
\mw apºv ]Tn-®Xv

$ Nm¿Pp≈ B‰-ß-fmWv Atbm-Wp-Iƒ

$ Nm¿Pp≈ B‰w {Kq∏p-I-fmWv dmUn-°-ep-Iƒ

$ Hcp aqe-I-Øns‚ _mly-X-a-sj-√nse Ce-Ivt{Sm-Wp-IfpsS FÆ-

amWv AXns‚ kwtbm-PIX \n¿W-bn-°p-∂-Xv

$ Nne aqe-I-ßƒ°v H∂n-e-[nIw HmIvko-I-c-Wm-hÿ D≠v

$ Hcp X∑m-{X-bnse hnhn[ B‰-ß-fpsS BsI At‰m-anI

amkmWv  tamfn-Iyp-em¿ -am-kv.

$ cmk-_-‘-\-Øn-te¿s∏-́ n-cn-°p∂ Ce-Ivt{Sm-Wp-Isf BI¿jn-

°m-\p≈ Hcm-‰-Øns‚ Ign-hns\ AXns‚ CeIvt{Sms\K-‰n-

hn‰n F∂p ]d-bp-∂p.

$ ]ocn-tbm-UnIv tS_n-fn¬ CS-Øp-\n∂p he-tØm´p t]mIp-

t¥mdpw aqe-I-ß-fpsS CeIvt{Sms\K-‰n-hn‰n IqSp-∂p.

ck-X-{¥-Øns‚ `mjck-X-{¥-Øns‚ `mjck-X-{¥-Øns‚ `mjck-X-{¥-Øns‚ `mjck-X-{¥-Øns‚ `mj1
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ck-X-{¥-Øns‚ `mjck-X-{¥-Øns‚ `mjck-X-{¥-Øns‚ `mjck-X-{¥-Øns‚ `mjck-X-{¥-Øns‚ `mj

ckX-{¥w, Du¿P-X-{¥w, Poh-imkv{Xw, KWn-Xw F∂n-h-bnse ]e Bi-b-ßƒ

\nßƒ N¿®-sNbvXp Ign-™p.  Hmtcm imkv{X-im-Jbv°pw AXn-t‚-Xmb ̀ mjbpw

Bi-b-hn-\n-a-b-Øn-\p≈ Iogvh-g-°-ßfpw D≠v F∂ Imcyw \nßƒ CXn-\Iw a\-

 n-em-°p-Ibpw imkv{X-Øns‚ ̀ mj D]-tbm-Kn-°p-Ibpw sNbvXn-´p-≠v.  Xpcniv

F∂p ae-bm-f-Ønepw blue vitriol F∂v Cw•o-jnepw t]cp≈ ]Zm¿Y-Øn\v ck-X-

{¥-Øn¬ tIm∏¿ kƒt^‰v F∂mWp t]cv F∂p \nßƒ°-dn-bmw.  kwbp-‡-ß-

fpsS \ma-I-c-W-sØ-°p-dn®v ck-X-{¥-⁄-∑m¿ AwKo-I-cn-®n-´p≈ Nne \nb-a-ßsf

ASn-ÿm-\-am-°n-bmWv Cu t]cp \¬In-bn-cn-°p-∂-Xv.  Bh-iy-amb kµ¿`-ß-

fn¬ CuSO4.5H2O F∂ cmk-kq-{X-ap-]-tbm-Kn®pw CtX kwbp-‡sØ kqNn-∏n-

°p-∂p.  Cu cmk-kq-{Xhpw Nne \nb-a-ßsf ASn-ÿm-\-am-°n-bmWp \¬Ip-∂-

Xv.  \n›n-X-amb \nb-a-ßsf ASn-ÿm-\-am-°n-bp≈ \ma-I-cWw ck-X-{¥-Øn¬

AXy-[nIw {]m[m-\y-ap-≈-Xm-Wv.  Hcp ]Zm¿Y-Øns‚ cmk-kq-{X-Øn¬, AXn-e-S-

ßn-bn-cn-°p∂ aqe-I-ßƒ am{X-a√ B‰-ß-fpsS FÆhpw kqNn-∏n-°p∂p.  cmk-

{]-h¿Ø-\-ßƒ hni-Zo-I-cn-°p-tºmƒ Hmtcm ]Zm¿YØns‚bpw X∑m-{X-I-fpsS

FÆhpw {]h¿Ø-\-Øn-te¿s∏-Sp∂ ]Zm¿Y-ß-fpsS Afhpw IW-°n-se-Sp-t°-≠-

Xp-≠v.  CXn-\mbn aqe-I-ß-fpsS ̀ mcw, hym]vXw XpS-ßn-bh X∑m-{X-I-fpsS FÆ-

hp-ambn _‘n-∏n-°p∂ IW°p Iq´-ep-Iƒ ck-X-{¥-Øn¬ D]-tbm-Kn-°p-∂p-≠v.

ip≤Xm iX-am\w, LS-I-i-X-am-\w, tamƒ k¶-ev]-\w, {]tbm-K-kq{Xw F∂n-h-bp-

ambn _‘-s∏´ IW-°p-Iq-´-ep-Iƒ Cu A[ym-b-Øn¬ ]cn-N-b-s∏-Smw.

cmk-kq{Xw Fgp-Xp∂ coXncmk-kq{Xw Fgp-Xp∂ coXncmk-kq{Xw Fgp-Xp∂ coXncmk-kq{Xw Fgp-Xp∂ coXncmk-kq{Xw Fgp-Xp∂ coXn

Hcp kwbp-‡-Øns‚ cmk-kq{Xw Fgp-

Xp-∂Xv Ah-bn-e-S-ßn-bn-cn-°p∂ aqe-I-ß-

fpsS kwtbm-P-IX (valency) IW-°n-se-Sp-

Øm-Wv.  c≠v aqe-I-ßƒ am-{X-a-S-ßnb kwbp-

‡-ß-fpsS cmk-kq{Xw (chemical formula)
Fgp-Xp-∂ coXn \nßƒ ]Tn-®n-´p-≠v.  Im¿_-

Wns‚bpw HmIvkn-Ps‚bpw kwtbm-P-I-X

\nßƒ°-dn-bmw.

Im¿_-Wns‚ kwtbm-P-IX = 4

HmIvkn-Ps‚ kwtbm-P-IX = 2

Cu aqe -I -ßƒ tN¿∂p -≠m -Ip∂

Im¿_¨ ssUHmIvsskUns‚ cmk-kq{Xw

Fgp-Xp∂ L´-ßƒ t\m°mw.

L´w 1 aqe-I-ß-fpsS {]Xo-I-ßƒ ASp-Ø-Sp-

Ømbn Fgp-Xp-∂p.  CeIvt{Sms\K-‰n-

hn‰n Ipd™ aqeIw CS-Xp-h-iØpw

IqSnb  aqeIw he-Xp-h-i-Øp-ambn

Fgp-X-Ww.

C O

L´w 2 {]Xo-I-ß-fpsS apI-fn¬ he-Xp-`m-K-

Ømbn AXm-Xns‚ kwtbm-P-IX

Fgp-Xp-I.

C4 O2
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L´w 3 kwtbmP-IX ]c-kv]cw am‰n ]mZm-¶-

ambn Fgp-Xp-I.

4 2
C O

→

C2 O4

L´w 4 ]mZm-¶-ßsf s]mXp-L-SIw sIm≠p

lcn-°p-I.

2/2C

 

4/2O

→ CO2

]mZm¶w H∂m-sW-¶n¬ kqNn-∏n-t°-≠-

Xn-√.  AXp-sIm≠v C1O2 F∂Xv CO2 Fs∂-

gp-Xn-bm¬ aXn.

C\nbpw Im¬kyw t¢mssd-Uns‚ cmk-

kq{Xw Fgp-Xp∂-sX-ß-s\-sb∂p t\m-°mw.

Im¬ky-Øns‚ kwtbm-P-IX = ....................

t¢mdns‚ kwtbm-P-IX = ............................

Im¬kyw t¢mssdUv Fgp-Xp-tºmƒ GXp

aqeIw BZyw kqNn-∏n°pw?  cmk-kq{Xw Fgp-

Xp∂ L´-ßƒ Gh?

1. Ca Cl

2. Ca Cl

3. Ca ....... Cl .......
4. ...........................

Xmsg sImSp-Øn-cn-°p∂ aqe-I-ßƒ

tN¿∂p-≠m-Ip∂ {][m\ kwbp-‡-ßfpsS

cmk-kq{Xw Fgp-Xp-I.

aqeIw kwtbm-P-IX

Im¿_¨ 4

ssl{U-P≥ 1

HmIvkn-P≥ 2

t¢mdn≥ 1

]´nI 1.1

Nne aqe-I-ßƒ H∂n-e-[nIw HmIvko-I-c-

Wm-hÿ ImWn-°m-dp-≠v.  kw{I-aW aqe-I-

amb Asb-¨ 2+, 3+ F∂n-ßs\ c≠p

hyXykvX HmIvko-I-c-Wm-hÿ ImWn-°p-∂p.

Fe2+¬ Asb-Wns‚ kwtbm-P-IX 2 Bbpw

Fe3+¬ CXv 3 Bbpw IW-°m-°-Ww.  Asb-

Wns‚ c≠p HmIvssk-Up-I-fpsSbpw cmk-

kq{Xw FgpXn t\m°q.

$ Asb¨, t¢mdn-\p-ambn {]Xn-{]-h¿Øn®v

D≠m-Im-hp∂ c≠p kwbp-‡-ß-fpsS

cmk-kq{Xw Fgp-Xn-t\m-°q.

c≠p aqe-I-ßƒ AS-ßnb kwbp-‡-ß-

fpsS cmk-kq{Xw Fgp-Xp-∂-Xn\v Fs¥ms°

Imcy-ßƒ Adn-™n-cn-°Ww?  kb≥kv Ub-

dn-bn¬ Ipdn-®p-h-bv°q.

c≠n¬ IqSp-X¬ aqe-I-ßƒ tN¿∂- Nne

kwbp-‡-ß-fpsS t]cpw cmk-kq-{Xhpw

FgpXnbncn-°p-∂Xp t\m°q.

tkmUnbw

sslt{Um-IvsskUv = NaOH

Im¬kyw

sslt{UmIvsskUv = Ca(OH)2

kƒ^yq-dnIv BknUv = H2SO4

Ch-bpsS cmk-kq-{X-ßƒ Fgp-Xm≥

kzoI-cn-®n-cn-°p∂ am¿Kw F¥mWv?  CØcw

kwbp-‡-ß-fn¬ Nne aqe-I-ß-fpsS B‰-ßƒ

Hcp-an®ptN¿∂v Nm¿Pp≈ B‰w {Kq∏p-I-fmbn

cmk-{]-h¿Ø-\-Øn¬ G¿-s∏-Sp-∂p (dm-Un-°-

ep-Iƒ).

apI-fn¬ enÃp sNbvXn-cn-°p∂ kwbp-‡-

ß-fnse dmUn-°-ep-I-ƒ Xncn-®-dn-bq.

Na(OH) Na1+ OH1 
_

Ca (OH)2 Ca2+ 2OH1 
_

H2SO4 2H1+ SO4
2_

-ChnsS OH1_
, SO4

2_
 F∂n-h bYm-{Iaw

sslt{Um-IvsskUv, kƒt^‰v F∂o dmUn-

°-ep-I-fm-Wv.

......
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C\n apIfn¬ DZm-l-cn® kwbp-‡-ß-

fpsS cmk-kq{Xw e`n® hn[w FgpXn

t\m°q.

DZm : Im¬kyw sslt{Um-IvsskUv

L´w : 1 Ca2+ OH1_

L´w : 2 . . . . . . . . .

L´w : 3 . . . . . . . . .

L´w : 4 . . . . . . . . .

{][m-\-s∏´ Nne dmUn-°-ep-I-fpw, Ah-

bpsS t]cp-w, Nm¿Ppw, kwtbm-P-I-Xbpw Xmsg

\¬Inbncn-°p-∂p (]´nI 1.2).  ]´n-I-bpsS

klm-b-tØm-Sp-Iq-Sn, tkmUnbw Im¿_-tW-

‰v, Atam-Wnbw t^mkvt^-‰v, Im¬kyw

kƒt^‰v F∂n-h-bpsS cmk-kq{Xw I≠p-]n-

Sn-°q.

kwbp-‡-ß-fpsS t]cvkwbp-‡-ß-fpsS t]cvkwbp-‡-ß-fpsS t]cvkwbp-‡-ß-fpsS t]cvkwbp-‡-ß-fpsS t]cv

kwbp-‡-ßƒ°p t]cp \¬Ip∂ coXn

]cn-tim-[n-°mw.

X∂n-cn-°p∂ kwbp-‡-ß-fpsS t]cp

]qcn-∏n-°p-I.

cmk-kq{Xw t]cv

NaCl . . . . . .

KCl . . . . . .

KOH . . . . . .

t]cns‚ BZy-̀ mKw Ft∏mgpw t]mkn-‰ohv

Atbm-Wns‚ t]cp Xs∂-bm-Wv.   c≠m-asØ

`mKw, s\K-‰ohv Atbm-Wns‚ Cw•ojv t]cn-

t\mSv ide, ite, ate Ch-bn¬ GsX-¶nepw H∂p

tN¿Øn-cn-°p-∂Xp {i≤n-°p-a-t√m.

dmUn-°-ep-Iƒ dmUn-°-ens‚ t]cv Nm¿Pv kwtbm-P-IX

NH4
1+ Atam-Wnbw Atbm¨ 1+ 1

HCO3
1_

ss_Im¿_-tW‰v Atbm¨ 1-- 1

CO3
2_

Im¿_-tW‰v Atbm¨ 2-- 2

H3O1+ sslt{Um-Wnbw Atbm¨ 1+ 1

OH1_
sslt{UmIvsskUv Atbm¨ 1-- 1

NO3
1_

ss\t{S‰v Atbm¨ 1-- 1

NO2
1_

ss\ss{S‰v Atbm¨ 1-- 1

PO4
3_

t^mkvt^‰v Atbm¨ 3-- 3

SO4
2_

kƒt^‰v Atbm¨ 2-- 2

SO3
2_

kƒss^‰v Atbm¨ 2-- 2

]´nI 1.2
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]´nI 1.2s‚ klm-b-tØmsS Xmsg

sImSp-Øn-cn-°p∂ kwbp-‡-ßƒ°p t]cp

\¬Iq.

K2CO3

NaHCO3

NH4NO2

CaSO4

Ca3(PO4)2

]Zm¿Y-ß-fpsS ip≤X]Zm¿Y-ß-fpsS ip≤X]Zm¿Y-ß-fpsS ip≤X]Zm¿Y-ß-fpsS ip≤X]Zm¿Y-ß-fpsS ip≤X

kvIqƒ et_m-d -´ -dn -bn¬ \nßƒ°v

Ht´sd cmk-kw -bp -‡-ßƒ ImWmw.

Chbn¬ an°-hbpw A\y-]-Zm¿Y-ßƒ (A-

]-{Z-hy-ßƒ) Ie¿∂hbm-Wv.

cmk-]-Zm¿Y-ß-fpsS t_m´n-ep-I-fpsS

te_-en¬ Ah-bpsS ip≤-X, iX-am-\-Øn¬

{]kvXm-hn-®n-cn-°p-∂Xp {i≤n-®n-´nt√? DZm-

l -c -W -ambn CaCO3 s‚ te_-en¬

Im¬kyw Im¿_-tW‰v 99.5% Fs∂-gp-Xn-

bXp ImWmw.  F¥mWv CXp-sIm≠v A¿Y-

am-°p-∂Xv?

iX-am\Nn”w F¥p kqNn-∏n-°p-∂p?

100 {Kmw kmºn-fn¬ CaCO3 bpsS am{Xw

Afhv F{X?

A-]-{Z-hy-ßfpsS Afhv F¥v?

100 g ]Zm¿Y-Øn-e-S-ßn-bn-cn-°p∂ ip≤

]Zm¿YØns‚ Af-hmWv AXns‚ ip≤-Xm-

i-X-am-\w (Percentage purity).  99.5% F∂Xv

CaCO3s‚ ip≤XmiX-am\w BWv.    et_m-

d-́ -dn-bn¬ D]-tbm-Kn-°p∂ cmkhkvXp-°-fpsS

]mbv°-‰p-I-fn¬ B hkvXp-hns‚ ip≤-Xm-i-

X-am\w Fgp-Xn-bn-´p-≠v.  Ah Is≠Øn

hkvXp-hns‚ t]cpw ip≤-Xm-i-X-am-\hpw

ImWn-°p∂ Hcp enÃp Xbm-dm-°p-I.

916 kz¿Ww

22 Imc‰v tKmƒUmWv 916 tKmƒUv

F∂-dn-b-s∏-Sp-∂-Xv.  AXm-bXv 24¬ 22
`mKw tKmƒUpw 2 `mKw kn¬h¿

AYhm tIm∏dpw BWv.  iX-am-\-Øn-

te°p am‰p-tºmƒ 91.6%.  as‰mcp-hn[-

Øn¬ ]d-™m¬ 1000 an√n {Kman¬

916  an√n{Kmw ip≤ -kz¿Ww D≠v.

LS-I-i-X-am\wLS-I-i-X-am\wLS-I-i-X-am\wLS-I-i-X-am\wLS-I-i-X-am\w

Pe-Øns‚ cmk-kq{Xw \nßƒ°-dn-bm-

a-t√m.  GsXms° LS-I-aq-e-I-ß-fmWv CXn-

ep-≈Xv?  Ch-bpsS Hmtcm-∂n-s‚bpw At‰m-

anI amkv F{X-bmWv?

Pe-Øns‚ tamfn-Iyp-em¿ amkv = Pe-Ønse

LSI--aq-e-I-ß-fpsS At‰m-anI amkp-I-

fpsS XpI

= ssl{U-Ps‚ At‰m-anI amkv  ××××× 2
+++++ HmIvkn-Ps‚ At‰m-an-I-amkv ×××××1

= 1 ××××× 2 +++++ 16 ××××× 1  = 18

Nne aqe-I-ß-fpsS At‰m-anI amkv X∂n-

cn-°p-∂p. Xmsg sImSp-Øn-cn-°p∂ ]´nI-

bnse (]-´nI 1.3) ]Zm¿Y-ß-fpsS tamfn-Iyp-

em¿ amkv ]qcn-∏n-°p-I.

H = 1 N = 14 O = 16
S = 32 Cl = 35.5 Ca = 40

cmk tamfn-Iyp-em¿ {Kmw tamfn

kq{Xw amkv -Iyp-em¿  amkv

H2 1××××× 2 = 2 2 {Kmw

Cl2

HCl

H2SO4

Ca(NO3)2

]´nI 1.3
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H2SO4¬ HmIvkn-Ps‚ LS-I-i-X-am\w

F{X-sb∂p IW-°m-°m-a-t√m.

•qt°mkv (C6H12O6), ]©-kmc

(C12H22O11), Im¬kyw Im¿_-tW‰ v

(CaCO3) F∂n-h-bnse hyXykvX aq-e-I-ß-

fpsS LS-I-i-X-am\w IW-°m-°p-I.

X∑m-{Xm-kq-{Xhpw

LS-I-i-X-am-\hpw

X∑m-{Xm-kq{Xw Adn-bm-hp∂ kwbp-

‡-ß-fpsS LS-I-i-X-am\w IW-°m-

°m≥ \mw ]Tn®p Ign-™p.  X∑m-

{Xmkq{Xw Adn-bmØ Hcp kwbp-‡-

am-sW-¶ntem?  ap≥]-d™ coXn-bn¬

LS-I-i-X-am\w IW-°m-°pI km[y-

a√.  CØcw kµ¿`-ß-fn¬ cmk-hn-

t«-jWw  (chemical analysis) \S-Øn-

bmWv LS-I-i-X-am\w ImWp-∂-Xv.

tamƒ k¶-ev]\w

ssl{U-P\pw t¢mdn\pw kwtbm-Pn®p

ssl{U-P≥ t¢mssdUv D≠m-Ip∂

{]h¿Ø\w \nßƒ ]Tn-®n-´p-≠v.

H2 + Cl2 →→→→→ 2HCl

Cu {]h¿Ø-\-Øn¬ Hcp ssl{U-P≥

X∑m{X Hcp t¢mdn≥ X∑m-{X-bp-ambn tN¿∂m-

Wp c≠p X∑m{X HCl  D≠mbn-cn-°p-∂-Xv.

Hcp X∑m{X ssl{U-P-\n¬ F{X ssl{U-

P≥ B‰-ß-fp≠v?

Hcp X∑m{X t¢mdn-\n¬ F{X t¢mdn≥ B‰-

ßfp≠v?

AXm-bXv Hcp X∑m{X  HCl D≠m-Ip-

tºmƒ Hcp ssl{U-P≥ B‰hpw Hcp t¢mdn≥

B‰-hpamWp IqSn-t®-cp-∂Xv F∂p t_m[y-

s∏-´-t√m.

1 {Kmw ssl{U-P≥ F{X {Kmw t¢mdn-\p-

am-bn ]q¿W-ambn {]h¿Øn®memWv ssl{U-

Hmtcm]Zm¿Y-Øns‚bpw tamfn-Iyp-em¿

amkv IW-°m-°m≥  X∑m-{X-bn-e-S-ßn-bn-cn-

°p∂ aqe-I-ß-fpsS At‰m-anI amkv ]cn-K-

Wn-®n-cn-°p-∂Xp {i≤n-°p-at√m?  Hcp tamfn-

Iyp-em¿ amkv ]Zm¿YØne-S-ßn-bn-cn-°p∂

Hmtcm aqe-I-Øns‚bpw BsI At‰m-anI

amkv iX-am-\-Øn¬ {]kvXm-hn-°p∂XmWv

AXns‚ LS-I-i-X-am -\w (percentage
composition).

Pe-Ønse ssl{U-Ps‚ LS-I-i-X-am\w

IW-°m-°p-∂Xv Fß-s\-sb∂p t\m°mw.

PeØns‚ tamfn-Iyp-em¿ amkv = 18

18 {Kmw Pe-Øn¬ ssl{U-Ps‚ amkv = 2 g

18 {Kmw Pe-Ønse ssl{U-Ps‚ iX-am\w

(L-S-I-i-X-am-\w) =  = 11.11%

F¶n¬ PeØn¬ HmIvkn-Ps‚ LS-I-i-

X-am\w IW-°m-°p-I.

18 {Kmw Pe-Øn¬ HmIvkn-Ps‚ amkv = ...... g

18 {Kmw Pe-Ønse HmIvknPs‚

iX-am\w (L-S-I-i-X-am-\w) = ..........

CXp-t]mse kƒ^yq-dnIv Bkn-Unse

aqe-I-ß-fpsS LS-I-i-X-am\w I≠p-]n-Sn-°mw.

kƒ^yq-dnIv Bkn-Uns‚ cmk-kq{Xw= H2SO4

kƒ ŷq-dnIv Bkn-Uns‚ tamfn-Iyp-em¿ amkv = ......

98 {Kmw H2SO4¬ AS-ßnb ssl{U-Ps‚

amkv  = 2 g

H2SO4¬ ssl{U-Ps‚ LS-I -i -X -am\w

=  = ..............

98 {Kmw H2SO4¬ AS-ßnb kƒ^-dns‚ amkv

= 32 g

H2SO4¬ kƒ^-dns‚ LS-I -i -X -am\w

= 
....... ×100
.......  = ...............
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P≥ t¢mssdUv   D≠m-IpI?  Xmsg sImSp-

Øn-cn-°p∂ ka-hmIyw {i≤n-°q.

1g H2 + 35.5 g Cl2  →→→→→ 36.5 g HCl

AXm-bXv, ssl{U-Pt\m t¢mdnt\m

Aev]w-t]mepw _m°n hcm-Ø-hn[w  cmk-

{]-h¿Ø\w ]q¿W-amIW-sa-¶n¬, 1 {Kmw

ssl{U-P-\nse B‰-ß-fpsS FÆhpw, 35.5
{Kmw t¢mdn-\nse B‰-ß-fpsS FÆhpw Xpey-

am-bn-cn-°Ww.

6.022×××××1023 B‰-ß-fpsS amkv BWv

{Kmw At‰m-anI amk v AYhm {Kmw B‰w

(gram atom).  CXv At‰m-anI amkv {Kman¬

{]kvXm-hn-°p-∂-Xn\v Xpey-am-Wv.

1 {Kmw ssl{U-P-\n¬ 6.022×××××1023 B‰-

ßƒ D≠m-bn-cn°pw F∂v Ashm-Kmt{Um

(Avogadro) F∂ imkv{X-⁄≥ IW°p

Iq´n I≠p-]n-Sn-®n´p≠v.  Cu kwJysb

Ashm-Kmt{Um kwJy F∂mWp ]d-bp-∂-

Xv.  CXns\ NA sIm≠p kqNn-∏n-°p-∂p.

t¢mdns‚ At‰m-an-I-amkv 35.5 BWv.

F¶n¬ 35.5 {Kmw t¢mdn-\nse B‰-ß-fpsS

FÆw F{X-bm-bn-cn°pw?

t¢mdns‚ {Kmw At‰m-an-I-amkv = 35.5 g

]´nI 1.4 {i≤n-®p-h-t√m.

$ 4 g loen-b-Ønse B‰-ß-fpsS FÆw

F{X?

$ 6.022×××××1023 Im¿_¨ B‰-ß-fpsS amkv

F{X?

Xpey FÆw loenbw B‰-ß-fp-sSbpw

Im¿_¨ B‰-ß-fp-sSbpw amkv hyXykvX-

ambn-cn-°m-\p≈ ImcWw F¥mWv?

A¥m-cmjv{S tamƒ Zn\w

ck-X-{¥-Ønse hfsc {][m-\-s∏´ Hcp Af-hmWv tamƒ.  AXn-\m¬Xs∂ ck-X-

{¥-⁄-∑m¿ A¥m-cmjv{S tamƒ Zn\w (international mole day) BN-cn-°p-∂p.  F√m

h¿jhpw HIvtSm-_¿ 23-mw XnbXn 6.02 am apX¬ 6.02 pm hsc-bmWv tamƒ Zn\w.

F¥mWv Cu Znh-k-Øns‚ {]tXy-IX?  6.022×××××1023 BW-t√m Hcp tamƒ.  1023s\

kqNn-∏n-°m-\mbn 10-mw amk-amb HIvtSm-_dpw, 23-mw Xob-Xnbpw Xnc-s™-Sp-Øn-

cn-°p-∂p.  6.02 F∂ kwJy-bpsS kqN-I-ambmWv kabw Xnc-s™-Sp-Øn-cn-°p-∂-

Xv.  Cu  Znhkw ck-X-{¥-⁄-∑m¿ ]co-£-W-im-e-bnse _p¨k¨ _¿W-dns‚

\mfw Db¿Øn tamfn-t\m-Sp≈ BZcw {]I-Sn-∏n-°p-∂p.

]´nI 1.4

H2 Cl2 HCl HCl
+ +⎯→⎯

aqeIw At‰m-anI amkv {Kmw At‰m-anI amkv B‰-ß-fpsS FÆw

H 1 1 g 6.022 ××××× 1023

Cl 35.5 35.5 g 6.022 ××××× 1023

He 4 4 g 6.022 ××××× 1023

Na 23 23 g 6.022 ××××× 1023

N 14 14 g 6.022 ××××× 1023

C 12 12 g 6.022 ××××× 1023
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GsXmcp aqe-I-Øn-s‚bpw {Kmw At‰m-

anI amkv  FSp-Øm¬ AXn¬ 6.022×1023

B‰-ß-fps≠∂p hy‡-amb-t√m.

1 g ssl{U-P-\n¬ 6.022×1023 B‰-ßƒ

Ds≠∂p I≠t√m.  2 g ssl{U-P-\nse B‰-

ß-fpsS FÆw IW°m°m≥ Ign-bp-at√m?

F¶n¬ Xmsg ]´nI 1.5¬ sImSp-Øncn-°p∂

aqe-I-ß-fpsS \n›nX amknse B‰-ß-fpsS

FÆw Is≠-Ømtam?  B‰-ß-fpsS FÆhpw

X∑m-{X-I-fpsS FÆhpw At‰manIX (atomicity)-
bp-ambn Fßs\ _‘-s∏-́ n--cn-°p∂p?

1 {Kmw B‰w He = 4 g

1 {Kmw B‰w Cl = ..... g

1 {Kmw B‰w K = ...... g

4 g loen-b-Øn¬ F{X tamƒ B‰-ß-

fp≠v?  Fßs\ Is≠-Øpw?

loen-b-Øns‚ {Kmw At‰m-anI amkv = 4 g

4 g He B‰-Ønse tamfp-Iƒ = 1=4 g
4 g

  ssl{U-Ps‚ Hmtcm X∑m-{Xbpw 2
ssl{U-P≥ B‰-ßƒ tN¿∂-Xm-W-t√m.

F¶n¬ 6.022×1023 ssl{U-P≥ X∑m-{X-

Ifn¬ F{X B‰-ßƒ D≠mIpw?

6.022×1023 IWnI-I-f-S-ßnb ]Zm¿Y-

Øns‚ Afhv BWv 1 tamƒ (1 mole).

AXm-bXv

1 tamƒ ssl{U-P≥ B‰ßƒ = 1 {Kmw

1 tamƒ ssl{U-P≥ B‰ßƒ

= 6.022×××××1023 B‰-ßƒ

1 {Kmw B‰w H = 1 g

]´nI 1.5
40 g loen-b-Øntem?

40 g He B‰-Ønse tamfp-Iƒ 10
4

40
=

g
g

Hcp s]mXp kq{X-hmIyw Fgp-Xn-bmtem?

tamƒ B‰-ß-fpsS FÆw

             =
      {Kman-ep≈ amkv

             {Kmw At‰m-anI amkv

6.022×1023 X∑m-{X-I-fpsS amkv {Kman¬

{]kvXm-hn-°p-∂-Xn-s\-bmWv {Kmw tamfn-Iyp-

em¿ amkv AYhm {Kmw tamƒ (gram mole)
F∂p ]d-bp-∂-Xv.  CXv tamfn-Iyp-em¿ amkv

{Kman¬ {]kvXm-hn-°p-∂-Xn\p Xpey-am-Wv.

aqeIw {Kmw At‰m-anI aq-e-I-Øns‚ B‰-ß-fpsS X∑m-{X-I-fpsS

 amkv amkv {Kman¬ FÆw FÆw

H2 1 {Kmw 2 {Kmw 1
2
××××× 6.022 ××××× 1023 6.022 ××××× 1023

N2 14 {Kmw 28 {Kmw 14
28

××××× 6.022 ××××× 1023 6.022 ××××× 1023

O2 …… 48 {Kmw ......
......

 ××××× 6.022 ××××× 1023 …………….

P4 31 {Kmw 124 {Kmw ......
......

 ××××× ……………. …………….

O3 16 {Kmw 96 {Kmw ......
......

  ××××× ……………. …………….
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Hcp {Kmw tamfn-Iyp-em¿ amkv hoXw

hyXykvX ]Zm¿Y-ßƒ FSp-°p-∂p-sh∂v Icp-

Xp-I.  Hmtcm-∂n-s‚bpw tamfn-Iyp-em¿ amkv,

AXn-ep≈  X∑m-{X-I-fpsS FÆw Ch FgpXn

]´nI 1.6¬ ]qcn-∏n-°q.

Hcp ]Zm¿Y-Ønse tamfp-I-fpsS FÆw

IW-°m-°p-∂-Xn\v Hcp kq{XhmIyw \n¿an-

°m-at√m?

]´nI 1.6

Hcp {Kmw tamfn-Iyp-em¿ amkv ]Zm¿Yw

F∂Xv Hcp tamƒ BsW∂p ]´n-I-bn¬\n∂p

a\- n-em-°mw.

Htc ]Zm¿Y-Øns‚Xs∂ hyXykvX

amkp -Iƒ Hmtcm∂pw F{X tamfp -Iƒ

Ds≠∂p ]´nI 1.7 ]qcn-∏n®p Is≠-Øq.

tamfpIfpsS FÆw -=

84 {Kmw ss\{S-P-\n¬ F{X -tamƒ X∑m-{X-

Iƒ Ds≠∂p IW-°m-°pI.

{Kman-ep≈ `mcw = 84 g

ss\{S-Ps‚ tamfn-°p-em¿ amkv = 28

{Kman-ep≈ amkv

{Kmw tamfn-Iyp-em¿ amkv

]Zm¿Yw tamfn- X∑m-{XI-fpsS tamƒ

Iyp-em¿
{Kmw tamfn-Iyq-fn¬ {Kman¬

 FÆw X∑m{XI-fpsS

amkv FÆw

H2 2 1 {Kmw tamfn-Iyp-em¿ amkv 2 {Kmw 6.022×××××1023 1

N2 28 1 {Kmw tamfn-Iyp-em¿ amkv 28 {Kmw 6.022×××××1023 1

H2O ......... 1 {Kmw tamfn-Iyp-em¿ amkv ........... 6.022×××××1023 1

HCl ......... 1 {Kmw tamfn-Iyp-em¿ amkv ........... 6.022×××××1023 1

H2SO4 ......... 1 {Kmw tamfn-Iyp-em¿ amkv ........... 6.022×××××1023 1

]Zm¿Y-Øns‚ Afhv

]Zm¿Yw tamfn-Iyp-em¿ {Kmw tamfn-Iyp-em¿ FSpØn-cn-°p∂ tamƒ

amkv  amkv  amkv ({Kmw) X∑m-{X-Iƒ

18 1

36 2

Pew 18 18 g 54

90

180

28

70
ss\{S-P≥ 28 .....

560

1400

]´nI 1.7
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∴ tamfp-I-fpsS FÆw = 

1 tamƒ HmIvkn-P≥ B‰-ß-fpsS amkpw

1 tamƒ HmIvkn-P≥ X∑m-{X-I-fpsS amkpw

]´n-I-bn¬\n∂v FSp-sØ-gp-Xq.

Im¿_-Wns‚ At‰m-anI amkv 12.
ssl{U-P-s‚tbm?

100 {Kmw ]Zm¿Y-Øn¬ 75 {Kmw

Im¿_Wpw 25 {Kmw ssl{U-P-\p-am-Wp-≈Xv

F∂mWp LS-I-i-X-am\wsIm≠v A¿Y-am-°p-

∂-Xv.

Im¿_-Wn-s‚bpw ssl{U-P-s‚bpw B‰-

ß-fpsS FÆ-Ønse A\p-]mXw ImWm≥

AhbpsS tamƒ B‰-ßƒ XΩn-ep≈ A\p-

]mXw Ds≠∂p I≠p-]n-Sn-®m¬ aXn.

75 {Kmw Im¿_-Wnse tamƒ B‰ß-fpsS

FÆw

25 {Kmw ssl{U-P\nse tamƒ B‰ßfpsS

FÆw 1
25

=

C:H = 
75 25:
12 1  = 6.25 : 25

Cßs\ Zimwi -kwJy hcn-I-bm-sW-

¶n¬, c≠p kwJy-I-sfbpw Ah-bnse sNdnb

kwJysIm≠p lcn-®m¬, ]q¿W-kwJym

A\p-]mXw In´pw.

C:H = = 1 : 4

AXm-bXv Hcp Im¿_¨ B‰-Øn\v 4
ssl{U-P≥ B‰w F∂ A\p-]mXw AYhm

CH4 F∂v FgpXmw.  Cßs\ Hcp kwbp-‡-

Øns‚ Hcp X∑m-{X-bnse hnhn[ aqe-I-ß-

fpsS B‰-ß-fpsS FÆ-Øns‚ A\p-]mXw

kqNn -∏n -°p -∂-XmWp {]tbm -K -kq{Xw

(Empirical Formula - EF).

s_≥ko-\nse LS-I-i-X-am\w sImSp-

Øn-cn-°p-∂p.

Im¿_¨ = 92.30%
ssl{U-P≥ = 7.692%

]´nI 1.8

1 tamƒ HmIvkn-P≥ B‰w = ..... g

1 tamƒ HmIvkn-P≥ X∑m{X = ..... g

$ 90 {Kmw Pe-Øn¬ F{X tamƒ Pe-X-∑m-

{X-Iƒ D≠m-bn-cn-°p-sa∂p IW-°m-°p-I.

CXnep≈ Pe-X-∑m-{X-IfpsS FÆw F{X?

$ ]©-km-c-bpsS tamfn-Iyp-em¿ amk v 342
BWv.  1 Intem{Kmw ]©-kmc F∂Xv

F{X tamƒ ]©-km-c-bmWv?

$ 10 tamƒ Im¿_¨ ssUHm-Ivssk-Un\v

F{X `mc-ap-≠mhpw?  CO2 s‚ tamfn-Iyp-

em¿ amkv 44 BWv.

{]tbmKkq{Xw{]tbmKkq{Xw{]tbmKkq{Xw{]tbmKkq{Xw{]tbmKkq{Xw

C\n LS-I-i-X-am-\-Øn¬ \n∂p X∑m-{Xm-

hmIyw Is≠-Ømtam F∂p t\m°mw.  Xmsg

sImSp-Øn-cn-°p∂ DZm-l-cWw ]cn-tim-[n-°q.

Hcp kwbp-‡-Øns‚ cmk-hn-t«-j-W-

Øn¬ 75% Im¿_Wpw 25% ssl{U-P-\p-am-

sW∂p I≠p.  F¶n¬ Im¿_-Wn-s‚bpw

ssl{U-P-s‚bpw B‰-ß-fpsS FÆ-Ønse

A\p-]mXw ImWm≥ Ign-bptam?

]Zm¿Yw tamfpI- X∑m-{X-I

fpsS FÆw -fpsS FÆw

32 g HmIvkn-P≥

16 g  HmIvkn-P≥

18 g Pew

12 g Im¿_¨
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s_≥ko-\ns‚ {]tbm-K-kq-{Xw I≠p ]nSn-

°p-I.  kuI-cy-Øn-\mbn Xmsg sImSp-Øn-cn-

°p∂ ]´nI (1.9) D]-tbm-K-s∏-Sp-Ømw.

aqeIw C H

LS-I-i-X-am\w

At‰m-anI amkv

eLp A\p-]mXw

]q¿W-kwJym A\p-]mXw

{]tbmK kq{X-Øn¬\n∂v Hcp kwbp-‡-

Ønse LS-I-aq-e-I-ß-fpsS FÆ-Øns‚

A\p-]m-XamWt√m e`n-°p-∂-Xv.  X∑m-{X-

bn¬ Hmtcm B‰hpw F{X FÆw hoXw F∂p

IrXy-ambn e`n-°n-√-t√m.  CXn\p tamfn-Iyp-

em¿ t^m¿aype Adn-b-Ww.  DZm-l-c-W-Øn\v

•qt°m-kns‚ Hcp X∑m-{X-bn¬ 6 Im¿_Wpw

12 ssl{U-P\pw 6 HmIvkn-P-\p-am-Wp-≈-Xv.

CXns‚ tamfn-Iyp-em¿ t^m¿aype C6H12O6.
F∂m¬ {]tbm-K-kq{Xw CH2O BWv.

tamfn-Iyp-em¿ amkvtamfn-Iyp-em¿ amkvtamfn-Iyp-em¿ amkvtamfn-Iyp-em¿ amkvtamfn-Iyp-em¿ amkv

{]tbm-K-kq-{X -Øn¬\n∂p X∑m-{Xm-

kq{Xw (molecular formula) Is≠Ømw.

CXn\p tamfn-Iyp-em¿-amkv Adn-tb-≠Xv Bh-

iy-am-Wv.  CXv ]co-£-W-Øn-eqsS IrXy-ambn

Is≠-Øm≥ Ign-bp-Ibpw sNøpw.

s_≥ko-\ns‚ {]tbm-K-kq{Xw \nßƒ

I≠p]nSn®p Ign-™p.  {]tbm-K-kq-{X-Ønse

B‰-ß-fpsS amkv Iq´n-bm¬  {]tbm-K-kq-{X-

amkv (Empirical Formula Mass - EFM) In´pw.

s_≥ko-\ns‚ EF M = 12 ××××× 1 + 1×××××1=13

s_≥ko-\ns‚ tamfn-Iyp-em¿ -amkv 78
BsW∂p ]co-£-W-ß-fn-eqsS Is≠-Øn-bn-

´p-≠v.

tamfn-Iyp-em¿ amkv

amkv kvs]Ivt{Sm-kvtIm∏n D]-tbm-

Kn®pw {InÃ-ep-I-fn-eqsS X-ray IS-Øn-

hn-Sp-tºm-gp-≠m-Ip∂ Un{^m-Ivj≥

]mt‰¨ hni-I-e\w sNbvXpw tamfn-

Iyp-em¿ amkv I≠p ]nSn-°m≥ Ign-bpw.

_mjv]-io-e-an-√mØ eo\-ß-fpsS tamfn-

Iyp-em¿ amkv, Ah ebn-∏n-°p-tºmƒ

emb-I-ß-fpsS Xnf-\n-e-bn-ep-≠m-hp∂

h¿[-\-hv, Jc-\n-e-bn-ep-≠m-Ip∂ Ipdhv

F∂n-h-bn-te-sX-¶nepw D]-tbm-Kn®pw

Is≠-Ømw.

tamfn-Iyp-em¿ amkns\ {]tbm-K-kq-{X-

amkp-sIm≠p lcn-°p-I.

tamfn-Iyp-em¿ amkv
 = 

78
13

 = 6
           

EFM

In´p∂ ]q¿W-kw-Jy-sIm≠p {]tbm-K-kq-

{X-Ønse Hmtcm B‰-Øn-s‚bpw ]mZm-¶sØ

KpWn-®m¬ tamfn-Iyp-em¿ t^m¿aype (MF)
In´pw.

s_≥ko-\ns‚ EF = CH = C1H1

s_≥ko-\ns‚ MF = C1×××××6H1×××××6

= C6H6

tamfn-Iyp-em¿ t^m¿aype

=
 tamfn-Iyp-em¿amkv

                    EFM

ssl{U-P≥ s]tdm -I vssk-Unse

ssl{U-P≥, HmIvkn-P≥ F∂n-h-bpsS LS-

I-i -X -am\w C\n ]dbpw{]Im -c -am -Wv .

H = 6%,  O = 94%.  ssl{U-P≥ s]tdm-Iv-

ssk-Uns‚ tamfn-Iyp-em¿- amkv 34 BWv.

EFDw MFDw I≠p-]n-Sn-°p-I.

LS-I-i-X-am\w

At‰m-anI amkv

]´nI 1.9

××××× EF
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{]XoIw H O

LS-I-i-X-am\w

At‰m-an-I-amkv

LS-I-i-X-am\w

At‰m-an-I-amkv

eLp-A-\p-]mXw

]q¿W-kwJym A\p-]mXw

EF = .................

EFM = 1 ××××× ..... + 16 ×××××....

=

tamfn-Iyp-em¿-amkv = 34

tamfn-Iyp-em¿amkv

         EFM

X∑m-{Xm-hmIyw = . . . . . . . . . . . . .

$ Hcp ]Zm¿Y-Øns‚ cmk-hn-t«-jWw

\S-Øn-b-t∏mƒ AXn¬ 28.8% a·o-

jyw, 14.4% Im¿_¨, 56.8% HmIvkn-

P≥ AS-ßn-bn -cn -°p-∂-Xmbn I≠p.

CXns‚ {]tbm -K -kq{Xw F¥m-bn -

cn°pw?

kw{Klw

aqe-I-ß-fpsS kwtbm-P-I-X-sb ASn-ÿm-\-am-°n-bmWv kwbp-‡-ß-fpsS cmk-

kq{Xw Fgp-Xp-∂-Xv.

Hcp kwbp-‡-Øns‚ t]cp ]d-bp-tºmƒ t]mkn-‰ohv `mKw BZyhpw s\K-

‰ohv `mKw c≠m-aXpw ]d-bp-∂p.

100 g ]Zm¿Y-Øn-e-S-ßn-bn-cn-°p∂ ip≤-]-Zm¿Y-Øns‚ Af-hmWv AXns‚

ip≤-Xm-i-X-am-\w.

Hcp kwbp-‡-Ønse LS-I-aq-e-Ißƒ Hmtcm∂pw F{X-i-X-am\w F∂p ]d-

bp-∂-XmWp aqe-I-Øns‚ LS-I-i-X-am-\w.

Hcp tamƒ ]Zm¿Y-Øn¬ Ashm-Km-t{Um-kw-Jybv°v Xpeyw (6.022 x 1023)

IWn-I-Iƒ D≠m-bn-cn-°pw.

Hcp aqe-I-Øns‚ 6.022 x 1023 B‰ß-fpsS amkv BWv {Kmw At‰m-anI amkv

({Kmw B‰w).

Hcp ]Zm¿Y-Øns‚  6.022 x 1023 X∑m-{X-I-fpsS amkv BWv {Kmw tamfn-Iyp-

em¿-amkv ({Kmw tamƒ).

Hcp tamƒ B‰-ß-fpsS amkv Hcp {Kmw B‰-Øn\v Xpey-am-Wv.  Hcp tamƒ X∑m-

{X-I-fpsS amkv Hcp {Kmw tamfn\p Xpey-am-Wv.

Hcp kwbp-‡-Ønse hnhn[ B‰-ß-fpsS FÆ-Øns‚ A\p-]mXw kqNn-∏n-

°p∂ t^m¿aypebmWv {]tbm-K-kq{Xw.

Hcp ]Zm¿Y-Øns‚ X∑m-{X-bnse B‰-ß-fpsS icn-bmb FÆw kqNn-∏n-°p∂

t^m¿ayp-e-bmWv X∑m-{Xm-kq{Xw.

]´nI 1.10
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XpS¿{]h¿Ø-\-ßƒ

1. ]mT-]p-kvX-I-Ønse ]´nI 1.2 D]-tbm-

K-s∏-SpØn C\n ]d-bp∂ kwbp-‡-ß-

fpsS cmk-kq{Xw Fgp-Xp-I.

a. Atam-Wnbw Im¿_-tW‰v

b. tkmUnbw t^mkvt^‰v

c. Im¬kyw ss_Im¿_-tW‰v

d. Aeq-an-\nbw sslt{Um-IvsskUv

2. Xmsg ]d-bp∂ kwbp-‡-ßƒ°v t]cv

\¬Ip-I.

a. Mg (HCO3)2

b. KNO3

c. (NH4)2 SO4

d. AlCl3
3. c≠mw tNmZy-Ønse Hmtcm kwbp-‡-

Øn-s‚bpw LS-I-i-X-am\w I≠p-]n-Sn-

°pI.  (A-t‰m-anI amkp-Iƒ Mg = 24,
K = 39, S = 32, Al = 27)

4. Xmsg ]d-bp∂ ]Zm¿Yßfn¬ AS-ßn-

bn-´p≈ B‰-ß-fpsS FÆw I≠p-]n-Sn-

°pI.

a. 8 {Kmw loenbw

b.  4 tamƒ loenbw

5. {Kmw bqWn-‰n-ep≈ ̀ mcw I≠p-]n-Sn-°p-I.

a. 1 tamƒ Pew

b. ssl{U-Ps‚ 1 B‰w

c. 1 X∑m-{X-Pew

6. Xmsg X∂n-cn -°p∂ ]Zm¿Yß-fnse

X∑m-{X-I-fp-sS FÆw IW-°m-°p-I.

a. 90 g Pew

b. 34 g Atam-Wnb

c. 5 tamƒ ssl{U-P≥

d. 1 tamƒ \ntbm¨

e. 10 tamƒ t¢mdn≥

f. 1 {Kmw tamƒ HmIvkn-P≥

7. Ccp-ºns‚ Abn-cmb tla-ss‰-‰n¬ 70%
AsbWpw 30% HmIvkn-P\pw AS-ßn-

bn-cn-°p-∂p.  tla-ss‰-‰ns‚ {]tbm-K-

kq{Xw I≠p-]n-Sn-°p-I.  (A-sb-Wns‚

At‰m-anI amkv = 55.8)

8. Hcp kwbp-‡-Øns‚ tamfn-Iyp -em¿

amkv 36.5 BWv.  Cu kwbp-‡-Øn¬

2.73% ssl{U-P\pw 97.26% t¢mdn\pw

D≠v F¶n¬ X∑m-{Xm-kq{Xw Is≠-

ØpI.

9. FYo-\ns‚ tamfn -Iyp -em¿ amkv 28
BWv. cmk-hn -t«-jWw \S -Øn -b -

t∏mƒ FYo-\n¬ 85.7% Im¿_Wpw

14.3% ssl{U-P\pw Is≠-Øn.  FYo-

\ns‚ X∑m-{Xm-kq{Xw I≠p-]n-Sn-°p-I.

10. tamfn-Iyp-em¿ -amkv 102 D≈ Hcp kwbp-

‡-Øn¬ 52.94% Aeq -a n -\n -bhpw

tijn-°p∂ `mKw HmIvkn-P-\p-am-Wp-

≈Xv. kwbp-‡-Øns‚ X∑m-{Xm-kq{X-

sa¥v?

$$$$$$


