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dksf'kdk dks loZizFke 1665 esa jkWcVZ gqd us dkdZ ds VqdM+s esa ns[kkA jkWcVZ gqd }kjk ns[kh xbZ dksf'kdk e`r dksf'kdk FkhA
1674 esa ,.VkWu okWu Y;wosu gkWd us thfor ikni dksf'kdk dks ns[kkA

,e-ts- 'ykbMu o fFk;ksMj 'oku us dksf'kdk fl¼kUr (Cell Theory) izLrqr dhA bl fl¼kUr ds vuqlkj&
1- izk.kh rFkk ikS/ksa ds 'kjhj dksf'kdkvksa ds cus gksrs gSaA dksf'kdk thoksa ds 'kjhj dh lajpukRed o fØ;kRed bdkbZ gksrh gSA
2- ubZ dksf'kdk dh mRifÙk iwoZorhZ dksf'kdk ls gksrh gSA

§ lcls cM+h tUrq dksf'kdk & 'kqrqjeqxZ dk v.Mk
§ ekuo 'kjhj dh lcls cM+h dksf'kdk & v.Mk 

(uj esa)§ ekuo 'kjhj dh lcls NksVh dksf'kdk & 'kqØk.kq 
(eknk esa)

§ lcls yEch ikni dksf'kdk & ,lhVScqysfj;k ('kSoky)

§ lcls NksVh dksf'kdk & PPLO (Pleuro Pneumonia like Organism) uked ekbdksIykTek
§ ekuo 'kjhj dh lcls yEch dksf'kdk & raf=kdk dksf'kdk
§ dksf'kdk fl¼kar dk viokn & ok;jl

dksf'kdk nks izdkj dh gksrh gS &
1- izksdSfj;ksfVd
2- ;wdsfj;ksfVd
1 - izksdSfj;ksfVd dksf'kdk,a (vidsUnzdh; dksf'kdk,¡)  & (Pro = Primitive, Karyao = nucleus) bu dksf'kdkvksa

esa vkoj.k ;qDr dsUnzd dk vHkko gksrk gSA vkoj.k jfgr vkuqokaf'kd inkFkZ ik;k tkrk gS bls dsUnzdkHk
(Nuclcleoid) dgrs gSaA ekbVksdkWfUMª;k] gfjryod] vUrnzZO;h tkfydk tSls & nksgjh f>Yyh ls vkofjr dksf'kdkax
dk vHkko gksrk gSA fgLVksu izksVhu dk vHkko gksrk gSA jkbckslkse = 70s izdkj ds
mnkgj.k & thok.kq] uhy gfjr 'kSoky] ekbdksIykTekA

2. ;wdSfj;ksfVd (lqdsUnzdh; dksf'kdk,¡) (Eu = well, Karyon = nucleus) dksf'kdk,a & bu dksf'kdkvksa esa
laxfBr f>Yyh ;qDr lqLi"V dsUnzd ds lkFk fodflr dksf'kdkax ik;s tkrs gSaA jkbckslkse = 80s izdkj ds mnkgj.k
& cgqdksf'kdh; izk.kh dksf'kdk] euq"; dh dksf'kdk,¡

1. nSfud foKku ds vk/kjHkwr rÙo
(Basics of Everyday Science)

BIOLOGY
dksf'kdk (Cell)
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Bhumika pub.

ikni o tUrq dksf'kdk esa vUrj
ikni dksf'kdk tUrq dksf'kdk 

dksf'kdk fHkfÙk lsY;wykst dh cuh gksrh gSA dksf'kdk fHkfÙk dk vHkko gksrk gSA 
Loa;iks"kh gksrh gS] izdk'k la'ys"k.k }kjk Lo;a Hkkstu cukrh 
gSA (viokn & dod) 

ijiks"kh gksrh gS] izdk'k la'ys"k.k dk vHkko gksrk gSA 
(viokn & ;qXyhuk) 

lafpr Hkkstu LVkpZ gksrk gSA lafpr Hkkstu Xykbdkst o olk ds :i esa ik;k tkrk gSA 
cM+h dsUnzh; fjfDrdk ik;h tkrh gSA fjfDrdk;sa NksVh&NksVh ;k vuqifLFkr gksrh gS 
LiQhjkslkse mifLFkr gksrs gSA LiQhjkslkse vuqifLFkr gksrs gSaA 
thonzO; rarq ;k IykTeksMsLesVk ik;s tkrs gSaA vHkko gksrk gSA 
dsUnzd ifj/h; Hkkx esa ik;k tkrk gSA dsUnzd eè; Hkkx esa ik;k tkrk gSA 
 dksf'kdk

dksf'kdk dyk tho nzO;

dksf'kdk nzO; dsUnzd

gk;yksIykTe dsUnzd f>YyhVªksiQksIykTe dsUnzd nzO;

dksf'kdkax (ltho) esVkIykTe (futhZo)

fjfDrdk;sa olk cwans Xykbdkstu d.k LVkpZd.k

ekbVksdkWfUMª;k
(nksgjh f>Yyh)

xkWYthdk;
(nksgjh f>Yyh)

vUr%iznzO;h tkfydk
(nksgjh f>Yyh)

ykblkslkse
(,dy f>Yyh)

jkbckslkse
(f>Yyh jfgr)

rkjddk;
(f>Yyh jfgr)

yod

(û) dksf'kdk fHkfÙk (Cell Wall) :  ikni dksf'kdkvksa esa dksf'kdk fHkfÙk ikni dksf'kdk dks fuf'pr vkdkj iznku djrh gSA
tUrq dksf'kdkvksa esa dksf'kdk fHkfÙk dk vHkko gksrk gSA ikniksa esa ;g lsY;wykst ls fufeZr gksrh gSA ;g eè; iVfydk]
izkFkfed fHkfÙk] f}rh;d fHkfÙk o r`rh; fHkfÙk esa foHksfnr gksrh gSA eè; iVfydk dk fuekZ.k dksf'kdk foHkktu ds nkSjku
gksrk gS rFkk ;g dSfY'k;e o eSaXuhf'k;e iSDVsV dh cuh gksrh gSA

dksf'kdk dyk
var%iznzO;h tkfydk

ekbVksdkWfUMª;k

L=kkoh
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(ü) dksf'kdk f>Yyh (Cell Membrane) : dksf'kdk f>Yyh dks loZizFke usxyh o Øsej us ns[kk o Iykso us bls thonzO;
dyk dk uke fn;kA dksf'kdk f>Yyh ykbiksizksVhu (fyfiM $ izksVhu) ls fufeZr gksrh gSA thonzO; dyk dk bdkbZ dyk
ekWMy jkWcVZlu us rFkk rjy ekstsd ekWMy flaxj o fudkWylu us izLrqr fd;kA

(ý) ekbVksdkWfUMª;k (Mitochondria) : (Mitos = Thread, Chondrion = granule) ekbVksdkWfUMª;k dks loZizFke dksyhdj
us dhVksa esa ns[kkA ÝysfeaXk us bls iQkbfy;k o vYVeku us ck;ksIykLV dgkA csaMk us bls ekbVksdkWfUMª;k uke fn;kA
ekbVksdkWfUMª;k dks dksf'kdk dk 'kfDrx`g (Power house of cell) dgk tkrk gSA ;g nksgjh f>Yyh ;qDr dksf'kdkax
gSA ekbVksdkWfUMª;k esa 'olu fØ;k ls lacaf/r ,Utkbe ik;s tkrs gSaA ekbVksdkWfUMª;k dks lsehvkWVksukWel dksf'kdkax dgk tkrk
gSA
dk;Z & dksf'kdk dks ATP ds :i esa mQtkZ iznku djukA
(A) ekbVªksdkWfUMª;k dh lajpuk (ckgjh lajpuk)
(B) ekbVªksdkWfUMª;k dk i`"Bh; ;k Åijh n`';
(C) dksf'kdk dyk dh vuqizLFk dkV
(D) ekbVªksdkWfUMª;k dh vkUrfjd lajpuk

 
cká f>Yyh

vr% f>Yyh
eSfVªDl fØLVh jkbckslkse

     

Mh,u, jkbckslkse fØLVh

cká f>Yyh
isjhekbVks ØkWfMªy LFky

var f>Yyh vkWDlhlkse

(A) (B)

    

var% f>Yyh

flj

vkWDlhlkse

         

olk
F1  d.k

'olu
fodj

cká
f>Yyh

var
f>Yyh

(C) (D)

(þ) xkWYthdk; (Golgi Complex) : xkWYthdk; dh [kkst dSesfy;ks xkWYth us mYyw dh raf=kdk dksf'kdkvksa esa dhA ikniksa
esa bUgs fMfDV;kslkse uke ls tkuk tkrk gSA ;g cgq:fid dksf'kdkax gSA
dk;Z &
(1) xkWYthdk; dk eq[; dk;Z L=kko.k gSA
(2) 'kqØk.kq tuu ds nkSjku 'kqØk.kq ds ,Økslkse dk fuekZ.k djukA
(3) olk o izksVhu lap;A
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(ÿ) var% iznzO;h tkfydk (Endoplasmic Reticulum) : var% iznO;h tkfydk dh [kkst iksVZj }kjk dh xbZA ;g nksgjh
f>Yyh ;qDr dksf'kdkax gSA ;g nks izdkj dh gksrh gSa & fpduh var%iznzO;h tkfydk (SER) o [kqjnjh vUr%iznzO;h tkfydk
(RER)– jkbckslkse ;qDr
dk;Z &
(1) dksf'kdk dadky cukdj mls fuf'pr vkd`fr o vkdkj iznku djukA

(ö) ykblkslkse (Lysosome) : bldh [kkst fØfLV;u Mh Mqos }kjk dh xbZA bls vkRe?kkrh FkSyh (Suicidal Bag) Hkh dgrs
gSa D;ksafd blesa mifLFkr vi?kVuh; izd`fr ds ,atkbe tc ckgj vkrs gS rks mlh dksf'kdk ds dksf'kdkaxksa dk ikpu dj
nsrs gSa] ftlls dksf'kdk u"V gks tkrh gSA
dk;Z &
(1) iQsxkslkbVksfll o fiukslkbVksfll }kjk ckg~; inkFkksZa dk ikpuA
(2) var% dksf'kdh; inkFkksZa dk ikpuA
(3) Loy;u & jksx xzLr dksf'kdk dks u"V djukA

(÷) jkbckslkse (Ribosome) : ikniksa  esa jkbckslkse dh [kkst jksfcUlu o czkmu us lse dh tM+ksa esa dh rFkk tUrq dksf'kdk
esa bUgsa iSykMs us [kkstkA izskdsfj;ksfVd dksf'kdk esa ;g 70s rFkk ;wdSfj;ksfVd dksf'kdk esa ;g 80s izdkj ds gksrs gSaA bls
^^izksVhu iQSDVªh** rFkk ^^dksf'kdk dk baftu** Hkh dgk tkrk gSA
dk;Z & izksVhu dk la'ys"k.k djukA

(ø) yod (Plastid) : dsoy ikni dksf'kdk esa mifLFkr] tUrq dksf'kdk esa vuqifLFkrA viokn Lo:i ;wXyhuk esa ik;k tkrk
gSA
§ yod dh [kkst ^gsdy* us dhA A.F.W. f'kEij us bUgsa yod uke fn;kA
§ jax ds vk/kj ij yod rhu izdkj ds gksrs gSA

1- vo.khZ yod (Y;wdksIykLV)
2- o.khZ yod (ØkseksIykLV)
3- gfjr yod (DyksjksIykLV)
(i) vo.khZyod & o.kZd foghu] izeq[k dk;Z Hkkstu laxzg djukA LVkpZ dk laxzg djus okys ,ekbyksIykLV] olk

dk lap; djus okys bfy;ksIykLV] izksVhu dk lap; djus okys ,Y;wjksIykLV ;k izksVhuksIykLV dgykrs gSaA
(ii) o.khZyod & buesa i.kZgfjr dks NksM+dj vU; jax tSls yky] ukjaxh jax ds dSjksVhu rFkk ihys jax ds tSUFkksfiQy

o.kZd gksrs gSaA buesaa izdk'k la'ys"k.k ugha gksrk gSA
(iii)gfjr yod (Chloroplast) : ;s i.kZ gfjr ;qDr gjs jax ds yod gSa tks izdk'k la'ys"k.k dk dk;Z djrs gSaA

DysekbMkseksukl esa I;kysuqek] Likbjksxk;jk esa lfiZy fjcu leku] ;wyksfFkzDl esa es[kykdkj o ftXuhek esa
rkjkdkj gfjr yod ik;k tkrk gSA gfjr yod ds vUnj dk rjyHkkx LVªksek dgykrk gSA gfjr yod ds LVªksek
Hkkx esa vizdkf'kd vfHkfØ;k tcfd xzsukHkkx esa izdkf'kd vfHkfØ;k (Hill reaction) gksrh gSA gfjr yod
esa DNA ik;s tkus ds dkj.k ;g Hkh ekbVksdkWfUMª;kW ds leku Semiautonomous dksf'kdkax gSA gfjryod
ds leLr DNA dks IykLVkse (Plastome) dgrs gSaA
dk;Z & izdk'k la'ys"k.k dh fØ;k fof/ }kjk dkcksZgkbMªsV ds :i esa HkksT; inkFkksZa dk fuekZ.k gksrk gSA

(ù) dsUnzd (Nucleus) : (Controlling Centre of Cell) : dsUnzd dh [kkst jkcVZ czkmu us vk£dM ikni dh dksf'kdkvksa
esa dhA dsUnzd dk vè;;u dsfj;ksyksth dgykrk gSA Lru/kfj;ksa dh ifjiDo RBC ,oa ikniksa dh ifjiDo pkyuh
ufydk dks NksM+dj izk;% lHkh thfor dksf'kdkvksa esa dsUnzd ik;k tkrk gSA izksdsfj;ksfVd dksf'kdk esa ;g vLi"V o uXu
Mh,u, ds :i esa gksrk gS ftls U;wfDyvkWbM ;k thuksiQksj dgrs gSaA dsUnzd dk vkdkj xq.klw=kksa dh la[;k o dksf'kdk
nzO; dh ek=kk ij fuHkZj djrk gSA izk;% ,d dksf'kdk esa ,d gh dsUnzd gksrk gSA cgqdsUnzdh tUrq dksf'kdk flufl;e
(Syncytion) o ouLifr dksf'kdk ladksf'kdh dgykrh gSA dsUnzd nksgjh f>Yyh ls vkofjr dksf'kdkax gS ftlds 4 Hkkx
gksrs gSa & dsUnzd f>Yyh] dsfUnzdk] dsUnzd nzO;] ØksesfVu inkFkZA
dk;Z & dksf'kdk dk;ksZa ij fu;a=k.kA
U;wfDyd vEy (Nucleic Acid) : U;wfDyd vEy nks izdkj ds gksrs gSa &
(1) DNA (2) RNA
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(û) Mh ,u , & Mh vkWDlh jkbcksl U;wfDyd vEy (Deoxy -ribos nucleic Acid (DNA) : okWVlu o fØd
}kjk 1953 esa DNA dh lajpuk dk vè;;u fd;k x;kA bl dk;Z gsrq bUgsa o"kZ 1962 esa ukscsy iqjLdkj fn;k x;kA
okWVlu o fØd }kjk fn;k x;k ekWMy f}&dq.Myh; (Double Helical) ekWMy dgykrk gSA buds }kjk fn;s x;s
DNA izfr:i dks B-DNA dgrs gSaA bl ekWMy ds vuqlkj DNA dk O;kl 20Å gksrk gS rFkk {kkjdksa ;qXeksa esa
ijLij nwjh 3.4Å gksrh gSA ,d dq.Myu dh yEckbZ 34Å gksrh gSA ,d dq.Myu esa ukbVªkstuh {kkjd dh la[;k
10 gksrh gSA DNA esa isUVkst 'kdZjk (Mh vkWDlh jkbcksl)] iQkWLiQksfjd vEy] ukbVªkstu&{kkj ,Mhfuu (A),  Fkk;ehu
(T), lkbVksflu (C),  rFkk xqvkuhu (G) ik;s tkrs gSaA ,fMuhu (A), Fkk;ehu (T) ds lkFk o lkbVkslhu (C) xqvkuhu
(G) ds lkFk ca/ cukrk gSA (A = T, C ≡ G)

DNA dh iqujko`fÙk v/Z laj{kh (Semiconservative) fof/ }kjk gksrh gSA
dk;Z &
1- dksf'kdk esa gksus okyh lHkh jklk;fud fØ;kvksa ij fu;a=k.k o mudk fu;eu djukA
2- vkuqokaf'kd y{k.kksa dks ,d ih<+h ls nwljh ih<+h esa ys ykukA

(2) RNA (jkbcksl U;wfDyd vEy) & ;g eq[;r% dksf'kdk nzO; o dsfUnzdk (Nucleolus) esa ik;k tkrk gSA blds
vfrfjDr ;g ekbVksdkWfUMª;k o gfjr yod esa Hkh ik;k tkrk gSA RNA ,d jTtqdh; (Single Stranded) gksrk
gSA
viokn & fjvks ok;jl] okm.M V~;wej ok;jl esa f} jTtqdh;
RNA vkuqokaf'kd o vvkuqokaf'kd izdkj (t-RNA, r-RNA, Hn-RNA, Sn-RNA) dk gksrk gSA RNA esa jkbcksl
'kdZjk ik;h tkrh gSA RNA esa pkj ukbVªkstu {kkj ikbZ tkrh gS
,Mhuhu (A), ;wjsfly (U), lkbVksflu (C), xqvkuhu (G)

dk;Z & RNA dk eq[; dk;Z izksVhu la'ys"k.k gSA
xq.klw=k (Chromosomes) : xq.klw=k dh [kkst LVªkWlcxZj us dh rFkk xq.klw=k uke okYMs;j }kjk fn;k x;kA
dksf'kdk foHkktu dh vUrjkoLFkk (Interphase) esa ØksesfVu inkFkZ ls cuus okyh /kxsuqek lajpuk dks xq.klw=k dgrs
gSaA tUrqvksa rFkk mPp oxZ ds ikS/ksa dh dkf;d dksf'kdkvksa esa xq.klw=kksa dh la[;k f}xqf.kr (2n) gksrh gS] tcfd
;qXetks esa bldh la[;k vxqf.kr (n) gksrh gSA vxqf.kr xq.klw=k la[;k dks thukse (genome) dgrs gSaA
tUrqvksa esa xq.klw=k dh U;wure la[;k & ,Ldsfjl eSxkyksfliQSyk (02)

tUrqvksa esa xq.klw=k dh lokZf/d la[;k & vksyksdSUFkk (1600)

ikniksa esa xq.klw=k dh U;wure la[;k & gSiyksiSil xzksflfyl (04)

ikniksa esa xq.klw=k dh lokZf/d la[;k & vksfiQ;ksXyksll jsfVdqysVe (1260 cgqxqf.kr)

xq.klw=k dh vkd`fr dk vè;;u eè;koLFkk (Metaphase) esa fd;k tkrk gSA ;s V, J vFkok L ,oa NM+ dh vkd`fr ds
gksrs gSaA xq.klw=k eè;dsUnzh (Metacentric), mieè;dsUnzh (Submetacentric), mivUrdsUnzh (Acrocentric) o vUrdsUnzh
(Telocentric) izdkj ds gksrs gSaA

lcls cM+s xq.klw=k fVªfy;e xzkUMhÝyksje uked ikS/s dh dksf'kdkvksa esa ik;s tkrs gSaA lcls NksVs xq.klw=k dodksa o if{k;ks a
esa ik;s tkrs gSaA izR;sd xq.klw=k esa v/Zxq.klw=k (Chromatid), Øksekseh;j (Chromomere), lsUVªkseh;j (Centromere), f}rh;d
ladh.kZu (Secondary Constrction), lsVsykbV (Satellite) rFkk Vhykseh;j (Telomere) Hkkx ik;s tkrs gSaA

§ ySEicq'k xq.klw=k & ;s d'ks:fd;ksa dh v.Mdksf'kdkvksa ds dsUnzd esa ik;s tkrs gSaA budh [kkst :dVZ us dhA
§ ikWyhVhu xq.klw=k & ;s xq.klw=k fMIVhjk dhVksa tSls & ePNj] MªkslksfiQyk dh ykj xzafFk;ksa esa ik;s tkrs gSa] bUgsa
egkxq.klw=k (Giant Chromosome) Hkh dgrs gSaA budh [kkst ckyfc;kuh us dhA

§ thu (Gene) : thu dks esUMy us dkjd (factor) dgkA esUMy ds dkjdksa dks thu uke tksgsUlu us fn;kA thu xq.klw=kksa
ij mifLFkr lw{e lajpuk gS] thu vkuqokaf'kd y{k.kksa dks ,d ih<+h ls nwljh ih<+h esa igqapkrs gSaA

§ gkseks lsfi;Ul (ekuo) esa thu dh la[;k 30,000 gksrh gSA



÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ ‚Ê◊Êãÿ ÁflôÊÊŸ6

dksf'kdk foHkktu (Cell Division) :

§ ,d ekr`dksf'kdk ls larfr dksf'kdkvksa ds cuus dks dksf'kdk foHkktu dgrs gSaA dksf'kdk foHkktu ds iQyLo:i tho/kfj;ksa
ds 'kjhj esa òf¼ gksrh gSA òf¼ ds vfrfjDr vySafxd (Asexual) o ySafxd (Sexual) tuu ds le; Hkh dksf'kdk;sa foHkkftr
gksrh gSA

§ dksf'kdk foHkktu ds ckjs esa loZizFke :MkWYiQ fopksZ us crk;kA buds vuqlkj ubZ dksf'kdkvksa dh mRifÙk iwoZorhZ dksf'kdkvksa
ls gksrh gSA
dksf'kdk foHkktu ds fuEu izdkj gS &
(û) vlw=kh foHkktu (Amitosis) : ;g dksf'kdk foHkktu dh lcls ljy fof/ gSA blesa dsUnzd dk foHkktu fofHkUu

voLFkkvksa ds i'pkr u gksdj lh/s gh gksrk gSA blesa rqdZ rUrqvksa dk fuekZ.k ugha gksrk gSA dsUnzd esa ladh.kZu gksus ij
;g eqXnj ds vkdkj dk gks tkrk gS rFkk foHkkftr gksdj nks larfr dsUnzd cukrk gSA dksf'kdk nzO; Hkh nks Hkkxksa esa foHkkftr
gks tkrk gS rFkk izR;sd Hkkx esa ,d larfr dsUnzd igq¡prk gSA
mnkgj.k & izkSdsfj;ksfVd thoksa esa] dqN 'kSoky o dodksa esa] izksVkstksvk lewg ds thoksa esaA

(ü) lw=kh foHkktu (Mitosis) : dksf'kdk foHkktu dh og voLFkk ftlesa xq.klw=kksa dk f}xq.ku gksrk gS vkSj rRi'pkr~ ;s larfr
dksf'kdkvksa esa cjkcj&cjkcj c¡V tkrs gS mls lw=kh foHkktu dgrs gSaA lw=kh foHkktu iwokZoLFkk (Prophase), eè;koLFkk
(Metaphase)] i'pkoLFkk (Anaphase)] vaR;koLFkk (Telophase) esa foHkkftr jgrk gSA
iwokZoLFkk esa ØksesfVu inkFkZ irys eghu /kkxksa esa :ikUrfjr gks tkrk gS lkFk gh iwokZoLFkk ds vUr rd dsUnzd f>Yyh
o dsfUnzdk yqIr gks tkrh gSA eè;koLFkk esa esVkiQst IysV dk fuekZ.k gksrk gSA eè;koLFkk esa xq.klw=k lokZf/d Li"V fn[kkbZ
nsrs gSaA
i'pkoLFkk (Anaphase) & ;g lw=kh foHkktu dh lcls NksVh voLFkk gSA blesa xq.klw=k dh xfr foijhr /zqoksa dh vksj
gksus yxrh gSA
vaR;koLFkk (Telophase) : ;g iwokZoLFkk ds Bhd foijhr dh voLFkk gksrh gSA
egRo & thoksa dh o`f¼ esa lgk;d] th.kZ o {kfrxzLr dksf'kdkvksa dk uodksf'kdkvksa }kjk izfrLFkkiuA

(ý) v/Zlw=kh foHkktu (Meiosis) : ,slk dksf'kdk foHkktu ftlesa cuus okyh iq=kh dksf'kdkvksa esa xq.klw=k dh la[;k
ekr`dksf'kdkvksa dh vk/h jg tkrh gS] v/Zlw=kh foHkktu dgykrk gSA bl foHkktu ds i'pkr ,d ekr`dksf'kdk ls pkj
iq=kh dksf'kdk;sa curh gSA ekr`dksf'kdkvksa esa xq.klw=k la[;k f}xqf.kr (2n) rFkk iq=kh dksf'kdkvksa esa vxqf.kr (n) gksrh gSA
loZizFke LVªkWlcxZj us ikniksa esa bls [kkstk rFkk iQkjej o ewjs us bls fe;ksfll uke fn;kA
v/Zlw=kh foHkktu dh iwokZoLFkk ikap Hkkxksa esa c¡Vh gksrh gS & ySIVksVhu] tkbxksVhu] iSdhVhu] fMIyksVhu] Mk;dkbusfllA
tkbxksfVu voLFkk esa lw=k;qXeu (Synapsis) dh fØ;k gksrh gSA isdhVhu voLFkk esa xq.klw=k prq"d (Tetrad) cukrs gS rFkk
Øksflax vksoj dh fØ;k gksrh gS] fMIyksVhu voLFkk esa dkbTesVk (Chiasmata) fn[kkbZ nsrs gSaA
egRo & v/Zlw=kh foHkktu ySafxd tuu djus okys izkf.k;ksa esa xq.klw=kksa dh la[;k dks fuf'pr o vifjofrZr cuk, j[krk
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•ÊŸÈflÊ¥Á‡Ê∑§Ë

¬Á⁄Uøÿ—-
◊á«U‹ mUÊ⁄UÊ Á∑§ÿ ªÿ •ÊŸÈflÊ¥Á‡Ê∑§Ë ‚ ‚¥’¥ÁäÊÃ ¬˝ÿÊªÊ ÃâÊÊ ©UŸ∑§ •ÊäÊÊ⁄U ¬⁄U ¬˝ÁÃ¬ÊÁŒÃ •ÊŸÈflÊ¥Á‡Ê∑§ÃÊ ∑§ ÁŸÿ◊Ê¥ ÿÊ ◊á«U‹flÊŒ ∑§Ê

‚◊¤ÊŸ ∑§ Á‹ÿ ∑§ß¸U Ã∑§ŸË∑§Ë ‡ÊéŒÊ¥ ∑§Ë ¡ÊŸ∑§Ê⁄UË •Êfl‡ÿ∑§ „ÒU– Ãà‚¥’¥äÊË ∑È§¿U

¬˝◊Èπ ¬ÊÁ⁄U÷ÊÁ·∑§ ‡ÊéŒÊfl‹Ë

1. ¡ËŸ (Gene) —-
◊á«U‹ ∑§ •ŸÈ‚Ê⁄U ‚¡ËflÊ¥ ◊¥ ¬˝àÿ∑§ ‹ˇÊáÊ ∑§Ê⁄U∑§Ê¥ (Factors) ÿÊ ÁŸäÊÊ¸⁄U∑§Ê¥ mUÊ⁄UÊ ÁŸÿ¥ÁòÊÃ „UÊÃÊ „Ò– ÿ ∑§Ê⁄UáÊ ‚¡ËflÊ¥ ∑§Ë
¬˝àÿ∑§ ∑§ÊÁ‡Ê∑§Ê ◊¥ ∑§Ê»§Ë Áfl‡ÊÊ‹ ‚¥ÅÿÊ ◊¥ ©U¬ÁSÕÃ „UÊÃ „ÒU– ∞∑§ ‹ˇÊáÊ ∞∑§ ÿÈÇ◊ ÿÊ ∞∑§ ¡Ê«UË ∑§Ê⁄U∑§Ê¥ ‚ ÁŸÿ¥ÁòÊÃ „UÊÃÊ „ÒU–
ßUã„UË ∑§Ê⁄U∑§Ê¥ ∑§Ê ¡ÊÚ„UŸ‚Ÿ (Johannsen, 1909) Ÿ ¡ËŸ ŸÊ◊ ÁŒÿÊ– ¡ËŸ, «UË.∞Ÿ.∞. ∑§ ’Ÿ „UÊÃ „ÒU ÃÕÊ ªÈáÊ‚ÈòÊÊ¥ ¬⁄U ⁄‘UÁπ∑§ ∑˝§◊ ◊¥
√ÿflÁSÕÃ „UÊÃ „ÒU– ∞∑§ ¡ÊÁÃ ◊¥ ªÈáÊ‚ÈòÊÊ¥ ∑§Ë ‚¥ÅÿÊ ÃÕÊ ‚¥⁄UøŸÊ ÁŸÁpÃ „UÊÃË „ÒU– ¡ËŸ, flÊSÃfl ◊¥ ¡Ëfl ∑§ ‹ˇÊáÊÊ¥ ∑§Ë •ÁèÊ√ÿÁQ§ ÃÕÊ
fl¥‡ÊÊªÁÃ ∑§ Á‹ÿ ©UûÊ⁄UŒÊÿË „UÊÃ „ÒU–

2. ‚¥¡ËŸ ÿÊ ¡ËŸÊ◊ (Genome) —-
Á∑§‚Ë ÷Ë ¡ÊÁÃ ∑§ •ªÈÁáÊÃ (Haploid) «UË.∞Ÿ.∞. •¥‡Ê ∑§Ê ¡ËŸÊ◊ ∑§„UÃ „ÒU– •ÕflÊ Á∑§‚Ë ¡Ëfl ∑§ ÿÈÇ◊∑§ (Gamete) ◊¥ ©U¬ÁSÕÃ
ªÈáÊ‚ÍòÊÊ¥ ∑§ •ªÈÁáÊÃ ‚◊Èëøÿ (Haploid set) ∑§Ê ¡ËŸÊ◊ ÃÕÊ ‚¥¡ËŸ ∑§„UÃ „ÒU– ©UŒÊ„U⁄UáÊ SflM§¬ •ª⁄U ∞∑§ •ÊflÎÃ’Ë¡Ë ¬ÊŒ¬
(∞Áã¡ÿÊS¬◊¸) ∑§ ◊Í‹, SÃê÷ ÃÕÊ ¬áÊ¸ ∑§Ë ∑§ÊÁ‡Ê∑§Ê•Ê¥ ◊¥ ªÈáÊ‚ÍòÊÊ¥ ∑§Ë ‚¥ÅÿÊ 16 „ÒU ÃÊ ©U‚∑§ ¬⁄UÊª∑§UáÊ ◊¥ ßUŸ∑§Ë ‚¥ÅÿÊ 8 „UÊªË–
ªÈáÊ‚ÍòÊÊ¥ ∑§Ë ÿ„U ‚¥ÅÿÊ (8) ÿÊ ßUŸ◊¥  ©U¬ÁSÕÃ «UË.∞Ÿ.∞. ∑§Ë ∑È§‹ ◊ÊòÊÊ ∑§Ê ‚¥¡ËŸ ∑§„Uª– ôÊÊÃ√ÿ „ÒU Á∑§ ¬⁄UÊª∑§áÊ ◊¥ ªÈáÊ‚ÍòÊÊ¥ ∑§Ê
•ªÈÁáÊÃ ‚◊ÈìÊÿ „UÊÃÊ „ÒU–

3. ∑§ãŒ˝∑§¬˝M§¬ (Karyotype) —-
Á∑§‚Ë ¡ãÃÈ •ÕflÊ ¬ÊŒ¬ ¡ÊÁÃ ∑§ ÁmUªÈÁáÊÃ ªÈáÊ‚ÍòÊÊ¥ ∑§ ‚◊ÈìÊÿ (Set) ∑§Ê ∑˝§ãŒ∑˝§˝¬˝M§¬ ∑§„UÃ „Ò¥U– ßU‚∑§ •¥Ãª¸Ã ‚≈U ∑§ ‚÷Ë ªÈáÊ‚ÍòÊÊ¥
∑§Ë ÁflSÃÎÃ •Ê∑§ËÁ⁄U∑§Ëÿ ‚¥⁄UøŸÊ ∑§Ê •äÿÿŸ ‚Áê◊Á‹Ã „UÊÃÊ „ÒU– ◊ŸÈcÿ ◊¥ 46 (2n=46) ∞fl¥ åÿÊ¡ ◊¥ 16(2n=16) ªÈáÊ‚ÍòÊ „UÊÃ „Ò¥U, •Ã—
ßUŸ∑§ ∑§ãŒ˝∑§¬˝M§¬ ◊¥ ‚◊¡ÊÃ  ªÈáÊ‚ÍòÊÊ¥ ∑§ ∑˝§◊‡Ê— 23 ÃÕÊ 8 ÿÈÇ◊ ¬Êÿ ¡ÊÃ „Ò¥U–
∑§ãŒ˝∑§¬˝M§¬ ◊¥ ªÈáÊ‚ÍòÊÊ¥ ∑§ ÁŸ◊AÊ¥Á∑§Ã •Ê∑§ÊÁ⁄U∑§Ëÿ ¬„U‹È•Ê¥ ∑§Ê ‚Áê◊Á‹Ã Á∑§ÿÊ ¡ÊÃÊ „ÒU-
(i) ªÈáÊ‚ÍòÊÊ¥ ∑§Ë ‚¥ÅÿÊ–
(ii) ªÈáÊ‚ÍòÊÊ¥ ∑§Ê •Ê∑§Ê⁄U, ‹ê’Êß¸U, √ÿÊ‚–
(iii) ¬˝ÊÕÁ◊∑§ ∞fl¥ ÁmUÃËÿ∑§ ‚¥∑§ËáÊ¸ŸÊ¥ ÃÕÊ ‚≈U‹ÊßU≈U ∑§Ë ÁSÕÁÃ–
(iv) ¡ËŸÊ¥ ∑§Ë ‚¥ÅÿÊ •ÕflÊ «UË.∞Ÿ.∞. ÿÊª–
(v) ÷È¡Ê •ŸÈ¬ÊÃ–
∑§ãŒ˝∑§ ¬˝M§¬ ∑§Ê ∞‚Ê ÁøòÊ ¡Ê ‚◊¡ÊÃ ªÈáÊ‚ÍòÊÊ¥ ∑§Ë, •Ê∑§Ê⁄U ∑§ ÉÊ≈UÃ „È∞ ∑˝§◊ ◊¥ √ÿflSÕÊ ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃÊ „Ò¥, ªÈáÊ‚ÍòÊ •Ê‹π
(Idiogram) ∑§„U‹ÊÃÊ „ÒU •âÊflÊ ∑§ãŒ˝∑§¬˝M§¬ ∑§ ÁøòÊÊà◊∑§ ÁŸL§¬áÊ ∑§Ê ªÈáÊ‚ÍòÊ •Ê‹π ∑§„UÃ „Ò¥U– Á÷ÛÊ-Á÷ÛÊ ¡ÊÁÃÿÊ¥ ∑§ ªÈáÊ‚ÍòÊ •Ê‹π
Á÷ÛÊ-Á÷ÛÊ „UÊÃ „Ò¥U–

vkuqoaf'kdh ,oa 'kCnkoyh
(General Terminology Related to Genetics)
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4. •Á‹¥ª‚ÍòÊ ÃÕÊ Á‹ª¥‚ÍòÊ (Autosomes and sex chromosomes) -
‚÷Ë ¬˝ÁáÊÿÊ¥ ◊¥ ŒÊ ¬˝∑§Ê⁄U ∑§ ªÈáÊ‚ÍòÊ ¬Êÿ ¡ÊÃ „ÒU, Á¡ã„U •Á‹¥ª‚ÍòÊ ÃÕÊ Á‹¥ª‚ÍòÊ ∑§„UÃ „Ò¥U– ∞∑§ ∑§ãŒ˝∑§¬˝M§¬ ∑§ ŒÊ ªÈáÊ‚ÍòÊÊ¥ ∑§Ê ¿UÊ«U∑§⁄U
‡Ê· ‚÷Ë •Á‹¥ª ªÈáÊ‚ÍòÊ „UÊÃ „ÒU– ŒÊ ªÈáÊ‚ÍòÊ Á‹¥ª‚ÍòÊ „UÊÃ „ÒU ¡Ê ¬˝ÊáÊË ∑§Ê Á‹¥ª ÁŸäÊÊ¸⁄UáÊ ∑§⁄UÃ „ÒU–
•Á‹¥ª‚ÍòÊ ¬˝ÊáÊË ∑§ ∑§ÊÁÿ∑§ ÿÊ ŒÁ„U∑§ ‹ˇÊáÊÊ¥ ∑§ ¬˝ÁÃ ©UûÊ⁄UŒÊÿË „UÊÃ „Ò¥U– ◊ŸÈcÿ ◊¥ ªÈáÊ‚ÍòÊÊ¥ ∑§ ∑È§‹ 23 ¡Ê«∏ „UÊÃ „Ò¥U– ßUŸ◊¥ ‚ 22 ¡Ê«∏
∑È§‹ 44 ªÈáÊ‚ÍòÊ •ÊÚ≈UÊ◊Ê‚ ¡’Á∑§ 1 ¡Ê«∏Ë ÿÊÁŸ ŒÊ ªÈáÊ‚ÍòÊ Á‹¥ª‚ÍòÊ „UÊÃ „Ò¥– Á∑§‚Ë ÷Ë ¬˝ÊáÊË ∑§ ∑§ãŒ˝∑§¬˝M§¬ •ÕÊ¸Ã 2n ◊¥ ‚ 2 ÉÊ≈UÊ ÁŒÿÊ
¡Êÿ¥ ÃÊ ‡Ê· ’øË ‚¥ÅÿÊ •Á‹¥ª‚ÍòÊÊ¥ ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃË „ÒU–

¡Ò‚-
◊ŸÈcÿ 2n = 46 (∑§ãŒ˝∑§¬˝M§¬)

˜ 2n-2=46-2=44 (•Á‹¥ª‚ÍòÊ)
åÿÊ¡ 2n=16 (∑§ãŒ˝∑§¬˝M§¬)
2n-2=16-2=14 (•Á‹¥ª‚ÍòÊ)

Á‹¥ª‚ÈòÊ (sex chromosomes) ‚Ê◊ÊãÿÃÿÊ ŒÊ ¬˝∑§Ê⁄U ∑§ „UÊÃ „ÒU ßUã„¥U ∞Ä‚ (X) ∞fl¥ flÊÿ (Y) ªÈáÊ‚ÍòÊ ∑§„UÊ ¡ÊÃÊ „Ò¥U– ŒÊŸÊ¥ ªÈáÊ‚ÍòÊ
•Ê∑§ÊÁ⁄U∑§Ëÿ ‚¥⁄UøŸÊ •ÕÊ¸Ã˜ ÁŒπŸ ◊¥ Á÷ÛÊ-Á÷ÛÊ „UÊÃ „ÒU¥– ÃÕÊ ßUŸ∑§Ê •ÊŸÈfl¥Á‡Ê∑§Ë ª∆UŸ ÷Ë Á÷ÛÊ „UÊÃÊ „Ò¥– ∞Ä‚ (X) ªÈáÊ‚ÍòÊ •Ê∑§Ê⁄U ◊¥
’«∏Ê ÃÕÊ •Ê∑Î§ÁÃ ◊¥ ‚ËäÊÊ „UÊÃÊ „ÒU Á∑§ãÃÈ flÊÿ (Y) ªÈáÊ‚ÍòÊ •Ê∑§Ê⁄U ◊¥ ¿UÊ≈UÊ ÃÕÊ •Ê∑Î§ÁÃ ◊¥ ∞∑§ Á‚⁄‘U ¬⁄U ∑È§¿U ◊È«U∏Ê „ÈU•Ê „ÊÃÊ „ÒU– Y
ªÈáÊ‚ÍòÊ ◊¥ «UË ∞Ÿ ∞ ∑§Ë ’„ÈUÃ ∑§◊ ◊ÊòÊÊ „UÊÃË „Ò •Ã— ßU‚ •ÊŸÈflÊ¥Á‡Ê∑§Ëÿ M§¬ ◊¥ ∑§◊ ◊„Uàfl¬ÍáÊ¸ ÿÊ ÁŸÁc∑˝§ÿ ◊ÊŸÊ ¡ÊÃÊ „ Ò–
Á‹¥ª‚ÍòÊÊ¥ ∑§ ¡Ê«U ∑§Ê Áfl·◊‚ÍòÊ ÷Ë ∑§„UÃ „Ò¥U, ÄÿÊ¥Á∑§ ßU‚ ¡Ê«∏ ∑§ ŒÊŸÊ¥ ‚ŒSÿ ∑§Ê»§Ë Á÷ÛÊ flÊ‹ „UÊÃ „Ò¥U– ◊ŸÈcÿ ◊¥ 22 ¡Ê«∏ •Á‹¥ª‚ÍòÊÊ
∑§ ÃÕÊ XY ŸÊ◊∑§ ∞∑§ ¡Ê«U∏Ê Á‹¥ª‚ÍòÊÊ¥ ∑§Ê „UÊÃÊ „ÒU– ◊Á„U‹Ê ◊¥ 22 ¡Ê«∏ •Á‹¥ª‚ÍòÊÊ¥ ∑§ ÃÕÊ XX ∑§Ê ¡Ê«∏Ê Á‹¥ª‚ÍòÊÊ¥ ∑§Ê „ÊÃÊ „ÒU– ßU‚
¬˝∑§Ê⁄U Á‡Ê‡ÊÈ ∑§ Á‹¥ª ÁŸäÊÊ¸⁄UáÊ ∑§Ê ¬Í⁄UÊ ŒÊÁÿàfl ©U‚∑§ Ÿ⁄U ¡Ÿ∑§ •ÕÊ¸Ã˜ Á¬ÃÊ ∑§Ê „UÊÃÊ „ÒU– ÁŸ·øŸ ∑§ ‚◊ÿ ◊ÊÃÊ ‚ŒÒfl X ªÈáÊ‚ÍòÊ ∑§Ê ÿÊª
∑§⁄UÃË „ÒU ¡’Á∑§ Á¬ÃÊ ∑§÷Ë X ÃÕÊ ∑§÷Ë Y ∑§Ê ÿÊª ∑§⁄UÃÊ „Ò– ¬˝Õ◊ ÁSÕÁÃ ◊¥ Á‡Ê‡ÊÈ ‹«U∑§Ë ¡’Á∑§ ÁmUÃËÿ ÁSÕÁÃ ◊¥ ‹«∏∑§Ê „UÊÃÊ „ÒU–

5. ¡ËŸ¬˝M§¬ ∞fl¥ ‹ˇÊáÊ¬˝M§¬ -
ßUŸ ‡ÊéŒÊ¥ ∑§Ê ‚fl¸¬˝Õ◊ ¬˝ÿÊª ¡ÊÚ„UŸ‚Ÿ (Johannson, 1909) Ÿ Á∑§ÿÊ ÕÊ– ¡ËŸ¬˝M§¬ ÿÊ ¡ËŸÊ≈UÊßU¬, ¡Ëfl ◊¥ Á∑§‚Ë ‹ˇÊáÊ Áfl‡Ê· ∑§
Á‹ÿ ©U¬ÁSÕÃ ¡ËŸÊ¥ ∑§Ê ¬˝ÃË∑§Êà◊∑§ ÁŸM§¬áÊ „Ò¥U– Á÷ÛÊ-Á÷ÛÊ ‹ˇÊáÊÊ¥ ∑§ Á‹ÿ¥ ¡ËŸ¬˝M§¬ ∑§Ê Á÷ÛÊ-Á÷ÛÊ •ˇÊ⁄UÊ¥ ‚ ¬˝∑§≈U ∑§⁄UÃ „Ò¥U– ¡Ò‚ ◊≈U⁄U
∑§ ¬ÊÒäÊ ∑§Ë ‹ê’Êß¸U ∑§ Á‹ÿ TT, Tt, tt ÃÕÊ ’Ë¡Ê¥ ∑§Ë •Ê∑Î§ÁÃ ∑§ Á‹ÿ RR, Rr, rr ¡ËŸ¬˝M§¬ „Ò¥U– ßU‚ ¬˝∑§Ê⁄U ¡ËŸ¬˝M§¬ ¡Ëfl ∑§Ë
•ÊŸÈfl¥Á‡Ê∑§Ëÿ ‚¥⁄UøŸÊ ∑§Ê √ÿQ§ ∑§⁄UÃÊ „ÒU– ßU‚◊¥ ¬ÊÒäÊ ∑§Ë ’Ês ‚¥⁄UøŸÊ ∑§Ê äÿÊŸ ◊¥ Ÿ„UË¥ ⁄UπÊ ¡ÊÃÊ „ÒU– ∞∑§ „UË ¬˝∑§Ê⁄U ∑§ ÁŒπÊß¸U ŒŸ flÊ‹
◊≈U⁄U ∑§ ŒÊ ¬ÊÒäÊ ∑§Ê ¡ËŸ¬˝M§¬ Á÷ÛÊ-Á÷ÛÊ „UÊ ‚∑§ÃÊ „ÒU– ©UŒÊ„U⁄UáÊ ∑§ Á‹ÿ ‹ê’ ¬ÊÒäÊ ∑§Ê ¡ÊŸÊ≈UÊßU¬ TT ÃÕÊ Tt ◊¥ ‚ ∑§Êß¸U ÷Ë „Ê ‚∑§ÃÊ
„ÒU–
‹ˇÊáÊ¬˝M§¬ ÿÊ »§ËŸÊ≈UÊßU¬ Á∑§‚Ë ¡Ëfl ∑§Ê ’Ês ¬˝ÃËÃË ÿÊÁŸ ÿ„U ∑Ò§‚Ê ÁŒπÊß¸U ŒÃÊ „ÒU, ∑§Ê √ÿQ§ ∑§⁄UÃÊ „ÒU– ßU‚◊¥ ¬ÊÒäÊ ∑§ ¡ËŸ¬˝M§¬
∑§Ê äÿÊŸ Ÿ„UË¥ ⁄πÊ ¡ÊÃÊ „ÒU– ¡Ò‚ ‹ê’ ¬ÊÒäÊ TT ÿÊ Tt „UÊ ‚∑§Ã „ÒU, •ÕÊ¸Ã˜ ∞∑§ „UË ‹ˇÊáÊ¬˝M§¬ ∑§ ¬ÊÒäÊÊ¥ ∑§Ë ¡ËŸË ‚¥⁄UøŸÊ Á÷ÛÊ-Á÷ÛÊ „UÊ
‚∑§ÃË „ÒU Á∑§ãÃÈ ∞∑§ ¡ËŸÊ≈UÊßU¬ ∑§ Á÷ÛÊ-Á÷ÛÊ ‹ˇÊáÊ ¬˝M§¬ Ÿ„UË¥ „UÊ ‚∑§Ã „Ò¥–

6. ¡ã◊¡ÊÃ ∞fl¥ •¡ã◊¡ÊÃ Áfl‡ÊcÊ∑§ -
Áfl‡Ê·∑§ ∑§Ê ‚Ê◊Êãÿ •Õ¸ ‹ˇÊáÊ „UÊÃÊ „ÒU ∞∑§ ¬˝ÊáÊË •âÊflÊ ¬ÊÒäÊ ◊¥ •Ÿ∑§ ‹ˇÊáÊ ¬Êÿ ¡ÊÃ „ÒU– ÿ ‹ˇÊáÊ „UË •◊È∑§ ¬˝ÊáÊË ∑§Ë ¬„øÊŸ „UÊÃ
„ÒU– •Ê◊ÃÊÒ⁄U ¬⁄U ÿ„U ∑§„UÃ ‚ÈŸÊ ¡Ê ‚∑§ÃÊ „ÒU Á∑§ »§‹Ê¥ √ÿÁQ§ Á¡‚∑§Ê ∑§Œ Á∆ªŸÊ, ’Ê‹ ÉÊÈÉÊ¥⁄UÊ‹ ÃÕÊ •Ê°π ŸË‹Ë „Ò, •ÕflÊ fl„U ‹ê’Ê
√ÿÁQ§ Á¡‚∑§ ’Ê‹ ©U«∏U „ÈU∞ „ÒU •ÊÒ⁄U ¡Ê ∞∑§ ¬Ê°fl ‚ ‹¥ª«U∏Ê „ÒU– ©UQ§ ∑§ÕŸÊ¥ ◊¥ flÁáÊ¸Ã ‹ˇÊáÊ¥ ∑§Ê •ÊŸÈfl¥Á‡Ê∑§Ë ∑§Ë ÷Ê·Ê ◊¥ Áfl‡Ê·∑§ ∑§„UÊ
¡ÊÿªÊ–
∞∑§ ◊ŸÈcÿ ÿÊ ¬˝ÊáÊË ◊¥ ¬Êÿ ¡ÊŸ flÊ‹ Áfl‡Ê·∑§Ê¥ ∑§Ê ŒÊ ¬˝∑§Ê⁄U ◊¥ ’Ê¥≈UÊ ¡Ê ‚∑§ÃÊ „ÒU– ¬˝Õ◊ ∞‚ ‹ˇÊáÊ ¡Ê √ÿÁQ§ ∑§Ê •¬Ÿ ¡Ÿ∑§Ê¥ ÿÊÁŸ
◊ÊÃÊ-Á¬ÃÊ ‚ ¬˝Ê# „UÊÃ „Ò¥U ÃÕÊ ¡Ê ¡ã◊ ∑§ ‚◊ÿ ‚ „UË ©U‚◊¥ ©U¬ÁSÕÃ „UÊÃ „Ò¥U– ∞‚ ‹ˇÊáÊÊ¥ ∑§Ê ¡ã◊¡ÊÃ ‹ˇÊáÊ ∑§„UÃ „Ò¥– ÿ ‹ˇáÊ
•ÊªÊ◊Ë ¬Ë…∏UË ◊¥ fl¥‡ÊÊŸÈªÃ „UÊÃ „Ò¥– ÁmUÃËÿ fl ‹ˇÊáÊ ¡Ê ◊ÈŸcÿ, ¬ÿÊ¸fl⁄UáÊËÿ ÿÊ SflÊSâÿ ∑§Ê⁄UáÊÊ¥ ‚ ¡ËflŸ∑§Ê‹ ◊¥ Sflÿ¥ •ÁíÊ¸Ã ∑§⁄UÃÊ „ÒU–
ÿ ‹ˇÊáÊ •ÊªÊ◊Ë ¬Ë…∏UË ◊¥ fl¥‡ÊÊŸÈªÃ Ÿ„UË¥ „ÊÃ „Ò¥U– ßUã„¥U •¡ã◊¡ÊÃ Áfl‡Ê·∑§ ∑§„UÃ „ÒU– ©UQ§ ©UŒÊ„U⁄UáÊ ◊¥ ∞∑§ √ÿÁQ§ ∑§Ë ≈UÊ¥ª ∑§ ≈ÈU≈UŸ ‚
©Uà¬ÛÊ ‹¥ª«UÊ¬Ÿ •¡ã◊¡ÊÃ ‹ˇÊáÊ „ÒU– ßU‚Ë ¬˝∑§Ê⁄U ∞∑§ ¬„U‹flÊŸ ∑§Ê ’Á‹DUÊ „UÊŸ ∑§Ê ‹ˇÊáÊ ÷Ë ßU‚Ë üÊáÊË ◊¥ •ÊÃÊ „ÒU– ◊ŸÈcÿ ◊¥ ∑§ß¸U ⁄UÊª
¡Ò‚ ŒÊ¥òÊ ∑§ÊÁ‡Ê∑§Ê •⁄UQ§ÃÊ, „UË◊Ê»§ËÁ‹ÿÊ, ◊¥ªÊÁ‹í◊ •ÊÁŒ ¡ã◊¡ÊÃ ‹ˇÊáÊÊ¥ ∑§ ©UŒÊ„U⁄UáÊ „Ò¥U–
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7. ÿÈÇ◊Áfl∑§À¬Ë -
Á∑§‚Ë ¬˝ÊáÊË ◊¥ ∞∑§ ªÈáÊ ∑§Ê ÁŸÿ¥ÁòÊÃ ÿÊ •Á÷√ÿÁQ§ ∑§⁄UŸ flÊ‹ ¡ËŸ ∑§ ŒÊ Áfl¬ÿÊ¸‚Ë SflM§¬Ê¥ ∑§Ê ÿÈÇ◊Áfl∑§À¬Ë ∑§„UÊ ¡ÊÃÊ „Ò– ‚Ê◊Êãÿ—
¬˝àÿ∑§ ¡ËŸ ∑§ ŒÊ M§¬ ÿÊ Áfl∑§À¬Ë „UÊÃ „Ò¥U– Á¡Ÿ◊¥ ‚ ∞∑§ ¬˝÷ÊflË ∞fl¥ ŒÍ‚⁄UÊ •¬˝÷ÊflË „UÊÃÊ „ÒU– ¬˝÷ÊflË Áfl∑§À¬ ∑§Ê ‹ˇÊáÊ ∑§ •¥ª˝¡Ë ŸÊ◊
∑§ •ˇÊ⁄U ∑§Ê ’«∏ M§¬ ◊¥ ∞fl¥ •÷ÊflË ∑§Ê ¿UÊ≈U •ˇÊ⁄U ‚ Á‹πÊ ¡ÊÃÊ „ÒU– ¡Ò‚- ‹ê’Êß¸U ∑§ ªÈáÊ ∑§Ê •¥ª˝¡Ë ◊¥ 'Tall' ∑§„UÃ „ÒU •Ã— ¬˝÷ÊflË
‹ê’¬Ÿ ∑§ ªÈáÊ ∑§Ê 'T' ‚ ÃÕÊ •¬˝÷ÊflË ’ÊÒŸ¬Ÿ ∑§ ªÈáÊ ∑§Ê 't' Á‹πÊ ¡ÊÃÊ „ÒU–

8. ‚◊ÿÈÇ◊¡Ë ∞fl¥ Áfl·◊ÿÈÇ◊¡Ë -
◊á«U‹ ∑§ •ŸÈ‚Ê⁄U ¬ÊÒäÊ ◊¥ ¬˝àÿ∑§ ‹ˇÊáÊ ∞∑§ ∑§Ê⁄U∑§ (Á¡‚ •’ ¡ËŸ ∑§„UÃ „Ò¥U) mUÊ⁄UÊ ÁŸÿ¥ÁòÊÃ „UÊÃÊ „ÒU– ¬˝àÿ∑§ ‹ˇÊáÊ ∑§ Á‹ÿ ¡ËŸ ÿÈÇ◊Ê¥
◊¥ „ÊÃ „Ò¥U Á¡ã„U ÿÈÇ◊Áfl∑§À¬Ë ∑§„UÃ „Ò¥U– ÿ ÿÈÇ◊Áfl∑§À¬Ë ∞∑§ „UË ‚¡ÊÃËÿ ªÈáÊ‚ÍòÊ ÿÈÇ◊ ¬⁄U ©U¬ÁSÕÃ „UÊÃ „ÒU– ÿÁŒ Á∑§‚Ë ‹ˇÊáÊ ∑§ ŒÊŸÊ¥
¡ËŸ ‚◊M§¬Ë „UÊ¥ ÃÊ ©U‚ ¡Ëfl ∑§Ê ©U‚ ‹ˇÊáÊ ∑§ Á‹ÿ ‚◊ÿÈÇ◊¡Ë ÿÊ ‡ÊÈhU ∑§„UÃ „Ò¥U– ©UŒÊ„U⁄UáÊ ∑§ Á‹ÿ ‹ê’Ê ¬ÊŒ¬ TT, éÊÊÒŸÊ ¬ÊŒ¬ tt
ÿÊ ªÊ‹’Ë¡ RR •ÊÁŒ– ßU‚∑§ Áfl¬⁄UËÃ ¡’ ∞∑§ ¡Ëfl ◊¥ Á∑§‚Ë ‹ˇÊáÊ ∑§ ŒÊŸÊ¥ ¡ËŸ •‚◊ÊŸ „UÊ¥ •ÕÊ¸Ã˜ Áfl¬ÿÊ¸‚Ë „UÊ¥ ÃÊ ßU‚ ‹ˇÊáÊ Áfl‡Ê·
∑§ Á‹ÿ ÿ„U ¡Ëfl Áfl·◊ÿÈÇ◊¡Ë ∑§„U‹ÊÃÊ „ÒU– ßU‚ •‡ÊÈhU ÿÊ ‚¥∑§⁄U ÷Ë ∑§„UÃ „Ò¥U– ©UŒÊ„U⁄UáÊ ∑§ Á‹∞ Tt ‹ê’Êß¸U ∑§ Á‹ÿ ∞fl¥ Rr
ªÊ‹’Ë¡Ê¥ ∑§ Á‹ÿ Áfl·ÿ◊ÈÇ◊¡Ë „Ò¥U–

9. ‚¥∑§⁄UáÊ ∞fl¥ ‚¥∑§⁄U -
¡’ ŒÊ Áfl¬ÿÊ¸‚Ë ‹ˇÊáÊÊ¥ flÊ‹ ‚◊ÿÈÇ◊¡Ë ¡Ÿ∑§ ¡ËflÊ¥ ∑§ ◊äÿ ∑˝°§Ê‚ •ÕflÊ ÁŸ·øŸ ∑§⁄UÊÿÊ ¡ÊÃÊ „ÒU ÃÊ ©U‚‚ ¬˝Ê# ‚¥ÃÁÃ ¡ËflÊ¥ ∑§Ê ‚¥∑§⁄U
ÃÕÊ ßU‚ Á∑˝§ÿÊ ∑§Ê ∑˝§ÊÚ‚ ∑§Ê ‚¥∑§⁄UáÊ ∑§„UÃ „ÒU–

10. ¬˝÷ÊflË ÃÕÊ •¬˝÷ÊflË ‹ˇÊáÊ -
¡Ÿ∑§Ê¥ ∑§Ê fl„U ‹ˇÊáÊ ¡Ê F1 ¬Ë…∏UË ◊¥ •Á÷√ÿQ§ „UÊÃÊ „ÒU ¬˝÷ÊflË ‹ˇÊáÊ ∑§„U‹ÊÃÊ „ÒU– ¡Ê ‹ˇÊáÊ F1¬Ë…∏UË ◊¥ •Á÷√ÿQ§ Ÿ„UË¥ „UÊ ¬ÊÃ „ÒU
©U‚Ÿ •¬˝÷ÊflË ‹ˇÊáÊ ∑§„UÃ „ÒU–

11. ¬˝Õ◊ ∞fl¥ ÁmUÃËÿ ‚¥ÃÊŸËÿ ¬Ë…∏UË -
‚¥∑§⁄UáÊ ∑§ mUÊ⁄UÊ ŒÊ ¡Ÿ∑§Ê¥ ∑§ ∑˝°§Ê‚ ‚ ©Uà¬ÛÊ ¬Ë…∏UË ∑§Ê ¬˝Õ◊ ‚¥ÃÊŸËÿ ¬Ë…∏UË ∑§„UÃ „Ò¥U ßU‚ F1 ‚  ‚¥∑§ÁÃÃ ∑§⁄UÃ „Ò¥U– ŒÊ ‚¥∑§⁄U ¬ÊŒ¬Ê¥ ÿÊ
F1 ∑§ ¬ÊŒ¬Ê¥ ∑§ ∑˝°§Ê‚ ‚ ©Uà¬ÛÊ ¡ËflÊ¥ ÿÊ ‚¥ÃÁÃ ∑§Ê ÁmUÃËÿ ‚¥ÃÊŸËÿ ¬Ë…∏UË  ∑§„UÃ „ÒU¥– ßUŸ ¡ËflÊ¥ ∑§Ê F2 ‚ √ÿQ§ ∑§⁄UÃ „ÒU–

12. ∞∑§‚¥∑§⁄U ‚¥∑§⁄UáÊ-
∞∑§ ¡Ê«U∏Ë ÿÈÇ◊Áfl∑§À¬Ë ÿÊ ∞∑§ ¡Ê«UË Áfl¬ÿÊ¸‚Ë ‹ˇÊáÊ ¡Ò‚ ¬ÊÒäÊ ∑§Ë ™°§øÊß¸U, ™¥§øÊß¸U ∑§ ŒÊ Áfl∑§À¬ (‹ê’Ê¬Ÿ ∞fl¥ ’ÊÒŸÊ¬Ÿ „ÒU ) ∑§Ê äÿÊŸ
◊¥ ⁄Uπ∑§⁄U Á∑§ÿÊ ªÿÊ ∑˝§Ê‚ ∞∑§‚¥∑§⁄U ‚¥∑§⁄UáÊ ∑§„U‹ÊÃÊ  „ÒU– ßU‚∑§Ê F1 ¬Ë…∏UË ◊¥ ‹ˇÊáÊ ¬˝M§¬ •ŸÈ¬ÊÃ 3:1 „UÊÃÊ „ÒU–

13. ÁmU‚¥∑§⁄U ‚¥∑§⁄UáÊ -
∞‚Ê ‚¥∑§⁄UáÊ, Á¡‚◊¥ ŒÊ ¡Ê«U∏Ë Áfl¬ÿÊ¸‚Ë ‹ˇÊáÊÊ¥ ÿÊ ŒÊ ¡Ê«∏Ë ÿÈÇ◊Áfl∑§ÁÀ¬ÿÊ¥ (¡Ò‚ ¬ÊÒäÊ ∑§Ë ‹ê’Êß¸U ÃÕÊ ¬Èc¬ ∑§Ê ⁄¥ª ∑§Ê ‚Áê◊Á‹Ã Á∑§ÿÊ
¡ÊÃÊ „ÒU, ∑§Ê ÁmU‚¥∑§⁄U ‚¥∑§⁄UáÊ ∑§„UÃ „Ò¥U– ßU‚∑§Ë F2 ¬Ë…U∏Ë ∑§ ¬ÊÒäÊÊ¥ ∑§Ê ‹ˇÊáÊ¬˝M§¬ •ŸÈ¬ÊÃ 9 : 3 : 3 : 1 „UÊÃÊ „Ò¥U–

◊á«U‹ ∑§ •ÊŸÈflÊ¥Á‡Ê∑§ÃÊ ∑§ ÁŸÿ◊
1. ¬˝÷ÊÁflÃÊ ∑§Ê ÁŸÿ◊
2. ¬ÎÕ∑§∑§⁄UáÊ ∑§Ê ÁŸÿ◊
3. SflÃ¥òÊ •¬√ÿÍ„UŸ ∑§Ê ÁŸÿ◊

1. ¬˝÷ÊÁflÃÊ ∑§Ê ÁŸÿ◊ —-
ßU‚ ÁŸÿ◊ ∑§ •ÊäÊÊ⁄U ¬⁄U ◊á«U‹ Ÿ ÿ„U ’ÃÊÿÊ Á∑§ ¡’ ŒÊ ‹ˇÊáÊÊ¥ ∑§ ◊äÿ ∑˝§Ê°‚ ∑§⁄UflÊÿÊ ¡ÊÃÊ „ÒU ÃÊ ©Uà¬ÛÊ „UÊŸ flÊ‹Ë ‚ãÃÊŸÊ¥ ◊¥ (F1)
∑§fl‹ fl „UË ‹ˇÊáÊ ¬˝∑§≈U „UÊÃ „ÒU, ¡Ê ¬˝÷ÊflË „UÊÃ „ÒU– ßU‚ ∑§Ê⁄UáÊ „UË ßU‚ ÁŸÿ◊  ∑§Ê ¬˝÷ÊÁflÃÊ ∑§Ê ÁŸÿ◊ ∑§„UÊ ¡ÊÃÊ „ÒU, ÄÿÊ¥Á∑§ ÿ„UÊ° ¬˝Ê#
„UÊŸ flÊ‹Ë ‚ãÃÊŸ¥ Tt ¡ËŸÊ¥ ≈UÊßU¬ flÊ‹Ë „ÒU– ©UQ§ ¡ËŸÊ≈UÊßU¬ ◊¥ T (‹ê’Ê) ∑§ Á‹∞ ¡’Á∑§ t (’ÊÒŸ) ∑§ Á‹∞ Á¡ê◊ŒÊ⁄U „Ò¥U– T fl t ◊¥
‚ T ¬˝÷ÊflË „UÊÃÊ „ÒU– ßU‚ ∑§Ê⁄UáÊ ‚÷Ë ‚¥ÃÊŸ¥ ‹ê’Ë „UÊÃË „ÒU–

2. ¬ÎÕP§⁄UáÊ ∑§Ê ÁŸÿ◊ —-
◊á«UÀÊ Ÿ ¬˝Õ◊ ¬Ë…∏UË ∑§Ë ‚¥ÃÊŸÊ¥ ∑§ ◊äÿ ¡’ ∑˝§°Ê‚ ∑§⁄UflÊÿÊ ÃÊ ©Uã„¥U ŒÍ‚⁄UË ¬Ë…∏UË ◊¥ ¬˝∑§≈U „ÈU∞ ¡Ê ¬˝Õ◊ ¬Ë…U∏Ë ◊ ∞‚ ‹ˇÊáÊ èÊË ¬˝∑§≈U Ÿ„UË¥
„ÈU∞ Õ– •ÕÊ¸Ã˜ ¬˝Õ◊ ¬Ë…∏Ë ◊¥ ’ÊŸ¬Ÿ ∑§ ¡ËŸ ÃÊ ©U¬ÁSÕÃ Õ ‹Á∑§Ÿ ¬˝∑§≈U Ÿ„UË¥ „UÊ ¬Ê∞ ¡Ê Á∑§ ÁmUÃËÿ ¬Ë…∏UË ◊¥¥ ¬ÎÕ∑§ „ÈU∞ – ßU‚ ∑§Ê⁄UáÊ
ßU‚ ÁŸÿ◊ ∑§Ê ¬ÎÕP§⁄UáÊ ∑§Ê ÁŸÿ◊ ∑§„UÃ „ÒU–
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F2 ¬Ë…∏UË

(‹ê’Ê) (‹ê’Ê) (‹ê’Ê) (’ÊÒŸÊ)

T

TT Tt Tt tt

Tt Tt

t T t

¡ËŸÊ≈UÊßU¬ (¡ËŸ ¬˝M§¬) 1 : 2 : 1
»§ËŸÊ≈UÊßU¬ (‹ˇÊáÊ ¬˝M§¬)  3 : 1

3. SflÃ¥òÊ •¬√ÿÍ„UŸ ∑§Ê ÁŸÿ◊ —-
◊á«U‹ Ÿ ÿ„U ’ÃÊÿÊ Á∑§ ¡’ ŒÊ ÿÊ ŒÊ ‚ •ÁäÊ∑§ ‹ˇÊáÊÊ¥ ∑§ ◊äÿ ∑˝§Ê‚ ∑§⁄UflÊÿÊ ¡ÊÃÊ „ÒU, ÃÊ ∑§Êß¸U ÷Ë ‹ˇÊáÊ ŒÍ‚⁄‘U ‹ˇÊáÊ ∑§Ê ¬˝÷ÊÁflÃ
Á∑§∞ Á’ŸÊ •¬ŸÊ ¬˝÷Êfl SflÃ¥òÊ M§¬ ‚ Œ‡ÊÊ¸ÃÊ „ÒU– ßU‚ „UË SflÃ¥òÊ •¬√ÿÍ„UŸ ∑§Ê ÁŸÿ◊ ∑§„UÃ „Ò–
‹ˇÊáÊ ¬˝ÊM§¬  •ŸÈ¬ÊÃ —- = 9 : 3 : 3 : 1
¡ËŸ ¬˝ÊM§¬ •ŸÈ¬ÊÃ —-  = 1 : 2 : 2 : 4 : 1 : 2 : 1 : 2 : 1

xq.klw=k (chromosomes)

§ ∑§ãŒ˝∑§ Œ˝√ÿ ◊¥ ÁSâÊÃ ∑˝§Ê◊ÒÁ≈UŸ ¡Ê‹ ∑§ÊÁ‡Ê∑§Ê Áfl÷Ê¡Ÿ ∑§ ‚◊ÿ äÊÊª ‚ŒÎ‡Ê ⁄UøŸÊ•Ê¥ ◊¥ ¬ÎÕ∑§ „UÊ ¡ÊÃ „ÒU– ßUã„U ªÈáÊ‚ÍòÊ ∑§„UÃ „ÒU–
§ ß¸U. S≈˛Ê‚’ª¸⁄U (1875) Ÿ ßUŸ ‚¥⁄UøŸÊ•Ê¥ ∑§Ê ‚’‚ ¬„U‹ ŒπÊ ÕÊ–
§ «UéÀÿÍ. flÊÀ«ÿ⁄U (1888) Ÿ¥ ßUã„¥U ∑˝§Ê◊Ê‚Ê◊ ŸÊ◊ ÁŒÿÊ–
§ ‚≈UŸ ÃÕÊ ’Êfl⁄UË Ÿ ∑˝§Ê◊Ê‚Ê◊ ¬Á⁄U∑§À¬ŸÊ ¬˝SÃÈÃ ∑§Ë– ßU‚∑§ •ŸÈ‚Ê⁄U ªÈáÊ‚ÈòÊ •ÊŸÈflÊ¥Á‡Ê∑§ ‹ˇÊáÊÊ¥ ∑§Ê ∞∑§ ¬Ë…U∏Ë ‚ ŒÍ‚⁄UË ¬Ë…U∏Ë ◊¥ ¬„È°UøÊŸ

flÊ‹Ë ‚¥⁄UøŸÊ „UÊÃË „Ò–
§ ¬˝àÿ∑§ ¡ÊÁÃ ∑§ ¡ËflÊ¥ ◊¥ ªÈáÊ‚ÍòÊÊ¥ ∑§Ë ‚¥ÅÿÊ ∞fl¥ ‚¥⁄UøŸÊ ÁŸÁpÃ „UÊÃË „ÒU–
§ ‚Ê◊ÊãÿÃÿÊ ªÈáÊ‚ÍòÊ 1-30u ‹ê’ ∞fl¥ 0.2 ‚ 2u √ÿÊ‚ ∑§ „UÊÃ „ÒU–
‚¥⁄UøŸÊ (Structure) —-

‚¥ÿÈÄ◊ ‚Íˇ◊Œ‡ÊË¸ ‚ ŒπŸ ¬⁄U ¬˝àÿ∑§ ªÈáÊ‚ÍòÊ ◊¥ ÁŸ◊AÁ‹ÁπÃ ÷Êª ÁŒπÊß¸U ŒÃ „ÒU-
(i) ¬Á‹Á∑§‹ (pellicle)
(ii) ◊ÒÁ≈˛UÄ‚ (matrix)
(iii) ∑˝§Ê◊ÊÁŸ◊≈UÊ (Chromonemata)
(iv) ‚ã≈˛UÊÁ◊ÿ⁄U (Centromere)
(v) ÁmUÃËÿ∑§ ‚¥∑§ËáÊ¸Ÿ (secndary contriction)
(vi) ‚≈U‹ÊßU≈U (satellite)
(vii) ≈UË‹ÊÁ◊ÿ⁄U (telomere)

¬Á‹Á∑§‹ (pellicle) -
§ ÿ„U ∑˝§Ê◊ÒÁ≈UŸ ¬ŒÊÕ¸ ∑§Ë ’ŸË ¬Ã‹Ë Á¤ÊÑË ‚ŒÎ‡Ê ⁄UøŸÊ „UÊÃË „ÒU– ÿ„U ªÈáÊ‚ÍòÊ ∑§Ê ’Ês •Êfl⁄UáÊ ’ŸÊÃË „ÒU–

◊ÒÁ≈˛UÄ‚ (matrix) -
§ ÿ„U ªÈáÊ‚ÍòÊ ∑§Ê •ÊäÊÊ⁄UËÿ ¬ŒÊâÊ¸ „ÒU, Á¡‚◊¥ ∑˝§Ê◊ÊÁŸ◊≈UÊ ÁSÕÃ „UÊÃ „ÒU–

∑˝§Ê◊ÊÁŸ◊≈UÊ (Chromonemata) -
§ ªÈáÊ‚ÍòÊ ∑§ ◊ÒÁ≈˛UÄ‚ ◊¥ ∑È§á«UÁ‹Ã äÊÊª ∑§ ‚◊ÊŸ ŒÊ ∑˝§Ê◊ÊÁŸ◊≈UÊ „UÊÃ „ÒU– ¬˝àÿ∑§ ∑˝§Ê◊ÊÁŸ◊≈UÊ ∞∑§ ∑˝§Ê◊ÒÁ≈U«U ∑§Ê ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃÊ „ÒU– ŒÊŸÊ¥

∑˝§Ê◊ÊÁŸ◊≈UÊ ∑È§á«UÁ‹Ã „UÊ∑§⁄U ‹ª÷ª 800A ◊Ê≈U ∞∑§ äÊÊª ¡Ò‚ ÁŒπÃ „ÒU– ∑˝§Ê◊ÊÁŸ◊≈UÊ ¬⁄U âÊÊ«UË-ÕÊ«UË ŒÍ⁄UË ¬⁄U ª„U⁄U ⁄¥Uª ∑§
∑˝§Ê◊ÊÁ◊ÿ‚¸ „UÊÃ „ÒU– Á∑§‚Ë ∞∑§ ªÈáÊ‚ÍòÊ ◊¥ ∑˝§Ê◊ÊÁŸ◊≈UÊ ¬⁄U ∑˝§Ê◊ÊÁ◊ÿ‚¸ ∑§Ë ‚¥ÅÿÊ fl ÁSâÊÁÃ ‚ŒÒfl ÁŸÁpÃ „UÊÃË „ÒU–
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‚ã≈U˛ÊÁ◊ÿ⁄U ÿÊ ªÈáÊ‚ÍòÊ Á’ãŒÈ -
§ ßU‚ ¬˝ÊÕÁ◊∑§ ‚¥∑§ËáÊ¸Ÿ ÷Ë ∑§„UÃ „ÒU– ßU‚‚ ªÈáÊ‚ÍòÊ ◊ÊßU≈UÊÁ‚‚ ∑§ Ã∑¸È§ ∑§ ‚ÊâÊ ¡È«∏Ê ⁄U„UÃÊ „ÒU– ‚ã≈˛UÊÁ◊ÿ⁄U ∑§Ë ÁSÕÁÃ ∑§ •ÊäÊÊ⁄U

¬⁄U ªÈáÊ‚ÍòÊ ◊äÿ∑§ãŒ˝Ë, ©U¬◊äÿ∑§ãŒ˝Ë, •ª˝Á’ãŒÈ∑§Ë ÿÊ •ãÃ∑§ãŒ˝Ë „UÊÃ „ÒU–
ÁmUÃËÿ ‚¥∑§ËáÊ¸Ÿ (Secondary constriction) -

§ ∑È§¿U ªÈáÊ‚ÍòÊÊ¥ ◊¥ ¬˝ÊâÊÁ◊∑§ ‚¥∑§ËáÊ¸Ÿ ∑§ •ÁÃÁ⁄UQ§ ÁmUÃËÿ∑§ ‚¥∑§ËáÊ¸Ÿ ÷Ë Á◊‹ÃÊ „ÒU– ßU‚∑§ »§‹SflM§¬ ‚Ò≈U‹ÊßU≈U ‚¥⁄UøŸÊ ’ŸÃË „ÒU–
‚Ò≈U‹ÊßU≈U -

§ ªÈáÊ‚ÍòÊ ∑§ Á‚⁄‘U ¬⁄U ÁSÕÃ ÿ„U ªÊ‹Ê∑§Ê⁄U ‚¥⁄UøŸÊ „UÊÃË „Ò– Á¡‚ ªÈáÊ‚ÍòÊ ◊¥ ‚Ò≈U‹ÊßU≈U ¬ÊÿÊ ¡ÊÃÊ „ÒU, ©U‚ ‚Ò≈U ªÈáÊ‚ÍòÊ ∑§„UÃ „ÒU–
ªÈáÊ‚ÍòÊÊ¥ ∑§ ∑§Êÿ¸- .

1. ªÈáÊ‚ÍòÊ ¬⁄U ¡ËŸ ÁSÕÃ „UÊÃ „ÒU– ¡ËŸ •ÊŸÈfl¥Á‡Ê∑§Ë ‹ˇÊáÊÊ¥ ∑§ flÊ„U∑§ „UÊÃ „ÒU– ßUŸ∑§Ê fl¥‡ÊÊªÁÃ ∑§Ê ÷ÊÒÁÃ∑§ •ÊäÊÊ⁄U ∑§„UÊ ¡ÊÃÊ „ÒU–
2. ªÈáÊSÊÍòÊ ¡ËflÊ¥ ∑§Ë ÁflÁ÷ÛÊ ‡ÊÊ⁄UËÁ⁄U∑§ ∞fl¥ ©U¬Ê¬øÿË Á∑˝§ÿÊ•Ê¥ ∑§Ê ÁŸÿãòÊáÊ ∞fl¥ ÁŸÿ◊Ÿ ∑§⁄UÃ „ÒU–
3. ªÈáÊ‚ÍòÊÊ¥ ∑§Ë ‚¥⁄UøŸÊ ∞fl¥ ‚¥ÅÿÊ ◊¥ ¬Á⁄UflÃ¸Ÿ ‚ ¡ËflÊ¥ ◊¥ •Ÿ∑§ ÁflÁèÊããÊÃÊ∞° ŒÍÁCUªÃ „UÊÃË „ÒU–

thu (Gene)
◊á«U‹ Ÿ •¬Ÿ ¬˝ÿÊªÊ¥ ◊¥ ÿ„U ÁŸc∑§·¸ ÁŸ∑§Ê‹Ê ÕÊ Á∑§ ¬˝àÿ∑§ ¡Ëfl ◊¥, ‹ˇÊáÊÊ ∑§Ê ÁŸäÊÊ¸Á⁄UÃ ∑§⁄UŸ flÊ‹ “∑§Ê⁄U∑§” ÿÈÇ◊ M§¬ ◊¥ ©U¬ÁSÕÃ „UÊÃ

„ÒU– ’Êfl⁄UË ∞fl¥ ‚≈˜≈UŸ Ÿ ¬˝◊ÊÁáÊÃ Á∑§ÿÊ Á∑§ fl “∑§Ê⁄U∑§” ¡ËŸ „ÒU– ¡ËŸ ªÈáÊ‚ÍòÊÊ¥ ¬⁄U üÊÎ¥π‹Ê’hU M§¬ ◊¥ ¬Êÿ ¡ÊÃ „Ò¥– ÿlÁ¬ ¡ËflÊ¥ ◊¥ ªÈáÊ‚ÍòÊÊ¥ ∑§Ë
‚¥ÅÿÊ ‚ËÁ◊Ã „UÊÃË „ÒU ¬⁄UãÃÈ ©Ÿ ¬⁄U Á◊‹Ÿ flÊ‹ ¡ËŸ •Ÿ∑§ „UÊÃ „Ò¥U– ◊ŸÈcÿ ∑§ 23 ¡Ê«∏ ªÈáÊ‚ÍòÊÊ¥ ¬⁄U •ŸÈ◊ÊÁŸÃ 30 „U¡Ê⁄U ‚ 40 „U¡Ê⁄U ¡ËŸ
©U¬ÁSÕÃ „UÊÃ „ÒU–¬Ífl¸ ◊¥ ¡ËŸ ∑§Ê ∑§fl‹ •ÊŸÈflÊ¥Á‡Ê∑§ ‚¥ø⁄UáÊ ∑§Ë ßU∑§Êß¸U ◊ÊŸÊ ¡ÊÃÊ ÕÊ– ’Ë«U‹ ∞fl¥ ≈ÒU≈U◊ (1958) Ÿ ∑§fl∑§Ê¥  ¬⁄U •¬Ÿ •äÿÿŸÊ¥
mUÊ⁄UÊ ¬˝◊ÊÁáÊÃ Á∑§ÿÊ Á∑§ ¬˝àÿ∑§ ¡ËŸ ∞∑§ Áfl‡Ê· ∞ã¡ÊßU◊ ©Uà¬ÛÊ ∑§⁄UÃÊ „ÒU– ÿ„U ∞ã¡ÊßU◊ ∞∑§ Áfl‡Ê· ¡Òfl-⁄UÊ‚ÊÿÁŸ∑§ Á∑˝§ÿÊ ∑§Ê ÁŸÿ¥ÁòÊÃ ∑§⁄UÃÊ „ÒU–
•Ã— ¡ËŸ •ÊŸÈflÊ¥Á‡Ê∑§ ‚¥ø⁄UáÊ ∑§Ë ßU∑§Êß¸U ∑§ ‚ÊâÊ ‡Ê⁄UË⁄U Á∑˝§ÿÊ (Á∑˝§ÿÊà◊∑§) ∑§Ë ßU∑§Êß¸U èÊË „Ò¥U– ªÈáÊ‚ÍòÊ ∑§Ê fl„U ¿UÊ≈U ‚ ¿UÊ≈UÊ πá«U ¡Ê
‚¥⁄UøŸÊà◊∑§ ∞fl¥ Á∑˝§ÿÊà◊∑§ Áfl‡Ê·∑§ „UÃÈ ÁŸäÊÊ¸Á⁄UÃ „UÊÃÊ „ÒU, ¡ËŸ ∑§„U‹ÊÃÊ „ÒU–

¡ËŸ ∑§Ë Áfl‡Ê·ÃÊ∞¥
(i) ¡ËŸ •ÊŸÈfl¥Á‡Ê∑§ ‹ˇÊáÊÊ¥ ∑§ ‚¥ø⁄UáÊ ∑§Ë ßU∑§ÊßU̧ „UÊÃ „ÒU– ÿ ¬Ë…∏UË Œ⁄U ¬Ë…∏UË ªÈáÊÊ¥ ∑§ ‚¥ø⁄UáÊ ∑§Ê ∑§Êÿ¸ ∑§⁄UÃ „ÒU–
(ii) ¡ËŸ ©Uà¬Á⁄UflÃ¸Ÿ ∑§Ë ßU∑§Êß¸U „ÒU– ¡ËŸ ©Uà¬Á⁄UflÃ¸Ÿ mUÊ⁄UÊ Ÿ∞ ªÈáÊÊ¥ ∑§Ê ‚◊Êfl‡Ê „UÊÃÊ „ÒU–
(iii) ¡ËŸ ∑§ÊÁÿ¸∑§Ë ∑§Ë ßU∑§Êß¸U „Ò¥U– ßUŸ∑§ mU⁄UÊ ÁflÁ‡ÊCU ∞ã¡Êß◊Ê¥ ∑§Ë ©Uà¬ÁÃ „UÊÃË „ÒU ¡Ê ‡Ê⁄UË⁄U ∑§ ÁflÁ÷ÛÊ ‹ˇÊáÊÊ¥ ¬⁄U ÁŸÿãòÊáÊ ∑§⁄UÃ „ÒU–
(iv) ¡ËŸ ◊¥ Sfl ¬˝ÁÃ∑È§‹ „UÊŸ ∑§Ë ˇÊ◊ÃÊ ¬ÊÿË ¡ÊÃË „Ò¥U– ∑§ÊÁ‡Ê∑§Ê Áfl÷Ê¡Ÿ ◊¥ ÿ •¬ŸË ¬˝ÁÃ∑Î§ÁÃ ÃÒÿÊ⁄U ∑§⁄UÃ „Ò¥U–¬Ífl¸ ◊¥ ¡ËŸ ∑§Ê

•Áfl÷ÁŒÃ ◊ÊŸÊ ¡ÊÃÊ ÕÊ ¬⁄UãÃÈ ’Òã¡⁄U (1955 ∞fl¥1961) Ÿ ß¸U. ∑§Ê‹Ë ŸÊ◊∑§ ¡ËflÊáÊÈ ◊¥ •ŸÈ‚¥äÊÊŸ mUÊ⁄UÊ S¬CU Á∑§ÿÊ Á∑§ ¡ËŸ ÃËŸ ©U¬
ßU∑§Êß¸UÿÊ¥ ◊¥ ’¥≈UÊ „UÊÃÊ „ÒU– ’Òã¡⁄U Ÿ ßUã„¥U - Á‚S≈˛ÊÚŸ- ¡ËŸ ∑§Ë Á∑˝§ÿÊà◊∑§ ßU∑§Êß¸U, ⁄‘U∑§ÊÚŸ - ¡ËŸ ◊¥ ¬ÈŸÿÊ¸¡Ÿ ßU∑§Êß¸U ∞fl¥ êÿÍ≈UÊÚŸ
- ¡ËŸ ◊¥ ©Uà¬Á⁄UflÃ¸Ÿ ∑§Ë ßU∑§Êß¸U ∑§„UÊ– •ÊäÊÈÁŸ∑§ •äÿÿŸ ‚ ¬ÃÊ ø‹Ê „ÒU Á∑§ ∞∑§ ¡ËŸ ∑§ß¸U Á‚S≈˛UÊÚŸ ∑§Ê ’ŸÊ „UÊÃÊ „Ò, ∞∑§
Á‚S≈˛UÊŸ ◊¥ ∑§ß¸U ⁄‘U∑§ÊÚŸ ©U¬ÁSÕÃ „UÊÃ „ÒU ÃÕÊ ∞∑§ ⁄‘U∑§ÊÚŸ ◊¥ ∞∑§ÊÁäÊ∑§ êÿÍ≈UÊÚŸ ¬Êÿ ¡ÊÃ „Ò¥U–
¡ËŸ ∑§Ë ⁄UÊ‚ÊÿÁŸ∑§ ¬˝∑Î§ÁÃ- ¡ËŸ «UË ∞Ÿ ∞ ∑§ πá«U „UÊÃ „Ò¥U–

ãÿÍÁÄ‹∑§ •ê‹
1869 ◊¥ Á»˝§«UÁ⁄U∑§ Á◊‡Ê⁄U Ÿ ◊flÊŒ ∑§ÊÁ‡Ê∑§Ê•Ê¥ ∑§ ∑˝§ãŒ∑§ ◊¥ ∞∑§ ÁflÁ‡ÊCU ∑§Ê’¸ÁŸ∑§ ¬ŒÊÕ¸ ∑§Ë πÊ¡ ∑§Ë, Á¡‚ ¬„U‹ ãÿÍÁÄ‹Ÿ ÃÕÊ ’ÊŒ ◊¥

ãÿÍÁÄ‹∑§ •ê‹ ∑§„UÊ ªÿÊ– ¬˝Ê≈UËŸ •áÊÈ ∑§Ë ¡Á≈U‹ÃÊ ∑§Ê ŒπÃ „È∞, ¬Ífl¸ ◊¥ ÿ„U äÊÊ⁄UáÊÊ ÕË ∑§Ë ¬˝Ê≈UËŸ „UË •ÊŸÈfl¥Á‡Ê∑§ ‚¥ø⁄UáÊ ∑§Ë ßU∑§Êß¸U „ÒU ¬⁄UãÃÈ
1944 ◊ ∞fl⁄UË, ◊ÒÄ‹Ê©U«U, ∞fl¥ ◊Ò∑§Ê≈UË¸ Ÿ Á‚hU Á∑§ÿÊ Á∑§ ãÿÍÁÄ‹∑§ •ê‹ „UË •ÊŸÈfl¥Á‡Ê∑§ ¬ŒÊâÊ¸ „ÒU ¡Ê ‹ˇÊáÊÊ¥ ∑§Ê •ª‹Ë ¬Ë…∏UË Ã∑§ ‹∑§⁄U ¡ÊÃ
„ÒU–

U;wfDyd vEy (Nucleic Acid) : U;wfDyd vEy nks izdkj ds gksrs gSa &
(1) DNA (2) RNA
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(û) Mh ,u , & Mh vkWDlh jkbcksl U;wfDyd vEy (Deoxy -ribos nucleic Acid (DNA) :

okWVlu o fØd }kjk 1953 esa DNA dh lajpuk dk vè;;u fd;k x;kA bl dk;Z gsrq bUgsa o"kZ 1962 esa ukscsy iqjLdkj fn;k
x;kA okWVlu o fØd }kjk fn;k x;k ekWMy f}&dq.Myh; (Double Helical) ekWMy dgykrk gSA buds }kjk fn;s x;s DNA

izfr:i dks B-DNA dgrs gSaA bl ekWMy ds vuqlkj DNA dk O;kl 20Å gksrk gS rFkk {kkjdksa ;qXeksa esa ijLij nwjh 3.4Å

gksrh gSA ,d dq.Myu dh yEckbZ 34Å gksrh gSA ,d dq.Myu esa ukbVªkstuh {kkjd dh la[;k 10 gksrh gSA DNA esa isUVkst
'kdZjk (Mh vkWDlh jkbcksl)] iQkWLiQksfjd vEy] ukbVªkstu&{kkj ,Mhfuu (A),  Fkk;ehu (T), lkbVksflu (C),  rFkk xqvkuhu (G)

ik;s tkrs gSaA ,fMuhu (A), Fkk;ehu (T) ds lkFk o lkbVkslhu (C) xqvkuhu (G) ds lkFk ca/ cukrk gSA (A = T, C ≡ G)

DNA dh iqujko`fÙk v/Z laj{kh (Semiconservative) fof/ }kjk gksrh gSA
dk;Z &
1- dksf'kdk esa gksus okyh lHkh jklk;fud fØ;kvksa ij fu;a=k.k o mudk fu;eu djukA
2- vkuqokaf'kd y{k.kksa dks ,d ih<+h ls nwljh ih<+h esa ys ykukA

(2) RNA (jkbcksl U;wfDyd vEy) & ;g eq[;r% dksf'kdk nzO; o dsfUnzdk (Nucleolus) esa ik;k tkrk gSA blds vfrfjDr ;g
ekbVksdkWfUMª;k o gfjr yod esa Hkh ik;k tkrk gSA RNA ,d jTtqdh; (Single Stranded) gksrk gSA
viokn & fjvks ok;jl] okm.M (?kko) V~;wej ok;jl esa f} jTtqdh;
RNA vkuqokaf'kd o vkuqokaf'kd izdkj (t-RNA, r-RNA, Hn-RNA, Sn-RNA) dk gksrk gSA RNA esa jkbcksl 'kdZjk ik;h
tkrh gSA RNA esa pkj ukbVªkstu {kkj ikbZ tkrh gS
,Mhuhu(A), ;wjsfly (U), lkbVksflu (C), Xvkfuu (G)

dk;Z & RNA dk eq[; dk;Z izksVhu la'ys"k.k gSA

¬˝Ê≈UËŸ ‚¥‡ÀÊ·áÊ ∑§Ê ∑§ãŒ˝Ëÿ Á‚hUÊ¥Ã

§ ãÿÍÁÄ‹∑§ •ê‹ (DNA ∞fl¥ RNA) ∞fl¥ ¬˝Ê≈UËŸÊ¥ ∑§ ¬Ê⁄US¬Á⁄U∑§ ‚ê’ãäÊ ∑§Ê ∑§ÁãŒ˝ÿ Á‚hUÊ¥Ã ∑§ M§¬ ◊¥ ¡ÊŸÊ ¡ÊÃÊ „ÒU–
§ ∑§ãŒ˝Ëÿ Á‚hUÊãÃ ∑§Ê ¬˝ÁÃ¬ÊŒŸ Á∑˝§∑§ (1958) Ÿ Á∑§ÿÊ–
§ ßU‚ Á‚hUÊ¥Ã ∑§ •ŸÈ‚Ê⁄U ∑§ÊÁ‡Ê∑§Ê ∑§ ∑§ÊÁ‡Ê∑§Ê Œ˝√ÿ ◊¥ ‚ê¬ããÊ „UÊŸ flÊ‹Ë ¬˝Ê≈UËŸ ‚¥‡ÀÊ·áÊ ∑§Ë Á∑˝§ÿÊ ∑§Ê ÁŸŒ¸‡ÊŸ ∞fl¥ ÁŸÿ¥òÊáÊ ∑§ÊÁ‡Ê∑§Ê ∑§

∑§ãŒ˝∑§ ◊¥ ©U¬ÁSÕÃ D.N.A mUÊ⁄UÊ Á∑§ÿÊ ¡ÊÃÊ „ÒU– ßU‚ „UË ∑§ãŒ˝Ëÿ Á‚hUÊãÃ ∑§„UÃ „ÒU–
§ ¬˝Ê≈UËŸ ‚¥‡ÀÊ·áÊ ∑§Ë Á∑˝§ÿÊ ∑§Ê ÁŸŒ¸‡ÊŸ ∞fl¥ ÁŸÿ¥òÊáÊ D.N.A. mUÊ⁄UÊ ‚¥‡ÀÊÁcÊÃ ÁflÁ÷ããÊ ¬˝∑§Ê⁄U ∑§ R.N.A. ∑§ ◊Êäÿ◊ ‚ Á∑§ÿÊ ¡ÊÃÊ „ÒU–
§ D.N.A. •áÊÈ•Ê¥ ∑§ ̌ ÊÊ⁄U∑§ ∑˝§◊ mUÊ⁄UÊ m-RNA •áÊÈ•Ê¥ ∑§ ̌ ÊÊ⁄U∑§ ∑˝§◊ ∑§Ê ÁŸäÊÊ¸Á⁄UáÊ „UÊÃÊ „ÒU– ßU‚ Á∑˝§ÿÊ ∑§Ê •ŸÈ‹πŸ (Transcription)

∑§„UÃ „ÒU–

DNA RNA
•ŸÈ‹πŸ
‚¥‡ÀÊ¥·áÊ

§ ¡’ MRNA ∑§ãUŒ˝∑§ ‚ ∑§ÊÁ‡Ê∑§Ê ∑§ ∑§ÊÁ‡Ê∑§Ê Œ˝√ÿ ◊¥ •ÊÃÊ „ÒU ÃÊ M-RNA ∑§ ̌ ÊÊ⁄U∑§ ∑˝§◊ ‚ ¬˝Ê≈UËŸ •áÊÈ•Ê¥ ∑§ ÁŸ◊Ê¸áÊ ∑§ ŒÊÒ⁄UÊŸ ¬˝Ê≈UËŸ
•áÊÈ•Ê¥ ◊¥ •◊ËŸÊ¥ •ê‹Ê¥ ∑§Ê ∑˝§◊ ÁŸäÊÊ¸Á⁄UÃ „UÊÃÊ „ÒU– ÿ„U Á∑˝§ÿÊ SÕÊŸÊãÃ⁄UáÊ/•ŸÈflÊŒŸ (Translastion)  ∑§„U‹ÊÃË „ÒU–

§ DNA ∞fl¥ RNA ◊¥ •ÊŸÈflÊ¥Á‡Ê∑§ ‚ÍøŸÊ ßUŸ∑§ ˇÊÊ⁄U∑§ ∑˝§◊Ê¥ ∑§ M§¬ ◊¥ ©U¬ÁSÕÃ „UÊÃË „ÒU, ¡Ê ÁŸêãÊ ¬˝∑§Ê⁄U ‚ ¬˝flÊÁ„UÃ „UÊÃË „ÒU–

DNA m RNA
(Transcription) (Translation)

−
•ŸÈ‹πŸ SÕÊŸÊãÃ⁄UáÊ ¬̋Ê≈UËŸ

ßU‚ ¬˝∑§Ê⁄U DNA mUÊ⁄UÊ ÁŸÁ◊¸Ã m-RNA ∑§ ◊Êäÿ◊ ‚ ∑§ÊÁ‡Ê∑§Ê Œ˝√ÿ ◊¥¥ „UÊŸ flÊ‹ ¬˝Ê≈UËŸ ‚¥‡ÀÊ·áÊ ∑§Ë Á∑˝§ÿÊ ∑§Ê ÁŸÿ¥òÊáÊ ∞¥fl ÁŸŒ¸‡ÊŸ
Á∑§ÿÊ ¡ÊÃÊ „Ò– Á¡‚ Á∑˝§∑§ Ÿ ∑§ÁãŒ˝ÿ§ Á‚hUÊãÃ ∑§„UÊ– ÿ„U Á‚hUÊ¥Ã ‚÷Ë ¡ËfläÊÊ⁄UËÿÊ¥ ¬⁄U ‹ÊªÍ „UÊÃÊ „ÒU–
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fyax fu/kZj.k
§ Á‹¥ª ÁŸäÊÊ¸⁄UáÊ ∑§Ê •Á÷¬˝Êÿ ÿ„U „ÒU Á∑§ ©Uà¬ÛÊ „UÊŸ flÊ‹Ë ‚ãÃÊŸ ¬ÈòÊË „UÊªË ÿÊ ¬ÈòÊ–
§ ‹Ò¥Áª∑§ ªÈáÊ‚ÍòÊÊ¥ ‚ ßU‚ ’ÊÃ ∑§Ê ÁŸäÊÊ¸⁄UáÊ „UÊÃÊ „ÒU Á∑§ ©Uà¬ÛÊ „UÊŸ flÊ‹Ë ‚ãÃÊŸ ¬ÈòÊ „ÒU ÿÊ ¬ÈòÊË
§ Á¬ÃÊ ∑§ ªÈáÊ‚ÍòÊ XY

◊ÊÃÊ ∑§ ªÈáÊ‚ÍòÊ XX
§ Á‹¥ª ÁŸäÊÊ¸⁄UáÊ ∑§ Á‹∞ Á¬ÃÊ ∑§ ‹Ò¥Áª∑§ ªÈáÊ‚ÍòÊ Á¡ê◊ŒÊ⁄U „UÊÃ „ÒU–
§ ªÈáÊ‚ÍòÊ ∑§Ë πÊ¡ S≈U˛Ê‚’ª¸⁄U Ÿ ∑§Ë–
§ ¡’Á∑§ ªÈáÊ‚ÍòÊ ŸÊ◊ W. flÊÀ«Uÿ⁄U Ÿ ÁŒÿÊ

 

¬ÈL§·

(¬ÈòÊË) (¬ÈòÊË) (¬ÈòÊ) (¬ÈòÊ)

•äÊ¸‚ÍòÊË Áfl÷Ê¡Ÿ •äÊ¸‚ÍòÊË Áfl÷Ê¡Ÿ

SòÊË

22+X

44+XX 44+XX 44+XY 44+XY

44+ XY 44+ XX

22+Y 22+X 22+X

Á≈U«˜U«UÊ¥ ∞fl¥ •ãÿ ∑§Ë≈UÊ¥ ¬⁄U Á∑§∞ •¬Ÿ •äÿÿŸÊ¥ ‚ ÁflÀ‚Ÿ ÃÕÊ S≈UËflã‚ Ÿ Á‹¥ª ªÈáÊ‚ÍòÊ ∑§Ë •fläÊÊ⁄UáÊÊ ŒË– ◊ŸÈcÿ ◊¥ ªÈáÊ ‚ÍòÊÊ¥ ∑§ 23
¡Ê«∏ (46 ªÈáÊ‚ÍòÊ) „UÊÃ „Ò¥U– Ÿ⁄U ÃÕÊ ◊ÊŒÊ ◊¥ 22 - 22 ¡Ê«∏ ªÈáÊ‚ÍòÊÊ¥ ∑§ ‚◊ÊŸ „UÊÃ „ÒU– ßUã„U •Á‹¥ª ‚ÍòÊ ∑§„UÃ „ÒU– 23 flÊ¥ ¡Ê«∏Ê ªÈáÊ‚ÍòÊ Á÷ÛÊ
„UÊÃÊ „ÒU Á¡‚ Ÿ⁄U ◊¥ XY ‚ ÃÕÊ ◊ÊŒÊ ◊¥ XX ‚ ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃ „Ò¥– ßU‚ Á‹¥ª ªÈáÊ‚ÍòÊ ∑§„UÃ „ÒU–ÿÈÇ◊∑§¡ŸŸ ∑§Ë ¬˝Á∑˝§ÿÊ ‚ ¬ÈM§· ◊¥ 22+X ÃÕÊ
22+Y ŒÊ ¬˝∑§Ê⁄ ∑§U ‡ÊÈ∑˝§ÊáÊÈ ’ŸÃ „Ò¥ ¡’Á∑§ SòÊË ◊¥ ‚÷Ë •á«U 22 + X ¬˝∑§Ê⁄U ∑§ „UÊÃ „Ò¥U– •Ê⁄‘Uπ ◊¥ S¬CU „UÊÃÊ „ÒU Á∑§, ¬ÈM§· ∑§ X ‡ÊÈ∑˝§ÊáÊÈ ‚ •á«U
∑§Ê ÁŸ·øŸ „UÊŸ ¬⁄U ¬ÈòÊË (XX) ¡’Á∑§ Y ‡ÊÈ∑˝§ÊáÊÈ ÃÕÊ •á«U ∑§ ÁŸ·øŸ ‚ ¬ÈòÊ (XY) ∑§Ë ©Uà¬ÁÃ „UÊÃË „ÒU–

•Ã— ¬ÈòÊ ÿÊ ¬ÈòÊË ∑§Ë ©Uà¬ÁÃ „UÃÈ ¬ÈM§· ∑§ ‡ÊÈ∑˝§ÊáÊÈ ©UûÊ⁄UŒÊÿË „UÊÃ „ÒU–

q q q
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thoksa ds ukedj.k ,oa oxhZdj.k ds vè;;u dks ofxZdh (Taxonomy) dgrs gSaA lthoksa dks mudh lekurk ,oa fHkUurk ds
vk/kj ij fofHkUu lewgksa ,oa oxksZa esa j[kus dh fof/ dks oxhZdj.k rFkk thofoKku dh bl 'kk[kk dks oxhZdj.k foKku (Systematics)
dgrs gSaA

tkWu js (Johan Ray) us loZizFke tkfr (Species) 'kCn dk iz;ksx fd;kA
dSjksyl fyfu;l us mudh iqLrd ^flLVsek uspqjh* esa f}uke i¼fr izLrqr dhA
dSjksyl fyfu;l dks vk/qfud oxhZdj.k dk firk (Father of Modern Taxonomy) dgrs gSaA ^^tsusjk IykUVSje** uked

iqLrd esa fyfu;l us ySafxd y{k.kksa ds vk/kj ij ikniksa dks oxhZd`r fd;kA
f=kuke i¼fr dks gsdy }kjk fn;k x;kA
ikap txr iz.kkyh jkcVZ ,p fOgVsdj us nhA
oxhZdj.k dh izkFkfed bdkbZ ^tkfr* o loksZPp bdkbZ ^txr* (Kingdom) gSA
(û) la?k izksVkstksvk (Protozoa) : (Protus = First + Zoom = Animal)

§ ;s ljyre lajpuk okys ,d dksf'kdh; o lw{en'khZ tho gSA bUgsa Animalcules ds uke ls Hkh tkuk tkrk gSA
§ budk 'kjhj vlefer] f}ik'oZlefrr] vjh; lefer ;k xksykdkj gksrk gSA
§ 'kjhj uXu ;k isfydy ds eghu vkoj.k ls f?kjk gksrk gSA
§ xeu dwVikn] d'kkHk ;k i{ekHk }kjk gksrk gSA
§ ty fu;eu ,oa mRltZu ladqpu'khy jl/kfu;ksa }kjk gksrk gSA

mnkgj.k & vehck] iSjkehf'k;e] IykTeksfM;eA
(ü) la?k ikWjhiQsjk (Porifera) : (Poros = Pore + Fere = To bear)

§ blds lnL;ksa dks Liat ds uke ls tkuk tkrk gSA
§ 'kjhj dh lrg ij vla[; lw{e fNnz ik;s tkrs gS ftuds }kjk ikuh Liat xqgk esa izos'k djrk gSA ;s vkWfLV;k dgykrs

gSaA
§ ;s izk.kh f}Lrjh; gksrs gSaA ckg~; Lrj ;k MeZy midyk piVh fiusdkslkbV~l dh rFkk vkUrfjd Lrj ;k tBjh;

midyk dkWyj dksf'kdkvksa ;k dhi dksf'kdkvksa  (Choanocytes) dh cuh gksrh gSA
§ 'kjhj esa uky ra=k iz.kkyh gksrh gS ftlds }kjk ukysa Liatxqgk (Spongocoel) esa [kqyrh gSA
§ 'kjhj ds Lrjksa ds eè; dSfY'k;e dkcksZusV ;k flfydk dh cuh df.kdkvksa ;k Lik¡ftu rarqvksa dk vUr% dadky

ik;k tkrk gSA
mnkgj.k & lkbdu] ;wIysDVsyk] ;wLikaft;kA

(ý) lhysUVªsVk (Coelentrata) : (Coel = Hollow + enteron = Intestine)

§ bl la?k esa cgqdksf'kdh;] vjh; lefefr okys tUrq ik;s tkrs gSa bu tUrqvksa dk 'kjhj dk xBu mQrdh; Lrj okyk
gksrk gSA

§ ;s tUrq ,dy] fuogh] LFkkuc¼ ;k Lora=k rSjus okys gksrs gSA
§ 'kjhj ds 'kh"kZ ij fNnzuqek eq[k ik;k tkrk gS tks eq[k o xqnk nksuksa dk dk;Z djrk gSA
§ blesa 'olu] mRltZu rFkk ifjlapj.k ra=k dk vHkko gksrk gSA
§ na'k dksf'kdk;sa ik;h tkrh gS tks vk/kj ls fpidus] vkRej{kk djus] Hkkstu idM+us esa lgk;rk djrh gSA

tarq txr dk oxhZdj.k
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mnkgj.k & gkbMªk] vkWjhfy;k] esMªhiksjk
(þ) IysVhgSfYeUFkht (Platyhelminthes) :  (Platy = Flat + helminthes = Worms)  (piVs d`fe)

§ tUrq f=kLrjh;] f}ik'oZ lefer] vxqgh; gksrs gSaA
§ 'kjhj v/j ls piVk gksrk gSA 'kjhj [kf.Mr o v[kf.Mr gksrk gSA 'kjhj ij eksVk D;wfVdy dk vkoj.k ik;k tkrk

gSA
§ 'kjhj f=kLrjh;] vkgkjuky viw.kZ] eq[k ik;k tkrk gS ysfdu xqnk dk vHkko gksrk gSA
§ mRltZu Tokyk dksf'kdkvksa }kjk gksrk gSA

mnkgj.k & Iysusfj;k] iQsf'kvksyk] Vhfu;k] lsftusVk
(ÿ) ,YdsgsYfeUFkht (Aschelminthes) :

§ bl la?k ds lnL; xksyd̀fe Hkh dgykrs gSaA 'kjhj [k.Mfoghu] f}ik'oZ lefer rFkk f=kLrjh; gksrk gSA
§ 'kjhj ij eksVk D;wfVdy dk vkoj.k ik;k tkrk gSA
§ bl la?k ds lnL;ksa esa nsgxqgk dwV xqgk (Pseudo coelom) izdkj dh gksrh gSA
§ lnL;ksa esa 'olu o ifjogu ra=k dk vHkko gksrk gSA
§ mRltZu ra=k mRlthZukyksa ;k izksVksusfÚfM;k dk cuk gksrk gSA

mnkgj.k & ,Ldsfjl] okmQpsfj;k] VªkbcksylA
(ö) la?k ,susfyMk (Annelida) : (Annulus = Little Ring + Eidos = Form)

§ bl la?k ds lnL; f}ik'oZ lefer rFkk f=kLrjh; gksrs gSaA
§ 'kkjhfjd laxBu vax ra=k (Organ System) izdkj dk gksrk gSA
§ 'kjhj f}ik'oZlefer] f=kLrjh;] okLrfod nsgxqgh; ,oa okLrfod [k.Mh;Hkou ;qDr gksrk gSA
§ ifjogu ra=k cUn izdkj dk gksrk gSA 'olu o.kZd gheksXyksfcu IykTek esa ?kqyk gksrk gSA
§ mRltZu fØ;k usÚhfM;k }kjk gksrh gSA

mnkgj.k & usfjl] iQsjsVhek] tksad
(÷) vkFkzksZiksM+k (Authropoda) : (Arthros = Jointed + Podas = Foot)

§ tUrqvksa dk 'kjhj f}ik'oZ lefer] f=kLrjh; rFkk flj] o`{k o mnj esa caVk gksrk gSA
§ 'kjhj D;wfVdy ls cus eksVs] n`<+ vkoj.k ls f?kjk gksrk gSA
§ tyh; tUrq esa 'olu vax Dykse] LFkyh; tUrqvksa esa Vªsfd;k ;k cqdyaXl rFkk 'kjhj dh lrg ls lkekU; folj.k

fØ;k }kjk gksrk gSA
§ nsgxqgk cM+h o jDr ls Hkjh gksrh gS tks ghekslhy (Haemocoel) dgykrh gSA
§ jDr jaxghu] dqN tUrqvksa esa uhyk gksrk gSA
§ ifjlapj.k ra=k [kqys izdkj dk gksrk gSA
§ mRltZu xzhu xzafUFk;ksa ,oa eSYihft;u ufydkvksa }kjk gksrk gSA

mnkgj.k & edM+h] isfyeksu] feyhihM] eD[kh] fcPNw] fVM~MkA
(ø) eksyLdk (Mollusca) : (Mollis = Soft)

§ bu tUrqvksa dk 'kjhj fyiQkiQsuqek esUVy ls f?kjk jgrk gSA 'kjhj f}ik'oZ lefer] f=kLrjh; ,oa v[k.Mh; gksrk gSA
§ 'olu o.kZd ghekslk;fuu ik;k tkrk gSA ifjlapj.k ra=k [kqys izdkj dk gksrk gSA oxZ fliQsyksiksM+k esa cUn izdkj

dk ifjlapj.k ra=k gksrk gSA
§ mRltZu o`Dd ;k esVkusÚhfM;k ;k ckstsul ds vax ;k dscj dh xzafFk }kjk gksrk gSA
§ us=k o LVsVksflLV laosnh vax ik;s tkrs gSaA

mnkgj.k & dkbVu] ikbyk (?kksa?kk)] ;wfu;ksa (lhih)] vkWDVksilA
(ù) la?k & bdkWbuksMesZVk (Echinodermata) :  (Echinos = Spiny + Derma = Skin)
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§ 'kjhj cgqdksf'kdh; o f=kLrjh;A ykokZ voLFkk esa f}ik'ohZ; lefer gksrk gS ysfdu o;Ld voLFkk esa iap vjh;
lefer gksrk gSA

§ 'kjhj ukykdkj ;k rkjs leku] [k.M foghu rFkk iQwyuqek gksrk gSA
§ xeu ds fy, fo'ks"k izdkj ds NksVs&NksVs ukyikn (Tube Feet) ik;s tkrs gSaA
§ ty ifjogu ra=k (Water Vascular System) Hkkstuxzg.k] laosnuk xzg.k o 'olu esa lgk;d gksrk gSA

mnkgj.k & bdkbul] ,sUVhMkWWu] ,sLVsfj;kl] vkWfiQ;ksfFkzDl] OgsyfiQ'k (Whalefish) Lruh

eNfy;k¡ tks okLro esa eNyh ugha gSa 
uke la?k 

ØsfiQ'k (Crayfish) vkFkksZiksMk 
dVyfiQ'k (Cuttlefish) eksyLdk 
tsyhfiQ'k (Jellyfish) lhysUVªsVk 

flYojfiQ'k (Silverfish) vkFkzksZiksMk 
LVkjfiQ'k (Starfish) bdkbuksMesaVk 

OgsyfiQ'k (Whalefish) Lruh 
 

d'ks:dh tUrqvksa dk oxhZdj.k

dkWMsZVk (Chord = Striry or Cord, Ata = Bearing) 'kCn dk iz;ksx loZizFke ckYiQkWj (Balfour) }kjk fd;k x;kA dkMZsVk 'kCn
dk vFkZ gS ^^jLlh ds leku lajpuk /kj.k djus okys tUrq** tUrqvksa dh la[;k ds vk/kj ij lewg filht bl la?k dk lcls cM+k
oxZ gS tcfd ,EiQhfc;k lcls NksVk oxZ gSA

eq[; y{k.k &
1- i`"B jTtq ;k uksVks dkWMZ dh mifLFkfr
2- i`"Bh; ukyor~ dsUnzh; raf=kdk jTtq dh mifLFkfr
3- xzluh; Dykse njkjs
4- cUn jDr ifjogu ra=k
5- ;d`r fuokfgdk ra=k dh mifLFkfr
6- is'kh; ân; tks ân;koj.k ls f?kjk jgrk gSA

§ Øsfu,Vk & flj] djksfV ,oa diky mifLFkr
§ ,Øsfu,Vk & flj] djksfV ,oa diky dk vHkko
§ ,XuSFkk & tcM+s ,oa tksM+hnkj mikaxksa dk vHkko
§ XuSFkksLVksesVk & tcM+s o tksM+hnkj mikax mifLFkfr
§ ,fEu;ksVk & ,fEu;ksu uked ckg~; Hkzw.kh; f>Yyh mifLFkr
§ ,u,fEu;ksVk & ,fEu;ksu uked ckg~; Hkwz.kh; f>Yyh dk vHkko

(û) izksVksdkWMZsVk@,Øsfu;k &
§ bu tUrqvksa esa diky vuqifLFkr gksrk gSA ;s lHkh tUrq leqnzh ty esa ik;s tkrs gSaA
§ diky] flj Li"V rFkk d'ks:d n.M vuqifLFkr gksrk gSA
§ okLrfod tcM+ksa dk vHkko gksrk gSA
§ i`"B jTtq ds vk/kj ij bls nks mila?kksa esa ck¡Vk x;k gSA

(ü) ;wjksdkMZsVk@V~;wfudsVk &
§ bu tUrqvksa esa i`"BjTtq dsoy ykokZ dh iw¡N esa gh ikbZ tkrh gSA
§ 'kjhj ds pkjksa vksj V~;wfuflu dk vkoj.k ik;k tkrk gSA
§ bu tUrqvksa esa izfrxkeh (Retrogressive) dk;kUrj.k ik;k tkrk gSA

mnkgj.k & vkWbdksIywjk] gkMsZekfu;k] ikbjkslksek
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(ý) mila?k & fliQSyksdkWMsZVk
§ d'ks:fd;ksa esa i`"B jTtq o raf=kdk jTtq 'kjhj dh iwjh yEckbZ esa ,d fljs ls nwljs fljs rd iQSyh jgrh gSA
§ mRltZu izksVksusfÚfM;k }kjk gksrk gSA
§ ân; ,oa 'olu o.kZd vuqifLFkr gksrs gSaA

mnkgj.k & ,fEiQvkWDll
la?k&filht &
§ tUrqvksa dk 'kjhj rdqZ:ih o /kjk jsf[kr gksrk gSA
§ 'olu 5-7 tksM+h Dykseksa }kjk gksrk gSA
§ ân; f}d{kh; gksrk gS tks f'kjh; ân; (Venous heart) dgykrk gSA jDr esa RBC ik;h tkrh gSA
§ 10 tksM+h diky raf=kdk;sa ik;h tkrh gSA

mnkgj.k & LdkWfy;kssMkWu] ysfc;ks] fgIiksdsEil
la?k&,fEiQfc;k &
§ ;s tUrq ty o Fky nksuksa vkoklksa esa ik;s tkrs gSa] blfy, bUgsa mHk;pj tUrq dgrs gSaA
§ 'kjhj flj] /M+] iwaN esa foHksfnr gksrk gSA vxzikn esa pkj o i'pikn esa ikap vaxqfy;ka ikbZ tkrh gSA
§ ;s 'khr :f/j okys tUrq gSA ân; rhu os'eh gksrk gSA blesa nks vkfyUn ,oa ,d fuy; gksrk gSA
§ RBC dsUnzd ;qDr] v.Mkdkj o mHk;ksÙky izdkj dh gksrh gSA
§ o`Dd ,d tksM+h o ehtksusÚksl izdkj ds gksrs gSaA
§ 10 tksM+h diky raf=kdk;sa ikbZ tkrh gSA

mnkgj.k & esa<+d] bfDFk;ksfiQ'k] lsykesaMªk
Lka?k&jsIVhfy;k@ljhl`i &
§ ;s tUrq izk;% jsax dj pyus okys o fcydkjh gksrs gSaA
§ 'kjhj flj] xnZu] /M+ o iwaN esa foHksfnr gksrk gSA
§ nks tksM+h ikap u[kj ;qDr vaxqfy;ksa okys ikn ik;s tkrs gSaA liksZa esa iknksa dk vHkko gksrk gSA
§ Ropk lw[kh] [kqjnjh] xzafFk foghu gksrh gSA
§ ân; viw.kZ pkj d{kksa dk cuk gksrk gSA buesa nks Li"V vkfyUn o fuy; viw.kZ :i ls foHkkftr gksrs gSaA exjePN o

?kfM+;ky esa fuy; iw.kZ foHkkftr gksrk gSA
§ 12 tksM+h diky raf=kdk;sa ikbZ tkrh gSA

mnkgj.k & fNidyh] fxjfxV] exjePN] vtxj] dkscjkA
la?k&,oht@i{khoxZ &
§ bu izkf.k;ksa dk 'kjhj fiPN ls <dk gksrk gSA vxzikn ia[kksa esa :ikUrfjr gks tkrs gSaA
§ 'kjhj ukSdkdkj o /kjk jsf[kr gksrk gSaA
§ i'pikn ij pkj&pkj u[kj;qDr vaxqfy;k¡ gksrh gSA
§ 'kYd dsoy i'p iknksa ij ik;s tkrs gSaA
§ ew=kk'k; dk vHkko gksrk gSA ;s izk.kh ;wfjd vEy dk mRltZu djrs gSaA
§ 12 tksM+h diky raf=kdk,sa ikbZ tkrh gSA
§ eknk tUrq esa ck¡;k v.Mk'k; rFkk v.M okfguh mifLFkr gksrh gSA ;s vaMt (v.Ms nsus okys) izk.kh gSA
§ bu izkf.k;ksa esa iSr`d laj{k.k ik;k tkrk gSA

mnkgj.k & dcwrj] MksMks] xksM+ko.k] vkWfLVªp] eksjA
la?k&Lruh &
§ ân; iw.kZr;k pkj os'eh gksrk gSA dsoy ck¡;k nSfgd pki mifLFkr gksrk gSA
§ RBC xksykdkj o dsUnzd jfgrA
§ o`Dd esVkusfÚd izdkj ds gksrs gSA ;s izk.kh ;wfj;k dk mRltZu djrs gSaA
§ ;s izk.kh lerkih gksrs gSaA
§ 12 tksM+h diky raf=kdk;sa ik;h tkrh gSA

mnkjg.k & ,dsfMuk] daxk:] >kmQ pwgk] gkFkh euq";] pexknM+] JwA
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tSo iSVsaV
(Bio Patent)

;g ,d fo'ks"k izdkj dk dkuwu gSA ftlds rgr ljdkj fdlh O;fDr dks mlds }kjk fd, x, vkfo"dkj dk ,d fuf'pr
le; rd ds fy, mi;ksx] miHkksx] O;olk; o o`f¼ djus dk fo'ks"k vfèkdkj iznku djrh gSA ljdkj }kjk iznÙk ;g fo'ks"k vf/
dkj gh tSo iSVsaV dgykrk gSA

§ Hkkjr esa tSo iSVsaV dh vof/ 20 o"kZ gSA
§ tSo iSVsaV ,DV 1970 esa cukA
§ Hkkjr esa tSo iSVsaV ,DV 20 vizSy 1972 dks ykxw gqvkA

tSo iSVsUV%& iSVsaV fuEu ij fn;k tkrk gSaA
§ fdlh vkfo"dkj ij
§ fdlh iwoZ vkfo"dkj esa lq/kj djus ij
§ isVsUV dkuwu WTPO (fo'o ckSf¼d lEink laxBu) }kjk cuk;k tkrk gSaA

isVsUV ds izdkj&
§ mi;ksfxrk isVsaV (Utility patent)%& ;g isVsUV midj.k] e'khu] jklk;fud inkFkZ o fdlh lw=k dk vkfo"dkj djus ij fd;k

tkrk gSaA bl isVsUV dh vof/ 20 o"kZ gSaA
§ ikni isVsUV (Plant Patent)%& ikniksa ,oa muds mRiknksa ij fd;k tkus okyk isVsUVA

LrEHk dksf'kdk
(Stem Cell)

'kjhj dh ,slh dksf'kdk,a tks Hkzw.kh; fodkl ds nkSjku ,oa o;Ld tho ds 'kjhj esa fdlh fo'ks"k izdkj ds dksf'kdk lewg ;k
mÙkd ds ifjo/Zu dk vk/kj gksrh gS] LrEHk dksf'kdk,a dgykrh gSA

os LrEHk dksf'kdk,a tks 'kjhj dh fdUgha Hkh dksf'kdkvksa ds ifjo/Zu dk vk/kj cu ldrh gS] iw.kZ'kDr (Totipotent) dksf'kdk,a
dgykrh gSA
LraHk (LVse) dksf'kdk ds izdkj&
§ VksVhiksVsUV LVse lSy& ;s ,slh LraEHk dksf'kdk,a gksrh gSa] tks 'kjhj dh lHkh dksf'kdkvksa dk fuekZ.k dj ldrh gSaA ;s IyslsaVk

dk fuekZ.k dj ldrh gSaA
§ IywjhiksVsUV LVse lSy& ;s IyslsaVk ds vykok lHkh dksf'kdkvksa dk fuekZ.k dj ldrh gSaA
§ eYVhiksVsUV LVse lSy& ;s lhfer mi;ksx okyh LVse lSy gSaA D;ksafd ;s dqN gh izdkj dh dksf'kdkvksa dk fuek.kZ dj ldrh

gSSaA
LVse lSy rduhd dk 'kks/ dk;Z djus okyh laLFkk,a&

(i) ,El fnYyh & blesa ifCyd LVse lSy cSad dh LFkkiuk dh xbZ gSaA
(ii) NBCS & cSaxyksj

LVse lSy ls ekuo 'kjhj esa 225 izdkj ds mrd curs gSaA

fo'ks"k (Special)
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Dyksfuax
(Cloning)

fdlh dksf'kdk essa ckjEckj foHkktu gksus ls dksf'kdkvksa dk lewg curk gS] dksf'kdkvksa ds bl lewg ls u, tho dk fuekZ.k
gksrk gSA cuus okyk ;g u;k tho Dyksu dgykrk gSA rFkk Dyksu cukus dh izfØ;k dks Dyksfuax dgrs gSA

jkWtySaM fo'ofo|ky; ds izks- MkW- b;kWu foYeqV us ,d HksM+ ds Lru dh LrEHk dksf'kdk fudkyh rFkk bl dksf'kdk dks nwljh
HksM+ ds xHkkZ'k; esa LFkkfir fd;kA bl nwljh HksM+ ls ,d ubZ HksM+ us tUe fy;k tks gwcgw ml HksM+ ds tSlh Fkh ftl HksM+ ds Lru
dh dksf'kdk yh xbZ FkhA bl u, HksM+ dk uke MkWyh j[kk x;k tks dh ,d Dyksu gSA

§ MkWyh dks tUe nsuh okyh HksM+ Saroget Mother ;k LFkkUuiu ek¡ dgykrh gSA
Note : ,aMªh cUnj dk izFke Dyksu FkkA

§ MkWyh dk tUe 1996 esa gqvk Fkk fdUrq 1997 esa izdk'k esa vk;k FkkA

ij[kuyh f'k'kq
(Test Tube Baby)

,slh eknk,sa ftuesa xHkZ/kj.k ugha gks ikrk gS muds 'kjhj ls vaMs dks fpfdRldh; izfØ;ksa ds }kjk ckgj fudky fy;k tkrk gSS
rFkk iz;ksx'kkyk eas vuqdwy ifLFkfr;ksa esa fudkys x, v.Ms dks ij[kuyh (Test Tube) esa j[kdj mi;qDr uj ds 'kqØk.kqvksa ls fu"ksfpr
djok;k tkrk gS bl izdkj fu"ksfpr v.Ms dks iqu% ekrk ds xHkkZ'k; esa jksfir (Implant) dj fn;k tkrk gS bl izdkj ekrk ls lkekU;
f'k'kq dk tUe gksrk gS bl izfØ;k esa tUe ysus okys f'k'kq dks ij[kuyh f'k'kq dgrs gS] D;ksafd bl f'k'kq ds fu"kspu dh fØ;k ij[kuyh
esa lEiUu gksrh gSA

§ uj ds 'kqØk.kqvksa dk thou dky 72 ?k.Vs dk gksrk gS ;fn bl le;kof/ esa 'kqØk.kq v.Ms ds lEidZ esa vk tkrs gS rks
fu"kspu lEHko gks tkrk gSA

§ fo'o dk igyk ij[kuyh f'k'kq & ywbl tkW; czkmu (fczVsu) 25 tqykbZ 1978

§ Hkkjr dk izFke ij[kuyh f'k'kq & g"kkZ & 1986 (pSUubZ)

d`f=ke xHkkZ/ku
(Artificial Insimilation)

§ bls A.I. Hkh dgrs gSA
§ uj i'kqvksa ds oh;Z dks eknk i'kq dh ;ksfu rd ;a=kksa dh lgk;rk ls igq¡pkdj eknk i'kq dks xfHkZr djus dh izfØ;k d̀f=ke

xHkkZ/ku dgykrh gSA
§ i'kqvksa ds oh;Z dks rjy ukbVªkstu xSl esa –196º C rki ij lajf{kr fd;k tkrk gSA
§ rjy ukbVªkstu xSl dk mi;ksx eap (LVst) ij /q¡vk ds ckny cukus ds fy, Hkh fd;k tkrk gSA
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(A) e/qeD[kh ikyu (Apiculture)

§ e/qeD[kh dk oSKkfud rjhdks ls ikyu djuk ,ihdYpj dgykrk gSA
§ e/qeD[kh dk leqnk; & jkuh (,d Nrs esa ,d)] jktk] Jfed] pkSdhnkj vkfn lnL; gksrs gSaA
§ e/qeD[kh ,d lkekftd izk.kh gSaA
§ jktk e/qeD[kh jkuh ds vkns'k ij ikuh bdV~Bk djrh gSaA
§ Jfed iQyksa ls e/q jl bdV~Bk djrs gSaA
§ e/qeD[kh ds 'k=kq%& oSDl ekWFk] dkyh phaVh] fdax Øks vkfnA
§ jkuh ,d fnu esa yxHkx 2000-2500 v.Ms nsrh gSaA
e/qeD[kh dh iztkfr;k¡%&
(i) ,fil bfUMdk

(a) ;g Hkkjrh; e/qeD[kh (Indian bee) gSA
(b) ;g va/sjs esa jguk ilan djrh gSA

(ii) ,fil MksjlsVk
(a) ;g pV~Vkuh e/qeD[kh (Rock bee) gSA
(b) ;g lcls cMh e/qeD[kh gSA
(c) blls lokZf/d 'kgn izkIr gksrk gSA
(d) bls lkjax eD[kh Hkh dgrs gSA

(iii) ,fil iQyksfj;k & ;g lcls NksVh e/qeD[kh gSA
(iv) ,fil esfyiQsjk & ;g O;kolkf;d n`f"V ls lokZf/d egRoiw.kZ gSA
rF; (Facts)

§ jkuh eD[kh iks"k.k esa Royal Jelly ysrh gSA
§ 'kgn ds mi;ksx ls gheksXyksfcu c<rk gSA
§ e/qeD[kh esa vfu"ksd tuu ik;k tkrk gSA
§ ,fil e/qeD[kh ds oa'k dk uke gSA
§ e/qeD[kh dk ykokZ esxV dgykrk gSA

(B) js'ke dhV ikyu (Sericulture)

§ js'ke fuekZ.k dh [kkst ch-lh- Lotzu us dhA
§ js'ke dhV ikyu dks lsjhdYpj dgrs gSA
§ Hkkjr esa js'ke dhV dk vè;;u iwlk bULVhV~;wV ubZ fnYyh esa fd;k tkrk gSA

tUrqvksa dk vkfFkZd egRo
(Economic Importance of Animals)
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js'ke dhV dh iztkfr;k¡ %&
(a) eycjh f'kYd oeZ@ckWfEcDl eksjkbZ
(b) ewaxk js'ke
(c) Vlj js'ke
(d) vksd js'ke

§ ckWfEcDl eksjkbZ dhV lgrwr dh ifÙk;ksa dks [kkrk gSA
§ ckWfEcDl eksjkbZ ls loksZÙke fdLe dk js'ke izkIr fd;k tkrk gSA
§ ckWfEcDl eksjkbZ iw.kZr% ikyrw gS rFkk blls izkIr js'ke dk jax liQsn ;k ihyk gksrk gSA
§ ckWfEcDl ds v.Ms ls dSVjfiYyj ykokZ fudyrk gSA
§ dSVj fiYyj ds pkjksa vksj js'ke fyiV tkrk gS ftlls dksdwu lajpuk dk fuekZ.k gksrk gSA

js'ke dk vkfFkZd egRo %&
(i) oL=k fuekZ.k
(ii) isjk'kwV fuekZ.k
(iii) Vk;j fuekZ.k
rF; (Facts)

§ Hkkjr esa igyk js'ke vuqla/ku dsUnz if'pe caxky esa lu~ 1943 esa LFkkfir fd;k x;kA
§ Hkkjr esa js'ke mRiknu dk lcls cM+k dsUnz eSlwj (dukZVd) gSA

(C) eRL; ikyu (Fishery)

§ tyh; izk.kh;ksa (tUrq o ikni) dk lao/Zu ty&lao/Zu ;k ,DokdYpj (Aquaculture) dgykrk gSA
§ eRL; ikyu o mRiknu dks filhdYpj (Pisiculture) dgrs gSA
§ Hkkjr dk eRL; mRiknu esa nwljk LFkku gSA (izFke phu dk gS)
§ eNfy;ksa dks Hkkstu ds :i esa mi;ksx fd;k tkrk gSA
§ eNyh;kas ds v[kkn~; Hkkx dks i'kqvksa o eqfxZ;ksa dks f[kyk;k tkrk gSa ftls fiQ'k ehy (Fish meal) dgrs gSA
§ eNyh ds yhoj ds rsy esa Vit-A izpqj ek=kk esa ik;k tkrk gSA
§ eysfj;k ds tSfod fu;a=k.k esa xSEcwfl;k (Gambusia) eNyh dk iz;ksx fd;k tkrk gSA
§ ysfc;ks dks Hkkjrh; dkWiZ eNyh dgrs gSA
§  dryk&dryk lcls cM+h Hkkjrh; dkWiZ gSA
§ VksjihMks fo|qrehu gSA
§ LdkWfy;ksMkWu dks dqÙkk eNyh dgrs gSA
§ rkjkeNyh (Star Fish) okLrfod eNyh ugha gSA
§ njh;kbZ ?kksM+s dks /jrh dk jkM+kj Hkh dgrs gSA

◊¿UÁ‹ÿÊ¥ ∑§ ‚Ê◊Êãÿ ⁄UÊª
⁄UÊª ∑§Ê ¬˝∑§Ê⁄U ⁄UÊ∑§ ⁄UÊ∑§ÕÊ◊
‚¥∑˝§Ê◊∑§ „UË◊Ê⁄‘UÁ¡∑§ ‚Áå≈UÁ‚Á◊ÿÊ ‚¥∑˝§Ê◊∑§ ¬Áã∑˝§∞Á≈U∑§ ãÿÍ⁄UÊÁ‚‚

O2, Co2, pH •ÊÁŒ ∑§Ê ÁSÕ⁄U ⁄UπŸÊ Á»§‡Ê »§Ê◊¸ ∑§Ê ‚¥∑˝§◊áÊ ‚ ’øÊfl
¬˝ŒÍ·áÊ ¡ÁŸÃ Áª‹‚«∏Ÿ (Gill Rot or Blackning of Gills) Á»§Ÿ‚«∏Ÿ (Finrot or Cutting Down of Fins)

Á»§‡Ê »§Ê◊¸ ∑§Ê ¬˝ŒÍ·áÊ ⁄UÁ„UÃ ⁄UπŸÊ «˛UÊÚå‚Ë (Dropsy of Swollen Belly)

’Ês ¬⁄U¡ËflË ¡ÁŸÃ Á»§‡Ê ‹ÊßUÊ‚ (Fish Lice)
◊Ò‹ÁÕ•ÊÚŸ (w.z Á◊‹Ë/‹Ë≈U⁄U) ∑§Ê ©U¬ÿÊª
¡Ò‚ ó •ª¸È‹‚ (Argulus)
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(D) eqxhZikyu (Poultry)

§ vPNk ekal nsus okyh eqfxZ;ksa dks czk,yj (Brilar) dgrs gSA
§ eqxhZ dk oSKkfud uke ¶xSyl MksesfLVdl¸ gSaA
§ eqxhZ;ksa ds 'kjhj dk rkieku 105°F ls 109°F rd gksrk gSaA
§ dqDdqV ikyu es Hkkjr dk fo'o eas NBk LFkku gSaA
§ eqxhZ ds v.Mksa ds fy, mi;qDr uLyksa dks ysvj (Layer) dgrs gSaA
eqxhZ ds v.Msa es fuEu iks"kd rRo gksrs gSa&
§ izksVhu (6.6 xzke)] olk (5.5 xzke)] dkcksZgkbMªsV (0 xzke) dSfYl;e (0.3 fefyxzke)] ykSg] iQkWLiQksjl] foVkfeu&D]

foVkfeu B1] foVkfeu B2] foVkfeu C vkfnA
Hkkjr esa eqxhZ dh uLysa%&
§ nslh uLysa&vlhy] ?ks?kl] czãk] fpVxkao] vkfnA
§ fons'kh uLysa& OgkbV ySxgkWuZ] vkbyS.M jsM] IykbZ ekmFk jkWd] U;q gSEilk;j vkfnA
rF;&
§ vlhy eqxhZ;k¡ Cook fighiting  [ksy ds fy, e'kgwj gSaA
§ ySx gkWuZ fo'o dh loZJs"B v.Mk mRiknd eqxhZ gSaA
§ czkã eqxhZ ehV ds fy, ikyh tkrh gSaA
§ v.Mksa ls lacaf/r Økafr ^jtr Økafr* gSA
eqfxZ;ks ds jksx
(a) eqxhZ pspd (Fowl pox)

(b) jkuh[ksr (Ranikhet)

(c) ,Lijftyksfll
(d) vfrlkj (Fowl cholera)

◊ÈÁª¸ÿÊ¥ ∑§ ‚Ê◊Êãÿ ⁄UÊª
⁄UÊª ∑§Ê ¬˝∑§Ê⁄U ∑§Ê⁄U∑§ ∑§Ê ŸÊ◊ ⁄UÊª ∑§ ‹ˇÊáÊ ⁄UÊ∑§ÕÊ◊

I. Áfl·ÊáÊÈ¡ÁŸÃ ⁄UÊª
v. ⁄UÊŸËπÃ, ‚’‚ ‚Ê◊Êãÿ ⁄UÊª ¬Ò⁄UÊÁ◊Ä‚Ê Áfl·ÊáÊÈ ¿UË¥∑§, ¬Ë‹Ê-‚»§Œ, «UÊÿÁ⁄UªÊ, { ‚åÃÊ„U ∑§Ë •flSÕÊ ◊¥ ©UÁøÃ

Á‚⁄U ∑§Ê ÉÊÍ◊ ¡ÊŸÊ (twisting) ≈UË∑§Ê∑§⁄UáÊ ‚¥∑˝§Á◊Ã ⁄UÊª ‚ •‹ª
⁄UπŸÊ–

w. »§Ê©U‹ ¬ÊÚÄ‚ (Fowl pox) •Áfl¬ÊÚÄ‚ Áfl·ÊáÊÈ àfløÊ ¬⁄U ¿UÊ≈U-¿UÊ≈U ø∑§Ã, •Ê¥π ©UÁøÃ ≈UË∑§Ê∑§⁄UáÊ– ⁄UÊªË ¬ˇÊË ∑§Ê •‹ª
fl ŸÊ∑§ ∑§Ê ¬Ë‹ ⁄¥Uª ∑§ ‚˝Êfl ‚ ∑§⁄U ©U‚ ◊Ê⁄U ŒŸÊ–
…U∑§ ¡ÊŸÊ–

x. ¬ÁˇÊÿÊ¥ ∑§Ê ∞ŸÁ‚»§‹Ê◊ÊßU‹ÊßUÁ≈U‚ ∞ã≈U⁄UÊ Áfl·ÊáÊÈ •Ê¥Á‡Ê∑§ ‹∑§flÊ, Á‚⁄U, ªŒ¸Ÿ, ¬Í¥¿U fl ©UÁøÃ ≈UË∑§Ê∑§Ê⁄UáÊ
(Avianencephaliomyelitis) ¬Á‡ÊÿÊ¥ ∑§Ê Õ⁄UÕ⁄UÊŸÊ–

y. ◊⁄‘U∑§ ⁄UÊª „U¬Ë¸¡ Áfl·ÊáÊÈ ÁflÁ÷ãŸ •Ê¥Ã⁄UÊ¥ªÊ¥ ◊¥ Á‹ê»§Ê◊Ê ∑§Ë ‹ÊˇÊÁáÊ∑§ ©U¬øÊ⁄U ÃÕÊ
(Marek's Disease) ©U¬ÁSÕÃ; Ã¥ÁòÊ∑§Ê•Ê¥ ∑§Ê ◊Ê≈UÊ „UÊŸÊ, ©UÁøÃ ≈UË∑§Ê∑§⁄UáÊ

≈UÊ¥ªÊ¥ fl ¬Ò⁄UÊ¥ ∑§Ê ‹∑§flÊª˝SÃ
„UÊŸÊ, ◊ÎàÿÈ–

z. „UÊßU«˛UÊ¬Á⁄U∑§ÊÁ«¸Uÿ◊ Á‚ã«˛UÊ◊ ÿÊ „UÊßU«̨UÊ¬Á⁄U∑§ÊÁ«̧Uÿ◊ Áfl·ÊáÊÈ OUŒÿ ∑§ øÊ⁄UÊ¥ •Ê⁄U äÊé’ ©U¬ÁSÕÃ, ‹ÊˇÊÁáÊ∑§ ©U¬øÊ⁄U
’…∏UŸÊ ÃÕÊ ⁄UÄÃÊÀ¬ÃÊU Á¡‚‚ ÿ„U ‹ËøË ¡Ò‚Ê ÁŒπÃÊ „ÒU,
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Bhumika pub.

‹ËøË ⁄UÊª (Hydropercardium ÿ∑Î§Ã ∑§Ê ’…∏UŸÊ ÃÕÊ ⁄UÄÃÊÀ¬ÃÊ
Syndrome, HPS or
Leechi Disease)

{. ‚¥∑˝§Ê◊∑§ ’˝Êã∑§ÊßUÁ≈U‚ ‚Ê◊Êãÿ ’̋Êã∑§ÊßUÁ≈U‚ Áfl·ÊáÊÈ ‡fl‚Ÿ Ã∑§‹Ë»¥§ ¡Ò‚-¿UË¥∑§ŸÊ, πÊ¥‚Ë, ‹ÊˇÊÁáÊ∑§ ©U¬øÊ⁄U
U(Inflectious Bronchitis, IB) ‡fl‚Ÿ Œ⁄U ◊¥ ∑§◊Ë– •á«U ©Uà¬ÊŒŸ

◊¥ ∑§◊Ë–
II. ¡ËflÊáÊÈ ¡ÁŸÃ ⁄UÊª

v. »§Ê©U‹ ∑§ÊÚ‹⁄UÊ (Fowl Cholera) ¬ÊSøÈ⁄ÒU‹Ê ◊À≈UÊÁ‚«UÊ Á«U¬Ò˝‡ÊŸ, πÊ¥‚Ë, ¿UË¥∑§, ‹ÊˇÊÁáÊ∑§ ©U¬øÊ⁄U
(Partusella multocida) ‡flÊ‚ ◊¥ Ã∑§‹Ë»§

w. »§Ê©U‹ S¬ÊßU⁄UÊ∑§Ë≈UÊÁ‚‚ ’Ê⁄‘UÁ‹ÿÊ ∞ã‚ÊÁ⁄UŸÊ Á«U¬Ò˝‡ÊŸ, πÊ¥‚Ë, ¿UË¥∑§, ‹ÊˇÊÁáÊ∑§ ©U¬øÊ⁄U
(Fowl  Spirochaetosis) (Borrelia anserina) ‡flÊ‚ ◊¥ Ã∑§‹Ë»§

III. ∑§fl∑§ ¡ÁŸÃ ⁄UÊª
v. ◊ÊßU∑§ÊÁ≈U∑§ ⁄UÊª ∞S¬Á¡¸ÿ‚ çÿÈ◊Ëª≈U‚ àfløÊ ÃÕÊ ’Ê‹Ê¥ ∑§Ë •àÿÁäÊ∑§ „UÊÁŸ ‹ÊˇÊÁáÊ∑§ ©U¬øÊ⁄U

(Mycotic disease) (Aspergillus fumigatus)

∑§Áã«U«UÊ ∞ÁÀ’∑Ò§ã‚ ÷Íπ ◊¥ ∑§◊Ë, ÁŸêŸ flÎÁhU, ‹ÊˇÊÁáÊ∑§ ©U¬øÊ⁄U
(Candiada albicians) ÷Ê⁄U ◊¥ ∑§◊Ë–

(E) yk[k mRiknu (Lakh Culture)

§ O;kolkf;d n`f"V ls eknk dhV ls yk[k izkIr gksrh gSA
§ yk[k dk dhV] ccwy] [kSj] csj] ihiy] 'kh'ke] vke vkfn ds o`{kksa ij iks"k.k izkIr djrk gSA
§ iks"kh ikni ls yk[k dk laxzg.k ^gkjosfLVax* dgykrk gSA
§ yk[k m"ek dh dqpkyd gksrh gSA
§ Hkkjr esa fo'o dh 97% yk[k dk mRiknu gksrk gSA
§ Hkkjrh; yk[k vuqla/ku laLFkku ukedqe (jk¡ph) esa gSA
§  yslhiQj dhV dk mRikn yk[k gSA
§ yk[k ,d izdkj dk jsthu gSA
§ yk[k dk L=kko.k gkbiksMeZy xzfUFk;ksa }kjk gksrk gSA
§ yk[k L=kko.k djus okys tUrq dk oSKkfud uke VSdkfMZ;k ykdk gSA

Ms;jh m|ksx
(Dairy Industry)

orZeku esa izns'k esa Ms;jh fodkl dk;ZØe dk laLFkkxr <+kapk fuEu izdkj gS&
1. 'kh"kZ Lrj % jktLFkku lgdkjh Ms;jh iQsMjs'ku (RCDF) jkT; ds i'kqikydksa dks muds nw/ dk mfpr ewY; fnykus o miHkksDrkvksa

dks 'kq¼ nqX/ miyC/ djkus gsrq 'kh"kZ laLFkk ds :i esa 1977 esa LFkkfir dh x;hA jkT; esa nqX/ fodkl dk;ZØe ds lapkyu
dk nkf;Ro blh ij gSA

2. ftyk Lrj % ftyk nqX/ mRiknd la?k & xzkeh.k vapy esa Ms;jh ifj;kstukvksa dh lqfuf'pr fØ;kfUorh gsrq ftyk Lrj ij ftyk
nqX/ mRiknd la?k LFkkfir fd;s x;s gSA

3. izkFkfed Lrj % izkFkfed lgdkjh nqX/ mRiknd lfefr;k¡ nqX/ mRikndksa ls nw/ ,df=kr dj ftyk nqX/ mRiknd la?k dks
miyC/ djkrh gSA
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§ 'osr ØkfUr & nw/ ds mRiknu esa rhoz o`f¼ djuk gh 'osr ØkfUr dgykrh gSA
§ 'osr ØkfUr dh xfr dks vksj vf/d rst djus ds fy;s vkWijs'ku ÝyM dk;ZØe pyk;k x;kA
§ 'osr ØkfUr ds tud ,oa lw=k/kj MkW- oxhZt dqfj;u gSA
§ fo'o esa nqX/ mRiknu esa izFke LFkku & Hkkjr
§ Hkkjr esa lokZf/d nqX/ mRiknd jkT; Øe'k% gS& (i) mÙkj izns'k (ii) jktLFkku
§ Hkkjr esa lokZf/d izfr O;fDr nqX/ miyC/rk okyk jkT; & iatkc

i'kq/u (Livestock)

§ i'kq/u ds vUrxZr xk;] cSy] HkSal] cdjh vkfn vkrs gSaA
§ ¶dSVy¸ ysfVu Hkk"kk dk 'kCn gSaA ftldk vFkZ gSa] /u ;k lEinkA
§ fcuk lhaxks okys i'kqvksa dks iksYM dSVy dgrs gSaA
xk; (cow)%& xk; dk oSKkfud uke ¶cksl bf.Mdl¸ ,oa ¶cksl rksjl¸ gSaA xk; dk thoudky yxHkx 20 o"kZ gksrk gSaA
nq/k: uLysa&
§ lkghoky& iatkc] mrjizns'k] eè;izns'k] fcgkj esa ikbZ tkrh gSaA
§ fla/h& bykgkckn] cSaxyksj esa ikbZ tkrh gSaaA
§ fxj(dkfB;kokMh)& nf{k.k dkfB;kokM+ ds tqukx<+ esa ikbZ tkrh gSaA
§ dkaØst&dPN o fla/ ds Fkkjikjdj {ks=k esa ikbZ tkrh gSaA
§ Fkkjikjdj (Fkkjh)& nf{k.k iwoZ fla/] vejdksV] ekjokM+ esa ikbZ tkrh gSaA
HkSal (Buffalo)%& HkSal dk oSKkfud uke ¶cqcsyl cqcsfyl¸ gSaA HkSal dk vkSlru thoudky yxHkx 25 o"kZ gksrk gSaA
HkSal dh uLysa&
§ eqjkZ& iatkc] fnYyh] mrjizns'k] jktLFkku esaA
§ tkiQjkcknh& dkfB;kokM ds fxj ou esa
§ eglkuk& xqtjkr esa
i'kq] ekal o cPps dk uke&

i'kq ekal cPps dk uke 
xk; o HkSal chiQ cNM+k 

lqvj iksdZ fixySV 
cdjh psou fdM+ 
HksM+ eVu ysEc (eseuk) 
eqxhZ fpfdu pqtk 

 
d`f"k ØkfUr;k¡ mRiknu {ks=k

1. gfjr ØkfUr [kk|kUu
2. 'osr ØkfUr nqX/
3. uhyh ØkfUr eRL;
4. Hkwjh ØkfUr moZjd o [kkn~;ku izlaLdj.k
5. yky ØkfUr ekal@VekVj
6. lqugjh ØkfUr ckxokuh
7. xqykch >haxk eNyh mRiknu
8. jtr v.Mk o eqxhZ
9. xksy vkyw
10. cknkeh elkyk mRiknu
11. bUnz /uq"k leLr d`f"kxr mRiknksa ls lacaf/r
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vukt
(Cereals)

§ vukt ds nkuks dks dSfj;ksfIll dgrs gSA
§ gfjr ckyh jksx cktjs dk izeq[k jksx gSA
§ yky foyxu jksx xUus dk izeq[k jksx gSA
§ vuktksa ls gesa eq[;r% dkcksZgkbMªsM izkIr gksrh gSA

/ku (Rice):& oSKkfud uke& vksjkbtk lsVkbok
mxkus ds fy, vuqdwy rkieku 020 35 C−  gksrk gSaA
o"kkZ 100 lseh okf"kZd
fdLesa& t;k] inek] lkcjerh] cklerh

xsg¡w (Wheat):& oSKkfud uke& fVªfVde ,LVkboe
mxkus ds fy, vuqdwy rkieku 015 20 C−  gksrk gSaA
o"kkZ 25–75 lseh okf"kZd
fdLeaas& 'kjcrh] lksukjk] dY;k.k lksuk

eDdk (Maze):& oSKkfud uke& ftvk est
mxkus ds fy, vuqdwy rkieku 035 C  gksrk gSaA
o"kkZ 75 lseh- okf"kZd
fdLesa& fot;] xaxk] jru] 'kfDr] csoh dkWuZ

cktjk (Bazra):& oSKkfud uke& isfuflVe vesfjdsue
mxkusa ds fy, vuqdwy rkieku 25-30°C gksrk gSaA
o"kkZ 45 lseh- okf"kZdA

fdLesa & iqlk ladj&415] iqlk dEiksftV&334

nkysa
(Pulses)

nkyksa ds cht i=k izksVhu o vehuks vEyksa ds izpqj L=kksr gksrs gSA
§ puk nkyksa dk jktk gksrk gSA
§ Hkkjr dk puk mRiknu esa fo'o esa izFke LFkku gSA
§ lks;kfcu esa izksVhu 35 ls 40% gksrk gSA

vukt] nkysa] lfCt;k¡ o iQy
(Cereals, Pulses, Vegetables and Fruits)
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lk/kj.k uke oSKkfud uke 
puk lkblj ,jkbfVue 
ewax foXuk jsfM;sVk 
mM+n foXuk ewaxks 
vjgj dStsul dStku 

 

lfCt;k¡
(Vagetables)

§ lfCt;k¡ foVkfeu] [kfut inkFkZ o ty dh izpqj L=kksr gksrh gSA
§ lfCt;k¡ ikS/s ds yxHkx lHkh Hkkxksa ls izkIr gksrh gSA

izeq[k lfCt;ka muds oSKkfud uke
cSaxu lksysue eSyksUthuk
VekVj ykbdksiflZde
fHk.Mh ,CyekLdl ,sLdqysaVe
I;kt ,fy;e lSik
fepZ dSfIlde Lih'kht
vkyw lksysue V~;qojksle
iQwyxksHkh czsfldk vksysjsfl;k cSjkbVh czksVkbfVl
iÙkkxksHkh czsfldk vksysjsfl;k cSjkbVh dSfiVkVk

ikS/s dk Hkkx izkIr lfCt;k¡ 
iQy ls izkIr fHkUMh] cSaxu] VekVj 
iQwy ls izkIr xksHkh 
ifÙk;ksa ls izkIr iÙkkxksHkh 
rus ls izkIr vkyw 
tM+ ls izkIr xktj 

 

iQy
(Fruit)

§ fdlh iq"i ds v.Mk'k; okys Hkkx ls iQy dk fuekZ.k gksrk gS rks ,sls iQy lR; iQy dgykrs gSA
§ tc iQy ds fuekZ.k esa iq"i ds v.Mk'k; ds vykok iq"i ds vU; Hkkx Hkh mi;ksx esa vkrs gSA rks ,sls iQy vlR; iQy dgykrs

gSA tSls& dVgy] uk'kirh o lsc vlR; iQy gSA
§ ijkxdks"k ls ijkxd.kksa dk iq"i dh ofrZdkxz rd igq¡puk ijkx.k dh fØ;k dgykrh gSA
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iQy iQy dk [kkus ;ksX; Hkkx 
lsc xqn~nsnkj iq"iklu 

uk'kifr xqn~nsnkj iq"iklu 
vke eè; iQy fHkÙkh 
iihrk eè; iQy fHkÙkh 
ukfj;y Hkzw.kiks"k 
dsyk eè; o vUr%iQy fHkÙkh 
uhacw jlhys jkse 
vukj jlhys cht pksy 
xsagw Hkzw.kiks"k o Hkzw.k 
dktw iq"io`Ur o chti=k 
fla?kkM+k cht 
puk chti=k o Hkzw.k 
fHkUMh lEiw.kZ iQy 
ewaxiQyh chti=k o cht 

 
Note : pk; dk oSKkfud uke & fFk;klkbusufll (;g ifÙk;ksa ls izkIr gksrh gSA)

dkWiQh dk oSKkfud uke & dksfiQ;k vjsfcdk (;g cht ls izkIr gksrh gSA)

q q q
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§ ouLifr foKku dh og 'kk[kk ftlesa ikniksa ds vkfFkZd egRo rFkk muls izkIr mRiknksa ds egRo dk vè;;u fd;k tkrk gS]
vkfFkZd oUkLifr foKku dgykrh gSA

(A) vkS"k/h egRo ds ikni

(1) liZxa/k %
okuLifrd uke %& jkWofYiQ;k lisZUVkbuk
dqy dk uke %& ,ikslkbuslh
fo'ks"k %
§ bldk iQy  Mªwi (Drup) izdkj dk gksrk gSA
§ blds izeq[k ,YdsykWbM~l&lisZaVhu] jkWofYiQfuu] jsljihu

vkfFkZd egRo %
§ ikxy&iu dh nok ds :i esa
§ liZna'k o fcPNq ds dkVus ij mi;ksxh
§ izlo ds le; xHkkZ'k; ladqpu ds fy,A
§ d`fegj ds :i esaA

(2) viQhe@iksLr %
okuLifrd uke & isisoj lksefuiQsje
dqy dk uke & isikojslh
fo'ks"k %
§ viQhe dk iQy laiqV izdkj dk gksrk gSA
§ ;g isM+ ds ysVsDl ls izkIr fd;k tkrk gSA
§ blesa] dksMhu] eksjiQhu] isikofju o ukjdksfVu uked ,sYdsykWbM~l ik;s tkrs gSA
vkfFkZd egRo %
§ nnZ fuokjd ds :i esaA
§ eksiQhZu dk mi;ksx diQ o mYVh nLr esaA
§ funzkdkjd ds :i esaA
§ u'ks ds :i esaA

(3) dqusu@fludksuk %
okuLifrd uke & fludksuk vkWfiQflusfyl
dqy dk uke & :fc;slh
fo'ks"k %
§ dqusu vkS"kf/ fludksuk o`{k dh Nky ls izkIr dh tkrh gSA
§ izeq[k ,YdsykWbM~l dqusu o fludksMhu gSaA
vkfFkZd egRo %

ikniksa dk vkfFkZd egRo
(Economic Importance of Plants)

ikniksa dk vkfFkZd egRo (Economic Importnce of Plant) %
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§ bldk mi;ksx eysfj;k ds :i esaA
§ bldk mi;ksx dkyh [kk¡lh] fueksfu;k o xfB;k esa ykHknk;d
§ ,saVhlsIVhd ds :i esa
§ Liyhu @ Iyhgk ds c<+us ij dqusu dk mi;ksx ykHknk;d

(4) ghax (Ferula) %
okuLifrd uke %& iQs:yk vlkiQks,sfVMk
dqy dk uke %& vEcsyhiQsjh
fo'ks"k %
§ ;g isM+ dh tM+ks ls izkIr fd;k tkrk gSA
§ ghax dM+ok o rh[khxa/ okyk jsthu inkFkZ
vkfFkZd egRo %
§ bldk mi;ksx diQ o nek ds mipkj esa fd;k tkrk gSA
§ bldk mi;ksx dCtgj ds :i esa
§ fexhZ ds mipkj essssa mi;ksx

(5) gYnh (Turmeric) %
okuLifrd uke %& dqdZek ykSaxk
dqy dk uke %& ftathcjslh
fo'ks"k %
§ Hkwfexr izdan ls izkIr gksrh gSA
§ bldk ihyk jax dqdqjehu uked ,sYdsykWbM~l ds dkj.k gksrk gSA
vkfFkZd egRo %
§ e/qesg jksx esa ykHkdkjh
§ ;d`r jksx] ihfy;k] Toj vkfn esa ykHkizn

(B) rsy iznku djus okys ikni
rsy esa vksfyd vEy ik;s tkrs gSA
vf/dka'k rsyks dk mi;ksx] isUV~l] okfuZ'k] ikWfy'k] lkSUn;Z izlk/u o L;kgh ,oa lkcqu m|ksx esa fd;k tkrk gSA
(1) ljlksa (Mustard)

okuLifrd uke %& cszfldk dsEisfLVªl
dqy dk uke %& ØqlhiQsjh@czsfldslh
§ ljlksa jch dh iQly gSA
§ Hkkjr ljlksa dk lcls cM+k mRiknd ns'k gSA
§ ljlksa dk iq"iØe %& vlhek{kh gksrk gSA
§ ljlksa dk iQy & flfydqvk izdkj dk gksrk gSA
§ ljlksas ds rsy essa ^^,fyy vkblks Fkk;kslkbusV** uked fo'ks"k izdkj dk jlk;u ik;k tkrk gSA ftlds dkj.k gh blls

rh[kh xa/ vkrh gSA
vkfFkZd egRo
§ rsy dk mi;ksx [kkuk idkus esa fd;k tkrk gSA
§ [kyh dk mi;ksx i'kqvkgkj ds :i esa fd;k tkrk gSSSSA
§ rsy dk mi;ksx peM+k m|ksx fd;k tkrk gSA

(2) e¡wxiQyh (Ground nut)
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okuLifrd uke%& ,jkfdl gkbiksft;k
dqy dk uke%& ysX;qfeukslh
§ ;g [kjhiQ dh iQly gSSA
§ e¡wxiQyh dk iQy var%Hkwfed rFkk yksesUVe izdkj dk gksrk gSSA
§ rsy cht&i=kksa esa lafpr jgrk gSA
§ chtks esa rsy dh izfr'krrk 40 - 50 % gksrh gSA
vkfFkZd egRo
§ e¡wxiQyh ds rsy dk mi;ksx gkbMªkstuhdj.k fØ;k ds }kjk okuLifr ?kh cukus esa fd;k tkrk gSaA
§ ew¡xiQyh dh iQly dk mi;ksx ^^'kL;korZu** (Crop-Rotation) ds :i esa fd;k tkrk gSA D;ksafd bldh tM+ks

esa xk¡Bs ikbZ tkrh gSA ftuesa N2 fLFkjhdj.k djus okys thok.kq (jkbtksch;e) ik;s tkrs gSA tks e`nk dh moZjrk
dks c<krs gSA

§ blds cht foVkfeu A o B ds izpqj L=kksr gksrs gSA
(3) ukfj;y (Coconut)

okuLifrd uke & dksdl U;wlhiQsjk
dqy dk uke & ikeslh @ ,fjdslh

§ ukfj;y Hkkjr esa eq[;r% dsjy] mMhlk o if'pe caxky esa mxk;s tkrs gSA
§ 'kh"kZ ij ifÙk;ks dk rkt cuk gksrk gSA
§ blds o`{k dh Å¡pkbZ 10 eh- ls 25 eh- rd gksrh gSA
§ blesa iq"i Øe ^^LisfMDl** (Drupe) o iQy vfLBy izdkj dk gksrk gSA
§ var% iQy fHkfÙk dBksj gksrh gSA rFkk bl fHkfÙk ds Hkhrj ̂ ^'osr Hkzw.k iks"k** (Endosperm) ik;k tkrk gS tks [kkus

esa dke fy;k tkrk gSA
§ ukfj;y dk rsy cht ds ^^Hkwz.k&iks"k** ls izkIr gksrk gSA

vkfFkZd egRo
§ lkSUn;Z iz'kklu ds :i esa
§ bldh [ky dks ^iwud* dgrs gS tks iksf"Vd i'kqvkgkj gSA
§ bldk ikuh iks"kd rRo ;qDr gksrk gSA

(4) vj.M (Castor)

okuLifrd uke %& fjflul da;wful
dqy dk uke %& ;wiQksjfc,lh
§ bldk iQy jsXek (Regma) izdkj dk gksrk gSA
§ vj.Mh ds cht ihys o Hkwjs rFkk Hkwz.k iks"kh gksrs gSA
vkfFkZd egRo
(i) lkcqu m|ksx] isUV m|ksx o okfuZ'k m|ksx ,oa peM+k m|ksx esa bldk mi;ksx fd;k tkrk gSA
(ii) blds rsy dk mi;ksx gokbZ tgkt ds batuksa esa Lusgd (Lubri cants) ds :i esaA

(C) js'ks iznku djus okys ikS/s
(1) ewat

okuLifr uke %& lsdsje ewatk
dqy dk uke & xzsfeuh
§ ewat ds LraHk dks lsUVk dgrs gSA
§ ewat ikS/s ds rus o ifÙk;ks dks ihVdj izkIr dh tkrh gSA
§ ewat ls jLlh;k¡ cukbZ tkrh gSA

(2) dikl
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okuLifrd uke & xkWlhfi;e Lih'kht
dqy dk uke & ekyoslh
§ dikl dk ikS/k ,d of"kZ; gksrk gSA
§ dikl ds cht ds pkjksa vkSj js'ks ik;s tkrs gS ftUgs fyUV o iQy dgrs gSA
§ dikl ds iQy dks MksMk Hkh dgrs gS
vkfFkZd egRo
§ diM+k cukus esaA
§ :bZ ds :i esa
§ blds chtks ls [kyh curh gS tks izeq[k i'kqvkgkj gSA
§ blds }kjk Tokykjks/h oL=k cuk;s tkrs gSA

(3) lu (Sunn)

okuLifrd uke & ØksVsysfj;k tqfUl;k
dqy dk uke & ysX;wfeukWlh
§ bldk iQy lEiqV (dsIlwy) izdkj dk gksrk gSA
§ lu ds ikS/s ds ruksa ls ckLV uked js'ks izkIr gksrs gSA
vkfFkZd egRo
§ buds js'kksa ls eNyh idM+us ds tky cuk;s tkrs gSA
§ bu js'kksa dk mi;ksx flxjsV o fV'kq isij cukus esa fd;k tkrk gSA
§ lu dk mi;ksx gjh [kkn ds :i esa Hkh fd;k tkrk gSA

(4) gSEi @ Hkk¡x (Hemp / Bhang)

okuLifr uke %& dSukfcl lsVkbok
dqy dk uke %& dSukfcful
§ js'ks etcwr o ty ds izfr vikjxE; gksrs gSA
vkfFkZd egRo
§ blds js'kks dk mi;ksx batuks dks iSd djus esa fd;k tkrk gSA
§ blds chtks ls izkIr ,sYdsykW;M~l dk mi;ksx vkS"k/h fuekZ.k esa fd;k tkrk gSA

(D) elkys iznku djus okys ikS/s
(1) ykSax (Clove)

okuLifrd uke & flthft;e ,sjksesfVde
dqy dk uke & feVsZlh
fo'ks"k %
§ ykSax iq"i dfydk gksrh gSA
§ ykSax ds o`{k ls 60 lky rd ykSax izkIr fd;k tk ldrk gSA
vkfFkZd egRo
§ b=k cukus esa mi;ksx
§ vpkj cukus esa
§ VwFkisLV cukus esa
§ iku ds lkFk mi;ksx

(2) lkSaiQ (Fennel)

okuLifrd uke & iQhfudqye oyxsj
dqy dk uke & vEcsyhiQsjh
fo'ks"k %
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§ ;s ikS/s dk iq"iØe okyk Hkkx gksrk gSA
§ bldk iQy ØheksdkiZ@ fHknqj izdkj dk gksrk gS
§ blesa lqxa/ o ehBk Lokn iQsudksu ds dkj.k gksrk gSA
vkfFkZd egRo %
§ lkcqu] vkS"k/h ,oa b=k fuekZ.k esaA
§ vpkj] lfCt o elkys ds :i esaA
§ cPpksa ds isV dh fcekfj;k¡ nwj djus esaA

(3) yky fepZ (Red chilly)

okuLifrd uke & dsilhde ,uqve
dqy dk uke & lksysuslh
fo'ks"k %
§ bldk iQy csjh izdkj dk gksrk gSA
§ blesa rh[kkiu blesa ik;s tkus okys ^dSIlhflu* uke inkFkZ ds dkj.k gksrk gSA
vkfFkZd egRo %
§ fepZ Vit-c dk L=kksr gSA
§ pVuh o lykn ds :i esa
§ mrstd o okrgj ds :i esaA
§ vpkj ds :i esa

(4) dkyh fepZ (Black- Pepper)

okuLifrd uke &  ikbij ukbxze
dqy &  ikbisjslh
fo'ks"k %
§ iQy xksykdkj o Drup izdkj dk gksrk gSA
§ blesa fof'k"V rhoz xa/ ^ikbijhu* ds dkj.k vkrh gSsa
vkfFkZd egRo %
§ ikpu fØ;k dks vf/d lqxe cukus esa
§ diQ o lnhZ tqdke esa dk<+k cukus esa
§ vk¡[kksa dh T;ksfr ds fy,

q q q
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xqV[kk

§ ;g pwuk] rEckdw o dRFkk dk feJ.k gksrk gSA
§ xqV[ks dk lsou djus ls tcM+k Bhd ls [kqy ugha ikrk gS] bl jksx dks lcE;wdl Úkbczksfll dgrs gSA
§ xqV[ks ds lsou ls eq¡g o xys ds dSalj gks tkrs gSA
§ dRFkk vdsf'k;k dVspqdk uked ikS/s ls izkIr fd;k tkrk gSA

viQhe

§ oSKkfud uke & iSikoj lksfefuiQsje
§ izkfIr & dPps iQy ls] ftls MksMk dgrs gSA

ysVsDl (dkVus ls fudyus okyk nw/)

lw[kus ij dkyk

dkyk lksuk

§ viQhe esa eksiQhZu] dksfMu] ukjdksfVu] isikojhu uked ,YdsykWbM~l ik,s tkrs gSA
§ viQhe dk mi;ksx nnZ fuokjd vkS"kf/ ds :i esa fd;k tkrk gSA
§ blds vR;f/d lsou ls 'kjhj dk larqyu fcxM+ tkrk gS rFkk ;knk'r detksj gks tkrh gSA
§ viQhe ls vksihvkWbM~l uked inkFkZ cukus ds fy, viQhe esa mifLFkr ekWfiQZu uked ,YdsykW;M+ dk ,flfVyhdj.k fd;k

tkrk gSaA
§ ,flfVyhd`r ekWfiQZu liQsn ikmMj ds :i eas gksrk gSa] ;g ikmMj rh[kk (bitter)] josnkj (crystaline) inkFkZ gksrk gSa] bls

lkekU;r% ¶LeSd¸ ;k gsjksbu Hkh dgrs gSaAbls ukd }kjk vanj f[kaph tkrk gSa ;k bUtsD'ku }kjk Hkh fy;k tkrk gSaA

rEckdw

§ oSKkfud uke & VkWcsdks fudksfV;kuk
§ blesa fudksfVu uked ,YdsykWbM+ ik;k tkrk gSa
§ blds lsou ls iQsiQM+s ds dSalj o nek vkfn jksx gks tkrs gSA
§ TMV - Tobaco Mosec Virus

§ TMV ,d fo"kk.kq gS tks rEckdw dh ifÙk;ksa dks laØfer dj nsrk gSA ftlls ifÙk;ksa ij yky o ihys /Ccs cu tkrs gSA
ftl dkj.k rEckdw [kjkc gks tkrh gSA

u'khys inkFkZ vkSj ekuo LokLF;
(Intoxicant and Human Health)
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efnjk

§ C2H5OH (,sFksukWy) ih;s tkus okyh 'kjkc gksrh gSA
§ CH3OH (esFksukWy) tgjhyh 'kjkc gksrh gSA
§ ,Ydksgy dk vo'kks"k.k vkek'k; esa gksrk gSA
§ ,Ydksgy ds vf/d lsou ls ;d`r (Liver) vax izHkkfor gksrk gSA
§ ch;j cukus dh izfØ;k fd.ou dgykrh gSA
§ 'kjkc cukus dh izfØ;k vklou dgykrh gSA

dksdhu (Cocin)

§ bls dksfdu dksdk ds uke ls tkuk tkrk gSaA
§ ;g lkal ds lkFk vanj yh tkrh gSaA
§ ;g ¶,sfjFkzkstkbye dksdk¸ uked ikS/s ls izkIr dh tkrh gSaA ;g ikS/k eq[;r% nf{k.k vesfjdk dk gSaA
§ ;g mn~nhid (Stimulaties) gSaA

/rwjk o cSyksMksuk

§ /rwjk dk oSKkfud uke ¶/rqjk LVªseksfu;e¸ gSaA
§ /rwjk ds cht u'khys inkFkZ ds :i eas mi;ksx esa fy;s tkrs gSaA
§ cSyksMksuk dk lEiw.kZ ok;oh; ikni Hkkx u'khys inkFkZ ds :i esa mi;ksx esa fy;k tkrk gSaA
§ /rwjk o cSysMksuk esa fuEu ,YdsykWbM~l ik;s tkrs gSa&

- ,sVªksfiu] gk;lslkuk;ehu] Ldksiksykehu vkfnA
- buds vf/d lsou ls e`R;q gks ldrh gSaA

LSD

§ bldk iqjk uke ¶y'kftZd vEy Mkb,sfFky ,ekbM¸ gSaA
§ ;g ¶dysfolsIl ijisfj;k¸ uked dod ls izkIr gksrh gSaA
§ ;g vfunzk ds jksfx;ksa dks nok ds :i esa fn;k tkrk gSaA
§ blds vf/d lsou ls dsfUnz; raf=kdk ra=k dk lkekatL; fcxM+ tkrk gSaA

q q q
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izfrj{kk
(Immunity)

'kjhj dh jksxksa ls yM+us dh {kerk dks izfrj{kk dgrs gSA
izfrj{kk ds izdkj
§ tUetkr izfrj{kk & ;g tUe ls gksrh gSA
§ vftZr izfrj{kk & ;g tUe ls ugha gksrh gS rFkk Vhds vkfn ls izkIr dh tkrh gSA
§ izfrj{kk ra=k dk vè;;u bE;wuksykWth (Immunology)  dgykrk gSA
§ "Immunity" ySfVu 'kCn gS] bldk vFkZ gS ¶Lora=k djuk¸A
§ ,fey okWu csfjax dks izfrj{kk foKku (Immunology) dk tud dgk tkrk gSaA

tUEktkr izfrj{kk (Aquired Immunity)%& ;s fuEu izdkj dh gksrh gS&
(1) 'kkjhfjdh izfrj{kk%& tSls& Ropk o 'Yks"ekA
(2) dkf;Zdh; izfrj{kk%& tSls& cq[kkj] HP
(3) Hk{kk.kq izfrj{kk%& tSls& W.B.C. o`gr Hk{kk.kq (macrophages)

vftZr izfrj{kk%&
§ bls 'kjhj dh ¶r`rh; lqj{kk iafDr¸ (Third defence line) Hkh dgrs gSA
§ vftZr izfj{kk dh fo'ks"krk,a& nh?kZdkfydrk (Longevity)] Lo;a ,oa vU; (other) dksf'kdkvksa ds eè; foHksn (viuk&

ijk;k fl¼kar) vkfnA
izfrj{kh ra=k dh dksf'kdk,a (Cell of Immunue System):–

(1) ylhdk.kq (Lymphocyte):&
§ Hkzq.kh; vOkLFkk esa budk fuekZ.k ;d`r o Fkkbel xzafFk;ksa esa gksrk gSA
§ o;Ld esa budk fuEkkZ.k vfLFkeTtk o yfldk xzafFk;ksa esa gksrk gSA

izkFkfed yfldk vax& Fkkbel o yky vfLFkeTtk
f}rh;d yfldk vax & VkWfUly] iS;lZ iSpst (vka=k esa ikbZ tkus okyh dksf'kdk;sa) vkfnA

ylhdk.kq ds izdkj (Type of Lymphocyte)%& ;s nks izdkj ds gksrh gS&
(I) T-Lymphocyte/ T-cell

(II) B-Lymphocyte/ B-cell

mijksDr nksuks gh izdkj dh yfldk.kqvksa (T&B) dh mRifr o;Ld ds vfLFkeTtk esa mifLFkr ghekslkbVksCykLV
(Haemocytoblast) mrd dh LRakHk dksf'kdkvksa (Stem Cell) ds }kjk gksrh gSA buds fuekZ.k dh fozQ;k jDrksRifRk dgykrh
gSA

bE;wuksXyksC;fyu (Immunoglobulins)%& ;s izksVhu inkFkZ gksrs gS tks gekjs 'kjhj dks izfrj{kk iznku djrh gSA
;s Ig (Immunoglobulin) fuEu izdkj dh gksrh gSa&
(i) IgA & ;s uonqX/ (Colostrum) esa ikbZ tkrh gSA
(ii) IgD & ;g vfr lw{e ek=kk esa jDr esa ikbZ tkrh gSA

egÙoiw.kZ (Important)
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(iii) IgE & ;g vR;Ur de ek=kk esa ikbZ tkrh gSA
;g ,ythZ izfrjks/d gksrh gSA
;g fgLVkfeu dk L=kko.k djokrh gSA

(iv) IgG & ;g izpwj ek=kk esa feyus okyh Ig gksrh gS tks ekrk ds 'kjhj ls f'k'kq ds 'kjhj rd IyslsUVk dks ikj djds igqapkrh
gSA

& ;g izfrj{kh thok.kq o fo"kk.kqvks dks Uk"V djrh gSA
(v) IgM & ;g jDr esa ikbZ tkrh gSA

& ;g IgG dh rqyuk esa vf/d izHkkoh Hk{kk.kq gSA

Vhdkdj.k
(Vaccination)

§ Vhdkdj.k dh [kkst ,MoMZ tsuj us 1758 esa dhA
§ Vhdkdj.k ds nkSjku Vhds ds :i esa jksx iQSykus okys inkFkZ ds de lfØ; ;k èr tho gh fiyk fn, tkrs gS ;k 'kjhj esa vU;

rjhdks ls izos'k djok fn;s tkrs gSA ftlls 'kjhj esa izfrjf{k;ksa dk fuekZ.k gksrk gSA
§ ,MoMZ tsuj us loZizFke Cow Pox o  Small Pox (pspd) ds Vhds dk fuekZ.k fd;kA
§ loZizFke small pox  dk Vhdk ^tSEl fiQIl* uked Ckkyd dks yxk;k x;kA
§ ,MoMZ tsuj dks Vhdkdj.k dk tud dgrs gSA
§ Vhdk (Vaccine) ,oa Vhdkdj.k (Vaccination) 'kCnksa dk iz;ksx loZizFke izQkafllh oSKkfud yqbZ ik'pj us fd;kA
§ Vhdkdj.k 'kCn ysfVu 'kCn Vacca  ls fy;k x;k gSaA ftldk vFkZ xk; (Cow) gSA
§ lu~ 1880 bZ- esa yqbZ ik'pj us jscht o ,uFkzsDl (eqxhZ esa dkWysjk) ds Vhdksa dh [kkst dhA
fuekZ.k dh izfozQ;k ds vk/kj ij Vhdkas ds izdkj%& ;s rhu ihf<;ksa esa oxhZd`r fd;s tkrs gS&
§ izFke ih<h+ ds Vhds%& ;s thfor ;k e`r izfrtukas ds mi;ksx ls cuk;s tkrs gSA mnkgj.k& jscht] iksfy;ks] VkbiQkbM] fVVusl

o fMfIFkfj;k vkfn ds Vhds A
§ f}rh; ih<+h ds Vhds%& bUgsa iqu;kZsxt DNA rduhd }kjk cuk;k tkrk gSA mnkgn.k%&fgisVkbfVl&B dk VhdkA
§ r`rh; ih<+h ds Vhds%& ;s d`f=ke :i ls cuk;s tkrs gS ;s Vhds vR;f/d 'kq¼ ,oa izHkkoh gksrs gSA

vkuqokaf'kd jksx
(Genetical Disease)

§ ;s ,sls jksx gksrs gS tks ekrk&firk ls larkuksa esa igq¡prs gSA
§ thu vkuqokaf'kdrk dh lq{e bdkbZ gSA
§ thu xq.klw=k ij ik;s tkrs gSA
§ ekuo esa xq.klw=k 46 (23 tksMh) esa ik;s tkrs gSA
§ thu X xq.klw=kksa ls tqM+dj ,d ih<+h ls nwljh ih<+h rd igq¡prh gSA
(a) gheksfiQfy;k (Hemophelia):-

§ bl jksx ls xzflr O;fDr esa jDr dk FkDdk nsjh ls curk gSA
§ bls 'kkgh jksx Hkh dgrs gSA
§ okgd & dsoy eknk
§ xzflr (jksxh) & iq#"k
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X Y X
lkekU; iq#"k okgd L=kh

XX XXh XY XhY
lkekU;
iq=kh

okgd
iq=kh

lkekU;
iq=k

jksxh
iq=k

25% 25% 25% 25%

Xh

uksV & leku xq.klw=k gksus ij X izHkkoh xq.klw=k gksrk gSA tks Xh ds izHkko dks izdV ugha gksus nsrk gS blh dkj.k eknk lnSo okgd
cuh jgrh gSA

(b) o.kkZU/rk (Colourblindness):-
§ Red & Green Colour esa Hksn ugha dj ikrk
§ okgd & dsoy eknkA
§ ;g Hkh X xq.klw=k laXyu jksx gSA
§ xzflr & iq#"k

X Y X
lkekU; iq#"k okgd L=kh

XX XXc X Yc

Xc

XY
lkekU;
iq=kh

okgd
iq=kh

xzflr
iq=k

lkekU;
iq=k

25% 25% 25% 25%
(C) FkSysflfe;k

§ bl jksx ls xzflr O;fDr esa gheksXyksfcu dk la'ys"k.k nks"kiw.kZ gksrk gSA
§ ,sls O;fDr dks thfor j[kus ds fy, bUgsa ckj&ckj jDr p<+kuk iM+rk gSA
§ ;g vizHkkoh thu ds dkj.k gksrk gSA

jk"Vªh; LokLF; dk;ZØe
(National Health Programe)

1. NMEP (us'kuy eysfj;k mUewyu dk;ZØe)
§ Hkkjr esa 1953 esa 'kw#vkr gqbZA
§ NMEP uke 1958 esa fn;k x;k igys bldk uke NMCP FkkA

2. jk"Vªh; dq"B jksx mUewyu dk;ZØe
§ 'kq#vkr & 1955
§ MDT (eYVh Mªx fVªVesUV) ls mipkj fd;k tkrk gSA

3. jk"Vªh; {k; jksx fu;a=k.k dk;ZØe
§ 'kq#vkr & 1962

4. jk"Vªh; ,M~l dk;ZØe (NACO)
§ 'kq#vkr & 1987

5. iYl iksfy;ks izfrj{khdj.k vfHk;ku
§ 'kq#vkr & 9 fnlEcj 1995

q q q



÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ ‚Ê◊Êãÿ ÁflôÊÊŸ38

Bhumika pub.

Á∑§⁄UáÊ¥
X-Á∑§⁄UáÊÊ¥ ∑§Ë πÊ¡ ‚Ÿ˜ v}~z ß¸U. ◊¥ ¡◊¸Ÿ flÒôÊÊÁŸ∑§ «UéÀÿÍ ⁄UÊ¥¡Ÿ (W. Rontgen) Ÿ ∑§Ë– ßU‚Ë ∑§Ê⁄UáÊ ßUã„¥U ⁄UÊ¡Ÿ-Á∑§⁄UáÊ¥ ÷Ë ∑§„UÃ „Ò¥U–
ßU‚ ◊„Uûfl¬ÍáÊ¸ πÊ¡ ∑§ Á‹∞ ¬˝Ê»§‚⁄U ⁄UÊ¥¡Ÿ ∑§Ê v~Æv ◊¥ ÷ÊÒÁÃ∑§Ë ∑§Ê ¬˝Õ◊ ŸÊ’‹ ¬È⁄US∑§Ê⁄U ¬˝ŒÊŸ ∑§⁄U ‚ê◊ÊÁŸÃ Á∑§ÿÊ ªÿÊ ÕÊ–
X-Á∑§⁄UáÊÊ¥ ∑§Ë ÃËfl˝ÃÊ ©UŸ∑§ ©Uà¬ÁûÊ∑§Ê⁄U∑§ ßU‹Ä≈˛UÊÚŸÊ¥ ∑§Ë ‚¥ÅÿÊ ∑§ •ŸÈ∑˝§◊ÊŸÈ¬ÊÃË „UÊÃË „ÒU ÃÕÊ ßUŸ∑§Ë ÷ŒŸ ̌ Ê◊ÃÊ ©UŸ∑§Ë Ã⁄¥UªŒÒäÿ¸ ¬⁄U ÁŸ÷¸⁄U
∑§⁄UÃË „ÒU– ’«∏Ë Ã⁄¥UªŒÒäÿ¸ flÊ‹Ë Á∑§⁄UáÊÊ¥ ∑§Ë ÷ŒŸ-ˇÊ◊ÃÊ ©UŸ∑§Ë Ã⁄¥UªŒÒäÿ¸ ¬⁄U ÁŸè¸⁄U ∑§⁄UÃË „Ò¥U– ’«∏Ë Ã⁄¥UªŒÒäÿ¸ flÊ‹Ë Á∑§⁄UáÊÊ¥ ∑§Ë ÷ŒŸ ˇÊ◊ÃÊ
∑§◊ „UÊÃË „ÒU–

•äÊ¸-•ÊÿÈ
Á∑§‚Ë ⁄‘UÁ«UÿÊ∞ÁÄ≈Ufl Ãûfl ∑§Ê Œ˝√ÿ◊ÊŸ Á¡ÃŸ ‚◊ÿ ◊¥ •ÊäÊÊ ⁄U„U ¡ÊÃÊ „ÒU, ©U‚ ©U‚ Ãûfl ∑§Ë •äÊ¸-•ÊÿÈ Half-life Period ∑§„UÃ „Ò¥U– ÿ„U
∑È§¿U ‚∑§á«UÊ¥ ‚ ‹∑§⁄U ‹ÊπÊ¥ fl·¸ Ã∑§ „UÊ ‚∑§ÃË „ÒU– ©UŒÊ„U⁄UáÊÊÕ¸, ¬Ê‹ÊÁŸÿ◊ ∑§ ∞∑§ ‚◊SÕÊÁŸ∑§ (84Po214) ∑§Ë •äÊ¸-•ÊÿÈ ◊ÊòÊ 10–4

‚∑§á«U „UÊÃË „ÒU, ¡’Á∑§ ÿÍ⁄‘UÁÿ◊ ∑§ ‚◊SÕÊÁŸ∑§ (92U
235) ∑§Ë •äÊ¸-•ÊÿÈ 4.5 × 109 fl·¸ „UÊÃË „ÒU– Á∑§‚Ë ⁄‘UÁ«UÿÊ∞ÁÄ≈Ufl ¬ŒÊÕ¸ ∑§Ë •äÊ¸-

•ÊÿÈ (t12) ∑§fl‹ ©U‚∑§ ÁflÉÊ≈UŸ ÁSÕ⁄UÊ¥∑§ (k) ij ¬⁄U ÁŸ÷¸⁄U ∑§⁄UÃË „ÒU– ¬ŒÊÕ¸ ∑§Ë ◊ÊòÊÊ fl •ãÿ ∑§Ê⁄UáÊÊ¥ (Factors) ¬⁄U Ÿ„UË¥–

⁄‘UÁ«UÿÊ∞ÁÄ≈Ufl Á∑§⁄UáÊ¥ — α, β •ÊÒ⁄U γ-Á∑§⁄UáÊÊ¥ ∑§ ªÈáÊ
ªÈáÊ α-Á∑§⁄UáÊ¥ β-Á∑§⁄UáÊ¥ γ-Á∑§⁄UáÊ¥

v. ¬̋∑Î§ÁÃ äÊŸÊflÁ‡ÊÃ α-∑§áÊÊ¥ ‚ ’ŸË „Ò¥U ´§áÊÊflÁ‡ÊÃ β-∑§áÊÊ¥ ‚ ’ŸË „ÒU– X-Á∑§⁄UáÊÊ¥ ∑§ ‚ŒÎ‡Ê ÁfllÈÃ-
α-∑§áÊ ¬⁄U w ßU∑§Êß¸U äÊŸÊfl‡Ê β-∑§áÊ ßU‹Ä≈˛UÊÚŸ „UÊÃ „Ò¥U– øÈê’∑§Ëÿ ÁflÁ∑§⁄UáÊ ∑§„UÃ „Ò¥U– γ-
„UÊÃÊ „ÒU ÃÕÊ α-∑§áÊ ∑§Ê ÷Ê⁄U β-∑§áÊ ∑§Ê β-ÿÊ Á∑§⁄UáÊÊ¥ ∑§Ê Ã⁄¥UªŒÒäÿ¸– UA° ∑§
„UËÁ‹ÿ◊ ¬⁄U◊ÊáÊÈ ∑§ ŸÊÁ÷∑§ –1e

0 ‚¥∑§Ã ‚ ‹ª÷ª „UÊÃÊ „ÒU–
∑§ ÷Ê⁄U ∑§ ’⁄UÊ’⁄U •ÕÊ¸Ã˜ ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃ „Ò¥U–
4 amu „UÊÃÊ „ÒU– α-∑§áÊ
„UËÁ‹ÿ◊ ¬⁄U◊ÊáÊÈ ∑§Ê ŸÊÁ÷∑§
„UÊÃÊ „ÒU– ßU‚ 2He4 ÿÊ α
‚¥∑§Ã ‚ ¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃ „Ò¥U–

CHEMISTRY
jlk;u foKku ,d ifjp;

(An Introduction of Chemistry)
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w. flª α-Á∑§⁄UáÊÊ¥ ∑§Ê flª ¬˝∑§Ê‡Ê ∑§ β-Á∑§⁄UáÊÊ¥ ∑§Ê flª 2.79×1010 γ-Á∑§⁄UáÊÊ¥ ∑§Ê flª ∑§
flª ∑§Ê 1/10 •ÕÊ¸Ã˜ ‚◊Ë/‚∑§á«U „UÊÃË „ÒU– ’⁄UÊ’⁄U „UÊÃÊ „ÒU–
3 × 109 ‚◊Ë./‚∑§á«U „UÊÃÊ „ÒU–

x. ÷ŒŸ ˇÊ◊ÃÊ α-Á∑§⁄UáÊÊ¥ 0.002 ‚◊Ë β-Á∑§⁄UáÊ¥ 0.2 ‚◊Ë ◊Ê≈UË γ-Á∑§⁄UáÊ¥ v.ÆÆ ‚◊Ë ◊Ê≈UË
(Penetrating Power) ◊Ê≈UË ∞ÀÿÍ◊ËÁŸÿ◊ ∑§Ë ∞ÀÿÍ◊ËÁŸÿ◊ ∑§Ë øÊŒ⁄U ∑§Ê ∞ÀÿÍ◊ËÁŸÿ◊ ∑§Ë øÊŒ⁄U ∑§Ê

øÊŒ⁄U ∑§Ê ÷Œ ‚∑§ÃË „Ò¥U– ÷Œ ‚∑§ÃË „Ò¥U– ÷Œ ‚∑§ÃË „Ò¥U–
y. flÒlÈÃ •ÊÒ⁄U øÈê’∑§Ëÿ flÒlÈÃ ˇÊòÊ ◊¥ α-Á∑§⁄UáÊ¥ ´§áÊ flÒlÈÃ ˇÊòÊ ◊¥ β-Á∑§⁄UáÊ¥ γ-Á∑§⁄UáÊ¥ ÁfllÈÃ ©UŒÊ‚ËŸ „UÊÃË „Ò¥U–

ˇÊòÊÊ¥ ∑§Ê ∑§Êß¸U ¬˝÷Êfl •ÊflÁ‡ÊÃ å‹≈U ∑§Ë •Ê⁄U ◊È«∏ äÊŸ •ÊflÁ‡ÊÃ å‹≈U ∑§Ë •Ê⁄U ßUŸ Á∑§⁄UáÊÊ¥ ¬⁄U flÒlÈÃ •ÊÒ⁄U øÈê’∑§Ëÿ
¡ÊÃË „ÒU– ÿ Á∑§⁄UáÊ¥ øÈê’∑§Ëÿ  ◊È«∏ ¡ÊÃË „Ò¥U– ˇÊòÊÊ¥ ∑§Ê ∑§Êß¸U ¬˝÷Êfl Ÿ„UË¥
ˇÊòÊ ◊¥ ÷Ë Áfl‹ÁˇÊÃ „UÊÃË „Ò¥U– ¬«∏ÃÊ „ÒU–

z. •ÊÿŸ∑§Ê⁄UË ̌ Ê◊ÃÊ ªÒ‚Ê¥ ∑§Ê •ÊÿÁŸÃ (Ionise) ªÒ‚Ê¥ ∑§Ê •ÊÿÁŸÃ ∑§⁄UÃË „Ò¥U– ªÒ‚Ê¥ ∑§Ê •ÊÿÁŸÃ ∑§⁄UÃË „Ò¥U–
∑§⁄UÃË „Ò¥U– ßUŸ∑§Ë •ÊÿŸ ∑§Ë ßUŸ∑§Ë •ÊÿŸ∑§Ê⁄UË ̌ Ê◊ÃÊ ßUŸ∑§Ë ¡ÊŸ∑§Ê⁄UË ˇÊ◊ÃÊ α-
ˇÊ◊ÃÊ β-Á∑§⁄UáÊÊ¥ ∑§Ë •¬ˇÊÊ γ-Á∑§⁄UáÊÊ¥ ∑§Ë •¬ˇÊÊ Á∑§⁄UáÊÊ¥ ∑§Ë •¬ˇÊÊ v/vÆÆÆÆ
vÆÆ ªÈŸË ÃÕÊ γ-Á∑§⁄UáÊÊ¥ ∑§Ë vÆÆ ªÈŸË „UÊÃË „ÒU– •ÊÒ⁄U β-Á∑§⁄UáÊÊ¥ ∑§Ë v/vÆÆ ªÈŸË
•¬ˇÊÊ vÆ,ÆÆÆ ªÈŸË „UÊÃË „ÒU– „UÊÃË „ÒU–

{. »§Ê≈UÊª˝ÊÁ»§∑§ å‹≈U ∑§Ê‹Ê ∑§⁄U ŒÃË „ÒU– ∑§Ê‹Ê ∑§⁄U ŒÃË „ÒU– ∑§Ê‹Ê ∑§⁄U ŒÃË „Ò¥U–
¬⁄U ¬˝÷Êfl

|. S»È§⁄UŒËÁåÃ ªÈáÊ ¬ÒŒÊ ∑§⁄U ‚∑§ÃÊ „ÒU– α-∑§áÊÊ¥ ‚ ∑§◊ „UÊÃË „ÒU–        α ÃÕÊ β Á∑§⁄UáÊÊ¥ ‚ ∑§◊ „UÊÃË „ÒU–

⁄‘UÁ«UÿÊ∞ÁÄ≈Ufl ‚◊SÕÊÁŸ∑§ ∑§ ¬˝ÿÊª
‚◊SÕÊÁŸ∑§ ¬˝ÿÊª
‚Ë⁄UÊ«UÊÿÇŸÊÁS≈U∑§ Á∑§≈U ˇÊÿ ⁄UÊª ∑§ ‚¥∑˝§◊áÊ ∑§Ê ¬ÃÊ ‹ªÊŸ ∑§ Á‹∞
¬˝‚¥S∑Î§Ã „UÊßU«˛UÊ¡Ÿ ¡‹Ÿ, ∑§≈UŸ •ÊÒ⁄U øÊ≈U ∑§ Á‹∞
„UÊ‹ÁŸÿ◊∑§-v{{ ªÁ∆UÿÊ ∑§ ßU‹Ê¡ ∑§ Á‹∞
ÀÿÍÁÕÁŸÿ◊-v|| •ãŒM§ŸË ⁄‘UÁ«UÿÊÕ⁄‘U¬Ë
‚ËÁ¡ÿ◊-vx| ’˝∑§ËÕ⁄‘U¬Ë, ∑Ò¥§‚⁄U ∑§ ßU‹Ê¡ ∑§ Á‹∞

¬˝∑Î§ÁÃ ◊¥ ¬Êÿ ¡ÊŸ flÊ‹ Ãûfl ∑§Ê ¬˝ÁÃ‡ÊÃ
•ÊÚÄ‚Ë¡Ÿ (Oxygen) 49.5%

∞ÀÿÈÁ◊ÁŸÿ◊ (Aluminium) 7.5%

∑Ò§ÁÀ‚ÿ◊ (Calcium) 3.4%

¬Ê≈ÒUÁ‡Êÿ◊ (Potassium) 2.4%

„UÊßU«˛UÊ¡Ÿ (Hydrogen) 0.87%

Ä‹Ê⁄UËŸ (Chlorine) 0.19%

◊Ò¥ªŸË¡ (Maganese) 0.09%

‚À»§⁄U (Sulphur) 0.06%
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∑˝§ÊÁ◊ÿ◊ (Chromium) 0.033%

Á‚Á‹∑Ú§Ÿ (Silicon) 25.5%

•Êÿ⁄UŸ (Iron) 4.7%

‚ÊÁ«Uÿ◊ (Sodium) 2.6%

◊ÒÇŸËÁ‡Êÿ◊ (Magnesium) 1.9%

≈UÊßU≈UÁŸÿ◊ (Titanium) 0.58%

»§ÊÚS»§Ê⁄U‚ (Phosphorus) 0.12%

∑§Ê’¸Ÿ (Carbon) 0.08%

’Á⁄Uÿ◊ (Barium) 0.04%

ŸÊßU≈˛UÊ¡Ÿ (Nitrogen) 0.030%

ç‹Ê⁄UËŸ (Fluorine) 0.027%

◊„Uûfl¬ÍáÊ¸ Ãâÿ
§ ⁄‘UÁ«Uÿ◊ ‚’‚ ∑§◊ ◊ÊòÊÊ ◊¥ ¬Êß¸U ¡ÊŸ flÊ‹Ë äÊÊÃÈ „ÒU–
§ •Ê‚Á◊ÿ◊ ∑§Ê ÉÊŸàfl ‚’‚ •ÁäÊ∑§ „UÊÃÊ „ÒU–
§ ◊⁄U∑§⁄UË ∞∑§ ∞‚Ë äÊÊÃÈ „ÒU, ¡Ê ∑§◊⁄‘U ∑§ ÃÊ¬◊ÊŸ ¬⁄U Œ˝fl •flSÕÊ ◊¥ ⁄U„UÃË „ÒU– ÿ„U ’„ÈUÃ ¡„U⁄UË‹Ë ÃÕÊ ÉÊÊÃ∑§ „UÊÃË „ÒU–
§ „UËÁ‹ÿ◊ ∑§Ê ÄflÕŸÊ¥∑§ ‚’‚ ∑§◊ „UÊÃÊ „ÒU–
§ ç‹Ê⁄UËŸ ∑§Ê ©U¬ÿÊª ≈ÍUÕ¬S≈U ’ŸÊŸ ◊¥ Á∑§ÿÊ ¡ÊÃÊ „ÒU, ¡„UÊ° ç‹Ê⁄UÊ ç‹Ê⁄UÊßU«U •ÊÿŸÊ¥ ◊¥ ¬Á⁄UflÁÃ¸Ã „UÊ ¡ÊÃÊ „ÒU–
§ ‚ËÁ¡ÿ◊ ∑§Ê ¬˝ÿÊª ÁfllÈÃ ÉÊ«∏Ë ’ŸÊŸ ◊¥ Á∑§ÿÊ ¡ÊÃÊ „ÒU–
§ ‡ÊÈhU Á‚‹Ë∑§ÊÚŸ •h¸U-øÊ‹∑§ ∑§Ë Ã⁄U„U ∑§Ê◊ •ÊÃÊ „ÒU, ßU‚Á‹∞ ßU‚∑§Ê ¬˝ÿÊª ÁfllÈÃ ©U¬∑§⁄UáÊ ’ŸÊŸ ◊¥ Á∑§ÿÊ ¡ÊÃÊ „ÒU–
§ „UË⁄UÊ ‚’‚ ∑§∆UÊ⁄U ¬ŒÊÕ¸ „ÒU–
§ ŸÊßU≈˛UÊ¡Ÿ flÊÿÈ◊á«U‹ ◊¥ ‚’‚ •ÁäÊ∑§ ◊ÊòÊÊ ◊¥ ¬Êß¸U ¡ÊÃË „ÒU–
§ ç‹Ê⁄UËŸ ‚’‚ •ÁäÊ∑§ ÁfllÈÃ ´§áÊÊà◊∑§ Ãûfl „UÊÃÊ „ÒU–
§ Ä‹Ê⁄UËŸ ∑§Ë ßU‹Ä≈˛UÊÚŸ ’¥äÊÈÃÊ ‚’‚ •ÁäÊ∑§ „UÊÃË „ÒU–
§ „UËÁ‹ÿ◊ ∑§Ê •ÊÿŸŸ Áfl÷fl ‚’‚ •ÁäÊ∑§ „UÊÃÊ „ÒU–
§ ‚ËÁ¡ÿ◊ •ÕflÊ »Ò˝§Áã‚ÿ◊ ∑§Ê •ÊÿŸŸ Áfl÷fl ‚’‚ ∑§◊ „UÊÃÊ „ÒU–
§ ∞ÀÿÍ◊ËÁŸÿ◊ ‚’‚ ∑§◊ ◊ÊòÊÊ ◊¥ ¬Ê∞ ¡ÊŸ flÊ‹Ê Ãûfl „ÒU–
§ „UËÁ‹ÿ◊ ÃÕÊ »˝§Áã‚ÿŸ ∑˝§◊‡Ê— ‚’‚ ¿UÊ≈UÊ ÃÕÊ ‚’‚ ’«∏Ê ¬⁄U◊ÊáÊÈ „UÊÃÊ „ÒU–
§ ’Ê⁄UÊÚŸ ∑§Ê  ¬⁄U◊ÊáÊÈ •ÊÿŸŸ ‚’‚ ¿UÊ≈UÊ „UÊÃÊ „ÒU–
§ øÊ°ŒË ÁfllÈÃ ∑§Ê ‚’‚ •ë¿UÊ ‚ÈøÊ‹∑§ „ÒU–
§ ‹ËÁÕÿ◊ ‚’‚ „UÀ∑§Ë äÊÊÃÈ „ÒU, ßU‚∑§Ê ÉÊŸàfl 0.54g cm3 „UÊÃÊ „ÒU–
§ ‹Ê„UÊ ‚’‚ •ÁäÊ∑§ ◊ÊòÊÊ ◊¥ ¬Êß¸U ¡ÊŸ flÊ‹Ë ‚¥∑˝§Ê◊∑§ äÊÊÃÈ „ÒU–
§ •ÊÚÄ‚Ë¡Ÿ ¬ÎâflË ¬⁄U ‚’‚ •ÁäÊ∑§ ◊ÊòÊÊ ◊¥ ¬Ê∞ ¡ÊŸ flÊ‹Ê Ãûfl „ÒU–
§ H– ∞fl¥ I– •ÊÿŸŸ ∑˝§◊‡Ê— ‚‚’ ¿UÊ≈U ÃÕÊ ‚’‚ ’«∏ ´§áÊ äÊŸÊÿŸ „Ò¥U–
§ ‚ËÁ¡ÿ◊ ‚’‚ •ÁäÊ∑§ ÁfllÈÃ äÊŸÊà◊∑§ Ãûfl „Ò¥U–
§ „UÊßU«˛UÊ¡Ÿ ¬Í⁄‘U ’˝rÊÊ¥«U ◊¥ ‚’‚ •ÁäÊ∑§ ◊ÊòÊÊ ◊¥ ¬ÊÿÊ ¡ÊŸ flÊ‹Ê Ãûfl „ÒU–
§ ∑§fl‹ •Ê¡ÊŸ ∞∑§ ⁄¥UªËŸ ªÒ‚ „ÒU, Á¡‚∑§Ë ‹„U‚ÈŸ ¡Ò‚Ë ª¥äÊ „UÊÃË „ÒU–
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Á◊üÊáÊ ∑§ ÉÊ≈U∑§
Á◊üÊáÊ ∑§ ÉÊ≈U∑§ ‚◊Ê¥ª Á◊üÊáÊ Áfl·◊Ê¥ª Á◊üÊáÊ

v. ∆UÊ‚-∆UÊ‚ Á◊üÊ äÊÊÃÈ∞°, ¡Ò‚-∑§Ê¥‚Ê (Bronze), øËŸË •ÊÒ⁄U Á◊^UË, øËŸË •ÊÒ⁄U Ÿ◊∑§, ªŸ ¬Ê©U«U⁄U
¬ËÃ‹ (Brass) Á‚Ä∑§Ê (Coins) ßUàÿÊÁŒ (øÊ⁄U∑§Ê‹, ª¥äÊ∑§,

¬Ê≈UÁ‡Êÿ◊ ŸÊßU≈˛U≈U KNO3)
w. ∆UÊ‚-Œ˝fl ’˝ÊßUŸ (‚ÊÁ«Uÿ◊ Ä‹Ê⁄UÊßU«U ∑§Ê ≈US≈U ≈˜UÿÍ’ ◊¥ ’ŸÊ ÃÊ¡Ê •flˇÊ¬ (ppt) Á◊^UË øËŸ

¡‹ ◊¥ Áfl‹ÿŸ) ∑§Ê ÉÊÊ‹ ∞fl¥ ¬ÊŸË, ⁄‘UÃ ∞fl¥ ¬ÊŸË, Ÿ◊∑§ fl Ã‹–
x. ∆UÊ‚-ªÒ‚ •ÊÿÊ«UËŸ flÊc¬ ∞fl¥ flÊÿÈ äÊÈ•Ê° (smoke)

y. Œ˝fl-∆UÊ‚ •◊‹ª◊ (Hg-Mg) øÊ⁄U∑§Ê‹ ◊¥ •fl‡ÊÊÁ·Ã ’˝Ê◊ËŸ
z. Œ˝fl-Œ˝fl ‚÷Ë Á◊ÁüÊÃ Œ˝fl, ¡Ò‚ó ‚÷Ë •Á◊ÁüÊÃ Œ˝fl, ¡Ò‚ Ã‹-¡‹, ’¥¡ËŸ-¡‹,

¡‹-∞À∑§Ê„U‹, Ä‹Ê⁄UÊ»§Ê◊¸-¡‹
∞À∑§Ê„U‹-’¥¡ËŸ •ÊÁŒ

{. Œ˝fl-ªÒ‚ Ÿ◊ flÊÿÈ ∑§Ê’¸Ÿ-≈U≈˛UÊ Ä‹Ê⁄UÊßU«U ¡‹
|. ªÒ‚-∆UÊ‚ H2-Pd ÃÊ‹Ê’, ¤ÊË‹, ‚◊ÈŒ˝
}. ªÒ‚-Œ˝fl ∑§ÊÀ«U Á«¥˛U∑§, CO2 ∞fl¥ ¡‹ øÊ⁄U∑§Ê‹ ∞fl¥ Ä‹Ê⁄UËŸ
~. ªÒ‚-ªÒ‚ flÊÿÈ◊á«U‹ Á◊^UË fl øËŸË

¬⁄U◊ÊáÊÈ ∑§Ê ÁflãÿÊ‚
Ãûfl ¬⁄U◊ÊáÊÈ ∑˝§◊Ê¥∑§ ¬⁄U◊ÊáÊÈ ÷Ê⁄U ÁflãÿÊ‚

’Ê⁄UÊŸ B 5 10 1s2, 2s2, 2p1

∑§Ê’¸Ÿ C 6 12 1s2, 2s2, 2p2

ŸÊßU≈˛UÊ¡Ÿ N 7 14 1s2, 2s2, 2p3

•ÊÚÄ‚Ë¡Ÿ O 8 16 1s2, 2s2, 2p4

ç‹Ê⁄UËŸ F 9 18 1s2, 2s2, 2p5

ÁŸÿÊÚŸ Ne 10 20 1s2, 2s2, 2p6

‚ÊÁ«Uÿ◊ Na 11 23 1s2, 2s2, 2p6,3s2 1

◊ÒÇŸËÁ‡Êÿ◊ Mg 12 24 1s2, 2s2, 2p6,3s2

∞ÀÿÍÁ◊Áÿ◊ Al 13 27 1s2, 2s2, 2p6, 3s2, 3p1

Á‚Á‹∑§ÊÚŸ Si 14 28 1s2, 2s2, 2p6, 3s2, 3p2,

»§ÊS»§Ê⁄U‚ P 15 31 1s2, 2s2, 2p6, 3s2, 3p3
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ifjp; (Introduction) : foKku dh og 'kk[kk ftlds vUrxZr ge fofHkUu izdkj ds jlk;uksa ,oa mudh vfHkfØ;kvksa dk
vè;;u djrs gS] jlk;u foKku dgykrh gSA

ysok;fl;s (Lavoisiea) dks jlk;u foKku dk tud dgk tkrk gSA
inkFkksZ dh voLFkk,sa ,oa mudk oxhZdj.k (State of Matter and Classification) : lkekU;r% inkFkks± dks buds xq.kksa ds

vk/kj ij pkj voLFkkvksa esa foHkkftr fd;k tkrk gS&
(i) Bksl
(ii) nzo
(iii) xSl
(iv) IykTek (;g inkFkZ dh prqFkZ voLFkk gS)

1. Bksl (Solid):-

§ Bksl ,sls inkFkZ gksrs gS] ftuds d.k ,d nwljs ls fpids@tqM+s gq,s gksrs gSA
§ Bkslksa dk vkdkj o vk;ru (Volume) ,oa T;kfefr fuf'pr gksrh gSA mnkgj.k& ydM+h] iRFkj] b±V vkfnA

2. nzo (Liqued):-

§ nzo ,sls inkFkZ gksrs gS] ftuds d.k Bkslksa dh rqyuk esa rks nwj gksrs gS ijUrq xSlksa dh rqyuk esa fudV gksrs gSA
§ nzoksa dk vkdkj ik=k ds vuq:i cnyrk gSA mnkgj.k& ikuh] nw/ vkfnA

3. xSl (Gas):-

§ ;s ,sls inkFkZ gksrs gS ftuds d.k vf/d nwj&nwj gksrs gSA
§ xSlksa dk vk;ru o vkdkj fuf'pr ugha gksrk gSA
§ xSlksa dk dksbZ i`"B (Surface) ugha gksrk gS rFkk budk folj.k (mPp nkc ls fuEu nkc dh vksj cgus dk xq.k) vf/

d gksrk gS ,oa xSlksa dks lEihfM+r (Compress) fd;k tk ldrk gSA mnkgj.k& ,y-ih-th-] lh-,u-th-] ehFksu vkfnA
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rF; (Fact's)

1. rki ,oa nkc dks cny dj fdlh Hkh inkFkZ dh voLFkk dks cnyk tk ldrk gSA
viokn % ydM+h] iRFkj vkfn dks ugha cnyk tk ldrk

2. ty (H2O) rhuksa HkkSfrd voLFkkvksa ;Fkk Bksl] nzo ,oa xSl rhuksa esa jg ldrk gSA
rRo (Element) : rRo ,sls inkFkZ gksrs gS tks dsoy ,d tSls gh ijek.kqvksa (inkFkZ dk lcls NksVk Hkkx) ds feyus ls cus
gksrs gSA rFkk bUgsa jklk;fud fof/;ksa }kjk vkSj vf/d inkFkksZ esa foHkkftr ugha fd;k tk ldrk gSA blfy, rÙo dks izkjfEHkd
inkFkZ Hkh dgrs gSA

mnkgj.k % gkbMªkstu (H2), yksgk (Fe), vkWDlhtu (O2), lksuk (Au), pk¡nh (Ag) vkfnA
rF; (Fact's)

1. i`Foh ij lokZf/d ek=kk esa 49.9% vkWDlhtu rRo ik;k tkrk gSA
2. vU; rRoksa dk HkwiVy ij ik;s tkus dk izfr'kr

rRo izrhd izfr'kr 

flfydkWu Si 26% 

,Y;qfefu;e Al 7% 

ykSgk Fe 4.1% 

dSfYl;e Ca 3.2% 

lksfM;e o ikSVsf'k;e Na o  K 2.3% 

eSfXuf'k;e Mg 2.1% 
 

;kSfxd (Compound) : os 'kq¼ inkFkZ ftUgsa jklk;fud fof/;ksa }kjk vU; 'kq¼ inkFkks± esa foHkkftr fd;k tk ldrk gS] ;kSfxd
dgykrs gSaA
§ ;kSfxd esa mifLFkr rRoksa dk vuqikr fuf'pr gksrk gSA

tSls%& ty (H2O) esa gkbMªkstu (H2) o vkWDlhtu (O2) dk vuqikr 2 : 1 gksrk gS tks fd lnSo fLFkj jgrk gS] pkgs ty
fdlh Hkh Ïksr ls izkIr fd;k x;k gksA
mnkgj.k%& ikuh] ued (NaCl), ,Ydksgy (C2H5OH), DyksjksiQkWeZ (CHCl3) vkfn ;kSfxd gSA

feJ.k (Mixture)  : tc nks ;k nks ls vf/d inkFkksZ dks fdlh vuqikr esa feyk;k tkrk gS rks cuus okyk inkFkZ feJ.k dgykrk
gSA

mnkgj.k % nw/] ckyw] phuh vkfn dk tyh; foy;u feJ.k gSA
feJ.k ds izdkj %
(i) lekaxh feJ.k % ,slk feJ.k ftlds lHkh Hkkxksa esa mlds inkFkksZ dk vuqikr ,d leku gksrk gS tSls] gok esa xSlksa

dk feJ.k] ikuh esa ued o phuh dk feJ.k vkfn lekaxh feJ.k ds mnkgj.k gSA
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(ii) fo"kekaxh feJ.k % ,slk feJ.k ftlds lHkh Hkkxksa esa mlds inkFkksZ dk vuqikr ,d leku ugha gksrk gS] tSls] ckny
o ck:n vkfn fo"kekaxh feJ.k ds mnkgj.k gSA

dqN izeq[k inkFkZ ,oa muds ladsr rFkk ?kuRo&

inkFkZ ladsr ?kuRo (gm/cm3) 

lksuk Au 19.3 

pk¡nh Ag 10.5 

rk¡ck Cu 8.92 

,Y;qfefu;e Al 2.70 

eSXuhf'k;e Mg 1.70 

dSfYl;e Ca 1.60 

ty H2O 1.00 
 inkFkZ ds HkkSfrd xq.k (Physical Property of Matter):-

(a) nzO;eku (Mass) : fdlh fiaM esa mifLFkr inkFkZ dh ek=kk gh Mass dgykrh gSA
(b) vk;ru (Volume) : fdlh inkFkZ ds }kjk ?ksjk x;k LFkku gh Volume dgykrk gSA
(c) Hkkj (Weight) : fdlh oLrq dk nzO;eku (Mass) ,oa ml oLrq ij yxus okys xq:Rokd"kZ.k cy (G) dk xq.kuiQy gh

Hkkj dgykrk gSA
(d) ?kuRo (Density) : fdlh inkFkZ ds bdkbZ {ks=kiQy dk vk;ru gh inkFkZ dk ?kuRo dgykrk gSA

?kuRo dk lw=k m
d

v
⇒ = [;gk¡ m = nzO;eku] v = vk;ru]

?kuRo dk ek=kd ⇒  fdyksxzke izfr ?ku ehVj (Kg/m3) gSA
(e) fof'k"V ?kuRo (Specific Gravity) : fdlh inkFkZ ds ?kuRo ,oa 4ºC rkieku ij ty (H2O) ds ?kuRo dk vuqikr

gh fof'k"V ?kuRo dgykrk gSA
ijek.kq lajpuk (Atomic Structure):-

n
p

e–

e– d{kk,sa
ukfHkd

e–  = bysDVªkWu
n 

p

= 

= 

U;wVªkWu
izksVkWu   

§ inkFkZ dk og NksVs ls NksVk Hkkx ftls vkxs vkSj foHkkftr ugha fd;k tk ldrk rFkk ftldk dksbZ Lora=k vfLrRo
uk gks ijek.kq dgykrk gSA

§ ijek.kq fdlh jklk;fud vfHkfØ;k esa Lora=k :i ls Hkkx ys ldrs gSA
§ ijek.kq dk fuekZ.k bysDVªkWu (e–), izksVkWu (p), o U;wVªkWu (n) ls feydj gksrk gSA

d.k izrhd vkos'k nzO;eku [kkstdrkZ 
bysDVªkWu e -1 9.10 × 10–31 kg ts-ts- FkkWelu (1879) 
izksVkWu p +1 1.67 × 10–27 kg xksYMLVhu (1911) 
U;wVªkWu n 0 1.67 × 10–27 kg tSEl pSMohd (1932) 

 
Trick :- FkkWelu xksYM dh pSu igurk gS e– = tsts FkkWelu] p = xksYMLVhu] n = tsEl pSMohd
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v.kq (Molecule) : fdlh rRo vFkok ;kSfxd dk og NksVs ls NksVk d.k ftldk Lora=k vfLrRo laHko gks] v.kq dgykrk gSA
§ ijek.kq feydj v.kq dk fuekZ.k djrs gSA

eksy bdkbZ dk eku %
§ eksy dk eku 6.022 × 1023 gSA
§ 6.022 × 1023 dks vkoksxknzks la[;k dgrs gSA
ijek.kq la[;k (Atomic Number) : fdlh rRo dh ijek.kq la[;k ml rRo dh ukfHkd esa mifLFkr izksVkWuks (p) dh
la[;k gksrh gSA

rF; (Fact's)

§ ijek.kq esa ukfHkd gksrk gS bldh tkudkjh jnjiQksMZ (1911) us nh] rFkk ;g crk;k fd ukfHkd esa p (izksVkWu) o n (U;wVkWu)
d.k ik;s tkrs gSA izksVkWu /ukosf'kr d.k gksrs gS tcfd U;wVªkWu mnklhu d.k gksrs gSA
nzO;eku la[;k (Mass Number) : fdlh rRo esa mifLFkr ijek.kq ds ukfHkd esa mifLFkr izksVªkWuksa (p) o U;wVªkWuksa (n)
dh la[;k dk ;ksxiQy gh ml rRo dh nzO;eku la[;k (A) dgykrh gSA

A = p + n

ijek.kq d{kk (Atomic Orbit) : fdlh ijek.kq esa mifLFkr og Lrj tgk¡ bysDVªkWu (e–) mifLFkr jgrs gS] rFkk tgk¡ jgrs
gq, os ukfHkd ds pkjksa vksj pDdj yxkrs gS] ml Lrj dks gh ijek.kq d{kk dgrs gSA
§ ;s d{kk,sa K, L, M, N o O ls O;Dr dh tkrh gSA
§ fdlh ijek.kq d{kk esa mifLFkr mi&ÅtkZ Lrj ftUgsa s, p, d o f ls O;Dr fd;k tkrk gS mi&d{kk dgykrh gSA

rF; (Fact's)
§ fdlh ijek.kq dh vkarfjd d{kk esa mifLFkr bysDVªkWu (e–) dksj&bysDVªkWu dgykrk gSA
§ fdlh ijek.kq dh ckg~;Re d{kk esa mifLFkr bysDVªkWu (e–) la;ksth bysDVªkWu dgykrk gSA
§ DokaVe la[;k,sa 4 gksrh gSA
§ bysDVªkWfud foU;kl esa fofHkUu d{kdksa dk c<+rk gqvk ÅtkZ Øe fuEu izdkj gksrk gSA

1S

4d

2S

5P

2P

6S

3S

4F

3P

5d

4S

6P

3d

7S

4P 5S

leLFkkfud (Isotopes) : ,sls ijek.kq ftuds ijek.kq Øekad rks leku gksrs gS ijUrq mudh nzO;eku la[;k fHkUu&fHkUu gksrh
gSA ,sls ijek.kq leLFkkfud dgykrs gSA
§ leLFkkfudksa esa izksVkWuksa dh la[;k leku gksrh gS] ijUrq U;wVªkWuksa dh la[;k vyx&vyx gksr gSA

tSls % 1H
1, 1H

2, 1H
3 vkfn gkbMªkstu ds leLFkkfud gSA

leHkkfjd (Isobar) : ,sls ijek.kq ftuds ijek.kq Øekad rks fHkUu&fHkUu gksrs gS] ijUrq mudh nzO;eku la[;k leku gksrh gSA
,sls ijek.kq leHkkfjd dgykrs gSA
§ leHkkfjdksa dh ukfHkd esa izksVkWuksa (p) o U;wVªkWuksa (n) dh la[;k fHkUu&fHkUu gksrh gSA

tSls % 18Ar40, 19k
40, 20Ca40 vkfn leHkkfjd gSA

rF; (Fact's)
§ gkbxsu oxZ dk vfuf'prrk dk fl¼kUr ;g crkrk gS dh fdlh d.k dh fLFkfr vkSj ml d.k dk osx nksuksa dk ,d lkFk

fu/kZj.k djuk laHko ugha gSA
§ s, p, d o f d{kdksa esa e– ds Hkjus dk Øe vkWiQckÅ fu;e ds }kjk gh laHko gSA
§ gq.M ds vuqlkj tc rd d{kd miyC/ gS rc rd bysDVªkWu v;qfXer jgrs gSA
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rRoksa dk oxhZdj.k
§ vkorZ lkj.kh dh [kkst lu~ 1869 esa :l ds oSKkfud esMayhiQ (Mendleev) us dhA
§ lu~ 1913 esa ekstys uked oSKkfud us vk/qfud vkorZ fu;e izLrqr fd;kA
§ vkorZ lkj.kh ds izkjafHkd rRo {kkj /krq gS ,oa vafre rRo vfØ; xSls gSA

vk;uu foHko (Ionisation Potential) : fdlh xSlh; ijek.kq ds ckg~;re dks'k ls ,d e– (bysDVªkWu) dks ml ijek.kq ds
dks'k ls ckgj fudkyus ds fy, vko';d ÅtkZ dh ek=kk gh vk;uu foHko dgykrh gSA

rF; (Facts)

§ Hydrogen (H) izFke rRo gS ysfdu ;g {kkj /krq ugha gSA
§ Ýyksjhu (F) dh oS/qr Í.kkRedrk dk eku lcls vf/d gksrk gSA
§ Dyksjhu (Cl) dh bysDVªkWu ca/qrk lcls vf/d gksrh gSA

dqN rRoksa dh bysDVªkWu ca/qrk dk ?kVrk Øe
Cl > F > Br > I

§ fuf"Ø; (vfØ;) ;k ukscy xSlks tSls He (fgfy;e)] Ne (fuvkWu), Ar (vkWxZu), Kr (fØIVkWu), Xe (ftukWu) o Rn (jsMkWu)
vkfn dk xyukad fuEu gksrk gSA

§ tc gkbMªkstu rRo ij /ukos'k gksrk gS (H+) rks bls izksVkWu dgrs gSA
§ ijek.kq dh ukfHkd esa mifLFkr U;wVªkWu (n) o izksVkWu (p) d.kksa dk nzO;eku (Mass) cjkcj gksrk gSA

d{kk,sa
ukfHkd

n
p

e–

e– e–

e–

ijek.kq dh lajpuk

inkFkksZ dh voLFkkvksa esa ifjorZu
(Change in state of matter)

fgekad (Freezing Point) : ,d fuf'pr nkc ij og fu;r rki ftl rki ij dksbZ nzo inkFkZ te tkrk gS] bl fu;r rki
dks gh fgekad dgrs gSA mnkgj.k& ikuh dk fgekad 0°C gksrk gSA
xyukad@nzo.kkad (Melting Point) : ,d fo'ks"k nkc ij og fu;r rki ftl rki ij dksbZ oLrq fi?ky tkrh gS] bl fu;r
rki dks gh xyukad@nzo.kkad ;k Melting Point dgrs gSA mnkgj.k& ciQZ dk xyukad 0°C gksrk gSA
rF; (Facts)

§ rk¡ck (Cu) o ekse dk xyukad nkc c<+kus ij c<+rk gSA
§ ciQZ dk xyukad nkc c<+kus ij ?kV tkrk gSA
§ v'kqf¼;ksa dh mifLFkfr ds dkj.k fdlh inkFkZ dk xyukad ,oa fgekad nksuksa dk eku de gks tkrk gSA
§ ikuh esa ciQZ dk VqdM+k Mkyus ij ikuh B.Mk gks tkrk gS bldk dkj.k ;g gS fd tc ciQZ fi?kyrh gS rks og ty ls

m"ek xzg.k djrh gSA ftlls ty dk rkieku de gks tkrk gSA rFkk feJ.k B.Mk gksrk gSA
§ vkbZlØhe tekus ds fy, ued dk ,d Hkkx rFkk ciQZ dk rhu Hkkx feykrs gS ftlls feJ.k dk rki eku –22ºC gks

tkrk gSA rFkk vkbZlØhe te tkrh gSA
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DoFkukad (Boiling Point):-
§ og rki ftl ij dksbZ nzo inkFkZ mcydj ok"ih; voLFkk esa ifjofrZr gks tkrk gSA ml rki dks nzo dk DoFkukad (Boiling

point) dgrs gSA mnkgj.k& ty dk DoFkukad 100°C gksrk gSA
§ DoFkukad dk eku nkc c<kus ij c<+ tkrk gS rFkk nkc de djus ij nzoksa dk DoFkukad de gks tkrk gSA
mèoZikru (Sublimation) % nks Bksl inkFkksZ ds feJ.k dks i`Fkd djus dh fof/ mèoZikru dgykrh gS tSls& usIFkyhu] diwj
vkfn ds feJ.k dks i`Fkd djukA
vklou (Distillation) % nks nzo inkFkksZ ds feJ.k dks ìFkd djus dh fof/ vklou dgykrh gSA tSls& dPps rsy dk 'kks/
u djuk

jklk;fud ca/u (Chemical Bonding):-
§ nks ijek.kqvksa dk vkil esa tqM+us dk cy gh jklk;fud ca/u dgykrk gSA
§ vfØ; xSlksa dh ckgjh d{kk LFkkbZ gksrh gS D;ksafd blesa dksbZ eqDr e– ugha gksrk gSA
§ lHkh rRo LFkkbZRo izkIr djus ds fy, ca/u djrs gSA

jklk;fud ca/
(a) lg la;kstd ca/ (Covalent Bond) : nks ijek.kqvksa ds eè; ,d&,d bysDVªkWu ds lk>s ls cuk ca/ lg la;kstd ca/

dgykrk gSA
§ lg&la;kstd ;kSfxdks ds xyukad ,oa DoFkukad fuEu gksrs gSA
§ lg&la;kstd ;kSfxd fo/qr ds dqpkyd gksrs gSA
§ lg&la;kstd ;kSfxd ty esa izk;% ugha ?kqyrs ijUrq dkcZfud foyk;dks tSls& csathu (C6H6) o dkcZu VsVªkDyksjkbM

(CCl4) esa ?kqyu'khy gksrs gSA
viokn % tSls HCl (Hydro Choloric acid) o NH3 (vkeskfu;k) ty esa ?kqyu'khy gksrs gSA
§ lg la;kstd ;kSfxdksa ds v.kqvksa ds eè; nqcZy okUMjoky cy mifLFkr gksrs gSA blh dkj.k lg&la;kstd ;kSfxd lk/kj.k

rki o nkc ij xSlh; vFkok nzo voLFkk esa gksrs gSA
Note : dqN lgla;kstd ;kSfxd tSls ghjk o xzsiQkbV rFkk xa/d Bksl Hkh gksrs gSA
mnkgj.k % ty ds v.kq dk cuuk lg&la;kstd ca/ dk mnkgj.k gSA

H H
(H O)2

vkWDlhtu
ijek.kq

gkbMªkstu
ijek.kq

gkbMªkstu
ijek.kq

ty  v.kq(H O)2
lg&la;kstd ca/

(b) milg&la;kstd ca/ (Co-Ordinate Bond) : tc ,d gh rRo }kjk nksuksa bysDVªkWu fn;s x;s gks rFkk lk>snkjh nks rRoksa
ds eè; gks rks cuus okys ,sls ca/ dks milg&la;kstd ca/ dgrs gSA

§ ,slh lk>snkjh esa e– dsoy ,d gh rRo nsrk gS ijUrq mu bysDVªkWuksa ij nksuksa rRoksa dk leku vf/dkj gksrk gSA
mnkgj.k % vkstksu (O3) v.kq milg&la;kstd ca/ dk mnkgj.k gSA

(O = O  O) = (O )→ 3
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(c) oS/qr la;kstd ca/ (Electrcovalent Bond) : tc nks ijek.kqvksa ds eè; bysDVªkWu ds LFkkukUrj.k gksus ls ca/ dk
fuekZ.k gksrk gS rks ,slk ca/ oS/qr la;kstd ca/ dgykrk gSA

mnkgj.k % Na+Cl– ® Nacl (lksfM;e DyksjkbM dk cuuk) ;gk¡ ® = Reaction

§ ,sls ca/ okys ;kSfxd ty esa ?kqyu'khy gksrs gSA
§ ,sls ca/ksa okys ;kSfxd Bksl voLFkk esa rks dqpkyd] tcfd nzo voLFkk esa fo|qr ds lqpkyd gksrs gSA
§ oS/qr la;kstd ca/ksa okys ;kSfxdks dk xyukad ,oa DoFkukad nksuksa gh mPp gksrs gSA

?kksy ;k foy;u (Solution):-
(a) foy;u (Solution) : tc foys; inkFkZ ,oa foyk;d inkFkZ ,d fuf'pr vuqikr esa feyk;s tkrs gS] rks cuus okyk feJ.k

foy;u dgykrk gSA
tSls& ued ;k phuh dk ty esa foy;u

(b) lkUnz foy;u (Concentrate Solution) : ,sls foy;u ftuesa izfr bdkbZ vk;ru esa foys; dh ek=kk vis{kkd`r vf/
d gksrh gS rks ,slk foy;u lkUnz foy;u gksrk gSA

(c) rUrq foy;u (Dilute Solution) : ,sls foy;u ftuesa izfr bdkbZ vk;ru esa foys; dh ek=kk vis{kkd`r de gksrh gS
rks ,slk foy;u ruq foy;u gksrk gSA

(d) dksykWbM (Colloid) : tc fdlh foyk;d (?kksyus okyk) esa ifj{ksfir d.kksa dk vkdkj 10–5 cm ;k 10–6 cm rd
gks rks ,sls foy;uksa dks dksykWbMh foy;u dgk tkrk gSA
tSls& /qvk¡] dksgjk] nw/] isaV vkfn dksykWbM ds mnkgj.k gSA

(e) ik;l (Emulsion) : tc ,d nzo ds lHkh d.k nwljs nzo ds lHkh d.kksa esa ifj{ksfir rks gks tkrs gS ysfdu ?kqyrs ugha
gS] rks cuus okys ,sls dksykWbM dks ik;l dgrs gSA
tSls& nw/ izkd`frd ik;l gS] ysfdu isaV (jax) d`f=ke (ekuo fufeZr) ik;l gSA

(f) ciQj foy;u (Buffer Solution) : ,sls foy;u gksrs gS ftuesa vEy ;k {kkj dh lkèkkj.k ek=kk feykus ij budh pH
dk eku ifjofrZr ugh gksrk] ,sls foy;u ciQj foy;u dgykrs gSA

(g) fVaMy izHkko (Tindal effect) : tc fdlh dksykbMh foy;u ls gksdj izdk'k dks xqtkjk tkrk gS rks ml dksykbMh
foy;u ds d.k pedrs gq,s fn[kkbZ nsrs gSA bls gh fVaMy izHkko dgrs gSA bls fVaMy uked oSKkfud us izLrqr fd;k Fkk
§ fVaMy izHkko dk izeq[k dkj.k dksykbMh d.kks ls Vdjkus ds ckn izdk'k dk izdh.kZu gksuk gSA

tSls& jks'kunku ls vkrh gqbZ izdk'k fdj.kksa esa /qy ds d.kksa dk pers gq, fn[kkbZ nsukA
(h) czkmuh xfr (Brownian Movement) : dksykbMh foy;u ds d.kks }kjk fd tkus okyh VsMh&esMh xfr gh czkmuh xfr

dgykrh gSA
§ foy;u ds d.k ftrus NksVs gksrs gS rFkk rkieku ftruk vf/d gksrk gS] czkmuh xfr mruh gh rst gksrh gSA

rF; (Facts)

§ >kx] nzo esa xSl dk foy;u gSA
§ dksgjk] xSl o nzo dk foy;u gSA
§ ty lkoZHkkSfed foyk;d (?kksyd) gSA
§ lksMk okVj] CO2 dk H2O esa foy;u gSA

fd.ou (Fermentation) : lw{ethoksa dh mifLFkfr esa dkcZfud ;kSfxdks ds /hjs&/hjs vi?kfVr gksus dh izfØ;k dks fd.ou
dgrs gSA
§ ch;j] o Mcy jksVh] pkWdysV vkfn fd.ou dh fØ;k }kjk cukbZ tkrh gSA

Note : 'kjkc vklou fof/ ls cukbZ tkrh gSA

q q q
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HkkSfrd vfHkfØ;k,sa (Physical Reactions)

HkkSfrd dk 'kkfCnd vFkZ gS& fdlh inkFkZ dh ckg~; voLFkk vFkkZr~ og inkFkZ Bksl gS ;k nzo gS ;k xSlA
tc fdlh inkFkZ dh dsoy HkkSfrd voLFkkvksa esa gh ifjorZu gksrk gS rks ,slh vfHkfØ;k,sa HkkSfrd vfHkfØ;k,sa dgykrh gSA
fdlh inkFkZ ds nks izdkj ds xq.k gksrs gS&
(i) HkkSfrd xq.k % fdlh inkFkZ ds ckg~; xq.k gh ;Fkk vkdkj] vkd̀fr] jax] Lokn o voLFkk vkfn gh ml inkFkZ ds HkkSfrd

xq.k gksrs gSA
(ii) jklk;fud xq.k % fdlh inkFkZ ds vkarfjd xq.k vFkkZr~ ml inkFkZ dk laxBu gh ml inkFkZ ds jklk;fud xq.k gksrs gSA

(A) HkkSfrd ifjorZu (Physical Changes):-
inkFkksZ esa gksus okys ,sls ifjorZu ftuesa inkFkZ ds ckg~; xq.kksa (tSls vkdkj] vkd̀fr] jax] Lokn o voLFkk) vFkkZr~ HkkSfrd xq.kksa
esa rks ifjorZu gksrk gS ysfdu inkFkZ ds laxBu vFkkZr~ jklk;fud xq.kksa (vkarfjd xq.kksa) esa dksbZ ifjorZu ugha gksrk gSA ,sls ifjorZu
HkkSfrd ifjorZu dgykrs gSA
HkkSfrd ifjorZu ds mnkgj.k %
(1) ikuh (H2O) dk ciQZ esa rFkk ciQZ dk ikuh esa fi?kyuk
(2) lksus dk fi?kyuk
(3) dk¡p dk VwVuk
(4) 'kDdj@ued dk ikuh esa ?kqyuk
(5) yksgs dk pqEcd esa cnyuk
(6) la?kuu] vklou o mèoZikru
(7) jcj dk f[kpuk
(8) eksecÙkh dk fi?kyuk
(9) ikuh esa jsr dk ?kqyuk
(10) cYc dk tyuk vkfnA
rF; (Fact)
§ eksecÙkh ds tyus ds izØe esa HkkSfrd ,oa jklk;fud nksuksa ifjorZu 'kkfey gSaA
§ HkkSfrd ifjorZu vxz ,oa i'p nksuksa fn'kkvksa esa pyus ds dkj.k mRØe.kh; ifjorZu dgykrk gSA
§ HkkSfrd ifjorZu vLFkkbZ ifjorZu gksrk gSA

(B) jklk;fud ifjorZu (Chemical Changes):-
inkFkksZ esa gksus okys ,sls ifjorZu ftuesa inkFkZ ds HkkSfrd xq.kksa ds lkFk&lkFk mlds jklk;fud xq.k Hkh cny tkrs gSA vFkkZr~
,sls ifjroZuksa esa ,d u;k gh inkFkZ izkIr gksrk gSA ,sls ifjorZu jklk;fud ifjorZu dgykrs gSA
jklk;fud ifjorZu ds mnkgj.k %
(1) dkss;ys dk tyuk
(2) ydM+h dk tyuk
(3) nw/ ls ngh dk cuuk
(4) yksgs ij tax yxuk

HkkSfrd o jklk;fud vfHkfØ;k,sa
(Physical & Chemical Reactions)
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(5) vo{ksi.k
(6) ngu
(7) fd.ou
(8) eksecÙkh dk tyuk vkfnA

rF; (Fact)
§ jklk;fud ifjorZu dsoy vxz fn'kk esa] ,d gh rjiQ py dj lEiUu gksrs gSA vr% ;s vuqRØe.kh; ifjorZu gSA
§ ;s ifjorZu LFkkbZ gksrs gSA
mnkgj.k %

NaHCO3 + HCl → NaCl + H2O + CO2 ↑
mijksDr vfHkfØ;k jklk;fud ifjorZu dk mnkgj.k gS D;ksafd blesa NaHCO3 (lksfM;e ckbZdkcksZusV @ [kkus dk lksMk)]
HCl (gkbMªksDyksjhd vEy) ls fØ;k dj] NaCl (ued) o H2O (ty) rFkk CO2 (dkcZu MkbZ vkWDlkbM) xSl cuk
jgk gSA cuus okys mijksDr inkFkksZ (tSls NaCl, H2O o CO2) ls iqu% NaHCO3 ugha cuk;k tk ldrkA

jklk;fud vfHkfØ;k,sa (Chemical Reactions)

(a) vkWDlhdj.k (Oxidation) :
§ tc inkFkZ ds lkFk vkWDlhtu tqM+rh gS rks bls vkWDlhdj.k dgrs gSA

tSls& C + O2 → CO2 (dk cuuk)
§ tc fdlh ;kSfxd ls gkbMªkstu i`Fkd gksrh gS rks bls Hkh vkWDlhdj.k dgrs gSA

tSls& H2S → H2 + S (gkbMªkstu lYiQkbM ls gkbMªkstu dk vyx gksuk)
§ ijek.kqvksa] vk;uksa ;k v.kqvksa ds }kjk ,d ;k ,d ls vf/d bysDVªkWuksa dks R;kxus dh izfØ;k Hkh vkWDlhdj.k

dgykrh gSA
tSls& Na → Na+ + e– (lksfM;e }kjk e– R;kxk tkuk)

Note : fdlh rRo ds ikl tc e– dh deh gksrh gS] vFkkZr~ rRo tc e– R;kxrk gS rks ml rRo ij /ukos'k (+ve)
vk tkrk gSA

§ ,sls inkFkZ ftudk vkWDlhdj.k gksrk gS& vipk;d dgykrs gSA
§ dqN izeq[k vipk;d (vodkjd)& H2, CO, H2S, SO2, C, SnCl2 vkfn gSA

(b) vip;u (Reduction) ;k vodj.k
§ tc inkFkZ ds lkFk gkbMªkstu tqM+rh gS rks bls vip;u dgrs gSA

tSls& S + H2 → H2S (lYiQj ds lkFk gkbMªkstu tqM+dj H2S cukuk)
§ tc fdlh ;kSfxd ls vkWDlhtu i`Fkd gksrh gS] rks bls Hkh vip;u dgrs gSA

tSls& CO2 → C + O2 (CO2 ls vkWDlhtu dk eqDr gksuk)
§ ijek.kqvksa] vk;uksa ;k v.kqvksa ds }kjk ,d ;k ,d ls vf/d bysDVªkWuksa dks xzg.k djus dh izfØ;k Hkh vip;u

dgykrh gSA
tSls& Cu++ + 2e → Cu (dkWij }kjk e– xzg.k djuk)

;k
Cl + e– → Cl– (Dyksjhu }kjk e– xzg.k djuk)

Note : fdlh rRo ds ikl tc e– dh vf/drk gksrh gS] vFkkZr~ rRo tc e– xzg.k djrk gS] rks ml rRo ij Í.kkos'k
(–ve) vk tkrk gSA

§ ,sls inkFkZ ftudk vip;u gksrk gS& vkWDlhdkjd dgykrs gSA
§ dqN izeq[k vkWDlhdkjd& O2, O3, H2O2, HNO3, KmnO4, K2Cr2O7 vkfn gSA
Note : KmnO4 esa mn dh vkWDlhdj.k la[;k 7 gSA



‚Ê◊Êãÿ ÁflôÊÊŸ ÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ51

Bhumika pub.

(c) jsMkWDl vfHkfØ;k (Redox Reaction) : tc vkWDlhdj.k ,oa vip;u (vodj.k) dh fØ;k,sa lkFk&lkFk lEiUu gksrh
gS rks bls jsMkWDl vfHkfØ;k dgrs gSA vFkkZr~ tc ,d inkFkZ e– R;kx djrk gS] rks nwljk mls xzg.k djrk gSA bls gh jsMkWDl
vfHkfØ;k dgrs gSA
§ vkWDlhdkjd o vipk;d nksuksa tSlk O;ogkj djus okys inkFkZ & H2S, H2O2, SO2 o HNO2 vkfn gSA

(d) m"ek{ksih vfHkfØ;k % ,slh vfHkfØ;k tks m"ek dk mRltZu djrh gS m"ek{ksih vfHkfØ;k dgykrh gSA
tSls& pwus dks ikuh esa Mkyus ij m"ek fudyrh gSA

(e) m"ek'kks"kh vfHkfØ;k % ,slh vfHkfØ;k tks m"ek dk vo'kks"k.k djrh gS m"ek'kks"kh vfHkfØ;k dgykrh gSA
tSls& N2 + 3H2 → 2NH3       (veksfu;k dk cuuk)     [180 K.J. ÅtkZ vo'kksf"kr]

(f) ean vfHkfØ;k (Slow Reaction) : ,slh vfHkfØ;k,sa ftUgsa lEiUu gksus esa vf/d le; yxrk gS ean vfHkfØ;k dgykrh
gSA
tSls & yksgs ij tax yxuk ean vfHkfØ;k dk mnkgj.k gSA

4 Fe     +     3O      +     6 H O          2 Fe O      .     3H O2 2 2 3 2→

(yksgk) (vkWDlhtu) (ty) iQSjl vkWDlkbM (tax)

rhoz vfHkfØ;k (Fast Reaction) : ,slh vfHkfØ;k,sa ftUgsa lEiUu gksus esa de le; yxrk gSA rhoz vfHkfØ;k dgykrh
gSA
tSls &

NaOH       +       HCl              Nacl       +       H O    (10  )→ 2
–10 lSd.M

(lksfM;e 
gkbMªksDlkbM)

(gkbMªksDyksjhd
vEy)

(lksfM;e DyksjkbM)
ued

mRizsjd (Catalyst)

§ ;s ,sls inkFkZ gksrs gS tks fdlh vfHkfØ;k esa ckgj ls feyk;s tkrs gS] rFkk budh lw{e ek=kk gh vfHkfØ;k ds osx dks
ifjofrZr dj nsrh gSA ,oa vfHkfØ;k dh lekfIr ij ;s Lo;a vifjofrZr gksrs gSA ,sls inkFkZ mRizsjd dgykrs gSA

§ mRizsjd fØ;k fof'k"V gksrs gS] vFkkZr~ fo'ks"k izdkj ds mRizsjd fo'ks"k vfHkfØ;k ij gh fØ;k djrs gSA
mRizsjdksa ds izdkj%&
(1) /ukRed mRizsjd (Positive Catalyst) : ;s ,sls mRizsjd gksrs gS] tks vfHkfØ;k ds osx dks c<+k nsrs gSA

mnkgj.k&
Fe(MO)

2 2 3N 3H 2NH+ →

§ mijksDr vfHkfØ;k esa N2 (ukbVªkstu) o H2 (gkbMªkstu) feydj 2NH3 (veksfu;k) cukrs gSA bl vfHkfØ;k esa
FkksM+h lh ek=kk esa Fe (MO) (iQSjl ekWfyCMsue) feyk nsus ij 2NH3 (veksfu;k) cuus dh nj c<+ tkrh gSA vFkkZr~
Fe (MO) ;gk¡ /ukRed mRizsjd gSA

§ MnO2 (eSXuht MkbZ vkWDlkbM) Hkh /ukRed mRizsjd gSA
§ KI (ikSVsf'k;e vk;ksMkbM) Hkh ,d /ukRed mRizsjd gSA

(2) Í.kkRed mRizsjd (Negative Catalyst) : ;s ,sls mRizsjd gksrs gS tks vfHkfØ;k ds osx dks de dj nsrs gSA
tSls &

2H O2 2 2H O2 +fXyljhu O2

(gkbMªkstu ijkWDlkbM) (ty) (vkWDlhtu)
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§ fXyljhu feykus ls H2O2,  ty o O2 esa /hjs VwVrk gS vFkkZr~ ;gk¡ ^fXyljhu* Í.kkRed mRizsjd gSA
§ C2H5OH (,sFksukWy) Hkh Í.kkRed mRizsjd dk dk;Z djrk gSA
(3) Lor% mRizsjd (Self Catalyst) : tc fdlh jklk;fud vfHkfØ;k esa cuus okyk mRikn gh mRizsjd dh Hkk¡fr dk;Z djus

yx tk;s rks ,sls mRizsjd Lor% mRizsjd dgykrs gSA
tSls &

CH COOC H3 2 5      +     H O2 CH COOH        +        C H OH3 2 5

(,fFky ,flVsV) (,flfVd vEy) (,fFky ,Ydksgy@,sFksukWy)

§ mDr vfHkfØ;k ls cuk CH3COOH (,lhfVd vEy)] Lor% mRizsjd dh rjg O;ogkj djrk gSA
(4) tSo mRizsjd (Bio Catalyst) : ,sls inkFkZ tks thoksa ds 'kjhj esa gksus okyh jklk;fud vfHkfØ;kvksa ds osx dks c<+k nsrs

gSA tSo mRizsjd dgykrs gSA
tSls &

fXyljhuLVkpZ ekYVkst
ekYVstekYVkst Xywdkst

tkbestXywdkst ,sYdksgkWy

§ ;gk¡ Vk;fyu] ekYVst o tkbest tSo mRizsjd gSA

©Uà¬˝⁄U∑§Ê¥ ∑§ ©U¬ÿÊª
©UlÊª ©Uà¬˝⁄U∑§

§ •◊ÊÁŸÿÊ ªÒ‚ ’ÊŸ ∑§Ë „ÒU’⁄U ÁflÁäÊ ◊¥ ‹Ê„U ∑§Ê øÍáÊ¸
§ flŸS¬ÁÃ Ã‹Ê¥ ‚ ∑Î§ÁòÊ◊ ÉÊË ’ŸÊŸÊ ÁŸÁ∑§‹
§ ‚ÀçÿÍÁ⁄U∑§ •ê‹ ’ŸÊŸ ∑§Ë ‚¥¬∑¸§ ÁflÁäÊ ◊¥ å‹Á≈UÁŸÿ◊ øÍáÊ¸
§ ‚ÀçÿÍÁ⁄U∑§ •ê‹ ’ŸÊŸ ∑§Ë ‚Ë‚ ∑§ˇÊ ÁflÁäÊ ◊¥ ŸÊßU≈˛UÊ¡Ÿ ∑§ •ÊÚÄ‚ÊßU«U
§ ∞À∑§Ê„U‹ ‚ ß¸UÕ⁄U ’ŸÊŸ ∑§Ë ÁflÁäÊ ◊¥ ª◊¸ ∞‹ÈÁ◊ÿÊ
§ Ä‹Ê⁄UËŸ ªÒ‚ ’ŸÊŸ ∑§Ë «UË∑§Ÿ ÁflÁäÊ ◊¥ ÄÿÍÁ¬˝∑§ Ä‹Ê⁄UÊßU«U
§ •Ê◊Ê‡Êÿ ◊¥ ¬˝Ê≈˛UËŸÊ¥ ∑§Ê ¬å≈UÊßU«U ◊¥ •¬ÉÊÁ≈UÃ ∑§⁄UŸ ◊¥ ¬Áå‚Ÿ ∞ã¡ÊßU◊
§ •Ê¥ÃÊ¥ (Intestines) ◊¥ ¬˝Ê≈˛UÊÚŸÊ¥ ∑§Ê ∞◊ËŸÊ¥ •ê‹ ◊ •¬ÉÊÁ≈UÃ ∑§⁄UŸ ◊¥ ¬Áå‚Ÿ ∞ã¡ÊßU◊
§ ¬Áã∑˝§ÿÊ¡ (Pancreas) ◊¥ ¬˝Ê≈˛UËŸÊ¥ •◊ËŸÊ¥ •ê‹ ◊¥ •¬ÉÊÁ≈UÃ ∑§⁄Ÿ ◊¥ ∑§Ê-Á≈˛U¬Á‚Ÿ∞ã¡ÊßU◊
§ ◊ÊŸfl ‹Ê⁄U ◊ S≈UÊø¸ ∑§Ê Ç‹Í∑§Ê¡ ◊¥ ¬Á⁄UflÁÃ¸Ã ∑§⁄UŸ ◊¥ »§ÊßU∞Á‹◊ ∞ã¡ÊßU◊
§ Ç‹Í∑§Ê¡ ‚ ∞ÁÕ‹ ∞À∑§Ê„U‹ ’ŸÊŸ ◊¥ ¡ÊßU◊‚ ∞ã¡ÊßU◊
§ S≈UÊø¸ ‚ ◊ÊÀ≈UÊ‚ ∑§ ’ŸÊŸ ◊¥ «UÊßUS≈U‚ ∞ã¡ÊßU◊
§ ªãŸ ∑§Ë ‡ÊÄ∑§⁄U ‚ Á‚⁄U∑§ (Venegar) ∑§ ÁŸ◊Ê¸áÊ ◊¥ ◊ÊßU∑§Ê«U◊Ë ∞Á‚≈UË
§ ªãŸ ∑§Ë ‡ÊÄ∑§⁄U ‚ Ç‹Í∑§Ê¡ »˝§Ä≈UÊ¡ ’ŸÊŸ ◊¥ ∞ã¡ÊßU◊
§ ŒÍäÊ ‚ ‹ÒÁÄ≈U∑§ •ê‹ ’ŸŸ ◊¥ ‹ÒÁÄ≈U∑§, flÒÁ‚‹Ë
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vEy] {kkj (HkLe) o yo.k
(Acid, Base and Salt)

vEy (Acide) : ,sls inkFkZ ;k ;kSfxd tks ty esa ?kksyus ij H+ vk;u (izksVkWu) nsrs gS vEy dgykrs gSA
§ ;s Lokn esa [kV~Vs gksrs gSA
§ vEy uhys fyV~el dks yky dj nsrs gSA (Trick - v fu y)

§ vkWjsfu;l ds vuqlkj ,sls inkFkZ tks ty esa ?kksyus ij H+ (gkbMªkstu vk;u) nsrs gS] vEy dgykrk gSA
Ø-l- inkFkZ vEy 

1. vaxwj] beyh VkVZfjd vEy 
2. uhcw lkbfVªd vEy 
3. vkaoyk ,LdkWfcZd vEy 
4. phaVh iQkWfeZd vEy 
5. e/qeD[kh dk Mad iQkWfeZd vEy 
6. fljdk ,lhfVd vEy 
7. vpkj ,lhfVd vEy 
8. [kV~Vs nw/ esa ySfDVd vEy 
9. lsc eSfyd vEy 
10. lksMkokVj dkcZfud vEy 
11. 'khryis; dkcZfud vEy 

 § vEyksa dh PH dk eku 0 ls 7 ds eè; gksrk gSA
§ vkWDtSfyd vEy dk iz;ksx diM+ks ls tax ds /Ccs gVkus o iQksVksxzkiQh esa usxsfVo dh èkqykbZ djus esa fd;k tkrk gSA
§ HNO3 dk mi;ksx foLiQksVd inkFkZ] moZjd o nok vkfn cukus esa fd;k tkrk gSA
§ ukbfVªd vEy dk mi;ksx lksus o pk¡nh ds 'kq¼hdj.k esa fd;k tkrk gSA
§ Hkkstu ds ikpu esa HCl (Hydro Chaloric Acid) lgk;d gksrk gSA
{kkj@HkLe (Base) : ,sls inkFkZ tks ty esa ?kqyus ij OH– vk;u (gkbMªkWfDly vk;u) nsrs gS {kkj dgykrs gSA
§ ;s Lokn esa rh[ks ;k dM+os gksrs gSA
§ ;s yky fyVel i=k dks uhyk dj nsrs gSA ({k y uh)
§ vkWjsfu;l ds vuqlkj ,sls inkFkZ tks ty esa ?kksyus ij –OH (gkbMªksfDly vk;u) nsrs gS] {kkj dgykrs gSA
§ budh pH dk eku 7 ls 14 ds eè; gksrk gSA
§ NaOH {kkj gS ftldk mi;ksx lkcquhdj.k esa fd;k tkrk gSA
§ NaOH dk mi;ksx diM+k o dkxt cukus esa fd;k tkrk gSA
§ isVªksfy;e ds 'kqf¼dj.k esa Hkh NaOH dk mi;ksx fd;k tkrk gSA
§ CaO (dSfYl;e vkWDlkbM@pwuk) dk mi;ksx Hkou fuekZ.k ,oa Cyhfpax ikmMj cukus esa fd;k tkrk gSA
§ Mg (OH)2 (eSfXuf'k;e gkbMªkWDlkbM) dk mi;ksx acidity dks nwj djus esa fd;k tkrk gSA
§ Ca (OH)2 (dSfY'k;e gkbMªkWDlkbM) ds mi;ksx fuEu gS&

1. IykLVj cukus esa
2. e`nk dh vEyh;rk dks nwj djus esa
3. ty dks e`nq cukus esa
4. tys gq, LFkku ij eyge iV~Vh djus esa
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yo.k (Salt)

§ ;s vEy o {kkj dk feJ.k gksrk gS
§ budh pH dk eku 7 (mnklhu) gksrk gSA
dqN yo.k ,oa muds mi;ksx%&

yo.k mi;ksx miuke 

NaHCO3 

(lksfM;e ckbdkcksZusV) 

cSfdax ikmMj ds :i esa 
isV dh Acidity dks nwj djus esa 

vkx cq>kus okys vfXu'kked ;a=kks esa 

[kkus dk lksM+k 
cSfdax lksM+k 

NaCl 
(lksfM;e DyksjkbM) 

[kkus esa 
vpkj esa 

ekal eNyh ds ifjj{k.k esa 
lk/kj.k ued 

Na2CO3 

(lksfM;e dkcksZusV) 
diM+s /ksus esa 

/kou lksM+k 
diM+s /ksus dk lksM+k 

KNO3 

(ikSVsf'k;e ukbVªsV) 
ck:n cukus esa 
moZjd cukus esa 

'kksjk 
lkYVihVj 

CuSo4 

(dkWij lYiQsV) 
fo|qr ysiu esa 

jaxkbZ] NikbZ m|ksx esa 
uhyk FkksFkk 

 

•ê‹, ˇÊÊ⁄U, ‹fláÊ ∞fl¥ Áfl‹ÿŸ
Áfl‹ÿŸ ∑§ ¬˝∑§Ê⁄U ©UŒÊ„U⁄UáÊ
ªÒ‚ ◊¥ ªÒ‚ O2 ÃÕÊ N2 ªÒ‚ ∑§Ê Á◊üÊáÊ
ªÒ‚ ◊¥ Œ˝fl Ä‹Ê⁄UÊ»§Ê◊¸, flÊc¬ ÃÕÊ N2 ªÒ‚ ∑§Ê Á◊üÊáÊ
ªÒ‚ ◊¥ ∆UÊ‚ ∑§¬Í⁄U ∑§Ë flÊc¬ ÃÕÊ N2 ∑§Ê Á◊üÊáÊ
Œ˝fl ◊¥ ªÒ‚ ¡‹ ◊¥ ÉÊÈÁ‹Ã O2 ªÒ‚ ∑§Ê Á◊üÊáÊ
Œ˝fl ◊¥ Œ˝fl ¡‹ ◊¥ ÉÊÈÁ‹Ã ∞ÁÕ‹ ∞À∑§Ê„UÊ‹
Œ˝fl ◊¥ ∆UÊ‚ øËŸË ÃÕÊ ¡‹ ∑§Ê Á◊üÊáÊ
∆UÊ‚ ◊¥ ªÒ‚ H2 ∑§Ê ¬Ò‹Á«Uÿ◊ ◊¥ Áfl‹ÿŸ
∆UÊ‚ ◊¥ Œ˝fl ‚ÊÁ«Uÿ◊ ÃÕÊ ¬Ê⁄UÊ (Mercury) •ê‹ ª◊
∆UÊ‚ ◊¥ ∆UÊ‚ ‚ÊŸ ◊¥ ÉÊÈÁ‹Ã ÃÊ°’Ê

PH Scale : P  = Potential of Hydrogen Ion's (H )H +

§ fdlh foy;u dh vEyh;rk ,oa {kkjh;rk dks ekius okys Ldsy dks pH Ldsy dgrs gSA
§ pH Ldsy esa 0 ls 14 rd vad vafdr gksrs gSA
§ 0 ls 7 ds eè; vEyh;rk dk eku gksrk gSA
§ 7 ls 14 ds eè; {kkjh;rk dk eku gksrk gSA
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§ rFkk PH eku 7 mnklhu gksrk gSA
§ 'kq¼ty dk PH = 7 (mnklhu) gksrk gSA
§ tc o"kkZ ds ty dk PH eku 5.5 ls de gksrk gS rks ,slh o"kkZ vEy o"kkZ dgykrh gS

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

vEyh; {kkjh;

mnklhu

§ pH 7 ls pH 0 dh rjiQ c<+us ij vEyh;rk dk eku c<+rk gSA
§ tcdh pH 7 ls pH 14 dh rjiQ c<+us ij {kkjh;rk dk eku c<+rk gSA

H
10P log H+ = −  

vEy jkt (Acid King) : ;g ,slk feJ.k gksrk gS ftlesa HCl (gkbMªksDyksfjd vEy) rhu Hkkx rFkk ukbfVªd vEy (HNO3)
,d Hkkx gksrk gSA vFkkZr~ HCl o HNO3 3 : 1 ds vuqikr esa feys gksrs gSA
§ vEy jkt esa lksuk (Au = vkWje) o IySfVue (Pt) tSlh /krq,sa /qy tkrh gSA
§ ,Dokjsft;k %& ,slk feJ.k ftlesa /krq,sa ?kqy tkrh gS ,Dokjsft;k dgykrk gS] bl feJ.k dk mi;ksx lksus] pk¡nh ds

vkHkw"k.kksa dks pedkus esa fd;k tkrk gSA
dqN inkFkZ o mudh PH dk eku

Ø-l- inkFkZ PH 

1. nw/ 6.4 - 6.6 

2. ykj 6.5 

3. 'kq¼ ty 7 

4. jDr 7.4 

5. leqnzh ty 8.4 
6. NaOH 14 
7. HCl (vek'k; esa) 3-3.5 

 

rF; (Facts)

1. Dyksjhu dh lkUnz lYÝ;wfjd vEy ds lkFk fØ;k djus ij DDT dk fuekZ.k gksrk gSA
2. [kk| inkFkksZ ds laj{k.k ds fy, csUtksbd vEy dk mi;ksx djrs gSA
3. iQyksa ds jl dks lajf{kr djus ds fy, iQkWfeZd vEy dk mi;ksx djrs gSA

q q q
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§ rRo rhu izdkj ds gksrs gS&
(i) /krq
(ii) v/krq
(iii) mi/krq

§ Ca (dSfYl;e) /krq gfM~M;ksa esa ikbZ tkrh gSA
§ Fe (vk;ju) /krq jDr esa ikbZ tkrh gSA
§ Mg (eSXuhf'k;e) /krq DyksjksfiQy (gfjr yod) esa ikbZ tkrh gSA

/krq (Metals)

§ ,sls inkFkZ ftuesa /kfRod ped ikbZ tkrh gS rFkk tks fo|qr ds lqpkyd gksrs gSA ,oa pksV ekjus ij c<+rs gS vFkkZr~ vk?kkr&o/Zfu;
gksrs gS] ,sls inkFkZ /krq,sa dgykrs gSA
mnkgj.k & lksuk] pk¡nh] rk¡ck vkfnA
rF; (Fact)

§ lksus dk izfrd Au (vkWje) gksrk gSA
§ 24 dSjsV dk lksuk 'kq¼ gksrk gSA
§ pk¡nh fo|qr dh lokZf/d lqpkyd /krq gSA
§ /krq,sa bysDVªkWu (e–) R;kx dj /uk;u cukrh gSA

[kfut (Minerals)

§ ,sls inkFkZ ftUgsa [kkuksa ls izkIr fd;k tkrk gSA [kfut dgykrs gSA
v;Ld (Ores) :

§ ,sls izkd`frd [kfut inkFkZ ftuls fdlh /krq dk O;kolkf;d fu"d"kZ.k fd;k tk ldrk gS v;Ld dgykrs gSA
mnkgj.k & ckWDlkbM (Al2O3 . 2H2O) ,oa feV~Vh (Al2O3.2SiO2.2H2O) nksuksa gh Al (,Y;qfefu;e) ds [kfut gSA

§ ckWDlkbM] Al (,Y;qfefu;e) dk v;Ld gSA
Note - /krqvksa dks muds v;Ldks ls fu"df"kZr (vyx) djus ds izØe (Process) dks gh /krqdeZ (Metallurgy) dgrs gSA

§ /krqvksa ds fu"d"kZ.k dh >kx Iyou fof/ esa phM+ dk rsy o lksfM;e ,fFky tsaFksV dke esa fy;k tkrk gSA
HktZu %
§ ;g ok;q dh mifLFkfr esa lkfUnzr ('kq¼) v;Ldks ls /krq vkWDlkbM izkIr djus dh fof/ gSA
§ ;g fof/ lYiQkbM v;Ldks ds lkUnz.k esa dke vkrh gSA

mnkgj.k &

/krq ,oa v/krq
(Metals and Non-Metals)
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2MS        +        3O2 2MO     +     2SO2

(/kfRod lYiQkbM) ( )vkWDlhtu (/kfRod vkWDlkbM)

fuLrkiu %
§ ;g fof/ ok;q dh vuqifLFkfr esa lEiUu gksrh gSA bl fof/ ls Hkh /kfRod vkWDlkbM (MO) izkIr gksrs gSA (MO = Metalic

Oxide)

rk¡ck (Copper)

§ rkacs dh nks feJ /krq] ihry ,oa dk¡lk dk mi;ksx crZu cukus esa fd;k tkrk gSA
§ ihry =  Cu (Copper) + Zn (Zinc)

§ dkalk = Cu (Copper) + Sn (Stransium)

rkacs (Copper) ds v;Ld
1. D;wizkbV @ :ch dkWij Cu2O

2. dkWij ikbjkbV CuFeS2      [;g eq[; v;Ld gS]
3. dkWij XykUl Cu2S

4. esysdkbV CuCO3.Cu(OH)2

§ dkWij eSV = CuS + FeS

;gk¡ CuS -  Copper Sulphide
FeS -  Ferus sulphide

iQsjl (Fe)/ yksgk

§ ;g izd`fr esa eqDr voLFkk esa ugha ik;k tkrk gSA
§ lokZf/d Al (Alumenium) rFkk blds ckn Fe i`Foh ij lcls vf/d ek=kk esa ik;k tkrk gSA

ykSgk
ykSgs ds v;Ld %

1. gsesVkbV Fe2O3

2. eSXusVkbV Fe3O4

3. fyeksukbV Fe2O3 . H2O

4. vk;ju ikbjkbV FeS2

5. flMsjkbV FeCO3

§ <yok¡ ;k dPpk yksgk & ,slk ykSgk ftlesa dkcZu (C), iQkWLiQksjl (F) o flfydk (SiO2) vkfn ik;s tkrs gSA
§ <yos yksgs esa 3 ls 4% rd dkcZu gksrk gSA

lkekU; thou esa iz;qDr dqN egRoiw.kZ ;kSfxd

(1) NaCl (lksfM;e DyksjkbM)

§ ;g lk/kj.k ued gSA
§ jktLFkku esa lkaHkj >hy ds ikuh ls ued dk mRiknu fd;k tkrk gSA
§ ued dks 'kq¼ djus ds fy, HCl dks xSlh; :i esa izokfgr fd;k tkrk gSA ftlls NaCl 'kq¼ gks tkrk gSA
§ ;g ty esa ?kqyu'khy gksrk gSaA
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mi;ksx %
§ blls teko feJ.k cuk;k tkrk gSA blfy, Ice-cream tekrs le; ikuh esa NaCl feykrs gSA ftlls ;g tYnh

te tkrh gSA
§ NaCl ls [kk| lkexzh tSls& ek¡l] eNyh o eD[ku vkfn dk laj{k.k fd;k tkrk gSA

§ lkcqu ds vo{ksi.k djus esa mi;ksx
(2) Na2CO3 (lksfM;e dkcksZusV)

§ ;g ,d liQsn fØLVyh; Bksl gSA
§ diM+s /ksus dk lksM+k Na2CO3 . 10H2O gSA
§ ,slk lksfM;e dkckZsusV ftlesa ty ugha gksrk gS] dks lksMk ,s'k (Na2CO3) dgrs gSA
§ Na2CO3 dk tyh; fofy;u {kkjh; gksrk gSA

mi;ksx %
§ cSfdax ikmMj cukus esa
§ diM+s /ksus esa
§ xyu feJ.k cukus esa

xyu feJ.k =        Na CO +           KCO2 3 3                     

(lksfM;e dkcksZusV) (ikSVsf'k;e dkcksZusV)

§ ikuh ds e`nqdj.k esa
(3) NaHCO3 (lksfM;e ckbdkcksZusV)

§ ;g [kkus dk lksM+k gksrk gSA
§ ;g Hkh liQsn fØLVyh; Bksl gSA
§ ;g ty esa de foys; gksrk gSA
§ bls xeZ djus ij lksfM;e dkcksZusV curk gSA

mi;ksx %
§ cSfdax ikmMj cukus esa
§ vkS"k/h fuekZ.k esa
§ vfXu'kked ;a=kksa esa
§ ^buks* tSls iQy yo.k cukus esa

(4) NaOH (lksfM;e gkbMªksDlkbM)

§ bls dkfLVd lksM+k Hkh dgrs gSA
§ ;g Hkh ,d liQsn fØLVyh; Bksl gSA
§ ;g H2O esa foys; gksrk gSA
§ bldk tyh; fofy;u {kkjh; gksrk gSA
§ ;g vR;f/d nkgd gksrk gS rFkk peM+h tyk nsrk gS blh dkj.k bls dkfLVd lksM+k dgrs gSA

mi;ksx %
§ lkcqu] viektZd ,oa dkxt m|ksx esaA
§ isVªksfy;e ds 'kqf¼dj.k esaA
§ dkcZu&MkbZ&vkWDlkbM (CO2) ds vo'kks"k.k esaA
§ jatd (Dye's) m|ksx esa
§ ckWDlkbM ds lkUnz.k esa
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(5) AgNO3 (flYoj ukbVªsV)
§ bls ywuj dkfLVd Hkh dgrs gSA
§ ;g jaxghu] ikjn'khZ o fØLVyh; Bksl gksrk gSA
§ ;g ty esa vR;f/d foys; gSA

mi;ksx %
§ vfeV L;kgh cukus esaA
§ iQksVksxzkiQh esaA
§ jtr niZ.k cukus esaA

(6) AgBr (flYoj czksekbM)
§ ;g gYds ihys jax dk fØLVyh; ;kSfxd gSA
§ ;g ty esa v?kqyu'khy gSA

mi;ksx %
§ iQksVksxzkiQh esaA

(7) K2SO4 . Al2 (SO4)3 . 24H2O (fiQVdjh)
§ ;g Al2(SO4) (,Y;wfefu;e lYiQsV) o K2SO4 (ikSVsf'k;e lYiQsV) dk f}dyo.k (Di-salt) gSA
§ ;g ty esa ?kqyu'khy gSA
§ ;g xeZ djus ij iQwy tkrh gSA

mi;ksx %
§ ty ds e`nqdj.k esaA
§ ty esa v?kqyu'khy d.kksa ds LdUnu esaA

(8) CuSO4 . 5H2O (dkWij lYiQsV)
§ bls uhyk FkksFkk (Blue Vitriol) Hkh dgrs gSA
§ ;g uhys jax dk pedhyk fØLVyh; inkFkZ gSA
mi;ksx %

§ fo|qr ysiu esaA
§ fo|qr cSVjh;ksa esaA
§ cksnksZ feJ.k cukus esa] ;g feJ.k doduk'kh ds :i esa dke esa fy;k tkrk gSa

cksnksZ feJ.k   pwuk=    CuSO     +    4

(dkWij lYiQsV)
§ oL=kksa dks jaxus esaA
§ ydM+h ds ifjj{k.k esaA

v/krqvksa ds ;kSfxd
(1) lYiQj (xU/d)

§ ijek.kq Øekad – 16

§ ijek.kq Hkkj – 32

§ bysDVªkWfud foU;kl – 1S2, 2S2, 2P6, 3S2, 3P4

§ lw=k – 16S
32

§ la;kstdrk – +2, +4 o +6

§ ;fn rkacs dks lYiQj ds lkFk xeZ fd;k tkrk gS rks rkacs ds xq.k u"V gks tkrs gSA
§ bls (lYiQj dks) ^ysoksft;j* uked oSKkfud us rRo dgkA
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lYiQj ds vij:i(S) 

fØLVyh; vij:i vfØLVyh; vij:i

jksfEcd lYiQj eksuks fDyfud
lYiQj

IykfLVd
lYiQj

(MsYVk)
lYiQj

dksyk;Mh
lYiQj

mi;ksx %
§ bldk mi;ksx ck:n ,oa fn;klykbZ cukus esa fd;k tkrk gSA
§ dhVuk'kd ds :i esa
§ peZ jksxksa dh vkS"kf/;k¡ cukus esa
§ lYiQj dk mi;ksx jcj ds oYdhuhdj.k esa fd;k tkrk gSA

(2) iQkWLiQksjl (P)

§ ijek.kq Øekad – 15

§ ijek.kq Hkkj – 31

§ bysDVªkWfud foU;kl – 1S2, 2S2, 2P6, 3S2, 3P3

§ lw=k – 15P
31

§ la;kstdrk – +3, +5

§ teZu oSKkfud czkaM us 1669 esa iQkWLiQksjl dh [kkst dhA
§ ;g va/sjs esa pedrk gSA blhfy, bldk uke iQkWLiQksjl j[kk x;kA
§ P vR;f/d fØ;k'khy gksus ds dkj.k izd`fr esa eqDr voLFkk esa ugha ik;k tkrk gSA
iQkWLiQksjl ds vij:i

§ liQsn@ihyk iQkWLiQksjl
§ yky iQkWLiQksjl
§ dkyk iQkWLiQksjl
§ cSaxuh iQkWLiQksjl
§ xgjk yky iQkWLiQksjl
§ buesa ls liQsn] yky o dkyk iQkWLiQksjl eq[; gSA
§ liQsn P esa yglqu tSlh xa/ vkrh gS rFkk ;g tgjhyk gksrk gSA
§ bls B.Ms ikuh esa j[kk tkrk gSA D;ksafd ;g ok;q esa vkx idM+ ysrk gSA
§ bls pkdw ls dkVk tk ldrk gSA
§ yky iQkWLiQksjl xa/ jfgr gksrk gSA
§ dkyk iQkWLiQksjl ijrnkj lajpuk okyk gksrk gSA

mi;ksx %
§ liQsn iQkWLiQksjl ls jaxfcjaxh pedrh fn;klykbZ (ekfpl)] vkx ds xksys o /q¡, ds xqCckj vkfn cuk;s tkrs

gSA



‚Ê◊Êãÿ ÁflôÊÊŸ ÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ61

Bhumika pub.

§ yky iQkWLiQksjl dk mi;ksx fn;klykbZ cukus esa fd;k tkrk gSA
§ yky iQkWLiQksjl ls czksat uked feJ /krq cukbZ tkrh gSA

czksat feJ /krq  dkWij  fVu  iQkWLiQksjl=  +  +  

§ iQkWLiQksjl ds ;kSfxd] tSls ftad iQkWLiQkbM rFkk dSfYl;e iQkWLiQkbM vkfn dk mi;ksx pwgs ekjus dh nok ds
:i esa fd;k tkrk gSA

(3) O3 (vkstksu)
§ ;g O2 dk vij:i gSA
§ ;g rhoz vkWDlhdkjd gSA
§ vkstksu dh ijr lw;Z ls vkus okyh UV (ijkcSaxuh) fofdj.kksa dk vo'kks"k.k djrh gSA

mi;ksx %
§ d`f=ke js'ke fuekZ.k esaA
§ ihus ds ty ds 'kqf¼dj.k esaA
§ KmnO4 (ikSVsf'k;e ijeSXusV) ;kSfxd dks cukus esaA

(4) H2O2 (gkbMªkstu ijkWDlkbM)

§ ;g vkWDlhdkjd o vipk;d nksuksa dk dk;Z djrk gSA
mi;ksx %
§ iqjkus fp=kksa dks pedkus esaA
§ ?kko ,oa pksV dks lkiQ djus esaA
§ lkUnz H2O2 jkWdsV ds bZa/u ds vkWDlhdkjd ds :i esaA
§ lkSan;Z izlk/u o nok vkfn esaA

(5) NH3 (veksfu;k)
mi;ksx %
§ moZjdksa ds fuekZ.k esaA
§ ukbfVªd vEy fuekZ.k esaA
§ ciQZ iQSDVªh;ks o jsfÚtjsVj esa iz'khrd ds :i esaA
§ foLiQksVd inkFkZ cukus esaA
§ diM+ks ij yxs xzht] rsy o pchZ ds /Ccs gVkus esaA
§ nok o lkSUn;Z izlk/u lkexzh cukus esaA

(6) HNO3 (ukbfVªd vEy)

§ bls 'kksjs dk rstkc Hkh dgrs gSA
§ ;g ,d vkWDlhdkjd gSA

mi;ksx %
§ moZjdksa] foLiQksVdks ,oa vkfr'kckth esaA

Note :- 'kksjk (KNO3), ukbVªksfXyljhu] TNT (VªkbZukbVªks VkWyqbu) vkfn foLiQksVd inkFkZ gSA
§ lksus ,oa pk¡nh ds 'kqf¼dj.k esaA
§ xa/d dk vEy cukus esaA



÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ ‚Ê◊Êãÿ ÁflôÊÊŸ62

Bhumika pub.

(7) H2SO4 (lYÝ;wfjd vEy)

§ ;g xU/d dk vEy gksrk gSA
mi;ksx %
§ moZjd fuekZ.k esaA
§ isVªksy ds 'kqf¼dj.k esaA
§ /krqvksa ds fu"d"kZ.k ('kqf¼dj.k) esaA
§ okguksa dh cSVfj;ksa esaA
§ fo|qr ysiu (Electroplating) esaA
§ fMVjtsaV m|ksx esaA

Note – H2SO4 dk mi;ksx vR;f/d vkS|ksfxd ;kSfxdksa ds la'ys"k.k esa fd;k tkus ds dkj.k bls ^vEyjkt*
(Acid King) Hkh dgrs gSA

(8) HCl (gkbMªksDyksfjd vEy)
§ bls ued dk rstkc Hkh dgrs gSA

mi;ksx %
§ 3 Hkkx HCl o 1 Hkkx HNO3 (ukbfVªd vEy) dks feykus ls ^,Dokjsft;k* uked foy;u curk gS bl fofy;u

esa /krq,¡ foys; gksrh gSA
§ ikuh dks 'kq¼ djus ds fy, fojatd pw.kZ cukus esaA

(9) NH4Cl (veksfu;e DyksjkbM)

§ bls ukSlknj dgrs gSA
mi;ksx %
§ cjruksa ij dybZ djus esaA
§ fo|qr cSVjh esaA
§ vkS"k/h ds :i esaA

(10) CaOCl2 (fojatd pw.kZ)
mi;ksx %
§ ihus ds ikuh ds 'kqf¼dj.k esaA
§ vkWDlhdkjd ds :i esaA

(11) SiO2 (flfydk)
§ ;g ctjh ;k jsr esa ik;k tkrk gSA

mi;ksx %
§ dk¡p cukus esaA
§ tsLij (,d dherh iRFkj) flfydk dk gh :i gS] tks vkHkw"k.k cukus esa dke fy;k tkrk gSA
§ fo|qr midj.k ,oa iz;ksx'kkyk midj.k ,oa vkWIVhdy ysUl ,oa fizTe vkfn cukus esaA
§ flfydk ls flfydkWu (Si) curk gS ftldk mi;ksx v¼Zpkyd o VªkaftLVj vkfn cukus esa fd;k tkrk gSA
§ flfydk ds gh :i ^dh'ksyxj* dk mi;ksx ^MkbusekbV lhesaV* cukus esa fd;k tkrk gSA

(12) lhes.V %
§ lhes.V fuekZ.k esa mi;ksxh inkFkZ& pwuk (CaO), e`frdk (Clay), o ftIle (Si, Fe, Al, Mg vkfn ;qDr ftIle)A
§ pkoy dh Hkwlh dk mi;ksx Hkh lhes.V cukus esa fd;k tkrk gSA
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(13) (CaSO4)2 . H2O (IykLVj vkWiQ isfjl)
§ ;g liQsn jax dk vfrfpduk ikmMj gksrk gSA
§ futZfydj.k ls ;g lw[k dj dBksj gks tkrk gSA
§ P.O.P. ftIle (2CaSO4 . 2H2O) dk gh dBksj :i gSA

mi;ksx %
§ Hkou fuekZ.k esaA
§ ewfrZ fuekZ.k esaA
§ vfXulg (Fire Proof) inkFkksZ ds fuekZ.k esaA
§ pkd cukus esaA
§ VwVh gqbZ gfM~Mksa ij IykLVj p<+kus esaA

feJ/krq (Alloys)
§ ejdjh ds feJ /krq veyxe (amalgam) dgykrs gSA

1. ,sY;wfefu;e ds feJ /krq
(a) eSXusfy;e Al (95%) o Mg (4%)
(b) M~;wjsyqfeu Al (95%) o Cu (4%)

2. dkWij ds feJ /krq
(a) ihry (czkl) Cu (70%) o Zn (30%)
(b) teZu flYoj Cu (50%), Zn (35%), Ni (15%)
(c) Mp esVy Cu (80%), Zn (20%)
(d) dkalk (czkat) Cu (88%), Sn (12%)
(e) xu esVy Cu (88%), Sn (10%), Zn (2%)
(f) csy esVy Cu (80%), Sn (20%)
(g) d`f=ke xksYM (jksYM xksYM)
- Cu (90%), Al (10%), Au(0%)

3. vkbju ds feJ /krq
(a) LVsuysl LVhy Fe (89.4%), Cr (10%), Mn (.35%) o C (.25%)

4. ysM ds feJ /krq
(a) lksYMj (Vkadk) Pn (67%), Sn (33%)
(b) OgkbV esVy Pb (75%), Sb (19%), Sn (5%), Cu (1%)
(c) Vkbi esVy Pb (82%), Sb (15%), Sn (3%)

rF;&
§ Hg (ikjk) ,d ek=k ,slh /krq gS tks dejs ds rki ij nzo voLFkk esa ik;h tkrh gSA
§ Br (czksehu),d ek=k ,slh v/krq gS tks dejs ds rki ij nzo voLFkk esa ik;h tkrh gSA

Á◊üÊ äÊÊÃÈ∞° ∞fl¥ ©UŸ∑§ ©U¬ÿÊª
Á◊üÊäÊÊÃÈ •flÿfl/ÉÊ≈U∑§ ©U¬ÿÊª
S≈UË‹ ‹Ê„UÊ, ∑§Ê’¸Ÿ ¡„UÊ¡Ê¥, ÷flŸÊ¥ ÃÕÊ ÿÊÃÊÿÊÃ ∑§ ‚ÊäÊŸÊ¥ ∑§Ê ÁŸ◊Ê¸áÊ
S≈UŸ‹‚ S≈UË‹ ‹Ê„UÊ, ÁŸÁ∑§‹ ’Ã¸Ÿ, πÊl ∞fl¥ ŒÈÇäÊ ©UlÊªÊ¥ ∑§ Á‹∞ ©U¬∑§⁄UáÊ
¬ËÃ‹ ÃÊ¥’Ê, Á¡¥∑§ ’Ã¸Ÿ Á»§Á≈¥Uª
∑§Ê¥‚Ê ÃÊ¥’Ê, Á≈UŸ ◊ÍÁÃ¸ÿÊ°, ¡„UÊ¡ Ã◊ª
≈UÊ¥∑§Ê (‚ÊÀ«U⁄U) ‚Ë‚Ê, Á≈UŸ ¡Ê«∏Ê¥ ◊¥ ≈UÊ¥∑§Ê ‹ªÊŸÊ
¡◊¸Ÿ Á‚Àfl⁄U ÃÊ¥’Ê, ÁŸÁ∑§‹, Á¡¥∑§ ’Ã¸Ÿ, •ãÿ ©U¬∑§⁄UáÊ
«˜UÿÍ⁄‘UÁ‹ÿ◊ ∞ÀÿÈÁ◊ÁŸÿ◊, ÃÊ¥’Ê flÊÿÈÿÊŸ, ⁄U‚Êß¸U ∑§ ‚Ê◊ÊŸ ÃÕÊ ◊ÒÇŸËÁ‡Êÿ◊ ∞fl¥ ‹ÉÊÈ ◊ÊòÊÊ ◊¥ ◊Ò¥ÇŸË¡
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dkcZu o dkcZu ds egRoiw.kZ ;kSfxd
§ dkcZu ijek.kq vius fof'k"V xq.kksa ds dkj.k dbZ ;kSfxdksa dk fuekZ.k djrk gS ftudh la[;k vU; lHkh rRoksa ds }kjk cuk;s x,

;kSfxdksa dh dqy la[;k dh rqyuk esa dbZ xquk vf/d gSA
dkcZu ijek.kq dh fo'ks"krk,¡%
1. dkcZu ijek.kq dk izrhd 6C

12 gSA
2. bldk bysDVªkWfud foU;kl 1s2, 2s2, 2p2 gSA
3. dkcZu prq% la;ksth rRo gksrk gSA
4. dkcZu dh T;kfefr leprq"IkQyh; gksrh gS ftlesa pkjksa la;kstdrk;sa leprq"IkQyd ds pkjksa dksuksa dh vksj bafxr jgrh

gSA izR;sd la;kstdrk ds eè; 109028' dk dks.k gksrk gSA
5. dkcZu esa J̀a[kyu dh izòfr ikbZ tkrh gS ftlesa ,d dkcZu nwljs dkcZu ds lkFk rFkk nwljk dkcZu rhljs dkcZu ls tqM+dj

yEch Jà[kyk dk fuekZ.k dj ldrk gSA

C C C C

6. dkcZu ijek.kq dh Jà[kyk esa dkcZu&dkcZu vkil esa ,dy] f}ca/ ;k f=kca/ ls tqM+ ldrs gSA

C C    C = C  C C––– –

gkbMªkstu& dkcZu o gkbMªkstu ls cus ;kSfxd gkbMªksdkcZu dgykrs gSA tSls& CH4, C2H6, C2H4 vkfn

dkcZu ds vij:i (Allotrops)

§ fdlh rRo ds nks ;k nks ls vf/d :i ftuds jklk;fud xq.kksa esa lekurk o HkkSfrd xq.kksa esa varj gksrk gS vij:i dgykrs
gS rFkk bl xq.k dks vij:irk dgrs gSA
dkcZu ds vij:i nks izdkj ds gksrs gSA
fØLVyh; o vfØLVyh;

dkcZu

vfØLVyh;fØLVyh;

ghjk xzsIkQkbV IkqQyjhu

xSl 
dkcZu

dktytUrq 
pkjdksy

dk’ 
pkjdksy

dksydksd

dkcZu] gkbMªksdkcZu] fÚvkWu o lh-,u-th-
(Carbon, Hydrocarbon, CFC, CNG)
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1. ghjk%&
(i) ghjk dkcZu dk vfr'kq¼ :i gSA
(ii) ghjs esa izR;sd dkcZu ijek.kq pkj vU; dkcZu ijek.kqvksa ls prq"IkQydh; :i ls f?kjk jgrk gSaA
(ii) blesa izR;sd dkcZu ds eè; 1.54 Aº  dh nwjh gksrh gSA
(iv) eqDr bysDVªkWu u gksus ds dkj.k ;g fo|qr dk dqpkyd gksrk gSA
(v) ghjs dh lajpuk es izcy lgla;kstd ca/ks dk f=kfoe tky gskrk gS blfy, ghjk vR;f/d dBksj gksrk gSA
(vi) bldk xyukad 3843 K gksrk gSA

mi;ksx& dk¡p dkVus esa] pV~Vkus ;k iRFkj dkVus dh 'kkW e'khu esa] IkQksuksxzke dh lqbZ cukus esa] cgqewY; jRuksa] vkHkw"k.kksa
esaA

2. xzsIkQkbV%&
(i) ;g dkys /wlj jax dk eqyk;e inkFkZ gSaA
(ii) ;g Nwus ij fpduk yxrk gSA
(iii) blesa /kfRod ped gksrh gSA
(iv) xzsIkQkbV dh ijrnkj lajpuk gksrh gS ftlesa izR;sd dkcZu rhu dkcZu ijek.kqvksa ls tqM+dj "kV~dks.kh; oy; lajpuk cukrs

gSA ;s oy; lajpuk,a vkil esa feydj ijrnkj lajpuk dk fuekZ.k djrh gSA
(v) nks ijrksa ds eè; nqcZy ca/ gksus rFkk muds eè; nwjh vf/d gksus ls ,d ijr nwljh ijr ij vklkuh ls fIkQly ldrh

gS] bl dkj.k xzsIkQkbV dks 'kq"d Lusgd ds :i esa iz;qDr djrs gSA
(vi) eqDr bysDVªkWu ds dkj.k ;g fo|qr dk lqpkyd gksrk gSA

mi;ksx& 'kq"d Lusgd ds :i esa] isafly fuekZ.k esa] yksgs dh oLrqvksa ij ikWfy'k djus esa] ukfHkdh; ijek.kq HkV~Vh esa
enad ds :i esaA

3. IkQqyjhu
(i) bldh lajpuk xksy xsanuqek gksrh gSA
(ii) IkqQyjhu ds v.kq esa 60, 70 ;k vf/d dkcZu ijek.kq ik, tkrs gSA
(iii) C60 dh lajpuk esa 32 IkQyd gksrs gS] ftlesa 20 IkQyd "kV~dks.kh; rFkk 12 IkQyd iapdks.kh; gksrs gSA bldh lajpuk

IkqQVckWy ds leku gksrh gS] vr% bls ^cdhckWy* Hkh dgrs gSA
(iv) C60 fo|qr dk dqpkyd gksrk gS o blesa C – C ca/ yEckbZ 1.40 Aº  gksrh gSA

mi;ksx& mPp rki ij vfrpkyd gksus ds dkj.k rduhdh n`f"V ls egRoiw.kZ gS] rFkk vkf.od cs;fjax cukus esa Hkh mi;ksx
fd;k tkrk gSA

ghjk o xzsIkQkbV dk rqyukRed vè;;u

Øe la[;k xq.k ghjk xzsIkQkbV 

1. HkkSfrd voLFkk ikjn'khZ] jaxghu vikjn'khZ] pednkj] dkyk 
2. lajpuk f=kfoeh;] prq"IkQydh; "kV~dks.kh;] ijrnkj 
3. dBksjrk vR;f/d dBksj eqyk;e o fpduk 
4. fof'k"V ?kuRo 3.51 2.25 
5. fo|qr pkydrk dqpkyd lqpkyd 

6. LFkkf;Ro de LFkkbZ vf/d LFkkbZ 
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gkbMªksdkcZu (Hydrocarbon)

§ ,sls inkFkZ tks dkcZu (c) o gkbMªkstu (H) ls feydj cus gksrs gS] gkbMªksdkcZu dgykrs gSA
mgnkj.k & CH4, C2H6, C3H8, C2H4 vkfnA

gkbMªksdkcZu dk oxhZdj.k%&

gkbMªksdkcZu
(Jà[kyk ds vk/kj ij)

vpØh;
(,fyiQSfVd)

pØh;
gkbMªksdkcZu

[ – C – C – C – ] C
C

C

C

C
C

lar`Ir
mnkgj.k
,Ydsu

(esFksu] ,sFksu)

vlar`Ir

,Ydhu
mnkgj.k

,Fkhu] izksihu] C;wVhu

,Ydkbu
mnkgj.k

,Fkkbu] C;wVkbu] vkfn
fo"kepØh;

(fijhMhu] Ý;wjsu)
lepØh;

,jkseSfVd
mnkgj.k& cSathu] VkWyqbu] uSÝFkyhu

,fylkbfDyd
mnkgj.k& lkbDyksizksisu

vpØh; gkbMªksdkcZu ds izdkj
§ vpØh; gkbMªksdkcZuksa dks dkcZu& dkcZu ds eè; mifLFkr ca/ks ds vk/kj ij rhu Hkkxksa esa ck¡Vk tkrk gS&

(A) ,Ydsu
(B) ,Ydhu
(C) ,Ydkbu

§ ,Ydsu esa dkcZu & dkcZu ds eè; ,dy ca/ (Single Bond) gksrk gSA
§ ,Ydhu esa dkcZu & dkcZu ds eè; f}ca/ (Double Bond) gksrk gSA
§ ,Ydkbuksa esa dkcZu & dkcZu ds eè; f=kca/ (Triple-Bond) gksrk gSA

gkbMªksdkcZuksa dk ukedj.k %
§ IUPAC (International Union of Pure and Applied Chemistry/ vUrjkZ"Vªh; fo'kq¼ vkSj vuqiz;qDr jlk;u la?k) ,d uke

i¼fr gSA ftlds fu;eksa ds rgr gkbMªksdkcZuksa dk ukedj.k fd;k tkrk gSA
ukedj.k fuEu izdkj ls fd;k tkrk gS&
(i) loZizFke dkcZu dks Jà[kyk esa fy[krs gSA
(ii) fiQj dkcZu dks uEcj nsrs gSA
(iii) blds ckn iwoZyXu (Prefix) yxkrs gSA
(iv) rFkk var esa ,Ydsu] ,sYdhu o ,Ydkbu ds vk/kj ij vuqyXu yxkrs gSA
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dkcZu dh la[;k ds vk/kj ij vuqyXu (Suffix)%&
C1 –  esFk C2 – ,sFk C3 – izksi C4 – C;wV
C5 – isaV C6 – gsDl C7 – gsIV C8 – vkWDV
C9 – ukWu C10 – Msdk

vuqyXu dk fu/kZj.k %

(i) ,sYdsu % C C  (C – C ds chp Single Bond) rc ^,su* vuqyXu ds :i esa yxkrs gSA

(ii) ,sYdhu % C C  (C – C ds chp Double Bond) rc ^bZu* vuqyXu ds :i esa yxkrs gSA
(iii) ,Ydkbu % C C  (C – C ds chp Triple Bond) rc ^vkbu* vuqyXu ds :i esa yxkrs gSA

(A) ,Ydsu Js.kh %
§ ,Ydsuks dk lkekU; lw=k CnH2n + 2 gksrk gSA
§ bUgsa lar`Ir gkbMªksdkcZu (Saturated Hydrocarbon) Hkh dgrs gSA

Note : ,sls gkbMªksdkcZu ftues dkcZu] dkcZu ds eè; ,dy ca/ (Single Bond) gks rks ,sls gkbMªksdkcZu lar`Ir Hydro
Carbon dgykrs gSA

§ ^,su* vuqyXu yxkrs gSA
mnkgj.k %
(i) C1H4

lajpuk → C HH

H

H

IUPAC uke –  esFk + ,su = esFksu
ca/ks dh la[;k = 4

(ii) C2H6

lajpuk → C CH

H H

H H

H

IUPAC uke – ,sFk + ,su = ,sFksu
ca/ks dh la[;k = 7

(iii) C3H8

lajpuk → C CCH

H HH

H HH

H

IUPAC  uke – izksi + ,su = izksisu
ca/ks dh la[;k = 10

(iv) C4H10

lajpuk → C C CCH

H H HH

H H HH

H

IUPAC uke – C;wV + ,su = C;wVsu
ca/ks dh la[;k = 13
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(B) ,sYdhu Js.kh %
§ ,sYdhuks dk lkekU; lw=k CnH2n gksrk gSA
§ buesa dkcZu&dkcZu ds eè; f}ca/ (Double Bond) ik;k tkrk gSA
§ ;s vlar`Ir gkbMªksdkcZu (Unsaturated Hydrocarbon) gksrs gSA

Note – ,sls gkbMªkdkcZu ftuesa f}ca/ ;k f=kca/ (Triple bond) ik;k tkrk gS rks ,sls gkbMªksdkcZu vlar`Ir gkbMªksdkcZu
dgykrs gSA

§ ,sYdhuksa dks vkWfyfiQUl Hkh dgrs gSA
§ buesa ^bZu* vuqyXu yxk;k tkrk gSA
§ ,sYdhu Js.kh ds fy, U;wure nks dkcZu ijek.kq gksuk vko';d gSA
mnkgj.k &
(i) C2H4

lajpuk → C HCH

H H
IUPAC uke & ,sFk $ bZu = ,sFkhu
lk/kj.k uke & ,fFkyhu
ca/ksa dh la[;k & 6

(ii) C3H6

lajpuk →  C CC HH

H H

H H

IUPAC uke – izksi + bZu = izksihu
lk/kj.k uke – izksfiyhu
ca/ks dh la[;k – 9

(iii) C4H8

lajpuk→  C CC C HH

H H HH

H H

IUPAC  uke – C;wV + bZu = C;wVhu
lk/kj.k uke – C;wVhyhu
ca/ks dh la[;k – 12

(C) ,Ydkbu & Js.kh
§ ,Ydkbuksa dk lkekU; lw=k CnH2n – 2  gksrk gSA
§ ;s Hkh vlar`Ir gkbMªksdkcZu gSA
§ buesa dkcZu&dkcZu ds chp f=kd ca/ (Triple Bond) ik;k tkrk gSA
§ buesa ^vkbu* vuqyXu (Suffix) yxkrs gSA
§ ,Ydkbu Js.kh ds fy, Hkh U;wure nks dkcZu ijek.kqvksa dk gksuk vko';d gSA
§ bUgsa ,lhVhyhu Hkh dgrs gSA
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mnkgj.k %
(i) C2H2

lajpuk→  H – C ≡  C – H

IUPAC uke – ,sFk + vkbu = ,sFkkbu
O;qRiUu uke – ,lhVhyhu
ca/ks dh la[;k – 6

(ii) C3H4

lajpuk→  C C HH

H

H

C

IUPAC uke – izksi + vkbu = izksikbu
O;qRiUu uke – esfFky ,sflfVfyu
ca/ks dh la[;k – 8

(iii) C4H6

lajpuk→  C CH

H H

H H

C C H

IUPAC uke – C;wV + vkbu = C;wVkbu
O;qRiUu uke – ,sfFky ,lhVhyhu
ca/ks dh la[;k &11

Dyksjks&Ýyqvksjks dkcZu (Chloro-Fluoro Carbon)

§ tc dkcZu ijek.kq viuh la;kstdrk dks Dyksjhu (Cl) o Ýyksjhu (F) ijek.kqvksa ls iwjh djrk gS rks bl izdkj cus ;kSfxd CFC

dgykrs gSA
§ CFC dks fÚ;kWu Hkh dgrs gSA
§ dkcZu ijek.kq tc viuh la;kstdrk Dyksjhu rFkk Ýyksjhu ijek.kqvksa ls iw.kZ djrk gS rks cus ;kSfxd Dyksjks Ýyqvksjks dkcZu (CFC)

dgykrs gS ftUgsa fIkzQ;kWu Hkh dgrs gSA
§ ,Ydsuksa ds ikWyhDyksjks Ýyqvksjks O;qRiUuksa dks Dyksjks Ýyqvksjks dkcZu ;k fIkzQ;kWu dgrs gSA fIkzQ;kWu ds vkafdd uke ds fy, muds

v.kqlw=k esa mifLFkr dkcZu] gkbMªkstu rFkk Ýyqvksjhu ijek.kqvksa dh la[;kvksa dk mi;ksx fd;k tkrk gSA
mnkgj.k& fIkzQ;kWu& XYZ

tgk¡ X = fIkzQ;kWu v.kq esa mifLFkr dkcZu ijek.kq dh lajpuk –1

Y= fIkzQ;kWu v.kq esa mifLFkr gkbMªkstu ijek.kq dh lajpuk +1

Z= fIkzQ;kWu v.kq esa mifLFkr Ýyksjhu ijek.kq dh lajpuk
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fIkzQ;kWu dk ukedj.k
v.kqlw=k X Y Z Ukke 

CFCl3 0 1 1 fIkzQ;kWu –11 

CF2Cl2 0 1 2 fIkzQ;kWu –12 
C2F2Cl4 1 1 2 fIkzQ;kWu –112 
C2F3Cl3 1 1 3 fIkzQ;kWu –113 
C2F4Cl2 1 1 4 fIkzQ;kWu –114 

 mi;ksx&
(1) jsfIkzQtjsVjkas] ,-lh-] 'khr laxzgxkjksa es a iz'khrd ds :i esa
(2) vfØ; foyk;d ds :i esa

lh-,u-th- (Compressed Natural Gas)

§ i`Foh dh xgjkbZ esa isVªksf;ye inkFkksZ ds Åij ijr ds :i esa ikbZ tkuh okyh xSlksa dks izkd`frd xSls dgrs gSA
§ isVªksfy;e ds [kuu ds lkFk vk;h xSlksa dks mPp rki ij lEihfMr (Compress) dj ds xSls i`Fkd dh tkrh gSA
CNG dh fo'ks"krk,sa
§ bldk eq[; ?kVd esFksu (CH4) gSA
§ blesa dkcZu dh izfr'krrk de gksrh gSA
§ i;kZoj.k dh n`f"V ls ;g xSl vU; isVªksfy;e inkFkksZ dh rqyuk esa Js"B gSA
§ ok;q ls gYdh gksrh gS vr% nq?kZVuk dh laHkkouk cgqr de gksrh gSA
CNG dk mi;ksx
§ bZa/u ds :i esa
§ egkuxjksa esa isVªksy] Mhty ds LFkku ij okguksa dks pykus ds fy,A

LPG (nzfor isVªksfy; xSl@Liquied  Petrolium Gas)

§ ?kVd & esFksu $ izksisu $ C;wVsu
§ izeq[k ?kVd & izksisu $ C;wVsu
§ mi;ksx & [kkuk idkus esa jlksbZ xSl flys.Mj esa
§ miuke & bls dqfdax xSl Hkh dgrs gSA
§ ;g ok;q ls Hkkjh gksus ds dkj.k fjlko okys LFkku ij ry esa te tkrh gS ftlls nq?kZVuk dh laHkkouk,a vf/d gksrh gSA
§ blesa ¶,fFky edsZIVsu¸ uked inkFkZ ds dkj.k fo'ks"k izdkj dh xa/ vkrh gSA ftlls fjlko dk irk py tkrk gSA

cgqyd (Polymers)

§ cgqyd mPp v.kqHkkj okyk ;kSfxd gksrk gS tks ,d ;k ,d ls vf/d izdkj ds de v.kqHkkj okys NksVs&NksVs vusd v.kqvksa
ds la;ksx ls curk gSA
d`f=ke js'ks&

1. ukbykWu– 66

§ ;g ,fMfid vEy (6 dkcZu ijek.kq) rFkk gsDlk esfFkyhu Mkb,sehu (6 dkcZu ijek.kq) dh bdkb;ksa ds la?kuu ls curk gS
blfy, bls ukbykWu– 66 dgrs gSA bl cgqyd esa ,ekbM ca/ ( – CO – NH) dh mifLFkfr ds dkj.k ;g ikWfy,sekbM cgqyd
dgykrk gSA
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mi;ksx&
(i) Vk;j] diM+s] js'ks] jfLl;k¡] cz'k cukus esaA
(ii) e'khuksa ds fx;j] cs;fjax cukus esaA

2. VSjhyhu&
;g ,sfFkyhu XykbdkWy rFkk VjFkSfyd vEy ds la?kuu ls izkIr gksrk gSA ;g vYiueh vo'kks"kd] f'kduosèkh] lw;Z o ekSle
ds izfr izfrjks/h gksrk gSA bls MsØkWu Hkh dgrs gSA
mi;ksx
diM+s] ukoksa dh iky] csYV] fIkQYe] pqEcdh; Vsi vkfn cukus esaA

3. js;kWu&
;g iqu% fufeZr lsY;qykst gSA js;kWu cukus ds fy, dkxt (lsY;wykst) dks lksfM;e gkbMªkWDlkbM ds foy;u esa fHkxksdj lkIkQ
fd;k tkrk gSA bls dkcZuMkbZ lYIkQkbM (CS2) esa foys; dj lsY;qykst dk foy;u izkIr fd;k tkrk gS] ckn esa foy;u esa
H2SO4 vEy feyk;k tkrk gSA
mi;ksx%& oL=k] /kxs] nfj;k¡ vkfn cukus esaA

IykfLVd

§ lkekU;r% IykfLVd mu inkFkksZ dks dgk tkrk gS ftUgsa bPNkuqlkj fofHkUu vkdkj ds lkapks esa <kyk tk ldsA eq[; :i ls
IykfLVd cgqyd fuEu gS&
(1) ikWyh,Fkhu%& mPp rki rFkk nkc ij mRizsjd dh mifLFkfr esa ,Fkhu ds cgqydhdj.k ls ikWyh,Fkhu izkIr fd;k tkrk

gSA ;g yphyk o lqn`<+ IykfLVd gSA
n (CH2  =  CH2) →  (– CH2 – CH2 –)n

,Fkhu ikWyh,Fkhu
mi;ksx& FkSfy;k¡ lkWpsa esa <+yh oLrq;sa] ikbi] V~;wc] cksry vkfn cukus esaA

(2) PVC (ikWyh okbfuy DyksjkbM)%& ;g okbfuy DyksjkbM ds cgqydhdj.k ls izkIr gksrk gSA

n (CH = CH) [– CH – CH–]2 2 n

ClCl

 okbfuy DyksjkbM           PVC

mi;ksx& cjlkrh diM+s] FkSys] twrs] pIiy] vLirky dh pn~njs] f[kykSus] ikbZi] fo|qrjks/h ijrsa] IkQksuksxzke dh fjdkMZ
vkfn cukus esaA
vkjykWu%&
;g okbfyu lkbukbM ls cuk;k tkrk gSA bls ikWyhokbfuy lkbukbM ;k ikWfy,fØyksa ukbVªkby (PAN) Hkh dgrs gSA

n n
CN CN CN

– CH – CH – CH – CH–2 2CH = CH2 

okbfuy lkbukbM  ;k  ,fØyksukbVªkby vkjykWu
mi;ksx& LosVj] ckfFkax lwV] Åu tSls rUrq ftuls rfd;k] xn~ns vkfn cuk;s tkrs gSa] esa mi;ksx gksrk gSA
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ikWyh esfFky esFk,fØysV
bls esfFky esFk,fØysV ds cgqyyhdj.k ls cuk;k tkrk gSA

n CH  = C – COO CH2 3 n

COO CH3

CH3

– CH – C –2

;g dBksj o ikjn'khZ gksrk gSA blls dkjksa ds ykbV ds doj rFkk vkd"kZ.k lkbu iV~V cuk;s tkrs gSA
mi;ksx& ;g ySal] jks'kunku] ok;qnku dh f[kM+fd;ksa] vkfn ds dk¡p ds :i esa iz;qDr gksrk gSA
ikWyh&LVkbjhu% ;g LVkbjhu ds cgqyhdj.k ls izkIr gksrk gSA

n n
CH = CH2 

C H6 5

– CH – CH –2 

C H6 5

ijvkWDlkbM

   LVkbjhu              ikWyhLVkbjhu
mi;ksx& cksryksa ds <+Ddu] NksVs jsfM;ks ds dsfcusV] jfIkzQtjsVj ds Hkkx] daf?k;ksa] f[kykSus] nhokjksa ds VkbYl] pk; ds di] isafdx
lkexzh vkfn cukus esaA

jcj

§ izkd`frd jcj ,d o`{k ls nzo ds :i esa izkIr fd;k tkrk gS] bls jcj{khj ;k ysVsDl dgrs gSA izkd`frd jcj vkblksizhu dk
cgqyd gksrk gSA ysVsDl esa CH3COOH  (,sflfVd vEy) feykdj mls Bksl esa cnyk tkrk gSA jcj dh xq.kork c<+kus o
ruu lkeF;Z dks c<+kus ds fy, blesa lYIkQj feykdj xeZ fd;k tkrk gS] bls oYdhuhdj.k dgrs gSA blls izkIr jcM+ dBksj]
vizR;kLFk o de f?klus okyk gksrk gSA
mi;ksx& Vk;j] V~;wc cukus esa

n

n

CH = CH – C = CH2 2 – CH – CH = C – CH2 2

CH3 CH3

–

     vkblksizhu                   jcM+
la'ysf"kr jcj& C;quk&S (C;wVkMkbbZu ,oa IkQsfuy ,fFkyhu ;k LVkbjhu ls fufeZr)]
C;wuk& N (C;wVkMkbbZu ,oa ,fØyks ukbVªkby ds cgqydhdj.k ls fufeZr)

q q q
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fMVjtsUV (viektZd)
§ ;g ysfVu Hkk"kk dk 'kCn gSA
§ vFkZ & LoPN djus okyk (To Wipe Clean)
§ orZeku vFkZ & la'ysf"kr viektZd gSA
§ ;s lkcqu dh rqyuk esa vf/d Js"B gksrs gSA
§ D;ksafd ;s dBksj ty esa Hkh foys; gks tkrs gSA rFkk oL=kksa dks lkcqu dh rqyuk esa vfèkd lkiQ djrs gSA
§ viektZd lkcqu ugh gksrs gSa] ijUrq ;s lkcqu dh rjg dk;Z djrs gSaA
§ vr% bUgsa lkcqu fofgu lkcqu Hkh dgk tkrk gSa] ;s lkcqu dh mUur fdLe gksrs gS vkSj dBksj ty esa Hkh mi;ksxh gksrs gSaA
§ ;s Bksl] nzo] ikmMj] isLV vkfn lHkh :iksa esa cuk;s tk ldrs gSaA

bUgsa fuEu Hkkxksa esa ck¡Vk x;k gSa&
dsVk;fud ;k /uk;u viektZd%&
§ bUgsa bUoVZ lkcqu (izrhi lkcqu) Hkh dgk tkrk gSaA
§ ;s eq[; :i ls prq"d veksfu;e DyksjkbM+] czksekbM vFkok ,slhVsV gksrs gSaA
§ bueas d`ehuk'kd xq.k gksus ds dkj.k] bUgsa gkWfLiVyksa esa iz;ksx esa ysrs gSaA
,suk;fud ;k Í.kk;fud viektZd%&
§ ;s yEch dkcZu Jà[kyk okys izkFkfed ,sYdkWgy gksrs gSaA
§ buesa 12C ls 18C rd dh dkcZu Jà[kyk ik;h tkrh gSaA
§ mPp gkbMªksdkcZu ds lYiQksusV ds lksfM;e yo.k Hkh blh esa vkrs gSaA
§ mnkgj.k& lksfM;e ykWfjy lYiQsV] lksfM;e iSjk n- MksMsfly csUthu lYiQksusV vkfnA
ukWu vk;fud viektZd%&
§ ;s lkekU; viektZd gSa tks fd nzo voLFkk esa gksrs gSaA /zqoh; lgla;kstd ca/ ;qDr gksrs gSa vkSj ty foys; gksrs gSaA buesa

vf/d >kx mRiUu gksrs gSaA
§ ;s eq[;r% ikWyhgkbMªkWDlh ,sYdkWgy ds ,LVj gksrs gSaA
§ budk mi;ksx oL=k] e'khu] Øksdjh vkfn dks /ksus ds fy; fd;k tkrk gSaA
viektZd dh xq.koÙkk%&
§ viektZd dks dqN vU; inkFkZ feykdj bldh xq.kork dks c<k;k tkrk gSaA
;s inkFkZ fuEu gSa&
(i) ped mRiUu djus okys& ;s dwesfju vkSj fLVyohu ds cgqyd gksrs gSaA bUgsa feykus ij viektZd dh ped c<+kus dh

{kerk c<+ tkrh gSaA
(ii) liQkbZ djus okys& viektZd esa lksfM;e VªkbZikWfy iQkLiQsV dks feykus ij] viektZd dh liQkbZ djus dh {kerk c<+

tkrh gSaA
viektZd cukus dh fof/&
(i) rsy vFkok olk ls& rsy ;k olk dk vip;u mPp nkc] mPp rki o mRizsjd (rkez ;kSfxd) dh mifLFkfr esa djkus

ij fXyljkWy ,oa izkFkfed ,sYdkWgy curs gSA

lkcqu] viektZd ,oa ihM+duk'kh
(Soap, Detergent and Pesticides)
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lkcqu%&
§ ;s mPp olk vEy gksrs gS buesa dkcZu ijek.kqvksa dh la[;k 12 ls 18 rd gksrh gSA
§ lkcqu lksfM;e ds yo.k gksrs gSA

olk @ rsy  lksfM;e yo.k (lkcqu)  fXyljkWy+  NaOH / KOH    +  →

§ iksVsf'k;e (k) yo.k okys lkcqu vf/d e`nq gksrs gS rFkk >kx Hkh vf/d nsrs gSA bl dkj.k budk mi;ksx 'kSfoax fØe
o 'kSEiw cukus esa fd;k tkrk gSA

§ fXyljhu ls cus ugkus ds lkcqu ikjn'khZ gksrs gSA
§ lkcqu diM+s ij yxs nCcs ls tqM+dj felsy ljapuk cukrk gSA
'kks/u vfHkdeZd&
§ lkcqu o vfHkdeZd nksuks jklk;fud vfHkdeZd gSa o 'kks/u iz;ksx esa fy;s tkrs gSaA
§ viektZd vPNk 'kks/u vfHkdeZd gSaA
§ lkcqu lkekU;r% mPp olh; vEy tSls& fLV,sfjd vEy] ikfefVd vEy] ,oa vkWfyd vEy ds lksfM;e ;k iksVsf'k;e

yo.k gksrs gSaA blds lw=k Øe'k% C17H35COONa, C15H31COONa/K, C17H33COONa/K gSaA
§ bu vEyksa ds iksVsf'k;e yo.k ènq lkcqu ;k ckFk:e lkcqu dgykrs gSa] tcfd nksuksa vEyksa ds lksfM;e yo.k dBksj lkcqu

dh rjg tkus tkrs gSaA
lkcqu dk la?kVu (Composition of Soap):-

§ jklk;fud :i ls lkcqu nks Hkkxksa ls feydj cuk gksrk gSa&
(i) v/zqzfo; gkbMªksdkcZu Hkkx&

§ ;g Hkkx olk esa foys;'khy gSa (Liphophillic) rFkk ty fojks/h (Hydrophobic) Hkkx gSaA
(ii) /zqoh; dkcksZfDlysV Hkkx&

§ ;g Hkkx ty esa foys;'khy gSa (Hydrophillic) rFkk olk fojks/h (Liphophobic) Hkkx gSaA
lkcqu dk fuekZ.k (Preparation of Shop):-

§ lkcqu dks lkekU;r% [kkus ;ksX; rsy] tSls ewaxiQyh dk rsy] fry dk rsy vkfn ls cuk;k tkrk gSaA
§ rsy] dkfLVd lksM+k (NaOH) ;k dkfLVd iksVk'k (KOH) ds lkFk ty vi?kfVr gksdj lkcqu cukrs gSaA rFkk bl

vfHkfØ;k dks lkcquhdj.k dgrs gSaA
lkcqu ds izdkj (Types of Shop)-

§ ewyHkwr :i ls lHkh lkcqu lkcquhdj.k izfØ;k ds ifj.kkeLo:i curs gSa] ftlesa nks eq[; ?kVd rsy@olk o {kkj gksrs gSaA
§ fuekZ.k izfØ;k esa ;k rks dqN ifjorZu fd;s tk ldrs gSa ;k dqN ;kSfxd ;k rRo feyk;s tkrs gSaA

tSls&
§ ckFk:e ds lkcqu esa vPNh fdLe dk rsy iz;qDr fd;k tkrk gSa o {kkj ds :i esa KOH ysrs gSa rFkk blesa {kkj

ds vkf/D; dks fudkyus dk è;ku j[kk tkrk gSaA
§ nk<+h cukus okys lkcquksa dks tYnh lq[kus ls cpkus ds fy, blesa fXyljkWy feykrs gSaA bUgsa cukrs le; jksftu uked

xksan Mkyk tkrk gSa] blls lksfM;e jksftusV curk gSa] tks vPNh rjg Nkx cukrk gSaA
§ /qykbZ okys lkcquksa esa lksfM;e jksftusV] lksfM;e flfydsV cksjsDl] vkSj Na2CO3 tSls iwjd feykrs gSA
§ fØ;k'khy lkcqu cukus ds fy, bues fcYMj feykrs gSaA lkcqu ds ikmMj rFkk ektZu lkcquksa esa dqN lkcqu ektZd]

tSls fd >ked pw.kZ ;k ckjhd jsr rFkk Na2CO3, Na3PO4 vkSj VªkbZ lksfM;e iQkLiQsV tSls fcYMj feykrs gSaA
;s lkcqu dh fØ;k'khyrk dks cgqr c<+k nsrs gSaA



‚Ê◊Êãÿ ÁflôÊÊŸ ÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ75

Bhumika pub.

lkcqu dBksj ty esa D;ksa ugh jgrs gSa&
§ lkcqu e`nq ty esa vklkuh ls Nkx cuk ysrs gSaA
§ dBksj ty esa Ca  rFkk Mg  ds ckbZ dkcksZusV] lYiQsV o DyksjkbM yo.k mifLFkr gksrs gSaA
§ tc ge fdlh lkcqu dks dBksj ty esa feykrs gSa rks lkcqu esa mifLFkr mPp olh; vEyksa esa ?kqyu'khy lksfM;e

yo.k vius vuq:i dSfYl;e ;k eSfXuf'k;e yo.kksa esa cny tkrs gSa vkSj ;s yEcs le; rd ty esa v?kqyu'khy
jgrs gSa o vo{ksi cukrs gSa] ;g vo{ksi oL=kksa ls fpidrk gSa ,oa diM+ks ls rsy ,oa xzht ds nkxkas dks lkcqu }kjk
i`FkDdj.k dh {kerk dks ckf/r djrk gSa A bl izdkj lkcqu dk vR;f/d Hkkx fcuk >kx cuk;s ccZkn gks tkrk
gSaA

ihM+duk'kh (Pesticides)

§ ,sls jlk;u inkFkZ tks dhVks o vU; NksVs cM+s thoksa dks ekjus ds fy, iz;qDr fd;s tkrs gSA ihM+duk'kh ;k uk'khtho ekjd dgykrs
gSA

Types of Pesticides

§ dhVuk'kh % ;s ,sls jlk;u gksrs gS tks dhVksa dks ekjus ds fy, dke esa fy;s tkrs gSA tSls& lsYiQksl
§ ew"kduk'kh % ;s ,sls jlk;u gksrs gS tks pwgksa dks ekjus ds fy, dke esa fy;s tkrs gSA tSls& ftad iQkWLiQkbM] ,Y;wfefu;e

iQkWLiQkbM] jSVksckj] jsVkfiQu] csfj;e dkcksZusV vkfnA
§ 'kkduk'kh % ,sls jlk;u tks iQly ds lkFk mxs vuko';d [kjirokj dks u"V djus ds fy, dke esa fy;s tkrs gSA 'kkduk'kh

dgykrs gSA
tSls& 2, 4 – D (2, 4 MkbZ Dyksjks fiQukWDlh ,flfVd ,sflM)

iQlysa o muds fy, mi;qDr [kjirokj uk'kh
iQly 'kkduk'kh

1. xsgw¡ 2, 4–D, lsUdksj
2. /ku O;wVkDyksj
3. eDdk@cktjk LVªkftu
4. puk@eVj@ew¡x cklkfyu (ÝywDykSjsfyu)

dqN 'kkduk'kh@[kjirokjuk'kh o budk O;kikfjd uke
jklk;fud uke O;kikfjd uke

1. 2, 4–D CysMsDl th
2. C;wVkDyksj epsVh
3. ,Vªkftu LVªkVsiQ o ,Vªkftu

§ Li'kZfo"k % ,sls jlk;u inkFkZ ftuds lEidZ@Li'kZ esa vkus ls thoksa dh e`R;q gks tkrh gSA ,sls jlk;u Li'kZfo"k dgykrs gSA
tSls %
(i) ,fYMªu
(ii) esykfFku
(iii) DDT (MkbZDyksjks MkbZ fiQukby VªkbZ Dyksjks,sFksu)

§ /weu fo"k%& ;s ,sls jlk;u gksrs gS tks /q,sa ds :i esa ik;s tkrs gSA
mnkgj.k& HCN (gkbMªkstu lk;ukbM)] CS2 (dkcZu MkbZ lYiQkbM)] feFkkby czksekbM] bFkkbyhu MkbczksekbM vkfnA

§ iQiQwanuk'kh (Fungicides):- ;s ,sls jlk;u gksrs gS tks iQiQwan dks u"V dj nsrs gSA
mnkgj.k& dkcsZUMkfte] eSUdkstSo] fFkje] ?kqyu'khy xa/d vkfnA
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ekiu (Measurment):-

foKku

izkd`frd foKku

tho foKkuHkkSfrd foKku

vk;qfoZKku
(Medical Science)

ouLifr foKku
(Botany)

izk.kh foKku
(Zoology)

HkkSfrdh
(Physics)

jklk;fudh
(Chemistry)

HkwxfHkZdh
(Geotogy)

[kxksfydh
(Astronology)

xf.kr
(Mathematics)

1. Hkkjrh; ekiu i¼fr;k¡ % fczfV'k 'kkld Hkkjrh; eki rksy dks ml le; xzsV fczVsu esa iz;qDr i¼fr ls tksM+uk pkgrs FksA yackbZ
ekius ds fy, ;g ek=kd bap] iQqV o xt vkfn Fks rFkk nzO;eku ekius ds fy;s xzsu] vkSal vkSj ikSaM vkfn FksA
Hkkjr esa ,d feyh&tqyh i¼fr izkjEHk dh xbZ tks Lora=krk dfs le; rd izpfyr FkhA bl i¼fr esa nzO;eku ds eq[; ek=kd
FksA jÙkh] ek'kk] rksyk] NVkad lSj vkSj e.k vkfnA

PHYSICS
HkkSfrd foKku ,d ifjp;

(An Introduction of Physics)
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8 jrh 1 ek'kk
12 ek'kk 1 rksyk
5 rksyk 1 NVkad
16 NVkad 1 lsj
40 lsj  1 e.k
1 e.k  100 ikSaM Vªk;

rF; (Fact)

jÙkh ,d yky jax dk cht gksrk gS] ftldk nzO;eku yxHkx 120 feyhxzke gksrk gSA bldk Use Lo.kZdkj o vk;qosZn ds
fpfdRldksa }kjk fd;k tkrk gSA

2. vk/qfud ekiu i¼fr (Modern Measurment Systems)

§ lu~ 1875 bZ- esa vUrjkZ"Vªh; ehVj le>kSrk gqvk ftlds vUrxZr eki rksy dk ,d vUrjkZ"Vªh; C;wjks LFkkfir fd;k x;k]
ftls BIPM (Bureau International des poidset Measures) ds uke ls tkuk tkrk gSA

§ BIPM C;wjks vHkh Hkh isfjl esa lsolZ (Severes) uked LFkku ij dk;Z dj jgk gSA
§ BIPM }kjk Lohd`r ;g i¼fr rhu ewy jkf'k;ksa yEckbZ (l), nzO;eku (m) o le; (t) ds ek=kdksa ij vk/kfjr FkhA

yEckbZ &  ehVj
nzO;eku &  fdyksxzke
le; &  lSd.M

3. vUrjkZ"Vªh; i¼fr (International Systems)

§ vUrjkZ"Vªh; Lrj ij yEckbZ] nzO;eku vkSj le; ds fy, cgs (lsUVhehVj] xzke o lSds.M) rFkk MKS (ehVj] fdyksxzke]
lSds.M) iz.kkfy;k¡ izpfyr gSA

§ orZeku esa vUrjkZ"Vªh; ek=kd i¼fr vFkok SI i¼fr (Úkalhlh uke& Le Systeme Internationald-unites) dks ekiu
ds fy, lkjs fo'o esa mi;ksx fd;k tkrk gSA

§ SI i¼fr fuEu ek=kdksa ij vk/kfjr gS%

Ø-l a- ewy jkf'k ek=kd  izrhd  

1. yEckbZ (length) ehVj m 

2. nzO;eku (Mass) fdyksxzke kg 

3. le; (Time) lSds.M S 

4. fo|qr /kjk (E. Current) ,Eih;j A 

5. rki (Temp) dsfYou K 

6. T;ksfr rhozrk dSaMsyk Cd 

7. inkFkZ dh ek=kk eksy mol 
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vioR;Z o viorZd (Multiples and Fractions):-

109 fxxk G 

106 eSxk M 

103 fdyks K 

102 gSDVks h 

101 Msdk da 

10-1 Mslh d 

10-2 lsaVh c 

10-3 fefy m 

10-6 ekbØks µ 

10-9 uSuks n 

10-12 fidh p 
 O;qRiUu ek=kd % ,sls ek=kd tks ewy ek=kdksa dh lgk;rk lsa O;Dr fd;s tkrs gS] mUgsa O;qRiUu ek=kd dgrs gSA

1. izdk'k o"kZ % ;g yEch nwjh dks ekius dk ek=kd gSA
izdk'k }kjk ,d o"kZ esa r; dh xbZ nwjh dks izdk'k o"kZ dgrs gSA
1 izdk'k o"kZ = 9.46 × 1015 eh-

2. ikjlsd (Parsec) : ;g Hkh nwjh dk ek=kd gSA
1 ikjlsd = 3.08 × 1016 m. = 3.262 izdk'k o"kZ

3. [kxksyh; bdkbZ (Astronomical unit) : lw;Z vkSj i`Foh ds chp dh vkSlr nwjh dks ,d [kxksyh; bdkbZ dgrs gSA
1 [kxksyh; bdkbZ = 149.60 × 109 m

;k
1 A.U. = 4.8481 × 10–6 P.C.
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ŸÊ◊ ¬˝◊Èπ ÿÊªŒÊŸ/πÊ¡¥ Œ‡Ê

•ÊßU Ê∑§ ãÿÍ≈UŸ ªÈL§àflÊ∑§·¸áÊ ∑§Ê ÁŸÿ◊, ªÁÃ ∑§ ÁŸÿ◊ ÿÍ. ∑§.
ªÒ‹ËÁ‹ÿÊ ¬⁄UÊflÃ¸∑§ ŒÍ⁄U’ËŸ, ¡«∏ÃÊ ∑§Ê ÁŸÿ◊ ßU≈U‹Ë
•Ê∑¸§Á◊Á«U¡ ©à¬‹flŸÃÊ ∑§Ê Á‚hUÊ¥Ã, Á‹fl⁄U ∑§Ê Á‚hUÊãÃ ª˝Ë‚
¡ê‚ ∑§‹Ê∑¸§ ßU‹Ä≈˛UÊ◊ÒÇŸÁ≈U∑§ Á‚hUÊãÃ
◊ÒÄ‚fl‹ ßU‹Ä≈˛UÊ◊ÒÇŸÁ≈U∑§ Ã⁄¥Uª ÿÍ. ∑§.
«UéÀÿÍ. ∑§. ⁄UÊã¡≈UŸ ∞Ä‚ Á∑§⁄UáÊ¥ ¡◊¸ŸË
◊Ò⁄UË ÄÿÍ⁄UË ⁄‘UÁ«Uÿ◊ ∞fl¥ ¬Ê‹ÊÁŸÿ◊, ¬˝Ê∑Î§ÁÃ∑§ ⁄‘UÁ«UÿÊäÊÁ◊¸ÃÊ ∑§Ê •äÿÿŸ ¬Ê‹Òá«U
•À’≈¸U •ÊßUã‚≈UËŸ »§Ê≈UÊ ßU‹Ä≈˛UÁ‚≈UË, ‚Ê¬ˇÊÃÊ ∑§Ê Á‚hUÊãÃ ¡◊¸ŸË
∞‚. ∞Ÿ. ’Ê‚ ÄflÊã≈U◊ S≈ÒUÁ≈UÁS≈UÄ‚ ÷Ê⁄UÃ
¡ê‚ øÒ«UÁfl∑§ ãÿÍ≈˛UÊÚŸ ÿÍ. ∑§.
ŸËÀ‚ ’Ê⁄U „UÊßU«˛UÊ¡Ÿ ¬⁄U◊ÊáÊÈ ∑§Ê ÄflÊÊ¥≈U◊ ◊ÊÚ«U‹ «UŸ◊Ê∑¸§
•Ÿ̧S≈U ⁄UŒ⁄U»§Ê«¸U ¬⁄U◊ÊáÊÈ ∑§Ê ãÿÍÁÄ‹ÿ⁄U ◊ÊÚ«U‹ «UŸ◊Ê∑¸§
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‚Ë. flË. ⁄U◊Ÿ ¬˝∑§Ê‡Ê∑§Ê •áÊÈ•Ê¥ mUÊ⁄UÊ •¬˝àÿÊSÕ ÁflˇÊ¬áÊ ÷Ê⁄UÃ
Á∑˝§Á‡øÿŸ sÍªã‚ ¬˝∑§Ê‡Ê ∑§Ê Ã⁄¥Uª ∑§Ê Á‚hUÊãÃ „UÊ‹Òá«U
◊ÊßU∑§‹ »Ò§⁄UÊ«U ÁfllÈÃ •¬ÉÊ≈UŸ ∑§ ÁŸÿ◊, ÁfllÈÃ øÈê’∑§Ëÿ ¬˝⁄UáÊ ∑§ ÁŸÿ◊ ÿÍ. ∑§.
∞«UÁflŸ „Ué’‹ »Ò§‹ÃÊ ’˝rÊÊ¥«U ÿÍ. ∞‚. ∞.
„UÊ◊Ë ¡„UÊ¥ªË⁄U ÷Ê÷Ê ’˝rÊÊ¥«UËÿ ÁflÁ∑§⁄UáÊ ∑§ ¬˝¬ÊÃ ∑§Ê Á‚hUÊãÃ ÷Ê⁄UÃ
•éŒÈ‚ ‚‹Ê◊ ˇÊËáÊ ∞fl¥ ÁfllÈÃ øÈê’∑§Ëÿ ’‹Ê¥ ∑§Ë •ãÿÊãÿ Á∑˝§ÿÊ ¬ÊÁ∑§SÃÊŸ
•Ê⁄U. ∞. Á◊Á‹∑§Ÿ ÁfllÈÃËÿ •Êfl‡Ê ∑§Ê ◊Ê¬Ÿ ÿÍ. ∞‚. ∞.
•Ÿ¸S≈U ‹Ê⁄‘Uã‚ ‚ÊßUÄ‹Ê≈˛UÊÚŸ ÿÍ. ∞‚. ∞.
flÊÀ»§ªÒ¥ª ¬ÊÚ‹Ë ÄflÊ¥≈U◊ ∞Ä‹Í¡¥Ÿ ∑§Ê Á‚hUÊ¥Ã •ÊÚÁS≈˛UÿÊ
‹Í«˜U‚ «UË ’˝Êª‹Ë Œ˝√ÿ ∑§Ë Ã⁄¥Uª ¬˝∑Î§ÁÃ »˝§Ê¥‚
¡. ¡. ÕÊ◊‚Ÿ ßU‹Ä≈˛UÊÚŸ ÿÍ. ∑§.
∞‚. øãŒ˝‡Êπ⁄U øãŒ˝‡Êπ⁄U ‚Ë◊Ê, ÃÊ⁄UÊ¥ ∑§Ê ÁŸ◊Ê¸áÊ ∞fl¥ ‚¥⁄UøŸÊ ÷Ê⁄UÃ
‹fl «UÁfl«UÊÁflø ‹Òã«UÊ©U Ã⁄U‹ „UËÁ‹ÿ◊ M§‚
„U‹Á⁄U∑§ M§«UÊÀ»§ „U≈¸˜U¡ ÁfllÈÃ øÈê’∑§Ëÿ Ã⁄¥Uª ¡◊¸ŸË
¡. ‚Ë. ’Ê‚ ’„UŒ ¿UÊ≈UË ⁄‘UÁ«UÿÊ Á∑§⁄UáÊ¥ ÷Ê⁄UÃ
Á„UŒS∑§Ë ÿÍ∑§ÊflÊ ãÿÍÁÄ‹ÿ⁄U ’‹Ê¥ ∑§Ê Á‚hUÊãÃ ¡Ê¬ÊŸ
flÊ⁄UŸ⁄U „UÊßU¡Ÿ’ª¸ ÄflÊ¥≈U◊ ◊∑Ò§ÁŸÄ‚, •ÁŸÁ‡øÃÃÊ ∑§Ê Á‚hUÊãÃ ¡◊¸ŸË
ÁflÄ≈U⁄U »˝§Ê¥Á‚‚ „¥U‚ ’˝rÊÊ¥«UË ÁflÁ∑§⁄UáÊ •ÊÚÁS≈˛UÿÊ
∞◊. ∞Ÿ. ‚Ê„UÊ ÃÊ¬Ëÿ •ÊÿÊŸÊßU¡‡ÊŸ ÷Ê⁄UÃ

Ã∑§ŸË∑§ flÒôÊÊÁŸ∑§ Á‚hUÊãÃ

÷Ê¬ ß¥U¡Ÿ ©Uc◊Ê ªÁÃ∑§Ë ∑§ ÁŸÿ◊
ãÿÍÁÄ‹ÿ⁄U Á⁄U∞Ä≈U⁄U ãÿÍÁÄ‹ÿ⁄U Áflπá«UŸ
⁄‘UÁ«UÿÊ ∞fl¥ ≈U‹ËÁfl¡Ÿ ÁfllÈÃ øÈê’∑§Ëÿ Ã⁄¥UªÊ¥ ∑§Ê ¬˝‚⁄UáÊ
‚¥ªáÊ∑§ (∑§êåÿÍ≈U⁄U) Á«UÁ¡≈U‹ ‹ÊÚÁ¡∑§
‹‚⁄U ¬˝∑§Ê‡Ê ∑§ ¬˝fläÊ¸Ÿ ‚ ©UgËÁ¬Ã ©Uà‚¡¸Ÿ •ÊÒ⁄U ÁflÁ∑§⁄UáÊ (‚¥ÅÿÊ ¬˝ÁÃ‹Ê◊Ÿ)
©UìÊ øÈê’∑§Ëÿ ˇÊòÊ ∑§Ê ©Uà¬ÊŒŸ ‚È¬⁄U ∑¥§«UÁÄ≈UÁfl≈UË (•ÁÃøÊ‹∑§ÃÊ)
⁄UÊÚ∑§≈U ¬˝Ê◊À‚Ÿ ãÿÍ≈UŸ ∑§ ªÁÃ ∑§ ÁŸÿ◊
ÁfllÈÃ ¡Ÿ⁄‘U≈U⁄U »Ò§⁄UÊ«U ∑§ ÁfllÈÃ øÈê’∑§Ëÿ ¬˝⁄UáÊ ∑§ ÁŸÿ◊
¡‹ ÁfllÈÃ ©Uà¬ÊŒŸ SÕÒÁÃ∑§Ë ™§¡Ê¸ ∑§Ê ÁfllÈÃ ™§¡Ê¸ ◊¥ ¬Á⁄UflÃ¸Ÿ
flÊÿÈÿÊŸ Ã⁄U‹ ∑§ ¬˝flÊ„U ∑§Ê ’⁄UŸÊ¸‹Ë ∑§Ê Á‚hUÊãÃ
∑§áÊ àflÊ⁄U∑§ (∞Ä‚‹⁄‘U≈U⁄U) ÁfllÈÃ øÈê’∑§Ëÿ ˇÊòÊ ◊¥ •ÊflÁ‡ÊÃ ∑§áÊÊ¥ ∑§Ë ªÁÃ
‚ÊŸÊ⁄U ¬⁄UÊüÊ√ÿ äflÁŸÿÊ¥ ∑§Ê ¬⁄UÊflÃ¸Ÿ
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SI ◊Í‹ ⁄UÊÁ‡ÊÿÊ¥ ∞fl¥ ◊ÊòÊ∑§
◊Í‹ ⁄UÊÁ‡Ê ŸÊ◊ ¬˝ÃË∑§ ¬Á⁄U÷Ê·Ê
‹¥’Êß¸U ◊Ë≈U⁄U m v ◊Ë≈U⁄U ÁŸflÊ¸Ã ◊¥ ¬˝∑§Ê‡Ê mUÊ⁄UÊ

1
299,792, 458  ‚∑¥§«U ◊¥ Ãÿ ∑§Ë ªß¸U ŒÍ⁄UË „ÒU– (1983)

Œ˝√ÿ◊ÊŸ Á∑§‹Êª˝Ê◊ kg ÿ„U ∑§Ê’¸Ÿ ( )12
612 C  ∑§ 5.01888 × 1025 ¬⁄U◊ÊáÊÈ•Ê¥ ∑§ Œ˝√ÿ◊ÊŸ ∑§ ’⁄UÊ’⁄U

„ÒU–
‚◊ÿ ‚∑¥§«U s v ‚∑¥§«U fl„U ‚◊ÿÊãÃ⁄U „ÒU Á¡‚◊¥ ‚ËÁ¡ÿ◊ ( )133

35–133 Cs  ¬⁄U◊ÊáÊÈ-ÉÊ«∏Ë ◊¥
‚ËÁ¡ÿ◊ ∑§ ¬⁄U◊ÊáÊÈ 9, 192, 631, 770 ’Ê⁄U ∑¥§¬Ÿ ∑§⁄UÃ „Ò¥U–

ÁfllÈÃ äÊÊ⁄UÊ ∞Áê¬ÿ⁄U A v ∞Áê¬ÿ⁄U, fl„U ÁŸÿÃ äÊÊ⁄UÊ „ÒU, ¡Ê ÁŸflÊ¸Ã ◊¥ ∞∑§ ◊Ë≈U⁄U ŒÍ⁄UË ¬⁄U ⁄Uπ ªÿ ŒÊ
•Ÿ¥Ã ‹ê’Êß¸U flÊ‹ ‚ËäÊ-øÊ‹∑§Ê¥ Á¡Ÿ∑§Ë •ŸÈ¬˝SÕ ∑§Ê≈U ∑§Ê ˇÊòÊ»§‹ Ÿªáÿ
„ÒU, ¬˝flÊÁ„UÃ „UÊŸ ¬⁄U ©UŸ∑§ ’Ëø ¬˝ÁÃ◊Ë≈U⁄U ‹ê’Êß¸U 2 × 10–7N ∑§Ê ’‹ ©Uà¬ãŸ
∑§⁄UÃË „ÒU–

©Uc◊ÊªÁÃ∑§ ÃÊ¬ ∑§ÁÀflŸ K v ∑§ÁÀflŸ, fl„U ©Uc◊ÊªÁÃ∑§ ÃÊ¬ „ÒU ¡Ê ¡‹ ∑§ ÁòÊ∑§ Á’ãŒÈ (Triple point) ∑§

©Uc◊ÊªÁÃ∑§ ÃÊ¬ ∑§Ê 1
273, 46  ÷Êª „ÒU–

íÿÊÁÃ ÃËfl˝ÃÊ ∑Ò§ã«U‹Ê cd v ∑Ò§ã«U‹Ê, Á„U◊∑§Ê⁄UË å‹ÒÁ≈UŸ◊ (freezing platinum) ∑§ ÃÊ¬ ÃÕÊ 101325

¬ÊS∑§‹ ∑§ 1
60000

 ◊Ëw flÊ‹Ë ‚Ã„U ∑§ ‹ê’flÃ ÁŒ‡ÊÊ ◊¥ ÃËfl˝ÃÊ „ÒU–
¬ŒÊÕ¸ ∑§Ê Œ˝√ÿ◊ÊŸ ◊Ê‹ mol v ◊Ê‹, Á∑§‚Ë ¬ŒÊÊÕ¸ ∑§Ê fl„U Œ˝√ÿ◊ÊŸ „ÒU Á¡‚◊¥ ©UÃŸ „UË ¬˝Ê⁄¥UÁ÷∑§ ∞∑§∑§ „Ò¥U

Á¡ÃŸ ‡ÊÈhU ∑§Ê’¸Ÿ-vw ∑§ ∆UË∑§ vw ª˝Ê◊ ◊¥ ∑§Ê’¸Ÿ ¬⁄U◊ÊáÊÈ „UÊÃ „Ò¥U–

SI ‚ê¬Í⁄U∑§ ◊ÊòÊ∑§
◊Í‹ ⁄UÊÁ‡Ê ŸÊ◊ ¬˝ÃË∑§ ¬Á⁄U÷Ê·Ê
∑§ÊáÊ ⁄‘UÁ«UÿŸ rad v ⁄‘UÁ«UÿŸ fl„U ∑§ÊáÊ „ÒU ¡Ê ∞∑§ flÎûÊ ∑§Ë ŒÊ ÁòÊíÿÊ ¬⁄U ’ŸÃÊ „ÒU, ¡’ ÿ ¬Á⁄UÁäÊ

¬⁄U ÁòÊíÿÊ ∑§Ë ‹ê’Êß¸U ∑§ ’⁄UÊ’⁄U øÊ¬ ∑§Ê≈UÃË „ÒU–
∆UÊ‚ ∑§ÊáÊ S≈U⁄‘UÁ«UÿŸ sr v S≈U⁄‘UÁ«UÿŸ, fl„U ∆UÊ‚ ∑§ÊáÊ ¡Ê r ÁòÊíÿÊ ∑§ ∞∑§ ªÊ‹ ∑§Ë ‚Ã„U ∑§ r2

ˇÊòÊ»§‹ flÊ‹ •¥‡Ê mUÊ⁄UÊ ªÊ‹ ∑§ ∑§ãŒ˝ ¬⁄U ’ŸÃÊ „ÒU–

‹êéÊß¸U ∑§Ê ◊ÊòÊ∑§
Œ‚ ∑§ ÉÊÊÃ ŸÊ◊ (prefix) ¬˝ÃË∑§

1018 ∞Ä‚Ê (Exa) E
1015 ¬≈UÊ (Peta) P
1012 ≈U⁄UÊ (Tera) T
109 ªËªÊ (Giga) G
106 ◊ªÊ (Mega) M
103 Á∑§‹Ê (Kilo) k
102 „UÄ≈UÊ (Hecto) h
101 «U∑§Ê (Deca) da
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10–1 «U‚Ë (Deci) d
10–2 ‚ã≈UË (Centi) c
10–3 Á◊‹Ë (Milli) m
10–6 ◊ÊßU∑˝§Ê (Micro) µ
10–9 ŸÒŸÊ (Nano) n
10–12 Á¬∑§Ê (Pico) P
10–15 »Ò§ê≈UÊ / »§◊Ë¸ (Femto/Fermi) f
10–18 ∞≈UÊ (Atto) a

Œ˝√ÿ◊ÊŸ ∑§ ◊ÊòÊ∑§
flSÃÈ∞° Œ˝√ÿ◊ÊŸ (kg)

ßU‹Ä≈˛UÊÚŸ 10–30

¬˝Ê≈UÊÚŸ 10–27

ÿÍ⁄‘UÁŸÿ◊ ¬⁄U◊ÊáÊÈ 10–25

¬˝Ê≈UËŸ ¬⁄U◊ÊáÊÈ 10–22

‹Ê‹ ⁄UQ§ ∑§ÁáÊ∑§Ê∞° 10–13

ßU‹Ä≈˛UÊÚŸ 10–30

¬˝Ê≈UÊÚŸ 10–27

ÿÍ⁄‘UÁŸÿ◊ ¬⁄U◊ÊáÊÈ 10–25

¬˝Ê≈UËŸ ¬⁄U◊ÊáÊÈ 10–22

‹Ê‹ ⁄UQ§ ∑§ÁáÊ∑§Ê∞° 10–13

äÊÍ‹ ∑§áÊ 10–9

’ÊÁ⁄U‡Ê ∑§Ë ’Í°Œ¥ 10–6

◊ë¿U⁄U 10–5

•¥ªÍ⁄U 10–3

◊ŸÈcÿ 102

ªÊÁ«∏ÿÊ° 103

’ÊßZUª |y| flÊÿÈÿÊŸ 108

øãŒ̋◊Ê 1023

¬ÎâflË 1025

‚Íÿ̧ 1030

•Ê∑§Ê‡Êª¥ªÊ 1041

’˝rÊÊ¥«U 1055



÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ ‚Ê◊Êãÿ ÁflôÊÊŸ82

Bhumika pub.

‚◊ÿ ∑§Ê ◊ÊòÊ∑§
ÉÊ≈UŸÊ ‚◊ÿ
•SÕÊÿË ∑§áÊÊ¥ ∑§Ê ¡ËflŸ∑§Ê‹ 10–24

¬˝∑§Ê‡Ê mUÊ⁄UÊ ∞∑§ ãÿÍÁÄ‹ÿ‚ ∑§Ê ¬Ê⁄U ∑§⁄UŸ ◊¥ Á‹ÿÊ ªÿÊ ‚◊ÿ 10–22

∞Ä‚ Á∑§⁄UáÊÊ¥ ∑§Ê •ÊflûÊ¸ 10–19

•ÊÁáfl∑§ ŒÊ‹Ÿ •Ê •ÊflûÊ¸ 10–15

¬˝∑§Ê‡Ê Ã⁄¥UªÊ¥ ∑§Ê •ÊflûÊ¸ 10–15

©UûÊÁ¡Ã •flSÕÊ ◊¥ ¬⁄U◊ÊáÊÈ ∑§Ê ¡ËflŸ ∑§Ê‹ 10–8

⁄‘UÁ«UÿÊ Ã⁄¥UªÊ¥ ∑§Ê •ÊflûÊ¸ 10–6

äflÁŸ Ã⁄¥UªÊ¥ ∑§Ê •ÊflûÊ¸ 10–3

¬‹∑§Ê¥ ∑§Ê ¤Ê¬∑§ŸÊ 10–1

ŒÊ ‹ªÊÃÊ⁄U S¬¥ŒŸÊ¥ (◊ŸÈcÿ ∑§ ÁŒ‹) ∑§ ’Ëø ∑§Ê ‚◊ÿ 100

øãŒ˝◊Ê ‚ ¬ÎâflË Ã∑§ ¬˝∑§Ê‡Ê ¬„È°UøŸ ◊¥ ‹ªÊ ‚◊ÿ 100

‚Íÿ¸ ‚ ¬ÎâflË Ã∑§ ¬˝∑§Ê‡Ê ¬„È¥UøŸ ◊¥ ‹ªÊ ‚◊ÿ 102

©U¬ª˝„U ∑§Ê ¬Á⁄U÷˝◊áÊ ∑§Ê‹ 104

¬ÎâflË ∑§Ê •ÊflûÊ¸∑§Ê‹ 105

øãŒ˝◊Ê ∑§Ê •ÊflûÊ¸ ∞fl¥ ¬Á⁄U÷˝◊áÊ ∑§Ê‹ 106

¬ÎâflË ∑§Ê ¬Á⁄U÷˝◊áÊ ∑§Ê‹ 107

‚’‚ Ÿ¡ŒË∑§Ë ÃÊ⁄‘U ‚ ¬˝∑§Ê‡Ê ¬„È°UøŸ ◊¥ ‹ªÊ ‚◊ÿ 108

◊ŸÈcÿ ∑§Ê ¡ËflŸ∑§Ê‹ 109

Á¬⁄UÊÁ◊«UÊ¥ ∑§Ê ¡ËflŸ∑§Ê‹ 1011

«UÊÿŸÊ‚Ê⁄UÊ¥ ∑§Ê Áfl‹È¬Ã „UÊŸ ∑§Ê ‚◊ÿ 1015

’˝rÊÊ¥«U ∑§Ë ¡ËflŸ 1017

∑È§¿U √ÿÈà¬UãŸ ◊ÊòÊ∑§
÷ÊÒÁÃ∑§ ⁄UÊÁ‡Ê SI ◊ÊòÊ∑§ ¬˝ÃË∑§
ˇÊòÊ»§‹ flª¸ ◊Ë≈U⁄U m2

•ÊÿÃŸ ÉÊŸ ◊Ë≈U⁄U m3

flª ◊Ë≈U⁄U ¬˝ÁÃ ‚∑¥§«U m/s
∑§ÊáÊËÿ flª ⁄‘UÁ«UÿŸ ¬˝ÁÃ ‚∑¥§«U rad/s
àfl⁄UáÊ ◊Ë≈U⁄U ¬˝ÁÃ flª¸ ‚∑¥§«U m/s2

Ã⁄¥Uª ‚¥ÅÿÊ ¬˝ÁÃ ◊Ë≈U⁄U m–1

•ÊflÎÁÃ ¬˝ÁÃ ‚∑¥§«U ÿÊ „U≈¸˜U¡ S–1 or Hz
ÉÊŸàfl Á∑§‹Êª˝Ê◊ ¬˝ÁÃ ÉÊŸ ◊Ë≈U⁄U kg/m3

äÊÊ⁄UÊ ÉÊŸàfl ∞Áê¬ÿ⁄U ¬˝ÁÃ flª¸ ◊Ë≈U⁄U A/m2

øÈê’∑§Ëÿ ̌ ÊòÊ, øÈê’∑§Ëÿ ÃËfl˝ÃÊ ∞Áê¬ÿ⁄U ¬˝ÁÃ ◊Ë≈U⁄U A/m
‚ÊãŒ˝ÃÊ ◊Ê‹ ¬˝ÁÃ ÉÊŸ ◊Ë≈U⁄U mol/m3

•ÊÿÃŸ ÁflÁ‡ÊCU ÉÊŸ ◊Ë≈U⁄U ¬˝ÁÃ Á∑§‹Êª˝Ê◊ m3/kg
‡ÿÊŸÃÊ ªÈáÊÊ¥∑§ Á∑§‹Êª˝Ê◊ ◊Ë≈U⁄U ¬˝ÁÃ ‚∑¥§«U kg/m/s
‚¥flª Á∑§‹Êª˝Ê◊ ◊Ë≈U⁄U ¬˝ÁÃ ‚∑¥§«U kgm/s
¡«∏àfl •ÊÉÊÍáÊ¸ Á∑§‹Êª˝Ê◊ flª¸ ◊Ë≈U⁄U kgm2

¬˝flÊ„U Œ⁄U ÉÊŸ ◊Ë≈U⁄U ¬˝ÁÃ ‚∑§á«U m3/s
íÿÊÁÃ ÃËfl˝ÃÊ ∑Ò§ã«U‹Ê ¬˝ÁÃ flª¸ ◊Ë≈U⁄U cd/m3
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Áfl‡Ê· ŸÊ◊Ê¥ flÊ‹ SI √ÿÈà¬ãŸ ◊ÊòÊ∑§
÷ÊÒÁÃ∑§ ⁄UÊÁ‡Ê ŸÊ◊ ¬˝ÃË∑§ ŒÍ‚⁄‘U ◊ÊòÊ∑§ SI •ÊäÊÊ⁄UË ◊ÊòÊ∑§
•ÊflÎÁûÊ „U≈¸̃U¡ Hz – s–1

’‹ ãÿÍ≈UŸ N – kg m/s2

ŒÊ’, ¬˝ÁÃ’‹ ¬ÊS∑§‹ Pa N/m3 kg m/s2

™§¡Ê¸, ∑§Êÿ¸, ©Uc◊Ê ¡Í‹ J Nm kg m2/s2

‡ÊÁQ§ flÊ≈U W J/s kg m2/s3
ÁfllÈÃ ∑§Ë ◊ÊòÊÊ ∑Í§‹ê’ C – sA
ÁfllÈÃ •Êfl‡Ê,
ÁfllÈÃËÿ Áfl÷fl flÊÀ≈U V W/A kg m2/s2A
Áfl÷ÊãÃ⁄U äÊÊÁ⁄UÃÊ »Ò§⁄UÊ«U F C/V kg–1 m–2/s–4A–2

ÁfllÈÃ ¬˝ÁÃ⁄UÊäÊ •Ê◊ Ω V/A kg m2/s–3A–2

øÊ‹∑§ÃÊ ‚Ë◊ã‚ S Ω + or A/V kg–1 m–2 / s3A2

øÈê’∑§Ëÿ ç‹Ä‚ fl’⁄U Wb Vs or J/A kg m2/s2A
øÈê’∑§Ëÿ ̌ ÊòÊ, ≈U‚‹Ê T Wb/m2 kgs2/A
øÈê’∑§Ëÿ ¬̋⁄UáÊ
¬̋⁄U∑§àfl „UŸ⁄UË H Wb/A kgm2/s2A2

íÿÊÁÃ ç‹Ä‚ ÀÿÍ◊Ÿ lm – cd/sr
¬˝ŒËÁ# ÉÊŸàfl ‹Ä‚ lx lm/m2 cd/m2sr
⁄‘UÁ«UÿÊäÊÁ◊¸ÃÊ ’ÄÿÍ⁄U‹ Bq - s–1

•fl‡ÊÊ·∑§ÃÊ ª˝ Gy J/kg m2/s2

SI ¬˝áÊÊ‹Ë ∑§ ’Ê„U⁄U ∑§ ∑È§¿U ◊ÊòÊ∑§
ŸÊ◊§ ¬˝ÃË∑§ SI ¬˝áÊÊ‹Ë ◊¥ ◊ÊŸ
Á◊Ÿ≈U min 60 second
ÉÊ¥≈UÊ h 60 min = 3600 second
ÁŒŸ d 24 h = 86400s
fl·̧ y 365.25d = 3.156 × 107s
Á«Uª˝Ë ° 1° = (π/180) rad.
‹Ë≈U⁄U L 1L = 10–3m3

≈UŸ t 103 kg
∑Ò§⁄‘U≈U c 200 kg
’Ê⁄U bar 0.1 MPa = 105 Pa.
ÄÿÍ⁄UË c1 3.7 × 1010 S–1

∞ã≈U¡Ÿ R 2.58 × 10–4 C/kg
ÁÄfl¥≈U‹ q 100 kg
’ÊŸ̧ b 100 fm2 = 10–28m2

∞∑§«∏ a 1 dam2 = 102 m2

„ÒUÄ≈Uÿ⁄U ha 1 hm2 = 104m2

•ÊŒ‡Ȩ̂ atm 1,01,325
flÊÿÈ ŒÊ’ pa 1.013 × 105 Pa
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◊Í‹ ⁄UÊÁ‡ÊÿÊ¥ ∑§Ë Áfl◊Êÿ¥
◊Í‹ ⁄UÊÁ‡Ê Áfl◊Ê
‹ê’Êß¸U L

Œ˝√ÿ◊ÊŸ  M

‚◊ÿ T

ÁfllÈÃ äÊÊ⁄UÊ I

™§c◊ÊªÁÃ∑§ ÃÊ¬ K

íÿÊÁÃ ÃËfl˝ÃÊ C

¬ŒÊÕ¸ ∑§Ë ¬Á⁄U◊ÊáÊ N

äflÁŸ
◊Êäÿ◊ äflÁŸ ∑§Ë øÊ‹ (m/s)

flÊÿÈ 331.5

¬ÊŸË 1483

„UÊßU«˛UÊ¡Ÿ 1270

∑§Ê’¸Ÿ «UÊßU•ÊÚÄ‚ÊßU«U 258

¡‹flÊc¬ 402

∞ÀÿÈÁ◊ÁŸÿ◊ 5000

≈¥UªS≈UŸ 4620

‚¥ª◊⁄U◊⁄U 3810

◊ÊŸfl ©UûÊ∑§ 1550

•◊ÊÁŸÿÊ 415

Ä‹Ê⁄UËŸ 206

’ã¡ËŸ 202

⁄UQ§ 1570

‹∑§«∏Ë 4110

‹Ê„UÊ 5244

cy vkSj xfr
(Force and Motion)

HkkSfrd jkf'k;k¡%&
1. vfn'k jkf'k;k¡ (Scalar Quantities) : ftu HkkSfrd jkf'k;ksa dks O;Dr djus ds fy, dsoy ifjek.k o bdkbZ dh

vko';drk gksrh gS] ,slh jkf'k;k¡ vfn'k jkf'k;k¡ dgykrh gSA
bu jkf'k;ksa esa fn'kk dk Kku ugha gksrk gSA
mnkgj.k & nzO;eku] le;] pky] ?kuRo] ÅtkZ o 'kfDr etc. vfn'k jkf'k;k¡ gSA

2. lfn'k jkf'k;k¡ (Vector Quantities) : ,slh HkkSfrd jkf'k;k¡ ftudh iw.kZ tkudkjh ds fy;s ifjek.k ds lkFk&lkFk fn'kk
dh Hkh vko';drk gksrh gS] lfn'k jkf'k;k¡ dgykrh gSA
mnkgj.k % osx] foLFkkiu] cy] Roj.k] Hkkj] fo|qr {ks=k] cy vk?kw.kZ] nkc] fo|qr/kjk vkfnA
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cy%&
§ cy og HkkSfrd lk/u gS ftlds }kjk ge fdlh oLrq dh xfr'khy voLFkk ;k fojke voLFkk esa ifjorZu dj ldrs gSA

vr% fdlh oLrq ij cy yxkus ls oLrq dh pky o fn'kk esa ifjorZu gksrk gSA vr% cy ,slh HkkSfrd jkf'k gS tks oLrq
dh xR;koLFkk vFkok fojke voLFkk esa ifjorZu ykrk gS ;k ykus dk izkl djrk gSA

§ cyu ,d lfn'k jkf'k gSA
cy

larqfyr cy vlarqfyr cy

;g cy oLrq dh fojkekoLFkk
;k xfr'khy voLFkk esa dksbZ
ifjorZu ugha dj ldrkA

;g cy oLrq dh fojkekoLFkk
;k xfr'khy voLFkk esa
ifjorZu ykus esa l{ke gSA

1 U;wVu cy 1 U;wVu cy

oLrqfLFkj

1 U;wVu cy 2 U;wVu cy

oLrq xfr'khy
1N = 1N  ⇒ ifj.kkeh cy 'kwU; 1N = 2N  ⇒ ifj.kkeh cy 'kwU; ugha gksxkA

xfr % fdlh oLrq d.k vFkok fi.M dh fLFkfr dk le; ds lkFk] fujarj cnyuk gh xfr dgykrk gSA
foLFkkiu % fdlh oLrq dh izkjafHkd ,oa vafre fLFkfr ds chp dh U;wure nwjh dks ml oLrq dk foLFkkiu dgrs gSA

foLFkkiu ,d lfn'k jkf'k gS] tks fd /ukRed ;k Í.kkRed vkSj 'kwU; Hkh gks ldrk gSA
pky % xfr'khy oLrq }kjk ,d lSds.M esa r; dh xbZ nwjh dks oLrq dh pky dgrs gS] pky vfn'k jkf'k gSA

nwjhpky
le;

=

osx % ,d fuf'pr fn'kk esa ,d lSd.M esa r; dh xbZ nwjh dks osx dgrs gSA
;g ,d lfn'k jkf'k gS] rFkk bldk S.I. ek=kd eh-@ls- gSA

(s)
(v)

(t)
foLFkkiuosx
le;

=

s
v

t
=

rr

osx dk S.I. ek=kd = ehVj@lsd.M gSA
Roj.k % fdlh oLrq ds osx esa izfr lSd.M gksus okys ifjorZu dh nj dks Roj.k dgrs gSA

§ izfrd = a

§ Roj.k ,d lfn'k jkf'k gSA
§ ;fn fdlh oLrq dk izkjfEHkd osx ‘u’ gS rFkk ‘t’ le; i'pkr~ oLrq dk osx ‘v’ gks tkrk gS rks oLrq dk Roj.k fuEu gksxk&
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osx e sa ifjoruZRoj.k
ifjoruZ  esa yxk le;

=

lehdj.k :i esa v u
a at v u

t
−

= ⇒ = −

v at u= + ...(i)

mijksDr lehdj.k (i) xfr dj jgh fdlh Rofjr oLrq ds pkj ekuks ;Fkk izk- osx] vafre osx] le; ,oa Roj.k vkfn ds chp
lEcU/ dks crkrk gSA

Note :

§ osx esa o`f¼ ds le; Roj.k dks /ukRed ,oa osx esa deh ds le; Roj.k dks Í.kkRed ekurs gSA
§ ;fn ,d oLrq leku osx ls xfr dj jgh gksrh gS rks ml oLrq dk Roj.k 'kwU; gksrk gS D;ksafd ;gk osx leku gSA

Roj.k dk ek=kd %

2oxs  dk ek=kd ehVj@lsd.M ehVj@lsd.M
le; dk ek=kd lsd.M

= =

Roj.k dk S.I. ek=kd ehVj@lsd.M2 gS bls m/s2 Hkh fy[krs gSA

U;wVu dh xfr ds fu;e

xfr dk izFke fu;e % bl fu;e ds vuqlkj ;fn dksbZ oLrq fLFkj voLFkk esa gS rks og fLFkj gh jgsxh rFkk xfr'khy voLFkk
esa gS rks og xfr'khy gh jgsxh tc rd dh ml ij dksbZ ckg~; cy dk;Z ugha djsA
U;wVu ds izFke fu;e dks tM+Ro dk fu;e dgrs gSA

izFke fu;e ds mnkgj.k
1. vpkud czsd yxkus ij cl esa cSBs ;k=kh dk vkxs dh vksj >qdukA
2. dEcy dks yVdkdj MaMs ls izgkj djus ij dEcy ls /wy ds d.k dk i`Fkd gksukA
3. Mky dks fgykus ls iQy dk uhps fxjukA

Note : fdlh oLrq dk nzO;eku ftruk vf/d gksxk] ml oLrq dk tM+Ro Hkh mruk gh vf/d gksxkA
laosx (Momentum) :

fdlh xfr'khy oLrq dk laosx mlds nzO;eku ,oa osx ds xq.kuiQy ds cjkcj gksrk gSA

p mv=
r r

§ laosx ,d lfn'k jkf'k gSA
§ laosx dk S.I. ek=kd ^fdyksxzke ehVj@lsd.M* gS bls kg m/s Hkh fy[krs gSA

xfr dk nwljk fu;e % ;g laosx laj{k.k dk fu;e gSA
laosx ( p

r
) = nzO;eku (m) × osx ( v

r )

§ laosx ifjorZu yxk;s x;s cy o oLrq ds foLFkkiu dh fn'kk esa gksrk gSA
xfr dk r`rh; fu;e % ;g fØ;k izfrfØ;k dk fu;e dgykrk gSA
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mnkgj.k %
(1) jkWdsV dk Åij dh vkSj tkuk
(2) canwd ls xksyh nkxus ij da/s ij /Ddk yxuk
(3) uko dk vkxs dh vkSj c<+uk

HkkSfrd jkf'k;ksa ds ek=kd
jkf'k ek=kd  
nwjh ehVj 

nzO;eku fdykxzke 
Hkkj U;wVu 
cy U;wVu 
dk; Z twy 
Åtk Z twy 
le; lSd.M 
rki d sfYou 

r ajx nSè;Z ,aXLVªke 
'kkj s dk rhozrk M s flcy (dB) 

v ko`fr dEiu i z fr lS- (gV~ Zt) 
fo|qr ,Eih;j 

foHkokUrj ok sYV 
izfrjks/  vkse  

fo|qr vkos'k dwyke 
nkc ikLdy 
'kfDr okV 

fo|qr /kfjrk iQSjM 
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izdk'k (Light)

izdk'k ,d ,slk ekè;e gS ftlds }kjk gesa oLrq,sa fn[kkbZ nsrh gSA
§ izdk'k lh/h js[kk esa xeu djrk gSA
§ izdk'k ÅtkZ gksrh gSA
§ izdk'k dh izd`fr dks le>kus ds fy, vyx&vyx oSKkfudksa us vyx&vyx er izLrqr fd,&

(i) lu~ 1600 eas U;wVu us izdk'k dks d.k dgk rFkk df.kdk fl¼kUr dk izfriknu fd;kA
(ii) lu~ 1678 esa gkbxsu uked oSKkfud us izdk'k dks rjax dgk rFkk rjax fl¼kUr dk izfriknu fd;kA
(iii) lu~ 1900 esa Iykad us izdk'k dks ÅtkZ ds iSdsV~l dgk ÅtkZ ds bu iSfdVks dks DokVae dgk¡ rFkk DokaVe fl¼kUr dk

izfriknu fd;kA
§ vkbLVhu us ÅtkZ ds iSdsVks dks iQksVkWu dgkA
§ iQksVkWu dh ÅtkZ e = hν (,p U;w) gksrh gSA
§ iQksVkWu gh izdk'k dh lcls NksVh bdkbZ gksrh gSA
§ izdk'k dk dk¡p esa osx 2 × 108 m/sec gksrk gSA
§ ysfdu izdk'k dk lokZf/d osx fuokZr esa gksrk gSA tks dh 3 × 108 m/sec gSA
izdk'k dh pky%&

ekè;e izdk'k dh pky
1. ukbyksu esa 1.96×108 m/s
2. dk¡p esa 2.00×108 m/s
3. ikuh esa 2.25×108 m/s
4. fuokZr esa 3.00×108 m/s

§ lw;Z ls izdk'k dks i`Foh rd igq¡pus esa 499 lsd.M (vFkkZr~ 8 feuV] 19 lsd.M) yxrs gSA
§ pUnzek ls ijkofrZr izdk'k dks i`Foh rd igq¡pus esa 1.28 lsd.M dk le; yxrk gSA
izdk'k Ïksr%&

1. rkifnIrh Ïksr& mnkgj.k& dksbZ xeZ fi.M
2. tSoizdk'k Ïksr& mnkgj.k& tqxuw (fire fly) tSls dqN tUrq tks izdk'k mRlftZr djrs gSa
3. d`f=ke izdk'k Ïksr& mnkgj.k& fo|qr cYc] eksecÙkh] ykyVsu vkfnA

ijkorZu (Refelection):-

i r

lrg

ijkofrZr fdj.kvkifrr izdk'k
fdj.k

vfHkyEc

izdk'k dk ijkorZu ,oa viorZu
(Reflection and Referaction of Light)
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tc izdk'k fdj.k dh fdlh lrg ij Mkyh tkrh gS rks og lrg ls Vdjkus ds ckn iqu% mlh ekè;e esa yksV tkrh gSA izdk'k
dh blh ?kVuk dks ijkorZu dgrs gSA
§ vkifrr fdj.k] ijkofrZr fdj.k o vfHkyEc rhuksa ,d gh ry esa gksrs gSa
§ vkiru dks.k o ijkorZu dks.k nksuksa leku gksrs gSA

ijkorZu nks izdkj dk gksrk gS&

lery lrg
   

[kqnjh

(i) fu;fer ijkorZu (ii) vfu;fer ijkorZu
iw.kZ vkUrfjd ijkorZu%& tc izdk'k fdj.k dks fdlh lrg ij Økafr dks.k (90° dks.k) ls vfèkd dks.k ij Mkyk tkrk gSA
rks izdk'k fdj.k iw.kZr% mlh ekè;e esa okil ykSV vkrh gSA ftl ekè;e ls izdk'k fdj.k Mkyh tkrh gSA izdk'k dh blh ?kVuk
dks iw.kZ vkarfjd ijkorZu dgrs gSA
iw.kZ vkarfjd ijkorZu ds mnkgj.k%&
1. ty esa Mwch ij[kuyh dk peduk
2. ikuh esa Mwch dkyh oLrq dk peduk
3. dk¡p esa vkbZ njkjksa dk peduk
4. izdk'k rUrq
5. jsfxLrku esa e`x ejhfpdk dk fn[kkbZ nsuk
6. xzh"edky esa lM+dksa ij ikuh Hkjk gqvk izrhr gksuk
7. jsfxLrku esa ;k=kh dks isM+ dk mYVk fn[kkbZ nsuk vkfnA

niZ.k (Mirror)

tc fdlh dk¡p dh IysV dh ,d lrg ij ijkorZd inkFkZ Ag (flYoj)] Ni (fudy) dh ikWfyl dj nh tk,sa rks og dk¡p
niZ.k cuk tkrk gSA
niZ.k nks izdkj ds gksrs gSa&
(1) lery niZ.k

§ tc dk¡p dh IysV dh ,d lrg ij ijkorZd inkFkZ dh ikWfyl djns rks og lery niZ.k cu tkrk gSA
§ ?kjksa esa lery niZ.k dke esa fy, tkrs gSA
§ fdlh oLrq dk iwjk izfrfcEc ns[kus ds fy, niZ.k dh yEckbZ oLrq ls ½ (vk/h) gksuh pkfg,A

(2) xksfy; niZ.k
§ ;s niZ.k dk¡p dk xksyk gksrs gSA
§ ;s nks izdkj ds gksrs gS&

(i) mÙky niZ.k

§ xksys ds mHkjs gq, Hkkx ds vUnj dh vksj ijkorZd inkFkZ dh ikWfyl dj nh tk,sa rks mÙky niZ.k
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dk fuekZ.k gksrk gSA
§ okguks ds side okys 'kh'ks mÙky niZ.k gksrs gSA
§ mÙky niZ.k dk n`f"V {ks=k vf/d gksrk gSA

(ii) vory niZ.k 

§ xksys ds mHkjs gq, Hkkx ij ijkorZd inkFkZ dh ikWfyl dj nh tk, rks ;g vory niZ.k cuk tkrk
gSa

§ dku] ukd] xyk jksx fo'ks"kK }kjk mi;ksx esa fy;k tkrk gSA
§ nk<+h cukus esa Hkh mi;ksx fy;k tkrk gSA
§ 'kjhj ds vkarfjd Hkkxksa dk vè;;u (,.MksLdksih) djus esa Hkh vory niZ.k dk mi;ksx fd;k

tkrk gSA
lery niZ.k ls izfrfcEc dk cuuk

vkHkklh & lh/k
oLrq dh & L  R
                 

→
R  L→

xksyh; niZ.k ls izfrfcEc

P izfrfcEc = vkHkklh lh/k

vory niZ.k ls izfrfcEc

izfrfcEc = okLrfod
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¬˝∑§Ê‡Ê ∑§ Á‚hUÊãÃ
∑˝§◊ ‚¥ÅÿÊ Á‚hUÊãÃ ∑§Ê ŸÊ◊ ¬˝ÁÃ¬ÊŒ∑§ ¬˝∑§Ê‡Ê ∑§Ë ¬˝∑Î§ÁÃ
v. ∑§ÁáÊ∑§Ê Á‚hUÊãÃ ‚⁄U •Êß¸U¡∑§ ãÿÍ≈UŸ ¬˝∑§Ê‡Ê ‚Íˇ◊ ∑§áÊÊ¥ ‚ ’ŸÊ „UÊÃÊ „ÒU, ÿ ∑§áÊ Á∑§‚Ë Ã‹ ‚ ≈U∑§⁄UÊ∑§⁄U

•¬flÁÃ¸Ã „UÊÃ „Ò¥U–
w. Ã⁄¥Uª Á‚hUÊãÃ Á∑˝§Á‡øÿŸ sÍ¡ã‚ ¬˝∑§Ê‡Ê Ã⁄¥Uª ‚◊Í„UÊ¥ ∑§ M§¬ ◊¥ ªÊÁ’Ã ∑§⁄UÃÊ „Ò, ßUŸ ‚◊Í„UÊ¥ ¬⁄U ªÈM§àflÊ∑§·¸áÊ

∑§Ê ¬˝÷Êfl Ÿ„UË¥ „UÊÃÊ–
x. ÁfllÈÃ øÈê’∑§Ëÿ Á‚hUÊãÃ ¡ê‚ ◊ÒÄ‚fl‹ ¬˝∑§Ê‡Ê ◊¥ ÁfllÈÃ ∞fl¥ øÈê’∑§Ëÿ ªÈáÊ „UÊÃ „Ò¥U •ÊÒ⁄U ÿ„U ÁŸflÊ¸Ã ◊¥ ÷Ë ªÁÃ

∑§⁄UÃÊ „ÒU–
y. ÄflÊá≈U◊ Á‚hUÊãÃ ◊ÒÄ‚ å‹ÊÚã∑§ •’ Ã∑§ ∑§Ê ‚»§‹Ã◊ Á‚hUÊãÃ „ÒU, ßU‚∑§ •ŸÈ‚Ê⁄U ¬˝∑§Ê‡Ê ™§¡Ê¸ ∑§ ¬Ò∑§≈UÊ¥

(Á¡ã„¥U ÄflÊá≈UÊ ÿÊ »§Ê≈UÊÚŸ ∑§„UÃ „Ò¥U) ∑§ M§¬ ◊¥ ø‹ÃÊ „ÒU–

◊„Uûfl¬ÍáÊ¸ Ãâÿó
¬˝ŒËåÃ flSÃÈ∞° (Luminous Bodies) ó ¬˝ŒËåÃ flSÃ∞° fl flSÃÈ∞° „Ò¥U, ¡Ê •¬Ÿ Sflÿ¥ ∑§ ¬˝∑§Ê‡Ê ‚ ¬˝∑§ÊÁ‡ÊÃ „UÊÃË „Ò¥U, ¡Ò‚ó ‚Íÿ¸, ÁfllÈÃ
’À’ •ÊÁŒ–
•¬˝ŒËåÃ flSÃÈ∞° (Non luminous Bodies) ó •¬˝ŒËåÃ flSÃÈ∞°, fl flSÃÈ∞° „Ò¥U, Á¡Ÿ∑§Ê •¬ŸÊ Sflÿ¥ ∑§Ê ¬˝∑§Ê‡Ê Ÿ„UË¥ „UÊÃÊ, ‹Á∑§Ÿ ©UŸ
¬⁄U ¬˝∑§Ê‡Ê «UÊ‹Ÿ ¬⁄U fl ÁŒπÊÿË ŒŸ ‹ªÃË „Ò¥U–
¬Ê⁄UŒ‡Ê¸∑§ flSÃÈ∞° (Transparent Bodioes) ó ¬Ê⁄UŒ‡Ê¸∑§ flSÃÈ∞° fl flSÃÈ∞° „Ò¥U Á¡Ÿ‚ „UÊ⁄U∑§ ¬˝∑§Ê‡Ê ∑§Ë Á∑§⁄UáÊ¥ ÁŸ∑§‹ ¡ÊÃË „Ò¥U– ¡Ò‚ó
∑§Ê¥ø–
•äÊ¸-¬Ê⁄UŒ‡Ê¸∑§ flSÃÈ∞° (Tranlucent Bodies) ó ∑È§¿U flSÃÈ∞° ∞‚Ë „UÊÃË „Ò¥U, Á¡Ÿ ¬⁄U ¬˝∑§Ê‡Ê ∑§Ë Á∑§⁄UáÊ¥ ¬«∏Ÿ ‚ ©UŸ∑§Ê ∑È§¿U ÷Êª ÃÊ
•fl‡ÊÊÁ·Ã „UÊ ¡ÊÃÊ „ÒU ÃÕÊ ∑È§¿U ÷Êª ’Ê„U⁄U ÁŸ∑§‹ ¡ÊÃÊ „ÒU– ∞‚Ë flSÃÈ•Ê¥ ∑§Ê •äÊ¸-¬Ê⁄UŒ‡Ê¸∑§ flSÃÈ∞° ∑§„UÃ „Ò¥U–
•¬Ê⁄UŒ‡Ê¸∑§ flSÃÈ∞° (Opaque Bodies) ó •¬Ê⁄UŒ‡Ê¸∑§ flSÃÈ∞° fl flSÃÈ∞° „Ò¥U, Á¡Ÿ◊¥ „UÊ∑§⁄U ¬˝∑§Ê‡Ê ∑§Ë Á∑§⁄UáÊ¥ ’Ê„U⁄U Ÿ„UË¥ ÁŸ∑§‹ ¬ÊÃË¥–
¡Ò‚ó äÊÊÃÈ∞° •ÊÁŒ–

•flÃ‹ Œ¬¸áÊ ‚ ’Ÿ ¬˝ÁÃÁ’ê’
flSÃÈ ∑§Ë ÁSÕÁÃ ¬˝ÁÃÁ’ê’ ∑§Ë flSÃÈ ∑§Ë ÃÈ‹ŸÊ ◊¥ ¬˝ÁÃÁ’ê’

ÁSÕÁÃ ¬˝ÁÃÁ’ê’ ∑§Ê •Ê∑§Ê⁄U ∑§Ë ¬˝∑Î§ÁÃ
•ŸãÃ ¬⁄U »§Ê∑§‚ ¬⁄U ’„ÈUÃ ¿UÊ≈UÊ ©UÀ≈UÊ fl flÊSÃÁfl∑§
fl∑˝§ÃÊ ∑§ãŒ˝ ∞fl¥ »§Ê∑§‚ ∞fl¥ fl∑˝§ÃÊ ¿UÊ≈UÊ ©UÀ≈UÊ fl flÊSÃÁfl∑§
•ŸãÃ ∑§ ’Ëø ∑§ãŒ˝ ∑§ ’Ëø
fl∑˝§ÃÊ-∑§ãŒ˝ ¬⁄U fl∑˝§ÃÊ-∑§ãŒ˝ ¬⁄U ‚◊ÊŸ •Ê∑§Ê⁄U ∑§Ê ©UÀ≈UÊ fl flÊSÃÁfl∑§
»§Ê∑§‚ ÃÕÊ fl∑˝§ÃÊ- fl∑˝§ÃÊ-∑§ãŒ˝ ∞fl¥ ’«∏Ê ©UÀ≈UÊ fl flÊSÃÁfl∑§
∑§ãŒ˝ ∑§ ’Ëø •ŸãÃ ∑§ ’Ëø
»§Ê∑§‚ ¬⁄U •ŸãÃ ¬⁄U ’„ÈUÃ ’«∏Ê ©UÀ≈UÊ fl flÊSÃÁfl∑§
»§Ê∑§‚ ÃÕÊ äÊÈ˝fl ∑§ ’Ëø Œ¬¸áÊ ∑§ ¬Ë¿U ’«∏Ê ‚ËäÊÊ fl •Ê÷Ê‚Ë
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◊„Uûfl¬ÍáÊ¸ Ãâÿ
fl∑˝§ÃÊ ∑§ãŒ˝ (Centre of Curvature) ó ªÊ‹Ëÿ Œ¬¸áÊ Á¡‚ πÊπ‹ ªÊ‹ ∑§Ê ÷Êª „UÊÃÊ „ÒU, ©U‚∑§ ∑§ãŒ˝ ∑§Ê Œ¬¸áÊ ∑§Ê fl∑˝§ÃÊ ∑§ãŒ˝
∑§„UÃ „Ò¥U–
äÊÈ˝fl (Pole) ó Œ¬¸áÊ ∑§ ¬⁄UÊflÃ¸∑§ Ã‹ ∑§ ◊äÿ Á’ãŒÈ ∑§Ê Œ¬¸áÊ ∑§Ê äÊÈ˝fl ∑§„UÃ „Ò¥U–
fl∑˝§ÃÊ ÁòÊíÿÊ (Radius of Curvature) ó Œ¬¸áÊ ¬⁄U ÁSÕÃ Á∑§‚Ë Á’ãŒÈ fl fl∑˝§ÃÊ ∑§ãŒ˝ ∑§ ’Ëø ∑§Ë ŒÍ⁄UË ∑§Ê ©U‚ Œ¬¸áÊ ∑§Ë fl∑˝§ÃÊ
ÁòÊíÿÊ ∑§„UÊ ¡ÊÃÊ „ÒU–
◊ÈÅÿ •ˇÊ (Principal Axis) ó Œ¬¸áÊ ∑§ äÊÈ˝fl fl fl∑˝§ÃÊ ∑§ãŒ˝ ‚ ªÈ¡⁄UŸ flÊ‹Ë ⁄‘UπÊ ∑§Ê Œ¬¸áÊ ∑§Ê ◊ÈÅÿ •ˇÊ ∑§„UÃ „Ò¥U–
»§Ê∑§‚ (Focus) ó ◊ÈÅÿ •ˇÊ ∑§ ‚◊ÊŸÊãÃ⁄U •ÊÃË ¬˝∑§Ê‡Ê Á∑§⁄UáÊ¥ Œ¬¸áÊ ‚ ¬⁄UÊflÃ¸Ÿ ∑§ ¬‡øÊÃ˜ Á¡‚ Á’ãŒÈ ¬⁄U •Ê∑§⁄U Á◊‹ ¡ÊÃË „Ò¥U •ÕflÊ
Á¡‚ Á’ãŒÈ ‚ •ÊÃË ¬˝ÃËÃ „UÊÃË „Ò¥U fl„U Á’ãŒÈ ©U‚ Œ¬¸áÊ ∑§Ê »§Ê∑§‚ ∑§„U‹ÊÃÊ „ÒU–
»§Ê∑§‚ ŒÍ⁄UË (Focal Length) ó Œ¬¸áÊ ∑§ äÊÈ˝fl fl »§Ê∑§‚ ∑§ ’Ëø ∑§Ë ŒÍ⁄UË ∑§Ê »§Ê∑§‚ ŒÍ⁄UË ∑§„UÃ „Ò¥U–

»§Ê∑§‚ ŒÍ⁄UË fl∑˝§ÃÊ ÁòÊíÿÊ •ÊäÊË „UÊÃË „ÒU •ÕÊ¸Ã˜ »§Ê∑§‚ ŒÍ⁄UË =
2

fl∑˝§ÃÊ ÁòÊíÿÊ

¬˝∑§Ê‡Ê ∑§ãŒ˝ (Optical Centre) ó ÿ„U ‹¥‚ ∑§ •¥Œ⁄U ÁSÕÃ fl„U Á’ãŒÈ „ÒU Á¡‚‚ ªÈ¡⁄UŸ ¬⁄U ¬˝∑§Ê‡Ê Á∑§⁄UáÊ ∑§Ê Áflø‹Ÿ Ÿ„UË¥ „UÊÃÊ „ÒU–
ªÊ‹Ëÿ Œ¬¸áÊÊ¥ ∑§Ë »§Ê∑§‚ ŒÍ⁄UË ∑§Ê ‚ÍòÊ ó ©UûÊ‹ •ÊÒ⁄U •flÃ‹ ŒÊŸÊ¥ „UË Œ¬¸áÊÊ¥ ∑§Ë »§Ê∑§‚ ŒÍ⁄UË ÁŸêŸÁ‹ÁπÃ ‚ÍòÊ ‚ ôÊÊÃ ∑§Ë ¡ÊÃË „Ò¥Uó

1 1 1
v u f

+ =

¡„UÊ°
u = flSÃÈ ∑§Ë Œ¬¸áÊ ‚ ŒÍ⁄UË
v = ¬˝ÁÃÁ’ê’ ∑§Ë Œ¬¸áÊ ‚ ŒÍ⁄UË
•ÊÒ⁄U f = Œ¬¸áÊ ∑§Ë »§Ê∑§‚ ŒÍ⁄UË
•ÊfläÊ¸Ÿ (Magnification) ó ¬˝ÁÃÁ’ê’ ∑§Ë ‹ê’Êß¸U (I) •ÊÒ⁄U flSÃÈ ∑§Ë ‹ê’Êß¸U (O) ∑§ •ŸÈ¬ÊÃ ∑§Ê •ÊfläÊ¸Ÿ ∑§„UÃ „Ò¥U •ÊÒ⁄U ßU‚ m ‚
¬˝ŒÁ‡Ê¸Ã ∑§⁄UÃ „Ò¥U–

1 v
m = 

O u
=

‚¥ÿÈÇ◊Ë »§Ê∑§‚ (Conjugate Focus) ó ¡’ ∞∑§ Á’ãŒÈ ¬⁄U ⁄UπË flSÃÈ ∑§Ê ¬˝ÁÃÁ’ê’ ŒÍ‚⁄‘U Á’ãŒÈ ¬⁄U ’Ÿ ÃÊ ∞‚ ŒÊ Á’ãŒÈ•Ê¥ ∑§Ê ‚¥ÿÈÇ◊Ë
»§Ê∑§‚ ∑§„UÃ „Ò¥U–

©UûÊ‹ ‹¥‚ ‚ ’Ÿ  ¬˝ÁÃÁ’ê’
flSÃÈ ∑§Ë ÁSÕÁÃ ¬˝ÁÃÁ’ê’ ∑§Ë ÁSÕÁÃ ¬˝ÁÃÁ’ê’ ∑§Ë¬˝∑Î§ÁÃ ∞fl¥

flSÃÈ ∑§Ë ÃÈ‹ŸÊ ◊¥ •Ê∑§Ê⁄U
•ŸãÃ ¬⁄U F2 ¬⁄U flÊSÃÁfl∑§, ’„ÈUÃ ¿UÊ≈UÊ ∞fl¥ ©UÀ≈UÊ
2F1 ‚ ¬⁄‘U F2 ∞fl¥ 2F2 ∑§ ’Ëø flÊSÃÁfl∑§, ¿UÊ≈UÊ ÃÕÊ ©UÀ≈UÊ
2F1 ¬⁄U 2F2 ¬⁄U flÊSÃÁfl∑§, ’⁄UÊ’⁄U, ©UÀ≈UÊ
2F1 ∞fl¥ F1 ∑§ ’Ëø 2F2 ‚ ¬⁄‘U flÊSÃÁfl∑§, ’«∏Ê, ©UÀ≈UÊ
F1 ¬⁄U •ŸãÃ ¬⁄U flÊSÃÁfl∑§, ’„ÈUÃ ’«∏Ê, ©UÀ≈UÊ
O ∞fl¥ F1 ¬⁄U ‹¥‚ ∑§Ë ©U‚Ë •Ê⁄U Á¡‚ •Ê⁄U flSÃÈ „ÒU– •Ê÷Ê‚Ë, ‚ËäÊÊ ÃÕÊ •ÊflÁäÊ¸Ã
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o.kZ fo{ksi.k (Colour Dispersal)

§ tc lk/kj.k izdk'k dks fizTe ij Mkyk tkrk gS rks fizTe ls xqtjus ds ckn lk/kj.k izdk'k lkr jaxks esa foHkDr gks tkrk gSA
§ jaxksa dh iV~Vhdk dks LiSDVªe@bUnz/uq"k dgrs gSA

V
I

B
G

Y

O

R

liQsn izdk'klk/kj.k izdk'k
LiSDVªe@bUnz/uq"k

§ RGB (Red, Green, Blue) izkFkfed jax gksrs gSaA
§ izkFkfed jaxks ds feJ.k ls izkIr jaxksa dks f}rh;d jax dgrs gSA
§ f}rh;d jax fuEu gSA

1. cSaxuh = Red + Blue

2. fidkSd uhyk = Blue + Green

3. ihyk = Red + Green

§ vko`fr (ν – U;w) o rjax nSè;Z (λ – ysEMk) esa O;qRØekuqikfr lEca/ gksrk gSA 
1 ν ∝ λ 

§ tc nks jax feydj 'osr jax mRiUu djrs gS rks mUgs iwjd jax dgrs gSaA
§ cSaxuh izdk'k dh vko`fr dk eku lcls vf/d tcfd rjax nSè;Z dk eku lcls de gksrk gSA
§ cSaxuh jax dk o.kZ fo{ksi.k dk eku lokZf/d gksrk gSA
§ yky izdk'k dh vko`fÙk dk eku lcls de tcfd rjax nSè;Z dk eku lcls vf/d gksrk gSA
§ yky jax dk o.kZ fo{ksi.k dk eku lcls de gksrk gSA
§ izdk'k dh pdkpkSa/ dks nwj djus ds fy, lu Xyklst esa ikWysjkbM dk mi;ksx fd;k tkrk gSA

viorZu (Referaction)

§ tc izdk'k fdj.k ,d ekè;e ls nwljs ekè;e esa izos'k djrh gS rks og vius ewy iFk ls fopfyr gks tkrh gS izdk'k dh blh
?kVuk dks viorZu dgrs gSA

vfHkyEc
fojy ekè;e

i`FkDdkjh lrg
us=k

l?ku
ekè;e

nwj

viorZu ds fu;e (Laws  of  Referaction):-

(1) vkifrr fdj.k] viofrZr fdj.k rFkk vkiru fcUnw ij vfHkYkEc ,d gh ry esa gksrs gSA
(2) ;fn vkifrr fdj.k o viofrZr fdj.k vfHkyEc ds LkkFk ozQe'k% vkiru dks.k (i) rFkk vioZru dks.k (r) cukrh gS rks&
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sin i
sin r

µ =

bl fu;e dks LuSy dk fu;e (Snell's  Law) dgrs gS ;gk¡ µ  fu;rkad gSA RkFkk bl fu;rkad dks igys ekè;e ds lkis{k
nwljs ekè;e dk viorZukd (Refractive Index) dgrs gSA
viorZu ds mnkgj.k%&
(1) ikuh esa Mwcs flDds dk Åij mBk gqvk fn[kkbZ nsukA
(2) ikuh esa Mwch isfUly o NM+ dk eqM+k gqvk fn[kkbZ nsukA
(3) rkjksa dk fVefVekuk
(4) vkx dh yiVksa ds ikj ns[kus ij oLrqvksa dk fgyrs gq, fn[kkbZ nsukA
(5) lw;ksZn; o lw;kZLr ds le; lw;Z dk {kSfrt ls uhps gksrs gq, Hkh Åij mBk gqvk fn[kkbZ nsukA

i`Foh{kSfrt

vkHkklh fLFkfr

okLrfod fLFkfr
P

P1

rF; (Facts)

§ xzh"edky esa jsfxLrkuh {ks=k esa ikuh Hkjk gqvk izrhr gksrk gS ftls e`xejhfpdk dgrs gSA
§ e`x ejhfpdk iw.kZ vkUrfjd ijkorZu dk mnkgj.k gSA
§ xzh"edky esa lM+d ij ikuh Hkjk gqvk izrhr gksrk gS ;g Hkh iw.kZ vkUrfjd ijkorZu dk mnkgj.k gSA
§ ikuh esa j[kh gqbZ ij[kuyh dk peduk iw.kZ vkUrfjd ijkorZu dk mnkgj.k gSA
§ ghjs dk peduk Hkh iw.kZ vkUrfjd ijkorZu dk mnkgj.k gSA
§ izdk'k rarq (ophical fiber) esa Hkh iw.kZ vkUrfjd ijkorZu dh ?kVuk gksrh gSA
§ vkdk'k dk uhyk jax izdh.kZu ds dkj.k fn[kkbZ nsrk gSA
§ varfj{k ;k=kh dks vkdk'k dkyk fn[kkbZ nsrk gSA

ySal%&
§ ySal ,sls inkFkZ gksrs gS ftuds vkj&ikj ns[kk tk ldrk gSA
§ ySal nks izdkj ds gksrs gS&

(i) mÙky ySal

irys

eksV

§ ;s ySal fdukjks ij irys o chp ls eksVs gksrs gSA
§ bUgsa vfHklkjh ySal Hkh dgrs gSA

mi;ksx % us=k jksxksa esa
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(ii) vory ySal

irys

eksV

§ ;s ySal fdukjks ij eksVs o chp ls irys gksrs gSA
§ bUgsa vilkjh ySal Hkh dgrs gSA
§ mi;ksx % okguksa dh gSM ykbZV esa VkWpZ esa o us=k jksxksa esa

ySal dh {kerk %

1 1 1
f v u

= −

;gk¡ f = focus nwjh
v = izfrfcEc dh ySal ls nwjh
u = oLrq dh ySal ls nwjh

§ tc cuus okys izfrfcEc dh nwjh mlh fn'kk esa ekirs gS ftl fn'kk ls ySal ij izdk'k fdj.ksa vkifrr gksrh gS rks ,slh
ySal {kerk /ukRed (+) gksrh gSA

§ mÙky ySal dh ySal {kerk /ukRed (+) gksrh gSA
§ tc cuus okys izfrfcEc dh nwjh ySal ij vkifrr izdk'k fdj.kksa ds foijhr fn'kk esa gksrh gS rks ,sls ySal dh {kerk

Í.kkRed (–) gksrh gSA
§ vory ySal dh {kerk Í.kkRed (–) gksrh gS&
us=k jksx (Eye Disordars):-
(1) fudV n`f"V nks"k (Myopeia)

§ bl jksx ls xzflr O;fDr dks fudV dh oLrq rks lkiQ fn[kkbZ nsrh gS ysfdu nwj dh oLrq lkiQ fn[kkbZ ugha nsrh
gSA

§ bl jksx ds mipkj ds fy, vory ySal dk mi;ksx djrs gSA
(2) nwj n`f"V nks"k (Hyper Metro Peia)

§ bl jksx ls xzflr O;fDr dks nwj dh oLrq rks lkiQ fn[kkbZ nsrh gS ysfdu fudV dh oLrq lkiQ fn[kkbZ ugha nsrhA
§ bl jksx ds mipkj ds fy, mÙky ySal dk mi;ksx djrs gSA

(3) tjk n`f"V nks"k (Prosbiopeia)

§ tSls&tSls mez c<+rh tkrh gS oSls&oSls vk¡[kksa dh leatu {kerk de gksrh tkrh gS vFkkZr~ ò¼koLFkk ds lkFk O;fDr
dks u rks nwj dh oLrq Li"V fn[kkbZ nsrh gS vkSj u gh fudV dh oLrq Li"V fn[kkbZ nsrh gSA

§ bl jksx ds mipkj ds fy, f}iQksDlh ySal (Bifocal Lens) dke esa fy;s tkrs gSA
(4) n`f"V oS"kE; (Astagematesum)

§ bl jksx ls xzflr O;fDr ds us=k ds dkWfuZ;k dh xksykbZ vfu;fer gks tkrh gS ftl dkj.k oLrq dk izfrfcEc Li"V
ugha curk gSA

§ mipkj& bl jksx ds mipkj ds fy, csyukdkj ySal (Cylendrical Lens) dke esa ysrs gSA
§ csyukdkj ySal dks Vksfjd ySal Hkh dgrs gSA

q q q
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/kjk
§ fo|qr ifjiFk esa fdlh fcUnq ls ,d lSd.M esa xqtjus okys bysDVªkWuksa dh la[;k gh fo|qr /kjk dgykrh gSaA

Q
I

T
= [;gk¡ I = /kjk] Q = vkos'k] T = le; (lSd.M esa)]

§ vkos'kksa dh izokg dh nj dks /kjk dgrs gSA

§ /kjk dk ek=kd dwykWe ,fEi;j
lSd.M

= =

/kjk fuEu izdkj dh gksrh gS&
fn"V /kjk (Direct current- DC)
§ og /kjk ftldk eku le; ds lkFk ifjofrZr u gks vkSj lkFk gh ,d fuf'pr fn'kk es gh ifjofRkZr gksrh gks] fn"V /kjk

dgykrh gSA
§ lSy ;k cSVjh ls fn"V /kjk izkIRk gksrh gSA
§ fn"V /kjk@ fn"V fo/qr okgd cy dk vkoZrdky vuUr gksrk gSA ( )∞=T

§ fn"V /kjk dk eku py dq.Myh /kjkekih ds fl¼kUr (/kjk ds pqEcdh; izHkko)ij midj.k vehVj ls Kkr fd;k tkrk
gSA

izR;korhZ /kjk (Alternative current -AC):&
§ og /kjk ftldk eku rFkk fn'kk yxkrkj vkorZ:i (Periodically) ls ifjofrZr gksrh gks] izR;korhZ èkkjk dgykrh gSA
§ Hkkjro"kZ esa ?kjsyw mi;ksx ds fy, fo|qr lkekU;Rk% 220 oksYV rFkk 50 gV~Zt dh T;koozQh; izR;korhZ /kjk ds :i esa iwfrZ

(Supply) dh tkrh gSA vesfjdk] :l] tkiku] vkfn esa fo|qr 'kfDr 110 oksYV rFkk 60 gVZ~t dh T;koozQh; izR;korhZ
/kjk ds :i esa iwfrZ dh tkrh gS vkòfr 50 gksus dk rkRi;Z ;g gS fd /kjk 1 lSd.M esa 50 ckj ,d fn'kk esa rFkk 50
ckj foijhr fn'kk esa cgrh gSA pwafd ,d pozQ esa /kjk nks ckj 'kqU; rFkk nks ckj vf/dre gksrh gSaA vr% ?kj esa yxk cYc
1 lSd.M esa 100 ckj cq>rk gSA rFkk 100 ckj tyrk gSA ijUrq n`f"V fucZU/ ds dkj.k 1/10 lSds.M ls de le; esa
gq, ifjorZu dks vk¡[k vuqHko ugh dj ldrhA blh dkj.k cYc gesa yxkrkj tyrk izrhr gksrk gSA

vkorZdky%&
§ izR;korhZ fo|qr okgd cy rFkk izR;korhZ /kjk }kjk 1 pozQ iw.kZ djus esa yxk le; vkorZdky dgykrk gSA

vkse dk fu;e (Om's Law)
§ vkse us ;g crk;k fd tc fdlh pkyd rkj esa /kjk izokfgr dh tkrh gS rks ml pkyd rkj ds nksuksa fljksa ds eè; foHkokUrj

mRiUu gksrk gS] mRiUu gksus okyk ;g foHkokUrj ml rkj esa izokfgr dh xbZ /kjk ds lekuqikrh gksrk gSA
vFkkZr~ V I∝

V= RI

2. oS|qrdh
(Electronics)
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V
I

R
=

izfrjks/ dk ek=kd%& vkse
izfrjks/ dh fuHkZjrk,sa
1. rkj dh yEckbZ ij fuHkZjrk&

R L∝ [R= izfrjks/], [L = rkj dh yEckbZ]
R, L ds lekuqikrh gS vFkkZr~ rkj dh yEckbZ c<+kus ij rkj dk izfrjks/ Hkh c<+ tkrk gS ftlls rkj dh pkydrk de gks
tkrh gSA lekuqikr esa ,d jkf'k esa c<+kus ij nwljh Lor% gh c<+ tkrh gSA

2. rkj dh eksVkbZ@vuqizLFk dkV dk {ks=kiQy ij fuHkZjrk&

L
R

A
∝ [A =  rkj dh eksVkbZ]

;gk¡ izfrjks/ eksVkbZ ds O;qRØekuqikrh gS vFkkZr~ rkj dh eksVkbZ c<+kus ij rkj dk izfrjks/ de gks tkrk gS ftlls rkj dh
pkydrk c<+ tkrh gSA O;qRØekuqikr esa ,d jkf'k dks c<+kus ij nwljh Lor% gh de gks tkrh gSA

L
R

A
∝

L
R K.

A
=

L
K R.

A
= [k = fof'k"V izfrjks/]

fof'k"V izfrjks/ (k) dk ek=kd = 
2vkes ehVj

ehVj
×

= vkse × ehVj

3. rki ij fuHkZjrk&
v/Zpkyd inkFkZ tSls flfydu (Si), tesZfu;e (Ge) dk izfrjks/ rki c<+kus ij de gksrk gSA
dqN inkFkksZ dk izfrjks/ rki de djus ij de gksrk gS ;fn buds rki dks ,d fuf'pr fcUnq rd de dj fn;k tk,
rks buds  izfrjks/ dk eku yxHkx 'kwU; gks tkrk gSA ,slh fLFkfr esa (R = O) ;s inkFkZ vfrpkyd (Super Condector)
cu tkrs gSA
Note : ejdjh@ikjk (Hg) dk rki 4.2 K djus ij blds izfrjks/ dk eku 'kwU; gks tkrk gSA vFkkZr~ bl rki ij ikjk
vfrpkyd cu tkrk gSA

lsy (Cell)

§ lsyksa }kjk jklk;fud ÅtkZ dks fo|qr ÅtkZ esa ifjofrZr fd;k tkrk gSA
§ izkFkfed lsy & ;s lsy iqu% vkosf'kr ugha fd;s tk ldrs gSA ysDyka'kh lsy] Msfu;y lsy] oksYVh; lsy vkfnA
§ 'kq"d lsy& 'kq"d lsy dk ckg~; vkoj.k tLrs (Zn) dk cuk gksrk gSA
§ tLrs dh ijr ds vUnj dh vksj veksfu;e DyksjkbM (NH4Cl), ftad DyksjkbM+ (ZnCl2) o xksan ds feJ.k dh ijr yxh gksrh

gSA
§ lsy ds vUnj POP (IykLVj vkWiQ isfjl@CuSO4. 5H2O)] eSaxuht Mkb vkWDlkbM (MnO2), o dks;ys dk feJ.k Hkjk gqvk

gksrk gS] bl feJ.k esa dkcZu dh NM+ Mwch gksrh gSA
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§ bu lsyksa dk fo|qr okgd cy 1.5 volt gksrk gSA
§ budk mi;ksx nhokj ?kfM+;ksa esa fd;k tkrk gSA
§ lsy dh VkWih ihry dh cuh gksrh gS tks dh /ukxz (+) dk dk;Z djrh gS] bls ,uksM dgrs gSA
§ tLrs dk ik=k Í.kkxz (–) dk dk;Z djrk gS] bls dSFkksM+ dgrs gSA

f}rh;d lsy & ;s lsy iqu% vkosf'kr fd;s tk ldrs gSA lhlk lapk;d lsy] {kkjh; lapk;d lsy] yksgk fudy lsy vkfnA
;s lsy igys fo|qr ÅtkZ dks jklk;fud ÅtkZ esa rFkk ckn eas jklk;fud ÅtkZ dks fo|qr ÅtkZ eas cnyrs gSA
lhlk lapk;d lsy%&
§ bu lsyksa dk vkoj.k ,cksukbV dk cuk gksrk gSA
§ bu lsyksa dh IysVs ySM+@lhls dh cuh gksrh gSaA
§ ySM+ dh IysVks esa PbO2 (ySM vkWDlkbM) ;k fyFkktZ Hkjk gqvk gksrk gSA
§ ySM dh IysVs ruq H2SO4 (x/ad dk vEy@lyÝ;wfjd vEy) esa Mwch gksrh gSA
§ bu lsyksa dk fo|qr okgd cy 2.2 volt gksrk gS] tks fd discharge gksrs le; 1.8 volt rd igq¡p tkrk gSA
§ bu lsyksa dk mi;ksx okguksa dh cSVjh;ksa ds :i esa fd;k tkrk gSA
rF; (Facts)
§ fdlh LFkku ij fo|qr vkos'k dh izokg dh nj dks fo|qr /kjk dgrs gSA
§ fo|qr/kjk dk ek=kd dwyke izfr lSd.M gksrk gSA bls ,Eih;j Hkh dgk tkrk gSA
§ vkos'k dk ek=kd dwyke gksrk gSA
§ fo|qr/kjk dk ekiu vehVj uked midj.k ls fd;k tkrk gSA
§ lsy esa jklk;fud ÅtkZ fo|qr ÅtkZ esa cnyrh gSA
§ loZizFke vysDts.Mj oksYVk uked oSKkfud us lu~ 1976 esa lsy cuk;k FkkA
§ Úsap oSKkfud ysDyka'kh us ysDyka'kh lsy ('kq"d lsy) dk fuekZ.k fd;kA
§ lapk;d lsy pktZ djrs le; fo|qr ÅtkZ dks jklk;fud ÅtkZ ds :i esa lafpr djrk gSA
§ lkSj lsy & lkSj lsy flfydkWu ls cus gksrs gSA
§ tujsVj ;k Mk;useks dk vkfo"dkj izfl¼ oSKkfud ekbdy iQSjkM+s us fd;k FkkA
§ lsy ls izkIr gksus okyh fo|qr /kjk ,d fn'kk esa cgrh gS ftls fn"V/kjk (MkjsDV djaV & D.C)A
§ tc fo|qr /kjk dh fn'kk le; ds lkFk ifjofrZr gksrh gS rks ,slh /kjk izR;korhZ /kjk (Alternating Current-A.C.)

gksrh gSA
§ pk¡nh lokZf/d pkyd /krq gSA
§ fctyh ds fLop rFkk jsX;wysVj] csdsykbV ;k IykfLVd ds cuk;s tkrs gSA
§ 'kq¼ ikuh fo|qr dk dqpkyd gksrk gSA
§ flfydkWu rFkk tesZfu;e izeq[k v¼Zpkyd gSA

fo|qr tfu=k (Electric Generator)

§ ,slk lk/u tks ;kfU=kd ÅtkZ dks fo|qr ÅtkZ esa ifjofrZr djrk gS] fo|qr tfu=k (M;useks) dgykrs gSA
§ fo|qr tfu=k fo|qr pqEcdh; izsj.k ds fl¼kUr ij dk;Z djrk gSA
§ fo|qr tfu=k 2 izdkj ds gksrs gS& (i) izR;korhZ /kjk tfu=k (ii) fn"V /kjk tfu=k
§ fo|qt tfu=k ds Hkkx&

(i) vkesZpj & ;g dPps yksgs ds <kps ij fyiVh fo|qrjks/h rkacs ds rkj dh vusd iQsjks okyh ,d dq.Myh gksrh gSA
(ii) {ks=k pqEcd
(iii) lihZoy; & nks gksrs gS o /krq ds cus gksrs gSA
(iv) cq'k & /krq vFkok dkcZu ds cus gksrs gSA
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§ fn"V /kjk tfu=k o izR;korhZ /kjk tfu=k dh cukoV yxHkx ,d tSlh gh gksrh gSA vUrj dsoy bruk gS] fd fn"V /kjk tfu=k
esa lihZ oy; ds LFkku ij foHkDr oy; iz;qDr fd;s tkrs gSA

fo|qr la;kstu (Electric Connection Arrangment):-
§ fo|qr midj.kksa dk la;kstu nks izdkj ls fd;k tkrk gSA

(i) Js.kh de la;kstu (Series Arrangement)
(ii) lekUrj Øe la;kstu (Perlar Arrangement)

§ Js.kh Øe la;kstu & bl la;kstu esa lHkh pkyd rkjksa esa izokfgr /kjk (I) dk eku ,d leku gksrk gS] ijUrq foHkokUrj
(V) vyx&vyx gksrk gSA

§ lekUrj Øe la;kstu & bl la;kstu esa lHkh izfrjks/ksa (rkjksa) ds fljks ij foHkokUrj leku gksrk gS] ijUrq buesa izokfgr
/kjk dk eku vyx&vyx gksrk gSA

§ ?kjksa esa fo|qr midj.kksa dks lekUrj Øe la;kstu esa yxk;k tkrk gSA blesa ,d ifjiFk dh [kjkch dk vlj vU; ifjiFkksa
ij ugha iM+rkA

§ fo|qr ÅtkZ dks fdyksokV ?k.Vk (KWH) esa ekik tkrk gS] ftls lk/kj.k cksypky esa ;wfuV dgrs gSA
fo|qr O;; dh x.kuk

§ ,d 1500 okV dh fueUtu NM+ izfrfnu 3 ?k.Vs ikuh xeZ djus esa dke vkrh gS] rks 30 fnu esa mi;ksx gqbZ fo|qr dh
x.kuk djks\

fo|qr [kpZ dh x.kuk dk lw=k
1000

okV ?k.Vk fnu× ×
=

=
1500 3 30

1000
× ×

= 135 fdyksokV ?k.Vk ;k ;wfuV

?kjsyq ;qfDr;k¡ ,oa buds dk;Z
(Working of house-hold Electrical Appliances)

fo/qr pqEcdh; izsj.k%&
§ fo/qr pqEcdh; izsj.k %& fdlh dq.Myh ,oa pqEcd ds eè; tc lkis{k xfr djokbZ tkrh gSA rks dq.Myh esa fo/qr mRiUu

gksrh gSA blh ?kVuk dks fo/qr pqEcdh; izsj.k dgrs gSA
§ pqEcdh; iQyDl %& fdlh fuf'pr {ks=kiQy ls xqtjus okyh pqEcdh; cy js[kkvksa dh la[;k pqEcdh; iQyDl dgykrh

gSaA
§ iQyDl dk ek=kd & oscj gksrk gSaA
§ iQyDl dk fpag & φ  (iQkbZ) gksrk gSA
VªkUliQkeZj (Transformer):-

(i) ;g ,slh ;qfDr gksrh gSA ftldh lgk;rk ls izR;korhZ oksYVrk (A.C) dks de ;k T;knk fd;k tk ldrk gSA
(ii) VªkaLiQkeZj iVfyr ØksM (Laminated Core) ls cuk gksrk gSA

(iii)
S S

P P

E N
E N

=

ES = f}fr;d dq.Myh esa oksYVrk
EP = izkFkfed dq.Myh esa oksYVrk
NS = f}fr;d dq.Myh esa ?ksjksa dh la[;k
NP = izkFkfed dq.Myh esa ?ksjksa dh la[;k
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(iv) VªkaliQkWeZj 2 izdkj ds gksrs gSA
(a) vipk;h VªkaliQkeZj %& ,sls VªkaliQkWeZj tks mPp oksYVrk dks fuEu oksYVrk esa cny nsrs gSA
(b)mPpkbZ VªkaliQkeZj %& ,sls VªkaliWQkeZj tks fuEu oksYVrk dks mPp oksYVrk esa cny nsrs gSA

fo/qr dk nSfud thou esa mi;ksx %
(i) ?kjksa esa vkus okyh /kjk AC gksrh gSA
(ii) ?kjksa esa vkus okyh /kjk dh oksYVrk 220 oksYV gksrh gSA
(iii) ?kjksa esa vkus okyh /kjk dh vko`fr 50 gVZ~t (pØ izfr lsd.M) gksrh gSA
(iv) ?kjksa esa fo/qr la;kstu O;oLFkk lekUrj Øe esa gksrh gSA
(v) jksM+ ykbZVksa dk la;kstu Js.khØe esa gksrk gSA
fo/qr 'kfDr (Electric Power) :- fdlh fo/qr ifjiFk esa èkkjk izokfgr djus ij ,d lsd.M esa fd;s x;s dk;Z dh nj dks
foèkqr 'kfDr dgrs gSA

fo/qr 'kfDr (P) = 
w
t

w  = fd;k x;k dk;Z
t   = dqy le;

fo?kqr ÅtkZ O;; x.kuk %
(i) ;fn 'kfDr okV esa rFkk le; lsd.M esa gks rks fo?kqr ÅtkZ twy ;k okV × lsd.M esa gksxhA
(ii) okV × lsd.M ÅtkZ dk NksVk ek=kd gS blfy, fo?kqr ÅtkZ dks fdyksokV ?k.Vk (kwh) esa ekirs gSA

1 kwh = 1000 okV × ?kaVk
= 1000 × 60 × 60 okV×lsd.M
=  3600000  twy
= 3.6 × 106 twy

(iii) lk/kj.kr;k 1 kwh dks 1 ;wfuV dgrs gSA
(iv) /kjk dk ek=kd ,fEi;j gksrk gSA

Ý;wt (Fuse)

(i) Ý;wt ,d iryk rkj gS tks de xyukad rFkk de izfrjks/ okys feJ /krq dk cuk gksrk gSA
(ii) Ý;wt rkj dk xeZ gksdj fi?kyuk ifjiFk foPNsnu dgykrk gSA
(iii) vktdy Ý;wt rkj dh txg MCB (y?kq ifjiFk foPNsnd@Miniature Circit Braker) dk mi;ksx fd;k tkrk gSA tks

fLop dh Hkk¡fr gksrk gSA
(iv) Ý;wt rkj fVu$ySM (Sn + Pb) dk cuk gksrk gSA

eYVhehVj (Multimeter)

,slk bysDVªkWfud ekid ;a=k tks oksYVehVj] vkseehVj o vehVj rhuks dk dk;Z fu"ikfnr djrk gSA eYVhehVj dgykrk gSA
;qfDr fo'ks"k

  1. fo/qr ghVj rkiu rarq feJ /krq dk cuk gksrk gSA ftldk xyukad mPp o fof'k"V izfrjks/ gksrk gSA
tSls& ukbØkse] dsyksjkbV] Øksesy vkfn

  2. izsl (Iron) IysV <yok¡ yksgs dh cuh gksrh gSA rkiu rarq ukbØkse dk cuk gksrk gSA
  3. fo/qr VksLVj rkiu rarq ukbØkse rkj dk cuk gksrk gSA

;g /kjk ds m"eh; izHkko ij dk;Z djrk gSA
  4. jsfÚtjsVj ;g ^U;wu nkc ij nzo dk ok"iu ds fl¼kUr ij dk;Z djrk gSa ;g nzo iz'khrd dgykrk gSA

blesa CFC (Dyksjks ÝyqvksjksdkcZu)] veksfu;k] feFkkby DyksjkbM o gkbMªksDyksjkbM (HCl) vkfn dk mi;ksx iz'khrd ds :i
esa fd;k tkrk gSA
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fo|qr dk nSfud thou esa mi;ksx
§ ?kjksa esa Hksth tkus okyh izR;korhZ /kjk dh oksYV~rk 220 oksYV rFkk vkorhZ 50 pØ izfr lSd.M ;k gV~Zt gksrh gSA
§ ?kjksa esa yxs fo|qr midj.k cYc] nwjn'kZu] ia[kk] ghVj] jsfÚtjsVj dks lekUrj Øe esa yxk;k tkrk gSA
§ fo|qr ifjiFk esa /kjk izokfgr djus ij izfr lSd.M fd;s x;s dk;Z ;k dk;Z djus dh nj dks fo|qr 'kfDr dgrs gSA
§ fo|qr 'kfDr dk ek=kd twy izfr lSd.M ;k okV gksrk gSA
§ okV 'kfDr dk NksVk ek=kd gSA

1 fdyksokV = 1000 okV]
1 esxkokV = 1000000 okV]
1 v'o'kfDr (H.P.) = 746 okV

§ fdlh cYc ij 100 okV rFkk 220 oksYV fy[kk gS rks bldk rkRi;Z gS fd cYc 220 foHkkokUrj ij iz;qDr djus ij
100 okV 'kfDr O;; djsxk vFkkZr~ 1 lSd.M esa 100 twy ÅtkZ [kpZ gksxhA
fo|qr ÅtkZ = okV × lSd.M ;k twy

ÅtkZ :ikUrfjr djus okyh dqN ;qfDr;k¡

;qfDr (Devices) ÅtkZ dk :ikUrj.k 
Mk;useks ;kaf=kd ÅtkZ dks fo|qr ÅtkZ esa 

V~;wc ykbV fo|qr~ ÅtkZ dks izdk'k ÅtkZ esa 
fo|qr~ eksVj fo|qr~ ÅtkZ dks ;kaf=kd ÅtkZ esa 
fo|qr~ cYc fo|qr~ ÅtkZ dks izdk'k ,oa Å"ek ÅtkZ esa 
ykmMLihdj fo|qr~ ÅtkZ dks èofu ÅtkZ esa 
lksyj lsy lkSj ÅtkZ dks fo|qr~ ÅtkZ esa 
eksecÙkh jklk;fud ÅtkZ dks izdk'k ,oa Å"ek ÅtkZ esa 
ekbØksiQksu èofu ÅtkZ dks fo|qr ÅtkZ esa 
fo|qr~ lsy jklk;fud ÅtkZ dks fo|qr~ ÅtkZ esa 
flrkj ;kaf=kd ÅtkZ dks èofu ÅtkZ esa 

 rF; (Facts)
§ fo|qr ÅtkZ dks fdyksokV ?k.Vk esa ekik tkrk gSA fdyksokV ?k.Vk dks ,d ;wfuV dgrs gSA
§ ,d fdyksokV ?k.Vk (KWh) = 1000 okV × ?k.Vk = 1000 × 60 × 60 okV lSd.M = 3.6 × 106 twy
§ Ý;wt rkj ,d iryk rkj gksrk gS tks vYi xyukad rFkk de izfrjks/ okys feJ /krq (fVu + lhlk) dk cuk gksrk gSaA
§ VsyhiQksu] VsyhxzkiQ] fo|qr ?k.Vh rFkk fo|qr Øsu fo|qr /kjk ds pqEcdh; izHkko ij dk;Z djrs gSA
§ ghVj IysV IykLVj vkWiQ isfjl ,oa phuh feV~Vh ds feJ.k ls cukbZ tkrh gS tks fo|qr dh dqpkyd gksrh gSA
§ ghVj esa rkiu rUrq ukbØkse] dksysjkbV] Øksesy vkfn dk cuk gqvk iz;qDr fd;k tkrk gSA
§ fo|qr bL=kh ;k izsl esa rkiu rUrq ukbØkse] vHkzd ds VqdM+ks esa j[kk tkrk gSA
§ fo|qr VksLVj esa rkiu rarq ukbØkse rkj dk cuk gksrk gSA
§ jsfÚtjsVj U;wu nkc ij nzo ds ok"iu fl¼kUr ij dk;Z djrk gSA
§ jsfÚtjsVj esa veksfu;k] feFkkby DyksjkbM] DyksjksÝyksjks dkcZu iz'khrd ds :i esa dke esaa yk;s tkrs gSA
§ fdlh pkyd esa fo|qr /kjk izokfgr djus ij og xeZ gks  tkrk gS bls fo|qr dk Å"eh; izHkko dgrs gSA
§ ghVj] izsl] fo|qr dsryh] VksLVj] vkWou vkfn ;qfDr;k¡ èkkjk ds Å"eh; izHkko ij dk;Z djrh gSA bu lHkh ;qfDr;k¡ esa izk;%

ukbØkse tSlh feJ /krq ds rkiu rarq dke esa fy;s tkrs gSA
§ can dejs esa pyrs gq, fÚt dk njoktk [kqyk NksM+ nsus ij dejk xeZ gks tkrk gSA

q q q



÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ ‚Ê◊Êãÿ ÁflôÊÊŸ102

Bhumika pub.

3. dEI;wVj
(Computer)

§ dEI;wVj ySfVu Hkk"kk dk 'kCn gS ftldk vFkZ gS x.kuk djukA
§ dEI;wVj ,d ,slh bysDVªksfud e'khu gS ftldk dk;Z x.kuk djuk gksrk gSA
§ dEI;wVj esa MkVk ,oa lwpukvksa dks la[;kRed ,oa fpÉkRed :i esa j[kk tkrk gSA
§ dEI;wVj] MkVk dks mi;ksxdRkkZ ds fy, lqxe cukrk gSA

dEI;wVj dh fo'ks"krk,¡ %&
(i) mPpxfr (High Speed) & dEI;wVj x.kukvksa dks de le; esa iw.kZ dj ysrk gS] lqij dEI;wVj ,d lSd.M esa ,d [kjc

x.kuk,¡ dj ysrk gSA
(ii) lap; {kerk (Storage Capacity) %&dEI;wVj vusd MkVk ,oa iQkbyksa dks j[kus esa l{ke gSA

§ dEI;wVj esa vk¡dM+ksa dk Hk.Mkj.k Hard disck o CD ROM vkfn esa fd;k tkrk gSA
(iii) fo'olfu;rk (Reliability) %& dEI;wVj ds }kjk dh xbZ x.kuk,¡ =kqfV jfgr gksrh gSaA
(vi) xksiuh;rk (Secrecy) %& dEI;wVj esa lwpukvksa dks fdlh folder esa ykWd djds xksiuh; j[kk tk ldrk gSA

dEI;wVj ifjp;
(Introduction to computer)
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dEI;wVj dk fodkl %&
§ lcls iqjkuk dEI;wVj ^LVksu gsUt* uked dEI;wVj gSA tks baXyS.M esa cuk;k x;k FkkA
§ ¶pkYLkZ cSost¸ dks dEI;wVj dk tud dgk tkrk gSA
§ ¶ysMh ,Mk¸ us loZizFke dEI;wVj izksxzke rS;kj fd;kA

dEI;wVj dh ih<+h;k¡

izFke ih<+h ds dEI;wVj%&

§ 1951 esa dEI;wVj e'khu dk iz;ksx izkjaHk gqvkA
§ bl ih<+h dk dEI;wVj ;wuhoSd Fkk ftldk iz;ksx loZIkzFke vesfjdk esa fd;k x;k FkkA
§ bl ih<+h ds dEI;wVjksa esa e'khuh Hkk"kk dk mi;ksx fd;k x;kA
§ e'khuh Hkk"kk dEI;wVj dh igyh Hkk"kk Fkh ftlesa 0 o 1 dk mi;ksx fd;k x;kA

mnkgj.k & ,fu;d] ekdZ&1 o ;quhoSd (;wuhoklh)

f}rh; ih<+h ds dEI;wVj%&

§ bl ih<+h ds dEI;wVjksa esa VªkaftLVj dk mi;ksx fd;k x;kA
§ VªkaftLVj ,d NksVh bysDVªkWfud ;qfDr gksrh gSA tks flfydkWu (Si) o teZsfu;e (Ge) tSls v¼Zpkyd inkFkksZa ls cuh gksrh

gSA
§ bl ih<+h ds dEI;wVjksa esa vaxzsth Hkk"kk dk mi;ksx fd;k x;kA ;g vaxzsth Hkk"kk mPp Js.kh dh Hkk"kk Fkh ftlesa dkscksy

(COBOL) o iQkWVªksu (FORTRAN) dk mi;ksx fd;k x;kA
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§ COBOL = Common Business Oriented Language
§ FORTRAN = Formula Translation

§ FORTRAN Hkk"kk dk fodkl IBM (International Business Machine) }kjk fd;k x;kA
mnkgj.k%& IBM o ;wuhoSd &II

rhljh ih<+h ds dEI;wVj%&

§ bl ih<+h ds dEI;wVjksa esa IC (Integrated Circuit) dk mi;ksx fd;k x;kA
§ IC ds mi;ksx ls dEI;wVj dk vkdkj dkIkQh NksVk gks x;k] IC Hkh v¼Zpkyd inkFkZ flfydkWu o tesZafu;e ls cuh gksrh

gSA
§ bl ih<+h ds dEI;wVjksa es ikLdy ,oa csfld Hkk"kk dk mi;ksx fd;k x;kA
§ bl Ikh<+h ds dEI;wVjkas dks PC dEI;wVj dgk tkrk gSA ftudk mi;ksx dk;kZy;ksa ds vykok ?kjksa esa Hkh fd;k x;kA

mnkgj.k%& IBM-360, PDP-8

PkrqFkZ ih<+h ds dEI;wVj%&

§ bl ih<+h ds dEI;wVj vkdkj esa NksVs cuk, x, ftudksa Vsfcy ij j[kk tkuk laHko gqvkA
§ bl ih<+h ds dEI;wVjksa ds vkdkj dk NksVk gksus dk dkj.k buesa LSI (Large Scale Integration) & VLSI (Very Large

Scale Integration) fpi ,oa ekbØksizkslslj dk mi;ksx gksuk gSA
§ bl ih<+h ds dEI;wVjksa esa LAN (Local Area Networks) ,oa WAN (Wide Area Network) tSls dEI;wVj usVodksaZ

dk fodkl fd;k x;kA
§ bl ih<+h ds dEI;wVjksa es MS-DOS & MS- WINDOWS vkfn dEI;wVj vkWijsfVax lkWÝVos;jksa dk fodkl gqvkA
§ bl ih<+h ds dEI;wVjksa esa mPp Lrjh; Hkk"kk “C” Hkk"kk dk fodkl gqvkA

Example:- IBM-PC, Apple- II

ik¡poh ih<+h ds dEI;wVj%&
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§ orZeku dEI;wVj ik¡poh ih<+h ds dEI;wVj gSaA
§ bl ih<h ds dEI;wVjksa dk vkdkj vR;f/d NksVk gks x;kA
§ bl ih<+h ds dEI;wVjksa esa Optical Disk dk mi;ksx fd;k x;kA
§ bl ih<+h ds dEI;wVjksa esa Internate, E-mail, WWW( World wide web) vkfn dk fodkl fd;k x;kA
§ bl ih<+h ds dEI;wVjksa dh eseksjh (RAM) dks bPNkuqlkj de&T;knk fd;k tk ldrk gSaA

Example :- IBM uksVcqd] isafV;e ihlh o lqij dEI;wVj

vxyh ih<+h ds dEI;wVj (NBoha ih<+h ds dEI;wVj)%&
§ bl ih<+h ds dEI;wVj iQkWVksu ij vk/kfjr gksaxsA
§ iQkWVksu] izdk'k dh lw{e bdkbZ gksrh gSa] tks ,d lSd.M+ esa rhu yk[k fdeh- dh nwjh r; dj ldrh gSaA
§ bl ih<+h ds dEI;wVjksa dks iQkWVksfud dEI;wVj ;k vkWfIVdy dEI;wVj dgk tk,xkA
§ bl ih<+h ds dEI;wVj ik¡poh ih<+h ds dEI;wVjksa dh rqyuk esa ,d gtkj xq.kk vf/d rst gksaxsA
Example:-

(a) uSuksa dEI;wVj%& ;s 10-9 m O;kl okyh uSuksa V~;wc ls fufeZr gksaxs ftlls budk vkdkj rks vR;f/d NksVk gksxkA ysfdu
budh dk;Z djus dh {kerk vfèkd gksxhA

(b) DNA  dEI;wVj%& bl dEI;wVj esa DNA dk mi;ksx vk¡dM+ks dks lqjf{kr j[kus esa fd;k tk,xk rFkk bl dEI;wVj dks
ck;ks dEI;wVj ds uke ls tkuk tk,xkA
uksV%& ;gk¡ DNA ls vfHkizk;% ekuo 'kjhj dh dksf'kdk esa ik, tkus okys DNA ls gSA tks fd tSfod inkFkZ gSA

(c) DokaVe dEI;wVj%&bl dEI;wVj esa izdk'k ds DokaVe fl¼kar dk mi;ksx fd;k tk,xkA
(d) dsfedy dEI;wVj%& bl dEI;wVj eas vk¡dM+ksa ds laxzg.k ds fy, jlk;u inkFkks± dk mi;ksx fd;k tk,xkA

dk;Ziz.kkyh ds vk/kj ij dEI;wVj ds izdkj%&
1. ,ukykWx dEI;wVj (ANALOG COMPUTER)

§ ;s dEI;wVj fo|qr Lianksa dks ekidj viuk dk;Z djrs gSaA
§ bu dEI;wVjksa dh xfr vR;f/d /heh gksrh gSA
§ orZeku esa bu dEI;wVjksa dk izpyu can gks x;k gSA

mnkgj.k%& lk/kj.k lwbZ okyh ?kM+h] okguksa dk Speed ehVj o oksYVst ekius okyk oksYV ehVj vkfnA
2. vadh; dEI;wVj (DIGITAL COMPUTER)

§ bu dEI;wVjksa esa x.kuk dk;Z ds fy, f}vk/kjh vad i¼fr (Binary Systam) 1 o 0  dk mi;ksx fd;k tkrk gSaA
§ bu dEI;wVjksa dh Speed rhoz gksrh gSA

mnkgj.k%& orZeku izpfyr dEI;wVj] vadks okyh ?kM+h vkfnA



÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ ‚Ê◊Êãÿ ÁflôÊÊŸ106

Bhumika pub.

3. gkbfczM dEI;wVj (HYBRID COMPUTER)

§ ;g dEI;wVj ,ukykWx dEI;wVj o fMftVy dEI;wVj nksuksa dk fefJr :i gSaA
§ bu dEI;wVjksa dk mi;ksx gkWfLiVy ,oa foKku o j{kk {ks=k esa fd;k tkrk gSA

4. izdk'kh; dEI;wVj (OPTICAL COMPUTER)

§ bu dEI;wVjksa esa vkWfIVdy iQkbcj(izdk'k rarq) dk mi;ksx fd;k tkrk gSA
§ ;s dEI;wVj izdk'kh; i¼fr ds vk/kj ij x.kuk dk;Z djrs gSaA

5. ,VkWfed dEI;wVj (ATOMIC COMPUTER)

§ ;s ,sls dEI;wVj gksaxs ftudh {kerk vkt ds dEI;wVjksa ls nl gtkj xquk T;knk gkssxhA bu dEI;wVjksa dk [kkst dk;Z
tkjh gSA

vkdkj ds vk/kj ij dEI;wVjksa ds izdkj%&
1. lqij dEI;wVj

§ ;s ,sls dEI;wVj gksrs gSa ftudh {kerk 500 esxk ÝyWkIl ls vf/d rFkk eseksjh 52 MB ls T;knk gksrh gSA
§ ;s vc rd dk lcls 'kfDr'kkyh ,oa eg¡xk dEI;wVj gSA
§ fo'o dk igyk lwij dEI;wVj Øs- ds&1 ,l gS] ftls vesjhdk dh dEiuh us 1979 esa rS;kj fd;k FkkA

Hkkjr esa lqij dEI;wVj
§ Hkkjr esa bl lqij dEI;wVj dk fuekZ.k loZizFke 1998 esa iq.ks esa fd;k x;kA
§ Hkkjr dk izFke lqij dEI;wVj Ýyks lkWYoj gSA
§ DRDO (fMiQsUl fjlpZ ,.M MoyiesaV vkWxZsukbts'ku) us ^isl* uked dEI;wVj rS;kj fd;kA

2. ekbØks dEI;wVj
§ bu dEI;wVjksa dk fodkl 1970  esa izkjEHk gqvkA
§ IBM daiuh us loZizFke ekbØks dEI;wVj dk fodkl fd;kA
§ budks ekbØks dEI;wVj blfy, dgk tkrk gS] D;ksafd buesa CPU esa ekbØks izkslslj dk mi;ksx fd;k tkrk gS ,oa budk

vkdkj vR;fèkd de gSA
§ budk mi;ksx fo|ky;] fpfdRlk] vkWfiQl] euksjatu o ?kjksa easa fd;k tkrk gSA

Example:- ilZuy dEI;wVj o ySiVkWi] ekbØks dEI;wVj gSA
3. feuh dEI;wVj

§ bl dEI;wVj dk vkfo"dkj 1965 esa DEC uked dEiuh us fd;kA
§ ;s dEI;wVj ekbØks dEI;wVj ls cM+s gksrs gSaA
§ bl dEI;wVj ij ,d ls vf/d O;fDr ,d lkFk dke dj ldrs gSaA

mi;ksx%&
§ bl dEI;wVj dk mi;ksx ;k=kh fVdV vkj{k.k o vuqla/ku dsUnzksa esa fd;k tkrk gSA

4. esuizsQe dEI;wVj
§ bl dEI;wVj dh laxzg.k {kerk vR;f/d gksrh gSA
§ ;s dEI;wVj feuh dEI;wVj ls cM+s gksrs gSaA

mi;ksx%&
§ bu dEI;wVjksa dk mi;ksx vUrfj{k vuqla/ku] cSad o j{kk {ks=k esa fd;k tkrk gSA

mnkgj.k%& IBM 360, ,fufed - 4
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5. uksVcqd dEI;wVj@ysiVkWi
§ ;g dEI;wVj uksVcqd ds vkdkj dk gksrk gSA
§ bl dEI;wVj dk mi;ksx  xksn (Lap) esa j[kdj fd;s tkus ds dkj.k bls ySiVkWi Hkh dgrs gSA
§ blesa LCD iQksYM gksrh gSA

FACT:-

§ Hkkjr dk lcls rst dEI;wj ERA gSA
§ Smart Phone ,d eksckby iQksu gSaA ftlesa dEI;wVj dh lHkh lqfoèkk,¡ gSaA
§ Hkkjr dk cSaxyq: 'kgj dEI;wVj fuekZ.k esa lcls vkxs gSA
§ cSaxyq: esa] dEI;wVj esa dke es yh tkus okyh flfydkWu (Si) dh fpi cukbZ tkrh gS] bl dkj.k cSaxyq: dks

flfydkWu oSyh Hkh dgk tkrk gSA
6. ikWe VkWi

§ ;g fefu dEI;wVj gksrk gS ftls gFksyh esa j[kdj dke esa fy;k tk ldrk gSA
§ bldk mi;ksx eksckby iQksu dh Hkk¡fr Hkh fd;k tk ldrk gSA
§ blesa fdlh MkVk dks dh&cksMZ ds LFkku ij vkokt ls Hkh Input fd;k tk ldrk gSA

dEI;wVj ds dk;Z
(i) buiqV& MkVk ,oa lwpukvksa dks dEI;wVj esa izfo"V djuk buiqV dgykrk gSA
(ii) Hk.Mkj.k& dEI;wVj MkVk ,oa lwpukvksa dks LVksj djrk gSA
(iii) izkslsflax& dEI;wVj vius vanj LVksj MkVk ,oa lwpukvksa dks mu :iksa esa cnyrk gS ftudk mi;ksx fdlh O;fDr }kjk fd;k

tkrk gS] dEI;wVj }kjk MkVk ,oa lwpukvksa dks mi;ksxh :i esa ifjofrZr djuk gh izkslsflax dgykrk gSA
(iv) vkmViqV& dEI;wVj }kjk lwpukvksa dks iznf'kZr djuk vkmViqV dgykrk gSA

tSls& eksfuVj dh LØhu ij lqpukvksa dk fn[kkbZ nsukA
(v) dUVªksy& dEI;wVj lwpukvksa ds eè; rkyesy cSBkus dk dk;Z djrk gSA vFkkZr lHkh fØ;kdykiksa dks fu;af=kr djrk gSA

q q q
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(ii) foaMkst  95 - 1995 bZa- eas fodflr
(iii) foaMkst 98 - 1998 bZa- eas fodflr
(iv) foaMkst ME - 2000 bZa- eas fodflr
(v) foaMkst  XP - 2004 bZa- eas fodflr
(vi) foaMkst Vista - 2007 bZa- eas fodflr
(vii) foaMkst 7 - 2009 bZa- eas fodflr

Note:- fo.Mkst esa iQkby dk uke 225 dSjsDVj dk gks ldrk gSA

fo.Mkst esa iQkby ;k iQksYMj cukuk%&
fo.Mkst eas MkVk dks iQkby esa LVksj fd;k tkrk gSA
§ bl izdkj dh lHkh iQkbyksa dk ,d fo'ks"k uke gksrk gS] dEI;wVj dh gkMZ&fMLd esa fo.Mkst ds uke ls ,d iQksYMj

igys ls gh cuk gksrk gSA
§ fo.Mkst eas iQkby ,oa iQksYMj dks vkbdkaWu ,oa uke ds }kjk n'kkZ;k tkrk gSA

vkbdkWu (ICON)

GUI (Graphical User Interface) esa izksxzkeksa dks iznf'kZr djus ds fy, NksVh&NksVh rLohjksa dk mi;ksx fd;k tkrk gSA bu
rLohjksa dks gh vkbdkWu dgrs gSA bu vkbdkWu ij ekml }kjk fDyd djds izksxzke dks Open fd;k tkrk gSA

fo.Mkst ds eq[; Hkkx
1. MsLdVkWi

§ ;g fo.Mkst dk og Hkkx gS tks dEI;wVj dks vkWu (ON) djus ij lcls igys LØhu ij fn[kkbZ nsrk gSaA
blds fuEu Hkkx gksrs gSa%&
(a) ekbZ dEI;wVj (My Computer):& ;g vkbdkWu dEI;wVj esa LVksj lHkh lwpukvksa dks iznf'kZr djrk gSA

§ blesa C,D, E gkMZ Mªkbo] CD ROM MªkbZo ,oa dUVªksy isuy vkfn vkbdkWu gksrs gSaA
(b) fjlkbfdyfcu (Recyclebin)%& tc fdlh iQkby dks fMfyV dj fn;k tkrk gS rks og vLFkkbZ :i ls fjlkbfdyfcu

esa pyh tkrh gSA tgk¡ ls ml fMfyV dh xbZ iQkby dks jh&LVksj (Re-store) fd;k tk ldrk gSaA
(c) ekbZ MkWD;wesaVl (My Documents):& bl vkbdkWu esa dEI;wVj mi;ksxdrkZ vius fuft MkVk ,oa iQkbysa j[krk gSA
(d) b.VjusV ,DlIyksjj (Internet Explorer):& ;g MsLdVkWi ij fLFkr ,d lkÝVos;j gS ftlds ekè;e ls dEI;wVj

dks b.VjusV ls tksM+k tkrk gSA
(e) VkLd ckj (Task bar):& ;g MsLdVkWi LØhu ds lcls uhps fLFkr ,d iV~Vh gksrh gSA
(f) LVkVZ esU;q (Start menu):& ;g VkLd ckj ij lcls ck;ha lkbM ij fLFkr gksrk gSA

foUMks ifjp;
(Introduction of Windows)

§ fo.Mkst ,d vkWijsfVax lkWÝVos;j gSA ftldh lgk;rk ls ge vusd MkVk] lwpukvksa ,oa èofu;ksa dks ns[k o lqu ldrs gSaA
§ ekbØkslkWÝV daiuh us vusd foaMkst fodflr fd;s gSaA tks fuEu gSa&

(i) foaMkst 3.0 - 1995 bZa- eas fodflr ;g ekbØks lkÝV fo.Mks gSaA



‚Ê◊Êãÿ ÁflôÊÊŸ ÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ109

Bhumika pub.

§ bl LVkVZ fodYi ij fDyd djds ge izksxzke dh fyLV [kksy ldrs gSaA rFkk dEI;wVj dks 'kV Mkmu dj ldrs
gSaA bl LVkVZ esU;q dh lgk;rk ls dEI;wVj ij ykWx vkWu ikloMZ Hkh cuk;k tk ldrk gSA

LVkVZ esU;q ij vU; fuEu fodYi Hkh gksrss gSa&
(i) RUN& izksxzke dks pkyw djus ds fy, mi;ksx fy;kk tkrk gSaA
(ii) Help & fdlh tkudkjh ds fy, mi;ksxh
(iii) Find & fdlh iQkby ;k iQksYMj dks [kkstus ds fy, mi;ksxh
(iv) Setting & dEI;wVj esa cnyko djus esa mi;ksxh
(v) Documents & blesa dEI;wVj esa fLFkr lHkh vk¡dM+ksa ;k nLrkostks dh fyLV gksrh gSaA
(vi) Programme & blesa dEI;wVj esa fLFkr izksxzke dh fyLV gksrh gSaA

2. VkbVy ckj & tc fdlh izksxzke dks pkyw fd;k tkrk gSa] rks LØhu ds lcls mij ,d iV~Vh fn[kkbZ nsrh gSA bl iV~Vh ij
pkyw izksxzke dk uke fy[kk gksrk gSA
bl iV~Vh ij rhu izdkj ds fpUg gksrs gSa&

_  & ;g [kqyh gqbZ fo.Mks dks feuhekbt djus ds fy, iz;ksx esa fy;k tkrk gSA

& ;g moniter LØhu dks cM+k o NksVk djus ds fy, iz;ksx esa fy;k tkrk gSA

 ×  & ;g [kqyh gqbZ fo.Mks dks cUn djus ds fy, iz;ksx esa fy;k tkrk gSA

3. LØkWy ckj (Scroll Bar)

§ [kqyh gqbZ fo.Mks ij fn[kkbZ nsus okys MkVk dks mij uhps f[kldkus ds fy, bldk mi;ksx fd;k tkrk gSA
§ LØksy ckj ,d vk;rkdkj ckWDl gksrk gSA

4. esU;q ckj (MENU BAR)

§ ;g VkbVy ckj ds uhps fLFkr ,d iV~Vh gksrh gSA ftlesa dbZ izdkj ds izksxzke o iQkbyksa ds cVu gksrs gSaA
5. Vwy ckj (TOOL BAR)

§ ;g Hkh VkbVy ckj ds uhps fLFkr ,d iV~Vh gksrh gS ftlesa dbZ izdkj ds izksxzkeksa ds vkbdu gksrs gSaA
6. esU;q (MENU)

§ ;g fodYiksa dh ,d lwph gksrh gS ftlesa ls fdlh Hkh fodYi dk ekml ds }kjk fDyd djds p;u fd;k tkrk gSA
§ esU;q cVu lkekU;r% [kqys gq, izksxzke esa LØhu ds ck;sa vkSj mij dh vksj fLFkr gksrk gSA

esU;q esa fuEu ladsr fpÉ gksrs gSa%&
f=kHkqt] yksifpÉ (Euipsys)] MkWV] lgh dk fpÉ (Cheak mak) vkfn gksrs gSaA

7. 'kkWVdV cVu (Shortcut-Key)

§ ekml dk mi;ksx fd, fcuk gh fdlh izzksxzke dks] dh&cksMZ ds cVuksa dk mi;ksx dj [kksyk tk ldrk gSA dh&cksMZ ds
,sls cVu ftuls izksxzke dks vksiu fd;k tkrk gS] ,sls cVu Shortcut-Key dgykrs gSaaA
tSls%& Open fodYi dks Ctrl+O nksuksa dks ,d lkFk nckdj [kksyk tk ldrk gSA
Note :- dEI;wVj lapkyu esa iz;qDr vU; egRoiw.kZ Shortcut Key`s dh lwph cqd ds var esa nh xbZ gSA

8. Mk;ykWx ckWDl (Dialogue Box)
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§ ;g ,d ,slk ckWDl gS tks dEI;wVj mi;ksxdrkZ ,oa lkWÝVos;j ds eè; okrkZyki (Dialogue) LFkkfir djrk gSA
bl Mk;ykWx ckWDl esa fuEu CkVu gksrs gS&
(i) vkns'k cVu (Command Button)

(ii) fodYi cVu (Option Button)

(iii) lgk;rk cVu (Help Button)

(iv) psd ckWDl (Check Box)

(v) VSc 'khV (Tab Sheet)

(vi) fyLV ckWDl (List Box)

(vii) VsDLV ckWDl (Text Box)

(viii) MªkWi Mkmu fyLV ckWDl (Drop Down List Box)

(ix) fLiu ckWDLk (Spin Box)

9. IkQkby rFkk iQkWYMj
§ dEI;wVj esa LVksj MkVk ds lewgksa dks IkQkby dgrs gSa rFkk iQkbyksa ds lewgksa dks iQksYMj dgrs gSaA
§ IkQkby rFkk iQkWYMj vkbdkWu RkFkk vkbdkWu uhps uke ls iznf'kZr gksrh gSaA
§ bu iQkby ;k iQkWYMjksa dks open djus ds fy, bu ij ekml ds }kjk nks ckj fDyd fd;k tkrk gSA
Uk;k iQkWYMj cukuk%&

MsLdVkWi ij Right Click  Menu  New fodYi ij Click  Folder fodYi ij Click 
MsLdVkWi ij u;s Folder dk vkbZdkWu

10. dEI;wVj esa fnu o le; cnyuk
§ dEI;wVj LØhu ij lcls uhps fLFkr MsLdVkWi iV~Vh ds nk;sa dksus esa fnu o le; fn[kkbZ nsrk gSA

dEI;wVj esa fnu o le; cnyus ds fy, fuEu izfØ;k djrs gS%&
VkLd ckj  Time ij Mcy Click  Start ij Click  Setting ij Click 

Control Panel ij Click  Date/Time Properties ij Click dj Time and Date dks cnyk tk ldrk gSA
11. foUMkst vkWijsfVax flLVe ds vU; izksxzke

(i) Note pad (ii) Power Point
(iii) Word Pad (iv) Calculator
(v) Clip Board (vi) Game

q q q
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1. Key Board 2. Mouse
3. Scanner 4. Joystick
5. Light Pen 6. Bar Code Reader
7. MICR 8. OMR
9. Touch Screen 10. SRS
11. Webcam 12. Mike

1. Key Board

§ blds }kjk MkVk ,oa lwpukvksa dks dEI;wVj esa Mkyk tkrk gSA
§ vkt dy 104@110 cVu okys dh&cksMZ dk iz;ksx fd;k tkrk gSA

Key Board esa fuEu Hkkx gksrs gS%&
Type writter Bouten vaxzsth ds v{kj] vad (0&9) o fpÉ
Function Bouten F1ls F12rd cVu
la[;kRed Key Pad blds }kjk x.kuk,¡ dh tkrh gSaA
dlZj eqoesUV cVu bl ds }kjk dlZj vFkkZr~ rhj ds fpÉ dks Åij uhps] nk;sa&ck;sa fd;k tk ldrk gSA

fo'ks"k cVu%&
Num Lock ;g cVu vkWu gksus ij gh la[;k,¡ Vkbi gksrh gSA
Caps Lock bl cVu ds vkWu gksus ij vaxzsth ds Capital letter Type gksrs gSaA
Shift Key bl cVu ds vkWu gksus ij dh cksMZ dh Key esa Åij okyk fpÉ Vkbi gksrk gSA
Tab Key bl cVu ds }kjk dlZj dks vkxs rd ys tk;k tk ldrk gS tSls fdlh ykbu dks lysDV djus

ds fy, Tab Key dk mi;ksx fd;k tkrk gSA
Enter Key bl cVu ds }kjk fdlh izksxzke dks izkslsl fd;k tkrk gSA
Esc (Escape) Key bldh lgk;rk ls fdlh pkyw izksxzke ls ckgj fudyk tkrk gSA
Back Space Key blds }kjk Vkbfiax ds nkSjku gksus okyh =kqfV dks lqèkkjk tkrk gSA
Del (Delete) blds }kjk fdlh lysDV fd;s x, Matter dks feVk;k tkrk gSA

buiqV ,.M vkmViqV fMokbl
(Input & Output Divices)

buiqV fMokbl%& ,slh fMokbl tks MkVk ;k lwpukvksa dks ckbujh dksM (0, 1) esa cny dj mUgsa lh-Ikh-;w- esa Hkst nsrh gSA
,slh fMokbl gh buiqV fMokbl dgykrh gSA
Input Devices fuEu gS%&
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Ctrl+Alt+Del bu rhuksa cVuksa dks ,d lkFk nck dj fdlh pkyw izksxzke dks cUn fd;k tk ldrk gSA ,slk
rc fd;k tkrk gSA tc Computer Hang gks tkrk gSA vFkkZr~ ;g dEI;wVj dks Resat djus dh
izfØ;k gSA

2. Mouse

§ bls IokbfVax fMokbl Hkh dgrs gSaA
§ ;g gkFk esa idM+s tkus okyk NksVk pwgs ds vkdkj dk fMCck gksrk gSA
§ Mouse esa nks cVu gksrs gS& ,d ck;ka cVu] ,d nk;ka cVuA
§ lkekU;r% ck;sa cVu dk iz;ksx lokZf/d fd;k tkrk gSA

ekml ds izdkj

Optical Mouse Track Ball Mouse
blesa yxh gksrh gSA LED blesa ,d jcj dh yxh gksrh gSA Ball 

LED – Light Emitting Diode

3. Scanner

§ blds }kjk fdlh fp=k ;k MkVk dks fMftVy fp=k esa cny dj dEI;wVj eseksjh esa Scanne fd;k tkrk gSA

4. Joystick

§ ;g VªsdckWy ds tSls dk;Z djus okyk ,d IokbfVax fMokbl gSA bl fMokbl dk mi;ksx Vedio Game esa fd;k tkrk
gSA

5. Light Pen
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§ ;g Pen ds tSlh fMokbl gksrh gS ftldk mi;ksx LØhu ij dqN fy[kus esa fd;k tkrk gSA

6. Bar Code Reader (BCR)

§ ;g ,d ,slh fMokbl gksrh gSA ftlesa Ykstj fdj.ksa iz;ksx dh tkrh gSaA bldh lgk;rk ls fdlh oLrq ij cus Bar Code
dks i<+k tkrk gSA

§ Bar Code dkyh ykbZusa gksrh gSa ftuesa oLrq dh lwpuk,sa Code ds :i esa gksrh gSaA
7. MICR

§ bldk iwjk uke Magnetic Ink Recognition gSA
§ MICR pqEcdh; L;kgh gS ftldk mi;ksx Bank Check vkSj Draft esa fd;k tkrk gSA
§ MICR Code esa 14 Character gksrs gSaA

8. OMR
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§ bldk iwjk uke Optical Mark Reader gSA
§ ;g fo'ks"k izdkj ds ladsrksa dks i<+ dj mUgsa dEI;wVj }kjk mi;ksx esa ysus ;ksX; cukrk gSA
§ bldk mi;ksx vktdy oLrqfUk"B ijh{kkvksa dh mÙkj iqfLrdk dks tk¡pus ds fy, fd;k tkrk gSA

9. Touch Screen

§ ;g ,d vklku buiqV fMokbl gSA
§ bl fMokbl dk mi;ksx LØhu ij fn[kkbZ nsus okys fodYiksa dks Nw dj fd;k tkrk gSA
§ bldk mi;ksx vktdy ATM o Touch Screen eksckbyksa esa fd;k tk jgk gSA
§ ATM dk iwjk uke Automated Teller Machine gSA

10. SRS

§ bldk iwjk uke Speech Recognition System gSA
§ bl fMokbl dk mi;ksx cksy dj fd;k tkrk gSA vFkkZr~ ge cksy dj dEI;wVj dks tks lwpuk,¡ nsrs gSaA dEI;wVj mu lwpukvksa

dk fØ;kUo;u djrk gSA
11. Web cam
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§ ;g fMokbl Digital Camera dh rjg gksrh gSA
§ bl fMokbl dh lgk;rk ls ge nwj cSBs O;fDr dks bUVjusV ds ekè;e ls ns[k ldrs gSaA
§ bl fMokbl esa Photo Diode yxh gksrh gS tks izdk'kh; lwpukvksa dks fo|qr rjaxksa esa cny dj dEI;wVj dks ns nsrh gSA

12. MIKE

§ ;g ,d ,slh fMokbl gS ftldh lgk;rk ls vkokt dks dEI;wVj esa Hkstk tkrk gSA
Output Device
§ ;s ,slh fMokbl gksrh gS tks dEI;wVj ls ckbujh dksM ds :i esa MkVk ys dj mls mi;ksxdrkZ ds fy, mi;ksxh MkVk

esa cny nsrh gSA
§ Output Device nks izdkj dh gksrh gSa&

(i) Soft copy output Device - bUgsa Nqvk ugha tk ldrk gSA
(ii) Hard copy output Device - bUgsa Nqvk tk ldrk gSA
izeq[k output Device fuEu gSa%&
1. Moniter
2. Printer
3. Speaker
4. Ploter
5. Screen Image Projector
6. Card reader
7. Tape reader

1. MONITER/VDU

§ VDU = Visual Display Unit
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§ Moniter MkVkvksa dks iznf'Zkr djus dk dk;Z djrk gZSA

ekWuhVj ds izdkj

fMLiys ds vk/kj ij rduhdh ds vk/kj ij

(1) eksuksÚse & ;s Cysd ,.M OgkbV
ekWuhVj gksrs gSA &,sls ekWuhVj lkekU;r% Vh-oh- dh LØhu tSls gksrs gSA

buesa ,d dk¡p dh yEch V~;wc gksrh gS ftlesa
bySDVªkWu che }kjk izkIr fd;k tkrk gSADisplay

&,sls ekWuhVjksa esa nks ikjn'khZ ijrks ds chp
 Hkjk gksrk gSaA vktdy

,sls ekWfuVj vf/d izpyu esa gSaA
Liquid Crystal

(1) CRT – Cathod Ray Tube

(2) LCD – Liquid Crystal Display

Note:– Moniter dh xq.koÙkk dks MkWV ihp@fiDlsy ds vk/kj ij ekik tkrk gSaA

2. Printer

§ ;g ,slh fMokbl gS tks vkmViqV ds :i esa gkMZ dkWih iznku djrh gSA
fizaVj ds izdkj 

dk;Z i¼fr ds vk/kj ij fizaV {kerk ds vk/kj ij

Impact Printer  Non Impact Printer               djSDVj fizaVj    ykbu fizaVj ist fizaVj
1- MkWV eSfV Dl fizaVj 1- FkEkZy fizaVj 

  2- Msth Oghy fizaVj 2- bad tsV fizaVj 
   3- ystj fizaVj 

3. Speaker
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§ ;g fMokbl Output fMokbl gS tks èofu dks Soft copy
ds :i esa ckgj izLrqr djrk gSA

4. Ploter

§ ;g cM+s vkdkj ds dkxt ij vPNs fp=k cukrk gSA
§ bldk mi;ksx Hkou fuekZ.k ds uDls o flVh Iykfuax ds

ekufp=k vkfn cukus eas fd;k tkrk gSA

5. Screen Image Projecter

§ ;g ,slh fMokbl gS tks dEI;wVj LØhu ij mifLFkr fp=kksa
,oa lwpukvksa dks cM+s insZ ij fn[kkrk gSA

§ bldk mi;ksx vkokt ,oa fp=k ;qDr Multimedia Pre-
sentation ds fy, fd;k tkrk gSA

6. Card Reader :-

§ blds }kjk fdlh eseksjh dkMZ dks dEI;wVj ij [kksyk tkrk
gSA

7. Tape Reader :-

§ blds }kjk fdlh esXusfVd Vsi dks lquk tkrk gSA

q q q
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eseksjh ds izdkj

izkFkfed@eq[; eseksjh f}rh;d@lgk;d eseksjh

LFkkbZ eseksjh vLFkkbZ eseksjh
(1) RAM

(6) CD-ROM/DVD-RAM

(1) ÝykWih fMLd
(2) gkMZ fMLd
(3) eSXusfVd Vsi
(4) isu Mªkbo
(5) Cyw js fMLd

(1) ROM
(2) PROM
(3) E-PROM
(4) EE-PROM

izkFkfed eseksjh%&
[A] LFkkbZ eseksjh

(1) ROM

§ bldk iwjk uke Read Only Memory gSA
§ ;g ,d LFkkbZ eseksjh gS blesa laxzfgr MkVk u"V ugha gksrs gSaA
§ ROM esa lwpuk,¡ dEI;wVj fuekZ.k ds le; gh Hkj nh tkrh gSaA
§ ROM esa MkVk Mkyus dks Burn dgrs gSaA

(2) PROM

Le`fr
(Memory)

§ ;g dEI;wVj dh vkUrfjd Hk.Mkj.k {kerk gksrh gS blesa lHkh MkVk ,oa izksxzkesa dks LVksj fd;k tkrk gSA
eseksjh dks fuEu oxks± esa foHkDr fd;k tk ldrk gS&
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§ bldk iwjk uke izksxzkescy jhM vkWuyh eseksjh gSA
§ bl eseksjh esa MkVk dh izksxzkfeax dEI;wVj mi;ksxdrkZ ds vuqlkj dh tk ldrh gSA

(3) E-PROM

§ bldk iwjk uke Eraseble Programmable Read Only Memory gSA
§ bl eseksjh esa mifLFkr MkVk dks gVk dj mlds LFkku ij u;k MkVk Mkyk tk ldrk gSA

(4) EE-PROM

§ bldk iwjk uke Electrically Eraseble Programmable Read Only Memory gSA
§ bl eseskjh ls iqjkus MkVk dks gVkus ds fy, Electric Volt dh lgk;rk yh tkrh gSA
§ bl eseksjh dks ÝyS'k eseksjh Hkh dgrs gSaA

[B] vLFkkbZ eseksjh
(1) RAM

§ bldk iwjk uke Random Access Memory gSA



÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ ‚Ê◊Êãÿ ÁflôÊÊŸ120

Bhumika pub.

§ ;g ,d vLFkkbZ eseksjh gksrh gS ftlesa fLFkr MkVk ,oa lwpuk,¡ dEI;wVj dk ikoj cUn gksus ij lekIr gks tkrh
gSaA

§ RAM dks dEI;wVj ds Mother Board ij yxk;k tkrk gSA
§ orZeku esa cktkj esa GB (xhxk ckbV) {kerk okys RAM miyC/ gSaA

f}rh;d eseksjh%&
(1) ÝykWih fMLd

§ ;g ,d oxkZdkj IysV tSlh lajpuk gksrh gSA tks IykfLVd dh cuh gksrh gSA bl IysV ij pqEcdh; inkFkZ dk vkoj.k
yxk gksrk gSA

§ ÝykWih dh Hk.Mkj.k {kerk yxHkx 1.44 MB ls 2.88 MB rd gksrh gSA
§ dEI;wVj esa ÝykWih dks ÝykWih Mªkbo esa yxkdj i<+k tk ldrk gSA

(2) gkMZ fMLd

§ ;g ,Y;wfefu;e dh cuh gqbZ fMLd gksrh gSA ftl ij pqEcdh; inkFkZ dk vkoj.k yxk gksrk gSA
§ dEI;wVj esa yxs gq, gkMZ fMLd dks 'C' Mªkbo dk uke fn;k tkrk gSA
§ gkMZ fMLd dh Hk.Mkj.k {kerk vf/d gksrh gS vr% blesa vko';d izksxzke vkSj MkVk dks LVksj fd;k tkrk gSA

(3) eSXusV Vsi%&
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(4) isu Mªkbo

§ ;g ,d bysDVªkWfud eseksjh gksrh gSA
§ bls dEI;wVj esa USB Port esa yxkdj mi;ksx esa fy;k tkrk gSA
§ bls ÝyS'k Mªkbo Hkh dgrs gSaA

(5) Cyw js fMLd%&

(6) CD-ROM/DVD-ROM

§ CD-ROM dk iwjk uke Compact Disk Read Only Memory gSA
§ ;g ,d orkZdkj Disk gksrh gSA
§ CD dh lkekU;r% Hk.Mkj.k {kerk 700MB rd gksrh gSA
§ CD-Disk ij MkVk fy[kus ;k Hk.Mkj.k djus dh fØ;k dks Data Burn djuk dgrs gSaA
§ DVD- ROM dk iwjk uke Digital Video Disk gSA
§ DVD-ROM Hkh CD-ROM dh rjg gh gksrh gSA ijUrq bldh Hk.Mkj.k {kerk CD-ROM ls vf/d gksrh gSA

DVD-ROM nks izdkj dh gksrh gSa&
(i) ,dy ys;j fMLd ¾ bldh {kerk 4.7 MB gksrh gSA
(ii) Mcy ys;j fMLd ¾ bldh {kerk 8.5 GB gksrh gSA

q q q
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§ iksVZ flLVe ;qfuV ds ihNs ds Hkkx ij fLFkr gksrs gSaA
§ flLVe ;qfuV ilZuy dEI;wVj dk eq[; Hkkx gksrk gSA
§ blh ds }kjk dEI;wVj eas lHkh dk;ks± dk lapkyu fd;k tkrk gSA

iksVZ fuEu izdkj ds gksrs gSa&
(i) flfj;y iksVZ& ;g ,slk LFkku gksrk gSa ftl ij ekml dks tksM+k tkrk gSA
(ii) iSjsyy iksVZ & bl iksVZ ij fizaVj dks tksM+k tkrk gSA
(iii) USB iksVZ& bl iksVZ ij fdlh Hkh fMokbl tSls ekml] isu Mªkbo vkfn dks tksM+k tkrk gSA
(iv) ekWuhVj iksVZ & bl iksVZ ij ekWfuVj dh yhM (Lead) dks tksM+k tkrk gSaA
(v) dh&cksMZ iksVZ& bl iksVZ ij dh&cksMZ dks tksM+k tkrk gSA
(vi) vkWfM;ks tSd& ;g ,slk iksVZ gksrk gS] ftl ij Lihdj] ekbd] gSMiQksu vkfn dks tksM+k tkrk gSA
(vii) SCSI iksVZ& bldk iwjk uke Small Computer system Interface gksrk gSA

bl iksVZ ij ckgjh Hard disk, Scanner & DVD vkfn dks tksM+k tkrk gSA
(viii) usVodZ iksVZ & bl iksVZ dh lgk;rk ls ,d dEI;wVj dks nwljs dEI;wVj ls tksM+k tkrk gSA

iksVZl
(PORTS)

q q q
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foUMks ,DlIyksjj esU;q
(Windows Explorer Menu)

fo.Mkst ,DlIyksjj ,d izksxzke gS tks iQkby rFkk iQkWYMjksa ds izcU/ dk dk;Z djrk gS vFkkZr~ ;g foUMksa esa cukbZ xbZ iQkby
,oa iQkWYMjksa dks O;ofLFkr djus dk dk;Z djrk gSA

§ foUMkst ,DlIyksjj ,slh lqfo/k iznku djrk gS ftldh lgk;rk ls ge IkQkby ,oa iQkWYMjksa dks ,d LFkku ls nwljs LFkku
rd ys tk ldrs gSa rFkk bUgsa copy dj ldrs gSaA

§ foUMkst ,DlIyksjj dks [kkstus ds fy, blds vkWbdku ij ekml }kjk Mcy fDYkd djrs gSA
bl izksxzke ds nks Hkkx gksrs gSa&
(i) Tree Pane - ;g ck;k¡ Hkkx gksrk gSA
(ii) Content Pane - ;g nk;k¡ Hkkx gksrk gSA

eSausftax iQkby ,.M iQksYMj
(Managing Files & Folders)

§ vusd MkVk ds lewg dks IkQkby dgrs gSaA
§ cgqr lh IkQkbyksa dks feykdj IkQkWYMj cuk;k tkrk gSA
§ IkQkby ,oa IkQkWYMj nksuksa dks vkbdu }kjk iznf'kZr fd;k tkrk gSA
§ vkbduksa ds uhps iQkby ;k iQkWYMj dk uke Hkh fy[kk gksrk gSA
§ fdlh iQkby ;k iQkWYMj dks [kksyus ds fy, mlds vkbdkWu ij ekml }kjk Mcy fDyd fd;k tkrk gSA

u;k iQkWYMj cukuk%&
§ u;k iQkWYMj cukus ds fy, MsLdVkWi ij ekml dk nk;kW cVu fDyd djrs gSa ,slk djus ij ,d fyLV fn[kkbZ nsrh gSA

ftlesa New fodYi ij fDyd djrs gSaA ,slk djus ij fyLV esa ,d iQkWYMj fodYi fn[kkbZ nsrk gS ftl ij fDyd
djrs gSaA ,slk djus ij MsLd VkWi ij ,d u;k iQkWYMj cu tkrk gS ftldk vkbdkWu fn[kkbZ nsrk gSA

IkQkby ;k iQkWYMj dk uke cnyuk%&
§ fdlh iQkby ;k iQkWYMj dk uke cnyus ds fy, mlds vkbdkWu ij ekml dh lgk;rk ls Right (nk;k¡) fDyd djrs

gSA ,slk djus ij Rename fodYi fn[kkbZ nsrk gSA ftl ij fDyd dj iQkby ds iqjkus uke ds LFkku ij u;k uke VkbZi
djds dh&cksMZ ls Enter Key nck nsrs gSaA bl izdkj iQkby ;k iQkWYMj dk uke cny tkrk gSA

iQkby ;k iQkWYMj dks <w¡<+uk%&
§ dEI;wVj esa cukbZ xbZ fdlh iQkby ;k iQkWYMj dks <w¡<+us ds fy, dEI;wVj dh LØhu ij lcls uhps fn[kkbZ nsus okyh VkLd

ckj iV~Vh ij fLFkr Start cVu ij fDyd djrs gSA ,slk djus ls ,d List fn[kkbZ nsrh gSA bl List esa Find cVu ij
fDyd djrs gSA ftlesa fdlh iQkby ;k iQkWYMj dk uke VkbZi djds Find Now cVu ij fDyd djrs gSA ,slk djus
ij gekjs }kjk Find fd;k x;k Folder ;k File gesa fn[kkbZ nsrh gSA

§ fdlh iQkby ;k iQkWYMj dks mlds fuekZ.k dh rkjh[k] mlds vkdkj ;k izdkj ds fglkc ls Hkh Find fd;k tk ldrk
gSA
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(A) vko';d ?kVd (Component):& blesa fuEu ?kVdsak dks lfEefyr fd;k tkrk gSA
1. flLVe ;wfuV 2. ekWuhVj 3. ekml
4. dh cksMZ 5. gkMZ fMLd

§ flLVe ;wfuV (System Unit)%& ;g dEI;wVj dk eq[; ?kVd gksrk gS] tks dEI;wVj ds lHkh dk;kZsa dk lapkyu djrk
gSA

flLVe ;wfuV ds fuEu Hkkx gksrs gSa&
(i) PSU (Power Supply Unit):–

§ ;g Hkkx dEI;wVj dks ikWoj lIykbZ djrk gSA
§ PSU ls 220v ls 240Volt rd dh AC (izR;korhZ /kjk) /kjk dh lIykbZ dh tkrh gSA
§ PSU esa ,d ia[kk yxk gksrk gS tks PSU ds rkieku dk fu;a=k.k djrk gSA

(ii) CPU (Central processing unit):–

§ lh-ih-;w- dEI;wVj dk efLr"d dgykrk gSA
§ blesa ,d ekbØks izkslslj yxk gksrk gSA
§ lh-ih-;w- esa gh dEI;wVj dh eq[; eSeksjh yxh gksrh gSA
§ CPU esa ALU(Arithmatic Logical Unit) yxk gksrk gS tks dqN ykWftdy vkSj vadxf.krh; dk;ks± dk lEiknu

djrk gSA

lsVvi ,.M ,slsljht
(Setup & Accessories)

dEI;wVj ds ?kVd%& dEI;wVj ds ?kVdksa dks rhu Hkkxksa easa foHkkftr fd;k tkrk gSA
(A) vko';d ?kVd
(B) eYVhehfM;k ds ?kVd
(C) ,sfPNd ?kVd
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(iii) enjcksMZ (Mother Bord):–

§ ;g CPU esa yxk ,d lfdZV gksrk gS] tks dEI;wVj ds fofHkUu midj.kksa ds eè; ladsr ,oa lwpukvksa dk
vknku&iznku djrk gSA

(iv) jkWe (ROM- Read Only Memory):–
§ ;g LFkkbZ eSeksjh gksrh gSA ;g enj cksMZ ij yxh gksrh gSA

(v) jSe (RAM– Random Access Memory):–

§ ;g vLFkkbZ eSeksjh gksrh gSA ;g Hkh enj cksMZ ij yxh gksrh gSA
(vi) VDC (Video Display Card):–

§ ;g enj cksMZ ij yxk gqvk dkMZ gksrk gSA bl dkMZ ds }kjk gh geas ekWuhVj ij fp=k fn[kkbZ nsrs gSaA
(vii) Audio Card:–
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§ bl dkMZ dh lgk;rk ls gh gesa èofu lqukbZ nsrh gSA
(viii) DDC (Disk drivr cantrol card):–

§ ;g dkMZ gkMZ fMLd ,oa ÝykWih ds MkVk dk fu;a=k.k djrk gSA
(ix) Vkbej:–

§ ;g ?kM+h dk dk;Z djrk gSA
(x) Lihdj:–

§ ;g èouh mRiUu djrk gSA

2. ekWuhVj (Monitor):–
§ ;g vkmViqV fMokbl gS tks py jgs izksxzkeksa dks iznf'kZr djus dk dk;Z djrk gSA

3. ekml (Mouse):–
§ ;g buiqV fMokbl gS] tks CPU ls tqM+k jgrk gSA

4. dh&cksMZ (Key Board):–
§ ;g buiqV fMokbl gS ftldh lgk;rk ls lwpukvksa dks dEI;wVj esa izfo"V djrs gSaA

5. gkMZ fMLd (Hard Disk):– ;g ,d LVksjst fMokbl gSA

(B) eYVhehfM;k ds ?kVd
(i) CD – ROM Drive o DVD ROM Drive:–
(ii) Lihdj
(iii) ekbd
(iv) dSejk
(v) ekWMse

(C) ,sfPNd ?kVd(Optical Components):–
(i) fizaVj
(ii) LdSuj
(iii) ÝykWih Mªkbo
(iv) TokW;fLVd
(v) Compact Disk
fo|qr vkiwfrZ ds fy, ?kVd%&
(i) UPS – Uninterrupted Power Supply
(ii) CVT – Constant Voltage Transformer

q q q
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iQksesZfVax
(Formatting)

iQkjesfVax ,d ,slh izfØ;k gS ftldh lgk;rk ls fdlh Vkbi fd;s x;s Text matter ds :i ,oa LVkby dks cnyk tk ldrk
gS] vFkkZr~ fdlh VSDlV~ dks bVkfyd (I)] cksYM (B) ,oa vyx&vyx iQksUVksa (Fonts) esa cnyk tk ldrk gSA

§ Formatting ds fy, ,d Formatting tool Bar gksrk gSa] ftlesa fuEu fodyi gksrs gSa&
(i) Style :– blds }kjk 'kCnksa ds :i dks cnyk tkrk gSA
(ii) Font :– blds }kjk 'kCnksa ds izdkj dks cnyk tk ldrk gSA
(iii) Font Size :– blds }kjk 'kCnksa ds vkdkj dks cnyk tkrk gSA
(iv) Font Style :– blesa rhu izdkj ds fodYi gksrs gSa&

(a) BOLD :– blds }kjk 'kCnksa dks eksVs v{kjksa esas cnyk tkrk gSA
(b) ITALIC :– blds }kjk 'kCnksa dks frjNk fd;k tkrk gSA
(c) UNDER LINE :– blds }kjk 'kCnksa ds uhps js[kk [khaph tkrh gSA

(v) ALIGMENT :– blesa pkj izdkj ds fodYi gksrs gSa&
(a) LEFT :– blds }kjk 'kCnksa dks ist ds ck;ha vksj ls fy[kk tkrk gSA
(b) CENTER :– blds }kjk 'kCnksa dks ist ds chp esa ls fy[kk tkrk gSA
(c) RIGHT :– blds }kjk 'kCnksa dks ist ds nk;sa vkSj lsV fd;k tkrk gSA
(d) JUSTIFY :– blds }kjk 'kCnksa dks ist ds ck;sa o nk;sa nksuksa vksj lsV fd;k tkrk gSA

(vi) Numbering :– blds }kjk iSjkxzkiQ ;k ykbu dks uEcj fn;k tkrk gSA
(vii) Bullet :– blds }kjk iSjkxzkiQ ;k ykbu dks 0 ls lsV fd;k tkrk gSA
(viii) Outside Background :– blds }kjk Select fd, x, Text ds pkjksa vksj Border cuk;k tkrk gSA
(viii) Highlight :– blds }kjk Select fd, x, Text dk Background dk jax cnyk tkrk gSA

Creating CD/DVD
dEI;wVj ls fdlh MkVk] fp=k] pyfp=k] laxhr ;k èofu dks fdlh [kkyh CD ;k DVD esa izfo"V djokuk gh CD/DVD

Creating dgykrk gSaA
CD/DVD Creat djus dh izfØ;k%&
[kkyh CD/DVD Insert→  Disk Drive  Open Nerrow Program  Click on CD-Creat Opetion

 Start Burning  Show Complet  Eject CD/DVD from Disk Drive

q q q
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oMZ izkslsflax ,.M iztsaVsa'kUl
(Word Processing & Presentations)

ekbØkslkWÝV oMZ dks izkjaHk djuk%& MS Word dks vksiu djus ds nks rjhds gSaA
(a) MsLd VkWi ij cus MS Word ds ICON ij Mouse }kjk Mcy fDyd djds [kksy fy;k tkrk gSA
(b) Task Bar ij fLFkr LVkVZ cVu ij fDyd djus ls izksxzke fodYi [kqyrk gSA bl fodYi esa MS Office fodYi fn[kkbZ

nsrk gSA bl fodYi ij fDyd djus ls MS Word fn[kkbZ nsrk gSA ftls fDyd djds bls [kksy fy;k tkrk gSA
Menu Bars

Menu Bar esa Selected tool-Bar, Formatting tool Bar gksrs gSaA ftudk mi;ksx lokZf/d fd;k tkrk gSA
§ Standard Tool Bar – blesa New, Open, Save, Spelling and Grammer o Print vkfn Vwy gksrs gSaA
§ Formatting Tool Bar – blesa Font Name, Font  Style, Marzine, Paragraph, Bullets ,oa Numbering vkfn Vwy

gksrs gSaA
Managing Documents & Presentations

cuk;s x;s nLrkostksa dks lgh rjhds ls lqjf{kr j[kuk ,oa mUgsa iznf'kZr djuk gh Documents managing & Presentation gksrk
gSaA
§ u;s nLrkost cukus ds fy, Mouse Pointer dks Menu Bar esa iQkby fodYi ij fDyd djrs gSa] ,slk djus ij LØhu

ij ,d esU;w fn[kkbZ nsrh gSA bl esU;w esa U;w fodYi ij fDyd fd;k tkrk gSA ,slk djus ij gesa MS Word dh eq[;
Window ij ,d [kkyh nLrkost feyrk gSA bl [kkyh nLrkost esa ge vius vuqlkj fdlh Hkh Matter dks fy[k vFkok
cuk ldrs gSaA

§ cuk, x, Matter dks lso djus ds fy, Menu Bar esa iQkby fodYi ij fDyd djrs gSaA ,slk djus ij ,d List Open
gksrh gSA bl List esa Save fodYi ij Click dj cuk;s x;s Matter dks Save fd;k tk ldrk gS rFkk bl fyLV esa
Preview fodYi Hkh gksrk gSA bl fodYi ij fDyd dj cuk, x, matter dks Print djus ls igys ns[kk tk ldrk
gSA

§ MS-WORD esa cukbZ xbZ fdlh iQkby dks [kksyus ds fy, Menu Bar esa iQkby fodYi ij fDyd djrs gSaA ,slk djus
ij Pull dowu list [kqyrh gSA bl fyLV esa Open fodYi ij fDYkd djrs gSaA ,slk djus ij Open Dialog Box [kqyrk
gSA vc bl Open dialog Box esa pkgh xbZ iQkby dks lysDV dj Open  fodYi ij fDYkd djrs gSaA ,slk djus ij
iQkby [kqy tkrh gSA
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Text Formatting
MS-WORD esa cuk, x, fdlh Text ds :i ,oa Style esa ifjoRkZu djuk gh Text formatting dgykrk gSA
§ cuk, x, Text esa 'kCnksa ds :i ,oa vkdkj vFkkZZr~ Font esa cnyko fd;k tk ldrk gSA
§ cuk, x, Text esa 'kCnksa dks frjNk vFkkZr~ bVkfyd ,oa vkdkj esa eksVk vFkkZr~ cksYM fd;k tk ldrk gS] bl izdkj Text

esa fdlh Hkh izdkj dk ifjorZu djuk Text Formatting dgykrk gSA
Table Manipulations

bldk vfHkizk; MS- WORD esa Vsfcy cukus ls gksrk gSA
§ Manipulation dk 'kkfCnd vFkZ gLr dkS'ky gksrk gSA
§ Table fjdkMksZa ls lECkfU/r ,d lewg gksrk gS tks iafDr (Row) ,oa dkWye (Coloum) esa O;ofLFkr gksrk gSA
§ fdlh Hkh Data Base esa ,d ls vf/d Table's  gks ldrh gSaA ;s Table's ,d nwljs ls LkEca/ j[krh gSaA
fdlh Table dks fMtkbu djus ls igys fUkEUk ckrkssa dk è;ku j[kuk pkfg,%&
(i) izR;sd Table ds Data Item esa Fild (fiQYM) dk p;u djukA
(ii) izR;sd Fild (fiQYM) esa MkVk dk fooj.k nsukA
(iii) Fild dh Size dk p;u djukA
Vscy cukus ds rjhds%& fuEu rjhdksa dk mi;ksx dj Vscy cukbZ tk ldrh gSA
(i) fØ,V Vscy bu fMtkbu O;w
(ii) fØ,V Vscy ;wftax fotkMZ
(iii) fØ,V Vscy ckb ,UVfjax MkVk

Slide Designs
fdlh Text ;k Matter dks Slides ds :i esa Design djuk Slide Desigens dgykrk gSA
§ Slide dh lgk;rk ls fdlh Text ;k Matter dks Screen ij Present fd;k dk ldrk gSA
LykbM ds vo;o%& LykbM esa fuEu vo;o gksrs gSa&
(i) Tittle (VkbVy)& ;g LykbM dh gSfMax gksrh gSA
(ii) Sub Tittle (lc VkbVy)& ;g LykbM ds eq[; fcUnqvksa dks crkrk gSA
(iii) Drawing object (Mªkabx vkWCtsDV)& ;g LykbM dh vkWVks lsi] doj] oMZ ,DV o ykbUl vkfn dks crkrk gSA
(iv) Clip Art or Pictures (fDYki vkVZ vkSj fiDplZ)& ;g xzkfiQDl vkSj fiDplZ dks crkrk gSA

§ tc slide ij Animation cuk;k tkrk gS rks bls fotqvy] lkm.M] VSDlV o fiDplZ ds lkFk isLV fd;k tkrk gSA
§ LykbM es E;wftd lkm.M ds lkFk Animation ds fn[kkbZ nsus ls Jksrkvksa dk è;ku LykbM iztsUVs'ku esa yxk jgrk

gSA
LykbM iztsUVs'ku fuEu izdkj ls fd;k tkrk gS&
(i) vkWu fLØu iztsUVs'ku
(ii) vkWoj gSM iztsUVs'ku
(iii) osc iztsUVs'ku

§ LykbM 'kks dks 'kq: djus ds fy, slide show cVu ij click djrs gSaA
§ vxyh LYkkbM esa tkus ds fy, Enter, Page down, Right Arrow, cVu ij fDyd fd;k tkrk gSA
§ fiNys LykbM ij vkus ds fy, Back space, Page up , Left Arrow cVu ij fDyd fd;k tkrk gSA
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Animation

Animation fo'ks"k izdkj dh èofu ,oa n`'; izHkko gksrs gSa ftUgasa fdlh Text ;k fdlh matter ds lkFk tksM+k tk ldrk gSA
§ Animation ds }kjk fdlh LykbM dks LØhu ij Øeokj fn[kk;k tkrk gSA
§ Animation esa 25&30 js[kk fp=kksa dks ,d lSd.M esa fn[kk;k tkrk gS ftlls ;g xfr'khy fn[krs gSaA
§ Animation izHkko dks lsV djus ds fy, Animation Sceems Pen fof/ dk mi;ksx fd;k tkrk gSA
§ bl isu esa dbZ Animation LdhEl gksrh gSa ftUgsa lysDV dj LykbM ij yxk;k tk ldrk gSA
§ Animation 2D & 3D gks ldrs gSaA
Animation dks vkdf"kZr cukus ds fy, fuEu vo;oksa dk mi;ksx fd;k tk ldrk gS%&

(i) Slide es èofu dk mi;ksx djuk
(ii) Slide esa fofM;ks dk mi;ksx djuk
(iii) fo'ks"k izdkj ds iQkWUVks dk mi;ksx djuk
(iv) Text dks ljy ,oa Li"V fy[kdj

§ vktdy Animation dk mi;ksx Vedio Game & carton films esa fd;k tk jgk gSA

Page Layout
§ ysvkmV dk 'kkfCnd vFkZ uD'kk gS vFkkZRk~ ist dSlk fn[kkbZ nsrk gS bls gh Page Layout dgrs gSaA
§ Page Layout esa LØhu ist ij oSlk gh fn[kkbZ nsrk gSA tSlk fizUV djus ij (Right) fn[kkbZ nsrk gSA

Page Layout fuEu izdkj ls ns[k ldrs gSa%&
(i) lkekU; Page Layout & blesa Page Screen Bhd mlh izdkj dh fn[kkbZ nsrh gS ftl rjg dk ist cuk;k x;k gSA
(ii) vkmV ykbu Page Layout – blesa ist ds ck;sa fdukjs ij vè;k; (Lesson) o iSjkxzkIkQ dk uke fn[kkbZ nsrk gSA
(iii) vkWu ykbu Page Layout – blesa Document Page Web Page dh rjg fn[kkbZ nsrk gSA

Printing

§ rS;kj fd, x, Matter dks fizUVj dh lgk;rk ls dkxt ij fizUV djuk Printing dgykrk gSA
§ RkS;kj matter dks fizUV djus ds fy, ekml Pointer dks File Menu ij fDyd djrs gSA ,slk djus ij Drop Dowu Menu



‚Ê◊Êãÿ ÁflôÊÊŸ ÷ÍÁ◊∑§Ê ¬Áé‹∑§‡ÊŸ131

Bhumika pub.

[kqyrh gSA bl esU;w esa ,d fizUV fodYi gksrk gSA bl fodYi ij ekml cVu dks fDyd djus ij LØhu ij ,d Print Box
fn[kkbZ nsrk gSA bl fizUV ckWDl esa OK cVu ij fDyd djrs gSaA ,slk djus ij rS;kj fd;k x;k matter ;k Document Print
gks tkrk gSA

MS-Word esa Document dks fizaUV djus ds izdkj%&
§ MS-Word esa Document dks pkj izdkj ls fizUV fd;k tk ldrk gSA

(i) All select djds &
§ All select ds }kjk lHkh i`"B ,d lkFk fizaUV gks tkrs gSaA
§ lHkh istksa dks All select djus ds fy, ctrl+A  Short Cut Key nckbZ tkrh gSA

(ii) Page select djds & dqN istksa dks lysDV djds mUgsa fizaUV fd;k tk ldrk gSA
(iii) Current Page – bl fodYi ds }kjk og ist fizUV gksrk gS tks fizaUV djrs le; LØhu ij [kqyk gqvk gksrk gSA
(iv) Selection – bl fodYi ds }kjk ge ist esa fdlh Text dks lysDV djds mls fizUV dj ldrs gSaA

LiszsM 'khV (Spread Sheets)

§ Spread Sheet ,d Software Tool gSA bldk mi;ksx la[;kvksa dk fo'ys"k.k djus] fjdkWMZ ,oa lwpukvksa dks O;ofLFkr
djus ,oa dksbZ fjIkksVZ o iztsUVs'ku rS;kj djus ds fy, fd;k tkrk gSA

§ Spread Sheet ,d ,slh rduhd gS ftlds }kjk la[;kvksa dk fo'ys"k.k (Data Analysis) fd;k tkrk gSA
§ Spread Sheet esa Row (iafDr) ,oa Coloum gksrs gSaA
§ Row lery iafDr;k¡ (Horizontal lines) gksrh gSaA
§ Coloum yEcor iafDr;k¡ (Vertical lines) gksrh gSaA
§ Excel esa cell dks Cell Address Hkh dgrs gSaA
§ Cell esa Enter gksus okys 'kh"kZdksa dks yscYl dgk tkrk gSA
§ Spread Sheet esa Formula vkSj Function dh lgk;rk ls x.kuk vklkuh ls dh tk ldrh gSA
§ Spread Sheet esa ,d ckj lw=k fu/kZfjr djus ds ckn x.kuk Lor% gh gksrh gSA
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,Dly esU;q ckj (Excel Menu Bar)

§ Excel ,d Spread Program gksrk gSA bl izksxzke esa fd, x, dk;Z dks Work Sheet dgrs gSaA
§ Excel esa Table cukuk] la[;kvksa dh x.kuk djuk ,oa lwpukvksa ij vk/kfjr xzkiQ cukuk vkfn dk;Z fd, tkrs gSaA
§ MS- Excel dks Start djus ds fy, Start cVu ij fDyd dj All Program fodYi pqudj blesa Micro Soft Office

fodYi ij fDyd djrs gSa ,slk djus ij Micro Soft Excel fn[kkbZ nsrk gS ftl ij fDyd djus ls ;g Open gks tkrk
gSA

§ ,d Work Book esa 16 Work Sheet gksrh gSaA
§ ,d odZ 'khV esa 16384 Row & 256 Coloum gksrs gSaA
§ Excel Menu Bar Tittle Bar ds uhps fLFkr gksrk gSA
§ Menu Bar eas File, Edit, view, Insert, Format & Tools vkfn fodYi gksrs gSaA
§ File fodYi esa ubZ iQkby cukuk] lso djuk ,oa iqjkuh iQkbYl dks open djuk ,oa mudk print out ysuk vkfn dk;Z

fd;s tkrs gSaA
§ Insert fodYi dh lgk;rk ls Excel Sheet esa dksbZ lwpuk ;k fpÉ dks izfo"V djok;k tkrk gSA
§ Excel Sheet dk mi;ksx Ldwyksa esa Mark Sheet cukus ,oa dk;kZy;ksa esa MkVk dks lqjf{kr j[kus esa fd;k tkrk gSA

Entering Data

Entering data : - Excel Sheet esa fdlh MkVk dks bUVj djus ds fy, lcls igys cell dks lysDV fd;k tkrk gSA blds
ckn Cell esa MkVk dks Text ds :i esa Type dj fn;k tkrk gSA blds ckn Enter Key nck nh tkrh gSA
§ tc cell esa Formula Type dj fn;k tkrk gS rks blds ckn Enter Key nck nh tkrh gS ,slk djus ls cell esa Formula

Hkj tkrk gS rFkk x.kuk,¡ gks tkrh gSaA
§ Excel esa Formulae ds fy, pkj izdkj dh Operator Jsf.k;k¡ gksrh gSa%&
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csfld iQksjeqys ,.M bufcYV iQaD'ku
(Basic Formulae & Inbuilt Functions)

(i) vad xf.krh; vkWijsVj & bl Js.kh dk mi;ksx xf.krh; fØ;kvksa ds fy, fd;k tkrk gSA
(ii) rqyuk vkWijsVj & blds }kjk nks value dh vkil esa rqyuk dh tkrh gSA
(iii) Text vkWijsVj & blds }kjk Excel esa Text dks tksM+k tkrk gSA
(iv) lanHkZ vkWijsVj & lanHkZ vkWijsVj ds }kjk Excel Sheet esa fdUgh nks ;k nks ls vf/d lSyksa ds chp dh jast dks cryk;k

tkrk gSA
egRoiw.kZ Excel Formula :-

1. ;ksx djus ds fy, lw=k%& fdUgha la[;kvksa dk ;ksx djus ds fy, Excel cell esa sum fy[kdj la[;kvksa dks dks"Bd
esa fy[krs gSaA ,slk djus ds ckn Enter nckrs gSa bl izdkj lHkh la[;kvksa dk ;ksx izkIr gks tkrk gS&
Ex : SUM (4,5,13,3) = 25 Ans.

2. oxZ djus ds fy, lw=k %&
Ex : SQRT (49) = 7 Ans.

3. cM+h la[;k ds fy, lw=k %&
Ex : MAX (15,25,15,20,18,2) = 25 Ans.

4. NksVh la[;k ds fy, lw=k %&
Ex : MIN (5,25,18,20,15,1,3,7) = 1 Ans.

5. vkSlr ds fy, lw=k %&
Ex : AVERAGE (51,20,25,29,15) = 28 Ans.

6. 'ks"kiQy ds fy, lw=k %&
Ex : MOD (13,3) = 1 Ans.

§ Excel esa Function dh lgk;rk ls tfVy x.kuk,a dh tkrh gSaA
§ Function dh lgk;rk ls tfVy Formulae cuk, tkrs gSaA

iQaD'kuksa dk oxhZdj.k %& iQaD'kuksa dh fuEu Jsf.k;ka gksrh gSa&
(i) Data Base Function

(ii) fofÙk; iQaD'ku
(iii) rkjh[k ,oa le; iQaD'ku
(iv) lwpuk iQaD'ku
(v) lanHkZ iQaD'ku
(vi) rkfdZd iQaD'ku
(vii) lkaf[;dh iQaD'ku
(viii) ikB~; (Text) iQaD'ku
(ix) xf.kr ,oa f=kdks.kfefr iQaD'ku

Cell & Text Formatting :-

§ tc fdlh cell esa Vkbi fd, x, Text ds :i ,oa Style esa dksbZ ifjorZu fd;k tkrk gS rks bls Cell Text Formating
dgrs gSaA
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Cell & Text Formatting
§ Cell esa Formating ds ekè;e ls ckWMj tksM+k tkrk gS ,oa Cell esa fy[ks Text dks High Light fd;k tkrk gSA
§ ftl Cell esa ckWMj tksM+uk o High Light djuk gksrk gS ml Cell dks mouse pointer dh lgk;rk ls fDyd djds Select

dj fy;k tkrk gSA rFkk vko';d Formating dj nh tkrh gSA

Navigating
§ Key Bord esa fLFkr ,sls cVu tks fdlh ist esa Next ;k Previous tkus ds fy, dke esa fy, tkrs gS] Navigation

Key dgykrs gSaA
§ Navigation Key dk iz;ksx djuk gh Navigating dgykrk gSaA

fdlh Work Sheet data dh xzkfiQdy izLrqfr (Presentation) dks pkVZ dgrs gSaA

pkVZl~ (Charts)

§ MS- Excel esa vadks dks pkVZ ds :i esa is'k fd;k tkrk gSA
§ Chart esa ftu Value lewgksa dks iznf'kZr fd;k tkrk gSA mUgsa MkVk Js.kh dgrs gSaA
§ Excel esa Insert tab ij fDyd dj vko';drk vuqlkj fdlh Hkh izdkj ds Chart dks pquk tkrk gSA

Chart ds izdkj %&
(i) Area Chart –  ;g le; ds lkFk gksus okys ifjorZuksa dh ek=kk dks iznf'kZr djrk gSA
(ii) Coloum Chart & ;g pkVZ ,d fuf'pr le; vUrjky ij MkVk esa gksus okys ifjorZu dks iznf'kZr djrk gSA

§ ;g pkVZ nks ;k nks ls vf/d enksa ds chp rqyuk dks iznf'kZr djrk gSA
(iii) Bar Chart & bl pkVZ esa MkVk ds ekuksa dks ckjksa ds }kjk iznf'kZr fd;k tkrk gSA
(iv) Line Chart & bl pkVZ esa MkVk ds ekuksa dks fofHkUu fcUnqvksa ds }kjk iznf'kZr djds mUgsa ,d js[kk ds }kjk tksM+

fn;k tkrk gSA
(v) Pie Chart & bl pkVZ esa MkVk ds ekuksa dks ,d o`r esa vyx&vyx Hkkxksa ds }kjk iznf'kZr fd;k tkrk gSA
(vi) XY Chart & bl pkVZ ds }kjk MkVk ds la[;kRed ekuksa ds chp lacU/ksa dks iznf'kZr fd;k tkrk gSA
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Page Setup :-

fdlh Documents dks cukus ls igys ;g r; fd; tkrk gS fd Documents dk Page rFkk mldk Out put fdl izdkj
dk ysuk gSA ,slk blfy, ns[kk tkrk gS rkfd Page mlh izdkj ls iz;ksx esa fy;k tk, tSlk gesa Documents dk Output ysuk
gSA
§ Page Set up esa page esa Tap, Bottom o Left ,oa Right esa LFkku NksM+k tkrk gSA
§ Page Setup esa ist Orientation fd;k tkrk gSA
§ Orientation ds }kjk Page dks vkM+k ;k frjNk fd;k tkrk gSA
§ Page Setup esa ist dh lkbt ,oa dkWye vkfn dks Hkh cnyk tk ldrk gSA
§ Page Setup esa Documents dh lkbt dks A3, A4, A5 o Legal vkfn Page Size ij Set fd;k tk ldrk gSA

Printing

§ Printer dh lgk;rk ls Excel Sheet dks dkxt ij fizaV djuk Printing dgykrk gSA
§ Print ds fy, Ctrl+P Short Cut Key gSA

LizsM 'khVl~ iQkWj vdkmafVax
(Spread Sheets for Accounting)

§ Excel esa vk¡dM+ks dks fu:fir djus ds fy, Spread Sheet dk mi;ksx fd;k tkrk gSA
§ Spread Sheet esa ge fo|ky; ds dk;Z o daiuh ,oa fdlh dk;kZy; ds ys[kksa dks lajf{kr djrs gSaA
§ Spread Sheet esa ys[kkas dks fy[kuk Spread Sheet Accounting dgykrh gSA
§ tc Spread Sheet eas ys[kksa dh Accounting dh tkrh gS rc Spread Sheet esa ,d rjiQ Øekad o uke o buds vkxs

vadks dks fy[kk tkrk gSA
Example – fo|ky; esa Nk=kkas dh Worksheet Spread Sheet eas gh cukbZ tkrh gSA ,d Nk=k ds vyx&vyx fo"k;ksa

esa izkIrkad fuEu gSa%&

vaxsth 60 

fgUnh 70 

foKku 80 

xf.kr 70 

laLd`r 60 

Lkekftd foKku 60 

 
Spread Sheet ij bl vadrkfydk dks fuEu izdkj ls cukrs gSaA




