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\K-c-Øns‚ Hcp Nn{Xw I≠n-t√. Fs¥√mw am‰-ß-fmWv ChnsS  Ign™ 30 h¿j-Øn-
\p-≈n¬ kw`-hn-®Xv? Cu am‰-ßƒ Chn-SpsØ {]Ir-Xnsbbpw a\p-j-y-scbpw Fß-s\-
sbms° _m[n-®n-cn°mw?

Hmtcm Znh-khpw \ap-°p-Np‰pw Fs¥√mw {]h¿Ø-\-ß-fmWv \S-°p-∂Xv? \nß-fpsS
ASp-°-f-bnepw ]cn-k-cØpw \S-°p∂ am‰-ßƒ kb≥kv Ub-dn-bn¬ Fgp-Xn-t\m-°q.

Ch-bn¬ \ap°v D]-Imc{]Z-am-b-hbpw tZmj-I-c-am-b-h-bp-apt≠m? {]Ir-Xn-Z-Ø-amb am‰-
ßfpw Ir{Xn-a-amb am‰-ß-fp-apt≠m?

FsX-√m-am-Wh?.....................................................................................................................................

at‰-sX√mw Xc-Øn¬ \nßƒ°v am‰-ßsf h¿Ko-I-cn-°m-\mIpw? h¿Ko-I-c-Whpw AXn\v
kzo-I-cn® am\-Z-fi-ßfpw kb≥kv Ub-dn-bn¬ Ipdn-°q.

PesØ \ocm-hn-bm°n am‰m\pw \ocm-hnsb XncnsI Pe-am-°m\pw {ian-°p-I-bmWv \nß-
fpsS kplrØv. CXn-\mbn Hcp-°nb {Iao-I-c-W-ßƒ Fs¥m-s°bmhmw?

am‰-ßƒ

(30 h¿jw apºv)

(Ct∏mƒ)

Nn{Xw 4.1 (a)

Nn{Xw 4.1 (b)

4
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CtX-t]mse Nne {Iao-I-c-W-ß-fp-≠m°n \nßƒ°pw CXv km[n-°ptam? {ian®p t\m°q.
Cu am‰-Øns‚ {]tX-y-IX FgpXq.

Pe-Øns‚bpw \ocm-hn-bp-sSbpw X∑m{Xm Xe-Ønse Nn{Xo-I-c-W-amWv X∂n-cn-°p-∂-Xv.
NqSm-°n-b-t∏mgpw XWp-∏n-®-t∏mgpw Pe-Øns‚ X∑m-{X-Iƒ°v F¥mWv kw`-hn-®-sX∂v
a\- n-em-°m-at√m?

Pew \ocm-hn-bm-b-t∏mƒ Pe-X-∑m-{X-I-fpsS {Iao-
I-c-W-Øn¬ h∂ am‰w:

\ocmhn Pe-am°n am‰n-b-t∏mƒ

F√m am‰-ßfpw CXp-t]m-se-bm-tWm? as‰mcp ]co-£Ww \S-Øm-\mbn kwL-Sn-∏n®
hkvXp°ƒ t\m°q.

Atam-W-nbw ssUt{Im-ta‰v {InÃ-ep-Iƒ, ssS¬kn-s‚tbm CjvSn-I-bp-sStbm Ij-W-ßƒ,
Xos∏´n

{]h¿Ø\w

ssS¬kns‚tbm CjvSn -I -bp -sStbm ]pdØv
AtamWnbw ssUt{Im-ta‰v {InÃ-ep-Iƒ Hcp Iqºm-c-
ambn CSpI. Ffp-∏-Øn¬ Xo]n-Sn°m-\mbn Ht∂m
ct≠m Xos∏´ns°m≈n-bpsS acp-∂ns‚ `mKw am{Xw
apdn-s®-SpØv Iq\-bpsS A{K-`m-KØv ÿm]n-°p-I.
Xos∏´ns°m≈n Dc®v Iq\bv°v XosIm-fp-Øp-I.

D≠mb am‰-ßƒ \nco-£-n-°p-I.

$ \nd-Øn¬ ..............................................................................

$ Af-hn¬ ...........................................................................

$ .................................................................................

$ .................................................................................

]pXnb ]Zm¿Yw D≠mtbm?

as‰mcp ]co-£Ww IqSn Bbmtem?

Nn{X-Øn¬ ImWp-∂-Xp-t]msebp≈ {Iao-I-cWßƒ
D≠m-°n {]h¿Ø\w sNbvXp -t\m°q.

Fs¥ms° kma-{Kn-Iƒ Bh-iy-amWv? enÃpsNøpI?

FSp-Ø-em-b\n : Idn-bp∏v + 3 Xp≈n ̂ nt\m-ƒ v̂Xeo≥
emb-\n-bpsS \ndw ]co-£-W-Øn\p apºv

Pew \ocmhn
Nn{Xw 4.2

Atam-Wnbw ssUt{Im-ta‰v
Nn{Xw 4.3

Nn{Xw 4.4

Im¿_¨Zfiv

sNºp
Iºn

3 Xp≈n ^nt\mƒ^vX-eo≥
tN¿Ø Idn-bp∏v emb\n

_m‰dn
6 V
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]co-£Ww sNbvXp t\m°n-b-t∏mƒ \nco-
£n-®Xv

emb-\n-bpsS \ndwam‰-Øn-eqsS AXns‚
kz`m-h-Øn\v F¥p am‰w kw -̀hn-®p-sh-∂mWv
a\- n-em-°m≥ Ign-™Xv? tbmPn® {]kvXm-
h-\-bp-sS-t\sc  (ü) sNøpI

emb\n BknUv kz-`m-h-ap-≈-Xmbn amdn

emb\n B¬°en kz-`m-h-ap-≈-Xmbn amdn

emb-\n°v am‰-sam-∂p-ap-≠m-bn√

]co-£Wm-cw-`-Øn¬ FSpØ emb-\n-b√ Ah-km\w e`n-®-sX∂v t_m[-y-am-bt√m?
Cßs\ hy-X-ykvX kz-`m-h-ßfp≈ ]Zm¿Y-ßfp≠m-Ip-tºmƒ ]pXnb X∑m-{X-Iƒ Xs∂
D≠m-bn-°m-Wp-at√m?

Pew NqSm-°p-Ibpw XWp∏n-°p-Ibpw sNbvX {]h¿Ø-\-Øn¬, ]Zm¿Y-Øns‚ X∑m-{X-I-
fpsS {Iao-I-cWw am{X-amWv NqSm-°n-b-t∏mƒ amdn-b-Xv. AXp-sIm≠v XWp-∏n-®-t∏mƒ
AXv ]g-b-]-Sn-bm-°m\pw Ign-™p. Xm¬°m-en-I-amb CØcw am‰-ßƒ ̀ uXn-I-am-‰-ßƒ
(physical changes) F∂v Adn-b-s∏-Sp-∂p.

F∂m¬ a‰v c≠p {]h¿Ø-\-ß-fnepw ]pXnb X∑m-{X-Iƒ Xs∂ D≠m-b-t√m? Chn-sS-bp-
≠mb Cu ]Zm¿Y-ßsf ]g-b-]Sn Atam-Wnbw ssUt{Im-tat‰m Idn-bp∏v emb-\ntbm
B°n am‰m≥ Ign-bn-√. AXm-bXv Ch ÿnc-am-‰ßfm-Wv.

]pXnb X∑m-{X-Iƒ (]Zm¿Y-ßƒ) D≠m-Ip-∂-Xn-\m¬, ÿnc-am-‰-ßƒ cmk-am-‰-ßƒ
(chemical changes) AYhm cmk-{]-h¿Ø-\-ßƒ (chemical reactions) F∂v Adn-b-s∏-
Sp∂p. Pe-Øns‚ Ahÿm ]cn-h¿Ø-\-hp-ambn _‘-s∏´ Hcp Nn{Xo- -I-cWw {i≤n-°q.

« Pe-Øns‚ Ahÿm]cn-h¿Ø-\sØ kzm-[o-\n-°p∂ Du¿P-cq]w GXmWv?

^nt\mƒ^vX-eo≥ F∂
kqNIw (Indicator)

Hcp ]Zm¿Yw BknUv kz-̀ m-h-ap-≈XmtWm
B¬°en kz-`m-h-ap-≈XmtWmF∂v a\-
 n -em-°m≥ kqNIw D]-tbm-Kn -°mw.
en‰vakpw, sNºc-Øn-∏q-hns‚ \ocpw
_o‰ vdq -´ ns‚ \ocpw ^nt\mƒ^vXeo -
\psa√mw kqN-I-ß-fmbn D]-tbm-Kn-°mw.
et_m-d-´-dn-bn¬ D]-tbm-Kn-°p∂ kqN-I-
ß-fn¬ H∂mWv ^nt\mƒ^vX-eo≥. Bkn-
Unepw \n¿ho-c-y- emb-\n-bnepw CXv \ndw
ImWn-°p-I-bn-√. F∂m¬ B¬°en kz-
`m-h-ap≈ emb-\n-I-fn¬ CXv  ]n¶v \ndw
ImWn-°pw.

sFkv Pew \ocmhn

Xm]w kzoI-cn-°p∂p

Xm]w ]pd-Øp-hn-Sp∂p

(1) . . . . . . . . . . . . . . . . . . . . . . . .

(2) . . . . . . . . . . . . . . . . . . . . . . . .

Nn{X-Ønse hn´`mKw (1), (2) ]qcn-∏n-°q.
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Nn{Xw 4.6

Nn{Xw 4.5

(hm®v •mkv)

`uXnIam‰-Øn\v IqSp-X¬ DZm-l-c-W-ßƒ Is≠Øn AXp-ambn _‘-s∏´ Du¿P-am‰w
GsXm-s°-bm-sW∂v kb≥kv Ub-dn-bn¬ Fgp-Xq.

C\n a‰p Nne {]h¿Ø-\-ßƒ IqSn ]cn-N-b-s∏-Smw.

{]h¿Ø\w ̨ 1

Hcp IjWw a-·o-jyw dn_¨ Dc®v hrØn-bm-°nb tijw XoP-zm-e-bn¬ ImWn-°p-I.
\nco-£Ww tcJ-s∏-Sp-Øp-I.

]pXnb ]Zm¿Yw D≠mtbm?

e`n® Nmcw tiJ-cn-®-tijw AXv Aev]w sh≈-Øn¬
ebn-∏n®vv en‰va-kvt]-∏¿ D]-tbm-Kn®v  emb-\n-bpsS kz-
`mhw ]cn-tim-[n-°q. F¥mWv a\- n-em-b-Xv?
CXv Hcp cmk-am-‰-am-sW∂v ]d-bp-∂-sX-¥p-sIm≠v?

{]h¿Ø\w ˛ 2

Htc hen-∏-ap≈ c≠v shfpØ XpWn-°-j-W-ßƒ kn¬h¿ ss\t{S‰v emb-\n-bn¬ ap°n-
sb-Sp-°p-I. H∂v Hcp Im¿Uv t_m¿Uv s]´n-°-IØph®v AS®v shfn®w IS-°msX sh°pI.
c≠m-a-tØXv kqcy{]-Imiw t\cn´v e`n-°p∂ ÿeØv sh°p-I. Aev]-k-abw Ign™v
c≠pw \nco-£n-°p-I.

« kqc-y-{]-Imiw e`n-°p∂ ÿeØph®  XpWn-bn-ep-≠mb am‰w F¥mWv?

« Ccp-´n¬ h® XpWn-bn-ep-≠mb am‰w F¥mWv?

« \ndw am‰-Øn¬ kqc-y-{]-Im-i-Øns‚ ]s¶¥v?

{]h¿Ø\w ˛ 3

Cu¿∏-an-√mØ sSÃvSyq-_n¬ Aev]w s]m´m-kyw s]¿amw-K-t\‰v
Xcn-Iƒ FSpØv sSÃvSyq-_ns‚ hmbv`m-KØv Fcn-bp∂ Hcp
Cu¿°n¬ sIm≈n ImWn-°p-I. F¥v \nco-£n-°p∂p?

XpS¿∂v sSÃvSyq_v NqSm°nb tijw ]co£Ww Bh¿Øn-
°pI.
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\nco-£Ww:

« CXn\v klm-bn-°p∂ hmXIw GXmWv?

« CXv Fßs\ D≠mbn?

s]m´m-kyw s]¿amw-K-t\‰v  →s]m´m-kyw amwK-t\‰v +
amwK-\okvssUHm-Ivssk-Uv + HmIvkn-P≥

« s]m´m-kyw s]¿amwKt\-‰ns‚ hnL-S-\sØ kzm-[o-\n® Du¿P-cq]w GXmWv?

{]h¿Ø\w ˛ 4

Nn{X-Ønse k÷o-I-c-W-ßƒ {i≤n-®-t√m.
]co-£WØn\mbn FSpØ ]Zm¿Y-ßƒ ˛

sNºp-Iºn, a·o-jyw dn_¨, t\¿∏n® kƒ -̂yq-cn°v
BknUv.

CXns‚ ]co-£W coXn FgpXn t\m°q.

\nco-£-Ww:

sNºpw a·ojyhpw teml-ß-fmWv.

teml-ßƒ BknUpambn {]h¿Øn-°p-sa∂v Adn-
bm-a-t√m. ChnsS _ƒ_v {]Im-in-°-W-sa-¶n¬ GXv
Du¿PamWv th≠Xv? CXv Fß-s\-bm-bn-cn°pw D≠m-bn-´p-≠m-hpI?

CXp-hsc sNbvX {]h¿Ø-\-ß-fn¬ \n∂v ÿnc-am-‰-ß-fn¬ ]pXnb ]Zm¿Y-ßƒ (X∑m-
{X-Iƒ) D≠m-Ip∂p F∂v \mw Is≠-Øn-b-t√m. as‰-s¥ms° {]tX-y-I-X-I-fmWv Ch-
bn¬ {i≤n-°-s∏-´-Xv?

Hmtcm cmk-am-‰-Ønepw \nßƒ a\- n-em-°nb Du¿P-am-‰-ßƒ kb≥kv Ub-dn-bn¬ ]´n-
I-s∏-SpØn t\m°q.

]´nI 4.1

1 a·o-jyw IØn-°p-∂Xv $

2 $

3 $

4 $

Nn{Xw 4.7

sNºv

{]h¿Ø\w ssIam‰w sNbvX Du¿Pcq]-ßƒ
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Nn{Xw 4.8

« Xm]-cm-k -{]-h¿Ø-\-ß-fn¬ F√m-‰nepw Xm]w ]pd-
Øp-hn-Sp-I-bmtWm sNøp-∂Xv?

I°-bn¬ \n∂v \o‰p-I-°-bp-≠m-°p-∂Xv I≠n-´pt≠m? I°-
bpsS kz-`mhw Xs∂-bmtWm \o‰p-I-°bv°pw? c≠pw ]cn-
tim-[n®p t\m°q. I° Im¬kyw Im¿_-tW-‰m-Wv. CXv
NqSm-°p-tºmƒ e`n-°p∂ hmXIØns‚ Nne khn-ti-j-X-
Iƒ t\m°q.

$ sXfn™ NpÆmºpsh≈-Øn-eqsS IS-Øn-hn-´m¬ AXv ]m¬\n-d-am-Ipw.

$ hmbphn-s\-°mƒ `mcw IqSn-b-Xm-Wv.

$ XosI-Sp-Øp∂ hmX-I-am-Wv.
Cu hmXIw GXm-Im-\mWv km[y-X? ka-hm-Iy-Øn¬ ]qcn-∏n-°q.

Im¬kyw Im¿_tW‰v + Xm]w →  Im¬k-yw HmIvsskUv + ..............

« {]h¿Ø-\-Øn¬ XpS¿®-bmbn NqSm-t°≠n hcp-∂Xv I° Xm]w BKn-cWw sNøp-
∂-Xns‚ kqN-\-bmtWm AtXm Xm]w ]pdØp hnSp-∂-Xns‚tbm?

\o‰p-I-°-bpsS GXm\pw Ij-W-ßƒ s]mSn-s®-SpØv Hcp sSÃvSyq-_n-en-´-tijw Aev]w
sh≈sam-gn®p t\m°q. sSÃvS-yq-_ns‚ ASn-hiw sXm´p t\m°n-bm-se-¥m-W-\p-`hw?

Im¬kyw HmIvsskUv + Pew →  Im¬kyw sslt{UmIvssk-Uv + Xm]w

« D≠mb ]pXnb hkvXp GXp t]cn-emWv km[m-cW Adn-b-s∏-Sp-∂Xv?

« I° \o‰p-I-°-bm-°n-am-‰p-tºmƒ Xm]w BKn-cWw sNøp-I-bmWv sNøp-∂-Xv. F∂m¬
\o‰p-I° IpΩmbam°n am‰n-b-t∏mtgm?

Xm]-cm-k-{]-h¿Ø-\-ß-fn¬ Xm]-tam-NI {]h¿Ø-\-ßfpw (exothermic reactions) Xm]
timjI {]h¿Ø-\-ß-fp-ap≠v (endothermic reactions).
a‰v {]h¿Ø-\-ß-fntem?

]´nI 4.2

{]h¿Ø-\w {][m-\-ambpw ssIam‰w      cmk-{]-h¿Ø-\-Øns‚
sNbvX Du¿P-cq]w    t]cv

1 a·o-jyw IØn-°p-∂Xv $ Xm]w $ Xm]-cm-k -{]-h¿Ø\w
2 $ $ {]Im-i-cm-k -{]-h¿Ø\w
3 $ $
4 $ $ sshZypXcmk -{]-h¿Ø\w

\nßƒ sNbvX {]h¿Ø-\-ß-fnse {][m\ Du¿Pcq]-Øns‚ ASn-ÿm-\-Øn¬ Cu cmk-
am-‰-ßsf \ap-s°m∂v h¿Ko-I-cn®p t\m°mw



53

_m‰dn

cmk-{]-h¿Ø-\-Øn¬ G¿s∏-Sp∂ ]Zm¿Y-ßsf A`n-Im-c-I-ßƒ
(reactants) F∂pw {]h¿Ø\w hgn-bp-≠m-Ip∂ ]Zm¿Y-ßsf D¬]-∂-
ßƒ (products) F∂pw hnfn°p∂p

\nßƒ sNbvX {]h¿Ø-\-ß-fnse A`n-Im-c-I-ß-sfbpw D¬]-∂-ß-sfbpw kb≥kv Ub-
dn-bn¬ ]´n-I-s∏-Sp-Øq.
sh≈-Øn-eqsS sshZ-ypXn IS-Øn-hn-´mtem?

]gb _m‰-dn-bn¬ \n∂v \o°w sNbvX c≠v
{Kmss^‰v Zfip-I-sf-SpØv Hmtcm-∂ns‚bpw
A‰Øv πmÃnIv Bh-c-W-ap≈ Ce-Iv{SnIv
hb¿ LSn-∏n-°-Ww. {Kmss^‰v Zfin-t\mSv
Np‰p∂ ̀ mKØv am{Xw Bh-cWw \o°w sNø-
Ww. C\n 2 Zfip-Ifpw Hcp •mkv _o°-dn¬
sagp-Ip-sIm≠v Dd∏n®v \n¿Ønb tijw CXn-
\-IØv sh≈w Hgn-°pI. Ipd®v BknUv
tN¿°pI

Hmtcm {Kmss^‰v Zfin\pw apI-fn-embn Pew
\nd® sSÃvSyq-_p-Iƒ Ia-gvØn-sh-bv°Ww
(Nn{Xw  4.9). So®-dpsS klm-b-tØmsS {i≤n®v
sNø-tW.

hb-dns‚ A{K-ßsf _m‰-dn-bp-ambn LSn-∏n®p
t\m°q.

Rß-fpsS \nco-£-Ww

D≠mb hmX-I-ßsf ]cn-tim-[n-®mtem? c≠v sSÃvSyq_pIfpw {i≤-tbmsS am‰n Ah-
bpsS hmbv`m-KØv Fcn-bp∂ Cu¿°n¬ ImWn®pt\m°q. F¥mWv ImWm≥ Ign-bp-
∂Xv?

« Hmtcm-∂n-sebpw hmXIw GXmWv ?

« Pe-Øns‚ hnL-S\-Øn-\mbn GXv Du¿P-amWv BKn-cWw sNø-s∏-´Xv?

CXp-t]mse Du¿Pw BKn-cWw sNøp-Ibpw ]pd-Øp-hn-Sp-Ibpw sNøp∂ a‰p {]h¿Ø-\-
ßƒ D≠-t√m. Xmsg-X-∂n-cn-°p∂ coXn-bn¬ Chbv°v DZm-lc-W-ßƒ \¬Iq. \nßƒ°v
]cn-N-b-ap≈ IqSp-X¬ cmk-am-‰-ßƒ DZm-l-c-W-ß-fmbn \¬Im≥ {ian°pat√m?

Nn{Xw 4.9
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Nn{Xw hni-I-e\w sNbvXv Hmtcm kµ¿`-Ønepw \S-°p∂ {][m\ Du¿P-am‰w GsXm-
s°-sb∂v kb≥kv Ub-dn-bn¬ tcJ-s∏-Sp-Øp-I.

IqSp-X¬ DZm-l-c-W-ßƒ Is≠-Øp-at√m?

shSn-s°-´ns‚ ck-X{¥w
Icn-a-cp∂v IØp-∂Xv Hcp cmk-{]-h¿Ø-\-am-Wv. s]m´mkyw
t¢mtd‰v, K‘-I-s∏m-Sn, Im¿_¨s]mSn F∂n-h- XΩn¬
tN¿ØmWv shSn-a-cp∂v an{inXw D≠m°p-∂-Xv. s]m´mkyw
ss\t{S‰pw (ss\-‰¿) CXn-\mbn D]-tbm-K-s∏-Sp-Ømdp≠v. CXp
IØp-∂Xv hfsc thKw \S-°p∂ {]h¿Ø-\-am-b-Xn-\m¬ s]s´∂v
[mcmfw hmX-I-ap-≠m-hp-Ibpw CXns‚ ^e-ambn kvt^mS-\hpw
H∏w tim`-bp≈ Pzm-ebpw D≠m-Ip-∂p. tim` h¿[n-∏n-°m-\mbn
Aep-an-\nbw s]mSn D]-tbm-Kn-°p-∂p. shSn-a-cp-∂n-t\m-sSm∏w
tN¿°p∂ cmk-h-kvXp-°-fmWv Pzm-ebv°v at\m-l-camb \nd-ßƒ

Xm]w BKn-cWw sNøp-∂h :
Xm]w ]pd-Øp-hn-Sp-∂h :

sshZ-yp-tXm¿Pw BKn-cWw sNøp-∂h :
sshZ-yp-tXm¿Pw ]pd-Øp-hn-Sp-∂h :

{]Imiw BKn-cWw sNøp-∂h :
{]Imiw ]pd-Øp-hn-Sp-∂h :

]´nI 4.3

Nn{Xw 4.10

1

2 3

4

Nn{Xw 4.11

cmk-am-‰-ß-fn-ep-≠m-Ip∂ Du¿Pam‰w \mw \nX-yPohn-X-Øn¬ D]-tbm-Kn-°p∂ kµ¿`-ß-
fpt≠m?

Nne kµ¿`-ßƒ t\m°q....
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\¬Ip-∂-Xv. teml-ß-fpsS eh-W-ß-fmWv CXn-\mbn tN¿°p-∂-Xv. tIm∏-dns‚ eh-W-
ßƒ Pzm-ebv°v \oe Ie¿∂ ]® -\ndw \¬Ip-tºmƒ t_cn-b-Øns‚ eh-W-ßƒ Cfw
]®-\n-dhpw s]m´m-kyw eh-W-ßƒ sseemIv \ndhpw tkmUnbw eh-W-ßƒ a™ \nd-
hpw \¬Ip-∂p. Im¬kyw eh-W-ßfmWv Pzm-ebv°v NpSp-I-´-bpsS Nph∏v \ndw \¬Im≥
D]-tbm-Kn-°p-∂-Xv.

kvIqƒ et_m-d-´-dn-bn-¬ \n∂v Ch-bn¬ e`y-amb eh-W-ßƒ tiJ-cn-°q. Hmtcm∂pw
\∂mbn s]mSn® tijw hm®v•m-kn-se-SpØv A¬]w KmV sslt{Um-t¢m-dnIv BknUv
tN¿Øv Ipg-ºp-cq-]-Øn-em-°p-I. CXn¬ \n∂v A¬]w Hcp Icn™ Cu¿°n¬ sIm≈n-
bpsS A{KØnse-SpØv Pzme-bpsS \nd-an-√mØ `mKØv ImWn-®p-t\m-°q. Hmtcm eh-
Whpw Pzmebv°v \¬Ip∂ \nd-ßƒ \nco-£n-°p-I.

sN∏n-sem-Xp-°nb sshZypXn
tSm¿®p-I-fnepw a‰v Ce-Ivt{Sm-WnIv D]-I-c-W-ß-fnepw D]-tbm-Kn-°p∂ ss{Usk¬
\nßƒ°v ]cn-Nn-X-am-Wv. Hcp ss{Usk¬ s]mfn®v ]cn-tim-[n-°q. Fs¥ms° ImWm-
\mIpw?

Cu temIØv kqc-y-{]-Im-ihpw Pehpw
hmbp-hnse Im¿_¨ssU -HmIvsskUpw
D]-tbm-Kn® v Blmcw \n¿an -°m≥
F\n°pw Fs‚ Ip´pIm¿°pw am{Xsa
Ign-bq. Cu temIØv Rm\n-s√-¶n¬ \nß-
fpsS ÿnXn F¥mIpw?

henb henb Imc-y-ßƒ sNøp-∂p-sh-∂-
`n-am-\n-°p∂, temIw hnc¬Øp-ºnem-
sW∂v s]mß®w ]d-bp∂, \nßƒ°v
CXp -hsc emt_m-d -´ -d n -bn¬ sh®v
Im¿_¨ssU- Hm-IvsskUpw kqc-y-{]-Im-
ihpw Pe-hp-ap-]-tbm-Kn®v A∂Pw \n¿an-
°m≥ Ignt™m?.......

Ce-bpsS Hcp s]mß-®-ta......?

Cu kqc-y-{]-Imiw Cs√-¶ntem.......?

]®n-e-bpsS s]mß®w
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cmk-am‰w hgn sshZ-yp-tXm¿Pw D¬]m-Zn-∏n-°p∂ kwhn-[m-\-ß-fmWv sk√p-Iƒ.

« Ce-Ivt{Sm-WnIv D]-I-c-W-ß-fn¬ D]-tbm-Kn-°p∂ at‰-sXms° sk√p-Isf°pdn®v
\nßƒ°-dnbmw? Ah-bpsS t]sc-gp-Xq.

« ho≠pw Nm¿Pv sNbvXv D]-tbm-Kn-°m-hp-∂-bn\w sk√p-Iƒ D≠-t√m. Ah-bpsS
t]sc-gp-Xq.

$

$

\nßƒ°pw Hcp _m‰dn
\n¿an-°mw
Bh-i-y-amb kma-{Kn-Iƒ ˛ ct≠m
aqt∂m Dcp-f-°n-gßv, tIm∏¿ XInSv,
kn¶v XIn-Sv, tIm∏¿ Iºn, F¬.-C.Un.

Nn{X-Øn-te-Xp-t]mse D]-I-c-W-ßƒ
k÷o-I-cn-°p-I. Dcp-f-°n-gßn\v ]Icw
e`-y-amb a‰v ]®-°-dn-Itfm ]g-ßtfm
D]-tbm-Kn®v ]co-£Ww Bh¿Øn®p
t\m°q. GXn¬ \n∂mWv IqSp-X¬
sshZ-ypXn e`n-°p-∂Xv? an√n thmƒ´v
ao‰ -¿ D]-tbm -Kn® v Is≠-Øm≥
{ian°q.

amwK-\okv Utbm-IvsskUpw
Im¿_¨ s]mSnbpw
Ie¿Ønb an{in -X-Øn¬
Cd°nsh®n -cn -°p∂ Hcp
{Kmss^‰v Zfipw kn¶v
sIm≠p-≠m-°nb ]m{Xhpw
Ah-bv°n -S -bn¬ Atam -
Wnbw t¢mssdUpw kn¶v
t¢mssdUpw tN¿∂ t]Ãp-amWv CXnse cmk-
h-kvXp-°ƒ. kn¶v ]m{XsØbpw {Kmss^‰v
Zfin¬ ]nSn-∏n-®n-cn-°p∂ ]n®-f-aq-Sn-sbbpw
NmeI Iºn-Iƒ hgn D]-I-c-W-ß-fp-ambn _‘n-
∏n -°p -tºmƒ cmk-am‰w hgn -bp -≠m -Ip∂
sshZypXn Ch-bn-eqsS {]h-ln-°p-∂p.

sa¿°p-dn- sk¬ ss{U- sk¬

Nn{Xw 4.12

ss
{U

-sk
√n

s‚
 D

ƒ
`m

Kw

Hcp _´-Wns‚ hen-∏-ap-ff Ão¬
IqSn-\-IØv sa¿°p-dn, sa¿°p-dn-Iv
HmIvsskUv, Im¿_¨s]m-Sn, kn¶v
HmIvsskUv XpS -ßnb cmk-
hkvXp°ƒ \nd-®mWv Cu sk¬
\n¿an-®n-cn-°p-∂-Xv. hm®v, Im¬°p-
te-‰¿, sNdnb tSm¿®p-Iƒ, Ifn-t°m-
∏p-Iƒ Ch-bn-se√mw sa¿°p-dn-
sk¬ D]-tbm -Kn -
°p∂p. amcI hnj-
amb sa¿°p-dn-bpsS km∂n-[yw
sIm≠v Ch D]-tbm-Kn-®-tijw hen-
s®-dn-bp-∂Xv Hcp ]cn-ÿnXn {]iv\-
ambn amdn-sIm-≠n-cn-°p-∂p.

Nn{Xw 4.13

kn¶v XIn-Sv

tIm∏¿ XIn-Sv

Dcp-f-°n-gßv

F¬.-C.Un
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CØcw ]c-ky-ßƒ \nßƒ {i≤n-®n-´p-≠mIpw.
Ipd™ Af-hn-ep≈ kz¿Ww-sIm≠v teml-h-kvXp-
°-fpsS ]pdØv t\¿ØXpw `wKn-bp-≈-Xp-amb Bh-
cWw D≠m°nsbSp-°p-∂-Xn\v sshZypXn D]-tbm-K-
s∏-Sp -Øp-∂p. sshZypXte]\w (electroplating)
F∂mWv Cu {]{In-b-bpsS t]cv.

kz¿Ww ]qip-∂-Xn-\p≈ efn-X-amb {Iao-I-cWw
t\m°q.

kz¿Ww ]qti≠ hkvXphpw kz¿WØ-InSpw _m‰-
dn-bp-ambn LSn-∏n-®n-cn-°p∂ coXn {i≤n-®p-ht√m?

Ccp -ºm -Wnbn¬ tIm∏¿ sshZ -ypXte]\w
sNbvXmtem?

emb-\n-bmbn tIm∏¿ kƒt^‰v Pe-Øn¬ ebn∏n®Xv D]-tbm-Kn-°mw. k÷o-I-c-W-ßƒ
Xbm-dm-°m≥  A[-ym-]n-I-bpsS klmbw tXSq.

sshZ-yp-X-te-]\w {]tbm-P-\-s∏-Sp∂ a‰v kµ¿`-ßƒ Is≠Øn k-b≥kv Ub-dn-bn¬
tcJ-s∏-Sp-Øp-I.

skan-\m¿

"cmk-{]-h¿Ø-\-ßfpw Ah-bnse Du¿P-am-‰-ßfpw' F∂ hnj-bsØ ASn-ÿm-
\-am°n Hcp ¢mkv skan-\m¿ Bhm-a-t√m. \nX-y-Po-hn-X-hp-ambn _‘-s∏´ Nne
cmk-am-‰-ßfpw kµ¿`-ßfpw \nßƒ hni-I-e\w sNbvXn-´p-≠v. C\nbpw CXv
hnI-kn-∏n-°p-∂-Xn-\mbn sNtø≠h kb≥kv Ub-dn-bn-se-gp-Xq.

\Ωƒ N¿® sNbvX CØcw am‰-ßƒ ]eXpw a\p-jy]ptcm-K-Xn°v D]-bp-‡-am-b-h-bmWv.
F-∂m¬ Nne-sX-¶nepw {]Ir-Xn-°n-W-ßm-Ø-h-bmtWm?

(Nn{Xw 4.14)

kz¿W-X-InSv

tKmƒUv t¢mssd-Un-
s‚bpw tkmUnbw
kb-ss\-Un-s‚bpw
an{in-X-em-b\n

_m‰dn

{]Ir-Xn-bpsS k¥p-e\w
{]Ir-Xn-bn¬ kzbw cq]-s∏-´p-h-cp∂ k¥p-e-\m-h-ÿ-I-fmWv Pohs‚ \ne-
\n¬]n\v Xs∂ B[m-cw. {]Ir-Xn-bn¬ A\p\nanjw [mcmfw am‰-ßƒ \S-
∂p-sIm-≠n-cn-°p-∂p. Ch-bn¬ kzm-`m-hn-I-amb (ss\k¿KnI-am-b) am‰-ß-fp-
≠v; a\p-j-y≥ Ir{Xn-a-ambn \S-Øp-∂-h-bpap-≠v. kzm-̀ m-hn-I-am-‰-ß-tfmSv {]IrXn
thK-Øn¬ CWßnt®cpw. \mw \n¿an-°p∂ Ir{Xna ]Zm¿YßtfmSpw am‰-
ß-tfmSpw CW-ßn-t®-cm≥ Hcp ]cn-[n-hsc {]Ir-Xn°v km[n-°mdp≠v. F∂m¬
]cn-[n-Iƒ ewLn-°-s∏-´m¬ XI¿®-Ifpw Xmf-`w-K-ß-fp-am-bn-cn°pw ^ew. hnL-
Sn-°p-∂-Xm-sW-¶n¬ t]mepw ssPhm-hn-in-jvS-ßƒ Ipan™p IqSn-bm¬ {]iv\-
ßƒ D≠m-Imdp-≠v. At∏mƒ {]I-r-Xn°v hnL-Sn-∏n-°m≥ ]‰mØ hkvXp-°ƒ
AXn-thKw Ipan™p IqSn-bmtem?

~Hcp {Kmw
kz¿Ww ]qinb
B -̀c-W-ßƒ

ChnsS e`y-amWv

sshZ-ypX cmk-{]-h¿Ø-\-ßƒ {]tbm-P-\-
s∏-Sp-Øp∂ as‰mcp kµ¿`w t\m°q.
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Htc C\w sk¬Xs∂ hyXy-kvX-amb Bh-iy-ßƒ°mbn {]tbm-P-\-s∏-Sp-Øp-tºmƒ
D]-tbm-Kn-°p∂ Imem-h[n amdmdp-≠v. DZm: sNdnb C\w ss{Usk-√p-Iƒ Iyma-d-bn¬ D]-
tbm-Kn-°p-tºmƒ GXm\pw aWn-°q¿ sIm≠v Ah-bnse Nm¿Pv Xo¿∂p t]mIp-∂p.

« CØcw sk√p-Iƒ D]-tbm-K-tijw F¥mWv sNøm-dp-≈Xv? Chsb ho≠pw Nm¿Pp-
sN-øm≥ ]‰ptam? Ds≠-¶n¬Øs∂ F{X XhW?

« \nß-fpsS {]tZ-isØ hoSp-I-fn¬ Hcp-amkw CØcw F{X-sk-√p-Iƒ D]-tbm-Kn-°p-
∂p-≠m-hpw?

« Ch-bnse cmk-h-kvXp-°ƒ aen-\o-I-cWØn\v Imc-W-am-Iptam?

]pXnb D¬]-∂-ßƒ D≠m-°p-∂-Xn-\mbn \mw \S-Øp∂ am‰-ßfpw Cu ]pXnb ]Zm¿Y-
ßƒ \mw D]-tbm-Kn-°p∂Xnse {i≤-°p-dhpw \ap°v Xs∂ tZmj-I-c-am-hm-dp≠t√m.

at‰sXms° kµ¿`-ß-fmWv BZyw \¬Inb \K-c-Øns‚ Nn{X-Øn¬ \n∂pw \nß-fpsS
]cn-k-cØp \n∂pw \nßƒ°v DZm-l-cn-°m-\m-hpI? Hcp Ipdn∏v Xbm-dm°n Ah-X-cn-∏n°q.

sk¬ C\w D]-tbm-Kn-°p∂ D]-tbm-Kn-°-s∏-Sp∂
D]-I-c-W-ßƒ GI-tZ-i-Im-e-b-fhv

ss{Usk¬ $ tdUntbm $ 3 ˛ 6 amkw
$ tSm¿®v $
$ t¢m°p-Iƒ $
$ dntam´v I¨t{Smƒ $

sa¿°pdn sk¬ $ sNdnb tSm¿®p-Iƒ $
$ hm®p-Iƒ $
$ Im¬°p-te-‰-dp-Iƒ $

\n°¬-˛-Im-Uvanbw $ doNm¿Pv sNøm-hp∂ tSm¿®v $
sk¬ ..................................

enYnbw Atbm¨ $ samss_¬ t^mWp-Iƒ $ 6 ˛ 12 amkw
sk¬

]´nI 4.4

aÆns\ aqSp∂ tIm¨{Io‰v
\Ωp°v Np‰pw Db-cp∂ ]pXnb sI´n-S-ßƒ an°-hbpw tIm¨{Io‰v sI´n-S-ß-fm-Wv. AºtXm
\qtdm h¿jw am{Xw Bbp- p≈  Ch  Iptd-Imew Ignbptºmƒ tNm¿s∂m-en-®v Iºn-
Iƒ Xpcp-ºn®v AS¿∂p hogp∂ Ah-ÿ-bn-em-Ipw. At∏mƒ Ch s]mfn®v ]pXn-bh ]Wn-
tb≠n hcn-t√? s]mfn®p am‰p∂ Cu sI´n-S-`m-K-ßƒ NnX-e-cn-°p-Ibpw aÆn¬ ebn®p
tNcp-∂-h-bp-amtWm? hym-]-I-amb tXmXn¬ CØcw sI´n-S-ßƒ s]mfn-®p-am-‰p-tºmƒ
F¥mhpw \ΩpsS aÆns‚ ÿnXn? \nß-fpsS ]cnkc-ß-fn¬ CØcw {]iv\-ßƒ A\p-
`-h-s∏´p XpS-ßn-bn-´pt≠m?

{]Imiw ]c-Øp∂ hn\m-i-Im-cn-Iƒ
cmk-{]-h¿Ø\w hgn sshZypXn D¬]m-Zn-∏n-°p∂ hnhn[ C\w sk√p-Iƒ \nßƒ enÃv
sNbvXn-´p-≠v. Hmtcm C\hpw icm-icn F{X-Imew hsc D]-tbm-Kn-°-s∏-Sp-∂p-≠v.


