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fofèkd ?kks"k.kk,¡

 bl iqLrd eas izdkf'kr lwpuk,¡] lekpkj] Kku ,oa rF; iwjh rjg ls lR;kfir fd;s x, gSaA fiQj Hkh] ;fn dksbZ 

tkudkjh ;k rF; xyr izdkf'kr gks x;k gks rks izdk'kd] laiknd ;k eqnzd mlls fdlh O;fDr&fo'ks"k ;k laLFkk 

dks igq¡ph {kfr ds fy;s f”kEesnkj ugha gSA

 ge fo'okl djrs gSa fd bl iqLrd esa Nih lkexzh ys[kdksa }kjk ekSfyd :i ls fy[kh xbZ gSA vxj dkWihjkbV 

mYya?ku dk dksbZ ekeyk lkeus vkrk gS rks izdk'kd dks f”kEesnkj ugha Bgjk;k tk,xkA

 lHkh fooknksa dk fuiVkjk fnYyh U;kf;d {ks=k esa gksxkA

 © dkWihjkbV% VDK Publications Pvt. Ltd. (n`f"V ifCyds'kUl)] lokZfèkdkj lqjf{krA bl izdk'ku ds fdlh Hkh 

va'k dk izdk'ku vFkok mi;ksx] izfrfyihdj.k] ,sls ;a=k esa HkaMkj.k ftlls bls iqu% izkIr fd;k tk ldrk gks ;k 

LFkkukarj.k] fdlh Hkh :i esa ;k fdlh Hkh fofèk ls (bysDVªkWfud] ;kaf=kd] iQksVks&izfrfyfi] fjdkWfM±x ;k fdlh vU; 

izdkj ls) izdk'kd dh iwokZuqefr ds fcuk ugha fd;k tk ldrkA

 ,e-ih- fizaVlZ] ch&220] isQ”k&2] uks,Mk (mÙkj izns'k) ls eqfnzrA



nks 'kCn---

fç; ikBdks]

viuh LFkkiuk ds le; ls gh gekjk mís'; ;gh jgk gS fd ge vki ikBdksa dks Js"B xq.koÙkk dh ikBÔ&lkexzh miyC/ djk ldsaA 

blh ladYi ds lkFk ge viuh ;k=kk esa c<+rs x,A gesa bl ckr dh •q'kh gS fd bl ;k=kk esa vki ikBdksa dk vikj Lusg çkIr gqvk] ftlls 

gesa vkSj vkxs c<+us rFkk u, ç;ksxksa dks vk”kekus dk gkSlyk feykA gekjs fofHkUu IysViQkWElZ ij fo|kFkhZ gels laokn djrs gSa vkSj viuh 

ckr ge rd igq¡pkrs gSaA ge bu laokn ij xaHkhjrk ls fopkj djrs gSa rFkk gekjh dksf'k'k jgrh gS fd vkids vf/d ls vf/d tk;”k lq>koksa 

dks ewrZ :i çnku dj fn;k tk,A blh flyflys esa yacs le; ls ;g ekax gekjs ikl vk jgh Fkh fd ge ^eè; izns'k jkT; lsok (izkjafHkd 

,oa eq[;) ijh{kk* (MPPSC) ds fy;s Hkh iqLrdksa dk çdk'ku djsaA gekjh Hkh bl ckr dks ysdj lgefr Fkh fd fo|kfFkZ;ksa ds chp Js"B 

daVsaV miyC/ gksuk gh pkfg;sA ge tc Hkh dksbZ ubZ 'kq#vkr djrs gSa rks gekjh dksf'k'k ;gh jgrh gS fd ge Js"B xq.koÙkk dh ikBÔ&lkexzh 

ds vius ladYi ls fdlh Hkh dher ij le>kSrk u djsa] blfy;s bl çLrko ij ge yacs le; ls dke dj jgs Fks] ysfdu vusd pj.kksa ls 

xq”kjus ds ckn tc ge bl ckr dks ysdj vk'oLr gks x, fd ;s iqLrdsa vkids la?k"kZ dks vklku djus esa l{ke gSa] rc geus buds çdk'ku 

dk fu.kZ; fy;kA

vc] ge vkids le{k ,d ubZ iqLrd lhjh”k ds lkFk mifLFkr gSa] tks u dsoy ^eè; izns'k jkT; lsok (izkjafHkd ,oa eq[;) ijh{kk* 

dks laiw.kZrk ls doj djrh gS cfYd ;gk¡ dh vèkhuLFk @ ,dfnolh; ijh{kkvksa ds fy;s Hkh leku :i ls mi;ksxh gSA ;g dqy vkB iqLrdksa 

dh ,d lhjh”k gS] ftldh ik¡poha dM+h ds :i esa lkekU; foKku rFkk foKku ,oa izkS|ksfxdh dh iqLrd vc vkids gkFkksa esa gSA fof'k"V 

:i ls bl iqLrd dh ppkZ ds iwoZ ge vkidks la{ksi esa bl lhjh”k dh dqN fo'ks"krkvksa ls voxr djkuk pkgsaxs] rkfd vki bldh mi;ksfxrk 

vkSj viuh rS;kjh esa blds egÙo dk Bhd&Bhd vuqeku dj ldsaA 

;g lhjh”k eè; izns'k jkT; lsok ijh{kk ds laiw.kZ ikBÔØe (izkjafHkd ,oa eq[; ijh{kk) dks rks doj djrh gh gS] lkFk gh geus blesa 

mu vfrfjDr rF;ksa ,oa fo"k;&oLrqvksa dks Hkh 'kkfey dj fn;k gS tks eè; izns'k dh izeq[k vèkhuLFk @ ,dfnolh; ijh{kkvksa ds fy;s dkiQh 

egÙoiw.kZ gSaA blls vkidh fcuk vfrfjDr esgur ds vU; ijh{kkvksa dh Hkh rS;kjh gks tk,xh vkSj MPPSC ij eq[; iQksdl Hkh cuk jgsxkA 

bl lhjh”k dh çR;sd iqLrd yxHkx 400-600 i`"Bksa dh gSA çFkeæ"V;k vkidks ;g vkdkj cM+k yx ldrk gS ysfdu ,slk blfy;s gS rkfd 

,d gh lzksr ls vkidh iwjh rS;kjh gks ldsA tc vki bls i<+saxs rks bl ckr dks eglwl dj ik,axsA

vc] çLrqr iqLrd dh ckr djsa rks ;g lkekU; foKku rFkk foKku ,oa izkS|ksfxdh ds laiw.kZ ikBÔØe dks doj djrh gSA fo'ks"kKksa dh 

gekjh Vhe us bl fo"k; ls lacaf/r lHkh egÙoiw.kZ ekud iqLrdksa dk vè;;u dj vk;ksx dh ekax ds vuq:i mlds lkj dks eè; izns'k 

ds fo'ks"k lanHkZ esa çLrqr fd;k gSA gekjh Vhe us vc rd iwNs x, ç'uksa dk Hkh xaHkhjrk ls voyksdu fd;k gS rFkk ikBÔ&lkexzh dks blh 

vuq:i <kyk gSA bl iqLrd ds izR;sd vè;k; ds var esa foxr o"kks± esa iwNs x, iz'uksa ds lkFk&lkFk Hkfo"; ds fy;s laHkkfor iz'uksa dk Hkh 

ladyu fd;k x;k gSA blls vkidks u dsoy ijh{kk dh izÑfr dk vuqeku gks ldsxk cfYd vki i<+s gqq, ikB dks de le; esa fjokb”k 

Hkh dj ldrs gSaA rF;ksa dh lVhdrk ds fy;s gekjh Vhe us dbZ pj.kksa esa bls tk¡pk gS rFkk bl ckr dks lqfuf'pr fd;k gS fd iqLrd 

rF;kRed =kqfV;ksa ls eqDr gksA Hkk"kk vkSj çLrqrhdj.k ds Lrj ij Hkh gekjh dksf'k'k ;gh jgh gS fd laçs"k.k lgt vkSj cks/xE; gksA 

var esa ;g fd vc ;g iqLrd vkids gkFkksa esa gSA blds vafre fu.kZ;dÙkkZ Hkh vki gh gSaA vki bls i<+sa vkSj viuh jk; gesa crk,¡A blls 

gesa vkSj csgrj djus dh çsj.kk feyrh gSA vki viuh jk; gesa 8130392355 uacj ij okV~l,i eSlst ds ekè;e ls Hkst ldrs gSaA

	 lkHkkj]

	 çèkku laiknd

	 n`f"V ifCyds'kUl
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tho ,oa mudk oxhZdj.k lkekU; foKku rFkk foKku ,oa izkS|ksfxdh

A[kaM

tho foKku
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foKku dh og 'kk[kk] ftlds varxZr thoèkkfj;ksa dk vè;;u 
fd;k tkrk gS] tho foKku dgykrk gS] vFkkZr~ thoèkkfj;ksa dk foKku 
gh tho foKku gSA

^tho foKku* (Biology) 'kCn dh mRifÙk Bios = Life (thou) 
vkSj Logos = Study (vè;;u) ls gqbZ gS] ftldk iz;ksx loZizFke 
ySekdZ (Úk¡l) o VªSfojsul (teZuh) us fd;k FkkA tho foKku dks foKku 
dh ,d 'kk[kk ds :i esa vjLrw us LFkkfir fd;k FkkA buds }kjk fd;s 
x, dbZ egÙoiw.kZ vè;;uksa ds dkj.k bUgsa ^tho foKku dk tud* 
dgk tkrk gSA

pw¡fd lthoksa ds nks eq[; izdkj gSaµikni ,oa tarq] vr% tho 
foKku dh Hkh nks eq[; mi&'kk[kk,¡ gSaµ 1. tarq foKku (Zoology), 
2. ouLifr foKku (Botany)A

vjLrw dks ^tarq foKku dk tud* (Father of Zoology) vkSj 
fFk;ksizsQLVl dks ̂ ouLifr foKku dk tud* (Father of Botany) dgk 
tkrk gSA blh Øe esa fofy;e jkWDlcxZ dks ^Hkkjrh; ouLifr foKku 
dk tud* (Father of Indian Botany ) dgk tkrk gSA

orZeku esa ubZ&ubZ [kkstksa vkSj ubZ rduhdksa ,oa midj.kksa ds 
fodkl ds dkj.k tho foKku dh Hkh dbZ ubZ 'kk[kk,¡ fodflr gqbZ 
gSaA bu lHkh 'kk[kkvksa dks ge fuEufyf[kr :i esa foHkkftr djrs gSaµ

tho foKku (Biology)

Ñf"k foKku 

fpfdRlk 
foKku

i'kq 
fpfdRlk 
foKku

vkS"kfèk 
foKku

ekSfyd tho foKku 
(Basic Biology)

vkuqç;ksfxd tho foKku 
(Applied Biology)

ouLifr 
foKku 

çkf.k ;k 
tarq foKku

lw{etho 
foKku

tho foKku dh mi'kk[kk,¡ (Subdivisions of Biology)

	z vkWfuZFkksykWth (Ornithology): i{kh vè;;u gsrq tarq foKku dh 
,d 'kk[kkA

	z bZdksykWth (Ecology): i;kZoj.k@lthoksa ij muds pkjksa vksj ds 
i;kZoj.k ds izHkko dk vè;;uA

	z isfy;ksck;ksykWth (Palaeobiology): thok'e vè;;uA

	z izsQuksykWth (Phrenology): efLr"d ds fofHkUu Hkkxks a dh 
fØ;k'khyrk rFkk fof{kIrrk dk vè;;uA

	z ,aFkksykWth (Anthology): iwQyksa dk vè;;uA

	z ,xzksLVksykWth (Agrostology): ?kkl ls lacafèkr vè;;uA

	z ,aVkseksykWth (Entomology): dhVksa dk oSKkfud vè;;uA

	z iSjkflVksykWth (Parasitology): ijthoh thoksa dk vè;;uA

	z eSysdksykWth (Malacology): eksyLdk ,oa blds [kksyksa (Shells) 
dk vè;;uA

	z vkuqoaf'kdh (Genetics): thoksa ds vkuqoaf'kd y{k.kksa rFkk budh 
oa'kkxfr dk vè;;uA

	z tukafddh ;k tulkaf[;dh (Demography): ekuo tula[;k 
,oa ekuo tkfr ds egÙoiw.kZ vk¡dM+ksa dk vè;;uA

	z ok;jl foKku (Virology): fo"kk.kqvksa dk vè;;uA

	z bFkuksykWth (Ethnology): fofHkUu laLÑfr;ksa ds oSKkfud fooj.kksa 
dk rqyukRed vè;;uA

	z bFkuksxzkiQh (Ethnography): fdlh fof'k"V laLÑfr dk vè;;uA

	z bFkksykWth (Ethology): ekuo lfgr lHkh tarqvksa ds O;ogkj dk 
vè;;uA

	z ,fFkDl (Ethics): uSfrd vkpkj rFkk dÙkZO; dk euksoSKkfud 
vè;;uA

	z ck;ksfuDl (Bionics): tSfod txr eas gksus okys dk;Z xq.k ,oa 
i¼fr dk vè;;u vkSj vtSo ra=k ij bldk iz;ksxA

	z ck;ksuksfeDl (Bionomics): thoèkkfj;ksa dk muds okrkoj.k ds 
lkFk lacaèk dk vè;;uA

	z ck;ksukseh (Bionomy): thou ds fu;eksa (Laws of Life) dk 
vè;;uA

	z iSfy;ks&ouLifr (Palaeo–Botany): ikni thok'eksa dk vè;;uA

	z dk£M;ksykWth (Cardiology): ân; ls lacafèkr vaxksa ds jksxksa dk 
vè;;uA

	z ;wjksykWth (Urology): tuu vax ,oa ew=k ra=k ls lacafèkr jksxksa dk 
vè;;uA

	z U;wjksykWth (Neurology): raf=kdk ra=k ls lacafèkr jksxksa dk vè;;uA

	z tsjksUVksykWth (Gerontology): o`¼koLFkk ,oa dkyizHkkou ls 
lacafèkr tho foKku dh ,d 'kk[kkA

	z vkWUdksykWth (Oncology): dSalj ls lacafèkr V~;wej ds vè;;u 
gsrq fpfdRlk foKku dh ,d 'kk[kkA

	z VsjSVksykWth (Teratology): 'kkjhfjd fodkl esa vkus okyh 
vlekurkvksa dk vè;;uA

	z iSMksykWth (Pedology): e`nk fuekZ.k ,oa izdkj dk oSKkfud 
vè;;uA

1 tho ,oa mudk oxhZdj.ktho ,oa mudk oxhZdj.k
(Organism and their Classification)
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tho ,oa mudk oxhZdj.kn`f"V ifCyds'kUl

	 1.	 thok.kqHkksth (cSDVhfj;ksisQt) gSµ
	 (a)	 iw¡N;qDr thok.kq
	 (b)	 uofufeZr thok.kq
	 (c)	 fo"kk.kq dks laØfer djus okyk thok.kq
	 (d)	 thok.kq dks laØfer djus okyk fo"kk.kq MPPCS (Pre), 2017

	 2.	 ^vYiQkYiQk* gS&
	 (a)	 ,d izdkj dh ?kkl	 (b)	 ,d tutkfr
	 (c)	 ,d i'kq	 (d)	 ,d uxj
� MPPCS (Pre), 2015

	 3.	 fdlus vkfo"dkj fd;k fd isM+&ikSèkksa esa thou gS\
	 (a)	 jkWcVZ dksp	 (b)	 ts-lh- cksl
	 (c)	 csatkfeu ÚSadfyu	 (d)	 yqbl ik'pj
� MPPCS (Pre), 2015

	 4.	 gSyksiQkbV~l vPNh o`f¼ djrs gSa&
	 (a)	 vEyh; e`nk esa	 (b)	 B.Mh e`nk esa
	 (c)	dSfYl;e ;qDr e`nk esa	 (d)	{kkjh; e`nk esa
� MPPCS (Pre), 2014

	 5.	 mM+us okyk Lruik;h gS&
	 (a)	 txqvkj	 (b)	 'kqrqjeqxZ
	 (c)	 iSfydu	 (d)	 pexknM+
� MPPCS (Pre), 2010

	 6.	 lcls cM+k Lruik;h dkSu&lk gS\
	 (a)	 Ogsy eNyh	 (b)	 vÚhdh gkFkh
	 (c)	 nfj;kbZ ?kksM+k	 (d)	 èkqzoh; Hkkyw
� MPPCS (Pre), 2010

	 7.	 dkSu&ls ikSèkksa esa ukbVªkstu LFkk;hdj.k dh {kerk gksrh gS\
	 (a)	 pkoy ,oa xsgw¡	 (b)	 eDdk ,oa xUuk
	 (c)	 puk ,oa vU; nygu	 (d)	 twV ,oa pkoy
� MPPCS (Pre), 2009

	 8.	 dFku (A) : ,d ikSèkk ftlesa u=ktu dh deh gS NksVs dn dk 
fodkl ,oa gYds gjs ,oa ihys jax dh ifÙk;ksa tSls y{k.k n'kkZ,xkA

		 dkj.k (R) : u=ktu gjh iÙkh fodkl ds fy;s f”kEesnkj gksrh gSA
	 (a)	 dFku (A) ,oa dkj.k (R) nksuksa i`Fkd'k% lgh gSa ,oa (R), 

(A) dk lgh Li"Vhdj.k gSA
	 (b)	 dFku (A) ,oa dkj.k (R) nksuksa i`Fkd'k% lgh gSa] fdarq (R) 

(A) dk lgh Li"Vhdj.k ugha gSA
	 (c)	 dFku (A) lgh gS] ysfdu dkj.k (R) xyr gSA
	 (d)	 dFku (A) xyr gS] ysfdu dkj.k (R) lgh gSA
� MPPCS (Pre), 2008

	 9.	 i'kqvksa ds ml lewg dk uke crkb;s ftlesa jDrxqgk gksrh gS&
	 (a)	 ,EiQhfc;u	 (b)	eRL;
	 (c)	vkFkksZiksMk ,oa eksyLdk	 (d)	,uhyhM
� PEB (PCRT), 2017

e/; izns'k ihlh,l (MPPCS) rFkk v/khuLFk lsokvksa esa iwNs x, ,oa laHkkfor iz'u

	 10.	 fuEu thoksa esa ls fdl ,d esa cká&fu"kspu gksrk gS\

	 (a)	 fcYyh	 (b)	es<d
	 (c)	 eqxhZ	 (d)	cdjh
� PEB (PCRT), 2017

	 11.	 chtnkj ikS/s_______esa j[ks tkrs gSa

	 (a)	 VsjhMksiQkbVk	 (b)	dod

	 (c)	 'kSoky	 (d)	iq"iksn fHkn~nh�
� PEB (PCRT), 2017

	 12.	 buesa ls dkSu&lk tkuoj Åu ugha nsrk gS\

	 (a)	 HksM+	 (b)	Å¡V
	 (c)	 ;kd	 (d)	fpaik”kh
� PEB (PCRT), 2016

	 13.	 lfØ; vkiad izfØ;k esa HkqDr'ks"k ty dk mipkj fdlds lkFk 
var£ufgr gS

	 (a)	 ok;oh; thok.kq	
	 (b)	vok;oh; thok.kq

	 (c)	 lk;uks thok.kq
	 (d)	 ok;oh; vkSj vok;oh; thok.kq nksuksa�PEB (PCRT), 2016

	 14.	 tyh; tho tSls eNfy;k¡ ukbVªkstu;qDr vif'k"V ________ 
ds :i esa mRlftZr djrh gSa rFkk i{kh _________ ds :i esa 
mRlftZr djrs gSaA 

	 (a)	 ;wfj;k] ;wfjd vEy	 (b)	veksfu;k] ;wfj;k

	 (c)	 ;wfj;k] veksfu;k 	 (d)	veksfu;k] ;wfjd vEy
� PEB (PCRT), 2016

	 15.	 vehck ds ckjs esa xyr dFku dk p;u dhft;sA

	 (a)	 iknkHk gS
	 (b)	 cgqdksf'kdh; gksrs gSa

	 (c)	 ijthoh vehck laxzg.kh dk dkj.k curk gS

	 (d)	 bls rkykc ds ikuh esa ns[kk tk ldrk gS
� PEB (PCRT), 2016

	 16.	 fuEu esa ls fdles okrkoj.k ds vuqlkj fyax fu/kZj.k gksrk gS\

	 (a)	 eDdk	 (b)	iihrk
	 (c)	 cksusfy;k	 (d)	e/qeD[kh
� PEB (PRT), 2017

	 17.	 fuEu esa ls vkSifuosf'kd dhV gS\

	 (a)	 yksdLV	 (b)	 xk;
	 (c)	 phafV;k¡	 (d)	 ePNj
� PEB (PRT), 2017

	 18.	 ,d eNyh crkb;s] tks 'kYd jfgr gksrh gS&

	 (a)	 dsV fiQ'k	 (b)	 dqÙkk eNyh

	 (c)	 dkiZ 	 (d)	 eqysV
� PEB (PRT), 2017
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tho ,oa mudk oxhZdj.k lkekU; foKku rFkk foKku ,oa izkS|ksfxdh

	 19.	 MkWfYiQu ds ,d lewg dks D;k dgk tkrk gS\
	 (a)	 ikWM	 (b)	lk¡M+
	 (c)	 xk;sa	 (d)	cNM+s
� PEB (PRT), 2016

	 20.	 'kSoky ikS/ksa esa uj vkSj eknk vax dgykrs gSa _________
	 (a)	 iqeax vkSj tk;kax	 (b)	 ,UFksfjfM;e vkSj vaMtuuh
	 (c)	 ,UFksfjfM;e vkSj L=kh/kuh	 (d)	 uj 'kadq vkSj eknk 'kadq
� PEB (PRT), 2016

	 21.	 tho foKku dk tud fdls dgk tkrk gS\
	 (a)	vjLrq	 (b)	yhfu;l
	 (c)	 fFkvksizQsLVl	 (d)	esaMy
� PEB (PRT), 2016

	 22.	 'kSoky (ykbdsu) _________ dk ,d lgthoh la?k gSA
	 (a)	 czsM eksYM vkSj gjs 'kSoky	 (b)	e'k:e vkSj gjs 'kSoky
	 (c)	 [kehj vkSj gjs 'kSoky	 (d)	lkbukScSVhfj;k vkSj dod
� PEB (Tehsildar), 2018

	 23.	 ykbdsu fdlds fuekZ.k esa dke esa vkrk gS\
	 (a)	 lqxaèk ,oa lkcqu	 (b)	HkksT; inkFkZ
	 (c)	 rduhdh midj.k	 (d)	fpfdRlk lkexzh
	 24.	 iq"ih; ikSèkksa dk vè;;u fdl 'kk[kk esa djrs gSa\
	 (a)	 fØIVksxsEl	 (b)	 iSQusjksxsEl
	 (c)	 czk;ksiQkbV~l	 (d)	 VsfjMksiQkbV~l
	 25.	 vèkksfyf[kr esa dkSu&lk xq.k ikniksa esa ugha ik;k tkrk gS\
	 (a)	 mRlthZ ra=k	 (b)	 o`f¼
	 (c)	 iztuu	 (d)	 'olu

	 26.	 ,ddks'kh;] ;wdSfj;ksfVd vkSj izdk'k&la'ys"kh dks fdl txr esa 
j[krs gSa\

	 (a)	 eksusjk	 (b)	 dod
	 (c)	 ,fuesfy;k	 (d)	izksfVLVk
	 27.	 ik¡p tho txr oxhZdj.k fdlus fn;k Fkk\
	 (a)	 vkj-,p- fOgVsdj	 (b)	 yhfu;l us
	 (c)	 fFk;ksÚsLV~l us	 (d)	 gfpUlu us
	 28.	 fuEufyf[kr esa ls dkSu&lk inkFkZ RNA rFkk DNA nksuksa esa ik;k 

tkrk gS&
	 (a)	 ,fMuhu	 (b)	 Fkk;ehu
	 (c)	 ;wjsfly	 (d)	 buesa ls dksbZ ughaA
	 29.	 fuEufyf[kr esa ls tarq txr dk lcls cM+k la?k dkSu&lk gS\
	 (a)	 ,fufyMk	 (b)	 vkFkksZiksMk
	 (c)	 iksjhisQjk	 (d)	flysUVªsVk
	 30.	 fiu Ñfe rFkk xksy Ñfe fuEufyf[kr esa ls fdl la?k ds varxZr 

vkrs gSa\
	 (a)	 ,sLdsyfeaFkht	 (b)	 ,fufyMk
	 (c)	 vkFkksZiksMk	 (d)	 flysUVªsVk

mÙkjekyk

	 1.	 (d)	 2.	 (a)	 3.	 (b)	 4.	 (d)	 5.	 (d)
	 6.	 (a)	 7.	 (c)	 8.	 (a)	 9.	 (c)	 10.	 (b)
	11.	 (d)	 12.	 (d)	 13.	 (a)	 14.	 (d)	 15.	 (b)
	16.	 (c)	 17.	 (c)	 18.	 (a)	 19.	 (a)	 20.	 (c)
	21.	 (a)	 22.	 (d)	 23.	 (a)	 24.	 (b)	 25.	 (a)
	26.	 (d)	 27.	 (a)	 28.	 (c)	 29.	 (b)	 30.	 (a)

e/; izns'k ihlh,l (MPPCS) eq[; ijh{kk esa iwNs x, ,oa laHkkfor iz'u

	 1.	 leqnzh ?kksM+k (10-20 'kCn)� MPPCS (Mains), 2018

	 2.	 e/qefD[k;ksa dh fofHkUu iztkfr;ksa ds uke fyf[k;sA oSKkfud fof/ }kjk e/q izkIr djus dh fof/ dk o.kZu dhft;sA (300 'kCn )
� MPPCS (Mains), 2018

	 3.	vfu"ksdtuu (10-20 'kCn)� MPPCS (Mains), 2016

	 4.	 ykbdsu (10-20 'kCn)� MPPCS (Mains), 2014

	 5.	vkFkksZiksMk (10-20 'kCn)
	 6.	 eksyLdk (10-20 'kCn)
	 7.	 FkSyksiQkbVk dk mi;ksx (50 'kCn)
	 8.	 ,aft;ksLieZ (50 'kCn)
	 9.	 fo"kk.kq D;k gksrs gSa\ (50 'kCn)
	10.	 izksVks”kksvk la?k dks ifjHkkf"kr dhft;sA (50 'kCn)
	11.	 lhysaVªsVk D;k gS\ (50 'kCn)
 	12.	 IysVhgsfYeUFkht oxZ rFkk ,fufyMk oxZ ds lanHkZ esa fyf[k;sA (200 'kCn)
	 13.	 eksusjk txr ,oa izksfVLVk txr esa varj Li"V djsaA (200 'kCn)
	 14.	 VsfjMksiQkbVk oxks± ds ikniksa ds lanHkZ esa fyf[k;sA (200 'kCn)
	 15.	dkMsZVk rFkk ukWu dkMsZVk esa varj Li"V djsaA (200 'kCn)
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tho foKku dh og 'kk[kk] ftlds varxZr dksf'kdk dh lajpuk 
,oa fØ;kdykiksa dk vè;;u fd;k tkrk gS] ^dksf'kdk foKku* 
(Cytology) dgykrk gSA

dksf'kdk % lajpuk ,oa dk;Z  
(Cell : Structure and Function)
	z dksf'kdk izR;sd thoèkkjh dh lajpukRed ,oa fØ;kRed bdkbZ gSA

	z izR;sd thoèkkjh (ikSèks o tarq) dk 'kjhj dksf'kdk ls feydj cuk 
gksrk gSA

	z dksf'kdk dh [kkst loZizFke jkWcVZ gqd (1665) us dhA LofufeZr 
lw{en'khZ ds }kjk dkWdZ dk vè;;u djus ij mUgksaus dqN [kks[kys 
d{kdksa dks ns[kk] ftUgsa mUgksaus dksf'kdk (Cell) dgkA

	z jkWcVZ gqd us viuh dksf'kdk lacaèkh [kkstksa dk o.kZu ̂ ekbØksxzkfiQ;k* 
(Micrographia) iqLrd esa fd;k gSA

	z jkWcVZ gqd us ftu d{kdksa dks dksf'kdk dgk Fkk] os okLro esa e`r 
dksf'kdk fHkfÙk (Dead Cell Wall) FkhaA
	z loZizFke thfor rFkk eqDr dksf'kdk dh [kkst Y;wosugkWd 

(Leeuwenhoek) us dh FkhA

dksf'kdk fl¼kar (Cell Theory)
dksf'kdk fl¼kar teZu ouLifrfoKkuh (German Botanist) 

'ykbMsu rFkk teZu tarqfoKkuh (German Zoologist) 'oku us fn;k 
FkkA dksf'kdk fl¼kar ds eq[; fcanq fuEufyf[kr gSaµ

	z izR;sd tho dk 'kjhj ,d dksf'kdk (,d dksf'kdh;) ;k dbZ 
dksf'kdkvksa (cgqdksf'kdh;) ls feydj cuk gSA

	z izR;sd dksf'kdk viuh iwoZorhZ dksf'kdkvksa ls gh curh gSA

	z lHkh dksf'kdkvksa dh ewy lajpuk o jklk;fud laxBu leku gksrs gSaA

	z izR;sd thoèkkjh viuh dksf'kdkvkas esa gksus okyh fØ;kvksa o 
ikjLifjd lacaèk ds dkj.k gh thfor (ltho) jg ikrk gSA

dksf'kdk fl¼kar dk viokn (Exception of Cell Theory)
fo"kk.kq tks fd ,d iw.kZ ijthoh (Obligate Parasite) gS] dksf'kdk 

fl¼kar dk viokn gS] D;ksafd fdlh ltho dksf'kdk esa izos'k djus 
ls iwoZ ;g fØLVy (Crystal) v.kq ds leku futhZo gksrk gS] tcfd 
ltho dksf'kdk esa izos'k djrs gh ;g o`f¼] iztuu tSls lthoksa ds 
xq.k n'kkZrk gSA

dksf'kdk dh vkÑfr ,oa eki (Shape & Size of Cell)
dksf'kdkvksa dh la[;k] vkÑfr ,oa eki esa fofoèkrk gksrh gS] 

ftldk mYys[k fuEufyf[kr gSµ

	z dksf'kdkvksa dh vkÑfr (Shape) xksykdkj (Round), ?kukdkj 
(Cuboidal), yach (Rod Shaped) vFkok 'kkf[kr (Branched) 
gks ldrh gSA

	z vc rd Kkr lw{ere dksf'kdk (Smallest Cell) PPLO (Pleuro 
Pneumonia like Organisms) vFkok ekbdksIyk”ek xSfylsfIVde 
(Mycoplasma Gallisepticum) gS] tks yxHkx 0.3 ekbØksu 
(10–7 eh.) gSA
	z 'kqrqjeqxZ dk vaMk lokZfèkd cM+h dksf'kdk gS] ftldk O;kl 6 bap 

(With Shell) gksrk gSA

,d dksf'kdh; tho (Unicellular Organisms)
os tho ftudk 'kjhj dsoy ,d dksf'kdk dk gh cuk gksrk gS] 

tSlsµ vehck] iSjkehf'k;eA

cgqdksf'kdh; tho (Multicellular Organisms)
os tho ftuds 'kjhj esa ,d ls vfèkd dksf'kdk,¡ ikbZ tkrh gSa] 

tSlsµ mPp ikni o tarqA

dksf'kdk ds izdkj (Types of Cell)
dksf'kdk esa ik, tkus okys dsanzd (Nucleus) dh lajpuk ds 

vkèkkj ij dksf'kdk,¡ nks izdkj dh gksrh gSaµ

izksdSfj;ksfVd dksf'kdk (Prokaryotic Cell)
,slh dksf'kdk,¡ ftuesa dsanzd vfodflr (Incipient) gksrk gS] 

izksoSQfj;ksfVd dksf'kdk,¡ dgykrh gSaA bu dksf'kdkvksa esa dsanzd f>Yyh 
ugha gksrh gSA thok.kq (Bacteria)] uhy gfjr 'kSoky (Blue Green 
Algae), ekbdksIyk”ek (Mycoplasma) vkfn thoksa dh dksf'kdk,¡ 
izksoSQfj;ksfVd dksf'kdkvksa oQs eq[; mnkgj.k gSaA

;wdSfj;ksfVd dksf'kdk (Eukaryotic Cell)
,slh dksf'kdk,¡ ftuesa dsanzd lqfodflr (Well Developed) ik;k 

tkrk gS] ;woSQfj;ksfVd dksf'kdk,¡ dgykrh gSaA mPp ikSèkksa ,oa tarqvksa 
esa ;woSQfj;ksfVd dksf'kdk ikbZ tkrh gSA bu dksf'kdkvksa esa dsanzd f>Yyh 
ikbZ tkrh gSaA

izksdSfj;ksfVd dksf'kdk ;wdSfj;ksfVd dksf'kdk

Pr = Primary (izkjafHkd@vkfn)
Karyon = (dsanzd)
;s vkfne dksf'kdk,¡ (Primitive 
Cells) gSaA buesa izkjafHkd o 
vfodflr dsanzd gksrk gSA

Eu = Well Developed (fodflr)
Karyon = (dsanzd)
;s lqfodflr dksf'kdk,¡ gSaA buesa 
iw.kZ fodflr dsanzd ik;k tkrk gSA

2 dksf'kdk foKkudksf'kdk foKku
(Cytology)
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Ård dksf'kdkvksa dk ,d ,slk lewg gS] ftudk mn~Hko ,d gh 
mQrd ls gksrk gS rFkk muds dk;Z Hkh izk;% leku gksrs gSaA vfèkdka'k 
Årdksa dk vkdkj ,oa vkÑfr ,d leku gksrh gS vFkkZr~ ,d leku 
vkÑfr okyh os dksf'kdk,¡ tks fdlh dk;Z dks ,d lkFk laiUu djrh 
gSa] lewg esa feydj ,d mQrd dk fuekZ.k djrh gSaA

'kjhj dk izR;sd fo'ks"k dk;Z dksf'kdkvksa ds ,d fo'ks"k lewg 
}kjk fd;k tkrk gS vFkkZr~ 'kjhj ds vanj ,d fuf'pr dk;Z] ,d 
fuf'pr LFkku ij dksf'kdkvksa ds ,d fof'k"V lewg }kjk laiUu fd;k 
tkrk gSA dksf'kdkvksa ds ;s lewg mQrd dgykrs gSa] tSls& is'kh mQrd] 
jDr bR;kfnA

ikSèkksa vkSj tarqvksa ds dk;Z ,oa lajpuk esa varj ds dkj.k muds 
mQrdksa esa Hkh Li"V varj gksrk gSA pw¡fd ikSèks xfr ugha djrs cfYd 
lajpukRed n`<+rk ds lkFk fLFkj jgrs gSa] vr% muds vfèkdka'k mQrd 
lgkjk nsus okys gksrs gSa rFkk mUgsa lajpukRed 'kfDr iznku djrs gSaA 
mYys[kuh; gS fd ,sls vfèkdka'k mQrd e`r gksrs gSa] ysfdu thfor 
mQrdksa ds leku gh ;kaf=kd 'kfDr iznku djrs gSaA blds foijhr tarqvksa 
ds vfèkdka'k mQrd thfor gksrs gSaA

ge tkurs gSa fd ikSèkksa dh o`f¼ thou Hkj gksrh jgrh gS] ysfdu 
tarqvksa esa ,d fuf'pr mez ds ckn o`f¼ ugha gksrh gSA blds vykok 
ikSèkksa dh o`f¼ dqN {ks=kksa esa gh lhfer jgrh gS] tcfd tarqvksa esa ,slk 
ugha gksrk gSA

ikni Ård (Plant Tissue)

ikni Ård

foHkT;ksrd Ård LFkk;h Ård

tfVyljy

tkbye Ýyks,e

	� 'kh"kZLFk foHkT;ksrd

	� varosZ'kh foHkT;ksrd

	� ik'oZ foHkT;ksrd
	� e`nq Ård

	� LFkwydks.k Ård

	� n`<+ Ård

foHkT;ksrd Ård (Meristematic Tissue)

budk eq[; dk;Z dksf'kdk foHkktu }kjk fujarj ubZ dksf'kdkvksa 
dk fuekZ.k djuk gSA dksf'kdk,¡ foHkkftr gksdj ikSèkksa dh yackbZ vkSj 
eksVkbZ dks c<+kus esa lgk;d gksrh gSaA

'kh"kZLFk foHkT;ksrd 
(Apical Meristematic)

'kh"kZ dh yackbZ esa òf¼ djrk gSA

varosZ'kh foHkT;ksrd  
(Intercalary Meristematic)
ioZlafèk ds eè; dh yackbZ  

esa o`f¼ djrk gSA

ik'oZ foHkT;ksrd
(Lateral Meristematic)

ikSèks dh pkSM+kbZ esa o`f¼ djrk gSA

vofLFkfr ds vkèkkj ij foHkT;ksrd Ård dks rhu Hkkxksa esa 
foHkkftr fd;k x;k gS%

	(a)	 'kh"kZLFk foHkT;ksrd Ård (Apical Meristematic Tissue)
	(b) 	varosZ'kh foHkT;ksrd Ård (Intercalary Meristematic Tissue)
	 (c)	 ik'oZ foHkT;ksrd Ård (Lateral Meristematic Tissue)
buds izeq[k y{k.k fuEufyf[kr gSa&

	z foHkT;ksrd dh dksf'kdk,¡ vfèkd fØ;k'khy gksrh gSa rFkk bldh 
dksf'kdk fHkfÙk iRkyh gksrh gSA

	z ;s vkil eas l?kurk ls tqM+h jgrh gSa] blfy;s buesa vardksZf'kdh; 
LFkku ugha gksrk gSA

	z blesa ,d Li"V dsanzd vkSj l?ku ,oa i;kZIr dksf'kdk nzO; ik;k 
tkrk gSA

'kh"kZLFk foHkT;ksrd Ård  
(Apical Meristematic Tissue)
	z ;g mQrd tM+ ,oa rus ds 'kh"kZ Hkkx esa ik;k tkrk gSA

	z bl mQrd }kjk yackbZ esa o`f¼ gksrh gSA

	z bl mQrd dk fuekZ.k izkFkfed foHkT;ksfrdh ds }kjk gksrk gSA

3 ÅrdÅrd
(Tissue)
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tSo v.kq mu leLr v.kqvksa dks dgk tkrk gS tks fdlh Hkh tho 
(Living Organisms) esa ik, tkrs gSaA ;s v.kq tfVy dkcZfud v.kq 
gksrs gSa rFkk budk fuekZ.k ltho thoksa ds 'kjhj esa gksrk gSA ;s lthoksa 
ds 'kjhj ds fodkl ,oa j[kj[kko gsrq vko';d gksrs gSaA tSls dkcksZgkbMªsV] 
izksVhu] vehuksa vEy] Mh,u, ,oa vkj,u, izeq[k tSo v.kq gSA dkcZfud 
;kSfxdksa dh Hkk¡fr budk fuekZ.k dkcZu] gkbMªkstu ukbVªkstu rFkk vkWDlhtu 
ls gksrk gSA

iks"k.k dh fofèk;k¡ (Mode of Nutrition)

thoksa esa lHkh vko';d iks"kd inkFkks± dk varxzZg.k tks fd mudh 
òf¼] fodkl ,oa j[k&j[kko rFkk lHkh tSo izØeksa dks lqpk# :i ls 
pykus ds fy;s vko';d gS] iks"k.k dgykrk gSA ;s vko';d iks"kd 
inkFkZ vkgkj ls izkIr fd;s tkrs gSaA thoèkkfj;ksa esa iks"k.k dh fHkUu&fHkUu 
fofèk;k¡ ikbZ tkrh gSaA [kk| izkfIr ds vkèkkj ij thoèkkfj;ksa dks nks 
lewgksa esa ck¡Vk tkrk gS%

	(A)	 Loiks"kh (Autotroph)

	(B)	 fo"keiks"kh@ijiks"kh (Heterotroph)

(A) Loiks"kh (Autotroph)
dsoy ikni gh vius ifjos'k esa mifLFkr ty] dkcZu MkbvkWDlkbM 

,oa [kfut ls viuk Hkkstu cukrs gSaA iks"k.k dh og fofèk ftlesa tho 
viuk Hkkstu Lo;a la'ysf"kr djrs gSa] Loiks"k.k dgykrk gS rFkk ,sls 
tho Loiks"kh dgykrs gSaA

Loiks"kh nks izdkj ds gksrs gSa& izdk'k la'ys"kh ,oa jlk;u la'ys"khA

	z izdk'k la'ys"kh% bl fofèk esa ikSèkksa dks izdk'k la'ys"k.k dh fØ;k 
esa CO2 ds vfrfjDr ty ,oa dqN vdkcZfud inkFkks± dh 
vko';drk gksrh gSA

	z jlk;u la'ys"kh% ;fn Loiks"kh viuk Hkkstu jklk;fud ÅtkZ dk 
iz;ksx djds rS;kj djrs gSa rks mls jlk;u la'Yks"kh dgrs gSaA

	z dhVHk{kh ikni% ;s ikni dhVksa dk Hk{k.k djrs gSaA budh 
ifÙk;k¡ ?kM+suqek vkÑfr esa cuh gksrh gSa] ftlesa vusd jkse gksrs 
gSaA tc dhV bu jkseksa esa i¡Ql tkrk gS rks ?kM+s esa mifLFkr ikpd 
jl }kjk budk ikpu gksrk gSA ;s ikSèks vYi [kfut ;k vEyh; 
e`nk esa mxrs gSa tgk¡ ukbVªkstu dh deh gksrh gSA ukbVªkstu dh 
deh dks iwjk djus ds fy;s ;s dhVksa dks viuk vkgkj cukrs gSaA 
dhVHk{kh ikni eq[;r% nkftZfyax] uSuhrky ,oa d'ehj esa ik, 
tkrs gSaA ;s viuk Hkkstu Lo;a izdk'k la'ys"k.k fofèk }kjk cukrs 
gSaA mnkgj.k& ohul ÝykbZ VªSi] luM~;w] ?kVi.khZ (Pitcher Plant)A

?kVi.khZ (Pitcher Plant)

	� ?kVi.khZ es?kky; dh [kklh igkfM+;ksa esa ik;k tkus okyk ,d 
dhVkgkjh ikni gksrk gSA bldh dqN vU; iztkfr;k¡ Hkh gSa] tSls& 
fgekpy izns'k esa cksVyj oVZ] vesfjdk esa ohul ÝykbZ Vsªi rFkk 
CySMjoVZ uked dhVkgkjh ;k ek¡lkgkjh ikSèkk Hkkjr ds vfèkdka'k 
tyk'k;ksa esa ik;k tkrk gSA
	� ;s ikSèks lkekU;r% izdk'k la'ys"k.k dh fØ;k&fofèk ls gh viuk 
Hkkstu [kqn cukrs gSaA ;s ikSèks ,slh feV~Vh esa mxrs gSa] tgk¡ feV~Vh 
vEyh; ;k nynyh gksrh gSA bl rjg dh feV~Vh esa ukbVªkstu 
dh deh gksrh gSA
	� ;s ikSèks blh ukbVªkstu dh deh dks iwjk djus ds fy;s rFkk vius 
o`f¼ vkSj fodkl dks cuk, j[kus ds fy;s dhVkgkjh ;k ek¡lkgkjh 
gks tkrs gSaA bUgha dhVksa dks ekjdj ;s ukbVªkstu dh izkfIr djrs gSaA
	� bu ikSèkksa dh cukoV vR;ar lqanj gksrh gS] ftlls dhV budh 
vksj vkdf"kZr gksrs gSa vkSj tSls gh dhV bu iq"iksa ij cSBrs gSa 
bu ikSèkksa ds f'kdkj djus okys vaxd lfØ; gks tkrs gSaA bu 
vaxdksa esa ,d izdkj dk ikpd ,atkbe ik;k tkrk gS] tks dhVksa 
dks xyk nsrs gSa] ftlls ikSèkksa dks ukbVªkstu dh izkfIr gks tkrh gSA

(B) fo"keiks"kh@ijiks"kh (Heterotroph)
	z ekuo lfgr vU; izk.kh viuk Hkkstu ikSèkksa rFkk vU; thoksa ls 
izkIr djrs gSa] mUgsa fo"keiks"kh dgrs gSaA

	z bl rjg ds iks"k.k esa nwljs thoksa }kjk la'ysf"kr [kk| dk iz;ksx 
Hkkstu ds :i esa fd;k tkrk gSA ;s fuEufyf[kr gSa&

	� ijthoh% ,sls tho tks fdlh vU; tho] ftls es”kcku tho 
dgrs gSa] ij vius iks"k.k ds fy;s fuHkZj jgrs gSaA mnkgj.k& 
dLdqVk (vejcsy)] vkWLVªsfy;u fØlel Vªh bR;kfnA

	� e`Rkthoh% blesa tho fdlh e`r ;k fo?kfVr tSfod inkFkZ ls 
iks"kd rÙo izkIr djrs gSa] tSls dod (jkbtksil ,oa ,xSfjd)_ 
fu;ksf'k;k] ,yksosjk bR;kfnA

,d ijthoh ij nwljs ijthoh ds vkfJr jgus dks 
miijthfork (Hyperparasitism) dgrs gSaA

	� lgthoh ikni% nks fHkUu iztkfr;ksa ds ikniksa ds chp ds 
u”knhdh lacaèk dks lgthfork rFkk ,sls ikniksa dks lgthoh 
ikni dgrs gSaA ykbdsu lgthoh lacaèk dk mnkgj.k gSA dod 

'kSoky dks vkokl] ty ,oa iks"kd rÙo iznku djkrk gS rFkk 

'kSoky izdk'k la'ys"k.k }kjk la'ysf"kr [kk| dod dks iznku 

djkrk gSA

4 tSo v.kqtSo v.kq
(Bio Molecules)
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ekuo 'kjhj ds ra=k ds varxZr mu lHkh vaxksa dk vè;;u fd;k 
tkrk gS] ftuds ekè;e ls ekuo 'kjhj dk laiw.kZ thou pozQ 
liQyrkiwoZd lapkfyr gksrk gSA buesa izeq[k gSa& ikpu ra=k] 'olu ra=k] 
ifjlapj.k ra=k] dadky ra=k] iztuu ra=k] mRltZu ra=k rFkk raf=kdk ra=k 
vkfnA blds vfrfjDr blesa #fèkj ds la;kstu ds lkFk&lkFk ekuo 
'kjhj esa fo|eku izeq[k xzafFk;ksa o buls gksus okys lzko.k (gkWeksZu ,oa 
,atkbe) dk Hkh vè;;u fd;k tkrk gSA

ikpu ra= (Digestive System)
euq"; ds ikpu ra=k esa lfEefyr vaxksa dks nks eq[; Hkkxksa esa ck¡Vk 

x;k gS%
	 1.	 vkgkj uky	 2.	 lgk;d ikpu xzafFk;k¡

vkgkj uky (Alimentary Canal)
;g ,d yach o lrr~ ufydk gS] tks eq[k (Mouth) ls xqnk 

(Anus) rd iSQyh gqbZ gksrh gSA euq"; dh vkgkj uky yxHkx 30 iQhV 
yach gksrh gS] tks fuEufyf[kr Hkkxksa esa c¡Vh jgrh gSµ
	z eq[kxqgk
	z xzluh
	z xzkluyh
	z vkek'k;

	z NksVh vk¡r
	z cM+h vk¡r
	z xqnk&}kj

eq[kxqgk (Buccal Cavity)
euq"; dk eq[k ,d njkj dh Hkk¡fr gksrk gS] tks ckgj xkyksa rFkk 

gksaBksa vkSj vanj elwM+ksa (Gums) o nk¡rksa ls f?kjk jgrk gSA
	z eq[kxqgk esa vanj dh vksj {kSfrt Hkkx dks rkyw (Palate) dgk tkrk 
gSA rkyw eq[kxqgk rFkk uklkxqgk dks vyx&vyx djrk gSA
	z ;woqyk (Uvula) ,d eqyk;e ‘V’ vkdkj dh jpuk gS] tks eqyk;e 
rkyw ls uhps dh rjiQ yVdh jgrh gSA
	z eq[kxqgk ds iQ'kZ ij ,d ek¡ly eksVh jpuk ikbZ tkrh gS] ftls 
thHk (Tongue) dgrs gSaA thHk eq[kxqgk ls ,d lajpuk izQhuqye 
(Frenulum) ds }kjk tqM+h jgrh gSA
	z Lokn dk vuqHko djus ds fy;s thHk dh mQijh lrg ij Lokn 
dfydk,¡ (Taste Buds) ikbZ tkrh gSa tks ehBk] [kV~Vk] uedhu 
o dM+os Lokn dk vuqHko djokrh gSaA
ykj xzafFk;k¡ (Salivary Glands): euq"; esa rhu tksM+h ykj xzafFk;k¡ 

ikbZ tkrh gSa] tks fuEufyf[kr gSa&
	 1.	 vèkksftàk (Sublingual Gland): ;g ftàk ds nksuksa vksj 

,d&,d mifLFkr gksrh gS] tks cFkksZfyu ufydk@fjfoul ufydk 
}kjk [kqyrh gSA

	 2.	 vèkkseSfDlyk (Submaxillary Gland): ;g tcM+s ds eè; esa 
eSfDlyk vfLFk ds nksuksa vksj ,d&,d mifLFkr gksrh gS] tks 
OgkVZu ufydk (Wharton’s Duct) }kjk [kqyrh gSA

	 3.	 vèkksguq (Parotid Gland): ;g nksuksa dkuksa ds uhps ,d&,d 
mifLFkr gksrh gS vkSj ;g lcls cM+h ykj xzafFk gksrh gSA

ykj (Saliva)
	z lHkh ykj&xzafFk;k¡ ykj lzkfor djrh gSa] ftlesa 99% ty rFkk 1% 
ikpd ,atkbEl&Vk;fyu (Ptylin) o ykblkstkbe (Lysozyme) 
gksrs gSaA

	z Vk;fyu LVkpZ dk ikpu djds mls ekYVkst esa ifjofrZr dj 
nsrk gSA

	z ykj dk pH eku lkekU;r% yxHkx 6.8 gksrk gS (gkyk¡fd bldk 
;g pH eku [kkus ls iwoZ rFkk [kkus ds ckn Øe'k% 7.5 ls 6.5 
ds eè; ifjofrZr gksrk jgrk gSA) rFkk euq";ksa esa ykj dk lzko.k 
0.5–2.0 yhVj izfrfnu gksrk gSA
	z ykj esa mifLFkr ykblkstkbe rFkk Fkk;kslkbusV vk;u lw{ethoksa 
dks ekjus dk dk;Z djrs gSaA

	z es<d vkSj Ogsy eNyh esa ykj&xzafFk;k¡ ugha ikbZ tkrh gSaA

nk¡r (Tooth)
	z eq[kxqgk ds mQijh rFkk fupys nksuksa tcM+ksa ij nk¡r ik, tkrs gSaA

	z euq"; ̂ fo"kenarh* (Heterodont) gksrk gS vFkkZr~ euq"; esa fHkUu&fHkUu 
izdkj ds (4 izdkj ds) nk¡r ik, tkrs gSa] tSlsµÑard (Incisor), 
jnud (Canine) vxzpoZ.kd (Premolar) o poZ.kd (Molar)A
	z euq"; ds nk¡r ^xrZnarh* (Thecodont) gksrs gSa vFkkZr~ nk¡r tcM+s 
dh gfM~M;ksa esa èk¡ls jgrs gSaA

	z euq"; ds nk¡r ^f}okjnarh* (Diphyodont) gksrs gSa vFkkZr~ thou esa 
;s nks ckj fudyrs gSaA yxHkx 20 nk¡r euq";ksa esa f}okjnarh gksrs gSaA
	z f'k'kqvksa esa vxzpoZ.kd (Premolar) ugha ik, tkrs gSa vFkkZr~ euq"; 
esa 12 nk¡r ,dokjnarh (Monophyodont) gksrs gSa] tks thou esa 
dsoy ,d ckj gh fudyrs gSaA

	z Ñard (Incisor) lcls vkxs ds nk¡r gSa] ftudk dk;Z Hkkstu dks 
dkVuk gksrk gSA

	z jnud (Canine) uqdhys nk¡r gksrs gSa] ftudk dk;Z Hkkstu dks 
iQkM+uk gksrk gSA

	z vxzpoZ.kd rFkk poZ.kd dks ̂ xky nar* (Cheek Teeth) dgk tkrk 
gS] ftudk dk;Z Hkkstu dks ihluk gksrk gSA

	z rhljs poZ.kd yxHkx 20 o"kZ dh vk;q esa fudyrs gSa] ftUgsa cqf¼ 
nar (Wisdom Teeth) dgrs gSaA

5 ekuo 'kjhj ds ra=ekuo 'kjhj ds ra=
(Systems of Human Body)
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LokLF; (Health)

LokLF; ewy :i ls thfor O;fDr;ksa dh dk;kZRed ,oa mikip;h 
{kerk n'kkZrk gSA ;g O;fDr ds 'kjhj vkSj eu dh ,d lkekU; n'kk 
gS tks chekjh] pksV vkSj nnZ ls jfgr gksrh gSA fo'o LokLF; laxBu 
us 1946 esa LokLF; dh foLr`r ifjHkk"kk nhA bl ifjHkk"kk ds vuqlkj 
LokLF; O;fDr ds 'kkjhfjd] ekufld vkSj lkekftd lq[k dh og 
n'kk gS] tks jksx ;k #X.krk ls eqDr jgsA bl ifjHkk"kk ds vuqlkj] fdlh 
O;fDr dk LoLFk gksuk dsoy mlds 'kkjhfjd LokLF; ij gh fuHkZj 
ugha djrk cfYd mlds ekufld :i ls LoLFk jgus ij Hkh fuHkZj 
djrk gSA

LokLF; dh ;g O;kid ifjHkk"kk izpfyr èkkj.kk ^LoLFk 'kjhj esa 
LoLFk eu dk okl gksrk gS* dks iq"V djrh gSA

LokLF; ds nks vo;o gSa& nSfgd LokLF;] ekufld LokLF;

nSfgd LokLF; (Physical Health)
nSfgd LokLF; ls rkRi;Z LoLFk 'kjhj ls gksrk gSA ;g 'kkjhfjd 

vH;kl] vPNs vkgkj vkSj i;kZIr vkjke dk ifj.kke gS rFkk 'kkjhfjd 
LokLF; O;fDr }kjk lHkh dk;Z djus dk vkèkkj gSA LokLF; dks cuk, 
j[kus ds fy;s mfpr iks"k.k] 'kkjhfjd o”ku fu;a=k.k] eknd inkFkZ 
O;luksa ls nwj jguk rFkk i;kZIr uhan ysuk vkfn dkjd egÙoiw.kZ gSaA

ekufld LokLF; (Mental Health)
ekufld LokLF;] ekufld vkSj laosxkRed :i ls LoLFk jgus 

dh n'kk gSA vPNs ekufld LokLF; okys O;fDr esa ekufld chekfj;k¡ 
ugha gksrh gSaA fo'o LokLF; laxBu ds vuqlkj ¶ekufld LokLF; 
oS;fDrd :i ls lq[k dh ,slh voLFkk gS] ftlesa O;fDr viuh {kerkvksa 
dk vuqHko djrk gSA og vius nSfud thou ds rukoksa dk lkeuk 
djus dh {kerk j[krk gSA¸

;gk¡ ij egÙoiw.kZ gS fd ekufld chekfj;ksa ls eqfDr ek=k gh 
vPNs ekufld LokLF; dk lwpd ugha gS] cfYd ;g O;fDr }kjk 
izlUurkiwoZd thou thus] thou dh izfrdwy fLFkfr ls fudyus] viuh 
miyfCèk] izsj.kk dks mUur djus] ifjfLFkfr;ksa ds lkFk lek;kstu djus 
dh {kerk dk Hkh lwpd gksrk gSA

ijarq fofHkUu vkarfjd&cká dkj.kksa dk izHkko Hkh gekjs LokLF; 
ij iM+rk gSA 'kkjhfjd&ekufld foÑfr;k¡ tUe ysrh gSaA c<+rh gqbZ 
tula[;k] ?kuh vkcknh okys {ks=kksa esa jgu&lgu] i;kZoj.kh; leL;kvksa 
o iznw"k.k ds dkj.k LoLFk thou ds fy;s vko';d okrkoj.k cuk, 
j[kuk ,d xaHkhj leL;k gSA

LokLF; ds fuèkkZjd (Determinants of Health)

fo'o LokLF; laxBu ds vuqlkj fuEufyf[kr dkjd gekjs LokLF; 
vkSj LokLF; ns[kHkky lsokvksa dks izHkkfor djrs gSa&

	z fuokl LFkku

	z vkl&ikl dk okrkoj.k

	z vkuqoaf'kd fLFkfr

	z vk;

	z f'k{kk Lrj

	z fe=kksa ,oa ifjokj ds lkFk gekjk lacaèk

ikfjHkkf"kd 'kCn

	� LokLF; f=kdks.k (Health Triangle): LoLFk jgus vkSj LokLF; 
dks mUur djus ds fy;s 'kkjhfjd] ekufld vkSj lkekftd 
LokLF; dk la;ksx egÙoiw.kZ gksrk gSA bls lfEefyr :i esa 
LokLF; f=kdks.k dgk tkrk gSA

	� chekjh@jksx (Disease): chekjh@jksx og izfrdwy fLFkfr gS] 
tks tho ds 'kjhj dks izHkkfor djrh gSA cká dkjdksa (tSls& 
laØe.kdkjh jksx) ;k vkarfjd Lrj ij dk;kZRed dfe;ksa ds 
dkj.k jksx mRiUu gksrk gSA
	� foÑfr (Disorder): fpfdRlk ds {ks=k esa foÑfr ,d izdk;kZRed 
vfu;ferrk gSA fpfdRldh; foÑfr fuEufyf[kr :iksa esa Js.khc¼ 
dh tk ldrh gS&

	� ekufld foÑfr (Mental Disorder), 'kkjhfjd foÑfr 
(Physical Disorder), vkuqoaf'kd foÑfr (Genetic Disorder), 
HkkoukRed vkSj O;ogkjkRed foÑfr (Emotional and 
Behavioural Disorder) rFkk izdk;kZRed foÑfr (Functional 
Disorder)A

	� fpfdRldh; fLFkfr (Medical Condition): blesa lHkh jksx 
,oa foÑfr;k¡ fufgr gSaA

	� #X.krk (Morbidity): fdlh dkj.ko'k jksxtud voLFkk] 
vleFkZrk ;k [kjkc LokLF; #X.krk dk |ksrd gSA xaHkhj :i ls 
chekj jksfx;ksa esa #X.krk dk Lrj vkbZ-lh-;w- Ldksfjax iz.kkyh 
(ICU Scoring System) }kjk ekik tkrk gSA

izfrj{kk ra=k (Immune System)

ekuo 'kjhj izfrfnu vla[; jksxk.kqvksa ds laidZ esa vkrk gSA bu 
jksxk.kqvksa ls 'kjhj dh j{kk djus ds fy;s ekuo dk izfrj{kk ra=k dk;Zjr 
jgrk gSA ekuo izfrj{kk ra=k ds nks vo;o gSa&

6 ekuo LokLF; vkSj jksxekuo LokLF; vkSj jksx
(Human Health and Diseases)
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ekuo LokLF; vkSj jksx lkekU; foKku rFkk foKku ,oa izkS|ksfxdh

	z bafM;u esfMdy ,lksfl,'ku }kjk bl laØe.k ds fo"k; esa i;kZIr 
vkSj lVhd tkudkjh miyCèk djkus vkSj çHkkoh rjhds ls 
tk¡p&iM+rky djus ds fy;s ,d lfefr dk xBu fd;k x;kA

	z bl ok;jl dk laØe.k pexknM+ksa }kjk •k, x, iQyksa dh otg 
ls euq";ksa rFkk i'kqvksa esa iQSyrk gSA

i`"BHkwfe

	z loZçFke bl ok;jl dh igpku o"kZ 1998–99 ds nkSjku eysf'k;k 
,oa flaxkiqj esa dh xbZ FkhA

	z eysf'k;k ds fuikg xk¡o esa loZçFke bl ok;jl dh iqf"V dh 
xbZ FkhA

	z fuikg xk¡o ds uke ij gh bl ok;jl dk uke fuikg j•k x;k FkkA

fuikg ok;jl ds fo"k; esa

	z ;g ok;jl jkbcks U;wfDyd ,flM (RNA) ok;jl dk ,d çdkj gSA

	z bls NiV ds uke ls Hkh tkuk tkrk gSA

	z pexknM+ bl ok;jl ds laØe.k dk eq[; okgd gksrk gSA

	z ;g ok;jl tkuojksa ls balkuksa esa rFkk balkuksa&ls&balkuksa esa vklkuh 
ls iQSyus esa l{ke gSA

	z ok;q ls bl ok;jl ds laØe.k dk •rjk ugha ds cjkcj gksrk gSA

y{k.k

	z bl ok;jl ls laØfer O;fDr dks rs”k cq•kj gksrk gSA

	z blds vykok bl ok;jl ds laØe.k ds dkj.k O;fDr dks lk¡l 
ysus esa fnDdr gks tkrh gSA

	z bl ok;jl ls laØfer O;fDr esa dqN vU; çdkj dh leL;k,¡ 
Hkh mRiUu gksrh gSa] tSls& flj nnZ] lqLrh] fn'kk Hkze vkfnA

WHO ds vuqlkj

	z fuikg ok;jl ,d xaHkhj i'kqtU; jksx gS] tks eq[; :i ls euq"; 
rFkk tkuoj nksuksa dks çHkkfor djrk gSA

	z çkÑfrd :i esa bl ok;jl dk ewy okgd ÚwV cSV gksrk gS] tks 
Vsjksil oa'k (Pteropus genus ) ds VsjksiksMhMh oxZ (Pteropodidae 
Family) dk lnL; gSA

	z bl ok;jl dks WHO }kjk fo'o i'kq LokLF; laxBu (World 
Organization for Animal Health) esa lwphc¼ fd;k x;k gSA

,aVhck;ksfVd izfrjksèkdrk o lqijcx 
(Antibiotic Resistance & Superbugs)

,aVhck;ksfVd izfrjksèkdrk ls rkRi;Z gS thok.kqvksa esa mu ,aVhck;ksfVd 
nokvksa ds fy;s izfrjksèkd {kerk dk fodkl djuk gS] ftldk iz;ksx 
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tho foKku dh og 'kk[kk ftlds varxZr ge mÙkjksÙkj ihf<+;ksa 
esa gksus okyh fofHkUu y{k.kksa dh oa'kkxfr (Heredity) o fofHkUurkvksa 
(Variations) dk vè;;u djrs gSa] vkuqoaf'kdh dgykrh gSA

esaMsfy;u oa'kkuqozQe (Mendelian Inheritance)
oa'kkxr ds fu;eksa dk izFke oSKkfud vè;;u xzsxj tkWu esaMy 

us fd;k Fkk vr% bUgsa vkuqoaf'kdh dk tud (Father of Genetics) 
dgk tkrk gSA

esaMy] tks fd vkWfLVª;k esa ,d iqtkjh Fks] us vkuqoaf'kdh lacaèkh 
vius iz;ksx eVj ds ikSèks (Pea Plant) ij fd;sA esaMy dks thu o 
Øksekslkse dh lajpuk ds lacaèk esa dksbZ Kku ugha FkkA

esaMy us loZizFke ,d tksM+h foijhr xq.kksa vkSj fiQj nks tksM+h 
foijhr xq.kksa dh oa'kkxfr dk vè;;u fd;k] ftUgsa Øe'k% ,d ladjh; 
ØkWl rFkk f}ladjh; ØkWl dgrs gSaA

esaMy }kjk vè;;u fd;s x, eVj ds ikSèks ds foi;kZl fo'ks"kd

y{k.k
(Character)

izHkkoh
(Dominant)

vizHkkoh
(Recessive)

iq"i dk jax

cSaxuh lisQn

iq"i dh fLFkfr

v{kh; vR;

cht dk jax

ihyk gjk

cht dk vkdkj

xksy >qjhZnkj

iQyh dk vkdkj

iwQyk gqvk fldqM+h gqbZ

iQyh dk jax

gjk ihyk

ikSèks dh yackbZ

yack

 ckSuk

,d ladjh; ØkWl (Monohybrid Cross)

;g esaMy }kjk fd;k x;k ljyre ØkWl gS] ftlesa mUgksaus dsoy 
,d y{k.k dh oa'kkxr dk gh vè;;u fd;kA esaMy us eVj dh nks 
iztkfr;ksa yacs (Tall) o ckSus (Dwarf) ds eè; ØkWl djk;k rFkk ik;k 

7 vkuqoaf'kdh ,oa tSo fodklvkuqoaf'kdh ,oa tSo fodkl
(Genetics and Biological Evolution)
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ouLifr foKku dh og 'kk[kk ftlds varxZr ge ikSèkksa esa gksus 
okyh tSfod fØ;kvksa (Life Activities) dk vè;;u djrs gSa] ikni 
dkf;Zdh (Plant Physiology) dgykrh gSA LVhiQu gsYl dks ^ikni 
dkf;Zdh dk tud* (Father of Plant Physiology) dgk tkrk gSA

e`nk] ty o ikni lacaèk 
(Soil, Water and Plant Relations)

ikSèkksa dk thou e`nk (Soil) o ty dss lacaèk ij gh fuHkZj gksrk 
gSA blds varxZr ge folj.k (Diffusion), ijklj.k (Osmosis), 
ok"iksRltZu (Transpiration), jlkjksg.k (Ascent of Sap) vkfn 
fØ;kvksa dk vè;;u djrs gSaA

v¼Z&ikjxE; f>Yyh (Semipermeable Membrane)
;g ,d ,slh f>Yyh gksrh gS] ftlosQ vkj&ikj oqQN fuf'pr v.kq 
gh vk&tk ldrs gSa] lHkh ughaA ,slh f>Yyh v¼Z&ikjxE; f>Yyh 
(Semipermeable Membrane) dgykrh gSA ikSèkksa dh dksf'kdkvksa 
esa dksf'kdk f>Yyh (Cell Membrane or Plasma Membrane) 
v¼Z&ikjxE; f>Yyh gksrh gS tks oqQN fof'k"V inkFkks± dks gh vius 
vkj&ikj vkus&tkus nsrh gSA

folj.k (Diffusion): nzO; ds d.kksa dk viuh xfrt mQtkZ ds 
dkj.k vfèkd lkanzrk (Higher Concentration) ls de lkanzrk (Lower 
Concentration) ds {ks=k dh vksj xfr djuk folj.k dgykrk gSA ikSèkksa 
esa ty lapj.k esa folj.k dh egÙoiw.kZ Hkwfedk gksrh gSA

ijklj.k (Osmosis): de lkanzrk okys foy;u ls ty dk vfèkd 
lkanzrk okys foy;u dh vksj v¼ZikjxE; f>Yyh ls gksdj xfr djuk 
ijklj.k dgykrk gSA ijklj.k fØ;k esa foyk;d (Solvent) v.kq vfèkd 
eqDr mQtkZ (Free Energy) okys {ks=k ls de eqDr mQtkZ okys {ks=k dh 
vksj xfr djrs gSaA

ijklj.k nks çdkj ds gksrs gaS&

	z cfgiZjklj.k (Exosmosis): ;fn fdlh dksf'kdk dks ,sls foy;u 
esa j[k fn;k tk, ftldh lkanzrk dksf'kdk dh lkanzrk ls vfèkd 
gks rks ml dksf'kdk ls ijklj.k osQ vuqlkj ikuh ckgj xk<+s foy;u 
esa vk tkrk gSA bl çfØ;k dks cfgiZjklj.k (Exosmosis) dgrs 
gSaA ;g thonzO; laoqQpu (Biogenic Contraction) Hkh dgykrk 
gSA vpkj ;k phuh osQ ?kksy esa thok.kq (Bacteria) cfgiZjklj.k 
osQ dkj.k ej tkrs gSaA

	z var%ijklj.k (Endosmosis): ;fn fdlh dksf'kdk dks ,sls 
foy;u esa j[k fn;k tk, ftldh lkanzrk dksf'kdk dh lkanzrk ls 
de gks rks bl foy;u dk foyk;d (solvent) dksf'kdk esa ços'k 

dj tkrk gS rFkk dksf'kdk iwQy tkrh gSA bl çfØ;k dks var%ijklj.k 
(Endosmosis) dgrs gSa] mnkgj.k& ikuh esa fd'kfe'k (Currant) 
j[kus ij iwQy tkrh gSA

vYiijkljh 
foy;u

ty

v¼Z&ijkxE; f>Yyh

phuh dk ?kksy

vfrijkljh 
foy;u

ty
H2O

ijklj.k nkc (Osmotic Pressure)
ijklj.k dh foijhr fn'kk esa yxk;k x;k og nkc tks foyk;d 

v.kqvksa ds ços'k dks jksd ns] vFkkZr~ ijklj.k fØ;k dks jksd ns] ijklj.k 
nkc dgykrk gSA

ikSèkksa esa ^ijklj.k* dk egÙo 
(Significance of Osmosis in Plants)
	z tM+ksa }kjk ^ty vo'kks"k.k* (Water Absorption) fØ;k ds fy;s 
ijklj.k gh mÙkjnk;h gksrk gSA

	z ikSèkksa ds fofHkUu vaxksa dh dksf'kdkvksa dh lajpuk dks ;Fkkor~ 
j[kus dk dk;Z ^ijklj.k* gh djrk gSA

	z ok"iksRltZu (Transpiration) fØ;k ds fy;s jaèkzksa (Stomata) ds 
[kqyus o can gksus dh fØ;k ijklj.k }kjk gh fu;fer gksrh gSA

LiQhr nkc (Turgor Pressure or T.P.)
foyk;d v.kqvksa ds fdlh dksf'kdk esa ços'k ds dkj.k] tks nkc 

mRiUu gksrk gS mls LiQhr nkc (T.P.) dgk tkrk gSA

fHkfÙk nkc (Wall Pressure or W.P.)
U;wVu ds fØ;k çfrfØ;k&fu;e ls ge tkurs gSa fd ,d oLrq 

}kjk cy vkjksfir djus ij nwljh oLrq Hkh leku cy fdarq foijhr 
fn'kk esa vkjksfir djrh gSA vr% dksf'kdk fHkfÙk (dBksj ,oa e`r) Hkh 
LiQhr nkc ds Bhd cjkcj fdarq foijhr fn'kk esa ,d nkc vkjksfir 
djrh gS] ftls fHkfÙk nkc (Wall Pressure) dgk tkrk gSA

LiQhr nkc = fHkfÙk nkc
 T.P. = W.P.

8 ikni dk£;dhikni dk£;dh
(Plant Physiology)
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gekjs vkl&ikl O;kIr inkFkZ (rÙo] ;kSfxd] feJ.k) lkekU; foKku rFkk foKku ,oa izkS|ksfxdh

B[kaM

jlk;u foKku
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‘Chemistry’ 'kCn dh mRifÙk felz ds ‘Chemia’ 'kCn ls gqbZ 
gS] ftldk vFkZ gS& dkyk jaxA jlk;u foKku] foKku dh og 'kk[kk 
gS ftlds varxZr inkFkks± ds la?kVu (Composition)] xq.k (Properties)] 
lajpuk (Structure) vkSj vfHkfozQ;kvksa (Reactions) vkfn dk vè;;u 
fd;k tkrk gSA 

jlk;u foKku v.kqvksa vkSj muds :ikarj.k dk foKku gSA ;g u 
dsoy ,d lkS rÙoksa dk foKku gS] vfirq muls fu£er gksus okys vla[; 
izdkj ds v.kqvksa dk Hkh foKku gSA jlk;u foKku ds varxZr ge inkFkks± 
esa gksus okys fofHkUu ifjorZuksa rFkk bu ifjorZuksa dks fuèkkZfjr djus 
okys fu;eksa dk Hkh vè;;u djrs gSaA

,aVksuh ykWjsaV ysoksfl;j (Lavoisier) dks vkèkqfud jlk;u foKku 
dk tUenkrk dgk tkrk gSA

jlk;u foKku dk fodkl ,oa egÙo  
(Evolution and Importance of Chemistry)

iqjkru Hkkjr esa yksxksa dks vkèkqfud foKku ds mHkjus ls cgqr 
igys ls vusd oSKkfud rF;ksa dh tkudkjh FkhA og ml Kku dk 
mi;ksx thou ds fofHkUu {ks=kksa esa djrs FksA jlk;u dk fodkl izeq[kr% 
1300 ls 1600 CE esa dhfe;k (,sfYdeh) vkSj vkS"kèk jlk;u ds :i 
esa gqvkA vkèkqfud jlk;u us vV~Bkjgoha 'krkCnh esa ;wjksi esa dqN 
,sfYdeh ijaijkvksa ds i'pkr~ vkdkj izkIr fd;k tks ;wjksi esa vjcksa 
}kjk ykbZ xbZ FkhA

nwljh laLÑfr;ksa] fo'ks"kdj phuh vkSj Hkkjrh; esa] viuh vyx 
,sfYdeh ijaijk,¡ Fkha ftuesa jklk;fud izozQe vkSj rduhd dh tkudkjh 
vfèkd FkhA

iqjkru Hkkjr esa jlk;u dks jlk;u 'kkL=k] jlra=k] jlfozQ;k vFkok 
jlfo|k dgk tkrk FkkA buesa èkkrq&deZ] vkS"kèk] dkafro¼Zd] dk¡p] 
jatd bR;kfn lfEefyr FksA flaèk esa eksgutksnM+ks vkSj iatkc esa gM+Iik 
esa dh xbZ ;kstukc¼ [kqnkbZ ls fl¼ gksrk gS fd Hkkjr esa jlk;u ds 
fodkl dh dgkuh cgqr iqjkuh gSA iqjkrkfÙod ifj.kkeksa ls irk pyrk 
gS fd fuekZ.k ds fy;s iDdh b±Vksa dk mi;ksx gksrk Fkk vkSj feV~Vh ds 
crZuksa dk mRiknu vfèkd ek=kk esa fd;k tkrk FkkA bls izkphure 
jklk;fud izozQe ekuk tk ldrk gS ftlesa okaNuh; xq.k izkIr djus 
ds fy;s inkFkks± dks feykdj <kyk vkSj vfXu }kjk xje fd;k tkrk 
FkkA eksgutksnM+ks esa Xys”k fd;s gq, feV~Vh ds crZuksa ds vo'ks"k izkIr 
gq, gSaA fuekZ.k dk;Z esa ftIle lhesaV dk mi;ksx fd;k x;k gS ftlesa 
pwuk] jsr vkSj lw{e ek=kk esa CaCO3 feyk;k x;k gSA gM+Iik ds yksx 
iQs,al cukrs Fks tks ,d izdkj dk dk¡p gksrk gS ftldk mi;ksx vkHkw"k.kksa 
esa fd;k tkrk FkkA os lhlk] pkanh] lksuk vkSj rkack tSlh èkkrqvksa dks 
fi?kykdj vkSj iQkstZu }kjk fofHkUu izdkj dh oLrq,¡ cukrs FksA os fVu 

vkSj vklsZfud feykdj f'kYi cukus ds fy;s rkacs dh dBksjrk lqèkkjrs 
FksA nf{k.k Hkkjr esa eLdh (1000 – 900 BCE) rFkk mÙkj Hkkjr esa 
gfLrukiqj vkSj r{kf'kyk (1000 – 200 BCE) esa dk¡p dh oLrq,¡ izkIr 
gqbZ gSaA dk¡p vkSj Xys”k dks j¡xus ds fy;s èkkrqvksa ds vkWDlkbM feyk, 
tkrs FksA

Hkkjr esa rkacs ds èkkrq&deZ dk izkjaHk miegk}hi esa rkez ;qx ds 
izkjaHk ls gh 'kq: gks x;k FkkA vusd iqjkrkfÙod izek.k gSa tks bl ckr 
dh iqf"V djrs gSa fd rkacs vkSj yksgs ds fu"d"kZ.k dh rduhd Hkkjr 
esa gh fodflr gqbZ FkhA

ÍXosn ds vuqlkj 1000 – 400 BCE esa peZ laLdj.k vkSj dikl 
dks j¡xus dk dk;Z gksrk FkkA mÙkj Hkkjr ds dkyh ikWfy'k okys feV~Vh 
ds crZuksa dh lqugjh ped vc Hkh ,d jklk;fud jgL; gSA bu crZuksa 
ls irk pyrk gS fd HkfV~B;ksa dk rki fdruh n{krk ls fu;af=kr fd;k 
tkrk FkkA dkSfVY; ds vFkZ'kkL=k esa leqnz ls yo.k izkIr djus dk o.kZu 
feyrk gSA

iqjkus oSfnd lkfgR; esa o£.kr vusd inkFkZ vkSj dFku vkèkqfud 
foKku dh [kkstksa ls esy [kkrs gSaA rkacs ds crZu] yksgk] lksuk] pkanh ds 
vkHkw"k.k vkSj VsjkdksVk r'rfj;k¡ rFkk fp=kdkjh fd;s gq, feV~Vh ds 
lysVh crZu] mÙkj Hkkjr ds cgqr ls iqjkrÙo LFkyksa ls izkIr gq, gSaA 
lqJqr lafgrk esa {kkjdksa dk egÙo le>k;k x;k gSA pjd lafgrk esa 
iqjkru dky ds mu Hkkjrh;ksa dk mYys[k gS ftUgsa lYÝ;wfjd vEy] 
ukbfVªd vEy vkSj rkacs] fVu vkSj tLrs ds vkWDlkbM_ rkacs] tLrs vkSj 
yksgs ds lYiQsV ,oa lhls rFkk yksgs ds dkcksZusV cukuk vkrk FkkA

^jlksifu"kn* esa ck:n cukus dk fooj.k gSA rfey lkfgR; esa Hkh 
xaèkd] pkjdksy] lkYVihVj (iksVSf'k;e ukbVªsV)] ikjk vkSj diwj ds 
mi;ksx ls iVk[ks dk cukus dk fooj.k gSA

ukxktqZu ,d egku Hkkjrh; oSKkfud FksA og ,d fo[;kr jlk;uK] 
,sYdsfeLV rFkk èkkrqfoKkuh FksA mudh jpuk ̂ jljRukdj* ikjs ds ;kSfxdksa 
ls lacafèkr gSA mUgksaus èkkrqvksa] tSls&lksuk] pkanh] fVu vkSj rkacs ds 
fu"d"kZ.k dh Hkh foospuk dh gSA 800 CE ds vkl&ikl ,d iqLrd 
^jlkjuoe~* vkbZA blesa fofHkUu izdkj dh HkfV~B;ksa] vouksa vkSj ozwQflcyksa 
ds vyx&vyx mís';ksa ds fy;s mi;ksxksa dh foospuk dh xbZ gSA blesa 
mu fofèk;ksa dk fooj.k fn;k gS ftuls Tokyk ds jax ls èkkrq dks 
igpkuk tkrk FkkA

dozQikf.k us eD;wZfjd lYiQkbM dh [kkst dhA lkcqu dh [kkst 
dk Js; Hkh mUgha dks tkrk gSA mUgksaus lkcqu cukus ds fy;s ljlksa dk 
rsy vkSj dqN {kkj mi;ksx fd;sA Hkkjrh;ksa us vV~Bkjgoha 'krkCnh esa 
lkcqu cukuk izkjaHk dj fn;k FkkA lkcqu cukus ds fy;s vjaM dk rsy] 
egqvk ds cht vkSj dSfYl;e dkcksZusV dk mi;ksx fd;k tkrk FkkA

9 gekjs vkl&ikl O;kIr inkFkZ (rÙo] ;kSfxd] feJ.k)gekjs vkl&ikl O;kIr inkFkZ (rÙo] ;kSfxd] feJ.k)
[Matter Around Us (Element, Compound, Mixture)]
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10 ijek.kq lajpuk ,oa jsfM;kslfØ;rkijek.kq lajpuk ,oa jsfM;kslfØ;rk
(Atomic Structure and Radioactivity)

Hkkjrh; ,oa ;wukuh nk'kZfudksa }kjk cgqr igys ls gh (400 bZ-iw-) 
ijek.kq ds vfLrRo dks izLrkfor fd;k x;k Fkk fd ijek.kq nzO; ds 
ewy lajpukRed Hkkx gksrs gSaA muds vuqlkj inkFkZ ds yxkrkj foHkktu 
ls varr% ijek.kq izkIr gksrs gSa] ftls vkSj foHkkftr ugha fd;k tk 
ldrkA ^ijek.kq* (atom) 'kCn xzhd Hkk"kk ls mRiUu gqvk gS] ftlesa 
atomio dk vFkZ ^u dkVs tkus okyk (uncutable) ;k ^vfoHkkT;* 
(non-divisible) gksrk gSA igys ;s fopkj dsoy dYiuk ij vkèkkfjr 
Fks vkSj budk izk;ksfxd ijh{k.k dj ikuk laHko ugha FkkA cgqr le; 
rd ;s fopkj fdlWh izek.k ds fcuk ,sls gh pyrs jgs] ijarq 18oha 
'krkCnh esa oSKkfudksa us bu ij fiQj ls cy nsuk 'kq: dj fn;kA

lu~ 1808 esa tkWu MkWYVu uked ,d fczfV'k Ldwy ds vè;kid 
us igyh ckj oSKkfud vkèkkj ij nzO; dk ijek.kq fl¼kar izLrqr fd;kA 
muds fl¼kar] ftls ^MkYVu dk ijek.kq fl¼kar* dgk tkrk gS] us 
ijek.kq dks inkFkZ dk ewy d.k (,dd&1) ekukA

ijek.kq lajpuk (Atomic Structure)

ijek.kq (Atom): fdlh rÙo dk og NksVs ls NksVk d.k tks 
Lora=k :i ls jklk;fud vfHkfØ;k esa Hkkx ys ldrk gS fdarq Lora=k 
:i ls jg ugha ldrk] ijek.kq dgykrk gSA lHkh rjg ds Bksl] rjy] 
xSl rFkk Iyk”ek ijek.kqvksa ls cus gksrs gSaA

ijek.kq ds dsanz esa ukfHkd gksrk gS] ftldk ?kuRo cgqr vfèkd 
gksrk gSA ukfHkd ds pkjksa vksj ½.kkRed vkos'k okys bysDVªkWu pDdj 
yxkrs jgrs gSaA dqN rÙoksa tSls fuf"Ø; xSlksa (ghfy;e] fu;kWu] vkxZu 
,oa fØIVkWu vkfn) ds ijek.kq Lora=k voLFkk esa Hkh jg ldrs gSa] 
D;ksafd ;s ijLij vU; rÙoksa ds ijek.kqvksa ls la;ksx ugha djrsA

v.kq (Molecule): fdlh rÙo dk og NksVs ls NksVk d.k tks 
Lora=k gksrk gS] v.kq dgykrk gSA jlk;u foKku esa v.kq nks ;k nks ls 
vfèkd] ,d gh izdkj ;k vyx&vyx izdkj ds ijek.kqvksa ls feydj 
cuk gksrk gSA ijek.kq e”kcwr jklk;fud caèku ds dkj.k vkil esa tqM+s 
jgrs gSa] iQyLo:i v.kq dk fuekZ.k gksrk gSA v.kq dh ladYiuk Bksl] 
nzo vkSj xSl ds fy;s fHkUu&fHkUu gks ldrh gSA nzo vkSj Bksl esa v.kq 
,d&nwljs ls fdlh&u&fdlh caèku esa c¡èks jgrs gaS] budk Lora=k 
vfLrRo ugha gksrk gSA dbZ v.kq ,d&nwljs ls tqM+s gksrs gSa vkSj bUgsa 
vyx ugha fd;k tk ldrk gSA v.kqvksa esa dksbZ fo|qr vkos'k ugha 
gksrk gSA

	z v.kq Hkkj (Molecular Weight) : fdlh inkFkZ dk v.kq Hkkj 
og la[;k gS] tks ;g iznf'kZr djrh gS fd ml inkFkZ dk ,d 
v.kq dkcZu&12 ds ,d ijek.kq ds 1@12 Hkkx ls fdruk xquk 
Hkkjh gSA

	z eksy èkkj.kk (Mole Concept) : ,d eksy fdlh Hkh fuf'pr lw=k 
okys inkFkZ dh og jkf'k gS] ftlesa bl inkFkZ ds bdkbZ&lw=k dh 
la[;k mruh gh gS] ftruh 'kq¼ dkcZu&12 vkblksVksi ds Bhd 12 
xzke esa ijek.kqvksa dh la[;k gSA

	z eksy dk eku 6.022 × 1023 gSA dkcZu ds 12 xzke ;k ,d eksy esa 
6.022 × 1023 ijek.kq gaSA 6.022 × 1023 dks ,oksxkMªks la[;k dgrs gSaA

	z eksy la[;k ,oa æO;eku nksuksa dk izrhd gSA lu~ 1967 esa eksy 
dks bdkbZ ds :i esa Lohdkj fd;k x;kA

ijek.kq ikjek.kfod rÙoksa ls feydj cuk gksrk gSA ;s rÙo 
bysDVªkWu] izksVªkWu ,oa U;wVkWu gSaA bu rÙoksa dks ijek.kq dk ekSfyd d.k 
dgk tkrk gSA bu ekSfyd d.kksa dk fooj.k fuEufyf[kr gSµ

bysDVªkWu (Electron)
	z bysDVªkWu dh [kkst ^dSFkksM fdj.k ufydk* (CRT) iz;ksx }kjk lj 
ts-ts- FkkWelu (Sir J.J. Thomson) us dhA

	z mUgksaus crk;k fd lkekU; ifjfLFkfr;ksa esa xSlsa fo|qr dh oqQpkyd 
gksrh gSa] fdarq ;fn bu ij vR;ar de nkc (Low Pressure) o 
mPp foHko (High Voltage) yxk;k tk, rks ;s fo|qr fdj.kksa 
(Rays) ds :i esa xSlksa ls cgus yxrh gSa] bu fdj.kksa dks dSFkksM 
fdj.ksa (Cathode Rays) dgrs gSaA

	z CRT iz;ksx esa dSFkksM (½.k bysDVªksM) ls fudyus okys oqQN d.k 
,uksM (èku bysDVªksM) ij ckSNkj (Bombarding) djrs gSaA bUgha 
d.kksa dks ^bysDVªkWu* uke fn;k x;kA

	z ;fn ,uksM ds ihNs izfrnhIr inkFkZ (Fluorescent Material) tSlsµ 
f”kad lYiQkbM (ZnS) vkfn dk ysi dj fn;k tk, rks dSFkksM 
d.kksa dh ckSNkj vkSj Li"V fn[kkbZ nsrh gS (;gh fl¼kar Vsyhfo”ku 
(TV) esa Hkh viuk;k tkrk gS)A
	z vkj-,- fefydu us bysDVªkWu ij vkos'k fuèkkZj.k ds fy;s ,d 
fofèk rS;kj dh] ftls rsy cw¡n iz;ksx dgrs gSaA

	z vkos'k (Charge): bysDVªkWu ij bdkbZ ½.k vkos'k = –1.6022 
× 10–19 owQykWe (C) gksrk gSA
	z æO;eku (Mass): bysDVªkWu dk nzO;eku gkbMªkstu ijek.kq ds 

1
1837

osa Hkkx ds cjkcj vFkkZr~ 9.1 × 10–31 fdxzk- gksrk  gSA

izksVkWu (Proton)
	z izksVkWu dh [kkst dk Js; jnjiQksMZ dks fn;k tkrk gSA

	z bysDVªkWu (½.kkosf'kr) dh [kkst ds ckn ^xksYMLVhu* us lq>ko 
fn;k fd ;fn ijek.kq fo|qr mnklhu (Neutral) gS rks blesa bysDVªkWu 
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orZeku esa 118 rÙoksa dh tkudkjh miyCèk gS] ftuesa ls 98 
çkÑfrd :i ls ik, tkrs gSaA lHkh rÙo fHkUu&fHkUu xq.kèkeks± dks 
çnf'kZr djrs gSaA vr% rÙoksa ds ljy ,oa lqO;ofLFkr vè;;u gsrq 
mudk oxhZdj.k vko';d gSA lcls igys Kkr rÙoksa dks èkkrq ,oa 
vèkkrq esa oxhZÑr fd;k x;k] ckn esa rÙoksa ds vkorhZ oxhZdj.k dk 
ç;kl fd;k x;kA

vkorZ lkj.kh dh mRifÙk (Origin of the Periodic Table)

rÙoksa dk oxhZdj.k vkSj vko£rrk fu;e ,oa vkorZ lkj.kh dk 
fodkl oSKkfudksa }kjk vusd voyksduksa rFkk iz;ksxksa dk ifj.kke gSA 
loZizFke lu~ 1800 ds izkjafHkd n'kdksa esa teZu jlk;uK tkWu MkWcsjkbuj 
us rÙoksa ds xq.kèkeks± esa fuf'pr izo`fÙk ds ckjs esa tkudkjh nhA lu~ 
1829 esa mUgksaus leku HkkSfrd ,oa jklk;fud xq.kksa okys rhu rÙoksa ds 
lewgksa (f=kdksa) ds ckjs esa crk;kA muds vuqlkj] izR;sd f=kd esa chp 
okys rÙo dk ijek.kq Hkkj 'ks"k nksuksa rÙoksa ds ijek.kq Hkkj ds vkSlr 
eku ds yxHkx cjkcj gksrk gS] lkFk gh eè; okys rÙo ds xq.kèkeZ 
'ks"k nksuksa rÙoksa ds xq.kèkeks± ds eè; ik, tkrs gSaA bls MkWcsjkbuj dk 
^f=kd dk fu;e* dgk tkrk gSA

MkWcsjkbuj dk f=kd dk fu;e dqN gh rÙoksa ds fy;s lgh ik;k 
x;k blfy;s bldks ekU;rk ugha fey ikbZA blds i'pkr~ izQk¡lhlh 
HkwxHkZ'kkL=kh ,-bZ-ch- Mh pSudksjVksbl (A.E.B. de Chancourtois) us 
lu~ 1862 esa rÙoksa dk oxhZdj.k djus dk iz;kl fd;kA mUgksaus rÙoksa 
dks muds c<+rs gq, ijek.kq Hkkj ds ozQe esa O;ofLFkr fd;k vkSj rÙoksa 
dh o`Ùkkdkj lkj.kh cukbZ] ftlesa rÙoksa ds xq.kèkeks± esa vkorhZ iqujko`fÙk 
dks n'kkZ;k x;kA ;g Hkh vfèkd è;ku vkÑ"V ugha dj ldkA vaxzs”k 
jlk;uK tkWu ,ysDtsaMj U;wySaM us lu~ 1865 esa v"Vd fu;e (Law 
of octaves) dks fodflr fd;kA mUgksaus rÙoksa dks muds c<+rs gq, 
ijek.kq Hkkj ds ozQe esa O;ofLFkr fd;k rFkk ik;k fd fdlh Hkh rÙo 
ls izkjaHk djus ij vkBosa rÙo ds xq.k izFke rÙo ds leku FksA ;g 
lacaèk mlh izdkj dk Fkk] tSlk vkBosa lkaxhfrd Loj (eighth musical 
note) dk lacaèk izFke lkaxhfrd Loj ds lkFk gksrk gSA U;wySaM dk 
v"Vd fu;e fliQZ Ca rd ds rÙoksa rd lgh izrhr gqvk] gkyk¡fd 
ml le; bl èkkj.kk dks O;kid ekU;rk ugha feyh] ijarq ckn esa jkW;y 
lkslk;Vh (yanu) }kjk lu~ 1887 esa U;wySaM dks Msoh ind }kjk iqjLÑr 
dj muds dke dks ekU;rk nh xbZA

:lh jlk;uK nfe=kh esaMsyho (1834-1907) rFkk teZu jlk;uK 
yksFkj es;j (1803-95) ds lrr~ iz;klksa ds iQyLo:i vkorZ lkj.kh 
ds fodkl esa liQyrk izkIr gqbZA Lora=k :i ls dk;Z djrs gq, nksuksa 

jlk;uKksa us lu~ 1869 esa izLrkfor fd;k fd tc rÙoksa dks muds 
c<+rs gq, ijek.kq Hkkjksa ds ozQe esa O;ofLFkr fd;k tkrk gS] rc fu;fer 
varjky ds i'pkr~ muds HkkSfrd rFkk jklk;fud xq.kksa esa lekurk ikbZ 
tkrh gSA yksFkj es;j us HkkSfrd xq.kksa (tSls& ijek.koh; vk;ru] xyukad 
,oa DoFkukad vkSj ijek.kq Hkkj ds eè; oozQ vkysf[kr (curve plotting) 
fd;k] tks ,d fuf'pr leqPp; okys rÙoksa esa lekurk n'kkZrk FkkA lu~ 
1868 rd yksFkj es;j us rÙoksa dh ,d lkj.kh dk fodkl dj fy;k] 
tks vkèkqfud vkorZ lkj.kh ls dkiQh feyrh&tqyrh Fkh] ysfdu mlds 
dke dk fooj.k nfe=kh esaMsyho ds dke ds fooj.k ls igys izdkf'kr 
ugha gks ik;kA

gkyk¡fd vkorhZ lacaèkksa esa vè;;u dk vkjaHk MkWcsjkbuj us fd;k 
Fkk] fdarq esaMsyho us vkorZ fu;e dks igyh ckj izdkf'kr fd;kA 
vkèkqfud vkorZ lkj.kh ds fodkl esa ;ksxnku dk Js; nfe=kh esaMsyho 
dks fn;k x;k gSA

rÙoksa dk vkorhZ oxhZdj.k 
(Periodic Classification of Elements)

fdlh ekSfyd xq.k dks vkèkkj cukdj fd;k x;k ,slk oxhZdj.k] 
ftlesa fuf'pr varjky ds ckn leku xq.k okys rÙo iqu% mifLFkr 
gksa] rÙoksa dk vkorhZ oxhZdj.k dgykrk gSA 

oxhZdj.k ds fofHkUu çkjafHkd ç;kl fuEufyf[kr gSa&

	z MkWcsjkbuj dk f=kd fl¼kar (1817)

	z U;wySaM~l dk v"Vd fl¼kar (1863)

	z yksFkj es;j dk ijek.kq Hkkj] ijek.kq vk;ru oØ (1870)

rÙoksa ds oxhZdj.k ds ç;kl =kqfViw.kZ fl¼ gksus ds mijkar 
muds vkorhZ oxhZdj.k dk çFke ç;kl esaMsyho us ^vkorZ ds fu;e* 
dks vkèkkj cukdj fd;kA 

esaMsyho dk vkorZ fu;e (Mendeleev's Periodic Law)

esaMsyho us rÙoksa dks {kSfrt iafDr;ksa ,oa ÅèokZèkj LraHkksa esa muds 
c<+rs gq, ijek.kq Hkkj ds vuqlkj lkj.kh esa bl rjg Øe esa j[kk fd 
leku xq.kèkeks± okys rÙo ,d gh ÅèokZèkj LraHk ;k lewgksa esa LFkku 
ik,A esaMsyho }kjk rÙoksa dk oxhZdj.k fuf'pr rkSj ij yksFkj es;j ds 
oxhZdj.k ls vfèkd foLr`r FkkA esaMsyho us vkofrZrrk ds egÙo dks 
iw.kZ :i ls le>k vkSj rÙoksa ds oxhZdj.k ds fy;s vfèkd foLr`r 
HkkSfrd ,oa jklk;fud xq.kèkeks± dks vkèkkj ekukA fo'ks"k :i ls esaMsyho 
us rÙoksa }kjk izkIr ;kSfxdksa ds ewykuqikrh lw=kksa (empirical formula) 
rFkk muds xq.kèkeks± dh lekurk dks vkèkkj ekukA og tkurs Fks fd 

11 rÙoksa dk oxhZdj.k ,oa xq.kèkeZrÙoksa dk oxhZdj.k ,oa xq.kèkeZ
(Classification and Properties of Elements)
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vius nSfud thou esa ge fofHkUu izdkj ds inkFkks± dk mi;ksx 
djrs gSaA buesa ls dqN inkFkks± dk Lokn [kV~Vk] dqN dk dM+ok] dqN 
dk ehBk vkSj dqN dk uedhu gksrk gSA ngh] uhacw dk jl] larjs dk 
jl vkSj fljds dk Lokn [kV~Vk gksrk gS D;ksafd buesa vEy (,flM) 
gksrs gSaA ,sls inkFkks± dh jklk;fud izÑfr vEyh; gksrh gSA lkekU;r% 
{kkjdksa dk Lokn dM+ok gksrk gS rFkk mudk Li'kZ lkcqu tSlk gksrk gSA 
bu inkFkks± dh izÑfr {kkjdh; gksrh gSA ijarq dqN inkFkZ ,sls Hkh gksrs 
gSa tks u rks vEyh; gksrs gSa vkSj u gh {kkjdh;A ,sls inkFkZ mnklhu 
dgykrs gSaA

vEy vkSj {kkjd ,d&nwljs dks mnklhu djds yo.k cukrs gSaA 
yo.k vEyh;] {kkjh; vFkok mnklhu izÑfr ds gksrs gSaA

vEy ,oa {kkj (Acid & Base)

vEy (Acid)
^,flM* 'kCn dh mRifÙk ySfVu 'kCn ^,fl;j* ls gqbZ gS] ftldk 

vFkZ gS& ^[kV~Vk*A vEy os ;kSfxd ;k inkFkZ gksrs gSa ftuesa fuEufyf[kr 
xq.k ik, tkrs gSaµ

	z vEy LOkkn esa [kV~Vs gksrs gSaA 

	z vEy uhys fyVel i=k dks yky jax esa ifjofrZr dj nsrs  gSaA

	z vEy ty esa ?kqyu'khy gksrs gSaA 

	z vEy fofHkUu èkkrqvksa ls fØ;k djds gkbMªkstu xSl eqDr djrs gSaA 

	z vEy {kkj ls fØ;k djds yo.k rFkk ty cukrs gSaA 

fyVel

fyVel foy;u cSaxuh jax dk jatd (Dye) gksrk gS tks FkSyksiQkbVk 
lewg ds ykbdsu (Lichen) ikSèks ls fudkyk tkrk gSA

vEyksa ds mi;ksx (Uses of Acids)
	z VkVZfjd vEy	 µ	csfdax ikmMj cukus esaA

	z ,flfVd vEy	 µ	vpkj] VekVj dh pVuh vkfn cukus esaA

	z dkcksZfud vEy	 µ	'khry is;ksa ,oa lksMk okVjA

	z iQkWLiQksfjd vEy	 µ	'khry is;ksa esaA

	z lYÝ;wfjd vEy	 µ	fofHkUu jlk;uksa] moZjd fuekZ.k] isaV] jax] 
rarq] IykfLVd] foLiQksVd] viektZd 
lapk;d cSVfj;ks a es a] isVªk sfy;e ds 
'kksèku esaA

	z ukbfVªd vEy	 µ	moZjd] jax] IykfLVd] vkS"kfèk] foLiQksVd 
bR;kfn ds fuekZ.k esa] iQksVksxzkiQh esa] 
vEyjkt cukus esaA

	z gkbMªksDyksfjd vEy	µ	jax] vkS"kfèk] [kk| m|ksx esa] liQkbZ djus 
esa] bLikr ds xSYosuhdj.k ds iwoZ mlls 
vk;ju vkWDlkbM dh ijr gVkus esa] peZ 
m|ksx esa] vEyjkt cukus esaA

	z iQkfeZd vEy	 µ	iQyksa ,oa [kk| inkFkks± ds laj{k.k esa] 
thok.kquk'kd ds :i esa] jcj fuekZ.k esaA

	z csatksbd vEYk	 µ	vkS"kfèk fuekZ.k] [kk| inkFkks± dk laj{k.kA

	z lkbfVªd vEy	 µ	èkkrqvksa dh liQkbZ esa] vkS"kfèk;ksa] [kk| 
inkFkks± ds fuekZ.k esaA

	z vkWD”kSfyd vEy	 µ	diM+ksa ls L;kgh ds èkCcs gVkus esa] peM+s 
ds fojatd ds :i esaA

dqN izkÑfrd vEy

izkÑfrd lzksr vEy

fljdk ,flfVd vEy

larjk lkbfVªd vEy

beyh VkVZfjd vEy

VekVj vkWD”kSfyd vEy

ngh ([kV~Vk nwèk) ySfDVd vEy

uhacw lkbfVªd vEy

phaVh dk Mad esFksuksbd (iQk£ed) vEy

fcPNw dk Mad esFksuksbd vEy

eD[ku C;wVsfjd vEy

{kkj (Base)
{kkj os ;kSfxd ;k inkFkZ gksrs gSa ftuesa fuEufyf[kr xq.k ik, 

tkrs gSa&

	z {kkj Lokn esa rh[ks ;k dM+os gksrs gSaA 

	z {kkj yky fyVel isij dks uhys esa ifjofrZr dj nsrs gSaA

	z izcy {kkj fo|qr ds lqpkyd gksrs gSaA

	z yo.k ds ?kksy esa Mky nsus ij ;s èkkrq ds gkbMªkstu cukrs gSaA

	z ;s vEyksa ls fØ;k djds yo.k rFkk ty cukrs gSaA

vEyksa vkSj {kkjksa dks muds xq.kksa dk vè;;u djds vusd oSKkfudksa 
us bUgsa ifjHkkf"kr djus dk iz;kl fd;kA bl lanHkZ esa fofHkUu jlk;ufonksa] 
tSls& vkghZfu;l] czkWUlVsM&ykWjh ,oa yqbl dh vEy&{kkj ladYiuk,¡ 
egÙoiw.kZ gSaA

12 vEy] {kkj ,oa yo.kvEy] {kkj ,oa yo.k
(Acid, Base and Salt)
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nzO; ,d ;k fofHkUu izdkj ds rÙoksa ls feydj cuk gksrk gSA 
lkekU; fLFkfr;ksa esa mRÑ"V xSlksa ds vykok dksbZ vU; rÙo ,d Lora=k 
ijek.kq ds :i esa fo|eku ugha gksrk gSA ijek.kqvksa ds lewg fof'k"V 
xq.kksa okyh Lih”k ds :i esa fo|eku gksrs gSaA ijek.kqvksa ds ,sls lewg 
dks ^v.kq* dgrs gSaA 

izR;{k :i esa dksbZ cy v.kqvksa ds ?kVd ijek.kqvksa dks vkil 
esa idM+s jgrk gSA fofHkUu jklk;fud Lih'kh”k esa muds vusd ?kVdksa 
(ijek.kqvksa] vk;uksa bR;kfn) dks layXu j[kusokys vkd"kZ.k cy dks 
^jklk;fud vkcaèk* dgrs gSaA

jklk;fud vfHkfØ;k esa ,d ;k ,d ls vfèkd inkFkZ vkil esa 
var%fØ;k djds ifjofrZr gksrs gSa vkSj ,d ;k  ,d ls vfèkd fHkUu 
jklk;fud xq.k okys inkFkks± dk fuekZ.k djrs gSaA fdlh jklk;fud 
vfHkfØ;k ds iQyLo:i mRiUu inkFkks± dks mRikn dgrs gSaA

ysoksfl;j ds le; ls ;g Kkr gS fd jklk;fud vfHkfØ;k fcuk 
fdlh ekius ;ksX; æO;eku ifjorZu ds gksrh gSA blh dks æO;eku 
laj{k.k dk fu;e dgrs gSa vFkkZr~ fdlh jklk;fud vfHkfØ;k esa u rks 
æO;eku u"V gksrk gS] u gh curk gS] dsoy inkFkks± esa ifjorZu gksrk gSA

jklk;fud vkcaèk (Chemical Bonding)

fdlh jklk;fud v.kq ;k ;kSfxd ds fofHkUu vo;oksa (v.kq] 
ijek.kq ;k vk;u) ds chp yxus okys vkd"kZ.k cy dks jklk;fud 
vkcaèk dgrs gSaA nwljs 'kCnksa esa] ijek.kqvksa ds v"Vd dh iwfrZ gsrq tks 
cy dk;Z djrk gS] ogh jklk;fud caèk gSA bUgha jklk;fud vkcaèkksa 
ds dkj.k fdlh v.kq dk ,d fof'k"V T;kferh; vkdkj gksrk gSA LFkk;h 
bysDVªkWfud foU;kl izkIr djus ds fy;s ;k v"Vd iw.kZ djus ds fy;s 
ijek.kq vU; ijek.kqvksa ls bysDVªkWu izkIr djrs gSa ;k bysDVªkWu nku dj 
nsrs gSa ;k bysDVªkWuksa dks lk>k dj ysrs gSa] ftlls vkcaèk curs gSaA

jklk;fud vkcaèk dh dkWlsy ywbl voèkkj.kk 
(Kossel-Lewis Approach to Chemical Bonding)

bysDVªkuksa }kjk jklk;fud vkcaèkksa ds cuus dh O;k[;k ds fy, 
dbZ iz;kl fd, x,] ysfdu lu~ 1916 esa dkWlsy vkSj yqbl us Lora=k 
:i ls bldh O;k[;k nhA mUgksaus loZizFke la;kstdrk (Valence) dh 
rdZ laxr O;k[;k dhA ;g O;k[;k mRÑ"V xSlksa dh vfØ;rk ij 
vkèkkfjr FkhA

ywbl us ijek.kqvksa dks ,d èku vkosf'kr vf"V (vkarfjd bysDVªkWu 
,oa ukfHkd;qDr) rFkk cká d{kdksa ds :i esa fu:fir fd;kA cká 
d{kdksa eas vfèkdre vkB bysDVªkWu lekfgr gks ldrs gSaA bysDVªkWuksa 
dk ;g v"Vd ,d fo'ks"k LFkk;h foU;kl fu:fir djrk gSA ywbl us 

;g vfHkx`ghr fn;k fd ijek.kq ijLij jklk;fud vkcaèk }kjk la;qDr 
gksdj vius LFkk;h v"Vd dks izkIr djrs gSaA 

mnkgj.k ds fy,& lksfM;e ,oa Dyksjhu esa lksfM;e viuk ,d 
bysDVªkWu Dyksjhu dks ljyrkiwoZd nsdj viuk LFkk;h v"Vd izkIr 
djrk gS rFkk Dyksjhu ,d bysDVªkWu izkIr dj viuk LFkk;h v"Vd 
fufeZr djrk gS vFkkZr~ lksfM;e vk;u (Na+) ,oa DyksjkbM vk;u 
(Cl–) curs gSaA bl izfØ;k }kjk bu v.kqvksa ds ijek.kq ,d cká 
LFkk;h v"Vd voLFkk izkIr djrs gSaA

jklk;fud vkcaèk ds lacaèk esa dkWlsy us fuEufyf[kr rF;ksa dh 
vksj è;ku vkdf"kZr fd;k
	z vkorZ lkj.kh esa mPp fo|qr~&Í.kk;u okys gSykstsu rFkk mPp 
fo|qr~&èkukRedrk okys {kkj èkkrq ,d nwljs ls mRÑ"V xSlksa }kjk 
i`Fkd~ j[ks x, gSaA
	z gSykstsu ijek.kqvksa ls Í.kkRedrk rFkk {kkj ls èkuk;u dk fuekZ.k 
lacafèkr ijek.kqvksa }kjk Øe'k% ,d bysDVªkWu xzg.k djus rFkk ,d 
bysDVªkWu eqDr gksus ds iQyLo:i gksrk gSA
	z bl izdkj fufeZr Í.kk;u rFkk èkuk;u mRÑ"V xSl ds LFkk;h 
bysDVªkWfud foU;kl dks izkIr djrs gSaA mRÑ"V xSlksa esa ckáre 
dks'k dk vkB bysDVªkWfud foU;kl dks izkIr djrs gSaA mRÑ"V xSlksa 
eas ckáre dks'k dk vkB bysDVªkWuksa okyk (v"Vd) foU;kl nd2 
np6] fo'ks"k :i ls LFkk;h gksrk gSA ghfy;e bldk viokn gS] 
ftlds ckáre dks'k esa dsoy nks bysDVªkWu (M;wIysV) gksrs gSaA
	z Í.kk;u rFkk èkuk;u fLFkj oS|qr vkd"kZ.k }kjk LFkkf;Ro xzg.k 
djrs gSaA

	 mnkgj.kkFkZ& mi;qZDr fl¼kar ds vuqlkj] lksfM;e rFkk Dyksjhu ls 
NaCl dk cuuk fuEufyf[kr :i ls n'kkZ;k tk ldrk gS&

Na
[Ne] 3s1

[Cl] + e–

[Ne] 3s23P5

Na+ Cl– NaCI vFkok Na+ CI–

CI–

[Ne] 3s23P6  vFkok (Ar)

Na+ + e–

[Ne]

èkuk;u rFkk Í.kk;u ds chp vkd"kZ.k ds iQyLo:i fufeZr 
vkcaèk dks ^oS|qr la;kstd vkcaèk* (Electrovalent Bond) dk uke 
fn;k x;kA bl izdkj oS|qr la;kstdrk vk;u ij mifLFkr vkos'k dh 
bdkb;ksa dh la[;k ds cjkcj gksrh gSA

bysDVªkWu LFkkukarj.k }kjk vk;u dk cuuk rFkk vk;fud fØLVyh; 
;kSfxdksa ds cuus ds ckjs esa vkèkqfud ladYiuk,¡ dkWlsy dh vfHkx`ghrksa 
(Postulates) ij vkèkkfjr gSaA vk;fud ;kSfxdksa ds O;ogkj dks le>us 
rFkk mudks Øec¼ djus esa dkWlsy ds fopkjksa ls mYys[kuh; lgk;rk 
feyhA 

13 jklk;fud vkcaèk ,oa jklk;fud vfHkfØ;kjklk;fud vkcaèk ,oa jklk;fud vfHkfØ;k
(Chemical Bonding and Chemical Reaction)
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dkcZu vkSj mlds ;kSfxdksa ds vè;;u dks dkcZfud jlk;u foKku 
esa j[kk tkrk gSA dkcZfud jlk;u dk lacaèk eq[; :i ls dkcZu vkSj 
gkbMªkstu ds ;kSfxdksa ds xq.kèkeZ lajpuk o vfHkfØ;kvksa ds vè;;u 
ls gSA

¶jlk;u foKku dh og 'kk[kk] ftlosQ varxZr dkcZu osQ 
(dkcZfud) ;kSfxdksa dk vè;;u fd;k tkrk gS] dkcZfud jlk;u 
(Organic Chemistry) dgykrh gSA¸

dkcZu (Carbon)

dkcZu vèkkfRod rÙo gS] tks vkèkqfud vkorZ lkj.kh esa lewg&14 
vkSj vkorZ&2 esa fLFkr gSA bldk ijek.kq Øekad 6 rFkk bysDVªkWfud 
foU;kl gS& 1s2 2s2 2p2 gSA dkcZu lokZfèkd ;kSfxdksa okyk rÙo gSA 
lHkh tho&lajpuk,¡ dkcZu vkèkkfjr gksrh gSaA HkwiiZVh esa [kfutksa (tSls& 
dkcksZusV] gkbMªkstu dkcksZusV] dks;yk ,oa isVªksfy;e) ds :i esa dsoy 
0.02 izfr'kr dkcZu mifLFkr gS rFkk ok;qeaMy esa 0.03 izfr'kr dkcZu 
MkbvkWDlkbM mifLFkr gSA

dkcZu esa la;kstd bysDVªkWuksa dh la[;k 4 gSA vr% dkcZu v"Vd 
izkIr djus gsrq 4 bysDVªkWuksa dh lk>snkjh djrk gS vkSj lgla;ksth vkcaèk 
cukrk gSA

ge tkurs gSa fd lgla;ksth vkcaèk okys v.kqvksa ds Hkhrj rks 
izcy vkcaèk gksrk gS] ijarq budk varjkf.od cy de gksrk gSA 
iQyLo:i bu ;kSfxdksa dk DoFkukad ,oa xyukad de gksrk gSA 
lgla;ksth ;kSfxd fo|qr ds dqpkyd gksrs gSaA

tarq vFkok ouLifr;ksa (thoèkkfj;ksa) ls izkIr inkFkks± dks dkcZfud 
inkFkZ (Organic Substance) dgk tkrk gS vFkkZr~ dkcZu lHkh tSo 
;kSfxdksa dk vfuok;Z ewy rÙo gksrk gSA

dkcZu&dkcZu caèk (C – C) dh caèku ÅtkZ vis{kkÑr mPp gksus 
osQ dkj.k dkcZu esa   Ük`a[kfyr (Catenation) gksus dk xq.k vfèkd ik;k 
tkrk gS] ;gh dkj.k gS fd dkcZfud ;kSfxdksa dh la[;k vU; fdlh 
rÙo osQ ;kSfxdksa dh vis{kk cgqr vfèkd gksrh gSA

dkcZu ds vij:i

fØLVyh; vij:i

ghjk xzsiQkbV iqQysjhu

vukdkj vij:i

pkjdksy dktydksd

ghjk (Diamond)
	z ghjk Kkr dBksjre inkFkZ 

(Hardest Substance) gSA bl 
dkj.k ghjs dk mi;ksx pV~Vkuksa 
dks csèkus (Drilling), dBksj 
vkS”kkjksa ij èkkj djus] oLrqvksa 
ij ikWfy'k djus] VaxLVu vkfn 
èkkrqvksa ds rkj [khapus esa fd;k 
tkrk gSA

	z ghjk jklk;fud :i ls cgqr de fØ;k'khy gksrk gSA

	z ghjk fo|qr dk dqpkyd gksrk gSA

	z ghjs esa ,d fo'ks"k ped mPp viorZukad (High Refractive 
Index) ds dkj.k gksrh gSA ;g ,d cgqewY; jRu dh Hkk¡fr vkHkw"k.kksa 
vkfn esa mi;ksx fd;k tkrk gSA

	z ghjs esa dkcZu ijek.kqvksa dh f=kfoe prq"iQydh; (3D Tetrahedral) 
lajpuk gksrh gSA

	z ghjs dh lajpuk esa Sp3 izdkj dk ladj.k (Hybridisation) ik;k 
tkrk gSA

xzsiQkbV (Graphite)
bls dkyk lhlk (Black Lead) Hkh 
dgk tkrk gSA

	z xzsiQkbV ds fØLVy esa dkcZu 
ijek.kq ^le"kVHkqtksa dh ijrksa* 
(Layers of Regular Hexagons) 
ds :i esa ik, tkrs gSaA

	z xzsiQkbV esa dkcZu dh ijrksa ds 
eè; {kh.k okaMj okYl cyksa ds 
ik, tkus ds dkj.k ;s ijrsa ,d&nwljs ds Åij vklkuh ls fiQly 
tkrh gSaA blh xq.k ds dkj.k xzsiQkbV uje (Soft) gksrk gS o Lusgd 
(Lubricating) dh Hkk¡fr dk;Z djrk gSA

	z xzsiQkbV esa fo|qr pkydrk (Electricity Conductor) dk xq.k gksus 
ds dkj.k xzsiQkbV dk mi;ksx fo|qr vi?kVu esa bysDVªksM cukus 
ds fy;s fd;k tkrk gSA

	z jklk;fud :i ls de fØ;k'khy rFkk mPp xyukad gksus ds dkj.k 
xzsiQkbV dk mi;ksx ^Øwlhfcy* cukus esa fd;k tkrk gSA

	z xzsiQkbV dk mi;ksx ysM isafly cukus esa Hkh fd;k tkrk gSA

	z ijek.kq fj,DVjksa esa xzsiQkbV dk mi;ksx eand (Moderator) ds :i 
esa fd;k tkrk gSA

ghjk

xzsiQkbV

14 dkcZu vkSj blds ;kSfxddkcZu vkSj blds ;kSfxd
(Carbon and its Compounds)
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mQtkZ ds fofHkUu :i fo'ks"k ifjfLFkfr;ksa esa ,d&nwljs ls ijLij 
lacafèkr gksrs gSa ,oa ,d :i ls nwljs :i esa cnys tk ldrs gSaA bu 
mQtkZ&:ikarj.kksa dk vè;;u gh mQ"ekxfrdh dh fo"k;&oLrq gSA 
mQ"ekxfrdh ds fu;e LFkwy fudk;ksa] ftuesa cgqr&ls v.kq gksrs gSa] ls 
lacafèkr gksrs gSa] u fd Lkw{e fudk;ksa ls] ftuesa cgqr de v.kq gksrs 
gSaA mQ"ekxfrdh bl ckr ls lacafèkr ugha gS fd ;s ifjorZu dSls ,oa 
fdl nj ls dk;kZfUor gksrs gSaA ;g ifjorZudkjh fudk; dh izkjafHkd 
,oa vafre voLFkk ls lacafèkr gSaA mQ"ekxfrdh ds fu;e rHkh ykxw 
gksrs gSa] tc fudk; lkE;koLFkk esa gksrk gS ;k ,d lkE;koLFkk ls nwljh 
lkE;koLFkk esa tkrk gSA fdlh fudk; ds LFkwy xq.k (tSls& ncko ,oa 
rki) lkE;koLFkk esa le; ds lkFk ifjofrZr ugha gksrs gSaA

mG"ekxfrdh (Thermodynamics)

mQ"ekxfrdh HkkSfrdh dh og 'kk[kk gS tks mQ"ek vkSj mQtkZ ds 
vU; :iksa ds chp varl±caèkksa dh O;k[;k djrk gSA ;g mQtkZ lacaèkksa 
dk xf.krh; fo'ys"k.k gS tks ;g o.kZu djrk gS fd mQtkZ ds vU; 
:iksa ls rkih; mQtkZ dSls vkSj fdl :i esa ifjofrZr gksrh gS vkSj ;g 
fdl izdkj inkFkZ dks izHkkfor djrh gSA

;g lw{e la?kVdksa (Microscopic constituents) ds ctk; ,d 
fudk; ;k iz.kkyh ds Fkksd LFkwy xq.kksa (Mocroscopic properties) ls 
lacafèkr gSA mQ"ekxfrdh ds vè;;u gsrq fudk; ,oa ifjos'k dks tkuuk 
vko';d gSA

fudk; ,oa ifjos'k (System and Surrounding)
mQ"ekxfrdh esa ^fudk;* ls rkRi;Z czãkaM ds ml Hkkx ;k ml 

nzO; ls gS] ftl ij izs{k.k fd;k tkrk gSA izsf{kr Hkkx dks NksM+dj 'ks"k 
Hkkx ^ifjos'k* dgykrk gSA vFkkZr~ ifjos'k esa fudk; dks NksM+dj lc 
'kkfey gksrk gSA fudk; ,oa ifjos'k feydj czãkaM dh jpuk djrs gSaA

pw¡fd] fudk; ds vfrfjDr laiw.kZ czãkaM fudk; esa gksus okys 
ifjorZuksa ls izHkkfor ugha gksrk] blfy;s czãkaM dk ogh Hkkx tks fudk; 
ls varfoZzQ;k djrk gS] ifjos'k dgykrk gSA lkekU; lef"V dk og {ks=k 
tks fudk; ds vkl&ikl gksrk gS] ifjos'k ds varxZr ekuk tkrk gSA

fudk; ds izdkj (Types of System)
mQtkZ ,oa nzO; ds lapj.k ds vkèkkj ij fudk; rhu izdkj ds 

gksrs gSa&

	z [kqyk fudk; (Open System)% og fudk; tks vius ifjos'k 
ds lkFk mQtkZ ,oa nzO; nksuksa dk fofue; dj ldrk gS] [kqyk 
fudk; dgykrk gSA

	z can fudk; (Closed System)% og fudk; tks vius ifjos'k ds 
lkFk mQtkZ dk fofue; rks dj ldrk gS] ijarq nzO; dk ugha] can 
fudk; dgykrk gSA mnkgj.k% can chdj esa fy;k x;k vfHkdkjdA

	z foyfxy fudk; (Isolated System)% og fudk; tks vius 
ifjos'k ds lkFk nzO; ,oa mQtkZ nksuksa dk fofue; ugha dj ldrk] 
foyfxr fudk; dgykrk gSA

fudk; dh voLFkk (State of System)
fdlh Hkh mQ"ekxfrdh fudk; dk o.kZu oqQN xq.kksa] tSls& nkc 

(p)] vk;ru (V)] rki (T) ,oa fudk; ds la?kVu (Composition) 
dks fufnZ"V (Specify) djds fd;k tkrk gSA ge fudk; dh voLFkk 
dks ^voLFkk&iQyuksa* ;k ^voLFkk&pjksa* ds }kjk O;Dr djrs gSaA

mQ"ekxfrdh esa fudk; dh voLFkk dk o.kZu mlds ekiu ;ksX; 
vFkok LFkwy xq.kksa ds }kjk fd;k tkrk gSA ,d xSl dh voLFkk dk 
mlds nkc (p)] vk;ru (V)] rki (T)] ek=kk (n) vkfn ls o.kZu dj 
ldrs gSaA p, V, T dks voLFkk pj vFkok iQyu dgrs gSa] D;ksafd budk 
eku fudk; dh voLFkk ij fuHkZj djrk gS] u fd bldks izkIr djus 
ds rjhds ijA

vkarfjd mQtkZ (Internal Energy)
fdlh fudk; esa mQtkZ ds dbZ :i gks ldrs gSa] tSls&jklk;fud] 

oS|qr ;k ;kaf=kd mQtkZA bu lcdk ;ksx gh fudk; dh mQtkZ dgykrh 
gSA mQ"ekxfrdh esa bls vkarfjd mQtkZ (U) dgk tkrk gSA fdlh fudk; 
dh vkarfjd mQtkZ esa ifjorZu gksrk gSA ;fn]

	z mQ"ek dk ml fudk; esa izos'k ;k fudkl gks]

	z fudk; ij ;k fudk; }kjk dk;Z fd;k tk,]

	z fudk; eas nzO; dk izos'k ;k fudkl gksA

mQ"ek (Heat)
ifjos'k ls mQ"ek ysdj ;k ifjos'k dks mQ"ek nsdj fdlh fudk; 

dh vkarfjd mQtkZ esa ifjorZu fd;k tk ldrk gSA ;g mQtkZ&fofue;] 
tks rkikarj dk ifj.kke gS] mQ"ek (q) dgykrh gSA jklk;fud mQ"ekxfrdh 
esa vkbZ;wih,lh (IUPAC) ds vuqlkj] ifjos'k esa mQ"ek dk LFkkukarj.k 
fudk; esa gksus ij q èkukRed gksrk gS vkSj fudk; dh mQtkZ c<+rh gS 
,oa mQ"ek ds fudk; ls ifjos'k dh vksj LFkkukarfjr gksus ij q ½.kkRed 
gksrk gSA ifj.kker% fudk; dh mQtkZ de gks tkrh gSA

dk;Z (Work)
fudk; ij oqQN dk;Z djds Hkh bldh vkarfjd mQtkZ esa ifjorZu 

dj ldrs gSaA dk;Z ls rkRi;Z fudk; ij yxk;s x, cy ls gS] ftlds 
dkj.k fudk; dh mQtkZ esa ifjorZu gksrk gSA jklk;fud mQ"ekxfrdh 

15 mG"ekxfrdh ,oa jklk;fud lkE;koLFkkmG"ekxfrdh ,oa jklk;fud lkE;koLFkk
(Thermodynamics and Chemical Equilibrium)
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HkkSfrd foKku] foKku dh og 'kk[kk gS ftlesa ge izÑfr esa gksus 
okyh fofoèk HkkSfrd ?kVukvksa dh O;k[;k dqN ladYiukvksa ,oa fu;eksa 
ds }kjk djus dk iz;kl djrs gSa] tSls&

	z o`{k ls VwVdj lsc i`Foh ij gh fxjrk gSA HkkSfrd foKku bldh 
O;k[;k djrk gS fd vo'; ogk¡ ij ,d cy dk;Zjr gS] ftls 
xq#Rokd"kZ.k cy dgrs gSaA

	z yksgs dh ,d lhèkh NM+ dks tc ikuh ls Hkjh ckYVh esa Mqcks;k 
tkrk gS rks og eqM+h gqbZ fn[kus yxrh gSA HkkSfrd foKku gesa crkrk 
gS fd ,slk izdk'k ds viorZu (Refraction of Light) ds dkj.k 
gksrk gSA

vè;;u dh lqfoèkk ds fy;s ge HkkSfrd foKku dks fuEufyf[kr 
Hkkxksa esa ck¡Vrs gSa&

	z ;kaf=kdh

	z Å"ekxfrdh

	z rjax xfr

	z izdkf'kdh

	z fo|qr ,oa pqacdRo

	z vkèkqfud HkkSfrdh

ek=d ,oa ekiu (Unit and Measurement)

HkkSfrd jkf'k;k¡ (Physical Quantities)
fdlh nzO; dh lgh fLFkfr ;k mfpr ek=kkRed fLFkfr dks n'kkZus 

ds fy;s HkkSfrdh ds ftu inksa dk mi;ksx fd;k tkrk gS] mUgsa ^HkkSfrd 
jkf'k;k¡* dgrs gSaA

mnkgj.kµ nzO;eku, yackbZ, le; vkfnA

HkkSfrd jkf'k;k¡ nks izdkj dh gksrh gSaµ

1. vfn'k jkf'k;k¡	 2. lfn'k jkf'k;k¡

1. vfn'k jkf'k;k¡ (Scalar Quantities)
os HkkSfrd jkf'k;k¡] ftUgsa O;Dr djus ds fy;s dsoy HkkSfrd  

ifjek.k (Magnitude) dh vko';drk gksrh gS] ^vfn'k jkf'k;k¡* 
dgykrh gSaA bu jkf'k;ksa ds lkFk dksbZ fn'kk ugha gksrh gSA

mnkgj.k% nzO;eku] nwjh] pky] vk;ru] ?kuRo] dk;Z] 'kfDr] 
ÅtkZ vkfnA

2. lfn'k jkf'k;k¡ (Vector Quantities)
os HkkSfrd jkf'k;k¡] ftUgsa O;Dr djus ds fy;s ifjek.k 

(Magnitude) ds lkFk&lkFk fn'kk (Direction) dh Hkh vko';drk 
gksrh gS] ^lfn'k jkf'k;k¡* dgykrh gSaA

mnkgj.k% foLFkkiu, osx, Roj.k, laosx, vkosx, oS|qr {ks=k vkfnA

		  tSlsµ	osx = 5 eh-@ls- iwjc dh vksj

			   laosx = 10 fdxzk- eh-@ls- nf{k.k dh vksj

ekiu dh bdkb;k¡ (Units of Measurement)
	z fdlh HkkSfrd jkf'k dks O;Dr djus ds fy;s mlds nks rF;ksa dk 
Kku gksuk pkfg;s& vkafdd eku ,oa ek=kdA

mnkgj.kµ ;fn ge dgrs gSa fd fdlh crZu esa 5 yhVj nwèk gS 
rks dgus dk rkRi;Z gS fd crZu esa nwèk ds vk;ru dk vkafdd 
eku = 5
nwèk dk vk;ru ekius dk ek=kd = yhVj rFkk crZu esa 1 yhVj 
vk;ru ds ik¡p xqus ds cjkcj nwèk gSA

	z fdlh HkkSfrd jkf'k dks ekius ds ekud dks ek=kd (unit) ,oa 
mlds ifj.kke dh eki dks mldk vkafdd eku dgrs gSaA

	z tc gesa fdlh HkkSfrd jkf'k (yackbZ] nzO;eku] le; vkfn) dks 
ekiuk gksrk gS rks blds ,d fuf'pr ifjek.k dks ekud ekudj 
bls ,d fuf'pr uke ns nsrs gSa rFkk bls gh lacafèkr jkf'k dk 
ek=kd dgk tkrk gSA ek=kd nks izdkj ds gksrs gSaµ ewy ek=kd 
,oa O;qRiUu ek=kdA

ewy ek=kd (Fundamental Unit)
HkkSfrdh (Physics) ds varxZr vkus okyh lHkh HkkSfrd jkf'k;ksa 

dks O;Dr djus ds fy;s oqQN Lora=k ekudksa dk iz;ksx fd;k tkrk gS] 
;s ekud vU; fdlh ekud ij fuHkZj ugha djrs gSaA vr% bUgsa ewy 
ek=kd (Fundamental Unit) dgrs gSaA

	z mnkgj.kµ
	� yackbZ dk ek=kd & ehVj

	� nzO;eku dk ek=kd & fdyksxzke

	� le; dk ek=kd & lsdsaM

O;qRiUu ek=kd (Derived Unit)
os ek=kd tks nks ;k nks ls vfèkd ewy ek=kdksa ls izkIr gksrs gSa 

;k ewy ek=kdksa dh lgk;rk ls fufeZr fd;s tkrs gSa] O;qRiUu ek=kd 
dgykrs gSaA

mnkgj.k
	 1.	 {ks=kiQy (Area) = yackbZ × pkSM+kbZ
		  {ks=kiQy dk ek=kd = ehVj × ehVj = ehVj2

	 2.	 vk;ru (Volume) = yackbZ × pkSM+kbZ × Å¡pkbZ
		  vk;ru dk ek=kd = ehVj × ehVj × ehVj = eh-3

	 3.	 ?kuRo (Density) = 
nOz ;eku

vk;ru

		  ?kuRo dk ek=kd = 
3

fdxkz -

eh-
 = fdxzk-@eh-3

16 lkekU; foKkulkekU; foKku
(General Science)
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èofu mQtkZ dk ,d Lo:i gS tks O;fDr ds dkuksa esa Jo.k dk 
laonsu mRiUUk djrs gSaA fdlh oLrq ds daiu djus ij èofu mRiUu 
gksrh gS] èofu 'kCn dk iz;ksx izk;% mUgha ;kaf=kd rjaxksa ds fy;s fd;k 
tkrk gS ftudh vuqHkwfr gesa vius dkuksa }kjk gksrh gSA

rjax lapj.k (Transmission of Wave)

rjaxsa (Waves)
rjaxksa osQ }kjk ÅtkZ ,d LFkku ls nwljs LFkku dh vksj xfr djrh 

gS vFkkZr~ fdlh ekè;e esa gq, os fo{kksHk (Disturbance), tks ekè;e 
ds d.kksa osQ izokg osQ fcuk gh ekè;e esa ,d LFkku ls nwljs LFkku 
dh vksj xfr djrs gSa] rjax dgykrs gSa vFkkZr~ rjax] ÅtkZ ds ,d LFkku 
ls nwljs LFkku rd xeu dk og rjhdk gS] ftlesa ekè;e ds d.kksa 
dk xeu ugha gksrk gSA rjaxsa eq[;r% nks izdkj dh gksrh gSa%
	 1.	 ;kaf=kd rjaxsa
	 2.	 v;kaf=kd rjaxsa ;k fo|qr pqacdh; rjaxsa

;kaf=kd rjaxsa (Mechanical Waves)
;kaf=kd rjaxsa fdlh HkkSfrd ekè;e esa mRiUu os fo{kksHk gSa] tks 

fcuk viuk Lo:i cnys ,d fuf'pr pky ls vkxs c<+rh jgrh gSa 
vFkkZr~ os rjaxsa ftuds xeu ds fy;s ,d HkkSfrd ekè;e dh vko';drk 
gksrh gS] mUgsa ;kaf=kd rjaxsa dgrs gSaA ;g HkkSfrd ekè;e Bksl] nzo ;k 
xSl dqN Hkh gks ldrk gSA 

èofu ,d ;kaf=kd rjax gSA ;gh dkj.k gS fd blds xeu ds fy;s 
,d ekè;e pkfg;s vkSj ;g fuokZr esa xeu ugha dj ldrhA blfy;s 
panzek ij ;k varfj{k esa varfj{k ;k=kh ,d&nwljs dh vkok”k ugha lqu 
ikrs gSaA
	z ;kaf=kd rjaxsa ftl ekè;e esa xfr djrh gSa] ogk¡ ÅtkZ (Energy) 
rFkk laosx (Momentum) dk lapj.k djrh gSa] ijarq ekè;e 
(Medium) dh fLFkfr ;Fkkor~ cuh jgrh gS vFkkZr~ ;kaf=kd rjaxsa 
osQoy ÅtkZ rFkk laosx dk LFkkukarj.k djrh gSa] nzO; (Matter) 
dk ughaA
	z ;kaf=kd rjaxksa dk lapj.k ekè;e osQ nks xq.kksa ij fuHkZj djrk gS%

		  1. ekè;e dh izR;kLFkrk (Elasticity of medium)
		  2. ekè;e dk tM+Ro (Inertia of medium)

;kaf=kd rjaxsa eq[;r% nks izdkj dh gksrh gSa% 

1. vuqizLFk rjaxsa (Transverse Waves)
;fn fdlh ekè;e esa ;kaf=kd rjaxksa osQ lapj.k ij ekè;e osQ d.k 

rjax lapj.k dh fn'kk osQ yacor~ daiu djrs gSa rks ,slh ;kaf=kd rjaxksa 
dks vuqizLFk rjaxsa dgk tkrk gSA 

	z vuqizLFk rjaxksa esa Åij dh vksj vfèkdre foLFkkiu dks  Ük`ax 
(Crest) rFkk uhps dh vksj vfèkdre foLFkkiu dks xrZ (Trough) 
dgk tkrk gSA

	z  Ük`ax rFkk xrZ] rjax lapj.k osQ lkFk bldh fn'kk esa vkxs dh vksj 
c<+rs tkrs gSaA

	z nks mÙkjksÙkj (yxkrkj)  Ük`axksa ;k nks yxkrkj xrks± ds chp dh nwjh 
dks rjaxnSè;Z (λ) dgrs gSaA 

	z nks yxkrkj  Ük`axksa ;k xrks± ds chp dh nwjh ;k ,d rjaxnSè;Z ds 
cjkcj nwjh r; djus esa yxs le; dks rjax dk vkorZdky (T) 
dgrs gSaA

	z ,dkad le; esa (vFkkZr~ 1 lsdsaM esa) gksus okys vkorZdkyksa dh 
la[;k dks rjax dh vko`fÙk (Frequency–n) dgrs gSaA 

	z vuqizLFk rjaxsa osQoy ,sls ekè;e esa mRiUu dh tk ldrh gSa] 
ftuesa n`<+rk (rigidness) gks] vr% vuqizLFk rjaxsa osQoy Bkslksa esa 
;k nzo dh Åijh lrg ij mRiUu dh tk ldrh gSa] xSlksa esa ugha] 
tSls&rkykc esa iRFkj isaQdus ij ty dh lrg ij cuh rjaxsaA 

2. vuqnSè;Z rjaxsa (Longitudinal Waves)
;fn fdlh ekè;e esa ;kaf=kd rjaxksa osQ lapj.k ij ekè;e osQ d.k 

rjax lapj.k dh fn'kk esa gh oaQiu djrs gSa rks ,slh ;kaf=kd rjaxksa dks 
vuqnSè;Z rjaxsa dgk tkrk gSA

	z vuqnSè;Z rjaxksa osQ lapj.k osQ lkFk tgk¡ ekè;e osQ d.k lkekU; 
dh vis{kk vfèkd ikl&ikl gksrs gSa] os LFkku ^laihMu* 
(Compression) dgykrs gSa] tcfd os LFkku tgk¡ ekè;e osQ d.k 
lkekU; dh vis{kk nwj&nwj gksrs gSa] ^fojyu* (Rarefraction) 
dgykrs gSaA

R C C C CR R R R

	z laihMu osQ LFkku ij ekè;e dk nkc (Pressure) o ?kuRo 
(Density) lkekU; dh vis{kk vfèkd gksrs gSa tcfd fojyu okys 
LFkku ij ekè;e dk nkc o ?kuRo lkekU; dh vis{kk de gksrs gSaA

	z vuqnSè;Z rjaxsa lHkh izdkj osQ ekè;eksa (Bksl] nzo rFkk xSl) esa 
mRiUu dh tk ldrh gSaA

mnkgj.k% èofu rjaxsa] ok;q esa mRiUu rjaxsa] HkwoaQi rjaxsa] fLizax dh 
rjaxsa vkfnA

17 /ofu/ofu
(Sound)
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18 izdkf'kdhizdkf'kdh
(Optics)

izdk'k (Light) ,d izdkj dh ÅtkZ (Energy) gS] tks fo|qr 
pqacdh; rjaxks a (Electro Magnetic Wave) ds :i esa lapfjr 
(Transmit) gksrh gS vkSj gesa ns[kus esa lgk;rk iznku djrh gSA

lHkh izdk'k lzksr ,d izdkj dk fofdj.k (Radiation) mRlftZr 
djrs gSaA ;s fofdj.k oLrqvksa ls ijkofrZr (Reflect) gksdj gekjh vk¡[kksa 
ij iM+rk gS ftlls gesa oLrq,¡ fn[kkbZ nsus yxrh gSaA blh fofdj.k dks 
izdk'k dgrs gSaA

vFkkZr~ izdk'k ,d izdkj dh ÅtkZ gS] tks fo|qr pqacdh; rjaxksa 
ds :i esa lapfjr gksrh gSA ^izdk'k* ds n`'; jsat dh rjaxnSè;Z 400 
nm ls 750 nm ds chp gksrh gSA

	z izdk'k dk fo|qr pqacdh; rjax fl¼kar izdk'k ds dsoy dqN xq.kksa 
dh O;k[;k dj ikrk gS] tSlsµ izdk'k dk ijkorZu] izdk'k dk 
viorZu] izdk'k dk lhèkh js[kk esa xeu] izdk'k dk foorZu] izdk'k 
dk O;frdj.k ,oa izdk'k dk èkzqo.kA

	z izdk'k dks lw;Z ls i`Foh rd vkus esa yxHkx 8 feuV 20 lsdsaM 
dk le; yxrk gSA

	z panzek ls ijkofrZr izdk'k dks i`Foh rd vkus esa 1.28 lsdsaM dk 
le; yxrk gSA

çdk'k dh çzzzzzÏfr (Nature of Light)

n S f ud thou e s a  ge 
ftu&ftu oLrqvksa dks ns[krs gSa 
mudh vuqHkwfr gesa çdk'k }kjk 
gksrh gSA ;fn v¡èksjs esa ge fdlh 
oLrq dks ns[kus esa vleFkZ gSa rks 
lw;Z osQ çdk'k ;k fdlh vU; 
o`Qf=ke çdk'k osQ ekè;e ls ge oLrqvksa dks ns[k ldrs gSaA

vr% tc dksbZ oLrq vius ij iM+us okys çdk'k dks ijkofrZr 
(Reflect) dj nsrh gS vkSj ;g ijkofrZr çdk'k gekjh vk¡[kksa ij iM+rk 
gS rks gesa og oLrq fn[kkbZ nsrh gS vFkkZr~ çdk'kh; ÅtkZ osQ dkj.k gh 
ge fdlh oLrq dks ns[k ikrs gSaA

vFkkZr~ ge fdlh oLrq dks ns[k ik,¡] blds fy;s ;g vko';d 
gS fd fdlh lzksr ls fudyus okyk çdk'k ml oLrq ij iM+s vkSj mlls 
Vdjkdj gekjh vk¡[kksa rd igq¡psA

ysfdu ge ;g Hkh tkurs gSa fd çR;sd oLrq vius Åij vkifrr 
(iM+us okys) çdk'k dk dqN fgLlk vo'kksf"kr djrh gSA pw¡fd lw;Z 
ds çdk'k ;k 'osr çdk'k esa fofHkUu jaxksa ds çdk'k lekfgr jgrs gSaA 

vr% tc ;g çdk'k fdlh jaxhu oLrq ij iM+rk gS rks og oLrq dsoy 
,d jax ds çdk'k dks ijkofrZr djrh gS vkSj ckdh jaxksa ds çdk'k 
dks vo'kksf"kr dj ysrh gSA mlds }kjk ijkofrZr çdk'k dk jax gh gesa 
ml oLrq ds jax ds :i esa fn[kkbZ nsrk gSA

tSls dksbZ uhys jax dh oLrq 'osr çdk'k esa ls uhys çdk'k dks 
ijkofrZr djrh gS vkSj ckdh jaxksa ds çdk'k dks vo'kksf"kr dj ysrh gSA

blh çdkj pw¡fd 'osr oLrq laiw.kZ çdk'k dks ijkofrZr djrh gS] 
dqN Hkh vo'kksf"kr ugha djrhA vr% gekjh vk¡[kksa rd 'osr çdk'k 
gh igq¡prk gS vkSj oLrq gesa 'osr fn[kkbZ nsrh gSA

blh çdkj tks oLrq laiw.kZ çdk'k dks vo'kksf"kr dj ysrh gS] 
mldk jax gesa dkyk fn[kkbZ nsrk gSA

fofHkUu oSKkfudksa us ;g er fn;k gS fd çdk'k dh çzzzzÑfr }Sr 
(Dual) gksrh gS vFkkZr~ çdk'k rjaxksa dh Hkk¡fr Hkh O;ogkj djrk gS 
rFkk d.kksa (Particle) tSls xq.k Hkh j[krk gSA

çdk'k dh rjax çÑfr (Wave Nature of Light)

loZçFke gkbxsal uked oSKkfud us crk;k fd çdk'k rjaxksa dh 
Hkk¡fr Hkh O;ogkj djrk gSA vius rjax fl¼kar osQ vkèkkj ij bUgksaus 
çdk'k dk foorZu] ijkorZu o viorZu (Diffraction, Reflection and 
Refraction of Light) vkfn ?kVukvksa dks le>k;k] fdarq çdk'k osQ 
oqQN xq.k] tSls& çdk'k fo|qr çHkko (Photoelectric Effect), dkWEiVu 
çHkko (Compton’s Effect) dk fl¼kar ugha le>k ldsA

çdk'k dh d.k çÑfr (Particle Nature of Light)

çdk'k osQ ^df.kdk fl¼kar* (Corpuscular Theory) osQ vuqlkj 
çdk'k NksVs&NksVs d.kksa ls feydj cuk gSA ckn esa vkbaLVhu us crk;k 
fd çdk'k dk lapj.k NksVs&NksVs caMyksa ;k iSosQVksa (Packets) osQ :i 
esa gksrk gS] ftUgsa iQksVkWu (Photon) dgk tkrk gSA iQksVkWu dk dksbZ 
nzO;eku (Mass) vkSj vkos'k (Charge) ugha gSA ;g fo|qr pqacdh; 
mQtkZ dk okgd gS rFkk vU; vlrr (Discrete) d.kksa (tSls bysDVªkWukas] 
ijek.kqvksa vkSj v.kqvksa) ds lkFk ijLij fØ;k djrk gSA

fdlh fn;s x, iQksVkWu dh mQtkZ dh x.kuk fuEu lw=k }kjk dh 
tk ldrh gS%

iQksVkWu mQtkZ (E) = hc/l

tgk¡	 h = Iykad fu;rkad = 6.625 × 10-34 twy&lsdsaM

	 c = izdk'k dh uhfr = 2.998 × 108ehVj@lsdsaM

	 l = izdk'k dh rjaxnSè;Z (ehVj esa)
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Å"ek ÅtkZ dk gh ,d çdkj gS] tks nks oLrqvksa ds rkiekuksa esa 
varj gksus ij muds chp çokfgr gksrk gSA ÅtkZ dk ;g LFkkukarj.k 
lnSo mPp rki okyh oLrq ls fuEu rki okyh oLrq dh vksj gksrk gS] 
;gh dkj.k gS fd tc ge xeZ ty dks Li'kZ djrs gSa rks gesa xehZ dk 
vuqHko gksrk gS] tcfd ciZQ ds VqdM+s dks Nwus ij BaM dk ,glkl 
gksrk gS D;ksafd igyh voLFkk esa ÅtkZ xeZ ty ls gekjs gkFk dh vksj 
rFkk nwljh voLFkk esa gkFk ls ciZQ dh vksj izokfgr gksrh gSA 

Å"ek ds fofHkUu ek=kd

	� 1 dSyksjh = 4.186 twy
	� 1 twy = 0.24 dSyksjh

	� 1 vxZ = 10–7 twy

	� 1 fdyks dSyksjh = 1000 dSyksjh = 4186 twy
	� 1 fczfV'k Å"eh; bdkbZ = 252 dSyksjh

	� 1 FkeZ = 1,00,000 fczfV'k Å"eh; bdkbZ

dksbZ oLrq gesa fdruh xeZ ;k BaMh yxsxh] ;g ml oLrq ls gksus 
okys ;k ml oLrq rd gksus okys Å"ek ds çokg ij fuHkZj djrk gSA 
;gh dkj.k gS fd tkM+s dh lqcg esa ydM+h ds VqdM+s ,oa yksgs ds 
VqdM+s dks Nwus ij yksgs dk VqdM+k vfèkd BaMk çrhr gksrk gS] D;ksafd 
ydM+h dh rqyuk esa yksgk Å"ek dk vPNk pkyd gS vkSj gekjs gkFk 
ls ”;knk Å"ek fudydj yksgs rd pyh tkrh gSA

Bhd blh çdkj rkacs dh ,d xksyh vkSj dk¡p dh ,d xksyh dks 
leku rkieku rd xeZ djus ds ckn mUgsa Nwus ij rkacs dh xksyh vfèkd 
xeZ çrhr gksrh gS] D;ksafd rkacs ds Å"ek ds lqpkyd gksus ds dkj.k 
mlls vfèkd Å"ek gekjs gkFk rd igq¡p ikrh gSA

rki dk ekiu (Measurement of Temperature)

rki dh voèkkj.kk (Concept of Temperature)
fdlh oLrq dk rki mldh xekZgV (Heatness) ;k BaMsiu 

(Coldness) dk ekid gksrk gS vFkkZr~ rki og HkkSfrd jkf'k gksrh gS] 
ftlosQ }kjk ge Nwdj ;g Kkr dj ldrs gSa fd dksbZ oLrq fdruh 
xeZ ;k BaMh gSA

rkih; lkE; (Thermal Equilibrium)
;fn nks oLrq,¡ X rFkk Y ijLij laioZQ esa j[kh gSa] ftuesa ls oLrq 

X Nwus ij oLrq Y dh vis{kk xeZ izrhr gksrh gS rks Å"ek oLrq X ls 
Y dh vksj cgus yxrh gS vkSj ;g Å"ek rc rd cgrh gS tc rd 
nksuksa dk rkieku leku u gks tk, vFkkZr~ ^Å"ek dk izokg lnSo mPp 
rki okyh oLrq ls fuEu rki okyh oLrq dh vksj gksrk gSA*

rki dk ekiØe (Scale of Temperature)
;fn nks oLrqvksa osQ rki esa varj cgqr de gks rks oLrq dks osQoy 

Nwdj gh buosQ rki dk vuqeku ugha yxk;k tk ldrk gSA vr% bl 
gsrq rki dk ,d ekiØe ;k iSekuk cukuk vko';d gksrk gSA

rkiekih (Thermometer)
,slk ;a=k ftlesa rki dks ekius osQ fy;s iSekuk iz;qDr gksrk gS] 

^rkiekih dgykrk* gS vFkkZr~ ^og ;a=k tks fdlh oLrq dk rki ekirk 
gS] rkiekih dgykrk gSA*

inkFkZ osQ fofHkUu HkkSfrd xq.kksa esa rki osQ lkFk ifjorZu gksrk gS] 
vr% rkiekih cukus gsrq inkFkZ osQ fdlh ,sls xq.k dk iz;ksx fd;k 
tkrk gS] tks rki ij fuHkZj djrk gks] tSls& rki osQ lkFk fdlh nzo ;k 
xSl osQ vk;ru esa ifjorZu] rki osQ lkFk fo|qr izfrjksèk esa ifjorZu vkfnA

fHkUu&fHkUu xq.kksa dks vkèkkj cukdj vusd izdkj osQ rkiekih 
cuk, x, gaSA

mnkgj.k% nzo rkiekih] ikjk rkiekih@Dyhfudy@MkWDVjh rkiekih] 
fLFkj vk;ru xSl rkiekih] IysfVue izfrjksèk rki;qXe rkiekih] iw.kZ 
fofdj.k mÙkki; rkiekih] izdk'kh; mÙkkiekih vkfnA

1. nzo rkiekih (Liquid Thermometer)
izR;sd rkiekih esa inkFkZ osQ fdlh ,sls xq.k dks pqu ysrs gSa tks 

rki osQ lkFk fujarj cnyrk jgrk gS] vr% nzo rkiekih esa dk¡p dh 
osQ'kuyh esa nzo (,Ydksgy ;k ikjk) LraHk dh yackbZ rkieku ekiu 
osQ fy;s iz;qDr gksrh gSA

ijkl%
	z ,Ydksgy dk nzo.kkad fuEu gksus ds dkj.k ,Ydksgy iz;qDr djus 
ij –115°C rd dk rki ekik tk ldrk gSA

	z ikjk iz;qDr djus ij –39°C ls ysdj 350°C rd dk rki ekik 
tk ldrk gSA

2. ikjk rkiekih@Dyhfudy@MkWDVjh rkiekih 
(Clinical Thermometer)

ekuo 'kjhj dk rki ifjorZu NksVh ijkl (Short range) esa gh 
gksrk gS] vr% ekuo 'kjhj osQ rkieku dks ekius gsrq ikjk rkiekih dk 
iz;ksx fd;k tkrk gSA

ijkl
ikjk rkiekih esa U;wure fcanq 95°F (35°C) rFkk mPpre fcanq 

110°F (43°C) gksrk gS] vFkkZr~ ;g rkiekih 95°F ls 110°F osQ chp 
dk;Z djrk gSA

19 Å"ekÅ"ek
(Heat)
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20 fo|qr ,oa pqacdRofo|qr ,oa pqacdRo
(Electricity and Magnetism)

fdlh pkyd esa fo|qr vkos'kksa dh mifLFkfr ,oa çokg fo|qr 
dgykrk gSA fo|qr ls vusd tkuh&ekuh ?kVuk,¡ tqM+h gSa tSls fd rfM+r] 
LFkSfrd fo|qr] fo|qr pqacdh; çsj.k rFkk fo|qr èkkjkA blds vfrfjDr 
fo|qr ds }kjk gh oS|qr pqacdh; rjaxksa dk l`tu ,oa çkfIr laHko 
gksrh gSA

HkkSfrdh esa pqacdRo og çfØ;k gS] ftlesa ,d oLrq nwljh oLrq 
ij vkd"kZ.k ;k çfrd"kZ.k cy yxkrh gS] tks oLrq,¡ ;g xq.k çnf'kZr 
djrh gSa] mUgsa ^pqacd* dgrs gSaA fudy] yksgk] dksckYV ,oa muds 
feJ.k vkfn ljyrk ls igpkus tkus ;ksX; pqacdh; xq.k j[krs gSaA KkrO; 
gS fd yxHkx lHkh oLrq,¡ U;wukfèkd ek=kk esa pqacdh; {ks=k dh mifLFkfr 
ls çHkkfor gksrh gSaA

vkos'k (Charge)

ge tc ckyksa esa da?kh djus ds ckn da?kh dks dkx”k ds NksVs&NksVs 
VqdM+ksa ds ikl ykrs gSa rks ge ikrs gSa fd os da?kh ls vkdf"kZr gksdj 
mlls fpid tkrs gSaA ,slk blfy;s gksrk gS D;ksafd jxM+us ls da?kh ij 
fo|qr vkos'k mRiUu gks tkrk gSA fo|qr vkos'k dk fdlh oLrq ij 
mRiUu gksuk ml oLrq esa bysDVªkWuksa ds de ;k ”;knk gksus dk ifj.kke 
gksrk gSA

ge tkurs gSa fd çR;sd oLrq ijek.kqvksa ls cuh gksrh gSA bu 
ijek.kqvksa esa bysDVªkWu vkSj çksVkWu gksrs gSaaA bysDVªkWu ½.k vkosf'kr ,oa 
çksVkWu èkukosf'kr gksrs gSaA tc fdUgha nks mi;qDr oLrqvksa dks jxM+k tkrk 
gS rks fdlh ,d esa ls bysDVªkWu fudydj nwljh oLrq esa pys tkrs gSaA 
ftl oLrq esa bysDVªkWu tkrs gSa] ogk¡ bysDVªkWuksa dh vfèkdrk vFkkZr~ ½.k 
vkos'k dh vfèkdrk gks tkrh gSA iQyLo:i og ½.kkosf'kr gks tkrh 
gS tcfd nwljh oLrq ftlls bysDVªkWu fudyrs gSa] og èkukosf'kr gks 
tkrh gSA

bl çdkj] ge tku pqds gSa fd fo|qr vkos'k nks çdkj ds gksrs 
gSa& èkukRed ,oa ½.kkRedA ltkrh; vkos'k ,d&nwljs dks çfrdf"kZr 
djrs gSa tcfd fotkrh; vkos'k ,d&nwljs dks vkdf"kZr djrs gSaA

nks vkos'kksa ds chp yxus okys vkd"kZ.k ;k çfrd"kZ.k cy dk 
eku ^dwykWe ds fu;e* ls çkIr fd;k tkrk gSA

tSls&	  1 2
2

q qF K
r

=   (K = fu;rkad)   q1 q2r

;gk¡ F vkd"kZ.k cy gksxk ;fn q1 vkSj q2 fotkrh; (èku&½.k 
vkos'k) gksaxs] ogha ;g çfrd"kZ.k cy gksxk ;fn ;s nksuksa ltkrh; 
(èku&èku ;k ½.k&½.k vkos'k) gksaxsA r nksuksa vkos'kksa ds chp dh nwjh 
dks çnf'kZr djrk gSA

fo|qr vkos'k dk SI  ek=kd dwykWe gS] tks yxHkx 6 × 1018 
bysDVªkWuksa ds vkos'kksa ds ;ksx ds cjkcj gksrk gSA

vkosf'kr djus dh fofèk;k¡ (Methods of Charging)
fdlh oLrq dks fofHkUu fofèk;ksa ls vkosf'kr fd;k tk ldrk gS] 

ftuesa fuEufyf[kr çeq[k gSa&

	z ?k"kZ.k }kjk (jxM+dj)A
	z fdlh vkosf'kr oLrq ls laidZ esa ykdj tc ge fdlh fo|qr 
pkyd dks fdlh vkosf'kr oLrq ls Li'kZ djkrs gSa rks dqN vkos'k 
ewy oLrq ls ml ij çokfgr gks tkrs gSa vkSj og oLrq Hkh vkosf'kr 
gks tkrh gSA

	z bl rjg ge ;s tku pqds gSa fd vkos'k pkydksa ds ekè;e ls 
çokfgr gks ldrs gSaA vkos'k dk ;g çokg okLro esa bysDVªkWuksa 
dk gh çokg gksrk gSA

vkosf'kr
oLrq

vkos'k dk izokg
	 +	 +	 +
	 +	 +	 +	 +	
		  +	 +
	

+ + + + + + +

fo|qr {ks= (Electric Field)

fdlh fo|qr vkos'k ds pkjksa vksj dk og {ks=k ftlesa dksbZ vU; 
vkos'k vkd"kZ.k ;k çfrd"kZ.k cy dk vuqHko djrk gS] fo|qr {ks=k 
(Electric Field) vFkok fo|qr cy {ks=k (Field of Electric Force) 
dgykrk gSA

fo|qr cy js[kk,¡ (Electric Lines of Force)
fo|qr cy js[kk bl çdkj dh ,d dkYifud fujarj js[kk ;k 

fo|qr {ks=k esa [khapk x;k oØ gS tks fd mlds fdlh fcanq ij [khaph 
xbZ Li'kZ js[kk (Tangent) ml fcanq ij fo|qr cy dh fn'kk nsrh gSA 
blh fn'kk esa dksbZ Lora=k vkos'k xfr djrk gSA ;g ges'kk èkukRed 
vkos'k ls ½.kkRed vkos'k dh vksj gksrh gSA

+
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21 vk/kqfud HkkSfrdhvk/kqfud HkkSfrdh
(Modern Physics)

1900 bZ- ds i'pkr~ vusd Økafrdkjh rF; Kkr gq,] ftudks 
fpjlEer HkkSfrdh ds <k¡ps esa cSBkuk dfBu gSA bu u, rF;ksa ds 
vè;;u djus vkSj mudh xqfRFk;ksa dks lqy>kus esa HkkSfrdh dh ftl 
'kk[kk dh mRifÙk gqbZ] mldks ^vkèkqfud HkkSfrdh* dgrs gSaA vkèkqfud 
HkkSfrdh dk nzO; lajpuk ls lhèkk lacaèk gSA v.kq] ijek.kq] dsanzd rFkk 
ewy d.k buds eq[; fo"k; gSaA HkkSfrdh dh bl uohu 'kk[kk us oSKkfud 
fopkjèkkjk dks uohu vkSj Økafrdkjh eksM+ fn;k gS rFkk blls lkekftd 
foKku vkSj n'kZu'kkL=k Hkh egÙoiw.kZ :i ls izHkkfor gq, gSaA

bysDVªkWu mRltZu (Electron Emission)
	z geas Kkr gS fd èkkrqvksa esa eqDr bysDVªkWu gksrs gSa] tks mudh pkydrk 
ds fy;s mÙkjnk;h gksrs gSaA rFkkfi] eqDr bysDVªkWu lkekU;r% èkkrq 
i`"B ls ckgj ugha fudy ldrs D;ksafd Í.kkosf'kr bysDVªkWu ds 
ckgj vkus ij èkkrq èkukosf'kr gks tk,xh vkSj iqu% bysDVªkWu dks 
vkdf"kZr dj ysxhA ifj.kkeLo:i] fliZQ os gh bysDVªkWu ftudh 
ÅtkZ bl vkd"kZ.k ls ”;knk gks] èkkrq i`"B ls ckgj vk ikrs gSaA

	z vr% bysDVªkWuksa dks èkkrq i`"B ls ckgj fudkyus ds fy;s ,d 
fuf'pr U;wure ÅtkZ dh vko';drk gkssrh gSA bl U;wure ÅtkZ 
dks èkkrq dk dk;Z&iQyu (Work Function) dgrs gSaA bls φ0 
}kjk O;Dr djrs gSa vkSj eV (bysDVªkWu oksYV) esa ekirs gSaA
	z èkkrq ds i`"B ls bysDVªkWu mRltZu ds fy;s eqDr bysDVªkWuksa dks 
U;wure vko';d ÅtkZ fuEu esa ls fdlh Hkh HkkSfrd fofèk }kjk 
nh tk ldrh gS& 

rkik;fud mRltZu (Thermionic Emission)
mi;qZDr rkiu }kjk èkkrq ds eqDr bysDVªkWuksa dks i;kZIr ÅTkkZ nsus 

ij os èkkrq ds i`"B ls ckgj vk tkrs gSa] bls ^rkik;fud mRltZu* 
dgrs gSaA

{ks=k mRltZZu (Field Emission)
fdlh èkkrq ij izcy fo|qr {ks=k yxkus ij ;fn bysDVªkWu i`"B ls 

ckgj vk tk,¡ rks bls ^{ks=k mRltZu* dgrs gSaA LikdZ Iyx esa ;gh 
izfØ;k gksrh gSA

izdk'k fo|qr mRltZu (Photoelectric Emission)
mi;qDr vko`fÙk dk izdk'k tc fdlh èkkrq i`"B ij iM+rk gS rks 

bysDVªkWuksa dk mRltZu gksrk gSA izdk'k ds dkj.k mRlftZr bysDVªkWuksa dks 
^izdkf'kd bysDVªkWu* (Photoelectron) dgrs gSaA izdk'k fo|qr mRltZu 
dh ifj?kVuk dh [kkst gsufjp gV~Z”k }kjk 1887 esa dh xbZ FkhA çdk'k 
fo|qr mRltZu dks gh ^çdk'k fo|qr çHkko* (Photoelectric Effect–
PEE) Hkh dgrs gSaA

nsgyh vko`fÙk (Threshold Frequency)
tc mRltZu i`"B ij ,d fu;r U;wure eku ls de vko`fÙk dk 

izdk'k iM+rk gS rks bysDVªkWu dk mRltZu ugha gksrk vkSj fo|qr èkkjk 
ugha izkIr gksrh gSA bl fu;r U;wure vko`fÙk dks] tks fd bysDVªkWu 
mRltZu ds fy;s vko';d gksrh gS] ^nsgyh vko`fÙk* dgrs gSaA bldk 
eku mRltZd i`"B ds inkFkZ dh izÑfr ij fuHkZj djrk gSA

;g ik;k x;k gS fd ftad] dSMfe;e] eSXuhf'k;e tSlh dqN 
èkkrqvksa esa ;g izHkko dsoy de rjaxnS?;ZZ dh ijkcSaxuh rjaxksa ds fy;s 
gksrk gSA rFkkfi yhfFk;e] lksfM;e] iksVSf'k;e] lhft;e rFkk :chfM;e 
tSlh {kkj èkkrq,¡ n`'; izdk'k ds }kjk Hkh ;g izHkko n'kkZrh gSaA

izdk'k fo|qr izHkko (Photo Electric Effect)

izdk'k fo|qr èkkjk ij izdk'k dh rhozrk dk izHkko

izdk'k fo|qr èkkjk] izfr lsdsaM bysDVªkWuks a dh la[;k ds 
vuqØekuqikrh gksrh gSA vr% izfr lsdsaM mRlftZr gksus okys bysDVªkWuksa 
dh la[;k vkifrr fofdj.k dh rhozrk ds lekuqikrh gksrh gSA

izdk'k dh rhozrk

izd
k'
k 
fo
|
qr 

èkk
jk

izdk'k fo|qr èkkjk rFkk izdk'k dh rhozrk ds chp xzkiQ

izdk'k fo|qr èkkjk ij izdk'k dh vko`fÙk dk izHkko

	z izdkf'kd bysDVªkWu ds mRltZu ds fy;s izdk'k dh vko`fÙk dk 
eku nsgyh vko`fÙk ls vfèkd gksuk pkfg;sA nsgyh vko`fÙk dk eku 
fHkUu&fHkUu èkkrqvksa ds fy;s fHkUu&fHkUu gksrk gSA

	z izdkf'kd bysDVªkWuksa dh mPpre xfrt ÅtkZ vkifrr fofdj.k dh 
vko`fÙk ds lkFk jSf[kdr% ifjofrZr gksrh gS] tcfd ;g bldh 
rhozrk ij fuHkZj ugha gksrhA

izdk'k fo|qr izHkko rFkk izdk'k dk rjax fl¼kar

izdk'k ds fofHkUu xq.kksa] ;Fkk O;frdj.k] foorZu] èkzqo.k bR;kfn 
dh O;k[;k izdk'k ds rjax izÑfr fl¼kar }kjk laHko gS] ijarq izdk'k 
fo|qr izHkko dh O;k[;k bl fl¼kar }kjk ugha dh tk ldhA
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tSo izkS|ksfxdh lkekU; foKku rFkk foKku ,oa izkS|ksfxdh

D[kaM

foKku ,oa 
izkS|ksfxdh
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lkekU; ifjp; (General Introduction)
tSo fofoèkrk ij la;qDr jk"Vª vfHkle; ds vuqPNsn&2 ds vuqlkj 

dksbZ Hkh rduhdh vuqiz;ksx ftlesa] tSfod iz.kkfy;ksa] lthoksa ;k O;qRiUu 
inkFkZ dk mi;ksx fdlh fof'k"V dk;Z ds fy;s] mRikn ;k izfØ;kvksa 
ds fuekZ.k ;k :ikarj.k esa fd;k tkrk gS] tSo izkS|ksfxdh dgykrk gSA 
g”kkjksa o"kks± ls ekuo Ñf"k] [kk| mRiknu vkSj vkS"kfèk fuekZ.k esa 
tSo izkS|ksfxdh dk bLrseky djrk vk;k gSA 20oha lnh ds var rFkk 
21oha lnh ds vkjaHk ls tSo izkS|ksfxdh esa foKku ds dbZ vU; vk;ke] 
tSls& thuksfeDl] iquizZ;ksT; thu izkS|ksfxdh] vIyk;M izfrj{kk rduhd] 
vkS"kèkh; fpfdRlk dk fodkl rFkk Mk;XuksfLVd tk¡p vkfn lfEefyr 
gksus yxs gSaA

tSo izkS|ksfxdh (ck;ksVsDuksykWth) esa mu rduhdksa dk o.kZu feyrk 
gS] ftuesa thoèkkfj;ksa ;k muls izkIr ,a”kkbeksa dk mi;ksx djrs gq, 
euq"; ds fy;s mi;ksxh mRikn ;k izØeksa (izkslsl) dk fodkl fd;k 
tkrk gSA orZeku esa lhfer vFkZ esa tSo izkS|ksfxdh dks ns[kk tk, rks 
blesa os izØe vkrs gSa] ftuesa vkuqoaf'kd :i ls :ikarfjr (tsusfVdyh 
eksfMiQkbM) thoksa dk mi;ksx inkFkks± ds vfèkd ek=kk esa mRiknu ds 
fy;s fd;k tkrk gSA mnkgj.kkFkZ% ik=ks (bu foVªks) fu"kspu }kjk ij[kuyh 
f'k'kq dk fuekZ.k] thu dk la'ys"k.k ,oa mi;ksx] Mh,u, Vhds dk 
fuekZ.k ;k nks"k;qDr thu dk lqèkkj_ ;s lHkh tSo izkS|ksfxdh ds gh Hkkx gSaA

;wjksih; tSo izkS|ksfxdh la?k (bZ-,iQ-ch-) ds vuqlkjµ^u, mRiknksa 
rFkk lsokvksa ds fy;s] izkÑfrd foKku o tho dksf'kdkvksa o mlds 
vax rFkk vk.kfod vuq:iksa dk lek;kstu gh tSo izkS|ksfxdh gSA*

tSo izkS|ksfxdh dh 'kk[kk,¡ (Branches of Biotechnology)
	z jsM ck;ksVsDuksykWth% ;g tSo izkS|ksfxdh dk fpfdRlk ds {ks=k esa 
iz;ksx gS] tSls& thu ds Lrj ij iQsjcny djds vkuqoaf'kd mipkj 
djukA blds varxZr ,aVhck;ksfVd nokvksa ds mRiknu esa bldk 
iz;ksx fd;k tkrk gSA

tSo izkS|ksfxdh 
(Biotechnology)

Cyw ck;ksVsDuksykWth 
(Blue Biotechnology)

xzs ck;ksVsDuksykWth 
(Grey Biotechnology)

CySd ck;ksVsDuksykWth 
(Black Biotechnology)

OgkbV ck;ksVsDuksykWth 
(White Biotechnology)

tSo lwpuk foKku ;k 
ck;ksbaiQkWesZfVDl  

(Bioinformatics)

;syks ck;ksVsDuksykWth (Yellow Biotechnology)

iiZy ck;ksVsDuksykWth 
(Purple Biotechnology)

xzhu ck;ksVsDuksykWth 
(Green Biotechnology)

jsM ck;ksVsDuksykWth 
(Red Biotechnology)

	z OgkbV ck;ksVsDuksykWth% vkS|ksfxd mRiknu ,oa izfØ;kvksa esa tSo 
izkS|ksfxdh dk vuqiz;ksx] tSls& vkS|ksfxd mRiknksa dk ubZ rduhdksa 
ds iz;ksx ls mRiknu de dher ij djuk 'kkfey gSA
	z xzhu ck;ksVsDuksykWth% tSo izkS|ksfxdh dk ikSèkksa ,oa ouLifr;ksa 
(Ñf"k ds {ks=k esa) eas iz;ksx blds varxZr vkrk gSA ;g lkekU;r% 
ikni tSo izkS|ksfxdh (Plant Biotechnology) ds uke ls Hkh tkuk 
tkrk gSA Vªkaltsfud (ijkthoh) ikSèkksa ;k iQlyksa dk fodkl tks 
vfèkd mRiknu ds lkFk&lkFk izfrdwy ifjfLFkfr;ksa esa Hkh thfor 
jg ldsa] blesa 'kkfey gSA
	z ;syks ck;ksVsDuksykWth% ;g dhVksa ds lanHkZ esa tSo&rduhd ds 
iz;ksx ls lacafèkr gS] ftlesa tSo rduhd vkèkkfjr i¼fr ls 
gkfudkjd dhVksa dks fu;af=kr fd;k tkrk gSA blds vfrfjDr [kk| 
mRiknu] tSls& okbu] iuhj] ch;j] mRiknksa ds (Fermentation) 
fd.ou esa bldk iz;ksx fd;k tkrk gSA
	z xzs ck;ksVsDuksykWth% i;kZoj.k laj{k.k ls lacafèkr] tSls& tSo 
fofoèkrk dk laj{k.k ;k iznw"kdksa ds fuEuhdj.k ls gSA
	z CySd ;k MkdZ ck;ksVsDuk syk Wth% ;g tSo vkradokn 

(Bioterrorism) ;k tSfod gfFk;kjksa rFkk tSfod ;q¼ ls lacafèkr 
gS] ftlesa gkfudkjd lw{ethoksa] VkWfDlal bR;kfn dk iz;ksx ekuo] 
eosf'k;ksa o iQlyksa esa jksx mRiUu djus rFkk budh e`R;q dk dkjd 
curs gSaA
	z Cyw ck;ksVsDuksykWth% ;g leqnzh o vU; tyh; thoksa ls lacafèkr 
gS] ftlesa tSo&izkS|ksfxdh ds iz;ksx ls leqnzh lalkèkuksa ds nksgu 
esa lgk;rk feyrh gSA eRL; ikyu] leqnzh izkÑfrd mRiknksa] leqnzh 
ikfjfLFkfrdh] tSo&leqnz foKku bR;kfn dks c<+kok nsus gsrq iz;ksx 
dh tkrh gSA
	z xksYM ck;ksVsDuksykWth ;k ck;ks baiQkesZfVDl% blds varxZr tSo 
lwpuk dk vtZu] HkaMkj.k] forj.k] fo'ys"k.k vkSj O;k[;k vkfn 
dk dk;Z fd;k tkrk gSA ;g daI;wVj rFkk ck;ksVsDuksykWth ds 
lfEefyr iz;ksx dh 'kk[kk gSA
	z iiZy ck;ksVsDuksykWth% tSo izkS|ksfxdh ls lacafèkr fu;eksa uSfrdrk 
o rkfdZdrk ls lacafèkr eqn~nksa dks lfEefyr fd;k tkrk gSA

tSo izkS|ksfxdh ds fl¼kar (Principles of Biotechnology)
vkèkqfud tSo izkS|ksfxdh ds fodkl esa fuEufyf[kr nks izeq[k 

rduhdksa dk ;ksxnku gSA ;s gSa%
	z vkuqoaf'kd bathfu;fjax (Genetic Engineering)% bl rduhd 
}kjk vkuqoaf'kd inkFkks± (Mh,u, ;k vkj,u,) esa ifjorZu ykdj 
bls ijiks"kh thoksa (gksLV vkWxsZfu”e) esa izos'k djkdj blds ley{kh 
(iQhuksVkbi) esa ifjorZu djrs gSaA

22 tSo izkS|ksfxdhtSo izkS|ksfxdh
(Biotechnology)
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lkekU; ifjp; (General Introduction)

	z ckSf¼d laink ls rkRi;Z gS euq"; ds efLr"d }kjk mRikfnr Ñfr;k¡] 
vkfo"dkj] lkfgfR;d o dykRed dk;Z] fp=k] fM”kkbu] uke] 
çrhd vkfn ftudk O;kolkf;d ç;ksx fd;k tkrk gSA 

	z nwljs 'kCnksa esa] ckSf¼d laink vfèkdkj ls vk'k; gS& O;fDr ;k 
O;fDr;ksa ds lewg ;k fdlh laLFkk }kjk fd;s x, fdlh l`tu ds 
en~nssu”kj ml O;fDr ;k O;fDr;ksa ds lewg ;k laLFkk dks çnku 
fd;k x;k vfèkdkjA bl vfèkdkj ds rgr lacafèkr O;fDr] lewg 
;k laLFkk dks Lo;a }kjk fd;s x, l`tu dk ,d fuf'pr vofèk 
rd fof'k"V mi;ksx dk vfèkdkj gksrk gSA 

	z mYys[kuh; gS fd ns'kt vkSj LFkkuh; Lrj ij fd;s x, uokpkj vkSj 
l̀tukRed dk;Z Hkh ckSf¼d laink ds varxZr ekus tkrs gSaA pw¡fd] 
;s ikjaifjd izÑfr ds le>s tkrs gSa] blfy;s bUgsa iwjh rjg ckSf¼d 
laink iz.kkyh }kjk laj{k.k ugha fey ikrk gSA ckSf¼d laink ds varxZr 
lwpukvksa vkSj tkudkfj;ksa ls lac¼ oSls fo"k; lfEefyr fd;s tkrs gSa] 
tks iwjs fo'o esa fdlh Hkh LFkku ij ,d gh le; esa vlhfer izfr;ksa 
esa :ikarfjr fd;s tk ldrs gksaA laink laj{k.k mu izfr;ksa ls lac¼ 
ugha gksrk gS] cfYd muesa fufgr lwpuk ;k tkudkjh ls lac¼ gksrk gSA

ckSf¼d laink vfèkdkj dks lkekU;r% nks Hkkxksa esa foHkkftr fd;k 
tkrk gS&

23 ckSf¼d laink vf/kdkjckSf¼d laink vf/kdkj
(Intellectual Property Rights)

lkekU;r% ckSf¼d laink vfèkdkj ls vk'k; gS& 
O;fDr ;k O;fDr;ksa ds lewg ;k fdlh laLFkk 
}kjk fd;s x, fdlh l`tu dk ,d fuf'pr 
vofèk rd fof'k"V mi;ksx djus dk vfèkdkjA

blds ekè;e ls fdlh oLrq ds ewy 
mRiknu LFkku dks n'kkZ;k tkrk gS 
vkSj ml LFkku dh fof'k"V HkkSxksfyd 
n'kkvksa dk lacaèk ml oLrq ds lkFk 
LFkkfir fd;k tkrk gSA

WTO o TRIPS le>kSrs ds 
ekè;e ls ckSf¼d laink vfèkdkjksa 
dk laj{k.k

fdlh O;fDr@O;fDr;ksa ds lewg ;k laLFkk 
dks fdlh vkfo"dkj ;k izfØ;kxr 
fodkl ds lacaèk esa iznÙk vfèkdkj isVsaV 
dgykrk gSA isVsaV vkfo"dkj ds iz;ksx 
;k mi;ksx dk vfèkdkj ugha gS] cfYd 
;g vU; yksxksa dks isVsaV fd;s x, 
vkfo"dkj ds mRiknu mi;ksx] fcØh] 
fcØh dk izLrko vkfn ls jksdrk gSA isVsaV 
dkuwu ds rgr lhfer le; ds fy;s 
laj{k.k fn;k tkrk gSA ;g lkekU;r% 20 
o"kks± ds fy;s fn;k tkrk gSA

dkWihjkbV fdlh lkfgfR;d Ñfr vFkok dykÑfr] ;Fkk& fiQYe] 
laxhr] ys[ku dk;Z] isafVax] ewfrZdyk] daI;wVj izksxzke vkfn ds 
fy;s vUkU; vfèkdkj iznku djrk gSA dkWihjkbV lkekU; :i 
ls fuekZrk ds iwjs thoudky rFkk mldh e`R;q ds ckn 50 ls 
100 o"kks± ds fy;s iznku fd;k tkrk gSA dkWihjkbV ,oa lac¼ 
vfèkdkjksa] laxhrdkj rFkk lkmaM ds ”kfj;s dk;ZØe izLrqrdÙkkZ 
(vfHkusrk] xk;d)] fjdkWMZdÙkkZ vkfn ds vfèkdkjksa dks Hkh 
lajf{kr fd;k tkrk gSA

blds rgr fof'k"V fpÉ 
iz;qDr gksrk gS] tks fdlh 
,d O;olk; dh oLrqvksa 
vkSj lsokvksa dks nwljs ls 
vyx djrk gSA

vfuok;Z ykblsa¯lxHkkSxksfyd ladsrd

vkS|ksfxd laink vfèkdkj

ckSf¼d laink 
vf/dkj

dkWihjkbV vkSj lac¼ vfèkdkj

Hkkjrh; isVsaV dkuwu

,oj xzh¯ux

isVsaV VsªMekdZ

fcuk fdlh u, uokpkj ds iqjkus 
la?kVu esa ekewyh isQjcny dj u;k 
isVsaV izkIr djus dk iz;klA

Vh-ds-Mh-,y- (T.K.D.L.) o bldk 
egÙo

blds rgr fdlh vfr vko';d 
tsusfjd nok ds fuekZ.k dk vfèkdkj] 
vkikr fLFkfr esa vU; daiuh dks 
fn;k tk ldrk gSA
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uSuks vkdkj 1 ls 100 uSuks ehVj (10–9 ehVj ls 10–7 ehVj) ds 
inkFkks± ds vè;;u o muls tqM+h rduhdksa dks uSuks izkS|ksfxdh ds varxZr 
ekuk tkrk gS] ijarq oSKkfudksa dk ,d oxZ bls ^uSuks foKku* dgrk gS 
rFkk uSuks izkS|ksfxdh dh vfèkd lw{e ifjHkk"kk izLrqr djrs gq, bls 
uSuks vkdkj ds d.kksa dks O;ofLFkr o fu;af=kr rjhds ls tksM+dj ,sfPNd 
vkdkj o dk;Z{kerk dh oLrq ds fuekZ.k ls lacafèkr rduhd ekurk 
gSA orZeku esa igyh ifjHkk"kk gh vfèkd Lohdk;Z gSA

fofHkUu mRiknksa ds fuekZ.k ds fy;s uSuks rduhd ds fodkl dk 
iz;kl dsoy vkdkjxr fHkUurk dk ekeyk ugha gS cfYd blds ewy 
esa xq.kkRed fHkUurk gSA uSuks Ldsy ij inkFkZ ds HkkSfrd] jklk;fud o 
tSfod xq.k ijek.kq ;k v.kq Lrj ij inkFkZ ds xq.kksa ;k inkFkZ dh 
O;kid ek=kk (Bulk Matter) ds xq.kksa ls fHkUu gksrs gSaA mnkgj.k ds 
fy;s& rkack] tks fd vikjn'khZ gS] uSuks Lrj ij ikjn'khZ gks tkrk gS 
rFkk lksuk ftls lkekU;r% vfØ; èkkrq ekuk tkrk gS] uSuks Lrj ij 
vkn'kZ mRizsjd dh Hkwfedk fuHkkrk gSA

uSuks izkS|ksfxdh esa iz;qDr inkFkks± dk y?kq vkdkj rduhd ds Lrj 
ij vusd pqukSfr;k¡ izLrqr djrk gSA uSuks Lrj ij inkFkZ lhèks ekiu 
djus ds fy;s cgqr NksVs gSaA ikjek.kfod vkdkj ds inkFkks± ds ekiu 
ds fy;s xf.krh; fofèk;ksa dk lgkjk fy;k tkrk gS] ijarq uSuks inkFkZ 
mu fofèk;ksa }kjk ekiu ds fy;s cgqr cM+s gSaA uSuks Lrj ds inkFkks± dk 
mRiknu] mu ij fu;a=k.k] uSuks inkFkZ dh bfPNr ek=kk dks ,d lrg 
ls mBkdj nwljh lrg ls tksM+uk uSuks mRiknksa ds fuekZ.k ls tqM+h eq[; 
leL;k,¡ gSaA

bu leL;kvksa ds lekèkku ds fy;s dbZ midj.kksa dk fodkl 
fd;k x;k gS rFkk dqN vU; midj.kksa dh vfHkdYiuk dh xbZ gSA 
,VkWfed iQkslZ ekbØksLdksi rFkk LdSfuax Vufyax ekbØksLdksi ds fuekZ.k 
ls ijek.kq Lrj ij lrgksa dh besftax vklku gqbZ gSA uSuks Lrj ds inkFkks± 
dks bfPNr vkdkj nsus ds fy;s iSQfczdsVj rFkk vlsacyj dh vfHkdYiuk 
dh xbZ gS vkSj budk fodkl fd;k tk jgk gSA iSQfczdsVj Lora=k v.kqvksa 
dks bfPNr vkdkj iznku djsaxsA

uSuks izkS|ksfxdh dh fofHkUu fofèk;k¡ 
(Different Methods of Nano Technology)

^VkWi&Mkmu* o ^ckWVe&vi* rduhd  
(Top-Down and Bottom-up Technology)

uSuks izkS|ksfxdh ds varxZr inkFkks± ds uSuks Lrj ij fuekZ.k ds fy;s 
bfPNr vkdkj&izdkj okys visf{kr inkFkZ dh vko';drk gksrh gS] 
ftlds fy;s VkWi&Mkmu ,oa ckWVe&vi rduhdksa dk iz;ksx fd;k 
tkrk  gSA

VkWi&Mkmu rduhd ds varxZr ;kaf=kd izfØ;kvksa }kjk o`gr~ 
lajpukvksa ij uSuks Lrjh; mRiknksa dk fuekZ.k fd;k tkrk gS vkSj blds 
fy;s fdlh inkFkZ ds NksVs&NksVs VqdM+ksa dks fujh{k.k ;k izs{k.k ds ekè;e 
ls bfPNr vkdkj esa yk;k tkrk gSA bl rduhd dh lcls cM+h pqukSrh 
;g gS fd uSuks Lrj ij lajpukvksa ds fuekZ.k esa i;kZIr lVhdrk dk 
è;ku j[kuk iM+rk gSA ogha ckWVe&vi rduhd esa uSuks Lrj ij tSo 
vkSj vtSo lajpukvksa dk fuekZ.k dk;Z fd;k tkrk gS rFkk blds fy;s 
rduhd ds ekè;e ls y?kqre mi&bdkb;ksa (v.kq ;k ijek.kq) dks 
,d&,d djds tksM+dj ,d cM+h lajpuk dk fuekZ.k fd;k tkrk gSA

orZeku esa uSuks izkS|ksfxdh dk fodkl eq[;r% VkWi&Mkmu fØ;kfofèk 
ds }kjk gqvk gSA ckWVe&vi rduhd dh ppkZ vHkh lS¼kafrd Lrj ij 
gh gS] ijarq vius iw.kZ fodkl Lrj ij ckWVe&vi rduhd uSuks mRiknksa 
ds Lopkfyr mRiknu esa l{ke gks tk,xhA

uSuks rduhd ,d lkekU; iz;kstu izkS|ksfxdh (General Purpose 
Technology) gSA fo|qr rFkk daI;wVj dh rjg ;g thou ds gj {ks=k 
dks izHkkfor djsxhA blds iz;ksx ls mRikn dh xq.koÙkk rFkk mRiknu 
izfØ;k nksuksa dk mUu;u gksxkA uSuks rduhd ds iz;ksx ls oLrqvksa dh 
mRiknu ykxr esa deh vk,xh] midj.k esa mQtkZ dh [kir esa deh 
vk,xh] mi;ksfxrk c<+sxh rFkk i;kZoj.k fe=k mRiknksa dk fodkl gksxk] 
ijarq uSuks izkS|ksfxdh ds fodkl dk nwljk i{k Hkh gSA ijek.kq izkS|ksfxdh 
dh rjg bl rduhd dk Hkh nksgjk iz;ksx laHko gSA

uSuks izkS|ksfxdh ds fodkl esa vesfjdk] ;wjksih; la?k] tkiku] phu] 
Hkkjr] b”kjkby] nf{k.k dksfj;k vxz.kh gSaA orZeku esa VkWi&Mkmu 
fØ;kfofèk ls fufeZr vusd uSuks mRikn nSfud thou esa izos'k dj pqds 
gSa] mPp rduhd ls fufeZr Vsful jSdsV rFkk Vsful ckWy_ flyoV o 
nkx&èkCcksa dk izfrjksèk djus okys diM+s] Ropk dh ns[kHkky ls lacafèkr 
uSuks mRikn bR;kfn nSfud thou esa uSuks rduhd ds lkekU; mnkgj.k gSaA 

uSuks izkS|ksfxdh ds laHkkfor ykHk rFkk gkfu;k¡ 
(Possible Advantages and Disadvantages of Nano 
Technology)

laHkkfor ykHk (Possible Advantages)
orZeku esa uSuks rduhd dks Hkfo"; dh ,d izeq[k rduhd ds 

:i esa ns[kk tk jgk gSA blds izeq[k ykHk fuEufyf[kr fcanqvksa esa ns[ks 
tk ldrs gSa&
	z uSuks rduhd ls lLrs vkSj mPp dk;Z{kerk okys lksyj lsy cuk, 
tk ldrs gSaA
	z uSuks eSVsfj;y ls cus ykbfVax midj.k (LED) dkiQh ÅtkZ n{k 
gksrs gSa] ftlls ÅtkZ dh cpr gksrh gSA

24 uSuks izkS|ksfxdhuSuks izkS|ksfxdh
(Nano Technology)
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varfj{k o varfj{k rduhd ls lacafèkr fo"k;ksa osQ varxZr i`Foh 
osQ cká ok;qeaMy osQ pkjksa vksj fo|eku LFkku] [kxksyh; fiaM] buosQ 
vè;;u osQ fy;s vko';d rduhosaQ rFkk varfj{k vkèkkfjr rduhosaQ 
lfEefyr gSaA varfj{k rduhd osQ varxZr eq[; :i ls Ñf=ke mixzg] 
iz{ksi.k ;ku izkS|ksfxdh rFkk vU; lgk;d izkS|ksfxdh (,aVsuk] nwjn'khZ 
vkfn) lfEefyr gSaA

dkjeu js[kk (Karman Line)
leqnz ry ls 100 fdeh- mQij dkYifud js[kk dks ̂ dkjeu js[kk* 

dgrs gSaA ;g js[kk vkerkSj ij i`Foh ds ok;qeaMy vkSj ckgjh varfj{k 
ds chp dh lhek dk izfrfufèkRo djrh gSA dkjeu js[kk fdlh ns'k 
ds ok;q {ks=k esa jktuhfrd lhek dk fuèkkZj.k djrh gSA bl js[kk ds 
mQij varfj{k esa fdlh jk"Vª dk ,dkfèkdkj ugha gSA ;g laiw.kZ ekuo 
leqnk; dh laifÙk gSA

d{kk (Orbit)

d{kk i`Foh ;k fdlh [kxksyh; fiaM ds pkjksa vksj og o`Ùkh; iFk 
gS] ftlesa mixzg ifjØek djrs gSaA Ñf=ke mixzgksa dks dqN fuf'pr 

d{kkvksa esa LFkkfir fd;k tkrk gSA i`Foh ls nwjh] mixzg }kjk i`Foh dk 
pDdj yxkus esa fy;k x;k le; rFkk mixzg dh d{kk osQ >qdko osQ 
vkèkkj ij bu d{kkvksa dk oxhZdj.k fd;k x;k gSA izeq[k d{kk,¡ bl 
izdkj gSaµ

mixzgksa dh d{kk,¡ (Orbits of Satellites)

[kxksyh; fiaM ds vkèkkj ij

	z Hkw&dsafnzr d{kk (Geo-Centric Orbit): i`Foh dh d{kkA

	z lw;Z&dsafnzr d{kk (Helio-Centric Orbit): lw;Z dh d{kkA

	z panz d{kk (Lunar Orbit): paæek dh d{kkA

	z eaxy d{kk (Mars Orbit): eaxy xzg dh d{kkA

mQ¡pkbZ ds vkèkkj ij

	z fuEu Hkw&d{kk (Low Earth Orbit–LEO)
	� m¡QpkbZ 200-2000 fdeh- (Approx) 
	� lqnwj laosnh mixzg dks LFkkfir fd;k tkrk gSA

	z eè;e Hkw&d{kk (Middle Earth Orbit–MEO)
	� mQ¡pkbZ& 2000-20,000 fdeh- (Approx)
	� oSf'od ukSogu iz.kkyh mixzg dks LFkkfir fd;k tkrk gSA

	z mPp Hkw&d{kk (Highly Earth Orbit–HEO)
	� bls Hkw&rqY;dkfyd d{kk (Geo-synchronous Orbit) Hkh 
dgrs gSaA

	� mQ¡pkbZ & 36,000 fdeh- (Approx)
	� bl d{kk esa lapkj mixzg] ekSle mixzg vkSj {ks=kh; ukSogu 
mixzg dks LFkkfir fd;k tkrk gSA 

>qdko dks.k vkSj vkÑfr ds vkèkkj ij

	z èkzqoh; d{kk (Polar Orbit): èkzqoh; d{kk esa mixzg mÙkjh rFkk 
nf{k.kh èkzqo osQ Åij ls xq”kjrk gSA izR;sd ifjØek esa varfj{k ;ku 
i`Foh osQ Åij ls fofHkUu fcanqvksa ls xq”kjrk gS] D;ksafd i`Foh Lo;a 
ifjØek dj jgh gksrh gSA èkzqoh; d{kk dk mi;ksx eq[; :i ls 
oSKkfud mixzgksa osQ fy;s fd;k tkrk gS] tks ifjØek djrs gq, 
izfrfnu dbZ ckj èkzqoksa osQ Åij ls xq”kjrs gSa vkSj lkFk&gh&lkFk 
os izfrfnu iwjh i`Foh osQ fp=k Hkh Hkst ldrs gSaA bl d{kk dk 
>qdko dks.k yxHkx 90º rFkk m¡QpkbZ yxHkx 600 fdeh- gksrh gSA

	z Hkw&LFkSfrd d{kk (Geo-Stationary Orbit): Hkw&LFkSfrd d{kk 
esa ifjØek dj jgk varfj{k ;ku izfrfnu i`Foh dh ,d ifjØek 
djrk gSA ;fn ;ku dks fo"kqor~ js[kk dh fn'kk esa iz{ksfir fd;k 
tk, rks og mÙkj&nf{k.k dh vksj xfr fd;s fcuk fLFkj jgrk gS] 

25 varfj{k izkS|ksfxdhvarfj{k izkS|ksfxdh
(Space Technology)
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Hkkjr }kjk izfrj{kk izkS|ksfxdh ds {ks=k esa orZeku esa v£tr {kerk] 
fuf'pr gh nh?kZdkfyd iz;klksa dk urhtk gSA fofnr gS fd xkbMsM 
felkbyksa (V1, V2 osQ :i esa) osQ izFke liQy ijh{k.k osQ dkj.k teZuh 
dks vkèkqfud felkby izkS|ksfxdh dk iz.ksrk ekuk tkrk gSA

fczfV'kdkyhu Hkkjr esa JhjaxiV~Vue ds ;q¼ (1792) esa Vhiw 
lqYrku }kjk g”kkjksa dh la[;k eas jkWosQVuqek iz{ksikL=kksa ds iz;ksx ds lk{; 
feyrs gSaA ;s jkWosQVuqek lajpuk,¡ ck¡l ;k LVhy ds Hkkys osQ lkFk] 
xuikmMj] uksty vkSj bXukbVlZ ;qDr vk;ju pSaclZ dks tksM+dj cukbZ 
xbZ FkhaA Vhiw lqYrku dh lsuk }kjk iz{ksikL=kksa ds :i esa iz;qDr bu 
jkWosQVksa dh ekjd nwjh yxHkx 1 fdeh- rd crkbZ tkrh gSA gkyk¡fd] 
bruh nwjh ij iz;ksx fd;s tkus ij ;s lVhd y{; dks Hksnus esa ,dne 
oqQ'ky ugha Fks] fdarq ;q¼ osQ nkSjku ?kkrd gfFk;kj osQ :i esa liQy 
fl¼ gksrs FksA

Vhiw lqYrku ds jkWdsVuqek ç{ksikL=k

orZeku fLFkfr% Hkkjr esa izfrj{kk izkS|ksfxdh dh orZeku fodflr 
voLFkk Hkkjr ds ^lefUor funsZf'kr iz{ksikL=k fodkl dk;ZØe 
(Integrated Guided Missile Development Programme–IGMDP)* 
dh nsu gSA Hkkjr us ?kjsyw felkby iz.kkfy;ksa dks fodflr vkSj fM”kkbu 
djus gsrq lexz :i ls viuh j.kuhfrd vko';drkvksa dks è;ku esa 
j[krs gq, o"kZ 1983 esa MkW- ,-ih-ts- vCnqy dyke ds usr`Ro esa ,d 
egÙokdka{kh dk;ZØe ^lefUor funsZf'kr iz{ksikL=k fodkl dk;ZØe* 
(IGMDP) dh 'kq#vkr dhA bl dk;ZØe ds varxZr fd;s tkus okys 
fodkl] fofue; ,oa vuqlaèkku dh f”kEesnkjh j{kk vuqlaèkku ,oa fodkl 
laxBu (DRDO) dks lkSaih xbZA

felkby izkS|ksfxdh esa Hkkjr dks vkRefuHkZj cukrs gq, Mh-vkj-Mh-
vks- us o"kZ 2008 esa bl dk;ZØe dh lekfIr dh ?kks"k.kk dhA bl 
dk;ZØe ds ekè;e ls gh Hkkjr] j{kk {ks=k esa if'peh ns'kksa ds ncncs 
dks pqukSrh ns ldk] ftUgksaus ,d le; felkby izkS|ksfxdh fu;a=k.k 
O;oLFkk (Missile Technology Control Regime–MTCR) dks ykxw 

dj Hkkjr tSls fodkl'khy ns'kksa dks mUur rduhd gkfly djus ls 
jksdus dk iz;kl fd;k FkkA twu 2016 esa Hkkjr Hkh MTCR dk lnL; 
(35ok¡) cukA

vkt Hkkjr ds ikl ik¡p ?kksf"kr ijek.kq 'kfDr laiUu ns'kksa (phu] 
fczVsu] izQk¡l] :l vkSj la;qDr jkT; vesfjdk) ds ckn lcls mUur 
felkby dk;ZØe gSA lkFk gh Hkkjr vius fodflr varfj{k dk;ZØeksa 
ds ekè;e ls mÙkjksÙkj izxfr Hkh dj jgk gSA

Hkkjr ljdkj] Hkkjr rFkk blds çR;sd fgLls dh j{kk gsrq mÙkjnk;h 
gSA og bl f”kEesokjh dks j{kk ea=kky; ds ekè;e ls c[kwch fuHkkrh 
gSA j{kk ea=kky; ds varxZr fuEufyf[kr pkj foHkkx vkrs gSa%

	z j{kk foHkkx (Department of Defence)
	z j{kk mRiknu foHkkx (Department of Defence Production)
	z j{kk vuqlaèkku rFkk fodkl foHkkx (Department of Defence 

Research and  Development)
	z iwoZ lSfud dY;k.k foHkkx (Department of Ex-Servicemen 

Welfare)
jk"Vªh; fgrksa dh j{kk lacaèkh pqukSfr;ksa ls fuiVus ds fy;s izR;sd 

ns'k ds ikl ,d mUur lSU; {kerk ds lkFk&lkFk fodflr izfrj{kk 
izkS|ksfxdh dk gksuk Hkh vko';d gSA Hkkjr esa izfrj{kk izkS|ksfxdh vkSj 
mlls tqM+s fofHkUu igyqvksa dk vè;;u eq[;r% rhu fgLlksa esa fd;k 
tk ldrk gS&

	z izfrj{kk izkS|ksfxdh ds fofHkUu vk;ke

	z izfrj{kk uhfr vkSj izfrj{kk ls tqM+s vuqlaèkku laLFkku

	z izfrj{kk izkS|ksfxdh ls lacafèkr izeq[k varjkZ"Vªh; le>kSrs vkSj laxBu

çfrj{kk çkS|ksfxdh ds fofHkUu vk;ke  
(Various Dimensions of Defence Technology)

felkby çkS|ksfxdh (Missile Technology)
felkby ,d ik;yVjfgr] Lopkfyr (Self-Propelled) rFkk 

y{;&funZsf'kr gfFk;kj ra=k gS] ftldk ç;ksx 'k=kq ds fBdkus ;k y{; 
dks u"V djus ds mís'; ls Hkkj (Payload) dks ,d fuf'pr fcanq rd 
ogu (Carry) djus ds fy;s fd;k tkrk gSA

felkby eas ç;qDr gksus okyh çeq[k rduhdsa@fØ;kfofèk;k¡ 
fuEufyf[kr gSa&

	z ç.kksnu ra=k (Propulsion System)
	z funsZ'ku ra=k (Guidance System)
	z ,;j iszQe] foaXl] fiQUl lfgr ,;jksMk;ukfed fo'ks"krk,¡ 

(Aerodynamic Features)

26 j{kk izkS|ksfxdhj{kk izkS|ksfxdh
(Defence Technology)
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Hkkjr esa foKku ,oa rduhdh dk mi;ksx 1960 ds n'kd esa 
izkjaHk gqvkA orZeku esa Hkkjrh; varfj{k dk;ZØe ns'k dh vR;kèkqfud 
rduhdh {kerkvksa vkSj viuh c<+rh {ks=kh; vkSj oSf'od izfr"Bk ds 
izrhd ds :i esa ifjiDo gks jgk gSA

foxr dqN n'kdksa esa Hkkjrh; varfj{k dk;ZØe us leqnk; 
lalkèku ,oa fofHkUu fodkl dh izfØ;k esa rs”kh ykus vkSj 
lkekftd&vkfFkZd fodkl ds fy;s varfj{k vuqiz;ksxksa ds ykHkksa dk 
nksgu djus esa varfj{k {ks=k ds cqfu;knh <k¡ps ds fuekZ.k dh fn'kk esa 
mYys[kuh; izxfr dh gSA

bl dk;ZØe dk izkFkfed mn~ns'; varfj{k izkS|ksfxdh vkSj mi;ksx 
dk;ZØeksa ls fodflr ns'kksa dh fodkl lacaèkh vko';drkvksa dks iwjk 
djuk gSA bu mn~ns';ksa dh iwfrZ ds fy;s nks izeq[k izpkyu iz.kkyh dks 
LFkkfir fd;k x;k gSµ Hkkjrh; jk"Vªh; mixzg (bulSV) dk lacaèk 
nwjlapkj] Vsyhfo”ku izlkj.k vkSj ekSle lacaèkh lsokvksa ls gS tcfd 
Hkkjrh; lqnwj laosnu mixzg (vkbZvkj,l,l) eq[;r% izkÑfrd lalkèkuksa 
vkSj vkink izcaèku lgk;rk dh ekWuhVfjax ,oa izcaèku ls lacafèkr gSA

	z Hkkjrh; lqnwj laosnu dk;ZØe mi;ksxdÙkkZ dh vko';drkvksa ls 
ifjiw.kZ gSA

	z o"kZ 1970 esa dsjy esa ukfj;y tM+&foYV jksx dh igpku djus 
ds fy;s lqnwj laosnu vkèkkfjr igys izkstsDV dks fu"Ikkfnr fd;k 
x;k FkkA

	z bl ik;yV ifj;kstuk ls Hkkjrh; fjeksV lsaflax (vkbZvkj,l) ds 
mixzgksa dk fodkl fd;k x;kA

	z ;s vkbZvkj,l mixzg vusd vuqiz;ksxksa ds fy;s fo'oluh; gSa] 
tSls& Ñf"k] Hkwfe vkSj ty lalkèkuksa] okfudh] i;kZoj.k] izkÑfrd 
vkinkvksa] 'kgjh ;kstuk vkSj cqfu;knh <k¡ps ds fodkl] xzkeh.k 
fodkl vkSj laHkkfor eRL; {ks=kksa dh Hkfo";ok.kh tSls fofHkUu 
{ks=k 'kkfey gSaA

	z ^izkÑfrd lalkèku izcaèku iz.kkyh (,uvkj,e,l)* dsanz vkSj jkT; 
ljdkjksa] futh {ks=kksa] f'k{kk laLFkkvksa vkSj xSj&ljdkjh laxBuksa dks 
'kkfey djrs gq, izkÑfrd lalkèkuksa ds izcaèku ds fy;s fjeksV 
lsaflax] ledkyhu rduhdh vkSj ikjaifjd izFkkvksa ds ,dhdj.k 
dks l{ke djus ds fy;s dk;Zjr gSA

	z foKku ,oa rduhdh ds vuqiz;ksxksa dks le>us ds fy;s dqN mnkgj.k 
fn;s x, gS] ftuesa vkink izcaèku esa lgk;rk] mixzg usfoxs'ku] 
tyok;q ifjorZu vkfn {ks=k izeq[k ekus tkrs gSaA

vkink izcaèku lgk;rk (Disaster Management Help)
	z vkikrdkyhu lapkj iz.kkyh ds rÙoksa ij varfj{k vkèkkfjr vkink 
izcaèku lgk;rk (Mh,e,l) iz.kkyh dk fuekZ.k fd;k x;k gSA

	z Mh,e,l dk;ZØe] varfj{k lapkj ,oa lqnwj laosnu {kerkvksa dk 
vfHklj.k] rduhdh :i ls e”kcwr vkSj laxr iz.kkyh gS] tks 
vkink izcaèku dh fn'kk esa Hkkjr ljdkj ds mik;ksa dks e”kcwrh 
iznku djus dk iz;kl gSA

mixzg usfoxs'ku (Satellite Navigation)
	z mixzg usfoxs'ku lsok okf.kfT;d vkSj lkefjd vuqiz;ksxksa ij 
vkèkkfjr iz.kkyh gSA

	z Lons'kh iz.kkyh ij vkèkkfjr fLFkfr] usfoxs'ku vkSj le; lsokvksa 
ds mi;ksxdÙkkZ dh vko';drkvksa dks iwjk djus ds fy;s bljks us 
{ks=kh; mixzg usfoxs'ku ds fy;s Hkkjrh; {ks=kh; ukSogu mixzg 
(vkbZvkj,u,l,l) uked iz.kkyh dh LFkkiuk dh gSA

lkekftd ,oa vkfFkZd fodkl esa vuqiz;ksx  
(Application in Social and Economic Development)

Hkkjr ds lkekftd ,oa vkfFkZd fodkl esa foKku ,oa rduhdh 
dh egÙoiw.kZ Hkwfedk jgh gS] ftldk lhèkk lacaèk lH;rk ls gSA foKku 
,oa rduhdh }kjk laLÑfr Lo;a dks ckSf¼d] O;kid vkSj oSKkfud 
mUu;u ds :i esa O;Dr djrh gSA oLrqr% foKku ,oa rduhdh vkèkqfud 
fo'o esa vifjgk;Z gks xbZ gSA tSls& foKku] fopkjksa esa ifjorZu] lwpuk 
,oa u, ewY; LFkkfir djrk gS] tcfd rduhd lkekftd ,oa vkfFkZd 
ifjorZu dk ;a=k gSA

Hkkjr esa fodkl dk;ks± ds fy;s izkphudky ls gh foKku ,oa 
rduhdh ds fofHkUu {ks=kksa esa iz;ksx ds lk{; feyrs gSaA izkphu Hkkjr 
esa vk;ZHkV~V] HkkLdjkpk;Z] ojkgfefgj tSls egku xf.krK ,oa 
[kxksy'kkfL=k;ksa dk tUe Hkkjr esa gh gqvk FkkA

Hkkjr us foKku ,oa rduhdh ds iz;ksx ls vyx&vyx {ks=kksa esa 
tSls& m|ksx] f'k{kk] LokLF;] Ñf"k] O;kikj] lapkj vkfn esa mYys[kuh; 
Hkwfedk fuHkkbZ gSA Hkkjr ds fodkl esa foKku ,oa rduhdh ds ;ksxnku 
dks fuEufyf[kr fcanqvksa }kjk Li"V fd;k tk ldrk gS&

Ñf"k

	� Ñf"k ds {ks=k esa foKku ,oa rduhdh dh egÙoiw.kZ 
Hkwfedk jgh gS] D;ksafd izFke iapo"khZ; ;kstuk ds 
varxZr Hkkjr esa 5.50 djksM+ Vu [kk|kUu dk mRiknu 
gksrk FkkA orZeku esa Hkkjr ubZ rduhdh dk iz;ksx 
djds rFkk 60 ds n'kd ds eè; esa 'kq: gqbZ gfjr 
Økafr ds dkj.k vkt 200 fefy;u Vu ls Åij 
[kk|kUu dk mRiknu dj jgk gSA

	� Ñf"k ds {ks=k esa foKku ,oa rduhdh dk mi;ksx 
djds mUur cht] e`nk o ty izcaèku] dhVuk'kdksa 
dk iz;ksx vkfn esa rs”kh ls o`f¼ gqbZ gSA

27
foKku ,oa rduhdh dk lkekftd ,oa vkfFkZd fodkl foKku ,oa rduhdh dk lkekftd ,oa vkfFkZd fodkl 

esa vuqiz;ksxesa vuqiz;ksx
(Applications of Science and Technology in Social and 

Economic Development)
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28 daI;wVjdaI;wVj
(Computer)

gkMZos;j (Hardware)

daI;wVj dh HkkSfrd cukoV] ftldks Nwdj eglwl fd;k tk ldrk 
gS] ^gkMZos;j* dgykrk gSA 

daI;wVj gkMZos;j dks eq[;r% pkj Hkkxksa& HkaMkj.k ;qfDr (Storage 
Device or Memory), vkxe ;qfDr (Input Device), fuxZe ;qfDr 
(Output Device) rFkk lh-ih-;w- (Central Processing Unit) esa ck¡Vk 
tkrk gSA vkxe ;qfDr;k¡ iz'u ;k funsZ'k izkIr djrh gSa] lh-ih-;w- ml 
iz'u dks gy djrk gS] fuxZe ;qfDr;k¡ ifj.kke dks izLrqr djrh gSa rFkk 
HkaMkj.k ;qfDr (Storage Device or Memory) funsZ'kksa o ifj.kke dks 
Le`fr esa lqjf{kr djrh gSA eseksjh dks izk;% fuxZe ;qfDr;ksa dk fgLlk 
ekuk tkrk gS] ijarq ;g vkxe ;qfDr dh rjg Hkh dk;Z djrh gS rFkk 
daI;wVj ds ,d i`Fkd~ Hkkx ds :i esa bldk vè;;u fd;k tkrk gSA 
daI;wVj ds izeq[k vo;o (vkxe o fuxZe ;qfDr;ksa dks NksM+dj) ,d 
èkkfRod ;k vèkkfRod ckWDl esa jgrs gSa] ftls ^dSfcusV* dgk tkrk gSA 
cksypky dh Hkk"kk esa dSfcusV dks gh lh-ih-;w- dg fn;k tkrk gSA 
dSfcusV ds Hkhrj enjcksMZ (blh ij CPU gksrk gS)] gkMZ fMLd] ÝykWih 
Mªkbo] CD/DVD jhMj&jkbVj] buiqV@vkmViqV iksVZ] ikoj lIykbZ ;wfuV 
vkfn ik, tkrs gSaA

enjcksMZ (Motherboard): ;g daI;wVj dk eq[; fizaVsM l£dV cksMZ 
(PCB) gS ftl ij daI;wVj dk eq[; ifjiFk jgrk gSA enjcksMZ ij gh 
daI;wVj ds dk;Z&lapkyu ls tqM+h fpi (Chip) gksrh gSA lh-ih-;w-] jSe rFkk 
jkse bl ij fLFkr izeq[k vo;o gSaA blds vfrfjDr lkmaM dkMZ] ohfM;ks 
dkMZ] usVodZ dkMZ] ekWMse vkfn ds fy;s Hkh blesa [kk¡ps (LykWV) gksrs gSaA

fpi (Chip): ;g og lajpuk gS] ftl ij daI;wVj ds ,dhÑr 
ifjiFk (Integrated Circuit) dk fuekZ.k fd;k tkrk gSA dksf'k'k ;g 
dh tkrh gS fd fpi dk vkdkj de&ls&de gks rFkk ifjiFk dh 
çd`fr tfVy&ls&tfVy gksA orZeku le; esa fpi ds fy;s flfydkWu 
dk ç;ksx fd;k tkrk gSA blds ç;ksx ls daI;wVj ds fodkl esa egÙoiw.kZ 
çxfr gqbZ gSA vc ç;kl ;g fd;k tk jgk gS fd çksVhu ls cuus okyh 
^ck;ksfpi* dk fodkl fd;k tk,A bu fpiksa ds iz;ksx ls u dsoy ifjiFkksa 
(Circuits) dh ek=kk c<+kbZ tk ldsxh cfYd ;g Hkh laHkkouk gS fd 
ekuo raf=kdk ra=k ds ladsr lhèks daI;wVj ds }kjk xzg.k fd;s tk ldsaxsA

lh-ih-;w- (Central Processing Unit)
;g daI;wVj dk ân; ;k efLr"d gS tks daI;wVj ds lHkh dk;ks± 

dks fu;af=kr] funsZf'kr rFkk lefUor djrk gSA ;g MkVk dks funsZ'kkuqlkj 
izkslsl djus dk dk;Z djrk gSA

Lopkfyr :i ls fofHkUu rjg ds vk¡dM+ksa dks lalkfèkr] lapf;r 
,oa iquizkZIr djus okyh bysDVªkWfud ;qfDr (Device) daI;wVj dgykrh 
gSA daI;wVj ,d ,slk ;a=k gS] tks xf.krh; rFkk vxf.krh; nksuksa rjg 
dh lwpukvksa dk fo'ys"k.k ;k x.kuk djrk gSA pkYlZ cScst dks daI;wVj 
dk tud ekuk tkrk gSA ekdZ&1 (1937–44 esa fufeZr) fo'o dk 
igyk iw.kZ Lopkfyr fo|qr ;kaf=kd x.kuk ;a=k FkkA 1946 esa izFke iw.kZ 
bysDVªkWfud daI;wVj dk vkfo"dkj ts-ih- ,dVZ rFkk tkWu fofy;e 
eqpyh us fd;kA bls ,fu;d (ENIAC) dk uke fn;k x;kA Hkkjr esa 

daI;wVj dk fodkl 1960 ds n'kd ls fd;k tk jgk gSA ^fl¼kFkZ* 
Hkkjr dk igyk daI;wVj FkkA daI;wVj dh fo'ks"krk,¡&
	z ;g ,d Lopkfyr e'khu gS] ftlesa x.kuk ds nkSjku ekuoh; 
gLr{ksi ux.; jgrk gSA 
	z ;g rhoz xfr ls dk;Z djrk gSA
	z bldh x.kuk,¡ yxHkx =kqfVjfgr gksrh gSaA
	z ;g LFkk;h rFkk fo'kky HkaMkj.k {kerk dh lqfoèkk,¡ iznku djrk gSA

	z ikloMZ ds iz;ksx }kjk blds dk;Z dks xksiuh; cuk;k tk ldrk gSA 

daI;wVj ds Hkkx

gkMZos;j

HkaMkj.k ;qfDr  
(Storage Device or Memory)
	� Floppy
	� CD
	� DVD
	� Blu–Ray Disc

flLVe lkWÝVos;j 
(System Software)

vuqiz;ksx lkWÝVos;j 
(Application Software)

dLVe lkWÝVos;j 
(Custom Software)

vkxe ;qfDr 
(Input Device)
	� Key Board
	� Mouse
	� Scanner
	� Audio

lh-ih-;w-
(CPU)
	� MCU
	� ALU

fuxZe ;qfDr 
(Output Device)
	� VDU
	� Speaker
	� Printer
	� Monitor

lkWÝVos;j



D-164

29 lwpuk ,oa lapkj izkS|ksfxdhlwpuk ,oa lapkj izkS|ksfxdh
(Information and Communication Technology)

lwpuk vkSj lapkj izkS|ksfxdh] ftls vkerkSj ij vkbZ-lh-Vh- (ICT) 
dgk tkrk gS] dk iz;ksx vDlj lwpuk izkS|ksfxdh (IT) ds i;kZ;okph 
ds :i esa fd;k tkrk gSA ;g vkèkqfud lwpuk izkS|ksfxdh esa nwjlapkj 
(VsyhiQksu ykbu ,oa ok;jysl ladsrksa) dh Hkwfedk ij ”kksj nsrh gSA 
vkbZ-lh-Vh- esa os lHkh lkèku 'kkfey gksrs gSa] ftudk iz;ksx daI;wVj 
usVodZ ,oa gkMZos;j esa vkSj lkFk&gh&lkFk vko';d lkWÝVos;j lfgr 
lwpuk ,oa lapkj dk lapkyu djus ds fy;s fd;k tkrk gSA nwljs 'kCnksa 
esa] vkbZ-lh-Vh- (ICT) ds varxZr vkbZ-Vh- (IT) ds lkFk&lkFk nwjHkk"k 
lapkj] izlkj.k ehfM;k vkSj lHkh izdkj ds vkWfM;ks rFkk ohfM;ks izØe.k 
,oa izs"k.k 'kkfey gksrs gSaA ;fn ;g dgk tk, fd lapkj izkS|ksfxdh 
ekuoh; izxfr vkSj ekuo ds lok±xh.k fodkl dk dsanzh; rÙo gS rks 
blesa dksbZ vfr'k;ksfDr ugha gksxhA bl izkS|ksfxdh us ekuoh; fodkl 
dh vlhe laHkkoukvksa ds }kj [kksy fn;s gSaA ;g izkS|ksfxdh u fliQZ 
O;fDr;ksa vfirq jk"Vªksa vkSj lH;rkvksa ds chp laokn dks Hkh izksRlkgu 
iznku djrh gSA nwjlapkj] lapkj izkS|ksfxdh dk eq[; :Ik gS] ftlesa 
lwpukvksa dk laizs"k.k fo|qr pqacdh; ekè;e }kjk gksrk gSA nwjlapkj ds 
ekè;e ls fofHkUu izdkj dh lwpukvksa] tSls& èofu ,oa laxhr] fp=k 
o ohfM;ks] daI;wVj iQkbyksa vkfn dks laizsf"kr fd;k tk ldrk gSA

nwjlapkj (Telecommunication)
vkt ds nkSj esa nwjlapkj lsokvksa dks fdlh Hkh jk"Vª ds 

lkekftd&vkfFkZd fodkl ds fy;s egÙoiw.kZ lkèku ekuk tkrk gSA 
oSf'od Lrj ij nwjlapkj ds mi;ksx us ekuo dks vR;fèkd izHkko'kkyh 
,oa fodflr cuk fn;k gSA VsyhxzkiQ ds vkfo"dkj ds lkFk gh ekuo 
,d ,sls ;qx esa izos'k dj x;k tks Lof.kZe FkkA rRi'pkr~ fo|qr dh 
[kkst gksus ds lkFk&lkFk rkacs ds rkj ls Hkkf"kd ladsrksa dks izsf"kr djus 
ds iz;kl esa ,ysDtsaMj xzkge csy us VsyhiQksu dk vkfo"dkj dj fn;kA 
fodkl ds bl Øe esa 20oha 'krkCnh esa eksckby lapkj dk ekxZ iz'kLr 
gqvk vkSj vc 21oha 'krkCnh rd vkrs&vkrs nwjlapkj ekuo ds nSfud 
fØ;kdykiksa ds lkFk&lkFk fodkl dh izfØ;k esa vfHkUu fgLlk cu 
x;k gSA

nwjlapkj esa ekWM~;wys'ku dh izfØ;k ds rgr lwpukvksa dks rjax 
ds :i esa laizs"k.k ekè;e ls gksdj xq”kjuk iM+rk gSA ekWM~;wys'ku dk 
'kkfCnd vFkZ ^la'kksèku djuk* gksrk gSA nwjlapkj esa tgk¡ ,d vksj 
VªkalehVj jsfM;ks rjaxksa dk mRltZu djrk gS] ogha nwljh vksj ekWM~;wys'ku] 
rjax }kjk èkkj.k dh tkus okyh izklafxd lwpuk dks lqfuf'pr djrk 
gSA mnkgj.k ds fy;s] JO; ladsrksa esa ,d Lihdj dks V~;wuj ds lkFk 
tksM+k tkrk gS] tks ekWM~;wys'ku dks èofu esa cnyrk gSA nwjlapkj esa 
lwpukvksa dh igq¡p c<+kus ds fy;s eYVhiy ,Dlsl rduhd dk iz;ksx 
fd;k tkrk gSA blesa rhu ;qfDr;k¡ iz;ksx esa ykbZ tkrh gSa&

	z fizQDosalh fMoh”ku eYVhiy ,Dlsl (FDMA)
	z Vkbe fMoh”ku eYVhiy ,Dlsl (TDMA)
	z dksM fMoh”ku eYVhiy ,Dlsl (CDMA)
mi;qZDr izfofèk;k¡ VsyhiQksu iz.kkfy;ksa esa vdsyh ;k lkFk&lkFk 

iz;qDr dh tk ldrh gSaA

fiNys n'kd ds nkSjku nwjlapkj {ks=k esa fo'kky izxfr us nwjlapkj 
midj.kksa ds fofuekZ.k vkSj vU; lefFkZr m|ksxksa ds ns'k esa fodkl 
dks fn'kk nh gSA vxyh ih<+h dh rduhd vkSj vkWijsVjksa }kjk 3th rFkk 
czkWMcSaM ok;jysl ,Dlsl lsok dh 'kq#vkr ls nwjlapkj midj.kksa dh 
ekax esa o`f¼ gqbZ gSA bl volj dk ykHk mBkus ds fy;s ljdkj vkSj 
uhfr&fuekZrk ?kjsyw fofuekZ.k m|ksx ds fodkl ij cy ns jgs gSaA nwjlapkj 
usVodZ ,oa blds miHkksDrkvksa eas rhoz o`f¼ dks ns[krs gq, VsyhiQksu 
midj.k fofuekZ.k dks c<+kok nsus ds fy;s ,uVhih& 2012 esa fuEufyf[kr 
mn~ns'; fuèkkZfjr fd;s x,&

	z ?kjsyw vuqlaèkku vkSj fodkl dks c<+kok nsuk] vkbZihvkj l`tu] 
m|ferk] fofuekZ.k] O;olk;hdj.k vkSj vkèkqfud nwjlapkj mRiknksa 
,oa lsokvksa dks 12oha ifj;kstuk vofèk ds nkSjku LFkkfir djukA

	z fM”kkbu] vuqlaèkku fodkl] vkbZihvkj l`tu] ijh{k.k vkSj 
ekudhdj.k ;kuh nwjlapkj midj.kksa ds ?kjsyw mRiknu dh ewY;  
Üka`[kyk dks iwjk djukA 

	z ns'k dh lqj{kk ds lanHkZ esa nwjlapkj mRiknksa dh [kjhn esa ?kjsyw 
fofuekZ.k nwjlapkj mRiknksa dks ojh;rk nsukA

Hkkjrh; nwjlapkj ds dqN izeq[k laLFkku  
(Some Main Institutions of Indian Telecommunication)
Hkkjr lapkj fuxe fyfeVsM (BSNL)

iwoZorhZ nwjlapkj foHkkx ds fuxehdj.k ls ch,l,u,y dk xBu 
Hkkjr ljdkj }kjk o"kZ 2000 esa gqvkA orZeku esa ;g Hkkjr dh lcls 
cM+h lsok iznkrk daiuh gSA ch,l,u,y dk eq[;ky; ubZ fnYyh esa 
gSA ;g Hkkjr dh lcls iqjkuh lapkj lsok iznkrk gS] tks eqacbZ vkSj ubZ 
fnYyh (;s nksuksa egkuxj ,eVh,u,y ds }kjk izcafèkr gSa) dks NksM+dj 
iwjs ns'k esa viuh lsok,¡ iznku djrh gSA Hkkjr lapkj fuxe fyfeVsM 
Hkkjr dh ,d lkoZtfud {ks=k dh daiuh gSA ch,l,u,y yxHkx gj 
izdkj dh nwjlapkj lsok,¡ iznku djrh gS ftlesa fo'oO;kih nwjlapkj 
lsok] lsyqyj eksckby VsyhiQksu lsok] baVjusV] baVsfytsaV usVodZ (vkbZ,u)] 
czkWMcSaM] 3th@4th lsok bR;kfn 'kkfey gSaA

egkuxj VsyhiQksu fuxe fyfeVsM (MTNL)
Hkkjr ljdkj ds LokfeRo okyh nwjlapkj daiuh ,eVh,u,y laLFkk 

dk xBu 1 vizSy] 1986 dks fd;k x;kA ,eVh,u,y lapkj ea=kky; 
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30 uohu rduhdh dk fofHkUUk {ks=ksa esa vuqiz;ksx uohu rduhdh dk fofHkUUk {ks=ksa esa vuqiz;ksx 
(Application of New Technology in Different Areas)

Hkkjrh; Ñf"k dk fodkl izkjaHk ls gh fiNM+k jgk gSA bldk eq[; 
dkj.k Hkkjrh; fdlkuksa }kjk uohure Ñf"k izkS|ksfxfd;ksa dk iz;ksx u 
djuk Fkk] ysfdu èkhjs&èkhjs Ñf"k i¼fr esa cnyko gqvk vkSj Hkkjrh; 
fdlkuksa }kjk foKku ,oa izkS|ksfxdh dk mi;ksx Ñf"k izfozQ;k esa fd;k 
tkus yxkA iQyLo:i Hkkjr esa [kk|kUu mRiknu esa mYys[kuh; o`f¼ 
gksus yxhA blh izdkj LokLF;] bZ&xous±l] ;krk;kr bR;kfn esa Hkh uohu 
rduhdksa dk iz;ksx gksus yxkA

Ïf"k rFkk lac¼ {ks= (Agriculture and Allied Sectors)
Ñf"k dk;Z gsrq lokZfèkd egÙoiw.kZ gSa% Hkwfe] ̄ lpkbZ] cht] moZjd 

rFkk dhVuk'kdA blds vfrfjDr Ñf"k ds fy;s vko';d vkèkkjHkwr 
lalkèku gSa% e`nk] ty] ok;q] lkSj izdk'k] rkieku] bR;kfnA Ñf"k i¼fr 
esa foKku ,oa izkS|ksfxdh ds lg;ksx ls ,oa lalkèkuksa ds mfpr mi;ksx 
ls rFkk Ñf"k izfozQ;k dks i;kZoj.k ds vuqdwy cukdj vfèkd&ls&vfèkd 
mRiknu fd;k tk ldrk gSA Ñf"k ls lacafèkr i'kqikyu esa Hkh foKku 
,oa izkS|ksfxdh dk mi;ksx fd;k tk jgk gSA i'kqikyu dk Hkkjrh; 
xzkeh.k vFkZO;oLFkk esa egÙoiw.kZ ;ksxnku gSA Hkkjr esa ik, tkus okys 
i'kqvksa dh iztkfr;ksa esa vR;fèkd vkuqoaf'kd fofoèkrk ikbZ tkrh gSA

orZeku esa i'kqvksa dh uLy lqèkkj ,oa muds LokLF; dk è;ku 
j[kdj fofHkUu iztkfr;ksa ds i'kqvksa dh la[;k esa o`f¼ djus ds fy;s 
fofHkUu dk;ZØeksa rFkk ;kstukvksa ij fo'ks"k cy fn;k tk jgk gSA

e`nk izHkko] Ñf"k lacafèkr rÙo ,oa ubZ rduhd 
(Soil Effect, Agriculture Related Elements and New 
Technique)
	z Ñf"k ds {ks=k esa e`nk egÙoiw.kZ gSA e`nk esa fofHkUu izdkj dh 
leL;k,¡ gSa% e`nk vijnu] yo.khdj.k] {kkjh;dj.k bR;kfnA
	z e`nk dh leL;kvksa dks nwj djus ds fy;s fofHkUu laLFkkvksa }kjk 
ubZ rduhdksa dk iz;ksx dj e`nk dk fodkl ,oa laj{k.k fd;k tk 
jgk gSA
	z Hkkjrh; e`nk foKku laLFkku (1988)] Hkksiky }kjk Hkkjr esa ̂ U;wure 
i;kZoj.kh; fxjkoV ds lkFk e`nk mRikndrk* c<+kus ds mn~ns'; ds 
lkFk LFkkfir dh xbZ FkhA bl ;kstuk ds vuqlkj moZjrk ds vkèkkj 
ij e`nk ijh{k.k dks iQly ls tksM+k tk,A
	z e`nk vijnu ls cpko ds fy;s fuEufyf[kr izeq[k mik;ksa dks 
viuk;k tk jgk gS&
	� o`{kkjksi.k djuk
	� ckaèkksa dk fuekZ.k djuk
	� igkM+h {ks=kksa esa lh<+hnkj [ksrh viukuk

	� esM+ dk fuekZ.k djuk

	� <ky ds vuqlkj tqrkbZ djuk

	� voukfydk tksr dks viukuk

	� <ky ds foijhr ikSèkksa dh iafDrc¼ izfozQ;k viukuk

	z {kkjh; e`nk esa ftIle dk fNM+dko dj {kkjh;rk de dj èkku 
rFkk <Sapk tSlh iQlyksa dh [ksrh djuh pkfg;sA

	z e`nk dh yo.krk dh leL;k dks nwj djus ds fy;s gfj;k.kk esa 
dsanzh; e`nk yo.krk vuqlaèkku laLFkku dh LFkkiuk dh xbZ] ftldk 
eq[; mn~ns'; ns'k ds fofHkUu Ñf"k&ikfjfLFkfrdh; {ks=kksa esa yo.krk@
{kkjh;rk izcaèku vkSj [kjkc xq.koÙkk okys ̄ lpkbZ ds ikuh ds mi;ksx 
lacafèkr fo"k;ksa ds fy;s le£ir gSA

	z e`nk LokLF; dkMZ ;kstuk dh 'kq#vkr iQjojh 2015 esa dh xbZA 
bl ;kstuk ds vuqlkj Hkkjr ds lHkh fdlkuksa dks rhu o"kZ ds 
nkSjku e`nk LokLF; dkMZ iznku fd;s tk,axs rkfd os iQly mRiknu 
ds fy;s iks"kd rÙoksa dh izLrkfor ek=kk dk mi;ksx djsa ,oa e`nk 
dh xq.koÙkk vkSj moZjrk esa lqèkkj dj ldsaA

	z e`nk LokLF; dkMZ vkSj izLrkfor [kkn ds fy;s vkWuykbu vkosnu 
gsrq ,Iyhds'ku lkWÝVos;j fodflr fd;k x;k gSA

¯lpkbZ (Irrigation)
	z Hkkjr ,d Ñf"k ckgqY; ns'k gS blfy;s Ñf"k {ks=k dk fodkl ,oa 
{kerk dk vfèkd&ls&vfèkd nksgu djus ds fy;s ¯lpkbZ vfuok;Z 
?kVd gSA

	z Hkkjr dh Ñf"k eq[;r% ekulwuh o"kkZ ij vkèkkfjr gS blfy;s ̄ lpkbZ 
dh vko';drk gksrh gSA Hkkjr dh ¯lpkbZ i¼fr iqjkuh gS] ysfdu 
orZeku esa Hkkjr dh ifj;kstukvksa rFkk laLFkkvksa ds }kjk uohu 
¯lpkbZ i¼fr dks viukdj fdlkuksa dks tkxzr~ fd;k tk jgk gSA 
blds fy;s loZizFke ty dks lajf{kr djus dk mik; fd;k tk 
jgk gSA

	z flracj 1987 esa jk"Vªh; ty uhfr ds vkèkkj ij ty dks loksZifj 
izkÑfrd lalkèku ekuk x;k rFkk ;g ladYi fy;k x;k fd ty 
lalkèkuksa dk fodkl jk"Vªh; ifjizs{; dks è;ku esa j[kdj fd;k 
tk,A

	z jsuxu] fMªi] iQOokjk] lrgh bR;kfn ¯lpkbZ iz.kkyh dh uohure 
rduhd gSaA bl iz.kkyh ls ty dk laj{k.k Hkh gksrk gSA

Ñf"k ds {ks=k esa tSo izkS|ksfxdh  
(Bio-Technology in the Field of Agriculture)

Ñf"k ds {ks=k esa tSo izkS|ksfxdh dk cgqvk;keh mi;ksx fd;k tk 
jgk gSA blds }kjk gh vkt gesa Ård lao¼Zu] Hkzw.k lao¼Zu tSlh ikSèk 
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31
Hkkjr esa foKku ,oa rduhdh dk Øfed fodklHkkjr esa foKku ,oa rduhdh dk Øfed fodkl

(Progressive Development of Science &  
Technology in India)

Hkkjrh; foKku dh ijaijk fo'o dh izkphure oSKkfud ijaijkvksa 
esa ls ,d gSA Hkkjr esa foKku dk mn~Hko bZlk ls 3000 o"kZ iwoZ gqvk 
gSA gM+Iik rFkk eksgutksnM+ks dh [kqnkbZ ls izkIr ¯lèkq ?kkVh ds izek.kksa 
ls ogk¡ ds yksxksa dh oSKkfud n`f"V rFkk oSKkfud midj.kksa ds iz;ksxksa 
dk irk pyrk gSA ge izkphu Hkkjrh; oSKkfudksa dh ckr djsa rks muds 
}kjk [kksts x, rF; rFkk egÙoiw.kZ ;ksxnku dks Hkqyk;k ugha tk ldrk 
gS] tSls& fpfdRlk foKku esa pjd vkSj lqJqr] [kxksy foKku rFkk 
xf.kr ds {ks=k esa vk;ZHkV~V rFkk jlk;u foKku esa ukxktqZu }kjk [kksts 
x, rF;ksa dk fdlh&u&fdlh :i esa iz;ksx gks jgk gSA

orZeku lanHkZ esa ckr djsa rks vkt foKku dk Lo:i dkiQh 
fodflr voLFkk esa igq¡p x;k gSA bu vkèkqfud oSKkfud [kkstksa dh 
nkSM+ esa Hkkjr ds txnh'kpanz cksl] iziqQYy panz jkW;] lh-oh- jeu] 
lR;sanzukFk cksl] es?kukFk lkgk] iz'kkar panz egkyuksfcl] Jhfuokl 
jkekuqtu rFkk gjxksfoan [kqjkuk vkfn dk egÙoiw.kZ ;ksxnku jgk gSA

Øfed fodkl (Progressive Development)

foKku ,oa çkS|ksfxdh lnSo gh lekt ds fy;s fodkl dk vax 
jgs gSa] tks vkerkSj ij lH;rk ls lac¼ gSA blds ekè;e ls ckSf¼d 
,oa oSKkfud mUu;u dks laLÑfr ds :i esa O;Dr fd;k tkrk gSA 
Hkkjr us foKku ,oa çkS|ksfxdh ds iz;ksx ls fofHkUu {ks=kksa esa] tSls&f'k{kk] 
LokLF;] Ñf"k] m|ksx] O;kikj] lapkj vkfn esa mYys[kuh; izxfr dh 
gS] bUgsa fuEufyf[kr fcanqvksa }kjk Li"V fd;k tk ldrk gS%

	z f'k{kk ds {ks=k esa% izkphu dky esa f'k{kk ds lkèku lhfer Fks rFkk 
f'k{kk ijaijkxr rjhdksa ls iznku dh tkrh Fkh] ysfdu orZeku lanHkZ 
esa nwjn'kZu] daI;wVj] baVjusV rFkk mixzg iz.kkyh ds vkfo"dkj gks 
tkus ls f'k{kk ds {ks=k esa Økafrdkjh cnyko vk;k gSA baVjusV tSls 
ekè;e ds fodflr gks tkus ls ge ?kj cSBs fdlh Hkh {ks=k esa] 
tSlsµ oSKkfud vuqlaèkku rFkk 'kS{kf.kd tkudkjh izkIr dj ldrs 
gSaA daI;wVj rFkk dSydqysVj tSls midj.k fodflr gks tkus ls 
ge xf.kr ds dfBu iz'uksa dks lhfer le; esa gy dj ldrs gSaA

	z LokLF; ds {ks=k esa% LokLF; ds {ks=k esa foKku ,oa izkS|ksfxdh dk 
O;kid :i ls iz;ksx gksus yxk gSA blds ekè;e ls vkS"kfèk;ksa ,oa 
Vhds dh [kkst dh tkus yxh] ftlls gesa vusd [krjukd jksxksa 
(Lokbu Ýyw] cMZ Ýyw] pspd) ls NqVdkjk fey jgk gSA orZeku 
esa 'kjhj dh LdS¯ux] ekbØks ltZjh] VsyhesfMflu rFkk vkWuykbu 
rjhds ls ns'k&fons'k ls fpfdRlk ijke'kZ tSlh lqfoèkk,¡ feyh gSaA 
tho foKku dh ,d egÙoiw.kZ [kkst áweu thukse izkstsDV ds 
dkj.k vusd vkuqoaf'kd jksxksa ds bykt dh laHkkouk,¡ c<+ xbZ gSaA

	z Ñf"k ds {ks=k esa% Ñf"k ds {ks=k esa foKku ,oa çkS|ksfxdh ds }kjk 
fofHkUu iQlyksa dh vfèkd mit nsus okyh iztkfr;ksa dk fodkl] 
e`nk ,oa ty izcaèku] tSo moZjdksa dk vfèkdkfèkd iz;ksx] iQly 
lqj{kk] dhVuk'kd jlk;uksa dk iz;ksx vkfn esa mYys[kuh; izxfr 
gqbZ gSA

	z m|ksx ,oa O;kikj ds {ks=k esa% izkphu le; ls Hkkjr esa gLrf'kYi 
izeq[k m|ksx FkkA ml le; bl m|ksx esa fdlh Hkh izdkj dh 
izkS|ksfxdh dh vko';drk ugha FkhA ysfdu tSls&tSls ns'k esa foKku 
,oa çkS|ksfxdh ds {ks=k eas mYys[kuh; izxfr gqbZ oSls&oSls vkS|ksfxd 
{ks=k esa o`f¼ gksrh xbZA vkt ns'k eas cM+h&cM+h e'khuksa ds iz;ksx 
ls de&ls&de ykxr ij vfèkd&ls&vfèkd mRiknu fd;k tk 
jgk gSA orZeku esa lM+d ifjogu ds fodkl ls O;kikj ds {ks=k 
dks c<+kok fey jgk gSA vkt ns'k esa 50% ls vfèkd O;kikj 
daI;wVj ds }kjk gksus yxk gSA blds vykok bZ&dkWelZ us O;kikj 
ds {ks=k dks u;k vk;ke iznku fd;k gSA

	z lapkj ds {ks=k esa% orZeku lanHkZ esa foKku ,oa izkS|ksfxdh dk 
lokZfèkd izHkko lapkj ds {ks=k esa ns[kus dks fey jgk gSA orZeku 
esa lapkj izkS|ksfxdh ds dkj.k iwjk fo'o ,d xk¡o (Global 
Village) ds :i eas ifjo£rr gks x;k gSA Hkkjr esa lwpuk ds {ks=k 
esa nwjlapkj] daI;wVj] baVjusV] bZ&esy] eYVhehfM;k] lkbcj Lisl] 
ohfM;ks dkWUÚsal vkfn ds ekè;e ls Økafrdkjh cnyko vk;k gSA 
vkt ge fo'o ds fdlh Hkh dksus esa iyd >idrs gh ,d&nwljs 
ls tqM+ ldrs gSa rFkk ogk¡ ls fofHkUu oLrqvksa dk vknku&iznku 
dj ldrs gSaA

	z izfrj{kk ds {ks=k esa% Loar=krk ds le; ls gh Hkkjr vius iM+kslh 
eqYd ds lkFk lqj{kk [krjksa ls tw> jgk gSA ysfdu orZeku lanHkZ 
esa ckr djsa rks oSKkfud ,oa rduhdh fofèk;ksa ij fo'ks"k è;ku 
nsdj lqj{kk ds eqn~nksa ij mYys[kuh; liQyrk izkIr gqbZ gSA

	z varfj{k ds {ks=k esa% oSKkfudksa ds vFkd iz;kl ls varfj{k foKku 
ds {ks=k esa Hkkjr fo'o ds 6 vxz.kh ns'kksa esa ls ,d gks x;k gSA 
Hkkjr esa varfj{k çkS|ksfxdh dk izkjaHk o"kZ 1969 esa bljks (ISRO) 
dh LFkkiuk ls gqvkA blh rjg 1975 esa ^vk;ZHkV~V* uked izFke 
mixzg dk iz{ksi.k fd;k x;k rFkk ;g izfØ;k vkxs Hkh tkjh gSA 
orZeku le; esa varfj{k esa HkkLdj] ,Iiy] jksfg.kh rFkk vU; dbZ 
nwjlaosnh mixzg ns'k dks nwjlapkj] ekSle foKku] vkink izcaèku] 
f'k{kk] vkfn ds {ks=k esa ykHk igq¡pk jgs gSaA

	z ukfHkdh; çkS|ksfxdh ds {ks=k esa  Hkkjr foKku ,oa izkS|ksfxdh 
ds lkFk gh ukfHkdh; izkS|ksfxdh ds {ks=k esa Hkh viuk izeq[k LFkku 
j[krk gSA vxLr 1948 esa ijek.kq ÅtkZ vk;ksx dh LFkkiuk ds 
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32 foKku ,oa rduhdh ds {ks= esa Hkkjrh;ksa dk ;ksxnkufoKku ,oa rduhdh ds {ks= esa Hkkjrh;ksa dk ;ksxnku
(Contribution of Indian's in the Field of Science & Technology)

Hkkjr esa izkphudky ls gh egku foHkwfr;ksa ds }kjk foKku ,oa 
rduhdh {ks=k esa vf}rh; vkfo"dkjksa vkSj iz;ksxksa dk Øe gesa ns[kus 
dks feyrk gSA izkphudkyhu Hkkjrh; foHkwfr;k¡ fpfdRlk] jlk;u] vkS"kfèk] 
T;ksfr"k] varfj{k vkfn {ks=kksa ls lacafèkr FkhaA buds }kjk fn;s x, fl¼kar 
vkt Hkh loZekU; gSaA izkphudky] eè; dky] vkèkqfud ,oa orZeku 
le; esa fuEufyf[kr Hkkjrh;ksa }kjk foKku ,oa rduhdh esa ;ksxnku 
fn;k x;kA

vk;ZHkV~V (Aryabhatta)
vk;ZHkV~V izkphu Hkkjr ds fo[;kr ,oa egku xf.krK] u{k=kfon~] 

T;ksfr"kfon~ ,oa HkkSfrd'kkL=kh FksA buds tUe ds okLrfod LFkku dks 
ysdj fookn gSA dqN fo}ku ekurs gSa fd budk tUe ueZnk vkSj xksnkojh 
ds eè; fLFkr {ks=k esa gqvk Fkk] ftls v'ekdk ds :i esa tkuk tkrk 
FkkA orZeku le; esa ;g {ks=k eè; izns'k vkSj egkjk"Vª esa 'kkfey gSA 
gkyk¡fd] dqN ckS¼ xzaFkksa esa bl izns'k dh vofLFkfr nf{k.k crkbZ xbZ 
gSA ,d uohu vè;;u ds vuqlkj vk;ZHkV~V dk tUe dsjy ds pkezoÙke 
esa gqvk Fkk] tcfd vk;ZHkV~V jfpr xzaFk vk;ZHkfV;k esa mudk tUe 
dky 'kd laor~ 398 rFkk tUe&LFkku dqlqeiqjk fy[kk gSA HkkLdj }kjk 
dqlqeiqjk dh igpku ikVfyiq=k (vkèkqfud iVuk) ds :i esa dh xbZ gSA

	z vk;ZHkV~V cgqeq[kh izfrHkk ds èkuh Fks] ftldk izek.k ek=k 23 o"kZ 
dh vk;q esa vk;ZHkfV;k uked xzaFk dh jpuk ls gesa irk pyrk gSA

	z vk;ZHkV~V }kjk jfpr xzaFk n'kxhfrdk] vk;ZHkfV;k gesa vkt Hkh 
lqyHk gSaA

	z buds }kjk ?kuewy] oxZewy] lekukarj Js.kh rFkk fofHkUu izdkj ds 
xf.krh; mi;ksx ds lehdj.kksa dh jpuk dh xbZA

	z buds }kjk fyf[kr vk;ZHkfV;k uked xzaFk esa xf.kr ds 'yksd rFkk 
u{k=k foKku ls lacafèkr fl¼karksa dks fn;k x;k gSA

	z buds }kjk jfpr vk;ZHkfV;k uked xzaFk esa [kxksy foKku ls lacafèkr 
;a=kksa dk fooj.k Hkh fn;k x;k gSA

	z vk;ZHkV~V }kjk jfpr xzaFkksa esa ns'k&fons'k dh iwoZorhZ voèkkj.kkvksa 
dks Hkh LFkku fn;k x;k gSA

	z xf.kr fo"k; ds lacaèk esa fn;s x, fl¼kar vkt Hkh vfLrRo esa gSaA

	z vk;ZHkV~V ds le; Hkkjr esa xqIrdky py jgk FkkA bl dky esa 
dyk] lkfgR; vkSj foKku ds {ks=k esa vHkwriwoZ izxfr gksus ds dkj.k 
bls Hkkjr dk Lo.kZ ;qx dgk tkrk gSA

	z vk;ZHkV~V dk lokZfèkd izHkko fo'o vkSj Hkkjrh; T;ksfr"k fl¼karksa 
ij iM+kA

	z Hkkjr esa buds T;ksfr"k fl¼karksa dk lokZfèkd izHkko gesa dsjy izns'k 
dh T;ksfr"k ijaijk esa ns[kus dks feyrk gSA

	z vk;ZHkV~V us tgk¡ vkfdZfeMht ls Hkh vfèkd lgh rFkk lqfuf'pr 
ikbZ (p) ds eku dks izLrqr fd;k] ogha nwljh vksj [kxksy foKku 
esa mnkgj.k ds lkFk lcls igys ;g mn~?kkfVr fd;k fd i`Foh 
viuh èkqjh ij ?kwerh gSA

	z vk;ZHkV~V us lkSjeaMy ds ,d Hkwdsanzh; ekWMy dk o.kZu fd;k gS] 
ftlesa crk;k x;k fd lw;Z vkSj panzek xzgpØ }kjk xfr djrs gSaA

	z vk;ZHkV~V ds vuqlkj fdlh o`Ùk dh ifjfèk vkSj O;kl dk lacaèk 
62,832 : 20,000 vkrk gS] ;g n'keyo ds pkj LFkku rd 'kq¼ 
gksrk gSA

	z vk;ZHkV~V us cM+h la[;kvksa dks v{kjksa ds lewg ls fu:fir djus 
dh oSKkfud fofèk dk fodkl fd;kA

	z vk;ZHkV~V dh x.kuk ds vuqlkj i`Foh dh ifjfèk 39968.0582 
fdeh- gS] tks blds okLrfod eku 40075.0167 fdeh- ls dsoy 
0.2 izfr'kr de gSA

	z le; dks vxj vkèkqfud vaxzs”kh bdkb;ksa esa tksM+k tk, rks vk;ZHkV~V 
dh x.kukuqlkj i`Foh dk vkorZdky (fLFkj rkjksa ds lanHkZ esa i`Foh 
dh vofèk) 23 ?kaVs 56 feuV vkSj 4.1 lsdsaM Fkk] tks fd vkèkqfud 
le; esa 23 ?kaVs 56 feuV vkSj 4-91 lsdsaM gSA 

	z blh izdkj vk;ZHkV~V ds }kjk i`Foh ds o"kZ dh vofèk 365 fnu 
6 ?kaVs 12 feuV 30 lsdsaM vkdfyr dh xbZ] tks vkèkqfud le; 
dh x.kuk ls 3 feuV 20 lsdsaM dh =kqfV fn[kkrh gSA

	z vk;ZHkV~V ds vuqlkj ,d dYi esa 14 eUoarj vkSj ,d eUoarj 
esa 72 egk;qx (prq;qZx) rFkk ,d prq;qZx esa lr;qx] }kij] =ksrk 
vkSj dfy;qx dks leku ekuk x;k gSA

	z vk;ZHkV~V }kjk fyf[kr vk;ZHkfV;k xzaFk esa vadxf.kr] chtxf.kr] 
ljy f=kdks.kfefr vkSj xksyh; f=kdks.kfefr ls lacafèkr fl¼kar fn;s 
x, gSaA

	z xqIrdky esa exèk esa fLFkr ukyank fo'ofo|ky; Kkunku dk izeq[k 
vkSj izfl¼ dsanz FkkA ;gk¡ [kxksy'kkL=k ds vè;;u ds fy;s ,d 
fo'ks"k foHkkx FkkA ,d izkphu 'yksd esa ,slk o£.kr gS fd vk;ZHkV~V 
ukyank fo'ofo|ky; ds dqyifr Hkh FksA

	z dkWi£udl ds iwoZ gh vk;ZHkV~V us ;g fl¼ dj fn;k Fkk fd 
i`Foh vius v{k ij ?kwerh gSA bUgksaus ^xksykikn* esa fy[kk fd 
¶uko esa cSBk gqvk euq"; tc izokg ds lkFk vkxs c<+rk gS] rc 
og le>rk gS fd vpj o`{k] ik"kk.k] ioZr vkfn inkFkZ myVh 
xfr ls tk jgs gSa] mlh izdkj xfreku i`Foh ls fLFkj u{k=k Hkh 
myVh xfr ls tkrs gq, fn[kkbZ nsrs gSaA¸
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33 izeq[k laLFkk,¡ ,oa laxBu izeq[k laLFkk,¡ ,oa laxBu 
(Major Institutions and Organizations)

HkkSfrd vuqlaèkku ç;ksx'kkyk  
(Physical Research Laboratory–PRL)

Hkkjrh; varfj{k foKku ds vkèkkj ds :i esa fo[;kr HkkSfrd 
vuqlaèkku ç;ksx'kkyk (ihvkj,y) dh LFkkiuk MkW- foØe lkjkHkkbZ us 
1947 esa dh FkhA vgenkckn (xqtjkr) esa fLFkr ihvkj,y eq[; :i 
ls varfj{k foHkkx }kjk lg;ksx çkIr ,d Lok;Ùk laLFkk gSA ihvkj,y 
esa HkkSfrdh] varfj{k ,oa ok;qeaMyh; foKku] [kxksy foKku] [kxksy 
HkkSfrdh ,oa lkSj HkkSfrdh rFkk xzgh; ,oa Hkw&foKku ds pqfuank {ks=kksa esa 
ewyHkwr vuqlaèkku dk;Z fd;k tkrk gSA

lseh&daMDVj yscksjsVjh  
(Semi-Conductor Laboratory–SCL)

eksgkyh] paMhx<+ (iatkc) esa fLFkr lseh&daMDVj yscksjsVjh 
(,llh,y)] varfj{k foHkkx] Hkkjr ljdkj ds vèkhu Lok;Ùk'kklh 
laLFkk ds rkSj ij ekbØks bysDVªkWfuDl ds {ks=k esa vuqlaèkku vkSj fodkl 
ds fy;s ns'k dh lkefjd vko';drkvksa dks iwjk djus ds dk;Z ls 
tqM+h gSA è;krO; gS fd 1 flracj] 2006 ls igys ;g lseh&daMDVj 
dkWEIysDl fyfeVsM] Hkkjr ljdkj ds ,d miØe ds :i esa tkuh 
tkrh FkhA ,llh,y gkbZ&jsy cksM~lZ ds iSQfczds'ku (Fabrication of 
Hi-Rel Boards)] jsfM;kslksaMs ç.kkfy;ksa vkSj bysDVªkWfud mi ç.kkfy;ksa 
ds ns'khdj.k esa Hkh layXu gSA

jk"Vªh; ok;qeaMyh; vuqlaèkku ç;ksx'kkyk  
(National Atmospheric Research Laboratory–NARL)

fr#ifr (vkaèkz izns'k) ds fudV xnadh esa fLFkr ^,u,vkj,y* 
varfj{k foHkkx }kjk lg;ksx çkIr ,d Lok;Ùk laLFkk gSA ,u,vkj,y 
ns'k esa ok;qeaMyh; vuqlaèkku ds çeq[k dsaæksa esa ls ,d gS] ftlus ewy 
ok;qeaMyh; vuqlaèkku] ok;qeaMyh; vUos"k.k ds fy;s Lons'kh çkS|ksfxdh 
ds fodkl ,oa ekSle rFkk tyok;q çfrn'kZu esa fo'ks"kKrk çkIr dh gSA 

mÙkj&iwohZ (iwoksZÙkj) varfj{k vuqç;ksx dsaæ ;k ,ubZ&lSd 
(North Eastern-Space Applications Centre–NE-SAC) 

varfj{k foKku vkSj çkS|ksfxdh ds mi;ksx }kjk iwoksZÙkj {ks=k ds 
fodkl esa lgk;rk ds fy;s es?kky; esa f'kykWUx ds ikl mfe;ke esa 
LFkkfir mÙkj&iwohZ varfj{k vuqç;ksx dsaæ] varfj{k foHkkx vkSj iwoksZÙkj 
ifj"kn~ dh ,d la;qDr igy gSA bl dsanz dks ;gk¡ vOoy ntsZ dh 
rduhdh vkèkkjHkwr lqfoèkkvksa dks fodflr djus dk nkf;Ro lkaSik x;k 
gS] rkfd iwoksZÙkj ds jkT; varfj{k çkS|ksfxdh ls çkIr lwpukvksa dks 
viukdj vius {ks=k dk fodkl dj ldsaA bl le; mÙkj&iwohZ varfj{k 
vuqç;ksx dsaæ lqnwj laosnu] HkkSxksfyd lwpuk ç.kkyh (thvkbZ,l) o 
mixzg lapkj ds ç;ksx ls fof'k"V ifj;kstukvksa dks pykus ds vykok 
varfj{k foKku vuqlaèkku dk;ks± esa Hkh lg;ksx dj jgk gSA

Hkkjrh; varfj{k foKku vkSj çkS|ksfxdh laLFkku 
(Indian Institute of Space Science and Technology–
IIST)

ekuo lalkèku esa {kerk fuekZ.k dh fn'kk esa varfj{k foHkkx 
(Mhvks,l) us Hkkjrh; varfj{k dk;ZØe dh c<+rh gqbZ ekaxksa dks iwjk 
djus ds fy;s fr#ouariqje (dsjy) esa bl laLFkku dh LFkkiuk dh 
gSA varfj{k foHkkx ds varxZr Hkkjrh; varfj{k foKku ,oa çkS|ksfxdh 
laLFkku (vkbZvkbZ,lVh) dk mn~?kkVu 14 flracj] 2007 dks varfj{k 
foKku ,oa çkS|ksfxdh ds {ks=k esa mPp xq.koÙkk okyh f'k{kk çnku djus 
ds mís'; ls fd;k x;kA laLFkku oSekfudh (Avionics), ,;jksLisl 
bathfu;fjax (Aerospace Engineering) ,oa HkkSfrdh (Physics) esa 
fo'ks"kKrk lfgr ,;jksLisl çkS|ksfxdh esa Lukrd] ijkLukrd rFkk Ph.D 
dh mikfèk çnku djrk gSA

,afVªDl dkWiksZjs'ku fyfeVsM  
(Antrix Corporation Limited–ACL) 

^,afVªDl dkWiksZjs'ku fyfeVsM* Hkkjr ljdkj dh ,d iw.kZ LokfeRo 
okyh daiuh gS] ftldk ç'kklfud fu;a=k.k varfj{k foHkkx] Hkkjr 
ljdkj ds ikl gSA ,afVªDl dkWiksZjs'ku fyfeVsM dks flracj 1992 esa 
varfj{k mRiknksa] rduhdh ijke'kZ lsokvksa vkSj bljks }kjk fodflr 
çkS|ksfxfd;ksa ds okf.kfT;d nksgu o çpkj&çlkj ds fy;s ljdkj ds 
LokfeRo esa ,d çkbosV fyfeVsM daiuh ds :i esa LFkkfir fd;k x;k 
FkkA vc ;g ,d lkoZtfud {ks=k dk miØe (PSU) gSA bldk ,d 
vU; çeq[k mís'; Hkkjr esa varfj{k ls lacafèkr vkS|ksfxd {kerkvksa ds 
fodkl dks vkxs c<+kuk Hkh gSA bldk eq[;ky; caxyw: esa gSA

Hkkjrh; varfj{k vuqlaèkku laxBu (bljks) dh okf.kfT;d ,oa 
foi.ku 'kk[kk ds :i esa ,afVªDl] iwjh nqfu;k esa vius varjkZ"Vªh; xzkgdksa 
dks varfj{k mRikn vkSj lsok,¡ miyCèk djk jgk gSA ̂ ,afVªDl* dks Hkkjr 
ljdkj }kjk 2008 esa ^y?kqjRu daiuh* dk ntkZ fn;k x;kA 

bljks (Indian Space Research Organisation–ISRO) 
Hkkjrh; varfj{k vuqlaèkku laxBu (ISRO) Hkkjr dk jk"Vªh; 

varfj{k laLFkku gS] ftldh LFkkiuk o"kZ 1969 esa dh xbZ FkhA vkSj 
bldk eq[;ky; dukZVd dh jktèkkuh caxyw: esa gSA laLFkku dk eq[; 
dk;Z Hkkjr ds fy;s varfj{k lacaèkh rduhd miyCèk djokuk gSA varfj{k 
dk;ZØe ds eq[; mís';ksa esa mixzgksa] çekspd ;kuksa (Launch Vehicles)] 
ifjKkih jkWdsVksa (Sounding Rockets) vkSj Hkw&ç.kkfy;ksa dk fodkl 
'kkfey gSA orZeku esa bljks fo'o dh N% o`gÙke varfj{k ,tsafl;ksa esa 
ls ,d gSA bljks ds ikl lapkj mixzgksa (bulSV) rFkk lqnwj laosnu 
(IRS) mixzgksa dk o`gÙke lewg gS] tks nzqr rFkk fo'oluh; lapkj ,oa 






