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Pze\ Dujvamhv

I¯p¶ Hcp sagpIpXncnbp]tbmKn v̈ 
Hcp I¼n¯ncn a¯m¸ns\ {]Imin¸n¡phm³ 
{ian¡pt¼mÄ AXv DSs\ I¯p¶nÃ, Ipd v̈ 
kabsaSp¡p¶p. am{XaÃ Hcp {]tXyI 
DujvamhnÂ F¯nbXn\ptijw am{Xta AXv 
I¯m³ XpS§p¶pÅq.

 Hcp CÔ\w Xo ]nSn¡p¶Xn\p 
ap¼mbn AXns\ Hcp \nÝnX Ipdª Afhv 
DujvamhnÂ NqSmt¡≠ Xmbp≠ v. Cu Dujvamhv 
hyXykvX CÔ\§Ä¡v hyXykvXambncn¡pw. 
Nne ]ZmÀ°§Ä hfsc thK¯nÂ Xo]n 
Sn¡p¶hbmWv. F¶mÂ aäp Nneh [mcmfw ka 
bsaSp¡p¶p. Hcp CÔ\w Xo ]nSn¡p¶Xn\m 
hiyamb Gähpw Ipdª Dujvamhns\ AXnsâ 
Pze\ Dujvamhv F¶p ]dbp¶p. 

{]hr¯n 3:4  R§Ä \nco£n¡p¶p

e£yw:  Pze\Dujvamhnsâ {]m[m\yw a\Ênem 
¡p¶Xn\mbn.

R§Ä¡v Bhiyambh: ISemkv I v̧, Pew,  
                                      _ÀWÀ.

sN¿p¶hn[w:
1. PeaS§nbn«pÅ Hcp ISemkv I¸ns\ 

Hcp PzmebnÂ hbv¡pI.
2. Pew NqSpÅXmbn amdp¶p. F¶mÂ I v̧ 

I¯p¶nÃ.
3. I¸nÂ \n¶pw Xm]w, Pew FSp¡p¶Xn 

\mÂ I¸n\v AXnsâ Pze\ 
Dujvamhnse¯m³ km[n¡m¯XmWv 
CXn\p ImcWw.

Nn{Xw 3.4. Hcp ISemkv I¸nÂ Pew NqSm¡p¶p

F´p sIm ≠mWv Xo AWbv¡m³ Peap]

tbmKn¡p¶sX¶v Ct¸mÄ \ap¡v A\m bmkambn 

a\knem¡mhp¶XmWv. IqSmsX Hcp PzmebnÂ 

h¨v NqSm¡pt¼mÄ Nnt´cn«v NoInsbSp¯ I\w 

IpdªXSn NofnItf¡mÄ IqSpXÂ kabw Hcp 

I«nbpÅ XSn¡jvWw (hndIv) I¯p¶Xn\mbn 

FSp¡p¶p.

I¯ns¡m≠ ncn¡p¶ Hcp ]ZmÀ°¯nsâ 

apIfneqsS Pew Hgn¡pt¼mÄ CXv ]ZmÀ 

°¯nÂ \n¶pw Xm]w BKncWw sN¿p¶p.

AXnsâ ^eambn ]ZmÀ°¯nsâ Dujvamhv 

Pze\ Dujvamhnt\¡mÄ Ipdbp¶p. A§s\ 

AXv I¯p¶Xv \n¶p t]mIp¶p.

 Hcp XSn¡jW¯n\v `mcn¨ {Zhyam\   

ap≠ v. AXpImcWw AXns\ Hcp Pzme D]tbmKn¨v 

\mw NqSm¡pt¼mÄ e`n¡p¶ Xm]w Cu XSnbpsS 

apgph³ `mKt¯¡pw hym]n¡p¶p. AXnÂ 

XSn¡jWw AXnsâ Pze\ Dujvamhv {]m]n¡m³ 

IqSpXÂ kabsaSp¡p¶p.t\sc adn¨v NoInsb 

Sp¯ I\w Ipdª XSn NofnIÄ¡v {Zhyam\w 

IpdhmbXn\mÂ AXv hfsc thKw AXnsâ 

Pze\ Dujvamhv {]m]n¡p¶p. AXpImcWamWv, 

Hcp henb IjvWw XSn I¯p¶Xn\v NoIn 

I\w Ipdª XSn NofpIÄ I¯p¶Xnt\¡mÄ 

IqSpXÂ kabsaSp¡p¶Xv.

Pze\¯nsâ Xc§Ä 
Pze\w hnhn[Xc¯nemImw. Ah 

kz`mhnIambtXm, {ZpXKXnbnepÅtXm, kmh[m\ 
¯nepÅtXm AsÃ¦nÂ A]qÀ®ambtXm 
BImw.

kzm`mhnI Pze\w (kzb Pze\w)

Xmt]mÀÖw D]tbmKn¡msX ({]
tbmKn¡msX) Xs¶ Nne Pze\ {]{InbIÄ 
kw`hn¡p¶p. km[mcW DujvamhnÂ shfp¯ 
t^mkv^dkns\ hmbphnÂ Xpd¶v hbv¡pI 
bmsW¦nÂ Hcp Xos¸«n sImÅnbp]tbmKn¨v 
I¯n¡msX Xs¶ AXv AXnthK¯nÂ 
Xo]nSn¡p¶p. Hcp Xc¯nepapÅ  _mly 
t{kmXÊntâbpw klmbanÃmsX \S¡p¶ 
C¯c¯nepÅ Pze\ {]{InbIsf kzm`mhnI 
Pze\w (kzbPze\w) F¶p ]dbp¶p.
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{ZpXKXnbnepÅ Pze\w 

I¯p¶ Hcp Xos¸«ns¡mÅntbm AsÃ¦nÂ 
Hcp Kymkv sseätdm ASp¡fbnse KymkSp¸n\
Spt¯¡v \n§fpsS amXm]nXm¡fpsS 
klmbt¯msS sIm≠ phcnI. Kymkv ASp¸nsâ 
t\m_v Xncn¡pI. F´mWv \n§Ä¡v \nco 
£n¡m\mIp¶Xv? hmXIw hfsc thK¯nÂ 
I¯p¶p. C¯cw Pze\s¯ {ZpXKXnbnepÅ 
Pze\w F¶p ]dbp¶p.]S¡§Ä s]m«p¶Xv, 
IÀ¸qcw I¯p¶Xv, hmbphnÂ saKv\ojyw           
\mSI¯p¶Xv, hnf¡nse hmXIhpw. kväuhnse 
as®®bpw I¯p¶Xv XpS§nbhsbÃmw 

{ZpXKXnbnepÅ Pze\ n̄\v hfsc \Ã DZmlcW§fmWv.

kmh[m\¯nepÅ Pze\w (thKX Ipdª Pze\w) 

hfsc Ipdª \nc¡nÂ kw`hn¡p¶ Pze\s¯ kmh[m\¯nepÅ (thKXIpdª) Pze\w 

F¶p ]dbp¶p. C¯c¯nepÅ Pze\w \S¡pt¼mÄ Ipdª AfhnÂ am{Xta Xm]hpw {]Imi 

hpw D ≠mIp¶pÅq. \½psS icoc¯nÂ Blmmc]ZmÀ°§Ä¡v HmIvkoIcWw \S¶v DuÀÖw 

kzX{´amIp¶Xv kmh[m\¯nepÅ Pze\¯n\v Hcp DZmlcWamWv.

ImÀt_msslt{Uäv + HmIvknP³    ImÀ_¬ssUHmIvsskUv + Pew + Xmt]mÀÖw

A]qÀ®amb Pze\w

HmIvknPsâ km¶n²y¯nemWv Pze\w \S¡p¶Xv. HmIvknPsâ e`yX A]cym]vXamsW¦nÂ Pze\w 

A]qÀ®ambncn¡pw. CXns\ A]qÀ® Pze\w F¶p ]dbp¶p.ImÀ_¬ A]qÀ®amb Pze\¯n\v 

hnt[bamIpt¼mÄ ImÀ_¬ tamtWmIvsskUv D ≠mIp¶p. 

                 ImÀ_¬ +   HmIvknP³   ImÀ_¬tamtWmIvsskUv

Nn{Xw 3.5. saKv\ojyw \mS I¯p¶Xv

IqSpXembn Adnbm³

Ccp¼v Xpcp¼v ]nSn¡p¶Xpw 
kmh[m\¯nepÅ Pze\¯n\v 
asämcpZmlcWamWv. Xpcp¼p 
]nSn¡pt¼mÄ Ccp¼n\v HmIv 
koIcWw kw`hn¡p¶p. Iq 
SmsX DuÀÖhpw kzX{´ 
amIp¶p. ]t£ Cu {]{Inb 
hfsc kmh[m\¯nepÅXmWv. 
AXp ImcWw AsX§s\ 
kw`hn¡p¶p F¶v \ap¡v 
ImWphm³ km[yaÃ.

Nn{Xw 3.6. Ccp¼v Xpcp¼n¡p¶Xv
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3.2. AKv\n \nb{´Ww

\½psS \nXyPohnX¯nÂ AKv\nbpsS 
cq]¯nÂ Xmt]mÀÖw hfsc {][m\s¸« 
Hcp ]¦v hln¡p¶p. AKv\nsb th ≠ hn[w 
\nb{´n¨nÃ F¦nÂ \nÀ`mKyhimÂ AXn\v 
hfscb[nIw \ioIcW kz`mh§fpw 
D≠ v. Xo]nSn¯w ImcWw Poh\pw hkvXp 
hIIÄ¡pw kw`hn¡p¶ \mis¯¡pdn¨v 
\mw hÀ¯am\ ]{X§fnÂ hmbn¡mdp≠ v.
AXpsIm≠v AKvv\n \nb{´W amÀ¤§Ä
am{XaÃ, AXv \nb{´WmXoXamsW¦nÂ 
AXns\ ian¸n¡p¶Xn\pw DÅ hyXykvX 
amÀ¤§sf]änAdntb≠Xpw hfsc {]m[m\y 
tadnbXmWv.

Nn{Xw 3.7. AKv\n \nb{´Ww
AKv\n \nb{´n¡p¶Xn\pw 
ian¸n¡p¶Xn\pambn

1. Pze\ImcnIfmb ]ZmÀ°§sf XobpsS 
kao]¯p\n¶pw amän hbv¡pI

2. aWtem, I¼nfntbm D]tbmKn¨v 
hmbphnsâ e`yXsb hnNvtOZn¡pI.

3. Peap]tbmKn¨v Pze\ Dujvamhv {]m      
]n¡m\mIm¯hn[w Dujvamhns\ Ipdbv 
¡pI.

km[mcWbmbn I¯p¶ ]ZmÀ 
°§Ä¡v apIfnÂ aWÂ hnXdntbm 
Pew Hgnt¨m BWv AKv\n sISp¯m 
dpÅXv. aWÂ hmbphnsâ e`yX 
Ipdbv¡pIbpwAXns\ XWp¸n¡pIbpw 
sN¿p¶p. F®bnep ≠mIp¶ AKv\n 
sISp¯p¶Xn\v Peap]tbmKn¡cpXv.
F®bv¡v I\w IpdhmbXn\mÂ AXv 
Pe¯nÂ s]m§nInS¶v hym]n¨v IqSp XÂ 
tISp]mSpIÄ D≠ m¡p¶p.AXp ImcWw 
F®bnep≠mIp¶ Xo ian¸n¡p¶Xn\mbn 
IqSpXÂ kabw  \ne\nÂ¡p¶ Hcp Xcw ]
X(t^mssaäv) bp ≠m¡p¶ ]ZmÀ °§Ä D]
tbmKn¡p¶p. sshZyptXm]IcW§fnepw 
sshZypXn D]tbmKn¡p¶ b{t´m]
IcW§Ä Øm]n¨ncn¡p¶nS¯pw D≠ m 
Ip¶ AKv\n ian¸n¡p¶Xn\v JcImÀ 
_¬ssUHmIvsskUv AsÃ¦nÂ ImÀ 
_¬sS{Smt¢mssdUv D]tbmKn¡mhp¶ 
XmWv. Pew D]tbmKn¡pI bmsW¦nÂ 
sshZypXtjm¡v aqeap≠ mIp¶ A]IS 

km²yX hfsc hepXmWv.

AKv\n ia\nIÄ

hyhkmbimeIfnepw, Bip]{XnIfnepw, hnZymeb§ 

fnepw, kn\namimeIfnepw hym]mcØe§fnepw h¨n«pÅ 

AKv\nia\nIÄ, Nph¶ s]bnâv ]qinb Hcp kväoÂ ]m{Xw 

\aps¡Ãmt]À¡pw hfsc kp]cnNnXamWv. Xo D ≠mIp¶ 

Ahkc§fnÂ AKv\nia\nIÄ D]tbmKn¨v AKv\nsb 

sISp¯mhp¶XmWv.

Nn{Xw 3.8. AKv\nia\nIÄ

kpc£m ]n³

IpgÂ

s]m«mknbw 

ss_ImÀ_tWäv 

ImÀ_¬ssU HmIv

sskUv AsÃ¦nÂ 

Pew

D¶XaÀ±¯nepÅ 

temls]«n

IqÀ¯ Aäw 

ssI¸nSn
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]qÀ®amb Pze\w \S¡p¶ taJe (\oe) : Pzmebnse {]ImiabaÃm¯ t\cnb taJebmWnXv. 

ImWm³ km[n¡m¯, NqSv Gähpw IqSpXepff _mly`mKamWnXv. ChnsS ImÀ_Wpw, ssl{UP      

\pw ]qÀ®ambpw HmIvkoIcWw kw`hn¨v ImÀ_¬ssU HmIvsskUpw Pe_mjv]hpw (\ocmhnbpw) 

D ≠mIp¶p.

sslt{UmImÀ_¬ + HmIvknP³           ImÀ_¬ssUHmIvsskUv  (\oe Pzme) + Pew (\ocmhn)

Nn{Xw 3.9.  sagpIpXncn PzmebpsS LS\

{Ia 
\¼À ]ZmÀ°w Pzmebp≠ mIp¶p Pzmebp ≠mIp¶nÃ

1 sagpIpXncn

2 saKv\ojyw

3 IÀ¸qcw

4 as®®

5 ac¡cn

Hcp FÂ.]n.Pn Pzmesb \nco£n¨p t\m¡q.B PzmebpsS \ndw \n§Ä \nco£n¨n«pt≠m? 

Hcp sagpIpXncn PzmebpsS \ndsa´mWv? Hcp saKv\ojyw \mS I¯n¨t¸mÄ D ≠mb \n§fpsS 

A\p `hsam¶v  HmÀ½n¨p t\m¡q. \n§fnXphsc Cu ]co£Ww sNbvXn«nÃmsb¦nÂ Xmsgbpff 

]«nIbnÂ sImSp¯ncn¡p¶ ]ZmÀ°§sf I¯n¨p t\m¡m³ {ian¡pI.

 Xmsg sImSp¯n«pÅ ]ZmÀ°§Ä I¯n¡pt¼mÄ Pzme D ≠mIp¶pt≠m? \n§fpsS \nco 

£W§sf tcJs¸Sp¯pI.

Hcp sagpIpXncn PzmebpsS `mK§Ä
Pze\w \S¡m¯ taJe:    sagpIp 

Xncnbnse XncnbpsS Npäpambn ØnXn 
sN¿p¶ Ccp≠  taJebmWv Pze\w 
\S¡m¯ taJe. CXnÂ I¯m¯ hmXI 
IWnIIÄ AS§nbncn¡p¶p. HmIvknP³ 
e`yaÃm¯Xn\mÂ ChnsS Pze\w \S¡p 
¶nÃ.

`mKnIambn Pze\w \S¡p¶ taJe: 
Cu taJebnÂ sagpInÂ \n¶pÅ F® 
hmXI (HmbnÂKymkv) ¯neS§nbncn¡p¶ 
sslt{UmImÀ_WpIÄ kzX{´amb ImÀ 
_Wpw ssl{UP\pambn hnLSn¡p¶p.
I¯m¯ ImÀ_¬ IWnIIÄ Pzmebv¡v 
Hcp Cfw aª\ndw \ÂIp¶p. CXmWv 

PzmebpsS Zo]vX`mKw ({]Imin¡p¶ `mKw)

]«nI 3.2 (A\ptbmPyamb tImf§fnÂ icn F¶v Ipdn¡pI)

Gähpw 
Ipdª NqSv

anXamb NqSv

Gähpw NqSp
IqSnb `mKw

]qÀ®ambpw Pzen¡p¶ 

_mlytaJe (\oe)

`mKnIambn Pzen¡p¶ 

a²y taJe (aª)

Pze\w \S¡m¯ 

sagpIv _mjv]§fpÅ 

B´ctaJe (Idp¸v)
sagpIpXncn

3.3. Pzmebpw AXnsâ LS\bpw
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3.4.  CÔ\§fpsS £aX

 I¯m³ Ignhpff, AXsÃ¦nÂ Xmt]mÀ 
Öw DXv]mZn¸n¡p¶Xn\mbp]tbmKn¡mhp¶ 
GsXmcp ]ZmÀ°¯nt\bpw CÔ\w F¶p]
dbmw. XSn, {]IrXnhmXIw, s]t{SmÄ, as®®, 
UokÂ, IÂ¡cn, IqSmsX LPG F¶nh 
km[mcWbmbn D]tbmKn¡p¶ CÔ\§fmWv.

 FÃmhn[¯nepapff B[p\nI 
KXmKX¯n\pw D]tbmKn¡p¶ tamt«mÀ 

Nn{Xw 3.10. hnhn[ Xc¯nepÅ 

CÔ\§Ä D]tbmKn¡p¶p

hml\§Ä, s{Sbn\pIÄ, _ÊpIÄ, I¸epIÄ, 
hnam\§Ä F¶nhbnseÃmw \½Ä CÔ\§Ä D]
tbmKn¡p¶p. \nch[n hyhkmbimeIfpsSbpw 
DuÀÖ¯nsâ {][m\ t{kmXkv CÔ\§fmWv. 
sshZypXn DXv]mZn¸n¡p¶Xn\mbpff Xm]
sshZypX \neb§fpw (sXÀaÂ ]uÆÀ kvtäj\p 
Ifpw) h³tXmXnÂ CÔ\§sf B{ibn¡p¶p. 
KmÀlnI Bhiy§Ä¡mbn \½fpw CÔ\w D]
tbmKn¡p¶p. DZm : ]mNI¯n\v.

IqSpXembn Adnbm³

108 -  kuP\y Bw_pe³kv

101 - AKv\n ia\ tkh\w

ASnb´c L«§fnÂ \½Ä hnfnt¡ ≠Xv......
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Hcp \Ã CÔ\¯n\p th≠ khntijXIÄ ({]tXyIXIÄ):
3.  Ch I¯pt¼mÄ hnj [qatam AYhm ]p 

Itbm aäv tZmjImcnIfmb DXv]¶§tfm 
krjvSn¡m³ ]mSnÃ.

4. I¯pt¼mÄ Ahtijn¸n¡p¶ ]pIbd 
AYhm Nmc¯nsâ Afhv hfsc 
Ipdhmbncn¡Ww.

5.  Chbv¡v DbÀ¶ Itemdnaqeyw D≠ m 
bncn¡Ww.

6. Chbv¡v Xmgv¶ Pze\Dujvamhv 
D ≠mbncn¡Ww.

Itemdn aqeyw

CÔ\§fnse {][m\ LSI§Ä sslt{Um 
ImÀ_WpIfmWv. Pze\w \S¡pt¼mÄ Cu 
sslt{UmImÀ_WpIÄ¡v HmIvkoIcWw kw`hn¨v 
ImÀ_¬ssUHmIvsskUpw, Pehpw D≠ mIp¶p. 
Cu {]{InbbnÂ Xm]w DÂkÀÖn¡s¸Sp¶p. (Xm] 
tamNI {]hÀ¯\§Ä). 

sslt{UmImÀ_¬ + HmIvknP³   
ImÀ_¬ssUHmIvsskUv + Pew + Xmt]mÀÖw

CÔ\w

Hcp CÔ\¯nÂ \n¶pw ]pdt¯bv¡v hcp¶ 
Xmt]mÀÖ¯nsâ AfhmWv B CÔ\¯nsâ {]
IrXw \nÀ®bn¡p¶Xv. A[nIbfhnÂ Xmt]mÀÖw 
DÂkÀÖn¸n¨mÂ AXv Hcp t{ijvTXcamb CÔ\
ambncn¡pw.

 Hcp Intem{Kmw CÔ\w ]qÀ®ambpw HmIvknP  
\nÂ I¯pt¼mÄ ]pdt¯¡p hnSp¶ Xmt]mÀÖ¯nsâ 
Afhns\ B CÔ\¯nsâ Itemdnaqeyw F¶p ]dbp¶p. 
km[mcWbmbn D]tbmKn¡p¶ Nne CÔ\§fpsS 
Itemdnaqeyw ]«nI 3.3 Â sImSp¯ncn¡p¶p.

CÔ\w Itemdn aqeyw 
(Kcal/Kg)

XSn

IÂ¡cn

tIm¡v (Np«IÂ¡cn)

as®®

s]t{SmÄ

{]IrXn hmXIw

hm«À Kymkv 

ssl{UP³

aotY³

LPG

4000

7000

8000

10,300

11,500

800012,000

30006000

34,000

13,340

11,900

]«nI 3.3
Nne CÔ\§fpsS Itemdn aqeyw

CÔ\§fpsS Xc§Ä

 CÔ\§Ä 3 Xc¯nÂ ImWs¸Sp¶p. AhbmWv Jc, {ZmhI, hmXI CÔ\§Ä.

JcCÔ\§Ä

 km[mcWbmbn D]tbmKn¡p¶ JcCÔ\§fmWv IÂ¡cn, XSn (hndIv), ac¡cn, tIm¡v (Np« 
IÂ¡cn) ]mc^n³ sagpIv apXembh. Jc CÔ\§Ä¡pff t]mcmbvaIÄ Xmsg ]dbp¶hbmWv.

 1. Chbv¡v DbÀ¶ Pze\Dujvamhv D ≠mbncn¡pw.

 2. Pze\¯n\ptijw Ch A[nI AfhnÂ AhinjvS§Ä (]pIbd, Nmcw) DXv]mZn¸n¡p¶p.

 3. ChbpsS Itemdn aqeyw hfsc IpdhmWv. 

hfscb[nIw ]ZmÀ°§Ä¡v I¯pt¼mÄ 
Xmt]mÀÖw DXv]mZn¸n¡m³ Ignbpsa¶v \
ap¡dnbmw. F¦nepw Cu ]ZmÀ°§sfsbÃmw 
\mw CÔ\§fmbn D]tbmKn¡p¶nÃ. Hcp 
\Ã CÔ\¯n\pff {]tXyIXIÄ Xmsg ]d 
bp¶hbmWv.     

1. Ch hne IpdªXpw kpe`hpw 
Bbncn¡Ww.

2.  Chsb A\mbmkambn kw`cn¡p¶Xn 
\pw, HcnS¯v \n¶pw asämcnSt¯¡v 
sIm ≠pt]mIp¶Xn\pw ssIImcyw 
sN¿p¶Xn\pw km[n¡Ww. 
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{ZmhICÔ\§Ä

s]t{SmÄ, as®®, UokÂ apXembh, s]
t{Smfnb¯nÂ (sslt{UmImÀ_WpIfpsS Akw 
kvIrX cq]¯nepff F® t]mse ImWs¸Sp¶ 
Hcp an{inXw) \n¶p e`n¡p¶, km[mcWbmbn D]
tbmKn¡p¶ Nne {ZmhI CÔ\§fmWv. FYnÂ 
BÂ¡tlmfpw Hcp {ZmhICÔ\amWv. Xoh
≠n b{´§fnepw, _kpIfnepw, temdnIfnepw 
UokemWv CÔ\ambn D]tbmKn¡p¶Xv. 

hmXICÔ\§Ä

aotY³, ImÀ_¬tamtWmIvsskUv, ssl 
{UP³ apXemb hmXI§Ä Pze\Imcn 
IfmWv. {]IrXnhmXIw, s{]mUyqkÀ hmXIw, 
IÂ¡cnhmXIw, hm«ÀKymkv,  LPG, ({ZmhI 
s]t{Smfnbw hmXIw) _tbmKymkv (NmWI 
hmXIw) F¶nh hmXI CÔ\§Ä¡v aäv 
DZmlcW§fmWv. Jc, {ZmhI CÔ\§tf¡mÄ 
hmXI CÔ\§Ä¡v Xmsg ]dbp¶ ta³aIÄ 
DffXn\mÂ hmXI CÔ\§Ä¡mWv IqSpXÂ 
ap³KW\bpffXv.

* ChbpsS Pze\ Dujvamhv hfsc IpdhmWv.

* Ch Ah£n]vX§Ä Ahtijn¸n¡msX 
(]pIbd, Nmcw, ]pI) ]qÀ®ambpw I¯p¶p.    
(]qÀ®amb Pze\w).

* Chsb A\mbmkambpw kpc£nXambpw 
HcnS¯p\n¶pw asämcnSt¯¡v sIm ≠p               
t]mIp¶Xn\pw, kw`cn¡p¶Xn\pw ssIImcyw 
sN¿p¶Xn\pw km[n¡p¶p. 

* Chbv¡v DbÀ¶ Itemdn aqeyw D≠ v.

* Ch  hne IpdªXmWv. 

{]IrXnhmXIw

s]t{Smfnbw InWdpIfnÂ \n¶pamWv {]

IrXnhmXIw e`n¡p¶Xv. CXnÂ [mcmfw 

sslt{UmImÀ_WpIfpsS Hcp an{inXw AS§n 

bncn¡p¶p. (aotY\pw, CutY\pw) Gähpw Ipd 

ªhnebnÂ e`yamIp¶ hmXI CÔ\§fnsem 

¶mWnXv.

s{]mUyqkÀ hmXIw, IÂ¡cn hmXIw, 
hm«ÀKymkv

hyhkmbimeIfnÂ D]tbmKn¡p¶ {][m\

s¸« hmXI CÔ\§fmWv s{]mUyqkÀhmXIw, 

IÂ¡cnhmXIw, hm«ÀKymkv F¶nh. ChsbÃmw 

IÂ¡cn AsÃ¦nÂ tIm¡nÂ (Np« IÂ¡cn)    

\n¶pw D≠ m¡p¶hbmWv.

LPG  ({ZmhI s]t{Smfnbw hmXIw)

]mNI¯n\mbn hfsc hym]Iambn D]

tbmKn¡p¶ hmXI CÔ\amWnXv. aÀ±w {]

tbmKn¨v {ZmhIam¡nb s{]mt¸³ (15%) _yqt«³ 

(85%) F¶nhbpsS Hcp an{inXamWv LPG. CXn\v 

DbÀ¶ Itemdnaqeyw D≠ v. ChbpsS tNmÀ¨ 

Xncn¨dnbp¶Xn\p th≠ n Hcp {]tXyI KÔapff 

FYnÂsaÀIm]vä³ F¶ {Inbmioew Ipdª 

Hcp hmXIw IqSn LPG tbmSpIqSn tNÀ¯n«p≠ v.

ssPhhmXIw (NmWI hmbp)

 hfsc hneIpdª hmXI CÔ\amb 
NmWI hmXIw aotY³, CutY³ F¶nhbpsS 
Hcp an{inXamWv. hfscb[nIw ]ip¡sf ]
cn]men¡m³ Ignbpw. {Kma§fnÂ, NmWI 
hmXI¯nsâ {]Nmcw hÀ²n¨p hcp¶p. CXpw 
XmcXtay\ sNehv Ipdª H¶mWv.

Nn{Xw 3.11. ssPhhmXIw - b{´ kwhn[m\w (NmWI hmXIw)
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CÔ\§fpsS A[nIbfhnepff D]t`mKw 
]cnØnXnsb tZmjIcambn _m[n¡p¶p.

1. ImÀ_¬ CÔ\§fmb XSn, IÂ¡cn, s]
t{Smfnbw F¶nh I¯m¯ ImÀ_¬ IWnIIsf 
kzX{´am¡p¶p. Cu hfsc sNdnb IWnIIÄ 
Bkva t]mepff izmktImi tcmK§fp≠ m 
¡p¶{X B]XvIc§fmb amen\y§fmWv.

2. CÔ\§fpsS A]qÀ®amb Pze\w 
ImÀ_¬tamtWmIvsskUv hmXIap ≠m¡p¶p. 
CXv hfsc hnjapff Hcp hmXIamWv. 
AS¨n«ncn¡p¶ Hcp apdnbnÂ IÂ¡cn 
I¯n¡p¶Xv A]mbamWv. ImcWw AhnsS DXv 
]mZn¸n¡s¸Sp¶ ImÀ_¬tamtWmIvsskUn\v 
B apdnbnÂ Dd§ns¡m ≠ncn¡p¶ a\pjysc 
sImÃp¶Xn\v km[n¡pw.

3. an¡hmdpw CÔ\§Ä I¯pt¼mÄ 
ImÀ_¬ssUHmIvsskUv hmXIs¯ kzX{´ 
am¡p¶p. A´co£¯nÂ ImÀ_¬ssU 
HmIvsskUnsâ KmVX IqSp¶Xv BtKmfXm]m 
[nIy (t¥m_Â hmanMv) ¯n\v CSbm¡p¶p.

4. IÂ¡cn, UokÂ, F¶nh I¯pt¼mÄ 
kÄ^ÀssUHmIvsskUvhmXIw kzX{´am 
Ip¶p. CXv AXy[nIw izmkw ap«Â D≠ m 
¡p¶Xpw, £mcW kz`mhapffXpamb Hcp 
hmXIamWv. IqSmsX s]t{SmÄ F©n\pIÄ hmXI 
cq]¯nepff ss\{SPsâ HmIvsskUpItfbpw 
]pd´ffp¶p. kÄ^dnsâbpw, ss\{SPsâbpw 

q̀anbÂ A´co£ 
¯nse Dujvamhnepff 
hÀ²\hmWnXv. Xm     
]m[nIy¯mÂ HgpIn 
\S¡p¶ lnaaeIÄ 
DcpIpIbpw AXv 
ISense Pe\nc¸v 
DbÀ¯pIbpw Xoc{]
tZi§fnÂ shff s¸m 
¡w D ≠m¡pIbpw 
sN¿p¶p. Xmgv¶p 
ØnXn sN¿p¶ Xoc 
{]tZi§Ä Øn 
cambn Xs¶ ap§n 

t¸mIpIbpw sN¿mw. 

Nn{Xw 3.13. BtKmf Xm]m[nIyw

BtKmf Xm]m[nIyw (GLobaL WarM(N)iNG)

HmIvsskUpIÄ ag shff¯nÂ ebn¨v 
A¾§Ä D ≠mIp¶p. C¯cw agsb A¾ ag 
F¶p ]dbp¶p. Ch ImÀjnI hnfIÄ¡pw 
sI«nS§Ä¡pw a®n\psams¡ hfsc 
tZmjIcamWv.

 tam«mÀ hml\§fnÂ D]tbmKn¡p¶ 
UokÂ, s]t{SmÄ apXemb CÔ\§Ä¡v ]
Icambn Ct¸mÄ CNG D]tbmKn¨p hcp¶p. 
(D¶XaÀ±¯nÂ AaÀ¯n sRcp¡nb {]
IrXn hmXIw) F´psIms≠¶mÂ CNG 
hfsc Ipdª AfhnÂ am{Xta tZmjIcamb 
hkvXp¡Ä DXv]mZn¸n¡p¶pffq. CNG Hcp 

amen\yapàamb CÔ\amWv.

Nn{Xw 3.12. A¾agbpsS cq]oIcWw

3.5. CÔ\§fpw ]cnØnXnbpw

Sox

Nox

A¾agbpsS cq]oIcWw

A¾ ag

Xmsg\n¶pw hnIncWw      
({]kcWw) sN¿p¶ 

DuÀÖw

IcbnÂ\n¶pw 
{]kcn¡p¶ 

DuÀÖw

ISenÂ\n¶pw 
{]kcn¡p¶ 

DuÀÖw

ac§Ä apdn¡p¶Xn\mÂ 
ImÀ_¬ssU HmIvsskUn

sâ Afhv IqSp¶p

inemPmX 
CÔ\§Ä 

I¯n¡pt¼mÄ 
(IÂ¡cn, F® 

XpS§nh) IqSpXÂ 
ImÀ_¬ssU 
HmIvsskUv 

A´co£¯nÂ 
tNÀ¡s¸Sp¶p

Xm]w

ImdpIfnÂ\n¶pw \nÀKan¡p¶ 
hmXI§Ä A´co£¯nÂ 

ImÀ_¬ssU HmIvsskUnsâ 
Afhv Iq«p¶p

DuÀtÖmXv hmZ\ 
b{´ kwhn[m\w 
ImÀ_¬ssU 

HmIvsskUnsâ {]
[m\ DdhnSw

DuÀÖw 
A´co£¯ntebv¡v 
{]Xn^en¡s¸Sp¶p

kqcy\nÂ \n¶pÅ 
DuÀÖw

A´co£¯nse ImÀ_¬ssU HmIvsskUv 
AIs¸Sp¯nb Xm]w
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I.icnbmb D¯cw sXcsªSps¯gpXpI.
a. Pze\w \S¡pt¼mÄ CXnt\msSm¸w {]Imihpw D≠ mIp¶p. 
 i. Xm]w   ii. Pzme   iii. hmbp  iv. Chsbm¶paÃ

b. Ffp¸¯nÂ Xo]nSn¡p¶ ]ZmÀ°§Ä 
 i. AXnthK¯nÂ Xo]nSn¡p¶h ii. Pzme\ImcnbÃm¯h 
 iii. `mcwIqSnbh    iv. `mcw Ipdªh

c. L.P.G ChbpsS Hcp an{inXamIp¶p 
  i. aotY\nsâbpw s{]mt]\nsâbpw  ii. s{]mt]\nsâbpw _yqt«\nsâbpw 
 iii. _yqt«\nsâbpw aotY\nsâbpw iv. Chsbm¶paÃ

d. Ccp¼v Xpcp¼p ]nSn¡p¶Xv _________Pze\¯n\v HcpZmlcWamIp¶p.

 i. kmh[m\¯nepÅ    ii. {ZpXKXnbnepÅ 
 iii. kzm`mhnIamb   iv. A]qÀ®amb

e. _________Hcp \Ã Pze\klmbn BIp¶p.

 i. HmIvknP³     ii. ImÀ_¬ssU HmIvsskUv  
 iii. ss\{SP³    iv. ssl{UP³

f. s]t{SmÄ Hcp _________ BIp¶p.

   i. JcCÔ\w     ii. AXnthK¯nÂ Xo]nSn¡p¶ ]ZmÀ°w 
 iii. Pze\ImcnbÃm¯ ]ZmÀ°w  iv. IpdªthK¯nÂ Xo]nSn¡p¶ ]ZmÀ°w

II. hn«pt]mb `mK§Ä ]qcn¸n¡pI:
a)  Hcp CÔ\w Xo ]nSn¡p¶Xn\mhiyamb Gähpw Ipdª Dujvamhns\ __________ F¶p  
     ]dbp¶p.

 (icotcmjvamhv / Pze\ Dujvamhv)

b) F®bnep≠ mIp¶ Xo sISp¯p¶Xn\v __________ D]tbmKn¡p¶p. (Pew / ]X)

c) Hcp Intem{Kmw CÔ\w ]qÀ®ambpw I¯pt¼mÄ ]pdt¯bv¡v hnSp¶ Xmt]mÀÖ¯nsâ Af 
    hns\ __________ F¶p ]dbp¶p 

  (Itemdn aqeyw / Pzmem aqeyw) 
III.  icnbmb {]kvXmh\bv¡v icn F¶pw sXämb {]kvXmh\bv¡v sXäv  F¶pw FgpXpI. 

IqSmsX sXämb {]kvXmh\sb(Isf) Xncp¯pIbpw thWw

 a.  {ZpXKXnbnepff Pze\¯nÂ Xm]w {]tbmKn¡msX Xs¶ ]ZmÀ°§Ä¡v Xo ]nSn¡p¶p.

  b. GXp Xc¯nepff AKv\n_m[sbbpw Peap]tbmKn¨v sISp¯mhp¶XmWv.

  c. Hcp Pzmebnse Gähpw NqSv IqSpXepff `mKw {]Imin¡m¯ taJebmIp¶p.

  d. Hcp \Ã CÔ\¯n\v Xmgv¶ Itemdn aqeyap≠mbncn¡Ww.

IV. tNcpw]Sn tNÀ¡pI:
 1) ss\{SPsâbpw kÄ^dnsâbpw HmIvsskUpIÄ - {]Imin¡p¶ (Zo]vX) Pzme

 2) ssPh hmXIw     - {]Imin¡m¯ Pzme

 3) FYnÂ BÂ¡tlmÄ    - A¾ ag

 4) aª \ndapff Pzme     - hmXICÔ\w

 5) \oe \ndapff Pzme     - {ZmhICÔ\w

aqey\nÀ®bw
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V.  jÀanfbpsS ssIhiw Xmsg ]dbp¶ ]ZmÀ°§Ä D≠ vv. Ahsb Pze\Imcn, Pze\ImcnbÃm¯h 

F¶n§s\ Xcw Xncn¡p¶Xmbn jÀanfsb klmbn¡pI.

DW§nb CeIÄ, s]t{SmÄ, dºÀ¡pgÂ, tNm¡p IjvWw, ISemkv

VI.  Hcp Xcw ]Xbp]tbmKn¨mWv F®bnÂ Xo ]nSn¡p¶Xns\ \nb{´W hnt[bam¡p¶Xv. F®bv¡v 
Xo ]nSn¡pt¼mÄ \nb{´n¡p¶Xn\v  Pew D]tbmKn¡m³ ]mSnÃ. AXv F´psIm ≠msW¶v \n 

§Ä¡v hniZoIcn¡m\mIptam ?

VII. ImcW§Ä \ÂIpI.

a. sshZyptXm]IcW§Ä DÄs¸Sp¶ AKv\n_m[ \nb{´n¡p¶Xn\v Pew D]tbmKn¡p¶nÃ.

b. Jc CÔ\§sf¡mÄ hmXI CÔ\§Ä ta³atbdnbhbmbn IcpXs¸Sp¶p. 
c.  I\w Ipdª XSnNofpIsf¡mÄ henb ac¡jW§Ä I¯n¯pS§p¶Xn\v [mcmfw 

kabsaSp¡p¶p.

d. acs¯¡mÄ as®® hfsc A\mbmkw I¯p¶p.

VIII.  atljpw IoÀ¯nhmk\pw Hcp ]co£Ww sNbvXpsIm≠ ncn¡pt¼mÄ Hcp _o¡dnÂ Pew 
NqSmt¡ ≠Xmbn h¶p. atljv XncnbpsS kao]¯pff PzmebpsS aª\nd¯nepff `mK¯mWv 
_o¡dns\ h¨v NqSm¡p¶Xv. F¶mÂ IoÀ¯nhmk\mIs« Gähpw _mlytaJebmb \oe\ndapff 

`mK¯mWv _o¡À h¨v NqSm¡p¶Xv. GXp _o¡dmbncn¡pw hfsc thK¯nÂ NqSmIp¶Xv ?

IX.  Xmsg sImSp¯n«pff kµÀ`§fnÂ F§s\bmWv \n§Ä Xo sISp¯p¶Xv ? sXcsªSp¯ 

coXnsb km[qIcn¡pI.

 1. Hcp ]m{X¯nepff NqSv F®bv¡v Xo ]nSn¡pt¼mÄ.

 2. ]ªnsIm ≠p ≠m¡nb Hcp XebnWbv¡v Xo ]nSn¡pt¼mÄ.

 3. acw sIm ≠p ≠m¡nb Hcp hmXnen\v Xo ]nSn¡pt¼mÄ.

 4. sshZypXn aqeap≠ mIp¶ Xo.

X. Xmsg sImSp¯n«pffhsb Jc, {ZmhI hmXI CÔ\§Ä F¶n§s\ Xcw Xncn¡pI.

s]t{SmÄ, IÂ¡cn, XSn, F®, {]IrXnhmXIw, LPG, tIm¡v, hm«ÀKymkv, ac¡cn, as®®

JcCÔ\w {ZmhICÔ\w hmXICÔ\w

XI. Xmsg X¶ncn¡p¶ CÔ\§fpsS kz`mh khntijXIsf XmcXays¸Sp¯n, X¶ncn¡p¶ 

tNmZy§Ä¡pff D¯c¯nsâ ASnØm\¯nÂ Gähpw khntijamb CÔ\s¯ sXcsªSp¡pI.

i) IÂ¡cn ii) as®®  iii) LPG
 (AXv \ÂIp¶ Xmt]mÀÖ¯nsâ Afsh{X? (]«nI 3.3 D]tbmKn¡pI)

 (AXv aen\oIcWw D ≠m¡ptam ?

 (AXv Ffp¸¯nÂ e`yamIp¶XmtWm ?

 (AXns\ kw`cn¡m\pw, Hcp Øe¯p \n¶pw asämcp Øet¯¡p sIm ≠ p             

     t]mIp¶Xn\pw A\mbmkambpw kpc£nXambpw km[n¡ptam ?

 (AXnsâ Itemdnaqeyw F{XbmWv ?
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XII. X¶ncn¡p¶ hnjb§fnÂ hnhmZn¡pI.
a. inemPmX CÔ\§Ä¡p ]Icw D]tbmKn¡mhp¶ Hcp khntij CXc DuÀÖ    
    t{kmXÊmtWm ssPh CÔ\§Ä ?

b.   {]ImikwtÇjW¯n\v ImÀ_¬ssUHmIvsskUv hmXIw AXy´mt]£nXamWv. 
F¶meXv BtKmf Xm]m[nIyw D ≠m¡p¶p.

 t{]mPIvSv
1)  \n§fpsS Npäpapff 5 hoSpIÄ hniZambn \nco£n¡pI. F{X hoSpIfnemWv LPG as®®, 

sshZypXn, hndIv, ssPhhmXIw, NmWIw F¶nh CÔ\ambn D]tbmKn¡p¶Xv F¶v I≠ p                
]nSn¡pI. AXn\ptijwXmsg sImSp¯n«pff ]«nIbnse A\ptbmPyamb tImf§fnÂ icn ( ) 
F¶v Ipdn¡pI. 

D]tbmKn¨ CÔ\§fpsS 

khntijXIÄ

CÔ\§fpsS Xc§Ä

LPG as®® sshZypXn XSn
ssPh 

hmXIw
NmWIw

]pI DXv]mZn 

¸n¡p¶Xv

DbÀ¶ AfhnÂ

anXamb AfhnÂ

Ipdª AfhnÂ

AhinjvS§Ä

D≠ m¡p¶Xv

DbÀ¶ AfhnÂ

anXamb AfhnÂ

Ipdª AfhnÂ

`£Ww ]mIw 

sN¿p¶Xn\mbn 

FSp¯ kabw

IqSpXÂ

anXamb

Ipd¨p

CÔ\¯nsâ 

hne

hne IqSnbXv

anXamb hne

Ipdª hne

\n§fpsS \nco£W§tfbpw ho«pSaØ³ \ÂInb ASnØm\ hnhc§tfbpw Bkv]

Zam¡n, ChbnÂ GsXms¡ CÔ\§sfbmWv.  \n§Ä \n§fpsS ho«mhiy§Ä¡mbn 

sXcsªSp¡p¶Xv ? F´psIm≠ v ?

ho«pSaØsâ t]cv : hmXnÂ \¼À :

 IqSpXÂ hniZmwi§Ä¡mbn 

 

 

 

 

imkv{Xob {]m[m\yapff kµÀint¡≠  Øe§Ä:

1. apcpK¸ sN«nbmÀ dnkÀ¨v skâÀ XmcmaWn, sNss¶.

2. AKv\nia\ c£m {]hÀ¯\ tI{µw

]pkvXI§Ä

1. Chemistry-Facts, Patterns and Principles - Kneen, Rogers and    
   Simpson (ELBS), The Language Book  Society

2. Framework of Science –  Paddy Gennom, Oxford University Press, New Delhi 

sh_vsskäpIÄ

http://www.einstrumentsgroup.com

http://www.en.wikipedia.org/wiki/combsustion

http://www.chem.csustan.edu./consumer/fuels
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4.1. Xm]w

shÅw Xnfbv¡p¶ ]m{X¯nÂ Hcp kväoÂ kv]qWns\ ap¡n hbv¡pI. F´mWv \n§Ä \n 
co£n¨Xv ? Ipd¨v kabw Ignbpt¼mÄ kv]qWnÂ ]nSn¡m³ ]äm¯ hn[w NqSv A\p`hs¸Sp¶p. 
F´mWv kw`hn¨Xv ?  Xnf¨psIm   ≠ncn¡p¶ shÅw AXnse Xmt]mÀÖs¯ kv]qWnte¡v ssIamäw 
sNbvXp. \½Ä sFkv¡«bnÂ sXmSpt¼mÄ XWp¸v A\p`hs¸Sp¶p. ChnsS \½psS icoc¯nse 
Xmt]mÀÖw sFkv¡«bntebv¡v ssIamäw sN¿s¸«p. 

 NqSv AsÃ¦nÂ XWp¸v F¶ohnImc§sf  P\n¸n¡p¶Xpw NqSpÅ hkvXphnÂ \n¶pw 
XWp¯ hkvXphntebv¡v ssIamäw sN¿s¸Sp¶Xpamb HcpXcw DuÀÖamWv Xm]w.

4.1.1 Xm]¯nsâ DdhnS§Ä:

1. kqcy³ 

kqcy³ \ap¡v {]Imiw Xcp¶p CXv \ap¡v NqSv Xcp¶ntÃ ? 

1. kqcycivanIÄ¡`napJambn Hcp temlIjvWs¯ hbv¡pI. Ipd¨v an\n«pIÄ¡ptijw B 
temlIjvWs¯ sXm«p t\m¡pI. Fs´¦nepw hyXymkw \n§Ä¡v A\p`hs¸Sp¶pt≠ m? AsX 

2. Pze\w (Combustion)

IÂIcn, as®®, XpS§nbh I¯pt¼mÄ AhbnÂ \n 
¶pw Xm]w D ≠mIp¶p. 

Chsb inemPmXC\v[\§Ä F¶v hnfn¡p¶p. 
F´psIms ≠¶mÂ e£¡W¡n\v hÀj§Ä¡v ap³]v      
\in¨pt]mb kky§fpsSbpw P´p¡fpsSbpw AhinjvS 
§Ä `qanbv¡SnbnÂs¸«mWv Cu CÔ\w D ≠mbXv.

3.8x1026  PqÄ Xmt]mÀÖamWv kqcy³ \ap¡v  Hcp sk¡³dnÂ 
Xcp¶Xv. Cu DuÀÖw D ≠mIp¶Xv AWptI{µ kwtbmP\¯nÂ \n¶pamWv. 

Xmt]mÀÖ¯nsâ {]mYanI DdhnSw kqcy\mWv. kqcy\nÃmsX `qanbnÂ 
Pohsâ \ne\nÂ¸v Akm[yamWv. kqcy\nepÅ A[nIbfhv Xm]s¯ Hcp 
amäp DuÀÖambn D]tbmKs¸Sp¯m³ km[n¡pw. kutcmÀÖ Ip¡dpIÄ, 
kutcmÀÖ loädpIÄ IqSmsX {Kma{]tZi§fnÂ sshZypXn \ÂIp¶Xn   
\pw kutcmÀÖw Ct¸mÄ D]tbmKs¸Sp¯p¶p.

DuÀÖs¯ Af¡m\p]tbmKn¡p¶ am{X PqÄ BIp¶p.

IqSpXembn Adnbm³

Nn{Xw 4.1. kqcy³

Nn{Xw 4.2. IÂ¡cn Xo

AXv NqSv ]nSn¨ncn¡p¶p.  

2. Ipd¨v kabw kqcy{]Imi¯nÂ \ap¡v                                     
\nÂ¡mw XebnÂ sXm«p t\m¡pI. NqSmIp¶Xmbn 
tXm¶p¶ntÃ?  

3. \«p¨ kab¯v ImenÂ ]mZc£IÄ CÃmsX \
ap¡v \S¡m³ Ignbptam? Xd NqSpÅXv ImcWw 
\S¡p¶Xv kpJ{]ZaÃ. 

 kqcy\nÂ \n¶pw {]Imi¯n\p]cn Xm]hpw 
e`n¡p¶psh¶v CXnÂ \n¶v \ap¡v a\knem¡mw.



Xm]hpw {]Imihpw

143

3. LÀjWw

ssiXyIme¯v \ap¡v XWp¸v A\p` 

hs¸Sp¶p. \½Ä ssI¿pIÄ Dckpt¼mÄ NqSv 

A\p`hs¸Sp¶p. Dckp¶ thKX Iq«pt¼mÄ 

Xm]ap ≠mIp¶XpwIqSp¶p. LÀjWw sIm ≠mWv 

c≠ v hkvXp¡Ä ]ckv]cw Dckpt¼mÄ Xm]ap

≠mIp¶Xv. 

{]mNo\ a\pjy³ LÀjW¯neqsS Xos¸mcn 

D≠ m¡n. Nne kab¯v AhÀ IqÀ¯ IÃpIsf 

Dcknbpw Xobp≠ m¡nbncp¶p.

4. sshZypX {]hmlw

Hcp NmeI¯neqsS sshZypXn  {]hln¡p 

t¼mÄ Xmt]mÀÖw D≠ mIp¶p. Cu XXzw A\p 

kcn¨mWv PeloäÀ, CkvXncns¸«n, sshZypX 

sIänÂ XpS§nbh {]hÀ¯n¡p¶Xp.

Nn{Xw 4.4. Im«pXo

Nn{Xw 4.5. sshZyX sIänÂ

Nn{Xw 4.3. Xos¸mcn D≠ mIp¶Xv

{]hr¯n 4.1          Rm³ sN¿p¶p

F\n¡mhiyw: aq¶v henb In®§Ä, sFknsâ XWp¸pshÅw, NqSp shÅw, ss] v̧ shÅw

1.  Rm³ aq¶v henb In®§Ä FSp¡p¶p. Hcp In®¯nÂ sFkv t]mse XWp¯ shÅhpw Hcp In®¯nÂ 
NqSpshÅhpw Hcp In®¯nÂ ss] v̧ shÅhpw Rm³ Hgn¡p¶p.

2.  Rm³ Hcp ssI sFkv t]mse XWp¯ shÅ¯nepw atä ssI NqSv shÅ¯nepw Ipd v̈ t\cw hbv¡p¶p. 

3.  Fsâ ssIIsf ]pds¯Sp¯n«v ss] v̧ shÅancn¡p¶ In®¯nÂ ap¡p¶p. 

4.  sFkv t]mse XWp¯ shÅ¯nencp¶ ssIbv¡v ss] v̧ shÅw NqSmbpw AtX ss] v̧ shÅw atä 
ssIbv¡v XWp¯Xmbpw A\p`hs¸Sp¶p. 

5.  kv]Ài\w sIm≠ v Hcp hkvXphnÂ AS§nbncn¡p¶ Xmt]mÀÖs¯ IrXyambn ]dbm³ ]änsÃ¶v Rm³ 
A\pam\n¡p¶p.

Xmt]mÀÖs¯ ImWm³ km[n¡pIbnÃ. 

F¶mÂ A\p`hn¡m³ Ignbpw.

4.1.2 hkvXp¡fpsS NqSpw XWp¸pw
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Xm]am]n\n

NqSpw XWp¸pw A\p`hthZyamIp¶Xv _

Ôs¸«ncn¡p¶Xn\mÂ Dujvamhv Af¡m³ 

\mw Xm]am]n\nIÄ D]tbmKn¡p¶p. F´v 

ASnØm\¯nemWv Xm]am]n\nIÄ \nÀ½n 

¨ncn¡p¶Xv?

{]hr¯n 4.2        Rm³ sN¿p¶p

 

Xm]am]n\nIfpsS \nÀ½mW¯nÂ D]

tbmKn¨ncn¡p¶ XXzw CXmWv.

 GItZiw FÃm sSenhnj³ Nm\

epIfnsebpw hmÀ¯mhnt£]Ww Ahkm\n 

¸n¡p¶Xv Nne {][m\ \Kc¯nse A¶s¯ 

Znhks¯ DbÀ¶ Xm]\nebpw Xmgv¶ Xm] 

\nebpw Adnbn¨psIm≠ mWv. Nne Nm\enÂ 

Dujvamhns\ skÂjykv F¶ ]Zhpw aäp Nne 

Nm\enÂ ^mc³loäv F¶ ]Zhpw D]tbmKn¨v  {]

Xn]mZn¡p¶p. F´mWv hyXymkw? skÂjykv, 

^mc³loäv F¶o {]mamWnIamb c≠ v ]Z§fpw 

Dujvamhf¡m³ D]tbmKn¡p¶p. 

Xm]am]n\nIÄ¡v Dujvamhv Af¡m³ c≠ v 

hyXykvX tXmXpIÄ D≠ v.

 a) skâot{KUv AYhm skÂjykv tXmXv.

 b) ^mc³loäv tXmXv.

Xmt]mÀÖs¯ ImWm³ km[n¡pIbnÃ. 

F¶mÂ A\p`hn¡m³ Ignbpw. Xmt]mÀÖs¯ 

Af¡m³ \½Ä D]tbmKn¡p¶ ̀ uXnI Afhns\ 

Dujvamhv (Temperature) F¶p ]dbp¶p. Hcp 

hkvXphnepÅ NqSnsâ AYhm XWp¸nsâ \ne 

Dujvamhn\mÂ Af¡s¸Sp¶p. 

4.1.3 Xm]hpw Dujvamhpw 5.  Ipgense shÅ n̄sâ DbÀ¨ 
Dujvamhnsâ AfhmIp¶psh¶v Rm³ 
Xncn̈ dnbp¶p.

6.  Rm³ Ip ņsb XWp ņ¡m³ hbv¡p¶p. 
Ipgense Pew Xmgv¶phcp¶Xv Rm³ 
ImWp¶p. 

Rm³ A\pam\n¡p¶Xv:

{ZmhI§Ä NqSm¡pt¼mÄ hnIkn¡p 
Ibpw XWp¡pt¼mÄ kt¦mNn¡pIbpw 
sN¿p¶p.

F\n¡mhiyw:  Hcp I®mSn Ip¸n, Hcp 
ZzmcapÅ tImÀ¡v, ajn, 
CSp§nb I®mSn¡pgÂ

1.  Hcp I®mSn Ip¸nbnÂ Ipd v̈ ajn Rm³  
FSp¡p¶p. F¶n«v shÅw \ndbv¡p¶p. 

2.  Hcp ZzmcapÅ tImÀ¡v D]tbmKn v̈ 
AXns\ Cdp¡ambn aqSnbXn\ptijw 
Zzmcw hgn t\cnb I®mSn Ipgens\ 

Xmgv̄ n hbv¡p¶p.

IqSpXembn Adnbm³

sIÂhn³ kvsIbnÂ

 (  SI Afhv k{¼Zmb¯nÂ Dujvamhnsâ 
am{X sIÂhn\mWv.

 (  sIÂhn³ kvsIbnens\ Dujvamhnsâ ]c 
aamb AfhptImse¶pw ]dbp¶p.

 ( sIÂhn³ kvsIbnenÂ 0 K  = - 2730C

 (  0 K (sIÂhn³) tIhe]qPyw F¶pw 
Adnbs¸Sp¶p.

3.  Xnf ņ̈  shÅapÅ ]m{X n̄Â Rm³ 
I®mSn Ip ņsb hbv¡pt¼mÄ \ndapÅ 
shÅw I®mSn¡pgÂ hgn Dbcp¶p.

4.  shÅw NqSmbn hnIkn̈ Xn\memWv I®mSn 
IpgÂ hgn DbÀ¶Xv F¶v Rm³ a\
Ênem¡n. 
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skÂjykns\ ^mc³loäm¡n amäm³ \mw Cu _Ôw D]tbmKn¡p¶p.

C
100

(F-32)
180

=

an¡hmdpw FÃm sXÀtamaoädnepw ckamWv 
D]tbmKn¡p¶Xv Fs´¶mÂ

1. Xnf¡apÅXpw {]Imis¯    
 IS¯nhnSm¯XpamWv. 

2. ¥mknÂ H«n¸nSn¡p¶nÃ. 

3. Xm]¯nsâ \sÃmcp NmeIamWv. 

4. hfsc sNdnb DujvahyXnbm\¯n\v CXv  
 henb hnImks¯ ImWn¡p¶p. 

5. CXv GImXvaIambn hnIkn¡p¶p. 

  Nne Xm]am]n\nIfnÂ BÂ¡tlmÄ 
DtbmKn¡p¶p.

ckhpw BÂItlmfpw sXÀtamaoäÀ 
{ZmhI§fmbn D]tbmKn¡p¶Xv F´p 
sIm≠ v? 

sXÀtamaoädnÂ AfhpIsf ASbmfs¸Sp¯p¶Xnsâ ASnØm\¯nÂ c≠ v \nivNnX _nµp¡Ä 
D≠ v. 

Chsb DbÀ¶ \nÝnX_nµp F¶pw Xmgv¶ \nÝnX_nµp F¶pw hnfn¡p¶p. Cu c≠ v \nÝnX    
_nµp¡Ä X½nepÅ AIes¯ Xpey F®w Un{KnIfmbn hn`Pn¨ncn¡p¶p. 

 Xmgv¶ \nÝnX _nµp F¶Xv ip²amb sFknsâ {ZhWm¦amWv.

DbÀ¶ \nÝnX _nµpsh¶Xv Pe¯nsâ IzY\m¦amWv.

‘C’ :  F¶Xv skÂjykv Xm]am]n\nbnÂ ImWn¨ncn¡p¶ Afhv.

‘F’  :  F¶Xv ̂ mc³loäv  Xm]am]n\nbnÂ ImWn̈ ncn¡p¶ Afhv.

Nn{Xw 4.6. 

Dujvamhv 

kvsIbnepIÄ

DbÀ¶ \nÝnX 
_nµp

Xmgv¶ \nÝnX 
_nµp

hn`P\§fpsS F®w

skÂjykv 1000 C 00   C 100

^mc³loäv 2120 F 320 F 180

Nn´n¡pI



4 DuÀÖX{´w

146

IqSpXembn Adnbm³

]co£Wimebnse Xm]am]n\n

XSn¨ `n¯nbpÅ 

I®mSnbmÂ \nÀ½nXamb Hcp 

temanI IpgemWv ]co£Wime 

Xm]am]n\n. Hcä¯v knen ≠À 

BIrXnbnepÅ Hcp _Ä_v 

D≠ v. _Ä_nepw X≠ nsâ Iptd 

`mK¯pw ckw \nd¨n«p≠ v. hmbp 

\o¡w sNbvXtijw apIÄ`mKw 

AS¨ncn¡p¶p. AfhpIÄ 

-100C apXÂ 1100C hsc A¦\w 

sNbvXn«p≠ v. 

 _Ä_ns\ NqSpshÅ 

¯nÂ Xmgv¯pt¼mÄ _Ä_n 

se ckw hnIkn¡p¶p. F¶n«v 

IpgÂ hgn apIfnte¡v Dbcp 

¶p. Ipgense ck¯nsâ \ne 

NqSpshÅ¯nsâ Xm]s¯ \

ÂIp¶p.

XSn¨ I®mSn¡pgenÂ Un{KnIÄ A¦\w 

sNbvXn«pÅ kpjnct¯mSp IqSnb temanI 

IpgemWv CXv. CXnsâ Hcä¯v knen ≠À 

BIrXnbnepÅ _Ä_v D≠ v. Cu IpgenÂ \n ¶v 

hmbphns\ \o¡w  sNbvXXn\ptijw atä A{Kw 

aqSnbncn¡p¶p. _Ä_pw X ≠nÂ Hcp `mKhpw 

ckw sIm≠ v \nd¨ncn¡p¶p. _Ä_n\v Aev]w 

apIfnÂ Hcp kt¦mNap≠ v.  CXv  ckw ho ≠pw 

_Ä_nte¡v t]mIp¶Xv XSbp¶p. ck \nc¸nsâ 

Afhv tcmKnbpsS Dujvamhns\ ImWn¡p¶p. 

Xm]am\nbnÂ 350C apXÂ 420Chsc A¦\w 

sNbvXncn¡p¶p. km[mcW icoc Dujvamhv 

36.90C (98.40F) CXv a\pjysâ icoc Dujvamhv 

Af¡m³ D]tbmKn¡p¶p. Xm]am]n\n bnÂ 

CXns\ kqNn¸n¡m³ Hcp A¼Sbmfhpw D≠ v. 

^mc³loäv A¦\apÅ sshZy Xm]am]n\n 

IÄ e`yamWv. ^mc³loäv skÂjykv F¶o c≠ v 

A¦\§tfmSv IqSnbhbpw e`yamWv.

4.14 Dujvamhv Af¡p¶Xv

Nn{Xw 4.7. 

Nn{Xw 4.8.

Ct¸mÄ \mw UnPnäÂ 

Xm]am]n\nbmWv D]tbmKn 

¡p¶Xv. I®mSntbm cktam 

AS§nbn«nÃm¯ Hcp CeIv 

t{SWnIv D]IcWamWv Un 

PnäÂ Xm]am]n\n. CXv DS 

bm¯Xpw D]tbmKn¡m³ kpc 

£nXhpambXmWv.

tcmKnbpsS I£¯ntem 

hmbntem CXv h¨v Hcp _o¸v 

i_vZw tIÄ¡p¶p.

At¸mÄ kwJymcq]¯n 

epÅ {]ZÀin\nbnÂ \n¶pw 

Dujvamhv hmbn¨dnbmw.

sshZyXm]am]n\n

\ap¡v tcmKw hcpt¼mÄ, \mw tUmIvSsd 

kao]n¡mdp≠ v. \½psS icoc Xm]\ne ]cntim[n 

¡pIbmWv tUmIvSÀ BZyambn sN¿p¶Xv. 

At±lw CXv sN¿p¶Xv Hcp sshZy Xm]am\nbpsS 

klmb¯memWv. Hcp sshZy Xm]am]n\nbpsS \nÀ 

½mWs¯¡pdn v̈ \ap¡v ]Tn¡mtam?
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{]Imihpw Ccp«pw:
{]Imiw F¶Xv Hcp Xc¯nepÅ DuÀÖamWv. AXv ImgvNbpsS DWÀhns\ \ap¡v {]Zm\w 

sN¿p¶p. {]ImianÃmbva Ccp«ns\ D ≠m¡p¶p. hkvXp¡sf ImWp¶Xn\v AXnÂ \n¶pÅ {]Imiw 
I®pIÄ kzoIcn¡Ww. 

4.2.1 {]Xn^e\w 

kpXmcy hkvXphmb  sXfnª kv^SnI¯nÂ {]Imiw ]Xn¡pt¼mÄ AXv B kv^SnIw hgn IS¶v 
sNÃp¶p. F¶ncp¶mepw AXmcy hkvXp¡fmb tai Itkc apXembhbnÂ {]Imiw ]Xn¡pt¼mÄ 
AhbnÂ NneXv Xncn¨p hcp¶p≠ v.

Hcp {]Xe¯nÂ {]Imiw X«n Xncn¨p hcp¶Xns\bmWv {]Xn^e\w F¶v hnfn¡p¶Xv. 

cm{XnbnÂ FSp¯ \Kc¯nsâ Cu Nn{Xw t\m¡pI. FÃm hnf¡pIfpw AWbv¡pIbmsW¦nÂ 
\Kcw F§s\bncn¡psa¶p \n§Ä¡v k¦Â¸n¨p t\m¡m³ Ignbptam? \n§Ä¡v Fs´¦nepw 
ImWm³ km[n¡ptam ? 

 {]Imiw CsÃ¦nÂ \ap¡v hkvXp¡sf ImWm³ km[n¡ptam? {]Imiw CsÃ¦nÂ \ap¡v 
Hcp hkvXphns\bpw ImWm³ km[n¡nÃ.

\mbbpsSbpw FÃn³ IjvW¯nsâbpw IY 
Hcp Znhkw Hcp \mb hmbnÂ FÃn³ IjvWt¯mSv 

IqSn Hcp]me n̄eqsS IS¶pt]mhpIbmbncp¶p. s]
s«¶vAXv XmsgbpÅ shÅ n̄Â t\m¡nbt¸mÄ 
asämcp \mbAXnsâ hmbnÂ Hcp FtÃmSv IqSn \nÂ 
¡p¶Xv I ≠p. sImXnaq¯ \mb c ≠mas¯ FÃpw 
IqSn kź am¡Wsa¶v XoÀ¨bm¡n. 

atä \mbsb `bs¸Sp n̄bmÂ AXnsâ 
hmbnencn¡p¶ FÃv IqSn X\n¡v e ǹ¡psa¶ 
hnNmc n̄Â AXv Dds¡ Ipc¨p. ]mhw! FÃn³ 
IjvWw shÅ n̄Â hoWp. sImXn]q ≠ \mb  
AXym{Kl¯mÂ Xsâ kź w hmbnencp¶ FÃns\
IqSn \jvSs¸Sp n̄. 

 \mb shÅ n̄Â I ≠Xns\¡pdn̈ v \n§Ä 
F´mWv hnNmcn¡p¶Xv ? 

\mb hnNmcn̈ p shÅ n̄Â I ≠Xv thsdmcp     
\mb BsW¶v. F¶mÂ AXv shÅ n̄Â I≠ Xv 
shÅ n̄Â {]Xn̂ en̈  AXnsâ kź w {]Xn_nw_
amWv.

Nn{Xw 4.9.

Nn{Xw 4.10. .

4.2 {]Imiw 



4 DuÀÖX{´w

148

 

sImSp¯n«pÅ Nn{X§sf \ap¡v  \nco£n¡mw 

HcphkvXphnsâ X\n ]IÀ¸mbn \mw ImWp¶ H¶ns\ 

AXnsâ {]Xn_nw_w F¶v ]dbmw. 

{]Xn_nw_¯nsâ ImcWw F´mWv ? 

{]Imi¯nsâ {]Xn^e\w {]Xn_nw_s¯ 

D ≠m¡p¶p.

4.2.2 ZÀ¸Ww

Hcp ZÀ¸Ww F¶mÂ F´mWv ? 

 XeapSn NoIpt¼mgpw AYhm apJw 
IgpIpt¼mgpw \ntXy\ \½psS  {]Xn_nw_s¯        \mw 
ZÀ¸W¯nÂ ImWmdp≠ v. \½psS  {]Xn_nw_s¯ Hcp 
ZÀ¸W¯nÂ ImWmw. F¶mÂ Hcp km[mcW kaXe 
I®mSnbntem, Hcp ac¡jvW¯ntem AsÃ¦nÂ Hcp 
IÃntem ImWm³ IgnbnÃ F´psIm≠ v ? 

  CXv F´psIms≠ ¶mÂ ZÀ¸W¯nÂ ]
Xn¡p¶XnÂ IqSpXÂ {]Imihpw {]Xn ^en¡p¶Xn 
\memWv. F¶mÂ aäv hkvXp¡Ä A[nIambn {]
Imis¯ {]Xn^en¸n¡nÃ. 

 ZÀ¸Ww  F¶Xv Hcp an\pkamb {]XeamWv. 
AXnÂ  ]Xn¡p¶ FÃm {]Imis¯bpw AXv {]Xn 
^en¸n¡p¶p. 

 an¡hmdpw ZÀ¸W§Ä kv^SnIw sIm≠ v       
\nÀ½nXamWv. kaXeambncn¡p¶ Hcp ZÀ¸Ws¯ 
kaXe ZÀ¸Ww F¶v hnfn¡mw.

{]hr¯n 4.3   R§Ä sN¿p¶p

R§Ä¡mhiyw:   Hcp kv^SnIIjvWw, 

Hcp ZÀ¸Ww, Hcp 

shÅ¡Semkv

1. hkvXp¡fne kqcy{]Imiw ]Xn 

¡p¶ hn[¯nÂ Hmtcm hkvXphns\

bpw R§Ä ]nSn¡p¶p. {]Xn^en¡p¶    

{]Imis¯ `n¯nbnÂ hogv¯p¶p.

2. ZÀ¸Ww A[nI AfhnÂ {]Imis¯ 

{]Xn^en¸n¡p¶Xmbpw ISemkv Ip 

dª AfhnÂ {]Xn^en¡p¶Xmbpw 

R§Ä Is ≠¯p¶p. 

Htcm hkvXphpw hyXykvX AfhpIfnÂ 

{]Imis¯ {]Xn^en¸n¡p¶psh¶v 

R§Ä A\pam\n¡p¶p.

XmPvalmÂ sagpIpXncn 

Acb¶w 
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{]hr¯n 4.5         R§Ä \nco£n¡p¶p

R§Ä¡mhiyw: R§Ä¡mhiyw Hcp ZÀ¸Ww, Hcp 

sagpIpXncn

1. kaXe ZÀ¸W¯n\p ap¶nÂ Hcp sagpIpXncn 

hbv¡pI. 

2. ZÀ¸W¯nse {]Xn_nw_s¯ \nco£n¡pI. 

3. ZÀ¸W¯n\v ]pdInembn Hcp Xnc (Screen) 
hbv¡pI.

4. Ct¸mÄ \ap¡v Cu {]Xn_nw_w XncbnÂ 

In«p¶pt ≠m? 

CÃ, \ap¡nt¸mÄ {]Xn_nw_w e`n¡p¶nÃ. 

I®mSnbpsS DÅnÂ ImWm³ km[n¡p¶Xpw XncbnÂ 

e`n¡m¯Xpamb C¯cw _nw_§sf anYym_nw_w 

F¶p hnfn¡mw. 

kaXe ZÀ¸W¯nÂ D ≠mIp¶ {]Xn_nw_w Ft¸mgpw hkvXphnsâ Afhn\v kaambncn¡p 
sa¶v R§Ä A\pam\n¡p¶p.

{]hr¯n 4.4         R§Ä \nco£n¡p¶p

anYym_nw_w Ft¸mgpw \nhÀ¶XmWv.

kaXe ZÀ¸W¯mÂ D ≠mIp¶ {]Xn_nw_w Ft¸mgpw anYybpw \nhÀ¶XpamWv.

R§Ä¡mhiyw: Hcp ZÀ¸Ww  

1. \ap¡v Hcp ZÀ¸W¯nsâ ap³]nÂ \nÂ¡mw. 
F¶n«v \½psS {]Xn_nw_s¯ \nco£n¡mw. AXv 
hen¸apÅXmtWm AtXm sNdpXmtWm ? 

2. ZÀ¸W¯nsâ ap¶nÂ \n¶v sasÃ ]nt¶m«v 
\o§pI {]Xn_nw_¯nsâ AfhnÂ F´v 
kw`hn¡p¶p 

3. AXv amdp¶pt≠ m? 

4. {]Xn_nw_w Hcp amähpw kw`hn¡msX AtX 
AfhnÂ Ccn¡p¶p.

IqSpXembn Adnbm³

 (  ZÀ¸W§fpsS ]n³`mK¯v shÅn sIm ≠pÅ Hcp t\cnb ]Set¯msSm¸w Nph¸v AYhm 
Hmd©v s]bnâv ]qinbncn¡p¶p. shÅn {]Xes¯ s]bnâv aqSpIbpw t]mdepItfÂ¡msX 
kwc£n¡pIbpw sN¿p¶p.

 (  \n§Ä ZÀ¸W¯nÂ t\m¡pt¼mÄ shÅn ]qinb {]Xe¯nÂ\n¶pw {]Xn^en¡p¶  {]ImiamWv 
\n§fpsS I®pIfnÂ F¯p¶Xv. {]Xn_nw_w ZÀ¸W¯nsâ ]pdInembn«mWv e`n¡p¶psh¶ {]
XoXn \ÂIp¶p. 

kaXe ZÀ¸W¯mÂ D ≠mIp¶ {]Xn_nw_§fpsS kz`mhs¯ \ap¡v At\zjn¨v Is ≠¯mw. 
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R§Ä¡mhiyw: Hcp ZÀ¸Ww, HcpI«nbpÅ shÅ¡Semkv 

1. Hcp I«nbpÅ shÅ¡Semkv \ap¡v FSp¯v AXnÂ   

        VII F¶v FgpXmw 

2. AXns\ ZÀ¸W¯n\v ap¶nÂ hbv¡pI. 

3. ZÀ¸W¯nÂ AXv IIV F¶v BhnÀ`hn¡pw. 

Hcp Bw_pe³knsâ ap¶nse hyXykvX 
A£c§sf \n§Ä {i²n¨n«pt ≠m? 

kXy¯nÂ AXv AMBULANCE 
F¶  hm¡ÃmsX thsdm¶paÃ. ap¶nepÅ 
hml\§fnse ss{UhÀamÀ¡v AhcpsS ]n 
¶nepÅXns\ ImWp¶ ZÀ¸W¯nÂ hm¡ns\ 
icnbmb coXnbnÂ ImWm\mbn FgpXnbXmWv.

{]hr¯n 4.6        R§Ä \nco£n¡p¶p

4. ]mÀiznI hn]cybw \S¡p¶p. 

5. ZÀ¸W¯nsâ ap¶nÂ Ct¸mÄ \nÂ¡pI. 

F¶n«v \n§Ä \n§fpsS \mknIsb heXp ssI 

sIm≠ v  sXmSpI. ZÀ¸W¯nÂ \n§Ä ImWp¶Xv 

F´mWv ? 

6. ZÀ¸W¯nÂ \n§fpsS {]Xn_nw_w 

ImWp¶p. ]t£ \mknIsb CSXpssI sIm≠ v 

sXmSp¶Xmbn«mWv ImWp¶Xv. 

ZÀ¸W¯nÂ heXv CSXmbpw CSXv heXmbpw 

ImWp¶Xv. Cu kz`mhs¯ ]mÀiznI hn]cybw 

F¶p ]dbp¶p. 

7. XeIogmbn«mtWm {]Xn_nw_w ImWp 

¶Xv  ?  CÃ! {]Xn_nw_w \nhÀ¶XmWv 

Hcp kaXe ZÀ¸W¯nÂ D≠ mIp¶ {]Xn_nw_w FÃmbvt¸mgpw XncÝo\ambn \nhÀ¶Xmbncn¡pw. 

kzbw ]cntim[n¡pI

(i)
(ii)
1. C¯cw ZÀ¸W ktµi§Ä F´mWv 

Dt±in¡p¶Xv ? 

2. \n§fpsS kz´w ZÀ¸W ktµi§Ä \n 

§Ä FgpXpI.

KEEP QUIET
PLEASE SIT DOWN

IqSpXembn Adnbm³

apgph³ {]Xn_nw_w ImWp¶Xn\v ZÀ¸Ww 
\n§fpsS Dbc¯nsâ ]IpXnsb¦nepw 
D≠mbncn¡Ww.

Nn{Xw 4.11 Bw_pe³kv 
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4.3 tKmfob ZÀ¸W§Ä

I®\pw Iaebpw AhcpsS A¯mg¯n      
\pth≠ n Im¯ncn¡pIbmWv. I®³ Xsâ           
]pXnb kväoÂ ]m{Xw DbÀ¯n Ahsâ {]Xn          
_nw_s¯ t\m¡n Ah³ IaetbmSv ]dªp,. 
"]m{X¯nse {]Xn^e\w ImcWw F\n¡v Fsâ 
{]Xn_nw_s¯ ImWm³  km[n¡p¶psh¶v \
ap¡n¶v CXns\ ]än \½psS ¢mknÂ ]Tn¡mw". 

 Iae Hcp ]pXnb kväoÂ kv]q¬ 
FSp¯n«v ]dªp “t\m¡p I®m F\n¡pw 
Fsâ {]Xn_nw_s¯ ImWm³ km[n¡p¶p. Cu 
kv]qWpw Hcp ZÀ¸Wambn {]hÀ¯n¡p¶p”. 

 AXmbXv ZÀ¸W§Ä AXymhiyambn 
kaXeambncn¡Wsa¶nÃ. tKmfob{]Xe§fpw 
ZÀ¸W§fmbn {]hÀ¯n¡mdp ≠v. 

 \n§fpsS {]Xn^e\s¯ Hcp an\p 
kamb kväoÂ kv]qWnÂ t\m¡pI kv]qWnsâ 
c≠ v {]Xe§pfw \ÂIp¶Xv Htc Xc¯nepÅ  
{]Xn_nw_§ftWm?

{]hr¯n 4.7         R§Ä \nco£n¡p¶p

ZÀ¸W¯nsâ ap¶nepÅ hkvXphnsâ {]Xn_nw_w AtX Zqc¯nÂ ZÀ¸W¯nsâ    
]n¶nembn e`n¡p¶p.

R§Ä¡mhiyw:  sNdnsbmcp kaXe ZÀ¸Ww,  
BteJ ISemkv, ambv¡p¶ 
dºÀ 

1. Hcp BteJ ISemkv sNdnb \ofapÅ 
kaXe ZÀ¸W¯n\p ap¶nÂ hbv¡pI. 

2. BteJ¡Semknsâ {]Xn_nw_s¯ 
ZÀ¸W¯n\I¯v ImWm³ km[n¡p¶p. 

3. Hcp ambv¡p¶ dºÀ AsÃ¦nÂ aqÀ¨ 
hcp¯p¶ D]IcWw c ≠mas¯ tcJbnÂ 
hbv¡pI.   

4. ZÀ¸W¯n\Is¯ {]Xn_nw_s¯ 
t\m¡pI. 

5. ambv¡p¶ dºdns\ kvYew amän amän h¨v {]
Xn_nw_¯nsâ kvYm\s¯ Hmtcm XhWbpw 
\nco£n¡pI. 

AhXe ZÀ¸Ww D¯e ZÀ¸Ww 
Nn{Xw 4.12. 

Nne ZÀ¸W§Ä¡v {]Xn^e\ {]Xe§Ä 

kaXeambn«pw aäv NneXn\v s]mÅmbmbn«pw 

thsd  NneXn\vDÅpXÅnbXmbn«pw Ccn¡p¶p.  

DÅpIpgnª {]Xn^e\ {]Xet¯mSpIqSnb 

ZÀ¸Ws¯ AhXe ZÀ¸Ww F¶pw DÅpXÅnb 

{]Xn^e\ {]Xet¯mSpIqSnb ZÀ¸Ws¯ 

D¯e ZÀ¸Ww F¶pw ]dbp¶p. Chsb hfª 

ZÀ¸W§Ä F¶p ]dbp¶p.

6. ZÀ¸W¯n\pw {]Xn_nw_¯n\pw CSbnepÅ  Zqc¯n\pw ZÀ¸W¯n\v ap³]nepÅ hkvXphn  
\pw X½nÂ Fs´¦nepw _Ôw Dt ≠m?
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Nn{X§fnÂ ZÀ¸W§fpsS Nn{XoIcWw 

kzbw ]cntim[\ 
tKmf¯nsâ `mK§fmb hfª 

ZÀ¸W§sf b & c bnÂ h¨n«v \ap¡v 

AXns\ ]qÀ¯nbm¡mw.

hfª GsXmcp {]Xehpw Hcp tKmf¯nsâ 

`mKamWv AXn\mÂ D¯e AhXe ZÀ¸W§sf 

tKmfob ZÀ¸W§Ä F¶v ]dbp¶p.

kzbw ]cntim[\

Hcp dºÀ ]´v FSp¯v I¯n D]

tbmKn¨v AXns\ c≠ mbn apdnbv¡pI. apdn¨p 

amänbXnsâ DÄ`mKs¯ AhXew F¶pw ]pdw 

`mKs¯ D¯ew F¶pw ]dbp¶p.

D¯e AhXe ZÀ¸W§Ä Hcp tKmf¯nsâ 
`mK§Ä BsW¶v Ct¸mÄ \n§Ä¡v t_m 
²ys¸t«m? {]Imiw tKmfob ZÀ¸W§fnÂ 

hogpt¼mÄ F´p kw`hn¡p¶p.? 

AhXe ZÀ¸W¯mÂ {]Xn^en¸n¡s¸« 
{]ImiIncW§Ä Hcp _nµphnÂ tI{µoIcn 
¡s¸Sp¶p (A`nkcn¡p¶p) F¶mÂ D¯e 
ZÀ¸Ww {]ImiIncW§sf {]Xn^e\ ¯n\p 
tijw hyXnNen¸n¡p¶p.

c ) D¯e ZÀ¸Wwb) AhXe ZÀ¸Wwa ) kaXe ZÀ¸Ww

AhXe ZÀ¸Ww 

{]hr¯n 4.8       R§Ä \nco£n¡p¶p

R§Ä¡mhiyw:  Hcp AhXeZÀ¸Ww, Hcp 

shÅISemkv 

1. Hcp AhXe ZÀ¸Ws¯ kqcy\v 

A`napJambn R§Ä ]nSn¡p¶p. 

ZÀ¸W¯nÂ {]Xn^en¨ {]Imi 

IncW§sf Hcp t]¸dnÂ tI{µo 

Icnbv¡m³ {ianbv¡p¶p. 

2. \Ã {]Imiamb Hcp _nµp In«p 

¶Xphsc t]¸dns\ {IaoIcn¡pI.  

3. bYmÀ°¯nÂ. {]Imiamb B _nµp 

hmWv kqcysâ {]Xn_nw_w. 

ISemkntem Xncbntem D ≠mIp¶ {]Xn_nw 
_s¯ hmkvXhnI {]Xn_nw_w F¶v ]d 
bp¶p.

IqSpXembn Adnbm³

ZÀ¸W§Ä Zo]kvXw`§fnÂ D]tbmKn¡p¶p. 

Ah {]Imis¯ _lpZqcw {]Xn^en¸n¡p¶p. 

CXv ISense I¸epIÄ¡v klmbamIp¶p.

kzbw ]cntim[\

Nn{Xw 4.13. 
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{]hr¯n 4.9         R§Ä \nco£n¡p¶p

Hcp hkvXphns\ AhXe ZÀ¸W¯n\v hfsc ASp¯ph¨mÂ, \nhÀ¶Xpw, hepXpamb {]Xn_nw 
_§Ä ZÀ¸W¯n\I¯v e`n¡pw.

{]hr¯n 4.10         R§Ä \nco£n¡p¶p

R§Ä¡mhiyw: Hcp D¯eZÀ¸Ww, Hcp sagpIpXncn, Hcp ZÀ¸W Ìmâv, HcpXnc. 
 ( ZÀ¸Ws¯ Ìm³UnÂ h¨v tai¸pd¯v hbv¡pI. Hcp I¯n¨ sagpIpXncnsb ZÀ¸W¯n\p 

ap¶nembn h¨n«v {]Xn_nw_s¯ XncbnÂ In«p¶Xn\v {ian¡pI. 

 ( AXv km²yaÃ. D¯eZÀ¸Ww {]ImiIncW§sf A]kcn¡p¶p. AXn\mÂ AhmkvXhnIhpw 

hkvXphns\¡mÄ sNdpXpamb {]Xn_nw_w I®mSnbv¡I¯v In«p¶p. F´mWv \n§Ä a\

knem¡p¶Xv ? 

\mw F´mWv a\Ênem¡p¶Xv ? 
D¯e ZÀ¸W§Ä \ÂIp¶ {]Xn_nw_§Ä  AhmkvXhnIhpw hen¸¯nÂ sNdpXpw Bbncn¡pw.

R§Ä¡mhiyw: Hcp AhXe ZÀ¸Ww Hcp 

sagpIvXncn  Hcp ZÀ¸Wkväm³Uv 

1.  AhXe ZÀ¸Ws¯ Hcp kväm³UnÂ 

h¨v tai¸pd¯v hbv¡pI. 15cm x 20cm  
hen¸¯nepÅ ImÀUvt_mÀUnÂ shÅt]¸À 

H«n¡pI. CXv Xncbmbn {]hÀ¯n¡pw. 

2. I¯n¨ sagpIpXncnsb ZÀ¸W¯nÂ        

\n¶pw 50 cm  AIe¯nÂ tai¸pd¯v 

hbv¡pI. icn¡pÅ {]Xn_nw_w In«p¶Xp 

hsc Xncsb Nen¸n¡pI. 

3. {]Xn_nw_w hmkvXhnItam AYhm 

AhmkvXhnItam ? AXv heptXm, sNdptXm ? 

AtXm PzmebpsS AtX hen¸¯ntem ? 

4. Ct¸mÄ sagpIpXncnsb ZÀ¸W¯n\Spt¯bv¡v 

Nen¸n¨v hyXykvX Zqc¯nÂ hbv¡pI. Hmtcm      

{]mhiyhpw {]Xn_nw_s¯ XncbnÂ In«p¶Xn\v 

{ian¡pI.

5. \n§fpsS \nco£W§sf tcJs¸Sp¯pI.

AhXe ZÀ¸W¯mÂ D ≠mIp¶ {]Xn_nw 

_§Ä hmkvXhnIhpw XeIogmbXpw Bbncn 

¡psa¶v R§Ä \nco£n¡p¶p. Nnet¸mÄ 

sNdptXm, heptXm AsÃ¦nÂ hkvXphnsâ AtX 

hen¸¯ntem Bbncn¡pw {]Xn_nw_§Ä.
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 AhXe ZÀ¸W§Ä

D¯e ZÀ¸W§Ä

tKmfob ZÀ¸W§fpsS D]tbmK§Ä:

Z´ tUmIvSÀamcpw , ENT 
tUmIvSÀamcpw \nco£nt¡≠  

`mK§fnÂ {]Imiw 
tI{µoIcn¡m³ th≠ n D]

tbmKn¡p¶p.

£uc¡®mSnbmbn«v     
D]tbmKn¡p¶p.

tkmfmÀ Ip¡dnÂ kqcy 
IncW§sf tI{µoIcn¡m³ D]

tbmKn¡p¶p.

ImdpIfpsS  slUvsseäpIÄ, 
tSmÀ¨pIÄ, At\zmjW 

Zo]§Ä,  sSekvtIm¸pIÄ 
F¶nhbnÂ {]Xn^e\ I®mSn 

Ifmbn D]tbmKn¡p¶p.

hml\§fnÂ ]n³`mK¯pÅ hnimeamb ImgvN 
e`n¡p¶Xn\mbn Ah D]tbmKn¡p¶p.

IqSpXÂ hnkvXoÀ®apÅ kvYe§Ä 
{i²tbmsS \nco£n¡m³ D]tbmKn¡p¶p.
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IuXpI hkvXpX:
Xangv\m«nÂ (shÃqÀ 

PnÃbnse) PhmZv aebnepÅ 
ImheqÀ hm\ \nco£W 
tI{µ¯nÂ Gjybnse Xs¶ 
A[nI {]Xn^e\apÅ Zqc 
ZÀi\n D≠ v.

4.4. kqcy {]Imiw - shfp¯tXm \ndapÅtXm?

BImi¯nse aghnÃns\ \n§Ä I≠ n«pt ≠m? ag s]¿pt¼mÄ am{Xta aghnÃv henb hen¸apÅ 

Hcp Nm]w Bbn, \nd§tfmSv IqSnbmWv BImi¯nÂ ImWp¶Xv 

 [mcmfw \nd§tfmSv IqSnb aghnÃv [hf {]Imi¯nsâ hÀ®i_famb {]Xn`mkamWv. 

 \nco£Isâ ]pdInÂ \n¶pw kqcy{]Imiw Pe¯pÅnIfnÂ hogpt¼mÄ aghnÃv D≠ mIp¶p 

AXmbXv [mcmfw \nd§Ä AS§nbXmWv kqcy{]Imiw F¶v \ap¡v A\pam\n¡mw.

{]hr¯n 4.11         R§Ä \nco£n¡p¶p

F{X \nd§fmWv DÅXv ? 

{i²tbmsS \nco£n¨mÂ Ggp \nd§fp≠ v. 

Ahsb thÀXncn¡pI A{X Ffp¸aÃ. 

ssheäv, C³UntIm, \oe, ]¨, aª , Hmdªv  

Nph¸v F¶n§s\ \nd§Ä F¶v VIBGYOR {]

Xn\n[oIcn¡p¶p.

R§Ä¡mhiyw: Hcp I®mSn {]nkw, Hcp ZÀ¸Ww

1. Hcp I®mSn {]nkw FSp¡mw. Hcp ZÀ¸W¯nsâ 
{]Xn^e\ klmb¯mÂ Hcp IncWs¯  {]nk 
¯nsâ Hcp {]Xe¯nÂ ]Xn¸n¡p¶p. 

2. asä {]Xe¯nÂ \n¶pw hcp¶ {]Imis¯ Hcp 
shÅ Xncbntem AsÃ¦nÂ Nphcntem ]Xn¸n 
¡p¶p.

 aghnÃnsâ \nds¯t¸mse \nd§Ä \ap¡v ImWm³ 
km[n¡pw. CXnÂ \n¶pw kqcy{]Imiw [mcmfw \nd 
§fS§nbXmWv F¶v sXfnbp¶p.

Nn{Xw 4.14.
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{]IoÀ®\w F¶mÂ F´v?

[hf {]Imiw Ggv \nd§Ä DÄs¡m ≠XmWv F¶v \n§Ä \nco£n¨p. Cu \nd§Ä NnXdn aäp Nne 

LSI \nd§fmbn amdm³ km[yXbp≠ v. C§s\ [hf{]Imiw AXnsâ Ggv LSI hÀ®§fmbn ]n 

cn¡p¶ {]{Inbbv¡v {]IoÀ®\w F¶p ]dbp¶p. 

 Cu Hcp Iq«w \nd§sf kvs]Iv{Sw F¶p hnfn¡mw.
C¯cw \nd§sf tbmPn¸n¨mÂ [hf{]Imiw 

e`n¡ptam?

XoÀ¨bmbpw, \yq«sâ N{Iw D]tbmKn¨v 

CXv km[yam¡mw. 

 \yq«sâ N{Iw F¶Xv Hcp h«N{I¯ns\ 

`mKn¨v kvs]I{S¯nse Ggv hÀ®§fmÂ Nmbw 

]qinbXmWv. Cu N{Is¯ Hcp kväm³UnÂ 

Xm§nbn«p≠ v. N{Is¯ Npäm³ Hcp ssI]nSn 

LSn¸n¨n«p≠ v. 

N{Iw thK¯nÂ Npäpt¼mÄ \nd§Ä adªv 

N{Iw GXm≠ v sh¬abmbn ImWmw. Nn{Xw 4.15. \yq«sâ N{Iw 

F\n¡mhiyw:  Hcp shÅ ImÀUv t_mÀUv, \nd§Ä AsÃ¦nÂ Nmb, X¿Â kqNn, IqÀ½bpÅ 
s]³knÂ, Hcp ¹mÌnIv I¸v.

Hcp \yq«sâ N{Iw D ≠m¡mw:

1. shÅ ImÀUv t_mÀUnÂ \n¶v Hcp N{Is¯ Rm³ sh«nsbSp¡p¶p.

2. Hcp tImWam]\w D]tbmKn¨v N{Is¯ Ggv ka`mK§fmbn hn`Pn¡pI. 

3. kvs]Iv{S¯nse Ggv \nd¯nÂ GsX¦nepw Hcp \ndw sIm≠ v Hmtcm          

`mK¯ns\bpw \ndw sImSp¡p¶p. AYhm Nmbw ]qip¶p.

4. N{I¯nsâ a[y`mK¯v Hcp Zzmcw CSpI. \ofapÅ s]³knÂ AYhm \ofapÅ X¿Â 

kqNnsb AXv hgn IS¯p¶p. 

5. Ignbp¶{X thK¯nÂ N{Iw Npäpt¼mÄ \nd§Ä H¶p tNcp¶p. sh¬a am{Xw ImWp¶p. 

CXnÂ \n¶pw [hf{]Imi¯nÂ Ggv \nd§Ä DÅXmbn a\Ênem¡p¶p.

{]hr¯n 4.12        Rm³ sN¿p¶p
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aqey\nÀ®bw
I icnbmb D¯cw sXcsªSp¯v FgpXpI.

1. skÂjykv kvsIbnense 100 Un{Kn ^mc³loäv kvsIbnense 180 Un{Kn¡v kaamIp¶p. F¶mÂ 

Hcp Un{Kn skÂjykn\p kaambXv. 

 a) (F-32) x 100/180               b) (F-32) x  180/100

           c) (F+32)x 100/180               d) (F+32) x 180/100

2. ^mc³loäv kvsIbnense Xmgs¯bpw apIfnes¯bpw Ønc _nµp¡Ä¡nSbnepÅ `mK§fpsS 

F®w

 a) 212      b)  180   c)100    d) 32

3. Hcp ZÀ¸W¯nsâ ap¼nÂ 1 m AIse APbv \nÂ¡p¶p. ZÀ¸W¯n\p AcnInte¡v 50 cm 

apt¶m«v APbv \S¡p¶p. APbv¡pw AbmfpsS  {]Xn_nw_¯n\pw X½nepÅ Zqcw.

 a) 50 cm  b) 2m   c) 3m    d)1m

4. Ccp«v apdnbnse ZÀ¸W¯nÂ apJw ImWp¶Xn\mbn shfn¨s¯ FhnsSt¯¡v {]Imin¸n¡Ww. 

 a) ZÀ¸Ww    b) \n§fpsS apJw 

 c) AcnInepÅ Nphcv   d) apdnbnse koen§v

5. CXnÂ GXmWv bYmÀ°hpw anYym_nw_§sfbpw GÀs¸Sp¯p¶Xv?

 a) kaXe ZÀ¸Ww    b) AhXeZÀ¸Ww  c) D¯eZÀ¸Ww  d) ChsbÃmw

II.  ]qcn¸n¡pI:

1. Hcp hkvXphnÂ AS§nbncn¡p¶ Xmt]mÀÖ¯nsâ Afhv_________                                                              
(Dujvamhv/aÀ±w)

2. Nen¨psIm ≠ncn¡p¶ hml\¯nsâ N{I§Ä NqSmbncn¡p¶Xv ____________ 
(LÀjWw/Pze\w)

3. Hcp Xmt]mÀÖ kvsIbnenÂ Pe¯nsâ IzY\m¦ambn FSp¯ncn¡p¶v _______  
(apIfnse Øncm¦w/XmsgbpÅ Øncm¦w)

4. kn\nabnÂ, XncioebnÂ ImWp¶ {]Xn_nw_§Ä __________________ 
(bYmÀ° _nw_w/anYym_nw_w)

5. {]Imiw {]Xe¯nÂ \n¶pw Xncn¨phcp¶Xns\ ___________ F¶v hnfn¡p¶p.  
({]Xn^e\w/A]hÀ¯\w)

III. tNcp]Sn tNÀ¡pI.

1. kqcy³                                      a) Pze\w

2. ISemkv I¯p¶Xv              b) Dujva¯nsâ Afhv

3. Dujvam]n\n                        c) {]Imi¯nsâ {]Xn^e\w 

4. D¯e ZÀ¸Ww                        d) Xm]¯nsâbpw {]Imi¯nsâbpw t{kmXkv

5. kvs]Iv{Sw                               e) {]Imi hyXnNe\w
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IV  Xmsg ]dbp¶hbv¡v Hcp ImcWw \nÀt±in¡pI:

1. Hcp sImÅnao\nsâ ]mX BImi¯nÂ cm{Xn ImWm³ km[n¡p¶p. 

2. sshZy Xm]am]n\n¡v Hcp kt¦mNap≠v.

3. 400 oC  DÅ {Zh¯nsâ Dujvamhv Af¡m³ km[mcW ]co£Wime Dujvaam]n\n D]  

 tbmKn¡m³ km[n¡pIbnÃ. 

4. AhXe ZÀ¸W¯nÂ bYmÀ° _nw_w e`n¡pt¼mÄ D¯e ZÀ¸W¯nÂ e`n¡p¶nÃ. 

(a) --------------------- (b) --------------------- (c) ---------------------

IX.  ]eXcw ZÀ¸W§Ä \n§Ä¡v \ÂInbn«p≠v.AhsbXncn¨dnbm\pÅHcpamÀ¤w\nÀt±in¡pI.

apIfnepÅ Nn{X§sf \nco£n¡pI. AXnsem¶v icnbpw atäXv sXäpw BIp¶p. sXämb Nn{X¯n\pÅ 

ImcWw hniZam¡pI.

VI. D]IcW§Ä AWphnapàam¡p¶Xn\v tUmIvSdmb A½sb klmbn¡Wsa¶v hnPbv 

hnNmcn¡p¶p. Xnfbv¡p¶ shÅw D]tbmKn¨v sshZyam]n\nsb IgpIp¶p. bmZrÝnIambn AXv s]m 

«p¶p. F´mbncp¶p AbmfpsS ]niIv?

VII.  A£c§fpw AhbpsS ZÀ¸W {]Xn_nw_hpw Htc t]mse tXm¶p¶ A©v Cw¥ojv A£c§Ä 

FgpXpI. (DZmlcWw : H)

VIII. ZÀ¸W§fpsS kz`mhs¯ AhbnÂ D≠ mIp¶ {]Xn_nw_§Ä \nco£n¨v Xncn¨dnbpI.

Acp¬ Bip]{XnbnÂ 

\nÂ¡pIbmWv

ap¯p ]cntim[\ 

tI{µ¯nÂ

V.
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hkvXp Zqcw

t\cw ¢mkv apdnbnse Xm]\ne (0c) kqcy{]Imi¯nÂ h¨ tijw    

Xm]\ne (0c)
10 am

12 a²yml\w

2 pm

1. hnZqc hkvXphns\ t\m¡n Hcp AhXe ZÀ¸Ws¯ ]nSn¡pI.hyàhpw sXfnªXpamb {]

Xn_nw_w In«p¶Xphsc AhXe ZÀ¸W¯nsâ \nesb amäpI. AhXe ZÀ¸W¯n\pw `n¯n¡pw 

AsÃ¦nÂ Xncbv¡panSbnepÅ Zqcw Af¡pI. hyXykvX hkvXp¡Ä D]tbmKn¨v CXv BhÀ¯n¨v \n 

§fpsS \nco£Ws¯ tcJs¸Sp¯pI. 

t{]mPIvSv

Cu Zqc¯ns\bmWv ZÀ¸W¯nsâ t^m¡kv Zqcw F¶p hnfn¡p¶Xv.

]pkvXI§Ä

1. Young Scientist Vol-4 - World Book. Inc

sh_vsskäpIÄ

http://www.arvindgupta.toys.com
http://www.dmoz.org/kidandteens/schooltime/science.com

X.  Xmsg sImSp¯n«pÅ Nn{Xw \nco£n¡pI:  

F´mWv \n§fpsS \nKa\w?

2.   Hcp teml ]m{X¯nÂ shÅsaSp¡pI. Xm]am]n\nbpsS _Ä_ns\ 10 am \v c≠ v an\n«v t\cw 
shÅ¯nÂ hbv¡pI. F¶n«v Xm]\nesb Af¡pI. ]m{Xs¯ kqcy {]Imi¯nÂ 20 an\n«v t\cw 
hbv¡pI. ho ≠pw Xm]\nesb Af¡pI. a²ymlv\w 12 aWn¡pw 2 aWn¡pw CXv BhÀ¯n¡pI. 
\nco£W§sf tcJs¸Sp¯pI.

IqSpXÂ hniZmwi§Ä¡mbn
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