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tZio-b -Km\w

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

`mcX `mKy-hn-[m-Xm,

]©m-_-kn‘p KpP-dmØ admTm

{ZmhnU DXv°e _wKm,

hn‘y-ln-am-Ne bap-\m-Kw-Km,

D—-e- P-e-[n-X-cw-Km,

Xh-ip-`-\mta PmtK,

Xh-ip` Binj amtK,

Kmtl Xh Pb -KmYm

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

`mcX `mKy-hn-[m-Xm.

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

Pb Pb Pb Pbtl!

{]Xn⁄

C¥y Fs‚ cmPy-am-Wv. 

F√m C¥y-°mcpw Fs‚ ktlm-Zco ktlm-Z-c-∑m-cm-Wv.

Rm≥ Fs‚ cmPysØ kvt\ln-°p-∂p. 

kºq¿Whpw sshhn[y-]q¿Whp-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 {]b-Xv\n-°pw.



BapJw

ssZ\w-Zn\ Pohn-X-Øn¬ [mcmfw Adn-hp-Iƒ  

\ΩtfmtcmcpØcpw kzm -bØ--am -°n -bn -´p− - v .  

\ap°v ]cn-Nn-Xamb kµ¿`ßfn-eqsS A-h-X-cn-∏n-®v,  

CØcw Adn-hpI-fpsS bp‡n a\-�n-em-°p-∂-Xn\pw  

AXn-eqsS hn-`n-∂-ß-fmb {]mtbm-Kn-I {]iv\ßƒ 

]cn-l-cn-°p-∂-Xn-\p-amWv {][m-\-ambpw ]mT-]p-kvX-

I-Øn¬ {ian-®n-cn°p∂Xv. CØcw Hcp coXn -k-zo-I-

cn-®-Xp-sIm−p-Xs∂, Hcp ]cn-io-e-Is‚ k-lm-b-an-

√msX kzbw hmbn®pw Nn¥n®pw hnhn[ {]h¿Ø\

ßƒ sNbvXpw CXn¬ Dƒs°m-≈n®n-cn-°p∂ Bi-

b-ßƒ a\-�n-em-°m≥ km[n-°pw. Bi-b-kºmZ\

Øn\pw {]tbm-Kn-I- {]-iv\-]-cn-lm-c-Øn\pw AXp-

hgn sXmgn¬ss\]pWyw t\Sn Pohn-X-\n-e-hmcw 

sa®-s∏-Sp-Øp-∂-Xn\pw Cu ]mT-]p-kvXIw \nßsf 

klmbn°s´ F∂v Biwkn°p-∂p.

kvt\lmiwkItfmsS,

tUm. ]n Fkv {ioIe
Ub-d-IvS¿ 

tIcf kwÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n
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`mc-X-Øns‚ `c-W-L-S\

`mKw IV I

auenI I¿Ø-hy-ßƒ

51 I. 	 auenI I¿Ø-hy-ßƒ ̨  Xmsg-∏-d-bp-∂h ̀ mc-X-Ønse Hmtcm ]uc-s‚bpw 

I¿Øhyw Bbn-cn-°p-∂-XmWv ˛ 

(I)	 `c-W-L-S-\sb A\p-k-cn-°p-Ibpw AXns‚ BZ¿ißsfbpw ÿm]-\-ß-

sfbpw tZiob]Xm-I-sbbpw tZiobKm\-sØbpw BZ-cn-°p-Ibpw sNøp-I;

(J)	 kzmX-{¥y-Øn-\p-th-−n-bp≈ \ΩpsS tZiobka-c-Øn\v {]tNm-Z\w \¬Inb  

al-\o-bm-Z¿i-ßsf ]cn-t]m-jn-∏n-°p-Ibpw ]n≥Xp-S-cp-Ibpw sNøp-I;

(K)	 `mc-X-Øns‚ ]c-am-[n-Im-chpw sFIyhpw AJ-WvU-Xbpw \ne-\n¿Øp-Ibpw  

kwc-£n-°p-Ibpw sNøp-I;

(L)	 cmPysØ ImØp-kq-£n-°p-Ibpw tZiob tkh\w A\p-jvTn-°p-hm≥ Bh-

iy-s∏-Sp-tºmƒ A\p-jvTn-°p-Ibpw sNøp-I;

(M)	 aX-]-chpw `mjm-]-chpw {]mtZ-in-Ihpw hn`m-Ko-b-hp-amb sshhn-[y-ßƒ°-Xo-

X-ambn `mc-X-Ønse F√m P\-ßƒ°p-an-S-bn¬, kulm¿Zhpw s]mXp-hmb 

kmtlm-Z-cy-a-t\m-`m-hhpw ]pe¿Øp-I. kv{XoI-fpsS A¥-�n\v Ipdhp hcp-

Øp∂ BNm-c-ßƒ ]cn-Xy-Pn-°p-I;

(N)	 \ΩpsS kΩn{i kwkvIm-c-Øns‚ kº-∂amb ]mc-º-cysØ hne-a-Xn-°p-Ibpw  

\ne-\n-dp-Øp-Ibpw sNøpI;

(O)	 h\-ßfpw XSm-I-ßfpw \Zn-Ifpw h\y-Po-hn-Ifpw Dƒs∏-Sp∂ {]IrXym D≈  

]cn-ÿnXn kwc-£n-°p-Ibpw A`n-hr-≤n-s∏-Sp-Øp-Ibpw Pohn-I-tfmSv ImcpWyw  

ImWn-°p-Ibpw sNøpI;

(P)	 imkv{Xo-b-amb ImgvN-∏mSpw am\-hn-I-Xbpw At\z-j-W-Øn\pw ]cn-jvI-c-W-

Øn\pw D≈ at\m-`m-hhpw hnI-kn-∏n-°pI;

(Q)	 s]mXp-kzØv ]cn-c-£n-°p-Ibpw i]Yw sNbvXv A{Iaw Dt]-£n-°p-Ibpw 

sNøpI;

(R)	 cmjv{Sw bXv\-Øn-s‚bpw e£y-{]m-]vXn-bp-sSbpw D∂-X-X-e-ß-fn-te°v \nc-¥cw  

Db-c-Ø-°-h-Æw hy‡n-]-chpw Iq´m-b-Xp-amb {]h¿Ø-\-Øns‚ F√m aWvU-

e-ß-fnepw D¬Ir-jvS-X-bv°p-th−n A[zm-\n-°p-I.

(S)	 Bdn\pw ]Xn-\m-en\pw CSbv°v {]mb-ap≈ Xs‚ Ip´nt°m c£y-_m-e-I-t\m, 

AXXp kwKXn t]mse, amXm-]n-Xm-°tfm c£m-I¿Ømthm hnZym-`ym-k-Øn- 

\p≈ Ah-k-c-ßƒ G¿s∏-Sp-Øp-I.
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•	 X·m-{X F¶mÂ F´v?

•	 {Zhykwc£W\nbaw

•	 Øncm\p]mX\nb-aw 

•	 UmÂ«sâ Bäw kn-²m´w

•	 Bä¯nse kq£vaIW§sf¡pdn¨pÅ ]T-\-§Ä

•	 tXmwksâ Bäw amXrI

•	 dqYÀ-t^mÀUnsâ Bäw amXrI

•	 dqYÀ-t^mÀ-Uv B-äw am-Xr-I-bp-sS ]-cn-an-XnIÄ

•	 t_m-dnsâ Bäw amXrI

•	 NmUvhn¡nsâ I-sï-¯Â þ \yq-t{Sm¬

•	 Bä¯nse auenI I-W§Ä

•	 AtämanI \-¼dpw amkv \¼dpw

•	 Bä¯nse Ce-t{Îm¬ hn\ym-kw

•	 AshmKmt{Um kwJy

•	 tamÄ k¦Â-¸\w

•	 {Kmw AtämanI amkpw AshmKmt{Um kwJybpw

•	 tam-fn-IypemÀ amkv AY-hm X·m{Xm amkv

•	 {Kmw tam-fnIypemÀ amkv



t\m-¡nbmÂ ImWm³ ]-äp-tam?''

""Im-Wm-s\m-s¡ ]-äpw. ]t£ A-Xnepw 
sNdn-b X-cn-IÄ ]n-s¶bpw A-Xn-e-S-§n-
bn-«p-ïv.'' 

""A§-s\ sN-dp-Xm-¡n sN-dp-Xm-¡n F-hn-
Sw h-sc t]mIm³ I-gn-bpw?''

""G-ähpw sNdn-b H-cp ImÀ-_¬ I-W-s¯ 
In-«p-¶-Xph-sc t]m-tI-ï-XmWv. A¯-
cw H-cp sNdn-b ImÀ-_¬ I-W-s¯-bm-
Wv ImÀ-_¬ B-äw F-¶v hn-fn-¡p-¶Xv.  
]©kmc s]mSn v̈ AXnse Gähpw  
sNdnb Xcn cpNn¨p t\m¡nbmepw \ap¡v 
a[pcw A\p`hs¸Spw. Hcp ]©kmc¯cn 
F{X sNdpXm¡mw F¶p Nn´n¨n«ptïm? 
]©kmcbpsS FÃm KpW§fpw  
ImWn¡p¶ G-ähpw sN-dn-b IWn-Isb 
AXnsâ X-·m-{X AY-hm tam-fn-IyqÄ 
F-¶p hn-fn-¡p-¶p.''

BapJw

""s]³knÂsIm-ïv h-c-bv-¡p-
t¼mÄ I-dp-̄  \ndw I-S-em-
knÂ ]-Xn-bp¶Xn\p ImcWw 
F-´m-sW-¶v A-dn-bm-tam?''

""A-Xv a-säm-¶p-aÃ. ImÀ-_¬ 
X-cn-I-Ä IS-em-knÂ ]Xn-bp-
¶-Xp- aq-e-amWv. s]³kn-enÂ 
AS-§n-bn-cn-¡p¶ {Km-ss -̂äv 
ImÀ-_-Wn-sâ H-cp h-I-t -̀Z-am-
Wv. {Km^o³ (Graphein) F-¶ 
{Ko-¡v ]-Z-̄ n-sâ AÀ-°w 
X-s¶ "F-gp-Xp-¶-Xn\v' F-¶m-
Wv.''

""Cu ImÀ-_¬X-cn F-¶v 
]-d-bp¶-Xv F-{X-t¯m-fw sN-
dp-XmWv? H-cp se³-kv h-¨v 

Bäw, X·m{X, tamÄ k¦Â]-\w 9tIc-f -kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n



X·m-{X F¶mÂ F´v?
{]]©¯nse hnhn[ ]-ZmÀ°§ 

fpsS khntij kz`mh§Ä¡p ImcWw 
Ahsb kr-ãn-¨n-cn¡p¶ ASnØm\ 
LSI§fpsS A\\yamb {]tXyIX-
IÄ Xs¶bmWv.

]©kmc-bnse Hcp X·m{Xsb 
hoïpw sNdpXm¡phm³ km[n¡ptam? 
A§s\ km[n¡pIbm-sW¦nÂAXns\ 
F´p hnfn¡pw? B In«p¶ IW§fpsS 
kz`mhw ]©kmcbptSXv BInÃ. 

]©kmcX·m{Xsb hoïpw sNdp 
Xm¡nbmÂ \ap¡v In«p¶Xv AXnÂ 
AS§nbncn¡p¶ Nne sNdp IW§fmWv.  
AhbmIs« hyXykvX§fmWpXm\pw.

]T-\-{]-hÀ¯\w 
H-cp sS-Ìv Syq-_nÂ  A-ev-]w ]-©-

km-c F-Sp-¡p-I.    ]-ªn D-]-tbm-Kn-¨v 
A-S-¨-Xn-\p-ti-jw sS-Ìv Syq-_v-Nq-Sm-¡p-I. 
F-´p-am-ä-am-Wv kw-`-hn-¡p-¶-Xv? sS-Ìv 
Syq-_nsâ DÄ-h-i-§-fnÂ F-´m-Wv Im-
Wm³ I-gn-bp-¶-Xv? 

]-©-km-c Nq-Sm-¡n-b-t¸mÄ ImÀ-
_-Wpw, P-e-hpw  Dï-m-bn F-¶v a-\-Ên-
em-bn-tÃ? P-e-¯n-eq-sS ssh-Zyp-Xn I-S-
¯n-hn-«mÂ ssl-{U-P-\pw Hm-I-v-kn-P-\pw 
e-`n-¡p-sa-¶v kÀ lw-{^n tU-hn 1806Â  
Iï-p-]n-Sn-¨n-cp-¶p. ]-©-km-c-bnÂ, ImÀ-
_¬, ssl-{U-P³, Hm-I-v-kn-P³ F-¶o 
L-S-I-§Ä AS-§n-bn-«pïv F-¶v a-\-Ên-
em-bn-¡m-Wp-a-tÃm?

ip²am-b ImÀ_¬ hnL-Sn¨mÂ 
e`n¡p¶ Gähpw sNdnb IW§Ä 
FÃmw Hcpt]mse DÅhbmWv.  
]t£ ]©kmcbpsS Hcp X·m{XbnÂ 
\n¶p e`n¡p¶ IW§Ä hyXykvX 
Xc¯nepÅXmsW¶v ImWmw. 

CXnÂ \n¶v F´p a\Ên 
em¡p¶p? cïv ip²]-ZmÀ°§fm-b 

ImÀ_¬, ]©kmc F¶nhsb sNdp 
Xm¡n AXnkq£vamhØbn-tebv¡v 
F¯n¨t¸mÄ ImÀ_WnÂ\n¶v e`n¨Xv 
Htc KpW[À½§Ä DÅ IW§fpw 
]©kmcbnÂ \n¶v e ǹ̈ Xp shtÆsd  
KpW[À½§Ä DÅ IW§fpamWv. 

""Hcp ip² ]ZmÀ°-¯nsâ  
ASnØm\KpW§sfÃmap-ÅXpw  

kz-X-{´m-h-Ø-bnÂ  
\ne\nÂ¡m³ I-gn-bp-¶-Xpamb  

Gähpw sN-dnb I-WamWv  
A-Xnsâ X·m{X  

(Molecule) F-¶v hn-fn-¡p¶Xv.  
Hcp ip² ]ZmÀ°-¯nsâ  

X·m{XIsfÃmw  
Hcpt]mse Bbncn¡pw.''

X·m{XIÄ \nÀ½n¨ncn¡p¶ sNdp 
LSI§sf Bä§Ä F¶v hnfn¡p¶p. 
Hcp ip²]ZmÀ° n̄sâ X·m{XbnÂ 
Htcbn\w Bä§fmWpÅsX¦nÂ AXns\ 
aqeIw F¶p hnfn¡p¶p. hyXykvX 
aqeI§fpsS Bä§Ä tNÀ¶pïmIp¶ 
ip²]ZmÀ°§sf kwbpà§ÄF¶p 
hnfn¡p¶p. 

H-cp aq-e-I-¯nsâ F-Ãm kz-`m-
h-hpw Im-Wn-¡p-¶ G-ä-hpw sN-dn-b 
I-W-am-Wv B-äw. lo-en-bw, \n-tbm¬  
Xp-S-§n-b Nn-e hm-X-I aq-e-I-§Ä-¡v  H-ä 
B-äw B-bn-¯-s¶ kz-X-{´-am-bn \n-e-\n 
Â-¡m³ I-gn-bpw. F-¶mÂ, ssl-{U-P³, 
Hm-I-v-kn-P³ ap-X-em-b aq-e-I-§-fp-sS B-ä-
§Ä-¡v cï-v B-ä-§Ä tNÀ-¶v am-{X-ta 
\n-e-\nÂ-¡m³ I-gn-bp-I-bp-Åq. 

]-ZmÀ°§fpsS ASnØm-\   
LSI§-sf¡pdn̈ v AXn]pcmX\Ime v̄ 
Xs¶ Nne [mcWIÄ cq]s¸«ncp¶p.  
•	 _n.kn. Bdmw \qämïnÂ `mcX n̄Â 

Pohn̈ ncp¶p F¶p Icp-Xs¸Sp¶ 
	 IWmZap\n, {]]© n̄-se kÀÆhpw 
	 \nÀ½n̈ n«pÅXv "]camWp' F¶ AXn 

10 Bäw, X·m{X, tamÄ k¦Â]-\w tIc-f -kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n



kq£vaIW§Ä sImïmsW¶v 
kn²m´n¨ncp¶p.

•	 _n.kn. \memw \qämïnÂ {Ko¡v 
X z̄ Nń Icmb eqkņ kpw 

	 sUtam{Ioäkpw,   {]]©apïmbn 
«pÅXv AXnkq£va IW§fmb-
Bä§ÄsImïmsW¶v k-aÀ 
°n¨p. 

• 	 {KoknÂ Pohn¨ncp¶ X¯zNn 
´Icmb t¹tämbpw AcntÌm«nepw 
AWpkn²m´§sf AwKoIcn 
¨ncp¶nÃ. a®v, hmbp, Pew, Aán 
F¶o NXpÀ aqeI§ÄsImïm-
Wv {]]©w krãn¨ncn¡p¶Xv 
F¶mbncp¶p ChcpsS hmZw.

•	 _n.kn. H¶mw \qämïnÂ  
tdmanÂ Pohn¨ncp¶ eq-Ivdo-
jykv ]-ZmÀ°§Ä Ahn-`mPy 
IW§fmÂ \nÀ½nXamsW¶ 
Bibw apt¶m«ph¨p.

•	 ]pcmX\ ̀ mcX n̄Â \ne\n¶ncp¶ 
]-©`qX kn²m´a\pkcn̈ v a®v, 
hmbp, Pew, Aán, BImiw 
F¶o ]©`qX§fmÂ \nÀ½nX-
amWv {]]©w. 

• 	Cu hmZKXnIsfÃmw Xs¶ 
X¯zNn´m]cambncp¶p.bmsXm 
cp imkv{Xob ASn̄ dbpw Ch 
bv¡pïmbncp¶nÃ.BZyIme §fnÂ 
apt¶m«ph¨ AWp kn²m´§fnÂ 
an¡hbpw ]nÂ¡me p̄ïmb im-
kv{Xob ]co£W§fpsS ap¶nÂ 
A{]kà§fmbn.

{Zhykwc£W\nbaw

Hcp ]co£Ww sNbvXpt\m-
¡mw. Bhiyamb kma{KnIÄ: t_
cnbw t¢mssdUv, tkmUn-bw kÄ-t^äv, 
Pew, tImWn¡Â ̂ vfmk-vIv, sNdn-b 

Atâmbn³ emthm-bn-knsb
emthm-bn-knsb 1743 Hm-K-kvXv 26þ\v 

em-thm-bn-kn-sb
1743þ1794

sSÌv Syq-_v.
t_cnbw t¢mssdUpw tkmUn-bw 

kÄt^äpw shtÆsd ]m-{X-§fnÂ P-e¯nÂ 
e-bn-¸n¨v emb\nIÄ X¿mdm¡pI. cïv em-b-
\n-I-fp-sSbpw B-sI am-kv H-cp C-e-Iv-t{Sm-Wn-
Iv {Xm-Ên-sâ k-lm-b-t¯m-sS I-ïp-]n-Sn-¨v  
tc-J-s¸-Sp-¯p-I. A-Xn-\p-ti-jw c-ïv em-b-\n-I 
fpw X½nÂ I-eÀ-¯p-I. F-´p kw-`-hn-¡p-¶p? 
emb-\n-IÄ X½nÂ IeÀ¯n-b-Xn\p tij-
apÅ am-kv I-ïp]nSn¡p-I.

{^m³knÂ P-\n¨p. 
im-kv-{Xo-b ]-co-£-W 
hn-iI-e-\-¯nsâ  
]n³-_-e-¯n-eq-sS, 
B-[p\nI c-k-X-{´ 
X-¯z-§Ä 
]-eXpw cq-]-s¸-Sp-¯p-
¶-XnÂ {][m-\  
]-¦v h-ln-¨-Xp-sIm-ïv 
A-t±-l-s¯  
B[p\nI c-k-X-
{´-¯n-sâ ]n-Xm-hv 
F-¶m-Wv hn-ti-jn-¸n-
¡p-¶Xv. Pz-e-\-s¯ kw-_-Ôn-¨pw  
Pz-e-\¯nÂ Hm-Iv-knP-sâ C-S-s]-S-en-s\¡p-
dn¨pw D-ïm-bncp-¶ ]-e A-_-²[m-c-W-Ifpw 
amäm³ I-gn-ª-Xv emthm-bn-knsb-bp-sS {]
[m-\ kw-`m-h-\-bm-bn I-cp-Xp¶p. cm-k-\ma-
§Ä \Â-Ip-¶-Xn-\v im-kv-{Xo-b co-Xn-IÄ 
BZyw A-h-ew-_n-¨Xpw cm-k-h-kv-Xp-¡-fp-sS 
`m-c-w A-f¡m³ {Xm-kv cq-]-IÂ]-\ sN-bv-Xv 
D-]-tbm-Kn-¨Xpw emthm-bn-knsb-bmWv.  
im-kv-{X-¯n-sâ hnhn-[ ta-J-e-IfnÂ  
B-[p\n-I Im-gv-N-¸m-Sp-IÄ ]-¦p-h-¨ A-t±-
l-¯n-sâ A´yw ]-t£ A-Xn-Zm-cp-W-am-bn-
cp¶p. {^-©v hn-¹-h-Ime-¯v A-t±-l-s¯ 
X-S-h-d-bn-en-Sp-Ibpw H-SphnÂ inc-tÑZw 
sN¿p-I-bpw sN-bvXp. a-c-W-s¸-Sp-t¼mÄ 
A-t±-l-¯n-\v 51 hb-Êp am-{X-ta  
{]m-b-ap-ïm-bn-cp-¶pÅq.

]T-\-{]-hÀ¯\w 
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F´mWv \nco£Ww? 
• 	em-b-\n-IÄ X½nÂ I-eÀ-¯n-b-t¸mÄ 

H-cp sh-fp-¯ A-h-jn-]v-Xw cq-]-s¸«p. 
• 	 cm-k-{]-hÀ¯-\w \-S-¶-Xn-sâ sX-fn-hm-

bn C-Xn-s\ I-W-¡m-¡mw.
• 	 cm-k-{]-hÀ-¯-\-¯n-\v ap³-]p-Å em-b-

\n-I-fp-sS B-sI amkpw cm-k-{]-hÀ-¯-
\-̄ n-\pti-j-ap-Å amkpw Xp-ey-am-sW-
¶v Im-Wmw.

CXnÂ\n-¶v F-´v A-\p-am-\n-¡mw?
C¯-cw ]-co-£W-§Ä \S-¯n, 

Atâmbn³ em-thm-bn-kn-sb F-¶ {^-©v 
im-kv-{X-Ú³ 1774þÂ {Z-hy-kwc-£-W 
\nb-aw Bhn-jvIcn¨p. {]kvXp-X \nb-aw 
Xm-sg {]-kv-Xm-hn-¡p¶p.

""G-sXm-cp cm-k-{]-hÀ-¯-\-
¯nepw A-`n-Im-c-I-§-fp-sSbpw DÂ¸-¶-
§-fp-sS-bpw B-sI am-kv Xp-ey-am-bn-cn-
¡pw'' F-¶v kmcw.

""Hcp cmk-{]hÀ¯\¯nÂ  
{Zhyw \nÀ½n¡s¸SpItbm  

\in¸n¡s¸SpItbm sN¿p¶nÃ.''

]T-\-{]-hÀ-¯-\w 
2.53 {Kmw saÀ-¡p-dn, A-´-co-£-

¯nÂ Nq-Sm-¡n-b-t¸mÄ 2.73 {Kmw  saÀ- 
¡p-dn Hm-Iv-ssk-Uv (Hm-d-©v \n-d-¯n-ep-Å 
H-cp s]m-Sn) e-`n-¨p.

{]-kv-Xp-X cm-k{]-hÀ-¯-\-¯n-
\m-bn F-{X {Kmw Hm-I-v-kn-P³ D-]-tbm- 

Kn-¨p F-¶v I-sï-¯p-I.

Øncm\p]mX\nb-aw 
Pew Hcp kwbpàamsW¶dnbm

atÃm? hnhn[ t{kmXÊpIfnÂ\n¶p 
\ap¡v Pew e`n¡pw. ssl{UP³ 
I¯nbmepw PeapïmIpw. GXv t{kmX-
ÊnÂ\n¶p e`n¨mepw, Pe-¯nÂ ssl
{U-P\pw HmIvkn-P\pw am{Xta LS-I-§-
fmbn ImWp-I-bp-Åq. GXv am-À-¤w hgn 
\nÀ½n¨mepw Pe¯nepÅ ssl{UP
sâbpw HmI-vknPsâbpw amkpIÄ X½n
epÅ Awi_Ôw 1:8 BsW¶pw  
ImWmw. 

Cu _-Ô¯nÂ\n¶mWv Pe-¯n
sâ X·m{Xmkq{Xw H2O BsW¶v Øn-
coIcn¡s¸-«Xv. CXpt]mse ImÀ_¬ 
ssUHmIvsskUnÂ ImÀ_-Wnsâbpw 
HmI-vknPsâbpw amkpIÄ X½nepÅ 
A\p]mXw 3:8 BsW¶v ImWmw. Cu 
A\p]mX¯nÂ\n¶v AhbpsS X·m{Xm 
kq{Xw ImWmw. 

C¯cw Isï¯epIfpsS ASn
Øm\¯nÂ 1799þÂ tPmk^v  
t{]mÌv F¶ {^©v ckX-{´Ú³ 
Øncm\p]mX\nbaw apt¶m«ph¨p.  

""Hcp kwbpà¯nÂ Htc  
LSI-aq-e-I-§Ä Ah-bpsS amknsâ  

Øncamb A\p]mX¯nÂ
AS§nbncn¡pw''

 imkv{X]co£W§fneqsS cq]
s¸« Cu \nba§Ä cmkkwtbmP\s¯ 
¡p-dn¨pw, _Ôs¸« ]-ZmÀ°§fnse 
kq£vaIW§fpsS amkns\¸änbpw 
Ahn`mPyXsb¸änbpw hyàamb kqN 
\-IÄ \ÂIp¶hbm-
bncp¶p.

UmÂ«sâ Bäw 
kn²m´w 
cmkkwtbmP\ \n-ba  
§Ä¡v icnbmb hniZo  

saÀ¡pdn saÀ¡pdn(II) 
HmIvsskUv
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tPm¬ UmÂ«³
1766 þ 1844



Ic-Ww \ÂIp¶Xn\p thïn {_n«ojv 
ckX-{´Ú\mb tPm¬ UmÂ«³  
1807þÂ AhXcn¸n¨ Bäwkn²m´w 
imkv{X¯nse Hcp hgn¯ncnhmbn amdn. 
{Ko-¡v `m-jbnÂ "hn-`-Pn-¡m-\m-hm-¯Xv' 
F-¶À-°w hcp-¶ "A-ä-tamkv' F-¶ 
]-Z¯nÂ\n¶pw "B-äw' F-¶ ]Zw kzo-
Icn¨psImïv Um-Â«³ ap-t¶m«ph¨ 
Bib§Ä Xmsg sImSp¡p¶p. 

• 	FÃm {Zhy§fpw \n-À½n¨ncn¡p¶Xv 
Bä§sf¶ sNdpIW§Ä sImïm-
Wv. 

• 	Bä n̄s\ hǹ -Pn-¡p-hmt\m \nÀ½n 
¡phmt\m \iņ n¡phmt\m IgnbnÃ.

• 	Hcp aqeI-¯nsâ FÃm Bä§fpw 
KpW¯nepw hen¸¯nepw amknepw 
kam\ambncn¡pw.

• 	hnhn[ aqeI§fpsS Bä§Ä 
hyXykvX amkpw hyXykvX KpW§ 
fpw ImWn¡p¶hbmbncn-¡pw.

• 	 cmk-{]-hÀ¯-\§fnÂ GÀs¸Sm³ 
Ignbp¶ Gähpw sNdnb IWamWv 
Bäw.

• 	 ctïm A-Xne[nItam aqeI§ 
fpsS Bä§Ä efnXamb A\p]mX-
¯nÂ kwtbm Pn¨mWv kwbpà§Ä 
DïmIp¶Xv.

s]³knÂ 1 x 10-2m Nph¶ càm-Wp-¡Ä 1 x 10-4 m sshdkv 1 x 10-4 m

s]mSn-]-Sew 1 x 10-7 m Bäw 1 x 10-10 m

sP.sP. tXmwk¬
1856 þ 1940

Bä¯nse kq£va 
IW§sf¡pdn¨pÅ  
]T\-§Ä

1886þÂ Xs¶ Unkv-Nm-
ÀÖv Syq_v ]co£-W§fnÂ 
GÀs¸«ncp¶ tKmÄÌo³ 
F-¶ PÀ½³ imkv-{XÚ³ 
]-ZmÀ°§fnÂ t]mknäohv 

NmÀÖpÅ IW§fpsS km-¶n²yw  
{]hNn¨ncp¶p.

1897þÂ sP.sP. tXmwk¬ F¶ 
Cw¥njv imkv-{XÚ³ B-ä§fnÂ s\
Känhv NmÀÖpÅ IW§Ä Dsï¶v 
Isï¯n. Hcp ssl{UP³ Bä-¯nsâ 
amknsâ- 1/1837þÂ Hcp `mKw am{Xw am-
kpÅ Cu IW§sf Cet{ÎmWpIÄ 
F¶p hnfn¨p.

tXmwksâ  
Bäw amXrI
sP.sP. tXmwk¬ 
Bä¯n-sâ ¹w]p-Ínw-Kv 
amXr-I A-h-X-cn-¸n¨p. 
C-X-\p-k-cn-¨v B-ä-¯nÂ 
t]m-kn-äo-hv NmÀ-Öp-Å 
H-cp tKm-f¯nÂ s\-K-
äo-hv NmÀ-ÖpÅ Cet{ÎmWpIÄ hn\y 
kn̈ ncn¡p¶p.

tKmf-̄ nsâ BsI t]mknäohv 
NmÀÖpIfpsSbpw CeIv-t{Sm-Wp-I-fpsS s\
Käohv NmÀÖpIfpsSbpw F®w Xpey-
ambncn¡pw. AXn\mÂ Bäw sshZypX 
]cambn \yq{SÂ BWv.
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Nn{Xw 1.2 dqYÀ-t^mÀ-Un-sâ ]-co£Ww

Nn{Xw 1.1 B-ä-¯n-sâ ¹w- ]p-Ínw-Kv amXrI

dqYÀ-t^mÀUnsâ Bäw amXrI
1911þÂ G\Ìv dqYÀ-t^mÀUv F¶ 

imkv-{XÚ³, hfsc t\À¯ tKm-ÄUv 
XInSnÂ BÂ-^m-IW-§Ä ]Xn¸n¨p 
\S¯nb ]co£W§Ä, Bä-¯nsâ 
LS\sb¡pdn¨p IqSpXÂ hyàX 
ssIh-cp¯m³ klmbn¨p. tdUntbm 

B-Îoh-X-bp-Å ]Zm 
À°-§-fnÂ \n¶v ]pd 
-¯p-h-cp¶ A-Xn-th-K- 
¯nÂ k-©-cn¡p-¶ 
c-iv-an-I-fmWv BÂ-
^m-IW-§Ä. cïv 
bqWnäv t]mknäohv  
Nm-ÀÖp-Å Ah-sb 
H-cp t\À-¯ tKmÄ-Uv 
X-InSnÂ Iq-Sn I-S-¯n-

hn-«v BÂ-^m-I-W-§-fp-sS ]m-X-bn-ep-
ïmIp-¶ hy-Xn-bm\-§Ä a-\-Ên-em-¡m-
\m-Wv dq-YÀ-t^mÀ-Uv {i-an-¨Xv.
• 	 `q-cn-`m-Kw BÂ-^m-I-W-§fpw tKmÄ-Uv 

X-In-Sn-eq-sS bm-sXm-cp hy-Xn-bm-\-hp-
anÃm-sX I-S-¶p-t]mbn.

• 	Nn-e BÂ-^m-IW-§Ä tKmÄ-Uv X-In-
SnÂ X-«n-b-t¸mÄ t\À-tc-JbnÂ\n-
¶v sNdnb tImW-f-hnÂ hy-Xn-N-en-¨v 

k-©-cn¨p.
• 	h-f-sc-¡p-d-¨v BÂ-^m-IW-§Ä am{Xw 

tKmÄ-Uv X-InSnÂ X-«n t\-sc Xn-cn-¨p-a-
S§n.

taÂ-¸-d-ª \n-co-£-W-§fnÂ 
\n-¶mWv dq-YÀ-t^mÀ-Uv ]pXn-b B-äw 
amXr-I \nÀt±in¨Xv.
F-s´m-s¡-bm-bn-cp-¶p A-t±-l-¯n-sâ 
A-\p-am-\§Ä?

B-ä-¯n-sâ DÄ`mKw IqSpXepw 
iq-\y-am-b-Xp-sIm-ïm-Wv `q-cn-`m-Kw BÂ-

G\Ìv dqYÀ-t^mmÀUv
1871 þ 1937

^m-I-W-§fpw bm-sXm-cp hy-Xn-bm-\-hp-
anÃm-sX tKmÄ-Uv X-In-Sn-eq-sS I-S-¶p- 
t]m-bXv.

t]m-kn-äo-hv NmÀ-Öp-Å BÂ-^m-
I-W-§fnÂ Nne-Xv B-ä-¯n-\p-Ån-se  
t]m-kn-äo-hv NmÀ-Öp-Å `m-K-¯n\v kao-
]-¯mbn I-S-¶p-t]m-b-t¸mÄ hn-IÀj-Ww 
D-ïm-b-Xv aq-e-amWv sNdnb tIm-W-f-hnÂ 
hy-Xn-N-en-¨v k-©-cn-¨Xv.

B-ä-¯n-se am-kv ap-gp-h³ tI-{µo-
I-cn-¨n-cn-¡p¶-Xv B-ä-¯n-sâ a-[y-¯n-em-
sW¶pw A-hn-sS-bm-Wv t]m-kn-äo-hv NmÀ-
Öp-Å IW-§Ä tI-{µo-I-cn-¨n-cn-¡p¶-Xv 
F¶pw A\p-am-\n¨p. Cu tI-{µ-s¯  
\yq-¢nb-kv F-¶v A-t±-lw hn-fn¨p. 

seUv IhNw Unä-IvSÀ

tKmÄUv
XInSv

t{kmXkv

BÂ^m
Inc-W-§Ä
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\yq-¢n-bknÂ t\-cn-«v ap«p-¶ BÂ-
^m-I-W-§-fp-sS F-®w hf-sc Ip-d-hm-
sW-¶pw A-h hn-]co-X Zn-ibnÂ {]-Xn-^-
en-¡p-¶psh¶pw A-t±-lw kn-²m-´n¨p.

dqYÀ-t^mÀUnsâ- Bäw LS\sb 
Ipdn¨pÅ kn²m´s¯ kw-£n-]v-X-am-
bn Xm-sg hn-h-cn-¡p¶p. 
• 	Bä¯n\v \yq¢nbkv F¶ Hcp tI{µ 

`mKapïv.
• 	Bä-¯nsâ hen¸hpambn XmcXayw 

sN¿pt¼mÄ \yq¢nb-knsâ hen¸w 
hfsc IpdhmWv.

• 	Bä¯nse t]mknäohv Nm-ÀÖpÅ 
apgph³ IW§fpw B-ä-¯nsâ `qcn 
`mKw amkpw \yq¢nbknÂ tI{µoIcn 
¨ncn¡p¶p. 

• 	s\Käohv Nm-ÀÖpÅ Cet{ÎmWpIÄ 
\yq¢nbkn\v Npäpw {]Z£nWw 
sN¿p¶p. 

dqYÀ-t^mÀ-Unsâ Cu amXrI-sb 
ku-cbqY amXrI F¶p hnfn¡p¶p.

dqYÀ-t^mÀ-Uv B-äw am-Xr-I-bp-sS 
]-cn-an-XnIÄ

dqYÀ-t^mÀ-Unsâ B-äw am-Xr-I 
im-kv-{X-N-cn-{X-¯n-se H-cp \m-gn-I-¡Ãm-
bn-«m-Wv I-cp-Xp-¶Xv. F-¶n-cn-¡nepw 
{]-kvXp-X am-Xr-I-bv-¡v Nn-e t]m-cm-bv-a-
I-fp-ïv. \yq-¢n-b-kn-\p he-w hbv¡p-¶ 
s\-K-äo-hv NmÀ-Öp-Å C-e-Iv-t{Sm-Wp-IÄ 
Xp-SÀ-¨-bm-bn DuÀ-Öw \-ã-s¸-Sp-¯n  
\yq-¢n-bknÂ h-¶p ]-Xn-¡m-\p-Å km-
[y-X-bm-bn-cp-¶p G-ähpw h-en-b \yq\-X. 
C-Xv dqYÀ-t^mÀ-Uv B-äw am-Xr-I-bp-sS  
Øn-cX-sb tNmZyw sN-bv-Xp.

t_m-dnsâ Bäw amXrI
dqYÀ-t^mÀUnsâ B-äw amXr 

Ibv¡v Dïmbncp¶ t]mcmbvaIÄ  
]cnlcn¡m\mbn X\Xmb Hcp amXrI 
\oÂkv t_mÀ 1913þÂ AhXcn¸n¨p. 

AX\pk-cn¨v:
• 	Bä¯nsâ \yq-¢nbkn\p Npäpw 

Cet{ÎmWpIÄ {]Z£nWw sN¿p 
¶Xv \nÝn-X HmÀ_näpIfnÂ BWv.

• 	Hmtcm HmÀ_nänsebpw Cet{Îm-
WpIÄ¡v Hcp \nÝnX DuÀÖapïv. 
AXn\mÂ HmÀ_näpIsf DuÀÖ-\ne 
IÄ F¶pw hnfn¡mw.

• 	Hcp \nÝnX HmÀ_nänÂ {]Z£nWw 
sN¿p¶nSt¯mfw Imew Cet{Îm-
WpIÄ¡v Du-ÀÖw IqSpItbm Ipdbp 
Itbm sN¿p¶nÃ.

•	 \yq¢nbknÂ \n¶v 
A-IepwtXmdpw HmÀ_n 
äpIfpsS Du-ÀÖw 
IqSnhcp¶p. 

•	 ]p-d-¯p-Å HmÀ_n 
änÂ \n¶pw A-I-
¯p-Å HmÀ_nän-te-bv-
¡v C-e-Iv-t{Sm-Wp-IÄ 
am-dp-t¼mÄ A-h DuÀ-

Nn{Xw 1.3 BÂ^m-I-W-§-fp-sS 
k-©m-c-]m-X-

Nn{Xw 1.4 dqYÀ-t^mÀ-Uv  
B-äw amXrI

\oÂkv t_mÀ
1885 þ 1962

HmÀ_n-äv
Ce-Ivt{Sm¬



IW-¯nsâ t]cv Bä¯nse Øm-\w Nm-À-Öv am-kv

t{]mt«m¬ \yq-¢nbknÂ t]mknäohv 1.00727 u*

Cet{Îm¬ \yq-¢nbkn\p ]pd¯v s\Käohv 0.00548 u

\yqt{Sm¬ \yq-¢nbknÂ \yq{SÂ 1.00866 u

]«nI 1.1 Bä¯n-se auen-I IW§Ä

* F´mWv u F¶-Xv hni-Z-am-bn Cu 
A-[ym-b¯nÂ a-säm-cp `mK-¯v {]-Xn-]m-Zn-
¡p-¶pïv.

AtämanI \¼dpw amkv \¼dpw

Hcp aqe-I-¯nsâ Bä¯nse t{]m 
t«mWpIfpsS BsI F®s¯ {]kvXpX 
Bä-¯nsâ Atäman-I \¼À F¶p ]d 
bp¶p. CXns\ Z F¶ A£cap]

tbm-Kn¨v kqNn¸n¡p¶p. Hcp \yq{SÂ 
Bä¯nse t{]mt«mWpIfpsS F® 
hpw Cet{ÎmWpIfpsS F®hpw Xpeyam 
bncn¡pw. 

Hcp aqe-I-̄ nsâ Bä¯nse t{]m 
t«mWpIfpsSbpw (Z) \yqt{SmWpIfpsSbpw 
(n) BsI F®s¯ AXnsâ am-kv \¼À 
F¶p hnfn¡p¶p. CXns\ A F¶v kq-Nn-
¸n-¡p¶p.

Pbnwkv NmUvhn¡v
1891 þ 1974

Pw ]p-d-t¯-¡v hn-Sp-I-bpw, A-I-¯p-Å HmÀ_n-äp-IfnÂ \n¶pw  
]p-d-¯p-Å HmÀ_näpI-fn-te-¡v C-e-Iv-t{Sm-Wp-IÄ am-dp-t¼mÄ 
Ah DuÀ-Pw B-Knc-Ww sN-¿p-Ibpw sN-¿p¶p. 

NmUvhn¡nsâ I-sï-¯Â þ \yq-t{Sm¬ 
1932þÂ {_n«ojv imkv-{XÚ\mb Pbnwkv NmUvhn¡v (James Chadwick) 
Bä-̄ nsâ \yq¢nbknÂ Nm-ÀÖnÃm¯ IW§fpsSkm-¶n²yw Øn-
coIcn¨p. Ch t{]m-t«mWpItf¡mÄ AÂ¸w IqSn ̀ mcapÅhbmsW¶pw 
Isï¯n. Chsb \yqt{SmWpIÄ F¶p hnfn¨p.

Bä¯nse auenI I-W§Ä
B-ä-¯nÂ Cet{ÎmWpIÄ, t{]mt«mWpIÄ, \yqt{SmWpIÄ F¶o IW§Ä 

Dsï¶v Iïp]nSn¨Xmbn apIfnÂ {]kvXmhn¨tÃm. Ch Bä¯nse auenI IW§Ä 
F¶v Adnbs¸Sp¶p. AhbpsS Nne khntijXIÄ Xmsg ]«nIbmbn tNÀ¡p¶p.

Atäm-anI \¼À = t{]mt«m-Wp-I-fp-sS F®w = Ce-Ivt{Sm-Wp-I-fpsS F®w
amkv \¼À = t{]mt«m-Wp-I-fpsS F®w + \yqt{Sm-Wp-I-fpsS F®w.

t_mÀ Bäw amXr-Ibv¡pw Nne ]cn-an-Xn-I-fp-ïv. B amXrI 
ssl{U-P³ Bä-¯-n\p am{X-ta D]-tbm-Kn-¡m³ ]äp-I-bpÅq F¶-
Xm-bn-cp¶p AXnÂ Gähpw {][m-\w. 

C¶v \mw kzoI-cn-¨n-cn-¡p¶ Bäw amXrI "Izmïw 
sa¡m-\n-¡vkv' D]-tbm-Kn¨v hnI-kn-¸n-¨-Xm-Wv. CX-\p-k-cn-
¨v, \yq¢n-b-Ên\p Npäpw {Xnam\ ]Y-§-fn-emWv Ce-Ivt{Sm-
Wp-IÄ hn\y-kn-¨n-cn-¡p-¶-Xv. Cu {Xnam\]Y-§sf DuÀP 
\ne-I-sf¶pw sjÃp-I-sf¶pw hnfn-¡p-¶p. Cu sjÃp-I-fnÂ k_v 
sjÃp-I-fp-ïv.
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]«nI 1.2 Atäman-I \¼À 1 apXÂ 18 hscbpÅ aqeI§fpsS Cet{Îm¬ hn\ymkw 

Nn{Xw 1.5 Nne aqeI§fpsS 
t_mÀ Bäw amXrIIÄ

Bä¯nse Ce-t{Îm¬ hn\ym-kw
\yq¢nbkn\v NpäpapÅ sjÃpIsf 

\yq-¢nbkn\v ASp¯p\n¶p XpS§n 1,2,3,4... 
F-¶ \-¼À \ÂIntbm AsÃ¦nÂ K, L, 
M, N... F¶n§s\ t]-cv \ÂIntbm kqNn 
¸n¡mhp¶XmWv. 
]T-\-{]-hÀ¯\w

Hcp aqe-I-¯nsâ Atäm-anI 
\¼À 9, amkv \¼À 19. A§-s\sb-¦nÂ 
AXnsâ Bä-¯nse t{]mt«m-Wp-IfpsSbpw  
\yqt{Sm-Wp-IfpsSbpw F®w F{X?

sjÃpIfn-se Cet{Îm¬ ]qcWw 
Xmsg ]dbp¶ X¯z§Ä ]m-en¨mWv 
\S¡p¶Xv. 
• 	GsXmcp sjÃnepw DÄs¡mÅmhp¶ ]

camh[n Cet{ÎmWpIfpsS F®w 2n2 
BWv (n = sjÃnsâ kwJy).

• 	Xmgv-¶ DuÀÖ\nebnepÅ Hcp sjÃnÂ 
DÄs¡mÅmhp¶ ]camh[n Cet{Îm-
WpIÄ \ndªXn\p tijw am-{Xta 
ASp-¯ DuÀÖ\nebn-epÅ sjÃnÂ 

Cet{Îm¬ ]qcWw km-²yamhq.
• 	GsXmcp Bä¯nsâbpw _m-lyXa 

sjÃnÂ DÄs¡mÅmhp¶ ]camh[n 
Cet{ÎmWpIfpsS F®w F«mbncn 
¡pw.



K, L, M, N F¶o {][m\ 
DuÀÖ\neIfnÂ D]- DuÀÖ\n 
eIÄ Dïv. Chsb k_vsjÃp-IÄ 
F-¶v hn-fn-¡p¶p. Cu k_v 
sjÃpIsf s, p, d, f F¶n§-s\-bm-
Wv \maIcWw \S¯nbn-cn¡p¶Xv. 
Hmtcm DuÀÖ\nebnepw AXnsâ 
{Ia\¼dn\v Xpeyamb F®w k_v 
sjÃpIfmhpw Dïm-bn-cn¡pI. 

H¶mas¯ sjÂ Bb K sjÃnÂ 
1þDw ASp¯ sjÂ Bb L sjÃnÂ 
2þDw M sjÃnÂ 3þDw N sjÃnÂ 4þDw 
k_vsjÃpIÄ Dïm-bn-cn¡pw. 

Hmtcm k_vsjÃpw GXp sjÃn-
teXmsW¶v Xncn¨dnbm\mbn sjÂ 
\¼À B k_v-sjÃn\v ap¼nÂ tNÀ¡p-
I-bmWv ]-Xnhv. DZmlcW¯n\v 1þmw 
sjÃnse s k_vsjÃns\ kqNn 
¸n¡m\mbn 1s, cïmw sjÃnse s 
k_vsjÃns\ kqNn¸n¡m\mbn 2s 
F¶n§s\ D]tbmKn¡mw. 

Bä¯nse H¶mas¯ sjÃnÂ 
s k_vsjÃpw, cïmas¯ sjÃnÂ s, 
p F¶o k_vsjÃpIfpw aq¶mas¯ 

sjÃnÂ s, p, d F¶o k_vsjÃpI 
fpw \memas¯ sjÃnÂ s, p, d, f F¶o 
k_vsjÃpIfpw Dïmbn-cn¡pw. 
Hmtcm k_vsjÃnepw DÄs¡mÅm-
hp¶ CeIv-t{Sm-Wp-I-fpsS ]camh[n-
F®w Xmsg tNÀ¡p-¶p.

Bä¯nse Ce-t{ÎmWpIÄ 
k_vsjÃnÂ hn\ykn¡s¸Spt¼mÄ 
DuÀ-Öw Ipdª k_vsjÃnÂ\n¶v 
IqSnb-Xn-te-bv¡v {Iaambn \n-d-bp¶p. 
CXns\ k_vsjÂ Cet{Îm¬  
hn\ymkw F¶v ]-d-bp¶p. 

k_vsjÃpIfpsS DuÀ-Ö-\nebpsS 
{Iaw Xmsg sIm-Sp-¡p¶p. 

1s < 2s < 2p < 3s < 3p < .........

aqe-Iw Ce-t{ÎmWpIfpsS F-®w k_vsjÂ Cet{Îm¬ hn\ymkw

ss\-{SP³ (N) 7 1s2, 2s2, 2p3

^vfqdn³ (F) 9 1s2, 2s2, 2p5

tkm-Unbw (Na) 11 1s2, 2s2, 2p6, 3s1

t¢mdn³ (Cl) 17 1s2, 2s2, 2p6, 3s2, 3p5

BÀK¬ (Ar) 18 1s2, 2s2, 2p6, 3s2, 3p6

]«nI 1.3 Nne aqeI§fpsS k_vsjÂ Cet{Îm¬ hn\ymkw

k_v sjÃpIÄ ]c-amh[n Ce-t{ÎmWpIfpsS F-®w

S 2

P 6

d 10

f 14

18 Bäw, X·m{X, tamÄ k¦Â]-\w tIc-f -kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n
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sF-tkm-tSm-¸pIÄ

Hcp aqeI¯nsâ Bä §sfÃmw Htc 
amkv DÅh-bmtWm? BIWsa-¶nÃ. Hcp 
aq-e-I-¯n-sâ B-ä¯nÂ t{]mt«m-
Wp-I-fp-sS F-®-hpw C-e-Iv-t{Sm-Wp-
I-fp-sS F-®hpw Xp-ey-am-bn-cn-¡pw. 
H-tc aq-e-I-¯n-\v X-s¶ B-ä-¯n-sâ  
\yq-¢n-bknÂ hy-Xykv-X F-®w \yq-t{Sm-
Wp-IÄ D-ïm-Imw. C¯-cw H-cp aq-e-I-¯n-
sâ hy-Xykv-X B-ä-§fnÂ hy-Xykv-X 
F-®w \yq-t{Sm-Wp-IÄ D-sï¦nÂ Ah 
B aq-e-I-¯n-sâ sF-tkm-tSm-¸p-IÄ F-¶ 
dnb-s¸Sp¶p. Htc Atäm-an-I-kw-Jybpw 

hyXykvX amkv kwJy-bp-apÅ Bä-§sf 
sFtkm-tSm-¸p-IÄ F¶p hnfn-¡p-¶p. 
ssl-{U-P³ B-ä¯nÂ H-cp t{]m-t«mWpw 
H-cp C-e-Iv-t{SmWpw B-Wv km-[m-c-W 
Im-Wp-I. ss{l-{UP-sâ Nn-e B-ä¯nÂ 
H-cp \yq-t{SmWpw Iq-Sn Im-Wpw. {]-kvXp-X 
sF-tkm-tSm-¸n-s\ "Uyqäo-cn-bw' F-¶v hn-
fn-¡p¶p. ssl-{U-P³ B-ä¯nÂ c-ïv  
\yq-t{Sm-Wp-IÄ D-sï¦nÂ B sF-tkm-
tSm-¸n-s\ "{Snjyw' F-¶v hn-fn-¡p-¶p. 
ImÀ_-Wn\v CXp-t]m-se aq¶v sFtkm-
tSm-̧ p-I-fpïv

tdUntbm sF-tkm-tSm-¸pIÄ
td-UntbmB-Îo-h-X Im-Wn¡p-¶ sF-tkm-tSm-¸pI-sf 

td-Untbm sF-tkm-tSm-¸p-IÄ F-¶v hn-fn-¡pw. AkvYn-c-amb 
tdUntbm sFtkm-tSm-¸p-IÄ hnhn-[-X-c-¯n-epÅ hnIn-c-W-
§Ä ]pd-s¸-Sp-hn-¡p-¶p. t]mfojv hwi-P-bmb amUw Iyqdn, 
tdUntbm sFtkm-tSm-¸p-I-fpsS Kth-j-W-¯n-eqsS t\m_Â 
]pc-kvImcw cïv XhW t\Snb imkv{X-Ú-bm-Wv. hy-Xykv-X 
aq-e-I-§-fp-sS B-bn-c-t¯m-fw td-Untbm sF-tkm-tSm-¸p-IÄ im-
kv-{XÚ·mÀ I-sï-¯n-bn-«pïv. td-Untbm sF-tkm-tSm-¸p-
IÄ-¡v ImÀjn-Iþhym-h-km-bn-Iþssh-Zy-im-kv{X ta-J-e-IfnÂ 
[m-cm-fw {]m-tbmKn-I D-]-tbmK-§Ä Dïv. hf-sc ]-g-¡wsN-¶ 

Nn{Xw 1.6 ssl-{U-P-sâbpw ImÀ-_-Wn-sâbpw hy-Xykv-X sF-tkm-tSm-¸pIÄ

ssP-hm-h-in-ã-§fm-b t^m-kn-ep-I-fp-sS Im-eK-W-\ \S¯p-¶-Xv {]-[m-\-ambpw 
A-Xn-e-S-§n-bn-cn¡p-¶ ImÀ-_¬þ14 sâ (14C) td-UntbmB-Îo-h-X \nÀ-W-bn-¨n«m-
Wv. C-Xn-s\ ImÀ-_¬ tU-änw-Kv F-¶v hn-fn-¡p¶p. A-\o-an-b \nÀ-W-bn-¡p-¶-Xn 
\v 59Fe bpw ssX-tdm-bn-Uv Nn-In-Õ-bv¡v 131I bpw izm-k-tIm-i-¯n-sâ Nn{Xw F-Sp¡m³ 
133Xe bpw ssh-Zy-im-kv-{X cwK-¯v D-]-tbm-Kn-¡p¶p.

amUw Iyqdn
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AtämanI amkv

 Bä§Ä, X·m{XIÄ 
XpS§nb kq£vaIW§fpsS 
F®w I-W-¡m¡p¶Xn\v Ah 
bpsS amkv D]tbmKn¡mw. 
kq£vaIW§fpsS amkv IrXy-
ambn IW¡m¡m³ B[p 
\nI kwhn[m\§fneqsS Ignbpw. 
Bt]£nI amkv coXnbm-
Wv CXn\v D]tbmKn¡m-
dpÅXv. Hcp Bä¯nsâ 
amkv a-sämcp Bä¯nsâ  
amkpambn  XmcXayw sNbvXv F{X 
aS§mWv F¶v I-W-¡m¡p¶ 
coXnbmWnXv. ImÀ_¬þ12 F¶ 
sFtkmtSm¸nsâ amknsâ 12þÂ 
Hcp `mK-s¯ Hcp bqWnämbn  
]cnKWn¨mWv aqeI§fp-sS 

AtämanI amkv {]kv-Xm-hn¡p¶Xv. Cu 
amkns\ "GIo-IrX Atäm-anIv amkv 
bqWnäv' AYhm ""u'' F¶v hn-fn-¡p¶p. 

1 u =   1/12   % ImÀ_¬ Bä¯nsâ amkv

Hcp ""u'' F¶Xv 1.6606 x 10þ27 kg BWv. 

aqeI§fnse hnhn[ sFtkmtSm 
¸pIfpsS km-¶n²yw IqsS ]cnKWn¨v  
icmicn AtämanI amkv I-W-
¡m¡pt¼mÄ ]e aqeI§fptSbpw 
AtämanI amkv ]qÀWkwJyIfmbn hcm 
dnÃ. CXv F§s\sb¶v NphsS \ÂInb 
]«n-I-bnse hnhc§Ä hniIe\w sNbv 
XmÂ a\Ên-emIpw. F¦nepw {]mtbmKnI 
Bhiy-§Ä¡pw I-W¡pIq«-ep-IÄ¡pw  
]cn-K-Wn-¡pt¼mÄ ChbnÂ an¡hbpw 
]qÀ® kwJyIfmbn I-W-¡m-¡p¶p. 

aq-eIw icmicn AtämanI amkv 
(u)

{]mtbmKnI Bhiy¯n\v 
]cn-K-Wn-¡p¶ am-kv

ssl{UP³ 1.009 1

loenbw 4.0026 4

ImÀ_¬ 12.0111 12

ss\{SP³ 14.0067 14

HmI-v-knP³ 15.994 16

t¢mdn³ 35.453 35.5

]«nI 1.4 Nne aqeI§fpsS Atäm-anI amkv

]T-\-{]-hÀ-¯-\w 
ImÀ-_Wnsâ hy-Xy-kv-X sF-tkm-tSm-¸p-I-fn-se t{]m-t«m¬, C-e-t{Îm¬  
\yq-t{Sm¬ F-¶n-h DÄ-s¸-Sp-¯n ]-«n-I Dï-m-¡p-I.
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AtämanI amkv `n¶kwJy BIm³ ImcWw 

þ sF-tkmtSm¸pIÄ
aqeI§fpsS AtämanI amkv {]kvXm-hn-¡pt¼mÄ AhbpsS sFtkmtSm¸pIfp 

sS amkv {]IrXnbnse km-¶n²y¯nsâ ASnØm\¯nÂ ]cnKWn¨v icmicn amkv 
I-W-¡m¡pIbmWv sN¿p¶Xv. 

DZmlcW¯n\v \ntbmWnsâ {]IrXnbnse km-¶n-²yw 20Ne = 90.48%, 21Ne = 0.27% ,  
22Ne = 9.25% F¶n§s\bmWv. 

icmicn AtämanI amkv =                                                                     = 20.18u

C¯c¯nÂ icmicn AtämanI a-mkv F-Sp-¡p¶-Xp sImïmWv an¡ 
aqeI§fptSbpw AtämanI amkv `n¶kwJybm-bn hcp¶Xv.

(20 % 90.48) + (21 % 0.27) + (22 % 9.25)
100

AshmKmt{Um kwJy þ Nne hkvXp¡fp-sS F®w ]-dbm 
\mbn tPmUn (2 F®w), Uk³ (12 F®w), t{KmÊv (144 F®w) 
F¶n§s\ D]tbmKn¡mdntÃ? CXpt]mse kq£vaIWnIIfpsS 
F®w kq-Nn-¸n¡phm\mbn ckX{´¯nÂ D]tbm-Kn¡p¶ H¶mWv 
AshmKmt{Um kwJy (Avagadro Number). 6.022 x 1023 BWv AXnsâ 
aqeyw. NA, NO F¶o {]-XoI-§Ä D-]-tbm-Kn¨v CXp kqNn¸n¡m 
dpïv.

AshmKmt{Um
1776 þ 1856

a) 1 tamÄ kÂ^À	 32.07 g
b) 1 tamÄ kn¦v	 65.41 g
c) 1 tamÄ ImÀ_¬	 12.01 g
d) 1 tamÄ aáojyw	 24.31 g
e) 1 tamÄ seUv	 207.20 g
f) 1 tamÄ knen-¡¬	 28.09 g
g) 1 tamÄ tIm¸À	 63.55 g
h) 1 tamÄ saÀ¡pdn	 200.59 g

Hcp Uk³ Hmd©v~~Hcp tPmUn  sNcp¸v

b

c

a

g

h

f
e

d

Nn{Xw 1.7
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tamÄ k¦Â¸-\w
AshmKmt{Um kwJy¡v Xpeyw  

IWnIIÄ DÄs¡mÅp¶ Hcp ]-ZmÀ° 
¯nsâ Afhns\ "tamÄ' F¶v hn-fn-
¡p¶p.

tamÄ Afhp ]-dbpt¼mÄ GXn\w 
IWnIbm-sW¶p hyàamt¡ïXv 
hfsc {][m\amWv. 

tam-fp-I-fp-sS F-®w = 
1 tamÄ ssl{UP³ Bä§Ä (H) 

= 1g = 6.022 x 1023 Bä§Ä
1 tamÄ ssl{U-P³ X·m{XIÄ (H2) 

= 2g = 6.022 x 1023 X·m{XIÄ
1 tamÄ HmI-vknP³ Bä§Ä (O)

 = 16g = 6.022 x 1023 Bä§Ä
1 tamÄ HmI-vknP³ X·m{XIÄ (O2) 

= 32g = 6.022 x 1023 X·m{XIÄ
1 tamÄ loenbw Bä§Ä (He) 

= 4g = 6.022 x 1023 Bä§Ä
B-ä-§-fp-sS F-®w Xp-ey-am-sW-¦n-epw 
A-h-bp-sS `m-c-¯nsâ A-f-hv hy-Xy-kv-X-
am-bn-cn-¡pw. Hcp U-k³ ho-Xw Hm-d-©pw 
B-¸n-fpw F-Sp-¯mÂ A-h-bp-sS  F-®w 
Xp-ey-am-sW-¦n-epw amkv hy-Xy-kv-X-am-bn-
cn-¡p-a-tÃm? (Nn{Xw 1.8)

{Kmw AtämanI amkpw  
AshmKmt{Um kwJybpw 

Hcp aqeI¯nsâ AtämanI amkn\v 
Xpeyw {Kmw AfhnepÅ amkv FSp¯mÂ 

B Afhns\ B aqeI¯nsâ {Kmw 
AtämanI amkv (GAM) F¶p ]-d-bp¶p. 

\n§Ä¡-dn-bmtam?
\n§Ä Hmtcm X-h-W iz-kn-¡p-

t¼mgpw A-I-t¯-s¡-Sp¡p-¶ hmX-
IX·m-{X-I-fpsS F®w, `qan-bpsS 
D]-cn-X-e-¯n-epÅ a¬Xcn-I-fpsS F®-
¯n-s\-¡mfpw IqSp-X-em-Wv.  
(7.5 X 1018 a¬Xcn-IÄ)

Hcp sNdnb ]©-kmc¯cn-bn-
epÅ X·m-{X-IÄ ss]k-¯p-«p-I-fmbn 
k¦Â¸n-¨-Sp¡nbmÂ 1,60,000 In-
temao-äÀ Dbcw hsc  
s]mt¡-ïn-h-cpw. `qan-bnÂ\n¶v N{µ-\n-
te-¡pÅ Zqc-¯nsâ GI-tZiw ]IpXn 
Zqcw hcpw CXv.

Nn{Xw 1.8
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ImÀ_Wnsâ Hcp {Kmw AtämanI amkv F¶mÂ 12g BWv. AXp 
t]mse Xs¶ ssl{UP-sâ Hcp {Kmw AtämanI am-kv 1gþDw HmI-vknP-sâ Hcp 
{Kmw AtämanI amkv 16gþDw BWv. 

12 {Kmw ImÀ_¬þ12 epÅ AtX F®w Bä§fm-bn-cn¡pw Hcp {Kmw 
ssl{UP\nepw 16 {Kmw HmI-vknP\nepw D-ïmIpI. ~Hcp tamÄ Bä-¯n-s\-bm-
Wv Hcp GAM F¶p ]d-bp-¶-Xv.
hy-XykvX aqeI§Ä AhbpsS AtämanI amkv F{XbmtWm A{Xbpw 
{Kmw hoXw FSp¯mÂ Ahbnse Bä§fpsS F®w Xpeyam-bn-cn¡pw. 
Hcp {Kmw AtämanI amkv hoXw GXp aqeIsaSp¯mepw Ahbnse Bä§ 
fpsS F®w AshmKmt{Um kwJy B-bn-cn¡pw. 

1 GAM = 6.022 x 1023 Bä§Ä = AtämanI amkn\v Xpeyw {Kmw.

1 GAM ssl{UP³ = 6.022 x 1023 H Bä§Ä = 1 {Kmw.

1 GAM loenbw = 6.022 x 1023 He Bä§Ä = 4 {Kmw.

1 GAM t¢mdn³ = 6.022 x 1023 Cl Bä§Ä = 35.5 {Kmw.

tam-fn-IypemÀ amkv AY-hm X·m{Xm amkv

aq-e-I¯ntâtbm kwbpà¯ntâtbm Hcp X·m{XbpsS amkns\bmWv 
AXnsâ tam-fnIypemÀ amkv F¶v ]dbp¶Xv. CXp {]kv-Xm-hn¡p¶-Xpw  
"u' Ahew_am¡nbmWv. Hcp ]-ZmÀ°¯nsâ tam-fnIypemÀ amkv 
IW¡m¡p¶Xn\v AXn-sâ H-cp X·m{XbnÂ AS§nbn-cn¡p¶ Hmtcm C\w 
Bä§fptSbpw F®w F{Xbptïm AhbpsS AtämanI amkpIÄ Iq«n-sb-
Sp-¯mÂ aXn-bm-Ipw. 

DZmlcWambn Zzb-tämanI HmI-vknPsâ AtämanI amkv 16 BbXn 
\mÂ, cïv HmI-vknP³ Bä§Ä tNÀ-¶p-ïmIp¶ HmI-vkn-P³ X·m{XbpsS 
tam-fnIypemÀ amkv Iïp]nSn¡m³ 16 s\ Cc«n¸n¨mÂ aXn. A-XmbXv 32 
B-bn-cn¡pw HmI-vkn-P³ X·m{XbpsS tam-fnIypemÀ amkv.

aqe-Iw
Ashm-Km-t{Um  

kw-Jy-bp-Å B-äw `mcw
H-cp B-ä-¯n-sâ `mcw

Hcp B-ä-¯n-sâ 

`mcw ÷ C-12 sâ 
]-{´-ïn-sem-¶v 

`m-cw

ssl-{UP³ 1H 1g                     = 1.66 x 10-24g 1

ImÀ_¬ 12C 12g                     = 12 x 1.66 x 10-24g 12

Hm-Iv-knP³ 16O 16g                     = 16 x 1.66 x 10-24g 16

1
6.02 x 1023

12
6.02 x 1023

16
6.02 x 1023

]«nI 1.5 Nne aqeI§fp-sS AtämanI amkv



{Kmw tam-fnIypemÀ amkv

{Kmw AtämanI amknÂ Bä¯nsâ 
Imcyw ]dbp¶Xpt]m-se X·m{XIfpsS  
Imcy¯nÂ \-ap-¡v X·m{Xm amkpw 
FSp¡mhp¶XmWv. C§-s\ Hcp aqeI-
¯nsâtbm kwbpà¯nsâtbm tam-
fn¡pemÀ amkn\v Xpeyamb{Xbpw {Kmw 
FSp¯mÂ B Afhns\ B ]-ZmÀ°¯n-
sâ Hcp {Kmw tam-fnIypemÀ amkv (Gram 
Molecular Mass - GMM) F¶v hn-fn-¡p¶p.

Hcp GMM ]-ZmÀ°-s¯ Hcp {Kmw 
tamfnIyqÄ ]-ZmÀ-°w F¶pw ]dbmdpïv. 
Hcp {Kmw tam-fnIypemÀ amkv G-sXms¡ 

]-ZmÀ-°saSp¯mepw AXnÂ Ashm 
Kmt{Um kwJy-bp-sS A-{Xbpw X·m{X-
IÄ D-ïmIpw. 

ssl{UP³ Bäw (H) = 1g

ssl{U-P³ X·m{X (H2) = 2g

HmI-vknP³ Bäw (O) = 16g

HmI-vkn-P³ X·m{X (O2) = 32g

ImÀ-_¬ ssU-Hm-Iv-sskUv X·m{X 
(CO2) = 44g

P-eX·m{X (H2O) = 18g

Hcp GAM Xs¶-bmWv Hcp tamÄ.

Bä¯n-sâ am-kv F§-s\ 

I-W-¡m-¡mw?
B-äw hf-sc sNdn-b H-cp I-Wam-sW-¶v  

]Tn-¨p-I-gn-ª-tÃm? C-Xn-sâ am-kv F§-s\ I-W-
¡m-¡mw? \mw \n-Xy-Po-hn-X¯nÂ ]-e km-[-\-
§fpw hm-§p-t¼mÄ D-]-tbm-Kn¡p-¶ bq-Wn-äp-I-
fm-Wv {Kmw, In-tem-{Kmw F-¶n-h. D-Zm-l-c-W-¯n-\v 
1 Intem ]-©-km-c, 8 {Kmw kzÀ®w F¶tÃ 
]-d-bm-dpÅXv? F¶mÂ kn-atâm I-¼ntbm H-s¡ 
BsW¦nÂ {Km-anepw In-tem-{Km-anepw H-s¡ 
BtWm Xq-¡p-¶Xv? S¬ F-¶ bq-Wn-äm-Wv A-hn-
sS `m-cw tc-J-s¸-Sp¯m³ km-[m-c-Wbmbn D-]-
tbm-Kn-¡p-¶-Xv. 

A-shm-Km-t{Um kw-Jy-bp-Å B-ä-¯n-sâ `m-cw ssl-{UP-s\ kw-_-Ôn-¨n-S-
t¯m-fw 1 {Kmw B-sW-¶v a-\-Ên-em-¡n-b-tÃm? F-¶p-h-¨mÂ 1 {Km-an-s\ A-shm-Km-
t{Um `m-cw sIm-ïv lcn-¨mÂ 1 ssl-{U-P³ B-ä-¯n-sâ `m-cw e-`n-¡p-sa-¶v km-cw. 
1 U-k³ Hm-d-©n-sâ `m-cw 2 Intem B-sW-¦nÂ 1 Hm-d-©n-sâ i-cmi-cn `m-cw 2 In-
tem-sb 12 sIm-ïv `m-Kn-¡p-t¼mÄ In«p-¶Xm-bn-cn-¡p-a-tÃm? C-Xp-t]m-se G-Xp aq-e-
I-¯n-sâ-bpw 1 B-ä-¯n-sâ `m-cw I-W-¡m-¡mw.

]t£, D¯-cw e-`n-¡p¶-Xv {Km-an-em-IbmÂ A-Xv hf-sc sN-dn-sbm-cp kw-Jy-bm-
bn-cn-¡pw. {]m-tbm-Kn-I-am-bn Cu kw-Jy D-]-tbm-Kn¡m³ {]-bm-k--am-b-Xp-sIm-ïv C-¯-
c¯nÂ In«p-¶ `m-c-¯n-s\ a-äp aq-e-I-§-fp-sS B-ä-¯n-sâ H-cp Aw-i-¯n-sâ F-{X 
a-S-§m-Wv F-¶v I-W-¡m-¡n B-t]-£n-I-am-bn B-ä-¯n-sâ am-kn-s\ I-W-¡m¡p-¶ co-
Xn-bm-Wv A-h-ew-_n-¡mdv. A-Xn-\m-bn GXv aq-e-I-¯n-sâbpw H-cp B-ä-¯n-sâ ̀ m-chpw  
H-cp ImÀ-_¬þ12 (12C) B-ä-¯n-sâ ]-{´-ïn-sem-¶v `m-c-hpw X-½n-ep-Å A-\p-]m-X-
s¯-bm-Wv A-täm-an-Iv am-kv bq-Wn-äv AYhm u F-¶v hn-fn-¡p-¶-Xv.
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]-cn-ioe\ tNm-Zy-§Ä
1. 	Bä¯nse aq-¶v ASnØm-\ I-W-§-fp-sS t]cpw A-h-bp-sS NmÀÖpw amkpw F-gp-XpI.
2. 	tXmw-k¬ B-äw amXrIbpsS t]m-cm-bva-IÄ hn-h-cn-¡p-I.
3. 	dq-YÀt^mÀ-Un-sâ B-äw amXrIbpsS k-hn-ti-jX-IÄ F-s´Ãmw?
4. 	t_mÀ B-äw amXrI Fs´¶v hn-h-cn-¡p-I?
5. 	23 A-täman-I am-Êp-Å H-cp aq-e-I-¯n-sâ B-ä-¯nÂ 11 t{]m-t«m-Wp-IÄ D-sï¦nÂ F-{X  

\yq-t{Sm-Wp-IÄ D-ïm-bn-cn-¡pw?
6. 	Hm-Iv-kn-P-sâbpw tkm-Un-b-¯n-sâbpw C-e-Iv-t{Sm¬ hn-\ym-kw tc-J-s¸-Sp-¯p-I.
7. 	F-«v t{]m-t«m-Wp-I-fp-Å H-cp B-ä¯nÂ F-{X C-e-Iv-t{Sm-Wp-IÄ D-ïm-bn-cn-¡pw. A-Xn-sâ 

A-täman-I kw-Jy F-´m-bn-cn-¡pw?
8. 	sF-tkm-tSm-¸pIÄ F-´m-sW-¶v DZm-l-c-W-k-lnXw hn-i-Z-am-¡p-I.
9. 	A-shm-Km-t{Um kwJy F-´mWv?
10.	tamÄ F¶m-se´v?
11.	18 {Kmw P-e¯nÂ F-{X X-·m-{X-I-fpïv?
12.	64 {Kmw Hm-Iv-kn-P³ hm-X-I¯nÂ F-{X X-·m-{X-I-fpïv?
13.	tam-fp-I-fp-sS F-®w Xn-«-s¸-Sp-¯p-I.
	 i) 36 {Kmw P-ew	 ii) 66 {Kmw CO2

14.	Hcp aq-e-I-¯n-sâ A-täman-I \-¼À 9 BWv, am-kv \-¼À 18 Dw. {]-kvXp-X aq-e-I-¯n-sâ 
B-ä¯nÂ F-{X C-e-Iv-t{Sm¬, t{]m-t«m¬, \yq-t{Sm¬ F-¶n-h-bm-Wp-ÅXv?

15.	B-ä-¯n-se aq-¶m-a-s¯ sjÃnÂ G-sXm-s¡ k_v-sjÃp-I-fm-Wv D-ÅXv? 

• 	B-ä-s¯-¡p-dn-¨p-Å B-ZyIm-e k-¦Â¸-§Ä hn-e-a-Xn-¡p-Ibpw hn-i-Zo-I-cn-¡p-Ibpw  
sN-¿p¶p.

• 	 auenI I-W-§-fp-sS I-ïp-]n-Sn-¯hpw A-h-bp-sS Kp-W-[À-½hpw Xn-cn-¨-dn-ªv hn-i-Z-
am-¡p¶p.

• 	hy-Xykv-X B-äw am-Xr-IIÄ (tXmwk¬, dq-YÀ-t^mÀUv, t_mÀ) thÀ-Xn-cn-¨-dn-bp-Ibpw  
hn-i-Zo-I-cn-¡p-Ibpw sN-¿p¶p.

• 	A-täm-an-I- kwJy, am-kv kw-Jy, sF-tkm-tSm-¸p-IÄ F-¶n-h-bp-sS {]m-[m\yw Xn-cn-¨-
dn-ªv ]-«n-I-s¸-Sp-¯p¶p.

• 	sjÂ, k-_v sjÂ, C-e-Iv-t{Sm¬ hn-\ym-kw F¶nh F-gp-Xp-Ibpw A-Xv D-]-tbm-K-
s¸-Sp-¯p-hm-\p-Å ]-cn-Úm-\w t\-SpIbpw sN-¿p¶p.

• 	A-täman-I `mcw, X-·m-{Xm-`mcw, tamÄ k-¦Â¸-\w F¶n-h hn-i-Z-am-¡p-¶-Xn-\pw,  
{]m-tbm-Kn-I-am-bn D-]-tbm-Kn-¡p-¶-Xn\pw ]-cn-io-en-¡p¶p.

{][m-\ 
]T-\-
t\-«-§Ä

https://phet.colorado.edu/sims/html/build-an-atom/latest/build-an-atom_en.html
https://www.toppr.com/guides/chemistry/structure-of-atom/thomsons-model-of-an-atom/
https://www.wikilectures.eu/w/Atomic_Models
https://www.wired.com/2009/09/the-development-of-the-atomic-model/
https://www.livescience.com/32016-niels-bohr-atomic-theory.html
https://www.youtube.com/watch?v=lP57gEWcisY
https://www.youtube.com/watch?v=ukGLH_NrFH8
https://www.youtube.com/watch?v=EMDrb2LqL7E

sh_v 
en-¦pIÄ
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•	 aqe-I-§-fpsS hÀ-¤o-I-c-W¯n-\pÅ B-ZyIm-e {ia§Ä

•	 sa³-U-en-tb-hv B-hÀ-¯-\-¸«n-I

•	 sa³-U-en-tb-hn-sâ B-hÀ-¯-\ \nbaw

•	 sa³-U-en-tb-hv B-hÀ-¯-\-¸-«n-I-bp-sS 

	 ta·-Ifpw \yq-\X-Ifpw

•	 B-[p\n-I B-hÀ-¯-\-¸-«n-I

•	 B-[p\n-I B-hÀ-¯-\ \nbaw

•	 kw-{I-a-W aq-eI§Ä

•	 DÂ-¡r-ã hm-XI§Ä

•	 B-hÀ-¯-\-¸-«n-I-bn-se t»m-¡p-IÄ

•	 aq-e-I-§-fp-sS \m-ahpw A-h-bp-sS {]-Xo-Ihpw

•	 aqe-I-§-fp-sS IUPAC \m-aI-c-W coXn

•	 B-ä-¯n-sâ h-en¸w

•	 hn-Zyp-Xv EWX (Electronegativity)
•	 temlo-b kz-`mhw

•	 A-tbm-WoI-c-W DuÀPw (Ionisation Energy)
•	 cmk_Ô\w

•	 A-ã-I \nbaw

•	 A-tbmWn-I _Ô\w

•	 klkw-tbm-P-\ _Ô\w

•	 kwtbmPIX



27tIc-f -kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n B-hÀ-¯-\-¸«n-Ibpw cm-k-_-Ô-\hpw

""C§-s\ {I-ao-I-cn-¡p-¶-Xn-sâ  
sa-¨-sa-´mWv?'' 

s]m-Xp kz-`m-h-ap-Å ]p-kv-X-I§-
sf hÀ-¤o-I-cn-¨p h¨mÂ I-sï¯m³ 
F-fp-¸-amWv. 

 BapJw
""kmaq -ln -I -]p -tcm -K -

Xn-bpsS BWn-¡-Ãp-I-fmWv 
hmb-\-im-e-IÄ. A-hn-sS Zn-\-
¸-{X-§Ä¡pw hm-cn-I-IÄ¡pw 
]pd-ta henb ]p-kv-X-I-ti-J 
-chpw  D-ïm-bn-cn-¡p-w.  ]p-kv-X-I 
§-sf F-§-s\-bm-Wv AhnsS 
kq-£n-¨n-cn-¡p-¶Xv? A-h 
Iq«n-bn-«n-cn-¡p-I-bm-tWm?'' 

""AÃ, FÃmw A-Sp-¡n-
bm-Wv h-¨n-cn-¡p-¶Xv.''

" "hm -b -\ -im -e -IfnÂ  
]p-kv-X-I§Ä Xcw-Xn-cn¨v t\m-
h-epIÄ, I-hn-XIÄ, N-cn-{X-{K-
Ù§Ä, IY-IÄ F-¶n§-s\ 
{]-tXy-Iw {]-tXy-Iw A-e-am-
cI-fn-em-Wv {I-ao-I-cn-¨p h-¨n-
cn-¡p-¶Xv.'' 



""AsX, \mw D-t±-in¡p-¶ ]p-kvX-
Iw hf-sc F-fp-¸w F-Sp¡m³ CXphgn 
I-gn-bp-¶p.''

""C-Xp-t]m-se hy-àam-b {I-ao-
Ic-Ww D-Å a-äp km-l-N-cy-§Ä I-sï-
¯nbn-«p-tïm?''

""kÀ¡mÀ Hm-^o-kp-I-fnepw _m-¦p-
I-fn-ep-ap-Å c-Pn-Ì-dp-IÄ {I-ao-I-cn-¨n-cn-
¡p¶-Xv C-Xp-t]m-se-Xs¶.''

""sa-Un-¡Â tÌmdnÂ ^mÀ-a-kn-Ìp-
IÄ a-cp-¶p-IÄ {I-ao-I-cn-¨n-cn¡p-¶ coXn 
bpw hy-Xy-kv-X-aÃ-tÃm?''

""ho«nse Im-cy-tam?''
""ho«nÂ ]p-kv-XIw, h-kv-{Xw, ]-e-hy-

Rv-P\-§Ä F¶n-h km[m-cW A-Sp-¡n-
bmWv shbv¡p-¶Xv.''

""ckX{´¯nepw, ]T\Kth-j-
W-§Ä Ffp¸amIp¶Xv  Nn«tbmsS 
aqeI§Ä {Iao-I-cn¨XpsImïmWv.''

""H-tc X-c-¯n-ep-Å Bä-§Ä sIm-
ïv \nÀ-½n-¡-s¸-«n-cn¡p-¶ ip-² ]-ZmÀ-°-
§fm-b aq-e-I-§-sf-¡p-dn-¨v \-ap-¡v A-dn-
bm-hp-¶-Xm-Wv. C-¶ph-sc 118 aq-eI-§Ä 
I-ïp-]n-Sn-¨n-«pïv. FÃm aq-e-I-§-fp-sS 
KpW-§-fpw, A-h kr-ãn¡p-¶ B-bn-c-¡-
W-¡n-\v kw-bp-à-§-fp-sS \nÀ½m-Wco-Xn-
I-fpw D-]-tbm-K-§fpw ]Tn-¨p XoÀ¡p-I 
F¶-Xv a-\p-jykm-[yaÃ.'' 

""At¸mÄ t\-c-s¯ kq-Nn-¸n-¨-
Xp-t]m-se aq-e-I§-sf A-h-bp-sS Kp-W-§-

]T-\-{]-hÀ -̄\w 
aq-e-I-§-fp-sS 

cm-k/`u-Xn-I- KpW-§Ä 
B-h-iyam-b km-[-\ km-a-

{KnIÄ: _o-¡-dpIÄ, Pew, tkm-Un-
bw, s]m-«mkyw F-¶o tem-l§Ä.

H-cp _o-¡dnÂ ]-Ip-Xn-tbm-
fw P-e-sa-Sp-¯-Xn-\p-ti-jw AXnÂ 
H-cp sNdn-b Ij-Ww tkm-Un-bw 
C-Sp-I. \n-§-fp-sS \n-co£-Ww tc-J-
s¸-Sp-¯p-I. C-Xp-t]m-se c-ïm-a-s¯ 
_o-¡dnÂ F-Sp-¯n-cn¡p-¶ P-e¯nÂ 
s]m-«m-ky-¯n-sâ sN-dn-sbm-cp Ij-
Ww C-«v {]-hÀ¯-\w B-hÀ-¯n-¡pI. 
[A[ym]IcpsS km¶n²y¯nÂ 
am{Xw sN¿pI]

• 	 IqSpXÂ Xo-{ham-b {]-hÀ¯-\w 
\-S-¶Xvv GXp _o¡-dn-emWv?
• 	 cmk{]hÀ¯-\w \S-¶-Xn-\p-tijw 
em-b-\n-IfnÂ ssI-hn-cÂ ap-¡n ]-cn-tim-
[n-¡p-t¼mÄ F-´m-W-\p-`-h-s¸-Sp-¶Xv? 
[DS³Xs¶ hncÂ IgpIpI.]
• 	 Nph¶ en-äva-kv t]-¸À em-b-\n-IfnÂ 
ap-¡p-t¼mÄ F-´v am-ä-am-Wp-ïm-Ip-¶Xv?

{]-hÀ-¯-\^-e-§fnÂ\n¶v tkm-
Un-b-hpw s]m-«m-kyhpw kz-`m-h-§fn-Â 
km-Zriyw Im-Wn-¡p-¶p-sh-¶v a-\-Ên-em-
Ip¶ntÃ?

fp-sS A-Sn-Øm-\¯nÂ {Kq-¸p-I-fm-bn hÀ-
¤o-I-cn-¡p-I-bm-sW¦nÂ G-Xv {Kq-¸nÂs¸-« 
aq-e-I-s¯bpw A-Xn-sâ kw-bp-à-§-sf 
bpw kw-_-Ôn-¨ G-ItZ-i [m-c-W e-`n-
¡pw. AtÃ?'' 

aq-e-I§-sf im-kv-{Xo-b-am-bn hÀ-¤o-
I-cn-¨v c-k-X-{´-]T-\w F-fp-¸-¯n-em-¡p-
¶-sX-§-s\-bm-sW-¶pw aq-eI-§Ä F-§ 
-s\-bm-Wv cm-k-{]-hÀ-¯-\¯nÂ GÀ-s¸-Sp-
¶--sX¶pw \ap¡v t\m¡mw.
Np-h-sS -sIm-Sp-¯n-cn¡p-¶ {]-hÀ-¯\-
§Ä \n-co-£n-¡pI.

Hcp hm-¡n-sâ AÀ-°-a-dn-bphm³ \mw 
F-´p sN-¿pw? Un-£-W-dnbnÂ t\m-
¡pw. AXm-sW-fp¸w. F-´p-sIm-ïm-
WXv? Un-£-W-dnbnÂ hm-¡pI-sf 
A-£-cmZn-{I-a-¯n-em-Wv A-Sp-¡n-sh-

¨n-cn-¡p-¶Xv.
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]T-\-{]-hÀ -̄\w 

kw-bp-à-§-fp-sS  
cm-kþ`uXn-I KpW§Ä

km-[-\-km-a-{KnIÄ: NH4Cl, 
NH4Br, Conc. H2SO4, MnO2, sS-Ìv Syq-_p 
IÄ, kv-]n-cn-äv em¼v.

H-cp sS-Ìv Syq_nÂ NH4Cl F-Sp-
¯v, A-Xn-te¡v MnO2 tNÀ-¯ijw 
Conc. H2SO4 h-i-§-fn-eq-sS km-h-Im-iw 
H-gn-¡p-I. an-{in-X-s¯ kv-]n-cn-äv em-¼v 
D]-tbm-Kn-¨v km-h-[m-\w Nq-Sm-¡pI.

• 	 F-´m-Wv \n-co-£n-¨Xv?
•	 _-lnÀ-K-an-¨ hm-X-I-¯n-sâ \n-d-hpw 
K-Ôhpw F-´mWv?
c-ïm-a-s¯ sS-Ìv Syq_nÂ NH4Br D-]-tbm-
Kn-¨v ]-co£-Ww B-hÀ-¯n-¡p-I.
• 	 Cu-b-h-k-c¯nÂ _-lnÀ-K-an¡p-¶ hm-
X-I-¯n-sâ \n-dhpw K-Ôhpw F-´mWv?
• 	 C-hn-sS _-lnÀ-K-an¡p-¶ hm-XI-§Ä 
b-Ym-{I-aw t¢m-dn-\pw t{_m-an-\p-amWv.

taÂ kq-Nn-¸n-¨ c-ïp {]-hÀ-¯-\-
§fnÂ\n¶v aq-e-I-§Ä¡pw A-h tNÀ-
¶p-ïmIp-¶ kw-bp-à-§Ä¡pw kz-̀ m-h
-§fnÂ km-Zriyw {]-I-Sn-̧ n-¡m-\m-Ip-sa-¶v 
a-\-Ên-em-¡mw. C¯-cw kmZriy§Ä 

Ah-sb {]-tXy-Iw hn-`m-K-§-fm-bn hÀ-¤o
-I-cn-¡p-¶-Xn-\v k-lm-b-I-c-am-I-p¶p.

aqe-I-§-fpsS hÀ-¤o-I-c-W-¯n-\p-Å  
B-ZyIm-e {ia§Ä

aq-e-I hÀ¤o-I-c-W-¯n-sâ B-Zy-
Im-e {ia-§Ä \-S-¯n-b-hcnÂ H-cm-
fm-Wv A-tâmbn³ em-thm-bnkn-tb 
(1789) F-¶ {^-©v im-kv-{XÚ³.  
aq-e-I Hm-Iv-ssk-Up-I-fp-sS A-kn-Un-I 
hpw t_-kn-I-hpam-b Kp-W-§fnÂ 
\-S¯n-b ]T-\-§-fp-sS A-Sn-Øm-\¯nÂ 
aq-e-I§-sf tem-l-§-sf¶pw A-tem-l-
§-sf¶pw A-t±-lw thÀ-Xn-cn¨p. F-¶mÂ 
H-tc ka-bw tem-l-§-fp-sSbpw A-tem-l-
§-fp-sSbpw kz-`m-hw {]-I-Sn-¸n¡p-¶ D-]-
tem-l-§-fp-sS i-cnbm-b Øm-\w \nÀ-W-
bn¡m³ A-t±-l-¯n-\v I-gn-ªnÃ.

PÀ-½³ im-kv-{X-Ú\m-b sUm-
s_-ssd-\À (1829), k-am-\-Kp-W-§-fp-Å 
aq-e-I§-sf aq-¶v F-®w ho-X-ap-Å 
sN-dp {Kq-¸p-I-fm-¡n. Cu {Kq-¸p-IÄ-¡v 
{XnI§Ä (Triads) F-¶p t]-cn«p. aq-e-
I§-sf A-täman-I am-kn-sâ B-tcm-l-W 
{I-a¯nÂ hn-\y-kn-¡p-t¼mÄ, {Xn-I-§fn 
Â a-[y-¯n-ep-Å aq-e-I-¯n-sâ A-täman-I 
am-kv a-äv c-ïp aq-e-I-§-fp-sS A-täman-I 
am-kn-sâ i-cm-i-cn-bm-bn-cn-¡p-sa-¶v A-t±-
lw {]kvXmhn¨p. 

]«n-I 2.1 se {Xn-I-{Kq-¸pI-sf {i-²n-¡pI.

aqeIw
A-täman-I 

amkv
aqeIw

A-täman-I 
amkv

aqeIw
A-täman-I 

amkv

Li 7 Ca 40 Cl 35.5

Na 23 Sr 88 Br 80

K 39 Ba 137 I 127

]-«nI 2.1 {Xn-I- {Kq-¸pIÄ



G-Xm\pw aq-e-I§-sf am-{X-am-Wv 
{XnI \n-b-a¯nÂ hÀ-¤o-I-cn¡m³ I-gn-
ªXv. F¶mÂ C-h-bn-se k-am-\-Kp-W-§ 
fpw A-täman-I am-kn-se ]-c-kv-]-c-_-Ôhpw  
]pXn-b amÀK-§Ä ]-co-£n-¡p-¶-Xn-\v  
im-kv-{X-Ú-·mÀ-¡v {]tNm-Z\w \ÂIn.

Cw-¥o-jv im-kv-{X-Ú\m-b \yq-em³-
Uv-kv (1863) aq-e-I§-sf A-täman-I am-kn-
sâ B-tcm-l-W {I-a¯nÂ hn-\y-kn-¨p. 

(]-«n-I 2.2). CXnÂ F-«ma-Xv hcp-
¶ Hmtcm aq-e-Ihpw Kp-W-§fnÂ  
B-Zy-t¯-Xn-sâ B-hÀ-¯-\-am-
sW-¶v A-t±-lw a-\-Ên-em¡n. 
kw-Ko-X-¯n-se k-]v-X-kz-c-§-fp-
sS B-hÀ-¯-\-¯n-\v k-am-\am-b 
Cu hÀ-¤o-I-c-W-¯n-\v A-ã-I 
\nbaw (Law of Octaves) F-¶v  
t]-cn«p.

k
(do)

cn
(re)

K
(mi)

a
(fa)

]
(so)

[
(la)

\n
(ti)

H (1) Li (7) Be (9) B (11) C (12) N (14) O (16)

F (19) Na (23) Mg (24) Al (30) Si (28) P (31) S (32)

Cl (35.5) K (39) Ca (40) Cr (50) Ti (48) Mn (55) Fe (56)

]-«n-I 2.2 \yq-em³-Uv-kn-sâ A-ã-I-§Ä

Im-Õy-¯n-\p ti-j-ap-Å aq-e-I-§fnÂ Cu \nb-aw ]m-en-¡-
s¸-Sp-¶nÃ F-¶-Xm-bn-cp-¶p Cu hÀ-¤o-I-c-W-¯n-sâ \yq\X.

sa³-U-en-tb-hv B-hÀ-¯-\-¸«n-I

1869þÂ Zn-an{Xn C-hm-t\m-hn-¨v sa³-U-en-tb-hv F-¶ djy³  
im-kv-{X-Ú³, A-¶ph-sc A-dnb-s¸-«n-cp-¶ 63 aq-e-I§-sf A-täman-I 
am-kn-sâ A-Sn-Øm-\¯nÂ Hcp ]-«n-IbnÂ hn-\y-kn¨p. H-tc Kp-W-
ap-Å aq-eI-§Ä {I-aam-b C-S-th-fbnÂ B-hÀ-¯n¡-s¸-Sp-¶-Xm-bn 
A-t±-lw a-\-Ên-em¡n. C-S-th-f-bv-¡v hy-Xym-kw h-cp-t¼mgpw H-tc t{i-
Wn-bnÂs¸-« aq-eI-§Ä X½nÂ k-Zr-ikz-`m-hw {]-I-Sn-¸n-¡p-¶-Xm-
bn Iïp. C-Xn-sâ A-Sn-Øm-\¯nÂ sa³-U-en-tb-hv aq-e-I-§-fp-sS 
B-hÀ-¯-\ \nb-aw B-hn-jv-I-cn¨p.

sa³-U-en-tb-hn-sâ B-hÀ-¯-\ \nbaw

"aq-e-I-§-fp-sS cm-kþ`u-Xn-I- KpW-§Ä A-h-bp-sS  
A-täman-I am-kn-sâ B-hÀ-¯-\ ^-e-\§-fm-Wv'.
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]-«n-I 2.3 sa-³-U-en-tb-hv B-hÀ-¯-\-¸«n-I

Zn-an{Xn C-hm-t\m-hn-¨v sa³-U-entbhv
ssk-_o-cn-b-bn-se tSm-t_mÄ-kv-Iv F-¶ ]-«-W-¯n-em-Wv 

1834 s^-{_p-h-cn 7 \v sa³-U-entbhv P-\n-¨Xv. A-Ñ-\-½-am-cp-sS 14 
a-¡fnÂ Gähpw C-f-b-h-\m-bn-cp¶p sa³-U-entbhv. A-t±-l-¯n-
sâ ]n-Xm-hv ssl-kvIqÄ {]n³-kn-¸m-fm-bn-cp¶p. F¶mÂ ]n-Xm-
hn-\v A-Ô-X _m-[n-¨-Xn\mÂ tPm-enbnÂ\n-¶v ]n-cn-tb-ïnh-cn-I 
bpw sa³-Uen-tbhv Ip-Spw-_w km-¼¯n-I {]-Xn-k-Ôn-bn-
em-Ip-Ibpw sN-bvXp. sa³-U-entbhn-sâ A-½ Cu Im-e-
L-«¯nÂ H-cp ¥m-Êv ^m-Î-dn B-cw-`n¨p. F¶mÂ H-cp Xo- 
]n-Sn-¯-¯nÂ ^mÎ-dn \-in-¨p. Zn-an-{Xn-bp-sS _p-²n-]-cam-b 
I-gnhnÂ hn-izm-k-ap-ïm-bncp-¶ A-½ A-h-s\bpw Iq-«n d-jy-
bn-se skâv ]o-tä-gv-kv _À-Kv F-¶ \-K-c-¯n-se¯n. A-hn-sS 
tIm-tfPnÂ tNÀ-¶ Zn-an{Xn H¶mw dm-t¦m-sS tIm-tf-Pv hn-Zym-

Zn-an{Xn C-hm-t\m-hn-¨v  
sa³-U-entbhv 

(1834þ1907)

`ym-kw ]qÀ-¯n-bm¡n. {^m³-knepw PÀ-½-\n-bn-ep-am-bm-Wv sa³-U-entbhv _n-cp-Zm\-´-c  
]T-\w \-S-¯n-bXv. PÀ-½-\nbnÂ A-t±-lw _p¬k-sâ Io-gn-em-Wv K-thj-Ww \-S-¯n-b-
Xv. 1866 Â d-jybnÂ Xn-cn-s¨¯n-b sa³-U-entb-hv skâv ]o-tä-gv-kv _À-Kv kÀ-h-I-em-im-e 
bnÂ s{]m-^-k-dm-bn \n-b-an-X-\m-bn. 1870 Â A-t±-lw "c-k-X-{´-¯n-sâ A-SnØm-\ X-¯z§Ä' 
F-¶ ]mT-]p-kv-X-Iw djy³ `mjbnÂ {]-kn-²-s¸-Sp¯n.

]mT-]p-kv-X-I c-N-\-bv-¡n-S-bn-em-Wv A-t±-lw B-hÀ-¯-\-¸«n-I c-Nn-¨-Xv. 1869 em-Wv 
sa³-U-entbhv X-sâ B-hÀ-¯-\-¸«n-I {]-kn-²-s¸-Sp-¯n-b-Xpw B-Zy-s¯ B-hÀ-¯-\-¸«n-I 
\nÀ-½-n-¨-Xpw. aq-e-I-§-fp-sS A-Wp-`m-c-§fpw Kp-W-[À-½-§fpw kq-£v-a-am-bn ]-cn-tim-[n-¨m-Wv 
C-Xv km-[y-am-¡n-bXv. 

2019 Â sa³U-en-tb-hnsâ I-ïp-]n-Sn-¯-¯n\v 150 hbÊv XnI-ªp. BhÀ¯-\-]-«-n-I-
bpsS {]m[m\yw Gh-cn-ep-sa-¯n-¡m³ IYPT 2019 F¶ t]cnÂ BhÀ¯-\-]-«n-I-bpsS A´m-
cm-jv{S-hÀj-ambn 2019 s\ UNESCO  {]Jym-]n-¨p. 

 AtämanI-kw-Jy 101 B-b aq-e-I-¯n-\v \Â-In-bn-cn¡p-¶ t]-cv sa³-U-
eo-hn-b-sa-¶m-Wv. 1907 s^-{_p-h-cn 2--þmw Xob-Xn skâv ]o-tä-gv-kv _ÀKnÂ h-¨v  
sa³-U-en-tb-hv \n-cym-X-\mbn.
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sa³-U-en-tb-hn-sâ B-hÀ-¯-\-
¸-«n-IbnÂ hn-e-§-s\-bp-Å \n-cI-sf  
]n-co-Up-IÄ F-¶p hn-fn-¡p¶p. Ip-¯-
s\-bp-Å tIm-f§-Ä {Kq-¸p-IÄ F-¶m-
W-dn-b-s¸-Sp-¶Xv.
]-«n-I 2.3 hn-e-bn-cp-¯n Xmsgs¡m-Sp-¯n-
cn-¡p-¶-h-bv-¡v D¯-cw I-sï-¯pI.
• 	 k-am-\-Kp-W-§-fp-Å aq-e-I§-sf hn-\y-

kn-¨n-cn-¡p¶-Xv {Kq-¸n-emtWm ]n-co-Un-
em-tWm?

• 	 sa³-U-en-tb-hv B-hÀ-¯-\-¸-«n-IbnÂ 
Nn-e tImf-§Ä H-gn-ªpIn-S-¡p¶-Xv 
F-´p-sIm-ïm-bn-cn-¡pw?

• 	 A-täman-I am-kn-sâ B-tcm-l-W-{I-
aw Ir-Xy-am-bn ]m-en-¡-s -̧Sp-¶ptïm 
F-¶pÅXv Co, Ni F-¶n-h-bp-tSbpw Te, I 
F-¶n-h-bp-tSbpw Øm-\w ]-cn-tim-[n-¨v 
hn-e-bn-cp-¯pI.

sa³-U-en-tb-hv B-hÀ-¯-\-¸-«n-I-
bp-sS ta·-Ifpw \yq-\XIfpw

ta·-IÄ

1. 	aq-e-I-§-sf-¡p-dn-¨p-Å ]T-\w: 
		  k-am-\-Kp-W-§-fp-Å aq-e-I§-Ä 

H-tc {Kq¸nÂ h-c-¯-¡-hn-[w hÀ-¤o-I-
cn¨-Xv aq-e-I-§-sfbpw A-h-bp-sS kw-
bp-à-§-sf-bpw Ip-dn-¨p-Å ]T-\w e-fn-
X-am¡n.

2. 	A-täman-I am-kn-sâ ]p-\À \nÀ-®bw: 
		  k-am-\-Kp-W-§-fp-Å aq-eI-§Ä 

H-tc {Kq¸nÂ h-cp-¶ hn-[¯nÂ hn-
\y-kn-¨-t¸mÄ Nne-Xv b-Ym-Øm\-¯v 
h-cm-¯-Xn\p Imc-Ww A-täman-I am-kv 
\nÀ-®-bn-¨-Xn-ep-Å A-]m-I-Xbm-sW-
¶v A-t±-lw I-sï¯n.

		  DZm: s_-dn-en-b-¯n-sâ A-täman-I 
am-kv 13.5 F-¶m-Wv A-dn-b-s¸-«n-cp-¶-Xv. 
A-§-s\-bm-sW¦nÂ A-Xn-s\ ImÀ-_-
Wn\pw ss\-{S-P\pw C-SbnÂ hn-\y-kn-

t¡-ïn h-cpw. F¶mÂ s_-dn-en-b-¯n-
sâ KpW-§Ä C-Xn-s\ km-[q-I-cn-¡nÃ. 
A-Xn\mÂ sa³-U-en-tb-hv s_-dn-en-b-
¯n-sâ A-täm-an-I am-kv 9 B-bn ]p 
-\À\nÀ-®-bn-¨v A-Xn-\v i-cnbm-b Øm-
\w \ÂIn.

3. 	]pXn-b aq-e-I-§-fp-sS I-ïp-]n-Sn¯w:
		  sa³-U-en-tb-hv B-hÀ-¯-\-¸«n-I 

B-hn-jv-I-cn-¨ k-ab-¯v A-dn-b-s¸-Sm-
Xncp-¶ aq-e-I-§Ä-¡m-bn If-§Ä H-gn-
¨n-Sp-Ibpw A-h-bp-sS KpW-§Ä {]-h-Nn-
¡p-Ibpw sN-bv-Xp.

		  DZm: B-hÀ-¯-\-¸-«n-IbnÂ A-eq-an-
\n-bw, kn-en-¡¬ F-¶n-h-bv-¡v Nph-sS 
h-tc-ï aq-e-I-§Ä-¡v b-Ym-{I-aw G-I 
A-eq-an-\nbw (Eka aluminium), G-I kn-
en¡¬ (Eka silicon) F-¶n§-s\ t]-cp-
IÄ \Â-Ip-Ibpw A-h-bp-sS KpW-§Ä 
{]-h-Nn-¡p-Ibpw sN-bvXp. ]n-¶o-Sv Cu 
aq-eI-§Ä I-ïp-]n-Sn-¨t¸mÄ A-h 
bv¡v b-Ym-{I-aw Km-enbw, sPÀ-ta-\n-bw 
F-¶n§-s\ \m-a-Ic-Ww  sN-bvXp.

\yq-\XIÄ

• 	 ssl-{UP-\v Ir-Xyam-b Øm-\w \Â 
Im³ I-gn-ªnÃ. A-tem-lam-b ssl-
{UP-s\ tem-l-§fm-b en-Ynbw, 
tkm-Unbw, s]m-«mkyw F-¶n-h-tbm-
sSm-¸-am-Wv {I-ao-I-cn-¨n-cn-¡p-¶Xv.

• 	 A-täman-I am-kn-sâ B-tcm-l-W {I-aw 
FÃm-bn-S¯pw Ir-Xy-am-bn ]m-en-¡-s¸-
Sp-¶nÃ.

	 DZm: Co & Ni, Te & I

• 	 H-tc aq-e-I-¯n-sâ hy-Xykv-X A-täman-I 
am-kp-Å B-ä-§-fm-Wv sF-tkm-tSm-
¸p-IÄ F-¶p \-ap-¡-dn-bmw. sa³-U-en-
tb-hv B-hÀ-¯-\-¸«n-I \nÀ-t±-in-¡-
s¸-«-Xn\pw h-f-sc-¡m-ew I-gn-ªm-Wv 
Ch-sb¡pdn-¨v Iq-Sp-XÂ a-\-Ên-em-bXv. 
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118 aq-e-I-§-fm-Wv C-Xph-sc I-ïp- 
]n-Sn-¨v \m-a-Ic-Ww sN-¿-s¸-«n-«p-ÅXv. 
A-täman-I \-¼-dn-sâ A-Sn-Øm-\¯nÂ 
C-h-sb B-hÀ-¯-\-¸-«n-IbnÂ {Iao-Icn-
¨ncn-¡p-¶p. 18 {Kq-¸pIfpw, 7 ]n-co-UpI 
fpw B-Wv B-hÀ-¯-\-¸-«n-IbnÂ D-ÅXv.
BhÀ-¯-\¸«nI ]-cn-tim-[n-¨v D¯-cw 
I-sï-¯pI.
•	 G-ähpw sNdn-b ]n-co-Uv G-XmWv?
• 	 AXnÂ F-{X aq-eI-§Ä hn-\y-kn-¨n-

«pïv?
• 	 Cu aq-e-I-§-fn-se C-e-Iv-t{Sm-Wp-IÄ 

G-Xv sjÃnÂ, G-Xv D-]-sjÃn-em-Wv 
{I-ao-I-cn-¨n-cn-¡p-¶Xv?

• 	 cïmw ]n-coUnÂ F-{X aq-e-I-§-fpïv?
cïmw ]n-co-Un-se aq-e-I-§fnÂ 

A-hkm-\ C-e-Iv-t{Sm¬ \n-d-bp¶-Xv G-Xv 
sjÃnÂ G-sXm-s¡ D-]-sjÃp-I-fn-em-bn-
cn¡pw F¶-Xv ]-«n-I-s¸-Sp-¯n-bn-cn-¡p¶-
Xv {i-²n-¡pI. 

A-täm-an-I 
kwJy

aqeIw ap-Jy  
DuÀ-Ö\ne

D-]sjÂ  
C-eIvt{Sm¬ 
hn-\ymkw

{Kq¸v

3 Li 2, 1 1s2 2s1 1

4 Be 2, 2 1s2 2s2 2

5 B 2, 3 1s2 2s2 2p1 13

6 C 2, 4 1s2 2s2 2p2 14

7 N 2, 5 1s2 2s2 2p3 15

8 O 2, 6 1s2 2s2 2p4 16

9 F 2, 7 1s2 2s2 2p5 17

10 Ne 2, 8 1s2 2s2 2p6 18

]-«n-I 2.5 C-eIvt{Sm¬ hn-\ym-khpw {Kq-¸p-Ifpw

sF-tkm-tSm-¸p-IÄ sa³-U-en-tb-hv 
B-hÀ-¯-\-¸-«n-I-bv-¡v shÃp-hn-fn-bmbn.

B-[p\n-I B-hÀ-¯-\-¸«n-I
A-täman-I kw-Jy-bm-Wv aqe-I-§-

fpsS A-SnØm-\ kz-`m-hw \nÀ-®-bn-¡p-¶-
Xn-\p Im-c-W-sa-¶v Cw-¥o-jv `uXn-Iim-kv-
{X-Ú\m-b tam-kven, 1913 Â I-sï¯n. 
A-Xn-\-\p-k-cn-¨v A-täman-Ikw-Jy-b-p-sS 
B-tcm-l-W {I-a-¯nÂ aq-e-I§-sf hn-
\y-kn-¨v B-[p\n-I B-hÀ-¯-\-¸-«n-I-bv-¡v 
At±lw cq-]w\ÂIn.

B-[p\n-I B-hÀ-¯-\- \nbaw

B-[p\n-I B-hÀ-¯-\ \nbaw Xmsg-]-d-
bp¶ coXn-bnÂ {]kvXm-hn-¡mw.

"aq-e-I-§-fp-sS cm-kþ`u-Xn-I KpW-
§Ä A-h-bp-sS A-täman-I kw-Jy-bp-

sS B-hÀ-¯-\ ^-e-\§-fm-Wv'.
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kam-\ Kp-W-§-fp-Å aq-e-I§-sf H-tc {Kq¸nÂ 
DÄ-s¸-Sp-¯n-bn-cn-¡p-¶p F-¶v \-ap-¡-dn-bmw. Hmtcm 
{Kq-¸n-sebpw aq-e-I-§-fp-sS s]m-Xp k-hn-ti-jX-IÄ 
A-\p-k-cn-¨v hnhn-[ aq-e-I§sf Ip-Spw-_-§-fm-bn ]-cn-
K-Wn-¡mw.

ap-Jy DuÀ-Ö-\n-ebpw _m-ly-Xa C-e-Iv-t{Sm¬ 
hn-\ym-khpw A-Sn-Øm-\-s¸-Sp-¯n ]n-co-Up-I-fp-tSbpw 
{Kq-¸p-I-fp-tSbpw {]-tXy-I-X \nÀ-Wbn¡mw.
Xmsg \Â-In-bn-cn¡p-¶ ]«n-I ]-cn-K-Wn-¡pI.

{Kq-¸v \¼À aq-e-I Ip-Spw_w

1 BÂ¡-en teml§Ä

2 BÂ-¡-sse³ FÀ-¯v teml§Ä

3-12 kw-{I-a-W aq-eI§Ä

13 t_m-tdm¬ Ip-Spw_w

14 ImÀ-_¬ Ip-Spw_w

15 ss\-{S-P³ Ip-Spw_w (ss\s¡mP³)

16 Hm-Iv-kn-P³ Ip-Spw_w (NmÂ-s¡m-P³)

17 lm-sem-P³

18 DÂ-¡r-ã hm-XI§Ä

]-«n-I 2.6 {Kq-¸v \-¼dpw aq-e-I Ip-Spw-_hpw

]-«n-I-bn-se 1, 2 {Kq-¸p-I-fn-se-bpw 13 ap-XÂ 18 h-sc-
bp-Å {Kq-¸p-I-fn-se-bpw aq-e-I-§-fp-sS B-ä-§fnÂ C-e-
Iv-t{Sm¬ ]q-c-W¯nÂ {I-am-hÀ-̄ -\ {]h-W-X Im-Wm 
-hp-¶-XmWv. _m-ly-Xa sjÃnÂ 1 ap-XÂ  8 h-sc C-e-Iv
-t{Sm-Wp-IÄ C-hbnÂ Dïv. Cu {Kq-¸p-I-fn-se  
aq-e-I§-sf s]m-Xp-th {]m-Xn-\n-[y aq-eI-§Ä F-¶p 
hn-fn-¡p¶p.

kw-{I-a-W aq-eI§Ä
B-hÀ-¯-\-¸-«n-I-bn-se 3 ap-XÂ 12 h-sc-bp-Å 

{Kq-¸p-I-fn-se aq-e-I-§-fm-Wv kw-{I-a-Waq-eI-§Ä 
F-¶-dn-b-s¸-Sp-¶Xv. B-Zy-s¯ aq-¶p ]n-co-Up-IfnÂ 
kw-{I-a-W aq-eI-§Ä CÃ. cïmw {Kq-¸n-se tem-
lo-b kz-`m-hw IqSn-b tem-l-§fnÂ\n-¶v 13þmw {Kq-¸n-
se temlo-b kz-`m-hw Ip-d-ª tem-l-§-fn-te-¡p-Å 
A-\p-{I-aam-b ]-cn-hÀ¯-\w AY-hm kw-{Ia-Ww kq-Nn-
¸n-¡p-¶-h-bm-Wv kw-{I-a-W aq-e-I§Ä.

kw-{I-a-W aq-e-I-§-sfÃmw tem-l-§-fmWv. 

C-hbnÂ (n-1)d - D-]sjÃn-
se C-e-Iv-t{Sm-Wp-I-fp-sS DuÀ-
Phpw ns - D-]-sjÃn-se C-e-Iv-
t{Sm-Wp-I-fp-sS DuÀ -Öhpw 
G-I-tZ-iw Xp-ey-am-Wv. A-Xn- 
\mÂ A-\pIq-e km-l-N-cy-§ 
fnÂ d - D-]-sjÃn-se C-e-Iv-
t{Sm-Wp-IÄ Iq-Sn cm-k-{]-hÀ-
¯-\¯nÂ ]-s¦-Sp-¡p¶p. 
A-Xp-sIm-ïv kw-{I-a-W aq-
eI-§Ä hy-Xykv-X kw-tbmP-
I-X {]-ZÀ-in-¸n-¡p¶p. (hni-
Z-amb ]T\w A[ym-b-¯nsâ 
HSp-hnÂ DÄs¸-Sp-¯n-bn-cn-¡p-
¶p.) D-Zm-l-c-W-¯n-\v A-b-
Wn-\v s^d-kv kw-bp-à-§ 
fnÂ cïpw s^-dn-Iv kw-bp-à-
§fnÂ aq¶pw B-Wv kw-tbm-
PI-X. am-{X-aÃ, kw-{Ia-W 
aq-e-I A-tbm-Wp-IÄ-¡v hy-Xy-
kv-X kw-bp-à-§fnÂ hy-Xy-
kv-X \n-dhpw {]-I-Sn-¸n-¡m-\m-
Ipw.

DÂ-¡r-ã hm-XI§Ä
B-hÀ-¯-\ -¸ -« n -I -bn -

se 18þmw {Kq-̧ v aq-e-I-§-fm-Wv 
DÂ-Ir-ã hm-X-I§Ä. C-h 
G-Im-täman-I X-·m-{X-I-fmWv. 
km-[m-c-W-bm-bn C-h a-äp aq-
e-I-§-fp-am-bn kw-tbm-Pn-¡m-
¯Xn\mÂ A-e-k-hm-XI-§Ä 
F¶pw A-dn-b-s -̧Sp¶p. 

km{µ-X Ip-d-ª lo-
en-bw Im-em-h-Ø \nÀ-®-bn 
¡m\p-]-tbmKn¡p-¶ _-eq-Wp-
IfnÂ \n-d-bv-¡p-¶p. Un-kv-NmÀ-Pv 
em-¼p-IfnÂ\n-¶v Hmd-©v \n-dw 
e-̀ n-¡p-¶-Xn-\v \n-tbm¬ hm-X-
I-am-Wv \n-d-bv-¡p-¶Xv. F¶mÂ 
ssh-Zyp-X _Ä-_p-IfnÂ ^n-e-
saân\v \miw kw -̀hn-¡m-Xn-cn-
¡m³ BÀ-tKm¬ hm-X-I-am-Wp-
]-tbm-Kn-¡p-¶Xv.
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aq-e-I-§fpw ko-t_mÀ-Kn-sâ taÂ-hn-em-khpw
Cu Atacn¡³ ckX-

{´Ú³, 10 aqeI§Ä Iïp 
]nSn¨ hyànbmWv. B-hÀ-¯\ 
¸«nIbpsS Gähpw XmsgbpÅ 
BIvänss\UpIÄ F¶ hn`mK 
hpw At±-l-¯nsâ BibamWv.

¹qt«mWnbw, Asacojn-
bw, Iyqdnbw, s_ÀIoeobw, 
Iment^mÀWnbw, sF³Ìo\n 
bw, s^Àanbw, sa³Ueohnbw, 
s\m_oenbw, F¶n§s\ 9 aqeI§fpw 106 AtämanI \¼dpÅ kot_mÀ-Kn-b 
hpw BWv Cu ]-¯v aq-eI§Ä. Pohn¨ncn¡p¶ HcmfpsS t]cv Hcp aqe-I-¯n\v  
\ÂIn-b- _lp-a-Xnbpw Ct±-l-¯n\v kz´w. C-Xn-\p ]pd-ta hy-Xykv-X aq-e-I-§-fp-
sS \q-tdm-fw sF-tkm-tSm-¸p-Ifpw C-t±-lw I-ïp-]n-Sn-¨n-«pïv. ZoÀLImew C-t±lw 
tPmensNbvXncp¶Xv temd³kv s_À¡nen et_md«dnbnÂ Bbncp¶p. {]kvXpX 
em_pIfpsS tI{µamb Atacn¡bnse Iment^mÀWnb F¶ knänbnepw Ct±-lw 
tPm-en-t\m-¡n-bn-«pïv.   kot_mÀKnbw, temd³jnbw, s_ÀIoeobw, Iment^mÀWn-
bw, Asacojnbw F¶n-§-s\ aqe-I-\m-a-§Ä D]-tbm-Kn¨v Ct±-l-¯nsâ taÂhn-
emkw Fgp-Xp-am-bn-cp-¶p. 1951 Â Ct±-l-¯n\v ck-X-{´-¯n\v t\m_Â ]pc-kvImcw 
e`n-¨p.

B-hÀ-¯-\-¸-«n-I-bn-se  
t»m-¡pIÄ
A-²ym-bw 1þÂ \n§Ä s, p, d, f F-¶o 
k_vsjÃp-I-sf-¡p-dn-¨v a-\-Ên-em¡n.
• 	 B-hÀ-¯-\-¸-«n-I-bn-se H¶pw cïpw 

{Kq-¸p-I-fn-se aq-e-I B-ä-§fnÂ kw-
tbm-P-I C-e-Iv-t{Sm¬ Øn-Xn sN-¿p¶-
Xv G-Xv k_v-sjÃn-emWv?

• 	 A-Xp-t]m-se {Kq-¸v 13 ap-XÂ 18 h-sc-
bp-Å aq-e-I-§fnÂ kw-tbm-P-I C-e-
Iv-t{Sm-Wp-IÄ \n-d-bv-¡-s¸-Sp¶-Xv G-Xv 
k_v-sjÃn-emWv?

s - t»m-¡n-epw, p - t»m-¡nepw DÄ-
s¸Sp-¶ aq-eI-§Ä H-cp-an-¨v {]m-Xn-\n-[y 
aq-eI-§Ä AY-hm am-Xr-Im aq-eI-§Ä 

F-¶-dn-b-s¸-Sp¶p.
B-hÀ-¯-\-¸-«n-I-bn-se cïmw 

{Kq-¸n-\pw 13þmw {Kq-¸n\pw C-SbnÂ 
hcp-¶ aq-e-I-§-fnÂ G-ähpw DuÀ-Pw 
IqSn-b C-e-Iv-t{Sm-Wp-I-fp-sS ]qc-Ww 
\-S-¡p-¶Xv d - k_vsjÃn-em-Wv. Ch 
d - t»m-¡v aq-eI-§Ä F-¶-dn-b-s¸-
Sp¶p.

B-hÀ-¯-\-¸-«n-I-bp-sS Nph-
sS Im-W-s¸Sp-¶ c-ïp\n-c aq-e-
I-§fm-b em-´-t\mbnUp-IÄ, 
B-În-t\m-bnUp-IÄ F-¶n-h-bm-
Wv f - t»m-¡v aq-e-I§Ä. C-h 
bnÂ C-e-Iv-t{Sm¬ ]qc-Ww \-S-¡p¶Xv  
f - k_vsjÃn-emWv.

s¥³ ko-t_mÀ-Kv  1912 þ 1999
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aqeIw A-täman-I 
kwJy

k_v-sjÂ  
C-e-Iv-t{Sm¬  
hn-\ymkw

A-hkm-\  
C-e-Iv-t{Sm¬  

]qc-Ww \-S¡p-¶ 
k_vsjÂ

t»m¡v

11Na 11 2, 8, 1 s s

9F ................ ................ ................ ................

25Mn ................ ................ ................ ................

5B ................ ................ ................ ................

19K ................ ................ ................ ................

aq-e-I-§-fp-sS \m-ahpw A-h-bp-sS 
{]-Xo-Ihpw

aq-e-I-\m-a¯nÂ\n¶v  H-¶v A-sÃ¦nÂ 
c-ïv A-£-c-ap-Å kw-Ú-I-fm-Wv aq-e-I-
{]-Xo-I§Ä. F-gp-Xm-\p-Å F-fp-̧ w Imc-
Ww aq-e-I-\m-a-§-tf¡mÄ {]-Xo-I-§Ä-¡v  
G-sd {]m-[m\yw e-̀ n¨p. c--ï£-c-§-fpÅ 
aq-e-I-{]-Xo-I-sa-gp-Xp-t¼mÄ B-Zy A£-cw 
h-epXpw c-ïm-a-s¯ A£-cw sN-dp-Xp-am-
Wv. Hä A£cw am{X-am-sW-¦nÂ AXv hep-
Xm-bn-cn-¡-Ww.

B-hÀ-̄ -\-̧ -«n-I-bn-se Hmtcm aq-e-
I-̄ n\pw {]-tXy-I \m-a-ap-sï-¶v \-ap-¡-dn-
bmw. F-§-s\-bm-bn-cn¡pw Cu \ma-§Ä 
e-̀ n-̈ n-«p-ïm-hp-I? hy-Xy-kv-X-§fm-b \n-ch-
[n bp-àn-IÄ C-Xn-\p ]n-¶n-epïv. Øe 
\m-a§Ä, im-kv-{X-Ú-cp-sS \m-a§Ä, A-h-
cp-sS P-·-tZ-i§Ä, ]u-cmWn-I I-Y-I-fn-se 
tZ-h-XIÄ, {K-l§Ä, aq-e-I-§-fp-sS Nn-e 
{]-tXy-I KpW-§Ä F-¶n-h-sbÃmw C-Xn-\v 
A-Sn-Øm-\-am-¡n-bn-«pïv.

{^m³kv, t]m-f-ïv F-¶o cm-Py-§-
fp-sS t]cnÂ\n-¶m-Wv bYm-{Iaw {^m³-
jyw, s]m-tfm-Wn-bw F-¶o \ma-§Ä c-ïv 
aq-e-I-§Ä-¡v \Â-InbXv. "kq-cy³' F-¶À-
°w h-cp-¶ "lo-en-tbmkv' F-¶ {Ko-¡v 
]-Z¯nÂ\n-¶m-Wv lo-en-bw F-¶ \m-aw cq-
]-s -̧«Xv. kq-cy-{K-l-W k-ab-̄ v D-ïmIp-¶ 
{]-̀ m-h-e-b-̄ nsâ (corona) kv-s]-Iv-{S-an-Xn ]

T-\¯nÂ \n-¶m-Wv B-Zy-am-bn lo-en-b-̄ n-
sâ km-¶n-²yw I-sï-̄ nbXv. {Ko-¡v tZ-
h\m-b s{]m-an-Xyq-kn-sâ kv-a-c-W-bn-em-Wv  
s{]m-an-̄ n-bw F-¶ aq-e-I-\m-a-ap-ïm-b-Xv. 
sa³-U-eo-hnbw, sF³-Ìo-\nbw, t_m-dnbw, 
ko-t_mÀ-Knbw, Iyq-dn-bw Xp-S-§n-b-h im-kv-
{X-Ú-cp-sS \m-a¯nÂ \n-¶m-Wv D-ïm-b-
Xv. "]-̈  IeÀ-¶ a-ª' F-¶À-°w hcp-¶ 
"t¢m-tdmkv' F-¶ {Ko-¡v ]-Z¯nÂ\n-¶m-Wv 
"t¢m-dn³' F-¶ aq-e-I-̄ n-sâ \m-aw cq-]-s -̧
Sp¯nbXv.

]T-\-{]-hÀ-¯-\w 
Atäm-anI \¼À 1 apXÂ 26 hsc-

bpÅ aqe-I-§-fpsS {]Xo-I-hpw, t]cpw 
Ah-bpsS DXv]-¯nbpw a\-Ên-em¡n 
]«nI X¿m-dm-¡p-I.

aqe-I-§-fp-sS IUPAC  
\m-aI-c-W coXn

im-kv-{XÚÀ, cm-Pyw, Ø-ew, 
KpW-§Ä ap-X-em-b-h-bp-am-bn _-Ô-s -̧Sp-
¯n-bm-Wv BZy-Im-e-§fnÂ aq-e-I-§fpsS 
\m-a-Ic-Ww sN-bv-
Xn-cp-¶Xv. F¶mÂ 
C-t¸mÄ IUPAC 
(International Union 
of Pure and Applied 
Chemistry) F-¶ 

]-«n-I 2.7 

Nph-sS \Â-In-bn-cn¡p-¶ ]«n-I ]qÀ-®-am¡pI.
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B-ä-̄ n-sâ h-en¸w

Bä-§Ä A-Xn-kq£v-a I-W-§-
fm-sW-¶v \-ap-¡-dn-bmw. F-¶n-cp-¶mepw 
A-h-bp-sS B-Ir-Xn-bnÂ G-ä-¡p-d-̈ n-ep-
IÄ Dïv. H-cp aq-e-I-̄ n-sâ kz-̀ m-hw 
B-ä-̄ n-sâ h-en-̧ -hp-am-bn h-f-sc-b-[n-Iw 

Nn-{Xw 2.2 Â cïmw ]n-co-Un-se aq-e-I-§fnÂ \n-tbm¬ H-gn-sI-bp-Å-h-bp-sS 
t_mÀ am-Xr-I-bn-eq-sS L-S-\ Nn-{Xo-I-cn-¨n-cn-¡p¶-Xv \n-co-£n-¡pI.

3+

Li

4+

Be

5+

B

6+

C

7+

N

8+

O

9+

F

2, 1 2, 2 2, 3 2, 4 2, 5 2, 6 2, 7

Nn{Xw 2.2 cïmw ]n-co-Un-se aqe-I-§-fpsS B-äw h-en¸w

_-Ô-s -̧«n-cn-¡p¶p. {Kq-̧ nepw  
]n-co-Unepw A-täman-I h-en-
¸w F-§-s\-bm-Wv am-dp-¶-sX-
¶v ]-cn-tim-[n-¡mw.

Nn-{Xw 2.1 Â H¶mw {Kq-
¸n-se aq-e-I-§-fp-sS t_mÀ 
am-Xr-Im L-S-\ Nn-{Xo-I-cn-̈ n-cn-
¡p¶-Xv \n-co-£n-¡pI.
• 	 X-¶n-cn-¡p-¶-h-bnÂ G-ä 

hpw sN-dpXpw G-ähpw h-ep-
Xpam-b Bä-§Ä G-sXm-
s¡-bmWv?

• 	 {Kq¸nÂ Xm-tg-¡p h-cpw- 
tXmdpw B-ä-̄ n-sâ h-en-

-̧̄ n-\v F-́ m-Wv kw-̀ -hn-
¡p-¶Xv? A-Xn-\p Im-c-W-
sa-́ m-bn-cn-¡pw?

{Kq¸nÂ ap-IfnÂ \n-¶pw Xm-
tgm-«p t]m-Ipw-tXmdpw \yq-¢n-
b-kn-\v Np-äp-ap-Å sjÃp-I-
fp-sS F-®w hÀ-²n-¡p-¶-Xn 
\mÂ B-ä-̄ n-sâ h-en-̧ -hpw 
hÀ-²n-¡p¶p.

Nn{Xw 2.1 ~H¶mw 
{Kq¸nse aqe-I- 

§-f-psS Bäw hen¸w

kw-L-S-\-bm-Wv aq-e-I-§-fp-sS t]-cp-IÄ 
Xo-cp-am-\n-¡p-¶Xv. A-h-km-\-ambn IUPAC 
\m-a-Ic-Ww sNbv-XXv \mev aq-e-I-§-fm-Wv. 
A-täman-I \-¼À 113, 115, 117, 118 D-Å aq-e-
I-§Ä¡v \ntlm-\nbw (Nh), tam-kv-tIm-hn-
bw (Mc), sS-\Êo³ (Ts), H-Km-\-tÊm¬ (Og) 
F¶o t]-cp-I-fm-Wv bYm-{Iaw \Â-In-b-Xv. 
t]-cp-IÄ Xo-cp-am-\n-¡-s -̧Sm-̄  aq-e-I§-sf 
kw-Jy-IÄ kq-Nn-̧ n¡p-¶ ]-Z-aqe-§Ä D-]-
tbm-Kn-̈ v XmXvIm-en-I-ambn \m-a-Ic-Ww sN-
¿p¶p. C-Xn-\v D-]-tbm-Kn¡p-¶ ]-Z-aqe-§Ä 
Xmsg hnh-cn-̈ n-cn-¡p¶ hn[-̄ n-em-Wv.

0 - n \nÂ (nil)	 1 - u A¬ (un)
2 - b ss_ (bi)	 3 - t ss{S (tri)
4 - q IzmUv (quad)	 5 - p s]âv (pent)
6 - h sl-Ivkv (hex)	 7 - s sk-]väv (sept)
8 - o H-Iväv (oct)	 9 - e F³ (enn)

]-Z-aqe-§Ä A-täman-I \-¼-dn-sâ 
{I-a¯nÂ F-gp-Xn A-Xn-sâ A-h-km-\w 
Cbw (ium) F-¶p tNÀ-̄ v t]-cv ]-d-bp¶p.

aqe-I-§-Ä I-ï-p-]n-Sn-¡-s -̧Sp-I-bm-
sW-¦nÂ \ÂIp¶ XmXvIm-enI t]cp-I-Ä.
D-Zm:	119 - Uue (ununennium), 120 - Ubn (unbinil-
ium), 121 - Ubu (unbiunium)

]T-\-{]-hÀ -̄\w

-Atäm-anI \¼À 110, 111, 112, 113, 114 
F¶oaq-e-I-§-fpsS sF.-bp.-]n.-F.kn bpsS 

XmXvIm-enI \ma-§Ä Fgp-Xp-I.
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• 	 A-täman-I kw-Jy Iq-Sp-¶-Xn-\-\p-k-cn-
¨v \yq-¢n-bÀ NmÀ-Pn-\v F-´m-Wv kw-`-hn-
¡p-¶Xv?

]n-coUnÂ C-S¯p-\n¶p h-e- 
t¯m-«v t]m-Ipw-tXmdpw \yq-¢n-b-kn-se 
t{]m-t«m-Wp-I-fp-sS F-®w hÀ-²n-¡p¶p. 
X-Z-\p-kr-X-am-bn C-e-Iv-t{Sm¬ k-aq-lw  
\yq-¢n-b-kn-te-¡v B-IÀ-jn-¡-s¸-Sp-Ibpw 
B-ä-¯n-sâ h-en-¸w Ip-d-ªp-h-cn-Ibpw 
sN-¿p¶p.

hn-Zyp-Xv EWX (Electronegativity)
k-l-kw-tbm-P-I _-Ô-¯n-teÀ-s¸-

«n-cn-¡p-t¼mÄ C-e-Iv-t{Sm-WpI-sf X-§-fn-
te-¡v B-IÀ-jn-¡m-\p-Å H-cp B-ä-¯n-sâ 
{]-h-W-X-sb-bm-Wv hn-Zyp-Xv E-W-X F-¶p 
hn-fn-¡p-¶Xv. C-Xv {]-[m-\-ambpw B-ä-¯n-
sâ h-en-¸-¯n-s\bpw C-e-Iv-t{Sm¬ t\-

Smt\m \-ã-s¸-Smt\m D-Å I-gn-hn-s\bpw 
B-{i-bn-¨n-cn-¡p¶p.

B-ä-¯n-sâ h-en-¸w Ip-d-bp-w-tXm 
dpw A-Xn-sâ hn-Zyp-Xv E-W-X hÀ-²n-¡p¶p. 
A-Xn\mÂ ]n-coUnÂ CS-¯v \n¶p h-e-
t¯m-«v t]m-Ip-w-tXmdpw hn-Zyp-Xv E-W-X Iq-
Sp¶p.

{Kq¸nÂ ap-IfnÂ \n¶p Xm-tg-¡p 

Li
1

Rb
0.8

I
2.5

H
2.1

K
0.8

Br
2.8

Na
0.9

Cs
0.7

At
2.2

F
4

Cl
3.0

C
2.5

Si
1.8

Be
1.5

Mg
1.2

N
3

P
2.1

B
2

Al
1.5

O
3.5

S
2.5

temlo-b kz-`mhw
a -\p -jykaql¯nsâ 

hfÀ¨bnÂ tem-l-§Ä-¡v 
kp-{]-[m-\am-b ]-¦m-Wp-Å-
sX-¶v \-ap-¡-dn-bmw. kp-]-cn-
Nn-Xam-b Nn-e tem-laq-e-I-§-
fp-sS t]-cv ]-d-bm-tam? A-h-bv-¡v 
F-s´m-s¡ D-]-tbm-K-§-fm-Wv 
D-ÅXv? \n-§Ä kq-Nn-¸n-¨ aq-
eI-§Ä B-hÀ-¯-\-¸-«n-I-bnÂ 
F-hn-sS-bm-Wv Øn-Xn sN-¿p-
¶Xv?

A-dn-b-s¸Sp-¶ aq-e-I-
§fnÂ `q-cn-`m-Khpw tem-l-§-
fmWv. B-hÀ-¯-\-¸-«n-I-bp-sS 
C-S-Xp-`m-K-¯pw a-²y-`m-K-¯p-am-
bn C-h Øn-Xn sN-¿p¶p. {]-hÀ-
¯-\w 1 Â\n¶v P-e-hp-am-bp-Å 
{]-Xn-{]-hÀ-¯-\¯nÂ s]m-«m-
ky-¯n-\v tkm-Un-b-s¯¡mÄ 
{In-bm-io-e-X Iq-Sp-X-ep-ïv F-¶v  
\mw a-\-Ên-em¡n. cm-k-{]-hÀ-
¯-\¯nÂ tem-l-¯n-sâ Bä-
§Ä C-e-Iv-t{Sm¬ hn-«p-sIm-Sp-
¯v t]m-kn-äo-hv A-tbm-Wm-bn 
amdm³ {i-an-¡p¶p. A-Xn\mÂ 
tem-l§-sf hn-Zyp-Xv[-\Xm  
aq-eI-§Ä F-¶p hn-fn-¡p¶p.

 {Kq¸nÂ Xm-tg-¡v h-cpw 
-tXmdpw tem-l-§-fp-sS temlo-b 
kz-`m-hw Iq-Sn-h-cp¶p. F¶mÂ  

h-cp-w-tXmdpw B-ä-¯n-sâ h-en-¸w Iq-Sp¶p. 
A-Xn\mÂ hn-Zyp-Xv E-W-X Ip-d-bp¶p.

aq-e-I-§-fp-sS hn-Zyp-Xv E-W-X Xm-c-
Xayw sN¿m³ eo\-kv t]m-fn-§n-sâ C-e-
Iv-t{Sm-s\-K-än-hn-än kv-sIbnÂ D-]-tbm-Kn-
¡mw. ]-«n-I 2.8 Im-WpI.
• 	 hn-Zyp-Xv E-W-X G-ähpw Iq-Sp-X-ep-Å 
aqe-Iw GXv?

]-«n-I 2.3 aqe-I§fpsS 

hn-Zyp-Xv E-W-X
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]n-coUnÂ CS-¯p\n¶p h-e-t¯m-«p t]m-Ipw- 
tXmdpw B-ä-¯n-sâ h-en-¸w Ip-d-ªp-h-cp-¶-Xn 
\mÂ temlo-b kz-`m-hw Ip-d-bp¶p.

A-tbm-WoI-c-W DuÀPw  
(Ionisation Energy)
Nph-sS sIm-Sp-¯n-cn¡p-¶ ]«n-I ]-cn-tim-
[n¡p-I.

aqeIw C-e-Iv-t{Sm¬ hn-\ymkw

tkm-Unbw 2, 8,1 

Hm-Iv-knP³ 2, 6

s]m-«mkyw 2, 8, 8, 1

t¢mdn³ 2, 8, 7

]-«n-I 2.9 Nne aq-e-I-§-fp-sS 
C-e-Iv-t{Sm¬ hn-\ymkw

•	 ]-«n-Ibnse aq-e-I§-sf A-h-bp-sS C-e-Iv-
t{Sm¬ hn-\ym-k-¯n-sâbpw B-hÀ-¯-\-¸-«n-
I-bn-se A-h-bp-sS Øm-\-¯n-sâbpw A-Sn-

Øm-\¯nÂ hn-Zyp-Xv[-\-X 
Iq-Sn-b-hbpw hn-Zyp-Xv E-W-X Iq-
Sn-b-h-bp-am-bn hÀ-¤o-I-cn-¡pI.

• 	 C-hbnÂ C-e-Iv-t{Sm¬ \-ã-s¸-
Sp-¯p-hm³ XmÂ-]cyw Iq-Sp-X-
ep-Å B-ä-w GXv aqeI¯ntâ 
XmWv?

• 	 C-e-Iv-t{Sm¬ t\-Sp-¶-Xn-\v 
XmÂ-]cyw Iq-Sp-XÂ G-Xv aq-e-
I¯nsâ Bä¯n\mbncn¡pw?

• 	 C-e-Iv-t{Sm¬ \-ã-s¸-Sp-Itbm 
t\-Sp-Itbm sN-bv-Xp I-gn-bp-
t¼mÄ B-ä-¯n-\v ssh-Zyp-X 
NmÀ-Pn-sâ \yq-{Sm-en-än D-ïm-bn-
cn-¡p-tam?

C-e-Iv-t{Sm¬ \-ã-s¸-Sp-
Itbm t\-Sp-Itbm sN-bv-Xp I-gn-bp-
t¼mÄ Bä-§Ä NmÀ-Pp-Å-h-bm-
bn-¯o-cp¶p. NmÀ-Pp-Å B-ä§-sf 
A-tbm-Wp-IÄ F-¶p ]-d-bp¶p.

B-ä-§fnÂ t{]m-t«m-Wp-I-
fp-sSbpw C-e-Iv-t{Sm-Wp-I-fp-sSbpw 
F-®w Xp-ey-am-b-Xn\mÂ A-Xn-
\v ssh-Zyp-X \yq-{Sm-en-än Dïv. 
F¶mÂ B-ä¯nÂ\n-¶v C-e-Iv-
t{Sm¬ \-ã-s¸-Sp-t¼mÄ A-Xv  
t]m-kn-äo-hv A-tbm-Wm-bn am-
dp¶p. B-ä-¯n-se t]m-kn-äo-hv 
NmÀ-Öp-Å \yq-¢n-b-kn-sâ B-IÀ-
j-W-_-e¯nÂ\n-¶v C-e-Iv-t{Sm-
Wn-s\ kz-X-{´-am-¡p-¶-Xn-\v DuÀ-
Öw B-h-iy-amWv.
"hm-X-Im-h-Ø-bn-ep-Å kz-X-
{´ B-ä-¯n-sâ _m-ly-Xa 
sjÃn-se G-ähpw ZpÀ-_-e-am-
bn _-Ôn-¨n-cn¡p-¶ C-e-Iv-t{Sm-
Wn-s\ kz-X-{´-am-¡m³ am{Xw  
B-h-iyam-b DuÀ-P-am-Wv aq-e-
I-¯n-sâ A-tbm-WoI-c-W DuÀ-
Öw.']-«n-I 2.8 aqe-I§fpsS Atbm-WoIc-W DuÀÖw
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A-tbm-WoI-c-W DuÀ-Pw c-ïv {][m-\ 
L-S-I§-sf B-{i-bn-¨n-cn-¡p¶p.
• 	 B-ä-¯n-sâ h-en¸w
•	 \yq-¢n-bÀ NmÀPv

Nn-{Xw 2.1 ]-cn-tim-[n-¡p-I. B-ä-
¯n-sâ h-en-¸w Iq-Sp-wtXmdpw \yq-¢n-b-kn-
\v _m-ly-Xa C-e-Iv-t{Sm-Wn-\p-ta-ep-Å 
B-IÀ-j-W_-ew Iq-Sp-I-bmtWm Ip-d-bp-
I-bmtWm sN-¿p-¶Xv?

B-ä-¯n-sâ h-en-¸w Iq-Sp-wtXmdpw 
\yq-¢n-b-kn-\v _m-ly--Xa sjÃn-se C-e-Iv-
t{Sm-Wn-\p ta-ep-Å B-IÀ-j-W_-ew Ip-
d-bp¶p. A-Xn-sâ ^-e-am-bn A-tbm-WoI-
c-W DuÀ-Pw Ip-d-bp¶p.
• 	 {Kq¸nÂ ap-IfnÂ\n¶p Xm-tg-¡p h-cp-

t¼mÄ A-tbmWo-IcW DuÀ-Öw 
F-§-s\-bm-Wv hy-Xym-k-s¸-Sp-¶Xv?

•	 ]n-coUnÂ CS-¯p\n¶p h-e-t¯-¡v  
t]m-Ip-t¼mÄ A-tbmWo-IcW DuÀ-
Öw F§-s\ hy-Xym-k-s¸-Sp¶p?

H-cp {Kq¸nÂ Xm-tg-¡p h-cp-wtXm-
dpw A-tbm-WoI-c-W DuÀÖw Ip-d-bp¶p. 
F¶mÂ ]n-coUnÂ CS-¯p \n¶p h-e-
t¯-¡p A-tbmWoIcW DuÀ-Öw Iq-
Sp¶p.

Ce-Ivt{Sm¬ \jvS-s¸-Sp-t¼mÄ 
B-äw, t]m-kn-äo-hv A-tbm-Wm-bn am-dp¶p. 
A-Xn-sâ ^-e-am-bn k-^-e \yq-¢n-bÀ NmÀ-
Pv hÀ-²n-¡p-Ibpw A-tbmWo-IcW DuÀ-
Öw Iq-Sp-Ibpw sN-¿p¶p.
• 	 a-áojyw B-ä-¯n-sâ C-e-Iv-t{Sm¬ 

hn-\ym-kw F-gp-XpI.
• 	 CXnÂ\n¶v H-cp C-e-Iv-t{Sm¬ \-ã- 

s¸«mÂ In«p-¶ B-ä-¯n-\v F-{X bq-Wn-
äv t]m-kn-äo-hv NmÀ-Pp-ïm-Ipw.

• 	 e-`n-¨ A-tbmWnÂ\n¶v H-cp C-e-Iv-
t{Sm¬ Iq-Sn \-ã-s¸-Sp-t¼mÄ In«p-¶ 
A-tbm-Wn-\v F-{X bq-Wn-äv t]m-kn-äo-hv 
NmÀ-Öp-ïm-Ipw?

• 	 H¶m-as¯ Ce-Ivt{Sm-Wns\ \o¡w 

sN¿m³ Bh-iy-amb DuÀÖw Xs¶ 
aXn-bm-Iptam c−m-as¯ Ce-Ivt{Sm-
Wn-s\bpw \o¡w sN¿m³?

• 	 A-§-s\-bm-sW¦nÂ A-tbmWo-IcW  
DuÀ-Ö-¯n-\v F-´v am-ä-am-Wp-ïm-Ip-
¶Xv?

\yq-¢n-bÀ NmÀ-Pv hÀ-²n-¡p-¶-Xn-\-
\p-k-cn-¨v A-tbm-WoI-c-W DuÀ-Öw hÀ-

²n-¡p¶p.

cmk_Ô\w  
hnhn[ aqeI§fpsS Bä§Ä 

cmkkwtbmP\¯nÂ GÀs¸«v ]e 
Xc¯nepÅ X·m{XIÄ DïmIp¶Xv 
F´psImïmsW¶v Nn´n¨n«ptïm? 
FÃm aqeI§fpsSbpw Bä§Ä C{]
Imcw kwtbmPn¡p¶ptïm? CXv a\
Ênem¡m³ Bä§-fpsS _mlyXa 
sjÃnÂ DÅ C-e-Iv-t{SmWpIfpsS  
hn\ymkw AdnbWw. loenbw, \ntbm 
¬, BÀK¬, {In]vtäm¬, knt\m¬ 
F¶o aqeI§Ä cmk{]hÀ¯\¯nÂ 
km[mcW ]s¦Sp¡mdnÃ F¶v ]Tn¨p 
IgnªtÃm. 

A-ã-I \nbaw
loenbw HgnsIbpÅ aqeI 

§Ä¡v 8 C-e-Iv-t{SmWpIfmWv Ah 
bpsS _mlyXa sjÃnÂ AS§nbn 
cn¡p¶Xv. loen-b-¯n-\mI-s« H-cp 
sjÃpw A-XnÂ 2 C-e-Iv-t{Sm-Wp-Ifpw 
Dïv. _mly-X-a sjÃnÂ F-«v C-e-Iv-t{Sm-
Wp-I-fp-Å aq-eI-§Ä Øn-c-X-bpÅh 
bmWv. C-Xn-s\ A-ã-I \nb-aw F-¶v hn-fn-
¡p¶p. F¶mÂ CXv Xs¶bmtWm aäp 
aqeI§fpsSbpw ØnXn?

A-tbmWn-I _Ô\w
tkmUnbw Ffp-¸-¯nÂ Atbm 

WoIcn¡p¶ Hcp aqeIamWv F¶v  
\mw ]Tn¨tÃm? F´psImïmWXv?  
tkmUnbw Bä¯n\v _mlyXa 



Nn{Xw 2.3 tkm-Un-bw t¢m-ssd-Uv cq-]o-I-
c-W¯nÂ Hmtcm aq-e-I B-ä-¯nepw 
\-S¡p-¶ C-e-Iv-t{Sm¬ ssI-amäw

 F´mWv C-e-Iv-t{Sm¬ 
tUm«v Ub{Kw? 

aqeI¯nsâ {]XoI¯n\v Npäpw 
C-e-Iv-t{SmWpIsf Ip¯pIÄ D]tbm 
Kn¨v Nn{Xo Icn¡p¶ coXnsbbmWv 
C-e-Iv-t{Sm¬ tUm«v Ub{Kw F¶v 
hnfn¡p¶Xv. BZyambn Cu coXn 
Bcw`n¨Xv KnÂ_À«v eqbnkv BWv. 
Ip¯pIÄ¡v ]pdta KpW\ NnÓ§ 
fpw D]tbmKn¡mdpïv. aqeI¯nsâ 
{]XoI¯n\p Npäpw _mlyXa sjÂ 
C-e-Iv-t{SmWpIsf am{XamWv tc-
Js¸Sp¯p¶Xv.

aáojy¯nsâ AtämanI kwJy 
12 BWv. C-e-Iv-t{Sm¬ hn\ymkw  
2, 8, 2 F¶mW.v _mlyXa sjÃnÂ 
cïv C-e-Iv-t{SmWpIÄ BWv DÅXv. 
Ah \jvS-s¸-SpIbmsW¦nÂ aáojyw  
DÂ¡rã aqeI§Ä t]mse cmk]cambn 

2,8,1
tkmUnbw (Na)

2,8,7
t¢mdn³ (Cl)

          2,8                     2,8,8
tkmUnbw t¢mssdUv (Na+Cl-)

sjÃnÂ Hcp C-e-Iv-t{Sm¬ BWv DÅXv 
F¶v \ap¡dnbmw. Cu C-e-Iv-t{Sm¬  
\jvS-s¸-Sm³ Hcp tkmUnbw Atbm¬ 
BIpw. tkmUnb¯n\v ØncXbpÅ 
Hcp C-e-Iv-t{SmWnI hn\ymkw DïmIp-
Ibpw sN¿pw. t¢mdn³ Bä¯n\mIs«  
_mlyXa sjÃnÂ 7 C-e-Iv-t{SmWpIÄ 
BWv DÅXv. ØncXbpÅ BÀK¬ 
Bä¯ns\t¸msebmIm³ Hcp C-e-Iv-
t{SmWnsâ Ipdhv am{XamWv t¢mdn\v 
DÅXv F¶v kmcw. AXp sImïv t¢mdn³ 
Hcp C-e-Iv-t{Sm¬ IqSn kzo-I-cn¡pIbpw 
Øn-c-X-bp-Å-Xm-bn Xo-cp-Ibpw sN-¿p¶p. 
C-e-Iv-t{SmWpIfpsS C¯c-¯n-epÅ 
sImSp¡Âhm§eneqsS tkmUnbw 
t¢mssdUv cq]s¸SpIbpw sN¿pw. 

tkmUnbw t¢mssdUv cq]o 
IcW¯nÂ Hmtcm Bä¯nepw \S¡p¶ 
C-e-Iv-t{Sm¬ ssIamäw hniIe\w sN 
¿pI. 

tkmUnbw Bäw Hcp C-e-Iv-
t{Sm¬ hn«psImSp¯v t]mknäohv NmÀPp 
Å Atbm¬ Bbn amdp¶p. Hcp C-e-
Iv-t{Sm¬ IqSn kzoIcn¨p t¢mdn³ 
BIs« s\Käohv NmÀPpÅ t¢m 
ssdUv Atbm¬ Bbn amdp¶p. 
hyXykvX NmÀPpÅ Ch X½nÂ 
DïmIp¶ sshZypX BIÀjWw aqew 
iànbpÅ Hcp _Ôw DïmIp¶p. C{]
Imcw hn]coX NmÀPpÅ AtbmWpIÄ 

X½nÂ sshZypX BIÀjWs¯ Atbm  
WnI _Ô\w F¶v hnfn¡p¶p. 

AtbmWnI _Ô\w hgnbpïm 
Ip¶ kwbpà§sf AtbmWnI kwbp 
à§Ä F¶p hnfn¡p¶p. tkm-Un-bw 
B-ähpw t¢mdn³ B-ähpw C-e-Iv-t{Sm¬ 
ssI-am-äw sN¿p-¶ co-Xn C-e-Iv-t{Sm¬ 
tUm-«v U-b-{Kw D-]-tbm-Kn-¨m-Wv Nn-{Xo-
I-cn-¡p-¶Xv. cmk-_-Ô-\¯nÂ ]-s¦-
Sp-¡p¶-Xv _m-ly-X-a sjÃn-se C-e-Iv-
t{SmWp-IÄ am-{X-am-b-Xn\mÂ A-h-bp-sS 
F-®w am{Xw {]-Xo-I-§fnÂ tNÀ-¯v Nn-
{Xo-I-cn¡p-¶ co-Xn-bm-Wv Xm-sg sIm-Sp-
¯n-cn-¡p-¶Xv. 
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ØncX DÅXmbn¯ocpw. C\n HmIvkn-
Psâ C-e-Iv-t{Sm¬ hn\ymkw t\m¡mw; 
2, 6 F¶XpsImïv HmIvknP³ Bäw 
ØncXbv¡p thïn 2 C-e-Iv-t{SmWpIsf 
kzo-I-cn-¡p¶p. AXpsImïpXs¶ aáo-
jyhpw HmIvknP\pw X½nÂ Hcp sIm-
Sp¡Â hm§Â \S¡p¶p. Hcp HmIvknP³ 
Bäw AXnsâ  _mlyXa sjÃnte¡v 
2 C-e-Iv-t{SmWpIÄ aáojy¯nÂ 
\n¶v hm§p¶p. At¸mÄ HmIvknP³ 

Bä¯n\v c-ïv s\Käohv NmÀÖv 
e`n¡p¶p. aáojy¯n\mIs« cïv t]m 
knäohv NmÀPpw e`n¡p¶p. Cu A-tbm-
Wp-IÄ X½nÂ BIÀjWw DïmIpI 
bpw AtbmWnI cmk_Ô\¯nÂ GÀ-
s¸-SpIbpw sN-¿p¶p.

aáojyhpw HmIvknP\pw tNÀ¶v 
aáojyw HmIvsskUv DïmIp¶sX-
§s\sb¶v C-e-Iv-t{Sm¬ tUm«v Ub{Kw 
]cntim[n¨p \ap¡v a\Ênem¡mw.

]T-\-{]-hÀ¯\w

tkm-Un-bw t¢m-ssd-Un-sâbpw a-áo-jyw Hm-Iv-ssk-Un-sâbpw cq-]o-I-c-W-hp-am-bn 
_-Ôs¸-« cm-k-{]-hÀ-¯-\-¯n-\v ap³]pw ti-j-hp-ap-Å C-e-Iv-t{Sm¬ {I-ao-Ic-Ww ]-cn-
tim-[n-¨v Xm-sg sIm-Sp-¯n-cn¡p-¶ ]-«nI- 2.10 Dw 2.11 Dw ]qÀ-¯o-I-cn-¡pI. 

]-«nI- 2.10

]-«nI- 2.11
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]T-\-{]-hÀ¯\w
taÂ hn-h-cn-¨-Xp-t]m-se tkm-Un-

bw Hm-Iv-ssk-Un-sâ-bpw (Na2O) a-áojyw 
^v-fq-ssd-Un-sâ-bpw (MgF2) AtbmWn-I 
_Ô-\w C-e-Iv-t{Sm¬ tUm-«v U-b{Kw hc-
¨v hn-i-Z-am-¡p-I.

klkw-tbm-P-I _Ô\w
^v-fq-dn³, t¢mdn³, HmIvknP³, 

ss\{SP³ apXembh ZzbtämanI 
X·m{XIfmWv. ChbpsS X·m{X 
cq]oIcWw F§s\sb¶v ]cn-
tim[n¡mw. ^v-fq-dn³ Bä¯nsâ t_mÀ  
amXrI ]cn-tim-[n-¡pI. 

 
 

Nn{Xw 2.4 ^v-fq-dn³

• 	 ^v-fq-dnsâ AtämanI kwJy F{Xbm-
Wv? AXnsâ C-e-Iv-t{Sm¬ hn\ymkw 
FgpXpI.

•	 AãI C-e-Iv-t{Sm¬ kwhn[m\w 
e`n¡m³ ^vfqdn\v F{X C-e-Iv-t{Sm¬ 
IqSn thWw?

• 	 Hcp ^vfqdn³ Bäw asämcp ^vfqdn³ 
Bä¯n\v C-e-Iv-t{Sm¬ hn«psIm-
Sp¡m³ km[yXbptïm?

AãI kwhn[m\w t\
Sm³ cïv ^vfqdn³ Bähpw Ah-
bpsS Hmtcm C-e-Iv-t{Sm¬ ]ckv]
cw ]¦p-h-bv¡p¶p. C¯c¯nepÅ 
]¦phbv¡eneqsS Hcp ]pXnb cm-
k_Ô\w ^vfqdn³ Bä-§Ä X½nÂ 
DïmIp¶p. CXns\ klkwtbmPI  
_Ô\w F¶ hnfn¡p¶p. C-e-Iv-
t{Sm¬ ]ckv]cw ]¦phbv¡p¶Xp 

aqeapïmIp¶ cmk_Ô\w kl 
kwtbmPI _Ô\w F¶ t]cnÂ  
Adnbs¸Sp¶p.

km[mcWbmbn Ateml 
aqeI§Ä  X½nÂ kwtbmPn¡pt¼mÄ 
BWv kl-kw-tbm-PI kwbpà§Ä 
DïmIp¶Xv.

Hcp ^v-fqdn³ X-·m-{X-bn-se c-ïv 
^v-fqdn³ Bä-§Ä F-§-s\-bm-Wv cm-k-
_-Ô-\-¯nÂ GÀ-s¸-«n-cn-¡p-¶-sX-¶v 
C-e-Iv-t{Sm¬ tUm-«v U-b{Kw h-gn a-\-Ên-
em-¡mw.

^vfqdn³ X·m{X cq]oIcW¯nÂ 
Hcp tPmUn C-e-Iv-t{Sm¬ ]¦ph¨Xn 
\mÂ CsXmcp GI _Ô\w BWv. 
Cu _Ô\¯nÂ GÀs¸«ncn¡p¶ 
aqeI§fpsS {]XoI§Ä Hcp  
sNdnb hc sImïv _Ôn¸n¨ncn¡p¶p 
(F-F).
]T-\-{]-hÀ¯\w

t¢mdnsâ AtämanI kwJy 17 
BWv. C-Xnsâ C-e-Iv-t{Sm¬ hn\ymkw 
FgpXpI.

t¢mdn³ Bä§Ä tNÀ¶v t¢mdn³ 
X·m{Xm cq]oIcW¯nsâ C-e-Iv-t{Sm¬ 
tUm«v Ub{Kw hcbv¡pI.

F{X tPmUn C-e-Iv-t{SmWpIÄ 
]¦phbv¡p¶p F¶v Isï¯pI.

C\n HmIvknP³, ss\{SP³ 
X·m{XIfnse cmk_Ô\w Nn{XoI 
cn¡p¶Xv t\m¡pI.
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ChbnÂ Hmtcm¶nepw F{X tPmUn 
C-e-Iv-t{SmWpIfmWv ]¦v h¨n«pÅXv?

cïp tPmUn C-e-Iv-t{SmWpIÄ 
]¦ph¨v DïmIp¶ klkwtbmPI 
_Ô\w Zzn_Ô\w F¶pw aq¶p tPmUn 
C-e-Iv-t{SmWpIÄ ]¦ph¨v DïmIp¶ 
klkwtbmPI _Ô\w {Xn_Ô\w 

F¶pw Adnbs¸Sp¶p. 
HmIvknP³ X·m{XbnÂ Zzn_Ô\

hpw ss\{SP³ X·m{XbnÂ {Xn_Ô\
hpamsW¶v a\ÊnembtÃm?

Chsb {]XoIw D]tbmKn¨v 
bYm{Iaw O=O F¶pw N≡N FgpXmw.

]-«nI- 2.12

]-«nI- 2.12 ]qÀ¯nbm¡pI.

C\n hn`n¶ Bä§Ä tNÀ¶pïmIp¶ klkwtbmPI _Ô\w 
t\m¡mw. ssl{UP³ t¢mssdUv X·m{Xbnse cmk_Ô\w Nn{XoI 
cn¨ncn¡p¶Xv hnebncp¯pI. 
•  ]¦phbv¡p¶ C-e-Iv-t{SmWpIfpsS F®w F{X?
• 	{]XoI§Ä D]tbmKn¨v Nn{XoIcn¡pI?
  	ImÀ_¬ sS{Smt¢mssdUv X·m{X cq]oIcWw 
	 F§s\sb¶v a\Ênem¡mw?
• 	ImÀ_¬, t¢mdn³ F¶nhbpsS C-e-Iv-t{Sm¬ tUm«v Ub{Kw hcbv¡pI.
• 	ImÀ_¬ Bä¯n\v AãIw ]qÀ¯nbm¡m³ F{X C-e-Iv-t{Sm¬ thWw ?
• 	t¢mdn³ Bä¯n\v AãIw ]qÀ¯nbm¡m³ F{X C-e-Iv-t{Sm¬ thWw?
• 	ImÀ_Wn\v AãIw ]qÀ¯nbm¡m³ F{X t¢mdn\pambn tNtc-ïn-h-cpw?
• 	ImÀ_¬ sS{Smt¢mssdUv X·m{XbnÂ GXpXcw cmk_Ô\¯n\mWv 
km[yX?

ImÀ_¬ sS{Smt¢mssdUv X·m{XbpsS cq]oIcWw C-e-Iv-t{Sm¬ 
tUm«v hn\ymkw hgn Nn{XoIcn¨ncn¡p¶Xv ImWpI.



KpW§Ä AtbmWn-I kw-bp-àw klkw-tbm-P-I kw-bpàw

AhØ Jcw
J-cw, {Zm-hIw, hmX-Iw 
F-¶o aq-¶v A-h-Ø-I-fnepw 
Im-W-s¸-Sp¶p

aqe-I-§-fp-sS kz-`mhw
tem-l-§fpw A-tem-l-§fpw 
X½nÂ

A-tem-l aq-eI-§Ä X-½nÂ

tebXzw P-e¯nÂ e-bn-¡p¶p
P-e¯nÂ te-b-Xzw h-f-sc 
Ipdhv. HmÀ-Km-\n-Iv em-b-I-
§fnÂ e-bn-¡p¶p

ssh-Zyp-X NmeI-X
D-cpIn-b A-h-Ø-bnepw em-b-
\n-bm-bn-cn-¡p-t¼mgpw ssh-Zyp-
Xn I-S-¯n-hn-Sp¶p

ssh-Zyp-Xn s]m-Xp-sh I-S-¯n-
hn-SnÃ

{Z-hm-Wm-¦w, Xn-f\ne D-bÀ¶Xv s]m-Xp-sh Ip-dªXv

]-«nI- 2.13 cmk-_-Ô-\hpw hnhn-[ kw-bp-à-§-fp-sS kz-`m-h-KpW§fpw

]T-\-{]-hÀ¯\w
s]m-«m-kyw ss\-t{Säv, A-tam-

Wn-b, ImÂ-kyw t¢m-ssdUv, P-ew 
F-¶nh-sb A-h-bp-sS cm-k-_-Ô-\-¯n-
sâ-bpw kz-`m-h-¯n-sâbpw A-Sn-Øm-
\¯nÂ hn-`-Pn-¡pI.

kwtbmPIX
aqeI§Ä cmk_Ô¯nteÀ 

s¸«v ØncX ssIhcn¡m\mbn C-e-
Iv-t{Sm¬ ssIamäw \S¯pItbm 
]¦phbv¡pItbm sN¿p¶p. kwtbm 
Pn¡m³ DÅ aqeI Bä§fpsS  Ign 
hns\bmWv kwtbmPIX F¶v hnfn 
¡p¶Xv. cmk-{]-hÀ-¯-\¯nÂ GÀ-
s¸-Sp-t¼mÄ Hcp Bäw, hn«psIm-
Sp¡pItbm  kzoIcn¡pItbm ]¦ph 
bv¡pItbm sN¿p¶ C-e-Iv-t{Sm-
Wnsâ F®¯ns\ AXnsâ kwtbm 
PIXbmbn ]cnKWn¡mw.

tkmUnbw t¢mssdUv cq]oI 
cW¯nÂ tkmUnbw Hcp  C-e-Iv-t{Sm-

Wns\ hn«psImSp¡pIbpw t¢mdn³  Cu 
C-e-Iv-t{SmWns\ kzoIcn¡pIbpw BWv 
sN¿p¶Xv.

AXpsImïv tkmUnb¯nsâbpw 
t¢mdnsâbpw kwtbmPIX H¶v BWv.
• 	 aáojyw HmIvsskUv cq]oIcW¯nÂ 

aáojyw  F{X C-e-Iv-t{Sm¬ hn«psIm-
Sp¯p?

• 	 HmIvknP³ Bäw F{X C-e-Iv-t{Sm¬ kzo-
Icn¨p? aáo-jy-¯n-sâ kw-tbmP-I-X 
F{X? Hm-Iv-knP-sâ kw-tbmP-I-X F{X?

• 	 kwtbm-P-I-X-bnÂ\n-¶v cm-k-kq{Xw 
I-ïp-]n-Sn-¡p¶Xv F§s\? (]-«nI 2.14 
ImWp-I)

hyXykvX aqe-I-§-Ä cm-k-_-Ô-
\¯nÂ GÀ-s¸Sp-I h-gn-bm-Wv ]pXn-b 
kw-bpà-§Ä D-ïm-Ip¶-Xv F-¶v \mw  
]Tn-¨p-I-gn-ª-tÃm. H-cp X-·m-{XbnÂ A-S-
§n-bn-cn¡p-¶ hy-Xykv-X aq-e-I-§-fp-sS kw-
Jy, {]-Xo-I-§-fp-sS Iq-sS tNÀ-¡p-t¼mÄ 
\-ap-¡v cm-k-kq{Xw e-`n-¡pw.
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tkmUnbw t¢mssdUv 	 -  NaCl
aáojyw t¢mssdUv 	 - MgCl2 
Aeqan\nbw t¢mssdUv 	-  AlCl3 
ImÀ_¬ sS{Sm  
t¢m-ssdUv 			   - CCl4- 
• 	 ChbnÂ t¢mdn³ Bä§fpsS F®¯nÂ 
hyXymkw hcm\pÅ ImcWsa´mbncn¡pw?

Na, Mg, Al, Cl, C F¶nhbpsS kw 
tbmPIX Isï¯pI.

Hmtcm aqeI¯nsâbpw kw
tbmPIX, BhÀ¯\¸«nIbnse 
AXnsâ {Kq¸ns\ ASnØm\
s¸Sp¯n \nÀWbn¡m³ {ian¡pI. 

k w t b m P I X b n Â \ n ¶ v  
cmkkq{Xw FgpXpt¼mÄ C-e-Iv-
t{Sm t]mknäohv Bb aqeI¯nsâ 
{]XoIw BZyw FgpXpI. Hmtcm 
aqeI¯nsâbpw kwtbmPIX  
]ckv]cw amän FgpXpI. s]mXp
LSIw sImïv ]mZm¦w lcn 
¡pI. ]mZm¦w H¶msW¦nÂ tc-
Js¸Spt¯ï BhiyanÃ.

]-«nI- 2.14 kwtbm-P-I-Xbpw  
kw-bp-à-¯n-sâ cm-k-kq-{Xhpw 

eo\-kv ImÄ ]u-fn-§v
C-cp-]Xmw \q-äm-ïn-se im-kv-{X-Ú-·mcnÂ G-ä-hp-

a-[n-Iw {]-kn-²\m-b ]u-fn-§v cm-k-_-Ô-\-¯n-sâ kz-`m-
hw hy-à-am-¡p-¶-Xn-\pth-ïn sNbv-X K-th-j-W-§fpw 
k-¦oÀ-® bu-Kn-I-§-fp-sS L-S\-IÄ I-sï-¯p-¶-Xn-\m-bn 
A-h {]-tbm-Kn-¨Xpw A-\p-]-aam-b t\-«-§-fmWv. c-ïv hy-Xy-
kv-X ta-J-e-IfnÂ s\m-t_Â k-½m-\w t\-Sn-b B-fm-Wv  
]u-fn-§v. 1954 Â c-k-X-{´-¯n-\pw 1962 Â k-am-[m-\-¯n-\p-
ap-Å s\m-t_Â k-½m-\-§-fm-Wv A-t±-l-¯n-\v e-`n-¨Xv. Izm-
ïw _-e-X-{´¯nÂ A-Km-[am-b ]-cn-Úm-\-ap-ïm-bncp-¶  
]u-fn-§v kn.Sn.BÀ. hnÂ-k-Wp-am-bn tNÀ-¶v "Izm-ïw _-e-X-
{´w' F-¶ -]p-kvX-Iw {]-kn-²-s¸-Sp¯n. A-Wzm-bp-[§-sf 
Xp-SÀ-¶p-Å ]-co-£W-§Ä `q-anbnÂ Poh-sâ \n-e-\nÂ-¸n-
\v lm-\n-I-c-am-bn-cn-¡p-sa-¶v Nq-ïn-¡m-«p-Ibpw tem-I-¯n-se 
an-¡ cm-Py-§-fnÂ\n-¶p-apÅ 11,021 im-kv-{X-Ú·mÀ H-¸n-« A-t]-£ A-t±-lw 1958 
Â sF-Iy-cm-jv-{S-k-`-bv-¡v k-aÀ-¸n¡pI-bpw sN-bvXp. A-t±-lw {]-kn-²-s¸-Sp¯n-b  
"C-\n bp²-ta thï' (No More War) F-¶ ]p-kvX-Iw A-t±-l-¯n-\v kam[m\¯n 
\pÅ s\m-t_Â k-½m-\w t\-Sns¡m-Sp¡p¶XnÂ kp-{]-[m-\ ]¦p h-ln¨p.

eo\-kv ImÄ ]u-fn-§v  
1901 þ 1981

Nn{Xw 2.5 ^v-fq-dn³
hyXykvX X·m{XIfpsS 

X·m{X hmIyhpw kwtbmPIXbpw
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• 	 aq-e-I-hÀ-¤o-I-c-W-¯n-sâ B-ZyIm-e {i-a§-sf hn-e-a-Xn-¡p-Ibpw im-kv-{X-Ú-cp-sS 
kw-`m-h-\I-sf hn-i-Zo-I-cn-¡p-Ibpw sN-¿p¶p.

• 	 sa³-U-en-tb-hn-sâ B-hÀ-¯-\-¸«n-I \n-cq]-Ww sN-bv-Xv AXn-sâ ta-·IÄ,  
\yq-\X-IÄ F¶n-h hn-i-Zo-I-cn-¡p¶p.

• 	 B-[p\n-I B-hÀ-¯-\ \n-b-aw hn-i-Zo-I-cn-¡phm³ I-gn-bp¶p.

• 	 C-e-Iv-t{Sm¬ ]q-c-W¯nâ A-Sn-Øm-\¯nÂ aq-e-I-§-fp-sS {Kq-¸pw ]n-co-Upw I-sï-
¯m³ km-[n-¡p¶p.

• 	 s, p, d, f þ t»m-¡p-I-fn-se aq-e-I-§-fp-sS {]-tXy-IX-IÄ hn-i-Zo-I-cn¡m³ km-[n-¡p¶p.

• 	 B-hÀ-¯-\ Kp-W-§fm-b B-ä-¯n-sâ h-en¸w, A-tbm-WoI-c-W DuÀ-Öw, temlo-b 
kz-`mhw, hn-Zyp-Xv EW-X, hn-Zyp-Xv[-\-X F¶n-h X-½n-ep-Å _-Ôw hn-i-Zo-I-cn¡m³ 
km-[n-¡p¶p.

• 	 B-hÀ-¯-\ Kp-W-§Ä-¡v {Kq-¸nepw ]n-co-Unepw F-§-s\-bm-Wv hy-Xn-bm-\w D-ïm-Ip-¶- 
sX-¶v hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

• 	 A-tbm-Wn-I -_Ô-\w, k-l-kw-tbm-P-I _Ô-\w F¶n-h C-e-Iv-t{Sm¬ ssI-am-ä-¯n-
sâbpw ]-¦p-h-bv-¡-en-sâbpw A-Sn-Øm-\¯nÂ Xn-cn-¨-dn-ªv hn-i-Z-am-¡p¶p.

• 	 X-·m-{X-I-fp-sS cq-]o-Ic-Ww C-e-Iv-t{Sm¬ tUm-«v U-b-{K-¯n-sâ k-lm-b¯mÂ hn-i-Z 
-am-¡p¶p.

• 	 aq-e-I-kw-tbmP-I-X {]-tbm-Kn-¨v X-·m-{Xm-kq{Xw I-sï-¯n tc-J-s¸-Sp-¯p¶p.

]cn-io-e-\ tNm-Zy§Ä

1. 	sUm-s_-ssd-\-dp-sS {Xn-I-§-sf-¡p-dn-¨v \n-§Ä-¡v A-dn-hp-ï-tÃm? Li, Na, K F-¶ 
{Xn-I¯nÂ Li, K F-¶n-h-bp-sS A-täman-I am-kv b-Ym-{I-aw 7, 39 F-¶n-§-s\-bmWv. 
F¦nÂ Na bp-sS A-täman-I am-kv F-{X-bm-bn-cn-¡pw?

2. 	aq-e-I hÀ-¤o-I-c-W-¯n-sâ B-ZyIm-e {ia-§Ä \-S¯n-b im-kv-{X-ÚcnÂ Nn-e-cp-sS  
t]-cp-IÄ ]-«n-I-s¸-Sp-¯n-bn-cn-¡p¶p. Hm-tcm-cp-¯-cp-tSbpw {][m-\ kw-`m-h-\ F-s´-
s¶-gp-Xn ]«n-I ]qÀ-¯n-bm-¡pI.

t]cv kw-`mh-\

em-thm-bnknsb teml-§Ä A-teml-§Ä F-¶ hÀ-Ko-Ic-Ww

\yq-em³-Uvkv ...................................................................................................

sl³dn tam-kven ...................................................................................................

sUm-s_-ssd\À ...................................................................................................

{][m-\ 
]T-\-
t\-«-§Ä
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3. 	]«n-I ]qÀ-¯n-bm¡p-I

4. 	A, B, C, D F¶n-h Nn-e aq-e-I-§-fm-sW-¶n-cn-¡s«. A-h-bp-sS C-e-Iv-{Sm¬ hn-\ym-kw 
Nph-sS \Â-In-bn-cn-¡p¶p.

	 A - 2, 2	 B - 2, 8, 1	 C - 2, 8, 5	 D - 2, 8

	 (i) 	 C-hbnÂ H-tc ]n-co-UnÂ DÄs¸-« aq-eI-§Ä G-sXm-s¡-bmWv?

	 (ii) 	DÂ-¡r-ã aqe-Iw G-XmWv?

	 (iii) 	"C' F-¶ aqe-Iw G-Xv {Kq-¸nepw ]n-co-Unepw DÄ-s¸-Sp¶p?

5.	 aq-eI-§Ä kw-tbm-Pn-¡p¶-Xv F-´psIm-ïmWv?
6. 	A-tbmWn-I _-Ô\w, A-tbmWn-I kw-bpàw, k-l-kw-tbm-P-I- _-Ô\w, k-l-kw-

tbm-P-Ikw-bp-àw F¶n-h F-s´-¶v hy-à-am-¡p-I.
7.	Aã-Iw F-¶m-se´v?
8.	s]m-«m-kyhpw ̂ vfq-dn\pw tNÀ-¶v s]m-«m-kyw -^vfqssd-Uv D-ïm-Ip¶-Xv F§s\ F¶v  

Nn-{X-¯n-sâ k-lm-b¯mÂ hn-h-cn-¡p-I.
9.	Pew, A-tam-Wn-b, aotYbv³ F-¶o X-·m-{X-I-fp-sS C-e-Iv-t{Sm¬ tUm-«v Nn{Xw h-c-bv-

¡p-I.
10.	k-l-kw-tbm-P-\¯nÂ Zz-n_-Ô\w, {Xn_Ô-\w F¶n-h hn-i-Zo-I-cn-¡p-I.
11.	tem-l-§-sfbpw A-tem-l-§-sfbpw _m-ly C-e-Iv-t{Sm¬ hn-\ym-k-¯n-sâ A-Sn-

Øm-\¯nÂ F§-s\ Xn-cn-¨-dnbm³ km-[n-¡p-sa-¶p hy-à-am-¡p-I.
12.	A-täman-I kw-Jy 19þDw 17þDw D-Å c-ïp aq-eI-§Ä X½nÂ kw-tbm-Pn-¨p-ïmIp-¶ 

kwbp-à-¯n-se cm-k-_Ô-\w G-Xp-X-c-am-bn-cn-¡p-sa¶v {]-kv-Xm-hn-¡p-I. 

aqeIw
A-täman-I 

kwJy
C-e-Iv-{Sm¬ 
hn-\ym-kw

{Kq-¸v \-¼À ]nco-Uv \-¼À

s_-dn-enbw 4 ................... 2 2

en-Ynbw ................... 2, 1 ................... ...................

BÀ-K¬ 18 ................... ................... ...................

ss\-{SP³ 7 ................... ................... ...................

sh_v 
en-¦pIÄ

https://ptable.com/
https://ptable.com/print/periodic-table.pdf
https://www.respaper.com/yasen/563/6050-pdf.html
https://www.youtube.com/watch?v=FF4WceYk1YA
https://www.khanacademy.org/science/biology/chemistry--of-life/elec-

tron-shells-and-orbitals/v/periodic-table-groups
https://www.youtube.com/watch?v=J2K3mAKr67U
https://www.youtube.com/watch?v=LkAykOv1foc
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•	 pH kvsIbnÂ
•	 eh-W-§Ä- þ -s]m-Xp-kz-`m-h-§Ä
•	 \yq{Sm-enän
•	 A-tbm-Wo-I-cWw
•	 Imä-tbm¬ & B\-tbm¬
•	 \nÀho-cy-amIÂ
•	 eh-W-§-fpsS D]-tbm-K-§Ä
•	 ASp-¡-f-bnÂ D]-tbm-Kn-¡p-¶Xv
•	 \nXy-Po-hn-X-¯nÂ aäv e-hW§Ä
•	 eh-W-§Ä teb-amImw Ate-b-amImw
•	 emb\n
•	 hnhn-[-Xcw emb-\n-IÄ
•	 A´-co£hmbp-hnsâ hnhn[ LS-I-§Ä
•	 KmV-X
•	 sImtfm-bn-Up-IÄ
•	 sImtfm-bn-Up-I-fpsS {][m\ Kp-W-§Ä
•	 sImtfm-bn-Up-IÄ þ 
	 \nXy-Po-hnX¯nse D]-tbm-K-§Ä
•	 Ubm-en-knkv
•	 Pe-ip-²o-I-cWw
•	 A´-co-£- a-en-\o-I-cWw XS-bm³
•	 sImtfm-bn-UÂ acp-¶p-IÄ

•	 Agn-apJ¯v Xpcp¯v (UÂä) Dïm-Ip-¶-Xv



 ""hn\mKncn, ]pfn, \mc§m 
\ocv, ssXcv apXembh. \mc§ Ign-¨n-
«ntÃ? hÃm¯ ]pfnck-a-tÃ? ]e ]g-§ 
fpw Xn-¶pt¼mÄ  ]pfn-ckw A\p-`-h-s¸-
Sm-dntÃ?'' 

""icn-bmWv.'' 

BapJw
""BknUv AYhm 

A¾w F¶v tI«n-«p-tïm?'' 
""tZl-¯v hoWmÂ 

s]m-Åp¶-Xv Ft´m B-Wv 
B-kn-Uv F¶-dn-bmw.''

""A§s\-bm-I-W-sa-
¶nÃ. \½psS ho-«nÂ D]tbm 
Kn¡p¶ Nne hkv-Xp-¡fnÂ 
B-knUv Dïv.'' 

""AXv G-sXm-s¡-bmWv?''
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""A-Xv ]-g-§fnÂ ]-eX-cw B-kn-
Up-IÄ D-Å-Xp-sIm-ïm-Wv. Ah-bmWv  
]pfn¸n\v Imc-W-am-Ip-¶-Xv. ^e-§Ä¡v 
{]tXyI cpNn \ÂIp-¶-XnÂ Chbv¡v  
{][m\ ]¦p-ïv.''

""Blm-c¯nÂ am-{X-ta B-kn-Up-
IÄ D-tÅm?''

""Nne-Xcw Ddp-¼p-IÄ ISn-¨mÂ 
\Ã thZ-\-bntÃ? {]tXy-In¨v amhnepw 
aäpw ImWp¶ ]¨pdp¼v ISn-¨mÂ. AXv 
F-´p-sIm-ïmWv?'' 

""Ddp¼v ISn-¡p-t¼mÄ AXnsâ ico-
c-¯nÂ\n¶v t^manIv BknUv \½psS 
ico-c¯n-te¡v Ib-dp-¶-XmWv thZ-\
bv¡v Imc-W-am-Ip-¶-Xv. t^manIv BknUv 
sXmen-¸p-d¯v apdn-hp-h-cp-¯pIbpw A-S-
bm-f-ap-ïm-¡p-Ibpw sN¿p-¶ H-cp cm-k-h-
kv-Xp-hmWv.''

""At¸mÄ IS-¶Â Ip-¯p-t¼mÄ 
th-Z-\n-¡p¶-Xv F-´p-sIm-ïmWv?''

""Nne-bn\w IS-¶-ep-IÄ ISn-¡p-
t¼mÄ hnj-¯n-\p-]p-dsa Nne Bkn-Up-
Ifpw ISn-¨Ø-e¯v Ib-dn-¡q-Spw.'' 

""CXv \nÀho-cy-am-¡m-³ F-´mWv 
\mw ISn-¨ Ø-e¯v DS³ tXbv-¡p-¶Xv.'' 

""AÂ]w Np®m-t¼m A¸¡mctam 
sIm-ïmWv Xp-S-bv-¡p-¶Xv.'' 

""ChsImïv XpS-¨mÂ thZ-\bv-¡v 
AÂ]w ia\w e`n-¡p-¶-Xv F´p-sIm-
ïm-Wv F-¶v Nn-´n-¨n-«p-tïm?''

""BknUp-IÄ¡p hncp-²amb Kp-
W§Ä ImWn¡p¶ hkvXp¡fmbn-cn¡pw 
A-h AtÃ?'' 

""Ahsb BÂ¡enIÄ AYhm 
£mcw F¶v hnfn¡p¶p.'' 

""\½psS hoSpIfnÂ Cu hn`m-
K¯nÂs¸Sp¶ hkv-Xp¡Ä  G-sXm-s¡-
bm-Wv D-ÅXv?'' 

""]-e-Xp-apïv. DZmlcW¯n\v 
Ae¡pImcw, A¸¡mcw, tkm¸v, Ip-

½mbw, Np®m¼v apXembh. Chsbm-s¡ 
BÂ-¡-sse³ kz-`m-h-am-Wv Im-Wn-¡p-
¶Xv.''

BknUpIÄ, BÂ¡enIÄ
ASp¡-fbnÂ Idn hbv¡p-t¼mÄ  

]pfnckw In«m³thïn D]tbmKn¡p¶ 
XmWv ap-IfnÂ ]-d-ª Nn-e-sXÃmw.  
s]mXp-hmbn ]-dªmÂ Bkn-UpIÄ  
]pfncpNnbpÅ hkvXp¡fmWv. 

AXpt]mseXs¶ BÂ¡en-IÄ 
¡v s]mXpsh I-bv]pcpNnbmWv.

hfsc ap¼v Xs¶ a\p-jy-\v ]cnNb 
apÅ khntij hkvXp¡fmbn-cp¶p 
BknUpIfpw BÂ¡en-Ifpw F¶v 
a\pjyNcn{Xw ]Tn¨n«pÅhÀ¡dnbmw. 
F¶mÂ Ncn{XmXoX Ime¯v Bkn-Up-
IÄ, BÂ¡-enIÄ F¶nhsb¡pdn¨pÅ 
\nK-a\§Ä A¡mes¯ kmt¦XnI  
hnÚm-\¯nÂ A[njvTnXambncp¶ 
Xn\mÂ hfsc ]cnanXambncp¶p. DZm-
lcW¯n\v {Ko¡pImÀ ]pfncpNnbpÅ 
FÃm hkvXp¡sfbpw Bkn-UpIÄ 
F-¶v hnfn¨p. BknUpIfpambn {]Xn{]
hÀ¯n¡p-¶Xpw I-bv]pckapÅXpamb 
hkvXp¡sf BÂ¡-enIÄ F-¶pw hnfn 
¡m³ XpS§n. 

F¶mÂ ]n¶oSt§m«v BknUp 
IÄ¡pw BÂ¡enIÄ¡pw a-äp Nne {]
tXy-IXIÄ IqSn Dsï¶v Isï¯n. DZm 
lcW¯n\v Bkn-UpIÄ \oe enävaÊv-
-t]¸-dns\ Nph¸v\ndam¡pw F¶pw 
BÂ¡-enIÄ Nph¸v enävaÊv--t]¸-dns\ 
\oe\ndam¡pw F¶pw ImWmw. 

]T\{]hÀ¯\w
enävaÊv-- t]¸À ho«nÂ Dïm-

¡mw. CXn\mbn Hcp t]¸ÀIjW¯nÂ 
sN¼c¯n-̧ qhv tX¨p \oe IeÀ¶ hbeäv-- 
\ndam¡nbmÂ aXn. Cu t]¸À I-jWw 
BknUnÂ ap¡p-t¼mÄ Nph¡p-Ibpw Xn-
cn¨p BÂ¡enbnÂ ap¡p-t¼mÄ \oeI-

BknUv, BÂ¡-en, ehW§Ä, emb-\n-IÄ, sImtfm-bnUp-IÄ52 tIc-f -kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n



  

eÀ¶ h-beäv \nd¯n-te¡p Xn-cn¨p amdp-I 
bpw sN¿p¶Xv ImWmw. 

]Xn-ap-Jw D-]-tbm-Kn-¨p sh-Åw Xn-
f-¸n-¨v H-cp ¥mknÂ H-gn-¡p-I. \n-dw tc-
J-s¸-Sp-¯p-I. H-cÂ-]w \m-c-§m-\o-cv H-gn-
¡p-I. \n-dw F-s´-¶v t\m-¡p-I. AÂ 
-]w tkm-Um-¡m-cw IqSn tNÀ-¡p-I, \n-d 
amä-§Ä {i-²n¡pI.

ho«nÂ ImWp¶ hnhn[ hkv-
Xp¡sf P-e¯nÂ e-bn-¸n-¨-Xn-\ptijw 
Cu t]¸À D]tbm-Kn¨v ]cntim-[n¨v Ah-
bv¡v Bkn-UpIfpsStbm BÂ¡-enIfp 
sStbm kz`m-hw Dtïm F-¶v ]-cn-tim-[n-
¡pI.

P-e-¯n-e-en-bp-t¼mÄ H+ A-tbm-Wp-I-
sf kz-X-{´-am-¡p-¶ h-kv-Xp-¡-fm-Wv-- 
B-kn-Uv- A-Y-hm- A-¾w.

F-Ãm X-cw B-kn-Up-I-fn-epw A-S-§n-
bn-cn-¡p-¶ {]-[m-\ aq-e-Iw ssl-{U-P³ 
B-Wv--. ssl-{U-P-sâ A-Sn-Øm-\-¯nÂ 
B-kn-Un-s\ c-ïm-bn X-cw Xn-cn-¡p-¶p. 
t{_m¬-Ì-Uv-þ-tem-dn kn-²m-´-{]-Im-cw, 
B-kn-Uv-F-¶-Xv-t{]m-t«m-Wp-IÄ-A-Y-hm 
ssl-{U-P³ A-tbm-Wp-I-sf (H+) \Â-
Im³ I-gn-hp-Å ]-ZmÀ-°-§-fm-Wv--. H+ 

A-tbm-Wp-I-fp-sS Zm-Xm-¡-fm-b ]-ZmÀ-°-

§-fm-Wv-- B-kn-Uv- F-¶m-Wv-- Ado-\n-b 
-kn-sâ \nÀ--h-N-\w. eq-bn-kn-sâ \nÀ--h-N-\-
{]-Im-cw, C-e-t{ÎmWpI-fp-sS  kzo-IÀ-¯m-
¡Ä B-Wv  B-kn-Up-IÄ.

G-I-t_-kn-I B-kn-Uv
C-¯-cw B-kn-Up-I-fnÂ H-cp A-kn-Un-Iv 
ssl-{U-P³ B-äw am-{Xw A-S-§n-bn-cn-¡p-
¶p. ss\-{Sn-Iv B-kn-Uv (HNO3), ssl-
t{Um-t¢m-dn-Iv B-kn-Uv (HCl), Ask--än-Iv 
B-kn-Uv (CH3COOH) F-¶n-h D-Zm-l-c-
W-§-fm-Wv--.

_-lp-t_-kn-I B-kn-Uv
C-¯-cw B-kn-Up-I-fnÂ c-tïm A-Xn-e-[n-
I-tam A-kn-Un-Iv ssl-{U-P³ B-ä-§Ä 
A-S-§n-bn-cn-¡p-¶p. Zzn-t_-kn-I B-kn-Uv 
B-b kÄ-^yq-dn-Iv B-kn-Uv, {Xn-t_-kn-I 
B-kn-Uv B-b t^m-kv-t^m-dn-Iv B-kn-Uv 
F-¶n-h D-Zm-l-c-W-§-fm-Wv--.
B-kn-Up-I-sf A-h-bp-sS i-àn-bp-sS 
A-Sn-Øm-\-XnÂ ho-ïpw c-ïm-bn X-cw Xn-
cn-¨n-cn-¡p-¶p.

hocyta-dn-b A-¾-§Ä
P-e-¯nÂ e-bn-¡p-t¼mÄ A-Xn-e-S-§n-bn-
«p-Å ap-gp-h³ A-kn-Un-Iv ssl-{U-P-t\-
bpw \ÂIn, t]m-kn-äo-hv NmÀ-Pp-Å ssl-
t{Um-Wn-bw (H3O

+) A-tbm-Wp-I-fm-bpw, 
s\-K-äo-hv NÀ-Pp-Å B-kn-Uv dm-Un-¡-
em-bpw hn-L-Sn-¡p-¶ A-¾-§-fm-Wv hocy-
ta-dn-b A-¾-§Ä. D-Zm: ssl-t{Um-t¢m-dn-Iv 
B-kn-Uv, kÄ-^yq-dn-Iv B-kn-Uv. 

ZpÀ-_-e A-¾-§Ä
P-e-¯nÂ e-bn-¡p-t¼mÄ A-Xn-e-S-§n-bn-
«p-Å A-kn-Un-Iv ssl-{U-P³ A-Wp-¡-sf 
`m-Kn-I-am-bn am-{Xw ]p-dw-X-Ån, t]m-kn-äo-
hv NmÀ-Pp-Å ssl-t{Um-Wn-bw A-tbm-Wp-
I-fm-bpw, s\-K-äo-hv NÀ-Pp-Å B-kn-Uv dm-
Un-¡-em-bpw hn-L-Sn-¡p-¶ A-¾-§-fm-Wv 

Nn{Xw 3.1 enävakv t]¸-dnsâ \nd-hy-Xymkw
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ZpÀ-_-e A-¾-§Ä. D-Zm: t^m-kv-t^m-dn-Iv 
B-kn-Uv, A-sk-än-Iv B-kn-Uv. 

t{_m-¬Ì-Uv-þ-tem-dn kn-²m-´-{]-Im-cw, 
£m-cw F-¶-Xv t{]m-t«m-Wp-IÄ A-Y-hm 
ssl-{U-P³ A-tbm-Wp-I-sf (H+ A-tbm-
Wp-IÄ) B-Kn-c-Ww sN-¿m³ I-gn-hp-Å 
]-ZmÀ-°-§-fm-Wv--. ssl-t{Um-Iv-ssk-Uv 
B-\-tbm-Wp-I-fp-sS (OH-þ) Zm-Xm-¡-fm-b 
]-ZmÀ-°-§-fm-Wv-- £m-c-§Ä F-¶m-Wv-- 
Ado-\n-b-kn-sâ \nÀ--h-N-\w. eq-bn-kn-sâ 
\nÀ--h-N-\-{]-Im-cw, C-e-t{Îm¬ tPm-Un-I-
fp-sS Zm-Xm-¡-fm-Wv-- £m-c-§Ä.

tkm-Un-bw ssl-t{Um-Iv-ssk-Uv, 
A-tam-Wn-b F-¶n-h £m-c-§Ä-¡v D-Zm-l-
c-W-am-Wv--.

£m-c-§-sf A-¾-§-fp-sS hn-]-co-X-
am-bn I-W-¡m-¡mw. H-cp A-¾-hpw £m-c-
hp-am-bp-Å {]-Xn-{]-hÀ-¯-\-s¯ \nÀho 
co-I-cWw F-¶m-Wv-- ]-d-bp-I. A-¾w P-e-
¯n-e-en-bp-t¼mÄ P-e-¯n-se ssl-t{Um-
Wn-bw A-tbm-Wn-sâ (H3O

+) Km-V-X 
hÀ-²n-¡p-sa-¦nÂ £m-cw P-e-¯n-e-en-bp-
t¼mÄ ssl-t{Um-Wn-bw A-tbm-Wn-sâ 
Km-V-X Ip-d-bp-I-bm-Wv-- sN-¿p-¶-Xv.

kqNIw
enävaÊv-- t]¸À Hcp kqNIw AYhm 

C³Un-t¡äÀ BWv. Ch BknUnepw 
BÂ¡enIfnepw hnhn[ \ndw Im-
Wn¡p¶p. 

Hcp emb\nbnÂ ØnXn sN¿p-
t¼mÄ B emb\n-bpsS A¾Kp-Wtam 
£mcKp-Wtam ASnØm\-am-¡n B em-
b\n-bpsS \ndw amäp¶ hkvXp¡sf- kq-
NI§Ä AY-hm C³Unt¡ä-dpIÄ F-¶v 
hnfn¡p¶p. DZmlcW¯n\v ao-ssYÂ  
Hmd©v F¶ kqNIw BknUnÂ Hm-
d©v sNa¸v \ndhpw BÂ¡enbnÂ 
aª\ndhpw ImWn¡p¶p. Hcp emb 

\nbnÂ AS§nbncn¡p¶ Bkn-
tUm BÂ¡entbm AXn\v hncp² 
KpWapÅ hkvXphpam-bn {]-Xn-{]-
hÀ-¯n-¡p-t¼mÄ {]-kvXpX emb 
\nbpsS KpWw ap¼pÅXn\p hncp²ambn  
amdp¶Xmbn ImWmw. Cu amäw Hcp 
C³Un-t¡äÀ D]tbm-Kn¨v \-ap¡v \n 
co£n¡mw. \ndw amdp¶ L«s¯  
\yq{Ssse-tkj³ t]mbn³dv F-¶v hnfn 
¡p¶p. 

Hcp BknUv AXnsâ Xpey Af-hv 
BÂ¡enbpambn {]Xn{]hÀ¯n¡p-t¼mÄ 
A¾Kp-Wtam £mcKp-Wtam CÃm¯ em-
b\n e`n¡pw. Cu khntijØnXnsb 
BWv \yq{Ssse-tkj³ t]mbnâv F¶p 
]dbp¶Xv. Hcp em-b-\n-bn-ep-Å B-kn-
Un-sâtbm BÂ-¡-en-bp-sStbm Af-hv  
I-ïp-]n-Sn¡m³ Cu co-Xn D-]-tbm-Kn-¡m-hp-
¶-XmWv. 

]gb ]n¨f¸m{X-§Ä¡pw Hm«p-
hn-f-¡p-IÄ¡pw Hs¡ Ime-¸-g-¡-¯nÂ 
AXnsâ Xnf¡w \jvS-s¸-Sp-¶Xv {i²n-
¨n-«p-ï-tÃm. temlk-¦-c-§-fnse tIm¸À 

Nn{Xw 3.2 enävakvt]¸À 

\nd-hy-Xym-kw pH amdp-¶-Xn-\\pkcn¨v



pH = 2 pH = 7

hmbp-hp-ambn {]Xn-{]-hÀ¯n¨v Nne 
cmk-kw-bp-à-§Ä {]X-e-¯nÂ cq]-
s¸-Sp-¶p. AXmWv a§-en\v CS-bm-¡p- 
¶-Xv. \½Ä A-Xn-s\ ¢m-hv F-¶v hn-fn-
¡pw.

tIm¸dpw A´-co-£-¯nse  
HmIvkn-P\pw tNcp-t¼mÄ tIm¸À 
HmIvsskUv cq]-s¸-Sp-¶p. CsX 
¯pSÀ¶v Pe-_m-jv]hpw ImÀ_¬ 
ssU-Hm-Ivssk-Up-ambn {]Xn-{]-hÀ¯n¨v 
tIm¸À ImÀs_m-tW-än-sâbpw tIm¸À 
sslt{Um-Ivssk-Un-sâbpw Hcp an{inXw 
Dïm-Ip-¶p. CXmWv ¢mhv. 

Chbv¡v Xnf¡w In«m³ 
sN¿p¶ \mS³coXn F´m-Wv? AÂ 
¸w ]pfnbpw D¸pw Iq«n ]m{X-¯n-sâ 
bpw hnf-¡n-sâ-bp-sams¡ {]Xew 
AaÀ¯n XpS-bv¡pw. ]Xps¡ ]Xps¡  
Xnf¡w hÀ²n¨v ]pXn-b-Xp-t]mse 
BIp-Ibpw sN¿pw. ]pfn¡v ]I-cw 
AÂ¸w hn\m-Kn-cnbpw D¸pw IqSn- Bbm 
epw aXn C§s\ hr¯n-bm¡n Xnf-¡n-
sb-Sp-¡m³. 

\mS³]p-fn-bnepw hn\m-Kn-cn-bn-ep-
sams¡ AS-§n-bn-cn-¡p¶ Bkn-Uv, 
D¸v A-Yhm tkm-Unbw t¢mssd-Unsâ 
km¶n-²y-¯nÂ tIm¸À kwbp-à-§sf 
Xncn¨v tIm¸-dm¡n amäp-¶-Xp-sIm-ïmWv 
Xnf¡w hÀ²n-¡p-¶-Xv.

ap«-t¯m-Sn-\v F-´v ]-äpw?
Hcp tImgn-ap« FSp-¡p-I. AXv 

hn\m-Kn-cn-bnÂ C«p-sh-bv¡p-I. Hcp Zn-
hkw Ignªv ap«-bpsS {]Xew ]cn-
tim-[n-¡p-I. ap«-t¯mSv GItZiw ]q 
À®am-bn-¯s¶ A{]-Xy-£-am-bn-¡-gn-
ªn-cn-¡pw.

ap«-t¯m-Sn-ep-Å {][m\ ]
ZmÀ°w ImÂkyw ImÀs_m-tW-äm-Wv. 
hn\m-Kncn AYhm AskänIv A¾-hp-ambn 
AXv {]Xn-{]-hÀ¯n-¡p-¶p. At¸mÄ 
ImÀ_¬ssU -H m -I v - s sk -U nsâ  

Ipan-f-IÄ ap«-bpsS {]Xe-̄ nÂ \n¶v 
DbÀ¶p-h-cp-¶Xv ImWmw. ap«-bpsS I«n-
t¯mSv ]Xnsb Aenªv CÃm-Xm-Ip-
t¼mÄ cq]-s -̧Sp¶ ImÂkyw Ask-tääv 
hn\m-Kn-cn-bnÂ ebn-̈ p-In-S-¡pw. ap«-t¯m-
Snsâ DÄh-i-t¯m-Sp- tNÀ¶pÅ sNdn 
b ]mS Hcp dºÀ ]mfn-bpsS kz`mhw 
ssIh-cn-¡p-¶-Xp-sImïv ap« ]Xnsb Hcp 
{]X-e-̄ n-tem-«n-«mÂ s]m«nÃ F¶v am{X-
aÃ IpXn-¡p-Ibpw sN¿pw. km[m-c-W 
\mw D-]-tbm-Kn¡p-¶ Sq-̄ v-t]-kv-äv A-Â-
]-sa-Sp-̄ v ap-«-t¯m-Sn-sâ {]-X-e¯nÂ  
]pc-«n H-cmgv-N h-̈ -Xn-\p-ti-jw taÂ -hn-h-
cn-̈  ]-co£-Ww B-hÀ-̄ n-̈ v t\m-¡pI.

Nn{Xw 3.3 aossYÂ Hmd-©v- --
--þ \nd-hy-Xym-kw
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pH kvsIbnÂ
hnhn[ Bkn-Up-IÄ A-sÃ¦nÂ 

BÂ-¡-enIÄ X½nÂ Xmc-Xayw sN¿m³ 
D]tbmKn¡p¶ Hcp kt¦X-am-Wv  
]n.F¨v. kvsIbnÂ. 

{]kvXpX kvsIbnÂ 0 apXÂ 14 
hscbpÅ kw-JyIÄ sImïv kqNn 

Nn{Xw 3.4 hnhn[ emb-\n-I-fpsS GI-tZi pH aqeyw

ISÂ-P-e-¯n-\v F-´v kw-`-hn-¡p¶p?
I-¡-t¯mSnepw ap¯p-I-fnepw Np®m¼p-I-Ãnepw io-a¨p-®m-¼nepw (chalk) 

]-hng¸md-I-fnepw (coral rock) Hs¡ {]
[m-\-ambpw ImÂkyw ImÀs_m-tW-äm-
Wp-Å-Xv. ISÂPe¯nsâ pH aqeyw 
8.15 BWv. IS-en-epÅ ImÂky¯nsâ 
bpw ImÀs_mtWänsâbpw Atbm-
Wp-IÄ aqe-amWv C¯cw {]IrXnZ¯ 
hkvXp-¡Ä kzm`m-hn-I-ambn Dïm-
Ip-¶-Xv. ]t£ ISÂ Pe¯nsâ pH 
aqeyw Ipd-ªp-h-cp-¶p F¶mWv ]T\w 
kqNn-¸n-¡p-¶-Xv. CXv kw`hn¡p-¶-Xm-Is« A´-co-£-¯nse ImÀ_¬ssU 
Hm-Ivssk-Unsâ Afhv IqSp-¶-Xp aq-e-hpw. ImÀ_¬ssUHm-IvsskUv Pe¯nÂ 
ebn-¡p-t¼mÄ £mcXzw Ipd-bp-Ibpw ISÂ Pe-¯nÂ ]hn-g-¸päpw ap¯pw Hs¡
Dïm-Ip-¶-Xn\v KWy-amb Ipdhp kw`-hn-¡p-Ibpw DÅh \in-¡p-Ibpw sN¿p-
sa-¶mWv imkv{X-ÚÀ Icp-Xp-¶-Xv.

Nn¸n¡p¶p. 7þ\v ap-IfnÂ 14 hscbpÅh 
£mcKpWs¯bpw kqNn¸n¡p¶p. 

]n.F¨v. kvsIbnÂ Iïp]n-Sn¨-Xv 
tkm-sd³sk³ F¶ imkv{XÚ\mWv. 
CXv IÀ-j-IÀ-¡v hfsc D]tbm-KapÅ 
Hcp ImcyamWv. hnf-I-fp-sS X-c-a-\p-k-cn-
¨v a-®n-sâ ]n.F¨nÂ NnÃ-d hy-Xymk-

¸n¡mw. CXnÂ ]IpXn bmb 7 F¶Xv 
\yq{SÂ emb-\n-sb kq-Nn-¸n-¡p¶p. 
CXv ip²amb Pe¯n-sâ ]n. F¨v. 
BWv. 0 apXÂ 7þ\v Xmsg hsc DÅ 
]n.F¨v. aq-ey§Ä A¾ KpWs¯ kq 

§Ä th-ïn-h-cpw. ]n.F¨v. Iïp]nSn¨ 
Xn\p tijw thï A-fhnÂ £m-ctam 
A-¾tam tNÀ¯v a®n-sâ ]n.F¨v. hy-
Xym-k-s¸-Sp-¯m-hp-¶-XmWv.

Bam-ib A¾w

\mc§

ap´ncn

X¡mfn ]m³ ap« tkm¸v »o¨v

t\{´-¸gw ip²-P-ew A¸-¡mcw
Atam-Wnb

emb\n ¢o\nwKv 
emb\n

BknUv \yq{S-Â t_bvkv
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AZr-iy-amb ktµ-i-§Ä
H-cÂ¸w A¸-¡mcw shÅ-¯n-en-«n-f¡n 

ebn-¸n-¡p-I. Hcp sNdnb {_jv AXnÂ ap¡n 
shÅ-¡-S-em-knÂ Hcp ktµiw Fgp-Xp-I. 
IS-emkv DW-¡m-\mbn hbv¡p-I.

eh-W-§Ä
ASp-¡-f-bnÂ D]-tbm-Kn-¡p¶ Idn-

bp¸v GhÀ¡pw ]cn-Nn-X-am-WtÃm. Idn-
bp¸v Hcp eh-W-am-Wv. AXnsâ cmk-\m 
aw tkmUnbw t¢mssdUv F¶mWv. cm-
kkq{Xw NaCl. hnhn[Xcw ehW§Ä  
\mw \½psS \nXy-Po-hn-X-¯nÂ D]-tbm-
Kn-¡p-¶p-ïv. C¯-c-¯nÂ D]-tbm-Kn-
¡p¶ eh-W-§Ä¡v DZm-l-c-W-§Ä \
ÂIp-I.
DZm-l-c-W-§Ä: tkmUm-¡m-cw, Xpcniv, 
C´p-¸v F¶nh.

eh-W-§Ä- þ -s]m-Xp-kz-`m-h-§Ä
\yq{Smenän

eh-W-§Ä s]mXpsh Atbm-
WnI kwbp-à-§-fm-Wv. ehW§-fnÂ 
hn]-coX NmÀÖp-I-fpÅ Atbm-Wp-IÄ 
AS-§n-bn-cn-¡pw. F¶mepw FÃm eh-
W-§fpw hnZypXv]c-ambn \nÀho-cy-am-Wv. 
AXm-bXv Xpey-amb Af-hnÂ t]mkn-

äohv NmÀÖpw s\K-äohv NmÀÖpw Dïm-
bn-cn-¡pw.

A-tbm-Wo-I-cWw
eh-W-§Ä Dcp-Ip-I-tbm, Pe-

¯nÂ ebn-¡p-Itbm sN¿p-t¼mÄ hn]-
coX NmÀÖpÅ Atbm-Wp-I-fmbn 
hn`-Pn-¡p-¶p. Cu {]{In-bsb-bmWv 
Atbm-Wo-I-cWw (A-sbm-ssW-tk-j³) 
F¶v -hn-fn-¡p-¶Xv.

Imä-tbm¬ & B\-tbm¬ 
t]mkn-äohv NmÀÖpÅ Atbm-

Wp-Isf "Imä-tbm¬' F¶pw s\K-äohv 
NmÀÖpÅ AtbmWp-Isf "B\-tbm¬' 
F¶pw hnfn-¡p-¶p.

Imä-tbm¬

asämcp ]m{X-¯nÂ AÂ]w ap´n-cn-
¨m-sd-Sp-¡p-I. asämcp {_jv AXnÂ ap¡n 
BZysaSp¯ IS-em-knsâ apI-fnÂ tX¡p-I. 
Fgp-Xnb ktµiw sXfn-ªp-h-cp-¶Xv ImWmw.

A¸-¡mcw DW-§n-¡-gnbpt¼mÄ AZr-
iy-am-Ipw. IS-em-knÂ F´m-sW-gp-Xn-bncn-¡p-
¶sX¶v ImWm³ Ign-bnÃ F¶v kmcw. A¸-
¡mcw Hcp £mc-am-Wv. ap´ncn\ocm-Is« A¾-hpw. Ah {]Xn-{]-hÀ¯n-¡p-t¼m-gmWv 
\nd-amäw kw`-hn-¡p-¶-Xv.

A¸-¡mcwsImïv IS-em-knÂ Fgp-Xn-b-Xn\ptijw DW¡nbn«v Xo¨q-SnÂ 
H¶v ImWn¨mÂ A¸-¡mcwsImsï-gp-Xnb ktµiw am{Xw sXfn-ªp-Im-Wmw. 
A£-c-§fpÅ ISemknsâ `mKw am{Xw NqtSäv thKw DuX-\ndw ssIh-cn-¡p-¶-
Xm-Wv CXn\v Imc-Ww.

]ïv- cmPm-¡-·mcpw ssk\y-ta-[m-hn-Ifpw aäpw cl-ky-k-tµ-i-§Ä Ab-¨n-
cp-¶Xv C§-s\-bm-Wv.

Nn{Xw 3.5B\-tbm¬



Nne Imä-tbm-Wp-Ifpw B\-tbm-Wp-Ifpw NphsS tNÀ¡p-¶p.

Imä-tbm¬ {]XoIw NmÀÖv 

tkmUnbw Atbm¬ Na+ +1

s]m«mkyw Atbm¬ K+ +1

Aeq-an-\nbw Atbm¬ Al3+ +3

ImÂkyw Atbm¬ Ca2+ +2

Atam-Wnbw Atbm¬ NH4
+ +1

Ip{]kv Atbm¬ Cu+ +1

Ip{]nIv Atbm¬ Cu2+ +2

s^dkv Atbm¬ Fe2+ +2

s^dnIv Atbm¬ Fe3+ +3

aáojyw Atbm¬ Mg2+ +2
]«nI 3.1 Imä-tbm-Wp-Ifpw Ah-bpsS NmÀÖpw

B\-tbm-Wnsâ t]-cv {]XoIw NmÀ-Öv

t¢mssdUv Atbm¬ Cl- -1

ImÀs_mtWäv Atbm¬ CO3
2- -2

ss_ImÀs_mtWäv Atbm¬ HCO3
- -1

kÄt^-äv Atbm¬ SO4
2- -2

]«nI 3.2 B\-tbm-Wp-Ifpw Ah-bpsS NmÀÖpw

]T-\-{]-hÀ¯\w	

Imä - tbm -Wp -I -
tfbpw B\-tbm-Wp-I-
tfbpw Iq«n-tbm-Pn-¸n¨v 
Nne eh-W-§fpsS cmk-
kq{Xw Fgp-XpI.

kqN\

eh-W-§Ä hnZyp-Xv-]-c-
ambn \nÀho-cy-amWv.

eh-W-¯nsâ t]-cv cmk-hmIyw

tkmUnbw t¢mssdUv NaCl

aáojyw kÄt^äv MgSO4

ImÂkyw ImÀs_mtWävv CaCO3

tIm¸À kÄ-t^äv CuSO4

Atam-Wnbw kÄt^-äv (NH4)2SO4

]«nI 3.3 Nne eh-W-§fpw Ah-bpsS cmk-hm-Iy-§fpw
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\nÀho-cy-amIÂ

BknUpw BÂ¡-enbpw X½nÂ {]hÀ 
¯n¨v Ah-bpsS KpW-§Ä ]c-kv]cw CÃm-sX-
bm-Ip¶ cmk-{]-hÀ¯-\-§-fmWv \nÀho-cyamIÂ.

tkmUnbw sslt{Um-IvsskUpw 
sslt{Um-t¢m-dnIv BknUpw X½n-epÅ  
\nÀho-coI-c-W-¯nsâ cmk-k-a-hmIyw CXmWv

NaOH + HCl  NaCl + H2O

aäv Bkn-Up-Ifpw t_kp-Ifpw CXp- 
t]mse \nÀho-coI-cW {]hÀ¯-\-§Ä¡v hnt[-
b-am-Ip-¶p.

2HNO3 + Zn(OH)2  Zn(NO3)2 + 2H2O

Cu cmk{]hÀ¯-\-§-fnÂ\n¶v F´v \nK-a-\-
¯n-se-¯n-t¨cmw?

BknUpw BÂ¡-enbpw \nÀho-coI-c-W-
¯n-teÀs¸-Sp-t¼mÄ eh-Whpw Pehpw DÂ¸m-Zn-
¸n-¡-s¸-Sp-¶p.

]T-\-{]-hÀ¯\w

A\p-tbm-Py-amb Hcp cmkkqN-I-tam 
enävakv t]¸tdm D]-tbm-Kn v̈ 20mL NaOH  
emb\n, t\À¸n¨ HCl ambn tNÀ v̄ \nÀho-cyam 
¡pI.

Nn{Xw 3.6 \nÀÆo-I-cW 
cmk-{]-hÀ¯\w

]T-\-{]-hÀ¯\w 	

]cn-Nn-X-amb Nne ehW§-fpsS cmk-kq-{X-¯nÂ\n¶v Ah Dïm-Im³ Imc-W-
amb Bkn-Up-Ifpw BÂ¡en-Ifpw tNÀ¯v ]«nI X¿m-dm-¡p-I.

eh-W¯nsâ t]-cv cmk-kq{Xw B-kn-Uv BÂ¡-en

s]m«mkyw t¢mssdUv KCl HCl KOH

tkmUnbw ss\t{Säv NaNO3 HNO3 NaOH

Atam-Wnbw kÄt^äv (NH4)2SO4 H2SO4 NH4OH
]«nI 3.4
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]T-\-{]-hÀ¯\w

Xmsg ]d-bp¶ eh-W-§Ä Pe-¯nÂ ebn-¸n-¨p -In-«p¶ emb-\n-bpsS A¾ 
Xzw/£mcXzw enävakv D]-tbm-Kn¨v Xn«s¸Sp-¯p-I.

eh-Ww Peob emb-\n-bpsS kz`m-hw

NaCl \yq{SÂ (A-¾-Xz-tam £mc-Xztam CÃ)

KCl \yq{SÂ (A-¾-Xz-tam £mc-Xztam CÃ)

(NH4)2SO4 A¾Xzw

Na2CO3 £mcXzw
]«nI 3.5

eh-W-§Ä \nd-apÅ-h-tbm, \nd-an-Ãm-¯-htbm BImw. \ndw ImWn-¡p¶ Nne 
eh-W-§Ä {i²n-¡pI.

eh-Ww \n-dw

sslt{U-äUv tIm¸À kÄt^äv \oe

sslt{U-äUv s^dkv kÄt^äv ]¨

s]m«mkyw s]ÀamwK-t\äv ]n-¦v

tIm¸À ImÀs_m-tWäv ]¨

s^dnIv t¢mssdUv {_u¬
]«nI 3.6

taÂ¸-dª eh-W-§Ä Fhn-sS-bmWv ImW-s¸-Sp-¶Xv AsÃ-¦nÂ D]tbm-
Kn-¡p-¶Xv?

\n¡Â
kÄt^äv

tIm¸À
kÄt^äv

s]m«mkyw
s]À-amw-K-t\äv	  	

Nn{Xwþ3.7 ]e\nd-¯n-epÅ eh-W emb-\n-IÄ

F´v \nK-a-\-¯n-se¯mw?

Hcp eh-W-¯nsâ Peob emb\n \yq{S-em-Imw, AsÃ¦nÂ A-¾-Xztam £m-c-Xz-
tam D-Å-Xm-Imw. eh-W emb-\nIÄ¡v hnhn[ \nd-§Ä Dïm-Imw.
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a¯m¸v I¯n¡p-t¼mÄ

CuSO4
.5H2O IpanÄ-\m-in\n

FeSO4
.7H2O \ntcm-Ivko-Imcn

KMnO4 Pe-ip-²o-I-cWw

CuCO3 ¢mhnse Hcp LSIw

FeCl3 DÂt{]cIw
]«nI 3.7

eh-W-§-fpsS D]-tbm-K-§Ä
\nXy-Po-hn-X-¯nÂ eh-W-§Ä¡v [mcmfw D]-tbm-K-
§-fpïv.
ASp-¡-f-bnÂ D]-tbm-Kn-¡p-¶Xv
Idn-bp¸v 	 þ 	 NaCl (Blm-c-]-ZmÀ°-§-fnÂ
		  ioX-an-{in-Xw, {]nkÀth-äohv) 
A¸-¡mcw 	 þ 	 NaHCO3 (t_-¡nwKv ]uUÀ) 

kky-§-fpsS hfÀ¨bv¡v 
At\Iw aqe-I-§Ä Bh-iy-am-
Wv. Ah a®nÂ e`y-am-Ip-¶Xv 
{][m-\-ambpw eh-W -cq-]-¯n-
em-Wv. cmk-h-f-ambn At\
Iw eh-W-§-Ä D]-tbm-Kn-¡p- 
¶p-ïv.
l Atam-Wnbw  
	 kÄt^äv þ (NH4)2SO4

l tkmUnbw  
	 ss\t{Säv þ NaNO3

l s]m«mkyw 
	 t¢mssdUv þ KCl

 BtLmjthfIfnÂ ]S¡ 
§Ä I¯n¨pw s]m«n¨pw ckn¨n«p-
tÃm. F´mWv ]S-¡-¯n-epÅ \nd 
§fpsS ASnØm\w? ]S¡§fnÂ 
AS§nbncn¡p¶ cmk]ZmÀ°§Ä 
Xs¶bmWv Ahbv-¡p-Im-cWw. 

]S¡w I¯pt¼mÄ Cfw]¨ 
\ndamsW¦nÂ t_cnbw ehW§ 
fpw, \oe\ndw BsW¦nÂ tIm¸À 
ehW§fpw, shÅn\nd¯nepÅ 
shfn¨w BsW¦nÂ Aeqan\n 

bw s]mSn-bpw eh-W-§fpw AS§nbn«pïv F¶v IcpXmw. NpSp-I-«Nph¸v \ndw  
]Icp¶Xv ImÂkyw ehW§fpw timW \ndw ]Icp¶Xv kvt{Sm¬jyw ehW§ 
fpw AS§nbncn¡p¶XpsImïmWv. ]oX\nd¯nepÅ {]ImicivanIÄ¡v tkmUnbw 
ehW§Ä Dïmtb aXnbmIq. A\[nIrXambn t{Im-an-b-¯n-sâbpw BânaWnbpsS 
bpw ehW§Ä hsc ]et¸mgpw ]-S-¡-§fnÂ tNÀ¡mdpïv F¶v a\Ênem¡pI. CXn 
\p]pdta \ntcm-[n-¨n-«pÅ s]Àt¢mtdäv kwbpà§Ä [mcmfambn A\[n-Ir-X-ambn  
]S¡§fnÂ D]tbmKn¡mdpïv. A]ISIcamb ]e temlkwbpà§-fpw, s]mSn]
Se§Ä Bbn A´co£¯nepw `qanbnepw Gsd\mÄ X§n\n¶v ]eXc¯nepÅ {]
iv\§fpw DïmImdpïv F¶v F{Xt]À a\Ênem¡p-¶p? C-Xn-\p ]pd-ta ImÀ_¬, 
ss\-{S-P³, kÂ-^À F-¶n-h-bp-sS Hm-Iv-ssk-Up-IÄ, hmXI§Ä Bbn A´co£¯nÂ 
IeÀ¶v, hmbphns\ aen\s¸Sp¯pIbpw sN¿pw.



\nXy-Po-hn-X-¯nÂ aäv ehW§Ä

Bew (K2SO4
.Al2(SO4)3

.24H2O)	þ 	Pe-ip-²o-I-cWw

Xpcniv (CuSO4
.5H2O)	 þ 	IpanÄ\m-in\n 

		  (t_mÀtUm an-{in-X-sa¶-Xv Xp-cn-in-sâbpw  
		  Np-®m-¼v sh-Å-¯n-sâbpw H-cp an-{in-X-amWv.)

Ae-¡p-Imcw (Na2CO3
.10H2O)	þ 	hkv{X ipNo-I-c-Whpw aäpw

Pn]vkw (CaSO4
.2H2O)	 þ 	{]-Xnam \nÀ½m-Ww, dq^nw-Kv

F]vkw kmÄ«v (MgSO4
.7H2O)þ 	h-b-dn-f-¡p¶Xn\pÅ acp-¶v

]T-\-{]-hÀ¯\w

I.	 \nXy-Po-hn-X-¯nÂ D]-tbm-Kn-¡p¶ {][m\ eh-W-§Ä Ah-bpsS cmk-kq{Xw, D]-
tbm-K-§Ä F¶nh Xn«-s¸-Sp¯n ]«nI 3.9 X¿m-dm-¡p-I.

ehWw cmk-kq{Xw D]-tbm-K-§Ä

II.	km[m-cW eh-W-§-fpsS Pe-¯n-
epÅ tebXzw ]cn-tim-[n-¡p-I.

	 DZm: NaCl ebn-¡p¶Xv
	 BaSO4 ebn-¡m¯Xvv

eh-W-§Ä tebtam  
Ate-b-tam BImw
III.	Pe-¯nÂ ebn-¡p¶ eh-W-§-fpsS 

Peo-b -em-b-\n-bpsS A¾-Xzw, £mc-
Xzw, \yq{Sm-enän Ch ]cn-tim-[n-¡p-I.

emb\n
Idn¡v cpNn- In-«-W-sa-¦nÂ D¸v 

Bh-iy-am-Wv. D¸v A[nI-am-bmepw 
Ipd-ªmepw Idn¡pw aäpw cpNn- hy-Xym-k-

ap-ïm-Ip-¶-Xp-sImïv D¸v tNÀ¡p-t¼mÄ 
kq£n-t¡-ï-Xp-ïv. D¸nsâ ]ctem  
s]mSntbm, kuI-cy-¯n\v shÅ-¯n-en«v 
Aen-bn-¨p- H-cp- Ip¸nbntem `c-Wn-bn-
tem AS-¨p-h-bv¡m-dmWv \½psS ]Xn-hv. 
D¸v, shÅ-¯nen«v Cf-¡n-bmÂ ebn¨p 
tNcp¶Xmbn- Im-Wmw. 

ip²-P-e-¯n\v {]tXy-In¨v Hcp 
cpNn-bp-an-Ã. t\tc adn¨p IqSp-XÂ D¸v 
ebn-¡p-t´mdpw D¸p-ckw IqSn-¡qSn hcp-
¶-Xmbn a\-Ên-em-¡mw. ChnsS cïp 
hkvXp-¡-fmWv \mw XpS-¡-¯n-se-Sp-¯-
Xv. shÅhpw D¸pw. Ah -I-eÀ¯n-b-
t¸mÄ D¸p-sh-Åw e`n¨p. shÅ-¯n-Â 

]«nI 3.8
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D¸v ebn-¡p-¶p F¶v kmcw. AXn-\m 
Â shÅw emb-Ihpw D¸v eo\hpw D¸p-
shÅw emb-\nbpw BIp-¶p. 

Ipd¨v D¸v -am-{X-amWv Hcp \n-Ýn-X 
-A-f-hv -P-e-¯n-en«v Cf-¡p-¶-sX-¦nÂ e`n-
¡p-¶Xv A[nIw D¸p-ckw CÃm¯ emb-
\n-bm-bn-cn-¡pw. t\tc adn¨v D¸n«v Cf¡n 
ebn-¸n-¨p hoïpw hoïpw B {]hr¯n 
BhÀ¯n-¨mÂ Ipd¨p Ign-bp-t¼mÄ 
Xs¶ \ap¡v Hcp Imcyw a\-Ên-em-Ipw. 
D¸v emb-\n-bnÂ AÂ-¸mÂ¸w D¸v ebn-

¡msX InS-¡p¶p F¶-v. C¯cw emb-\n 
sb, B Dujvam-hnÂ ]c-am-h[n D¸v \n 
ÝnX Af-hnÂ ebn¨p tNÀ¶Xns\ ]q 
cnX emb\nsb¶v hnfn¡mw. 

D¸n-s\-t¸m-se-bm-bn-cn-¡nÃ ]©-
km-c. cïv _o¡-dnÂ Htc Afhp 
shÅw- FSp-¡pI. ]q-cnX- em-b\n Dïm-
¡m³ thïn-h-cp¶ ]©kmcbpsS 
bpw D¸n-sâbpw Afhp Xmc-Xayw sNbvXv 
tcJ-s¸-Sp-¯p-I.

P-e¯nÂ e-bn-¡m-¯  
t_-cn-bw kÂ-t^äpw 

FI-vkvtdbpw
DZckw_Ônbmb AkpJhpambn 

Bip]{XnbnÂ sNÃpt¼mÄ tUmÎÀamÀ 
km[mcW Bhiys¸Smdp ÅXm-Wv tcm-Kn¡v 
t_cn-bw F-Iv-kv-td F-Sp-¡-W-sa¶Xv. t_cn-
bw F-Iv-kvtdbnÂ D]tbmKn¡p¶ t_cnbw 
kÂt^äv, km{µX IqSnb Hcp shfp¯ s]m 
SnbmWv. Pe¯nÂ H«pw ebn ¡pIbpanÃ. FI-v-
kvtdbpsS s]mXpkz`mhw Ah icoc¯nse 
arZphmb SnjypIfnÂ IqSn IS¶pt]m 
Ipsa¶XmWv. F¶mÂ FÃpt]msebp 
Å ZrVamb `mK§fneq-sS-bmI-s« Ah 
IS¶pt]mInÃ. A-Xp-sIm-ïv FÃv, ]Ãv 
F-¶n-§-s\-bp-Å `mK-§Ä am{Xw ]-cn-tim-
[n-¡m-\m-Wv F-Iv-kv-td km[mcW D-]-tbm-Kn-¡p-¶Xv. 

]t£, hbdv H-gn¸n¨Xn\ptijw t_cn-bw kÂt^-äv emb\n IpSn¸n-¡p-Itbm 
aeZzmc¯neqsS IS-¯p-Itbm sN-bvXmÂ A-¶-\m-f-¯n-sâbpw Ip-S-en-sâbpw D-Z-c-¯n-
sâ-bpw -{]-X-e-§fnÂ t_-cn-bw kÂ-t^-äv ]-än-¸n-Sn-¡p-Ibpw F-Iv-kv-tdI-sf {]-Xn-^-
en-¸n-¡p-Ibpw sN-¿pw. C-Xp-aq-ew F-Iv-kv-td ^n-enw t\m-¡n H-cp hn-ZKv-[ tUm-ÎÀ-¡v 
D-Z-c-kw-_-Ô-am-b A-kpJ-§Ä F-s´m-s¡sb-¶v a-\-Ên-em¡m³ I-gn-bpw. P-e¯nÂ 
e-bn-¡m-¯-Xp-sIm-ïv C-h c-à-¯ntem a-äv ssP-h-{km-h-§-fntem I-e-cp-I-bnÃ. A-Xp-
sIm-ïv t_-cn-bw kÂ-t^-äv  H-cp hn-j]-ZmÀ-°-am-bn«v I-W-¡m-¡p-¶panÃ.
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hnhn-[-Xcw emb-\n-IÄ
H¶n-e-[nIw hk-vXp-¡Ä 

\¶mbn GIm-ßI kz`m-hw- ssI-h-
cn-¡p-t¼m-gmWv AXns\ \mw emb\n 
sb¶v hnfn-¡p-¶-Xv. Hcp Jc-hkvXp 
Hcp {Zmh-I-¯nÂ ebn-¸n-¡p-t¼m-
gmWv emb\n Dïm-IpI F¶mWv  
s]mXp-sh-bpÅ [mc-W. A§-s\-
Xs¶ BI-W-sa-¶n-Ã. 

DZm-l-c-W-̄ n\v tIm-̧ dpw 
kn¦pw Jcmh-Ø-bn-epÅ cïv hkvXp-
¡-fmWv. Ah -cïpw  Dcp¡n kwtbm-
Pn-̧ n¨p I«nbm-¡n-bmÂ In«p-¶Xpw 
Hcp emb\n BWv. A-§s\ In«p¶ 
teml-¡q-«ns\ AYhm Jcem-b-
\n-sb Atembv F¶v hn-fn-¡p¶p. 
tIm-¸dpw kn¦pw tNÀ-¯p-ïm¡p-¶ 
A-tem-bn-bm-Wv ]n¯f AY-hm  
]n¨f ({_mkv) F¶v hnfn-¡p¶Xv. 
AXnÂ, GsX-¦nepw Hcp`mK¯v 
tIm-¸dpw asäm-cp-`m-K-¯v- kn¦pw Bbn 
thÀXncn-¨Ã \ne-\nÂ¡p-¶-Xv. adn¨v, 
Ah cïpw Cgp-In-t¨À¶v GIm-ß-I 
-kz-`mhw ssIh-cn-¡p-¶p. AXp-sImïv 
CsXmcp teml-¡q-«m-Wv. asämcp 
teml-¡q-«mWv t{_m¬kv (shtÅmSv 
AYhm sh¦-ew). tIm¸dpw Sn¶pw 
(shfp-¯o-bw) BWv AXn-e-S-§n-bn-cn-
¡p-¶-Xv. AXpw Hcp emb-\n-bm-Wv.

kzÀ®m-`-cW¡S-¡m-cpsS ]
ckyw {i²n-¨n-«ntÃ? R§-fp-tSXv 916 
tKmÄUv F¶v AhÀ Ah-Im-i-s¸-
Sp-¶-Xnsâ AÀ°sa-´mWv? 1000g- 
B`-c-W¯nÂ 916g ip²kzÀ®hpw 
(tKmÄUv) _m¡n knÂhÀ, tIm¸À 
F¶o teml-§-fp-amWv. A§s\ 
hcp-t¼mÄ 916 kzÀ®w HcpXcw -em-
b-\n-bm-Wv. embIhpw eo\hpw emb- 
\nbpw Jcm-h-Ø-bnÂ¯s¶sb¶v 
am{Xw.

\mw izkn-¡p¶ hmbp F´m-
Wv F¶v H¶v t\m¡mw. AXv Hcp 
HähmX-I-amtWm? AÃ. ]e hmX-I-§-
fpsS an{in-X-am-Wv. apdn-bpsS Hcp aqe-
bnÂ\n-¶v AÂ¸w hmXIw FS-p¯v  
]cn-tim-[n-¨mepw apdn-bpsS atäXv 
`mKs¯ hmbp FSp¯v ]cn-tim-[n-
¨mepw, e`n-¡p¶ ^ew H¶p-X-s¶-
bm-bn-cn¡pw. 78% ss\{S-P-³, 21%  
HmIvkn-P³, 1% BÀK¬ XpS-§n-b-h-bmWv  
hmbp-hnse {][m\ LS-I-§Ä. AXp-
sImïv A´-co£ hmbphpw Hcp emb-\n 
bmsW¶v a\-Ên-em-¡mw.

A´-co-£-hm-bp-hnsâ 
hnhn-[-L-S-I-§Ä

Nn{Xw 3.8 A´-co-£-hm-bp-hnsâ LS-I-§Ä



tkmUm-sh-Å-¯nÂ A-S-§n-bn-cn-
¡p¶ eo\w F-´mWv?

Zmln-¡p-t¼mÄ \mw IpSn-¡p¶ 
tkmU-sb-´m-Wv? tkmUm-¡p¸n Xpd-
¡p-t¼mÄ AXnÂ\n¶v Ipan-f-IÄ Db-

em-b\n embIw eo-\w

D¸p-shÅw Pew D-¸v

tkmUm-shÅw Pew ImÀ_¬ssUHmIvssk-Uv

Xpcn-ip-em-b-\n Pew Xp-cniv
]«nI 3.10

cp¶Xv ImWmw. Pe-¯nÂ AXn-k-
½À±-ap-]-tbm-Kn¨p ImÀ-_¬ssUHm-Iv 
sskUv ebn¸n-¨mWv tkmUm-shÅw 
Dïm-¡p-¶-Xv. tkmUm-sh-Åhpw Hcp 
emb-\n-bmWv F¶v a\-Ên-em-¡mw.

 KmV-X	
IqSpXÂ D¸n-Sp-t¼mÄ D¸p-sh-

Å-¯nsâ KmVX IqSp¶p F¶v \mw 
a\-Ên-em-¡n. 916 kzÀ®m-`-c-W-¯nÂ 
F{X Afhv kzÀ®hpw F{X Afhv 
eo\-§-fp-amWv DÅ-sX¶pw \mw  
]Tn-¨p. ip² kzÀ®-¯nsâ Af-
hp-Ip-d¨v Ign-ªmÂ In«p-¶Xv 
tIm¸-dn-sâbpw knÂh-dn-sâ 
bpw KmVX IqSnb kzÀ®-am-bn-cn-
¡p-sa¶pw a\-Ên-em¡n.

F´mWv KmVX? KmV-Xsb 
F§s\ \nÀh-Nn-¡mw?

Hcp \nÝnX Afhv emb 
-\n-bnÂ F{X Afhv eo\w AS-
§n-bn-cn-¡p¶p F¶Xv  h¨p 
KmVX \nÀW-bn-¡-s¸-Spw. DZm-
l-c-W-¯n\v 100 {Kmw emb 
\nbnÂ 10 {Kmw D¸v AS-§n-bn-«pïv 
F¦nÂ AXns\ 10 iX-am\w D¸p-
shÅw F¶v hnfn-¡mw. 

HcmÄ X¿m-dm-¡nb D¸p-sh-
Å-¯nsâ KmVX 15 iX-am\w 
BWv F¶v ]d-ªmÂ AXnsâ 

AÀ°-sa-´m-Wv? 15 {Kmw D¸mWv 100 {Kmw 
emb-\n-bn-ep-ÅXv F¶v a\-Ên-em-¡p-I. 

\n§-tfmSv Hcp D¸pemb-\n-bp-
ïm-¡m³ ]dªmÂ Hmtcm-cp-¯cpw 
Dïm-¡p¶ D¸p-em-b-\n-bnÂ AS-
§n-bn-cn-¡p¶ D¸n-tâbpw shÅ-¯n-
tâbpw Afhv hyXy-kvX-am-bn-cn-¡m 
\mWv km[yX. AXp-sIm-ïp-Xs¶ Ah 
-sbÃmw  D¸p-em-b-\n-Ifm-sW-¦nepw KmV-
X-bnÂ hyXy-kvXX ]peÀ¯psa¶v 
kmcw. Hmtcm-cp-¯cpw D]-tbm-Kn¨ D¸n- 
sâbpw Pe-¯-nsâbpw Af-hv hyXy-kvX-
am-bn-cn¡pw F¶XpsIm-ïmWv C§s\ 
kw`-hn-¡p-¶-Xv. AXp-sImïp Xs¶ 
Hcp emb-\n Dïm¡p-t¼mÄ, emb-
I-¯nsâbpw eo\-¯nsâbpw Afhv  
{][m-\-am-Wv. Hcp \nÝnX Afhv emb-
\n-bnÂ AS-§n-bn-cn-¡p¶ eo\-¯nsâ 
Afhns\bmWv KmVX F¶p hnfn-¡p-
¶Xv. 

H¶mw A[ym-b-¯nÂ F´mWv 
tamÄ F¶v \mw ]Tn-¨n-cp-¶p. Hcp tamÄ 
eo\w Hcp enäÀ emb-\n-bnÂ ebn-¨ncp-
¶mÂ {]kvXpX emb-\n-sb Hcp tam-
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fmÀ em-b-\n- F¶p hnfn¡mw. AXp-
sImïpXs¶ Hcp enäÀ emb-\n-bnÂ 
F{X tamÄ eo\w AS-§n-bn-cn-¡p-¶p 
F¶XmWv emb-\n-bp-sS samfm-cn-än F¶v 
a\-Ên-em¡mw. 

tkmUnbw t¢mssd-Unsâ  X·m
-{Xm-`mcw 58.5 BWv. AXm-bXv Hcp tamÄ 
tkmUnbw t¢mssd-Unsâ `mcw 58.5 {Kmw 
BWv. 58.5 {Kmw tkmUnbw t¢mssdUv 
Pe-¯nÂ ebn-¨v Hcp enäÀ emb-\n
-bm-¡n-bmÂ \n§Ä¡v e`n-¡p-¶-Xv Hcp tam-
fmÀ tkmUnbw t¢mssdUv emb\n BWv.

]T-\-{]-hÀ-¯-\w
H-cp en-äÀ tkm-Un-bw ssl-t{Um-Iv-ssk-
Uv em-b-\n-bnÂ, 2 tamÄ tkm-Un-bw ssl-
t{Um-Iv-ssk-Uv B-Wv D-Å-Xv. F-¦nÂ em-
b-\n-bp-sS  sam-f-mcn-än F-{X-bm-bn-cn-¡pw?

ckX{´-¯nse {]mtbm-KnI ]co-
£-W-§Ä¡mbn emb-\n-IÄ Dïm-¡p-
t¼mÄ Gähpw IqSp-XÂ {i²n-t¡ï 
H¶mWv Ah-bpsS samfm-cn-än. 

]T-\-{]-hÀ¯\w
IhÀ]m-ensâ ]pd¯v A¨-Sn-¨n-

cn-¡p-¶Xv hmbn¨v AXnÂ AS-§n-bn-cn-
¡p¶ sImgp-¸nsâ Afhv F{X iX-am-\-
am-sW¶v Isï¯pI.

eo\w thKw eb-n¨pthm

tkm¸p-I-jWw

Idn-bp¸v

Xpcniv

tXbne

Ipcp-ap-fIv 

hn\m-Kncn

a®v

shfn-s¨®

]«nI 3.11

AS-§n-bn-cn-¡p-¶p F¶mWXnsâ AÀ
°w. 8% KmVXbpÅ 200mL D¸p-shÅw 
Dïm-¡m-\mbn F v́ sN¿pw? hni-Z-am-¡pI. 

`qan-bpsS 70 iX-am\w IS-em-Wv. 
ISÂshÅw \nc-h[n eh-W-§Ä ebn-¨p-
tNÀ¶ Hcp emb-\n-bm-Wv. GI-tZiw 3.5 
iX-am\w eh-W-§Ä BWv ISÂ shÅ-
¯nÂ AS-§n-bn-cn-¡p-¶-Xv. AXp-sIm-ïm-
Wv ISÂsh-Å-¯nÂ\n¶v D¸v Dïm-¡p-
hm³ Ign-bp-¶-Xv. tkmUnbw t¢mssd-Un\v  
]pdta aáo-jyw, ImÂkyw F¶n-h-bpsS 
eh-W-§fpw ISÂsh-Å-¯n-e-S-§n-bn-«p-
ïv. ISÂshÅ¯nse eh-W-§Ä amän 
ip²o-I-cn¨p IpSnshÅw Dïm-¡p-¶ coXn 
]e cmPy-§fpw Ah-ew-_n-¡p-¶p-ïv.

  
]T\{]hÀ¯\w
2 tamfmÀ D¸p-em-b\n F§-s\-bp-ïm-¡mw?
1.5 tamfmÀ A¸-¡mc em-b\n F§s\
bpïm¡mw?

apdnhpïmb i-co-c-`m-Khpw \mkm-
Zzm-c-§fpw aäpw hr¯n-bm-¡m³ thïXv 
0.91 iX-am\w (W/V) D¸p-em-b-\n-bm-Wv. 
ChnsS W/V F¶pt±-in-¡p-¶Xv 0.91g  
tkmUnbw t¢mssdUv 100mL emb\n-bnÂ 
AS-§n-bn-cn-¡p¶p F¶m-Wv.

 

Z ´ - k w - c - £ - W -
¯n\pw aäpw Bân-sk- 
]vän-¡mbn D]-tbm-Kn-
¡p¶ 3% ssl{UP³s]
tdm-IvsskUv emb-\nbnÂ 
ssl{U-P³ s]tdm-Iv 
sskUv BWv eo\w.

hn\m-KncnbpsS ]pd 
¯v km[m-cW 5% vinegar 
F¶v FgpXn-bn-cn-¡p-a-tÃm. 
F¶p-h-¨mÂ 5 {Kmw hn\m-
Kncn 100 {Kmw emb-\n-bnÂ 

\n§Ä¡v ]co-£n¡mw þ Pe¯nÂ 
Fs´ms¡ ebn¡pw 
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NaCl + H2O ]mÂ + H2O

tNm¡-p-s]mSn  + H2O

Nn{Xw 3.9 hnhn[ 
emb-\n-IÄ

•	 ]ZmÀ°w ASn-ªXv GXv _o¡-dn-emWv?
•	 ]ZmÀ°w ImWm³ km[n-¡m-¯Xv GXv _o¡-dn-emWv?
• 	 taÂ¸-dª aq¶v _o¡dn-eqsSbpw {]Im-iw IS-¯n-hn-Sp-I. CXn-\mbn 
	 \sÃmcp tSmÀ¨v D]-tbm-Kn-¡mw. {]Imi]mX ImWm³ km[n-¡p-¶Xv  

GXnemWv?
• 	 taÂ hn-h-cn¨ Hmtcm an{in-X-hpw ^nÂäÀ t]¸-dp-]-tbm-Kn¨v Acn-¡p-I. 

F´v kw`hn-¡p-¶p?

Cu ]co-£-W-§-fpsS \nco-£-W-§Ä C{]-Im-c-am-sW¶v ImWmw.

]co-£-W-§Ä
\nco-£-W-§Ä

_o¡ÀþF _o¡Àþ_n _o¡Àþkn

A\-¡msX  
hbv¡p¶p

]ZmÀ°w  
ASn-bp-¶nÃ 

]ZmÀ°w  
ASn-bp-¶nÃ 

]ZmÀ-°w  
ASn-bp-¶p

{]Imi _ow  
IS-¯n-hn-Sp¶p

{]Im-i-]mX  
Zriy-aÃ

{]Im-i-]mX Zriy 
amWv

{]Im-i-]mX  
Zriy-am-Wv

^nÂäÀ t]¸À  
D]-tbm-Kn¨v  
Acn-¡p-¶p

Acn¨v thÀXn-cn-¡m³ 
]äp-¶nÃ

Acn¨v thÀXn-cn-¡m³ 
]äp-¶nÃ

Acn¨v thÀXn-cn-¡m³ 
km[n-¡p¶p

]«nI 3.12

sImtfm-bn-Up-IÄ
hnhn-[-Xcw emb-\n-IÄ 

]cn-Nn-X-am-W-tÃm? FÃm emb-
\n-Ifpw an{in-X-§-fm-Wv. an{in-X-
§Ä GIm-ßI an{in-X-§tfm 
(DZm: ]©-kmc emb-\n) AsÃ-
¦nÂ `n¶m-ßI an{in-X-§tfm 
(DZm: sNfn-sh-Åw) Bbn-cn-¡pw.

]T-\-{]-hÀ-¯-\w
Hcp ]co-£Ww sNbvXp-

t\m-¡mw. aq¶v _o¡-dp-I-fnÂ 
Htc Af-hnÂ Pe-sa-Sp-¡p-I. 
H¶m-a-t¯-XnÂ Ipd¨v Idn-
bp¸pw cïm-a-t¯-XnÂ Ipd¨v 
]mepw aq¶m-a-t¯-XnÂ Ipd¨v  
tNm¡p-s]m-Snbpw IeÀ¯p-I. 
\¶mbn Cf-¡n-b-tijw aq¶v 
_o¡-dp-Ifpw Ipd-¨p-k-abw A\-
¡msX hbv¡p-I. Hmtcm¶nepw 
F´p kw`-hn¡p-¶p-sh¶v {i²-
tbmsS \nco-£n-¡p-I.
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Nn{Xw 3.10 tImtfm-bn-Up-I-fpsS {]Im-i-hn-k-cWw

\nco-£-W-§-fnse hyXym-
k¯n\p-Im-cWw AXnse IWn-I-
I-fpsS hen-¸-¯n-epÅ hyXn-bm-\-am-
Wv.

_o¡À H¶n-teXv Hcp 
bYmÀ° emb-\n-bm-Wv. _o¡À 
cïn-teXv Hcp sImtfm-bnUmWv. 
F¶mÂ _o¡À aq¶n-teXv Hcp 
kkvs]³j\mWv.

bYmÀ° emb-\n-bnÂ eo\ 
IW§fpsS hen¸w Xosc Ipd-hm-
Wv. Ah \á-t\-{X-§ÄsImïv 
ImWm³ Ign-bnÃ. Xosc sNdnb 
IW-§-fm-b-Xn-\mÂ Ahbv¡v {]
Im-is¯ hnkcn-¸n-¡m³ km[n-¡p-
¶n-Ã. ^nÂäÀ t]¸-dp-]-tbm-Kn¨v 
thÀXn-cn-¡m\pw km[n-¡n-Ã.

sImtfm-bn-Up-I-fnÂ AÂ¸w 

-IqSn henb eo\ IW-§fmWv. Ah 
{]Im-is¯ hnk-cn-¸n-¡p-¶p. AXn-\m 
Â {]Im-i-]mX Zriy-am-Wv. F¶mÂ 
IWn-I-Isf km[m-cW ^nÂäÀ t]¸-
dp-]-tbm-Kn¨v Acn-¨p- thÀXn-cn-¡m³ 
km[n-¡n-Ã. kkvs]³j-\p-I-fnÂ 
IWnI-I-fpsS hen¸w IqSp-X-emWv. 
Ah \á-t\-{X-§ÄsImïv ImWm³ 
km[n-¡p-¶p. Ah {]Im-is¯ hnk-
cn-¸n-¡p-¶p. thKw ASn-bp-¶p. ̂ nÂäÀ 
t]¸À D]-tbm-Kn¨v thÀXn-cn-¡m³ 
km[n-¡p-¶p.
]T-\-{]-hÀ¯\w

bYmÀ° emb-\n, sImtfm-bn-
Uv, kkvs]³j³ F¶n-h-bpsS Hcp 
hni-I-e\w \S¯n Ah-bpsS KpW-
§Ä Xmc-Xayw sNbvXv NmÀ«v \nÀ½n-
¡p-I.

Kp-W-§Ä bYmÀ° emb\n sImtfm-bnUv kkvs]³-j³

IWn-I-I-fpsS hen¸w

{]Im-i-]mXbpsS coXn

^nÂäÀ t]¸dp]-tbm-Kn-
¨pÅ thÀXn-cn-¡Â

]ZmÀ°-§Ä  
ASn-bp-¶Xnsâ coXn

]«nI 3.13
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sImtfm-bn-Up-IfpsS kz`mhw 
F´v? Ah-bpsS eo\ IWn-I-I-
fpsS hen¸w bYmÀ° emb-\n¡pw 
kkvs]³j\pw CS-bn-em-bn-cn-¡pw. 
km[m-c-W-ambn Ah-bpsS IWnI-
hen¸w 1þ100 \mt\m-ao-äÀ Bbn-cn-
¡pw. \mw \ntXy\ ImWp¶ Iªn-
shÅw Hcp sImtfm-bnUmWv.

FÃm sImtfm-bn-Up-IÄ¡pw 

cïv {][m\ LS-I-§Ä Dïm-bn-
cn-¡pw. Ah Unkvt]Àj³ aoUn-
bw, Unkvt]ÀkvUv t^kv F¶n-h 
-bm-Wv. sImtfm-bn-Up-IÄ¡v {][m 
-\-ambpw 8 D]-hn-`m-K-§-fpïv-v. Cu 
D]-hn-`m-K-§Ä taÂ¸dª cïv 
LS-I-§-fpsS `uXnI Ah-Ø-bv¡-
\p-k-cn-¨mWv hyXym-k-s¸-«n-cn-¡p-¶-
Xv. (]-«nI 3.14)

Xmsg ]d-bp¶ ]«nI {i²n-¡p-I.

{Ia 
\w.

sImtfm-bnUv
Unkvt]À-j³ 

aoUnbw
Unkvt]ÀkvUv 

t^kv 
{][m\ DZm-l-c-W-§Ä

1. tkmfn-Uv tkmÄ Jcw Jcw cXv\-§Ä

2. PÂ Jcw {ZmhIw sh®, Pmw, ]mÂ¡-«n

3. tkmfnUv t^mw Jcw hmX-Iw dºÀ sa¯

4. tkmÄ {ZmhIw Jcw Iªn-sh-Åw

5. FaÂ-j³ {ZmhIw {ZmhIw ]mÂ, s]bnâv

6. t^mw {ZmhIw hmX-Iw tkm¸v]-X

7. Gtdm-tkmÄ hmXIw Jcw ]pI, s]mSn-¡m-äv

8. enIznUv Gtdm-tkmÄ hmX-Iw {Zmh-Iw aqSÂaªv, ImÀ-taLw

]«nI 3.14 hnhn-[-Xcw sImtfm-bn-Up-I-Ä

cïv hmX-I-§Ä ]c-kv]cw ]qÀ®-ambn Ie-cp-¶-Xn-\mÂ Ah tNÀ¶v 
Hcn-¡epw sImtfm-bnUv cq]-s¸-Sp-I-bn-Ã.

]T-\-{]-hÀ¯\w
\nXy-Po-hn-X-¯nÂ \mw D]-tbm-Kn-¡p¶ {][m\-s¸« sImtfm-bn-UÂ 

]ZmÀ°-§Ä hni-I-e\w sNbvXv sImtfm-bn-Up-I-fpsS D]-hn-`m-K-§-fpsS 
]«n-I-bnÂ tNÀ¡p-I.
Hcp ]co-£Ww sNbvXp-t\m-¡mw

Hcp _o¡-dnÂ 50 anÃoen-äÀ Pe-sa-Sp¯v AXnÂ 2 {Kmw tkmUnbw 
Xtbm-kÄt^äv CSp-I. ebn-¸n-¨- tijw Cu emb\n Hcp {]Im-i-]m-X-bnÂ 
{Iao-I-cn-¡p-I. CXn-te¡v t\À¸n¨ sslt{Um-t¢m-dnIv BknUv tNÀ¡p-I. 

\mt\m-ao-äÀ
km[m-c-W-bmbn Bä-§Ä, X·m-{X-IÄ XpS-§nb sNdnb 

IW-§sf Af-¡p¶ bqWn-ämWv \mt\m-ao-äÀ. 
CXv Hcp aoä-dnsâ iX-tIm-Sn-bn-sem-cw-i-amWv (1nm = 10-9m)



Ipd-¨p-k-abw \nco-£n-¡p-I.
cmk-{]-hÀ-¯-\- ^-e-ambn sIm 

tfm-bn-UÂ cq]-¯n-epÅ kÄ^À Dïm-
Ip-¶p. {]Im-i-]mX cq]-s¸-Sp-¶p. cmk-
{]-hÀ¯-\-¯nsâ Ah-km\w kÄ^À 
kkvs]³j³cq]-¯nÂ ASn-bp-¶p.

Nn{Xw 3.11 sImtfm-bn-UÂ kÄ^À

 Na2S2O3 + 2HCl  2 NaCl + S + SO2 + H2O

sImtfm-bn-Up-I-fpsS {][m\ 
KpW-§Ä

HmSpsImtïm HmesImtïm 
taª sI«n-S-§-fn-se hnS-hp-I-fn-eq-sS 
bpw P\m-e-bn-eq-sSbpw aäpw {]Im-i 
civan-IÄ IS-¶p-h-cp-t¼mÄ Ah-bpsS  
]m-XbnÂ s]mSn-]-S-e-§Ä hyà-ambn 
ImWp-¶Xv {i²n-¨n-«pï-m-Ip-atÃm. CXv 
kw`-hn-¡p-¶Xv s]mSn-]-S-e-§Ä {]Im-
is¯ hnk-cn-¸n-¡p-¶-Xp sIm-ïm-Wv. 
s]mSn-]-S-e-§fnse IWn-I-h-en¸w sIm 
tfm-bn-Up-I-fptSXn-\v Xp-ey-amWv.

sImtfm-bn-UÂ IWn-I-I-fnÂ X«n 
{]Imiw hnk-cn-¡p¶XmWv Sn³UÂ 
{]`mhw F¶-dn-b-s¸-Sp-¶-Xv. 

-
Hcp ]co-£Ww sNbvXp-t\m-¡mw

Hcp ]-c-¶-]m-{X-¯nÂ Ipd¨v 

shÅsaSp-¡p-I. AXn-te¡v Ipd¨v  
]qs¼m-Sn-IÄ hnX-dp-I. ]m{Xw A\-
¡msX hbv¡p-I. F´v kw`hn-¡p-¶p-
sh¶v \nco-£n-¡p-I.

]qs¼m-Sn-IÄ {Iacln-X-ambn 
Nen¡p-¶-Xmbn ImWmw. CXn-\p- Im-cWw 
Pe-X-·m-{X-I-fpsS Ne-\-amWv. AXn-\-\p-
kr-X-ambn Pe-¯n-\p -ap-I-fn-epÅ ]qs¼m-
Sn-Ifpw {Ia-cln-X-ambn Nen-¡p-¶p.

sImtfm-bn-Up-I-fnÂ C¯-c-¯n-
epÅ {]Xn-`mkw kÀÆ-km-[m-c-W-am-Wv. 
CXmWv {_uWn-b³ Ne\w F¶-dn-b-s¸-
Sp-¶-Xv.

Nn{Xw 3.18 tdm_À«v {_u¬ (1773-þ1858)

]T-\-{]-hÀ¯\w
\nXy-Po-h-nX-¯nÂ \mw D]-tbm-Kn-

¡p¶ sImtfm-bn-UÂ ]ZmÀ°§-fpsS 
Hcp ]«nI X¿m-dm-¡p-I.

sImtfm-bn-Up-IÄ þ \nXy-Po-hnX¯nse 
D]-tbm-K-§Ä

a\p-jy-càw Hcp sImtfm-bnUv 
BWv. Hcp sImtfm-bn-Uns\ Ah-jn- 
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]vX-s¸-Sp-¯m³ A\p-tbm-Py-amb Hcp 
ehWw tNÀ¯mÂ aXn-bm-Ipw. DZm-
l-c-W-¯n\v Hcp sNdnb apdn-hnÂ  
\n¶pÅ cà-{kmhw \nÀ¯m³ hocyw 
-Ip-dª s^-dnIv t¢mssdUv emb-\n 
AÂ¸w D]-tbm-Kn-¨mÂ aXn.  D¸v tNÀ-
¡p-t¼mÄ ]mÂ ]n-cn-bp¶Xv a-säm-cp D-Zm-
l-c-W-amWv.

Ubm-en-knkv
Af-hnÂ IqSp-XepÅ eh-W-

¯nsâ km¶n²yw Hcp sImtfm-bn-Unsâ 
Ønc-Xsb _m[n-¡pw. sImtfm-bn-Un-

Nn{Xw 3.12 Ubm-en-knkv bqWnäv

s]bnâp-IÄ
hoSp-I-fpsS `n¯n-bnÂ ]qim- 

\mbn \mw km[m-cW D]-tbm-Kn-¡p¶ 
FaÂj³ s]bnâp-IÄ sImtfm-bn-Up-I-
fm-Wv.

Pe-ip-²o-I-cWw
A-ip-² -P-e-¯nÂ ImW-s¸-Sp¶ 

Agp¡v sImtfm-bn-UÂ cq]-¯n-epÅ 
IWn-I-I-fm-Wv. A\p-tbm-Py-amb eh-
W-§Ä D]-tbm-Kn¨v sImtfm-bn-Up-IÄ 
Ah-£n-]vX-s¸-Sp-¯m³ km[n-¡p-a-tÃm. 
AXn-\mÂ sNfn- I-eÀ¶ -Pew ip²o-I-cn-
¡p-¶-Xn\v Bew D]-tbm-Kn-¡mdpïv.

A´-co-£- a-en-\o-I-cWw XS-bm³
hnj-en-]vX-amb ]pIbpw 

ImÀ_¬ Xcn-Ifpw s]mSn-]-S-e-§ 
fpw hym]n-¡p-¶Xv XS-bm³ Ahsb 
Ah-£n-]vX-s¸-Sp-¯n-bmÂ aXn-bm-hpw. 
sshZypX aWvU-e-¯nsâ klm-b-
t¯msS CXv thKw km[y-am-Ipw. CXn- 
\mbn D]-tbm-Kn-¡p¶ Hcp b{´-amWv 
tIm{SÂ {]nkn-¸n-tä-äÀ. ^mIvS-dn-I-fnÂ  
\n¶p hcp¶ ]pI C¯-c-¯nÂ BWv 
hnj-ap-à-am-¡m-dv.

Nn{Xw 3.13 tIm{SÂ {]nkn-¸n-tä-äÀ

t¼mÄ cà-¯nse eh-W-¯nsâ Afhv 
IqSp-Ibpw Aip-²-am-hp-Ibpw sN¿p-¶p. 
Cu Ah-k-c-¯n-emWv Ubm-en-knkv th-
ïn-h-cp-¶Xv.

sâ Ønc-X-bv¡mbn A[n-I- e-h-Ws¯ 
\o¡w sN¿p-¶ ip²o-I-cW {]{In-b-bm-
Wv Ubm-en-kn-kv.

cà-¯nsâ ip²o-I-cW¯n 
\pw U-bm-en-kn-kv D-]-tbm-Kn-¡p¶p. 
cà-¯nÂ eh-W-¯nsâ Afhv Ipd-
¡m-\m-Wn-Xv. ico-c-¯nÂ hr¡I-fm-Wv 
km[m-c-W-bmbn càw ip²o-I-cn-¡p-
¶-Xv. F¶mÂ hr¡-IÄ XI-cm-dn-em-hp-
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sImtfm-bn-UÂ acp-¶p-IÄ

sImtfm-bn-UÂ cq]-¯nÂ \
ÂIp¶ acp-¶p-IÄ hf-sc-thKw ico-
c-¯n-te¡v BKn-cWw sN¿-s¸-Sp-I 
bpw {]hÀ¯n-¡p-Ibpw sN¿p-¶p. ]e 
Bân-_-tbm-«n-¡p-Ifpw sImtfm-bn-UÂ 
cq]-¯nemWv \Â-Ip-¶Xv.

Agn-apJ¯v Xpcp¯v (UÂä) Dïm-Ip-¶-Xv

\Zo-Pew Hcp sImtfm-bn-UÂ emb\nbmbn ]cn-K-Wn-¡mw. \Zo-Pew kap-{Z-¯n-\-
Sp¯v Agnap-J-s¯-¯p-t¼mÄ ISÂ Pe-¯nÂ ebn-¨n-cn-¡p¶ [mcmfw eh-W-§-fpsS 
km¶n-²y-¯nÂ Ah£n]vXs¸Sp-Ibpw UÂä Dïm-hp-Ibpw sN¿p¶p. \Zo-ap-J-¯nÂ 
C§-s\-bpïm-Ip¶ UÂäbnse a®v hf-sc-b-[nIw eh-W-§Ä AS-§nbncn-¡p-¶Xp-
sImïv XnI¨pw ^e-`q-bnjvTam-bn-cn-¡pw.

Nn{Xw 3.14 sImtfm-bn-UÂ 
acp-¶p-IÄ

Nn{Xw 3.15 Agn-apJw

• 	B-kn-Up-I-fp--sSbpw BÂ-¡-en-I-fp--sSbpw kz`m-h k-hn-ti-jX-IÄ thÀ-Xn-cn-¨-dn-
ªv ]-«n-I-s¸-Sp-¯p¶p.

• 	 pH kv-sI-bn-en-sâ {]-tbm-Kw hn-i-Z-am-¡p¶p.
• 	e-h-W-§-fp-sS s]m-Xp-kz-`mhw, D-]-tbmKw, A-h-bp-sS A-tbm-Wo-Ic-Ww F¶n-h hn-

i-Zo-I-cn¡m³ I-gn-bp¶p.
•	 \nÀ-Æo-coI-c-W    cm-k-{]-hÀ-̄ -\-hpw,    C-Xnsâ    {]m-tbmKn-I   D-]-tbm-K-§fpw     Xn-cn-̈ -dn-ªv  

hn-i-Z-am-¡p¶p.
• 	hnhn-[ em-b-\n-I-sfbpw A-h-bp-sS Km-V-X kq-Nn-¸n¡p-¶ co-Xn-I-sfbpw Ip-dn-¨v hn-i-

Zo-I-cn-¡p¶p.
• 	hn-hn-[X-cw sIm-tfm-bn-UpIÄ, A-h-bp-sS Kp-W-[À-½§Ä, \n-Xy-Po-hn-X-¯n-se A-h-

bp-sS D-]-tbmK-§Ä F¶n-h hn-i-Zo-I-cn-¡p¶p.

{][m-\ 
]T-\-
t\-«-§Ä

]T-\-{]-hÀ-¯\w
\nXy-Po-hn-X-¯nÂ sImtfm-bn-Up-I-fpsS IqSp-XÂ D]-tbm-K-§-Ä hni-I-e\w 

sN¿pI (A-[ym-]-I- k-lm-b-t¯m-sS).
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]cn-io-e-\ tNm-Zy§Ä

1. 	A-¾-§-fpw, £m-c-§-fpw X-½n-ep-Å hy-Xymk-§Ä F-s´Ãmw?

2. 	tkz-Zn-X-P-e-̄ n-\v A-¾-Kp-W-amtWm    £m-c-Kp-W-am-tWm     AtXm \yq-{S-em-tWm? F§-s\  
Xn-cn-¨-dn-bmw.

3. 	\nÀ-ho-cy{]-hÀ¯-\w F-¶m-se´v? c-ïv D-Zm-l-cW-§Ä \Â-Ip-I.

4. 	i-cntbm sXtäm F-¶p hy-à-am-¡p-I.

	 a)	 ss\-{Sn-Iv B-kn-Uv Nph-¸v en-äv-a-kn-s\ \o-e-bm-¡p¶p.

	 b)	 tkm-Un-bw ssl-t{Um-Iv-sskUpw ssl-t{Um-t¢m-dn-Iv B-knUpw ]-c-kv]-cw  
\nÀ-ho-cy-am-¡n tkm-Un-bw-t¢m-ssdUpw P-ehpw D-ïm-Ip¶p.

	 c)	 tkm-Un-bw ssl-t{Um-Iv-ssk-Uv \o-e en-äv-a-kn-s\ Nph-¸v \n-d-ap-Å-Xm-¡p¶p.

	 d) 	£m-c-§-fp-sS km-¶n²yw Z-´-£-b-¯n-\p Im-c-W-am-Ip¶p.

	 e) 	cmkkq-N-I§Ä B-kn-Un-epw BÂ¡-en-bnepw hy-Xykv-X \nd-§Ä Im-Wn-
¡p¶p.

5.	Imc-Ww hy-à-am¡pI

	 a) 	A-kn-Un-än A-\p-`-h-s¸-Sp-¶ hy-àn¡v Aâm-kn-Uv Sm-_ve-äv- \ÂIp¶p.

	 b) 	D-dp-¼p-I-Sntb-ä `mK-¯v I-eman³ tem-j³ ]p-c-«p¶p.

	 c) 	^m-Î-dn-I-fn-se a-en-\P-ew ]p-d-t¯-¡v H-gp-¡n-hn-Sp-¶-Xn-\p ap³-]v t_-kv tNÀ-¯v  
\nÀ-ho-cy-am-¡p¶p.

	 d) 	tkz-Zn-XP-ew ssh-Zyp-Xn I-S-¯n-hn-Sp-¶nÃ, F¶mÂ a-g-sh-Åw ssh-Zyp-Xn I-S-¯n-
hn-Sp¶p.

	 e) 	]mÂ ]p-fn-¨v ssX-cm-Ip-t¼mÄ pH aqeyw Ip-d-bp¶p.

	 f) 	 ¹m-ÌÀ Hm-^v ]m-co-kv CuÀ-¸-cln-X ]m-{X-§fnÂ kq-£n-¡p¶p.

6. 	c-ïp cm-k- kq-N-I§fp-sS t]-sc-gp-Xp-I.

7. 	tkm-Um-¡mcw, sdm-«n-¡m-cw, »o-¨nw-Kv ]u-UÀ F-¶n-h-bp-sS c-ïv D-]-tbmK-§Ä kq-
Nn-¸n-¡p-I.

8. 	ssl-t{Um-t¢m-dn-Iv B-knUv, tkm-Un-bw ssl-t{Um-Iv-sskUv, ]-©km-c emb-\n 
Ch-sb a-ªÄ-s¸m-Sn D-]-tbm-Kn-¨v Xncn-¨-dn-bp¶Xv F§-s\?

9. 	H-cp em-b-\nbnÂ \o-e en-äva-kv \o-e-bm-bn¯-s¶ Xp-S-cp-¶p-sh¦nÂ B em-b-\n-bp-sS  
kz-`m-hw F-´m-bn-cn-¡pw?

10.	sam-fm-cn-än F¶mÂ F´v?

11.	F-´m-Wv sIm-tfm-bnUv?

12.	sIm-tfm-bn-Un-sâ {][m-\ KpW-§Ä F-s´Ãm-amWv?

13.	H-tc \n-d-¯n-ep-Å sIm-tfm-bnUpw em-b-\nbpw F§-s\ Xn-cn-¨-dn-bmw?

14.	tkmÄ, sPÂ, F-aÂ-j³ F¶n-h F-s´-¶v hy-à-am-¡p-I.

15.	Hcp hm-X-Iw a-säm-cp hm-X-I-hp-am-bn tNÀ-¶v sIm-tfm-bn-Uv cq-]-s¸-Sp-¶nÃ. Imc-Ww hn-i-Z 
-am-¡pI.
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•	 tem-l-ZypXn
•	 tem-l-§-fp-sS k-hnti-j kz-`m-h-§Ä
•	 tem-l-§-fp-sS cm-k-KpW§Ä
•	 A-´-co-£ hm-bp-hp-am-bp-Å {]-hÀ¯\w
•	 P-e-hp-am-bp-Å {]-hÀ¯\w
•	 B-kn-Up-am-bp-Å {]-hÀ¯\w
•	 t_-kp-I-fp-am-bp-Å {]-hÀ-¯-\w
•	 tem-l-§-fp-sS {In-bm-ti-jnt{iWn
•	 BtZ-i cm-k-{]-hÀ-¯-\-§Ä
•	 tem-l-\mi\w
•	 tem-l-\mi-\w X-S-bm-\p-Å {][m-\ amÀ-¤-§Ä
•	 tem-l-k-¦c§Ä
•	 tem-l-k-¦c-§Ä þ D-]-tbmK§Ä
•	 tem-l\nÀ-½mWw
•	 [m-Xp¡Ä
•	 A-bn-cpIÄ
•	 I-cnaWÂ
•	 tem-l-\n-jv-IÀjWw
•	 tem-l-\n-jv-IÀ-j-W-¯n-se L«§Ä
•	 tem-l-\n-jv-IÀj-Ww þ C-cp¼v
•	 A-teml-§Ä þ s]m-Xp-kz-`mh§Ä
•	 A-tem-l-§-fp-sS Nn-e {][m-\ cm-k-Kp-W-§Ä
•	 Hm-Iv-kn-P³ (O2)•	 Hm-Iv-kn-P³ F§-s\ \nÀ-½n-¡mw
•	 ssl-{UP³ (H2)•	 ss\-{SP³ (N2)•	 Pew (H2O)
•	 ITn-\-P-ehpw ar-Zp-P-ehpw
•	 AtamWnb (NH3)•	 ImÀ-_¬ ssUHm-Iv-sskUv (CO2)•	 kÄ^yq-cn-Iv B-knUv (H2SO4)•	 cq-]m-´-c-Xzw (A-tem-t{Sm-¸n)
•	 ssP-hcm-k L-S-I-§-fn-se tem-l A-tem-l km-¶n-²y§Ä



{InkvXp-hn\v 3000 hÀj-§Ä¡v 
apt¼ XpS§n {InkvXp-hn\v 1000 hÀj-
§Ä¡v apt¼ Ah-km-\n¨ Hcp Ime-L-
«-amWv sh¦-e-bpKw.''

""hnhn-[-§-fmb teml-§sf ]pS-]m 
I {In-b-bn-eqsS ]e-Xcw D]-tbm-K-§Ä¡v 
thïn- cq]-s¸-Sp-¯n-bXv AS-bm-f-s¸-
Sp-¯p¶ Ime-s¯-bmWv sh¦-e-bpKw 
F¶v hnfn-¡p-¶-Xv. sN¼pw shfp-¯o-b 
hpw Dcp-¡n-t¨À¯v Ic-Iu-i-e- h-kvXp-¡ 
fpw aäpw \nÀ½n-¡m³ AXn-]p-cm-X-\-amb 
B Ime¯v a\p-jy\v km[n¨ncp¶p.'' 
""sImÅm-atÃm, BZyw IÃv, ]ns¶  
sh¦-ew!'' 

 ""]n¶o-SpÅ Ime-amWv Atbm-
bpKw, AYhm Ccp-¼p-bpKw F¶ t]cnÂ 
Adn-b-s¸-Sp-¶-Xv. Bbp-[-§fpw ImÀjn-
tIm-]-I-c-W-§fpw hym]-I-ambn \nÀ½n-

B-apJw
""]pcmh-kvXp- imkv{Xw 

a\p-jycpsS kmw-kv-ImcnI Ncn
-{X-s¯ ]e Ime-L-«-§-fmbn 
hn -̀Pn-̈ n-«pïv. tI«n-«ptïm? in-
em-bp-Kw, sh¦-e-bp-Kw, Ccp-¼p-
bp-Kw F¶n§-s\ aq-¶mbn.''
""F´mWv inem-bpKw?''

""IÃp-IÄ D]tbm-Kn¨v 
aqÀ¨-bpÅ Bbp-[-§fpw 
ine-Ifpw aäpw cq]-s¸-Sp-
¯nb Im-e-s¯-bmWv inem- 
bpKw F¶v ]d-bp-¶-Xv.'' 
""F{X-]-g-¡-ap-ïv A-Xn\v?''

""{InkvXp-hn\v cïm-
bncw hÀj-§Ä¡v apt¶- 
Xs¶ B bpKw Ah-km 
-\n¨p. 
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¨ncp¶ Ime-am-bn-cp¶p AXv.'' 
""Ncn-{X-¯nÂ a\p-jysâ Pohn-X-co-Xn-IÄ cq]-s¸-Sp-¯n-b-XnÂ Xs¶ ck-X-{´-ap-
ïtÃm?''

""AtX! teml-§fpw A-tem-l§fpw Ah-bpsS cmk-{]-hÀ¯-\-§fpw 
Ah-bnÂ\n¶v Dï-m¡n-sb-Sp-¡p-¶ cmk-h-kvXp-¡fpw Hs¡, AImÀ_-WnI ck-
X{´w F¶ imkv{X-im-J-bn-em-WpÄs¸-Sp-¯n-bn-cn-¡p-¶-Xv. \ap¡v hni-Z-ambn  
]Tn-¡mw.''

\n-Xy-Po-hn-X¯nÂ \-ap-¡v H-gn-¨p-Iq-Sm-\m-hm-¯- \nch-[n tem-l-§-fpïv. C-Xp  
\mw D-]-tbm-Kn¡p-¶ hn-hn-[X-cw tem-l\nÀ½nX h-kv-Xp-¡Ä sam-«p-kq-Nn ap-XÂ hn-am-\w  
h-sc hym-]n-¨p In-S-¡p-I-bm-W-tÃm? tem-l-§-fpw tem-l-k-¦-c-§fpw \-½p-sS kw-kv-Im-
c-¯n-sâ X-s¶ `m-K-amWv.

\-ap-¡v Np-änepw D-Å {]-[m-\s¸-« tem-l-h-kv-Xp-¡fpw A-h-bn-se tem-l-aq-e-I-
§fpw H-¶p ]-cn-tim-[n-¡mw.

]«n-I 4.1 Nne teml-h-kvXp-¡fpw Ah-bnse {][m\ teml-§fpw

h-kv-Xp-¡Ä Nn-{X- 
cq-]-¯nÂ

tem-lw/tem-l-k¦cw {]-XoIw

BWn C-cp-¼v þ temlw Fe

A-Sp-¡-fbnÂ D-]-tbm-Kn-
¡p¶-h (Nnc-h, I¯n, 
a-äp ÌoÂ ]m-{X§Ä) 

C-cp-¼v þ temlw
kvsddbn³sekv

 ÌoÂ þ 
tem-l-k-¦cw

Fe

]m-N-I-¸m-{X§Ä 
(Ip¡À)

A-ep-an-\n-bw þ tem-l-
k¦cw

Al

B-`-c-W§Ä
kzÀ®w, shÅn þ 

temlw
Au, Ag

sN-¼p ]m-{X§Ä sN-¼v þ tem-lw Cu

(C-kv-Xn-cn-s¸«n, 
hm-l-\§Ä, 
dq-^nw-Kv joäv,  
hmÀ-¡-¡-¼nIÄ, 
_Ä-_n-se ^n-e-saâv)

Ccp-¼v, Aep-an-\nbw
kn¦v þ temlw

Fe, Al, Zn, W
ap-X-em-b- teml-
§Ä tNÀ-¶-h- 
bm-Wv ]-eXpw
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\n-Xy-Po-hn-X-¯n-Â tem-l-§-fp-sS {]m-[m\ys¯ Ip-dn-¨v  
H-cp e-Lp D-]-\ym-kw X-¿m-dm-¡pI.

Cu cïv Btcm-Ky-
im-kv{X-̄ nepw teml-§-fp-
sSbpw Atem-l-§-fp-sSbpw 
[mcmfw kwbp-à-§Ä ]e 
Akp-J-§Ä¡pw- a-cp-¶mbn \
ÂIm-dp-ïv. ck-imkv{Xw F¶m-
Wo coXn-bpsS t]cv. ckw 
F¶Xv saÀ¡p-dnbmWv. KÔ-I 
hpw ckhpw tNÀ -̄c v̈ knµq-
c-§Ä Dïm-¡p¶ coXn-bnÂ\n 
¶mWv ck-imkv{Xw F¶ t]
cv Xs¶ DZv̀ -hn-̈ -Xv. shÅ-n 
t]mse Xnf-§p-Ibpw shÅw 
t]mse Hgp-Ip-Ibpw sN¿p-¶-
sX¶ AÀ°-̄ nem-Wv saÀ¡p-

dnsb "ssl{UmÀPndw' F¶p hnfn-¡p-
¶-Xv.  Cfw -aª\nd-̄ n-epÅ Hcp 
arZp-hmb Jc-]-ZmÀ°-amWv kÂ^À 
AYhm KÔIw (S). ip²o-I-cn¨ 
saÀ¡p-dnbpw kÄ^dpw Ipd-t¨sd 
t\cw Dc-̈ Xn\v tijw NqSm¡n XWp-
¸n-¡p-t¼mÄ In«p-¶tXm \Ã Nph¶  
\nd-̄ n-epÅ Hcp s]mSn-bpw (HgS)! 
CXn-s\-̄ p-SÀ¶v \½psS {]IrXn 
Z -̄amb ]e Abn-cp-Ifpw ]e-Xcw 
{]{InbIÄ¡v hnt[-b-am-¡nbpw {]
tXy-I-co-XnbnÂ NqSm-¡nbpw Hs¡ 
e`n¨ hnhn[ hkvXp-IÄ hfsc sNdn-
b-tXm-XnÂ \ÂIn Akp-J-§sf 
NnIn-Õn-̈ p-am-äp¶ Hcp imkv{X-coXn 
Xs¶ -BbpÀthZ-̄ n-ep-S-se-Sp-̄ p. 
\mKmÀÖp\ F¶ Hcp BNm-cy\m 
Wv C¯cw Hcp NnInÕm-imkv{X-
¯n\v {]Np-c-{]-Nmcw \ÂInbsX-
¶mWv BbpÀth-Z- N-cn-X-̄ n-ep-Å-Xv. 
AXp-sIm-ïp-Xs¶ `mc-Xob sshZy-
im-kv{X-̄ nsâ AXp-ey-amb Hcp 
kw`m-h-\-bmbmWv ckimkv{Xw hne-
bn-cp-̄ -s -̧Sp-¶Xv.

C´ybpsS ]c-¼-cm-K-X-amb 
sshZy-im-kv{X-¯nse  
{][m\ imJ-Ifmb 

BbpÀtÆ-Zhpw kn²bpw
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ISÂ Hcp A£bJ\n !
ISÂ Pe¯nÂ Fs´ms¡bmWv AS§nbncn¡p-¶Xv? tkmUnbw t¢mssdUv, 

aáojyw t¢mssdUv, aáojyw kÂt^äv, ImÂknbw ImÀ_tWäv F¶nhbmWv AXnÂ 
{][m\w. {]IrXnbnse 92 aqeI§fpw ISÂ Pe¯nÂ hnhn[ cmkhkvXp-¡-fmtbm 
AÃmsXtbm AS§nbn-«p-ïv F-¶v I-sï-¯n-bn-«pïv. hfsc hnes¸« ]e teml§ 
fpw AhbpsS AfhpIfpw a\Ênem¡nbmÂ Hcp]t£ \mw A¼c¶pt]mIpw.

tIm¸À (1.3 x 1011 kg), bptd\nbw (4.2 x 1012 kg), tKmÄUv (5.3 x 109 kg), knÂhÀ 
(2.6 x 109 kg), Aeqan\n-bw (2.6 x 1012 kg), Sn³ (1.3 x 1010 kg), saÀ-¡p-dn (4.0 x 1010 kg) F-¶o 
teml-§Ä k-ap-{Z-§-fnse ]e`mK§fnembn ]c¶pInS¡p¶pïv. hnhn[ amÀ¤§fn-
eqsS Chsb a\pjycmin¡v D]Imc{]ZamIp¶ coXnbnÂ J\\w sNbvsX-Sp¡m³ im-
kv{X-ÚÀ {ian¡pIbmWv. k-ap{ZP\y PohPme§sf D]tbmKn¨v Cu aqeI§sf 
BKncWw sN-bvXv Chsb tiJcn¡phm³ Ignbpsa¶mWv imkv-{XÚÀ IcpXp¶Xv.

teml-§-fpsS khn-tij kz`m-h-§Ä-

B-hÀ-¯-\-¸-«n-I-bpw A-Xn-se aq-e-I-§fpw \n-§Ä ]Tn-¨p-I-gn-ª-tÃm? 

\n-§-fp-sS ssI¿nÂ H-cp h-kv-Xp In-«n-bmÂ A-Xv tem-l-\nÀ-½n-X-am-sW-¶v F§-s\ 
a-\-Ên-em-¡mw?

	 {]hÀ¯\w				   \nK-a\w

 ImTn\yw ]-cn-tim-[n¡pw 		 tem-l-\nÀ½n-X h-kv-Xp-¡Ä-¡v \Ã ImTn\yw D-ïm-Ipw.
 Nq-Sm-¡n t\m¡pw 	  	 tem-l-h-kv-Xp-¡Ä Xm-]w \-¶m-bn I-S-¯n-hn-Spw. 
		  (Ah-bv¡v \Ã Xm-]-Øn-c-X D-ïm-bn-cn-¡pw.)

H-cp ÌoÂ kv-]q-Wpw ¹m-Ìn-¡v kv-]qWpw aäpw D-]-tbm-Kn-¨v taÂ-¸-d-ª ]-co£-Ww \S-
¯n t_m-²y-s¸-Sm-hp-¶-XmWv.

h-kvXp ImTn\yw Xm-]-NmeI-X Xm-]-Ønc-X

ÌoÂ kv-]q¬

¹m-Ìn-¡v kv]q¬

C-cp-¼m-Wn

t]-¸À I¸v

¥m-kv ]m{Xw

Iq-SpXÂ

Ip-d-hmWv

Iq-SpXÂ

Ipdhv

D-ïv

DbÀ¶ NmeIX

Nme-I-X Ip-d-hmWv

DbÀ¶ NmeIX

Ipdhv

Ipd-hv

Dïv

Ipdhv

Dïv

Ipdhv

Ipd-hv

]«n-I 4.2 hnhn[ hkvXp-¡-fpsS kz`mhw þ Hcp Xmc-Xayw

taÂ \-S¯n-b ]-co-£-W-§-fnÂ 
\n¶v tem-l-§-fp-sS ImTn-\yw, Xm-]-
Nm-eI-X, Xm-]-Øn-c-X F-¶n-h-sb-¡p- 
dn-¨v a-\-Ên-em-¡n-b-tÃm? tem-l-§-fp-sS 

s]m-Xphm-b k-hn-ti-jX-IÄ F-s´Ãm-
am-sW-¶p Iq-Sp-X-em-bn a-\-Ên-em-¡mw.

amen-b-_n-enän/UIvSn-enän
D-d-¸p-Å H-cp {]-X-e¯nÂ h-¨v H-cp A-eq-
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hmen«p Is®gpXn s]m«pw sXm«v

apJ¡®mSnbnÂ t\m¡nbmWtÃm \msam 
s¡ Hcp§mdpÅXv. F§s\bmWv I®mSnbnÂ 
\½psS {]Xn_nw_w ImWm³ Ign bp¶Xv. 
km[mcW ¥mkv kpXmcyambncn¡p¶XpsImïv 
H¶pw {]Xn^en¸n¡nÃ. ¥m-kn-\v {]-Xn-^-e-\-
ti-jn-bp-ïm¡m³ knÂhdnsâtbm Aeqan\nb 
¯n-sâtbm t\À¯ Hcp ]mfn ¥mknse ]n³  
{]Xe¯nÂ ]q-ip-¶p. C¯c¯nepÅ knÂhÀ, 
Aeqan-\n-bw t\À¯ ]mfnIÄ kpc£nX-
ambn Ccn¡m\mbn, kvt{] s]-bnâv A-Xn-\v  
]pd¯v ASn¡p¶p. {]Xn^e\¯n\v ti-
jnbpÅ hnhn[Xcw I-®mSn-Isf¡pdn¨v \n§Ä 
^nknI-vknÂ IqSpXÂ ]Tn¨p ImWpatÃm.

Hcp kv^SnI¡p¸nbpsS DÄhiw knÂhÀ 
sImïp F§s\ ]qimw? \¶mbn hr¯nbm¡n 
DW¡nsbSp¯ Hcp Ip¸n AsÃ¦nÂ ¥mkv  
]m-{Xw F-Sp¡pI. A-Xn-sâ DÄh-iw Ipd-¨v knÂ-
hÀ sIm-ïv ]q-ip-¶-sX-§-s\-sb-¶v t\m-¡mw.

Hcp _o¡dnÂ Aev]w knÂhÀ ss\
t{Säv, AtamWnbw sslt{UmIvsskUv F¶nh 
FSp¡pI. Ipd¨v tkmUnbw sslt{UmIv 
sskUv CXnte¡v Hgn¡p-I. {]kvXp 

an-\n-bw I-¼n Npän-I D-]-tbm-Kn-¨v A-Sn-¨p-
t\m-¡p-I. F-´p kw-`-hn-¡p¶p? I¼n-bp-
sS L-\w Ip-d-bp¶p. 

A-eq-an-\n-bw tem-l-s¯ A-Sn-
¨p-]c-¯n I-\w Ip-d-ª X-In-Sp-I-fm-¡n 
amäm³ I-gn-bp¶p. A-eq-an-\n-bw t^mbnÂ  
`-£-W-]mÀ°-§Ä s]m-Xn-bphm³ D-]-
tbm-Kn-¡m-dp-ï-tÃm? 

tem-l§-sf A-Sn¨p-]c-¯n I-\w 
-Ip-d-ª X-In-Sp-I-fm-¡n amäm³ km-[n-
¡pw. Cu k-hn-ti-j-X-bm-Wv am-en-b-_n-
enän. am-en-b-_n-en-än G-ähpw A-[n-Iw 
D-Å tem-lam-Wv kzÀ®w.

ssh-Zyp-Xn I-S-¯n-hnSp-¶ C-e-Iv-
{Sn-Iv h-b-dp-IfnÂ I-\w Ip-d-ª sN-¼p-
I-¼n-IÄ A-S-§n-bn-cn-¡p¶-Xv {i-²n-¨n-«p-
ïm-Ip-a-tÃm.

sN-¼p-te-m-l-s¯bpw a-äp tem-l-
§-sfbpw \-ap-¡v I-\w Ip-d-ª I-¼n-I-
fm-¡n amäm³ km-[n-¡pw.

tem-l§-sf h-en-¨p-\o-«n I-\w Ip-

d-ª I-¼n-I-fm-¡n amäm³ km-[n-¡p¶p. 
Cu k-hn-ti-j-X-bm-Wv U-În-enän.

_Ä-_n-se ^n-e-saânÂ {]-tbm-
P-\-s¸-Sp-¯n-bn-cn-¡p¶-Xv S-Mv-Ì¬ tem-
l-¯n-sâ U-În-en-än B-Wv. (DbÀ¶ 
{Z-h-Wm¦w, \Ã sS³-sskÂ i-àn 
F-¶n-hbpw {][m-\-amWv).

G-ähpw A-[n-Iw U-În-en-än {]-ZÀ-
in-¸n¡p-¶ tem-l-am-Wv ¹m-än-\w. C-Xp- 
sIm-ïm-Wv B-`-c-W-§Ä- \nÀ½n-¡m³  
¹m-än-\w D-]-tbm-Kn-¡p¶-Xv.

ImTn\yw
tem-l-§-fp-sS {]-tbm-P-\-{]-Zam-b 

H-cp k-hnti-jKp-W-am-
Wv ImTn-\yw. F¶mÂ 
FÃm tem-l-§fpw 
H-cp-t]m-se ImTn-\y-ap-
Å-hbÃ. hn-hn-[X-cw 
tem-l-§-fp-sS ImTn\yw 
hy-Xy-kv-X-am-bn-cn-¡pw.

X -an-{in-Xw "tSmf³kv doGPâv' 
F¶v Adnbs¸Sp¶p. kv^SnI 
¡p¸nbnte¡v Cu emb\n Hgn 
¡pI. CXnte-¡v Aev]w ¥qt¡m-
kv s]mSn IeÀ¯p-I. Ipd¨p t\
cw A§s\ Xs¶ shbv¡pt¼mÄ 
knÂ-h-dnsâ Hcp t\À¯ ]mfn,  
]m{X¯nse DÄ{]Xe¯nÂ Dïm-
Ip-¶-Xmbn ImWm³ Ignbpw. {]
kvXpX {]Xe¯nÂ hkvXp¡fpsS  
{]Xn_nw_w ImWm³ Ignbpw.
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l	C-cp¼v, tIm¸À, A-eq-an-\nbw, kzÀ®w, 
sh-Ån F¶n-hsb I-¯n/t»-Uv D-]-
tbm-Kn-¨v ap-dn¡m³ km-[n-¡nÃ.

l	en-Ynbw (Li), tkm-Unbw (Na),  
s]m-«mkyw (K) F¶o ar-Zp-tem-l-
§-sf I¯n D]-tbm-Kn¨v apdn-¡m³ 
km[n-¡pw.

tem-l-ZypXn
H-cp ]-co£-Ww 

sN-bv-Xp-t\m-¡mw. H-cp 
A-eq-an-\n-bw I-¼n F-Sp-
¯v ]-e {]m-hiyw a-S-¡p-
Ibpw \n-hÀ-¯p-Ibpw sN-¿p-I. I-¼n H-Sn-
bp-¶-Xm-bn Im-Wmw. H-Sn-ª I-¼n-bp-sS 
ap-d-n-ª `m-Kw ]-cn-tim-[n-¡p-I. ap-dn-ª 
`m-K-¯pÅ Xnf-¡w a-äp `m-K-§-fn-te-Xp-
am-bn Xm-c-Xayw \-S-¯n t\m¡q.

tem-l§-sf ap-dn-¡p-t¼mÄ ]p-Xn-
b-Xm-bn cq-]w sImÅp-¶ {]X-ew Xnf-¡w 
Iq-Sn-b-Xm-bn-cn-¡pw. tem-l-§-fp-sS C¯-
cw k-hnti-j Xn-f-¡-s¯-bmWv tem-l-
ZypXn F¶v hn-fn-¡p-¶Xv. a-äp tem-l-§ 
fpw C-Xp-t]m-se tem-l-Zyp-Xn Im-Wn-
¡p¶p.

Xm]-Nm-e-IX
FÃm tem-l-§fpw 

\Ã Xm-]-Nm-eI-§Ä 
BWv. Cu h-kvXp-X 
B-Zy ]-co-£-W-̄ nÂ 

-̄s¶ t_m-²y-s¸-«-Xm-
W-tÃm? G-ähpw A-[n-Iw Xm-]-Nme-I-X 
Im-Wn¡p-¶ tem-l-am-Wv knÂhÀ. A-eq-
an-\n-bw, tIm-¸À F-¶n-hbpw \Ã Xm-]-Nm-
e-I-§Ä BWv.

sshZypXNm-e-IX
ssh-Zyp-Xn I-S-¯n-hn-Sm-\p-]-tbm-

Kn¡p-¶ I-¼n-Ifpw h-b-dp-Ifpw {i-²n-¨n-
«p-ïm-Ip-atÃm? tem-l-§-fp-sS ssh-Zyp-X 

Nm-e-I-X-bm-Wv C-Xn-\p- 
\n-Zm\w. G-ähpw A-[n-
Iw ssh-Zyp-XNme-I-X 
Im-Wn¡p-¶ tem-lhpw 
knÂhdmWv. A-eq-an-\n-b 
hpw tIm-¸dpw \Ã ssh-
Zyp-X Nm-eI-§Ä BWv. ssh-Zyp-X hnX-
cW I-¼n-IÄ \nÀ-½n--¡p¶-Xv A-eq-an-\n-
bw, tIm¸À F¶n-h- D]-tbm-Kn-¨m-WtÃm.

skmtWm-cnän
H-cp tem-l-]m-{X-

¯nÂ  kv]q¬ sIm-ïv 
X«p-t¼mÄ ap-g-¡-ap-Å 
iÐw D-ïm-Ip¶-Xv 
{i²n-¨n-«ntÃ? tem-l-
§Ä-¡v i-Ðw ]p-d-s¸-Sp-hn¡m-³ km-[n-
¡pw. Cu I-gn-hm-Wv skm-tWm-cn-än F-¶-
dn-b-s¸-Sp-¶Xv.

a-Wn-IÄ \nÀ-½n-¡phm³ ¹m-Ìn-¡v 
a-Xn-bm-hnÃ. C-Xn-sâ Imc-Ww a\-Ên-em-
bn-tÃ? skmtWm-cnän F¶ {]tXy-IX 
¹mÌn-¡n-\nÃ.

{Zh-Wm¦w
km-[m -c -W -am -bn 

tem-l-§Ä-¡v DbÀ-¶ 
D-cp-IÂ Xm-]\nebpw km-
{µ-Xbpw Dïv. F¶mÂ 
Nn-e tem-l-§Ä-¡v Xmgv-
¶ D-cp-IÂ Xm-]-\nebmWpÅXv. D-Zm: saÀ-
¡pdn km-[m-c-W Du-jv-am-hnepw, Km-enbw, 
ko-kn-bw F¶n-h km-[m-c-W Du-jv-am-
hn-\v sXm-«p-ap-I-fnepw {Zm-h-Im-h-ØbnÂ  
Im-W-s¸-Sp¶p.

CeIv-{SnIv _Ä_nÂ D-]-tbm-
Kn¡p-¶ S-Mv Ì¬ (W) BWv G-ähpw 
A-[n-Iw {Z-h-Wm-¦w D-Å tem-l-w. A-Xn-
sâ {Z-h-Wm¦w 34140C BWv.
B-t]£n-I km{µ-X G-ähpw A-[n-Iw 
D-Å tem-l-am-Wv Hm-kv-anbw (Os).
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tem-l-§-fp-sS Nn-e k-hnti-j kz-`mh-§Ä {]-tbm-P-\-s¸-Sp-¯n-bn-cn-¡p¶-Xv {i-²- 
tbm-sS A-h-temI-\w sN-bv-Xv AhbpsS Cu k-hnti-j kz-`m-h-§Ä Xn-cn-¨-dn-bpI.

D-]-tbmKw k-hn-tij-X

ssh-Zyp-X I-¼nIÄ U-În-enän

kzÀ-®m-`-cW-§Ä am-en-b-_n-enän, U-În-enän

A-eq-an-\n-bw t^mbnÂ
dq-^nw-Kv joäv
\m-I-¯-InSv

am-en-b-_n-en-än

Ir-jn B-bp[§Ä ImTn\yw

]m-N-I ]m-{X§Ä ImTn-\yw, Xm-]-NmeI-X

a-WnIÄ skm-sWm-cn-än

_Ä_v ^ne-sa³dv DbÀ¶ {ZhWm¦w, U-În-enän

]«n-I 4.3 teml-§-fpsS khn-ti-j-kz-`m-h-§Ä

tem-l-§-fp-sS cm-k-KpW§Ä
C-cp-¼p km-[\-§Ä Xp-cp-¼p ]n-Sn-

¡p-¶-Xpw A-eq-an-\n-bw ]m-{X-§Ä a-§n-
t¸m-Ip-¶-Xpw sN-¼p]m-{X-§Ä-¡v ¢m-hv 
]n-Sn-¡p-¶Xpw {i-²n-¨n-«p-ïm-Ip-a-tÃm. 
F-´m-Wv C-Xn-s\m-s¡ Im-cWw?

teml-§Ä A-´-co-£hm-bp-hp-
ambpw a-äp ]-ZmÀ-°-§-fp-ambpw cm-k-{]-
hÀ-¯-\¯nÂ GÀ-s¸-Sp¶p. F¶mÂ 
Cu cm-k-{]-hÀ-¯\-§Ä ]-e tem-l-
§Ä¡pw ]-e co-Xnbnepw thK-X-bnepw 
B-bn-cn-¡pw.

B-`-cW-§Ä \nÀ-½n¡m³ G-ä-
hp-a-[n-Iw D-]-tbm-Kn-¡p¶-Xv kzÀ®w, 
shÅn, ¹m-än-\w F-¶n-h-bmWv. A-h-bp-sS 
cm-k-Øn-c-X-bm-Wv C-Xn-\p- Im-cWw.

A-´-co-£ hm-bp-hp-am-bp-Å 
{]-hÀ¯\w

H-cp A-eq-an-\n-bw ]m{Xw F-Sp-¯v 
kmâvt]-¸-dp-sIm-ïv Dc-¨p hr-¯n-bm-¡n 
{]X-ew ]-cn-tim-[n-¡p-I. Cu Xnf-¡w 
AYhm teml-ZypXn Ipd-¨p Znh-kw I-gn-

bp-t¼mÄ a-§p-¶-Xn\v Imc-Wsa-´mWv?
teml-§Ä A-´-co-£hm-bp-

hp-am-bn k-¼À-¡-¯n-teÀ-s¸-Sp-t¼mÄ 
hm-bp-hn-se L-S-I-§-fp-am-bn cm-k-{]-
hÀ-¯-\¯nÂ GÀ-s¸-Sp¶p. C-Xm-Wv 
tem-l-Zyp-Xn Ip-dbm³ Im-cWw.

{]-[m-\-ambpw teml-§Ä hm-bp-hn-
se Hm-Iv-kn-P-\p-am-bn tNÀ-¶v A-h-bp-sS 
Hm-Iv-ssk-Up-IÄ D-ïm-Ipw.

	 4Al + 3O2 	 2Al2O3

	 4Na + O2  	 2Na2O

P-e-hp-am-bp-Å {]-hÀ¯\w
c-ïv sNdn-b _o-¡-dp-IfnÂ Ipd-

¨v ho-Xw P-e-sa-Sp-¡p-I. B-Zy-t¯XnÂ 
H-cp sNdn-b Ij-Ww tkm-Un-bhpw c-ïm-
a-t¯XnÂ sNdn-b Ij-Ww tIm-¸dpw 
C-Sp-I. F-´p kw-`-hn-¡p-¶p F-¶p \n-co-
£n-¡pI.

• 	P-e-hp-am-bn {]-hÀ-¯n¨-Xv G-Xp tem-l-
amWv? 

• 	cm-k-{]-hÀ-¯-\¯nsâ kao-IrX 
ka-hmIyw NphsS tNÀ¡p-¶p.

 
 



	 2Na + 2H2O  	   2NaOH + H2

l	 kzÀ®w, shÅn F¶nh P-e-hp-am-bn 
{]-hÀ-¯n-¡p-tam?

Nn-e teml-§Ä A-\pIq-e km-l-N-
cy¯nÂ    P-e-hp-am-bn      {]-hÀ-̄ n-¡p¶p. cm-k 
-{]-hÀ-¯-\ ^-e-am-bn ssl-{U-P³ hm-X-
Iw _-lnÀ-K-an-¡p¶p.

tkm-Un-bw, s]m-«m-kyw Xp-S-§n-b 
tem-l-§Ä a-s®-®-bnÂ kq-£n-¡p- 
¶Xn\v Im-c-Ww F-´m-bn-cn-¡pw?

Ah-bv-¡v X-Wp-¯ P-e-hp-am-bn 
{]-hÀ-¯n-¡m-\p-Å I-gn-hv Dïv.

B-kn-Up-am-bp-Å {]-hÀ¯\w
H-cp ]-co£-Ww sN-bv-Xp t\m-¡mw. 

A-©v sS-Ìyq-_p-IfnÂ an-Xam-b A-fhnÂ  
t\À-¸n-¨ ssl-t{Umt¢m-dn-¡v B-kn-Uv 
F-Sp-¡p-I. kn-¦v, A-eq-an-\nbw, Ab¬, 

a-áo-jyw, tIm-¸À F¶n-h Hm-tcm-¶n-em-
bn C-SpI.

B-kn-Up-am-bn {]-hÀ-¯n-¨-Xv, 
{]-hÀ-¯n-¡m-¯Xv, {]-hÀ-¯-\ th-K-w 
F¶n-h Xm-c-Xayw sN-¿p-I. {]-hÀ-¯-\^-
e-am-bn D-ïmIp-¶ hmX-Iw G-XmWv?
l	 A-eq-an-\nbw, kn¦v, a-áo-jyw, 

Ab¬ F¶n-h B-kn-Up-am-bn {]-hÀ-
¯n-¨v ssl-{U-P³ hmX-Iw ]p-d-¯p-
hn-Sp¶p.

l	 tIm-¸À C¯c¯nÂ {]-hÀ-¯n-¡p-
¶nÃ.

\m-c-§m ap-dn-¡m³ C-cp-¼v I-¯n-tb-
¡mÄ \-Ã-Xv sÌ-bn³-se-kv ÌoÂ I-¯n-
bm-Wv F-¶-Xn-sâbpw A-eq-an-\n-bw ]
m-{X-¯nÂ tam-cp kq-£n-¡m-¯Xnsâ-bpw  
]n¶n-epÅ clkyw F-´m-sW-¶v a-\-Ên-
em-bn¡m-Wp-a-tÃm?

t_-kp-I-fp-am-bp-Å {]-hÀ¯-\w
{]-hÀ-¯-\ti-jn Iq-Snb Nn-e 

teml-§Ä t_-kp-I-fp-am-bn {]-hÀ-¯n-
¡p¶p. A-eq-an-\n-bw tem-lw t_-kp-am-
bn {]-hÀ-¯n-¨v ssl-{U-P³ hmX-Iw ]
p-d-¯p-hn-Sp¶p.

2H2O + 2NaOH + 2Al                2NaAlO2 + 3H2

tem-l-§-fp-sS {In-bmioet{iWn
Hmtcm tem-l-¯n\pw cm-k-{]-hÀ-

¯-\¯nÂ GÀ-s¸-Sm-\p-Å I-gn-hv hy-Xy-
kv-X-amWv.

 

 
{I

n-b
m-t

i
-j

n

{I-ao-I-cn-¡m-hp-¶-XmWv. C§-s\ e-`n 
¡p-¶ ]-«n-I-bm-Wv {In-bm-ioe-t{iWn.  

P-e-hp-ambpw 
B-kn-Up-I-fp-am 
bpw D-Å teml-
§-fpsS cm-k-{]-
hÀ-¯-\-¯n-sâ 
thK-w, hy-Xym-kw 
F¶nh C-Xn-t\m 
S-Iw t_m-²y-s¸-
«n-«p-ïm-Ip-a-tÃm.

Nn-e tem-l 
-§Ä-¡v cm-k-]-c-
am-bn hf-sc {In-
bm-ti-jn D-ïm-
bn-cn-¡pw. 

tem -l§-
sf A-h-bp-sS {In-
bm -ti -jn -bp -sS 
A-Sn-Øm-\¯nÂ 

 

]«n-I 4.3 
{Inbm-io-e-t{i-Wn

	 s]m-«mkyw (K)
	 tkm-Unbw (Na)
	 ImÂkyw (Ca)
	 a-áojyw (Mg)
	 A-eq-an-\nbw (Al)
	 kn¦v (Zn)
	 Ab¬ (Fe)
	 \n¡Â (Ni)
	 Sn³ (Sn)
	 seUv (Pb)

	 ssl-{UP³ (H)

	 tIm¸À (Cu)
	 knÂhÀ (Ag)
	 tKmÄUv (Au)
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{In-bm-ti-jn-bp-sS A-h-tcm-l-W {I-a¯nÂ  
teml-§sf DÄs¸-Sp¯n \nÀ-½n-
¨n-cn¡p-¶ H-cp {In-bmioet{iWn  
apI-fnÂ tNÀ-¯n-cn-¡p¶p.

{In-bm-ioe-t{i-WnbnÂ cm-k-{]-
hÀ-¯-\-ti-jn-bp-sS Xm-c-X-ay-¯n-\m-bn 
A-tem-lamsW-¦nepw hnZyp-Xv-[-\-X-bpÅ 
ssl-{U-Ps\¡qSn tNÀ-¯n-cn-¡p¶-Xv 
{i-²n-¡p-a-tÃm. 

BtZ-i cm-k-{]-hÀ-¯\-§Ä
H-cp _o-¡dnÂ Ipd-¨v Xp-cniv emb-

\n (Peob CuSO4) F-Sp-¡p-I. A-Xn-te-¡v 
H-cp C-cp-¼v B-Wn C-Sp-I. G-I-tZ-iw H-cp 
a-Wn-¡q-dn-\pti-jw \n-co-£n-¡pI.

em-b-\n-bp-sS \o-e\n-dw a-§p-¶-Xn-
sâ Imc-Ww F-´mWv? C-hn-sS \-S-¶ cm-
k-{]-hÀ¯-\w G-XmWv?

C-Xn-\p-Imc-Ww {In-bm-ioe-t{i-
WnbnÂ ap-I-fn-ep-Å C-cp¼v (Fe) Xmsg-
bpÅ Cu s\ CuSO4 Â\n¶v B-tZ-iw sN-
bv-X-XmWv.

	 CuSO4 + Fe 		   FeSO4 + Cu
		  (aq) 	 (s)		  (aq) 	 (s)
[aq = Peobw; s = Lcw]

Cu ]-co-£-Ww H-cp sNdn-b 
IjWw sh-Ån D-]-tbm-Kn-¨p \-S-¯nbmÂ 
CuSO4 em-b-\n-¡p \n-d-hy-Xym-kw h-cnÃ 
F-¶p Im-Wmw.
C-Xn-\p-ImcWw {In-bm-io-e-t{i-WnbnÂ 
Ag bp-sS Øm\w Cu \p Xm-sg-bmWv 
F¶XmWv.

{In-bm-ioe-t{i-WnbnÂ ap-I-fn-
ep-Å H-cp tem-l-¯n-\v Xmsg-bp-Å H-cp 
tem-l-s¯ A-Xn-sâ e-h-W em-b-\nbnÂ 
\n¶v B-tZ-iw sN¿m³ km-[n-¡pw.

{In-bm-ioew Ip-d-ª tem-l§-
sf A-h-bp-sS e-h-W em-b-\nbnÂ \n-¶v 
{In-bm-ioew IqSn-b teml-§Ä B-tZ-
iw sN-¿p-¶p.

kzÀ-®-¯n-sâbpw C-cp-¼n-sâbpw cm-k-{]-
hÀ-¯-\ti-jn Xm-c-Xayw sN¿m³ km-[n-
¡p-tam? ({In-bm-ioe-t{i-Wn D-]-tbm-Kn¨v)

1) 	C-cp-¼v th-Kw Xp-cp-¼n-¡p¶p.

2)	kzÀ-®w s]m-Xp-th H-cp cm-k-{]-hÀ-¯-
\-§-fnepw ]-s¦-Sp-¡p-¶nÃ. F-´p hn-
i-Zo-Ic-Ww \Â-Ipw?

]T-\-{]-hÀ¯\w
{In-bm-ioe-t{i-Wn-bp-sS A-Sn-Øm-\¯nÂ BtZ-i cm-k-{]-hÀ-¯-\-§-fp-sS km[y-X  
]-cn-tim-[n-¡pI.

emb\n teml§Ä

Mg Cu Zn Fe

1. CuSO4

2. ZnSO4

3. FeSO4

4. AgNO3

]«n-I 4.4

 



{In-bm-ioe-t{i-Wnbpw ssh-Zyp-X cm-k-{]-hÀ-¯-\-§fpw _-Ô-s¸-«n-cn-¡p¶p. 
ssh-Zyp-X cm-k-{]-hÀ-¯\-§Äh-gnbm-Wv _mä-dn 

AY-hm skÂ {]-hÀ-¯n-¡p-¶Xv.

tem-l-\mi\w
\n-Xy-Po-hn-X¯nÂ \mw G-sd D-]-

tbm-Kn¡p-¶ H-cp tem-l-am-Wv C-cp¼v 
AYhm Ab¬. C-cp-¼v h-kv-Xp-¡Ä-¡v 
Im-e-¸g-¡wsIm-ïv Xpcp¼p ]nSn-¡p-
sa¶v \ap-¡-dnbmw.

teml§Ä, A-´-co-£ hm-bp-hn-se 
hnhn-[ L-S-I-§-fp-am-bn cm-k-{]-hÀ-¯-\-
¯n-teÀ-s¸-«v, ]pXn-b kw-bp-à-§-fm-bn 
am-dp¶ {]-{Inb-sb tem-l-\m-i-\-sa-¶p 
]-d-bp¶p.

C-cp-¼v Xp-c-p-¼n-¡p-¶Xpw, sh-Ån 
sIm-ïp \nÀ-½n-¨ h-kv-Xp-¡Ä {Ita-W 
I-dp-¯p t]m-Ip-¶Xpw, sN-¼v ¢m-hv  
]n-Sn¡p-¶Xpw tem-l-\m-i-\-¯n-\v D-Zm-l-
c-W-§-fmWv.

tem-l-\mi-\w H-cp kzm-`mhn-I 
{]-{In-b-bmWv. Cu {]-{In-b h-gn H-cp tem-
lw A-Xn-sâ Hm-Iv-sskUv, kÄ-ss^Uv, 
ssl-t{Um-Iv-ssk-Uv XpS-§n G-sX-¦nepw 
Iq-Sp-XÂ cm-k-]-c-am-bn Øn-c-X-bp-Å cq-
]-¯n-te-¡p am-dp¶p.
• 	C-cp-¼v Xp-cp-¼p ]n-Sn-¡p-t¼mÄ Ab¬ 

Hm-Iv-ssk-Um-bn am-dp¶p.
• 	sh-Ån Idp-¡p-t¼mÄ knÂh-À 

kÄss^-Um-bn am-dp¶p.
• 	sN-¼v ¢m-hv ]n-Sn-¡p-t¼mÄ ImÀ-s_m 

tW-äv, ssl-t{Um-Iv-sskUv F¶n-h 
D-ïm-Ip¶p.

4Fe + 3O2 + 2H2O	 2Fe2O3
.H2O

4Ag + 2H2S + O2        	 2Ag2S + 2H2O

2Cu + O2 + H2O + CO2  	 CuCO3
.Cu(OH)2

e-h-W-§-fp-sS km-¶n-²y¯nÂ 
C-cp-¼v hf-sc th-Kw Xp-cp-¼n-¡p¶p. 
I-SÂ¯o-c {]-tZ-i-§-fn-se C-cp-¼p P-\m-
e-¡-¼n-IÄ th-Kw Xp-cp-¼n-¡p-¶-Xn-\p 
Imc-Ww C-XmWv.
• 	tem-l-\mi-\w kw-`-hn-¡m-¯ teml-

§Ä D-ïm-Ip-tam?
• 	tem-l-\m-i-\hpw {In-bm-ioe-t{i-

Wnbpw X½nÂ _-Ô-s¸-Sp-¯m-tam?
• 	s]-bnâ-Sn¨mÂ C-cp-¼p Xp-cp-¼n-¡p¶-

Xv X-S-bphm³ km-[n-¡p-tam?
• 	tem-l-\mi-\w X-S-bp-¶-Xn-\v F-s´Ãmw 

amÀ¤-§Ä A-h-ew-_n-¡mw?

tem-l-\mi-\w X-S-bm-\p-Å  
{][m-\ amÀ-¤-§Ä
1. 	s]-bnâ-Sn¡pI

 

 

 

2. 	F-®/{Ko-kv ]p-c«pI
3. 	KmÂ-h-ss\-tkj³ (kn-¦v ]qip-¶ {]-

{In-b)
4. 	t{Imw-t¹-äv sN¿p-I AY-hm B-s\m-

ssU-kv sN¿pI
5. 	tem-l-k¦-cw \nÀ-½n-¡p-I
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tem-l-k-¦c§Ä
C-cp-¼m-Wn Xp-cp-¼n-¡m-dpïv. 

F¶mÂ ÌoÂ ]m-{X-§Ä Xp-cp-¼n-¡m-
dnÃ. C-Xn-\p Im-c-W-sa-́ mWv?

sÌbv³eÊv ÌoÂ H-cp tem-l-k-¦-
c-am-Wv. CXnÂ Ccp-¼n\p ]pdta t{Iman-b 
hpw AS-§n-bn-«pïv. hfsc sNdnb Af-
hnÂ ImÀ_-Wpw. A-Xn-\v tem-l-\m-i-
\-s¯ {]-Xn-tcm-[n-¡m-\m-hpw.

c-tïm A-Xn-e-[n-Itam tem-l-
§-fp-sS G-Im-ßI J-c-em-b-\n-I-fm-Wv  
tem-l-k-¦-c§Ä. tem-l§-sf A-t]-
£n-¨v anI-¨ _-ehpw tem-l-\m-i-\-s¯ 
sN-dp-¡m-\p-Å I-gnhpw Ch-bv¡v Iq-Sp-
X-emWv. kzÀ-®-¯n-sâbpw tIm-¸-dn-sâ 
bpw tem-l-k-¦-c-am-Wv B-`-cW-§Ä  
\nÀ-½n-¡p-hm-\p-]-tbm-Kn-¡p-¶Xv.

tem-l-k-¦c-§Ä þ  
D-]-tbmK§Ä
Nn-e {]-[m-\s¸-« tem-l-k-¦-c-§fpw 
A-h-bp-sS L-S-I tem-l-§fpw {][m-\ 
D-]-tbm-K-§fpw A-S§n-b ]«nI ]-cn-
tim-[n¡pI.

tem-l-k¦-cw L-S-I teml§Ä D-]-tbmK-§Ä

1. {_mkv (]n¨-f) Cu, Zn ]m-{X-§Ä \nÀ-½n-¡p-¶-Xn\v

2. t{_m¬kv (HmSv) Cu, Sn \m-W-b-§Ä, a-Wn-IÄ, 
]m-{X-§Ä F¶nh \nÀ-½n¡m³

3. tkmÄ-UÀ Pb, Sn tkmÄ-U-dnw-Kn\v

4. s_Â-saäÂ Cu, Sn a-WnIÄ, {]-Xna-IÄ \nÀ-½n¡m³

]«n-I 4.5 {][m\ teml-k-¦-c-§-Ä

tem-l \nÀ-½mWw
teml-§Ä \-½p-sS \nXyPo-hn-X¯nÂ H-gn-

¨p-Iq-Sm-\m-hm-¯-h-bmWv.   C¯-cw teml-§Ä 
F-§-s\-bm-Wv \-ap-¡v e-`n-¡p-¶Xv? `q-anbnÂ 
Im-W-s¸-Sp-¶ ]-e tem-l-kw-bp-à-§fnÂ 
\n-¶p-am-Wv tem-l§-sf thÀ-Xn-cn-s¨-Sp-¡p-¶Xv. 
{In-bm-io-ew IqSn-b tem-l-§-fm-Wv kw-bp-àm-h-

UÂ-ln-bn-se  Ip-
¯-_v-an-\m-dn-\v  
k-ao-]-¯p-Å C-cp-
¼v kv-Xq-]w, \q-äm-
ïp-IÄ ]n-¶n-«n-«pw 
Xp-cp-s¼-Sp-¯-n«n-Ã. 
C-Xn-\p Im-c-W-am-bn 
Nqï-n-¡m-Wn- 
¡p-¶-Xv kv-Xq-]w  
\nÀ-½n-¨n-cn-¡p-¶ 
C-cp-¼nÂ  A-S-§n-
bn-cn-¡p-¶ km-[m-c-

W-bnÂ I-hn-ª 
t^mkv^-d-knsâ 
km-¶n-[y-am-Wv. 
A-b¬-ssl-
{U-P³ t^m-
kvt^äv  ssl-
t{U-äv F-¶ H-cp 
cm-k-h-kv-Xp-hn-sâ 
t\À-¯- 
]m-S-aq-e-am-Wv  
kv-Xq-]w Xp-cp-s¼-
Sp-¡-m¯-Xv.

Xp-cp-s¼-Sp-¡m¯
Ccp-¼p-kvXq]w



ØbnÂ Im-W-s¸-Sp-¶Xv. F¶mÂ {In-
bm-ioew hf-sc Ip-d-ª tem-l-§fm-b 
kzÀ®w, ¹m-än-\w F¶n-h kz-X-{´m-h- 
Ø-bnepw Im-W-s¸-Sp¶p.

[m-Xp¡Ä
{]-Ir-Xn-Z-¯-am-b-Xpw J\-\w sN-

bv-Xv F-Sp-¡-p-¶-Xpam-b aq-e-I-§-sftbm 
A-h-bp-sS kw-bp-à-§-sftbm B-Wv 
[m-Xp-¡Ä F-¶-dn-b-s¸-Sp-¶Xv.

H-tc tem-l-¯n-\v A-t\-Iw [m-Xp-
¡Ä D-ïm-Im-dpïv. F¶mÂ FÃm [m-Xp-
¡-sfbpw tem-l-§-fp-sS hym-h-kmbn-I 
\nÀ-½m-W-¯n-\p-]-tbm-Kn-¡m-dnÃ.

A-bn-cpIÄ
hym-h-km-bn-I-am-bn tem-lw \n 

À-½n-¡m-\p-]-tbm-Kn¡p-¶ [m-Xp-¡Ä 
hf-sc kp-e-`-am-bn-cn-¡Ww. tem-lw th-
K¯nÂ \n-jv-IÀj-Ww h-gn thÀ-Xn-cn-¡m-
\m-hp-¶-Xm-bn-cn-¡Ww. am-{X-aÃ A¯-cw 
[m-Xp-¡fnÂ tem-l-¯n-sâ Aw-iw Iq-Sp-
Xepw B-bn-cn-¡Ww.

H-cp [m-XphnÂ \n-¶v F-fp-¸-¯nepw 
th-K-¯nepw em-`-I-c-ambpw tem-lw thÀ-

temlw A-bn-cp-IÄ cm-k-kq{Xw

A-eq-an-\nbw t_m-Iv-sskäv Al2O3 . 2H2O

Ab¬
tl-a-ssä-äv Fe2O3

am-á-ssääv Fe3O4

tIm¸À tIm-¸À ss]-ssd-ävkv CuFeS2

kn¦v
kn-¦v s»âv ZnS
I-eman³ ZnCO3

Xn-cn-s¨-Sp¡m³ km-[n-¡p-¶p-sh¦nÂ 
A-Xns\ B tem-l-¯n-sâ A-bn-cv Bbn 
IW-¡m-¡mw.

D-Zm-l-cWw: I-fn-a-®n-epw t_m-Iv-
ssk-än-epw {I-tbm-sse-änepw A-eq-an-\n-
bw A-S-§n-bn-cn-¡p-¶-Xn\mÂ C-h-sbÃmw 
A-eq-an-\n-b-¯n-sâ [m-Xp-¡fmWv. 
F¶mÂ hym-h-km-bn-I-am-bn A-eq-an-
\n-bw \nÀ-½n-¡p¶-Xv t_m-Iv-sskänÂ 
\n-¶mWv. A-Xmb-Xv A-eq-an-\n-b-¯n-sâ  
A-bn-cm-Wv t_m-Iv-ssk-äv. 

t_m-Iv-sskäv tl-a-ssä-äv

]T-\-{]-hÀ¯\w
C´y-bnÂ taÂ¸-dª Abn-cp-I-

fpsS e`y-X ]cn-tim-[n-¡p-I.

]«n-I 4.6  Nn-e {][m-\ tem-l-§-fp-sS A-bn-cp-IÄ

Nn{Xw 4.1
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I-cnaWÂ
tI-c-f-¯n-sâ sX-¡³ Xo-

c-{]-tZ-i-§-fnÂ, {][m-\-ambpw 
B-e-¸p-g apXÂ sImÃw hsc 
Im-W-s¸Sp-¶ I-cn-a-WenÂ h-f-
sc-tb-sd {]m-[m-\y-ap-Å B-dv 
[m-Xp-¡Ä Dïv.
A-h Nph-sS tNÀ-¡p-¶p
1. CÂ-a-ss\-äv 2. dq-ssSÂ	 
3. knÀ-t¡m¬
4. tam-Wssk-äv 
5. knÂ-a--ss\-äv 6. KmÀ\äv

]T-\-{]-hÀ¯\w
t aÂsIm - S p -¯ n - « p -Å -hb nÂ 

GsXms¡ teml-§-fmWv AS-§n-bn-cn-

¡p-¶Xv F¶p Isï¯pI.

tem-l-\n-jv-IÀjWw
tem-l-§-fp-sS A-bncnÂ\n¶v ip-

²am-b tem-lw thÀ-Xn-cn-¡p¶-Xph-sc-
bp-Å \n-ch-[n {]-{In-bI-Ä s]m-Xp-th 
A-dn-b-s¸-Sp¶-Xv tem-l-\n-jv-IÀj-Ww 
F-¶mWv tem-l-§-fp-sS {In-bm-ti-jn-sb 
B-kv-]-Z-am-¡n-bm-Wv Ah-sb thÀ-Xn-cn-
¡p-¶Xv.

A-bn-cpIÄ

ssh-Zyp-X 
hn-tÇjWw

Hm-Iv-ssk-UpIÄ

Hm-Iv-ssk-UpIÄ

\n-tcm-Iv-ko-IcWw

\n-tcm-Iv-ko-IcWw

ip-²o-IcWw

ip-²o-IcWw

tdm-ÌnwKv

ip-²o-IcWw

{In-bm-ti-jn 
Iq-Snbh

Na, K, Mg, Al

{In-bm-ti-jn  
an-X-ambh
Zn, Fe, Pb

{In-bm-ti-jn  
Ipdªh

Cu

 
 

 

 
  

 
 

 
 

 

ImÀ-_-tWäv kÄ-ss^-UpIÄ

ImÂ-kn-t\j³ tdm-ÌnwKv

  

 
 

 
 

teml§Ä

teml§Ä

kÄss^-UpIÄ

ip-²o-IcWw

Abn-cv + Km-§v
(thÀ-s]-Sp¯Â)

]«n-I 4.7 teml-\n-jvIÀW-{]-{Inb
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tem-l-\n-jv-IÀj-Ww þ C-cp¼v
\n-Xy-Po-hn-X¯nÂ G-ä-hp-a-[n-Iw 

D-]-tbm-K-bp-àam-b tem-l-am-Wv C-cp¼v. 
C-cp-¼n-sâ tem-l-\n-jv-IÀ-j-W-¯n-sâ 
hnhn-[ L«-§Ä ]-cn-N-b-s¸-Smw.
1.	C-cp-¼n-sâ {][m-\ A-bncm-b tl-a-

sä-än-s\ \-¶m-bn s]m-Sn-¨p P-e-{]-hm-
l¯nÂ I-gp-In F-Sp-¡p¶p.

2.	C§-s\ e-`n¡p-¶ A-bn-cn-s\ hm-
bp {]-hm-l¯nÂ Nq-Sm-¡p-¶p (tdm-
Ìnw-Kv). XÂ-^-e-am-bn kÄ^À, B-À 
k-\n-¡v Xp-S§n-b am-en-\y-§Ä A-h-
bp-sS Hm-Iv-ssk-Up-I-fm-bn \o-¡w  
sN-¿-s¸-Sp¶p.

3.	tdm-Ìnw-Kn-\p hn-t[-b-am¡n-b tl-a-
ssääv, Np-®m-¼p-IÃv, tIm-¡v F¶n-h 
tNÀ-¯p »m-Ìv ^À-WknÂ \n-t£- 
]n-¡p¶p. DbÀ-¶ Xm-]\n-e {]-Zm-\w 
sN¿p-¶ hm-bp{]-hm-l-¯nÂ {]-hÀ-
¯n-¡p-¶ H-cp ^À-®-km-Wv CXv.

4.	»m-Ìv ^À-®knÂ Np-®m-¼vIÃv hn-
L-Sn-¨v CaO, CO2 F¶nh D-ïm-Ip¶p. 
CaO A-bn-cn-se A-h-ti-jn¡p-¶ A-]-
{Z-hyamb SiO2 am-bn {]-hÀ-¯n-¡p¶p.

	 CaCO3 	           CaO + CO2

	 CaO + SiO2 	      CaSiO3

5.	»m-Ìv ^À-®knÂ hnhn-[`m-K-
§fnÂ cq-]-s¸Sp-¶ ImÀ-_¬  
tam-tWm-Iv-sskUv Fe2O3 sb A-b¬ 
B-¡n \n-tcm-Iv-ko-I-cn-¡p¶p.

	 Fe2O3 + 3CO 	         2Fe + 3CO2

6.	C-{]-Im-cw \nÀ-½n-¡-s¸Sp-¶ A-b¬ 
Dcp-In {Zm-h-Icq-]¯nÂ ^À-®knÂ 
\n-¶p Xm-tg-¡v h-cp¶p. C-Xm-Wv ]n-Kv 
A-b¬ F-¶-dn-b-s¸-Sp-¶Xv. CXnÂ  
4% C, Mn, Si F¶n-h A-S-§n-bn-cn-¡pw.

7.	]n-Kv A-bWnÂ\n¶v Im-Ìv A-b¬ \n 
À-½n-¡p¶p. (3% C)

8.	Im-Ìv A-b¬ ip-²o-I-cn-¨v tdm-«v 

A-b¬ \nÀ-½n-¡p¶p. C-Xv ip-²am-b 
]-¨n-cp-¼mWv.

A-teml-§Ä þ  
s]m-Xp-kz-`mh§Ä

aq-e-I-§-fp-sS B-hÀ-¯-\-¸-«n-I-sb-
¡p-dn-¨pw  A-hbnÂ DÄs¸-«n-cn-¡p¶ Nne 
{][m-\-s¸« tem-l-§-sf-¡p-dn¨pw tem-l-
kz-`m-h-§-sf-¡p-dn¨pw C-Xn-t\mS-Iw a\-
Ên-em-¡n-¡-gnªtÃm?

tem-l-§-sf-t¸m-se {]m-[m-\y-aÀ-
ln-¡p-¶-Xm-Wv A-tem-l-§-fpsSbpw 
c-k-X-{´w. \n-Xy-Po-hn-X¯nÂ A-tem-
l-§-fp-sS ]¦v, A-h-bp-sS kw-bp-
à-§-fp-sS {]m-[m\yw F¶n-h Nn-e  
D-Zm-l-c-W-§-fn-eq-sS \-ap-¡v ]-cn-tim-[n-
¡mw.

A-´-co-£-hm-bp-hn-se G-ähpw Iq-
Sp-X-em-bn A-S-§n-bn-cn¡p-¶ A-tem-l-ta-
XmWv? A-´-co-£-hm-bp-hn-sâ G-I-tZ-iw 
78 i-X-am-\-t¯m-fw h-cp¶-Xv ss\-{S-P³ 
hm-X-I-amWv.

\½psS izk-\-{]-{In-b-bnÂ DÄs¸
-«n-cn-¡p-¶Xv hm-bp-hn-se Hm-Iv-kn-P³  

Nn{Xw 4.2 »mÌv ^À®kv

 

 

 

»m-Ìv ^À-®kv
Kymkp-IÄ

NqSv hmbpNqSv hmbp

NqSv temlw
Dcp-Inb ÉmKv

Ccp-¼-bn-cv, tIm¡v
^vfIvkp-I-Ä



hmX-Iw B-sW-¶p-Å h-kvXp-X 
G-hÀ¡pw ]-cn-Nn-X-am-W-tÃm.

hm-l-\-§-fp-sS S-b-dp-IfnÂ 
ss\-{S-P³ hmX-Iw \n-d-bv-¡p-¶Xpw  
»o-¨nw-Kv ]u-UdnÂ\n¶v t¢mdn³ hm-XIw  
]p-d-¯p-h-cp-¶Xpw \ap-¡-dnbmw. A-tem-
l-§-fp-sS Nn-e s]m-Xp-kz-`mh-§Ä  ]-cn-
N-b-s¸-Smw. tem-l§-fpambn Xm-c-Xayw 
sN-¿p-t¼mÄ A-tem-l-§Ä-¡p {Z-h-
Wm-¦hpw Xn-f-\n-ebpw Ip-d-hm-bn-cn-¡pw. 
F¶mÂ U-b-aïv (h-{Pw), {Km-ss^-äv 
F-¶n-h-bv-¡v Cu KpW-§Ä Iq-Sp-X-emWv. 
U-b-a-ïnepw {Km-ss^-änepw A-S-§n-bn-
cn¡p-¶ A-tem-lw ImÀ-_¬ BWv. 

A-teml-§Ä km-[m-c-W G-Xp 
`u-Xn-Im-h-Ø-I-fn-em-Wv Im-W-s¸-Sp-¶-Xv?

A-teml-§Ä hm-X-Im-h-Ø-bn-epw 
J-cm-h-Ø-bn-ep-am-Wv km-[m-c-W-bm-bn Im-
W-s¸-Sp-¶Xv. F¶mÂ {Z-h-cq-]-¯n-ep-Å 
H-cp A-tem-l-amWv t{_man³ (Br).

A-tem-l-§Ä-¡p tem-l§-
sf A-t]-£n-¨p km{µ-X Ip-d-hmWv. 
A-h-bp-sS Xm-]-Nm-e-I-Xbpw ssh-
Zyp-X Nm-e-I-Xbpw \-t¶ Ip-d-hmWv. 
F¶mÂ ImÀ-_-Wn-sâ cq]m-´-camb  
{Km-ss^-äv ssh-Zyp-X Nm-e-Iw- B-Wv. 

Ce-Ivt{Sm-Up-I-Ä \nÀ½n-¡m³ 
{Kmss^äv D]-tbm-Kn-¡p-¶-Xn-\pÅ 
ImcWw a\-kn-em-bn-¡m-Wp-atÃm?

A-teml-§Ä tem-l-Zyp-Xn {]-ZÀ-
in-¸n-¡p-¶nÃ. F¶mÂ A-sbmUn³ Cu 
{]-Xn-`m-kw Im-Wn-¡p-¶pïv. A-teml-
§Ä km-[m-c-W-bm-bn ar-Zp-hm-bn Im-W-
s¸-Sp¶p.

A-tem-l-§-fp-sS {][m-\  
cm-k-KpW-§Ä
ImÀ-_¬ Hm-Iv-kn-P-\p-am-bn {]-hÀ-¯n-¨m-

Wv CO2 D-ïm-Ip-¶Xv.
	 C + O2 	      CO2

C-Xp-t]m-se aäv A-tem-l§fpw Hm-Iv-
kn-P-\p-am-bn {]-hÀ-¯n-¨v A-h-bp-sS 
Hm-Iv-sskUp-IÄ D-ïm-Ip¶p.
	 S + O2 		      SO2

Nn-e A-teml-§Ä H-¶n-e-[n-
Iw Hm-Iv-ssk-Up-IÄ D-ïm-¡p¶p. 
D-Zm-l-c-W-¯n-\v ss\-{S-P³ Hm-Iv-kn-
P-\p-am-bn tNÀ¶v N2O5, N2O4, N2O3, 
NO, NO2, N2O F-¶o Hm-Iv-ssk-Up-IÄ 
D-ïm-Ip¶p. hnhn-[ Hm-Iv-ssk-Up-IÄ 
cq-]-s¸-Sp¶-Xv hyXykvX cm-k-{]-hÀ-
¯\-§Ä h-gn-bm-bn-cn-¡pw.

A-tem-l Hm-Iv-ssk-Up-I-fp-
sS s]m-Xp-kz-`m-h-sa´mWv? km-[m-
c-W-bm-bn At-em-l Hm-Iv-ssk-Up-
IÄ A-¾Xzw Im-Wn-¡p¶p. A-tem-l  
Hm-Iv-ssk-Up-IÄ P-e¯nÂ e-bn-
¡p-t¼mÄ A¾-§Ä D-ïm-Ip¶p.  
\mw D-]-tbm-Kn¡p-¶ tkm-Um-sh-Åw 
F-§s\-bm-Wv \nÀ-½n-¡p-¶Xv? A-Xn-
sâ cm-k-Kp-Ww F-´mWv?

tkm-Um-sh-Åw \nÀ-½n-¡p¶-
Xv DbÀ-¶ aÀ-±¯nÂ CO2 P-e¯nÂ 
e-bn-¸n-¨mWv. C-Xv A-¾-kz-`m-h-ap-Å-
XmWv. tkm-Um-P-e-am-Wv ImÀ-t_m-
Wn-Iv B-kn-Uv (H2CO3) F-¶-dn-b-s¸-
Sp-¶-Xv. a-sämcp B-knUmb H2SO3 
D-ïm-Ip¶-Xv C-§-s\-bmWv.
	 SO2 + H2O 		  H2SO3

• 	A-teml-§Ä km-[m-c-W-am-bn 
P-e-hp-am-bn {]-hÀ-¯n-¡m-dnÃ.

• 	A-teml-§Ä km-[m-c-W-
bm-bn A-¾-hp-am-bn {]-hÀ-
¯n-¨v ssl-{U-P³ hmX-Iw  
]p-d-¯p-hn-Sm-dnÃ.

tem-l-§-fp-sSbpw A-tem-l-§-fp-sSbpw s]m-Xp-kz-`mh-§Ä t{Im-Uo-I-cn-¨v 
Xm-c-Xayw sN-¿pI.
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cm-k, `uXn-I KpW§Ä teml§Ä A-teml-§Ä

1.	 `u-Xn-Imh-Ø  
(A-´-co-£  
Du-jv-am-hnÂ)

2.	Xn-f-\n-e, {Z-h-Wm¦w, 
ImTn\yw

3.	Xm-]-Nm-eI-X,  
ssh-Zyp-X NmeI-X

4.	Hm-Iv-kn-P-\p-am-bp-Å  
{]-hÀ¯\w

5.	B-kn-Up-am-bp-Å 
{]-hÀ¯\w

Jcw
(saÀ¡pdn HgnsI)

Iq-SpXÂ

Iq-SpXÂ

Hm-Iv-ssk-Up-IÄ  
D-ïm-Ip¶p

{In-bm-ti-jn-bp-Å  
teml-§Ä, ssl-{U-P³ 

]p-d-¯p-h-cp¶p

J-cw A-sÃ¦nÂ hmX-Iw
(t{_man³ {Zmh-Iam-Wv)

Ipd-hv

Ipd-hv

Hm-Iv-ssk-Up-IÄ  
D-ïm-Ip¶p

{]-hÀ-¯-\-anÃ

]«n-I 4.8 teml-§fpsSbpw Atem-l-§-fp-sSbpw KpW-§Ä þ Hcp Xmc-X-ayw

	ss\-{S-P³ 	 þ 	 78%
	Hm-Iv-kn-P³ 	 þ 	 21%
	BÀ-K¬ 	 þ 	 0.9%
	ImÀ-_¬ ssUHm-Iv-ssk-Uv þ 	 0.04%

Nn-e {][m-\ A-tem-l-§-fp-sS \nÀ-½m-
Ww \-ap-¡p ]-cn-N-b-s¸-Smw.

Hm-Iv-kn-P³ (O2)
Hm-Iv-kn-P³ Poh-sâ \n-e-\nÂ-¸n-

\v A-Xy-´m-t]-£n-X-am-W-tÃm. `q-hÂ-
¡¯nÂ G-ähpw A-[n-Iw Im-W-s¸-Sp-¶ 
A-tem-l-am-Wv Hm-Iv-knP³. A-´-co-
£-hmbp, Pew, [m-Xp-¡Ä F-¶n-h 
bnÂ Hm-Iv-kn-P³ A-S-§n-bn-cn-¡p¶p. 
Hm-Iv-kn-P³ I-ïp-]n-Sn-¨-Xv 1774 Â tPm 
k-^v {]oÌven F-¶ im-kv-{X-Ú-\m 
Wv. Hm-Iv-kn-P³ F-¶ t]-cp- \Â-Inb-Xv  
em-thm-kn-sb BWv.

Hm-Iv-kn-P³ F§-s\ \nÀ-½n-¡mw?
CuÀ-¸-c-ln-Xam-b H-cp t_m-bn-

enw-Kv Syq_nÂ AÂ-¸w s]m-«mkyw s]
À-amw-K-t\-äv F-Sp-¯p Nq-Sm-¡p-I. ]p-d-¯p-
hcp-¶ hmX-Iw Hm-Iv-kn-P-\m-Wv.Cu t_m-
bn-enw-Kv Syq-_n-\p-Ån-te--¡v H-cp F-cnbp-¶ 
Xo-s¡m-Ån I-S-¯p-I. F-´p \n-co-£n¨p?

2KMnO4 	          K2MnO4 + MnO2 + O2

Xo B-fn-¡-¯n-b-Xm-bn Im-Wmw. 
C-Xn-\p Imc-Ww Hm-Iv-kn-P-\mWv. P-e-¯n-
sâ ssh-Zyp-X hn-tÇj-Ww h-gnbpw \-ap-
¡v Hm-Iv-kn-P³ \nÀ-½n-¡mw. Hm-Iv-kn-P³ 
Pz-e-\ k-lm-bn-bmWv. G-sXm-cp h-kv-Xp 
hpw Hm-Iv-kn-P-\p-am-bn tNÀ-¶p {]-hÀ-¯n-
¡p-¶-Xv Pze-\w F-¶-dn-b-s¸-Sp¶p.
D-Zm-lc-Ww:  	S + O2 	        SO2
	 2H2 + O2 	            2H2O
	 C + O2 	        CO2

\½p-sS B-lm-c-¯n-se  
{][m-\ L-S-Iam-b  

A-¶-P¯nÂ
C, H, O F¶n-h Im-Wp¶p.

 

 
 

 

A-´-co-£-hm-bp-hn-sâ 
{][m-\ L-SI-§Ä
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Hm-Iv-kn-P³ c-ïv Bä-§Ä tNÀ-
¶ X-·m-{X-bm-W-tÃm. F-¶mÂ aq-¶v 
Hm-Iv-kn-P³ Bä-§Ä tNÀ-¶ X-·m-{X-
bm-Wv Hm-tkm¬ (O3). HmIv-knP-sâ H-cp cq- 
]m-´-c-am-Wv Hm-tkm¬. A-´-co-£-¯n-
se kv-{Sm-täm-kv-^n-bdnÂ Im-W-s¸Sp-¶ 
Hm-tkm¬ hmXIw \-s½ tZm-j-Im-cn-
Ifm-b AÄ{Sm h-be-äv hn-In-c-W-§fnÂ 
\n¶v kw-c-£n-¡p¶p.

ssl-{UP³ (H2)
P-e-¯n-se c-ïv aq-e-I-§fnÂ 

H-¶m-W-tÃm ssl-{U-P³. ssl-{U-P³ 
_-eq-Wp-IÄ \n-§Ä-¡p ]-cn-Nn-X-am-W-
tÃm. F-§-s\-bm-Wv ssl-{U-P³ hmX-
Iw \nÀ-½n-¡p-¶Xv. H-cp ]-co£-Ww sN-
bv-Xp-t\m-¡mw. H-cp sS-kv-äyq_nÂ AÂ-¸w 
t\À-¸n-¨ ssl-t{Um-t¢m-dn-Iv B-kn-Uv 
F-Sp-¡p-I. A-Xn-te-¡v Ipd-¨v kn-¦v X-cn-
IÄ tNÀ-¯v C-f-¡p-I. ssl-{U-P³ hmX-
Iw ]p-d-¯p-h-cp-¶-Xm-bn Im-Wmw.   Cu 
{]-hÀ¯-\w t\À-¸n-¨ kÄ^yq-dn-¡m-kn-
Uv D-]-tbm-Kn¨pw sN-¿m-hp-¶-XmWv.

	 Zn + 2HCl 	           ZnCl2 + H2

	 Zn + H2SO4 		   ZnSO4 + H2

ssl-{U-P³ C-Ô-\-am-bn D-]-tbm-
Kn¡p-¶ H-cp A-tem-l-am-Wv. ssl-{U-

Ps\ `m-hn-bpsS CÔ-\ambmWv I-cp-Xp-
¶Xv.

ss\-{SP³ (N2)
A-´-co-£-hm-bp-hn-se ap-Jy L-S-

I-am-WtÃm ss\-{SP³. k-ky-§-fp-sS  
h-fÀ-¨-bv-¡v ss\-{S-P³ A-Xy-´m-t]-£n-
X-amWv. ss\-{S-P³ kw-bp-àm-h-ØbnÂ 
a®nÂ I-e-cp-t¼mÄ k-ky-§Ä-¡v th-Kw 
B-Knc-Ww sN-¿m³ km-[n-¡pw.

]-co-£-W-im-ebnÂ \-ap-¡v ss\-{S-P³ 
F§-s\ \nÀ-½n-¡mw?

A-tam-Wn-bw t¢m-ssdUpw tkm-
Un-bw ss\-ss{Säpw tNÀ-¶ an-{in-Xw Nq-
Sm-¡n-bm-Wv ss\-{S-P³ \nÀ-½n-¡p-¶-Xv. 
cm-k-{]-hÀ-¯-\-¯n-sâ k-a-hmIyw ]-cn-
tim-[n¡q.
NH4Cl + NaNO2 	         NH4NO2 + NaCl
	 NH4NO2 	         N2 + 2H2O

cm-k-{]-hÀ-¯-\-^-e-am-bn BZyw 
D-ïm-Ip¶-Xv A-Øn-cam-b A-tam-Wn-bw 
ss\-ss{S-ämWv. A-Xp th-Kw hn-L-Sn¨v N2 
hmX-Iw ]p-d-¯p-hn-Sp¶p.
Nn-e {][m-\ A-tem-l kw-bp-à-§-fp-sS 
\nÀ-½m-Ww \-ap-¡p ]-cn-N-b-s¸-Smw.

Pew (H2O)
Poh-sâ \n-e-\nÂ-¸n-\v A-Xy-´m-t]-

£n-Xam-b A-tem-l kw-bp-à-am-WtÃm 
Pew. ssl-{U-P³ Hm-Iv-kn-P-\p-am-bn tNÀ-
¶m-Wv P-ew cq-]-s¸-Sp-¶Xv.
	 2H2 + O2 	         2H2O

km-[m-c-W km-l-N-cy¯nÂ ssl-
{U-P\pw Hm-Iv-kn-P\pw X½nÂ {]-hÀ-¯n--
¨v P-ew D-ïm-Ip-¶nÃ. 

\nÀ-Æo-co-I-c-W {]-hÀ-¯\-§Ä 
C-Xn-t\mS-Iw ]-cnNn-X-am-W-tÃm? B-kn-
Up-Ifpw BÂ-¡-en-Ifpw ]-c-kv]-cw {]-hÀ-
¯n-¨v P-ehpw e-h-Whpw D-ïmIp-¶ 
{]-hÀ-¯-\-am-Wv \nÀ-Æo-co--I-cWw.
DZm: HCl + NaOH 		  NaCl + H2O

tPmk-^v {]oÌven
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ITn-\-P-ehpw ar-Zp-P-ehpw
tkm-¸v \-¶m-bn ]-Xbp-¶ P-e-am-Wv 

ar-Zp-Pew. F¶mÂ tkm-¸v \-¶m-bn ]-X-
bm-¯ P-e-am-Wv ITn-\-Pew. Pe-¯nsâ 
ImTn-\y-s¯ c-ïm-bn X-cw-Xn-cn-¡m-hp-
¶-Xm-Wv; Øn-c-ImTn\yw F¶pw XmÂ-
¡men-I ImTn\yw F-¶pw. P-e¯nÂ e-bn-
¨n-cn¡p-¶ e-h-W-§-fm-Wv ImTn-\y-¯n-\p  
Im-cWw.

ImTn\yw		  eh-W-§Ä
Øn-c-ImTn\yw 	   	 CaCl2, CaSO4 
			   MgCl2, MgSO4

XmÂ-¡men-I 	   	 Ca(HCO3)2 
ImTn\yw		  Mg(HCO3)2

XmÂ-¡men-I ImTn\yw amäm³ 
P-ew Xn-f-¸n¨mÂ a-Xn-bm-hpw. F¶mÂ 
Øn-c-ImTn-\yw cm-k-{]-{In-b-bn-eq-sS am{X-
ta amäm³ km-[n-¡p-I-bpÅq.

ho«½amcpsS klm-bn
Blmcw ]mNIw sNbvXp hnf 

¼ns¡mSp¡p¶Xns\¡mÄ {]bm-k-
am-Wv ]-eÀ¡pw ]m{X§Ä IgpIn 
hr¯n-bm-¡p-I F¶Xv. ]m{X§Ä 
hr¯n-bm-¡p-¶-Xn\v C¶v ]eXcw  
]ZmÀ°§Ä It¼mf¯nÂ e`yam-
Wv. ChbnÂ {][m\amWv Un-äÀPâv 
I«Ifpw emb\nIfpw.

C¯cw DÂ¸-¶§Ä, BZyw 
Xs¶ P-e-¯n\v ImTn\yw \ÂIp¶ 
ImÂkyw, aáojyw F¶o Atbm 
WpIÄ Dsï¦nÂ Ahsb amän 
P-e-¯ns\ arZphm¡pw. F®bpw 
sagp¡pw Hs¡ Aenbn¨p Ifbm³  
]mI¯nepÅ kÀ^-ÎâpIÄ 
CXnÂ [mcmfambpïv. Un-äÀ-Pânse 
BÂ¡en-IÄ, NneXcw F³sskap 
IÄ Agp¡nÂ AS§nbncn¡p¶ 
t{]m«o\pIsf-bpw A-¶-P-s¯bpw hn-
LSn¸n¡p¶p.

AtamWnb (NH3)
k-ky-§-fp-sS h-fÀ-¨-bv-¡v ss\-

{S-P³ A-Xym-h-iy-am-W-tÃm. k-ky-§Ä-
¡v B-h-iyam-b ss\-{S-P³ h-f-§-fp-sS  
\nÀ-½m-W-¯n-\p-]-tbm-Kn¡p-¶ H-cp 
A-kw-kvIr-X cm-k-h-kv-Xp-hmWv NH3.
A-tamWn-b F§-s\ \nÀ-½n-¡mw?

H-cp ]-co£-Ww sN-¿mw. H-cp hm-¨v 
¥mknÂ AÂ-¸w A-tam-Wn-bw t¢m-ssd-Uv 
F-Sp-¯v A-Xn-te--¡v AÂ-¸w ImÂkyw 
ssl-t{Um-Iv-ssk-Uv tNÀ-¡p-I. \-¶m-bn 
C-f-¡p-I. F-s´-¦nepw K-Ô-a-\p-`-h-s¸-Sp-
¶p-tïm? \o-ebpw Np-h¸pw en-äva-kv t]-
¸-dp-IÄ \-\-¨-Xn-\pti-jw hm-¨v ¥m-kn-\p 
ap-I-fnÂ Hm-tcm-¶m-bn Im-Wn-¡p-I. F-´p 
kw-`-hn-¡p-¶p F-¶p \n-co-£n-¡pI.

cq£-K-Ô-apÅ NH3 hmX-Iw cq-]-
s¸-Sp-¶-Xmbpw A-Xn-\v Np-h-¶ en-äv-a-kn-s\  
\o-e-bm-bn am-äm-\p-Å t_-kn-Iv kz-`m-h-ap-
Å-Xmbpw a\-Ên-em¡mw. Cu {]-hÀ-¯-\-
¯n-sâ cm-k-k-a-hmIyw F-´mWv?

2NH4Cl + Ca(OH)2 	        CaCl2+2H2O+ 2NH3

]-co-£-W-im-e-bnepw C-tX 
]-co£-Ww hgn NH3 \nÀ-½n-¡m-hp-¶-Xm-
Wv. F¶mÂ Dïmb NH3 hm-X-I-s¯ 
P-e-hn-ap-à-am-¡p-¶-Xn-\m-bn ]-co-£-W-
im-ebnÂ H-cp tim-j-Im-c-I-¯n-eqsS 
(CaO) I-S-¯n-hn-Sm-dpïv.

A-tamWn-b hm-X-I-¯n-\p km{µ-X 
Ip-d-hm-b-Xn\mÂ A-Xp ti-J-cn-¡p¶-Xv 
Kym-kv PmÀ I-agv-¯n-h-¨mWv. A-tamWn-b 
hmX-Iw P-e-¯nÂ e-bn-¡p¶p. XXv-^-e-
ambn NH4OH D-ïm-Ip¶p. 

	 NH3 + H2O 		  NH4OH

 

 



Atam-Wn-bbpsS Km-Vemb\nsb enIzÀ 
A-tamWn-b F¶p hnfn¡p¶p.

A-tamWn-b hmX-Iw hym-h-km-bn-
I-am-bn \nÀ-½n¡p-¶ {]-{In-b-bm-Wv tl-
_À {]-{In-b. D-¶-X aÀ-±-¯n-epw (500 
atm) Xm-]-\n-e-bnepw (4500C) ss\-{S-P\pw 
ssl-{U-P\pw X½nÂ {]-hÀ-¯n-¸n-¨m-Wv 

A-tamWn-b \nÀ-½n-¡p-¶Xv.
	 N2 + 3H2 	           2NH3

Cu cm-k-{]-hÀ-¯-\-¯nÂ  
kv-t]m-©n A-b¬ H-cp DÂ-t{]-c-I-am-
bn tam-fn-_v-Un-\-¯n-sâ km-¶n-[y¯nÂ 
D-]-tbm-Kn-¡p¶p. F¶mÂ C-t¸mÄ tl-
_À {]-{In-bbnÂ Ab¬ Hm-Iv-sskUv 
DÂ-t{]-c-I-am-bpw s]m-«m-kn-bw Hm-Iv-ssk-
Un-sâbpw (K2O) A-eq-an-\n-bw Hm-Iv-ssk-
Un-sâbpw an-{in-X-w s{]m-tam-«-dmbpw D-]-
tbm-Kn-¡p¶p.
A-tamWn-b tNÀ-¶ Nn-e cm-k-h-kv-Xp-
¡Ä ]-cn-tim-[n-¡mw.

• 	A-tam-Wn-bw kÄt^äv

• 	A-tam-Wn-bw t^m-kv-t^äv

bqdn-bbpw Atam-Wn-bbpw  
Atam-Wnb hmXI¯n\v Hcp {]tXyI Xcw KÔamWpÅXv. Nne aq{X¸pc 

IfnÂ\n¶v han¡p¶ cq£KÔw AtamWnb hm-X-I-¯n-tâXp IqSnbmWv. aq-{X¯nÂ 

\n-¶v F§-s\bmWv A-tamWn-b D-ïm-Ip¶Xv? Hcp a\pjysâ HcpZnhks¯ aq{X-

¯nÂ GItZiw 30 {Kmw bqdnb Dïmbncn¡psa¶mWv IW¡v. aq{X¯nÂ DÅ bqdnb 

Nne F³sskapIfpsS {]hÀ¯\^eambn hnLSn¨v AtamWnb Bbn amdp-¶p. 

hfambn IrjnbnS§fnÂ bqdnb hnXdpt¼mÄ \\hpÅ a®n\v aosX Ipd¨v 

t\cw InS¶mÂ AtamWnb hmXIambn amdn AXv \ãs¸Spw F¶v kmcw. AÂ¸w 

AknUnän DÅ a®nÂ bqdnb IeÀ¯nbmÂ BIs«, Atam-Wn-bw ehWw Bbn  

amdpIbpw sN¿p¶p. Atam-Wnb hmXIw BIs« hn¯pIsf tZmjIcambn _m[n¡pw 

F¶XpsImïmWv hn¯pIfpambn IeÀ¯n bqdnb D]tbmKn¡cpXv F¶v \njvIÀ-

jn¡p¶Xv. sNSnIÄ Hcn¡epw bqdnbtbm AtamWnbw hmXItam hens¨Sp¡p¶nÃ. 

]Icw Atam-Wnbw ehW§tfm ss\t{Säv eh-W-§tfm BWv Ah hen-s¨-Sp- 

¡p-¶-Xv.

 AtXkabw ]bÀ hÀ¤¯nÂs¸« kky§fpsS thcpIfnÂ A´co£  

ss\-{SPs\ Atam-Wnbbmbn amäm³ Ignbp¶ ss\-t{SmPt\kv F¶ F³sskw Dïv. 

{]IrXn kzbtah sN¿p¶ Cu {]{Inb \ÂIp¶ kw`mh\ F{X hepXmWv. C-S-hn-f-

bm-bn ]-bÀhÀ-¤-¯n-se hnf-IÄ Ir-jn sN-¿p-¶-Xn-sâ {]m-[m\yw a-\-Ên-em-b-tÃm?

 

Nn{Xw 4.3 Atam-Wnb \nÀ½-mWw
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ImÀ-_¬ ssUHm-Iv-sskUv (CO2)
D-Ñzm-k hm-bp-hnepw tkm-Um-P-

e-¯nepw A-S-§n-bn-cn¡p-¶ hm-X-I-am-
WtÃm CO2. Cu hmX-Iw F§-s\ \nÀ-
½n-¡mw?

H-cp sS-kv-äyq_nÂ AÂ¸w tkm-Um-
¡mcw (Na2CO3) F-Sp-¡p-I. A-Xn-te-bv¡v 
t\À-¸n¨ HCl AÂ¸w tNÀ-¡p-I. F-´p 
kw-`-hn-¡p-¶p F-¶p \n-co-£n-¡pI.
\p-c-ª-]-X-tbm-sS \n-d-anÃm-¯Xpw a-W-
anÃm-¯-Xpamb Hcp hmX-Iw D-ïm-Ip-¶p. 
AXv CO2 BWv.

F-¶-m-Wv kÄ-^yq-cn-Iv B-knUv Adn-b-
s¸-Sp-¶Xv. [m-cm-fw cm-k-h-kv-Xp-¡-fp-sS 
\nÀ-½m-W-¯n-\v C-Xp-]-tbm-Kn-¡p-¶p.

hym-h-km-bn-I-ambn H2SO4 \nÀ-
½n¡p-¶ co-Xn-bm-Wv k¼À-¡{]-{Inb 
(Contact Process). C-Xv F-´m-sW-¶p ]-cn-
tim-[n-¡mw.

kÄ-^À Hm-Iv-kn-P\nÂ I-¯n¨v 
kÄ^À ssU-Hm-Iv-sskUv (SO2) B-¡n 
am-äp¶p. C-Xn-s\ D-¶-X Xm-]-\n-ebnepw 
aÀ-±-¯nepw Hm-Iv-kn-P-\p-am-bn {]-hÀ-¯n-
¸n¨v kÄ^À ss{S-Hm-Iv-sskUv (SO3) 
Dïm-¡p¶p. Cu {]-hÀ-¯-\¯nÂ h-t\-
Un-bw s]-tâm-Iv-ssk-Uv (V2O5 )B-Wv DÂ-
t{]-c-I-am-bn D-]-tbm-Kn-¡p-¶Xv.
		  V2O5
	 2SO2 + O2 	                 2SO3
		  4500C
SO3 s\ Km-V kÄ-^yq-cn-Iv BknUnÂ 
e-bn-¸n-¡p¶p.

    SO3 + H2SO4 	   H2S2O7 (H-enbw)
cm-k-{]-hÀ-¯-\-^-e-am-bn D-ïm 

Ip-¶ Hen-bw P-e¯nÂ e-bn-¸n-¨m-Wv 
kÄ^yq-cn-Iv Bkn-Uv \nÀ-½n-¡p-¶Xv.

	 H2S2O7 + H2O 		     2H2SO4

kÄ-^yq-cn-¡v B-kn-Un-\p \n-d-anÃ. 
km{µ-X Iq-Sp-X-emWv. C-Xn-\p Xo-{h-\m-
i-I kz-`m-hw Dïv. C-Xv P-e¯nÂ e-bn-
¡p¶p. Pemw-i-s¯ h-en-s¨-Sp-¡m-\p-Å 
I-gn-hv Dïv.

cq-]m-´-c-Xzw (A-tem-t{Sm-¸n)

H-tc aqe-Iw, cm-k-`uXn-I kz-`m-h-
§fnÂ hy-Xy-kv-X-X-bp-Å H-¶n-e-[n-Iw 
cq-]-§fnÂ Im-W-s¸-Sp-¶ {]Xn-`m-ks¯   
"cq-]m-´-cXzw' F-¶p hnfn-¡p¶p. Hm-Iv-
knP-sâ H-cp cq-]m-´-c-am-Wv Hm-tkm¬ 
F-¶p \-mw a-\-Ên-em-¡n-b-tÃm. C-Xp- 
t]m-se a-äp ]-e aq-e-I-§fpw cq-]m-´-c 
Xzw Im-Wn-¡p-¶pïv.

Cu hm-X-I-¯n-s\ Np®m-¼v shÅ¯n 
(Ca(OH)2) eq-sS I-S-¯n-hn-Sp-I. F-´p kw-
`-hn-¡p¶p?
Np®m-¼v shÅw ]mÂ \n-d-am-Ip-¶-Xn-sâ 
cm-k-{]-hÀ¯-\w C§-s\ F-gp-Xmw.
Ca(OH)2 + CO2 	             CaCO3 + H2O

HcÂ¸w Np-®m-¼v sh-Å-¯n-te-¡v 
H-cp Ip-gÂ h-gn Ipd-¨v t\-cw Du-Xn-t\m-
¡nbmÂ F-´v kw-`-hn-¡pw?

kÄ^yq-cn-Iv B-knUv (H2SO4)
""cm-k-h-kv-Xp-¡-fp-sS cm-Pm-hv'' 
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{Km-ss^-än-epw h-{P-¯nepw 
FÃmw Im-Wp¶-Xv H-tc aq-e-Iam-b 
ImÀ-_¬ X-s¶-bm-Wv F¶-Xv 
Adn-ªn-cn-¡Ww. ImÀ-_-Wn-sâ 
a-äp cq-]m-´-c-§-fm-Wv ^p-Å-dn³, 
{K^o³ F-¶nh. h{Pw ImTn- 
\y-tadn-b h-kv-Xp-hmWv. F¶mÂ 
{Km-ss^-äv ar-Zp-hmWv. A-tem-t{Sm-
¸p-IfpsS- `uXn-I kz`m-h-§-fnÂ 
hy-Xymk-§Ä D-ïm-bn-cn-¡pw. 
Ah-bpsS cmk-kz-`m-h-¯nÂ 
sNdnb hyXym-k-§Ä Dïm-
Im-sa-¦nepw an¡-hmdpw cmk-{]-
hÀ¯-\-§-fnÂ Ah Hcp-t]mse 
Bbn-cn-¡pw.

cq-]m-´-cXzw Im-Wn¡p-¶ 
a-äp c-ïp {][m-\ aq-e-I-§-fm-Wv 
kÄ-^dpw t^m-kv-^-d-kpw. DZm: 
kÂ^À þ tdmw-_n-Iv kÄ^À, 
tam-tWm-¢n-\n-Iv kÄ^À,  
{]n-kv-am-änIv kÂ-^À. 
t^m-kv-^d-kv þ sh-Å t^m-kv-^-
dkv, sNa-¶ t^m-kv-^-dkv.

ssP-hcm-k L-SI§Ä A-teml-§Ä teml-§Ä

1. F³-ssk-ap-IÄ

2. lo-ta-mt¥m-_n³  
(c-à-¯n-\p Nph-¸v \n-dw 
\ÂIp-¶ h-kvXp)

 
C, H, N, O

C, H, N, O

Fe
]-e F³-ssk-ap-I-fnepw 

teml-§Ä D-ïm-Im-dpïv. 
DZm: ss\-t{SmP-t\kv 

(Fe, Mo)

]«n-I 4.9

ssP-hcm-k L-S-I-§-fn-se tem-l 
A-tem-l km-¶n-²y§Ä

Poh-sâ \n-e-\nÂ-¸n-\v A-Xy-´m-t]-
£n-X-am-Wv ssP-h-cm-k L-S-I§Ä. tem-
l-§Ä¡pw A-tem-l-§Ä¡pw C-hbnÂ 
hen-b {]m-[m-\y-apïv. Nn-e {][m-\ ssP-
hcm-k L-S-I-§-fp-sS L-S-I-aq-eI-§Ä 
]-cn-tim-[n-¡mw.

Nn{Xw 4.4 ImÀ_-Wnsâ Atem-t{Sm-¸p-IÄ

{Kmss^äv Ub-a−v (h-{Pw)

^psÅ-dn³ {Km^o³
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]cn-io-e-\ tNm-Zy§Ä

I Hä-hm-¡nÂ D¯cw Fgp-XpI

a. 	temlZypXn ImWn-¡p¶ Hcp Atemlw GXmWv?

b. 	sshZypX Nme-IX ImWn-¡p¶ Ateml¯nsâ t]cp \ÂIpI?

c. 	GXp teml¯n\mWv sshZypXNmeIX Gähpw IqSpXÂ?

d.	{Zmh-I-cq-]-¯n-epÅ tem-lw GXmWv? 

e.	XWp¯ Pe-hp-ambn {]hÀ¯n¨p ssl{U-P³ ]pd-t¯-¡p-hn-Sp¶ temlw GXv?

f. 	DbÀ¶ -Xm-]-\n-e-bnÂ Pe-hp-ambn {]hÀ¯n¨v ssl{U-P³ DÂ¸mZn¸n¡p¶ tem-
lw GXv?

g. 	GXv tem-l-amWv \ocm-hn-bp-ambn {]hÀ¯n¨v ssl{U-P³ ]pd-t¯¡p hnSp¶Xv?

h. 	t\À¯ -B-kn-Up-ambn {]hÀ¯n¨v ssl{U-P³ ]pd-t¯-¡p-hn-Sp¶ temlw  
GXmWv?

i. 	{Zmh-Im-h-Ø-bn-epÅ Hcp Ateml¯nsâ t]cp \ÂImtam?

j.	 tkmUnbw sslt{Um-IvsskUv emb-\n-bp-ambn {]hÀ¯n¨v ssl{U-P³ ]pd-
t¯¡p hnSp¶ temlw GXmWv?

k. 	cq]m-´-cXzw {]I-Sn-¸n-¡p¶ Hcp teml¯nsâ t]cp \ÂIpI.

• 	 tem-l§Ä, k-hnti-j kz-`m-h§Ä, cm-k-KpW-§Ä F¶n-h kzmw-io-I-cn-¡p¶p.

• 	 tem-l-§-fp-sS {In-bm-ti-jn t{iWn, A-Xn-sâ {]m-tbm-Kn-I-X hn-i-Zo-I-cn-¡p¶p.

• 	 tem-l-\m-i-\-hpw C-Xv X-S-bp-¶-Xn-\p-Å amÀ-¤-§fpw hn-i-Zo-I-cn-¡p¶p.

• 	 tem-l-k-¦-c-§-fpw A-h-bp-sS k-hn-ti-j-X-Ifpw Xn-cn-¨-dn-bp¶p.

• 	 tem-l-\nÀ-½m-W-¯n-se hnhn-[ L«-§Ä hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

• 	 A-tem-l-§-fp-sS {][m-\ s]m-Xp-kz-`mh-§Ä, cm-k-KpW-§Ä C-h kzmw-io-I-cn-
¡p¶p.

• 	 ssl-{UP³, Hm-Iv-knP³, ss\-{S-P³ Xp-S-§n-b-h-bp-sS \nÀ-½m-W-hpw, A-h-bp-sS 
hy-Xykv-X cm-k-{]-hÀ-¯-\§-sf¡p-dn¨pw hn-i-Zo-I-cn¡m³ I-gn-bp¶p.

• 	 A-tem-l-§-fp-sS kw-bp-à-§fmb NH3, H2O, CO2, H2SO4 F-¶n-h-bp-sS \nÀ-½m-W 
hpw cm-k-{]-hÀ-¯-\-§fpw hn-i-Z-am-¡p¶p.

• 	 cq-]m-´-cXzw F¶-Xv hn-i-Zo-I-cn-¡p¶p.

• 	 ssP-h cm-k-L-S-I-§-fn-se tem-l-§-fp-sSbpw A-tem-l-§-fp-sSbpw km-¶n-²y-s¯-
¡p-dn¨v Xn-cn-¨-dn-bp¶p. 

{][m-\ 
]T-\-
t\-«-§Ä
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l. 	ssh-Zyp-XNm-e-I-X -{]-ZÀin-¸n-¡p¶ Atemlw GXmWv?

m. teml-\m-i\w kw`-hn-¡m¯ Hcp teml¯nsâ t]cp \ÂIpI.

n. 	{]]-©-¯nÂ Gähpw kpe-`-amb aq-eIw GXmWv?

II ImcWw hyà-am-¡pI

a. 	Xpcn-ip-em-b\n teml-]m-{X-¯nÂ Hgn-¨p-h-bv¡m-dn-Ã.

b. 	ÌoÂ ]m{X-§Ä Xpcp-¼n-¡m-dnÃ.

c. 	I¯n¨ Nµ-\-¯ncn HmIvkn-P-\nÂ Bfn-¡-¯p¶p. F¶mÂ ImÀ_¬ Utbm-
Ivssk-UnÂ sI«p-t]m-Ip-¶p.

d. 	CO2 hmXIw Np®m-¼p-sh-Å-¯ns\ ]mÂ \nd-am-¡p-¶p.

III hyXymkw hyà-am-¡pI

a. 	[mXphpw Abncpw.

b. 	ImÌv AbWpw tdm«v AbWpw.

c. 	ITn-\P-ehpw ar-ZpP-ehpw.

sh_v 
en-¦pIÄ

https://www.toppr.com/guides/chemistry/metals-and-
nonmetals/physical-properties-of-metals-and-non-metals/
https://www.studyread.com/uses-of-metals/

https://www.youtube.com/watch?v=pMEiyKZ4H4g
https://www.youtube.com/watch?v=NlAoaajyjpM
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•	 sslt{UmImÀ_-Wp-IÄ

•	 sslt{UmImÀ_-Wp-I-fpsS \ma-I-cWw:

•	 imJ-I-fpÅ BÂs¡bv³

•	 sslt{UmImÀ_-Wp-I-fpsS {][m\ 

	 cmk-{]-hÀ-¯\§Ä

•	 Pze\w

•	 BtZi cmk-{]-hÀ¯\w

•	 t]mfnassd-tk-j³

•	 AUn-j³ {]hÀ¯\w

•	 ^Mvj-WÂ {Kq¸p-IÄ

•	 BÂ¡-tlm-fpIÄ

•	 FÌ-dp-IÄ

•	 sFtkm-sa-dnkw

•	 s]t{Sm-fnbw

•	 CÔ\ cq-]-¯n-ep-Å 

	 ssl-t{Um-ImÀ-_-Wp-IÄ



cmk-hkvXp DÅXpsImïmWv Fcn-
hpïmIp¶Xv.''
""C{Xbv¡v Fcnhv ]I-cm³ Cu cmk-h-
kvXp-hnÂ GsXms¡ aqe-I-§-fm-Wp-
ÅXv?''
""A-tXm, ]d-bmw. ImÀ_¬, ssl{U-P³, 
ss\{S-P³, HmIvkn-P³.''
""FÃmw Atem-l-§-fm-W-tÃm?''

""AtX. Im]vsk-bvknsâ Hcp 
X·m-{X-bnÂ 18 ImÀ_¬, 27 ssl{U-P³, 
1 ss\{S-P³, 3 HmIvkn-P³ F¶o Bä-
§-fm-Wp-Å-Xv. F¶p-h-¨mÂ cmkkq{Xw 
C18H27NO3 F¶v kmcw.''
""AtX, ss\{SnIv A¾-¯nse NO3 Dïv 
AtÃ?''
""Gbv! CtÃ CÃ! ImÀ_Wpw ss\{S-P 
\pw aäpw LSn-¸n-¨n-cn-¡p-¶Xv thtd coXn-
bn-emWv.'' 
""At¸mÄ C§-s\bpÅ-sXm¶patÃ a[p-

BapJw
" "Blm -c -¯n -sem -c 

Â¸w Fcnhp IqSn-bmÂ 
Ip«n-IÄ ]-nW-§pw. tlm,- 
F-s´m-sc-cnhmWv F¶p-]-
dªv ]cn-`-hn-¡pw. AhcpsS 
apJw Nph¡pw, I®p-\n-d-bpw. 
shÅw IpSn-¡m³ AhÀ  
]c-thiw ImWn-¡pw. Idn-bn-
sems¡ Fcn-hn-Ã F¦ntem, 
aäp NneÀ¡v AXmWv ]cm-
Xn. A¡q-«À¡v ]c-a-{]-[m--\
amWv Fcn-hv. F´m-Wv F-cn-
hn-sâ Im-cWw?''

""apfIv hÀ¤-¯n-ep-Å 
GsX-¦nepw H¶v CSp-t¼mÄ 
BWv IdnbnÂ Fcnhv A\p-
`-h-s¸-Sp-I. apfInÂ Im]v 
sk-bnkn-³ (Capsaicin) F¶ 
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c-apÅ ]ZmÀ°-§-fn-ep-ÅXv?''
""icn, hm\ne sFkv{Ioapw, hm\ne AS-
§nb tNmt¢äpw Ign-¨n-«p-tïm?''
""hm\ne Hcp sNSn-bm-sW¶v Adn-bmw.'' 

""AtX, hm\n-e-s¨-Sn-bnÂ \n¶v 
Hcp Fk³kv Dïm-¡mw. B FÊ³kne-

S-\-bnse sNdnb Nne amä-§Ä t]mepw 
Ah-bpsS kz`mhKpW-¯n-Â {]-Xn-^-en-
¡pw.''
""]©-km-c-bnse cmk-L-SIw kqt{Im-kv 
F¶v tI«n-«p-ïv.'' 

""icn-bm-Wv, C12H22O11. I-cn-¼nÂ 
[mcm-f-am-bpÅXmWv. a[p-c-ap-Å ]e ]
g-§-fnepw kqt{Im-kv Dïv.'' 

""Cu X·m-{X-I-fnsems¡ hfsc 
IqSp-XÂ Bä-§-fp-ïtÃm? teml-§-
fpsSbpw Atem-l-§-fp-sSbpw kwbp-à-
§sft¸mse-b-ÃtÃm?''
""icn-bm-Wv. ]ns¶ Cu ]dª kwbp-
à-§-fn-seÃmw s]mXp-hmbn ImÀ_-Wp-
apïv.'' 
""apfIpw ]©-km-cbpw aäpw NqSm-¡p-
t¼mÄ Icn-bp-¶Xv AXp-sIm-ïm-bn-cn-
¡pw. AtÃ?''

""XoÀ¨-bm-bpw. Ch am{X-aÃ Icn-
bp-¶-Xv. \½psS ssPhhkvXp-¡Ä 
H«pan¡Xpw I¯n-¨mÂ In«p-¶Xv Icn 
-X-s¶-bm-Wv.'' 
""At¸mÄ Cu ImÀ_-Wn\v IpSpw-_mw-K-
§Ä Gsd-t¸À ImWp-atÃm?''

""ck-X-{´-¯nÂ Gähpw IqSp-
XÂ DÅXv ImÀ_¬ kwbp-à-§-fm-Wv. 
A¯cw kwbp-à-§sf Hcp {]tXyI 
ck-X-{´ imkv{Xhn`m-K-ambn¡ïmWv 
]Tn-¡p-¶-Xv, t]cv ImÀ_-WnI ck-X-
{´w AYhm HmÀ-Km-\n-Iv c-k-X-{´w.''S-§n-bn-cn-¡p¶ hm\n-

en³ (Vanillin) F¶ cmk-
]-ZmÀ°¯n\v {]tXyI 
cpNnbpw KÔ-hp-sam-s¡ \
ÂIm³ I-gn-bpw. AXnsâ 
cmk-kq{Xw C8H8O3 F¶m-
Wv.''
""Hm! At¸mÄ Bä-¯nsâ 
F®w Ipd-ªmÂ Fcnhv 
CÃmXmIptam?''

""Hcn-¡epw A§s\ 
]d-bm³ Ign-bn-Ã. cmk-L-

Nn{Xw 5.1 : hm\ne

Nn{Xw 5.2 : Pze-\-tijw
IS-emkv Nmc-am-Ip¶p



Poh-Pm-e-§-fnepw H«pan¡ \n 
tXym-]-tbm-K- km-[-\-§fnepw AS-§n-
bn-cn-¡p¶ ]ZmÀ°-§-fnÂ DÅ Gä 
hpw {][m-\ aqe-I-amWv ImÀ_¬. "Icn' 
F¶À°w hcp¶ "ImÀt_m' F¶ 
emän³ ]Z-¯nÂ\n¶mWv ImÀ_-¬ 
F-¶ t]-cv e-`n-¨Xv.

ImÀ_¬ AS-§p¶ kwbp-à-§-
sf-¡p-dn-¨pÅ ]T-\-amWv ImÀ_-WnI 
ck-X-{´w. {InkvXz-Ð¯n\p ap³t]
Xs¶ ImÀ_-WnI kwbp-à-§-sf-
¡p-dn¨v a\p-jy\v Ad-nhp-ïm-bn-cp-¶p.  
]pcm-X\\Zo-XS kwkvImc¯nsâ 
Ah-in-jvS-§-fnÂ ImÀ_-WnI kwbp-
à-§-fmb Nmb§Ä, kpK-Ô h-kv-
Xp¡Ä, tkm¸v F¶n-h-sb-¡p-dn-¨pÅ 
kqN-\-I-fp-ïv. ssPh-h-kvXp-¡-fnÂ  
\n¶v e`n-¡p¶ ]©-km-c, sPem-än³, 
F®-IÄ, sImgp-¸p-IÄ F¶n-h-sb-¡p-
dn-¨pÅ ]T\w ]Xn-s\«mw \qäm-ïm-b-
t¸m-tg¡pw Bcw-`n-¡p-Ibpw, Cu ]
ZmÀ°-§-fnse cmk-kw-tbmKw GI-
tZiw Hcp t]mse-bn-cn-¡p-sa¶v emthm-
bnknsb F¶ im-kv-{XÚ³ Øm 
]n-¡-p-Ibpw sNbvXp. 1815þÂ sP.sP.s_
gvtk-en-bkv Poh-iàn kn²m´w  
(Vital Force Theory) apt¶m«v h¨p. AXn³  
{]Imcw ssPh-h-kvXp-¡Ä krjvSn-¡-
s¸-Sp-¶-Xn\v Hcp Poh-iàn-bpsS Bh-
iy-apsï¶v At±lw hmZn-¨p. F¶mÂ 
1828þÂ s{^U-dnIv thmfÀ, AssP-h-amb 
Atam-Wnbw kb-t\-äns\ NqSm¡n ssP-h-
]-ZmÀ-°amb bqdnb \nÀ½n¨-tXm-Sp-IqSn 
Poh-iàn kn²m´w ]n³-X-Å-s¸«p. 
AXp-h-sc-bp-ïmbncp-¶ s]m-Xp-[m-c-W 
Poh-Pm-e-§fnÂ\n-¶p am-{X-ta bqdn-bbpw 
a-äp ImÀ-_Wn-I kw-bp-à-§fpw e-`n-¡q 
F-¶mbncp¶p. XpSÀ¶v [mcmfw ImÀ_-
WnI kwbp-à-§Ä ]co-£-W-im-e-I-
fnepw hyh-km-b-im-e-I-fnepw \nÀ½n¡-

s¸-«p. CXv ImÀ_-WnI ck-X-{´-¯nsâ 
hfÀ¨bv¡v B¡w Iq«n.

PÀ½-\n-bnse {^m-¦v-^À-«v 
F¶ Ø-e-s¯ H-cp A-²ym]-I-sâ  
a-I-\m-bmWv thm-fÀ P-\n-¨-Xv. 1823þÂ 
ssl-sUÂ-_À-Kv kÀ-h-I-em-im-e 
bnÂ \n-¶v _ncp-Zw t\Snbti-jw 
A-t±-lw kzo-U-\n-te-¡v t]m-bn. 
c-k-X-{´-Ú-\m-b s_gvko-en-bkn-
sâ Io-gnÂ K-th-jWw \-S¯n PÀ-
½-\nbnÂ Xn-cn-s¨¯n-b thm-fÀ H-cp 
kv-IqfnÂ A-²ym-]-I-\mbn.

ImÀ-_Wn-I c-k-X-{´ ]T-\-
¯n-se \m-gn-I-¡Ãm-bn amdn-b I-ïp- 
]n-Sn-¯-am-bn-cp-¶p bq-dn-b-bp-sS \n 
À-½mWw. ""a-\p-jy-sâtbm \m-b-bp-sS-
tbm aq-{X-anÃm-sXX-s¶ ]-co-£-W-
im-ebnÂ F-\n-¡v bqdn-b D-ïm¡m³ 
I-gn-bpw'' F-¶v thm-fÀ {]-Jym-]n-¨p. 
Cu I-ïp-]n-Sp-¯-¯n-\p ti-j-am-Wv 
im-kv-{X-ÚÀ ImÀ-_Wn-I kw-bp-
à§-sf ]-co-£-W-imebnÂ \nÀ-½n-
¡m-\pÅ {ia-§Ä hym-]-I-am-¡n-bXv. 
A-ep-an-\n-bhpw s_-dn-en-bhpw tem-
l-cq]¯nÂ thÀ-Xn-cn-s¨-Sp¯-Xpw 
ImÂkyw ImÀ-ss_-Uv \nÀ-½n-¨Xpw 
thm-fÀ B-bn-cp¶p.

s{^-U-dn-Iv 
thm-fÀ

(1800þ-1882)
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NphsS sImSp-¯n-cn-¡p¶ ]ZmÀ°-§sf 
ImÀ_-WnIw AImÀ_-WnIw F¶n-§s\ thÀXn-cn-¡p-I. 

]«nI 5.1 ]qÀ-¯o-I-cn¡pI.

ImÀ_-WnIw AImÀ_-WnIw

ImÀ-_¬ A-S§n-b kw-bp-à-§-sfÃmw ImÀ-_Wn-I kw-bp-à-§-fm-bn ]-cn-K-Wn-¡m-
dp-tïm?

ImÀ-s_mtW-äp-Ifpw ss_-ImÀs_m-tW-äp-Ifpw ImÀ-ss_-Up-Ifpw ImÀ-_-Wn-
sâ Hm-Iv-sskUp-Ifpw aäpw A-ImÀ-_Wn-I kw-bp-à-§-fm-bm-Wv ]-cn-K-Wn-¡p-¶Xv.

	 Atam-Wnbw ImÀ_-tWäv [(NH4)2CO3]	 FY-t\mÄ [(CH3CH2OH]

	 t¢mtdmt^mw [CHCl3]	 Ask-änIv BknUv [CH3COOH]

	 tkmUnbw t¢mssdUv [NaCl]	 tkmUnbw ss_ImÀs_m-tWäv [NaHCO3]

ImÀ_-WnIkwbpà§Ä

sslt{UmImÀ_WpIÄ sslt{UmImÀ_¬ 
sUdnthäohpIÄ

A]qcnX 
sslt{UmImÀ_WpIÄ

]qcnX 
sslt{UmImÀ_WpIÄ

ImÀ_Wn\v ]pdta
aäp aqe-I-§-fpw

ImÀ_Wpw ssl{UP\pw am{Xw 
AS-§p¶ kwbp-à-§Ä

sslt{UmImÀ_WpIfpw 
AhbpsS sUdnthäohpIfpw

ImÀ_¬þImÀ_¬ 
Zzn_-Ô-\-§tfm

{Xn_-Ô-\-§tfm DÅh

FÃm ImÀ_¬ 
Bä-§fpw

GI-_-Ô-\-¯n-em-bn-cn¡pw

]«nI 5.1 
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{]Ir-Xn-bnÂ ImÀ_-WnI kwbp-
à-§-fpsS F®w hfsc IqSp-X-em-
sW¶v \n§Ä CXn-\Iw a\-Ên-em-¡n-bn-
«p-ïm-Ip-a-tÃm? aäp aqe-I-§-Ä A-S§p¶ 
kwbp-à-§-fpsS BsI F®-¯nsâ ]
Xn³aS§mWv ImÀ_-WnI kwbp-à-§-
fpsS F®w. Poh-Pm-e-§-fpsS icocw  
[mcmfw ImÀ_-WnI kwbp-à 
§fmÂ \nÀ½nXam-Wv. `qan-bnÂ\n 
¶v Ipgn-s¨-Sp-¡p¶ s]t{Smfnb¯n 
Â At\Iw ImÀ_-WnI kwbp-à 
-§Ä AS-§n-bn-cn-¡p-¶p. Hcp  
Hmd©v PqknÂ t]mepw 200þ\v apI-
fnÂ ImÀ_-WnI kwbpà§Ä AS-
§n-bn-«pïv. ImÀ_-¬ AS§p¶ C{X 
b[nIw kwbp-à-§Ä Dïm-Ip-¶-Xnsâ 
ImcWw Fs´¶v \n§Ä Nn´n-¨n-
«ptïm? {][m-\ -Im-c-W-§Ä NphsS 
tNÀ¡p¶p.

v kwtbm-P-IX

ImÀ_-Wnsâ kwtbm-P-I-X- \mev BWv.

v Imän-t\-j³

ImÀ_¬, Imän-t\-j³  F¶ {]
tXy-IX {]I-Sn-¸n-¡p-¶p. Hcp ImÀ_¬ 
Bä¯n\v aäv ImÀ_-¬ Bä-§fpambn 
kl-kw-tbm-P-\-¯n-eqsS hyXykvX 

coXn-bn-epÅ N§e-IÄ Dïm-¡p-¶-Xn 
\pÅ Ign-hpïv. CXn-s\-bmWv Imän-
t\-j³ F¶v hnfn-¡p-\v\-Xv. knen-t¡¬ 
aqe-I-¯n\pw Cu khn-ti-j-X-bp-−v.

v _lp-_-Ô\w

ImÀ_-¬ Bä-§Ä X-½nepw a-äp 
Nn-e aq-e-I-§-fp-am-bpw GI_Ô\w, 
Zzn_-Ô\w, {Xn_-Ô\w F¶nhbn 
teÀs¸-Sm\pÅ Ign-hv ImÀ-_-Wn-\v Dïv. 
(DZm: C=C, C=N, C=O, C=C, C=N)

v sFtkm-sa-dnkw 

Htc cmk-kq-{Xhpw hyXykvX 
LS-\mhm-Iy-§-fp-apÅ kwbp-à-§-fm-
Wv sFtkmadp-IÄ. Cu {]Xn-`m-k-s¯ 
sFtkmsadnkw F¶v hnfn-¡p-¶p. (hni-
Z-amb ]T\w t]Pv 112 Â)

]«nI 5.2 ImÀ_-¬ B-ä-§-fpsS hyXykvX irwJe krãn¨v ]«nI ]qÀ¯nbm¡pI.

ImÀ_-¬  
Bä-¯nsâ F®w

irwJ-e-IÄ irwJ-e-IfpsS 
F®w

2 

3 

4          −              −                       −                          −

3 

4

	 |	 |			 
−C−C−							      C=C			 −C≡C−
	 |	 |

	 |	 |	 |	 C	 |	 |	 |			 
−C−C−C− 				    −C=C−C− 	 −C≡C−C−
	 |	 |	 |	 C−C						     |  				    |   
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sslt{UmImÀ_-Wp-IÄ

ImÀ_Wpw ssl{U-P\pw am{X-a-S-§nb kwbp-à-§-fmWv sslt{UmImÀ_-
Wp-IÄ. NphsS X¶n«pÅ coXn-bnÂ Chsb hÀ¤oIcn¡mw.

2. sslt{UmImÀ_-Wp-I-fpsS \ma-I-cWw:

HmÀ-Km-\n-Iv kw-bp-à-§-fp-sS \m-a-I-c-W-¯n-\v D-]-tbm-Kn-¡p¶Xv 
IUPAC (CâÀ-\mj-WÂ bq-Wn-b³ Hm^v ]yp-hÀ Bâv Ass-¹-Uv sI-an-kv-
{Sn) \nÀ-t±-in-¨n-«p-Å \n-b-a-§-fmWv. \m-a-I-c-W-¯n-\v ImÀ-_¬ B-ä-§-fp-sS 
F-®-hpw A-h-X-½n-ep-Å cm-k _-Ô-\-§-fp-sS kz-`m-h-hpw B-Wv {]-[m-\-am-
bpw ]-cn-K-Wn-¡p-¶-Xv. ImÀ-_¬ B-ä-§-fp-sS F-®w kq-Nn-¸n-¡p-¶ kw-Jy-

sslt{UmImÀ_-Wp-IÄ

he-b-kw-bp-à-§Ä AYhm 
ssk¢nIv kwbp-à-§Ä (C-hbpsS 

X·m-{X-bnÂ ImÀ_-¬ 
B-ä-§Ä X½nÂ  

_Ôn¨v he-b-§Ä 
cq]-s¸-«n-cn-¡p-¶p)

Hm¸¬ sNbn³ AYhm Ben-^m-änIv 
kwbp-à-§Ä (-C-hbpsS 

X·m-{X-bnÂ ImÀ_¬ Bäw Xpd¶ 
irwJ-e-I-fmbn ImW-s¸-Sp-¶p).

]qcnX ssl 
t{Um-ImÀ_-Wp-
IÄ (ImÀ_-

¬ B-ä-¯nsâ 
kwtbm-P-IX 
apgp-h\pw GI-
_-Ô\w hgn 
]qÀ¯oIcn-¨n-

cn-¡p-¶p)
BÂs¡bv-\p-

IÄ
CnH2n+2

A]qcnX 
sslt{Um-

ImÀ_-Wp-IÄ 
(ImÀ_-¬ 

B-ä§Ä X½nÂ 
Zzn_-Ô-\-tam  
{Xn_-Ô-\tam 
Dïm-bn-cn-¡pw)

tlmtam-
ssk-¢nIv 
(ImÀ_-¬ 

Bäw 
am{X-ap-Å- 

h-e-b 
kwbp-à-§Ä)

slätdm
-ssk-¢nIv 
(ImÀ_-¬ 
Bät¯m
sSm¸w aäv 

Bä-§-fp-apÅ 
-h-e-b 

kwbp-à-§Ä)

Zzn_-Ô-\-
apÅh 

(BÂ¡o-\p-
IÄ)
CnH2n

{Xn_-Ô-\-
apÅh (BÂ 
ss¡\p-IÄ)

CnH2n-2

Btcm-am-änIv 
kwbp-à-

§Ä 
(Ønc-Xbpw 
khn-tij 

KpW-§-fp-apÅ 
heb kwbp-
I-vX-§Ä)

Aen-ssk-¢nIv 
kwbp-à-§Ä 
(Ben-^m-änIv
kwbp-à-§-

tfmSv kmZr-iy-
apÅ heb 
kwbp-Iv-X-

§Ä)



]qcn-X ssl-t{UmImÀ-_-Wp-I-fp-sS IUPAC \m-a-IcWw

BÂs¡-bv\p-IÄ¡v \ma-I-cWw \ÂIm³ Ah-bpsS ]Z-aq-e-¯n-t\m-sSm¸w ""Fbv³'' F¶p 

tNÀ¯mÂ aXn-bmIpw. ]Z-aqew + Fbv³ → BÂs¡bv³

X·m{Xm 
kq{X-hmIyw

 ]Z-aqew LS\m]camb kq{XhmIywIUPAC 
\maw

CH4	 meth-	 methane	 CH4

C2H6	 eth-	 ethane	 CH3 CH3

C3H8	 prop-	 propane	 CH3 CH2 CH3

C4H10	 but-	 butane	 CH3 CH2 CH2 CH3

C5H12	 pent-	 pentane	 CH3 CH2 CH2 CH2 CH3

C6H14	 hex-	 hexane	 CH3 CH2 CH2 CH2 CH2 CH3

C7H16	 hept-	 heptane	 CH3 CH2 CH2 CH2 CH2 CH2 CH3

C8H18	 oct-	 octane	 CH3 CH2 CH2 CH2 CH2 CH2 CH2 CH3

C9H20	 non-	 nonane	 CH3 CH2 CH2 CH2 CH2 CH2 CH2 CH2 CH3

C10H22	 dec-	 decane	 CH3 CH2 CH2 CH2 CH2 CH2 CH2 CH2 CH2 CH3

]«nI 5.3 ]qÀ¯nbm¡pI.

ImÀ_-¬ 
Bä-§-fpsS 
F®w

BÂs¡-bv 
\ns³d
cmk-kq{Xw

BÂss¡Â
dmUn-¡Â

BÂss¡-Â  
dmUn¡ens³d \maw

1 
2 
3 
4 
5 
 

CH4 
C2H6

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

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

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

-CH3

-C2H5

aossYÂ 
CussYÂ

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

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

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

ImÀ_¬
Bä§fpsS

F®w

1
2
3
4
5
6
7
8
9

10

BÂ-ss¡Â dm-Un-¡-ep-IÄ
]q-cn-X ssl-t{Um-ImÀ-_-Wp-I-fn-se ImÀ-_¬ B-ä-§-fp-sS kw-tbm-P-I-X F-Ãmw ssl-
{U-P³ B-ä-§Ä sIm-−m-Wv ]qÀ-¯n-bm-¡n-bn-cn-¡p-¶-Xv. cm-k-]-c-am-bn BÂ-s¡-bv-\p-
IÄ s]m-Xp-th D-Zm-ko-\-am-Wv. C-¯-cw BÂ-s¡-bv-\nÂ \n-¶v H-cp ssl-{U-P³ B-äw 
\o-¡w sN-¿-s¸-Sp-t¼mÄ Ch {]-hÀ-¯-\ ti-jn-bp-Å {Kq-¸p-I-fm-bn am-dp-¶p. C-h-sb 
BÂ-ss¡Â dm-Un-¡-ep-IÄ F-¶v hn-fn-¡p-¶p. an-sY-bvÂ-\nÂ \n-¶pw ssl-{U-P³ 
B-äw \o-¡w sN-¿p-t¼mÄ D-−m-Ip-¶ dm-Un-¡Â B-Wv ao-ssYÂ dm-Un-¡Â. C-Xp- 
t]m-se  Cu-sY-bv-\n-\nÂ \n-¶pw H-cp ssl-{U-P³ B-äw \o-¡w sN-¿p-t¼mÄ  
Cu-ssYÂ dm-Un-¡Â D−-m-Ip-¶p. BÂ-ss¡Â dm-Un-¡-ep-I-sf km-[m-c-W-bm-bn  
R- F-¶m-Wv kq-Nn-¸n-¡p-¶-Xv. 

_Ô\w am{Xw hgn- ]qÀ¯nbm¡n-bn-cn-
¡p¶ ]qcnX sslt{UmImÀ_-Wp-Ifm-
Wv BÂs¡bv-\p-IÄ. AhbpsS s]mXp-

k-a-hmIyw CnH2n + 2 F¶mWv.

bp-sS A-Sn-Øm-\-¯nÂ ]-Z-aq-ew kzo-I-cn-
¡p-¶p.

1. BÂs¡-bv\p-IÄ :-þ ImÀ-_-¬ 
Bä§fpsS kwtbm-P-IX apgp-h\pw GI 
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NphsS X¶n-cn-¡p¶ cïv kwbp-à-§-
fpsS t]cv Isï-¯pI?
	 (a)	 CH3-CH2-CH2-CH2-CH3
	 (b)	CH3-CH2-CH-CH3
                     	       |
		                  CH3

F´mWv cïp kwbp-à§fpw X½n-
epÅ hyXymkw?
C¯cw kwbp-à§-fpsS \maw Hmtcm-
¶mbn Fgp-Xm³ {ian¡mw.
imJ-I-fpÅ BÂs¡bv³
imJ-I-fpÅ BÂs¡-bv\p-I-fpsS \ma-I-
c-W-¯nÂ apJy-ambpw {i²n-t¡-ï-h-.
v	sslt{UmImÀ_-Wnse Gähpw \ofw 

IqSnb ImÀ_¬ irwJ-e-bnÂ F{X 
ImÀ_-¬ B-ä-§Ä DÄs¡m-Åp-¶p?

	 ……………………………………………
v	AXnsâ ]Z-aq-e-sa´v?
	 ……………………………………………
v	Cu sslt{Um-ImÀ_-Wnse ImÀ_¬ 
	 þ ImÀ_¬ _Ô\w GXn-\-¯nÂ 

s¸«XmWv.
	 ……………………………………………
v	imJ DÄs¡m-Åp¶ ImÀ_-¬ B-ä-

¯n\v Gähpw Ipdª Øm\-kwJy 
In«p¶ -X-c¯nÂ irwJ-bnse ImÀ-
_¬ B-ä-§Ä-¡v \-¼-cp-IÄ \Â-IpI.

BZys¯ kwbp-à-¯nepÅ 
\ofw IqSnb sNbn-\nÂ A©v ImÀ-
_¬ Bä-§Ä D-Å-Xn-\mÂ s]
sâbv³ F¶v hnfn-¡pw.  F¶mÂ 
c−m-as¯ kwbp-à-¯nÂ imJ-
bmbn DÅ CH3 {Kq¸ns\¡qSn tNÀ¯v 
\ma-I-cWw sNt¿-ï-Xpïv.

AXn-\mbn imJ-bpÄs¡m-Åp¶ 
ImÀ_-¬ B-ä-¯nsâ Øm\w Isï-
¯Ww. ImÀ_-¬Bä-§sf \¼À sNbvXv 
Gähpw sNdnb \¼À In«p¶ coXnbmWv 
C-Xn-\m-bn kzo-I-cn-¡p-¶Xv. F¶n«v ImÀ_-
¬ B-ä-¯nsâ \¼-dn-s\m¸w imJ-bpsS 
\mahpw Iq«nt¨À-¡p¶p. Hcp ImÀ_-¬  
Bä-apÅ imJbmb-Xn-\mÂ aossYÂ 
F¶v ]d-bp-¶p. 

	1	 2	 3	 4		 1	 2	 3		  4	 3	 2	 1	 4	 3	 2
C−C−C−C	 C−C−C−C	 C−C−C−C	 C−C−C−C
			   |					     |					     |					     |
	 C	 C4	 C	 C1

	 (I)	 (II)	 (III)	 (IV)

apI-fnÂ X¶n-«pÅ \¼-
dnMv coXn-bnÂ III Dw IV Dw Htc  
t]msebpw, imJ hcp¶ ImÀ_-Wn\v 
e`n-¡m-hp¶ Gähpw sNdnb kwJybpw
e`n-¨p. AXn-\mÂ kwbp-à-¯nsâ 
\maw, 2þaossYÂ _yqt«bv³ F¶m-Wv.

CH3-CH2-CH2-CH-CH3 
                         | 
                        CH3

CH3-CH2-CH2-CH-CH2-CH2-CH3 
                         | 
                        CH2-CH3

 CH3-CH- CH3 
          | 
         CH3

{][m\ irwJ-e-bpsS t]cv

imJ-bpsS t]cv

imJ-bpsS Øm\w

kwbp-à-¯nsâ t]cv

]«nI 5.4 t]sc-gpXn ]qÀ¯oI-cn¡pI.

im-J-I-fp-Å ssl-t{Um-ImÀ-_-Wp-IÄ  
\m-a-I-c-Ww sN-¿p-t¼mÄ G-ä-hpw \o-fw 
Iq-Sn-b ImÀ-_¬ irw-J-e-sb {]-[m-\ 
irw-J-e-bm-bpw _m-¡n-bp-Å-h-sb im-J-
bm-bpw ]-cn-K-Wn-¡-Ww. A-Xn-\p-ti-jw  
{]-[m-\ irw-J-e-bn-se ImÀ-_¬ B-ä-
§Ä-¡v \-¼À \Â-I-Ww. C-{]-Im-cw sN-
¿p-t¼mÄ im-J-bp-Å ImÀ-_¬ B-ä-¯n-
\v G-ä-hpw Ip-d-ª Øm-\-kw-Jy h-cp-¶ 
co-Xn-bnÂ th-Ww \-¼À \Â-Im³.
IUPAC \m-aw F-gp-Xp-t¼mÄ A-£-c-§-
fpw A-¡-§-fpw X-½nÂ H-cp sN-dp-h-c (-þ) 
sIm−-v thÀ-Xn-cn-¡-Ww.
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2.BÂ¡o-\p-IÄ:-þHcp ImÀ-_¬þ ImÀ_¬ 
Zzn_-Ô-\-sa-¦n-ep-apÅ A]q-cnX ssl 
t{UmImÀ_WpI-fmWv BÂ¡o-\p-IÄ. 
Ah-bpsS s]mXp-hmb cmkkq{Xw CnH2n 
F¶mWv.

]Z-aq-e-¯n-t\m-sSm¸w "Cu³' F¶v 
Iq«ntNÀ¯m-Wv BÂ¡o-\p-Isf \m 

]«nI 5.5 ]qÀ¯oI-cn¡pI.

BÂss¡³ \maw cmk-kq{Xw

CH≡CH 

CH3-C≡CH 

CH3-C≡C-CH3

CH3-CH2-CH2-C≡CH 

CH3-CH2-C≡C-CH3 

CH3-CH2-C≡C-CH2-CH3

CssY³ 

s{]mss¸³ 

_yq«vþ2þsF³

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

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

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

C2H4 

C3H4

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

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

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

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

a-I-cWw sN¿p¶Xv. F¶mÂ ImÀ_-
¬ Bäw IqSp-X-epÅ BÂ¡o-\p-I-
fnÂ Zzn_-Ô\¯nsâ Øm\w IqSn ]
cn-K-Wn-t¡-ï-Xn-\mÂ, ""]Z-aqew þ Zzn_-
Ô\¯nsâ Øm\wþCu³'' F¶v  
\ma-I-cWw \S-¯p-¶p.

BÂ¡o³ \maw cmk-kq{Xw

CH2=CH2

CH3-CH=CH2

CH3-CH2-CH=CH2

CH3-CH=CH-CH3

CH3-CH=CH-CH2-CH3

CH3-CH2-CH2-CH=CH2

CuYo³

s{]m¸o³

_yq«vþ1þCu³

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

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

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

C2H4

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

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

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

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

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

3.BÂss¡-\p-IÄ:-þ Hcp sslt{Um ImÀ_¬ iywJ-e-bnÂ GsX-
¦nepw cïv ImÀ_-¬ Bä-§Ä X½nÂ {Xn_-Ô\-apÅ A]q-cnX 
sslt{UmImÀ_-WpIfmWv BÂss¡-\p-IÄ.

BÂss¡-\p-Isf \ma-I-cWw sN¿p¶Xv ]Z-aq-e-¯n-s\m-SphnÂ 
""sF³'' F¶v Iq«nt¨À¯mWv. IqSp-XÂ ImÀ_-Wm-ä-apÅ BÂss¡-\p-I-
fnÂ {Xn_-Ô-\-¯nsâ Øm\w IqSn hyàam-t¡-ï-Xm-bn-«p-ïv. AXn-\mÂ 
""]Z-aqewþ{Xn_-Ô-\-¯nsâ Øm\w - sF³'' F¶v \ma-I-cWw sN¿mw.

]«nI 5.6 ]qÀ¯oIcn-¡p-I.
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]«n-I (5.6) ]cn-tim-[n¨mÂ ASp¯Sp¯v 
hcp¶ BÂss¡-\p-IÄ X½nÂ Hcp 
þCH2 {Kq¸nsâ hyXymkw am{X-amWv 
DÅXv F¶p ImWmw.
]«n-I (5.3) (5.5) F¶n-h-bnepw CXp-t]m- 
epÅ coXn BhÀ¯n¡p¶p-tïm?

taÂ¸-dª aq¶v t{iWn-I-fnepw 
sXm«-Sp¯ AwK-§Ä X½nÂ Hcp þCH2 
{Kq¸nsâ hyXymkw am{X-amWv DÅ-Xv. 
C¯cw t{iWnIsf tlmtamtemKkv 
koco-kp-IÄ F¶p]d-bp-¶p.

tlm-tam-tem-K-kv ko-co-knsâ  
k-hn-ti-j-X-IÄ
1. 	 H-cp s]m-Xp k-a-hm-Iyw sIm−-v {]-Xn-

\n-[m-\w sN-¿m³ km-[n-¡pw.
2. 	 A-Sp-¯-Sp-¯v Aw-K-§Ä X-½nÂ 

-CH2- {Kq-¸nsâ hy-Xym-kw am-{Xw
3. 	 cm-kKp-W-§-fnÂ km-Zr-iyw
4. 	 `u-Xn-I Kp-W-§-fnÂ {I-a-am-b hy-Xn-

bm-\w

sslt{UmImÀ_-Wp-I-fpsS  
{][m\ cmk-{]-hÀ¯\§Ä
1. Pze\w

Hcp kwbpàw HmIvkn-P-\p-ambn 
{]hÀ¯n¨v ImÀ_¬ ssUHmIv-ssk-
Upw Pehpw Dïm-Ip-¶-Xn-t\m-sSm¸w 
Xm]hpw ]pd-t¯¡v hnSp¶p. Cu {]{In-
b-bmWv Pze\w.

CH4 + 2O2  CO2 + 2H2O + Xm]w
hoSp-I-fnÂ ]mN-I¯n\v enIzn-

ss^Uv s]t{Sm-fnbw Kymkv (FÂ.- 
]n.Pn) D]tbm-Kn-¡p¶Xv Adn-bm-a-tÃm? 
FÂ.-]n.Pn.bnse hmX-I-§Ä ]qÀ®am 
bpw I¯p-t¼mÄ ImÀ_¬ ssU HmIv 
ssk-Upw Pe-hpw Xmt]mÀÖhpw e`n-
¡p-¶p.
2. BtZi cmk-{]-hÀ¯\w

  aosY-bv³, a§nb kqcy-{]-Im-
i-¯nÂ t¢mdn-\p-ambn {]hÀ¯n-¨v, 
tamtWmt¢mtdmaosYbv³, ssUt¢m 
tdmaosYbv³, ss{St¢mtdmaosYbv³, 

     H                         H
      |                           |
H−C−H + Cl2 → H−C−Cl + HCl
      |                           |
     H                         H
aosYbv³       tamtWmt¢mtdmaosYbv³

     H                         Cl
      |                           |
H−C−Cl + Cl2 → H−C−Cl + HCl
      |                           |
     H                         H
                    ssUt¢mtdmaosYbv³

     Cl                     		   Cl
      |                        	 |
H−C−Cl +  Cl2 → H−C−Cl +  HCl
      |                        	 |
     H                     	  Cl
                    ss{St¢mtdmaosYbv³ 

                   (t¢mtdmt^mw)

     Cl                     		   Cl
      |                        	 |
H−C−Cl +  Cl2 → Cl−C−Cl +  HCl
      |                        	 |
     Cl                     	  Cl
	 (ImÀ_¬ sS{Smt¢mssdUv)

Nn{Xw 5.3 : ]´p-I-fn-bnÂ ]I-c-¡m-c³ Cd-§p¶p

^p-Sv-t_mÄ I-fn-¡n-SbnÂ H-cp 
-I-fn-¡mc-s\ am-än a-säm-cm-sf \n-tbm-
Kn-¡p¶-Xv {i-²n-¨n-«p-ï-tÃm? cmk-{]-

ss{St¢mtdmaosYbv³ 

sS{Smt¢mtdmaosYbv³ F¶nh Dïm-Ip-
¶p. aosY-bv\n-epÅ \mev ssl{U-P-\p-
IÄ Hs¶m-¶mbn amdn Ahbv¡p ]I-c-am-
Wv t¢mdn³ Bäw _Ôn¨v taÂ¸-dª 
kwbp-à-§Ä Dïm-Ip-¶-Xv.



hÀ¯-\w \-S-¡p-t¼mÄ X-·m-{X-I-fn-
se Nn-e `m-K§Ä (B-ä-tam {Kq-t¸m)  
am-dp-Ibpw A-Xn-\p-]I-cw a-säm-cp B-ä-
tam {Kqt¸m h-¶p-tN-cp-Ibpw sN-¿p-¶-Xn-
s\-bm-Wv BtZ-i cm-k-{]-hÀ¯-\w F-¶v 
hn-fn-¡p-¶Xv. 

• 	cmk{]hÀ¯\¯n\p ap³]v ImÀ_-¬  
Bä-§-fp-ambn _Ôn¨ncn-¡p¶ aqeI 
Bä-§Ä GsXÃm-amWv?

• 	cmk{]hÀ¯\¯n\p tijw ssl{U 
P\p ]Icwh¶ aqeI Bä-§Ä GXm-
Wv?

t¢mtdmt^mw ap³Im-e-§-fn-Â 
ikv{X{In-bbv¡v t_m[w sISp-¯m-\p-
]-tbm-Kn-¨n-cp-¶-p. ImÀ_¬ sS{Sm-t¢m 
-ssdUv emb-I-ambn D]-tbm-Kn-¡p-¶p.

3. t]mfnassd-tk-j³
Ht«sd eLp X·m-{X-IÄ tNÀ¶v 

hfsc henb X·m-{X-IÄ Dïm-Ip¶ 
{]hÀ¯\amWv t]mfnassd-tk-j³. 
k¦oÀ®amb C¯cw henb X·m-{X-
Isf t]mfn-sa-dp-IÄ F¶p ]d-bp-¶p. 
A]qcn-X ssl-t{Um-ImÀ-_-Wp-IÄ C-¯-
c-¯n-ep-Å cm-k-{]-hÀ-¯-\-§fnÂ GÀ-
s¸-Sm-dpïv.

CuYo³ F¶ eLp X·m-{X-bnÂ 
\n¶mWv t]mfn-¯o³ Dïm-bn-cn-¡p-¶-Xv. 
CXp-t]mse aäp-Å- t]mfn-sa-dp-Ifpw cq]w  
sImïn-cn-¡p-¶Xv eLp X·m-{X-IÄ 
sImïm-Wv. Cu eLp X·m-{X-I-fmWv 
tamtWm-a-dp-IÄ. 

nCH2 = CH2  -(CH2-CH2)-n 
CuYo³      t]mfn-¯o³

(n F¶Xv tamtWm-a-dp-I-fpsS 
F®s¯ kqNn-¸n-¡p-¶p.)

4. AUnj³ {]hÀ¯\w
NphsS sImSp-¯n-cn-¡p¶ {]hÀ¯\ 
¯nÂ F´p-am-ä-amWv Dïm-Ip-¶-sX¶v 
\nco-£n-¡q.

CH2 = CH2+H2  CH3-CH3

CuYo³      CusYbv³
ChnsS A`n-Im-c-I-§-fpsS _lp-_-Ô-
\¯n\v F´mWv kw`-hn-¨Xv?

Zzn_-Ô\w, {Xn_-Ô\w F¶nh 
AS-§n-bn-«pÅ kwbpà§Ä sNdp-X-
·m-{X-Isf tNÀ¯v IqSp-XÂ Ønc-X-
bpÅ GI-_-Ô-\ kwbpà§fmbn am-
dp-¶p. Cu {]hÀ¯\s¯ AUnj³ {]
hÀ¯\w F¶p hnfn-¡p-¶p.

^Mvj-WÂ {Kq¸p-IÄ
ImÀ_¬ þ ImÀ_¬, ImÀ_¬ 

þ ssl{U-P³ _Ô-\-§-f-S-§p¶ kwbp-
à-§-sf¡p-dn-¨pÅ ]T-\-amWtÃm 
{]-[m-\-ambpw ImÀ_-WnI ck-X-{´w.
• 	HmÀKm-\nIv kwbp-à-§-fnÂ ImÀ_

Wpw ssl{U-P\pw am{X-amtWm AS-
§n-bn-«p-ÅXv?

• 	ssl{U-P\p ]Icw aäv Bä-§tfm 
Bäw {Kq¸p-Itfm AS-§nb kwbp-à-
§-sf-¡p-dn-¨v A--dn-bmtam?

NphsS \ÂIn-bn-cn-¡p¶ ]«nI ]cn-tim-[n-¡p-I.

kq{X-hmIyw \maw D]-tbmKw

CH3 – CH3 CutY-bv³ CÔ\w

CH3 – CH2 – OH FY-t\mÄ embIw

CH3COOH FY-t\mbnIv BknUv hn\m-Kncn

]«nI 5.7
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]«nI 5.8 ^Mvj-WÂ {Kq¸p-Ifpw, kwbp-à-§fpw

^Mvj-WÂ 
{Kq¸v 

^Mvj-WÂ 
{Kq¸pI-fpsS t]cv 

e`n-¡p¶ kwbp-
à-¯nsâ t]cv

DZm-l-c-W-§Ä

-OH sslt{Um-IvknÂ 
{Kq¸v

BÂ¡-tlmÄ CH3-OH (saY-t\mÄ) 
CH3-CH2-OH (FY-t\mÄ)

-COOH ImÀt_m-Ivkn-Â 
{Kq¸v

ImÀt_m-Ivkn-
enIv BknUv

H-COOH (saY-t\mbnIv B-knUv 
AYhm t^man-¡m-knUv) 
CH3-COOH (FY-t\mbnIv B-knUv 
AYhm Ask-än-Iv B-knUv)	

-X 
X= (F,Cl, Br, I)

lme-P\pIÄ lmtem
kwbpà§Ä

CH3-Cl (t¢mtdm-aosYbv³)

-CHO BÂUn-ssl-Uv  BÂUn-sslUv HCHO (saY-\mÂ AYhm 
t^mÀamÂUn-ssl-Uv) 
CH3CHO (FY-\mÂ AYhm 
AskämÂUn-ssl-Uv)

  O
   ||
- C -

Iotäm {Kq¸v Iotäm¬      O 
         || 
CH3-C–CH3

  O
   ||
- C -OR
(R= CH3, C2H5 
etc)

FÌÀ {Kq¸v FÌÀ         O
         ||
CH3-C–O-CH3

(s{]m¸-t\m¬)
AYhm
Ask-täm¬

•	 apI-fnÂ sImSp-¯n-cn-¡p¶ X·m-{X-I-fnÂ F{X ImÀ_¬ Bä-§Ä hoX-apïv?
•	 ImÀ_¬ Bä-§-fpsS F®w Xpey-am-sW¦nepw Ch-bpsS D]-tbm-K-§fpw 

KpW-§fpw hyXy-kvX-am-Im³ Imc-W-sa-´m-bn-cn¡pw?
•	 Ch-bpsS ImÀ_¬ irwJ-e-bnÂ LSn-¸n-¨n-cn-¡p¶ Nne Bä-§tfm {Kq¸p  

-Itfm BWv Ch-bpsS {]hÀ¯\s¯bpw kz`m-h-Kp-W-§-sfbpw \nb-{´n-¡p-¶-
sX¶v a\-Ên-em-¡mw. C¯cw Bä-§-sftbm {Kq¸p-I-sftbm ^Mvj-WÂ {Kq¸p-
IÄ F¶v hnfn-¡p-¶p.

Ggv iX-am\w Ask-änIv BknUv AS-§nb Peob emb-\n-bmWv ASp-¡-fbnÂ  
D-]-tbm-Kn¡p¶ hn\m-Kn-cn.

hnhn-[ ^-Mvj-WÂ {Kq-¸pI-sf ]-cn-N-b-s¸-Smw. ]«n-I {i-²n¡q.

aossYÂ 
Ask-tääv
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s]bnâv \nÀ-½mWw

{]n-kÀ-th-äohv embIw

HmÀ-Km-\n-Iv 
kw-bp-à-§-fp-sS 

\nÀ-½mWw
CÔ\w

F-Y-t\mÄ

hnj-a-Zy-¯nsâ ck-X{´w
kv]ncnäv F¶-dn-b-s¸-Sp¶ FY-t\mÄ Gsd hymh-km-bnI {][m-\y-ap-Å-Xm-

Wv. NneÀ AXns\ elcn ]m\o-b-ambn Zpcp-]-tbmKw sN¿p¶p. C¯cw Zpcp-]-tbm 
Kw XS-bp-¶-Xn-\mbn, hymh-km-bnImh-iy-¯n-\p-]-tbm-Kn-¡p¶ FY-t\m-fnÂ, hnjh-
kvXp-hmb saY-t\mÄ IqSn tNÀ¡p¶p. C{]-Imcw e`n-¡p¶ kv]ncn-äns\ Uo-t\-
t¨ÀUv kv]ncnäv F¶pw Cu {]{In-bsb Uot\-¨-dnwKv F¶pamWv hnfn-¡p¶Xv. t\
{X-¯n-se R-c-¼pI-sf X-I-cm-dn-em-¡n Im-gv-Ni-àn CÃm-Xm¡m³ I-gn-bp-¶-Xp-sIm-
ïmWv, sa-Yn-teä-Uv kv-]n-cnäv hnj-a-Zy-Zp-c-´-¯n\v Imc-W-am-Ip-¶-Xv.  hnj-a-Zy-¯n-e-
S-§nb saY-t\mÄ, F³sskw {]hÀ¯-\-¯n\v hnt[-b-am-bp-−m-Ip¶ t^mÀamÂUn-
ssl-Uv, t^mÀanIv BknUv F¶n-h-cmWv bYmÀ° hnÃ-·mÀ. t^mÀ-amen³ F-¶ 
cm-k-h-kv-Xp-hn-s\-¡p-dn-¨v tI-«n-«p-ïm-Ip-a-tÃm? F-´n-\m-Wv C-Xp-]-tbm-Kn-¡p-¶Xv.  
ar-X-i-coc-§Ä tI-Sp-Iq-Sm-sX kq£n¡m³ C-Xp-]-tbm-Kn-¡p¶p. t^mÀ-amen³ F¶-
Xv t^mÀ-am-ÂUn-ssl-Un-sâ (CH2O) H-cp Peob em-b-\n-bmWv. CXnÂ AÂ-¸w sa-Y- 
t\mÄ I-eÀ-¶n-cn-¡pw.

[-a-\o-k-t¦m-Nw a-kv-Xv-In-£m-Lm-Xw

I-cÄ-ho-¡w lr-t{Zm-Kw

{]-XypÂ-]m-Z-\ ti-jn-¡p-d-hv B-Kv-t\-b-{K-Ùn-¯-I-cmÀ

Nn{Xw 5.4 : aZy-¯ns³d Zqjy-^-e-§Ä

BÂ¡-tlmfpIÄ

sslt{UmImÀ_-Wp-I-fnÂ \n 
¶v Hcp ssl{U-P-\m-ä¯n\p]Icw --OH 
{Kq¸v hcp-t¼mÄ e`n-¡p¶ kwbp-à§-
fmWv BÂ¡-tlm-fp-IÄ. a\p-jyÀ AXn- 
]p-cm-X\Ime¯pXs¶ Iïp-]n-Sn¨n«p
-Å-h-bm-Wnh. BÂ¡-tlm-fp-Isf  
ip²o-I-cn-¡p-¶-Xn\v tkzZ\w (distillation), 
AwinI tkZz\w (fractional distillation) 
F¶o amÀ¤-§Ä D]-tbm-Kn¨phcp-¶p. 
hf-sc-tbsd hymh-km-bnI {]m[m-\y-apÅ 
BÂ¡-tlm-fm-Wv FY-t\mÄ. FY-t\m-
fnsâ Nne hymh-km-bnI D]-tbm-K-§Ä 
NphsS tNÀ¯ncn-¡p¶p-.

a-Zym-kàn

Øn-c-am-b a-Zy-]m-\w H-cp hy-àn-bnÂ 
a-Zym-k-àn D-−m-¡p-I-bpw A-bmÄ a-Zy-
¯n-\v A-Sn-a-bm-bn am-dp-I-bpw sN-¿p-
w.A-an-X a-Zym-k-àn aq-ew im-co-cn-I-hpw, 

am-\-kn-I-hpw, km-¼-¯n-I-hpw, km-aq-ln-
I-hp-am-b H-t«-sd {]-iv-\-§Ä-¡v C-S-h-cpw. 
A-¯-c-¡mÀ-¡v am-c-I-am-b ]-e A-kp-J-
§-fpw _m-[n-¡pw. 
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]gw/]qhv KÔ-¯n\v Im-c-Wamb FÌÀ

G¯-¸gw AssaÂ- A-sk-tääv 

ss]\m¸nÄ CussY-Â _yq«n-tdäv 

Hmd©v HIvssSÂ Asktääv 

apÃ s_³sskÂ Ask-tääv

FÌ-dp-IÄ
apÃ-¸q-hnsâ aWw BÀ¡mWv CjvS-a-Ãm-¯Xv? Cu aW¯n\v ImcWw \n§Ä  

At\z-jn-¨n-«ptïm? ImÀt_mIvknen-¡v B-kn-Uv BÂ¡-tlm-fp-ambn {]hÀ¯n 
¡pt¼mÄ e`n-¡p¶ kwbp-à-amWv FÌ-À. hnhn-[-Xcw ]g-§fpsSbpw ]q¡-fp-sSbpw 
KÔ-¯n\v ImcWw FÌ-dp-I-fm-Wv. 

NneXcw ]-g-§fpw A-hbnÂ AS-§n-bn-cn-¡p¶ FÌ-dp-Ifpw  
NphsS \ÂIp-¶p.

sFtkm-sa-dnkw

NphsS X¶n-«pÅ ]«nI ]cn-tim-[n¡pI.

cmk-kq{Xw ImÀ_¬ 
Bä-§-fpsS F®w

ssl{UP³ 
Bä-§-fpsS F®w

LS-\m-hmIyw

C4H10 

C4H10

4 

4

10 

10

CH3-CH2-CH2-CH3 
               
                                          
CH3-CH-CH3 
         |                                    
        CH3

C5H12 

C5H12

C5H12

5 

5

5

12 

12

12

CH3-CH2-CH2-CH2- CH3 

CH3-CH-CH2-CH3 
         | 
        CH3

        CH3

         |
CH3-C-CH3

         |
       CH3



Ch-bn-se-´mWv kmZyiyw? F´mWv 
hyXymkw?

Htc X-·m-{Xm-hm-Iyhpw hy-Xykv-X 
cm-k-`uXn-I Kp-W-§fpw D-Å kw-bp-à- 
§-f-m-Wv sF-tkm-sa-dp-IÄ.  Cu {]-Xn-
`m-k-w sF-tkm-sa-dn-kw F-¶v A-dn-b-
s¸-Sp¶p. Htc cmk-kq-{X-am-sW-¦nepw 
hyXykvX LS-\m-hm-Iy-§-fmWv km[m-
cW sFtkm-a-dp-IÄ¡p-Å-Xv. ImÀ_-
Wn\v hf-sc-b-[nIw kwbp-à-§Ä Dïm-
Im³ sFtkmsadnkhpw Imc-W-am-Wv.

s]t{Sm-fnbw
`q-an-bp-sS Nn-e ̀ m-K-§fnÂ {]-Ir-Xn-Z-

¯-am-bn ImWp-¶ F-®-ti-J-c-s¯-bm-Wv  
s]-t{Sm-fn-bw F-¶v ]-d-bp-¶Xv. \q-äm-ïp-
IÄ-¡pap-¼v {]-Ir-Xn-t£m-`¯nÂ a-®n-
\-SnbnÂ aq-Ss¸-« ssP-hm-h-inã-§Ä 
ZoÀ-L-\m-f-s¯ Im-bm´-c-W {]-{In-b-
bv-¡v hn-t[-b-am-b-Xn-sâ ^-e-am-bn-«m-Wv 
s]-t{Sm-fn-bw cq-]-s¸-«Xv. `q-an-¡-SnbnÂ  
]m-d-s¡-«p-IÄ-¡n-SbnÂ Im-W-s¸-Sp-¶-Xn- 
\m-em-Wv s]-t{Sm-fn-bw F-¶ t]-cv \Â-In-
b-Xv. (""s]-t{Sm'' F-¶ {Ko-¡v ]-Z-¯n-
\À-°w "in-e' F-¶pw, ""Hm-en-bw'' F-¶  

Nn{Xw 5.6:  
F-® ip-²o-I-c-Wime

Nn{Xw 5.5 : s]t{Sm-fnbw J\\w

emän³ ]-Z-¯n-\v AÀ-°w "F-® AY-
hm ssXew' F-¶pw BIbmÂ C-Xn-s\  
in-em-ssX-ew F¶pw hn-fn¡mw).

ssZ\w-Zn\ Bh-iy-§Ä¡pÅ ]
eXpw \nÀ½n-¡p-¶Xv s]t{Sm-fnbw DÂ¸-
\-§-fnÂ\n-¶m-Wv. UnäÀPâp-IÄ, ]
e-Xcw ¹mÌn-¡p-IÄ, Ir{Xn-a-h-f-§Ä 
XpS§n ]eXpw Dïm¡p-¶Xv s]t{Sm-fn-
bw DÂ¸-¶-§-fnÂ \n¶m-Wv.  s]t{Sm-
fn-bs¯ Idp¯ s]m¶v F¶p-hn-fn-¡m-
dp-ïv.

B-[p\n-I tem-I-s¯ G-ähpw {]
[m-\s¸« ]e Bh-iy-§Ä¡pw s]-t{Sm-
fn-bw DÂ-¸¶-§Ä D-]-tbm-Kn-¡-p¶p. 
F-´p-sIm-sï-¶v Nn-´n-¨n-«p-tïm? hy-
h-kmbn-I B-h-iy-§Ä-¡m-bp-Å \n-ch-
[n em-b-I-§-fpw ImÀ-_Wn-I kw-bp-à-
§fpw CXnÂ\n¶v thÀ-Xn-cn-s¨-Sp-¡mw. 
A-kw-kvIr-X s]-t{Sm-fn-b-¯n-sâ Aw-
inI-tkzZ\w (fractional distilliation) h-gn-
bm-Wv hnhn-[ B-h-iy-§Ä-¡m-bp-Å 
L-S-I§-Ä thÀ-Xn-cn-s¨-Sp-¡p-¶Xv. {]-
[m-\s¸-« s]-t{Sm-fn-bw DÂ-¸¶-§Ä 
Nph-sS tNÀ-¡p¶p.

{]Ir-Xn-
hm-XIw

Akw-kvIrX
s]t{Sm-fnbw

sNfn
a®v

]md

dnkÀ
thmbÀ
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{I-a 
\¼À

DÂ¸¶w Xn-f\n-e ImÀ-_-¬ Bä-§-fp-
sS G-I-tZ-iw F®w

D-]-tbmK-§Ä

1. s]t{S-fnbw  
hm-XI§Ä

km-[m-c-W 
Xm-]\ne

C1-C4 C-Ô\w, io-Xo-Im-cn

2. s]-t{Sm-fn-bw 
Cu-YÀ

300 - 700C C5-C6 emb-Iw

3. Kym-skm-en³ 
(s]-t{SmÄ)

700 - 1200C C6-C8 C-Ô\w, s]-t{SmÄ Kym-kv

4. a-s®-® 
(sI-tdm-kn³)

1500 - 2500C C11-C16 C-Ô\w, HmbnÂ Kym-kv

5. Uo-kÂ HmbnÂ 2500 - 4000C C15-C18 CÔ-\w

6. eq-{_n-tI-än-§v 
HmbnÂ

4000C \v 
ap-IfnÂ

C17-C20 kv-t\-lIw  
(eq-{_n-t¡j³)

7. ]m-c^o³ hm-Ivkv 
(sa-gpIv)

”     ” C20-C30 sa-gp-Ip-Xn-cn-IÄ

8. hm-keo³ ”     ” C20-C30 kv-t\-lIw  
(eq-{_n-t¡j³)

9. SmÀ ”     ” C30-C40 s]-bnâpIÄ, tdm-Uv 
\nÀ-½mWw

Nn{Xw 5.7 : s]t{Sm-fnbw 
Awin-I-tkz-Z\w

]«nI 5.9 s]t{Sm-fn-b-¯nsâ Awin-I-tkz-Z\w

(sagpIv C20)

\ocmhn

{IqUv HmbnÂ

eq{_n-t¡-änwKv HmbnÂ (C16 - C20)
4000C - 5000C

as®® (C12 - C16)
2000C

HmbnÂ (C15 - C18)
3000C

Kymskm-en³ (C5 - C12)
700C

hmXIw (C1 - C4)

Kymskm-en³ _mjv]w
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CÔ\ cq-]-¯n-ep-Å  
ssl-t{Um-ImÀ-_-Wp-IÄ

N-Xp-¸v \n-e-¯nepw sN-fn{]-tZ-i-
¯n-epw Du-dÂ a-®nepw H-s¡-bm-Wv s]m- 
Xp-th ao-sYbv³ hmX-Iw D-ÅXv. BbXn 
\mÂ ao-sY-bv³,  amÀ-jv Kym-kv F-¶pw 
Adn-b-s¸-Sp¶p. amÀ-jv F¶mÂ N-Xp-¸v 
F-¶m-Wv AÀ°w. Hm-Iv-kn-P³ A-[n-Iw 
I-e-cm-¯ C¯-cw `q`mK-¯v k-ky-§-fp- 
tSbpw ar-K-§-fp-tSbpw A-h-in-ã¯nÂ 
\n-¶v ssP-h {]-{In-b-bn-eq-sS B-Wv Cu 
hmX-Iw D-ïm-Ip-¶Xv. ssP-h-am-en\y-§ 
fnÂ \n-¶v ]m-N-Im-h-iy-¯n\pw aäpw _-tbm-
Kym-kv \nÀ-½n¡p-¶ co-Xn C-¶v hym]-I-am-
W-tÃm. _-tbm-Kymknse {][m-\ LS-Iw 
ao-sY--bv-\mWv. A-tXm-sSm-¸w ImÀ-_¬- 
ssU-HmIv-sskUv, ssl-{U-P³ kÄ-
ss^-Uv Xp-S§n-b hm-X-I-§-fpw  
AXnepïv.

hymgw, i\n, bp-dm-\-kv, s\-]v-Syq¬ 
F-¶o {K-l-§-fp-sS A-´-co-£-¯n-epw  
ao-sY-bv³ hm-XIw [mcm-f-am-bpïv.

ao-sYbv³ hmX-I¯nsâ a-säm-cp 
D-d-hn-Sw s]-t{Sm-fn-bamWv. {]-Ir-Xn-hm-X-
I¯nÂ 50þ90% ao-sY-bv-\pw 1þ10% Cu-
sYbv³, s{]m-s]-bv³, _yq-s«bv³ F-¶o 
hmX-I-§-fp -am -W-S -§n -bn -cn -¡p -¶Xv. 
CXnÂ s{]m-s]-bv³, _yq-s«bv³ F¶n-h 
aÀ-±w Iq-«n- {Zho-I-cn¡m³ I-gn-bpw. taÂ-
¸-d-ª \m-ep hm-X-I-§fpw {]-tXy-In-
¨v K-Ô-sam-¶p-anÃm-¯-h-bmWv. ho-Sp-
IfnÂ ]m-N-I-¯n-\m-bn D-]-tbm-Kn¡p-¶ 
FÂ.]n.-Pn. DbÀ-¶ aÀ-±¯nÂ {Zm-h-Icq-
]-¯n-em¡n-b s{]m-s]-bv³, _yq-s«bv³  
an-{in-X-amWv. C¯-cw kn-en-ï-dp-I-
fn-se hm-X-I-t¨mÀ-¨ a-\-Ên-em-¡m- 
\m-bn cq-£-K-Ô-ap-Å ssX-tbm-^n³ 
(Thiophene), CussYÂ saÀ-Im-]vä³  
(Ethyl mercaptan) F¶n-h hfsc sNdn-b 

Nn{Xw 5.8 : NXp¸v {]tZiw

Nn{Xw 5.9 : _tbm-Kymkv ¹mâv
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• 	 ImÀ-_Wn-I c-k-X-{´-¯n-sâ D-Â-¸-¯nbpw hn-Im-khpw hn-i-Zo-I-cn-¡p¶p.
• 	 ImÀ-_-Wn-\v h-f-sc-b-[n-Iw kw-bpà-§Ä \n-e-\nÂ-¡p-¶-Xn-sâ Im-cW-§Ä I-sï-̄ n  

tc-J-s¸-Sp-¯p¶p.
• 	 ssl-t{Um-ImÀ-_-Wp-I-fp-sS hÀ-¤o-Ic-Ww hn-i-Z-am-¡p¶p.
• 	 ssl-t{Um-ImÀ-_-Wp-I-fpsS (BÂ-s¡bv³, BÂ-¡o³, BÂ-ss¡³) F¶n-hsb 

thÀ-Xn-cn-¨-dn-bp¶p.
• 	 ssl-t{Um-ImÀ-_-Wp-I-fp-sS {][m-\ cm-k-{]-hÀ-¯-\-§fm-b Pz-e\w, BtZ-i cm-k-

{]-hÀ-¯\w, t]m-fn-a-ssd-tkj³, A-Un-j³ {]hÀ¯\w F¶n-h thÀ-Xn-cn-¨-dn-bp-
Ibpw hn-i-Z-am-¡p-Ibpw sN-¿p¶p.

• 	 ^-Mvj-WÂ {Kq-¸p-IÄ F-s´-¶pw, A-h-bp-sS km-¶n²yw ssl-t{Um-ImÀ-_-Wp-Ifn 
Â D-ïm¡p-¶ am-äw Xn-cn-¨-dn-ªv hn-i-Z-am-¡p¶p.

• 	 BÂ-¡-tlm-fp-Itfbpw F-Ì-dp-Itfbpw Ip-dn-¨v hn-i-Zo-I-cn-¡m³ Ign-bp¶p.
• 	 hy-Xykv-X X-cw sF-tkm-sadpI-sf Xn-cn-¨-dn-ªv ]-«n-I-s¸-Sp-¯p¶p.
• 	 s]-t{Sm-fn-bw L-S-I§-sf thÀ-Xn-cn¡p-¶ co-Xn hn-i-Z-am-¡p¶p.

{][m-\ 
]T-\-
t\-«-§Ä

A-fhnÂ tNÀ-¡p¶p.
a-en-\-cln-X hm-l-\ C-Ô-\-am-bn 

C-¶v ]-e \-K-c-§-fn-epw D-]-tbm-Kn-¡p-
¶Xv kn.F³.Pn.(Iw-{]-kv-Uv \m-¨p-dÂ-
Kymkv) B-Wv. DbÀ¶ aÀ-±-¯nep-Å  
ao-sYbv³ hm-X-I-am-Wv A-Xn-sâ ap-Jy 
L-SIw. F¶mÂ {Zho-I-cn-¨ {]-Ir-Xn-hm-
X-I-¯n-s\-bmWv FÂ.F³.Pn. (enIzn 
ss^-Uv \m-Nz-dÂ Kymkv) F¶v hnfn-¡p-
¶Xv. hf-sc IqSn-b aÀ-±¯nÂ ao-sYbv³ 

Nn{Xw 5.10 : kn.-F³.-Pn. CÔ-\-tÌ-j³ Nn{Xw 5.11 :  CÔ-\-hm-XI ¹mâv

Nn{Xw 5.12 :  ]mN-I-hm-XI knen-ïÀ

hm-X-I-s¯ {Z-hoIcn¡p-I h-gn-bm-Wv 
FÂ.F³.Pn. \nÀ-½n-¡p-¶Xv.
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]-cn-io-e-\ tNm-Zy-§Ä
1. 	ImÀs_m-tW-äpIfpw ss_ImÀs_m-tW-äpIfpw AImÀ_-WnI kwbp-à-§-fmbn 

]cnKWn¡m³ Imc-W-sa-´m-bn-cn¡pw?
2.	 H-cp ImÀ-_-¬ B-ä-¯n-sâ C-e-Iv-t{Sm¬ hn-\ym-kw F-gp-Xn kw-tbmP-I-X I-W-¡m-

¡p-I?
3. 	s{^-U-dn-Iv thm-f-dn-s\ ImÀ-_Wn-I c-k-X-{´-¯n-sâ ]n-Xm-hm-bn ]-cn-K-Wn-¡p¶p. 

F-´p-sIm-sï-¶v hn-i-Z-am-¡p-I?
4. 	ImÀ-_-Wn-\v a-äp-Å aq-e-I-§-tf¡mÄ kw-bpà-§Ä D-ïm-¡m-\p-Å I-gn-hv Iq-Sp-X-

emWv. Im-cW-§Ä ]-cn-tim-[n-¡p-I?
5. 	Nph-sS X-¶n-«p-Å kw-bp-à-§fnÂ\n¶v BÂ-s¡-bv-\pIÄ, BÂ-¡o-\pIÄ,  

BÂ-ss¡-\p-IÄ F-¶n§-s\ hÀ-¤o-I-cn-¨ti-jw A-h-bp-sS s]m-Xp-k-a-hm-Iy-§Ä  
F-gp-XpI?

	 C2H6, C4H8, C5H8, C3H6, C4H10, C4H6

6. 	Nph-sS X-¶n-«p-Å-hbnÂ ]q-cn-X, A-]qcn-X ssl-t{Um-ImÀ-_-WpI-sf Xn-cn-¨-dn-bpI.
	 C2H6, C2H4, C3H8, C2H2

7. 	Nph-sS sIm-Sp-¯n-cn¡p-¶ ssl-t{Um-ImÀ-_-Wp-I-fp-sS IUPAC \m-aw F-gp-XpI.
	 (a) CH3-CH2-CH2-CH2-CH3	 (b) CH3-CH2-CH-CH2-CH3

		                         |
		                        CH3

	 (c) CH3-CH=CH-CH3	 (d) CH3-CH2-C≡CH
8. 	X-¶n-«p-Å ssl-t{Um-ImÀ-_-Wp-I-fp-sS L-S-\m-hmIyw F-gp-XpI?
	 (a) sl-Iv-skbv³	 (b) _yq«vþ2þCu³
	 (c) s]âvþ2þsF³	 (d) 2þao-ssYÂ s{]m-s]bv³
9. 	ssl-t{Um-ImÀ-_-Wp-I-fp-sS Pz-e-\-¯n-\v D-Zm-l-c-W-sa-gp-Xp-I?
10.	ao-sYbv³ t¢m-tdm-t^m-am-bn am-dp¶-Xv ssl-t{Um-ImÀ-_-Wp-I-fp-sS G-XpX-cw cm-k-

{]-hÀ-¯-\¯nÂ DÄ-s¸-Sp¶p? k-a-hm-Iy-§-fp-sS k-lm-b-t¯m-sS hn-i-Z-am-¡p-I?
11.	Nph-sS X-¶n-«p-Å cm-k-{]-hÀ¯-\w G-XpX-cw {]-hÀ-¯-\-amWv? a-säm-cp-Zml-c-W 

k-ln-Xw hn-i-Z-am-¡pI?
	 nCH2= CH2  (CH2-CH2)n
12.	X-¶n-«p-Å kw-bp-à-§-fn-se ^-Mvj-WÂ {Kq-¸pI-sf Xn-cn-¨-dn-bpI.
	 CH3-CH2-OH,  CH3-COOH,  CH3-CO-CH3,  CH3-CHO
13.	H-cp ssl-t{Um-ImÀ-_-Wn-sâ cm-k-kq{Xw C4H10 BWv. C-Xn-\v km-[yam-b sF-tkm-sa-dp- 

I-fp-sS L-S-\ \Â-Ip-I?
14.	A-\p-tbm-Pyam-b co-XnbnÂ tN-cpw]-Sn tNÀ-¡pI.

A B

1. G-¯¸-gw

2. F-Y-t\mÄ

3. A-sk-änIv B-kn-Uv

4. BÂ¡o³

1. hn-\mK-cn

2. CH2= CH2

3. CH3-CH2-OH

4. A-ssaÂ A-sk-tääv
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•	 Btcm-Ky-¯n\v ip²-hm-bp
•	 F§-s\-bmWv hmbp aen-\-s¸-Sp¶-Xv?
•	 Fs´m-s¡-bm-Wv hmbp-hn-s\ ap-Jy-am-bn a-en-

\-am-¡p-¶Xv?
•	 F´mWv BtKm-f-Xm-]-\w?
•	 ]p-I-a-ªv (kvtamKv)
•	 A-¾-ag  
•	 Hm-tkm¬ ]mfn
•	 an¶epw c-k-X-{´hpw
•	 P-ew
•	 \-½psS ip²-P-e -t{km-X-Êp-IÄ kwc-£n-¡-

s¸-Sp-¶p-tïm?
•	 Pea-en-\o-I-c-Ww
•	 aen-\o-Ic-Ww XS-ªv P-e-s¯ F§-s\ ip-

²o-I-cn-¡mw?
•	 Pe-a-en-\o-I-cWw XS-bp¶--sX-§s\?
•	 a-®v
•	 a®v F§s\ aen\s¸Sp¶p?
•	 amen-\y-¯n-\p Im-c-Wam-b Nn-e h-kv-Xp¡Ä
•	 F´mWv Ir{Xna h-f§Ä?
•	 cmk-h-f-§fpw ssP-h-h-f-§fpw X-½n-ep-Å 

hy-Xymkw
•	 Fs´ms¡bmWv a®nsâ kzm`mhnI LS\

bv¡pw KpW¯n\pw am-äw Dïm-¡p-¶-Xn-\v  
Im-c-W-am-Ip¶Xv

•	 am-en\y \nÀ½mÀP-\ k{¼-Zmb§Ä
•	 Ce-Ivt{Sm¬ amen-\y-§Ä
•	 lcnX ckX{´w



""tIc-f-¯n-se- Im-cy-amtWm ]d-bp-¶Xv?'' 
""tlbv AÃ. temI¯vFÃm-bn-S¯pw 
Imem-hØ amdp-I-bm-Wv.'' 
""hnjp-¡m-e¯v ]q¯n-cp¶ sIm¶-a-
c-§Ä Ct¸mÄAXn\v apt¶ ]q¡p-
¶ntÃ? ]pXnb ]pXnb AkpJ§Ä ]S 
cp¶ntÃ?'' ""Ign-ª Nn-e hÀ-j-Ime¯v 
DïmbXpt]mse s]cpagbpw {]f-b 
hpw \½Ä CXn-\p -ap³]v A§s\ Iïn-
«ptïm? AXn\v ap³]tÃ HmJn- Imäv 
\½psS ISÂ-¯o-c¯v hoinASn-¨-Xv.  
\mi-§Ä Dïm-¡n-b-Xv. temI¯v ]e- 
bn-S¯pw C¯-c-¯nÂ kw`-hn-¡p-¶Xv  
]{X-¯nÂ hmbn-¨n-«n-tÃ?''
""CXn-s\mcpamäw Dïm-Im³ F´m-Wv 
\½Ä {i²n-t¡-ïXv?''
""`qan-bpsS {]-[m-\ -L-S-I-§-fmba®n-s\
bpwhmbp-hn-s\bpw, shÅ-s¯bpwIpdn- 
¨-dn-b-Ww, ]Tn-¡-Ww.'' 
""GsXms¡ hkv-Xp-X-I-fmWv {]Ir-Xnsb 
\in-¸n-¡p-¶-sX-¶-Xn-s\-¡p-dn-s¨ms¡  
 \mw a\-Ên-em-¡Ww.''
""icnbmWv. ]cn-Øn-Xn-sbtZm-j-I-c-am-bn 
_m-[n¡p-¶ Im-cW-§Ä F-s´m-s¡-bm-
sW-¶v a-\-Ên-em-¡nbmÂ `q-an-sb kw-
c-£n-¡p-¶-Xn-\p-Å {]-hÀ-¯-\-§fnÂ 
k-Po-h-am-bn ]-¦m-fn-bmIm³ I-gnbpw.''

BapJw

""h¶ph¶v Ct¸mÄ \½psS 
Imem-h-Ø-sbms¡ H¯ncn 
amdn-s¡m-ïn-cn -¡p-Ibm-Wv. 
AtÃ?''
""Hm F\n-¡-§s\ tXm¶p- 
¶n-Ã.''
""`qan¡v ]-ï-t¯-¡mfpwNqSv 
IqSp-I-bmsW¶mWtÃm Nne 
imkv{X-Ú-•mÀ ]d-bp-¶-
Xv.''
""]-ït¯-Xnepw NqSv IqSp-
Xem. AXv k½-Xn-¨p. ]t£ 
kqcy³ ]gb kqcy³Xs¶-b-
tÃ. BIm-i-¯n-\n-t¸mgpw ]
g-b-\ndwXs¶-btÃ? Imäpïv, 
taL-apï,v ag-bpïv, aªpw 
shbn-ep-sams¡ ]g-b-Xp 
-t]m-se-sbm-s¡-btÃ?''
""BtWm? \ap¡vtXm¶p-¶-
Xp-t]m-se-sbm-¶p-aÃImcy-
§Ä.- \-½psS a®pw Pehpw 
hmbphpw Hs¡ A]-ISmh-
Ø-bn-te¡m-Wv s]mbvs¡m-
ïn-cn-¡p-¶-sX¶v imkv{X-
Ú-•mÀ ap¶dnbn¸v \
ÂIns¡mïncn¡pIbmWv.''
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""\mw izkn-¡p¶ hmbp, IpSn- 
¡p¶ shÅw, Nhn«n \S-¡p¶ a®v 
C-h kzm-`m-hn-Im-h-Ø-bnÂ F{X-am{Xw 
ip²-am-sW¶v Nn´n-¨n-«p-tïm? CX-dn-
b-W-sa-¦n-Â A-h-bp-sS `uXn-I L-S-\,  
A-h-bn-eS§nb L-S-I aq-eI-§Ä,  
kw-bp-à-§Ä F-¶n-h-sbÃmw A-dn-tb-
ï-Xpïv.'' 

iz-kn-¡m-\p-]-tbm-Kn-¡p¶-Xp  
Iq-Sm-sX A-´-co-£ hm-bp-hn-\v 
a-sä-s´Ãmw [À-½-§-fm-Wp-ÅXv?

Po-h-hm-bp-hn-s\-¡p-dn-¨v \-ap-¡v 
BZyw a-\-Ên-em-¡mw. B-lm-c-anÃm-sX  
Zn-h-k-§-tfm-fw \ap-¡v Po-hn¡m³ km-[n 
-t¨-¡pw. F¶mÂ hmbp-hn-ÃmsX F{X-
k-abw Ign-bp-hm³ km[n-¡pw? Poh³ 
\n-e-\nÀ¯phm³ hm-bp A-Xy-´m-t]-£n-
X-amWv. CuÀ¸-anÃm¯ A´-co-£-hm-bp-
hn-se {][m-\ cm-k-L-SI-§Ä, ss\-{SP³,  
Hm-Iv-kn-P³, hf-sc sNdn-b A-fhnÂ Nne 
DÂ-Ir-ã aq-e-I-§-Ä, ImÀ-_¬ssUHmIv 
sskUv ap-Xem-bh BWv.

a-g s]-¿-W-sa-¦nepw sN-Sn-IfnÂ 
]-cmK-Ww \-S-¡-W-sa-¦nepw \mw kw-km-
cn-¡p¶-Xp ]-c-kv]-cw tIÄ-¡-W-sa-¦nepw 
A-´-co-£ Du-jv-am-hv \n-e-\nÀ-¯Wsa-
¦nepw hm-bp F-¶ am-[y-aw Iq-Sn-tb Xocp.

Btcm-Ky-¯n\v ip²-hm-bp
Hcp a\p-jy³ {]Xn-Zn\w icm-

icn 14,000 enäÀ hm-bp iz-k-\-¯n-\mbn 
D]-tbm-Kn-¡p¶-p. AXp-sIm-ïpXs¶ 
hmbp-hnsâ ]cn-ip²n hfsc {]m[m-\y-
aÀln-¡p¶-p. ip²-a-Ãm¯ hmbp \½psS 
Btcm-Kys¯ lm\n-I-c-ambn _m[n-¡p-
¶-p. ip-²-hm-bp-hn-sâ e`y-X h-f-sc-tb-sd  
{]m-[m-\y-aÀ-ln¡p-¶ H-¶mWv. (hm-bp 
F-§s\-bm-Wv iz-k-\ {]-{Inb-sb k-lm-
bn-¡p-¶Xv F¶v \n-§Ä A-Sp-¯ A-²ym-
b¯nÂ hn-i-Z-am-bn ]Tn¡pw)

F§-s\-bmWv hmbp  
aen-\-s¸-Sp¶-Xv?

C-Ô-\-§-fp-sS Pze-\w aq-e-ap-
ïmIp-¶ ]p-IbmWv hm-bp a-en-\-s¸Sm³ 
{][m-\ Im-c-W-am-Ip¶Xv. Im«pXo, 
Aán-]ÀÆ-X-§Ä, Aan-X-amb P\-kw-Jym-
hÀ²-\-, Xzcn-X-K-Xn-bn-epÅ \K-c-hÂ¡c-
Ww, hym]-I-amb hyh-kmbhXvI-c-Ww,  
ImÀjnI {]{In-b-IÄ, cmk-h-kvXp- 
¡-fpsS Zpcp-]-tbm-Kw F-¶n-h-bn-eq-sS A-´-
co-£¯nÂ Iecp¶ hnhn-[ ]-ZmÀ°-§Ä  
hm-bphns\ a-en-\-am¡p¶p.

Fs´m-s¡-bm-Wv hmbp-hn-s\  
ap-Jy-am-bn a-en-\-am-¡p-¶Xv?

hml-\-§-fnÂ \n¶pw hyh-km-b-
im-e-I-fnÂ \n¶pw ]pd-´-Åp¶ ]pI 
-bnÂ AS-§n-bn-cn-¡p¶Xv ImÀ_¬, 

Nn{Xw 6.1 hmbp aen-\o-I-cWw
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temI-¯p a-cn-¡p-¶-hcnÂ C-cp-]¯-©v 
i-X-am-\w B-fp-Ifpw C-´y-¡m-cpw, AXn 
Â¯s¶ `q-cn-`m-Khpw {Km-a-{]-tZ-i-¯p-Å-
h-cp-amWv. t^mknÂ CÔ-\-§Ä I¯n-
¡p-t¼mÄ A´-co-£-¯nse ImÀ_¬ 
ssUHmIv-sskUnsâ Afhv {Iam-Xo-X-
ambn Db-cp-¶p. CXv `qan-bpsS icm-icn 
Xm]-\ne IqSp-hm³ CS-bm-¡p¶-p. CXns\ 
BtKm-f-Xm-]\w F¶p ]d-bp¶-p.

t^mknÂ CÔ-\-§-fpsS D]- 
tbmKw ]cn-an-X-s¸-Sp-¯p-Ibpw, [mcm-
f-ambn hr£-§Ä h¨p]nSn-¸n-¡p-I-bp-
amWv BtKm-f-Xm-]-\¯n\pÅ {][m\  
]cn-lmcamÀ¤-§Ä.

`qan-bpsS icm-icn Xm]-\ne 150C 
BWv. hmXI an{in-X-§Ä AS-§nb Hcp 
A´-co£w `qansb hebw sNbvXn-Ãm-bn-
cp-s-¶¦nÂ AXv -180C BIpam-bn-cp¶p. 
A´-co-£-¯n-se ImÀ-_¬ssUHm-Iv-
sskUv, CuÀ¸w, aosYbv³, ss\{S-Psâ 
HmIvssk-UpIÄ F¶nh Hcp ]pX-¸p-t]m 
se, `qan-bp-sS D-]-cn-X-e¯nÂ {]-Xn-^-
en-¸n¡p¶ Nq-Sv ]n-Sn-s¨-Sp-¯v `q-an-bn-
te¡v X-s¶ Xn-cn-¨-b-bv-¡p¶p. CXv 
Hcp ]cn-[n-hsc \Ã-Xp-X-s¶-bm-Wv.  
]t£ C¯cw hmX-I-§-fpsS Afhv IqSn-
bm-tem? ag-¡mÀ aqSp¶ ]I-ep-I-fnÂ NqSv 
IqSp-X-embn A\p-`-h-s¸-Sp-¶Xv km[m-
c-W-am-W-tÃm. C¯cw Ah-k-c-§-fnÂ 
Pe-X-·m-{X-IÄ kqcy-{]-Im-i-¯nse NqSp-
X-cw-K-§sf hen-s¨-Sp¯v hoïpw `qan-bn-
tebv¡p Xs¶ {]k-cn¸n¡p-t¼m-gmWv \
ap¡v DjvWw A\p-`-h-s¸-Sp--¶Xv. ssPh 
CÔ-\-§Ä I¯p-t¼mgpw hyh-km-b-im-e-

ss\{S-P³, kÄ-^À F-¶n-h-bpsS  
HmIvssk-Up-IÄ, amen-\y-\n-t£-]-§-
fnepw NXp-¸p-I-fn-ep-apÅ aosYbv³  
s]mSn- ]-S-e-§Ä F¶nh-bm-Wv {]-[m- 
\-ambpw A-´-co-£ a-en-\o-I-c-W-¯n-\v 
Im-c-W-am-Ip-¶-Xv. C-h IeÀ-¶ hm-bp iz-
kn-¡p¶-Xpaqew izmk-tIm-i-tcm-K-§Ä  
Dïm-Ip-¶p. Ip«n-I-sf-bmWv CXv Gähpw 
IqSp-XÂ _m[n-¡p--¶-Xv. 

C-´ybnÂ Hmtcm hÀ-jhpw  
tc-J-s¸-Sp¯p-¶ a-c-W-§fnÂ G-ähpw 
{][m-\ Im-c-W-am-bn Nq-ïn-¡m-Wn-¡-s¸-
Sp¶-Xv hm-bp a-en-\o-Ic-Ww aq-e-ap-Å-
XmWv. A-´-co-£ a-en-\o-Ic-Wwaq-ew 

Nn{Xw 6.2 lcn-X-Kr-K-{]-`mhw

I-fnÂ \n¶v ]pI A´-co-£-¯nÂ Ie-cp-t¼mgpw 
taÂ kqNn-¸n¨ hmX-I-§-fpsS tXmXv {Iam-Xo-X-
ambn Db-cp¶-p. Ch BtKm-f-Xm-]-\-¯n\v CS-bm-
¡p¶-p. XWp-t¸-dnb {]tZ-i-§-fnÂ kky-§Ä¡v  
kqcy-{]-Imiw A[n-I-ambn e`n-¡p-hm³ ¥mÊp-
sImïv lcn-X-Kr-l-§Ä D-ïm-¡p--¶Xn\v Xpey-
amb Hc-hØ krjvSn-¡p¶-p. BtKm-f-Xm-]-
\-s¯ lcn-X-Krl {]`m-h-sa¶pw (Green House 
Effect) hnfn-¡m-dp-ïv. Cu \qäm-ïn-s\m-Sp-hnÂ 
`qan-bpsS Xm]-hÀ²\ 5.80C hsc-bm-Ip-sa¶v Icp-
Xp¶-p. Xm]-\ne Db-cp-t¼mÄ {[ph-§-fnse lna- 
]m-fn-IÄ Dcp-Ip--Ibpw kap{Z\n-c-¸p-b-cp-Ibpw Xm-
gv-¶ {]-tZ-i-§Ä ]-eXpw kap-{Z-¯n-\-Sn-bn-em-Ip-
Ibpw sN¿pw. tem-Iw C-¶v A-`n-ap-Jo-I-cn¡p-¶ 
G-ähpw hen-b ]m-cn-ØnXn-I {]-iv-\-am-Wv B-tKm-
f-Xm-]\w. C¯c-¯n-ep-f-hm¡p-¶ Im-emh-Øm 
hy-Xn-bm-\w aq-e-am-Wv A-Sn¡-Sn tem-I-¯n-sâ 
]-e-`m-K-§-fnepw ]-eX-cw Im-äp-IÄ cq-]-s¸-Sp-¶ 
Xpw X-Xv-^-e-am-bn A-Xn-hr-ãn-bp-ïm-Ip-¶-Xpw.
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sXmï, izmk-tIm-i-w F¶n-hbnÂ  
Akz-Ø-X-IÄ Dïm-Ip-¶p. XpSÀ¶v Npa, 
izmk-X-S-Êw, Xe-th-Z\ XpS-§nb _p²n-
ap-«p-IÄ A\p-`-h-s¸-Sp¶-p. C´y-bpsS 
Xe-Øm-\-\-K-c-amb ZÂln-bnÂ ssiXy-
Im-e-¯v ]p-Ia-ªv cq-]-s¸-«-Xm-bpÅ 
hmÀ¯-IÄ {i²n-¨p-Im-Wp-atÃm? 
ZÂln-bpsS AbÂ kwØm-\-§-fnse  
]mS-§-fnse ssPhm-hnjvS§Ä I¯n-¡p-
¶Xpaqe-amWv CXv {][m-\-ambpw kw`-hn-

tamt«mÀ hml\§fpsS 
]p-I ip-²o-I-cn¡Â!

hml\§fnÂ\n¶v ]pdt¯¡v 
hcp¶ ]p-IbnÂ ]e cmkhkvXp¡Ä 
AS§nbn«pïv. AhbnÂ {][m\nIÄ 
ImÀ_¬ tamtWmIvsskUv (CO), ss\
{SP³ HmIvsskUpIÄ (NOx), sslt{Um
ImÀ_WpIÄ (CH) F¶nhbmWv. Ch-sb 
b-Ym-{Iaw ImÀ_¬ ssUHmIvssk-Uv, 
ss\-{SP³, Pew F¶nhbm¡n amäm 
³ Ignbp¶ DÂt{]cI§Ä s]t{SmÄ 
ImdpIfpsS ]pI¡p-genÂ LSn¸n
¨n«pïv. Ch ¹män\w, ]teUnbw, 
tdmUnbw F-¶o hn-e-]n-Sn-¸pÅ tem-
l§fmÂ \nÀanXamWv.

A-¾-ag  
hyh-kmbime-IÄ ]pd-t¯¡v 

hnSp¶ kÄ^À ssUHmIvsskUv, ss\-
{S-P³ ssUHm-Iv-sskUv XpS-§nb hmX-
I-§Ä A´-co-£-¯nse \ocm-hn-bp-
ambn tNÀ¶v bYm-{Iaw kÄ^yq-cnIv 
BknUpw ss\{SnIv Bkn-Up-ambn amdp 

Nn{Xw 6.2 ]pI-aªv

¡p-¶-Xv.  {]Ir-Xn-hm-XIw (kn.-F³.-Pn., 
AYhm Iw{]kvUv \mNyp-dÂ Kymkv) 
CÔ-\-ambn D]-tbm-Kn-¡p¶-- _Êp-IÄ 
am{X-amWv s]mXp-bm-{Xbv¡v {][m-\- 
ambpw ZÂln-bnÂ A\p-h-Zn-¨n-«p-Å-Xv.

]T-\-{]-hÀ-¯-\w
`m-c-Xv tÌ-Pv kn-I-v-kv A-Y-hm BS VI A-h-
Ø-IÄ F-¶mÂ F-´m-Wv? hm-l-\ ]p-I-
bn-eq-sSbp-Å a-en-\o-I-c-Wt¯m-Xv Ip-d-bv-
¡m³ D-Å a-äp \-S-]-Sn-IÄ G-sXm-s¡ ?

]p-I-a-ªv (kvtamKv)

XWp-¸p-Im-e¯v h³ \K-c-§-
fnepw hyh-kmb {]tZ-i-§-fnepw Nne-
t¸mÄ ImW-s¸-Sp¶ ISp¯ aqSÂaªv 
{i²n-̈ n-«p-ïm-Ip-atÃm? ]pIbpw s]mSn-
]-S-e-§fpw aªpw tNÀ¶v A -́co-£-
¯nÂ krãn-¡p-¶ Hcp {]Xn-`m-k-am-
Wv ]p-I-aªv. ssPh CÔ-\-§-fmb 
s]t{Sm-fn-bw DÂ¸¶--§Ä, IÂ¡cn 
apX-em-bh I¯p-t¼mÄ ]pd-´-Åp¶ 
sslt{Um-ImÀ_-Wp-I-fpw ss\-{SP-sâ  
Hm-Iv-ssk-Up-Ifpw kqcy-{]-Im-i-¯nsâ 
km¶n-²y-¯nÂ ]Sn-]-Sn-bm-bpÅ cmk-
{]-hÀ¯-\-§fnÂ GÀs¸-Sp¶-p. AXnsâ 
^e-ambn Hm-tkm¬, ss\{Sn-Iv- Hm-Ivssk-
Uv, At{Im-en³, t^mÀamÂUn-sslUv, 
PAN (s]tdmIvkn AkssäÂ ss\t{S-
äv) XpS-§nb cmk-h-kvXp-¡Ä Dïm-
Ip-¶p. CXpaqew \½psS I®v, aq¡v, 

DÂt{]-cIw
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hÀ¯-\-¯nÂ GÀs¸-Sp--¶Xp-aqew sh®-
¡-Ãp-IÄ¡v \miw t\cn-Sp-Ibpw sN¿p¶p. 
amÀ_nÄ {]-X-e¯nÂ cq-]-s¸Sp-¶ sN-
dp kp-jn-c-§fnÂ A-Sn-ªp-IqSp-¶ s]
m-Sn-]-S-e-§fpw ImÀ-_¬ X-cn-Ifpw aq-
e-am-Wv Cu \n-dw-am-äw F-¶v sX-fn-bn-¡-
s¸-«n-«pïv. A¾-ag `qan-bnse Poh-Pm-e-§-
fpsS \ne-\nÂ-¸n\v hnLm-X-ap-ïm-¡p¶-p. 
AXv a-®n-sâbpw P-e-t{km-X-Êp-I-fp-sS 
bpw kzm-`mhn-I k-hn-ti-jX-IÄ ]-eXpw 
CÃm-Xm-¡pIbpw sN¿p¶p.

Hm-tkm¬ ]mfn

A´-co-j-¯nse HmIvkn-P³ 
Zzbtäm-an-I-cq-]-am-b O2 Bbpw, {Xbtäm-
an-I-cq-]-amb  O3 (Hm-tkm¬) Bbpw Im-
Ws¸Sp¶-p. A´-co-£-¯nse "kv{Smtäm-
kv^n-bÀ' ]mfn-bnÂ BWv Hm-tkm¬ 
cq-]-s¸-Sp-¶Xv. Hm-tkm¬ ]mfn Hcp IpS- 

ImcWw A¾-a-g-bmWv. XmPva-lÂ \n 
À½n-¡m³ D]-tbm-Kn-¨n-cn-¡p¶ sh®-
¡Ãv (amÀ_nÄ) ImÕyw ImÀs_mtW-
äm-Wv. hyh-kmb \K-c-amb B{K-bn-se 
A-´-co-£ a-en-\o-Ic-Ww A¾-a-gbv¡v 
Imc-W-am-Ip-Ibpw XXv^e-ambn cmk-{]-

Nn{Xw 6.4
A¾-ag

Nn{Xw 6.5 Hmtkm¬]mfn \miw

t]mse  kqcy-
{]-Im-i-¯nse 
AÄ{Sm-h-beäv 
civan-Isf IS-
¯ n - h n - S m s X 
`qan-bnse Poh-
Pm-e-§sf kw-
c - £ n - ¡ p ¶ p . 
F¶mÂ a\p-
j y - \ n À - ½ n - X 
cm -k-{] -hÀ -¯-

\-§-fp-sS ^-e-am-bp-ïmIp-¶ t¢mtdm 
^v-fqtdm ImÀ-_-WpIÄ (kn.F-^v.
kn.IÄ) A´-co-£-¯nse¯n Hm-
tkm¬ X·m-{X-I-fpsS \mi-¯n\v Imc-
W-am-Ip¶-p. ioXo-I-c-Wn-I-fnÂ (F-
bÀ I-ïo-j-W-dp-Ifpw sd-{^nP-td-ä-dp-I 
fpw) \n¶pw hymh-km-bn-Im-h-iy-§Ä¡v 
D]-tbm-Kn-¡p¶ aäp emb-I-§-fnÂ  
\n¶p-am-Wv kn.F-^v.kn.IÄ A´-co-
£-¯n-se-¯p--¶-Xv. kn.F-^v.kn.bnÂ 

¶-p. ag-tbm-sSm¸w Cu BknUv IeÀ¶v 
A¾-a-g-bm-bn s]bvXn-d-§p-¶p.

temIm-Ûp-X-§-fnÂ H¶mb XmPv 
a-l-ensâ tim` a§p--¶Xn-sâ {][m\ 

a
c
-§

Ä
\

i
n¡

p¶
p

Hm-tkm¬ 
]mfn  
\miw

UVcivan-IÄ

kqcy-{]-Imiw

Hm-tkm¬  
]mfn
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an¶epw c-k-X-{´hpw
km-[mcW an¶ens\ FÃmhÀ-¡pw 

`bamWv. ]t£ an¶Â sImïv Nne {]tbm 
P\§Ä Hs¡ Dïv. an-¶-ensâ Xm]\ne 
F{Xsb¶v Adnbm-tam? ap¸Xn\mbncw  
Un{Kn hsc Dbcmw. Cu DbÀ¶ Xm]\n 
ebnÂ hmbp AXnthKw hnIkn¡pIbpw  
]n¶oSv X-Wp¯v Npcp§pIbpw 
sN¿pt¼mgmWv CSn\mZw apg§p¶Xv. 
C¯cw Ahkc§fnÂ Nne cmk{]
hÀ¯\§fpw \S¡pw. HmI-v-knPsâ 
bpw ss\-{S-P-sâbpw X·m{XIÄ hnL-
Sn¡pIbpw AhbpsS Bä§Ä {]Xn{]
hÀ¯n¨v ss\{SP³ HmIvsskUv cq]
s¸SpIbpw sN¿pw. CXv a-g-bnÂ I-eÀ¶v 
`qanbnÂ ]-Xn¨v ss\t{SäpIÄ BIpw. 
ss\t{SäpIÄ kky-§Ä¡v KpW{]
Zamb t]mj-I-am-sW¶v AdnbmatÃm. 
CSntbmSp-Iq-Sn-bpÅ ag, `qansb IqSpXÂ 
hf¡qdpÅXm¡pIbpw IÀjIÀ-¡v CXp 
hgn {]tbmP\w e`n¡pIbpw sN¿p¶p. 
an¶Â aq-e-ap-ïmIp¶ DbÀ¶ Xm] 
\nebnÂ HmI-vknP³ X·m{Xbpw  
HmI-vknP³ Bähpw X½nÂ {]Xn{]
hÀ¯n¨v Hmtkm¬ X·m-{X-bp-ïm-Ip¶p. 
C¯cw A-h-k-c¯nÂ A-´-co-£¯nÂ 
Hm-tkm¬ hm-X-I-¯n-sâ H-cp {]-tXy-I 
K-Ôw D-ïm-bn-cn-¡pw.

P-ew
Poh-\m-[m-c-amb hkv-Xp-¡fnÂ 

P-e-¯n-sâ Øm-\w hf-sc h-ep-XmWv. 
IpSn¡m\pw ]mN-I-¯n-\pw Ipfn-¡m 
-\pw Ae-¡m-\pw hr¯n-bm-¡m\pw shÅw 
thWw. Irjnbpw, hyh-km-b-§fpw, Pe-
ssh-Zyp-X- ]-²-Xn-Ifpw Pes¯ B{i-bn-
¨mWv \S-¡p--¶Xv. `utam-]-cn-X-e-¯nsâ 
71% Pew sImïv Bhr-X-am-bn-cn-¡p¶p. 
`qan-bnse BsI Pe-¯nsâ 96% hpw 
ISÂsh-Å-am-Wv. a\p-jy-i-co-c-¯nÂ 
icm-icn 60% Pe-apïv. Znh-tk\ cïp-en-
äÀ Pe-sa-¦nepw HcmÄ IpSn-¡p-sa-¶mWv 
IW-¡m-¡p¶-Xv. F¶mÂ `qan-bnse Cu 
Pe-k-¼-¯nsâ 2.5% am{X-amWv ip²-amb 
Pew. AXm-bXv ip²-P-e-¯nsâ e`yX 
]cn-an-X-amWv. 

\-½psS ip²-P-e -t{km-X-Êp-IÄ 
kwc-£n-¡-s¸-Sp-¶p-tïm?

C¶v temIw t\cn-Sp¶ --{]-[m\ 
-{]-iv\-§-fnÂ H¶mWv ip²Pe-ZuÀe-
`yw. ISepw Imbepw \Zn-Ifpw Ipf-§ 
fpw \ndª \½psS \mSpw C¶v CtX {]
iv\w t\cn-Sp¶-p.

KmÀlnI amen-\y-§fpw cmk-am-
en-\y-§fpw Pe-t{km-X-Êp-I-fnÂ F¯n-
t¨-cpI hgn Pew aen-\-s¸-Sp-¶p. aen-
\-am-Ip¶ IpSn-shÅw tcmK-§Ä¡p 
Imc-W-am-Ip¶-p. aen-\-Pew aqew Npäp 
-]m-Sp-IÄ ZpÀK-Ô-]q-cn-X-am-Ip-¶p. D]-
Im-cn-I-fmb ]e kq£va-Po-hn-Ifpw \
in-¡p¶-p. ¹mÌn-¡n-sâbpw s]t{Sm-fnbw 
DÂ¸-¶-§-fpsSbpw km¶n-²yhpw Pe-
t{km-X-Êp-Isf aen-\-s¸-Sp-¯p¶-p.

AS-§n-bn-cn-¡p¶ t¢mdn³ B-ä§Ä 
kv{Smtämkv^n-b-dnse Hm-tkm¬ X·m{X-
I-sf Hm-Iv-kn-P-\m-¡n am-äp¶p. A§s\ 
Hm-tkm¬]mfn¡v \mi--ap-ïm-Ip-¶p. 
X-·q-ew `q-an-bn-se¯p¶ AÄ{Sm-h-b-eäv 
civan-IÄ Xz¡ns\ _m[n-¡p¶- Iym³k-
dn-\pw ImÀjn-I-hn-f-I-fnse P-\n-XIam-ä-
¯n\pw Hs¡ Imc-W-am-Ip¶-p. kn.F-^v.
kn.IÄ¡v ]Icw A{X D]-{Z-h-Im-cn-I-f-
Ãm-¯ io-Xo-Im-cnIÄ D]tbmK-s¸-Sp¯p-
¶Xp-aqew Cu hn]-¯nsâ ImTn\yw Ipd-
bv¡p-hm³ Ign-bpsa¶v {]Xo-£n-¡p-¶p.

]T-\-{]-hÀ-¯-\w
\n§-fpsS {]tZ-is¯ A´-co£ aen-
\o-I-c-W-s¯-¡p-dn¨v a\-Ên-em¡n Hcp 
dnt¸mÀ«v X¿m-dm-¡p-I. aen-\o-I-cWw 
CÃm-Xm-¡m-\pÅ hnhn[ amÀ¤-§Ä  
\nÀt±-in-¡p-I.



]-«n-I 6.1 {][m\ Pe aen-\o-Im-cn-IÄ

aen-\o-Im-cnIÄ DdhnSw

AXn-kq£v-a Po-hnIÄ KmÀln-I am-en-\y§Ä

ssPh am-en-\y§Ä
KmÀln-I am-en-\y§Ä, P-´p hn-kÀ-Öy-§Ä,  
arKm-h-inã§Ä, -No-ªfnª k-ky-§Ä

kkyt]m-jW§Ä cmk-hf§Ä

hnj-a-bam-b teml§Ä hymh-kmbn-I am-en-\y§Ä

Ah£n-]vX§Ä as®m-en¸v

IoS-\m-in-\nIÄ Irjn C-S-§-fpw hm-k-Ø-e-§-fpw

Pea-en-\o-I-c-Ww

KmÀln-Im-h-iy-§Ä¡pw hymh-km-bn-Im-h-iy-
§Ä¡pw D]-tbm-Kn¨p Ign-ªmÂ Pew aen-\-s¸-Sp-
sa¶ --Imcyw \ap-¡-dn-bm-a-tÃm. Igp-Im\pw Ipfn-¡m 
\pw D]-tbm-Kn-¡p¶ Pew HgpIn aäp Pe-t{km-X-Êp-I 
fnse-¯p-t¼mgpw aen-\o-I-cWw Dïm-Ip¶-p. 

temI-̄ nse  £tbm-·p-J-amb BZy ]¯p-\-Zn-I-fnÂ \½psS KwKm-\Znbpw DÄ 
s¸-Sp¶-p. ]«-W-§-fnÂ¡qSn Hgp-Insb-¯p¶ KwK-bnÂ N¸p-N-h-dp-IÄ, aen-\P-ew, 
ih-i-co-c-§Ä F¶n-h-bpsS km¶n²yw \Zn-bpsS "acW'¯n\v Imc-W-am-Ip¶-p-
ïv. Cu hn]-¯nÂ\n¶v KwKsb tam-Nn-¸n¡m³ \mj-WÂ anj³ t^mÀ ¢o³ 
KwK (NMCG) Fs¶mcp ]²Xn {]Jym-]n-¨v \-S¸nÂ h-cp-¯n-s¡m-ïn-cn-¡p¶p.

Nn{Xw 6.6 Pea-en-\o-I-cWw

aen-\o-I-c-W-¯n\v 
Imc-W-am-Ip¶ BÀsk-
\n-Iv, ^vfqdn³, seUv 
F¶nh IeÀ¶ cmk-h-
kvXp-¡Ä hyh-km-b-im-e-
I-fnÂ\n¶v ]pd-´-Å-s¸-
Sp¶ aen-\-P-e-¯n-eqsS 
P -et {kmX -Ê p -I - f nÂ 
F¯p¶-p. IoS-\m-in-\n-
Ifpw If-\m-in-\n-Ifpw 
`qKÀ`-P-e-¯n-se-¯n-t¨-cp-
¶Xpw aen-\o-I-c-W-¯n\v 
Imc-W-am-Ip-¶p-ïv.
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Pet{km-X-Êp-IÄ ip-²-am-tWm? F§-s\ \nÀ®bn-¡mw?

\½p-sS Ip-f-§-fnepw In-W-dp-I-fnepw a-äp P-em-i-b-§-fnepw hnhn-[ A-f-hnÂ 
ssP-h -h-kv-Xp-¡Ä D-ï-tÃm. P-e-¯n-ep-Å kq-£v-a-Po-hn-IÄ C¯-cw ssP-h-h-kv-
Xp¡-sf Hm-Iv-knP-sâ km-¶n-²y¯nÂ, hn-L-Sn-¸n¡p¶p. Cu {]-{In-b-bp-sS ̀ m-K-am-bn  
P-e-¯n-se Hm-Iv-knP-sâ kz-m`mhn-I A-fhv (UntkmÄ-hv-Uv Hm-Iv-kn-P³ 
AYhm DO) Ip-dbm³ C-S-h-cp¯p¶p. Cu A-h-ØbnÂ, P-e-¯n-se ao-\p-
I-fpw a-äp Po-h-Pm-e-§fpw, \-in¡p¶p. A-Xp-sIm-ïv G-Xv P-e km-¼n-fp-I-
fp-sSbpw ip-²m-h-Ø ]-cn-tim-[n¡m³ D-]-tbm-Kn-¡p-¶Xv P-e¯nÂ A-S-
§n-bn-cn¡p-¶ DO Af-hv t\m-¡n-bn-«mWv. C-Xn-\m-bn H-cp en-äÀ P-e-km¼nÄ 
F-Sp-¯v A-Xn-\I-¯v A-S-§n-bn-cn¡p-¶ Hm-Iv-knP³ (DO) F-{X-sb-¶v I-ïp- 
]n-Sn-¡pw. A-©pZnh-kw Cu P-ew im-kv-{Xo-bam-b co-Xn-bnÂ 200CþÂ kq-£n-¨ ti-
jw hoïpw Hm-Iv-knP-sâ Af-hv ]-cn-tim-[n-¡pw. C-h X-½n-ep-Å hy-Xym-k-s¯ 
ssP-h-Hm-Iv-kn-P³ B-h-iyIX (Biological Oxygen Demand, BOD) F-¶v hn-fn-¡p¶p. 
kzm-`m-hn-I-am-bn ssP-h A-h-in-ãw Iq-Sp-X-ep-Å P-e km-¼n-fp-I-fpsS BOD aqeyw 
D-bÀ-¶n-cn-¡pw. ip-²-P-em-i-b§-fpsS BOD aqeyw Hcp en-ädnÂ Hcp anÃn-{Kmw  
(1 mg L-1) F-¶-Xn\v Xm-sg B-bn-cn-¡pw. F-¶mÂ Hm-S-I-fn-se P-e-¯nsâ BOD aqeyw  
km[mcW Hcp en-ädnÂ Aªqdv anÃn-{Kmw (500 mg L-1) F-¶-Xn\v ap-I-fn-emWv.

	 aen-\P-e-s¯ F§-s\ ip-²o-I-cn-
¡mw?

Peip²o-I-c-W-¯n\v ]c-¼-cm-K-X 
-co-Xn-Ifpw imkv{Xo-b- co-Xn-Ifpw {]m 
_-ey-¯n-ep-ïv. ]c-¼-cm-KX coXn-bnÂ 

ap¨-«n-A-cn-¸-bpw, ASn-bn-¡Â (skUn-
sa-tâ-j³) k{¼-Zm-b-hp-amWv D]-tbm-
Kn-¡p--¶Xv. imkv{Xo-b- co-Xn-bn-epÅ 
ip²o-I-c-W-amWv \man-t¸mÄ D]-tbm-
Kn¨psImïn-cn-¡p¶--Xv.

Nn{Xw 6.7 Peip²o-I-c-W-¹mânsâ {]hÀ¯\w

Aip-²-Pew

kv{Io\nwKv/ 
Fbvtdj³

skUn-sa-tâ-j³

^nÂt{S-j³ sÌdn-sse-tk-j³

ip²-Pew
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Pe-ip-²o-I-cW {]{Inb

kv{Io\nwKneqsS (Screening) 
Jcamen-\y-§sf Acn-¨p-am-äp--¶Xm-
Wv H-¶mwL«w. Fbvtd-j³ BWv 
cïmw-L«w. CXv shÅs¯ Hgp-¡n-
hn«v HmIvkn-P-\p-ambn IeÀ¯p¶-p. 
Cu L-«¯nÂ amen-\y-§sf HmIv 
ko-I-cn-¨pÅ Hcp ip²o-I-cW {]
{Inb \S-¡p¶p. 

aq¶mw-L«w skUn-sa-tâ-j³ 
F¶-dn-b-s¸-Sp-¶p. Acn-¨p-am-äm³ Ign-
bmsX Pe-¯nÂ IeÀ¶n-cn-¡p¶ 
amen-\y-§sf thÀXn-cn-¡p--¶Xn 
\pthïn Be-hp-ambn IeÀ¯p¶-p. 
At¸mÄ amen-\y-§Ä ASn-bp¶-p.

^nÂt{S-j³ BWv \memw
-L«w. CXn-\mbn aq-¶mw-L«w Ign-
sª-¯p¶ Pe¯nÂ aWÂ, NcÂ 
F¶n-h-sImïv \nÀ½n¨ s_Ín-
eqsS IS-¯n-hnSp¶-p. amen-\y-§Ä 
A§s\ Acn-¨p-am-ä-s¸-Sp¶-p.

^nÂt{S-j³ Ign-sª-¯p¶ 
Pe-¯nÂ tZmj-I-c-amb _mIv-
So-cn-bbpsSbpw aäp kq£v-a-Po-hn-I-fp-
sSbpw km¶n-²y-ap-ïm-Ipw. Ch-sb- 
am-äp-¶Xv sÌdn-sse-tk-j³ F¶ 
ASp-¯-L«w hgn-bm-Wv. AXn-\mbn 
t¢mdn³/Hm-tkm¬ XpS-§n-bh D]-
tbm-Kn-¡p-¶p. Cu AWp-hn-ap-à- 
P-e-amWv IpSn-sh-Å-ambn D]-tbm-Kn-
¡p¶--Xv.

IpSn-sh-Å-¯nÂ Ie-cm-hp¶ 
an\-d-ep-IfpsSbpw aäp tZm-j-I-cam-b 
aq-e-I-§-fp-sSbpw ]c-am-h[n Af-hp-
IÄ ppm (1 ppm = 1/106) AY-hm "Z-i-
e-£¯nÂ H-¶v' F¶ coXnbnÂ  
_yqtdm Hm^v C´y³ Ìm³tUÀSvkv 
\nP-s¸-Sp-¯n-bn-«p-ïv.
DZm-l-cW¯n\v ]«nI 6.2 {i²n-¡p-I

AbWnsâ km¶n²yw 0.2 ppm \v apI-fnÂ 
hcp¶-Xv lm\n-I-c-am-Wv. Nne {]tZ-i-§-fnÂ 
Pe-¯n\v \nd-hy-Xymkw DÅXv {i²n-¨p-Im-Wp-
a-tÃm. Nph¸v IeÀ¶ aª \ndw, Ccp-¼nsâ 
Afhv Pe-¯nÂ IqSn-bn-cn-¡p--¶Xnsâ kqN-\-
bm-Wv.

Pea-en-\o-Ic-Ww 
Hcp ]-co£Ww

P-ew F-{X-t¯m-fw a-en-\-amWv? 
hfsc aen\amb P-e-¯nsâ km¼nfpIfn 
Â ss\{SP³ AS§p¶ kwbpà§Ä 
IqSpXÂ ImWpw. Hcp sSÌv Syq_nÂ 
C¯c¯nepÅ Pew A-Â¸w FSp¡pI. 
tkmUnbw sslt{UmIvsskUv emb\n 
AtX AfhnÂ Hgn¨v sSÌv Syq_nse 
an{inXw NqSm¡pI. cq£KÔapÅ Atam-
Wnb hmXIw ]pdt¯¡v hcpw. \\hpÅ 
sdUv enävakv t]¸dn-s\, hmXIw, \oe 
\n d¯nte¡v amäpw. Hcp ¥mkv tdm-Unsâ 
Aäw KmV sslt{Umt¢mdnIv BknUnÂ 
ap¡n¡mWn¨mÂ AtamWnbw t¢m-ssd 
Unsâ shfp¯ ]pI ImWm³ Ignbpw. 
C¯c¯nepÅ aen\Pew hnhn[Xcw 
aWepw Icnbpw D]tbmKn¨v ip²am¡m³ 
{ian¨n«v {]kvXpX ]co£Ww BhÀ¯n-
¡mw. P-ew F-{X-t¯m-fw ip-²-am-bn-«p-ïv 
F-¶v a-\-Ên-em¡m³ C-Xph-gn I-gn-bpw.

temlw A\p-h-Z-\ob Afhv (ppm)

Ab¬ 0.30

amw-K-\okv 0.10

A-eq-an-\nbw 0.03

tIm¸À 0.05

kn¦v 5.0

Im-Uv-anbw 0.005

BÀk-\nIv 0.001
]«nI þ 6.2 IpSn-sh-Å-¯nse 

Nne teml-§-f-psS A\p-h-Z-\o-b-amb Afhv
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Pe-a-en-\o-I-cWw XS-bp¶--sX-§s\?

1. 	cmjv-{S-¯n-sâ s]m-Xp-kz¯m-b P-ew 
I-cp-X-tem-sS D-]-tbm-Kn-t¡-ï-XmWv. 
P-e-t{km-X-Êp-IÄ am-en-\y-ap-à-am-bn 
kw-c-£n-¡p-¶ptïmsb¶v i-àam-b 
\nb-aw aq-ew D-d-¸m-t¡-ï-XmWv.

2. 	hyh-kmbime-I-fnÂ cq]-s¸Sp-¶ a-en-
\P-ew ip-²o-I-cn-¨-Xn-\pti-jw am-{X-
ta ]p-d-t¯--¡v H-gp-¡n-hnSm³ A\p-h-Zn-
bv¡mhq.

3.	ssP-hIr-jn co-Xn-IÄ A-h-ew-_n-¡p-I. 
ssP-h-h-f-§Ä, a®n-c I-t¼m-Ìv, a-äp 
ssP-h ]-ZmÀ°-§Ä F¶n-h D-]-tbm-
Kn-¨v Ir-jn sN-¿p-I.

]T-\-{]-hÀ-¯-\w
P-eip²o-I-c-W ¹m³-dv k-µÀ-in-¨v 
A-Xnsâ {]-hÀ-¯-\-§Ä a-\-Ên-em-¡p-I. 
hn-h-c-§Ä ti-J-cn-¡p-I. dn-t¸mÀ-«v X-¿m-
dm-¡p-I .

a-®v
\½p-sS \m«nÂ FÃm-bn-S-§-fn-sebpw 
a®v Htc {]Ir-X-ap-Å-h-bmtWm?

ISÂ-¡-c-bn-se a®v, a-e-b-Sn-
hm-c-¯n-se a®v, I-fn-a®v, sNfna-®v 
C-h hy-Xy-kv-X-§-fmWv. hÀj-§-tfm-
f-apÅ ssPh-]-chpw `qan-im-kv{X]-
c-hp-amb \nc-h[n Ah-Ø-I-fn-eqsS  
]mI-s¸-«p-h-cp-¶ H¶mWv a®v. CXnsâ 
cmk-`uXnIL-S\ \mw A-dn-ªn-cn-
¡Ww.

H«\-h[n kpjn-c-§fpw Ad-Ifpw 
]e-Xcw kwbp-à-§fpw kq£vaPohn-I 
fpw a®nep-ïv. Jcm-h-Ø-bnepw {Zhm-
h-Ø-bnepw hmX-Im-h-Ø-bn-ep-apÅ 
At\Iw kwbp-à-§Ä, A\-h[n 
teml-§fpw Atem-l-§fpw Ah-bpsS 
kwbp-à-§fpw a®nÂ AS-§n-bn-«p-ïv. 

CXnÂ {][m-\s¸«h HmIvkn-P³, knen-
¡¬, ImÀ_¬, Aeq-an-\n-bw, Ab¬,  
s]m«m-kyw, ImÂkyw, aáo-jyw, t^m-
kv^-d-kv, ssSäm-\nbw F¶n-h-bpsS 
kwbp-à§-fmWv.

a®nÂ, Pemwiw DÅ-Xp-sImïv 
ImÀ_¬, ss\{S-P³, t^mkv^-d-kv, 
kÄ^À F¶o aqe-I-§-fpsS kwbp-à-
§-fpsS tXmXv IqSp-X-emWv. kky-§-
fpsS hfÀ¨sb Af-häv klm-bn-¡p¶-Xv 
Cu kwbp-à-§-fm-Wv. a®nse N¸p-N-
h-dp-IÄ Ime-{I-taW "lyqakv" F¶ 
ssPh-a-®mbn cq]m´cw {]m]n-¡pw. 
Hmtcm {]tZ-i§-fnepapÅ a®nÂ AS-
§n-bn-cn-¡p¶ lyqa-knsâ Afhv hyXy-
kvX-am-bn-cn-¡pw. 

a®nsâ cmk-L-S-\bnÂ ]Xn-\-
t©mfw    hnhn-[-Xcw    knen-¡-Ifpw 
knen-t¡-äp-I-fp-ap-ïv. IzmÀSvkv, ssa¡, 
s^Âkv]mÀ F¶nh Ah-bnÂ Nne-Xm-
Wv. a®nÂ AS-§n-bn-cn-¡p¶ AImÀ_-
WnI cmk-h-kvXp-¡fpw Atbm-Wp-I 
fpw GsXm-s¡sb¶v t\m¡mw. ]«nI 6.3 
{i²n-¡pI.

]cnØnXnbpsS ckX{´w128

]T\ {]-hÀ¯\w
taÂ¸dª aqe-I-§sf teml-§fpw 
Atem-l-§-fp-ambn hÀ¤o-I-cn-¡p-I

Nn{Xw 6.8 hyXykvX a®v km¼n-fp-IÄ
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a®v F§s\ aen\s¸Sp¶p?
a®pw Irjnbpw a\pjy 

\pw ]cnØnXnbpsS ̀ mKamWtÃm?  
`qanbnÂ Poh³ \ne\nÂ¡ 
Wsa¦nÂ a®ns\ kwc£nt¨ 
aXnbmIq. \½psS Hmtcm {]
hr¯nbpw A´naambn a®nte¡v 
F¯p¶p. \½psS Bhiy§ 
Ä¡mbn DÂ¸mZn¸n¡-s¸Sp¶ 
hkvXp¡Ä FÃmw ]qÀ®ambpw 
\mw D]tbmKn¡p¶nÃ. Bhiyan 
Ãm¯ FÃm hkvXp¡fpw \mw 
a®nte¡v hens¨dnbp¶p. amen 
\y§Ä Ip-¶pIqSn a®pw tcmKm 
XpcamIp¶p. aen-\-amb a®v Irjn-
bv¡pw Bhmk¯n\pw shÃphnfn 
IÄ DbÀ¯p¶p.

amen-\y-¯n-\p   
Imc-W-am-Ip-¶Xv
• 	¹mÌnIv amen\y§Ä 
	 (ssPhhnLS\ km[yX CÃm-¯-Xv)
• 	cmkhf§Ä
• 	IoS\min\nIÄ
• 	KmÀlnI amen\y§Ä
• 	hymhkmbnI amen\y§fpw 

A\p_-Ô DÂ¸¶-§fpw
• 	A¾-ag
• 	Ce-Ivt{Sm-WnIv amen\yw

IoS-\m-in-\n-bn-se t¢mdn³

t¢mdn³ AS§nb IoS\min\nIÄ 
FÃmw ImÀ_¬ kwbpà§fmWv.  ssPh 
hnLS\¯n\v hnt[bamImsX a®ns\ A]
ISs¸Sp-¯p-¶- F³-tUm-kÄ-^m³, Un.Un.än.,  
_n.F-¨v.kn F-¶n-h-bm-Wv D-Zm-l-c-W§Ä. 
C¯cw A]ISImcnIfmb IoS\min\nIsf 
Isï¯m³ IoS-\m-in-\n-IfnÂ t¢mdn³ 
Dtïm F¶ ]cntim-[-\- \-S-¯nbmÂ aXn. 
Hcp tIm¸À I¼n AÂ¸t\cw XobnÂ Im-
Wn¨p NqSm¡pI. HmI-vknP\pambn {]hÀ¯n¨v 
tIm¸À HmIv-ssk-Unsâ Hcp t\À¯ Bh-
cWw DïmIpw. tIm¸À I¼n IoS\min\n 
emb\nbnÂ ap¡nbn«v hoïpw Xo\mf¯nÂ 
ImWn¡pI. I¼n-bpsS \ndw ]¨IeÀ¶mÂ 
IoS\min\nbnÂ t¢mdn³ kwbpàw  
Dsï¶v Dd¸m-¡mw. hyXykvX IoS\min\n 
IÄ C§s\ ]cntim[n¨v t¢mdn³ DÅXv, 
t¢mdn³ CÃm¯Xv F¶ coXnbnÂ hÀ¤oIcn 
¡m³ {ian-¡pI.

aqeI§Ä A-tbm-WpIÄ A-tbm-Wp-I-fp-sS cm-k-kq{Xw

ImÀ-_¬ ss_ImÀs_mtWäv HCO3
-

ss\-{SP³ ss\t{Säv NO3
-

kÄ^À kÄt^äv SO4
2-

t¢m-dn³ t¢m-ssd-Uv Cl-

]«nI 6.3

]T\ {]-hÀ¯\w
a®v aen-\-s¸-Sp-¶-Xn-\n-S-bm-¡-p¶ 
Imc-W-§Ä a®v ]cn-tim-[\ em 
_nsâ klm-b-t¯msS Is-ï¯n 
dnt¸mÀ«v X¿m-dm-¡p-I.
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Ip-an-ªp-IqSp-¶ ¹m-Ìn-¡pIÄ
9.1 _nÃy¬ sa{SnIv S¬ ¹mÌn¡m-

Wv Ct¶hsc \½psS temI¯v Dïm¡n-
bXmbn IW¡m¡p¶Xv. CXnÂ 6.3 _ney¬ 
sa{SnIv S¬ ¹mÌn¡v amen\yw a®nepw 
A´co£¯nepw \nt£]n¡s¸«n«pïv. 
H³]Xv iXam\t¯mfw am{XamWv ]p\
cp]tbmK¯n\v hnt[bambn«pÅXv. 12% 
¹mÌn¡pIfpw I¯n¨pIfbpIbmWv 
DïmbXv F¶v kmcw. A§s\ hcpt¼mÄ 
\mfnXphsc Dïm¡nbn«pÅ ¹mÌn¡p 
IfpsS 79 iXam\hpw `qanbnÂ \nt£ 
]n¨n«pïv F¶v a\knem¡mw.  IpgnIÄ  
\nI¯p¶Xn\p th-ïn-bmWv hym]Iambn 
C¯cw ¹mÌn¡v amen\yw D]tbmKn¡mdp 
ÅXv. Cu coXnbnÂ¯s¶bmWv Imcy§Ä 
t]mIp¶sX¦nÂ 2050 F.Un. B-Ip-t¼mÄ 
GItZiw 13.2 iXtImSn S¬ ¹mÌn¡v 
amen\yw ̀ qanbnÂ IpanªpIqSpw. ¹mÌn¡v  
\nÀ½mW¯nsâ Afhv C{Xb[nIw IqSn-
bXn\v {][m\ ImcWambn¡cpXp¶Xv B[p 
\nI ImeL«¯nÂ km[\kma{Kn-IÄ 
s]m-Xnbm³ ¹m-Ìn-¡v I-h-dpIÄ \mw [m-cm-
fw D]tbmKn¡p¶p F¶XmWv. D]tbmK-
tijw CsXms¡¯s¶ km[mcWambn 
hens¨dnbs¸SpIbmWv sN¿p-¶Xv. CXv 
XoÀ-¨-bmbpw H-gn-hm-¡-s¸-tS-ï Im-cy-amWv.

a®nsâ kzm`mhnI     pH aqeyw 5.5 \pw 
7.5 \pw CSbnemIp¶-XmWv kky§Ä¡v  
KpW-Icw. pH aqeyw \nÀ®bn¡p¶Xv 
a-®n\v A¾XbmtWm £mcmhØ 
bmtWm F¶v a\Ênem¡m³ km[n-
¡pw. IqSpXÂ a-g In«p¶ {]tZi§ 
fnepw A¾ag s]¿p¶ {]tZi§ 
fnepw a®nÂ A¾X IqSpXemWv. C¯cw 
AhØbnemWv Ip-½m-bs¸mSntbm 
Nmctam a®nÂ IeÀ¯p¶Xv.

Nn{Xw 6.9 ss\{S-P³ N{Iw

ss\-{S-P³ N-{Iw 
`q-an-bp-sS A-´-co-£-¯nÂ 78 i-X-am-\w 
ss\-{S-P³ hm-X-Iw B-Wv D-Å-Xv F-¶v  
Adn-bma--tÃm?  ar-K-§Ä-¡pw k-ky-§Ä-
¡pw ss\-{S-P³ t\-cn-«v B-Kn-c-Ww sN-¿m-
\p-Å ti-jn-bn-Ã.  ]-s£ k-ky-§-fn-epw 
ar-K-§-fn-epw H-cp-]m-Sv ss\-{S-P³ kw-bp-
à-§Ä A-S-§n-bn-«pï-v. A-Xv F-§-s\ 
h¶p? A-´-co-£-¯n-se ss\-{S-P-s\ 
a-®nÂ A-S-§n-bn-cn-¡p-¶ Nn-e _m-Îo-
cn-b-IÄ B-Kn-c-Ww sN-¿p-¶p.  A-¯-
cw ss\-{S-P-s\, A-tam-Wn-bw, ss\-t{S-äv 
F-¶o A-tbm-Wp-IÄ-B-¡n-am-äp-¶p. C-h-
sb k-ky-§Ä B-Kn-c-Ww sN-¿p-¶p.  
a-\p-jy-\pw ar-K-§Ä-¡pw C-Xp-h-gn B-h-
iy-am-b ss\-{S-P³ e-`n-¡p--¶p.  k-ky-§-
fnÂ A-S-§n-bn-cn-¡p-¶ ]-e cm-k-h-kv-Xp-
¡-fpw A-gp-Ip-t¼m-gpw a-®nÂ ss\-{S-P³ 
I-e-cpw. a-®n-se ss\-{S-P³ kw-bp-à-§-
sf Nn-e _m-Îo-cn-b-IfpsS {]-hÀ-¯-\-^-
e-am-bn A-´-co-£-¯n-te-¡v ss\-{S-P³ 
hm-X-Iw B-bn Xn-cn-¨p \evIp-¶p. C-§-
s\-bm-Wv ss\-{SP³ k-´p-en-Xm-h-Ø 
A-´-co-£-¯nÂ \n-e-\nÂ-¡p-¶-Xv. CXn-
s\-bmWv ss\-{S-P³ N{Iw F-¶v hn-fn-
¡p¶Xv. 
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Bkv_tÌm-kv Hcp A-]-I-S-Im-cn
hoSpIfpsS taÂ¡qc \nÀ½n¡p¶Xn\v D]tbm 

Kn¡p¶ Hcp hkvXphmWv Bkv_tÌmkv. knaâv 
ss]¸pIÄ¡pw hml\§fpsS t{_¡v ]mUpIÄ¡pw 
NneXcw ta¨ntemSp-IÄ¡pw Hs¡ Bkv_tÌmkv ]
eXc¯nÂ D]tbmKn¡mdpïv. {]IrXnbnÂ¯s¶ Im-
Ws¸Sp-¶ B-dv X-c-¯n-epÅ  [m-Xp-¡sfbmWv Bkv_
tÌmkv F-¶v s]m-Xpth hnfn¡p-¶Xv (Mg3Si2H4O9). 
sslt{UäUv aáojyw knent¡-äv F¶mWv C-Xnsâ cmk 
\maambn IcpXp¶Xv. Zie£w S¬ Bkv_tÌmkv  
[mXp¡fmWv Hcp- hÀjw J\\w sN¿s¸Sp¶Xv.

ChsImïv Dïm¡p¶ ]mfnIÄ arZphpw km{µX IpdªXpw B-Wv. NqSpw 
sshZypXnbpw XSbp¶Xn\v \ÃXpt]mse klmbn¡p¶p F¶XmWv Bkv_
tÌmknsâ {][m\ ta·. ]t£ Bkv_tÌm-kv joäpIfnÂ\n¶v sNdpXcnIÄ 
A´co£¯nÂ \nc´cw IecpIbpw izmktImi¯nÂ ASnªp IqSpIbpw 
sN¿pw. CXp-aqew izmktIm-i-¯nsâ DÄ`n¯nI-fnÂ Iym³kÀ DïmIm³ CS 
bmIp¶p. Bkv_tÌmkvs]mSnIÄ aqeamWv izmktImi AÀ_pZ§fnÂ  
\mev iXam\t¯m-fw D-ïm-Ip¶Xv F¶v ]T\§Ä sXfnbn¡p¶p. AXpsImïv  
\nch[n cmPy§fnÂ Bkv_tÌmkv ]qÀ®ambn \ntcm[n¨ncn¡pIbmWv. 

cmk-h-f-§fpw ssP-h-h-f-§fpw X-½n-ep-Å hy-Xymkw

]-«n-I 6.4

cmkh-f-§Ä ssPhhf-§Ä

NPK A\p-]mXw 20 þ 60% ≈ 14%
{]tbmP\§Ä aq¶v t]mjW§fpw thK¯nÂ  

In-«pw
aq¶v t]mjW§fpw kmh-[m\w 
e`y-am-¡pw.   Pew   BKncWw   sN¿m 
\pÅ Ignhv IqSp¶p. ssPh 
LS\ sa¨s¸Sp¶p.

tZmj§Ä A¾X hÀ²n¡p¶p. a®nsâ 
ssPh LS\bnÂ amäw-hcp¶p. 
kq£vaPo-hnIÄ \in¡p¶p. 
Pet{kmXÊpIsf aen\am¡p¶p.

IrXyamb A\p]mX¯nÂ 
NPK DïmInÃ. t]mjW§Ä 
e`yam¡p¶XnÂ ImeXmakw 
Dïm-Ipw.

F´mWv Ir{Xnahf§Ä?
kky§Ä¡v Gähpw Bhiy amb 

aqeI§fmWv ss\{SP\pw, t^mkv^d-
kpw, s]m«mkyhpw (NPK). Ch Bh 
iym\pkcWw e`yam¡m\mbn Nne cm-
khkvXp¡Ä a®nÂ hfambn tNÀ¡p¶p. 
AtamWnbw kÄt^äv, AtamWnbw 
t^mkvt^äv, s]m«mkyw ImÀs_mtWäv, 
AtamWnbw ss\t{Säv, bqdnb ChbmWv 
apJyw. ChbnÂ bqdnb, ImÀ_WnI hf 
hpw aäpÅh AImÀ_WnI hfhpw 
BWv. A¾ckapÅ a®nÂ CuÀ¸¯nsâ 

km¶n[y¯nÂ bqdnb, AtamWn-bw 
A-tbm¬ Bbn amdp¶p. CXns\ 
kky§fp sS thcpIÄ hens¨Sp¡p¶p. 
AtamWnbw AtbmWpIÄ HmIvkoI 
cn¨v ss\t{Säv ehW§Ä BIp¶p. 
DbÀ¶ Xm]\nebnepw CuÀ¸¯nsâ 
A`mh¯nepw bqdnb AtamWnb hmX-
Iambn A´co£¯nÂ ebn¡m\pw 
km[yXbpïv. C¯c¯nepïmIp¶ 
AtamWnb hmXIw a-®nsâ pH aqeyw 
DbÀ¯pIbpw hn¯pIÄ¡pw apfIÄ 
¡pw tZmjambn¯ocpIbpw sN¿pw.
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Fs´ms¡bmWv a®nsâ 
kzm`mhnI LS\bv¡pw KpW 
¯n\pw amäw Dïm-¡p-¶-Xn-\v  
Im-c-W-am-Ip¶Xv?

Ir{Xna IoS\min\nIfpw If\m 
in\nIfpw {]IrXnbnse Bhmkhy-
hØbv¡v shÃphnfn DbÀ¯p-¶ DXv 
]¶§fmWv. Pe¯nÂ Aenbm¯h 
bpw ssPhhnLS\ km[yX CÃm¯h 
bpamWv t¢mdn\S§nb ]e IoS-\m-in-
\n-I-fpw. `£W irwJe hgn a\pjy 
\pÄs¸sSbpÅ PohPme§fnÂ Ch-
bpsS Awiw F¯p¶p. HmÀKmt\m 
t^mkvt^äpIfpw ImÀs_mtWäpIfpam-
Wv DDT t]mepÅ cmkhkvXp¡Ä¡v 
]Ic¡mcmbn hcp¶Xv. C-hbpw tZm 
j^e§fpÅhbmWv. If\min\nIfm 
bn D]tbmKn¡p¶ tkmUnbw t¢m 
tdäv, tkmUnbw BÀkss\äv XpS§nbh 
bpw Xosc {]IrXnku-lmÀ± hkvXp 
¡fÃ. hymhkmbn-I DÂ¸¶§fpsS| 
IqsSbpw Ab¬, Aeqan\nbw, tIm¸À,  
kn¦v, saÀ¡pdn apXembh AS-§nb  
H«\h[n cmkhkvXp¡Ä a®nse¯p¶p.

am-en\y \nÀ½mÀP-\ k{¼-Zmb§Ä
l	 km[\§fpsS D]-tbm-K-£-aX hÀ²n-

¸n-¡p-I.
l	D]tbmKn¨tijw hen-s¨-dn-bm-sX  

]p-\-cq-]-tbm-K km[y-X B-cm-bpI. 
l	imkv{Xobamb amen-\y  

\nÀ-½mÀÖ\w kzoIcn¡pI. 
l	\nÀ±-njvSØe¯pXs¶ amen-\yw  

\nt£]n¡pI. 
l	imkv{Xobamb s]m-Xp-ip-NnXz  

coXnIÄ kzoIcn¡pI.

C-e-t{Îm-Wn-Iv am-en-\y-§Ä  
A-Y-hm C-þ-am-en-\y-§Ä

C-e-t{Îm-Wn-Iv DÂ-¸-¶-§Ä D-]-
tbm-K-ti-jw D-t]-£n-¡p-t¼mÄ C-e-

t{Îm-Wn-Iv am-en-\y-§Ä A-Y-hm C-þ-am-
en-\y-§Ä kr-ãn-¡-s¸-Sp-¶p. tI-Sm-b 
C-e-{În-Iv/C-e-t{Îm-Wn-Iv D-]-I-c-W-§Ä 
\n-c-h-[n ]m-cn-Øn-Xn-I {]-Xym-Lm-X-§Ä-
¡v Im-c-W-am-Ip-¶p−-v. I-¼yq-«-dnsâ kn-]
n-bp t]m-ep-Å C-e-t{Îm-Wn-Iv kv-{Im-¸v 
L-S-I-§-fnÂ se-Uv, Im-Uv-an-bw, s_-dn-en-
bw t]m-ep-Å tZm-j-I-c-am-b h-kv-Xp-¡Ä 
A-S-§n-bn-cn-¡p-¶p. 

km-t¦-Xn-I-hn-Zy-bp-sS {Zp-X-K-Xn-bn-
ep-Å hn-Im-k-hpw hÀ²n¨ D-]-t`m-K-hpw 
h-f-sc h-en-b A-f-hnÂ C-þ-am-en-\y-§Ä 
kr-ãn-¡p-¶p.

F-¶mÂ C-¯-cw am-en-\y-§-fnÂ 
\n-¶pw D-]-tbm-K-{]-Z-am-b ]-e-Xpw thÀ-Xn-
cn-s¨-Sp-¡m³ D-Å amÀ-¤-§Ä tem-I-sa-
§pw \-S-¶p-sIm-−n-cn-¡p-I-bm-Wv.

D-Zm-l-c-W-¯n-\v, 2020 se- H-fn-¼n-Iv 
kw-Lm-S-I k-an-Xn-bp-sS Xo-cp-am-\-{]-Im-
cw- H-fn-¼n-Iv tSmÀ-¨pw sa-U-ep-I-fpw C-e-
t{Îm-Wn-Iv do-ssk-¡nÄUv sa-äo-cn-b-enÂ 
\n-¶v \nÀ-½n-¨p. P-¸m-\n-se-¼m-Sp-ap-Å D-]-
tbm-Kiq\y-amb sam-ss_Â t^m-Wp-IÄ 
DÄ-s¸-sS-bp-Å C-e-t{Îm-Wn-Iv D-]-I-c-W-
§-fnÂ \n-¶m-Wv kzÀ®w, shÅn, sN¼v 
F¶nh thÀXn-cn¨v sa-U-ep-IÄ D−-m-¡n-
bn-cn-¡p-¶-Xv.



lcnX ckX{´w
am-en\y \nÀ½mÀP\¯nsâ `mKambn 

\nÀ½mW {]{InbIfpw hyhkmb§fpw  
aäv hnIk\ ]²XnIfpw amänhbv¡m³ 
km[yaÃ. 

AXn\mÂ {]IrXnkulmÀ±am-b DÂ¸ 
¶§fpsS \nÀ½mW¯nÂ {i² tI{µoI 
cn¡m³ \ap¡mhWw. \½psS Adnhpw 
kabhpw {]tbmP\s¸Sp¯n \ap¡v 
Bhiy apÅ hkvXp¡fp-sS DÂ¸mZ\w  
\S¯n {]IrXnsb kwc£n¡p¶ coXn 
bmWv lcnX ckX{´w.

hyhkmbimeIfpsS {]IrXn Nqj 
Whpw, Ah amen\y§sf ]pd´Åp¶ 
coXnbpw, ]-e DÂ¸¶§fnsebpw  
A]ISIcamb cmkhkvXp¡fpsS km¶n 
²ys¯bpw km[mcW P\w `b¸mtSmsS  
t\m¡n¡mWp¶p. a\pjyPohnX¯nÂ 

ey§Ä. Ah DÄs¡mÅn¨n«pÅXm Wv  
lcnX ckX{´¯nsâ {][m\X¯z§Ä. 
AXnÂ Nne-XmWv Xmsg-s¡m-Sp-¯n-cn-¡p-
¶Xv.
1.	 hkvXp¡fpsS \nÀ½mWthfbnÂ  

¯s¶ amen\yw Hgnhm¡p¶ coXn  
bmWv sa¨w. AÃmsX amen\yh 
kvXp-¡Ä Dïm¡n¡gnªn«v AXnsâ  
amcImhØ Ipdbv¡p¶Xn\v thïn 
bpÅ cmk`uXnI amÀ¤§Ä  
tXSp¶Xv icnbÃ.

2.	 a\pjy\pw {]IrXn¡pw tZmjI-
caÃm¯ cmkhkvXp¡fmbncn¡Ww 
GsXmcp hkvXphnsâbpw \nÀ½m-
W¯n\mbn D]tbmKnt¡ïXv. 

3.	 ]p-\-cpÂ¸mZ\ km[yXbpÅ Akw 
kvIrX hkvXp¡sf B{ibn¨v thWw 
cmk{]{InbIÄ hn`mh\w sNt¿ïXv. 
\nc´capÅ D]tbmKwaqew, AXn 
thKw XoÀ¶psImïncn¡p¶ s]
t{Smfnbw, IÂ¡cn, {]IrXnhmXIw 
F¶o {]IrXnP\y t{kmXÊpIsf ]
camh[n kwc£nt¡ïXv {][m\ Im-
cyamWv.

4.	 cmk{]hÀ¯\¯nsâ HSphnÂ 
e`n¡p-¶ DÂ¸¶§fpw aäpw D]
tbmKtijw Dt]£n¨mÂ AXv {]
IrXnbnÂ¯s¶ hnLSn¨ptNcp¶ 
coXnbnembncn¡Ww \mw cq-]-Iev]\ 
sNt¿ïXv. kq£vaPohnIfpsS 
bpw A´co£¯nse hmbphnsâbpw 
km¶n²y¯nÂ kzbw hnLSn¨pt]m 
Ip¶ coXnbmIpt¼mÄ ]-cnkc aen\o 
IcWhpw amen\yw Ip¶pIqSp¶ 
AhØbpw CÃmsXbmIpw.

5.	 cmkhkvXp¡sfbpw {]tbmKcoXn 
sbbpw XncsªSpt¡ïXv Hcn¡epw  
cmkm]IS§fpw, s]m«ns¯dnbpw,  
Xo]nSn¯hpw DïmIm¯ coXnbnem-
bncn¡Ww.

6.	 DuÀÖ \jvSw hcp¶ ]c¼cmKX 
coXnIÄ Hgnhm¡n ]pXnb DuÀÖ 
t{kmXÊpIÄ D]tbmKn¨v thWw 
cmk{]hÀ¯\§Ä \St¯ïXv.  
km[mcW Xm]\nebnepw aÀ±¯n 
epw cmk{]hÀ¯\§Ä \S¯p¶ 
Xn\pff km[y-X-IÄ D-]-tbm-K-s¸-Sp-
¯Ww.

\nXykm¶n[yambncns¡¯s¶ {]IrXn 
bpsStaÂ IS¶m{IaWw \S¯p¶ Hcp 
hnjbambn ckX{´s¯ kmam\y P\w 
ho£n¡p¶p. ckX{´w ]Icp¶ kuI-
cy§sf kzoIcn¡pt¼mÄ¯s¶ \mw 
Pohn¡p¶ {]]©¯ns\ \in¸n¡phm³ 
ckX{´w \S¯p¶ CSs]SepIÄ 
CÃmXm¡m\pÅ amÀ¤§Ä Fs´ms¡? 
Cu At\zjW¯nsâ D¯camWv lcnX 
ckX{´w. 

F§s\ Hcp cm-k-DÂ-¸mZ\ {]
{Inbsb A]-I-S-I-c-a-Ãm¯ cmk-h-kvXp- 
¡Ä D]-tbm-Kn¨v aen-\-c-ln-X-amb 
DXv¸-¶-§Ä am{Xw D−m-Ip¶ coXn-
bnÂ ]p\-{I-ao-I-cn-¡pI F¶-Xm-
Wv lcnX ckX{´¯nsâ ImXÂ.  
t]mÄ  än. A\kvXmkpw tPm¬ kn. 
hmÀWdpw IqSn cq]s¸Sp¯nb-XmWv 
lcnX ckX{´¯nsâ ASnØm\aq-

t]mÄ än. A\kvXmkv tPm¬ kn. hmÀWÀ
Nn{Xw 6.10
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• 	 hmbp, Pew, a-®v F-¶n-h-bn-se a-en-\o-Im-cn-I-fpw A-\-´-c-^-e-§-fpw 
\n-hm-c-WamÀ-¤-§fpw thÀ-Xn-cn-¨-dn-bp-Ibpw hn-i-Zo-I-cn-¡p-Ibpw sN-
¿m³ I-gnbp¶p.

• 	 Ir-{Xn-ahf-§Ä F-{]-Im-c-am-Wv a-®n-sâ L-S\-sb am-äp¶-Xv F-¶v Xn-cn-
¨-dn-ªv hn-i-Zo-I-cn-¡p¶p.

• 	 l-cn-X -c-k-X-{´w F-´v F-¶pw, l-cn-X -c-k-X-{´-¯n-sâ {]m-[m\yw 
F-´m-sW¶pw Xn-cn-¨-dn-ªv hn-i-Z-am-¡p¶p.

]cn-io-e-\ tNm-Zy§Ä

1. 	am-en-\y-§Ä \mw Np-äp-]m-Sn-te¡v (]-cn-k-c-t¯¡v, a-®n-te-¡v) h-en-s¨-
dn-bp-t¼mÄ F-´m-Wv kw-`-hn-¡p-¶Xv?

2. 	F-´m-Wv ]-cn-ØnXn? G-sXm-s¡ L-S-I-§-fm-Wv A-Xv DÄ-s¡m-Åp-
¶Xv? \-½p-sS ssZ-\wZn-\ {]-hÀ-¯\-§Ä ]-cn-Øn-Xn-sb _m-[n-¡m-dp-
tïm?

3. 	F-´m-Wv ]-cn-Øn-Xn a-en-\o-I-cWw?
4. 	A-´-co-£ a-en-\o-I-cW¯n\v {][m\ Imc-W-§Ä Gh?
5. 	A-´-co-£ a-en-\o-Ic-Ww X-Sbm³ \-½psS ap³]nÂ Ct¸mÄ F-s´Ãmam-

Wv amÀ-¤§Ä?

{][m-\ 
]T-\-
t\-«-§Ä

tem-I h-\y-ar-K-Zn-\w 	 þ 	 amÀ-¨v 3
tem-I P-e-Zn-\w 	 þ 	 amÀ-¨v 22
`u-a-Zn-\w 	 þ 	 G-{]nÂ 22
te-mI ]-cn-Øn-XnZn-\w 	 þ 	 Pq¬ 5
tem-I k-ap-{Z-Zn-\w 	 þ 	 Pq¬ 8
A-´m-cm-jv-{S Hm-tkm¬-]m-fn kw-c-£-W-Zn-\w 	 þ 	 sk-]v-Xw-_À 16
tem-I \-Zn-Zn-\w 	 þ 	 sk-]v-Xw-_À A-hkm-\ 
		  Rm-b-dmgv-N
A-´m-cm-jv-{S {]-Ir-Xn-Zp-c-´ e-LqI-c-W Zn-\w 	 þ 	 H-Iv-tSm-_À 13

]cn-Øn-Xn kw-c-£-W-hp-am-bn 
_-Ôs¸-« {]-hÀ-¯\-§Ä DuÀ-Ön-X-
s¸-Sp¯m³ A-´m-cm-jv-{S-X-e¯nÂ 

Bïp-tXmdpw B-N-cn¡p-¶ 
{][m-\ Zn\-§Ä
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6. 	hm-bqa-en-\o-I-c-W-¯n-sâ a-säm-cp hn-]-¯m-Wv A-¾-a-g. ]cn-tim-[n-¡pI.
7. 	Xm-Pv-a-l-en-sâ tim-` a-§p¶Xv F-´p-sImïv?
8. 	B-tKm-f-Xm]-\w F¶mÂ F´v?

HähmIy¯nÂ D¯csagpXpI

1.	 t^mknÂ CÔ\§fpsS Pze\waqew A´co£¯nse¯p¶ {][m\ hmbpaen 
\oImcn GXmWv?

2.	kqcy\nÂ \ns¶¯p¶ tZmjImcnbmb AÄ{Smhbeäv civanIsf XSbp¶ IhNw 
GXmWv?

3.	XmPvalensâ tim` sISp¯p¶ {]Xn`mkw F´mWv?
4.	Hmtkm¬ ]mfn \mi\¯n\v ImcWamIp¶ cmkhkvXp¡Ä ~GsXm-s¡-bmWv?

]T\ {]-hÀ-¯\§Ä

•	 \n-§-fp-sS ho-Sn-\p Np-äp-ap-Å F-{X t]À-¡v izm-k-tIm-i-hp-am-bn _-Ôs¸-« tcm-K-ap-
sï-¶v H-cp kÀ-tÆ \-S-¯pI.

•	 \n-§-fp-sS {]-tZ-i-s¯ P-e-ip-²oI-c-W ¹mâ v k-µÀ-in-¨v {]-hÀ¯-\w t\-cn-«v a-\-Ên-
em-¡pI.

•	 ]-e Ø-e-§-fnÂ \n-¶p-Å a-®v ti-J-cn¨v pH ]-cn-tim-[n-¡pI. a-®n-sâ kz-`m-h-w 
I-sï-¯pI. hÀ-¤o-I-cn-¡pI.

•	 ]-cn-Øn-Xn kw-c-£-W-¯n-sâ B-h-iy-I-X-sb¸-än t_m-[-hÂ¡-c-W ¢m-Êp-IÄ \
S¯pI.

sh_v 
en-¦pIÄ

https://en.wikipedia.org/wiki/Environmental_chemistry
https://www.youtube.com/watch?v=_dTtvtlct9k
https://www.youtube.com/watch?v=CdbBwIgq4rs&vl=en
https://www.youtube.com/watch?v=QqNUTlY5foQ
https://www.youtube.com/watch?v=MQRiLE09tuc
https://www.youtube.com/watch?v=G4H1N_yXBiA
www.warmheartworldwide.org/climate/change‎
https://www.youtube.com/watch?v=C7IyBEX1Wws
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•	 \nXy-Po-hn-X-¯n-se cm-k-h-kv-Xp¡Ä

• 	lotam-t¥m_n³

• 	tIm-i-§Ä-¡p-Å DuÀPw

• 	{]Im-i-kw-tÇjWw

•	 \½psS Blm-cw-

• 	amwkyw AYhm -t{]m-«o-\p-IÄ

• 	Blm-cw ]m-Iw sN-¿p-t¼mÄ

• 	hnc-e-S-bm-fw I-sï¯m³

• 	ImÀt_m-ssl-t{Uäv

• 	hnhn[ ImÀt_m-ssl-t{U-äp-IÄ

• 	ambw F¶ \ne-bnÂ ÌmÀ¨v

• 	F®bpw sImgp¸pw

• 	F´mWv tkm¸v

• 	cà¯nse sIm-gp¸v

• 	F®-bn-sebpw s\¿n-sebpw ambw

• 	t]mfn-a-dp-IÄ

• 	dºdnsâ ck-X{´w

• 	t]mfn-adpw ¹mÌn¡pw

• 	¹mÌn¡nsâ Zpcp]tbmKw

• 	¹mÌn-¡nsâ tZmj-h-i-§Ä Fs´m-s¡?

• 	ckX-{´hpw im-kv-{X-km-t¦-Xn-I-hn-Zybpw

• 	Iym³-k-dn-s\ tXmÂ-¸n¡m³



""Blmc Imcy¯nÂ Ipsdsbm 
s¡ icnbmWXv.  Hs¡ sIan¡Âkv 
BsW¶mWv ]dbp¶Xv. ]t£ sIan 
¡Âkv CÃm¯, sIan¡Âkv AÃm¯ 
Fs´¦nepw km[\§Ä Dtïm?''

""A§s\ tNmZn¨mÂ CÃ. FÃm 
hkvXp¡fpw cmk]ZmÀ°§Ä sImïm
Wv \nÀ½n¨ncn¡p¶Xv. shÅhpw HmIvkn
P\pw t]m-fn¯o\pw Hs¡ cmkhkvXp 
¡fmWv. NneXv Ir{Xnahpw NneXv {]
IrXnZ¯hpw BsW¶pam{Xw. 

""{]IrXnZ¯ cmkhkvXp¡Ä 
FÃmw \ÃXv F¶pw Ir{Xna cmkh 
kvXp¡Ä FÃmw A]ISImcnIfmWv 
F¶pw DÅXv icnbmtWm?''
""AÃ, cïp hn`mK¯nepw KpWhpw tZmj 
hpw Dïv.'' 
""AXp-sImïv cmkhkvXp¡sf AS¨v 
Bt£]n¡p¶Xv icnbÃ. AtÃ?''

 BapJw

""]gb Imew Xs¶bmbncp¶p  
\ÃImew. AtÃ?''
""icn. ]t£ PohnXw sa¨ 
s¸«ntÃ? Hcp]mSv kuIcy 
§Ä Ct¸mÄ IqSnbn«ntÃ?''
""F´v sa¨w? F´v kuI-
cyw?''

""A§s\ ]dbmtam? 
F{X ]pXn-b DXv]¶§
fmWv Hmtcm Znhkhpw ]p 
XpXmbn \ap¡v ImWphm³ 
Ignbp-¶Xv, \ap¡v D]
tbmKn¡m\mIp¶Xv? ho«n-
sems¡ ]ïv Dïmbncp¶Xp
t]msebpÅkm[\§fm 
tWm Ct¸mgpÅXv?''

""icnbmWv. F¶mÂ 
hnizkn¨p \ap¡v hm§n D]
tbmKn¡m³ Ignbp¶ F{X 
km[\§Ä Dïv AhbnÂ?'' 
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\nXy-Po-hn-X-¯n-se 
cm-k-h-kv-Xp¡Ä

FÃm km[\kma{KnIfnepw cm-
khkvXp¡Ä DÅXpsImïv ckX-
{´w ]Tnt¡ïXv ]ca{][m\amWv. \n 
XyPohnX¯nÂ \S¡p¶ Nne cmk{]
hÀ¯\§fpw \mw ssZ\w-Zn\ Pohn-
X¯nÂ D]-tbm-Kn-¡p¶ Nne cmkh-
kvXp¡sfbpw IqSpXÂ ]cnNbs¸-Smw.

cmk-h-kvXp-¡-fpsS kz`m-h-§fpw 
Ah-bpsS {]Xn-{]-hÀ¯-\-§fpw cmk-

am-ä-¯nsâ {Inbm-hn-[n-Ifpw Hs¡ hnh-
cn-¡p¶ Hcp imkv{X-im-J-bmWv ck-
X{´w F¶v \mw a\-Ên-em-¡n-¡-gn-ªp. 
ck-X-{´-hp-ambn _Ô-an-Ãm-¯-sXm¶pw 
\½psS \nXy-Po-hn-X-¯nÂ kw`-hn-¡p-
¶n-Ã. \mw ImWp-¶Xpw sXmSp-¶Xpw 
cpNn-¡p-¶Xpw A\yYm A\p-`-hn-¡p-¶ 
Xpw Hs¡ cmk-h-kvXp-¡tfm AsÃ-¦nÂ 
cmk-{]-hÀ¯-\-§-fpsS ]-cn-W-X-^-e 
-§tfm BWv. F´n-\-[n-Iw, \½psS 
icocw t]mepw cmk-]-ZmÀ°-§-fmÂ  
\nÀ½n-X-am-Wv.

hkvXp {][m\ cmk-h-kvXp-¡Ä D]-tbm-Kw

Sq¯v t]Ìv

ImÂkyw ImÀs_m-tW-äv,  
ImÂkyw t^mkvt^-äv,  
tkmUnbw temssdÂ kÄt^-äv, 
tkmÀ_n-tämÄ, sat´mÄ,  
ssSäm-\nbw ssUHm-Ivssk-Uv  
XpS-§n-bh

Z´-ip-²n hcp-¯p-¶-Xn-\v

tkm¸v
DbÀ¶ ^män Bkn-Up-I-fp-sS  
tkmUnbw s]m-«m-knbw  
eh-W-§Ä, kp-KÔhkvXp-¡Ä

Ipfn-¡m-\pw hkv{Xw  
Ae-¡p-¶-Xn\pw 

A¸-¡mcw tkmUnbw ss_ImÀs_mtWäv
sdm«n, A¸w, tI-¡v XpS-§n-b 
Blm-c-km-[-\-§Ä  
Dïm-¡p-¶-Xn-\v.

»o¨nwKv ]uUÀ
ImÂkyw t¢mtdm  
sslt¸mt¢mssdäv

»o¨nwKn\v,  
AWp-\io-I-c-W-¯n\v

]mä KpfnI \m^v¯-eo³ IoS-§sf AI-äm³

tNm¡v
ImÂkyw ImÀs_m-tWäv  
AsÃ-¦nÂ ImÂkyw kÄt^-äv

»mIvt_mÀ-UnÂ Fgp-Xm³

]«-nI 7.1. \nXyPohn-X-¯nÂ \mw D]-tbm-Kn-¡p¶  
Nne ]ZmÀ-°-§-fpsS hnh-c-Ww



D]-tbm-K-{]-Z-amb IqSp-XÂ hkvXp-¡fpw AXn-epÅ cmk-]-ZmÀ°-§fpw
 Isï-¯m³ {ian-¡p-atÃm?

lotam-t¥m_n³

\ap¡v Npäp-apÅ hkvXp-¡-fnÂ 
am{X-amtWm ck-X-{´-¯nsâ km¶n²yw? 
\mw izkn-¡p¶ hmbp-hnÂ GI-tZiw 
21 iX-am\w HmIvkn-P-\m-Wv. izmk-tIm-i-
¯nse¯p¶ HmIvkn-Ps\ BcmWv kzoI-
cn-¡p-¶Xv? cà-¯n-epÅ lotam-t¥m-_n³ 
F¶ henb X·m-{X-I-fmWv HmIvkn-Ps\
hen-s¨-Sp-¡p-¶-Xv. Hmtcm lotam-t¥m- 
_n³ X·m-{X-bnepw AS-§n-bn-«pÅ \m 
ev Ab¬ (Iron) Atbm-Wp- (Ion) I-fmWv  
HmIvknP-\p-ambn cmk-_-Ô--¯nteÀs¸-
Sp-¶-Xv. \½psS ico-c-tIm-i-§-fn-sems¡ 
Bh-iy-¯n\v HmIvkn-P³ sImïp-sN-
s¶-¯n-¡p-¶Xv Cu {][m\ cmk-{]-
hÀ¯-\-am-Wv. 

lotam-t¥m-_n³ + HmIvkn-P³  HmIvkn-lo-tam-t¥m-_n³
	 (a§nb Nph¸p-\n-dw)	 (\Ã Nph¸p-\n-dw)	

cà¯nÂ C-cp-¼n-sâ Af-hp Ip-d-bm-sX t\m-t¡-ï-Xn-sâ {]m-[m\yw a-\-Ên-em-
bn-¡m-Wp-a-tÃm?

Nn{Xw 7.1 lotam-t¥m-_n³
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AUn-t\m-kn³ ss{St^m-kvt^-äv

DbÀ¶ DuÀÖw 
DÅ _Ô\w

AUn-ss\³

AUn-t\m-kn³ ssUt^m-kvt^-äv

AUn-ss\³

AImÀ_-WnI
t^mkvt^äv

dnt_mkvdnt_mkv

cn-¡p¶ hfsc hen-b Hcp cmk-im-e-bm-
Wv a\p-jy-i-co-cw. \ap¡v tZjyhpw k¦S 
hpw kt´m-j-hp-sams¡ hcm-dp-ïtÃm? 
\½psS ico-c-¯nÂ {]tXy-In¨pw Xe-
t¨m-dnÂ, cq]-s¸-Sp¶ Nne cmk-h-kvXp-
¡fmWv C¯cw hnIm-c-§Ä¡v Imc-W-
am-hp-¶-sX¶ hkvXp X Adn-bmtam? \m 
Unbn-te¡pw Xe-t¨m-dn-te¡pw Nne kqN-
\-IÄ \ÂIm³ icocw Nne Ah-k-c-§-
fnÂ D]-tbm-Kn-¡p¶ cmk-h-kvXp-¡-fpsS 

taÂ¸-dª cïv {][m\ cmk-{]-
hÀ¯-\-§Ä am{X-amtWm a\p-jy-i-co-
c-¯nÂ \S-¡p-¶Xv? Isï-¯m³ {ian-
¡pI... 

\nc-h[n cmk-h-kvXp-¡Ä \nc-´cw 
{]Xn-{]-hÀ¯-\-§-fnÂ GÀs¸-«p-sIm-ïn-

{]Im-i-kw-tÇjWw
C\n kky-§-fnse Nne cmk-{]-hÀ¯-\-§Ä ]cn-tim-[n-¡mw. 

A´-co-£-¯nse ImÀ_¬-ssUHm-IvsskUpw Pehpw kqcy-{]-Im-i-
¯nsâ km¶n-²y-¯nÂ ImÀ-t_m-ssl-t{U-ämbn amäp¶ cmk-{]-hÀ¯-
\-amWv AXnÂ {][m-\w. CXns\ {]Im-i-kw-tÇ-jWw (Photosynthesis) 
F¶mWv hnfn-¡p-¶-sX¶v ]Tn-¨n-«p-ïtÃm?

{]Imiw
6CO2 + 6H2O  C6H12O6 + 6O2

   (ImÀ_¬ssU Hm-IvsskUv) (Pew)    (¥qt¡mkv)	  (HmIvkn-P³)

tIm-i-§Ä-¡p-Å DuÀPw

ico-c-tIm-i-§-fnÂ DuÀÖw 
kq£n-¡p-¶Xv AUn-t\m-kn³ ssUt^m-
kvt^äv (ATP) F¶ X·m-{X-bm-Wv. Hmtcm 
Znh-khpw a\p-jy-i-co-c-¯nÂ C¯cw 1026 
X·m-{X-IÄ DÂ¸mZn-¸n-¡-s¸-Sp-¶p. Hcp 
tamÄ X·m-{X-I-fpsS t^mkvt^äv LSIw 
ASÀ¶v AUn-t\m-kn³ ssUt^m-kv 
t^-äv (ADP) B-Ip-t¼mÄ 7.3 Intem 
Itemdn/tamÄ DuÀÖw ]pd-¯p-hn-Sp-¶p.

CS-s]-S-emWv C¯cw at\m-`m-h-¯n\pw 
hnIm-c-¯n-\p-sams¡ Imc-Ww. ]e Im-
cy-§fpw \ap¡v HmÀ¯p-h-bv¡m³ Ign-bp-
¶Xv Nne cmk-h-kvXp-¡-fpsS {]hÀ¯-\w-  
aq-e-am-Wv. Ch-bnÂ {][m-\s¸«XmWv 
tUm]-an³ (C8H11NO2). 

DuÀÖw

Nn{Xw 7.2 tImi-§-fnse DuÀtÖm-ev]m-Z\w
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`£Ww ]mIwsN¿p-t¼mÄ A 
Xn\v t]mj-I-Kp-W-§Ä Iq«m\pw, cpNn 
hÀ²n-¸n-¡m\pw BIÀjI-amb KÔw 
Dïm-¡m-\p-ambn ]e-Xcw {]Ir-Xn-
P\y hkvXp-¡fpw Ir{Xn-a- h-kvXp-¡ 
fpw \mw [mcm-f-ambn D]-tbm-Kn-¡m-dp-ïv. 
GsXms¡ cmk-h-kvXp-¡Ä GsXms¡ 
Blm-c-¯nÂ tNÀ¡W-sa¶v kmam-\y-
Úm\w \ap-s¡-Ãm-hÀ¡p-ap-ïv.  

Ir{Xna hkvXp-¡Ä CXp- 
t]mse GsXms¡ D]-tbm-Kn-¡m-sa¶pw 
F{X Af-hp-hsc D]-tbm-Kn-¡m-sa¶pw 
IrXy-amb amÀ¤-tc-J-IÄ \nb-a-ambn \n 
e-hn-ep-ïv. CXn\v hncp-²-ambn Blm-c-
km-[-\-§-fnÂ tNÀ¡p¶ cmk-h-kvXp-¡-
sf-bmWv \mw ambw F¶p-hn-fn-¡p-¶-Xv. 

Blm-c-¯nse {][m\ cmk-L-S-I-
§fpw KpW-[À½-§fpw AXnÂ tNÀ¡p¶  
amb§sf Isï-¯p¶ coXnbpw C\n ]
Tn¡mw... 

amwkyw AYhm -t{]m-«o-\p-IÄ
Blm-c-¯n\v cpNnbpw aWhpw \

ÂIp-¶-XnÂ am{X-aÃ \ap¡v DuÀÖw 
e`n-¡p-¶-Xnepw AXn-{]-[m-\-amb ]¦p-h-
ln-¡p-¶Xv t{]m«o-\p-I-fm-Wv. t{]m«o-\p-
IÄ AS-§nb {][m\ `£-W-]-ZmÀ°-
§Ä GsXms¡?

[m\y-§Ä, ]b-dp-hÀ¤-§Ä, ap«, 
]mÂ, aÕyw, amwkw F¶n-h-.

HmIvkn-P³

Pew

{]Imiw

ImÀ_¬
ssU HmIvsskUv

[mXp-¡Ä

Pew

Hmtcm kkyhpw AXnsâ Imbnepw 
]qhnepw  Xïnepw  thcnepw  Ce-bnepw 
Hs¡ Icp-Xn-h-¨n-cn-¡p-¶Xv hyXy-kvX-
§-fmb F{X-sb{X cmk-h-kvXp-¡-fm-
Wv! C¯c¯n-epÅ kky-§-fpsS ]e 
`mK-§fpw \mw D]-tbm-Kn-¡m-dntÃ? {]
[m-\-ambpw Blm-c-¯n\pw acp-¶n 
\pw \½Ä kky-§-sf-bmWv B{i-bn-¡p-
¶-Xv. 

\½psS Blm-cw-
\½psS Blm-c-¯nÂ {][m-\-am 

bpw AS-§n-bn-cn-¡p-¶Xv GsXms¡ 
Xc¯nepÅ cmk-h-kvXp-¡-fmWv? 
A¶-Pw, sImgp-¸v, amwkyw, hnäm-
an-\p-IÄ, an\-dÂkv F¶n-§s\  
s]mXphmbn Ahsb hn`-Pn-¡mw. Ch 
am{X-amtWm \½psS `£W-¯n-ep-ÅXv?

Nn{Xw 7.3 {]Im-i-kw-tÇ-jWw



21 hyXy-kvX-§-fmb Aan-t\m B-kn-
Up-IÄ ]e-X-c-̄ nÂ tNÀ¶p-ïm-Ip¶ hen-b  
t]mfn-aÀ irwJ-e-bmWv t{]m«o-\p-IÄ. 
"H-¶m-a-t¯-Xv' F¶ AÀ°w hcp-¶ 
"Proteos' F¶ {Ko¡v ]Z-¯nÂ\n-¶mWv  
t{]m«o³ F¶ hm¡p-ïm-b-Xv.

ico-c-̄ nse amw-khpw sXm-enbpw 
tcm-a-§fpw \-J-§fpw FÃmw ]-eX-cw t{]m- 
«o-\p-IfmÂ \nÀ-½n-X-amWv. hyXy-kvX-§-
fmb Aan-t\m -B-kn-Up-IÄ tNÀ¶v s]]v 
ssä-Up-Ifpw Ah hoïpw tNÀ¶v t{]m«o-
\p-I-fp-am-Ip-¶p. A-£-c¯nÂ\n-¶v hm-¡p-
Ifpw hm¡nÂ \n-¶v hm-Iyhpw D-ïm-¡p-
¶-Xp-t]m-se-bm-WnXv. Hcp A£-c-¯nsâ 
Øm\w sX-änbmÂ hm¡nsâ AÀ°w am-
dp-sa¶v ]d-bp-¶-Xp-t]mse Hcp Aant\m 
-B-knUv AXnsâ bYmÀ° Øm\¯v 
CÃm-Xn-cn-¡p-I-tbm Øm\w amdp-Itbm 
sNbvXmÂ AXv ssh-I-ey-§Ä¡pw 
tcm-K-§Ä¡pw CS-bm-¡pw. A{Xbv¡v 
k¦oÀWamWv t{]m«o-\p-I-fpsS LS-\. 

\½psS ico-c-¯nse ]e tlmÀ-
tam-Wp-Ifpw t{]m«o-\p-I-fm-Wv. ¥qt¡m
kn-sâ D]m]-N-b-¯n\v ico-cw DÂ¸m-Zn-¸n-
¡p¶ C³kp-en³ F¶ tlmÀtamWnÂ, 
51 Aant\m Bkn-Uv bqWnäpIÄ AS-§n-
bn-«p-ïv. ]m³{In-bmkv {KÙn-IÄ¡v Bh-
iy-amb tXmXnÂ C³kp-en³ DÂ¸m-Zn-¸n-
¡m³ Ign-bm¯t¸mgmWv {]ta-l-tcmKw 
]nSn-s]-Sp-¶-Xv F¶-dn-bm-atÃm? 

Xe-ap-Sn-bn-epÅ t{]m«o-\mWv 
sIcm-än³ (Keratin). Cu t{]m«o³ 

Nn{Xw 7.4 t{]m«o-\-S-§nb Nne 
`£yhkvXp-¡Ä
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Dïm-¡n-bn-cn-¡p¶ Aan-t\m- B-kn-
Up-I-fnÂ kÄ^À AS-§nb "knÌo 
\pw' ("Cysteine') sa¯n-tbm-\n-\pw  
(Methionine) ImW-s¸-Sp-¶p. knÌo³ 
Aant\m Bkn-Up-I-fnse kÄ^À Bä-
§Ä X½nÂ IqSp-XÂ _Ô-s¸-«n-cn-¡p-
t¼m-gmWv Npcp-ï-apSnbpïm-Ip-¶-Xv. 
C¯cw cmk-_-Ô-§sf Ir{Xn-a-ambn 

s]m«n-¨p-I-f-ªmÂ Npcp-ï-apSn t\sc-
bpÅ apSn-bmbn amdp-¶-Xm-bn-Im-Wmw.  
CXn\v Xtbmss¥-t¡m-fn¡v BknUv 
F¶ cmk-h-kvXp-hmWv km[m-c-W-
bmbn D]-tbm-Kn-¡p-¶-Xv. ssl{U-P³ 
s]tdm-IvsskUv D]-tbm-Kn-¨mÂ apSnsb 
hoïpw Npcp-«n-sb-Sp-¡p-Ibpw sN¿mw. 
C¯cw sNbvXn-I-fn-eqsS apSn¡v ss\
kÀ¤n-IX \jvS-s¸Spsa-¶-XmWv ]c-s¡-
bpÅ ]cm-Xn. 

apSnbpw amwk-hp-sams¡ I¯p-
t¼mÄ cq£KÔ-a-\p-`-h-s¸-Sm-dp-ïtÃm? 
F´p-sIm-ïmWv CXv kw`-hn-¡p-¶Xv? 
Ch \nÀ½n-¨n-cn-¡p¶ kÄ^À AS-§n-
bn-cn-¡p¶ t{]m«o\p-I-Ä I¯p-t¼mÄ 
ZpÀK-Ô-apÅ hmXIkwbp-à-§-fmbn 
amdp-¶XpsIm-ïmWv.

Blm-cw ]m-Iw sN-¿p-t¼mÄ
Blmcw ]mI-s¸-Sp-¯p-¶-Xn\v 

aq¶v {][m\ coXn-I-fmWv \mw Ah-ew-_n-
¡m-dp-Å-Xv. Pe-¯ntem \o-cm-hn-bntem  
]mIw sN¿pI, F®-bnÂ s]mcn-s¨-
Sp-¡p-I, Xobntem DbÀ¶ Dujvam 
-hn-Â I¼n, t¹äv XpS-§n-b-h-bnÂ sh¨v 
]mIw/{KnÂ sN¿p-I. Pe-¯nÂ ]
mIw sN¿p-t¼mÄ Dujvamhv Hcn-¡epw 
1000C Â\n¶v hfscb[nIw IqSn-Ã. P-e-
¯nsâ Xm]-\ne 1000C BW-tÃm? 
]s£ F®-bn-en«v hdp-¯v amw-km-lmcw 
Dïm¡p-t¼mÄ DbÀ¶ Xm]-\nebnÂ 

hnc-e-S-bm-fw I-sï¯m³
tamj-Whpw 

IhÀ¨bpw aäpw 
sXfn-bn-¡m³ 
thïn tamj-W-
Ø-e-¯p-\n¶v e`n-
¡p¶ hnceS-bmfw 
]cn-tim-[n-¡p¶ 
coXn C¶p-ap-ïv.

Ipä-hm-
fn-bpsS/tam-
jvSm-hnsâ hncÂ 
]Xn-bp-t¼mÄ 
Abm-fpsS hnbÀ¸n-t\m-sSm¸w ico-c-
¯nse t{]m«o-\p-I-fpsS Awi-§fpw 
Hcp AS-bm-f-ambn {]X-e-¯nÂ ]Xn-
bp-¶p. \á-t\-{X-§Ä sImïv AXv 
ImWm³ Ign-bn-Ã. \n³ssl-{Un³ 
F¶ cmk-h-kvXp-hnsâ emb\n  
{]X-e-¯nsâ apI-fnÂ sNdp-I-
Wn-II-fmbn hnX-dn-b-Xn-\p-tijw 
CuÀ¸w IeÀ¶ Ad-bnÂh¨v DW-
¡n-bmÂ am´-fnÀ \n-d-amÀÖn¨ 
hnc-e-S-bmfw sXfn-ªp-h-cp-¶-Xmbn 
ImWmw. Ipä-hm-fnsb Xncn-¨-dn-bp-
¶-Xn-\pÅ \Ã Hcp sXfn-hmbn Cu 
hnc-e-S-bmfw D]-tbm-Kn-¡p-¶p.
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krjvSn-¡-s¸-Sp¶ Nne ]pXnb cmk-
h-kvXp-¡-fpsS aWhpw cpNnbpw Gsd 
BIÀj-I-am-b-Xp-sIm-ïmWv C¯cw 
`£-W-co-Xn-tbmSv Bfp-IÄ¡v IqSp-XÂ 
XmÂ¸-cyw. F¶mÂ Xm]-\ne Db-cp-t´m-

dpw A]-I-S-§fpw ]Xn-bn-cn-¡p-¶p-sh¶v 
imkv{X-]-T-\-§Ä kqNn-¸n-¡p¶p. slä-
tdm-ssk-¢nIv Aao³ (HCA), t]mfn-ssk-
¢nIv Btcm-am-änIv sslt{Sm-ImÀ_¬ 
(PAH) F¶nh DbÀ¶ Xm]-\n-e-bnÂ  
amwkw NqSm¡p-t¼mÄ cq]-s¸-Sp¶ 
hkvXp-¡-fm-Wv. C¯cw cmk-h-kvXp-¡Ä 
Iym³kÀ apX-emb tcmK-§Ä¡v Imc-W-
am-Ip-¶p-sh¶v ]T-\-§Ä sXfn-bn-¨n-«p-ïv.

]¨-amwkw ]mIw sNbvXv D]-tbm-
Kn¡p¶ coXn-bnÂ\n¶v hyXy-kvX-ambn, 
ioXo-I-c-Wn-I-fnÂ kq£n¨v hn]-W\w 
sN¿p¶ Sn¶n-e-S¨ amwkw hm§n D]-
tbm-Kn-¡p¶ coXn Ct¸mÄ IqSn-h-cp-
¶p-ïv. CXn-sems¡ _nkv^n-t\mÄ A 
(BPA), tkmUnb¯nsâ Nne ehW§Ä 
F¶nh AS-§n-bn-cn-¡p-¶p. C¯cw 

Blmcw \nc-´cw Ign-¡p-¶Xv ]e-t¸m 
gpw DZ-c-Iym³k-dn\v CS-bm-¡pw.

ImÀt_m-ssl-t{Uäv
Blm-c-]-ZmÀ°-§-fnÂ (tKm-

X-¼v, Acn, Dcpf¡n-g-§v, ]g-§Ä, 
]©-km-c) AS-§n-bn-cn-¡p¶ {]
[m\ LS-I-amWv ImÀt_m-ssl-t{U-
äv. ImÀ_¬ (C), ssl{U-P³ (H), HmIv 
kn-P³ (O) F¶o aqe-I-§Ä 
sImïmWv Ch \nÀ½n-¨n-cn-¡p-
¶-Xv. ImÀt_m-ssl-t{U-äp-I-fpsS  
s]mXp-cm-k-kq-{X-hmIyw Cx(H2O)y F¶m-
Wv. "x' F¶Xv ImÀ_¬ Bä-§fpsS 
F®-t¯bpw "y' F¶Xv H2O bpsS 
F®-s¯bpw kqNn-¸n-¡p-¶p. 

Nn{Xw 7.5 `£Ww ]mIw sN¿p¶ 
hnhn[ coXn-IÄ

Nn{Xw 7.6 ImÀt_m 
sslt{Säv AS-§nb

Nne `£y 
hkvXp-¡Ä
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]«nI 7.2 hnhn[ ImÀt_m-ssl-t{U-äp-IÄ

{][m\  
ImÀt_m-ssl-t{U-äp-I-Ä

cmk-kq-{X-w
AS-§n-bn-cn-¡p¶  

hkvXp-¡Ä

¥qt¡m-kv C6H12O6 tX³, ]ghÀ-¤-§Ä 

Kme-IvtSmkv C6H12O6 ]mÂ DXv]¶-§Ä

{^IvtSm-kv C6H12O6 tX³, ]g-hÀ¤-§Ä

emIvtSmkv C12H22O11 ]mÂ

amÄtSmkv C12H22O11 shÅ-¯nÂ IpXnÀ-¯ Nne [m\y-§Ä

kqt{Imkv C12H22O11 Icn-¼v

ÌmÀ¨v (C6H10O5)n Acn, tKmX-¼v, Dcp-f-¡n-g-§v

skÃp-temkv (C6H10O5)n kky-§-fpsS \mcp-IÄ

taÂ hn-h-cn¨ ]«n-I-bnÂ DÄs¡m-
Ån-¨n-cn-¡p¶ hnhn[Xcw ImÀt_m-ssl-
t{U-äp-I-fpsS kq{X-hm-Iy-§Ä ]cn-tim-
[n-¡p-I. 
• 	 Ah-bnÂ GsXm-s¡-bmWv 
	 sFtkmsa-dp-IÄ?
• 	 GsXm-s¡-bmWv t]mfn-a-dp-IÄ?

¥qt¡m-kn\pw Kme-IvtSm-kn\pw 
{^IvtSm-kn\pw Htc kq{X-hm-Iy-am-sW-
¦nepw Ah-bpsS LS-\-bn-epÅ {][m\ 
hyXymkw ¥qt¡m-knepw Kme-IvtSm-
knepw KpW[À½- {Kq¸v (^Mvj-WÂ 
{Kq¸v) BÂUn-ssl-Upw, {^IvtSm-kn-
teXv Iotäm¬ hn`m-K-¯n-ep-am-sW-¶-Xm-
Wv. Ch cïpw aäv ]e-Xcw ImÀt_m-ssl-
t{U-äp-I-fp-sSbpw LSIw IqSn-bm-sW¶v 
a\-Ên-em-¡p-hm³ km[n-¡pw.

DZm-l-c-W-¯n\v emIvtSmkv Hcp 
¥qt¡mkv X·m-{Xbpw Hcp Kme-IvtSmkv 
X·m-{Xbpw _Ôn-¸n-¨m-Wv D-ïm-¡n-bn-cn-
¡p-¶Xv.  amÄtSm-kn-em-Is« cïv ¥qt¡m
kv X·m-{X-I-fmWv ]c-kv]cw _Ôn-¨n-cn-
¡p-¶-Xv.

kqt{Im-knsâ LSI§Ä ¥qt¡m-

kpw {^IvtSm-kp-am-Wv. ÌmÀ¨pw skÃp
temkpw t]mfn-a-dp-I-fm-Wv. \nc-h[n 
¥qt¡mkv X·m-{X-IÄ tNÀ¶mWv 
ÌmÀ¨pw skÃp-temkpw Dïmbn-cn-¡p-
¶Xv.

_mIvSo-cnb apXÂ a\p-jy³ 
hsc-bpÅ an¡Pohn-I-fp-sSbpw DuÀÖ-
¯nsâ {][m-\ t{kmXÊm-Wv ¥qt¡m-kv.
• 	 ico-c-¯nÂ ¥qt¡mknsâ Afhv  

\nb-{´n-¡p¶ F³ssk-ansâ \maw 
F´mWv?

• 	 F§-s\-bmWv kky-§Ä ¥qt¡mkv 
\nÀ½n-¡p-¶Xv?

ico-c-¯n-\m-h-iy-amb DuÀÖw 
e`n-¡p-¶-Xn\v A¶Pw AXy´m-t]-£n-
X-am-sW-¦nepw Bh-iy-¯n-tesd A¶Pw 
Ign-¡p-¶Xv A\m-tcm-Ky-¯n-\n-S-bm-¡pw.

ambw IeÀ¯m³ ÌmÀ¨v
aªÄs¸m-Sn, Imb-s¸m-Sn, ]mÂ, 

s\¿v F¶n-h-bnÂ amb-ambn ÌmÀ¨v D]-
tbm-Kn-¡p-¶p-ïv. GsX-¦nepw `£-W-h-
kvXp-¡-fnÂ ambw F¶ \ne-bnÂ ÌmÀ¨v 
IeÀ¯n-bn-«p-tïm-sb¶v Hcp ]co-£-W-
¯n-eqsS \ap¡v ]cn-tim-[n¡mw.
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Bh-iy-amb kma-{Kn-IÄ
• 	 _o¡À
• 	 Asbm-Un³ emb\n (Sn-§vNÀ Asbm-

Un³ þ a-cp-¶p-I-S-bnÂ e`y-am-b-Xv)
• 	 ÌmÀ¨v IeÀ¶p-sh¶v kwi-bn-¡p¶ 

hkvXp
ÌmÀ¨nsâ ambw IeÀ¶p-

sh¶v kwi-bn-¡p¶ hkvXp, H-cÂ¸w 
FSp¯v _o¡dnÂ Pehp-am-bn I-eÀ-

¯pI. AXn-te¡v   cïp-aq¶v XpÅn 
Asbm-Un³ emb\n Hgn-¡p-I. hoïpw 
Ipep-¡p-I. Asbm-Un³ emb\n 
bpsS {_u¬ \ndw \oe-\n-d-ambn  
amdp-¶psï¦nÂ ÌmÀ¨v IeÀ¶n-«p-
sï¶v Dd-¸n-¡mw.
(kq-£n-¡pI: hkv{X-¯nepw sXmen-¸p-
d¯pw Asbm-Un³ hogmsX t\m¡p-I)

F®bpw sImgp¸pw
\½psS `£-W-¯n\v t]mj-

I-aqeyw \ÂIp¶ ]ZmÀ°-§-fmWv 
F®Ifpw sImgp¸pI-fpw. Ch IeÀ¶ 
Blmcw Ign-¨mÂ ico-c-¯nÂ sImgp¸v 
ASn-ªp-Iq-Sp-sa¶ [mcW icn-bmtWm? 
Ah-bnÂ AS-§n-bn-cn-¡p¶ cmk-L-S-I-
§Ä hnhn[ coXn-bnÂ hnL-Sn¨pw cmk-
{]-hÀ¯-\-§-fnÂ GÀs¸«pw ico-c-¯n-

\m-h-iy-amb DuÀÖhpw ]pXnb 
cmk-h-kvXp-¡fpw Dïm-Ip-¶p. 
Cu DuÀÖw sNe-h-gn-¡-s¸-
Sm-Xn-cp-¶mÂ AXv ]pXn-b-Xcw 
sImgp-¸p-I-fmbn ico-c-¯nsâ  
]e `mK-§-fn-embn ASn-ªp-Iq-
Sm-dp-ïv.
• 	 F´mWv F®-Ifpw sImgp-¸p-
Ifpw? DZm-l-c-W-§Ä \ÂIp-I. 

Ch-bnÂ Htc-Xcw cmk-
h-kvXp-¡-fmWv ImW-s¸-Sp-¶-
Xv. Ch-bnse KpW-[À½ {Kq¸v 
FÌ-dm-Wv. hnhn-[-Xcw ^män 
Bkn-Up-I-fp-sSbpw ¥nk-tdm-fn-
sâbpw kwtbm-P-\-¯n-eq-sS-bp-
ïm-Ip¶ FÌ-dp-I-fmWv CXn-
ep-Å-Xv. F®-bpw sImgp-¸pw 
hnhn-[- kuµ-cy-hÀ²-I -h-kvXp-¡ 
fpsS \nÀ½m-W-¯n\pw D]-tbm-
Kn-¡p-¶p-. 

]T-\-{]-hÀ¯-\-§-Ä

taÂ¸-dª D]-tbm-K-§sf 
¡p-dn¨v hni-Z-amb Hcp ]T\w  
\S¯p-I.

IS-I-fnÂ e`n-¡p¶ 
hnhn-[-Xcw F®-I-sf-¡p-dn¨pw 
Ah-bpsS t{kmX-Êp-I-sf-¡p-
dn¨pw Hcp ]«nI X¿m-dm-¡p-I.

F´mWv tkm¸v

F®bnÂ AS-§n-bn-«pÅ 
HmÀKm-\nIv FÌ-dp-Isf  tkm 
Unbw sslt{Um-Ivssk-tUm, 
s]m«mkyw sslt{Um -Ivss-
ktUm emb\n D]-tbm-Kn¨v  
^män Bkn-Up-I-fpsS tkmUn-
bw AYhm s]m«mkyw eh-W-

Nn{Xw 7.7 amb-ambn
ÌmÀ¨v Ie-cm¯ 

hkvXp

amb-ambn
ÌmÀ¨v IeÀ¶ 

hkvXp



§fmIp-¶p. A¯cw cmk-]-ZmÀ°-
§-sf-bmWv \mw tkm¸v F¶v  
hnfn-¡p-¶-Xv. hn]-Wn-bnÂ e`y-amb ̂ män 
Bkn-Uv eh-W-§-fpsS t]cp-IÄ FgpXn 
]«nI X¿m-dm-¡p-I. \ofw IqSnb s]m«m-
kyw-ssl-t{Um-ImÀ_-¬ irwJ-e-bmWv 
tkm¸v X·m-{X-IÄ. Hc-ä¯v ImÀt_m-
Ivkn-teäv AtbmWpw tkmUnbw Atbm-
Wp-am-Wv.

C11H23COOH F¶ temdnIv  Bkn- 
Unsâ ¥nk-tdm-fp-am-bpÅ FÌ-dmWv {]
[m-\-ambpw shfn-s¨-®-bn-ep-Å-Xv. AXv 
tkmUnbw sslt{Um-Ivssk-Up-ambn 
{]Xn-{]-hÀ¯n¨v C11H23COONa F¶ Hcp 
kwbp-à-am-Ipw. tkm¸p X·m-{X-I-fp-
sS Hcäw Atbm-WnI _Ô--\-¯n-eq-sS 
bpÅXmWv. atä `mK-am-Is« sslt{Um-
ImÀ_-Wn-ep-Å-Xp-t]mse kl-kw-tbm-P-
I-_-Ô-¯n-epw. Atbm-Wn-I-kz-`m-h-apÅ 

`mKw Pe-¯nÂ \¶mbn ebn-¡pw. Agp-
¡p-]-änb XpWn-bnÂ tkm¸v tX¡p-t¼mÄ 
tkm¸p X·m-{X-I-fpsS Atbm-Wn-I-h-
iw(COO- Na+)P-e-¯nepw  HmÀKm-\n-I-
hiw Agp-¡nepw ebn-¡pw.-XpWn De¨p 
Igp-Ip-t¼mÄ hkv{X-¯nse Agp¡v  
tkm¸p X-·m-{X-IÄ Cf-¡n-¡-f-bp¶p.

Ipfn¡m³ D]-tbm-Kn-¡p¶  
tkm¸v, IS-bnÂ\n¶v hm§p-t¼mÄ 
AXnsâ Ih-dnÂ tcJ-s¸-Sp-¯n-bn-cn-
¡p¶ Sn.-F-^v.-Fw. (TFM) Afhv {i²n-¨n-
«ptïm? Hcp tkm¸nsâ bYmÀ° cmk-
aqeyw AXnÂ ^män BknUv Awiw 
F{X-bpïv F¶-XmWv. TFM aqeyw 75-þ90% 
hsc-bpÅ tkm¸pIÄ¡v KpW-\n-e-hmcw 
IqSp-X-em-Wv.

]T-\-{]-hÀ¯-\-w

• 	 hn]-Wn-bnÂ e`yamb tkm¸p-I-fpsS 
TFM aqeyw Fgp-Xnb ]«nI X¿m-dm-¡pI.

Nn{Xw 7.8 sNdp-InS tkm¸v \nÀ½mWw
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cà¯nse sImgp¸v

cà-¯nse sImgp-¸nsâ Afhv 
a\-Ên-em-¡m³ ss{S¥nk-ssdUv Afhv ]
cn-tim-[n-¨mÂ aXn. \mw Ign-¡p¶ Blm-
c-¯nse A¶Pw IqSn-bmepw ss{S¥n-k-
ssd-Unsâ Afhv IqSp-¶p.

t{]m«o-\p-IÄ (HDL) cà-¯nÂ \nÝnX 
Af-hnÂ Ipd-bm\pw ]mSn-Ã. Ch cïp-am-
Wv bYm-{Iaw No¯ sImf-kvt{SmÄ, \Ã 
sImf-kvt{SmÄ F¶v Adnbs¸-Sp-¶-Xv. 

cà-¯nÂ No¯ sImfkvt{SmÄ 
A[n-I-am-bmÂ Ah [a-\n-I-fnÂ ASn-

• 	 cà- ]-cn-tim-[-\m-^ew Hcp hnZ-Kv[sâ 
klm-b-t¯msS hne-bn-cp-¯p-I. 

	 cà-¯nse sImf-kvt{SmÄ \ne-sb-¡p-
dn¨v Bfp-IÄ thh-em-Xn-s¸-Sm-dp-ÅXv 
{i²n-¨n-«ntÃ? 

sImf-kvt{Smfpw ss{S¥n-k-ssdUpw 
hyXy-kvX-§-fm-Wv. Poh-Pm-e-§-fpsS 
tImi-`n-¯n-I-fnepw aäpw ImWp¶ Hcp-
Xcw sImgp-¸mWv sImf-kvt{SmÄ. sImf-
kvt{SmÄ DÂ¸m-Zn-¸n-¡p-¶-Xv Ic-fmWv. 
sImf-kvt{SmÄ cà-¯nÂ ebn-¡m-dn-Ã. 
Nne t{]m«o-\p-I-fp-ambn tNÀ¶v ent]m  
t{]m«o\p-I-fm-bmWv Ah cà-¯nÂ 
ImW-s¸-Sp-¶-Xv. 

tem sU³knän ent]m t{]m«o-\p-
IÄ (LDL) cà-¯nÂ Hcp \nÝnX Af-
hnÂ IqSn-bmÂ AXv lrt{Zm-K-¯n\v Imc-
W-am-Ipw. adn¨v ssl sU³knän ent]m 

ªp-Iq-Sp-Ibpw DÄhym-]vXn Ipdbv 
¡p-Ibpw sN¿p-¶p. CXp-aqew [a-\n-
I-fn-eq-sS-bpÅ cà-tbm«w Ipd-bp-I 
bpw lrZ-bm-LmXw, akvXn-jvIm-LmXw 
F¶nhbv¡v Imc-W-am-hp-Ibpw sN¿p-¶p.

F®-bn-sebpw s\¿n-sebpw ambw
F®-bnepw s\¿nepw km[m-

c-W-bmbn Iïp-h-cp¶ amb-am-
Wv h\kv]Xn. ambw Iïp- 
]n-Sn-¡m-\mbn Hcp ]co-£Ww \S-¯mw. 
Bh-iy-amb kma-{Kn-IÄ.
• 	 kv]q¬
• 	 ¥mkv ]m{Xw
• 	 KmV sslt{Um-t¢m-dnIv Bkn-Uv
•	 ]©-kmc

h\-kv]Xn amb-ambn IeÀ¯n-
bn-«p-sï¶v kwi-bn-¡p¶ F® AsÃ-

BÀs«dn

cà-{]hm-l-¯n\v
^eIw

Nn{Xw 7.9 cà-¯n-se sImf-kvt{SmÄ

No¯ sImf-kvt{SmÄ

\Ã sImf-kvt{SmÄ
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¦nÂ Dcp-Inb s\¿v (Hcp kv]q¬), 
Xpey Afhv KmV sslt{Um-t¢m-dnIv 
Bkn-Uv F¶nh ¥mkv ]m{X¯n-te¡v  
Hgn-¡p-I. Hcp \pÅv ]©-kmc tNÀ¡p-I. 
Hcp an\n-«p-t\cw Ipep¡n-b-Xn-\p-tijw 5 
an-\p«v A\-¡msX hbv¡p-I. cà-hÀ®- 
\ndw cq]-s¸-Sp-I-bm-sW-¦nÂ amb-ambn 
h\-kv]Xn IeÀ¯n-bn-«p-sï¶v Dd-¸n-
¡mw. 

shfn-s¨-®-bnÂ ambw IeÀ¯m 
\mbn hne-Ip-dª aäv kky-F-®-I-fm-
Wv \nb-a-hn-cp-²-ambn D-]-tbm-Kn-¡p-¶-
Xv. CXv ]cn-tim-[n-¡m-\mbn Hcp \\-hn-

Ãm-¯ kv^SnI ¥mÊnÂ F® km¼nÄ 
FSp-¡p-I. sd{^n-P-td-ä-dn-tem sFkv  
Iyq_p-IÄ¡p-Åntem Hcp aWn-¡qÀ  
hbv¡p-I. shfn-s¨® am{X-amWpÅ-sX-
¦nÂ ¥mÊn-ep-ÅXv apgp-h³ Jcm-h-Ø-
bn-em-Ipw. adn¨v asä-®-IÄ IeÀ¯n-bn-
«p-sï-¦nÂ AXv am{Xw {Zhm-h-Ø-bnÂ 
ImWmw. 

t]mfn-a-dp-IÄ 
F´mWv t]mfn-a-dp-IÄ?

t]mfnadpIÄ \ap¡v Npäp-ap-ïv. 
Ah \½psS ico-c-¯n-ep-ap-ïv. Xe-ap-Sn, 
\Jw Ch-sbms¡ icoc¯nse t]mfn-a-
dp-I-fm-Wv. ¹mÌnIv Ip¸n-IÄ, d-ºÀ DÂ¸-
¶-§Ä, ]Ãp- tX-bv¡p¶ {_jv, s]bnâv, 
ss\tem¬ he, XpWn, ¹mÌnIv Ifn-¸m-
«-§Ä ÌmÀ¨v F¶nh-sbÃmw t]mfn-a-
dp-I-fm-Wv. NneXv {]-IrXym- DÅXpw aäv 
NneXv Ir{Xn-a-ambn \nÀ½n-¡p-¶Xpw. \nc-
h[n LS-I-§-fp-ÅXv F¶À°w hcp¶ 
t]mfptadnkv (Polumeres) F¶ {Ko¡v 
]Z-¯nÂ \n¶mWv t]mfn-aÀ F¶ ]Zw  
DïmbXv.

amXm-]n-Xm-¡-fpsS kz`m-h-§Ä 
Ipªp-§Ä¡v e`n-¡p-¶Xv Un.-F³.-F 
F¶ t]mfn-a-dnsâ {]hÀ¯-\-¯m-em-Wv. 

sNdnb X·m-{X-IÄ H¶v asäm¶n 
t\mSv LSn¸n¨v krjvSn-¡-s¸-Sp¶ `oa³ 
X·m-{X-I-sf-bmWv t]mfn-a-dp-IÄ F¶v 
]d-bp-¶-Xv. F{X-hsc X·m-{X-I-fmWv 

ip²-amb s\¿v ambw tNÀ¯ s\¿v

h-\-kv]-Xn

{Zm-h-I-cq-]-¯n-ep-Å F®-
sb ssl-{U-P-t\-j³ \-S-¯n-bm-
Wv Jccq-]-¯n-epÅ h-\-kv]-Xn  
\nÀ-an-¡p-¶Xv. D-¶-X Du-jv-am-hnÂ 
DÂ-t{]-c-I-§-fp-sS (\n-¡Â) km-¶n-
[y¯nÂ F-® Nq-Sm-¡n ssl-{U-P³ 
I-S-¯nhn-«ti-jw A-cn-s¨-Sp-¡p-¶p. 
k-ky F-®-I-fmWv h-\-kv]-Xn \nÀ-
an-¡m³ D-]-tbm-Kn-¡p-¶Xv. ar-K-§-fp-
sS sIm-gp-¸v D-]-tbm-Kn¨pw h-\-kv]-
Xn \nÀ-an-¡p-¶p-ïv. h-\-kv-]-XnbnÂ 
D-¶-X tXmXnÂ sIm-f-kv-t{SmÄ ({Sm³-
kv-^mäv) A-S-§n-bn-cn-¡p¶Xn\mÂ 
B-tcm-Ky-¯n-\v lm-\n-I-c-amWv.

Nn{Xw 7.10 s\¿nse ambw Xncn-¨-dn-bp¶ ]co-£Ww
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A§s\ Hcp t]mfn-aÀ X·m-{X-bm-Im³ 
IqSn-t¨-cp-¶-Xv? 

t]¸À ¢nt¸m  apSn¸nt¶m sImcp¯v 
At\Im-bncw B¡nbmÂ F§s\bmbn-
cn¡pw B henb N§e? AXp-t]m- 
se-bm-bn-cn¡pw Hcp t]mfn-aÀ. Hcp t]mfn- 
adnsâ Gähpw sNdnb LS-Is¯ AsÃ-
¦nÂ GI-Is¯ tamtWm-aÀ F¶v 
hnfn-¡p-¶p. tamtWm-a-dp-Isf GtIm 
-]n-¸n¨v henb X·m-{X-bm-¡p-¶- {]hÀ 
¯-\-s¯bmWv t]mfn-a-ssd-tk-j³ 
F¶v hnfn-¡p-¶sX¶v A²ymbw 5 Â 
a\-Ên-em-¡n-btÃm.

apSn-bnepw \J-¯n-ep-apÅ sIcm-
än³ F¶ t{]m«o-\pw skÃp-tem-kpw 
dºdpw ]«p-\q-ep-sams¡ {]-Ir-Xym -DÅ 
t]mfn-a-dp-I-fm-Wv.

cmk-{]-hÀ¯-\-§-fn-eqsS sNdnb 
tamtWm-aÀ X·m-{X-Isf _Ôn-¸n¨v  
t]mfn-a-dp-I-fm¡n amäp¶ {]{In-b-bn-eq-sS-
bmWv Ir{Xna t]mfn-a-dp-IÄ \nÀ½n¡p-¶-
Xv.  t]mfn-a-ssd-tk-j\v hyXykvX coXn-
IÄ Ah-ew-_n-¡m-dp-ïv. 

dºdnsâ ckX{´w
dºÀ Irjn \½psS \m«nÂ hym]-I-

am-W-tÃm. dºÀ Id  ]ïpapXte   ]´p-Ifpw  
Nne-Xcw hkv{X-§fpw Dïm-¡p-
hm³ D]-tbm-Kn-̈ n-cp¶p. NmÄkv 
KpUv-C-bÀ F¶ hyàn-bmWv  
dºdpw kÄ^dpw (K-Ô-Iw) DbÀ¶ Du-
jvam-hnÂ kwtbm-Pn-¸n-¨mÂ km-[mcW 

Nn{Xw 7.11 dºÀ Id-bnÂ \n¶v DÂ¸¶-¯n-te¡v



\ntXy\ D]-tbm-Kn-¡p¶ ¹mÌn-Iv  
DÂ¸¶-§-fpsS Hcp ]«nI X¿m-dm-¡p-I

• 	Ihdp-IÄ	
• 	sSen-hn-j³	
• 	hml-\¯nsâ _¼À
• 	Ip¸n-IÄ	
• 	Pe-hn-X-cW¯nsâ Ipg-ep-IÄ	
• 	t]\
• 	]m{X-§Ä	
• 	sshZypXn hb-dp-IÄ	
• 	Sq¯v{_jv

C§s\ t\m¡n-bmÂ, \ntXym-]-
tbm-K-¯n-\pÅ an¡ km[-\-§-fp-sSbpw  
]e `mK-§fpw ¹mÌn-¡p-sIm-ïmWv 
Dïm-¡n-bn-cn-¡p-¶-sX¶v ImWmw. FÃm 
¹mÌn-¡p-Ifpw t]mfn-a-dp-I-fm-Wv. ]t£ 
FÃm t]mfn-a-dp-Ifpw ¹mÌn¡pIf-Ã.

\ap-¡m-h-iy-apÅ cq]-am-Xr-I-
bn-Â \nÀ½ns¨-Sp-¡p-hm³ Ign-bp¶  
t]mfn-aÀ hkvXp-¡-f-mWv ¹mÌn-¡p-
IÄ. Dcp-ïtXm \oïtXm hfªtXm 
kpXm-cytam AXm-cytam Bb cq]-¯n-
te¡v ¹mÌn-¡p-Isf cq]s¸Sp-¯m³ Ign-
bpw. ImTn-\yhpw I«nbpw Iq«p-Itbm Ipd-
bv¡pItbm sN¿mw. Nne {][m-\-s¸« 
¹mÌn¡pIsf \ap¡v ]cn-N-b-s¸-Smw. 

dºdns\ Dd-¸p-ÅXpw F¶mÂ 
ab-t¯msS GXp-co-Xn-bnÂ thW-
sa-¦n-epw cq]-amäw hcp¯m³ 
Ign-bp¶Xpw IqSp-XÂ D]bp-à-
am-b-Xp-am-¡n am-äm³ Ign-bp-sa¶v 
Isï-¯n-b-Xv. Cu {]hÀ¯-\s¯ 
hÄ¡-ss\-tk-j³ F¶v hnfn-¡p-
¶p. C¯-c-¯nÂ e`n¡p¶ KpW-
ta-·-bpÅ dºÀ sImïmWv Sb-dp-I 
fpw aäv dº-dp-Â¸¶-§fpw Dïm-¡p-
¶-Xv.

t]mfn-adpw  
¹mÌn¡pw

\mw D]-tbm-Kn-¡p¶  ¹mÌnIv 
hkvXp-¡Ä t]mfn-a-dp-Ifm-Wv. D]-
tbm-K-iq-\y-amb ¹mÌn¡p-IÄ ]
cn-Øn-Xn¡v henb BLm-X-amWv 
GÂ¸n-¡p-¶-Xv. CXv ]cn-l-cn-¡m³ 
F´mWv amÀ¤w? 

¹mÌn-¡p-I-fpsS D]-tbmKw  
]cn-an-X-s¸-Sp-¯p-I.

¹mÌn¡p-IÄ D]-tbm-K-¯n-
\p-tijw hen-s¨-dn-bmsX ]p\-cp-]-
tbm-Kn-¡m³ thïn ]p\-xNw-{I-a-W-
¯n\v hnt[-b-am-¡p-I.  
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cm-k-\maw kz-`mhw {][m-\ D-]-tbm-
K§Ä¹m-ÌnIv tam-tWmaÀ

t]mfn F-Yneo³ sS-dn-Xm-
teäv PET (t]m-fnÌÀ)

F-Yneo³  
sS-dn-Xm-teäv

h-en-¨p-\o«m³ I-gn-bp-
¶Xv, t\À-¯ \q-ep- 
I-fm¡m³ I-gn-bp¶p

Ir-{Xn-a h-kv-{X§Ä, 
io-X-f]m\o-b  
Ip-¸nIÄ

ssl sU³-kn-än  
t]m-fn¯o³ 
(km{µ-X IqSnbXv) HDPE

F-Yneo³
DbÀ-¶ {Z-h-Wm¦w, 
I-«n Iq-Sn-bXv, 
_-e-apÅXv

I-«n-bp-Å Ip-¸nIÄ, 
Sm-¦pIÄ

t]m-fn- hn-ss\Â t¢m-ssdUv 
(]n.hn.kn.)

hn-ss\Â 
t¢m-ssdUv

I-«n Iq-SnbXv
P-e-hnX-c-W Ip-g-
epIÄ, ]-gv-kpIÄ, 
hm-«À Sm-¦pIÄ

tem sU³-kn-än  
t]m-fn¯o³ AY-hm  
t]m-fn F-Yn-eo³  
(km{µ-X Ip-d-ªXv) LDPE

F-Yneo³
Ip-d-ª {Z-h-Wm¦w, 
A-b-hp-ÅXv,  
t\À-¯ ]m-fn-bm¡mw

I-h-dpIÄ, I-«n  
Ip-d-ª Ip-¸nIÄ, 
ssh-Zyp-Xn I-¼n-I-fp-
sS B-hcWw

t]m-fn s{]m-¸neo³ s{]m-¸neo³
DbÀ-¶ Xm-]-\n-e-bnepw 
B-Ir-Xn  
\n-e-\nÀ-¯p¶p

I-fn-¸m-«§Ä, N-hn-«p- 
sa-¯IÄ, tam-t«mÀ 
hm-l-\-§-fp-sS 
`m-K§Ä, _mä-dn 
IhÀ

t]m-fn-ssÌdn³ ssÌdn³
A-Xn-temew, km-{µ-X 
Ip-dhv, B-LmXw {]-Xn-
tcm-[n-¡m-\p-Å tijn

¹m-Ìn-Iv t^m-apIÄ, 
tem-eam-b s]m-Xn 
bÂ km-a-{Kn, ta-i-
hncn

sS^vtem¬,
t]mfn ImÀs_mtWäv,
ss\tem¬ XpS§n-bh

sS{Sm^vfqtdm- 
FYneo³

CuSpäXv. cmkØncX. 
H«n-¸n-Sn-¡m¯Xcw

B[p-\nI ]mNI  
D]-I-c-W-§Ä, s]
bnâv, BhcW-§Ä

GXp-Xcw ¹mÌnIv sImïmWv H-cpÂ¸¶w Dïm-¡n-bn-cn-¡p-
¶sX¶v F§s\ a\-Ên-em-¡mw? GXp-Xcw ¹mÌn-¡p-I-fmWv A]-
I-S-Im-cn-IÄ?  

\mw  D]-tbm-Kn-¡p¶ Ip¸n-I-fnÂ  GXp-Xc¯nep-Å- ¹mÌn-¡m-Wp-
Å-sX¶v a\-Ên-em-¡m³ Ah-bnÂ Hcp Xncn¨dn-bÂ A¡w tcJ-s -̧Sp-
¯n-bn-«p-ïm-Ipw. C¯cw A¡-§Ä¡v Npänepw H¶n\p ]ndsI H¶mbn 
ic§fpsS {XntImW AS-bmfamXr-Ibpw ImWpw. CXv ]p\-cp-] 
-tbmK km[y-X-sb-bmWv kqNn-¸n-¡p-¶-Xv.

]«nI 7.3 Nn-e ¹m-Ìn-¡p-Ifpw A-h-bp-sS cm-k-\m-a-§fpw

tImUv
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ChbnÂ tImUv 2 Dw 4 Dw 5 Dw  
tZmjhiw hfsc Ipd-hpÅ ¹mÌn-¡m-Wv. 
C¯cw A¡-§-fpÅ Ip¸n-IÄ XpSÀ -̈
bmbn D]-tbm-Kn-¡p-¶Xv A]-I-S-I-c-a-Ã.  
adn v̈ tImUv A¡w 3 Dw 6 Dw tcJ-s -̧Sp-̄ n-
b-Xcw ¹mÌn-¡p-I-fnÂ \n¶pw Btcm-Ky-
¯n\v lm\n-I-c-am-b ]e -cm-k-h-kvXp-¡fpw 
]pdw-X-Åm³ km[y-X-bp-sï¶v ]T-\-§Ä 
shfn-hm-¡p-¶p. ]n.hn.kn. ¹mÌn-¡p-I-fnÂ 
AhbpsS KpW-ta-·bv¡v tNÀ¡p¶ Xmte-
äp-IÄ A]-I-S-Im-cn-I-fm-Wv. 

¹mÌn¡nsâ Zpcp]tbmKw

\½psS BtLm-j-th-f-I-fnÂ (DÕ-
hw, hnhmlw, aäv NS-§p-IÄ) ¹mÌn-¡nsâ  
Zpcp-]-tbmKw IqSn-h-cp-¶p. Hcn-¡Â am{Xw 
D]-tbm-Kn¨v hen-s¨-dn-ªv ]cn-Øn-Xn¡v 
tISp-h-cp-¯p-¶-Xn-t\-¡mÄ \ÃXv ÌoÂ 
]m{X-§fpw kv^Sn-I-]m-{X-§fpw D]-
tbm-Kn-¡p-¶-X-tÃ? IpSn-sh-Å-¯nsâ Ip-
¸n-IÄ ]e-t¸mgpw Hä D]-tbm-K-¯n-\mbn 
am{Xw cq]-s¸-Sp-¯n-bn-cn-¡p-¶-Xm-bXp-

sImïv XpSÀ¨-bmbn A¯cw Ip¸n-IÄ 
D]-tbm-Kn-¡p-¶Xpw Btcm-Ky-¯n\v lm 
\n-I-c-amWv.

¹mÌnIv I¯n-¡p-t¼mgpÅ A´-
co-£- a-en-\o-I-cWw Hcp {][m\ hn]¯m-
Wv. ¹mÌn-¡nÂ AS-§n-bn-cn-¡p¶ cmk-h-
kvXp-¡Ä ]eXpw ]pd-t¯¡v hcp-Ibpw 
ISp¯ Btcm-Ky-{]-iv\-§Ä krjvSn-¡p-
Ibpw sN¿pw. 

¹mÌn-¡p-IÄ ]qÀ®-ambpw Hgn-hm-
¡m³ \ap¡v Ign-bnÃ. C¶v ¹m-Ìn¡p 
sImïpïm¡n D]-tbm-Kn-¡p¶ ]e-Xn 
\pw ]I-c-¡m-cnÃ F¶-XmWv bmYmÀ°yw. 
¹mÌn-¡nsâ Zpcp-]-tbmKw Ipd-bv¡p-I 
bpw ]p\-cp-]-tbmK km[yX hÀ²n-¸n-¡p-
Ibpw sN¿p-IbmWv A`n-Imayw.

¹mÌn-¡nsâ tZmj-h-i-§Ä 
Fs´m-s¡?

• 	 ¹mÌnIv Ihdp-IÄ Pe-s¯bpw 
a®n-s\bpw aen-\-s¸-Sp-¯pw.
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IS-bn-tebv¡v km[-\-§Ä hm§m³ t]mIp-t¼mÄ Hcp XpWn-k©n Icp-
Xp-¶-XtÃ \Ã-Xv? Hcp ¹mÌnIv k©n hnL-Sn¨v CÃm-Xm-Im³ GI-tZiw Bbn-cw 
-hÀjw hsc thïn-h-cp-sa-¶mWv ]T-\-§Ä sXfn-bn-¡p-¶-Xv. Ht¶m ctïm XhW 
am{Xw D]-tbm-Kn-¨n«v Dt]-£n-¡p¶ ¹mÌnIv Ih-dp-IfmWv Gähpw D]-{Z-h-Im-cn-
bmb Hcp Jcam-en-\yw.

\½psS Pem-i-b-§-fnÂ ¹mÌnIv amen\yw Ipan-ªp-Iq-Sp-I-bm-Wv. Ct¶-
hsc a\p-jy³ \nÀ½n¨ ¹mÌn-¡p-I-fnÂ GI-tZiw 80 iX-am-\hpw Ic-bnepw 
IS-enep-ambn ASn-ªp-Iq-Sn-bn-cn-¡p-I-bm-Wv. AXn-te-sdbpw IS-ensâ ASn-¯-«n-
te¡pw a®nsâ Bg-§-fn-tebv¡pw amdp-I-bm-Wv. Pe--Po-hn-IÄ ]eXpw C¯cw 
¹mÌnIv Ign¨v ac-W-s¸-Sp-¶Xv \nXy-kw-`-h-am-Ip-¶p. 

Ip¸n-bnepw ¥mÊnepw \n¶v Npïp-sImïv Dudn IpSn-¡m-sa-¶n-cns¡ F´n 
-\mWv ¹mÌn-¡nsâ ]m\ob¡pg-ep-IÄ \mw D]tbmKn-¡p-¶-Xv?

¹mÌn-¡p-IÄ hnL-Sn¨v sNdnb Xcn-I-fmbn amdn ISÂPohnI-fpsS ico-c-
¯nÂ F¯n-t¨-cp-¶p. AÃm-sX-bpÅ ¹mÌnIv IjvW-§fpw he-Ifpsams¡ 
ISÂ aÕy-§-fpsS Bam-ib¯n-se-¯p-¶p. CXv `£y-irw-Je hgn ]e-t¸mgpw 

¹mÌn¡v 

D]tbmKw 

]camh[n 

Ipd¡pI

a\p-jy-\n-te¡v aS-§n-sb-¯p-¶p. 
Hcp Ip«n-bpsS P·-Zn-\-¯nÂ hnX-cWw 

sN¿p¶ anTm-bn-s¸m-Xn-IÄ FhnsS F¯n-t¨-
cp¶p? GsX-¦nepw ioX-f-]m-\obw IpSn-¡m-\mbn 
Hä¯-hW D]-tbm-K-¯n-\pÅ kvt{Sm F¶ ¹mÌn-
¡nsâ sNdp-Ip-gÂ D]-tbm-K-¯n\ptijw FhnsS 
F¯nt¨-cp-¶p?

ajn Xocp-t¼mÄ \mw Ae-£y-ambn Ifbp¶ 
t]\-IÄ, bm{X-mth-f-I-fnepw aäpw hm§n-¨p-]-tbm-
Kn-¡p¶ IpSn-sh-Å-¯nsâ Ip¸n-IÄ F¶p-thï 
F{XXcw ¹mÌn-¡p-I-fmWv C¶v ]p\-cp-]-tbm-Kn-
¡msX \mw {]Ir-Xn-bn-te¡v hen-s¨-dn-bp-¶Xv?



• 	 C¯cw Ihdp-IÄ \nÀ½n-¡p-¶-Xn\v ]
ZmÀ°-¯nsâ am{X-aÃ DuÀÖ-¯nsâ 
ZpÀhybhpw hfsc IqSp-X-em-Wv. 

• 	 ¹mÌnIv \nÀ½n¡m³ D]-tbm-Kn-¡p¶ 
Akw-kvIrX ]ZmÀ°-§Ä s]
t{Sm-fn-bw DÂ¸¶-§-fm-Wv. X·qew  
s]t{Sm-fnbw tiJcw AXn-thKw Ipd-
bp-¶p. 

• 	 ¹mÌn-¡p-IÄ¡v hnL-S-\km-[yX Ipd-
hm-Wv. Ah sNdp-I-jW-§-fmbn amdn 
HSp-hnÂ Pem-i-b-§-fnÂ IS¶v aÕy-
§Ä¡pw aäp-Po-hn-IÄ¡pw `oj-Wn-
bmIp-¶p. Chsb ssat{Im-¹m-Ìn-¡p-
I-Ä F¶p-hn-fn-¡p-¶p.

• 	 A]-I-S-I-c-amb Ccp-¼v, sNdn-b 
¹m-ÌnIv I-W-§fpw cmk-h-kvXp-¡ 
fpw Blm-c¯neqsS -a\p-jy-cnte¡pw 
arK-§-fn-te¡pw IS-¡p-¶p.

• 	 ¹mÌnIv hkvXp-¡Ä ]p\-cp-]-tbmKw 
sN¿p-¶Xv km¼-¯n-I-ambn em`-I-c-a-

Ãm¯Xn\memWv s]mXpsh ]p\-cp-]-
tbm-K-¯n-\pÅ XmÂ¸cyw Ipd-hm-bXv.

•	 \½psS Npäp-]m-Sp-I-fnÂ ¹mÌnIv amen-\y-
§Ä Ae-£y-ambn In-S-¡p-¶XpsIm−v 
]cn-ØnXn kuµcyw CÃm-Xm-¡p-¶p.

ckX-{´hpw  
im-kv-{X-km-t¦-Xn-I-hn-Zybpw

imkv{X-km-t¦-XnIhnZy-bpsS hnkv-
abI-c-amb hfÀ¨-bmWv \ap¡v C¶v 
e`n-¡p¶ kpJ-ku-I-cy§Äs¡Ãmw 
Imc-Ww. kmt¦-Xn-I-hn-Zy-bpsS hfÀ¨ 
bv¡v {][m\- Imc-Wambn Icp-X-s¸-
Sp-¶Xv ck-X-{´ im-kv{X-ÚÀ cq]-
s¸-Sp-¯nb \ho\ cmk-h-kvXp-¡fpw 
Ah-bpsS an{in-X-§-fp-am-Wv. Snhn-bpw 
I¼yq-«dpw samss_-epw hml-\-§-fp-
saÃmw ASn-Øm-\-]-c-ambn cmk-h-kvXp-
¡-fpsS hyXy-kvX- kz-`m-h-§Ä a\-
Ên-em¡n cq]-s¸-Sp-¯nb LSI-§Ä 
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sImïmWv Dïm-¡n-bn-cn-¡p-¶-Xv. Hcp 
B[p-\nI samss_Â t^m¬, I¼yq-
«À Xp-S-§nb B[p-\nI Ce-Ivt{Sm-WnIv 
DXv]-¶-§-fp-sS Nn¸p-IÄ \nÀ½n-¨n-cn-¡p-
¶Xv knen-¡¬ F¶ aqe-I-a-S-§p¶ 
skan-I-ïIvSÀ AYhm AÀ²-Nm-eI  
]ZmÀ°w sImïm-Wv. 

samss_Â t^m-Wnsâ \nÀ½mW

Ct¸mÄ S¨v kv{Io³ samss_Â 
t^mWp-I-fpsS Ime-am-Wv. hnc-e{Kw sam-
ss_Â t^m-Wnsâ {]X-e-¯nÂ ~H¶p-
c¨mÂ aXn.   ¥mkv kv{Io\n\v sXm«p-
Xm-sg-bpÅ Nne NmeI hkvXp-¡-fmWv 
hnc-ep-c-bv¡p-t¼mÄ \½psS klm-
b¯ns\-¯p-¶-Xv. sshZypXn NmÀÖp-
IÄ cq]-s¸-Sp-Ibpw NmeIklm-bn-bmbn 
Nne `mK-§Ä amdp-Ibpw sN¿p-¶-Xn\v 
D]tbm-Kn-¡p-¶Xpw cmk-h-kvXp-¡Ä 
Xs¶. Sn³, C³Unbw F¶o aqe-I-§-
fpsS Hcp an{i HmIvssk-UmWv CXn\v 
klm-bn-bm-bp-Å-Xv.

Pohn-X-̄ nsâ      k-akvX ta-J-e-I-fnepw 
ck-X-{ -̄́ nsâ Iïp-]n-Sn-̄ -§Ä Hcp-]mSv  
{]tbm-P-\-§Ä \ap¡v Xcp-¶p. F¶mÂ 
Nn-e DÂ¸-¶-§-fn-epÅ cmk-h-kvXp-¡Ä 
\ap¡pw `qan¡pw tZmjw sN¿p-¶p-sh-
¶Xpw kXyw. \nXyPohn-X-¯nse ck-X-
{´-¯nsâ CS-s]-S-ep-IÄ F§s\ \s½ 
klm-bn-¡p-¶p-sh¶pw \s½ Bi-¦-s¸-
Sp-¯p-¶p-sh-¶pw F§s\ \-in-¸n-¡p-¶p-
sh¶pw C-t¸mÄ a-\-Ên-em-bntÃ?

a\pjycm-in-bpsS Ncn-{X-¯nÂ 
Gähpw \nÀ®m-b-I-amb Øm\-amWv 
ck-X-{´-¯n-\p-Å-Xv. tcmK-¯n-\n-S-bm-
¡p¶ ssPhm-h-Ø-bnepw Ah -t`-Z-s¸-
Sp-¯m³ \ÂIp¶ acp-¶p-I-fnepw cmk-
L-S-\bpw cmk-{]-hÀ¯-\-§fpw {]
[m\ ]¦v hln-¡p-¶p. `£W-¯nepw  
]mN-I-¯nepw ck-X-{´-¯n-\p-Å ]¦v 
Gsd-bm-sW¶pw \mw a\-Ên-em-¡n-¡-gn-
ªp. 

a\p-jy-Po-hn-X-¯nsâ apt¶ä 
§Ä¡v ck-X{´w \ÂIp¶ kw`m-h-\-
IÄ \s½ kt´m-jn-¸n-¡p-t¼mÄ¯s¶ 
Ah {]Ir-Xn-bpsS XmfwsXän¨v \m-i-
§Ä hnX-bv¡p-¶p-sh¶pw t_m[y-s¸-
«tÃm? C¯cw \m-i-I-c-amb Ah-Ø-
bnÂ\n¶v \½psS `qansb c£n-¡m-\pÅ 
IS-abpw ck-X-{´-]-T-\-¯nsâ Bh-iy-w 
hÀ²n-¸n-¡p-¶p.

¯n-\mbn Fgp-]-tXmfw aqe-I-§-fpsS 
kwbp-à-§-fmWv D]-tbm-Kn-¨n-«p-ÅXv 
(tdUntbm BIvSoh-X-bn-Ãm¯ 83 Ønc-
aq-e-I-§Ä am{Xta BsI- DÅqsh¶v  
a\-Ên-em-¡p-I). Ch-bnÂ {][m-\s¸«h 
em´-ss\-Up-I-fm-Wv.  sSen-hn-j³ DÄ 
s¸sSbpÅ Ce-Ivt{Sm-WnIv D]-I-c-W-§-
fn-seÃmw F{X-sb{X cmk-h-kvXp-¡-fm-
Wp-Å-Xv!

 samss_Â t^mWnsâ kv^SnI  
]pdw-N« km[m-c-W-K-Xn-bnÂ s]m«mdn-Ã. 
¥mkpw kndm-an¡pw ({]-tXy-I-Xcw Ifn-
a-®v) IeÀ¯n cq]-s¸-Sp-¯nb Hcp 
cmk-¡q«mWv samss_Â t^mWnsâ  
]pdw-N-«. CXns\ "KdnÃ ¥mkv' F¶v hn-
fn-¡p-¶p. A´-co-£- aÀ±-¯nsâ 6800 
aS§v hÀ²n-¸n-¨mepw C¯cw ¥mkp-IÄ 
s]m«n-Ãt{X! Cu ¥mÊnepÅXv Aep-an- 
\obw knen-t¡äv F¶ cmk-h-kvXp-hm-
Wv. s]m«m-kyw, tkmUnbw kwbp-à-
§fpw IqsS-bp-sï¶v am{Xw.

c-k-X{´w \nXy-Po-hn-X-¯nÂ156 tIc-f -kw-ÿm\ km£-c-Xm-an-j≥ AtXm-dn‰n



Iym³-k-dn-s\ tXmÂ-¸n¡m³

hÀ¯am\Im-e-s¯ tcm-K-§-fnÂ G-ähpw Kp-cp-X-c-am-bn 
I-W-¡m¡p-¶ H-¶m-Wv Im³kÀ. Im³-k-À Nn-In-Õbv¡v {]-[m-\-am 
bpw c-ïv co-Xn-I-fm-Wv A-h-ew-_n-¡m-dp-ÅXv. td-Untbm sX-dm-
¸nbpw IotamsX-dm-¸n-bp-am-Wv A-h. Im³-kÀ _m-[n-¨ tIm-i§-
sf \-in-¸n-¨v I-f-bp-¶-Xn-\p-Å amÀ-¤-am-bmWv td-Untbm sX-dm-¸n {]-[m-\-ambpw kzo-I-
cn¡p-¶Xv. C-Xn-\m-bn 60Co, 32P, 131I F-¶o sF-tkm-tSm-¸p-IÄ D-]-tbm-Kn-¡p-¶pïv. Iotam 
sX-dm-¸n-¡mI-s« Nn-e {]-tXy-I cm-k-h-kv-Xp-¡-fm-Wv Im³-kÀ tcm-Kn-IfnÂ {]-tbm-Kn-¡p-
¶Xv. A-hbnÂ {]-[m-\-am-Wv ¹m-än-\-¯n-sâ Nn-e kw-bp-à§Ä. 

hf-sc bm-ZrÑnI-am-bm-Wv ¹m-än-\w kw-bp-à-§-fp-sS Cu Kp-W-hn-ti-jw I-sï-¯n-
b-Xv. 1964þÂ A-ta-cn-¡³ im-kv-{X-Ú\m-b _mÀ-sW-äv tdm-k³-_ÀKpw Iq-«-cpw, G-I-
tIm-i Po-hn-Ifm-b _m-Îocn-b IeÀ-¶ em-b-\nbnÂ ¹m-än-\w I-¼n-I-fn-eq-sS ssh-Zyp-Xn 
I-S-¯n-hn-«v H-cp ]-co£-Ww \-S¯n. ssh-Zyp-Xn I-S-¯n-hnSp-¶ k-ab-¯v _m-Îo-cn-b-bp-sS 
tIm-i-hn-`P-\w \-S-¡p-¶n-sÃ-¶v A-hÀ I-sï¯n. hn-i-Zam-b ]T-\¯nÂ C-Xv ssh-Zyp-Xn 
aq-e-a-sÃ¶pw em-b-\n-bnÂ ]p-Xp-Xm-bn cq-]s¸-« H-cp ¹m-än-\w kw-bp-à-¯n-sâ ^-e-am-
bn-«m-Wv F¶pw A-hÀ a-\-Ên-em¡n. A-¯-c¯nÂ thÀ-Xn-cn-s¨-Sp-¯ kw-bp-àam-Wv 
kn-kv¹m-än-³ (cisplatin). H-cp ¹m-än-\w B-ä-¯n-sâ H-cph-i-¯m-bn c-ïv A-tam-Wn-bbpw 
a-dp-h-i-¯m-bn c-ïv t¢m-dn\pw cm-k-_-Ô¯nÂ GÀ-s¸-«v cq-]-s¸Sp-¶ kaN-Xp-cm-Ir-Xn-
bn-ep-Å H-cp X-·m-{X-bm-Wv kn-kv-¹m-än-³. C-Xn-s\-¯p-SÀ-¶v [m-cm-fw K-th-jW-§Ä Cu 
ta-J-ebnÂ \-S-¡p-Ibpw \n-ch-[n ¹m-än-\w kw-bpà-§Ä Iym³-kÀ Nn-In-Õ-bv-¡v D-]-
bp-à-am-sW-¶v a-\-Ên-em-¡p-Ibpw sN-bv-Xn-«pïv.

•	 ssP-h cm-k-h-kv-Xp-¡fm-b amw-kyw, t{]m-«o³, ImÀ-t_m-ssl-t{Uäv, F-®, sIm-
gp-¸v ap-X-em-b-h-bn-se L-S-I§Ä, A-h-bp-sS B-h-iyI-X, C-h-bp-sS A-]-cym 
-]v-X-Xbpw B-[n-Iyhpw aq-e-ap-Å {]-iv\-§Ä F¶n-h NÀ-¨ sN-¿p-Ibpw hn-h-cn-
¡p-Ibpw sN-¿p¶p.

•	 t]m-fn-a-dpIÄ, ¹m-Ìn-¡p-IÄ F-¶n-h-bp-sS \n-Xy D-]-tbm-K-¯n-se KpWhpw, 
tZm-j-h-i-§-fpw ]-cnlm-c amÀ-¤-§fpw thÀ-Xn-cn-¨-dn-bp-Ibpw hn-i-Z-am-¡p-I 
bpw sN-¿p¶p.

•	 \n-Xy-Po-hn-X¯nÂ c-k-X-{´-¯n-sâ D-]-tbm-Kw Xn-cn-¨-dn-ªv ]-«n-I-s¸-Sp-¯n 
NÀ-¨ sN-¿p¶p.

{][m-\ 
]T-\-
t\-«-§Ä
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]cn-io-e-\ tNm-Zy-§Ä

1.	 H-ä-hm¡nÂ D¯-cw F-gpXpI
a.	 c-à-¯n-\p Nph¸v \n-dw \ÂIp-¶ 

h-kv-Xp GXv?

b.	 i-co-c-tIm-i-§fnÂ DuÀ-Öw kw-`-
cn¡p-¶ X-·m-{X-bp-sS t]cv?

c.	 \m-Un-IÄ X-½n-ep-Å B-i-b-hn-\n-
a-b-¯n-\v k-lm-bn¡p-¶ a-kv-Xn-jv-
¡¯nÂ cq-]-s¸Sp-¶ cm-k-h-kv-Xp 
G-XmWv?

d.	 t{]m«o³ \nÀ-½m-W-¯n-\p-]-tbm-
Kn¡p-¶ A-SnØm-\ h-kvXp GXv?

e.	 c-à-¯n-se ¥q-t¡m-kv \n-e \n-b-
{´n¡p-¶ tlmÀ-tam¬ G-XmWv?

f.	 {]-Im-i-kw-tÇj-Ww \-S-¡p-t¼mÄ  
k-ky-§Ä A-´-co-£-¯n-te--¡v  
hnSp-¶ hm-X-I-ta-XmWv?

g.	 X-e-ap-Sn-bnepw \-J-¯n-ep-ap-Å  
t{]m«o³ G-XmWv?

h.	 Np-cp-ï-ap-Sn t\-sc-bm-¡m-\p-]-tbm-
Kn¡p-¶ Hcp cm-k-h-kv-Xp-hn-sâ  
t]-cv FgpXpI?

i.	 Ip-äm-t\z-j-W¯nÂ hn-c-e-S-bm-
fw sX-fn-ªp-ImWm³ D-]-tbm-
Kn¡p-¶ cm-k-h-kvXp GXv?

j.	 FÃm Po-h-Pm-e-§-fp-tSbpw {][m-\ 
DuÀ-Ö t{kmX-Êv GXv?

k.	 t]m-fn-adm-b H-cp ImÀ-t_m-ssl-
t{U-än-sâ t]-sc-gp-Xp-I.

2.	 {KnÃp sNbv-X amw-km-lm-cw B-tcm-Ky-
¯n-\v lm-\n-I-c-am-sW-¶p ]-d-bp-¶-sX-
´p-sIm-ïmWv?

3.	Xm-sg-¸-dbp-¶ ImÀ-t_m-ssl-t{U-äp-
IfnÂ A-S-§n-bn-cn¡p-¶ tam-tWm-a-dp-
IÄ G-sXÃm-amWv?

	 a.	 em-tÎmkv	 b.	 kq-t{Imkv	  
c.	 ÌmÀ¨v	 d.	 skÃp-tem-kv

4.	A-¶-P-¯n-sâ Aan-X D-]-tbm-Kw 
B-tcm-Ky-¯n-\v Im-c-W-am-Ip-¶-sX-§-
s\-bmWv?

5.	 `-£y-h-kv-Xp-¡-fnÂ ÌmÀ-¨v am-b-am-bn 
I-eÀ-¶n-«p-tïm-sb-¶p I-ïp-]n-Sn-¡p-
¶-sX-§-s\-?

6.	F-´m-Wv tkm¸v?

7.	 tkm-¸n-sâ Kp-W-\n-e-hm-cw F-§-s\-bm-
Wv {]-I-S-am-Ip-¶-Xv?

8.	F-´mWv LDL, HDL t{]m«o\pIÄ? LDL 
A-]-I-S-Im-cn-bm-sW-¶p ]-d-bp-¶-sX-
´p-sImïv?

9.	F-´m-Wv t]m-fn-a-dpIÄ?

10.	d-ºÀ hÄ-¡-ss\-kv sN-¿p-I-sb¶mÂ 
F-´mWv?

11.	t]m-fn-a-dp-I-fpw ¹m-Ìn-¡p-Ifpw X-½n-
ep-Å hy-Xym-kw F´v?

12.	¹m-Ìn-¡n-sâ tZm-j-hi-§Ä F-s´m 
-s¡-?

13.	{]-Im-i-kw-tÇ-j-W-sa-¶m-se´v?

sh_v 
en-¦pIÄ

https://www.youtube.com/watch?v=b2hKDxX-KjE
https://www.youtube.com/watch?v=LEQqd91uWsY
https://www.youtube.com/watch?v=NDwCkj2tuUc
https://www.youtube.com/watch?v=lans-j0nbQw
https://www.youtube.com/watch?v=7brjT7i1Z0w
https://www.youtube.com/watch?v=VM7ymqhqjV4
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