgsa vki vius fo|kfFkZ;ksa d¢ lkFk [ksy ldrs gSaA ^xse dk bLrseky djuk* bdkÃ esa vf/kd fopkj fn, x, gSaA 
fo|kfFkZ;ksa d¢ fy, [ksy cgqr Ásj.kknk;d g¨ ldrs gSa v©j mUgsa lh[kus dk volj Òh feyrk gSA vDlj mUgsa ;g vkHkkl gh ugÈ g¨rk 
fd os lh[k jgs gSa D;¨afd ;g lc dqN e©t eLrh esa g¨rk gSA 'kCn xse¨a ls fo|kfFkZ;ksa d¨ foKku d¢ ckjs esa ckrphr djus dk vPNk 
volj feyrk gSA blls mud¢ le>us esa Òh enn ÁkIr g¨xhA vki lalk/ku 2 ^f'k{k.k d¢ fy, ckr djsa* esa vf/kd tkudkjh ÁkIr dj 
ldrs gSaA 

ohfM;¨% lh[kus d¢ fy, ckrphr 
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fpfpfpfp= = = = 1111 vius fo|kfFkZ;ksa d¨ u, 'kCn¨a dk vH;kl djus dk e©dk nsus v©j bl ckr dh tkap djus d¢ fy, 
fd os bl ckr d¨ le>rs gSa fd mud¢ D;k vFkZ gSa] fdlh tfVy fp= ij yscy  

yxkus d¢ fy, feytqy dj dke djuk ,d vPNk rjhdk gSA 

;fn vkid¢ fo|kfFkZ;ksa d¢ fy, oSKkfud 'kCn ä dk mPpkj.k djuk dfBu yxrk gS] r¨ vki mud¨ e¨ckby Q¨u ij vH;kl djus v©j 
viuh vkokt d¨ fjdkMZ djus d¢ fy, ges'kk Á¨Rlkfgr dj ldrs gSaA os ,d nwljs dh fjd‚ÉMx d¨ lqu ldrs gSa v©j QhMcSd ns 
ldrs gSaA 

5 foKku esa ys[ku 
bl ckr dh laÒkouk gS fd fo|kfFkZ;ksa }kjk vf/kdka'k ys[ku dk;Z CySdc¨MZ ;k ikB;iqLrd ä esa ls d‚ih djd¢ ;k vkid¢ }kjk fn, x, 
u¨V~l d¨ fy[k dj fd;k tkrk gSA os Á'u¨a d¢ mŸkj Òh fy[ksaxsA Li"V :i ls ;g egRoiw.kZ gS D; äfd vki ;g pkgsaxs fd mud¢ ikl 
mu lÒh pht ä dk fjd‚MZ g¨ ftldk ijh{kk d¢ fy, ftudk Kku gksuk vko';d g¨rk gSA 

;|fi] vius fo|kfFkZ;ksa d¨ foKku d¢ ckjs esa mud¢ Lo;a d¢ 'kCn¨a esa fy[kus dk volj nsuk] lkFk gh vkid¢ fy, cgqr lgk;d lkfcr 
g¨xkA blls mUgsa vius fy, fopkj¨a d¨ rS;kj djus dk volj feysxk v©j vkid¨ mudh le> d¢ Lrj d¢ ckjs esa tkuus dk volj 
ÁkIr g¨xkA 

;fn fo|kFkhZ Lora= :i ls fy[kus d¢ vknh ugÈ gSa r¨ jkbÇVx Ý¢e ls mudh l¨p dh ÁfØ;k esa lgk;rk ÁkIr g¨ ldrh gSA [kkyh ist 
ij fy[kus ls 'kq:vkr djd¢ xfrfof/k d¨ vkjEÒ djuk vf/kdka'k fo'okl ls Òjs fo|kfFkZ;ksa d¢ fy, Òh dfBu dk;Z g¨ ldrk gSA 
jkbÇVx Ý¢e ,d lkWpk g¨rk gS t¨ vkid¢ fo|kfFkZ;ksa d¨ fdlh [kkl xfrfof/k d¢ fy, lajpuk Ánku djrk gS v©j mudk ekxZn'kZu 
djrk gSA mUgsa rS;kj djuk ljy g¨rk gS] lkFk gh bl bdkÃ d¢ var esa vki mldk mnkgj.k ns[k ldrs gSaA ;fn vkid¢ ikl osc 
miyC/k gS] r¨ baVjusV ij vusd mnkgj.k miyC/k gSaA det¨j v©j rst fo|kfFkZ;ksa dh vko';drkv ä d¢ vuq:i vki jkbÇVx Ý¢El d¨ 
ljy ;k dfBu cuk ldrs gSaA  

fopkj d¢ fy, #d¢a 

• vkid¢ fo|kFkhZ fdruk ys[ku dk;Z djrs gSa\

• vkid¢ fo|kFkhZ fdl fo"k; d¢ ckjs esa ys[ku dk;Z djrs gSa\
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xfrfof/k 4% jkbÇVx Ý¢e dk bLrseky djuk 

bl xfrfof/k d¨ vkid¢ }kjk viuh d{kk d¢ lkFk fd;k tkuk pkfg,A blls vkid¨ rFkk vkid¢ fo|kfFkZ;ksa d¨ ljy jkbÇVx Ý¢e dk 
bLrseky djd¢ vH;kl djus dk le; feyrk gSA lanÒZ ^rqyuk v©j fo"kerk* xfrfof/k gS t¨ fd d¨f'kdk v/;k; ls n¨ egRoiw.kZ 
Ádkj dh d¨f'kdkv ä ij vk/kkfjr gSA 

• vius fo|kfFkZ;ksa d¨ crk,a fd os ,d Á¨dSfjv¨fVd d¨f'kdk v©j ;wdSfjv¨fVd d¨f'kdk dh rqyuk v©j fo"kerk djus tk jgs gSaA

• lalk/ku 2 esa fn, x, jkbÇVx Ý¢e d¨ CySdc¨MZ ij fy[ksaA

• Á¨dSfjv¨fVd d¨f'kdk v©j Ã;wdSfjv¨fVd d¨f'kdk d¢ laca/k esa viuk lkekU; r©j ij fn;k tkus okyk Li"Vhdj.k nsaA

• vius fo|kfFkZ;ksa d¨ rhu lewg ä esa foÒkftr djsaA mUgsa CySdc¨MZ ij fn, x, jkbÇVx Ý¢e d¨ [kkyh isij ij fy[kus d¢ fy, dgsaA

• mUgsa ckrphr djus d¢ fy, ikap feuV dk le; Ánku djsa v©j fQj muls jkbÇVx Ý¢e d¨ iwjk djus d¢ fy, dgsaA

• ikl&ikl cSBs lewg¨a d¨ ,d nwljs d¢ lkFk jkbÇVx Ý¢e dh vnyk&cnyh djus d¢ fy, dgsaA ,d&nwljs d¢ dke ij ppkZ djus d¢
fy, ikap feuV dk le; nsaA

• var esa bl laca/k esa dqN QhMcSd ÁkIr djsa fd D;k vkid¢ fo|kfFkZ;ksa }kjk bls n¨ Ádkj dh d¨f'kdkv ä d¢ ckjs esa lh[kus d¢ laca/k esa
mi;¨xh ik;k x;k rFkk fQj mud¢ ckjs esa fy[kus d¢ fy, dgsaA D;k egRoiw.kZ 'kCn¨a dk Á;¨x fd;k x;k Fkk\

bl xfrfof/k esa ,d ljy Çdrq ÁÒkoh jkbÇVx Ý¢e dk bLrseky fd;k x;k FkkA vxys fo"k; d¢ fy,] viuk gh jkbÇVx Ý¢e fodflr 
djus dk Á;kl djsaA vki vius Ldwy ;k lewgksa esa jkbÇVx Ý¢e d¢ ckjs esa fopkj ä d¨ vU; v/;kid ä d¢ lkFk bls ck¡V ldrs gSaA  

6 lkjka'k 
Òk"kk f'k{k.k esa ck/kk iSnk dj ldrh gS rFkk ;g egRoiw.kZ gS fd vki vius fo|kfFkZ;ksa rd mu 'kCn¨a dh igqap cukus esa enn djsa ftUgsa 
mUgsa tkuuk pkfg, rkfd os oSKkfud vo/kkj.kkv ä d¨ le>us esa leFkZ g¨ ld¢aA ,slk mu lÒh fo"k;¨a ls tqM+k gS ftUgsa vkid¨ i<+kuk 
gSA  

'kCn¨a dk fujUrj Á;¨x v©j iqujko`fr lokZf/kd egRoiw.kZ g¨rs gSa] blfy, c¨yuk] i<+uk v©j ys[ku xfrfof/k;ka lÒh ls vkid¢ fo|kfFkZ;ksa 
d¨ egRoiw.kZ 'kCn ä d¨ le>us esa lgk;rk feysxhA 

mu n¨ rduhd ä v©j dk;Zuhfr;¨a dh igpku djsa ftUgsa vkius bl bdkÃ esa lh[kk gS v©j ftudk Á;¨x laÒor% vki ml fo"k; d¢ 
lanÒZ esa viuh d{kk esa djsaxs ftls vki i<+k,axsA  

lalk/ku 
lalk/ku 1% foKku esa lkekU; 'kCn m|xe ä v©j lw= ä dk Á;¨x fd;k tkrk gS 
Table R1.1 Common word roots and stems used in science 

Prefix  

ab–  

adipo–  

alb–  

amphi–/amp– 

andr–  

angio–  

ante–  

anthropo–  

anti–  

aqua–  

Prefix 

arbor–  

Meaning 

away from  

fat  

white  

of both kinds  

male  

vessel (blood) 

before  

humans  

against  

water  

Meaning 

tree  

Prefix 

den– 

di– 

dia– 

dis–/dif– 

e–/ef–/ex– 

echin– 

ect– 

en– 

encephal– 

epi– 

Prefix 

extra– 

Meaning  

tooth  

two, double  

through, across  

apart from, deprive 

out, out of, from  

spiny 

outside 

in 

brain 

Meaning 

on, above 

Prefix 

mono– 

multi– 

morph– 

neo– 

non– 

neur– 

oculo– 

odont– 

olf– 

omni– 

Prefix 

opthal– 

Meaning 

single 

many 

form 

new 

not 

nerve 

eye 

tooth 

smell 

all 

Meaning 

eye 
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arthro– 

aster– 

audi– 

auto– 

bi– 

bio– 

bronch– 

card– 

carn– 

cell– 

cephalo– 

chlor– 

chrom– 

chron– 

coel– 

com–/con–
/co– 

contra– 

cran– 

cyt– 

de– 

deca– 

derm– 

jointed 

star 

hear, sound 

self 

two, twice 

life, living 

windpipe (lungs) 

heart 

meat 

storeroom 

head 

green 

color 

time 

hollow 

with, together 

against 

head 

cell 

from, away 

ten 

skin 

gastro– 

gene– 

geo– 

glottis– 

gymno– 

hepato– 

hetero– 

hiber– 

homo– 

hydro– 

hyper– 

hypo– 

inter– 

intra– 

ichty– 

immunis– 

leuc– 

lith– 

luna– 

macro– 

meta– 

micro– 

outside, beyond 

stomach 

origin, birth 

earth 

mouth of windpipe 

uncovered 

liver 

different 

winter 

same, alike 

water 

over, above 

below, under, less 

between 

within, during, inside 
fish  
free  

white 

stone 

moon 

large 

change 

small 

oss–/ost– 

phag– 

photo– 

plasm– 

pneumo– 

pre– 

prot–
/proto– 

pseudo– 

retro– 

rota– 

rupt– 

sub– 

super–
/sur– 

tele– 

therm– 

trans– 

tri– 

trop– 

ventr– 

uni– 

zo– 

bone 

eat 

light 

form 

lungs 

before 

first 

fake, false 

backward, back 

turn, wheel 

break, burst 

under, beneath 

above, upon 

at a distance 

temperature 

across, beyond 

three 

turning 

belly 

one 

ani 

Suffix 

–able/–ible

–algia

–ectomy

–graph

–ism

–itis

Suffix 

–meter

–ology/–logy

–phyll

Meaning  

able to, capable of  

pain  

cut out  

instrument for making records 

act of, condition  

inflammation (swelling) or 
disease  

Meaning  

measure  

study of, science of  

leaf  
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lalk/ku 2% lh[kus d¢ fy, ckrphr 
lh[kus d¢ fy, ckrphr D; ä egRoiw.kZ gS\ 

ckrphr ekuo fodkl dk fgLlk gS] t¨ l¨pus&fopkjus] lh[kus v©j fo'o dk Kku ÁkIr djus esa gekjh enn djrh gSA y¨x Òk"kk dk 
bLrseky rkÆdd {kerk] Kku v©j Kku d¨ fodflr djus d¢ fy, v©t+kj d¢ :i esa djrs gSaA vr%] fo|kfFkZ;ksa d¨ mud¢ f'k{k.k vuqÒo ä 
d¢ Òkx d¢ :i esa ckr djus d¢ fy, Á¨Rlkfgr djus dk vFkZ g¨xk mudh 'kS{kf.kd Áxfr dk c<+ukA lh[ks x, fopkj ä d¢ ckjs esa ckr 
djus dk vFkZ g¨rk gS%  

• mu fopkj ä d¨ ij[kk x;k gS
• rkÆdd {kerk fodflr v©j lqO;ofLFkr gS
• ftlls fo|kFkhZ vf/kd lh[krs gSaA

fdlh d{kk esa jVk&jVk;k n¨gjkus ls ysdj mPp Js.kh dh ppkZ rd fo|kFkhZ okrkZyki d¢ fofÒé rjhd¢ g¨rs gSaA 

ikjaifjd r©j ij] f'k{kd dh ckrphr dk ncnck g¨rk Fkk v©j og fo|kfFkZ;ksa dh ckrphr ;k fo|kfFkZ;ksa d¢ Kku d¢ eqdkcys vf/kd 
ewY;oku le>h tkrh FkhA ;|fi] i<+kÃ d¢ fy, ckrphr esa ikB¨a dk fu;¨tu 'kkfey g¨rk gS rkfd fo|kFkhZ bl <ax ls vf/kd ckr djsa 
v©j vf/kd lh[ksa fd f'k{kd fo|kfFkZ;ksa d¢ igys d¢ vuqÒo d¢ lkFk laca/k dk;e djsaA ;g fdlh f'k{kd v©j mld¢ fo|kfFkZ;ksa d¢ chp 
Á'u v©j mŸkj l= ls dgÈ vf/kd g¨rk gS D; äfd blesa fo|kFkhZ dh viuh Òk"kk] fopkj¨a v©j #fp;¨a d¨ T;knk le; fn;k tkrk gSA 
ge esa ls vf/kdka'k dfBu eqÌs d¢ ckjs esa ;k fdlh ckr dk irk djus d¢ fy, fdlh ls ckr djuk pkgrs gSa] v©j v/;kid csgn 
lqfu;¨ftr xfrfof/k; ä ls bl lgt&Áof̀Ÿk d¨ c<+k ldrs gSaA 

d{kk esa f'k{k.k xfrfof/k; ä d¢ fy, ckrphr dh ;¨tuk cukuk 

f'k{k.k dh xfrfof/k; ä d¢ fy, ckrphr dh ;¨tuk cukuk egt lk{kjrk v©j 'kCnkoyh d¢ fy, ugÈ gS] ;g xf.kr ,oa foKku d¢ dke 
rFkk vU; fo"k;¨a d¢ fu;¨tu dk fgLlk Òh gSA bls iwjh d{kk esa] t¨M+h dk;Z ;k lkewfgd dk;Z esa] vkmVM¨j xfrfof/k; ä esa] jksy&Iys 
xfrfof/k; ä esa] ys[ku] okpu] Ák;¨fxd [kkst v©j jpukRed dk;Z esa ;¨tukc) fd;k tk ldrk gSA 

;gka rd fd lk{kjrk v©j x.kuk d¢ lhfer d©'ky ä okys uUgsa fo|kFkhZ Òh mPprj Js.kh d¢ Çpru d©'ky ä dk Án'kZu dj ldrs gSa] fd 
mUgsa fn;k tkus okyk dk;Z mud¢ igys d¢ vuqÒo ij vk/kkfjr v©j vkuanÁn g¨A mnkgj.k d¢ fy,] fo|kFkhZ fp=ksa] js[kk fp=ksa ls fdlh 
dgkuh] i'kq ;k vk—fr d¢ ckjs esa iwokZuqeku yxk ldrs gSaA fo|kFkhZ jksy&Iys ds le; dBiqryh ;k ik= dh leL;kv ä d¢ ckjs esa lq>ko ä 
v©j laÒkfor lek/kku ä d¨ lwphc) dj ldrs gSaA  

t¨ dqN vki fo|kfFkZ;ksa d¨ fl[kkuk pkgrs gSa] mld¢ bnZfxnZ ikB ;¨tuk cuk;sa v©j bl ckjs esa l¨psa] v©j lkFk gh bl ckjs esa Òh fd 
vki fdl Ádkj dh ckrphr d¨ fo|kfFkZ;ksa esa fodflr g¨rs ns[kuk pkgrs gSaA dqN Ádkj dh ckrphr vUos"kh g¨rh gS] mnkgj.k d¢ 
fy,& *bld¢ ckn D;k g¨xk\*] *D;k geus bls igys ns[kk gS\*] *;g D;k g¨ ldrk gS\* ;k *vki ,slk D;¨a l¨prs gSa fd og ;g gS\* 
dqN vU; Ádkj dh okrkZ,a T;knk fo'ys"k.kkRed g¨rh gSa] mnkgj.k d¢ fy, fopkj ä] lk{; ;k lq>ko ä dk vkdyu djukA 

bls j¨pd] et+snkj v©j lÒh fo|kfFkZ;ksa d¢ fy, laokn esa Òkx ysus ;ksX; cukus dh d¨f'k'k djsaA fo|kfFkZ;ksa d¨ g¡lh dk ik= cuus ;k 
xyr g¨us d¢ Ò; d¢ fcuk –f"Vd¨.k¨a d¨ O;ä djus v©j fopkj¨a dk irk yxkus esa lgt g¨us v©j lqjf{kr eglwl djus dh t:jr 
g¨rh gSA  

–pod/–ped

–scope

–sect

–sperm

foot, feet  

look, observe 

cut  

seed  
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fo|kfFkZ;ksa dh okrkZ d¨ vkxs c<+k,a  

f'k{k.k d¢ fy, okrkZ v/;kid ä d¨ fuEu volj Ánku djrh gS& 

• fo|kFkhZ t¨ dgrs gSa mls lquuk
• fo|kfFkZ;ksa d¢ fopkj ä dh Á'kalk djuk v©j ml ij vkxs dke djuk
• bls vkxs ys tkus d¢ fy, fo|kfFkZ;ksa d¨ Á¨Rlkfgr djukA

lÒh mŸkj ä d¨ fy[kuk ;k mudk v©ipkfjd vkdyu ugÈ djuk g¨rk gS] D;¨afd okrkZ d¢ tfj;s fopkj ä d¨ fodflr djuk f'k{k.k dk 
egRoiw.kZ fgLlk gSA vkid¨ mud¢ f'k{k.k d¨ Áklafxd cukus d¢ fy, mud¢ vuqÒo ä v©j fopkj ä dk ;FkklaÒo Á;¨x djuk pkfg,A 
loZJs"B fo|kFkhZ okrkZ vUos"kh g¨rh gS] ftldk vFkZ g¨rk gS fd fo|kFkhZ ,d nwljs d¢ fopkj¨a dh tkap djrs gSa v©j pqu©rh is'k djrs gSa 
ftlls os vius mŸkj¨a d¨ ysdj fo'oLr g¨ ld¢aA ,d lkFk ckrphr djus okys lewg ä d¨ fdlh d¢ Òh }kjk fn, x, mŸkj d¨ Lohdkj 
djus d¢ fy, Á¨Rlkfgr ugÈ fd;k tkuk pkfg,A vki iwjh d{kk dh lsÇVx esa ^D;¨a\*] ^vkius mldk fu.kZ; D; ä fd;k\* ;k ^D;k vkid¨ 
ml gy esa d¨Ã leL;k utj vkrh gS\* tSls tkap okys Á'u ä d¢ vius Á;¨x d¢ ek/;e ls pqu©rhiw.kZ fopkj'khyrk d¨ rS;kj dj ldrs 
gSaA vki fo|kfFkZ;ksa ds lewg¨a d¨ lqurs gq, d{kk esa Äwe ldrs gSa v©j ,sls Á'u iwNdj mudh fopkj'khyrk d¨ c<+k ldrs gSaA  

vxj fo|kfFkZ;ksa dh okrkZ] fopkj¨a v©j vuqÒo ä dk lEeku v©j ljkguk dh tkrh gS r¨ os Á¨Rlkfgr g äxsA ckrphr djus d¢ n©jku vius 
O;ogkj] lko/kkuh ls lquus] ,d nwljs ls Á'u iwNus] v©j ck/kk u Mkyuk lh[kus d¢ fy, vius fo|kfFkZ;ksa dh Á'kalk djsaA d{kk esa 
det¨j fo|kfFkZ;ksa d¢ ckjs esa lko/kku jgsa v©j mUgsa Òh 'kkfey fd;k tkuk lqfuf'pr djus d¢ rjhd ä ij fopkj djsaA dkedkt d¢ ,sls 
rjhd ä d¨ LFkkfir djus esa Fk¨M+k le; yx ldrk gS] t¨ lÒh fo|kfFkZ;ksa d¨ iwjh rjg ls Òkx ysus dh lqfo/kk Ánku djrs g äA  

fo|kfFkZ;ksa d¨ Lo;a ls Á'u iwNus d¢ fy, Á¨Rlkfgr djsa 

viuh d{kk esa ,slk okrkoj.k rS;kj djsa tgka vPNs pqu©rhiw.kZ Á'u iwNs tkrs gSa v©j tgka fo|kfFkZ;ksa d¢ fopkj ä d¨ lEeku fn;k tkrk gS 
v©j mu+dh Á'kalk dh tkrh gSA fo|kFkhZ Á'u ugÈ iwNsaxs vxj mUgsa mud¢ lkFk fd, tkus okys O;ogkj d¨ ysdj Ò; g¨xk ;k vxj 
mUgsa yxsxk fd mud¢ fopkj ä dk eku ugÈ fd;k tk,xkA fo|kfFkZ;ksa d¨ Á'u iwNus d¢ fy, vkeaf=r djuk mud¨ ftKklk n'kkZus d¢ 
fy, Á¨Rlkfgr djrk gS] muls vius f'k{k.k d¢ ckj esa vyx <ax ls fopkj djus d¢ fy, dgrk gS v©j mud¢ n`f’Vdks.k d¨ le>us esa 
vkidh lgk;rk djrk gSA  

vki dqN fu;fer lewg ;k t¨M+s esa dk;Z djus] ;k 'kk;n ^fo|kfFkZ;ksa d¢ Á'u iwNus dk le;* tSlh d¨Ã ;¨tuk cuk ldrs gSa ftlls 
fo|kFkhZ Á'u iwN ld¢a ;k Li"Vhdj.k ekax ld¢aA vki& 

• vius ikB d¢ ,d Òkx d¨ ^vxj vkidk Á'u gS r¨ gkFk mBk,a* uke j[k ldrs gSaA
• fdlh fo|kFkhZ d¨ g‚V&lhV ij cSBk ldrs gSa v©j nwljs fo|kfFkZ;ksa d¨ ml fo|kFkhZ ls Á'u iwNus d¢ fy, Á¨Rlkfgr dj ldrs gSa tSls

fd os ik= g¨a] mnkgj.kr% ikbFkkx¨jl ;k ehjkckÃ
• t¨M+̈ a esa ;k N¨Vs lewg¨a esa ^eq>s v©j vf/kd crk,a* [ksy dks dks dks dks [ksy ldrs gSa
• ewy iwNrkN dk vH;kl djus d¢ fy, fo|kfFkZ;ksa d¨ d©u@D;k@dgka@dc@D; ä okys Á'u fxzM ns ldrs gSa
• fo|kfFkZ;ksa d¨ dqN vkadM+s ¼tSls fd fo'o MsVk cSad ls miyC/k MsVk] mnkgj.kr% iw.kZdkfyd f'k{kk esa cPp ä dh Áfr'krrk ;k fÒé ns'k¨a esa

Lruiku dh fo'ks"k njsa½ ns ldrs gSa] v©j muls mu Á'u ä d¢ ckjs esa l¨pus d¢ fy, dg ldrs gSa t¨ vki bl vkadM+s d¢ ckjs esa iwN ldrs
gSa

• fo|kfFkZ;ksa d¢ lIrkg Òj d¢ Á'u¨a d¨ lwphc) djrs gq, Á'u nhokj fMt+kbu dj ldrs gSaA

tc fo|kFkhZ Á'u iwNus v©j mUgsa feyus okys Á'u ä d¢ mŸkj nsus d¢ fy, eqä g¨rs gSa r¨ ml le; vkid¨ #fp v©j fopkj'khyrk d¢ 
Lrj d¨ ns[kdj gSjkuh g¨xhA tc fo|kFkhZ vf/kd Li"Vrk v©j lVhd laokn djuk lh[k tkrs gSa] r¨ os ugha d¢oy viuh e©f[kd v©j 
fyf[kr 'kCnkofy;ka c<+krs gSa] vfirq muesa u;k Kku v©j d©'ky Òh fodflr g¨rk gSA    
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lalk/ku 3% xfrfof/k 3 d¢ fy, jkbÇVx Ý¢e 

fpfpfpfp= = = = R3333----1111 xfrfof/k 3 d¢ fy, jkbÇVx Ý¢eA 
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vfrfjä lalk/ku 
• A searchable online science dictionary that has various other useful science resources, including an online

science magazine for students: http://worldofscience.in/dictonary.aspx (accessed 20 May 2014) 

• Resources on diffusion and osmosis (including ribosomes, eukaryotes and prokaryotes):

https://www.khanacademy.org/science/biology (accessed 20 May 2014) 

• An OpenLearn unit, A tour of the cell: http://www.open.edu/openlearn/science-maths-

technology/science/tour-the-cell/content-section-0  (accessed 20 May 2014) 

• Multiple podcasts and video animations of various aspects of the cell. Some resources require a subscription,

but the animations and podcasts are free: http://www.neok12.com/ (accessed 20 May 2014) 

• A complete set of resources for the practical teaching of osmosis including annotated student work:

http://resources.edb.gov.hk/gifted/tr/200707-05034-S1S2/P.2.html (accessed 20 May 2014) 

• Building a model of a cell: http://www.raftbayarea.org/ideas/Animal%20Cells.pdf (accessed 20 May 2014)

lanÒZ@lanÒZxzaFk lwph 
Henderson, J. and Wellington, J. (1998) ‘Lowering the language barrier in learning and teaching science’, 
School Science Review, vol. 79, no. 288, pp. 35–46. 

Sutton, C. (1980) ‘Science, language and meaning’, School Science Review, vol. 218, no. 62, pp. 47–56. 

Vygotsky, L. (1978) Thought and Language. Cambridge, MA: MIT Press. 

Wellington, J. and Osborne, J. (2001) Language and Literacy in Science Education. Buckingham, UK: Open 
University Press. 

vfÒLoh—fr;k¡ 
r`rh; i{k ä dh lkefxz; ä v©j vU;Fkk mfYyf[kr fd, x, d¢ vykok] ;g fo"k; lkexzh fØ,fVo d‚eUl ,fVªC;w'ku&'ks;j,ykbd 
ykblsal% http://creativecommons.org/licenses/by-sa/3.0/. d¢ varxZr miyC/k djkÃ xÃ gSA uhps nh xÃ lkexzh ekfydkuk 
gd dh gS rFkk ykblsal d¢ varxZr gh mi;¨x dh xÃ gS] rFkk bldk fØ,fVo d‚Eeal ykblsal ls d¨Ã okLrk ugÈ gSA bldk vFkZ ;g 
gS fd bl lkexzh dk mi;¨x ckn d¢ OER laLdj.k esa vf/kdkj /kkjd¨a dh fcuk vuqefr d¢ iqu% bLrseky ugÈ fd;k tk ldrkA 
blesa TESS&India] OU v©j UKAID  y¨x¨ dk mi;¨x 'kkfey gSA 

bl bdkÃ esa lkexzh d¨ iqu% ÁLrqr djus dh vuqefr d¢ fy, fuEu Lj¨r ä dk —rKrk:ih vkÒkj fd;k tkrk gS% 

lalk/ku 1% ^foKku dh Òk"kk* ls vuqdwfyr 
(http://teachers.sduhsd.k12.ca.us/wslijk/documents/LanguageofScience.doc)- (Resource 1: adapted from 
'Language of science' (http://teachers.sduhsd.k12.ca.us/wslijk/documents/Language 
ofScience.doc)). 

d‚ihjkbV d¢ Lokfe; ä ls laidZ djus dk izR;sd Á;kl fd;k x;k gSA ;fn vutkus esa fdlh dh vuns[kh gqÃ g¨ r¨ Ádk'kd d¨ igyk 
volj feyrs gh vko';d O;oLFkk,a djus esa [kq'kh g¨xhA 




