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tZio-b-Km\w

P\-K-W-a-\- -A-[n-\m-bI Pbtl

`mc-X -̀ m-Ky-hn-[mXm,

]©m-_-kn‘p KpP-dmØ admTm

{ZmhnU DXv°-e- _w-Km,

hn‘y-ln-am-N-e -b-ap\mKwKm,

D—e Pe-[nX-cwKm,

Xh-ip-̀ -\mta PmtK,

Xh-ip` Bin-j -am-tK,

Kmtl Xh- P-b- KmYm

P\-K-W-aw-K-e-Zm-bI Pbtl

`mc-X- ̀ m-Ky-hn-[mXm,

Pb-tl, Pb-tl, Pb-tl,

Pb Pb Pb Pbtl!

{]Xn⁄

C¥y Fs‚ cmPy-am-Wv. F√m C¥y-°mcpw Fs‚

ktlm-Z-co- ktlmZc-∑m-cm-Wv.

Rm≥ Fs‚ cmPysØ kvt\ln-°p∂p;  kºq¿Whpw

sshhn-[y-]q¿W-hp-amb AXns‚ ]mc-º-cy-Øn¬ Rm≥

A`n-am\w  sIm≈p∂p.

Rm≥ Fs‚ amXm-]n-Xm-°-sfbpw Kpcp-°-∑m-scbpw

apXn¿∂-hscbpw _lp-am-\n-°pw.

Rm≥ Fs‚ cmPy-Øn-s‚bpw Fs‚ \m´p-Im-cp-sSbpw

t£a-Øn\pw sFiz-cy-Øn-\pw- th≠n {]bXv\n°pw.



{]nb-s∏´ hnZ-ym¿Yn-Itf,

]co-£-W-Øn-eq-sSbpw \nco-£W-Øn-eq-sSbpw hni-I-e-\-Øn-eq-

sSbpw a\p-jy≥ ssIh-cn® Adn-hmWv imkv{Xw. AXp-sIm-≠p-

Xs∂ imkv{Xw kXy-am-Wv. Np‰p-]mSpw kw`-hn-°p∂ am‰-ßƒ

\nco-£n®pw A]-{K-Yn®pw \qX-\-amb {]h¿Ø-\-ßƒ Bhn-jvI-

cn®v I≠p-]n-Sn-Ø-ßƒ \S-Ønbpw a\p-jy≥ A\p-Zn\w ]ptcm-K-Xn-

bn-te°v \oßn-s°m-≠n-cn°p∂p. \mw B¿Pn® F√m t\ -́ßƒ°pw

ImcWw imkv{X-cw-K-Øp-≠mb hf¿®-bm-Wv. IqSp-X¬ ]ptcm-K-

Xnbpw t\´-ßfpw e£y-an-Sp∂ F√m-h¿°pw imkv{X]T\w

Kuc-hamb hnj-b-am-Wv. AXn-\p≈ D]m-[n-I-fmWv imkv{X

]mT]pkvX-I-ßƒ.

am\hkwkvIm-c-Øn\p ]pXnb am\-ßƒ \¬Ip-Ibpw a\p-jy-cpsS

PohnXkuI-cy-ßƒ sa®-s∏-Sp-Øp-∂-Xn¬ \n¿Wm-bIamb ]¶p

-h-ln-°p-Ibpw sNbvX imkv{X-im-J-bmWv ck-X-{¥w. a\p-jy

-Po-hn-XsØ C{X-am{Xw kzm[o-\n-® as‰mcp imkv{X-im-J-bn-s√∂p

Xs∂ ]d-bmw. Im¿jnIw, hymh-km-bnIw, sshZy-imkv{Xw,

Km¿lnIw XpSßn F√m taJ-e-I-fnepw ck-X-{¥Øns‚ kw`m-h-

\-Iƒ \nkvXp-e-am-Wv. AXp-sIm-≠p-Xs∂ ck-X-{¥-]-T\w a\p-jy-

]p-tcm-K-Xn-bpsS ]T-\-am-sW∂v ]d-bmw.

imkv{X-]-T-\-Ønse ASn-ÿm\ coXn-I-fmb ]co-£Ww, \nco-£Ww,

A]-{K-Y\w, \nK-a-\-cq-]o-I-cWw F∂n-hbv°v Du∂¬ \¬In

imkv{X]T\w B\-μ-I-c-amb Hc-\p-`-h-ambn amd-Ww. ]pXnb Bi-

b-ßfpw taJ-e-Ifpw ]cn-N-b-s∏-Sp-tºmgpw \mw Nne Pohn-X-aq-ey-

ßfpw at\m-̀ m-h-ßfpw hf¿Øn-sb-Sp-t°-≠-Xm-bn-́ p-≠v. ap≥¢mkp-

I-fn¬ t\Snb Adn-hp-I-fp-sSbpw Ign-hp-I-fp-sSbpw XpS¿®bpw

hf¿®bpw Dd∏phcpØn IqSp-X¬ Db-c-ß-fn¬ FtØ-≠-Xp-≠v.

Cu e£y-ß-sf√mw ap∂n¬ I≠p-sIm-≠m-Wv ]pXnb ck-X{¥]mT-

]p-kvXIw Xbm-dm-°n-bn-cn-°p-∂-Xv.

]mT-]p-kvX-I-Øn¬ \¬In-bn-́ p≈ ]T\{]h¿Ø-\-ßfpw ]T-\m-\p-

`-h-ßfpw N¿®mkqN-\Iƒ ]c-am-h[n D]-tbm-K-s∏-Sp-Ønbpw

kvIqfnepw ]cn-k-c-ß-fnepw et_m-d-´-dn-I-fnepw e`y-amb kuI-cy-

ßƒ {]tbm-P-\-s∏-Sp-Ønbpw, imkv{X]T\w a[p-c-X-c-amb Hc-\p-`-

h-am-°n-am-‰m≥ {ian-°p-a-t√m. hn⁄m-\-k-ºm-Z-\-tØmsSm∏w

imkv{Xo-b- at\m-̀ m-hhpw aqey-ßfpw hf¿Øn-sb-Sp-°p-∂-Xn-\v Cu

]pkvXIw hgn-Im-´n-bm-hs´.

Biw-k-I-tfm-sS,

tUm.]n.F.^mØna
Ub-d-IvS¿

Fkv.-kn.-C.-B¿.Sn.



temln-Xm-£≥ sI. aqk apkvX-Pn_v C. kn. tkma≥ sP.
Ako n -F-®v.-F-kv.-Fkv., Fw.Fw.-C.-‰n.F-®v.-F-kv.-Fkv., t{UmbnwKv So®¿ (dn-´),
t^m¿ sU^v, ta¬ap-dn, ae∏pdw. Kh.--F-®v.-F-kv.-F-kv.,
aem-∏-dºv, ae∏pdw. Acp-hn-°-c, Xncp-h-\-¥-]pcw.

A°m-Z-anIv tImUnt\‰¿

knXm-c sP.B¿.

dnk¿®v Hm^o-k¿, Fkv.-kn.C.-B¿.Sn.

]mT-]p-kvXIcN\
inev]-im-e-bn¬ ]s¶-Sp-Ø-h¿

hnZ-Kv[¿

Sn.-sP. sk_m-Ãy≥ eqt°mkv
ske-£≥ t{KUv eIvN-d¿ Hm^v sIankv{Sn (dn´.),

bqWn-th-gvkn‰n tImtf-Pv, Xncp-h-\-¥-]pcw.

tUm. Fw. Aem-hp-Zo≥
{]n≥kn-∏mƒ (dn´.), Kh. tImtf-Pv, Ftf-cn-X´v,

Imk-¿-tKmUv.

tUm. kpss_¿
Atkm.-s{]m-^-k¿, sIankv{Sn hn`mKw
]n.F-kv.Fw.H. tImtf-Pv, Xncq-c-ßmSn.

tUm. F{_lmw tPm¿Pv
F®.vH.Un. sIankv{Sn (dn´.), am¿ Chm-\n-tbmkv tImtfPv,

Xncp-h-\-¥-]pcw.

tUm. hnjvWp -hn.-F-kv.
Akn-Ã‚ v s{]m^-k¿, sIankv{Sn hn`mKw,

Kh¨sa‚ v B¿Svkv tImtf-Pv, Xncp-h-\-¥-]pcw.

kPn-Ip-am¿ sI.Pn.
F®v.Fkv.F.-, Pn.hn&F-®v.-F-kv.-Fkv

t^m¿ tKƒkv, aW-°m-Sv, Xncp-h-\-¥-]pcw.

aWnem¬ hn.]n.
F®v.Fkv.F.-, Fw.-F-®v.-F-kv.-Fkv,

aø-\m-Sv, sIm√w.

A\n¬ -Fw.-B¿.
F®v.Fkv.Fkv.‰n.-, Pn.Pn.-F-®v.-F-kv.-Fkv,

Ic-a-\, Xncp-h-\-¥-]pcw.

ss_Pp _n.
F®v.Fkv.F.-, Pn.-F-®v.-F-kv,

Ah-\-ht©-cn, Xncph-\-¥-]pcw.

tPm¨ ]n.
F®v.Fkv.F.-, Kh.-tam-U¬.-F-®v.-F-kv.Fkv,
sh´n-°-h-e, sIm√w.

kZm-\μ≥ kn.
F®v.Fkv.F.-, ]¥o-cm-¶mhv,F-®v.-F-kv. Fkv,
tImgn-t°mSv.

Atim-Iv-Ip-am¿ B¿.-Fkv.
F®v.Fkv.F.-, F¬.-hn. F-®v.-F-kv,-
t]mØ≥tImSv, Xncp-h-\-¥-]pcw.

Nn{X-Imc-∑m¿

ARvP\ hn.B¿. N{μ≥

dnk¿®v Hm^o-k¿, Fkv.-kn.C.-B¿.Sn.
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A[n-I-hm-b-\bv°v
(hn-e-bn-cp-Ø-en\v hnt[-b-am-t°-≠-Xn-√)

Bi-b-hy-‡X hcp-Øp-∂-Xn\v ICT km[yX

{][m\ ]T-\-t\-´-ß-ƒ

hne-bn-cpØmw

XpS¿{]-h¿Ø-\-ßƒ

Cu ]pkvX-I-Øn¬ kuI-cy-Øn-\mbn

Nne ap{Z-Iƒ D]-tbm-Kn-®n-cn-°p∂p



87Bkn-Up-Iƒ, B¬°-en-Iƒ, eh-W-ßƒ

BknUpIƒ, B¬°enIƒ, ehWßƒ

\nß-fpsS kvIqƒ et_m-d-´-dn-bn¬ F{X-sb{X cmk-]-

Zm¿Y-ß-fmWp≈Xv. Ch D]-tbm-Kn®v ]pXnb ]Zm¿Y-

ßƒ D≠m-Ip-∂ {]h¿Ø\ßƒ \nßƒ sNbvXn´p

≠t√m. CØcw cmk-]-Zm¿Y-ß-fn¬ kam\ cmk-kz-

`m-hw D≈-hsb Is≠-Øm≥ \nßƒ°v Ignbptam?

Hcp {]h¿Ø\w sNbvXmtem.

Nn{Xw 5.1 ¬ ImWp-∂-Xp-t]mse Hcp t_mbn-enwKv

Syq_n¬ A¬∏w Im¬kyw Im¿_-tW‰v FSp-°p-I.

Xnkn¬ ^W-en¬°qSn AXn-te°v 5 mL t\¿∏n®

sslt{Um-t¢m-dnIv BknUv tN¿°pI. ]pdØp hcp∂

hmX-IsØ sSÃvSyq-_nse Pe-Øn-eqsS ISØnhnSq.
Nn{Xw 5.1

sUen-hdn Syq_v

Xnkn¬ ̂ W¬

CaCO3+ t\¿∏n® HCl

Pew

t\¿∏n® HCl
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Atemlkwbp-‡-ßƒ

Nn{X-Øn¬ ImWp∂ cmk-h-kvXp-°ƒ \nßƒ°v ]cn-Nn-X-amtWm?

Im¿jnIcwKØpw hymh-km-bnIcwKØpw Cu cmk-h-kvXp-°ƒ°v

hf-sc-b-[nIw {]m[m-\y-ap-≠v. Bb-Xn-\m¬ Ah h≥tXm-Xn¬ D¬∏m-

Zn-∏n-°-s∏-Sp-∂p. hymh-km-bnI {]m[m-\y-ap≈ Nne kwbp-‡-ß-fpsS

\n¿am-W-co-Xnbpw khn-ti-j-X-Ifpw ]cn-N-b-s∏-Smw.

kky-ß-fpsS hf¿®-bv°m-h-iy-amb ss\{S-P≥ hf-ß-fpsS \n¿am-W-

Øn\v AXym-h-iyamb Hcp Akw-kvIrX cmkhkvXp-hmWv Atam-

Wnb.

¢mkvapdnbn¬, AtamWnb \n¿an°p∂Xv Fß-s\-bmWv? Hcp

]co£Ww sNbvXpt\m°mw.

hm®v •mkn¬ A¬∏w AtamWnbw t¢mssdUv (NH4Cl)FSpØv

AXnte°v A¬∏w Im¬kyw sslt{UmIvsskUv (Ca(OH)2) tN¿Øv

\∂mbn Cf°q.

Fs¥¶nepw K‘w A\p`hs∏Sp∂pt≠m?

\oebpw Nph∏pw en‰vakv t]∏dpIƒ \\-®-Xn-\p- tijw hm®v •mkn\v

apIfn¬ Hmtcm-∂mbn ImWn°q. GXp en‰vakv t]∏dn\mWv \ndw-

am‰w D≠m-bXv?

hmXIØn\v AknUnIv kz`m-h-amtWm? t_knIv kz`m-h-amtWm?
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4NH  + 5O   4NO + 6H O

2NO + O   2NO

4NO  + 2H O + O   4HNO
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Im¿_Wpw kwbp-‡-ßfpw

Im¿_-Wpw kwbp-‡-ßfpw

`qan-bn-ep≈ k¿hNcm-N-c-ßfpw \n¿an-°-s∏-́ n-́ p-≈Xv aqe-I-ßfpw Ah

kwtbm-Pn-®p-≠m-bn-´p≈ kwbp-‡-ßfpw tN¿∂m-sW-∂-dn-bm-at√m.

Ch-bn¬ Im¿_¨ AS-ßnb kwbp-‡-ß-fpsS FÆw a‰paqeIßƒ

AS-ßnb kwbp-‡-ß-fpsS FÆ-tØ-°mƒ hfsc IqSp-X-em-Wv.

\ap°p Np‰pw ImWp-∂-Xpw D]-tbm-Kn-°p-∂Xpamb an°-hmdpw F√m

]Zm¿Y-ß-fnepw Im¿_¨ AS-ßn-bn-cn-°p-∂p. Blmc]Zm¿Y-ßƒ,

hkv{X-ßƒ, FÆ-Iƒ, tkm∏v, kuμ-cy-h¿[IhkvXp-°ƒ, C‘-\-

ßƒ, Huj-[-ßƒ, kky-̨ P¥p icocw, s]bn‚p-Iƒ, d∫¿, t]∏¿

F∂n-h-sb√mw {][m-\-ambpw Im¿_¨ kwbp-‡-ßfm¬ \n¿an-°-

s∏-́ n-cn-°p-∂p. A\p-Zn\w ]pXnb Im¿_¨ kwbp-‡-ßƒ I≠p-]n-

Sn-°-s∏-Sp-Itbm \n¿an-°s∏Sp-Itbm sNøp∂p-≠v.
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