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1.1	 ifjp; (Introduction)
Hkkjrh; lH;rk fo'o dh lcls çkphu lH;rkvksa esa ls gS] tks 
foKku vkSj çkS|ksfxdh dh le`¼ ijaijk esa egÙoiw.kZ LFkku j•rh 
gSA gkyk¡fd] •xksy foKku] xf.kr] fpfdRlk vkSj O;kogkfjd 
dykvksa esa gekjs ;ksxnku dks i;kZIr :i ls Lohdkj ugha fd;k 
x;k gSA fo'oHkj ds f'kf{kr leqnk; esa ;g èkkj.kk O;kIr Fkh 
fd foKku dh 'kq#vkr dsoy ;wjksi esa gqbZ FkhA vjc ns'kksa ds 
jlk;ufon~ (Alchemists) dk mYys• rks dHkh&dHkh fd;k x;k 
Fkk] fdarq Hkkjr vkSj phu dk mYys• cgqr lhfer FkkA

Hkkjrh; jk"Vªh; foKku vdkneh (Indian National Science 

Academy) vkSj vU; laLFkkuksa ds ç;klksa ds dkj.k 20oha lnh 
esa çkphu Hkkjrh; foKku ds fodkl dh vksj fo}kuksa dk è;ku 
vkdf"kZr gqvkA vè;;uksa ls irk pyrk gS fd oSfnd dky ls 
ysdj vkèkqfud dky rd] fdlh Hkh ns'k esa visf{kr mrkj&p<+ko 
ds lkFk] oSKkfud LoHkko okys O;fÙkQ;ksa ds fy, ,d dsaæ ds 
:i esa Hkkjr dh LFkk;h Hkwfedk jgh gSA

Hkkjrh; lH;rk esa oSKkfud laLÑfr dk ,d yack bfrgkl ns•k 
tk ldrk gS] tks 5000 o"kks± ls Hkh vfèkd iqjkuk gSA •xksy 
foKku] xf.kr] fpfdRlk] HkkSfrdh] Ñf"k vkSj lkfgR; esa çxfr 
ds fy, çfl¼] Hkkjr dh fojklr esa çHkko'kkyh gfLr;k¡ 'kkfey 
gSaA Hkkjr ds dbZ çfl¼ xf.krKksa us dbZ fl¼karksa ds fodkl esa 
egÙoiw.kZ ;ksxnku fn;k gS] ftUgsa ge orZeku esa vfèkdka'k {ks=kksa 
esa ykxw djrs gSa vkSj budk mi;ksx Hkh djrs gSaA  

vk;ZHkêð tSls xf.krKksa us LFkk;h fl¼karksa esa ;ksxnku fn;k] ftldk 
çek.k vk;ZHkVh; (Aryabhatiya) esa feyrk gSA ojkgfefgj] ,d 
fuiq.k cgqK] ty foKku] ekSle foKku] T;ksfr"k] •xksy foKku 
vkSj Hkwdai foKku tSls fo"k;ksa esa mRÑ"V FksA HkkLdjkpk;Z ds 
fl¼kar&f'kjksef.k (Siddhanta Shiromani) dks lHkh •xksyh; 
dk;ks± dk f'k•j ekuk tkrk gSA Hkkjr esa 'kY; fpfdRlk ds tud 
(India's Father of Surgery) ds :i esa çfrf"Br lqJqr ,d 
çkphu fpfdRld FksA mUgksaus fpfdRlk Kku ij vfeV çHkko 
NksM+k gS vkSj bUgsa orZeku Hkkjr esa 'kY; fpfdRld ds firk ds 
:i esa tkuk tkrk gSA

1.2	� vkèkqfud Hkkjr esa fodkl 
(Developments in Modern India)

vkèkqfud ;qx dh fo'ks"krk foKku] çkS|ksfxdh] Kku (Knowledge) 
vkSj lwpuk (Information) dk çHkqRo gSA ;s rÙo vkil esa tqM+s 
gq, gSa] tks ,d gh ?kVuk ds fofHkUu igyqvksa dk çfrfufèkRo 
djrs gSaA os lkewfgd :i ls O;fÙkQ;ksa ds jgus] tqM+us] laokn 
djus] ysu&nsu djus vkSj vkfFkZd xfrfofèk;ksa esa layXu gksus ds 
rjhds dks fiQj ls ifjHkkf"kr djrs gSa] ftlls ,d ifjorZudkjh 
;qx dh 'kq#vkr gksrh gSA

vkèkqfud Hkkjr esa vius oSKkfud vkSj rduhdh fodkl ij xoZ 
djus yk;d cgqr dqN gSA ;g ,d laiUu iQkekZL;qfVdy m|ksx 
dk nkok djrk gS] tks fodkl'khy nqfu;k ds fy, csgn t:jh 
de ykxr okyh nokvksa dk mRiknu djrk gSA fiQj] Hkkjrh; 
varfj{k vuqlaèkku laxBu (bljks) varfj{k foKku esa lqf•Z;k¡ 
cVksj jgk gSA Hkkjr vius igys gh ç;kl esa eaxy xzg ij 
igq¡pus okyk igyk ns'k cu x;kA gky gh esa] Hkkjr ljdkj us 
isfjl tyok;q f'k•j lEesyu esa varjkZ"Vªh; lkSj xBcaèku (ISA) 
ds :i esa Hkkjr dks lkSj ÅtkZ esa vxz.kh cukus ds fy, ,d 
egRokdka{kh ;kstuk 'kq: dhA

Hkkjr vkèkqfud ;qx esa viuh mYys•uh; oSKkfud vkSj 
rduhdh çxfr ij xoZ djrk gSA fodflr iQkekZL;qfVdy m|ksx 
fodkl'khy fo'o ds fy, t:jh lLrh nokvksa dk mRiknu 
djrk gSA Hkkjrh; varfj{k vuqlaèkku laxBu (Indian Space 

Research Organization: ISRO) us varfj{k foKku esa 
mYys•uh; miyfCèk;ksa ls è;ku vkdf"kZr fd;k gSA Hkkjr vius 
igys gh ç;kl esa eaxy xzg ij igq¡pus okyk igyk ns'k cu 
x;k gSA isfjl tyok;q f'k•j lEesyu esa ljdkj dh egRokdka{kh 
igy] varjkZ"Vªh; lkSj xBcaèku (International Solar Alliance: 

ISA) dks iz{ksfir fd;k x;k FkkA ;g ç;kl lkSj ÅtkZ esa oSf'od 
usr`Ro çnku djus ds fy, Hkkjr dh çfrc¼rk dk çrhd gSA

orZeku le; esa] Hkkjr oSKkfud vuqlaèkku (Scientific 

research) esa fo'o Lrj ij vxz.kh ns'kksa esa ls ,d gS vkSj 
varfj{k vUos"k.k (Space exploration) esa 'kh"kZ ik¡p nkosnkjksa 

Hkkjr% foKku ,oa izkS|ksfxdh
(INDIA: SCIENCE & TECHNOLOGY)1

vè;k;



esa ls ,d gSA mYys•uh; miyfCèk;ksa esa eaxy;ku] paæ;ku 1 

vkSj 2 tSls liQy varfj{k fe'ku 'kkfey gSaA vkxkeh xxu;ku 

fe'ku dk y{; Hkkjr ds igys ekuo ny dks varfj{k esa Hkstuk 

gSA Hkkjr us lkdZ ns'kksa ds fy, mixzg iz{ksfir djus esa vxz.kh 

Hkwfedk fuHkkbZ gS vkSj bl çdkj vU; ns'kksa dks mi;ksx ds fy, 

viuh varfj{k lqfoèkk,¡ çnku djds jktLo dk l`tu fd;k gSA

Hkkjr futh vkSj ljdkjh nksuksa {ks=kksa esa dbZ rduhdh fo'ofo|ky;ksa 

vkSj laLFkkuksa ds ekè;e ls vius ;qokvksa esa oSKkfud ço`fr 

(scientific temperament) dks c<+kok nsus ij egÙoiw.kZ cy 

nsrk gSA ns'k esa orZeku esa 23 Hkkjrh; çkS|ksfxdh laLFkku (Indian 

Institutes of Technology: IIT)] 31 jk"Vªh; çkS|ksfxdh laLFkku 

(National Institutes of Technology: NIT)] 1000 ls vfèkd 

fo'ofo|ky; gSa] tks yxHkx 29]000 MkWDVjsV fMxzh çnku djrs 

gSaA blds lkFk&lkFk oSKkfud vkSj vkS|ksfxd vuqlaèkku ifj"kn~ 

(CSIR) }kjk lapkfyr yxHkx 40 vuqlaèkku ç;ksx'kkyk,¡ gSaA 

Hkkjr oSKkfud çdk'kuksa dh la[;k ds ekeys esa 'kh"kZ 5 ns'kksa 

esa 'kkfey gksdj oSf'od Lrj ij ,d çeq• LFkku j•rk gSA 

ns'k ukfHkdh; çkS|ksfxdh esa vkRefuHkZjrk dh fn'kk esa egÙoiw.kZ 

çxfr dj jgk gSA fo'ks"k :i ls 1]000 esxkokV dh {kerk okyh 

dqMudqye ukfHkdh; ÅtkZ ifj;kstuk bdkbZ&1 (Kudankulam 

Nuclear Power Project Unit-1: KKNPP-1) dk ifjpkyu 

vkjaHk gksuk ,d egÙoiw.kZ miyfCèk gSA blds vfrfjÙkQ] 1]000 

esxkokV {kerk okyh dqMudqye ukfHkdh; ÅtkZ ifj;kstuk 

bdkbZ&2 (Kudankulam Nuclear Power Project Unit-1: 

KKNPP-2) orZeku esa ifjpkyu vkjaHk gksus dh çfØ;k esa gSA 

;g ukfHkdh; ÅtkZ ds {ks=k esa vkxs c<+us ds fy, Hkkjr dh 

çfrc¼rk dks çnf'kZr djrh gSA

1.3	� ljdkjh ea=kky; vkSj vU; foHkkx 
(Government Ministries and Other 
Departments)

foKku vkSj çkS|ksfxdh ea=kky; uhfrxr fu.kZ; ysus ds fy, 

ftEesnkj gSA ;g foKku vkSj çkS|ksfxdh ls lacafèkr fu;eksa vkSj 

dkuwuksa dk çcaèku Hkh djrk gSA blesa fuEufyf•r foHkkx gSa%

foKku vkSj çkS|ksfxdh foHkkx (Department of 
Science and Technology: DST)

foKku ,oa çkS|ksfxdh (Science & Technology) ds u, {ks=kksa 

dks c<+kok nsus ds mís'; ls ebZ 1971 esa LFkkfir foKku vkSj 

çkS|ksfxdh foHkkx (Department of Science & Technology- 

DST) ns'k esa foKku ,oa çkS|ksfxdh xfrfofèk;ksa ds vk;kstu] 

leUo; vkSj çpkj ds fy, ,d uksMy foHkkx dh Hkwfedk 
fuHkkrk gSA foHkkx dh fuEufyf•r çeq• ftEesnkfj;k¡ gSa%

	y foKku vkSj çkS|ksfxdh ls lacafèkr uhfr;ksa dk fuekZ.kA 

	y dSfcusV dh oSKkfud lykgdkj lfefr ls lacafèkr ekeys 
(Scientific Advisory Committee of the Cabinet: 

SACC) ns•ukA 

	y mHkjrs gq, {ks=kksa ij fo'ks"k cy nsrs gq, foKku vkSj çkS|ksfxdh 
ds u, {ks=kksa dks c<+kok nsukA 

	y Hkfo"; foKkuA

	y ikj&{ks=kh; lacaèkksa okys foKku ,oa çkS|ksfxdh ds {ks=k& ftuesa 
vusd laLFkkvksa vkSj foHkkxksa ds fgr vkSj {kerk,¡ gSa& dk 
leUo; vkSj ,dhdj.k djukA 

	y tgk¡ vko';d gks] miØe vFkok vkfFkZd :i ls çk;ksftr 
oSKkfud vkSj rduhdh loZs{k.k] vuqlaèkku fMtkbu vkSj 
fodkl ds dk;Z djukA 

	y oSKkfud vuqlaèkku laLFkkuksa] oSKkfud la?kksa vkSj fudk;ksa ds 
fy, lgk;rk vkSj vuqnku lgk;rk miyCèk djokukA

oSKkfud vkSj vkS|ksfxd vuqlaèkku foHkkx 
(Department of Scientific and Industrial Research: 
DSIR)
oSKkfud vkSj vkS|ksfxd vuqlaèkku foHkkx (DSIR) foKku vkSj 
çkS|ksfxdh ea=kky; dk ,d fgLlk gSA bls Hkkjr ljdkj (dk;Z 
vkcaVu) fu;e] 1961 esa la'kksèku ds rgr jk"Vªifr vfèklwpuk 
}kjk 4 tuojh] 1985 dks LFkkfir fd;k x;k FkkA oSKkfud vkSj 
vkS|ksfxd vuqlaèkku foHkkx (DSIR) Lons'kh çkS|ksfxdh laoèkZu] 
fodkl] mi;ksx vkSj varj.k ls lacafèkr xfrfofèk;ksa dks iwjk djus 
dk nkf;Ro j•rk gSA

DSIR ds ç;kl (DSIR Endeavours)

	y DSIR ds vxzfyf•r dk;Z gSa& m|ksxksa }kjk vuqlaèkku ,oa 
fodkl (R&D) dks c<+kok nsuk] NksVh vkSj eè;e vkS|ksfxd 
bdkb;ksa ds ,d O;kid çfrfufèkRo dks leFkZu djus 
ds fy, mPp O;kolkf;d {kerk dh vR;kèkqfud fo'o 
Lrjh; çfrLièkhZ çkS|ksfxfd;ksa dk fodkl djuk] ç;ksx'kkyk 
iSekus ij vuqlaèkku vkSj fodkl (Lab Scale R&D) ds 
Rofjr O;kolk;hdj.k dk mRçsj.k djuk] dqy fu;kZr esa 
çkS|ksfxdh xgu fu;kZr dh fgLlsnkjh c<+kuk] vkS|ksfxd 
ijke'kZ vkSj çkS|ksfxdh çcaèku (Industrial consultancy 

and technology management) {kerkvksa dks etcwr 

cukuk vkSj mi;ksxdrkZ ds vuqdwy lwpuk usVodZ LFkkfir 

djus ds fy, ns'k esa oSKkfud ,oa vkS|ksfxd vuqlaèkku 

lqfoèkk dh LFkkiuk djukA 
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fp=k% uhfr vk;ksx dh fjiksVZ ds vuqlkj] Hkkjr dk vuqla/ku ,oa fodkl ij Hkkjr dk ldy 
O;; (GERD) mlds ldy ?kjsyw mRikn dk 0-65» gS] tks fo'o esa lcls de esa ls ,d gSA 

eq[; ijh{kk ds foxr o"kks± ds dqN ç'uksa dks gy dhft,

1-	 2014 esa HkkSfrd foKku esa ukscsy iqjLdkj la;qÙkQ :i ls vkdklkdh] vekuks rFkk ukdkeqjk dks 1990 ds n'kd esa uhyh 
,y-bZ-Mh- (Blue LEDs) ds vkfo"dkj ds fy, çnku fd;k x;k FkkA bl vkfo"dkj us ekuo&tkfr ds nSuafnu thou 
(Everyday life) dks fdl çdkj çHkkfor fd;k gS\  � (2021)

2-	 çksú lR;saæ ukFk cksl }kjk fd, x, ^cksl&vkbaLVkbu lkaf[;dh* ds dk;Z ij ppkZ dhft, vkSj n'kkZb, fd blus fdl çdkj 
HkkSfrdh ds {ks=k esa Økafr yk nh FkhA	�  (2018)
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2.1	 ifjp; (Introduction)
vkuqoaf'kdh (Genetics) thu dk vè;;u gS vkSj ;g le>kus 

dh dksf'k'k djrk gS fd thu D;k gSa vkSj dSls dke djrs 

gSaA thu (Genes) os gSa] ftuls thfor tho vius iwoZtksa ls 

fo'ks"krk,¡ ;k xq.k çkIr djrs gSaA mnkgj.k ds fy,] cPps vkerkSj 

ij vius ekrk&firk dh rjg fn•rs gSa] D;ksafd mUgsa vius 

ekrk&firk ds thu oa'kkuqxr :i ls izkIr gksrs gSaA vkuqoaf'kdh 

;g igpkuus dh dksf'k'k djrk gS fd dkSu ls y{k.k oa'kkuqxr 

:i ls  feys gSa rFkk ;g le>kus dh dksf'k'k djrh gS fd 

;s y{k.k ih<+h&nj&ih<+h (Generation to Generation) dSls 

gLrkarfjr gksrs gSaA

vkf.od tho foKku (Molecular Biology) tho foKku 

dk {ks=k gS] tks dksf'kdh; v.kqvksa (Cellular molecules) ds 

la?kVu] lajpuk vkSj var%fØ;kvksa dk vè;;u djrk gSA tSls fd 

U;wfDyd vEy vkSj çksVhu (Nucleic Acids) tks dksf'kdkvksa 

ds dk;ks± vkSj j•&j•ko ds fy, vko';d tSfod çfØ;kvksa 

dks iwjk djrs gSaA

^;wjksfi;u iQsMjs'ku vkWiQ ck;ksVsDuksykWth* us tSo çkS|ksfxdh 

dks ¶çkÑfrd foKku vkSj thoksa] dksf'kdkvksa] muds Hkkxksa vkSj 

mRiknksa rFkk lsokvksa ds fy, vkf.od ,ukykWXl (Molecular 

analogues) dk ,dhdj.k¸ ds :i esa ifjHkkf"kr fd;k gSA 

tSo çkS|ksfxdh euq";ksa ds fy, mi;ksxh mRiknksa vkSj çfØ;kvksa 

dk mRiknu djus ds fy, thfor thoksa ;k thoksa ls ,atkbeksa 

dk mi;ksx djus dh rduhdksa ls lacafèkr gSA tSo çkS|ksfxdh 

ds varxZr dqN rduhdksa esa bu&foVªks fu"kspu ls ^VsLV&VÔwc* 

f'k'kq dk tUe] ,d thu dks la'ysf"kr djuk vkSj mldk 

mi;ksx djuk] Mh,u, oSDlhu fodflr djuk ;k ^nks"kiw.kZZ thu* 

(Faulty Gene) esa lqèkkj djuk vkfn 'kkfey gSaA

2.2	 thu (Genes)
thu vkuqoaf'kdrk dh dk;kZRed bdkb;k¡ (Functional Units) 

gSa] D;ksafd os Mh,u, ls cus gksrs gSaA xq.klw=k (Chromosome) 

Mh,u, ls cuk gksrk gS] ftlesa dbZ thu gksrs gSaA çR;sd thu esa 

fdlh fo'ks"k dk;Z ;k ^çksVhu& dwVys•u* (Proten-Coding) 
ds fy, funZs'kksa dk fo'ks"k lsV 'kkfey gksrk gSA lkekU; 'kCnksa esa 
dgsa] rks vkuqoaf'kdrk ds fy, thu mÙkjnk;h gksrs gSaA

ekuo 'kjhj dh çR;sd dksf'kdk esa yxHkx 30000 thu gksrs gSaA 
thu esa ekStwn Mh,u, thukse dk dsoy 2 çfr'kr gksrk gSA bl 
ij dbZ vè;;u fd, x, gSa] ftuesa çR;sd xq.klw=k ij yxHkx 
13000 thuksa dh vofLFkfr;k¡ ikbZ xbZ gSaA

fofy;e csVlu us 1905 esa loZçFke tsusfVDl 'kCn dk bLrseky 
fd;kA ckn esa] Msfu'k ouLifr 'kkL=kh foYgse tksgkal] igys 
O;fÙkQ Fks] ftUgksaus 1909 esa thu 'kCn x<+kA mUgksaus oa'kkuqxr 
çrhd ds :i esa bls thu uke fn;kA

dksf'kdk ds vanj

dksf'kdk

xq.klw=k

U;wfDy;ksVkbM

thu (Mh,u, 
dk •aM)

Mh,u,

fp=k% Mh,u,

thu }kjk fuèkkZfjr y{k.k (Characteristics 
Determined by Genes)

ekuo dksf'kdk esa 23 tksM+s xq.klw=k gksrs gSaA xq.k ,d ;k vfèkd 
thuksa }kjk fuèkkZfjr y{k.kksa esa ls ,d gSA vlkekU; thu vkSj u, 
mRifjorZu ds dkj.k cuus okys thu esa Hkh dqN y{k.k mRiUu 
gksrs gSaA thu dk vkdkj dwV ;k muds }kjk mRikfnr çksVhu ds 
vkèkkj ij fHkUu gksrk gSA ekuo 'kjhj dh lHkh dksf'kdkvksa esa 
,d gh Mh,u, gksrk gSA dksf'kdkvksa ds chp varj fofHkUu çdkj 
ds thuksa ds dkj.k gksrk gS] tks lfØ; gksrs gSa vkSj blfy, 
fofHkUu çdkj ds çksVhu dk mRiknu djrs gSaA

thu ds dk;Z (Functions of Genes)
	y thu Mh,u, vkSj vkj,u, ds dk;ks± dks fu;af=kr djrs gSaA

vkuqoaf'kdh] vkf.od tho foKku 
,oa tSo çkS|ksfxdh

(Genetics, Molecular Biology and 
Biotechnology)2

vè;k;



	y çksVhu ekuo 'kjhj esa lcls egÙoiw.kZ lkexzh gSa] tks u dsoy 
ekalisf'k;ksa] la;ksth Årdksa vkSj Ropk ds fy, ^fuekZ.k •aM* 
(Building Blocks) ds :i esa lgk;rk djrs gSa] cfYd 
,atkbe ds mRiknu esa Hkh egÙoiw.kZ Hkwfedk fuHkkrs gSaA

	y ;s ,atkbe 'kjhj ds Hkhrj fofHkUu jklk;fud çfØ;kvksa vkSj 
vfHkfØ;kvksa ds lapkyu esa egÙoiw.kZ Hkwfedk fuHkkrs gSaA 
blfy,] çksVhu la'ys"k.k 'kjhj }kjk dh tkus okyh lHkh 
xfrfofèk;ksa ds fy, ftEesnkj gS vkSj eq[; :i ls thu }kjk 
fu;af=kr gksrk gSA

	y thu esa funZs'kksa ;k fof'k"V dk;ks± dk ,d fo'ks"k lewg gksrk 
gSA mnkgj.k ds fy,] Xyksfcu thu dks gheksXyksfcu dk 
mRiknu djus dk funZs'k fn;k x;k FkkA gheksXyksfcu ,d 
çksVhu gS] tks jÙkQ esa vkWDlhtu ys tkus esa enn djrk gSA

vkuqoaf'kdh (Genetics)
vkuqoaf'kdrk] oa'kkuqØe ds vkèkkj ij •M+h gksrh gSA bls ml 
çfØ;k ds :i esa ifjHkkf"kr fd;k x;k gS] ftlds }kjk fo'ks"krk,¡ 
,d ih<+h ls nwljh ih<+h dks lkSaih tkrh gSaA xzsxj tkWu esaMy 
dks vkuqoaf'kdrk ds cqfu;knh fl¼karksa ij mudh •kstksa ds fy, 
¶vkèkqfud vkuqoaf'kdh ds tud¸ ds :i esa tkuk tkrk gSA

fofoèkrk] tSlk fd uke ls irk pyrk gS] cPpksa vkSj muds 
ekrk&firk ds chp ekStwn vlekurk dh ek=kk gSA bls 
leku çtkfr;ksa esa fiQV gksus okys O;fÙkQ;ksa ds O;ogkjoknh] 
lkbVksykWftdy] 'kkjhfjd vkSj :ikRed y{k.kksa dks è;ku esa j•rs 
gq, fuèkkZfjr fd;k tk ldrk gSA

fHkUurk ds dqN çeq• dkj.k gSa&

	y vkuqoaf'kd@xq.klw=k iquO;ZoLFkkA

	y ikfjfLFkfrdh ra=k ds çHkko ds dkj.k mRifjofrZr thuA

	y Økflax vksoj (Crossing over)

^MhvkWDlhjkbcksU;wfDyd ,flM* (DNA) euq";ksa vkSj yxHkx lHkh vU; 

thoksa esa oa'kkuqxr lkexzh gSA fdlh O;fÙkQ ds 'kjhj dh yxHkx izR;sd dksf'kdk 

dk Mh,u, ,d tSlk gksrk gSA vfèkdka'k Mh,u, dksf'kdk dsaæd (tgk¡ bls

dsaæd Mh,u, (Nuclear DNA) dgk tkrk gS) esa fLFkr gksrk gS] ysfdu 

Mh,u, dh ,d NksVh ek=kk ekbVksdkWfUMª;k (tgk¡ bls ekbVksdkWfUMª;y Mh,u, 

;k ,eVhMh,u, dgk tkrk gS) esa Hkh ikbZ tk ldrh gSA

jkbcksU;wfDyd ,flM (RNA) rhu çeq• ^tSfod cg̀v.kq* (Biological 

macromolecules) esa ls ,d gS] tks thou ds lHkh Kkr :iksa (Mh,u, 

vkSj çksVhu ds lkFk) ds fy, vko';d gSA vkj,u, dksf'kdk foHkktu] 

foHksnu vkSj òf¼ ls ysdj dksf'kdk mez c<+us vkSj èR;q rd dksf'kdh; 

çfØ;kvksa dks fofu;fer djus esa egÙoiw.kZ  Hkwfedk fuHkkrk gSA

iQsuksVkbi (Phenotype) fdlh tho dh lHkh voyksdu ;ksX; fo'ks"krkvksa 
dks lanfHkZr djrk gS] tks i;kZoj.k ds lkFk mlds thuksVkbi (dqy vkuqoaf'kd 
fojklr) dh ckrphr ds ifj.kkeLo:i gksrh gSA voyksdu ;ksX; fo'ks"krkvksa 
ds mnkgj.kksa esa O;ogkj] tSo jklk;fud xq.k] jax vkSj vkdkj 'kkfey gSaA

xq.klw=k (Chromosome)% Mh,u, dks ,d èkkxs tSlh lajpuk cukus ds 
fy, dldj dqaMfyr fd;k tkrk gS] ftls xq.klw=k (Chromosome) dgk 
tkrk gSA euq"; esa 46 xq.klw=k gksrs gSa (ekrk&firk esa ls çR;sd ls 23)A 
xq.klw=k dksf'kdk dk lw{e èkkxs tSlk fgLlk gS] tks thu ds :i esa oa'kkuqxr 
tkudkjh j•rk gSA

U;wfDy;ksVkbM (Nucleotide)% U;wfDy;ksVkbM ,d dkcZfud v.kq gS] tks 
Mh,u, vkSj vkj,u, dk fuekZ.k •aM gSA

thu% thu Mh,u, dk ,d 'fof'k"V' •aM gSA ;g vkj,u, (çfrys•u) 
;k çksVhu (vuqoknu) cukus esa 'kkfey gSA

thu iwy (Gene pool)% ,d thu iwy ,d varj&çtuu vkcknh ds Hkhrj 
fofHkUu thuksa dk laxzg gSA

,atkbe (Enzymes)% tSfod v.kq] vkerkSj ij çksVhu] tks thou ds fy, 
vko';d gtkjksa p;kip; çfØ;kvksa ds fy, mÙkjnk;h gksrs gSaA

Mh,u, vkSj vkj,u, dh rqyuk (Comparison of 
DNA and RNA)

pw¡fd Mh,u, vkSj vkj,u, nksuksa dk mi;ksx vkuqoaf'kd tkudkjh 
lax`ghr djus ds fy, fd;k tkrk gS] ysfdu muds chp Li"V 
varj gSaA fuEufyf•r rkfydk eq[; fcanqvksa dk lkjka'k çLrqr 
djrh gS%

Mh,u, vkSj vkj,u, dh rqyuk

rqyuk DNA RNA

dk;Z (Function) vkuqoaf'kd tkudkjh dk nh?kZdkfyd HkaMkj.k_ vU; dksf'kdkvksa 
vkSj u, thoksa dks cukus ds fy, vkuqoaf'kd tkudkjh dk 
lapj.k

çksVhu cukus ds fy, vkuqoaf'kd dwV dks dsaæd ls jkbckslkse 
esa LFkkukarfjr djus ds fy, mi;ksx fd;k tkrk gSA vkj,u, 
dk mi;ksx dqN thoksa esa vkuqoaf'kd tkudkjh çlkfjr djus 
ds fy, fd;k tkrk gS

lajpukRed fo'ks"krk 
(Structural Features)

ch&iQkWeZ Mcy gsfyDlA Mh,u, ,d f}jTtqd v.kq (Double 
Stranded Molecule) gS] ftlesa U;wfDy;ksVkbM dh ,d 
yach  Ük̀a[kyk gksrh gSA

,&iQkWeZ gsfyDlA vkj,u, vkerkSj ij ,d ,dy&LVªSaM 
gsfyDl gksrk gS] ftlesa U;wfDy;ksVkbM dh NksVh  Ük̀a[kyk,¡ 
gksrh gSaA

{kkj vkSj 'kdZjk dh lajpuk 
(Composition of Bases 
and Sugars)

MhvkWDlhjkbckst 'kdZjk&iQkWLiQsV {kkj ,Msfuu] xqvkfuu] 
lkbVksflu] Fkkbfeu csl

jkbckst 'kdZjk_ iQkWLiQsV vkèkkj_ ,Msfuu] xqvkfuu] lkbVksflu] 
;wjsfly csl
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Mh,u, vkSj vkj,u, dh rqyuk

rqyuk DNA RNA

çlkj (Propagation) Mh,u, Lo&çfrÑfr cukrk gS vkj,u, dks vko';drkuqlkj Mh,u, ls la'ysf"kr fd;k 
tkrk gS-

{kkj ;qXeu (Base Pairing) ,Msfuu&Fkkbfeu (AT)_ xqvkfuu&lkbVksflu (GC) ,Msfuu&;wjsfly (A&U)_ xqvkfuu&lkbVksflu (G&C)

ijkcSaxuh {kfr (Ultraviolet 
Damage)

Mh,u, ijkcSaxuh {kfr ds çfr laosnu'khy gSA Mh,u, dh rqyuk esa] vkj,u, ijkcSaxuh {kfr ds çfr 
vis{kkÑr çfrjksèkh gSA

Mh,u, cuke vkj,u, 
fMvkWDlhjkbcksU;wfDyd vEy

MhvkWDlhjkbckst

f};qXed 'kdZjk iQkWLiQsV 

{kkj ;qXe

Fkkbfeu

lkbVksflu Xokfuu ,Msfuu

U;wfDy;kscsl

jkbcksU;wfDyd vEy 

;wjsfly

,dy 
U;wfDy;kscsl

lkekU;r% ,dy&;qXed  
'kdZjk  iQkWLiQsV

jkbckst

fp=k% Mh,u, vkSj vkj,u, ds chp varj

2.3	� vkuqoaf'kd fodkj (Genetic Disorders)
vkuqoaf'kd fodkjksa dks nks Jsf.k;ksa esa ck¡Vk tk ldrk gS & esaMsfy;u fodkj vkSj xq.klw=kh; fodkjA

vkuqoaf'kd fodkj

esaMsfy;u fodkj xq.klw=kh; fodkj

vfyaxlw=kh fodkj fyax xq.klw=kh; 
vlkekU;rk,¡

vfyax xq.klw=kksa esa 
thu mRifjorZu 

mnkgj.kkFkZ Mkmu 
flaMªkse

mnkgj.kkFkZ 
DykbuiQsYVj flaMªkse

mnkgj.kkFkZ fldy 
lsy ,uhfe;k

mnkgj.kkFkZ 
gheksiQhfy;k

fyax xq.klw=kksa esa 
thu mRifjorZu

fp=k% fofHkUu çdkj ds vkuqoaf'kd fodkj
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