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nzO;e~

o;a Loifjr% vusdoLrwfu i';ke% ;Fkk vklue~ mRihfBdk iqLrda p"kda

fxfj% ioZr% unh i{kh tUro% lw;Z% pUæ% rkjk% bR;srkUk~A vLekda ifjr%

–';ekukfu oLrwfu çk—frd:is.k tkrkfu vFkok euq";fufeZrkfuA

mnkgj.kkFkaZ oäqa 'kD;rs ioZr% çLrjkfnuk fuehZ;rsA iqLrda dxZtkr~

fuehZ;rsA ,oeso fldrk% dkp% vklukfu lw;ZpUækS ,rs losZ·fi dLeknfi

inkFkkZr~ æO;kr~ ok tkrk%A bnkuha o;e~ ,rr~ Kkrqa ps"Vkegs æO;a uke

fdEk~ A ;fn o;a fldrka gLrs x`ghRok i';ke% rfgZ fdf¥~pr~ Hkkje~

vuqHkoke%A ,da çLrje~ vFkok æks.kha LohdqeZ% rnkfi Hkkje~ vuqHkoke%A

Hkoku~ ,rnfi tkukfr ;r~ fldrk tya p LFkkueko`.kksfrA ,oeso ;fn

o;a iqLrde~ mRihBhdk;ka LFkki;ke% rfgZ rnfi LFkkua x`º.kkfrA rL;kfi

p fdf¥~pr~ Hkkj% HkofrA ikBs·fLeu~ Hkoku~ inkFkkZuka fofHkUukoLFkk% rFkk

rs"kka la?kVdkuka fo"k;s ifB";frA inkFkZ% ,dçdkjdS% d.kS% fufeZrks HkofrA

,rnfrfjP;kfi HkoUr% fofHkUurÙokuka ;kSfxdkuka feJ.kkuka p fo"k;s

KkL;fUrA

1
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bea ikBa ifBRok HkokUk~@Hkorh %

• inkFkkZ% vusd:is"kq dFka HkofUr bfr tkuh;kRk~ (

• fofHkUuinkFkZlajpuka tkuh;kRk~ (

• losZ·fi inkFkkZ% ,drÙoknso tkrk% bfr tkuh;kRk~ (

• losZ·fi inkFkkZ% ,dsuSo ukEuk Kk;Urs bfr tkuh;kRk~ (

• feJ.ks vo;ok% ijLijkr~ dFka i`FkfDØ;Urs bfr voxPNsRk~A

;nk Hkoku~ r`".kkrksZ Hkofr rnk tye~ vFkok 'khris;e~ bR;kfnda ficfrA

;nk Hkoku~ m".kks Hkofr rnk O;tue~ vFkok 'khrd;U=a pky;fr] ok;qa p

vuqHkofrA ,rk–'koLrwfu ;kfu Hkoku~ æ"Vqa 'kDuksfr vFkok u 'kDuksfr

ijUrq vuqHkforqa 'kDuksfr rkfu lokZ.;fi æO;kf.k vFkok inkFkkZ bR;qP;UrsA

Hkoku~ vo';a –"Voku~ ;r~ rs"kq oLrq"kq fdf¥~pr~ Hkkj% vo';a HkofrA rs

fdf¥~pr~ LFkkuefi vko`.kksfrA vr% inkFkZL; laKk ,oa oäqa 'kD;rs ;r~

;L; Hkkj% Hkofr rFkk fdf¥~pr~ LFkkua Hktrs rnso æO;feR;qP;rsA

æO;L; lajpuk

bnkuha æO;L; lajpukfo"k;s Kkrqa ç;Rua dqeZ% ;r~ fda losZ·fi inkFkkZ%

lekuk% vFkok fHkUuk% inkFkkZ% fHkUuçdkjL; HkofUrA o;e~ vLekda ifjr%

;ku~ inkFkkZu~ i';ke% rs losZ·fi ,d% vijLekr~ fHkUuks HkofrA ;fn o;a

ykSgL; {kqæefi va'ka rkoRi;ZUra =ksV;ke% ;kor~ vxzs HkXua drqaZ u 'kD;rs

1-1 inkFkkZ%

 mÌs’;kfu
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rnkfi rfLeu~ {kqækfr{kqæka'ks vfi ykSgL; losZ·fi xq.kk% fo|ekuk% HkofUrA

vr% o;a oäqa 'kDuqe% ;% dks·fi inkFkZ% leçdkjdS% d.kS% fuehZ;rsA

ijek.kq%

HkoUr% ,rkork ,rr~ KkroUr% ;r~ vLekda ifjr% miyH;ekuk% inkFkkZ%

fHkUuçdkjdk% HkofUrA rs"kka losZ"kkefi o.kZ% xU/k% Lokn% vkdkj% bR;kn;%

fHkUuk% HkofUrA ;fn o;a defi ioZra =ksV;ke% rfgZ c`gnkdkjk% çLrjk%

miyH;sjUk~A rku~ vfi =ksV;ke'psr~ {kqæk% va'kk% miyH;sjUk~A rs"kq vfi

HkXus"kq {kqæk% d.kk% L;q%A rnk HkoUr% æ{;fUr ;r~ lw{ks"kq d.ks"kq vfi rs ,o

xq.kk% lfUr ;s c`gRçLrjsA vr% o;a oäqa 'kDuqe% ;r~ ioZrL; fuekZ.kefi

y?kqfHk% ckyqdkd.kS% tkrEk~A ;fn o;a ra ckyqdkd.ka =ksVf;rqfePNke%

rfgZ brks·fi lw{ed.ks"kq foHkäqa 'kDuqe%A MkYVUk~&uked% d'pu oSKkfud%

inkFkZlajpukfo"k;s v/;;ua dqoZu~ 1808 bZ'koh;kCns mäoku~ dL;fpnfi

inkFkZL; lw{e% d.k% ;= inkFkZL; losZ·fi xq.kk% fo|ekuk% lfUr l

ijek.kq% bR;qP;rsA ,oEçdkjs.k losZ·fi inkFkkZ% ijek.kqfHk% fuehZ;UrsA

vr% ijek.kq% dL;fpnfi inkFkZL; lw{e% va'k% Hkofr ;fLeu~ rL;

inkFkZL; losZ·fi xq.kk% fo|UrsA

ijek.kq% dL;fpnfi inkFkZL; lw{ekfrlw{eka'k% ;fLeu~ rL; inkFkZL;

losZ·fi xq.kk% fo|ekuk% fr"BfUrA fdUrq ,rnfi vo/ks;a ;r~ ijek.ko%

vfi foHkäqa 'kD;UrsA fdUrq rLekr~ çkIrs"kq d.ks"kq fo|ekuk% xq.kk% ewyinkFkZL;

xq.ksH;% fHkUuk vfi HkforqegZfUrA

ijek.kwuka lajpuk

'kuS% 'kuS% cgqfHk% vuqlU/kkuS% bna Kkra ;r~ ijek.ko% vxzs·fi foHkäqa
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'kD;UrsA ijek.kwuka e/;Hkkxs fdf¥~pr~ ukfHkda Hkofr ;= eq[;r% çksVªksu~

U;wVku~ p fr"BfrA vL; e/;HkkxL; ifjr% bysDVªu~ HkzefrA fofHkUurÙokuka

ijek.kwuka lajpuk fHkUuk HkofrA ,rr~ v/k% 1-1 fp=s miLFkkfirEk~

bysDVªku~&1 bysDVªku~&6 bysDVªku~&7 bysDVªku~&8

izksVku~&1 izksVku~&6 izksVku~&7 izksVku~&8

U;wVku~&6 U;wVku~&7 U;wVku~&8

d- gkbMªkstu~

[k- dkcZu~ ijek.kq%

x- ukbVªkstu~ ijek.kq%

?k- vDlhtu~ ijek.kq%

v.kq%

fgUnh@laL—r&Hkk"kk.kka o.kZekyk;ka ;Fkk Loj% O;¥~tua p Hkofr] ;L;

lkgk¸;su o;e~ vusd'kCnku~ fuekZrqa 'kDuqe%A rS% 'kCnS% o;a okD;fuekZ.ka

fp=e~ 1-1 ijek.kwuka lajpuk
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dqeZ%A okD;S% o;a ikBfuekZ.ka dqeZ%A uSdS% ikBS% ,da iqLrda fufeZra HkofrA

rsuSo çdkjs.k ,dL;So inkFkZL; ijek.ko% fefyRok v.kwuka fuekZ.ka dqoZfUrA

v;e~ v.kq% dL;fpnfi inkFkZL; lw{ekfrlw{e% va'k%A l p LorU=r;k

fr"BfrA mnkgj.ka ;Fkk tyL; ,d% v.kq% gkbMªkstu~ bR;L; ijek.kq};su

rFkk vDlhtu~ bR;L; ,dsu ijek.kquk HkofrA vr% dL;kfi inkFkZL;

{kqækfr{kqæ% va'k% ;fLeu~ inkFkZL; losZ·fi xq.kk% HkofUr ;% LorU='p

fr"Bfr l inkFkZ% v.kqfjR;qP;rsA ijek.ko% fefyRok v.kqHkZofrA gkbMªkstu~

bR;L; ,d% v.kq% ijek.kq};su HkofrA ,rnso dkj.ke~ vLekda prq%

ik'kZ~os"kq fo|ekuS% inkFkSZ% vusdçdkjdk.kka inkFkkZuka fuekZ.ka HkofrA

1- inkFkZ% dS% lw{ed.kS% fufeZrks HkofrA

2- gkbMªkstu~ bR;L; ,d% v.kq% dfrfHk% ijek.kqfHk% HkofrA

3- v.kks% ifjHkk"kka fy[krqA

vf/kdkfu æO;kf.k rs"kke~ voLFkkuke~ vk/kkjs.k lewg=;s"kq LFkkif;rqa 'kD;Urs&

dfBua æo% ok;oh;Ek~A bnkuhe~ ,dSd'k% ,rs"kke~ v/;;ua dqeZ%A

1- dfBuEk~& ;fn Hkoku~ defi dk"B[k.Ma iqLrda ok LFkkukUrja u;fr

vFkok cyç;ksxa djksfr rfgZ æ{;fr ;r~ rL; vkdkjs vk;rus ok fdefi

ifjorZua u HkofrA vr% ;L; vkdkj% vk;rua fuf'pra rr~ dfBufeR;qP;rs

;Fkk fge[k.M% bf"Vdk vklua iqLrdEk~A

1-2 æO;L; voLFkk%

 ikBkxrk% ç'uk% 1-1
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2- æo%& ;fn Hkor% lehis ik=s fdf¥~pr~ tyefLr rTtya Hkoku~

vU;fLeu~ p"kds ;fn LFkki;fr rfgZ æ{;fr ;r~ tyL; vkdkjL;

ifjorZua Hkofr fdUrq vk;ruL; uA rL;kFkZ% tya rkonso fr"BfrA vr%

,rk–'k% inkFkZ% ;L; vkdkj% ifjorZ~;rs vk;rua rq fuf'pra fr"Bfr

l æoinkFkZ% bR;qP;rsA æoinkFkZL; fo'ks"krk dkfpr~ Hkofr mifj"Vkr~

v/kksxfr%A

3 ok;oh;Ek~& ;fn Hkoku~ csyqu~ vFkok ikndUnqds ok;qa iwj;fr rfgZ rr~

vkdkjs.k c`gr~ HkofrA ,rsu rL; vkdkj% vk;rue~ mHk;efi ifjorZ~;rsA

vr% ok;ks% ¼xSLk½ vkdkj% vk;rua p mHk;efi fuf'pra u HkofrA

dfBu&æo&ok;oh;&voLFkk;k% vkf.odO;k[;k

çR;sdefi inkFkZ% ijek.kqfHk% vFkok v.kqfHk% fufeZrks Hkofr ;s p ijLijkr~

fdf¥~pr~ nwjeso fr"BfrA LoL; e/;fLFkrs% brLrr% l¥~pjfrA v;e.kq%

;kor~ lehis fr"Bfr ,rs"kq vkd"kZ.kcyefi vkf/kD;su dk;aZ djksfrA

bnkuha dfBuL; æoL; ok;oh;L; p vkf.odO;k[;ke~ voxPNke%A

1- dfBuEk~& dfBus inkFksZ v.ko% vfrlehis fr"BfUr ijLijEk~A v.kq"kq

fjäLFkkue~ vR;Yieso HkofrA v.ko'p rfLeu~ ,o LFkkus xfra dqoZfUrA

v.kq"kq vkd"kZ.kcya cgq vf/kda HkofrA rLeknso dfBua –<a dBksja p

Hkofr rL; vkdkjks·fi fuf'prks HkofrA ¼fp=- 1-2¼d½½

2- æo%& dfBukis{k;k æoinkFksZ v.ko% ijLijkr~ vf/kdnwjs fr"BfUrA

æoinkFksZ v.kq"kq dfBukis{k;k LFkkukf/kD;a fr"BfrA ;= v.ko% brLrr%

xfra dqoZfUrA dfBukis{k;k æoL; v.kq"kq vkd"kZ.kcya U;wua fr"BfrA vr%

æoinkFksZ vk—fr% fuf'prk u HkofrA ¼fp= 1-2 ¼[k½A

3- ok;oh;Ek~& dfBukis{k;k æokis{k;k p ok;oh;s inkFksZ v.ko% ijLijkr~
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nwjs HkofUrA rs"kq vkd"kZ.kcya p 'kwU;a HkofrA vr% v.kq% vf/kdLorU=rkiwoZda

l¥~pjfrA ,rLeknso dkj.kkr~ rs"kke~ vk—fr% fuf'prk u HkofrA ¼fp=

1-2 ¼x½A

dfBuL; æoL; ok;oh;L; dspu lkekU;k% xq.kk%

bnkuha fuEufyf[krlkj.;uqlkja o;a dfBuL; æoL; ok;oh;L; xq.kkuka

rqyukRede~ v/;;ua dqeZ%A

lkj.kh 4-1 Bksl] nzo o xSl ds xq.k/eksZa dk rqyukRde vè;;u

xq.kk% dfBus"kq æos"kq ok;oh;s"kq

1- vkdkj% fuf'pr% vfuf'pr% vfuf'pr%

2- vk;ruEk~ fuf'prEk~ fuf'prEk~ vfuf'prEk~

3- v.kq"kq vkd"kZ.kEk~ vR;f/kdEk~ dfBukis{k;k çk;% 'kwU;Ek~

U;wuEk~

4- v.kq"kq LFkkuEk~ ijLija fdf¥~pr~ nwjs vR;f/kda nwjEk~

lUu)Ek~ fr"Bfr

  ¼d½ dfBue~           ¼[k½ nzo%             ¼x½ ok;oh;e~

fp=e~ 1-2
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inkFkkZuke~ voLFkkifjorZuEk~

inkFkkZ% ,dn'kkr% voLFkkUrjs"kq ifjorZf;rqa 'kD;Urs A o;e~ ,rr~

lk/kf;rqa tye~ ,deqnkgj.k:is.k LohdrqaZ 'kDuqe%A tya ;Pp o;a ikukFkaZ

LukukFkaZ ç{kkyukFkaZ ikdkFkZe~ mi;qTegs rr~ æoinkFkZ%A ;fn o;a rr~

vYirkisu fgea dqeZ% rfgZ rL; dfBukoLFkk HkofrA ;fn p tys vf/kda

rkia ;PNke% rfgZ rr~ ok"ia HkofrA lSo ok;oh;koLFkkA ok"ia ;nk 'khrya

Hkofr rnk iqu% rr~ tya HkofrA ,oEçdkjs.k o;a i';ke% fgea tya ok"ia

,dL;So inkFkZL; fHkUukoLFkk%A ,rr~ 1-3 fp=s.k voxPNke%&

1- fjäLFkkua iwj;r

¼i½ æO;L; frlz% voLFkk% --------------- rFkk p --------------- HkofUrA

¼ii½ æO;a ----------------- vko`.kksfr rfLeu~ p --------------------- fr"BfrA

¼iii½ dfBuL; vk;rua -------------------------------- p fuf'pra fr"BfrA

¼iv½ æoL; ---------------- fuf'pre~ vkdkj'p ------------------ fr"BfrA

fp=e~ 1-3

 ikBkxrk% ç'uk% 1-2
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2- ¼d½-  d- inkFkZ% d%A

¼[k½-  fda uke æO;Ek~

3- fuEufyf[krs"kq okD;s"kq lehphuL; ¼½ vlehphuL; ¼½ fpàa

LFkki;rqA

¼i½ inkFkZ% ,dçdkjdS% d.kS% fuehZ;rsA ¼ ½

¼ii½ æO;L; frlz% voLFkk% HkofUrA ¼ ½

¼iii½ dfBuinkFkZL; vk;rue~ vkdkj'p ifjorZf;rqa 'kD;rsA ¼ ½

¼iv½ æoL; v.kq"kq fo|ekua LFkkua ok;oh;inkFkZL; v.kq"kq fo|ekusH;%

LFkkusH;% vf/kdEk~A ¼ ½

¼v½ ok;oh;inkFkZL; vk;rue~ vkdkj'p mHk;e~ vfuf'prEk~A ¼ ½

4- æO;a dklq voLFkklq çkI;rs mP;rkEk~A

rRo& çk;% o;a i';ke% cgo% inkFkkZ% rFkk HkofUr ;s ,dçdkjdS%

ijek.kqfHk% fuehZ;Urs ;Fkk vDlhtUgkbMªkstu~ lqo.kaZ rkeza jkSI;a ykSga

ukbVªkstUDyksfjUlYQeSZXuhf'k;E,sY;qfefu;e~ bR;kn;%A ,rk–'kinkFkkZ% ;s

leçdkjdS% ijek.kqfHk% fuehZ;Urs rÙofeR;qP;UrsA

,rkoRi;ZUra 109 rÙokuka Kkua tkra ;s"kq 92 rÙoa çk—frd:is.k çkIrEk~A

rÙokuka jklk;fud% ladsr%

,rkoRi;ZUra 109 rÙokuke~ vuqlU/kkua —ra orZrs ;s"kq dspu /kkro% ¼ykSg%

lqo.kaZ rkeze~ bR;kn;%½ dspu p v/kkro% dfBu:is.k ¼vk;ksMhu] lYQj

1-3 rÙoa ;kSfxda p
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dkcZUk~½ ok;oh;:is.k p ¼DyksfjUk~] vDlhtUk~] ukbVªkstUk~½ æo:is.k ¼czksehUk~½

çkI;rsA ;rks fg ,rs"kka rÙokuka ukekfu LerqaZ u 'kD;Urs vr% çR;sda rÙoa

fo'ks"kladsr}kjk fy[;rsA v;a ladsr% rÙoL; xzhd~&ukEu% ySfVUk~&ukEu%

ok vk|k{kjs.k vkfne};k{kjs.k ok çn'kZ~;rsA ds"kkapu rÙokuka ladsr% rs"kka

fgUnhHkk"kk;ka vkaXyHkk"kk;ka ySfVu&Hkk"kk;ka ok ukekfu rs"kka ijek.kqHkkj'p

v/kksfyf[krlkj.;ka çnf'kZrkfuA &

lkj.kh 1-2 ds"kkapu rÙokuka fgUnhHkk"kk;ke~ vkaXyHkk"kk;ka ySfVUk~&Hkk"kk;ka

ok ukekfu rFkk ladsr% ijek.kqHkkj'p

rÙoL; fgUnhuke rÙoL; ySfVu~ rÙoL; ijek.kqHkkj%

uke~ jklk;fudladsr%

dkcZu (Cabon) Carbonium C 12

gkbMªkstu~ (Hydrogen) Hydrogenium H 1

vkWDlhtu (Oxygen) Oxygenium O 16

,sY;qfefu;e~ (Aluminium) Aluminum Al 27

jkSI;Ek~ (Silver) Argentium Ag 108

ukbVªkstu~ (Nitrogen) Nitrum N 14

fVu~ (tin) Stannum Sn 119

ftad (Zinc) Zincum Zn 65

yksge~ (Iron) Ferrum Fe 56

lksfM;e~ (Sodium) Natrum Na 23

Dyksfju~ (Chlorine) Chlorum Cl 35-5

rkeze~ (Copper) Cuprium Cu 63-5
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;kSfxdEk~

;kSfxda }kH;ke~ vFkok }~;f/kdS% ijek.kqfHk% jklk;fudla;kstusu fuehZ;rsA

;kSfxdL; ?kVdijek.ko% HkkSfrdfof/kuk i`FkDdrqaZ u 'kD;UrsA ;kSfxda

uwrua fdf¥~pr~ inkFkksZ HkofrA ,rL; xq.kk% rÙoL; vFkok inkFkZL;

xq.k/kekZH;ka fHkUuk% HkofUrA vf/kdk% jklk;fudinkFkkZ% ;kSfxdk% HkofUrA

yo.ka 'khjkFkksFkkLQfVdkjhukSlknj 'kdZjk lY¶;wfjd~ vEye~ bR;knhfu

;kSfxdL; mnkgj.kkfuA

jklk;fudlw=kf.k

;Fkk rÙokuka ijek.ko% ladsrS% fy[;Urs rFkSo ;kSfxdL; v.ko%

jklk;fudlw=S% fy[;UrsA dL;kfi inkFkZL; jklk;fudlw=S% vLekfHk%

rL; inkFkZL; v/kksfyf[krk% fo"k;k% Kk;Urs&

1- inkFkZ% dfrfHk% jklk;fudrÙoS% fuehZ;rsA

2- rL; ,dfLeu~ v.kkS çR;sda rÙoL; fd;Ur% ijek.ko% vklu~

3- rL; v.kks% v.kqHkkj% d%

mnkgj.kkFkaZ o;a tkuhe% ;r~ tyL; ,d% v.kq% gkbMªkstu~ bR;L;

ijek.kq};e~ vDlhtu~ bR;L; ijek.kq% bR;usu fuehZ;rsA vr% ;fn

o;e~ vL; jklk;fudlw=a ysf[krqfePNke% rfgZ rr~ Hkfo";fr H2O A

,oEçdkjs.k Xywdksl~ bR;L; ,dfLeu~ v.kkS] dkcZu~ bR;L; 6] gkbMªkstu~

bR;L; 12 rFkk vDlhtu~ bR;L; 6 ijek.ko% fr"BfUrA vr% Xywdksl~

bR;L; jklk;fudlw=a Hkofr C6H12O6 ;r~ v.kqlw=feR;qP;rsA

Xywdksl~ bR;L; v.kqHkkja Kkrqa o;a dkcZu~ gkbMªkstu~ vDlhtu~ bR;srs"kka

ijek.kqHkkj% Ks;%A ;Pp ,oa dkcZu~ bR;L; ijek.kqHkkj% Hkofr 12] gkbMªkstu~
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bR;L; ijek.kqHkkj% 1] vkDlhtu~ bR;L; ijek.kqHkkj% 161A vr% o;a

Xywdksl~ bR;L; ijek.kqHkkje~ ,oa onke% ;rks fg Xywdkst bR;L;

v.kqlw=efLr& C6H12O6 vr% v.kqHkkjks Hkofr& 6 x C bR;L; ijek.kqHkkj%
12 x H bR;L; ijek.kqHkkj% 6 x O bR;L; ijek.kqHkkj% fefyRok ;% Hkkjks

HkofrA

= 6 x 12 + 12 x 1 + 6  x 16

= 72 + 12 + 96

= 180

blh izdkj] ge vU; ;kSfxdksa dk Hkh v.kqHkkj Kkr dj ldrs gSaA

dqN lkekU; :i ls iz;ksx vkus okys ;kSfxdksa ds jklk;fud lw=k uhps

fn, x, gSa&

lk/kkj.k uer& NaC1 dkfLVd lksMk& NaOH

csfdax ikmMj& NaHCO3 oL=ç{kkyukFkaZ lksMk& Na2CO3

'kdZjk& C12H22O11 uhya FkksFkk& CuSO4 .5H2O

'osrjktk'e& CaCO3 LQfVdkjh& K2SO2 .A12 (SO4), .24H20

ukSlknj& NH2C1

la;kstdrk

fofHkUurÙokuka ijek.ko% fefyRok ;ksfxdkuke~ v.kq% Hkofr ;Fkk tyL;

,d% v.kq% gkbMªkstu~ bR;L; ijek.kq};su rFkk vDlhtu~ bR;L; ijek.kquk

,dsu fefyRok fuehZ;rsA dL;kfi jklk;fudrÙoL; la;kstu{kerk ,o

rL; la;kstdrk bR;qP;rsA mnkgj.kkFkaZ&
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HC1 esa C1 bR;L; la;kstdrk ¾1

H20 esa O bR;L; la;kstdrk ¾2

NH3 esa N bR;L; la;kstdrk ¾3

CH4 esa C bR;L; la;kstdrk ¾4

,rs"kq ;kSfxds"kq Dyksjhu~ vkDlhtu~ ukbVªkstu~ dkcZu~ bR;srs"kke~ ,dSdijek.kquk

gkbMªkstu~ bR;L; Øe'k% 1, 2, 3, 4 ijek.kwu~ ;kstf;Rok HC1¼gkbMªkstu~

vEyEk~½ H2O ¼tyEk~½ NH2 ¼veksfu;k½] CH4 ¼ehFksu½ bR;srkfu fuehZ;UrsA

vr% ,rs"kka rÙoka la;kstdrk Øe'k% 1, 2, 3, 4 p Hkfo";frA

jklk;fudlehdj.kEk~

dL;kf'pnfi jklk;fud&vfHkfØ;kFkaZ };ks% vFkok }~;f/kdkuka inkFkkZuke~

vko';drk HkofrA ,rs inkFkkZ% ;S% vfHkfØ;k Hkofr dkjdk ¼Reactants½

bR;qP;UrsA vfHkfØ;k;k% Qy:is.k ;s inkFkkZ% fuehZ;Urs rs mRikfnrk%

¼product½ bR;qP;UrsA jklk;fudlehdj.kys[kukFkaZ };ks% inkFkZ;ks% e/;s

rhjfpàa LFkkfirEk~A ,rr~ fuEusu mnkgj.ksu cks/;rsA ;fn o;a eSXuhf'k;e~

vkDlhtUk~&e/;s Toky;ke% rfgZ eSXuhf'k;e~ vDlkbM Hkofr Å"kek p

fuxZPNfrA ,rr~ 'kCnS% ,oa fyf[krqa 'kD;rs&

eSXuhf'k;e~ vDlhtu~ eSXuhf'k;e~ vkDlkbM Å"kek

vL;ke~ vfHkfØ;k;ka eSXuhf'k;e~ rFkk vDlhtu~ dkjdk ¼Reactants½

rFkk p mRiUuinkFkZ% ¼fØ;kUrs çkIr% inkFkZ%½ eSXuhf'k;e~ vDlkbM

mRikfnr% ¼product½ bR;qP;rsA

HC1 (gkbMªkstu vEy

NH2 (veksfu;k)] CH
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;fn 'kCnL; LFkkus mifj nÙkkuka inkFkkaZ jklk;fuda lw=a fy[kke% rfgZ

mijksäk vfHkfØ;k fuEuksälehdj.ksu fyf[krqa 'kD;Urs&

2Mg = O2 — 2 MgO + Åek

,rr~ jklk;fuda lehdj.kfeR;qP;rsA

1- fuEufyf[krs"kq fda lk/kkj.kyo.kL; lw=Ek~

¼d½ Nac1 ¼[k½ CaC12 ¼x½ Cu ¼?k½ Ag

2- rkezL; ladsra fy[krq

3- ukSlknjL; rFkk laxeeZjL; jklk;fuda lw=a fy[krqA

4- tyL; v.kqlw=a H2OA rL; ijek.kqHkkje~ vocks/k;rqA

¼çnÙkEk~& gkbMªkstu bR;L; ijek.kqHkkj% 1 vDlhtu~ bR;L;

ijek.kqHkkj% 16½

;fn tys fdf¥~pr~ 'kdZjka rFkk yo.ka feJ;ke% rfgZ fdf¥~pr~ ija rs

ikuh;s fefJra Hkofr tys p u –';rsA tya fe"Va rFkk yo.kkäa p

vo';a HkofrA tyL; 'kdZjk;k'p feJ.ksu vFkok tyL; yo.kL; p

feJ.ksu o;a };ks% fdf¥~pr~ feJ.ka çkIuqe%A ,oEçdkjs.k }kS }~;f/kdk% ok

inkFkkZ% dsufpnfi vuqikrsu feJh;Urs psr~ rr~ feJ.ka çkI;rsA ,oEçdkjs.k

fuEcikuh;a f'kdath] 'kdZjkçik.kda m".kksiLdj% ¼xeZelkyk½ lkeqfædtye~

bR;kfnda loZefi feJ.kL; mnkgj.kEk~A vrLrs inkFkkZ% rs }kH;ka

1-4 feJ.ke~

 ikBkxrk% ç'uk% 1-3
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}~;f/kdS% ok fuehZ;Urs rs feJ.kinkFkkZ% bR;qP;UrsA vLekda prq"kqZ ik'kZ~os"kq

çkIrk% ok;o% vfi feJ.kinkFkkZ ,oA ;= cgqçdkjdk% ok;o% ¼xSl½ ;Fkk

vDlhtu~ ukbVªkstu~ lYQj&Mkb&vDlkbM] dkcZuMkb&vDlkbM

bR;knhfu çkI;UrsA

Hkofn~Hk% fda drZO;a& fefJr&;kSfxd;ks% rqyukA

Hkork fdfe"VE& 'kdZjk] VsLVVîwc] fLiZV~] nhi%] tye~ bR;knhfuA

dFka Hkork dfj";rs& fdf¥~pr~ 'kdZjka VsLVVîwCk~&e/;s

LFkkif;Rok m".ka dqoZUrqA 'kuS% 'kuS% l 'kdZjkinkFkZ% dfi'ko.kksZ

Hkfo";frA brks·fi m".krk lEik|rs psr~ —".ko.kksZ Hkfo";frA

v;a —".kinkFkZ ,o dkcZu~ bfrA ;fn VsLVVîwc~ /;kusu i';fUr

rfgZ æ{;fUr ;r~ mifj tyL; fcUno% lfUrA rL;kFkZ% 'kdZjk

u rkfÙod% inkFkZ% vfi rq ;kSfxd%A 'kdZjk;ka dkcZu~ gkbMªkstu~

vDlhtu~ p fr"BfUrA

vijr'p ;rks fg 'kdZjk;k% çik.kda tysu 'kdZj;k p Hkofr

rsu rr~ ,da feJ.ka HkofrA

Hkork fda –"VEk~& 'kdZjk;ke~ m".kk;ka —rk;ka lk Lo?kVds"kq

ifjorZ~;rsA rL;k'p tye~ mifj ,df=ra HkofrA

fu"d"kZ%& 'kdZjk ;kSfxd% inkFkZ% rL;k% çik.kda feJ.kEk~A

fØ;kdyki% 1-1
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rÙo&;kSfxd&feJ.k;ks% vUrjEk~A

rÙoL; ;kSfxdL; feJ.kL; vkf.odO;oLFkk/kkjs.k ,rs"kka inkFkkZuka xq.kk%

fHkUuk% HkofUrA fuEufyf[krlkj.;ka rÙo&;kSfxd;ks% rFkk feJ.k;kSfxd;ks%

vUrja çnf'kZrEk~A

lkj.kh 4-3 rÙo;ksfxd;ks% vUrjEk~

rÙoEk~ ;kSfxdEk~

1- dsoye~ ,dçdkjdS% ijek.kqfHk% 1- fofHkUuçdkjdS% ijek.kqfHk%

fufeZrks HkofrA la;ksT; HkofrA

2- uwrinkFksZ"kq fo?kVf;rqa u 2- ,dkf/kdinkFkSZ% fo?kVf;rqa

'kD;rs 'kD;rsA

lkj.kh 4-4 feJ.k;kSfxd;ks% vUrjEk~

feJ.kEk~ ;kSfxdEk~

1- vo;okuka dks·fi fuf'pr% 1- vo;okuka fuf'pr% vuqikr%

vuqikr% ukfLrA vfLrA

2- uwrinkFksZ"kq fo?kVf;rqa u 2- ljylk/kuS% vo;ok% i`FkDdrqaZ

'kD;rsA u  'kD;UrsA

3- feJ.kL; loksZ·fi va'k% 3- ;kSfxdL; loZfLeu~ vfi va'ks

la?kVuleks u HkofrA ijek.kwuka la?kVua lekua HkofrA

4- Loko;oL; xq.kku~ çn'kZ;fUrA 4- Loko;okfrfjäku~ uwruxq.kku~

çn'kZ;fUrA
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1- fuEufyf[krs"kq fda lehphua fd¥~p vlehphuEk~

¼i½ feJ.kL; losZ"kka inkFkkZuke~ vuqikr% leku% HkofrA ¼ ½

¼ii½ ok;q% fofHkUuxSl&inkFkkZuka feJ.ka HkofrA ¼ ½

¼iii½ fuEcikuh;e~ ,da ;kSfxdEk~A ¼ ½

2- vius nSfud thou ls feJ.k ds dksbZ rhu mnkgj.k nhft,A

3- rRo vkSj ;kSfxd esa dksbZ ,d varj fyf[k;sA

fuEcikuh;a rFkk f'kdath bR;u;ks% fuekZ.kkFkaZ o;a ikuh;a fuEcjl% 'kdZjk

ijLija fefJra HkofrA bna Hkofr fdf¥~pr~ feJ.kEk~A vf/kdk% inkFkkZ%

;ku~ o;a Loik'kZ~os i';ke% rs fefJrk ,o HkofUrA mnkgj.kkFkaZ nqX/ka rØa

e`fÙkdk ok;q% bR;knhfuA i;ksfgeEk~ ¼vkblØhe½ vFkok dqYQh ds"kk¥~pu

inkFkkZuka feJ.kEk~A ;fn HkzkUR;k dspu inkFkkZ% fefJrk% HkofUr rfgZ

1-5  feJ.kL; fofHkUu?kVdkuka i`FkDdj.kEk~

fp=e~ 1-4 i`FkDdj.ka gLrsu

 ikBkxrk% ç'uk% 1-1
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ijLijkr~ i`FkDdj.kh;a HkofrA ijUrq cgq= i`FkDdj.ka fdf¥~pr~

dfBua HkofrA ,rk–'kfLFkfr"kq inkFkkZuke~ vuk;klsu i`FkDdj.kkFkaZ o;a

fHkUuçdkjdkuka fo'ks"kfo/khuka ç;ksxa dqeZ% ;Fkk gLrsu i`FkDdj.ke~

m/kZ~oikrua ok"iue~ vo{ksi.ke~ bR;kfn%A bnkuhe~ ,rs"kka fo"k;s la{ksis.k

tkuhe%A

i`FkDdj.ka gLrsu (Handpicking)

HkoUr% –"VoUr% L;q% x̀gs"kq 'kL;s"kq f}nys"kq ¼nky½ ok y?kqçLrjk.kka ìFkDdj.ka

gLrsu HkofrA b;eso fØ;k iquufeR;qP;rsA ,rr~ lEHkofr ;rks fg

feJ.ks"kq fefJrkuka inkFkkZuka o.kZ% vkdkj% 'kL;f}nysH;% fHkUuks HkofrA

¼fp= 1-6½

fu"io.ke (Winnowing)

fda Hkoku~ vo/kkua —roku~ ;r~ x̀gs"kq r.Mqyku~ xks/kweku~ ok dFka ifj"djksfrA

,rku~ fu"io.kh—R; i`FkDdjksfr ifj"djksfr pA xks/kwes"kq çLrjku~ 'kwisZ.k

i`FkDdjksfrA

fp=e~ 1-5 fu"io.ke
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fda Hkoku~ –"Voku~ ;nk {ks=s"kq xks/kwe'kL;kfu çLrqrkfu HkofUr

xks/kweotZ~;;ks% p i`FkDdj.ka dj.kh;a Hkofr rnk —"kd% xks/kwer}tZ~;;ks%

feJ.ka 'kwisZ LFkkif;Rok mifj"Vkr~ fu"io.khdjksfr ¼ikr;fr½A ,rRdj.ksu

otZ~;a ;r~ U;wuHkkj;qäa rr~ ok;quk uh;rsA xks/kwe'p Hkkj;qäRokr~ v/k%

irfrA rr~ ifj"—R; LohfØ;rs A ,oa çdkjs.k xks/kwe% r}tZ~;a p

i`FkfDØ;rsA ¼fp=a 1-7½

iquuEk~ (Seiving)

x`gs ekrk lqfi"VL; rnkojdsH;% i`FkDdrqaZ frrm bR;L; ç;ksxa djksfrA

frrmuk rs inkFkkZ% i`FkfDØ;Urs ;s"kka d.kkuke~ vkdkj% fHkUu% HkofrA

ckyqdkefi ,oEçdkjs.k ,o O;korZ;frA ¼fp= 1-8½

v;LdkUref.kuk (By magnet)

feJ.ks ;fn ,oa inkFkZ% çkI;rs ;r~ v;LdkUref.kl–'k% vkd"kZd% rfgZ

rr~ v;LdkUref.kuk i`FkDdrqaZ 'kD;rsA ;fn dk"BinkFksZ ykSgpw.kaZ fefJra

Hkofr rfgZ rr~ ,oEçdkjs.kSo i`FkfDØ;rsA ¼fp= 1-9½

fp=e~ 1-6
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Å/kZ~oikruEk~ (Sublimation)

Hkofn~Hk% –"Va L;kr~ ;r~ o;a ;nk uSiFkyhu~ bR;L; xksfydka oL=s"kq

LFkki;ke% rfgZ rr~ 'kuS% 'kuS% foyqIra HkofrA fda Hkoku~ KkrqfePNfr rr~

dFka HkofrA ,rr~ ,rLekr~ Hkofr ;rks fg dspu dfBuinkFkkZ% æo:is.k

ifjorZua fouSo ok"ik HkofUrA fda Hkork dnkfi vo/kkusu –"Va iwtklq

ToY;eku% diwZj% ,rL;So mnkgj.kEk~A ;fn fefJrinkFksZ"kq df'pr~ ,rk–'k%

inkFkksZ Hkofr ;% dfBu% æo:is.k ifjorZua fouSo ok"iks Hkofr rfgZ ,r;k

çfØ;;k rr~ i`FkfDØ;rsA æo:is.k ifjorZua fouk ok"iRosu :ikUrjL;

uke Å/kZ~oikrufefrA

,rka çfØ;ke~ voxUrqa o;e~ vk;ksfMu~ rFkk ckyqdk;k% feJ.ka LohdqeZ%A

rr~ ikslZyhu~ bR;fLeu~ ik=s LFkkif;Rok rL; ik=L; mifj rwyL;

vkPNknua dqeZ%A bnkuha rr~ ik=a o;a ykSgtkys LFkkif;Rok m".ka dqeZ%A

m".krka çkI; vk;ksMhu~ xSLk~&:is.k ifjorZrsA rL; ok"ie~ vkPNkndL;

'khryHkkxs fr"BfrA fldrk p ik=s fHkUua fHkUua fr"BfrA ¼fp= 1-10½

fp=e~ 1-7
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ok"iuEk~ (Evaporation)

leqæL; tykr~ yo.ka çkIrqa o;a ok"iufo/ks% ç;ksxa dqeZ%A ,rnFkaZ tya

dfLeaf'pr~ xrsZ LFkkif;Rok vkriifjr% R;tke% A lw;ZL; rkisu tya

ok"ihHkwra Hkofr yo.ka p uhpkS% fr"BfrA HkoUr% x̀gs"kq yo.kkäikudkr~

yo.ka çkIrqa ikude~ m".ka dqeZ% rr% tya foyksI; yo.ka çkIuqe%A ¼fp= 1-11½

fuL;UnuEk~ (Filtration)

fldrk;k% tyL; feJ.ka fuL;Unufof/k}kjk i`FkDdrqaZ 'kD;rsA fp=kuqlkja

iqVdik=s O;korZui=a ¼QhYVj~ isij½ LFkkif;Rok fldrktya 'kuS% 'kuS%

r= ns;Ek~A tya uhpkS% xfe";fr fldrk p mifj LFkkL;frA ¼fp= 1-12½

volknua fud.Bua p (Sedimentation and Decantation)

;fn Hkoku~ fldrkty;ks% feJ.ke~ ,dfLeu~ ik=s LFkki;fr rfgZ æ{;fr

;r~ fldrk 'kuS% 'kuS% v/k% xPNfrA fldrk volkfnrk HkofrA ,rr~

volknufeR;qP;rs ¼sedimentation½A tyeqifj vk;kfr rPp ìFkfDØ;rsA

;nk mifj fLFkra 'kq)a tye~ vU;fLeu~ ik=s LFkkI;rs rnk rr~

fud.BufeR;qP;rs¼decantation½ fp=kf.k 1-13¼d½] 1-13¼[k½ voyksD;UrkEk~A

Hkkj.kEk~ (Loading)

v'kq)a tya ;fn fdf¥~pr~ dkya ;kor~ LFkki;ke% rfgZ fda HkofrA ekfyU;a

'kuS% 'kuS% v/k% xPNfrA fdUrq fdf¥~pr~ dEiua fØ;rs psr~ ekfyU;a iqu%

tys fefJra HkofrA bnkuha LQfVdkjh bfr lw=s c)~ok efyus tys LFkkI;rs

psr~ fda Hkofr voyksD;rkEk~A LQfVdkjhd.kS% lg ekfyU;d.kk% Hkkj;qäk%

HkofUr rsu v/k% vf/kfr"BfUr rL;kFkZ% volkfnrk% HkofUrA vuUrja p

fud.BuçfØ;;k ìFkfDØ;UrsA v;a fof/k% Hkkj.kfeR;qP;rsA
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vkloue~ (Distillation)

Hks"ktL; fuekZ.kkFkZe~ vklqra tyeisf{krEA ç;ksx'kkyklq vuqlU/kkukFkZefi
vklqra tyeisf{krEk~A vklqra tya ¼Distilled water½ vkloufof/kuk
çkI;rs A  v=kxkS tyeq".ka lEik| ok"iRosu ifj.keua fØ;rs A  ;Pp

,d=h—R; 'khryh—R; p vLekfHk% vklqra tya yH;rsA

Hkofn~Hk% fda drZO;Ek~& yo.kdiwZj;ks% feJ.kL; i`FkDdj.kEk~

Hkorka fda ç;kstuEk~& yo.ka] diwZj%] dwih] m".ka tyEk~A

dFka Hkofn~Hk% fØ;sr& ,dL;ka dwI;ka yo.kdiwZj;ks% feJ.ka laLFkkI;

rL; eq[ka fin/kkrqA lk dwih m".ktys LFkkI;rs psr~ diwZj% m".kks HkwRok

'osr/kweRosu ifjorZf;";rsA dwI;k% mifjHkkxs p 'khryks HkwRok ,d=hHkofrA

HkoUr% æ{;fUr ;r~ Å/kZ~oikruçfØ;;k yo.kkr~ diwZj% vuk;klsu

i`FkDdrqaZ 'kD;rsA yo.ka dwI;ka fr"BfrA

fu"d"kZ%& ,oa çdkjs.k yo.kdiwZj;ks% feJ.ka i`FkDdrqaZ 'kD;rsA

1- fuEufyf[kra i`FkDdrqaZ Hkoku~ da fof/ke~ vkJf;";rsA

¼i½ uhyjktk'e&'osrjktk'euks% [k.MkUk~

¼ii½ lkxjtykr~ yo.kEk~

¼iii½ ckyqdk&y?kqçLrj;ks%

¼iv½ pk;i=sH;% ykSgpw.kkZUk~

fØ;kdyki% 1-2

 ikBkxrk% ç'uk% 1-5
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2- dL;kfi dfBuL; fouk æoRosu ok"iRosu :ikUrja ----------------- mP;rsA

¼i½ ok"iua

¼ii½ fud.BuEk~

¼iii½ Å/kZ~oikruEk~

¼iv½ iquuEk~

• æO;a LFkkueko`.kksfr rfLeu~ Hkkj'p HkofrA

• dfBuRoa æoRoa ok;oh;Roa æO;L; frlz% voLFkk%

• dfBuinkFkZL; vk;rue~ vkdkj% fuf'pr% HkofrA æoinkFkZL; vk;rua

fuf'pra Hkofr fdUrq vkdkj% fuf'prks u HkofrA ok;oh;inkFkZL;

vk;rue~ vkdkj% mHk;efi vfuf'pra HkofrA

• ijek.kq% inkFkZL; yf?k"B% va'k% ;fLeu~ rL; inkFkZL; losZ·fi xq.kk%

fr"BfUrA ijek.kwuka esyusu v.kqHkZofrA

• ,dL;So rÙoL; }kH;ka }~;f/kdSokZ ijek.kqfHk% v.kqHkZofrA

• };ks% rrks·f/kdkuka inkFkkZuka jklk;fudla;kstusu ;kSfxda HkofrA

• };ks% rrks·f/kdkuka ok rÙokuka ;kSfxdkuka dsufpnfi vfuf'prkuqikrsu

fuehZ;rs rr~ feJ.kfeR;qP;rsA

• feJ.kkr~ 'kq)inkFkZ% gLrsu i`FkD—R; fu"io.kkr~ iquukr~ ok"iukr~

fud.Bukr~ bR;kfnfo/ks% çkI;rsA

HkoUr% fda f'kf{kroUr%
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• fdefi jklk;fuda rÙoa rL; uke O;frfjP; ladsrsukfi fyf[krqa

'kD;rsA

• jklk;fudlehdj.ksu dL;kf'pr~ vfHkfØ;k;k% ?kVdkuka rFkk p

rLekr~ fufeZrkuka inkFkkZuka fo"k;s Kkrqa 'kD;rsA

1- dfBuL; æoL; ok;oh;inkFkZL; =hf.k mnkgj.kkfu nh;UrkEk~A

2- v.kqijek.oks% vUrja Li"VhfØ;rkEk~A

3- efyutya Hkkj.kfof/kuk 'kq)hfØ;rsA Hkkj.kfo/kkS d% inkFkZ mi;qT;rsA

4- fuEufyf[krinkFksZ"kq rÙoa feJ.ka i`FkfDØ;rkEk~A

tya] yo.kEk~] ikjn%] ykSga] dk"Ba] ukbVªkstUk~] gkbMªkstUk~] vDlhtu]

'kdZjk] DyksfjUk~] pk'kuh] ukSlknj] m".kksiLdj%] HkksT;lksMkA

5- ukSlknj&ckyqdkfeJ.ka dFka O;korZf;rqa 'kD;rsA

6- ;kSfxda fdeqP;rsA mnkgj.k};a çLrw;rkEk~A

7- la;kstdrk dkA mnkgj.ksu cks/k;rqA

8- jklk;fudlw=a fdEk~A rsu fda Kkua çkI;rsA mnkgj.ka nh;rkEk~A

9- vkloufo/ks% lfp=a o.kZua çLrw;rkEk~A

ikBkUrk% ç'uk%
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d{kk & ˆ

1-1

1- ijek.kq%

2- ijek.kq};Ek~

3- inkFkZL; l y?kqd.k% ;fLeu~ inkFkZL; losZ·fi xq.kk% fr"BfUr]

;'p LorU=fLr"BfrA

1-2

1- ¼d½   dfBua] æo%] ok;oh;a ¼xSl½

¼[k½   LFkkua] Hkkj%

¼x½   vkdkj%

¼?k½   vk;ruEk~] vfuf'prEk~

2- inkFkZ% ¼æO;a½ LFkkueko`.kksfr rfLeu~ Hkkj'p HkofrA

3- ¼i½  lehphuEk~

¼ii½ lehphuEk~

¼iii½ vlehphuEk~

¼iv½ lehphuEk~

4- frlz% dfBuRoa æoRoa ok;oh;RoEk~

mÙkjekyk
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d{kk & ˆ
1-3

1- NaC1

2- Cu

3- (i) NH4C1

(ii) CaCO3

4- H2O

2 x H + O

2 x 1 + 6 = 18

1-4

1- (i) vlehphuEk~] (ii) lehphuEk~ (iii) vlehphuEk~

2- fuEctyEk~] yLlh] ok;q%] xjeelkyk] lkeqfæda tye~ bR;kfnA

3- rÙoEk~& ,dçdkjdS% ijek.kqfHk% fuehZ;rsA

;kSfxd & fofHkUu izdkj ds ijek.kqvksa ds ijLij la;kstu ls

curk gSA

1-5

1- (i)   gLrsu i`FkD—R;

(ii)  ok"iuEk~

(iii)  iquuEk~

(iv)  v;LdkUref.kuk

2- Å/kZ~oikrukRk~


