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tPm¨ Umƒ´¨
]Zm¿Y-ßƒ sNdp-I-W-ß-fm¬ \n¿an-X-am-sW∂v \q‰m-≠p-
Iƒ°v apºp-Xs∂ Zm¿i-\n-I-∑m¿ {]h-Nn-°p-I-bp-≠m-bn.
`mc-Xo-b-\mb IWm-Z≥, {Ko°v Nn¥-I-\mb sUtam-{In‰nkv
Ch-scms° AWp-kn-≤m-¥-Øn¬ hniz-kn-®-h-cm-bn-cp-∂p.
{Zhy -Øns‚ LS-\-sb-Ip -dn -®p≈ At\z -j -W-amWv
Chscsbms° AWp-kn-≤m-¥-Øn-te°v \bn-®-Xv. B‰w
kn≤m-¥-Øns‚ B[p-\nI L´-Ønse D]-⁄m-Xmhv
tPm¨ Umƒ´¨ (1807˛¬) BWv. B‰-sØ-Ip-dn-®p≈
Umƒ´s‚ k¶--ev]-\ßƒ CsXm-s°-bm-bn-cp-∂p.
$ F√m {Zhy-ßfpw \n¿an-®n-cn-°p-∂Xv "B‰-ßƒ' F∂p

hnfn°p∂ sNdp-I-W-ßƒ sIm≠m-Wv.
$ cmk-{]-h¿Ø-\-Øn¬ G¿s∏-Sm≥ I-gn-bp∂ G‰hpw sNdnb IWn-I-bmWv

B‰w.
$ Hcp aqe-I-Øns‚ F√m B‰-ßƒ°pw Htc KpW-am-Wp-≈-Xv. AXm-bXv Htc

`mcw, hep∏w, kz`m-h-ßƒ.
$ hyXykvX -aq-e-I-ß-fpsS B‰-ßƒ hyXykvX -kz-`m-h-ap-≈-Xm-bn-cn-°pw.
$ B‰-ßsf \n¿an-°p--hmt\m \in-∏n-°p-hmt\m km[y-a-√.
$ B‰-ßƒ A`m-PyamWv.

sNdp-Xn-s\-°m-ƒ sNdptXm?
]Zm¿Y-Øns‚ sshhn-[y-Øn-te°pw AXns‚ kq£va-X-bn-te°pw \Ωƒ IS-∂p-sN-∂-
t√m. Fs¥ms° Imcy-ß-fmWv a\- n-em-°n-bXv? ImgvN-bv°-∏p-d-ap≈ AXnkq-£va-I-
Wn-I-I-fpsS Cu temIsØ°p-dn®v \nßƒ Ft∏m-sg-¶nepw Nn¥n-®n-´pt≠m? Ch-bpsS
hep-∏w, BIr-Xn, \ndw, Ne-\w, kz`mhw F∂nh IuXp-I-ap-W¿Øp-∂-Xt√? kq£va-{]-
]-©-Øns‚ D≈-d-I-fn-te°v Hcp bm{X \S-
Øn-bmtem? AXn\p apºv CXp-hsc a\- n-
em -°nb Imcy -ßƒ Fs¥m-s°-sb∂v
Hm¿Øp-t\m-°q.

hep-Xn¬ \n∂v sNdp-Xn-te°v Chsb {Iao-
I-cn-°mtam?

B‰-Øns‚ LS\

B‰sØ C\nbpw sNdp-Xm-°m-\m-Iptam? Cs√-∂m-bn-cp∂p Umƒ´s‚ kn≤m-¥w.

]Zm¿Y-ßƒ
sNdp-X-cn-Iƒ

X∑m{X B‰w

(1776 ˛ 1884)
Nn{Xw 6.1

]Zm¿∞-ßƒ ?
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"B‰-tamkv' F∂ em‰n≥ ]Z-Øn¬ \n∂mWv "B‰w' F∂ hm°p-≠m-b-Xv. CXn-\¿Yw
hn`-Pn-°m≥ Ign-bm-ØXv F∂m-Wv. F∂m¬ imkv{X-tem-IØv BI-kvan-I-am-bp-≠mb
Nne Is≠-Ø-ep-Iƒ B‰w A`m-Py-am-sW∂ Umƒ´s‚ k¶¬]sØ am‰n-a-dn-®p.

B‰-Øn-\p-≈n-te°v
\nßƒ Nnet∏m-sg-¶nepw kn¬°v, t]mfn-Ã¿ hkv{X-ßƒ CkvXn-cn-bn-´-bpSs\ [cn-®n´p-
≠m-Ip-at√m? F¥m-W-\p-̀ -h-s∏-́ Xv? Sn.hn Hm^m-°nb DSs\ kv{Io\n-\-Sp-tØ°v ssIØ≠
sIm≠p-h-∂-t∏m-gp-≠mb A\p-`hw F¥mbncp∂p?

FÆ-a-b-an-√mØ apSn-bn¬ Hcp πmÃnIv kvsIbn¬ sIm≠v Dc-®-tijw I\w Ipd™ IS-
emkv Xp≠p-Iƒ°cn-In-te°v sIm≠p-h-cq. F¥mWv \nco-£n-°p-∂Xv?

.............................................................................................................................................................................................

]Zm¿Y-ßƒ XΩn¬ Dc -kp -tºmƒ
sshZypX-Nm¿Pv D≠m-Ip-∂-Xp-sIm-≠mWv
Cßs\ kw`-hn-°p-∂-Xv.

ssa°nƒ ^mcsU F∂ imkv{X-⁄≥
tkmUnbw t¢mssdUv t]mse-bp≈ Nne
]Zm¿Y-ßƒ sh≈-Øn¬ ebn-∏n®v AXn-
eqsS sshZypXn IS-Øn-hn-´p-t\m-°n. \nco-
£-W-^-e-ß-fn¬\n∂v ebn-®p-tN¿∂
]Zm¿Y-ß-fn¬ sshZypX Nm¿Pp-s≠∂v
At±lw Xncn-®-dn-™p. 1830 Ifn-emWv Cu Is≠-Ø¬ \S-Øn-b-Xv. F¥p-sIm-≠mWv
hkvXp-°ƒ°v Cßs\ sshZyp-X-Nm¿Pp-≠m-Ip-∂-sX∂v \nßƒ Nn¥n-®n-´pt≠m?

ssa°nƒ ^mc-sU-bpsS ]co-£Ww Hcp XpS-°-am-bn-cp-∂p. ]Zm¿Y-ß-fpsS khn-ti-j-X-
I-sf-°p-dn-®p≈ hni-Z-amb ]T-\-Øn\v CXv hgn-sX-fn-®p. H´sd imkv{X-⁄¿ Cu cwKØv
kvXpXy¿l-amb kw`m-h-\-Iƒ \¬In. ]Zm¿Y-ß-fpsS kz`mhw hni-Zo-I-cn-°p-∂- hn-[-
Øn¬ B‰-Øns‚ LS-\-sb-°p-dn-®p≈ eLphpw imkv{Xo-b-hp-amb hni-Zo-I-cW-am-bn-
cp∂p \o¬kvt_m¿ At±-l-Øns‚ amXr-I-bn-eqsS Ah-X-cn-∏n-®-Xv. CXv A°m-eØv ]cs°
AwKo-Imcw t\Sn.

enYnbw B‰-Øns‚ t_m¿ amXrI t\m°q.

enYnbw B‰-Øns‚ LS\ ImWn-°p∂ Hcp kqN\m
Nn{X-am-Wn-Xv. Cu Nn{Xo-I-c-W-Øn¬ B‰-Øn¬ AXn-
t\-°mƒ kq£va-amb IWn-I-Iƒ Ds≠∂ hy‡-amb
kqN-\-I-fns√? F{X-Xcw IWn-I-I-fmWv B‰-Øn-\-I-
Øp-≈-sX∂v Nn{Xo-I-c-W-Øn¬ \n∂v Duln-°m-\m-
Iptam?

...........................................................................................................................

B‰-Øn-\-IØv AXn-s\-°mƒ sNdp-Xmb IW-ß-fp-
s≠∂ Is≠-Ø-en-te°v \bn® imkv{X-N-cn-{X-Øn-
te°v \ap-s°m∂v Xncn™p t\m°mw.

sshZypX Nm¿Pns‚ kz`mhw
Hcp hkvXphn¬ sshZypX Nm¿Pp-≠m-Ip-
tºmƒ Ah Nm¿Pn-√mØ a‰p hkvXp-°sf
BI¿jn-°p-∂p. Nm¿Pp-Iƒ c≠v Xc-ap-≠v.
t]mkn-‰ohv (+ ve) Nm¿Ppw s\K-‰ohv (- ve)
Nm¿Ppw. hn]-coX Nm¿Pp-Iƒ BI¿jn°pw
F∂m¬ Htc-bn\w Nm¿Pp-Iƒ hnI¿jn-
°pw.

+
+ +

+

Nn{Xw 6.2
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XIn-Sp-Iƒ

Nn{Xw 6.5

hfsc Ipd™ a¿Z-Øn¬ UnkvNm¿Pv Syq_nse hmX-I-Øn-eqsS
sshZyp-Xn-I-S∂p t]mIp-tºmƒ Syq_ns‚ kv^Sn-I-`n-Øn-Iƒ t]mkn-
‰ohv XIn-Sns‚ `mKØv Xnf-ßp-∂-Xmbn tXmwk-s‚ {i≤bn¬-s∏-´p.
Syq_n-\-I-Øp-≠m-Ip∂ Nne IW-ß-fmWv Xnf-°-Øn\v Imc-W-sa∂v
At±lw Is≠Øn.

Syq_n\p≈n¬ Hcp AXm-cy-hkvXp XS -ambn sh®-t∏mƒ AXns‚
\ng¬ t]mkn-‰ohv XIn-Sns‚ `mK-ØmWv cq]-s∏-´-Xv.

« Cu \nco-£-W-Øn¬, Syq_n-\p-≈n¬ \n∂v hcp∂ IW-ßƒ FhnsS \n∂v Fhn-tS-
°mWv k©-cn-°p-∂-sX∂ Imcy-Øn¬ \nßƒ°v F¥v \nK-a\-Øn-seØmw?

$ Syq_n¬ \n∂v hcp∂ IW-ß-fpsS ]mX-bn¬ Nn{X-Øn¬ ImWn-®-Xp-t]mse t]mkn-
‰ohpw s\K-‰ohpw Nm¿Pp≈ XIn-Sp-Iƒ {Iao-I-cn-®p.

sP.-sP.-tXmw-k¨
(1856 ˛ 1940)

+--

+--
Db¿∂ thmƒt´Pv

UnkvNm¿Pv Syq_v

hmIzw-]ºv

Nn{Xw 6.4

UnkvNm¿Pv Syq_v F∂ D]-I-c-W-ap-]-tbm-Kn®v Xmgv∂ a¿Z-Øn¬ hmX-I-ß-fn-eqsS
sshZypXn IS-Øn-hn´v \S-Ønb Nne ]co-£-W-ß-fmWv Nm¿Pns‚ cl-ky-ß-fn-te°v
imkv{X -tem -IsØ \bn -® -X v .  UnkvNm¿Pv Syq_n¬ Nne am‰ -ßƒ hcpØn
sP.sP.-tXmw-k¨ \S-Ønb ]co-£-W-ßƒ CXns‚ hy‡-amb Nne Nn{X-ßƒ
shfn-hm-°n.

\nco-£Ww ˛ Xnf-°-Øn\p Imc-W-amb IW-ß-fpsS ]mXbv°v t]mkn-‰ohv (+ ) XIn-
Sns‚ `mK-tØ°v hyXn-bm\w kw`-hn-®-Xmbn I≠p.

« "Xnf°w' t]mkn-‰ohv XIn-Sns‚ `mK-tØ°v BI¿jn-°-s∏-´-Xn¬ \n∂v IW-ß-
fpsS Nm¿Pns\∏‰n F¥v \nK-a-\-Øn-seØmw?

Nn{Xw 6.3
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$ ]co-£-W-Øn-\mbn teml-Ø-In-Sp-Ifpw hmX-I-ßfpw UnkvNm¿Pv Syq_p-Ifpw amdn-
amdn D]-tbm-Kn-®-t∏mgpw IW-ß-fpsS kz`mh-Øn¬ am‰-sam∂pw \nco-£n-°m≥ Ign-
™n-√.

« ]co-£-W-Øn-\mbn D]-tbm-Kn® hkvXp-°ƒ am‰n-am‰n ]co-£Ww Bh¿Øn-®-t∏mgpw
Htc ^ew-Xs∂ e`n-®-sX-¥p-sIm-≠mhmw?

sP.sP.-tXmw-k¨ FØn-t®¿∂ \nK-a-\-ßƒ
$ UnkvNm¿Pv Syq_nse s\K-‰ohv teml-Ø-In-Sn¬ \n∂v ]pd-s∏-Sp∂ AZr-iy-

civan-I-fmWv Xnf-°-Øn\v Imc-Ww.

$ Ch s\K-‰ohv Nm¿Pp≈  IW-ß-fpsS {]hm-l-am-Wv.

$ F√m ]Zm¿Y-ß-fnepw CØ-c-Øn¬ s\K-‰ohv Nm¿Pv hln-°p∂ IW-ß-
fp≠v.

amkv Xosc Ipd™ Cu IW-ßƒ°v "Ce-Ivt{Sm¨' F∂ t]cv
\¬Is∏-´p. G‰hpw sNdnb B‰-amb ssl-{U-Ps‚ amkns‚
1837¬ Hcp `mK-amWv (1/1837) Hcp Ce-Ivt{Sm-Wns‚ amkv

B‰-ßƒ \n¿an-°-s∏-́ n-cn-°p-∂Xv AXn-s\-°mƒ kq£-va-amb IWn-IIƒ sIm≠m-sW∂pw
B‰sØ hn`-Pn-°m≥ Ign-bp-sa∂pw 1897 ¬ imkv{XtemIw AwKo-I-cn-®p.

B‰-Øns‚ `mK-ambn t{]mt´m-Wp-Ifpw
B‰-ß-fn¬ Ce-Ivt{Sm-Wp-I-ƒ am{X-am-Wp-≈sX-¶n¬ ]Zm¿Y-ß-sf√mw s\K-‰ohv Nm¿Pp-
≈-Xm-hp-Ibpw ]c-kv]cw hnI¿jn-°p-Ibpw sNtø-≠-Xt√?

\ap°v Np‰p-ap≈ ]Zm¿Y-ßƒ Cßs\ hnI¿jn-°m-dpt≠m? CXp-ambn _‘-s∏´ At\z-
j-W-ß-fmWv ]n∂oSv \S-∂-Xv.

tKmƒUvÃo≥ F∂ imkv{X-⁄≥ UnkvNm¿Pv Syq_p-]-tbm-Kn®v \S-
Ønb as‰mcp ]co-£-W-Øn-eqsS B‰-Øn¬ t]mkn-‰ohv Nm¿Pp≈
IW-ß-fpsS km∂n[yw Xncn-®-dn-™p.

]n∂oSv GWÃv dpY¿t^m¿Uv Xs‚ ]co-£-W-Øn-eqsS B‰-Ønse
t]mkn-‰ohv IW-ß-fmb t{]mt´m-Wp-I-fpsS km∂n[yw ÿnco-I-cn-®p.
Hcp t{]mt´m-Wn\v Hcp ssl{UP≥ B‰-tØmfw amkp-≠v. CXns‚
Nm¿Pv Ce-Ivt{Sm-Wns‚ Nm¿Pn\v Xpeyhpw hn]-co-X-hp-am-sW∂pw
At±lw Is≠-Øn.

F¥p-sIm-≠mWv B‰-ßƒ°pw Ah tN¿∂p-≠m-Ip∂ ]Zm¿Y-
ßƒ°pw Nm¿Pn-√m-Ø-sX∂v Btem-Nn-°m-at√m?

GWÃv
dpY¿t^m¿Uv
(1871 ˛ 1937)

Nn{Xw 6.6
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kz¿W-Ø--In-Sp-]-tbm-Kn®v Hcp ]co-£Ww
(Gold foil experiment)

a‰v teml-ßfn¬\n∂v hyXy-kvX-ambn Nne {]tXyI-X-
Iƒ kz¿W-Øn-\p-≠v. G‰hpw t\¿Ø XIn-Sm-°m≥ Ign-
bp∂ teml-amWv kz¿Ww. GXm\pw B‰-ß-fpsS I\-
Øn-ep≈ kz¿WØ-In-Sp-Iƒ D≠m-°m≥ Ign-bpw.

hfsc t\¿Ø kz¿WØIn-Sn-te°v AXn-th-K-X-bp≈
B¬^m-I-W-ßƒ CSn-∏n-®mWv dpY¿t^m¿Uv ]co-
£Ww \S-Øn-b-Xv. kz¿W-Ø-In-Sn-en-Sn-∏n® B¬^m-I-
W-ß-fn¬ `qcn-`m-Khpw XIn-Sn -eqsS IS-∂p-t]m-bn.
GXm\pw Nne IW-ß-fpsS ]mX-bn¬ Aev]w hyXn-
bm\w kw -̀hn-®-Xmbn I≠p. A]q¿hw Nneh (GI-tZiw
20,000 ¬ H∂v) F¥ntem X´n-bn-s´-∂-t]mse t\sc
FXn¿ Zni-bn-te°v Xncn-®p-h-∂p. kz¿WØ-In-Sn\v ]nd-
In¬ sh® kv{Io\n¬ B¬^m-I-W-ßƒ ]Xn-®-t∏mƒ
D≠mb AS-bm-f-ßƒ hni-I-e\w sNbvXmWv
CØcw Imcy-ßƒ dpY¿t^m¿Uv a\- n-em-°n-b-Xv.

Cu \nco-£-W-ß-fn¬ \n∂v At±lw Nne \nK-a-\-
ß-fn¬ FØnt®¿∂p.

$ B‰-Øn\v Hcp tI{µ-̀ m-K-ap-≠v. AXns\ "\yq¢n-
b v' F∂v At±lw hnfn-®p.

$ \yq¢n-b- n\v t]mkn-‰ohv Nm¿Pm-Wv.

$ B‰-Øns‚ BsI hym]vXhpambn Xmc-X-ay-
s∏-Sp-Øn-bm¬ \yq¢n-b- ns‚ hym]vXw hfsc
Xp—-am-Wv.

$ B‰-Øns‚ apgp-h≥ amkpw tI{µo-I-cn-®n-cn-°p-∂Xv \yq¢n-b- n-em-Wv.

$ \yq¢n-b- n\v Np‰p-ap≈ ÿeØv Ce-Ivt{Sm-Wp-Iƒ hnX-cWw sNø-s∏´v InS-°p-∂p.

dpY¿t^m¿Uns‚ ]co-£-W-^-e-ßsfbpw \nK-a-\-ß-sfbpw ]cntim-[n-°q.

« `qcn`mKw B¬^m-I-W-ßfpw tKmƒUp-X-In-Sn-eqsS IS-∂p-t]m-bXv F¥p-sIm-≠mhmw?

« Ipd®v B¬^m-I-W-ß-fpsS ]mX-bn¬ am{Xw hyXn-bm-\-ap-≠m-b-sX-¥p-sIm-≠v?

« A]q¿hw B¬^m-I-W-ßƒ am{Xw Xncn-®p-h-cm≥ Imc-W-sa-¥m-bn-cn°pw?

dpY¿t^m¿Uns‚ GsX√mw \nK-a-\-ß-fmWv Cu tNmZy-ßƒ°v DØcw \¬Ip-∂Xv?

« ""B‰-Ønse t{]mt´m-Wp-Iƒ apgp-h≥ Hcp `mKØv tI{µo-I-cn-®n-cn-°p-∂p.'' F∂
Bi-b-tØmSv tbmPn-°p-∂pt≠m? A`n-{]m-b-ßƒ kb≥kv Ub-dn-bn¬ Ipdn-°q.

sF.Sn

B¬^m IW-ßƒ
t]mkn-‰ohv Nm¿Ppw amkp-ap≈
IW-ß-fmWv B¬^m IW-ßƒ
(αIW-ßƒ). Ch t]mkn-‰ohv
Nm¿Pn-\m¬ hnI¿jn-°-s∏-Sp-Ibpw
s\K-‰ohv Nm¿Pn-\m¬ BI¿jn-°-
s∏-Sp-Ibpw sNøpw.

tKmƒUv B‰w

B
¬

^
m-I

-W
-ß

ƒ

kz¿W-X-In-Sn-eq-sS-bp≈ B¬^m-
IW-ß-fpsS hyXn-bm\w

Nn{Xw 6.7
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B‰-Øns‚ amXrI
dpY¿t^m¿Uv Xs‚ \nK-a-\-ßsf ASn-ÿm-\-am°n Hcp B‰w amXrI Ah-X-cn-∏n-°p-I-
bp-≠m-bn.

B‰-Øns‚ tI{µ-̀ m-K-amWv \yq¢n-b- v. hfsc sNdpXmb \yq¢n-b- n\v t]mkn-‰ohv Nm¿Pp-
≠v. CXn\p Np‰pw s\K-‰ohv Nm¿Pp≈ Ce-Ivt{Sm-Wp-Iƒ AXn-th-K-Øn¬ Id-ßn-s°m-≠n-
cn-°p-∂p. B‰-Øns‚ amkns‚ GXm≠v apgp-h\pw Xs∂ \yq¢n-b- n-emWv tI{µo-I-cn-®n-
cn-°p-∂-Xv.

kuc-bq-Y-Øn\v kam-\-amb Hcp B‰w LS-\-bmWv dpY¿t^m¿Uv Ah-X-cn-∏n-®-Xv.

kuc-bqYw B‰w

tI{µw : kqcy≥ tI{µw : ...............................................

{Kl-ßƒ : kqcys\ Np‰p∂p Ce-Ivt{Sm¨ : ...............................................

{`a-W-]Yw : {Kl-ßƒ Nen-°p∂ ]mX Hm¿_n‰v : ...............................................

kuc-bqYw

l
ll l

l
l

l
l

l
l

dpY¿t^m¿Uns‚ B‰w amXr-I

+
+

Ce-Ivt{Sm¨\yq¢n-bkv

\yq¢n-bkv

+

Nn{Xw 6.8 Nn{Xw 6.9

]´nI 6.1

CXns‚ Xmc-X-ay-Øn-\mbn ]´nI
hni-I-e\w sNbvXv hn -́̀ mKw ]qcn-
∏n®v t\m°q.

B‰-Øns‚ amXrI dqY¿t^m¿Uv \n¿tZ-in-®p-sh-¶nepw CXnse t{]mt´m-Wp-I-fpsS amkpw
B‰-Øns‚ BsI amkpw Xmc-Xayw sNbvX-t∏mƒ Is≠-Ønb hyXymkw hni-Zo-I-cn-
°m≥ {]bmkw t\cn-Sp-I-bp-≠m-bn. F¥m-sW∂v IrXy-ambn ]d-bm≥ Ign-™n-s√-¶nepw
1920 ¬ Xs∂ Xs‚ ]co-£-W-ß-fpsS shfn-®-Øn¬ \yq¢n-b- n¬ Xs∂ amkp≈ \n¿ho-
cy-IWØns‚ km∂n[yw dpY¿t^m¿Uv {]h-Nn-°p-I-bp-≠m-bn.

XpS¿∂v \S∂ ]e ]T-\-ß-fpsSbpw ^e-ambn 1932 ¬ sPbnwkv NmUvhn°v B‰-Øn¬
Ce-Ivt{Sm¨, t{]mt´m¨ F∂n-hbv°v ]pdta Nm¿Pn-√mØ \yqt{Sm¨ IqSn Ds≠∂v
Is≠Øn. CXns‚ amkv Hcp t{]mt´m-Wns‚ amkn\p GXm≠v Xpey-am-Wv.

CXp-hsc a\- n-em-°nb Imcy-ßƒ ]´n-I-bn¬ t{ImUo-I-cn®v Fgp-Xn-t\m-°q.

B‰-Ønse IW-ßƒ sshZyp-X-Nm¿Pv amkv B‰-Ønse ÿm\w

Ce-Ivt{Sm¨

t{]mt´m¨

\yqt{Sm¨

]´nI 6.2
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kqN\
- -˛ Ce-Ivt{Sm¨

p - t{]mt´m¨

n - \yqt{Sm¨

Nn{Xw 6.10

t_m¿am-XrI
kuc-bq-Y-Øn¬ \n∂v hyXy-kvX-ambn Nm¿Pp≈ Hcp \yq¢n-b- n\v Np‰p-amWv dpY¿t^m¿Uv
amXr-I-bnse Ce-Ivt{Sm¨ Id-ßp-∂-Xv. Cßs\ Hcp- Nm¿Pn\v Np‰pw as‰mcp Nm¿Pv Id-
ßp-tºmƒ CXn\v Du¿Pw \jvS-s∏´v \yq¢n-b n-t\mSv ASp-Øp-h-cp-sa-∂mWv Pbnwkv
¢m¿°v amIvkv-sh¬ kn≤m-¥n-°p-∂-Xv. CXv B‰-Øns‚ \ne-\n-¬]n\v sh√p-hn-fn-bm-b-
t∏mƒ IqSp-X¬ sa®-s∏´ Hcp B‰w amXrI Bh-iy-am-bn-h-∂p.

\yq¢n-b- n-\p-Np‰pw Nne \n›nX ]mX-I-fn-eqsS Ce-Ivt{Sm¨ Id-ßp-tºmƒ AXn\v Cu
coXn-bn¬ Du¿P-hy-Xymkw D≠m-Ip-∂n-s√∂v \o¬kvt_m¿ ÿm]n-®p. Cu ]mX-Isf
At±lw Hm¿_n‰v F∂mWv hnfn-®Xv. Hmtcm Hm¿_n-‰nepw Hcp  \n›nX FÆw Ce-
Ivt{Sm-Wp-Iƒ Dƒs°m-≈p-∂p-sh∂v At±lw a\- n-em-°n.

$ Hm¿_n-‰p-Iƒ Hmtcm∂pw Hmtcm Du¿P-\n-e-I-fm-Wv. Hcp Hm¿_n-‰nse Ce-Ivt{Sm-Wp-
Isf kw_-‘n®v AXns‚ Du¿Pw IqSp-Itbm Ipd-bp-Itbm sNøp-∂n-√. \yq¢n-b-
 n¬ \n∂v AI-ep-t¥mdpw Hm¿_n-‰-p-I-fpsS Du¿Pw IqSn hcn-I-bmWv sNøp-∂-Xv.

B‰-Øns‚ t_m¿am-Xr-Ibn¬ 1, 2, 3, 4, 5 Du¿P-\n-e-Isf bYm{Iaw K, L, M, N, O F∂n-
ßs\ kqNn-∏n-®n-cn-°p-∂p. ]n∂oSv Cu Du¿P-\n-e-Iƒ "sj√p"Iƒ F∂ t]cn¬ Adn-b-
s∏-´p.

Nne B‰-ß-fpsS t_m¿am-XrI \¬In-bn-cn-°p-∂Xv {i≤n-°q.

ssl{U-P≥

1p

loenbw

2p
2n

enYnbw

3p
4n

4p
5n

s_do-enbw

6p
6n

Im¿_¨

5p
6n

t_mtdm¨
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Hmtcm B‰-Øn-s‚bpw t{]mt´m-Wp-I-fpsS FÆw ]cn-tim-[n-°q.

« GsX-¶nepw c≠v aqe-I-ßƒ°v t{]mt´m-Wns‚ FÆw Htct]mse hcp-∂pt≠m?
t{]mt´m-Wp-I-fpsS FÆw amdp-tºmƒ aqeIw Xs∂ amdp-∂pt≠m?

« \yqt{Sm-Wns‚ FÆw Xpey-amb aqe-I-ßƒ Dt≠m?

F¶n¬ aqeIw GsX∂v \n¿W-bn-°p∂ IWnI t{]mt´m-Wp-Iƒ \yqt{Sm-Wp-Iƒ Ch-
bn¬ GXmWv?

Hcp-aq-e-I-Øns‚ B‰-Ønse t{]mt´m-Wp-I-fpsS FÆ-amWv
AXns‚ Bt‰m-anI \º¿ (Z)

« B‰-Ønse t{]mt´m-Wp-I-fpsS FÆhpw Ce-Ivt{Sm-Wp-I-fpsS FÆhpw XΩn¬
F¥mWv _‘w? t_m¿ amXrI hni-I-e-\w-sN-bvXp t\m°p-I.

« Bt‰m-anI \º¿, t{]mt´m-Wp-IfpsS FÆw, Ce-Ivt{Sm-Wp-I-fpsS FÆw Ch Fßs\
]c-kv]cw _‘-s∏-´n-cn-°p∂p? Fgp-Xn-t\m-°q.

« Hcp aqe-I-Øns‚ amkv {][m-\-ambpw \n¿W-bn-°p∂ IW-ßƒ GsXm-s°-bmWv?

« B‰-Øn¬ Ch-bpsS ÿm\w FhnsS?

\yq¢n-b- nse IWn-I-I-fpsS BsI FÆsØ amkv\-º¿
(M) F∂p-hn-fn-°p-∂p. AXm-bXv t{]mt´m-Wp-I-fp-sSbpw
\yqt{Sm-Wp-I--fp-sSbpw BsI FÆ-amWv amkv \º¿.

apI-fn¬ kqNn-∏n® aqe-I-ßfpsS Npcp-s°-gp-Øp-Iƒ \evIn-bn-cn-°p-∂Xv {i≤n-°q.

1 4 7 9 11 12
1 2 3 4 5 6H, He, Li, Be, B, C

{]Xo-I-ß-fpsS apI-fnepw Xmsgbpw Fgp-Xn-bn-cn-°p∂ Hmtcm kwJybpw F¥ns\ kqNn-
∏n-°p-∂-XmWv? Xmsg s_dn-en-b-Øns‚ {]Xo-I-Øn¬ kqN-\-Iƒ Fgp-Xq.

(...................................) 9
(...................................) 4Be

^vfqdns‚ {]XoIw t\m°p-I.

19
9 F

« ^vfqdns‚ B‰Øn¬ F{X t{]mt´m-Wp-Iƒ D≠v?

« Ce-Ivt{Sm-Wp-I-fpsS FÆtam?

« amkv\ºdpw Bt‰m-anI\ºdpw _‘-s∏-SpØn CXnse \yqt{Sm-Wns‚ FÆw I≠p-
]n-Sn-°mtam?

\yqt{Sm-Wns‚ FÆw Is≠-Øm≥ Hcp ka-hmIyw cq]o-I-cn-®p-t\m-°q.

\yqt{Sm-Wns‚ FÆw = ....................................................................................................

Z = ..................

M = .................
      F

19

9
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\yq¢n-b- n-\p-Np‰w sj√p-I-fn -embn Ce-Ivt{Sm-Wp-Iƒ
{Iao-I-cn-®n-cn-°p∂ coXn-bmWv Ce-Ivt{Sm¨ hn\ymkw

sj¬ sj¬ \º¿ Dƒs°m-≈p∂ ]c-am-h[n
Ce-Ivt{Sm-Wp-I-fpsS FÆw (2 n2)

K 1 2 x 12  = 2

L 2

M 3

N 4

O 5

]´nI 6.3

sj√p-I-fnse Ce-Ivt{Sm¨
ssl{U-P≥ B‰-Øn¬ F{X -C-e-Ivt{Sm-Wp-Iƒ D≠v? CXv GXv sj√n-emWv? t_m¿
amXrI hni-I-e\w sNbvXv t\m°q. loen-b-Øns‚ B‰-Øntem?

« enYn-b-Øns‚ Ce-Ivt{Sm¨ {Iao-I-cWw Fß-s\-bmWv?

1 ̨ mw sj¬ (K) ................................................. Ce-Ivt{Sm-Wp-Iƒ

2 ̨ mw sj¬ (L) ................................................. Ce-Ivt{Sm-Wp-Iƒ

K sj√n¬ c≠v Ce-Ivt{Sm-Wp-I-fn¬ IqSp-X¬ Dƒs°m-≈m≥ Ign-bm-Ø-Xp-
sIm-≠mWv ASpØ Ce-Ivt{Sm¨ L sj√n¬ {Iao-I-cn-°-s∏-´-Xv.

tkmUnbØns‚ t_m¿ amXr-I-bmWv Nn{X-Øn¬ sImSp-Øn-
cn-°p-∂-Xv.

« tkmUn-b-Øn¬ BsI F{X Ce-Ivt{SmWpIƒ D≠v?

...........................................

« K sj√n¬ F{X? ...........................................

« Ah-ti-jn-°p∂ Ce-Ivt{Sm-Wp-Iƒ F{X? ................................

Nn{Xw ]cn-tim-[n-°q.

L sj√n¬ Dƒs°m-≈m-hp∂ ]c-am-h[n Ce-Ivt{Sm-Wp-I-fpsS
FÆ-sØ-°p-dn®v F¥v Dul-Øn-se-Ømw?

............................................................................................................................................................................................

Hmtcm sj√nepw Dƒs°m-≈m-hp∂ ]c-am-h[n Ce-Ivt{Sm-Wp-I-fpsS FÆ-Øn\v ]cn-[n-bp-
≠v. 2 n2 F∂ kq{X-hm-Iy-ap-]-tbm-Kn®v CXp Is≠-Ømw. 'n' F∂Xv F{Xm-asØ sj¬
F∂v kqNn-∏n-°p-∂p.

CXp-{]-Imcw Hmtcm sj√nepw Dƒs°m-≈p∂ ]c-am-h[n Ce-Ivt{Sm-Wp-I-fpsS FÆw ]´n-
I-bn¬ ]q¿Øn-bm-°q.

11p
12n

tkmUnbw B‰w amXrI
Nn{Xw 6.11
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« Xmsg- sIm-Sp-Øn-cn-°p∂ aqe-I-ß-fpsS CeIvt{Sm¨ hn\ymkw FgpXn Ah-
bpsS t_m¿am-XrI Nn{Xo-Icn°q.

19 24 27 35
9 12 13 17F, Mg, Al, Cl

Hcp aqeIw GsX∂v \n¿W-bn-°p-∂Xv AXnse t{]mt´m-Wp-I-fpsS FÆ-am-Wv. t{]mt´m-
Wp-I-fpsS FÆw amdn-bm¬ aqeIw Xs∂ amdp-at√m. t{]mt´m-Wp-I-fpsS FÆw hyXym-k-
s∏-SmsX \yqt{SmWpI-fpsS FÆw amdn-bmtem? ]´nI ]qcn-∏n°q.

« GXv IW-Øns‚ FÆ-Øn-emWv hyXym-k-ap-≈Xv?

t_m¿am-XrI hc-®p-t\m-°q.

« Ch-bpsS Bt‰m-anI \ºdpw amkv \ºdpw
]cn-tim-[n®m¬ F¥v kmay-hy-Xym-k-ß-
fmWv ImWp-∂Xv?

Htc aqe-I-Øns‚ Xs∂ CØcw hyXykvX
cq]-ß-fmWv sFtkm-tSm-∏p-Iƒ (isotopes).
sFtkm-tSm-∏p-Iƒ°v Hcp {]mtbm-KnI \n¿h-
N\w cq]o-I-cn-°mtam?

1
1 H 2

1 H 3
1 H

p

n

p

n

p

n
t{]m´nbw Uyq´o-cnbw {Snjnbw

ssl-{U-Ps‚ kar≤n
{]]-©-Ønse samØw {Zhy -
Øns‚ ap°m¬`m-Khpw (75%)
ssl{U-P-\m-Wv. ssl{U-Ps‚
Af-hn¬ tIhew 0.015% am{X-amWv
Uyq´n-cobw sFtkm-tSm-∏v. CXnepw
F{Xtbm Xp—-am-Wv {Snjn-bw.
t]cn-\p-am{Xw! Ahtijn-°p-∂Xv
apgp-h≥ ssl{U-Ps‚ km[m-cW
cq]-amWv (99.985%). Uyq‰o-cnbw
HmIvkn-P-\p-ambn {]h¿Øn-®p-≠m-
Ip∂ L\-Pew (heavy water) BWv
\yq¢n-bm¿ dnbm-Iv‰-dpIfnepw a‰pw
D]-tbm-Kn-°p-∂Xv

Htc amkv\-ºdpw hyXykvX Bt‰m-anI \º-
dp-ap≈ aqe-I-ß-sf-bmWv sFtkm-_m-dp-Iƒ
(isobars) F∂p-]-d-bp-∂-Xv.

DZm; 40 40
18 20Ar, Ca

Xmsg-sIm-Sp-Ø aqeIB‰-ß-fn¬ sFtkm-tSm-∏v, sFtkm-_m¿ F∂nh Is≠-Øn-sb-gp-
Xp-I, (P, Q, R, S, T F∂nh aqe-I-ß-fpsS bYm¿Y {]Xo-I-ßƒ A√).

14 35 14 36 16
6 17 7 17 8P, Q, R, S, T
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NphsS sImSpØ ]´n-I-bnse hnh-c-ßƒ ]cn-tim-[n®v hn´-`mKw ]q¿Øn-bm-°p-I.

t\cn´v ImWmt\m A\p-`-hn-®-dn-bmt\m Ign-bm-Ø-{Xbpw sNdp-Xmb B‰ß-fp-sSbpw B‰-
Øn-\p-≈nse sNdp-I-W-ß-fp-sSbpw FÆ-Ønepw {Ia-Øn-ep-ap≈ am‰-amWv aqe-I-ß-fpsS
sshhn-[y-Øn\pw AXp-hgn \ap°v Np‰p-ap≈ temI-Ønse ]Zm¿Y sshhn-[y-Øn\pw
Imc-Ww. ]Zm¿YßfpsS khn-ti-j-X-Iƒ hni-I-e\w sNøm\pw a\- n-em-°m\pw Ah-
bpsS ASn-ÿm\ \n¿am-W-L-S-I-ß-sf-°p-dn-®p≈ Adnhv \sΩ klm-bn-°pw.

aqeIw p e n

Hmtcm sj√n-sebpw Ce-Ivt{Sm-

Wp-I-fpsS FÆw

K L M

Ce-Ivt{Sm¨ hn\ymkw

16
8 O ........ ........ ........ 2 6 2, 6

27
13 A1 ........ ........ ........ ........ ........ ........ ......................

.....

..... Ne ........ ........ 10 ........ ........ ........ ......................

23
11 Na ........ 11 ........ ........ ........ ........ ......................

.....

..... Mg ........ ........ 12 ........ ........ 2 ......................

]´nI 6.4


