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chn Ahsâ ]pXpXmbn ]WnIgnª hoSncn¡p¶ Øew kµÀin¨p. 
F§s\bmWv Cu hoSv \nÀ½n¨ncn¡p¶sX¶v Ah³ Ahsâ AÑt\mSv 
tNmZn¨p. CjvSnIbpw a®pw IÃpw knaâpw sIm≠ mWv Hcp hoSv ]Wnbp¶Xv 
F¶v Ahsâ AÑ³ ]dªp. F´v D]tbmKn¨mWv Ahsâ icocw \nÀ 
½n¨n«pffXv F¶v Ah³ hnkvabn¨p.

 a\pjysâ LS\mhyhØnXnsb Hcp sI«nShpambn Gsd¡psd 

XmcXays¸Sp¯m³ Ignbp¶Xmbn \ap¡p ImWmw. 

CjvSnI     : tImiw

CjvSnI, Ip½mbw, Ccp¼v I¼n : IeIÄ

Npacv     : Ahbh§Ä

hoSv     : Hcp Pohn
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Ip«nItf, \ap¡dnbmw .........  
PohPme§fpsS LS\m hntjiw 

AXnibn¸n¡p¶ Hcp hkvXpXbmWv. 

a\pjyicocw khntij LS\Ifpw 

BIrXnbpw {]hÀ¯\hpw sIm ≠XmWv. 

Cu FÃm LS\Ifpw H¶ns\m¶v 

klIcn¨v {]hÀ¯n¡p¶p.

Nn{Xw 1.1 icocL\SbpsS \neIÄ
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1. Xz¡nsâ [À½§Ä: 
1) icoc¯nsâ B´cmhbh§sf 

s]mXnªv kq£n¡p¶p.

2) hnbÀ¡p¶Xphgn Hcp hnkÀPvP\m 
hbhambn {]hÀ¯n¡p¶p.

3) CXv Hcp kwthZ\mhbhambn {]
hÀ¯n¡p¶p.

4) CXv hnäman³ D DXv]mZn¸n¡m³ 

klmbn¡p¶p.

2. Zl\ hyhØ  
Zl\hyhØbnÂ hmbv, A¶\mfw, 

Bamibw, IcÄ, sNdpIpSÂ, {khn¸n 
¡p¶ {KÙnIÄ F¶nh D≠ v.

IqSpXembn Adnbm³

\½psS icoc¯nse 

Gähpw `mcw IqSnb 

AhbhamWv Xz¡v. 

CXnsâ `mcw 7 Intem 

BWv.

\½psS icocw [mcmfw Ahbh§Ä sIm
≠mWv \nÀ½n¨n«pffXv F¶v \½Ä t\cs¯                          
]Tn¨p. \½psS icoc¯nÂ GItZiw ]¯v Ahbh 
hyhØIÄ ImWp¶p.

 AhbhhyhØIsf Ipdn¨v \ap¡v Npcp¡ 
ambn ]Tn¡mw.  

1. _mlymhcW hyhØ

 Xz¡v, \J§Ä, XeapSn, tkzZ{KÙnIÄ, 

F®{KÙnIÄ t]mepffh tNÀ¶XmWv _mlym 

hcW hyhØ.

1.1 a\pjy Ahbh hyhØbpsS LS\bpw {]hÀ¯\§fpw

Nn{Xw 1.2 Xz¡nsâ IpdpsI tOZn¨ LS\

cmPp ]d¼nÂ Ifn¨p 
sIm ≠ n c n¡pt¼mÄ 
Ahsâ icoc¯nÂ 
Hcp apffpsIm≠ p. F 
§s\bmWv thZ\ D  
≠mIp¶Xv F¶v A 
h\v BImwjbmbn.

 Xz¡v Hcp kw 
thZ\mhbhambXp 
sIm≠ v thZ\ Adnbm³ 
klmbn¡p¶p.

tcmaw

tcmahpambn 

_Ôn¨ t]inIÄ
_mlyNÀ½w

tkzZ{KÔn

[À½§Ä                                                                                                                                          
1) ]e hn[¯nepff Blmc                      
   ]ZmÀ°§sf DÄs¡mffpIbpw      
   Zln¸n¡pIbpw sN¿p¶p.                                         

2) Zln¨ Blmc X\vam{XIsf  
BKncWw   sNbvXv cà¯neqsS hnX 
cWw sN¿p¶p.      

3) Zln¡m¯ Blmc ]ZmÀ°§sf      
]pd´ffp¶p.

3. izk\ hyhØ  
PohPme§fpsS \ne\nev]n\v izm 

tkmÑzmkw BhiyamWv. HmIvknPtâ 
bpw cmkmánbptSbpw klmbt¯mSp 
IqSn ̀ £W]ZmÀ°§Ä eLphmb Ah 
ØbnÂ hnLSn¡p¶ {]{InbbmWnXv.                                                        

F® {KÙn



a\pjy icocLS\bpw [À½§fpw

65

4. AØn hyhØ:
AkvYnIfpw, XcpWmØnIfpw kv\m 

bp¡fpw tNÀ¶XmWv AkvYnhyhØ. 
206 AØnIfmÂ \nÀ½nXambXmWv 
\½psS AØnhyhØ. FÃm AØnIfpw 
kÔnIfmÂ kwtbmPn¡s¸«v icoc¯nsâ 

N«IqSmbn amdp¶p. 

[À½§Ä:

1. AkvYnhyhØ icoc¯nsâ 
N«¡qSmbn amdpIbpw N\¯n\v klmbn 
¡pIbpw sN¿p¶p.

2. CXv akvXnjv¡w, lrZbw, 
izmktImi§Ä t]mepff B´cmh 
bh§sf kwc£n¡p¶p.

3. AcpWcàmWp¡Ä, tizX 
cIvXmWp¡Ä, t¹äveäpIÄ t]mepff 

cIvXmWp¡sf Dev]mZn¸n¡p¶p.

5. t]io hyhØ 

aq¶p Xc¯nepff t]inIÄ sIm 

≠ mWv t]io hyhØ \nÀ½n¡ 

s¸«n«pffXv. Ah AØnt]inIÄ 

(AØnaÖ), arZphmbt]inIÄ (ssF 

ÑnIt]in), lrZbt]inIÄ (Ass\

ÑnIt]in) F¶nhbmWv. AØnt]

inIÄ AØnIfpambn _Ôn¨ncn¡p¶p. 

cà¡pgensâ NpacpIfnepw, Bamibw, 

sNdpIpSÂ t]mepff s]mffbmb 

Ahbh§fnepw arZphmb t]inIÄ 

ImWp¶p. lrZbt]inIÄ lrZb¯nÂ 

am{Xw ImWp¶p.  

[À½§Ä:

1. AØnt]inIÄ 

icoc¯n\v BIrXn \Â 

Ip¶tXmsSm¸w Ne\ 

tijnbpw \ÂIp¶p.

2. icoc Xm]¯ns\ \n 

e\nÀ¯m\pff NqSv t]

inIÄ Dev]mZn¸n¡p¶p.

3. aäp t]inIÄ B´cnI 

Ahbh§fpsS {]hÀ 

¯\¯n\v klmbn 

¡p¶p.

Nn{Xw 1.4.  
t]in hyhØ

Nn{Xw 1.3. AØn hyhØ

1) izmktImi§Ä Npäp]mSnÂ \n¶pw 
HmIvknPs\ kzoIcn¡pIbpw cIvX¯neqsS 
IeIfntebv¡v hln¨psIm≠ p t]mhpIbpw 
sN¿p¶p. (DNvOzmkw)

2) HmIvknP³ Blmc ]ZmÀ°§sf 
Pzen¸n¡p¶p. At¸mgp ≠mIp¶ ImÀ_¬ 
ssUHmIvsskUv izmktImi§fneqsS 
Npäp]mSpIfntebv¡v kzX{´am¡s¸Sp¶p. 
(\nizmkw) 

[À½§Ä:
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]ZmÀ°§sf icoc¯nsâ Hcp 
`mK¯p\n¶pw asämcp ̀ mKt¯¡v hln¨p 
sIm≠ p t]mIp¶p. Cu hyhØbnÂ 
lrZbhpw cà¡pgepIfpw AXneqsS 
HgpIp¶ càhpw DÄs¸Sp¶p. lrZbw 
càw ]¼v sN¿p¶ AhbhamWv. CXv 
càs¯ cIvX¡pgente¡v sNep¯n 
icoc¯nsâ hnhn[ `mK§fnte¡v 
hln¨p sIm≠ pt]mhpIbpw ho ≠pw 
lrZb¯nte¡v Xncn¨p sIm ≠phcnIbpw 

sN¿p¶p.

[À½§Ä

1. t]mjW§Ä, hnkÀPvPyhkvXp 
¡Ä, HmIvknP³, tlmÀtamWpIÄ 
F¶nhsb cIvXw IS¯p¶p.

2. CXv Pe¯nsâ Afhns\bpw icoc 
Dujvamhns\bpw \nb{´n¡p¶p.

3. cà¡pgepIÄ aq¶p Xcw. 
Ah [a\nIÄ, kncIÄ, temanIIÄ 

F¶nhbmWv. 

6. cà]cyb\ hyhØ 

Nn{Xw 1.5  cà ]cyb\ hyhØ

“hÃn, FÃm arK§ 

fpsSbpw càw Nph 

¶XmWv AsÃ¶p 

t ≠m?”
“AÃ, skÂhm, 

R≠ v henb sN½o³        

t]mepff PohnIfnÂ càw \oe\n 

d¯nepw ]mäbnÂ \ndanÃmsXbpw 

ImWp¶p.”

AcpW 
càmWp¡fnÂ 
lotamt¥m_n³ 

F¶ Nph¶ hÀ®w 
ImWp¶p. Ch 

cà¯n\v Nph¶   
\ndw sImSp¡p¶p.

lrZbw

knc

[a\n

{]hr¯n 1.1   Rm³ sN¿p¶Xv

e£yw : Hcp an\nänÂ \S¡p¶ \mUo 

kv]µ\w Af¡pI.
coXn : i) aWn_Ô¯n\v FXnÀ 

hi¯mbn s]cphncensâ ASn`mK 

¯mbn Nq≠ phncepw a²yhncepw h¨v 

Rm³ Fsâ \mUokv]µ\w Af¶p. 
 ii) 30 an\nänse kv]µ\w Rm³ 

F®n. F¶n«v Hcp an\n«nse kv]µ\w 

In«m³ Rm³ AXns\ Cc«n¸n¨p.

km[mcW \mUokv]µ\w – 72 / an\näv. 
Cu \mUokv]µ\¯nÂ\n¶v lrZbw 

F§s\ {]hÀ¯n¡p¶p F¶v a\Ên 

em¡m³ F\n¡v Ignªp.
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Nn{Xw 1.6  \mUo hyhØ

akvXnjvIw

kpjpav\

\mUnIÄ

IqSpXembn Adnbm³

40 t]inIfpsS {]hÀ¯\w sIm ≠mWv apJ¯v 

`mht`Z§Ä D ≠mIp¶Xv.

7. \mUo hyhØ

 akvXnjv¡w, kpjpav\, \mUnIÄ apXembh tNÀ¶mWv 
\mUohyqlw D ≠mbn«pffXv. \mUnhyhØsb c ≠mbn 
hn`Pn¨ncn¡p¶p. Ah, tI{µ\m Uohyqlw, ]cn[ob \m 
Unhyqlw  F¶v ]ncn¨n«p≠ v. ]t©{µnb§Ä ]pdw tem 
Is¯ Adnbm³ \s½ klmbn¡p¶p. Ah I®pIÄ, 
aq¡v, ImXv, \m¡v, Xz¡v F¶nhbmWv.

 akvXnjv¡hpw kpjpav\bpw tNÀ¶XmWv tI{µ       
\mUohyqlw. ]cn[ob \mUohyql¯nÂ akvXnjv¡ 
¯nÂ \n¶pff \mUnIfpw kpjpav\bnÂ \n¶pff \mUn 
Ifpw DÄs¸Sp¶p.

Nn{Xw 1.7.  kn²sshZyw

1.2. C´ybpsS BtcmKy kwc£W coXn 

A\pkcn¨v icochpw BtcmKyhpw a\

Ênem¡pI.

BtcmKy kwc£Ww F¶Xv tcmKw hcmsX 
XSp¡pIbpw tcmK NnInÕ sN¿pIbpamWv. 
{Kma§fnse IqSpXÂ P\§fpw c≠ p 
Xc¯nepÅ Huj[§sf B{ibn¡p¶p. Ah 

kn²bpw BbpÀthZhpamWv.

8. \mfanÃm¯ {KÙnIÄ (hmln\nclnX {KÙnIÄ)

\½psS icoc¯nÂ hmln\nclnX {KÙnIfpsS 
Hcp hyqlw tNÀ¶mWv. hmln\nclnX {KÙohyhØ 
D ≠mbncn¡p¶Xv. Cu {KÙnIÄ Nne cmkhkvXp¡sf 
{khn¸n¡p¶p. Chbv¡v tlmÀtamWpIÄ F¶p ]dbp¶p. 
Cu tlmÀtamWpIÄ càw hgn e£y Ahbh§fnse¡v 
IS¯s¸Sp¶p. tlmÀtamWpIÄ icoc {]hÀ¯\§sf     

\nb{´n¡p¶p. 

9. hnkÀÖt\{µnb hyhØ 
hnkÀPvPt\{µnb hyhØ hnkÀPvP\ hkvXp¡sf hnkÀPvPn¡m³ D]

Icn¡p¶p. CXnÂ Hcp tPmUn hr¡IÄ, Hcp tPmUn aq{X\mfnIÄ, aq{Xk©n, 
aq{XamÀKvKw F¶nh DÄs¸Sp¶p. hnkÀPvPt\{µnb hkvXp¡sf thÀXncn¨v 

aq{Xambn Ime{Ia¯nÂ ]pd´ffp¶p.

10. {]Xypev]mZ\ hyhØ 
]pcpj³amcnÂ hrjW§fpw kv{XoIfnÂ AWvUmib§fpw tNÀ¶XmWv 

{]XypÂ]mZ\hyhØ. hrjW§Ä B¬ KmaoäpIfmb ]pw_oP§sfbpw 
AWvUmib§Ä kvss{XW KmaoäpIfmb AWvU§sfbpw Dev¸mZn¸n¡p¶p. Cu 
hyhØbpsS Dt±iw ]pXnb k´m\§sf Dev]mZn¸n¨v a\pjyhwis¯ \ne\nÀ 
¯pI F¶XmWv.
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kn² sshZyimkv{Xw (Xangv acpXzw)

Xangv\m«nÂ BhnÀ`hn¨ ]c¼cm 
KXamb \m«p NnInÕbmWv kn²sshZyw. 
Xncpaµncw, Xncp¡pdÄ, sXmÂ¡m¸nbw 
t]mepff ]gb kmlnXy§fnÂ CXn 
s\ Ipdn¨pff ]cmaÀiw ImWmw. Huj 
[§fpsS Xangv ]mc¼cyamWv kn². 
CXv AbÂ kwØm\§fmb tIcf, IÀ 
®mSI, A{Ô F¶nhnS§fnepw ]cnio 
en¡s¸Sp¶p≠ v. Cu sshZyimkv{Xw 
‘kn²³amÀ’ F¶dnbs¸Sp¶ 18 BXvaob 
Kpcp¡fmÂ Øm]nXamWv. A\izcamb 
t{ibkv F¶v AÀ°w hcp¶ ‘kn²n’ 
F¶XnÂ \n¶mWv ‘kn²À’ F¶ hm¡v 
D≠ mbn«pffXv. AKkvXyÀ BZys¯ 
kn²À BsW¶v IcpXs¸Sp¶p. 
AXpsIm≠ v At±ls¯ kn²sshZy 
imkv{X¯nsâ ]nXmhv F¶p hnfn¡p¶p.

BlmcamWv Huj[w Huj[amWv 
Blmcw F¶XmWv kn²³amcpsS 
Bibw BtcmKy¯nepw AkpJ§sf 
t`Zam¡p¶Xnepw Blmchpw PohnX 
ssienbpw {][m\ ]¦p hln¡p¶p. 
kky§Ä (aqenIIÄ), teml§fpw 
ehW§fpw ([mXp¡Ä), P´paqe 
hkvXp¡Ä (Jeeva) F¶nhbnÂ \n¶pw 
Huj[§Ä X¿mdm¡p¶p. GXm≠ v 1200 
aqenIIÄ Huj[§Ä X¿mdm¡m³ D]
tbmKn¡p¶p. kn²cpsS NnInÕm cnXn 
BZyw aqenIIfpsS CeIÄ sIm≠ pw   
]ns¶ thcpIÄ sIm ≠pw NnInÕn¡pI 
F¶XmWv. tcmK¯nsâ Xo£vWX 
IpdªnsÃ¦nÂ NqÀ®w (]mkv]w)
(Paspam) D]tbmKn¡p¶p.

 kn²bnÂ D]tbmKn¡p¶ Nne 
Huj[§Ä : NqÀ®w, KpfnIIÄ, ssXew, 
telyw, ckmb\w, ]mkv]w, sN´qcw   
t]mepffh.

BbpÀthZw

{]IrXnZ¯ hkvXp¡Ä (sNdnb 
sNSnIÄ) D]tbmKn v̈  t`Zs¸Sp¯p¶ coXn 
C´ybnemWv Bcw`n¨Xv. BbpÀthZw 
F¶Xn\À°w Pohsâ imkv{Xw 
(BbpÀPoh³ thZimkv{Xw) F¶mWv.  
hmXw, ]n¯w, I^w, F¶nhbpsS 

Nn{Xw 1.8.  BbqÀthZw

{]hr¯n 1.2   Rm³ sN¿p¶Xv

XmsgsImSp¯ncn¡p¶h Nne 

Huj[kky§fmWv. Rm³ AXnsâ 

D]tbmKw I≠p]nSn¡mw.

IpcpapfIv (Milagu)

aªÄ (Manjal)

shfp¯pÅn 
(Poondu)

Xpfkn (Thulasi)

th¸v (Vembhu)

IämÀ hmg 
(Katrazhai)

]pXn\ (Pudhina)

AkwXpe\mhØsb Ipdn¨v AdnbpI 
F¶XmWv BbpÀthZ¯nsâ e£yw. 
icocw, a\Êv, C{µnbw apXembhbpsS 
NnInÕbmWv Cu NnInÕmcoXnsIm≠v 
Dt±in¡p¶Xv. BbpÀthZ¯nsâ Gä 
hpw hnkvabn¸n¡p¶ hn`mKw tbmK, 
[ym\w, a\ip²oIcWw t]mep ff 
kpJs¸Sp¯p¶ coXnIfpsS D]tbmK 
amWv. BbpÀthZ¯nÂ aqenIIÄ, Xncp 
½Â, Blmcw, hymbmaw t]mepffh 
hyànKXambn AkpJ§sf t`Zam¡m³ 
D]tbmKn¡p¶p.
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Nn{Xw 1.9.  BtcmKyIcamb C´y³ 

             `£W ]nanUv

Znhtk\bpÅ hymbmaw

1.3 tcmK§Ä, AkwXpe\mhkvYIfpw \nhmcWhpw

IqSpXembn Adnbm³

tlmantbm]Xn NnInÕ

tlmantbm]Xn F¶Xv sXcsªSp¡s¸« NnInÕm ssienbmWv. CXv 1796 Â 

sPÀ½³  NnInÕI\mb kmapthÂlm\nam\mWv BZyambn BhnjvIcn¨Xv.

bp\m\n NnInÕ

bp\m\n NnInÕ F¶Xv ]c¼cmKXamb NnInÕbpsS Hcp ssienbmWv. CXv 

{Ko¡v NnInÕI\mb lnt¸m{Imänkntâbpw tdma³ NnInÕI\mb Kmetâbpw 

kn²m´s¯ B[mcam¡n DffXmWv. Ad_v, t]Àjy NnInÕIÀ CXns\ 

khnkvXc NnInÕm hyhØbm¡n.

{]talw  Diabetes mellitus
\½Ä Ign¡p¶ `£Ww ¥qt¡mkmbn hnLSn¡p¶p. FÃm PohPme§Ä¡pw 

Bhiyamb DuÀÖ¯nsâ DdhnSw ¥qt¡mkmIp¶p. BKvt\b {KÙnbnÂ {khn¡p¶ 
C³kpen³ F¶ tlmÀtam¬ ¥qt¡mknsâ Afhns\ \nb{´n¡p¶p. cà¯nÂ 
¥qt¡mknsâ Afhv km[mcW \nesb¡mfpw Dbcpt¼mÄ (80-120mg/dl) B hyàn 
{]tal _m[nX\mIp¶p.

 {]talw Hcp tcmKaÃ, Hcp AkwXpe\mhØbmWv. CXv s]m®¯Sn, 
A[nI càk½À±w, lrZb tcmK§Ä t]mepff B]Xv¡camb AkpJ§Ä¡v 
ImcWamIp¶p. hymbmaw, BtcmKyIcaÃm¯ `£WcoXn,  C³kpen³ F¶nhbpsS 
IpdhpsIm ≠v CXv kw`hn¡p¶p.

hÃn :- \ap¡v {]tals¯ XSp¡m³  

 Ignbptam?

C³]:-  AtX. BtcmKyIcamb 

`£W coXn sIm ≠pw {Ia 

amb hymbmaw sIm ≠pw {]ta 

ls¯ \nb{´n¡m³ Ignbpw.

hÃn:-   C³], AtcmKyIcamb ̀ £W  

coXn F¶mÂ F´v?

C³]:- BtcmKyIcamb `£W 

coXnIÄ: 

1. icnbmb Blmcw Bhiyamb  

AfhnÂ {Iaambn Ign¡Â.

2. Znhtk\ 8 apXÂ 10 ¥mkv 

shffw IpSn¡Â

3. \mcv A[nIapff `£W§Ä 

Ce¡dnIÄ, apgph³ [m\y§Ä, 

AXmXv Ime§fnÂ In«p¶ ]g 

§Ä A[nIambn `£n¡Â.
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1.3.1 ImbnI {]hÀ¯\§fpsS \³aIÄ

Hcp kmbmlv\¯nÂ N{µbpw, Aacbpw A¸q¸t\msSm¸w DZym\¯nÂ sN¶p. Ipsd 
kabw Ifn¨t¸mÄ Ip«nIÄ £oWn¨p. ]t£ A¸q¸³ At¸mgpw \S¡pIbmbncp¶p. 
F§s\bmWv A¸q¸³ C{X D³tajhm\mbncn¡p¶Xv F¶v N{µ tNmZn¨p. Xsâ 
PohnX¯nÂ Bip]{XnbnÂ t]mIpItbm Huj[§Ä D]tbmKn¡pItbm sNbvXn«nÃ 
F¶v A¸q¸³ adp]Sn ]dªp. Znhtk\ sN¿p¶ hymbmaw ImcWw At±l¯nsâ 

icocw \Ã BtcmKyt¯msS Ccn¡p¶p.  

 ImbnI {]hÀ¯\§fpsS {]m[m\yw I ≠dnbmtam ?

FÃm a\pjyÀ¡pw hymbmaw BhiyamWv. XmfmXvaI {]{InbbneqsSbpff 
hymbmaw (Aerobic exercise)  t]inIÄ, lrZbw, izmktImi§Ä, cà]cyb\ hyhØ 
F¶nhbv¡v \Ã coXnbnÂ HmIvknPs\ \ÂIp¶p. \Ã BtcmKy¯nsâ e£Ww 
\Ã coXnbnÂ HmIvknP³ e`n¡pI F¶XmWv.  XmfmXvaI {]{InbbneqsSbpff       

hymbma¯n\v Nne DZmlcW§Ä :

1. tPmKnwKv 

2. t_mkv¡äv _mÄ Ifn

3. ImÂ]´v Ifn

4. \o´Â

5. ssk¢nwKv

6. A[nI Zqcw thK¯n  
      epff \S¯w

7. tbmKbpw Gtdm_nIv  
      Um³knwKv

FÃm Znhkhpw 60 an\n 
s«¦nepw Ip«nIÄ imcocn 
Iambn hymbma§fnÂ GÀ 
s¸SWw.

       ImbnI {]hÀ¯\§fpsS \³aIÄ

1.  lrZbw, izmktImi§Ä icoc¯ns³d aäp  
 `mK§fnepff t]inIÄ F¶nhsb hymbmaw   
 _eapffXm¡p¶p. 

2.  CXpaqew BhiyanÃm¯ DuÀÖw   
 Pzen¡s¸«v  icoc `mcw Ipdªv s]m®¯Sn  
 Ipdbp¶p.

3.  cà¯nÂ ¥qt¡mknsâ Afhv Ipdbp¶p.

4.   cà¯nÂ sImfkvt{Smfnsâ Afhv Ipdbp¶p.

5.  A[nI càk½À±w Ipdªv BtcmKyw  

 IqSp¶p.

ssk¢nwKv

\o´p¶p

]´v Ifn¡p¶p

\S¡p¶p

Nn{Xw 1.10 (hmbp hymbmaw)
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1.4. `£y kwkvIcWw

Hcp tai¸pd¯v ]mÂ AsÃ¦nÂ 

amwkw Hcp Znhkw Xpd¶ph¨mÂ Ah 

tISv h¶v \in¡p¶p. F¶mÂ Acntbm 

]©kmctbm apdnbnse Xm]\nebnÂ 

kq£n¡pIbmsW¦nÂ Ahbv¡v tISv 

hcp¶nÃ. F´psIm mWv Nne `£y 

hkvXp¡Ä apdnbnse Xm]\nebnÂ 

Ffp¸¯nÂ tISmIp¶Xv. AhbnÂ 

A[nIw Pemwiw ImWp¶Xv sIm ≠mWv 

A§s\ kw`hn¡p¶Xv. Cu `£y 

hkvXp¡sf Ffp¸¯nÂ  AgpIp¶ 

`£y hkXp¡Ä F¶p ]dbp¶p. DZ: 

]g§Ä, ]¨¡dnIÄ, ]mÂ, amwkw,                 

t]mepÅh.

{]IrXnbnÂ DW§n ImWp¶ N`ne 

`£y hkvXp¡Ä apdnbnse Xm]\n 

ebnÂ \in¡p¶nÃ.  A§s\bpÅ 

`£y hkvXp¡sf AgpIm¯h F¶p ]

dbp¶p. hkvXp¡Ä ]mgmIp¶Xv XSbm³ 

Ahsb ]e coXnbnÂ ]mIs¸Sp¯n 

kwkvIcn¡p¶p. IhdnÂ In«p¶ ]mÂ 

CXn\pZmlcWamWv. `£W kwkvIc 

W¯n\v ]e coXnIfp≠v. Nneh {]m 

No\ coXnIfpw aäp Nneh \ho\imkv{X 

hfÀ¨bpsS ^e§fpamWv. 

`£y kwkvIcWw F¶mse´v?

`£yhkvXp¡sf hfsc¡mew 

tISpIqSmsX kq£n¡p¶ {]{Inbsb 

`£ykwkvIcWw F¶p ]dbp¶p. 

`£ykwkvIcW¯nsâ e£yw 
1. `£y ]ZmÀ°§Ä \in¨pt]mIm 

sX kwc£n¡pI.

2. `£y ]ZmÀ°§fpsS \ndw, cpNn,   

t]m£IKpWw F¶nhsb \ne\nÀ¯pI.

3. hÀjw apgph\pw `£y]ZmÀ° 

§fpsS e`yXbv¡v klmbn¡pI. 

4. \½psS Blmc¯nÂ sshhn[yw 

GÀs¸Sp¯pI.

1.4.1 kwkvIcW coXnIÄ

`£y hkvXp¡fnÂ hfcp¶ _m 
IvSocnb, IhI§Ä aäp kq£va PohnIÄ 
F¶nhbpsS hfÀ¨sb XSbp¶Xv 
`£ykwkvIcW¯nÂ DÄ s¸Sp¶p. 
`£y hkvXp¡fnse F³ sskapIfpsS 
{]hÀ¯\t¯bpw CXv XSbp¶p. `£y 
kwkvIcW¯nse Nne km[mcW 
coXnIÄ DW¡pI,  J\o `hn¸n¡pI, 
NqSm¡pI, D¸vtNÀ¡pI t]mepÅh 
bmWv. hnIncW§Ä {]kcn¸n¨v `£y 
hkvXp¡sf kwkvIcn¡p¶Xv Hcp B[p 
\nI coXnbmWv. `£y kwkvIcW¯n  
\pÅ Nne km[mcW coXnIsf¡pdn¨v  

\ap¡v ]Tn¡mw.

DW¡Â

`£y hkvXp¡fnepÅ  Pemwiw 
DW¡Â aqew \o¡p¶p. sImbvsXSp¯ 
[m\y§fpw,]bdp hÀ¤§fpw kqcy {]
Imi¯nÂ icnbmb coXnbnÂ DW¡n 
AXnse CuÀ¸w \o¡p¶p. CXv 
IhI§Ä, jUv]Z§Ä,_mIvSocnb t]m 

epÅhbpsS B{IaWs¯ XSbp¶p. 

NqSm¡Â

 NqSm¡Â ̀ £y kwkvIcW¯nse 
Hcp coXnbmWv.CXneqsS kq£vaPohnIÄ 
sImÃs¸SpIbpw `£W]ZmÀ°§fn 
epÅ F³sskapIÄ {]hÀ¯\ cln 
XamhpIbpw sN¿p¶p. C{]Imcw `£y 
hkvXp¡sf  kpc£nXambn kw`cn 
¡m³ Ignbp¶p. DZm: D]tbmKn¡p¶Xn\v 
ap¼pw kw`cn¡p¶Xn\v ap¼pw                            
]mÂ Xnf¸n¡p¶p. NqSm¡ens\¡pdn¨v 

Nn{Xw 1.11 ao³ DW¡Â
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Nn´n¡pt¼mgpw ]mkvNssdkvUv ]mÂ 
F¶ hm¡v HmÀ½ hcpw. 70oC apXÂ 
75oC hscbpÅ DujvamhnÂ NqSm¡n s]
s«¶v XWp¸n¡p¶ coXnsb  ]m kvNssd 

D¸p tNÀ¡p¶ coXn: ̀ £y hkvXp¡fnÂ 
D¸v tNÀ¡pt¼mÄ AXnse Pemwiw 
hrXnhym]\w hgn \o¡s¸Sp¶p. `£y 
hkvXp¡fnÂ (Pemwiw) CuÀ¸w CÃm 
¯Xp ImcWw kq£vaPohnIÄ¡pw, F³ 
sskapIÄ¡pw {]hÀ¯n¡m³ IgnbmsX 
hcp¶p.amwkw,s\Ãn¡,]pfn, I®nam§ 
t]mepÅ ̀ £W ]ZmÀ°§Ä D¸nenSÂ 
aqew kw`cn¡p¶p.

]©kmc tNÀ¡Â : `£y hkvXp¡fnÂ 
]©kmc tNÀ¡p¶Xp sIm≠ v ]©kmc 
`£yhkvXp¡fnse Pemib¯nÂ 
Aenªv Pe e`yXCÃmXm¡p¶p. Pew 
e`yaÃm¯Xp ImcWw kq£va PohnIÄ 
hfcp¶nÃ. A§s\ `£Ww kwkvIcn 
¡s¸Sp¶p. ]©kmc tNÀ v̄ `£Ww 
kwkvIcn¡pt¼mÄ Ahsb tISp hcp 
¶XnÂ\n¶v kwc£n¡pI am{XaÃ Pmw, 
PÃn, apdm_v_mkv, kvIzmjv t]mepÅ     
]pXnb `£yhkvXp¡Ä X¿mdm¡m\pw 

Ignbp¶p. 

1.4.2 {ZpX `£Ww AXnsâ  

Zqjy^e§fpw (Fast Food)

C¶v ]e ImcW§fmepw [mcmfw 
BÄ¡mÀ ^mkväv̂ pUv CjvSs¸Sp¶p. 
Ipdªkabw sIm≠ v Ch X¿mdm¡m³ 
km[n¡p¶p. am{XaÃ AXnsâ cpNnbpw 
aWhpw FÃmhcpw CjvSs¸Sp¶p. F¶mÂ 
ho«nÂ ]mIw sN¿p¶ `£Ws¯¡mÄ 
kwkvIcn¡s¸«Xpw ]eXcw Ir{Xna 
cmk]ZmÀ°§Ä tNÀ¶XpamWv ^mkväv  
^pUv. 

 ^mkväv̂ pUv ]Xnhmbn A[nIw 
`£n¡p¶Xp sIm≠ v  s]m®¯Sn, A[nI 
càk½À±w, {]talw t]mepÅ [mcmfw 
{]iv\§Ä D ≠mIp¶p. kwkvIcn¡s¸« 
`£Ww, _ÀPÀ, s]mcn¨h, hS, ktamk,_
PvPn F¶o t\cs¯ X¿mdm¡s¸« 
`£W§Ä ^mkväv̂ pUnÂ DÄs¸Spw. 
Ch BtcmKy¯n\v lm\nIcamWv. F¶p 
am{XaÃ ho«nÂ X¿mdm¡p¶ ̀ £W¯nsâ 
t]mjIKpWtam hnämant\m Chbv¡nÃ. 

 ^mkväv̂ pUv t]mjIKpWw 
IpdªXpw icoc¯n\v Hcp {]tbmP\
anÃm¯XpamWv. ]nkvXm, ]nk, _ÀPÀ, 
\qUnÂkv,ktamk t]mepÅh cpNnbnÂ 

anI¨XmWv.
Nn{Xw 1.13 ioXoIcWn

tkj³ F¶p hnfn¡p¶p. eqbn]mkväÀ 

BWv Cu coXn I≠ p]nSn¨Xv.

J\o`h\w 
hfsc XmPv¶ DujvamhnÂ XWp¸n¨ 

Almc ]ZmÀ°§fmb amwkw, aÕyw, 
F¶nh Blmc¯nepÅ Pemwi{]
hÀ¯\s¯ XSbp¶p. kq£vaPohnIfpsS 
hfÀ¨tbbpw F³sskapIfpsS {]hÀ 

¯\t¯bpw XSp¡m³ Ignbp¶p.

Nn{Xw 1.12 ]mÂ
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hfsc¡mew ]Xnhmbn ^mkväv 

^pUv D]tbmKn¡p¶XpsIm≠ v Hcp 

hyànbpsS BtcmKyw \in¡pw. 

A[nIw IpSpw_§fnepw tPmen¡p 

t]mbn k¼mZn¡p¶hcpsS F®w 

IqSpXembXpsIm≠ v, Ir{XnaaÃm¯ 

`£yhkvXp¡Ä ]mNIw  sN¿m              

\pff kabhpw, DuÀÖhpw AhÀ¡v 

e`n¡p¶nÃ.

Upw A[nIambn t_¡nMv tkmUbpw 
ImWp¶p. \½psS icoc¯nÂ \mcpw 
IqSpXÂ BtcmKyIcamb A]qcnX 
sImgp¸pw BhiyamWv. BtcmKyIcamb 
icoc¯n\v ip]mÀi sNbvXn«pffXnÂ 
\n¶pw hn]coXamb `£W coXnbmWv 
^mÌv ^pUv.

 "^mÌv^pUv cpNnIcamWv F¶mÂ 
\ni_vZ sImebmfnbmWv".

1.5. imkv{Xw C¶p {]Imi {]kcW 

¯mÂ X¿mdm¡p¶ `£Ww

NqSm¡pI, DW¡pI, D¸nenSpI, 
ioXoIcn¡pI t]mepffh `£y kw 
kvIcW¯nse {]mNo\ coXnIfmWv. 
]t£ C¶v B[p\nI coXnbmbn {]
Imi {]kcW¯mÂ `£y hkvXp¡sf  
'X'IncW§Ä AsÃ¦nÂ KmamIncW§Ä 
AsÃ¦nÂ uv IncW§Ä¡v hnt[bam¡n 
kwkvIcn¡p¶p. _mIvSocnb, tamÄUv 
F¶nhsb sImÃm³ Cu IncW§Ä¡v 
Ignhp≠ v. {]mIi {]kcW kwkv¡cWw 
`£y hkvXp¡fnÂ cpNnbpw t]mjW 
aqeyhpw \in¸n¡ptam? CÃ. {]Imi {]
kcWw `£y hkvXp¡fnse cpNntbbpw 
t]mjW aqeys¯bpw \in¸n¡p¶nÃ. Nn{Xw 1.14 ^mÌv ^pUv

Nn{Xw 1.15 {]Imi {]kcW¯mÂ 

kwkvIcn¨ `£yhkvXp¡Ä

^mÌv ^pUnsâ hn]coX ^e§Ä

1) ^mÌv ^pUnÂ DuÀÖ km{µX 
hfsc IqSpXemWv. Blmc¯nsâ 
`mc¯n\\pkrXambn AXv \ÂIp¶ 
DuÀÖ¯nsâ Afhns\ Ipdn¡p¶XmWv  
DuÀÖ km{µX. A[nI DuÀÖ km{µX 
Dff `£Ww akvXnjv¡¯nsâ \nb 
{´WmhØsb Ipg¸¯nem¡p¶p.

2) ^mÌv^pUv XpSÀ¶p D]tbmKn 
¡p¶XpsIm≠ v `mcw IqSpIbpw s]m 
®¯Sn D≠ mhpIbpw sN¿p¶p. ImcWw 
CXv hni¸ns\ \nb{´n¡p¶ `mKs¯ 
XSÊs¸Sp¯p¶p.

3) a\pjysâ hni¸v, Ipdª DuÀÖ 
km{µXbpff `£y hkvXp¡sf B[mc 
am¡nbpffXmWv, AÃmsX A[nI DuÀ 
Ö km{µXbpff `£y hkvXp¡sf 
B[mcam¡n DffXÃ.

4) ^mÌv^pUv [a\nIfnÂ XSÊ 
taÀs¸Sp¯n lrZbmLmX¯n\p hgn 
sbmcp¶p.

 ^mÌv^pUnÂ A[nI AfhnÂ   
]qcnX sImgp¸pw DbÀ¶ D¸nsâ 
Awihpw D≠v.  F¶mÂ KpWw Ipdª 
ImÀt_msslt{Uäpw shfp¯ {_

Dffn, Dcpf¡ng§v, apf¸n¨ [m\y§Ä 
t]mepffh {]Imi {]kcW¯mÂ ]pXp 
atbmsS ImWp¶p.

 {]Imi {]kcWw hnjmwiw D≠ m 
Ip¶Xn\v ImcWamIp¶p F¶mWv Nne 
cpsS A`n{]mbw.F¶mÂ AXv icnbÃ.
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2. PohPme§fpsS hnhn[ \neIfnepÅ LS\mcoXnbnepÅ hm¡pIÄ Xmsg      

   sImSp¯ncn¡p¶p. Ahsb icnbmb coXnbnÂ {IaoIcn¡pI.
 AWp¡Ä, tImi§Ä, Ahbh§Ä,  tImimwK§Ä,  IeIÄ,

Pohn,  X³am{X, AhbhhyhØ.

3. X¶n«pff ]«nIbnÂ tImfw A bnÂ sImSp¯ncn¡p¶ Ahbh kaql§sf          

\nco£n¡pI. Hmtcm kaql¯nepw Häs¸« Hchbhw D≠ v. AhbnÂ \n¶v Häs¸« 

Ahbhs¯ sXcsªSp¯v tImfw B bnÂ FgpXpI. _m¡n hcp¶ aqs¶®w GXp 

hyhØbnÂ DÄs¸Sps¶¶v tImfw C bnÂ FgpXpI.

aqey\nÀ®bw

1. icnbmb D¯cw sXcsªSp¡pI:

a)              AØnhyhØ \nÀ½n¨ncn¡p¶Xv ________ AØnIfmemWv.

 i) 206    

 ii) 306     

 iii) 606

b)  lrZb¯nÂ am{Xw ImWp¶ t]in  ________

 i) AØnt]in  

 ii) lrZbt]in 

 iii) arZphmb t]in

c)  \mfanÃm¯ {KÙnIÄ {khn¸n¡p¶ cmkhkvXp¡sf ________F¶p  

 hnfn¡p¶p

 i) cmkmánIÄ   

 ii) hnäman\pIÄ    

 iii) tlmÀtamWpIÄ

d)  _________C´ybnÂ BhnÀ`hn¨ ]pcmX\ {]IrXnZ¯amb Huj[     

 NnInÕm coXnbmWv.

 i) kn²    

 ii) BbpÀthZ    

 iii) bp\m\n

e)  ]mkvNssdtkj³ coXn I≠ p]nSn¨Xv _________

 i) lnt¸m{Imäk  

 ii) eqbn]mkvNÀ  

 iii)  BKkvXyÀ
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{Ia

\¼À
A B C

1. Dan\oÀ, AØnIÄ, IcÄ, BKvt\

b{KÙn

AØn Zl\ hyhØ

2. Xz¡v, tcmaw, \Jw, ]Ãv

3. [a\nIÄ, kncIÄ, hncepIÄ, tem 

anIIÄ

4. akvXnjv¡w, kpjpav\, \mUnIÄ, 

hr¡IÄ

3. tNcpw]Sn tNÀ¡pI:

a] DW¡pI

b] Xnf¸n¡pI

c] ]©kmc tNÀ¡pI

d] J\o`hn¸n¡pI

e] ^mÌv^pUv                                                                                           

Pmw

aXvkyw

kmh[m\ sImebmfn

DW§nb [m\y§Ä

]mÂ

5. Xmsg sImSp¯ncn¡p¶hbnÂ Hmtcm¶ntâbpw c ≠p[À½§Ä FgpXpI.

i) hr¡  (1)____________________________________

   (2)____________________________________

ii) AØn  (1)____________________________________

   (2)____________________________________

iii) Xz¡v  (1)____________________________________

   (2)____________________________________

iv) càw  (1)____________________________________

   (2)____________________________________
6. F´p kw`hn¡pw :-

i) \n§Ä ^mÌv ^pUv Ign¡pIbmsW¦nÂ 

   __________________________________________________________

ii) \n§fpsS cà¯nse ¥qt¡mknsâ Afhv 120 mg/dl IS¶mÂ

   __________________________________________________________
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IqSpXÂ hniZmwi§Ä¡mbn

Places of scientific importance for visit

GASS FOREST MUSEUM - Coimbatore.

sh_vsskäpIÄ:

http://www.enchantedlearning.com

]pkvXI§Ä:

How the body works - Steve Parker, D.K.Ltd., London.

8. chn s]m®¯Snb\pw, AanX `mcapffh\pamWv. Ah\nÂ ¥qt¡mknsâ Afhv 

IqSpXemWv. Ahsâ A½ Hcp tUmIvSdpsS D]tZiw tXSn. tUmIvSÀ Ah\v Znhtk\

bpff hymbma§Ä \nÀt±in¨p. \nÀt±in¨ Imcy§Ä Fs´ms¡bmWv.

   __________________________________________________________

  __________________________________________________________

  __________________________________________________________

7. Blmc coXnbpw PohnX ssienbpw AkpJ§sf XSp¯v \½psS BtcmKyw 

kwc£n¡m³ {][m\ ]¦v hln¡p¶p. \n§Ä sN¿p¶ aq¶v F®hpw, sN¿m¯ 

aq¶v F®hpw FgpXpI.

{Ia
\¼À

Rm³ sN¿p¶Xv Rm³ sN¿m¯Xv

1. Znhtk\ hymbmaw ^mÌv ^pUv `£n¡pI

2.

3.

4.
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N{µphpw apcpI\pw AhcpsS Iq«pImcpw Ifn¡f¯nÂ ImÂ 

]´v Ifn¡pIbmbncp¶p. Ifn Ahkm\n¸n¨tijw AhÀ £oWnX 

cmIpIbpw iàambpw thK¯nepw izmtkmÑzmkw sNbvXp.  \mw 

F§s\bmWv izmtkmÑzmkw sN¿p¶sX¶pw Hm«¯n\ptijw 

AsÃ¦nÂ ImÂ]´v Ifn¨tijw F´psIm ≠mWv \mw iàambn 

izmtkmÑzmkw sN¿p¶sX¶v ]Tn¡mw.
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2.1 izk\¯nsâ Bhiyw

PohPme§Ä¡v tPmen sN¿m³ 
DuÀÖw BhiyamWv. DuÀÖansÃ¦nÂ 
Ahbv¡v tPmen sN¿m³ IgnbnÃ. 
DuÀÖanÃm¯ AhkvYbnÂ Ah {]
hÀ¯\clnXamIp¶p. \½psS icoc 
¯nse FÃm {]hÀ¯\§Ä¡pw 
DuÀÖw BhiyamWv. \½Ä  tPmen 
sN¿msX Ccn¡pt¼mgpw \½psS 
icoc¯nse lrZbw, akvXnjv¡w, hy¡, 
izmktImi§Ä t]mepÅ Ahbh§Ä 

{]hÀ¯n¡p¶p. AXpsIm≠  v 24 aWn¡qdpw 
icoc¯n\v DuÀÖw BhiyamWv. 

 FhnsS \n¶mWv \ap¡v DuÀÖw 
e`n¡p¶Xv? \½Ä `£Ww Ign¡p¶p. 
`£W¯nÂ DuÀÖw AS§nbncn¡p¶p. 
A¶]Y¯nÂ Blmcw hnLSn v̈ kcf ]
ZmÀ°§fmbn amdp¶p. ]n¶oSv  sNdpIpSÂ 
Chsb BKncWw sN¿p¶p. cIvXw Chsb 
hln v̈ icoc¯nsâ  FÃm `mK§fnepw 
F¯n¡p¶p. `£W¯nepÅ DuÀÖw 
kzX{´ambnsÃ¦nÂ bmsXmcp {]tbmP\

hpap ≠ mIp¶nÃ. {Iaambn Blmcw Ign 
¡m³ \n§fpsS amXm]nXm¡Ä  \nÀ 

_\v[n¡p¶Xv F´psIm≠  mWv. \ap¡v 
DuÀÖw `£W¯nÂ\n¶pw In«p¶p. 

izk\w \S¡pt¼mÄ Blmc¯nÂ 
\n¶pw DuÀÖw kzX{´amIp¶p. 

AXpsIm≠  v FÃm PohnIfnepw hfsc 
AXy´mt]£nXamb {]{InbbmWv 
izk\w. 

 \½Ä iztkmNvOzmkw sN¿pt¼mÄ 
HmIvknP³ izmktImi§fntebv¡v {]
thin v̈ cIvXhpambn Iecp¶p. HmIvknP³ 
IeÀ¶ Cu cIvXw icoc¯nsâ FÃm 
`mK§fnte¡pw Ahkm\w FÃm 
tImi§fnte¡pw {]thin¡p¶p. tImi 
§fnÂ HmIvknP³ `£Whpambn 
kwtbmPn¡pt¼mÄ HmIvkoIcWw 
kw`hn¡p¶p. Cu {]{InbbnÂ ImÀ_¬ 
ssUHmIvsskUv, Pew F¶o hnkÀPvP\ 
hkvXp¡Äs¡m¸w DuÀÖhpw kzX{´ 
amIp¶p. PohPme§fnÂ Blmc]
ZmÀ°§Ä¡v HmIvkoIcWw kw`hn v̈ 
ImÀ_¬ssUHmIvsskU,v Pew F¶o 
hnkÀPvP\ hkvXp¡Äs¡m¸w DuÀÖw 
kzX{´amIp¶ {]{Inbsbizk\w AYhm 
tImi§fnse izk\w F¶p ]dbp¶p.

     ¥qt¡mkv + HmIvknP³                                     ImÀ_¬ssUHmIvsskUv + Pew + DuÀÖw

izk\¯nsâ Xc§Ä

izk\w c ≠ phn[¯nemWv (a) hmbpizk\w (b)  Ahmbpizk\w. `qcn]£w 
PohPme§fpw `£Ws¯ hnLSn¸n¨v  DuÀÖw kzX{´am¡m³ HmIvknP³ D]
tbmKn¡p¶p. HmIvknPsâ km¶n²y¯nÂ \S¡p¶ izk\s¯ hmbp izk\w 
F¶p ]dbp¶p. CXns\ Xmsg sImSp¯ncn¡p¶ kaoIcWw aptJ\ {]Xn\n 
[oIcn¡mhp¶XmWv:

HmIvknPsâ A`mhw¥pt¡mkv           FYnÂ AÂ¡lmÄ + ImÀ_¬ssUHmIvsskUv 

          + DuÀÖw

Ahmbpizk\w

bokväv, _mIvSocnb t]mepÅ kq£va PohnIÄ¡v HmIvknP³ CÃmsX ̀ £W¯nÂ 

\n¶pw DuÀÖw e`n¡p¶p. HmIvknPsâ Akm¶n²y¯nÂ \S¡p¶ C¯cw 

izk\¯n\v Ahmbp izk\w F¶p ]dbp¶p. Ahmbp izk\w \½psS AkvYnt]

inIfnÂ \S¡p¶p.

bokväv GItImi IhI 
amWv Ah Ahmbp izk\w 
hgn BÂ¡lmÄ Dev]mZn¸n 

¡p¶p. AXpsIm≠  v hoªv, 
_obÀ F¶nh  \nÀ½n¡m³ 
D]tbmKn¡p¶p.

IqSpXembn Adnbm³
_mIvSocnbbv¡pw IhI¯n\pw (Fungi) Ahmbp 
izk\w aqew izkn¡m³ Ignbp¶p. CXv ]©kmcsb 
AÂ¡lmfmbn amäm³ klmbn¡p¶p. Hcp hi¯v 
BÂ¡lmÄ kaql¯n\v tZmjIcamsW¦nepw 
asämcpcoXnbnÂ C\v[\hkvXphmbpw D]tbmKn¡p¶p.

{]hr¯n 2.1  Rm³ sN¿p¶Xv

kzkvYambncp¶v Hcp an\nänÂ F{X        
{]mhiyw izmtkmNvOzmkw sNbvXp 
sh¶v {i²n¡pI. AXv Hcp an\n änÂ 
icmicn  16 apXÂ 18 {]mhiyw Bbncn 
¡psa¶v a\kvknem¡mw. 
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izmtkmNvOzmk¯nsâbpw  izk\¯nsâbpw hyXymk§Ä

izmtkmNvOzmkw izk\w
1. CsXmcp imcocnI {]{InbbWv. Fs´¶mÂ 
hmbp am{Xw Hcp Øe¯p \n¶pw asämcp 

Øet¯¡v Nen¡p¶p. 

1. CsXmcp cmk {]{InbbmWv Fs´¶mÂ 
`£Ww cmkamä§Ä¡v hnt[bamIp¶p. 

2. Cu {]{InbbnÂ DuÀÖw 

kzX{´amIp¶nÃ 
2. Cu {]{InbbnÂ DuÀÖw 
kzX{´amIp¶p. 

3. CXv izk\ Ahbh§fnÂ \S¡p¶p. 3. CXv Poh\pÅ tImi§fnÂ \S¡p¶p.

izk\w F¶Xv HmIvknPsâ klmb¯mÂ `£W¯n\v Pze\w kw`hn v̈ DuÀÖs¯ 
kzX{´am¡p¶ {]{InbbmWvv. A§s\bmsW¦nÂ hndIv I¯p¶Xpw tImi§fnÂ 
`£W]mZÀ° §fnÂ Pze\w kw`hn¡p¶Xpw X½nÂ F´mWv hyXymkw ?

izk\w acw Fcnbp¶Xv

1. CXv Poh\pÅ tImi§fnÂ \S¡p¶p. 1. CXv shfnbnÂ \S¡p¶p. 

2. Xmt]mÀÖw kzX{´amIp¶p. 
2. Xm]hpw {]ImtimÀÖhpw kzX{´ 

amIp¶p. 

3. sNdnb AfhpIfnÂ  ]Sn]Snbmbn 

DuÀÖw kzX{´amIp¶p.

3. hfsc s]s«¶v A[nI AfhnÂ 

DuÀÖw kzX{´amIp¶p. 

\n§Ä {]ImikwtÇjW {]{Inbsb Ipdn¨v ]Tn¡pIbp ≠ mbn izk\hpw {]
Imi kwtÇjWhpw \n§Ä¡v thÀXncn¨dnbm³ Ignbptam?

izk\w {]ImikwtÇjWw

1. cm{Xnbpw ]Iepw \S¡p¶ {]{InbbmW.v 1. CXv ]IÂ kab¯v am{Xw \S¡p¶p. 

2. FÃm PohnPme§fpw izkn¡p¶p. 
2. lcnXkky§Ä am{Xw `£Ww 

X¿mdm¡p¶p. 

3 `£Ww hn\ntbmKn¡s¸Sp¶p. 3. `£Ww Dev]mZn¸n¡s¸Sp¶p. 

4. Cu {]{InbbnÂ HmIvknPs\ DÅntebvs¡ 
Sp¯v ImÀ_¬ssU HmIvsskUns\ ]pd 

t¯bv¡v hnSp¶p.

4. Cu {]{InbbnÂ ImÀ_¬ssU 
HmIvsskUns\ DÅntebvs¡Sp¯v          

HmIvknPs\ ]pdt¯¡v hnSp¶p.

{]hr¯n 2.2        R§Ä sN¿p¶Xv

Hcp an\nänÂ R§fpsS Iq«pImÀ F{XXhW izkn¡p¶psh¶v \ap¡v I≠  p]nSn¡mw.

\n§fpsS kplr 
¯nsâ t]cv

km[mcW XzcnX \S¯w HmSpt¼mÄ hn{ia¯nÂ

1.
2.
3.

\½psS Huckmib¯nÂ ImWp¶ 
t]inIÄ izkn¡m³ klmbn¡p¶p. 
hmcnsbÃpambn DÅnte¡v shfnbnte¡pw 
Nen¸n¡p¶p. izktImi§Ä¡v Xmsg  
ImWp¶ _eapÅ ]c¶ ]mfnIfmb t]
inIsf {]mNocw (Ub{^w F¶pw ]d 
bp¶p).

2.2 izk\w a\pjycnÂ:
a\pjy izk\ hyhkvYbnÂ \m 

kmc{Ô§Ä, \mkmKlzcw, izmk\m 
fw, izk\nI, izmktImi§Ä F¶o 
Ahbh§Ä AS§nbncn¡p¶p. izmk 
tImi§Ä Huckmib¯nÂ ImWp¶p. 
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\½psS \mknIbnÂ c ≠ p Zzmc§Ä 
ImWp¶p. ChbmWv \mkc{Ô§Ä 
CXv \mkmKlzc¯nepw XpSÀ¶v izk 
\mfnIbnepw (windpipe) Xpd¡p¶p. 
izmk\mfn c ≠p imJIfmbn ]ncnbp¶p. 
Chsb izk\nIsf¶v hnfn¡p¶p. 
(GIhN\w izk\n). Hmtcm izk\n 
Ibpw izmktImi§fnÂ {]thin¨v 
sNdnb IpgepIfmbn thÀ]ncnbp¶p. 
ChbmWv izk\nIIÄ AÂhntbmsse 
F¶dnbs¸Sp¶ hmbp AdIfnÂ Cu 
izk\nIIÄ Ahkm\n¡p¶p. (GIh 
N\w BÂhntbmekv). 

 hmbp AdIfpsS `n¯nIfnÂ 
ImWp¶ t\cnb cIvX¡pgepIsf 
temanIIÄ F¶p ]dbp¶p. Ch hmbp 
AdIfnte¡v cIvXw sIm≠ p hcp¶p. 
izmktImi§fnÂ \n¶v HmIvknP³ 
cIvX¯ntebv¡pw cIvX¯nÂ \n¶v ImÀ_
ssUHmIvsskUv izmktImi§fnse 
hmbp AdIfnte¡pw {]thin¡p¶p.

\mkmc{\v[§Ä       \mkmKlzcw       izmk\mfw     izk\nI     izk\nIIÄ     hmbpAd

\mw F§s\bmWv izmtkmNvOzm-
kw \S¯p¶Xv?

izmtkmNvOzmk¯nÂ DNvOzmkw    
\nizmkw F¶o {]{InbIÄ ImWp¶p. 
Hcp PohnbpsS PohnX N{Iw apgph\pw 
XpSÀ¨bmbn FÃm kab¯pw \S¡p¶ 
Hcp {]{InbbmWv izmtkmNvOzmkw Hcp 
an\n«nÂ Hcp a\pjy³ F{X {]mhiyw 
izmtkmOzmkw \S¯p¶pthm AXns\ 
izmtkmNvOzmk \nc¡v F¶p ]dbp¶p. 

 \½psS izmtkmNvOzmk 
thfbnÂ {]mNocw (Diaphram) Xmtgm«p 
Nen¡pIbpw hmcnsbÃpIÄ hnIkn¨v 
apIfnte¡v Nen¡pIbpw sN¿p¶p. 
Cu Ne\§fmÂ Huckmib¯nsâ 
hym]vXw hÀ²n¡p¶p. CXn\mÂ ]pd 
¯p \n¶pw HmIvknP³  A[nIapÅ 
hmbpXmsgsImSp¯ncn¡p¶ amÀKvKw 
hgn izmktImi§fntebv¡v thK¯nÂ 
{]thin¡p¶p:

Nn{Xw 2.1    a\pjysâ izk\hyhØ

\mkmc{Ôw

izmk\mfn

izk\nI

izmktImiw

izk\nIIÄ

{]mNocw
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{]hr¯n 2.3       Rm³ sN¿p¶Xv

e£yw: \nizmkhmbphnÂ ImÀ_¬ssUHmIv 

sskUv A[nIw Ds ≠¶v Rm³ a\Ênem¡n.
\ap¡v BhiyaÅh : aqSnIfpÅ kpXmcyamb c≠ v 
¥mÊpIÄ, Hcp kv{Sm, Np®m¼pshÅw.
coXn :  i) Np®m¼pshÅw sIm≠ v c≠ p ¥mÊpIfpw 

\nd¨v aqSnsh¨p. Hcp ¥mÊnsâ aqSnbnÂ 
Rm³ Hcp kpjncw D≠ m¡n. 

 ii) H¶mas¯ ¥mÊnÂ am{Xw Hcp kv{Sm C«v 
Rm³  hmbp DuXnIS¯n kw`hn¡p¶ amäw 
\nco£n¨p.

 H¶mas¯ ¥mÊnse Np®m¼pshÅw c ≠m 
as¯ ¥mÊnepÅXnt\¡mfpw IqSpXÂ ]mept]m 
embn. 

 Np®m¼pshÅs¯ ]mept]mem¡p¶ kz`mhw 
ImÀ_¬ssUHmIvsskUn\p≠ v .AXpsIm ≠mWv 
H¶mas¯ ¥mÊnse Np®m¼pshÅw ]mÂ t]membXv. 
Cu \nco£W¯neqsS \nizmkhmbphnÂ IqSpXÂ 
ImÀ_¬ssUHmIvsskUv Ds≠ ¶ \nKa\¯nÂ 
Rms\¯n.

]mep
t]mse

Np®m¼v 

shÅw

\½Ä \nizkn¡pt¼mÄ {]mNocw (diaphragm) apIfnte¡v Nen¨v AXnsâ 
bYmkvYm\s¯¯pIbpw hmcnsbÃpIÄ (DtcmkvYn) Xmtgm«p XÅs¸SpIbpw 
sN¿p¶p. CXn\mÂ Huckmib¯nsâ hym]vXw IpdbpIbpw izmktImi§fnÂ      
\n¶v izk\nI, izmk\mfw, \mknI F¶nh hgn hmbp ]pdt¯¡v XÅs¸SpIbpw 
sN¿p¶p.

IqSpXembn Adnbm³

F´psIm≠mW v \mw Xp½p¶sX¶v \ap¡v I≠ p]nSn¡mtam? 

 A\y]ZmÀ°§fmb s]mSn, ]qs¼mSn, t]mepÅh \mkmKlzc¯nÂ {]thin¨v 
AkzkvYX D ≠m¡pt¼mgmWv \mw Xp½p¶Xv. Xp½pt¼mÄ BhiyanÃm¯ tZmjIcamb 
IWnIIÄ \mkmKlzc¯nÂ \n¶pw ]pd´Ås¸Sp¶p.

Nn{Xw 2.2 DNvOzmkw - \nizmkw

hmbp

izmktImi§Ä

{]mNocw

Huckmibw

{]mNocw
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{]hr¯n 2.4       R§Ä \nco£n¨Xv

Hcp hnkvXmcapÅ ¹mkvänIv PmsdSp¡pI. AXnsâ ASn`mKw \o¡pI. Hcp  Y 
BIrXnbnepÅ kv^SnI¡pgÂ IS¯m³ ]äp¶ coXnbnÂ ZzmcsaSp¡pI. Ipgensâ 
c ≠mbn ]ncnªncn¡p¶ Aä¯v hmbp\ndbv¡m¯ _eq¬  Dd¸n¡pI. B Ipgens\ 
Pmdn\pÅnte¡v IS¯pI Pmdnsâ Xpd¶ ASn`mK¯v temeamb dºtdm¹mkvänt¡m 
sIm≠ pÅ joäv D]tbmKn¨v sI«pI. B¹mkvänIv joäns\ hen¡pt¼mÄ ]pd¯p \n 
¶pÅ hmbp _eqWn\pÅntebv¡v IS¡p¶XpImcWw _eq¬ hnIkn¡p¶p. joäv 
bYmkvYm\t¯bv¡v XÅs¸Spt¼mÄ s_Â Pmdn\pÅnse hym]vXw IpdbpIbpw  hmbp 
_eqWn\pÅnÂ \n¶v ]pdt¯bv¡v XÅs¸SpIbpw sN¿p¶p. CXv izmtkmNvOzmk {]
hÀ¯\s¯ ImWn¡p¶p.

Y IpgÂ 
(izmk¡pgÂ izk\nI)

¹mÌn¡v PmÀ
(Huckmibw)

_eq¬ 

(izmktImiw)

dºÀ joäv 
({]mNocw)

hym]vXw IqSp¶p

aÀ±w Ipdbp¶p

hym]vXw Ipdbp¶p

aÀ±w IqSp¶p

DNvOzmkw \nizmkw

hmXI§fpsS hn\nabw

HmIvknP³ A[nIapÅ hmbp, hmbp 
AdIfnÂ F¯pt¼mÄ cIvX¯nÂ 
HmIvknP³ BKncnWw sN¿ps¸«v 
lotamt¥m_n\pambn kwtbmPn¨v HmIv 
kolotamt¥m_n\mbn  icoc¯nsâ 

FÃm tImi§fnte¡pw sIm≠ p sN 
Ãp¶p. tImi§fnÂ HmIvknPsâ k 

lmb¯mÂ `£W ]ZmÀ°§Ä¡v 
HmIvkoIcWw kw`hn¨v, Pew, ImÀ_¬ 
ssUHmIvsskUv F¶nh tbmsSm¸w 
DuÀÖw kzX{´am¡p¶p. Cu ImÀ 
_¬ssUHmIvsskUns\ cIvXw izm 

ktImi§fnte¡v hln¨psIm≠ p          
t]mhpIbpw AhnsS \n¶v AXv \nizkn 
¡s¸SpIbpw sN¿p¶p.

Nn{Xw 2.3  hmbp AdIfpsS LS\

hmbp AdIÄ

temanIIÄ
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IqSpXembn Adnbm³

 ( hmbp aen\oIcWw ]e izmktImitcmK§sf D ≠m¡p¶p. 

 ( ]pIhen izmktImi AÀ_pZw D≠ m¡mw. 

 ( izk\ hyhkvYbpsS D]tbmK{]Zamb Dt]mev]¶amWv i_vZw. (kz\t]SI¯nÂ 

\n¶pÅ i_vZw)

2.3 izk\w arK§fnÂ

a\pjys\ t]mse aäp arK§fpw 
kky§fpw izmtkmNvOmkhpw izk\
hpw \S¯p¶p. izk\¯nsâ ASnØm\ 
{]{Inb FÃm PohPme§fnepw H¶mWv. 
\ap¡v Nne arK§fnÂ izk\¯n\pw 
klmbn¡p¶ Ahbh§sf DZmlcW 

ambn ]Tn¡mw.  
a) Nne  GItImi PohnIfnepw 

sNdnb _lptImi PohnIfnepw FÃm 
tImi§fpw Npäp]mSpÅ hmbphnÂ        
\n¶v AsÃ¦nÂ Pe¯nÂ \n¶v hym]\w 
hgn HmIvknPs\ kzoIcn¨v  CO2 s\ ]pd 
t¯¡v hnSp¶p.  

DZm : Aan_,  ]mcaoknbw 

b) a®nc, Ipf A«t]mepÅ P´p¡Ä 
CuÀ¸hpw, hgphgp¸pÅXpamb Xz¡v hgn 
izk\w \S¡p¶p. 

c) jUv]Z§Ä t]mepÅ P´p¡fnÂ 
icoc¯nsâ hi§fnÂ izk\c{Ô§Ä 
F¶ [mcmfw sNdnb kpjnc§Ä D≠v.  
Cu izk\c{Ô§Ä {S¡nb F¶dnb 
s¸Sp¶ hmbp IpgenÂ Xpd¡p¶p. 
izmk\mfnbnte¡v izk\c{Ô§Ä 
aptJ\ hmXI hn\nabw \S¡p¶p.  

d) aXvky§fnÂ iIpe§Ä (gills) 
F¶ {]tXyI Ahbhw Pe¯nÂ 
ebn¨ncn¡p¶ HmIvknPs\ BKncWw 
sN¿m³ klmbn¡p¶p.

e) DcK§Ä, ]£nIÄ, kkvX\nIÄ 
t]mepÅhbv¡v izkn¡p¶Xn\mbn izm 
ktImi§Ä D≠ v.  

f) Xhf t]mepÅ P´p¡Ä Xz¡v 
aptJ\bpw izk\tImi§Ä aptJ\bpw 
izkn¡p¶p.

Nn{Xw 2.5  a®nc

Nn{Xw 2.6 Xhf

izk\c{Ôw

izk\\mfn

iIpew

iIpe c{Ô§Ä hgn Pew 

]pdt¯bv¡v XfÅp¶p
Nn{Xw 2.4  aÕyw - ]mä

izktImi§Ä
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IqSpXembn Adnbm³

kky§Ä izk\ kab¯v O2 
 s\  DÅntebv¡v 

FSp¯v CO2 s\ ]pdt¯bv¡v hnSp¶p. {]

ImikwtÇjWw \S¡pt¼mÄ  Ah CO2 s\ 

DÅnte¡v FSp¯v O2 s\ ]pdt¯¡v hnSp¶p. 

Ch c ≠p sshhn[yapÅ ]ckv]c klmb 

Icamb {]{InbbmWv.

2.4   izk\w kky§fnÂ 
aäp PohPme§sft]mse `£W 

¯nÂ \n¶v DuÀÖw e`n¡p¶Xn\mbn 
kky§fpw izkn¡p¶p. km[mcWbmbn 
kky§fnÂ izmtkmNvOzmk¯n\m 
bn {]tXyI Ahbh§Ä ImWp¶nÃ. 
Ah P´p¡sft¸mse izmtkmNvOzmk 
Ne\§fpw {]ISn¸n¡p¶nÃ. kky§Ä 
Bkyc\v{[§Ä F¶dnbs¸Sp¶ 
hfsc kq£vaamb Zzmc§Ä hgnbmWv 
izmtkmNvOzmkw \S¯p¶Xv. hym]\w 
hgn hmbphnepÅ HmIvknP³ CebpsS 
DÅnte¡pw ImÀ_¬ssUHmIvsskUv 
CeIfnÂ \n¶v Bkyc\v{[w hgn ]pd 
t¯bv¡pw sNÃp¶p. ImWvU§fpsS 
D]cnXe§fnÂ kq£vakpjnc§Ä 
ImWp¶p.  Cu kpinc§Ä hmXI hn\n 
ab¯n\v klmbn¡p¶p. thcpIfpw  
kzX{´ambn izk\w \S¯p¶p a¬ 
XcnIfpsS CSbnÂ ImWp¶ hmbp 
kvYe§fnÂ \n¶v thcpIÄ hmbphns\ 
hens¨Sp¡p¶p. A§s\ kky¯nsâ 
thcv, ImWvUw, CeIÄ  t]mepÅ FÃm 
`mK§fpw kzX{´ambn izkn¡p¶p. Pe 
kky§Ä AhbpsSCeIÄ, thcpIÄ, 
ImWvUw F¶nh hgn NpäpapÅ Pe 
hpambn hmXI hn\nabw \S¯p¶p. 

 ]IÂ kab§fnÂ {]Imi 
kwtÇjWw F¶ {]{Inb kky 
§fnÂ \S¡p¶p. Cu {]{InbbnÂ 
ImÀ_¬ssUHmIvsskUv D]tbmKn¡p 
Ibpw HmIvknP³ ]pd´Å s¸SpIbpw 
sN¿p¶p. 

 {]ImikwtÇjWw \S¡pt¼mÄ 
kzX{´amIp¶ HmIvknPsâ Hcp 
`mKw kky§Ä izk\¯n\mbn D]
tbmKn¡p¶p. _m¡nbpÅh Bkyc{Ôw 
aptJ\ ]pdt¯¡v XÅp¶p. izk\ 

 Nn{Xw 2.7  Bkyc{Ôw
Xpd¶ Bkyc{Ôw

ImhÂtImiw

 F¶mÂ cm{XnIme§fnÂ {]
ImikwtÇjWw \S¡m¯Xn\mÂ 
izk\ kab¯v kzX{´amIp¶ ImÀ 
_¬ssUHmIvsskUv Bkyc\v{[w 
aptJ\ A´co£¯nte¡v ]pd´ 
Ås¸SpIbpw HmIvknPs\ izk\¯n   

\mbn D]tbmKn¡pIbpw sN¿p¶p.

izk\¯nsâ Xc§Ä

HmIvknPsâ km¶n²yw AsÃ¦nÂ 
A`mhw F¶Xns\ B{ibn¨v izk\w 

c ≠phn[¯nep≠ v. 

1) Ahmbp izk\hpw 

2) hmbp izk\hpw 

bokväv, _vIvSocnb t]mepÅ Xmgv¶ 
Xcw PohPme§fnÂ Ahmbp izk\w 
\S¡p¶p. 

DbÀ¶ kky§fnÂ  hmbp izk\w 
\S¡p¶p.

kab¯v kzX{´amIp¶ ImÀ_¬ssU 
HmIvsskUv {]ImikwtÇjW¯n\mbn 
kky§Ä D]tbmKn¡p¶p. 
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1. arK§sfbpw AhbpsS izk\mhbh§sfbpw tNcpw ]Sn tNÀ¡pI.

arK§Ä izk\mhbh§Ä

a) ]mä iIpew 

b) Xhf izmktImi§Ä

c) aXvkyw izmktImi§fpw Xz¡pw 

d) a®nc izk\ c\v{[w

e) \mb Xz¡v

2. Xmsg sImSp¯ncn¡p¶ izk\mhbh§sf {Iaambn ]p\À{IaoIcn¡pI. 

izmk\mfn, \mknI, hmbpAd, izk\nI, \mkmKlzcw, izk\nIIÄ

aqey\nÀ®bw 

6.  Chbnse izk\mhbh§Ä FgpXpI.

i) Aao_  _________ ii) aÕyw _________ iii) Xhf _________

7. {]Imi kwt¥jWw ]IÂ kab§fnÂ \S¡p¶p. izmtkmNvOzmkw FÃm         

kab§fnepw \S¡p¶p.

i) Cu {]{InbIfnÂ ]ckv]camäw \S¡p¶ hmXI§fpsS t]scgpXpI. 

ii) CebnÂ hmXIhn\nabw F§s\ \S¡p¶p.

3. a\pjysâ izk\ hyhkvYbpsS Nn{Xw Xmsg sImSp¯ncn¡p¶p.  

   AXnÂ Xmsg sImSp¯ncn¡p¶ `mK§Ä ASbmfs¸Sp¯pI. 

4. icnbmb D¯cw sXcsªSp¡pI:-
 a) \½Ä izkn¡p¶ ip² hmbphnÂ A[nIambn ImWp¶Xv____ 

  (HmIvknP³/ ImÀ_¬ssUHmIvsskUv) 

 b) HmIvknPsâ A`mh¯nepÅ izk\¯n\v _________ F¶p hnfn¡p¶p.

  (hmbp izk\w/ Ahmbpizk\w) 

 c) kky§Ä CeIfnepÅ sNdnb kpjnc§Ä hgn izkn¡p¶p Ahsb ____   
       F¶p]dbp¶p. 

  (izmk\mfn/ Bkyc\v{[w) 

5. Xmsg sImSp¯ncn¡p¶ kaoIcW¯nÂ hn«pt]mb `mKw ]qcn¸n¡pI.

a) _________ + HmIvknP³  ________ + _________ + DuÀÖw

b) ¥qt¡mkv  ______ + ImÀ_¬ssUHmIvsskUv + _________

IqSpXÂ hniZmwi§Ä¡mbn 

]pkvXI§Ä
Biology Understanding Life (3rd edition) -  Jones and Barthlett. Barthlett 

publishers U.K
Biology -  Sylvia.S Mader - Brown Publishers U.S.A
ssh_vsskäpIÄ

www.health.howstuffworks.com  /  www.biotopics.co.uk

\mknI, izk\\mfn, izmk\nI, izmktImi§Ä, izk\nIIÄ
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\mw \ntXy\ ]eXc¯nepÅ amä§Ä ImWp¶p≠       v. Cu amä§fnÂ Ht¶m 
AXne[nItam ]ZmÀ°§Ä DÄs¸Sp¶p. DZmlcWambn sFkv DcpIp¶p. Pew 
\ocmhnbmbn amdp¶p. ]©kmc Pe¯nÂ Aenbp¶p. ]mÂ ssXcmbn amdp¶p. 
ChnsSsbÃmwXs¶ Hcp amäw kw`hn¡p¶p. dºÀ_mâns\ hen¨p \o«pt¼mÄ 
AXnÂ Hcp amäw kw`hn¡p¶Xn\mÂ AXpw Hcp amäs¯ {]Xn\n[m\w sN¿p¶p. Nne       
{]tXyI kmlNcy§fnÂ {Zhy§fnÂ amä§Ä kw`hn¡p¶p. Cu A²ymb¯nÂ 
Nne {]hÀ¯\§fneqsS C¯cw amä§fpsS {]IrX§Ä {i²m]qÀÆw \ap¡v                      

]cntim[n¡mw. \ap¡v Npäpw \S¡p¶ amä§Ä c≠ v Xc¯nepÅhbmWv.

1. `uXnI amä§Ä

2. cmk amä§Ä

3.1. `uXnI amä§Ä

{]hr¯n 3.1.  Rm³ sN¿p¶Xv

F\n¡v BhiyapÅh: Hcp sNdnb I¼v. 
Rm³ Cu I¼ns\ c≠ v IjvW§fmbn                         
s]m«n¨v kw`hn¨ amäw a\Ênem¡n. Rm³ 
Hcp I¼ns\ c≠v IjvW§fmbn apdn¨p. 
Cu c≠ p IjvW§sfbpw BZysaSp¯ 
I¼nsâ BIrXn BÀÖn¡¯¡hn[w Hcp 
taibpsS ]pd¯ph¨p. XoÀ¨bmbpw Cu c≠ v 
IjvW§sfbpw tNÀ¯mepw BZysaSp¯ 
I¼v hos≠ Sp¡m³ km²yaÃ. CXn\p ImcWw 
I¼v AXnsâ hen¸¯nÂ Hcp amä¯n\v 
hnt[bambXn\memWv. (ImgvNbnÂ) F¶mÂ 
AXnsâ cmkLS\bnÂ amä§sfm¶pw CÃ. 
AXn\mÂ ChnsS kw`hn¨ amäw Hcp `uXnI 
amäamsW¶ \nKa\¯nÂ Rms\¯n.                                                                  

{]hr¯n 3.2.       Rm³ sN¿p¶Xv

Nn{Xw 3.1 HSn¨ I¼v

Nn{Xw 3.2. sFkv  

DcpIp¶Xv

F\n¡v BhiyapÅh: Hcp IjvWw 
ISemkv, I{XnI.

 Ct¸mÄ Hcp IjvWw ISemkns\ 
sNdnb IjvW§fmbn apdn¡pI. 
F´v amäamWv kw`hn¡p¶sX¶v               
\nco£n¡pI.

 Rm³ Hcp IjvWw ISemkns\ 
\mevkaNXpc IjvW§fmbn apdn¨p.

 Rm³ Cu Hmtcm kaNXpc 
IjvW§sfbpw ho ≠pw \mevka 
NXpc IjvW§fmbn apdn¨p. AXn 
\ptijw Cu ISemkp IjvW§sf                   
]qÀÆmIrXn{]m]n¡¯¡hn[w Hcp 
tai¸pd¯v \nc¯n. 

 BZysaSp¯ ISemkv AXnsâ 
hen¸¯nÂ am{Xw Hcp amä¯n\v 
hnt[bambn (ImgvNbnÂ) AÃmsX 
cmkLS\bneÃ. kw`hn¨ amäw Hcp 
`uXnIamäamWv.

 sFkv DcpIp¶Xv Hcp `uXnI 
amä¯n\v DZmlcWamsW¶v \n§Ä 
¡dnbmtam?
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{]hr¯n 3.3       Rm³ sN¿p¶Xv

F\n¡v BhiyapÅh: Im´w, Hcp Xmew, aWÂ, 
Ccp¼vs]mSn.

 aWÂ Ccp¼v s]mSnbpambn {]Xn{]hÀ¯n v̈ 
Hcp ]pXnb cmk]ZmÀ°w D ≠mIptam? Hcp {]hr¯n 
sNbvXpt\m¡n F´p kw`hn¡p¶psh¶v \ap¡v 
I ≠p]nSn¡mw. Ipd¨p aWepw Ccp¼v s]mSnbpw Hcp 
Xme¯nseSp v̄ AXns\ \Ãh®w IeÀ¯pI.   
]pXnb DXv]¶w H¶pw D ≠mbnÃ F¶v F\n¡v       
\nco£n¡m\mbn. Cu an{inX¯n\p apIfneqsS Hcp 
Im´s¯ Rm³ Nen¸n¨p. Ccp¼v XcnIÄ Ffp 
¸¯nÂ Im´¯mÂ BIÀjn¡s¸Sp¶p. F¶mÂ 
aWÂ Xme¯nÂ Xs¶ Ahtijn¡p¶p. ]pXnb 
]ZmÀ°§Ä H¶pw D≠ mIm¯Xn\mÂ ChnsS 

kw`hn¨ amäw Hcp `uXnIamäamWv.
Nn{Xw 3.3 aWenÂ\n¶pw 

Ccp¼p s]mSn Im´ap]tbmKn¨v 
thÀXncn¡p¶p

Nn{Xw 3.4 ]ceoIcW {]{Inb

CXv shdpw Hcp `uXnI amäamWv. cmkLS\bnÂ Hcp amähpw kw`hn¨n«nÃ F¶p am{XaÃ.      

]pXnb DÂ]¶§Ä H¶pw D≠ mbn«nÃ F¶pw \½Ä I≠ pIgnªp. shdpw Hcp `uXnI amäamWv 

kw`hn¨ncn¡p¶Xv. AXmbXv `uXnIamäw \S¡pt¼mÄ ]pXnb ]ZmÀ°§sfm¶pw Xs¶ D≠ m 
Ip¶nÃ. am{XaÃ, Chsb \njv{]bmkw ]qÀÆØnXnbnte¡m¡mhp¶XpamWv (reversible).

]ceoIcWw (Crystallisation)

e£yw: ]ceoIcWw Hcp `uXnI amäamsW¶v ImWn¡p¶Xn\mbn.

R§Ä¡v BhiyapÅh: ssN\m¡n®w, ^WÂ, tImWn¡Â ^vfmkv¡v, 
ap¡men Ìm³Uv, I¼nhe, _yqdäv Ìm³Uv, ^WÂ Ìm³Uv, kÄ^yqcnIv A¾w, 

tIm¸ÀkÄt^äv, Acn¸vISemÊv, _p¬k³ _ÀWÀ.
sN¿p¶hn[w :

 (  Hcp ssN\m In®¯nÂ Ipd¨v PesaSp¡pI. 

 (  CXnÂ Bhiy¯n\v tIm¸À kÄt^äv ]cepIÄ tNÀ¯v Hcp ]qcnXemb\n 

X¿mdm¡pI. Cu emb\nbnÂ Ipd¨v A¾w (kÄ^yqcn¡v A¾w - H2SO4) 

tNÀ¡pI.

 (  ]cepIÄ apgph\pw Aenªp tNcp¶Xphsc emb\nsb NqSm¡pI. 

emb\nsb XWp¡m\mbn A\phZn¡pI. AXn\p tijw Acn¡pI. 

 (  C{]Imcw Acns¨Sp¯ emb\nsb A\¡msX h¨v ho ≠pw XWp¸n¡pI. 

Ipd¨v kabw Ignbpt¼mÄ emb\nbnÂ ]cepIÄ D≠ mIp¶p.

{]hr¯n 3.4.                          R§Ä \nco£n¡p¶Xv
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Cu {]hr¯nbnÂ\n¶pw Pe¯nÂ ebn¸n¨ncp¶ tIm¸À kÄt^äv ho ≠pw ]cepIfmbXv \ap¡v        
\nco£n¡m\mbn. BbXn\mÂ tIm¸À kÄt^änsâ Pe¯nepÅ Aenªp tNcÂ Hcp `uXnIamä¯n\v 

DZmlcWamWv. ]pXpXmbn D≠ mb ]cepIÄ¡v \nbXamb PymanXob BIrXnbpw hen¸hpw Ds ≠¶pw 

\ap¡v \nco£n¡m\mhp¶XmWv. C{]Imcw emb\nbnÂ\n¶v ]ZmÀ°§fpsS ip²amb ]cepIÄ D≠ m 

¡mhp¶XmWv. C§s\ ]cepIÄ D ≠mIp¶ {]{Inbsb {InÌeoIcWw(Crystallisation) F¶p ]dbp¶p.

{]hr¯n 3.5     R§Ä \nco£n¡p¶Xv

DXv]X\w (SUBLIMATION)

e£yw: DXv]X\w Hcp `uXnI amäam 
sW¶v ImWn¡p¶Xn\mbn. 
R§Ä¡v BhiyapÅh: IÀ¸qcw, 
ssN\m¡n®w, ̂ WÂ, ap¡men Ìm³Uv, 
I¼nhe, _p¬k³_ÀWÀ.

sN¿p¶hn[w:
 (Hcp ssN\m In®¯nÂ Ipd¨v IÀ¸qcw 

FSp¡pI. 
 (]m{X¯n\p apIfnembn Hcp h¨qän 

(^WÂ) Iagv¯n hbv¡pI.
 (h¨qänbpsS X≠ v Hcp IjvWw ]ªn 

D]tbmKn¨v ASbv¡pI. CXns\ kmh 
[m\¯nÂ NqSm¡pI. IÀ¸qcw AXnsâ 
_mjv]ambn amdp¶p. Cu IÀ¸qc¯nsâ 
_mjv]¯n\v ^Wensâ hi§fnÂ 
km{µoIcWw kw`hn¡p¶p. Nn{Xw 3.5 DXv]X\w

]ªn

Iagv¯n h¨n«pÅ ^WÂ

ssN\mIn®w

km{µoIcn¡

s¸« hkvXp

IÀ¸qcw

Nn{Xw 3.6

IÀ¸qcw AXnsâ AhØbpw _mlyambn ZriyamIp¶ cq]hpw amdnbXv taÂ¸dª    
{]hÀ¯\¯nÂ \n¶pw \ap¡v \nco£n¡phm³ km[n¨p.

 IÀ¸qc¯ns\ AtX cq]¯nÂ hos≠ Sp¡m³ \ap¡v IgnbnÃ. IÀ¸qc¯nsâ _mly 
amb BIrXnamdn. F¶meXnsâ cmkLS\ AXpt]mseXs¶ ImWs¸Sp¶p. Hcp Jc]
ZmÀ°s¯ t\cn«v hmXmImhØbntebv¡v amäp¶ Cu {]{Inbsb DXv]X\w F¶p ]d 
bp¶p. 

Hcp _Ä_nsâ 
^nesaâneqsS sshZypXn 

IS¶pt]mIpt¼mÄ 
^nesaâ v {]Imin¡p¶p 

am{XaÃ, AXv ZriyamIp¶ 
cq]¯nepw Hcpamäw ImWp¶p. 

F¶mÂ sshZypX_Ôw 
hntÑZn¡pt¼mÄ _Ä_v 
{]Imin¡p¶nÃ F¶p 

am{XaÃ AXv ImgvNbv¡pw 
bYmÀ° AhØ     
hos ≠Sp¡p¶p.

Nn´n¡p¶Xn\mbn......

_Ä_v kzn¨v 

CSp¶Xn\p ap¼v
{]Imin¡p¶ _Ä_v
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{]hr¯n 3.6          R§Ä \nco£n¡p¶Xv

e£yw:

AhØm ]cnhÀ¯\w Hcp `uXnI amäamsW¶v ImWn¡p¶Xn\mbn.

R§Ä¡v BhiyapÅh

_o¡À, sFkvIjvW§Ä, _p³k³ _ÀWÀ, ap¡men Ìm³Uv, Hcp Xmew. 

sN¿p¶hn[w :
 (  Hcp _o¡dnÂ Ipd v̈ sFkv FSp v̄ Hcp ap¡menbnÂ (aq¶v ImepÅ Ìm³Uv) 

h v̈ Hcp hnf¡nsâ klmbt¯msS NqSm¡pI. \n§Ä¡v F´mWv \nco 
£n¡m\mIq¶Xv? sFkv DcpIn Pew D≠ mIp¶p.

 (  Cu Pe¯ns\ ho ≠pw sFkm¡m³ \n§Ä¡v Ignbptam? AXn\mbn Hcp coXn 
\nÀt±in¡pI. 

 (  Hcp _o¡dnÂ Ipd¨v PesaSp¯v AXns\ Xnf¸n¡pI? F´mWv \n§Ä¡v \nco 
£n¡m\mIp¶Xv?

 ( _o¡dn\p apIfnembn Hcp ]m{Xw Iagv¯n hbv¡pI.

 (  Ipd v̈ Pe¯pÅnIÄ ]m{X¯nsâ DÄ`mK v̄ X«n km{µoIcn v̈ ho ≠pw _o¡dn    
\pÅntebv¡v ]Xn¡p¶Xv \n§Ä ImWp¶pt ≠m? 

 (  Pe¯ns\ ioXoIcn¨v (J\o`hn¸n¨v) sFkv IjvW§fm¡mhp¶XmW.v                                                                                                                    
Cu sFkpIjvW§sf ho≠ pw Peam¡n amäm³ \ap¡p Ignbptam?

Nn{Xw 3.8 AhØm]cnhÀ¯\§Ä

D
X
v]
X
\
w

k
m{µ

oI
cW

w

_
mj

v]
oI

cW
wA

Sn
b
Â

{ZhoIcWw

DdbÂ (J\o`h\w) {ZmhIwJcw

hmXIw

Nn{Xw 3.7 NqSm¡pt¼mgpw XWp¸n¡pt¼mgpapÅ Pe¯nsâ AhØm ]cnhÀ¯\§Ä

NqSm¡pt¼mÄ

DcpIp¶p _mjv]n 

IcWw

Xnfbv¡p

t¼mÄ

XWp¸n¡pt¼mÄ

L\o`h\w 

(km{µoIcWw)

XWp¸n¡pt¼mÄ

L\o`h\w (DdbÂ)

sFkv IjW§Ä
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Cu {]hÀ¯\¯nÂ\n¶pw, \ap¡v 
ImWm\mbXv

* NqSm¡pt¼mÄ Pew JcmhØbnÂ 
(sFknÂ) \n¶v {ZmhImhØbnte¡pw 
(Peambpw) {ZmhImhØbnÂ\n¶v hmXI 
AhØbnte¡pw (_mjv]ambpw) AXn\p 
tijw hmXIw Hcp {ZmhIambpw amdp¶p. 
Pes¯ J\o`hn¸n v̈ JcmhØbnte¡v 
(sFkm¡n) amämhp¶XmWv.

* Cu amä§fnseÃmwXs¶ Pe¯nsâ 
cmkLS\bnÂ Hcp amähpw D ≠mIp¶nÃ. 
CsXmcp `uXnIamäamWv. NqSm¡pt¼mÄ 
Jc]ZmÀ°§Ä {ZmhI§fmbn amdp¶p. 
Cu {]{Inbsb {ZhoIcWw (Melting) F¶p 
]dbp¶p.

 {ZmhI§sf NqSm¡pt¼mÄ AXv 
hmXIambn amdp¶p. Cu {]{Inbsb _m 
jv]oIcWw (evaporation) F¶p ]dbp¶p.

 _mjv]s¯ XWp¡m\\phZn¡p 
t¼mÄ L\o`hn v̈ AXv {ZmhImhØ      
{]m]n¡p¶p. Cu {]{Inbsb km{µoIcWw 
AYhm L\o`h\w (condensation) F¶p   
]dbp¶p.

 Pe¯ns\ ]qPyw Un{KnbnÂ 
XWp¸n¡pt¼mÄ sFkmbn amdp¶p. Cu 
{]{Inbsb J\o`h\w (freezing) F¶p       
]dbp¶p. 

taÂ¸dª FÃm {]hÀ¯\§fnepw  
]ZmÀ°§fpsS `uXnI KpW§fmb 
BIrXn, hen¸w, \ndw, Dujvamhv F¶n 
hbnÂ am{Xta amä§Ä kw`hnbv¡p¶pÅq. 
Hcp ]ZmÀ°¯nsâ `uXnI AhØ¡v 

Nn{Xw 3.9 (b) Xpcp¼n¨ hml\w

3.2 cmk amä§Ä:

Ccp¼v Xpcp¼v ]nSn¡p¶Xv \n§ 
Ä¡v kp]cnNnXatÃ? km£, Ccp¼v 
ZWvUv t]mepÅ Ccp¼v sIm ≠p ≠m¡nb 
Hcp ]ZmÀ°¯ns\ Xpd¶ Øet¯m, 
agbt¯m Dt]£n¡pIbmsW¦nÂ AXn 
sâ D]cnXe¯nÂ Nph¶ Xhn«p\nd 
¯nepÅ Hcp ]Sew BhcWw sN¿p¶p. 
C{]Imcw D ≠mb BhcWs¯ Xpcp¼v 
F¶pw Cu {]Xn`mk¯ns\ Xpcp¼n 
¡Â (£mcWw) F¶pw ]dbp¶p.

 CuÀ¸¯nsâ km¶n²y¯nÂ 
Ccp¼v A´co£¯nse hmbphpambn 
{]hÀ¯n¨v sslt{UäUv 'Ccp¼v 
HmIvsskUv’ F¶dnbs¸Sp¶ Xpcp¼v 
D ≠mIp¶p. Ccp¼v Xpcp¼v ]nSn¡p 
¶Xn\v HmIvknP\pw, Pehpw c≠ v Bhiy 
LSI§fmWv. ChbntesX¦nepw         
H¶nsâtbm AsÃ¦nÂ Ch c≠ nsâ 
bptam Akm¶n²y¯nÂ Xpcp¼p ]nSn 
¡p¶Xv XSbmhp¶XmWv.

Nn{Xw 3.9 (a) 
Xpcp¼n¨ BWn

amäw kw`hn¡pIbpw F¶mÂ cmkLS 
\bv¡v amäw kw`hn¡mXncn¡pIbpw 
sN¿pt¼mÄ Hcp `uXnIamäw \S¡p¶p. 
Hcp ]ZmÀ°¯nsâ `uXnI KpW§fnÂ 
am{Xw ]cnhÀ¯\w kw`hn¡p¶ amä§sf 
`uXnIamä§Ä F¶p ]dbp¶p. Hcp 
`uXnI amäw s]m Xphmbpw ]qÀÆØnXn 
{]m]n¡mhp¶Xpw (]gb]Snamämhp¶Xpw) 
(reversible) ]pXnb ]ZmÀ°§Ä 
D ≠mIm¯Xpamb amäamWv.
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{]hr¯n 3.7        R§Ä \nco£n¡p¶Xv

e£yw:  Ccp¼v Xpcp¼v ]nSn¡m³ HmIvknP\pw 
Pehpw BhiyamsW¶v ImWn¡p¶Xn 
\mbn.

R§Ä¡v BhiyapÅh: ]co£W¡pgÂ, 
Ccp¼mWn, F®, ImÂkyw t¢mssdUv, tImÀ¡v.

sN¿p¶hn[w :
 (  aq¶v ]co£W¡pgepIÄ FSp v̄ Ahsb 

1,2,3 F¶n§s\ ASbmfs¸Sp¯pI.

 (  Hmtcm¶nepw ip²amb Hcp Ccp¼mWn 
hbv¡pI.

 ( H¶mas¯ ]co£W¡pgenÂ, Ipd¨v  
 ss]¸v shÅw Hgn¡pI.

 ( c≠ mas¯ ]co£W¡pgenÂ Xnf¸n¨, 
tkzZ\w sNbvX Pew tNÀ¯tijw 
hmbpk¼À¡anÃmXncn¡m\mbn Aev]w 
kkyF® tNÀ¡pI. 

 (  aq¶mas¯ ]co£WIpgenÂ Ipd¨v 
ImÂkyw t¢mssdUv FSp¡pI. (Hcp     
\nÀÖeoImcn). 

 (  aq¶p\mep Znhkw A\¡msX h¨ tijw 
Hmtcm ]co£W¡pgepIfnsebpw BWn 
Isf \nco£n¡pI.

Nn{Xw 3.10 Xpcp¼v ]nSn¡p¶Xn\v Bhiyamb kmlNcy§Ä

hmbphpw 

Pehpw D≠v 

Pew D≠ v 

hmbp CÃ

F®

Xnf¸n¨ Pew

ImÂkyw 

t¢mssdUv

hmbp D≠ v 

PeanÃ

sagpIpXncn I¯p¶Xv Hcp cmk 
amä¯n\v DZmlcWamWv. sagpIv        
X\vam{X ImÀ_¬ssUHmIvsskUpw 
PeX\vam{XIfpw Bbn amdp¶p.

IpSpXembn Adnbm³

Nn{Xw 3.11 sagpIpXncn I¯p¶Xv

2, 3 F¶n§s\ ASbmfs¸Sp¯nb 
]co£W¡pgepIfnse BWnIfnÂ 
Xpcp¼v ]nSn¨n«nÃ.  F¶mÂ H¶mas¯ 
]co£W¡pgense BWnbnÂ 
X p c p ¼ p ] n S n ¨ n c n ¡ p ¶ X m b n                 
\ap¡p ImWm³ Ignªp. Cu {]
hr¯nbnÂ\n¶pw Ccp¼v Xpcp¼p    
]nSn¡p¶Xn\v HmIvknP\pw Pehpw 
AXymhiyamsW¶v \n§Ä¡v A\p 
am\n¡m³ Ignbpw.

 Xpcp¼v Ffp¸¯nÂ s]mSn 
ªp t]mIp¶ Hcp ]ZmÀ°amWv. 
CXv D]cnXe¯nÂ \n¶pw ]mfn 
Ifmbn thK¯nÂ ASÀ¶p hogp¶p. 
Ccp¼nÂ \nt£]n ¡s¸Sp¶ Xpcp¼v 
Ccp¼nÂ\n¶pw hyXykvXamWv. 
CXn\À°w Hcp ]pXnb ]ZmÀ°w 

D ≠mIp¶p.  

1 2 3

sagpIv X³am{X

ImÀ_¬

ssl{UP³

HmIvknP³
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{]hr¯n 3.8         R§Ä \nco£n¡p¶Xv 

e£yw:
saKv\ojyw \mS I¯p¶Xv Hcp cmkamä 
amsW¶v ImWn¡p¶Xn\mbn.
R§Ä¡v BhiyapÅh :
saKv\ojyw \mS, _p¬k³ _ÀWÀ, 
tlmÄUÀ.

sN¿p¶hn[w : Hcp \o ≠ IjvWw saKv\o 
jyw \mS FSp¡pI. \mSbpsS Hcäw 
sagpIpXncn PzmebpsS kao]w sIm-
≠p hcpI. AXv DÖzeamb shfp¯ {]
Imit¯mSp IqSn I¯pt¼mÄ Ahinãambn s]mSn 
cq] n̄epÅ Nmcw Ahtijņ n¡p¶p.

ImgvNbnÂ Cu Nmc¯n\v saKv\ojyw \mSbpambn kmZriyapt ≠m?                                  
CÃ. \ap¡Xp XncnsI e`n¡pIbnÃ. Nmc¯nÂ\n¶pw saKv\ojyw \mS \ap¡v 
XncnsI e`yamIptam? CÃ. Nmc¯nÂ\n¶pw saKv\ojyw \mS \ap¡v XncnsI 
e`yamIpIbnÃ.

 Cu {]hÀ¯\¯nÂ Hcp ]pXnb kwbpàw D ≠mbn. D ≠mb kwbpà¯nsâ 
cmkLS\ saKv\ojy¯nÂ\n¶pw hyXykvXamWv. CsXmcp cmkamäamWv.

Nn{Xw 3.12 saKv\ojyw  

\mS I¯p¶Xv

IqSpXembn Adnbm³

]g§fpsSbpw ]¨¡dnIfpsSbpw 
ISp¯ \nd¯n\pw kpKÔ¯n    
\pw cpNn¡psams¡ ImcW¡mÀ 
^ot\mfnIvkwbpà§fmWv. C 
hbv¡v Nne Xc¯nepÅ AÀ_p 
Z§sfbpw lrZb¯n\p ≠mIp¶ 
tcmK§fpsSbpw A]ISkm²yX 
Ipdbv¡m³ Ignbpw.

IqSpXembn Adnbm³

 ]g§fpw ]¨¡dnIfpw 
apdn¡pt¼mÄ Ahbnse ^ot\m 
fnIv kwbpà§Ä hmbphnse  
HmIvknP\pambn {]Xn{]hÀ¯n 
¡p¶Xp ImcWamWv apdn¨ 
`mKw Xhn«p\ndambn amdp¶Xv. 
^ot\mfnIv kwbpà§Ä 
HmIvknP\pambn {]Xn{]hÀ¯\ 
¯nteÀs¸Spt¼mÄ D≠mIp¶ 
Xhn«p\nd¯nepÅ hÀ® hkvXp 
hns\ saem\n³ F¶dnbs¸Sp¶p.

Zo]mhenbv¡v 
IpSpw_mwK§fpsam¶n¨v                               

]S¡§Ä I¯n¡p¶Xv \ap¡v hfsc 
kt´mjIcamWv. \nd§fpw iÐhpw tNÀ¶p≠ m 

Ip¶ BthiapWÀ¯p¶ {]Imiw \ap¡v ImgvNbv¡v 
hÀ®i_famb Hcp {]ZÀi\amWv. Cu ]S¡§Ä apgph 
\pw I¯n¯ocpt¼mÄ Ahbv¡v F´p kw`hn¡p¶psh¶v 

\n§Ä BtemNn¨n«pt ≠m? CXpt]mseXs¶bmWv 
ISemkpw, ac¡jvWhpw I¯n¡pt¼mÄ Ah Xm]hpw 
{]Imihpw D≠ m¡ns¡m≠ v Ahkm\w Ipd¨p Nmcambn 
amdp¶Xv. AXmbXv Hcp ]pXnb ]ZmÀ°w D ≠mIp¶p. 

Cu kw`h§fnÂ FÃmw Xs¶ BZysaSp¯ 
bYmÀ° ]ZmÀ°w Xncn¨p e`n¡p¶nÃ. 

`uXnI amäamtWm cmkamäamtWm    
\S¶sX¶v ]dbq.

Nn´n¡p¶Xn\mbn....

Nn{Xw 3.13 

]S¡w s]m«n¡pt¼mÄ
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{]hr¯n 3.9         R§Ä \nco£n¡p¶Xv

e£yw:  t_¡nwMv tkmUbpw (A¸¡mcw) \mc§m\ocpw X½nepÅ {]hÀ¯\w Hcp 
cmk{]hÀ¯\amsW¶v ImWn¡p¶Xn\mbn.

R§Ä¡v BhiyapÅh: \mc§m\ocv, A¸¡mcw, ]co£W¡pgÂ, ssI¸nSn.
sN¿p¶hn[w:
Hcp ]co£W¡pgenÂ Hcp NmbIc≠ n \mc§m\oscSp¡pI(kn{SnIv A¾w). AXnÂ 
Ipd v̈ t_¡nwMv tkmU tNÀ¡pI.

Hcp koÂ¡mciÐw (lnÊn§v) \ap¡v tIÄ¡phm³ km[n¡p¶p. IqsS hmXI 
IpanfIÄ ]pdt¯bv¡phcp¶Xpw ImWm\mIpw. 

]pdt¯bv¡v hcp¶ hmXIw ImÀ_¬ssUHmIvsskUmWv..
\mc§m\ocv (kn{SnIv A¾w) + t_¡nwMv tkmU (A¸¡mcw)  ImÀ_¬ssUHmIvsskUv        

+ ehWw + Pew

Cu cmk{]hÀ¯\ n̄Â hmXIw (ImÀ_¬ssUHmIvsskUv) DÂkÀÖn¡¸Sp¶Xn\m 
emWv iÐap ≠mIp¶Xv. CsXmcp cmkamäamWv.

{]hr¯n 3.10    R§Ä sN¿p¶Xv

]mÂ ssXcmIp¶Xv:
e£yw: ]mÂ ssXcmIp¶Xv Hcp cmkamäamsW¶v 
ImWn¡p¶Xn\mbn.
R§Ä¡v BhiyÅh: ]mÂ, ssXcv.

sN¿p¶hn[w :
 ( ]mÂ Xnf¸n v̈ henb NqtSm XWpt¸m CÃm¯ Hcp Xm]\n 

ebnse¯p¶Xphsc XWp¸n¡pI.

 (  Hcp tXbne¡c≠ n tamcv AsÃ¦nÂ ssXcv tNÀ¯v GXm   
\pw aWn¡qÀ kq£n¨v hbv¡pI.

Fs´¦nepw amäw kw`hnt¨m? 
]mÂ ssXcmbn amdn. ]men\pw ssXcn\pw hyXykvX 
KpW§Ä DÅXn\mÂ CsXmcp cmkamäamWv.

A[nIbfhnÂ tamtcm, ssXtcm D]tbmKn¨mÂ F´p 
kw`hn¡psa¶v I ≠p]nSn¡q? DbÀ¶ DujvamhnemWv 
tamtcm, ssXtcm tNÀ¯sX¦nÂ F´pkw`hn¡pw?

ioXoIcWn (d{^nPtdäÀ) bpsS DÅnÂ hbv¡pt¼mgmtWm, 
]pd v̄ hbv¡pt¼mgmtWm thK¯nÂ ssXcp≠ mIp¶Xv?

XpS¡¯nÂ tNÀ¯ tamcv AsÃ¦nÂ ssXcnsâ Afhv 
hfsc IqSpXemsW¦nÂ D ≠mb ssXcnsâ cpNn¡v F v́ 
kw`hn¡pw. \n§fpsS D¯c§Ä¡v ImcWw I ≠p]n 
Sn¡pI. 

Nn{Xw 3.15 ssXcm¡Â

]mÂ

ssXcv

taÂ]dª FÃm {]hÀ¯\§fnepw 
Ht¶m AXne[nItam ]pXnb ]ZmÀ 
°§Ä D ≠mIp¶Xv \n§Ä¡v ImWp 
hm³ km[n¨p. ]pXnb ]ZmÀ°§fpsS 
KpW§Ä¡v bYmÀ° hkvXphnsâ 
KpW§fpambn bmsXmcp kmayhpanÃ. 
am{XaÃ Cu {]hÀ¯\§Ä ]gb          
]Sn amäm\mIm¯ {]hÀ¯\§fpamWv 
(irreversible). C¯cw amä§sf 

cmkamä§Ä F¶phnfn¡p¶p.

 Ht¶m AXne[nItam ]pXnb 
]ZmÀ°§Ä D ≠mIp¶ amä§sf 
cmkamäw F¶p ]dbp¶p. e`n¡p¶ ]
ZmÀ°¯nsâ KpW§fnÂ apgph\m 

bpw, Ømbnbmbpw amäw D ≠mIp¶p. 

Hcp cmkamä¯ns\ Hcp cmkA`n{Inb 

F¶pw {]Xn]mZn¡mdp≠ v.
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 \½psS ssZ\wZn\ PohnX¯nÂ cmkamä§Ä hfsc {]m[m\yw AÀln¡p¶p. 
Huj[hpw cmk{]hÀ¯\¯nse DÂ]¶amWv. ¹mÌn¡pIÄ, Ae¡ptkm¸pIÄ 
XpS§nbht]mepÅ D]tbmK{]Z§fmb]ZmÀ°§fpw cmk{]{Inb hgn Dev]mZn¸n¡p 
¶hbmWv.  

]pXnbDXv]¶§Ä  D ≠mIp¶Xnt\msSm¸w Hcp cmkamä 
¯nsâ ^eambn Xmsg ImWp¶hbpw tNÀ¶v \S¡p¶p.

 (  Xm]w AsÃ¦nÂ {]Imiw DÂkÀÖn¡pItbm, BKncWw 
sN¿pItbm sN¿p¶p.

 ( iÐw D ≠mImdp≠ v.
 ( \ndamäw kw`hn¡mw.
 ( KÔ¯n\pw amäw kw`hn¡mw.

Ccp¼vkvXq]w 
\yqZnÃnbnÂ Ip¯_van\mdn\Sp¯mbn Ggp aoädnÂ 

IqSpXÂ \ofhpw 6000 Intem{KmanÂ IqSpXÂ `mchpapÅ 
Hcp Ccp¼vkvXq]w D≠ v. CXv 1600 hÄ¡p ap¼v \nÀ 
½n¡s¸«XmWv. AXv̀ pXsa¶p ]dbs«. C{Xbpa[nIw 
Imew Ignªn«pw AXnÂ Xpcp¼p ]nSn¨n«nÃ. Xpcp¼p-
≠mImsX {]Xntcm[n¡m\pÅ AXnsâ KpWs¯¸än 
temIw apgph\papÅ imkv{XÚ\vamÀ ]cntim[n¨p 
Ignªp. 1600 hÀj§Ä¡pap¼pXs¶ temlkmt¦XnI 
imkv{X¯nÂ C´y F{Xam{Xw apt¶dnbncp¶psh¶v 
CXp ImWn¡p¶p.

hnkvabIcamb hkvXpX!

I¸epIÄ Ccp¼v sIm ≠mWv D ≠m¡n 
bncn¡p¶sX¶v \n§Ä¡dnbmw. 
I¸ensâ Hcp `mKw FÃmbvt¸mgpw 
Pe¯n\Snbnembncn¡pw. ISÂ 
Pe¯nÂ DbÀ¶ AfhnÂ D¸v 
(ehWw) AS§nbn«pÅXn\mÂ s]
bnâ v ]qinbXn\ptijhpw Xpcp¼p   
]nSn¨v I¸en\v [mcmfw tISp]mSpIÄ 
D ≠mIp¶p. At¸mgt¸mgmbn Xpcp 
¼p]nSn¨ Cu `mK§Ä amän ]Icw 
tISnÃm¯h hbvt¡ ≠Xmbn hcp¶p. 
CXphgn hcp¶ ]W¯nsâ \ãw 
H¶p k¦Â¸n¨p t\m¡q!

IqSpXembn Adnbm³

Nn{Xw 3.16 ZnÃnbnse 

Ccp¼vkvXq]w

Nn{Xw 3.17 sNss¶ XpdapJ¯nepÅ I¸Â

IqSpXembn Adnbm³

Nn{Xw 3.14 Xnf¡w a§nb shÅn¡c≠ n

\n§fpsS ssI¿nÂ shÅnbnep≠ m¡nb Fs´¦nepw 
km[\§Ä Ds≠ ¦nÂ AXnsâ Xnf¡apÅ an\p kamb 
{]Xew kmh[m\w Ccp≠ v Xnf¡w a§p¶Xv \n§Ä 
¡dnbmambncn¡pw. Cu \ndamäs¯ \ndwa§Â  (ämÀ\n 
jn§v) F¶dnbs¸Sp¶p. A, B F¶o c≠ v shÅn¡c≠ n 
IfpÅ Cu Nn{X¯nte¡v t\m¡q. A \¶mbn Xnf§p¶p. 
F¶mÂ B Xnf§p¶nÃ. F´vkw`hn¨p? F´psIm-

≠mWv Cu \ndhyXymkw kw`hn¡p¶Xv? shÅn hmbp 
hneS§nbncn¡p¶ kÄ^dpambn {]Xn{]hÀ¯n¡p¶Xp 

ImcWamWv C§s\ kw`hn¡p¶Xv. ckX{´ap]tbmKn¨v \ndwa§Â {]hÀ¯\¯ns\
Xncmb Hcp cmk{]hÀ¯\¯neqsS \n§Ä¡v shÅn¡c≠ nsb ho ≠pw Xnf¡apÅXm¡n 
amäphm³ km[n¡pw.

A
B
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{Ia 

\¼À 
 `uXnI amäw cmkamäw

1 `uXnIamä§Ä ]gb]
Sn amämhp¶ (reversible) 
{]hÀ¯\§fmWv (]qÀ 
ÆØnXn {]m]n¡mhp¶h)

cmkamä§Ä ]qÀÆØnXn {]m]n 
¡m\mIm¯hbmWv. (irreversible)

2 ]pXnb ]ZmÀ°§Ä H¶pw 
D ≠mIp¶nÃ.

]pXnb ]ZmÀ°§Ä D ≠mIp¶p.

3 ]ZmÀ°¯nsâ X\vam{X 
kwcN\ AtXt]mse Xs¶ 
ImWs¸Sp¶p.

]ZmÀ°¯nsâ X\vam{X kwcN\
bnÂ amä§Ä D≠ mIp¶p.

4 DuÀÖ amä¯n\v 
hnt[bamIp¶nÃ.

DuÀÖamäw kw`hn¡p¶p.

5 XmevImenI amäamWv Ømbnbmb amäamWv.

3.2.1 `uXnIamähpw cmkamähpw X½nepÅ hyXymk§Ä

]«nI 3.1

Xpcp¼v ]nSn¡p¶Xv XSbm\mbn 

sN¿mhp¶h

1. F®tbm, s]bntâm 

AsÃ¦nÂ {Kotkm ]pc«pI.

2. KmÂhss\tkj³ (Ccp¼nsâ 

]pd¯v kn¦v ]qip¶Xv).

3. t{Imw t¹än§v (Ccp¼nsâ ]p 

d¯v t{Imanbw ]qip¶Xv).

4. än¶n§v (Ccp¼n\p ]pd¯v 

Cubw ]qip¶Xv).

IqSpXembn Adnbm³

Nn{Xw 3.18 s]bnâ v ]qinb P\me
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3.3 A¾§fpw, t_kpIfpw, ehW§fpw

Hcp RmbdmgvN Znhkw IoÀ¯n 
hmksâ A½ D¨`£W¯n\mbn 
Hcp ap« thIn¨v sImSp¯p. AXn\v 
hfsc NqSpÅXp ImcWw AhÀ 
ioXoIcWnbnÂ \n¶pw Hcp Ip¸n 
PesaSp¯v. Hcp ]m{X¯ntes¡mgn¨v. 
AXnÂ ap«sb XWp¡m\mbn h¨n«v 
N´bnte¡v t]mbn. am{XaÃ AhÀ 
ap«sb¡pdn¨v ad¶p t]mIpIbpw 
sNbvXp. Xncn¨ph¶tijw Pe¯nÂ    
\n¶v ap« ]pdt¯s¡Sp¯t¸mÄ AhÀ 
AXnibn¨pt]mbn. ap«bpsS I«nbpÅ 
]pdt´mSv A{]Xy£ambncn¡p¶p. 
F´mWv kw`hn¨sX¶v AhÀ AXv`pX 
s¸«pt]mbn. AhÀ B emb\n aW¸n¨p 
t\m¡nbt¸mÄ AhÀ¡v ]änb A_²w 

]ZmÀ°w cpNn (a[pcw/]pfn¸v/NhÀ¸v (Ibv¸v/asäs´¦nepw

ssXcv

Hmd©v \ocv

ap´ncn§

\mc§m\ocv

]pfn

]©kmc

]gp¡m¯ am§

s\Ãn¡

A¸¡mcw

hn\mKncn

D¸v

X¡mfn

ChbnÂ Nne ]ZmÀ°§fpsS cqNn ]pfn¸pw Nnehbv¡v NhÀ¸pw aäp Nnehbv¡v 

a[pchpapÅXmbn \n§Ä¡v I ≠p]nSn¡m³ Ignªp.

]«nI 3.2

Pm{KX  !

1. \n§tfmSv ]dªn«nÃm¯hsbm¶pw cpNn¨v t\m¡cpX.v

2. \n§tfmSv ]dªn«nÃm¯hsbm¶pw kv]Àin¨p t\m¡cpXv.

Xncn¨dnªp. Pe¯n\v ]Icw AhÀ    ]m 
{X¯nÂ FSp¯Xv hn\mKncnbmbncp¶p. 
F´pkw`hn¨ncn¡psa¶v \n§Ä¡v ]
dbmtam? Hcp]t£ \n§Ä¡pw \n§ 
fpsS A½bpsS klmbt¯mSp IqSn 
CXv ho«nÂ h¨v sNbvXp t\m¡mw.

 \½psS \nXyPohnX¯nÂ \m 
c§, ]pfn, X¡mfn, D¸v, ]©kmc, hn\m 
Kncn t]mepÅ [mcmfw ]ZmÀ°§Ä     
\mw D]tbmKn¡p¶p. Chbvs¡ÃmwXs¶ 
Htc cpNnbmtWm DÅXv? Cu ]dª ]
ZmÀ°§fntesX¦nepw \n§Ä cpNn¨p 
t\m¡nbn«nsÃ¦nÂ Ct¸mÄ Xs¶ cpNn¨v 
t\m¡nbn«v Xmsg sImSp¯n«pÅ ]«nI 

3.2 Â AXnsâ ^e§Ä tcJs¸Sp¯pI.
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3.3.1 \½psS \nXyPohnX¯nÂ D]tbmKn¡p¶ A¾§fpw, t_kpIfpw, ehW§fpw 

th\Â¡me¯v \n§fpsS A½q 
½ A¨mdpIÄ (\mc§, am§ apXem 
bh) X¿mdm¡pt¼mÄ AhÀ AXnÂ 
hn\mKncn tNÀ¡p¶p. F´n\mWXp 
tNÀ¡p¶sX¶v AhtcmSv \n§Ä 
Ft¸msg¦nepw tNmZn¨n«pt ≠m? tNmZn¨n 
«nsÃ¦nÂ Ct¸mÄ Xs¶ tNmZn¨v ImcWw 
I≠ p]nSn¡pI.

 ssXcv, \mc§m\ocv, Hmd©v\ocv, 
hn\mKncnapXemhbv¡v ]pfn¸v cpNnbmWv. 
ChbpsS ]pfn¸v cpNn¡v ImcWw ChbnÂ 
AS§nbn«pÅ A¾§fmWv. C¯cw 
hkvXp¡fpsS cmkkz`mhw A¾XbmWv 
(A¾KpWamWv). AknUkv F¶ emän³ 
]Z¯nÂ \n¶pamWv BknUv (A¾w) 
F¶ ]Zw D ≠mbXv. AknUkv F¶ ]
Z¯n\À°w ]pfn¸v F¶mWv. \½psS \n 
XyPohnX¯nÂ \mw [mcmfw A¾§Ä 
D]tbmKn¡mdp≠ v.

 BtZiw sN¿mhp¶ (hn«psImSp 
¡m³ Ignbp¶) ssl{UP³ AWp¡Ä 
AS§nb cmk]ZmÀ°§fmWv                
s]mXphmbpw A¾§Ä. A¾§sf 

ImÀ_WnIA¾§Ä, J\nPA¾§Ä 
AYhm AImÀ_WnI A¾§Ä 
F¶n§s\ c≠ v hn`mK§fmbn Xcw 

Xncn¡mhp¶XmWv.

ImÀ_WnI A¾§Ä 
P´p¡Ä kky§Ä F¶nhbnÂ\n¶pw 

e`n¡p¶ ]ZmÀ°§fnÂ AS§nbn«pÅ 
A¾§sfbmWv ImÀ_WnI A¾§Ä F¶p 
]dbp¶Xv. {]IrXnbnÂ A¯cw A¾§Ä 
[mcmfw ImWs¸Sp¶p. \mc§bnepw Hmd 
©nepw kn{SnIv A¾w AS§nbncn¡p¶p. 
AXpImcWw Ahsb kn{Skv]g§Ä F¶p 
]dbp¶p. ]mÂ ssXcmbn amdpt¼mÄ ]pfn¸v 
ckw D≠ mIp¶p. AXnÂ emIvSnIv A¾w F¶v 
Adnbs¸Sp¶ Hcp A¾w AS§nbncn¡p¶p.  
`Ivjy ]ZmÀ°§fnÂ AS§nbncn¡p¶ 
A¾§Ä hocyw IpdªhbmWv. eLp        
]m\ob§fnÂ Nne ImÀt_mWnIv A¾§Ä 
AS§nbncn¡p¶p. ChbmWv Ahbv¡v 
\mhnÂ IpfnÀabp ≠m¡p¶ t\À¯ 
cpNn \ÂIp¶Xv. B¸nfnÂ amenIvA¾w 
AS§nbncn¡p¶p. Nne km[mcW ImÀ_
WnI A¾§Ä Nn{Xw 3.19 Â ImWn¨ncn¡p¶p.

Nn{Xw 3.19 A¾§fpw DdhnS§fpw

emÎnIv A¾w

Ddp¼v 

(t^mÀanIv A¾w)

B¸nÄ 

(amenIv A¾w)

hn\mKncn 

(AknänIv A¾w)
\mc§ 

(kn{SnIv A¾w)

X¡mfn 

(HmIvkmenIv A¾w)

ap´ncn§ 

(SmÀ«mdnIv A¾w)

A¾§fpsS 

DdhnSw

]mÂ
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I≠ p]nSn¡pI.
\n§fpsS ho«nÂ sN¼v, ]n¯f ]m{X§Ä F§s\bmWv hr¯nbm¡p¶sX¶v  

\nco£n¡pI. F´psIm ≠mWv Ah hr¯nbm¡p¶Xn\mbn ]pfn D]tbmKn¡p¶Xv?

 J\nPA¾§Ä (Mineral acids) 
[mXp¡fnÂ\n¶pw e`n¡p¶ 

A¾§sf J\nPA¾§Ä AY 
hm AImÀ_WnI A¾§Ä 
F¶p]dbp¶p. DZmlcWambn 
sslt{Umt¢mdnIv A¾w, ss\{SnIv 
A¾w, kÄ^yqdnIvA¾w(Nn{Xw 
3.20) Chsbms¡ km[mcWambn 
]co£WimeIfnÂ e`yamWv. 
Chsb hfscb[nIw {i²tbmSp 
IqSn thWw ssIImcyw sNt¿-
≠Xv. Ch {Zhn¸n¡m³ IgnhpÅ 
(Corrosive) hbmWv. AXmbXv 
Chteml§Ä, sXmen, XpWnIÄ 
F¶nhsb {Zhn¸n¨v \in¸n¡p¶p. 
F¶mÂ I®mSn, a¬]m{X§Ä 
F¶nhsb {Zhn¸n¡p¶nÃ. AXp 
ImcWw Chsb I®mSn¡p 
¸nIfnÂ kw`cn¡p¶p.

 ssl{UP³ AtbmWpIsf 
hn«psImSp¡m³ IgnhpÅ ]ZmÀ 

°§fmWv A¾§Ä. Nn{Xw 3.20 ]co£Wimebnse J\nP A¾§Ä

\½psS \nXyPohnX¯nse t_kpIfpw £mc§fpw

Pm{KX !
AdnªpIqSmsX Hcp cmk]ZmÀ°§sfbpw Hcn¡epw kv]Àin¡pItbm, 

cpNn¡pItbm AcpXv.

tkmUm¡mcw t]mepÅ ]ZmÀ°§Ä¡v 
]pfn¸v cpNnbnÃ. CXn\v NhÀ¸p 
ckamWpÅXv. CXv ChbnÂ A¾anÃ 
F¶Xns\ ImWn¡p¶p. CXnsâ emb\nsb 
\mw hncepIÄ sIm≠ v Dckn t\m¡nbmÂ 
Ahbv¡v hgphgp¸v A\p`hs¸Sp¶p. NhÀ¸p 
cpNnbpw kv]Àin¡pt¼mÄ hgphgp¸pw 
tXm¶n¡p¶ C¯cw ]ZmÀ°§sf t_
kpIÄ F¶v Adnbs¸Sp¶p. C¯cw ]
ZmÀ°§fpsS kz`mhs¯ t_knIv 
(£mc) KpWw F¶v ]dbs¸Sp¶p. t_
kpIÄ teml§fpsS HmIvsskUpIÄ 
AsÃ¦nÂ sslt{UmIvsskUpIÄ Bbncn 
¡pw. cmk]cambn Ch A¾§Ä¡v hn]
coXamWv. ImÌnIv tkmU (tkmUnbw 
sslt{UmIvsskUv) ImÌnIv s]m«mjv (s]m 
«mkyw sslt{UmIvsskUv) t]mepÅ Nne 
t_kpIÄ PohtImi§sf hfscb[nIw 
{Zhn¸n¡m³ IgnhpÅhbmWv. (£mcW 
kz`mhw).

 Pehpambn tNcpt¼mÄ sslt{UmIv 
knÂAtbmWpIsf {]Zm\w sN¿m³ 
IgnhpÅhbmWv t_kpIÄ. Pe¯nÂ 
ebn¡p¶ t_kpIsf £mc§Ä F¶p]d 
bp¶p. tkmUnbw, s]m«mkyw F¶nhbpsS 
sslt{UmIvsskUpIÄ £mc§Ä¡v 
DZmlcW§fmWv. ChsbÃmw Pe¯nÂ 
ebn¡p¶ t_kpIfmWv. FÃm £mc§fpw 
t_kpIfmWv. F¶mÂ FÃm t_kpIfpw 
£mc§Ä AÃ. BÂ¡en (£mcw) F¶ ]
Zw Ad_n]Zamb BÂIznen F¶ ]Z¯nÂ 
\n¶pw Dcp¯ncnªXmWv. CXnsâbÀ°w 
kky§fpsS Nmcw F¶mWv. kky§fpsS 
Nmc¯nÂ {][m\ambpw AS§nbncn¡p¶Xv 
tkmUnb¯nsâbpw s]m«mky¯nsâbpw 
ImÀ_tWäpIfmWv.

 \½psS \nXyPohnX¯nÂ D]
tbmKn¡p¶ Nne km[mcW t_kpIÄ 
]«nI 3.3 Â sImSp¯ncn¡p¶p.
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]«nI 3.3

\¼À t]cv  A]c\maw

1 Izn¡vssew (\oäp I¡) ImÂkywHmIvsskUv

2 ImÌnIv s]m«mjv s]m«mkywsslt{UmIvsskUv

3 ImÂkywsslt{UmIvsskUv tÉ¡Uvssew (\oäpNp®m¼v)

4 tkmUnbwsslt{UmIvsskUv ImÌnIv tkmU

5 saKv\ojyw 
sslt{UmIvsskUv anÂ¡v Hm^v saKv\ojy

]«nI 3.4

t_knsâ t]cv ImWs¸Sp¶Xv

ImÂkywsslt{UmIvsskUv Np®m¼p shÅw

AtamWnbwsslt{UmIvsskUv
P\me hr¯nbm¡p¶           
]ZmÀ°§fnÂ

tkmUnbwsslt{UmIvsskUv /   
s]m«mkywsslt{UmIvsskUv

tkm¸v

saKv\ojywsslt{UmIvsskUv B³dmknUv

A¾§sfbpw t_kpIsfbpw 
Xncn¨dnbp¶Xn\pÅ ]co£Ww

A¾amtWm AtXm t_kmtWm 
F¶v I ≠p]nSn¡p¶Xn\mbn \mw Hcp ]
ZmÀ°s¯bpw kv]Àint¨m AsÃ¦nÂ 
cpNnt¨m t\m¡cpXv. F´psIms ≠ 
¶mÂ A¾§fpw t_kpIfpw tZmjap-
≠m¡p¶hbmWv. Ah sXmenbnÂ     
s]mÅÂ D≠ m¡p¶p. kpc£nXamb 
Hcp hgn, Hcp kqNIw (C³UntIäÀ) D]
tbmKn¡pI F¶XmWv. A¾ KpWtam 

]«nI 3.5

kqNIw A¾¯nepÅ \ndw t_knepÅ \ndw

enävakv Nph¸v \oe

^ot\m]vXen³ \ndanÃ ]n¦v

aªÄ aª sN¦Â Nph¸v

_oävdq«v\ocv ]n¦v Cfw aª

Nph¶ Imt_Pnsâ\ocv ]n¦v/Nph¸v ]¨

AsÃ¦nÂ t_knIv KpWtam DÅ ]ZmÀ 
°§Ä AS§nbn«pÅ emb\nIfnÂ 
tNÀ¡pt¼mÄ \ndw amdm³ IgnhpÅ 
Hcp Iq«w kwbpà§fmWv kqNI§Ä. 
km[mcWbmbn ]co£WimebnÂ D]
tbmKn¡p¶ kqNI§fmWv enävakv, 
saYnÂHmd©v, ^ot\m]vXen³ XpS 
§nbh. Chbv¡v ]pdta aªÄ, Nph¶ 
Imt_Pnsâ\ocv, _oävdq«nsâ\ocv XpS 
§nbh t]mepÅ Nne {]IrXnZ¯ 
kqNI§fpw D≠ v.
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3.3.2. {]IrXnZ¯ kqNI§Ä

enävakv: Hcp {]IrXnZ¯ Nmbw

 enävakv hfsc km[mcWbmbn D]
tbmKn¡p¶ Hcp {]IrXnZ¯ kqNIamWv. 
Ch sse¡\pIfnÂ \n¶mWv thÀXncn 
s¨Sp¡p¶Xv. (Nn{Xw 3.21) CXns\ tkzZ\w 
sNbvsXSp¯ ip²Pe¯nÂ CSpt¼mÄ 
CXv hbeäv \ndamIp¶p. A¾emb\nbnÂ 
tNÀ¡pt¼mÄ Nph¸v \ndambpw t_knIv 
emb\nbnÂ tNÀ¡pt¼mÄ \oe\ndambpw 
amdp¶p. CXv emb\n cq]¯nepw enävakv 
t]¸À F¶dnbs¸Sp¶ \o ≠ ISemkv 
IjvW§fmbpw e`yamWv. Ch s]mXphmbpw 
Nph¸v, \oe enävakv t]¸dpIfmbmWv 
e`yamIp¶Xv. 

Nn{Xw 3.21 sse¡\pIÄ

Nn{Xw 3.23 A¾emb\nbnÂ ap¡nb \oe      

enävakv t]¸À Nph¸p \ndambn amdp¶p

Nn{Xw 3.24 hnZymÀ°nIÄ ]co£W§Ä 

\S¯p¶p

Nn{Xw 3.22 t_knIv embn\nbnÂ ap¡nb 

Nph¶ enävakv t]¸À \oe\ndambn amdp¶p

Nph¶ enävakv t]¸Àv

t_kv

\oe enävakv t]¸Àv

A¾w

  {]hr¯n 3.11  R§Ä \nco£n¡p¶Xv

e£yw: enävakv t]¸À D]tbmKn v̈ Hcp emb\nbpsS 

{]IrXw I≠ p]nSn¡p¶Xn\mbn.
\ap¡v BhiyapÅh: ]co£nt¡≠ emb\nIÄ, 

enävakv ISemkv, ]co£W¡pgÂ, Ìm³Uv.
sN¿p¶hn[w :Hcp ]co£W¡pgenÂ FSp¯n«pÅ 
Hmd©p \ocnÂ Ipd v̈ Pew tNÀ¡pI. Hcp t{Um¸dnsâ 
klmbt¯msS taÂ¸dª emb\nbpsS Hcp 
XpÅn Hcp Nph¶ enävakv t]¸dnÂ hbv¡pI. \nd 
¯nses´¦nepw amäw Dt ≠m? Hcp \oe enävakv t]¸À 
D]tbmKn v̈ Cu ]cntim[\ ho ≠pw BhÀ¯n¡pI.

 \nd¯nep ≠mIp¶ amäw {i²n¡pI. NphsS 
sImSp¯n«pÅ ]ZmÀ°§Ä D]tbmKn v̈ CtX ]cn 
tim[\ ho ≠pw \S¯n ^e§sf ]«nIbnem¡pI. 
\oe enävaknepw Nph¶ enävaknepw \ndamäw 
ImWn¡m¯ emb\nsb \nÀhocy (\yq{SÂ) emb\n 
IÄ F¶dnbs¸Sp¶p. C¯cw emb\nIÄ¡v 
A¾KpWtam, £mcKpWtam CÃ.  DZmlcWw: 

tkzZ\w sNbvXSp¯ Pew.
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]«nI 3.6

{Ia 

\¼À
]cntim[nt¡≠  emb\n 

Nph¶ enävakv 

t]¸dn³taepÅ 

{]`mhw

\oe enävakv 

t]¸dn³ ta-

epÅ {]`mhw

A\pam\w 

1 ss]¸pshÅw

2 Ae¡ptkm¸p shÅw

3 jmw]p

4 Idnbp¸v

5 ]©kmc emb\n

6 Np®m¼pshÅw

7 Ae¡pImc emb\n

8 hn\mKncn

9 anÂ¡v Hm^v saKv\ojy

10 hmXIw \nd¨ ]m\ob§Ä

Hcp {]IrXnZ¯ kqNIambn aªÄ

{]hr¯n 3.12      R§Ä sN¿p¶Xv

kz´ambn A`n\µ\ ImÀUpIÄ X¿mdm¡p¶Xn\mbn  
 ( aªÄs¸mSn D]tbmKn v̈ Rm³ kz´ambn A`n\µ\ ImÀUpIÄ X¿mdm¡p¶p.

 ( Rm³ Hcp tXbne¡c≠ n \ndsb aªÄs]mSn FSp¯p. AXnÂ Ipd v̈ Pew  
      tNÀ v̄ AXns\ Ipg¼pcq]¯nem¡n. 

 ( H¶pw Ipdn¨n«nÃm¯ Hcp shÅ ISemknÂ Cu Ipg¼v tX¨p ]nSn¸n v̈      
      AXns\ DW¡nsbSp¯p.

 ( aªÄ tX¨p]nSn¸n¨ Cu ISemknÂ tkm v̧ emb\n D]tbmKn v̈ Hcp Nn{Xw  
      hcbv¡pI. AXns\ DW¡pI.

 ( Fsâ A`n\µ\ ImÀUpIÄ X¿mdmbn.

 ( aª \nd¯nepÅ aªÄ ISemkns\ t\cnb IjW§fmbn apdn¡pI.

 ( aªÄ ISemkv D]tbmKn v̈ XmsgsImSp¯n«pÅ ]«nIbnepÅ emb\nIsf    

      ]cntim[n¡pI.

Nn{Xw 3.25 A`n\µ\ ImÀUpIÄ X¿mdm¡p¶p
tkm¸v emb\n

aªÄ Ipg¼v
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 {]hr¯n 3.13      R§Ä sN¿p¶Xv

\n§Ä kz´ambn kqNI§Ä X¿mdm¡pI

e£yw : kz´ambn kqNI§Ä X¿mdm¡p¶Xn\mbn.

\ap¡v BhiyapÅh : Nph¶ Imt_Pv, _oävdq«v, sN¼c¯n t]mepÅ ISp¯\ndapÅ  

     ]qhpIÄ

sNt¿ hn[w :

 ( Nph¶Imt_Pv, _oävdq«v, sN¼c¯n t]mepÅ Ipd¨v ISp¯\nd¯nepÅ ]q 

¡Ä F¶nh R§Ä FSp¯p.

 ( Ch Hmtcm¶ns\bpw Hcp Dcenen«v R§Ä {]tXyIw {]tXyIw s]mSns¨Sp¯p.

 ( R§fpsS A²ym]nIbpsS klmbt¯mSpIqSn CXnÂ Hmtcm¶nepw A\p 

tbmPyamb embI§Ä R§Ä IeÀ¯n.

 ( Acns¨Sp¯ emb\nIsf R§Ä {]tXyIw Ip¸nIfnÂ tiJcn¨p.

 ( R§fpsS kqNI§Ä D]tbmK¯n\v X¿mdmbn.

{Ia

\¼À

]cntim[nt¡≠  

emb\n

aªÄ ISemkn³taepÅ 

{]`mhw
A`n{]mbw

1 \mc§m\ocv

2 Hmd©v\ocv

3 hn\mKncn

4 anÂ¡v Hm^v saKv\ojy

5 A¸¡mc¯nsâemb\n

6 Np®m¼pemb\n

7 ]©kmcemb\n

8 Idnbp¸vemb\n

]«nI 3.7

Nn{Xw 3.26 kqNI§Ä X¿mdm¡m\mhiyamb ]ZmÀ°§Ä

Im¸n Xhn«p \nd¯nepÅXpw NhÀ¸v cpNn 

tbmSv IqSnbXpw BWv. CXv Hcp A¾amtWm? 

AtXm t_kmtWm?

]cntim[n¨v t\m¡msX D¯cw \ÂIcpXv.
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 A¾§fpsS KpW§Ä

1.  Chbv¡v ]pfn¸pcpNnbmWpÅXv.

2.  hocyapÅ A¾§Ä¡v £mcWkz`mhap≠ v.

3.  FÃm A¾§fnepw s]mXphmbn ImWp¶ 
aqeIw ssl{UP\mWv F¦nepw ssl{UP³ 
AS§nbn«pÅ FÃm kwbpà§fpw A¾ 
§fÃ. DZmlcWambn AtamWnb, aotY³, 
¥qt¡mkv Chsbm¶pw Xs¶ A¾§fÃ.

4.  Ch teml§fpambn {]hÀ¯n¨v ssl 

{UP³ hmXIw Dev]mZn¸n¡p¶p.

  temlw + A¾§Ä  ehWw +   
       ssl{UP³ hmXIw

5.  A¾§Ä \oe enävakns\ Nph¶ \ndam¡n 
amäp¶p.

6.  ^nt\m^vXen³ kqNIw A¾§fnÂ \nd 
anÃmsX ImWp¶p.

7.  saYnÂHmd©v kqNI¯n\v A¾§fnÂ 
Nph¸v \ndamWv.

8.  Ch sshZypXnbpsS hfsc \Ã NmeI§ 

fmWv. 
IqSpXembn Adnbm³

]nt¦m AtXm \oetbm? Hcp Ae¦mc kkyamb ssl{Um³Pnb amt{Im^nÃ a®nsâ 
kz`mh¯ns\ B{ibn¨v hnhn[hÀ®§fnÂ ]q¡p¶p. a®v A¾abamsW¦nÂ          
]q¡fpsS \ndw \oebpw, t_knIv BsW¦nÂ ]n¦pw, \nÀhocyamb a®msW¦nÂ       
]q¡fpsS \ndw shfp¯XpamWv.

Nn{Xw 3.28 ssl{Um³Pnb amt{Im^nÃ

Nn{Xw 3.27 enävakv t]¸À

a\pjyicoc¯nse tImi§fnÂ A¾§Ä AS§nbncn¡p¶p.

 tImi§fnse DNA (UnHmIvknssdt_m\yq¢nIv A¾w) bmWv {]Xy£¯nÂ ImWm³ 
Ignbp¶ cq]w, \ndw, Dbcw XpS§nb imcocnIKpW§sf \nb{´n¡p¶Xv.

 icoc\nÀ½mW{]hÀ¯Icmb amwky§fnÂ (t{]m«o\pIfnÂ) Aant\mA¾§Ä 
AS§nbncn¡p¶p. 

sImgp¸pIfnÂ sImgp¸¾§Ä AS§nbncn¡p¶p.

IqSpXembn Adnbm³
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A¾§fpsS D]tbmK§Ä

AImÀ_WnI A¾§Ä D]tbmKn¡p¶Xv:

1.  cmk]co£WimeIfnÂ A`nIÀ½Icmbn.

2. Nmb§Ä, acp¶pIÄ, s]bnâpIÄ, kpKÔ 
{Zhy§Ä, cmkhf§Ä, kvt^mSIhkvXp¡Ä XpS 
§nbh h³tXmXnÂ DXv]mZn¸n¡p¶ hyhkmb 
imeIfnÂ.

3.  FÃnÂ\n¶v ]ibpw, AbncnÂ\n¶v teml 
§fpw \njvIÀjWw sN¿p¶Xn\v.

4. ImÀ_¬ssUHmIvsskUv, ssl{UP³kÄ 
ss^Uv, ssl{UP³, kÄ^ÀssUHmIvsskUv XpS 
§nbh t]mepÅ hmXI§Ä X¿mdm¡p¶Xn\v.

5.  s]t{Smfnbw ip²oIcn¡p¶Xn\v.

Nn{Xw 3.29 A¾§fpsS D]tbmK§Ä

hkv{X \nÀ½mWw

s]t{Smfnbw

Dcp¡v hyhkmbime

kvt^mSI hkvXp¡Ä

s]bnâ v

cmkhf§Ä

A¾§fpsS     
D]tbmK§Ä

ImÀt_mIvknenIv A¾§Ä 

t]mepÅ ImÀ_WnI 

A¾§Ä D]tbmKn¡p¶Xv:

 ( Blmc km[\§Ä 

tISpIqSmsX 

kq£n¡p¶Xn\v.

 ( sshäan³ kn bpsS 

Hcp DdhnSambn.

 ( A¸¡mcw 

X¿mdm¡p¶Xn\v.

 ( `£W ]ZmÀ 

°§Ä¡pw ]m\o 

b§Ä¡pw kpKÔw     

\ÂIp¶Xn\v.

cmkhf§Ä
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{]hr¯n 3.14       R§Ä sN¿p¶Xv

t_kpIfpsS KpW§Ä

1. t_kpIÄ NhÀ¸p ckapÅhbmWv.

2. hocyw IqSnb t_kpIÄ¡v 
hfscb[nIw £mcWkz`mhap≠ v.

3. s]mXphmbn Ch sshZypXnbpsS 
\Ã NmeI§fmWv.

4. t_kpIfpsS emb\nIÄ kv]À 
in¡pt¼mÄ hgphgp¸pÅhbmWv.

5. t_kpIÄ Nph¶ enävakns\ \oe 
\ndam¡p¶p.

6. sslt{UmIvknÂ {Kq¸pIÄ 
AS§nbn«pÅ kwbpà§sf t_kpIÄ 
F¶p]dbp¶p.

t_kpIfpsS D]tbmK§Ä

1. cmk]co£W imeIfnÂ A`nIÀ 
½Icmbn ({]Xn{]hÀ¯Icmbn)

2. tkm¸v, hkv{X§Ä, ¹mÌnIv, XpS 
§nbh h³tXmXnÂ DÂ]mZn¸n¡p¶ 
hyhkmbimeIfnÂ.

3. s]t{Smfnbw ip²oIcn¡p¶Xn\mbn

4. t]¸À, ]Ä¸v, Huj[§Ä 
apXembhbpsS h³tXmXnepÅ \nÀ½m 
W¯n\mbn.

5. hkv{X§fnÂ \n¶v Agp¡pw 
IdIfpw \o¡w sN¿p¶Xn\mbn.

Nn{Xw 3.30 t_kpIfpsS D]tbmK§Ä

Id\o¡w 

sN¿p¶Xn\v

]co£Wimebnse 

A`nIÀ½IÀ

s]t{Smfnbw 

ip²oIcWw

t]¸À hyhkmbime

tkm¸v

acp¶pIÄ

t_kpIfpsS  
D]tbmK§Ä

A¾agsb¡pdn¨v Hcp hmZ{]XnhmZw.
 ( R§Ä sNdnb kwL§fmbn ]ncnªp.

 ( Hmtcm kwLhpw A¾agbpsS DXv`hs¯¡pdn¨pw AXv   
]cnØnXnbnep≠ m¡p¶ ]cnWnX^e§sf Ipdn¨pw 
NÀ¨ sN¿pIbpw hmZ{]XnhmZw \S¯pIbpw sNbvXp.

 ( Hmtcm kwL¯nsâbpw ImgvN¸mSpIsf kwL¯eh³ 
amtcmSv AhXcn¸n¡phm³ Bhiys¸«p.

 ( R§fpsS A²ym]I³ hnhc§sf kw£n]vX cq]¯nÂ 
AhXcn¸n¨p.
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IqSpXembn Adnbm³ IqSpXembn Adnbm³
\½psS Bamibw t]mepw A¾w DÂ           
]mZn¸n¡p¶Xmbn \ap¡v Adnbmw. \mw 
`£Ww Ign¡m³ XpS§pt¼mÄ Xs¶ 
Zl\ {]{Inb¡mbn Bamibw A¾w DÂ    
]mZn¸n¡p¶p. \½psS Bamib¯nÂ 
A¾X sIm≠ p ≠mIp¶ AkzØXIÄ 
an¡hmdpw \mw Ign¡p¶ `£W¯nÂ \n 
¶pw D ≠mIp¶XÃ. ]Icw Zl\¯n\mbn 
Bamibw A[nI AfhnÂ {khn¸n¡p¶ 
A¾¯nÂ \n¶pap≠ mIp¶XmWv. hmkvXh 
¯nÂ \mw Ign¡p¶ Nne Blmc ]ZmÀ 
°§Ä¡pXs¶ Bamib¯nse A¾ KpW 
s¯ Ipds¨ms¡ \nÀhocyam¡n A¾X 
sb Ipdbv¡m³ klmbn¡mhp¶XmWv. 
Bamib¯nse A¾ KpWs¯ Ipdbv¡m³ 
klmbn¡p¶ hfsc D]tbmK{]Zamb 
`£y]ZmÀ°§fnsem¶mWv ]mÂ.

\nÀhocyam¡Â

A¾§Ä \oeenävakns\ Nph¸p\ndambpw t_kpIÄ Nph¶enävakns\ \oe\n 
dambpw amäp¶psh¶v \n§Ä ]Tn¨p Ignªp. BØnXn¡v Ahbv¡v hyXykvX 
cmkKpW§fmWpÅXv. Hcp A¾¯ns\ t_kpambn IeÀ¯pt¼mÄ F v́ kw`hn¡p¶p 

F¶v \n§Ä Nn´n¨n«pt ≠m? Cu {]hÀ¯\w \ap¡v sNbvXp t\m¡mw:
{]hr¯n 3.15      R§Ä \nco£n¡p¶Xv

e£yw: A¾w £mc¯mÂ \nÀÆocyam¡s¸Sp¶p F¶v ImWn¡p¶Xn\mbn.

\ap¡p BhiyapÅh: sslt{Umt¢mdnIv A¾w, tkmUnbwsslt{UmIvsskUv, 
^nt\m ]vXen³, _o¡À, I®mSn ZÞv, ]co£W¡pgÂ, Ìm³Uv.

sN¿p¶hn[w :

 ( Hcp ]co£W¡pgenÂ 5 anÃn tkmUnbwsslt{UmIvsskUv (ImkvänIv 
tkmU) emb\n FSp¡pI.

 ( AXnÂ ct≠ m aqt¶m XpÅn ^nt\m]vXen³ tNÀ¡pI. Cu emb\n ]n¦v   
\ndambn amdp¶Xv \n§Ä¡v ImWm\mIpw.

 ( CXnÂ t\À¸n¨ sslt{Umt¢mdnIv A¾w kmh[m\w XpÅn XpÅnbmbn 
Hgn¡pI. F´v kw`hn¡p¶psh¶v t\m¡pI.

 ( \ndw A{]Xy£amIp¶p.

 ( t_kns\ A¾w ]qÀ®ambpw \nÀhocyam¡n F¶v CXv ImWn¡p¶p.

hymhkmbnI {]m[m\yw 
]cnKWn¨v kÄ^yqcnIv 
A¾¯ns\ cmk]
ZmÀ°§fpsS cmPmhv 
F¶dnbs¸Sp¶p. Hcp 
c mPy¯nep]tbmK n 
¡p¶ kÄ^yqcnIv 
A¾¯nsâ Afhv B 
cmPy¯nsâ k¼Zv 
hyhØsb kqNn¸n 
¡p¶p. temI¯pÅ   
Gähpw hocyw IqSnb 
A¾w ^vfqtdmkÄ^yq 
cnIv A¾amWv (HFSO3).

Hcp A¾ emb\nsb t_knIv emb\n 
bpambn IeÀ¯pt¼mÄ c≠ v emb\n 
Ifpw ]ckv]cw AhbpsS hocy§sf \nÀ 
hocyam¡p¶p. A\ptbmPyamb AfhnÂ 
A¾ emb\nIsf t_knIv emb\nIfpambn 
IeÀ¯pt¼mÄ BknUnsâ A¾KpWhpw 
t_knsâ £mcKpWhpw \in¡p¶p. 
C{]Imcw D ≠mb emb\n¡v A¾KpWtam 
£mcKpWtam CÃ. \nÀhocyam¡en\p 
tijw DS³Xs¶ ]co£W¡pgenÂ 
sXm«pt\m¡q. F´mWv \n§Ä¡v \nco 
£n¡m³ Ignbp¶Xv. \nÀhocyam¡Â 
{]{Inb \S¡pt¼mÄ FÃmbvt¸mgpw 
Xm]w DÂkÀÖn¡s¸SpItbm AYhm           
]pd´Ås¸SpItbm sN¿p¶p. C{]Imcw 

DÂkÀÖn¡s¸Sp¶ Xm]w an{inX 
¯nsâ Dujvamhv hÀ²n¸n¡p¶p.

 \nÀhocyam¡Â{]{Inb \S¡p 
t¼mÄ Hcp ]pXnb ]ZmÀ°w D ≠mIp¶p. 
CXns\ ehWw F¶dnbs¸Sp¶p. ehW 
¯n\v A¾kz`mhtam, £mckz`mhtam 
AsÃ¦nÂ \nÀhocykz`mhtam Bbncn 
¡mw.

 A¾¯nsâ £mchpambpÅ cmk 
{]hÀ¯\s¯ \nÀhocyam¡Â F¶p 
\nÀhNn¡mw. Cu {]{InbbnÂ Pehpw 
ehWhpw D ≠mIp¶Xnt\msSm¸w Xs¶ 

Xm]hpw DÂkÀÖn¡s¸Sp¶p.

A¾w + t_k    ehWw + Pew IqsS Xm]hpw DÂkÀÖn¡p¶p
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ehWw

Hcp A¾¯ns\ Hcp t_kp]tbmKn¨v \nÀhocyam¡pt¼mÄ D≠ mIp¶ Hcp ]ZmÀ 

°amWv Hcp ehWw.

tkmUnbwsslt{UmIvsskUv + sslt{Umt¢mdnIv A¾w    tkmUnbwt¢mssdUv + Pew + Xm]w 

          (t_kv)                   (A¾w)      (ehWw)

]«nI 3.8

A¾¯nsâ t]cv
D ≠mIp¶ 

ehWw
ehW§fpsS t]cpIÄ

HCl t¢mssdUv
tkmUnbwt¢mssdUv, tIm¸À 

t¢mssdUv s^dnIvt¢mssdUv

HNO3 ss\t{Säv
tkmUnbwss\t{Säv, tIm¸Àss\t{Säv 

s^dnIvss\t{Säv

ehW¯nsâ D]tbmK§Ä  

]«nI 3.9

ehW¯nsâ t]cv D]tbmKw

a\pjyicoc¯n\p th ≠h

ImÂkywt^mkvt^äv, 

ImÂkywemIvtSäv, 

s^dkvkÄt^äv, 

tkmUnbwt¢mssdUv 
apXembh

a\pjyicoc¯nsâ icnbmb {]hÀ 
¯\§Ä¡v th ≠n.

KmÀlnImhiy§Ä¡p th≠ h

1. tkmUnbwt¢mssdUv

2. tkmUnbwss_ImÀ_tWäv

3. Peobs]m«mkywAepan\n 
bwkÄt^äv

]ZmÀ°§Ä tISpIqSmsX 
kq£n¡p¶Xn\pw \½psS 
`£W¯nsâ cpNnIq«p¶Xn\pw D]
tbmKn¡p¶p.

hkvXp¡Ä samcn¡p¶Xn\pw \pc 
ªps]m§p¶ ]m\ob§fnepw

Pew ip²oIco¡p¶Xn\mbn

hyhkmbnI]camb 
Bhiy§Ä¡p th ≠h

1. tkmUnbwImÀ_tWäv

2. tIm¸ÀkÄt^äv

3. s]m«mkywss\t{Säv

Ae¡pImcw DÂ¸mZn¸n¡p¶Xn\v

IoS\min\nbmbn

K¬ ]uUÀ h³tXmXnÂ DÂ¸mZn 
¸n¡p¶Xn\v
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kz´ambn Cu ]«nI ]qcn¸n¡pI:

]«nI 3.10

A¾§Ä t_kpIÄ

1. Chbv¡v ]pfn¸p cpNnbmWv

2
Ch Nph¸p enävakns\ \oe\n 

dam¡n amäp¶p.

3. ChbnÂ ssl{UP³ AS§nbncn¡p¶p

4.
s]mXphmbn sshZypXnbpsS \Ã 

NmeI§fmWv.

1. Hcp `uXnIamäw s]mXphmbpw ]qÀÆØnXn {]m]n¡¯¡XmWv. cmkamäw 
]qÀÆØnXn {]m]n¡m\mIm¯hbmWv. Xmsg sImSp¯n«pÅ amä§Ä 
`uXnIamä§fmtWm, cmkamä§fmtWm F¶v Xcw Xncns¨gpXpI.

 (a) ap« s]mcn¡p¶Xv (b) s]t{Smsfcnbp¶Xv (c)¥mkv s]m«p¶Xv

 (d) ]menÂ\n¶pw ssXcp ≠mIp¶Xv (e) kv{]nwKns\ AaÀ¯p¶Xv

 (f) {]ImikwtÇjWw (g) Zl\w

2. {]mWnIsf AIäp¶Xn\mbn IpamÀ AbmfpsS AeamcnbnÂ \m^vXeo³ 
KpfnIIÄ kq£n¨ncp¶p. Ipd¨v Znhk§Ä¡p tijw t\m¡nbt¸mÄ Ah 
hfsc sNdpXmbncn¡p¶Xmbn AbmÄ Is  ≠¯n. Cu amä¯n\pÅ ImcWw \
ÂIpI. CXn\p]n¶nse {]Xn`mk¯nsâ t]sc´v?

aqey\nÀ®bw

3.3.3. \nXyPohnX¯nse \nÀhocyam¡epIÄ

sXmgnÂimeIfnse Ahinã§Ä:

\nch[n sXmgnÂimeIfnsebpw 
Ahinã§fnÂ A¾§Ä AS§nbncn 
¡p¶p. Ahsb Pet{kmXÊpIfntebv¡v 
HgpIm³ A\phZn¡pIbmsW¦nÂ AXn 
epÅ A¾§Ä Pe¯nse ao\pIsfbpw 
aäp PohnIsfbpw \in¸n¡pw. AXn\mÂ 
sXmgnÂimebnse Ahinã§Ä £mc]

ZmÀ°§Ä tNÀ¯v \nÀhocyam¡p¶p.

 a¬ NnInÕ (Soil Treatment):
cmkhf§fpsS AanXamb D]

tbmKw a®ns\ A¾KpWapÅXm¡n 
amäp¶p. A¾KpWapÅ a®nÂ kky§Ä 
\¶mbn hfcp¶nÃ. AXn\mÂ a®nÂ 
t_kpIÄ tNÀ¡p¶p. a®v £mc 
KpWapÅXmsW¦nÂ AXnse ImÀ_
WnI hkvXp¡Ä ]pdt¯¡phnSp¶ 
A¾§fmÂ a®nsâ £mcKpWw \nÀ 

hocyam¡s¸Sp¶p.

APoÀ®w (Zl\t¡Sv):

    \½psS Bamib¯nÂ 
sslt{Umt¢mdnIvA¾w AS§nbncn 
¡p¶p. AXv `£Ww Zln¸n¡p¶Xn\v 
\s½ klmbn¡p¶p. Bamib¯nÂ 
A[nIambpÅ A¾w, Bamib¯nÂ 
AkzØX AsÃ¦nÂ APoÀ®w D ≠m 
Ip¶p. Nne kab§fnÂ APoÀ®w 
thZ\P\Iambncn¡pw. anÂIv Hm^v 
saKv\ojy t]mepÅ B³dmknUv Ign¨v 
A[nIambpÅ A¾s¯ \ap¡v \nÀ 
hocyam¡mhp¶XmWv.

Ddp¼v ISn:

Hcp Ddp¼v ISn¡pt¼mÄ A¾KpWapÅ 
Hcp {ZmhIs¯ (t^mÀanIvA¾w) AXv 
NÀ½¯n\pÅnte¡v Ip¯nhbv¡p¶p. 
CuÀ¸mwiapÅ A¸¡mctam AsÃ¦nÂ 
Ieman³ emb\ntbm (kn¦vImÀ_tWäv) 
]pc«n Xncp½nbmÂ Cu A¾¯nsâ 
hocys¯ \nÀhocyam¡mhp¶XmWv. 
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3.  aeÀhngnbpsS AÑ³ Hcp B¸nÄ hm§n. AbmÄ AXns\ sNdnb IjvW§fmbn 
apdn¨v AhÄ¡v \ÂIn. AÂ]kab¯n\ptijw AXv Xhn«p\ndambn amdn. 
Xhn«p\ndw I≠ n«v CsX§s\ kw`hn¨p F¶v AhÄ AhfpsS AÑt\mSv 
tNmZn¨p. AhfpsS AÑ\nÂ \n¶pÅ D¯cw F´mbncn¡pw? 

4.  {]mWnIfpsS hnjs¡m¼psIm≠ pÅ {]tbmKw! 

 tX\o¨ Ip¯p¶Xv hfsc thZ\mP\IamWv. Hcp tX\o¨ \n§fpsS N§mXnsb 
Ip¯pIbmsW¦nÂ \n§Ä Abmsf F§s\ klmbn¡pw.

 (a) \n§Ä AbmfpsS I¿nÂ GXv ]ZmÀ°w sIm≠ v Xncp½ns¡mSp¡pw?

 (b). B ]ZmÀ°¯neS§nbncn¡p¶ cmkhkvXp GXmWv?

5. Xmsg sImSp¯n«pÅhbv¡v D¯cw \ÂIpI.

 (a) APoÀ®¯n\v D]tbmKn¡p¶ KpfnIIfnÂ Hcp t_kv AS§nbncn¡p¶p.  
    F´psIm≠ v?

 (b) Xoc {]tZi§fnÂ Ccp¼v hkvXp¡Ä¡v AXnthKw Xpcp¼v ]nSn¡p¶p.  
    F´psIm ≠msW¶v hniZoIcn¡pI.

6.  Ahmbpizk\_mIvSocnb P´p¡fpsS Ahinã§sf Zln¸n¨v AXnÂ\n¶pw 
ssPhhmXIw DÂ]mZn¸n¡p¶p. (amäw A) XpSÀ¶v ssPhhmXI¯ns\ CÔ\
ambn I¯n¡p¶p. (amäw B) Xmsg X¶n«pÅ {]kvXmh\IÄ Cu amä§sf 
kw_Ôn¨pÅXmWv. icnbp¯cw sXcsªSp¡pI.

i) A - Hcp cmkamäw BIp¶p

ii) B - Hcp cmkamäw BIp¶p.

iii) A bpw B bpw cmkamä§fmWv.

7. hndIv I¯n¡p¶Xpw hndIns\ sNdnb IjvW§fmbn apdn¡p¶Xpw c≠ v 

hyXykvX Xc¯nepÅ amä§fmWv. ImcWsa´v?

8. XmsgbpÅhsb tNcpw]Sn tNÀ¡pI.:

a) hn\mKncn Izn¡v ssew

b) ]mÂ AkänIvA¾w

c) ]pfn anÂ¡v Hm^v saKv\ojy

d) ImÂkywHmIvsskUv SmÀ«mdnIvA¾w

e) saKv\ojywsslt{UmIvsskUv emIvSnIvA¾w

9. hn«pt]mb `mKw ]qcn¸n¡pI:

a) A¾§Ä¡v _______________ (NhÀ¸v/ ]pfn¸v) cpNnbmWv.

b) sagpIpXncn I¯p¶Xv Hcp _______________ (`uXnI / cmk) amä¯n 
\pZmlcWamWv.

c) A¾§sfbpw t_kpIsfbpw Xncn¨dnbm³ km[mcWbmbn D]tbmKn¡p¶ 
Nne {]IrXnZ¯ kqNI§fmWv ___________, __________ F¶nh.
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10. Hcp Xpcp¼v]nSn¡m¯ BWnbpw Hcp Xpcp¼v]nSn¨ BWnbpw FSp¡pI. c ≠ns\
bpw Hcp NpänI sIm≠ v ASn¡pI. Ch c≠ nepw GXn\mWv _ew IqSpXÂ 
F¶v I≠ p]nSn¡pI? F´psIm≠ v?

 t{]mPÎpIÄ

1.  \ap¡v \n§fpsS ho«nÂ ImWp¶ hkvXp¡fpsS Hcp ]«nI X¿mdm¡n Ahsb A¾w, 
t_kv, ehWw F¶n§s\ XcwXncn¡mw. Xmsg sImSp n̄«pÅ hǹ mK§fnembn               
\n§Ä¡v \n§fpsS ]«nI cq]hÂ¡cn¡m³ Ignbpw:
(a) Ipfnapdnbnep]tbmKn¡p¶ C\§Ä (tkm¸pIÄ, Ae¡ptkm¸pIÄ, 

AWp\min\nIÄ XpS§nbh)

(b) kuµcyhÀ²IhkvXp¡Ä (temj\pIÄ, jmw]pIÄ XpS§nbh)

(c) `£ybn\§Ä (A¨mdv, \mc§, APnt\mtam«, tkmUm Pew)

(d) aäpÅh (ImÀ _mädnIÄ, ioXoIcWnIÄ, P\me hr¯nbm¡p¶Xn\p]
tbmKn¡p¶ hkvXp¡Ä, IoS\ntcm[nIÄ XpS§nbh)

2. Hcp {]IrXnZ¯kqNIw X¿mdm¡pI. \n§fpsS Npäp]mSnÂ \n¶pw hyXykvX 
PeamXrIIÄ sIm ≠ph¶v (IpdªXv 5 amXrIIÄ) Ahsb Hcp kqNIw D]
tbmKn v̈ ]cntim[n¡pI. Pe amXrIIÄ¡v A¾ KpWamtWm, £mcKpWamtWm 
AtXm  \nÀhocyamtWm F¶v I≠ p]nSn¡pI. \n§fpsS \nco£W§sf Xmsg 
sImSp¯n«pÅ ]«nIbnÂ A\ptbmPyamb tImf§fnÂ icn () D]tbmKn v̈ 
tcJs¸Sp¯pI. \nco£W^e§Ä NÀ¨ sN¿pI.

Pe amXrIIÄ A¾w t_kv \nÀhocyw

amXrI - -- 1
amXrI - - 2
amXrI - - 3
amXrI - - 4
amXrI - - 5

hyXykvX amXrIIsf XcwXncn¨ tijw AhbntesXms¡ amXrIIfmWv            
(a) IpSn¡m³  (b) Ae¡m³  (c) PetkN\¯n\v   (d) Ipfn¡m³ F¶nhbv¡mbn 
D]tbmKn¡mhp¶h Fs¶gpXpI.

 IqSpXÂ hniZmwi§Ä¡mbn

]pkvXI§Ä
1) Introductory Chemistry - M Katyal, Oxford University press, New Delhi

2) Advanced Organic Chemistry – Bahl and Arun Bahl Johnson

sh_vsskäpIÄ

http://chemistry.about.com/library/btacid.quiz.htm
http://www. chem4kids.com/files/read-acidbase.html
http://www funsci.com/fun3-en/acids/acids htm
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 Hcp Znhkw cmhnse A{]Xo£nXambn ap¯phnsâ ANvO³ kt´mjap ≠m              
¡p¶ Hcp Imcyw hnkvabn¸n¡¯¡ hn[w AhXcn¸n¨p..
 AÑ³ :  Ipªp§sf! X¿mdmIp thKw t]mImw, \½Ä Iev]m¡¯nepÅ 

CµncmKm\v[n AWp KthjW tI{µw kµÀin¡m\mWv t]mIp¶Xv.
ap¯p :    Iev]m¡¯nÂ \aps¡mcp BWh dnbmIvSÀ CtÃ?
AÑ³:  AsX, sshZypXn DXv¸mZn¸n¡p¶ AWptI{µ dnbmIvSÀ IÂ¸m¡¯nep≠ v. 

Ignª hÀjw Ah[n¡me¯nÂ \½Ä ta«qÀ AWs¡«nÂ t]mbn 
AhnSs¯ Pe sshZypX \neb¯nÂ F§s\bmWv sshZypXn DXv             
]mZn¸n¨sX¶v \o I ≠Xv HmÀ¡p¶pt≠ m? IÂ¡cn D]tbmKn¨ Ft¶mÀ 
Xm] \neb¯nepw \½Ä Ignª hÀjw kµÀin¨ncp¶p. Cu hÀjw 
IÂ¸m¡¯nse BWthmÀÖ\nebw \mw kµÀin¡m³ t]mhpIbmWv.
ap¯p : AXv \sÃmcp ImcyamWv AÑm. sshZypX \neb§Ä kµÀin¨v 
sshZypXn DXv]mZn¸n¡p¶ coXnIsf ImWm³ F\n¡v hfsc kt´mjap≠ v.

AÑ³ : \nsâ ̀ uXnIimkv{X ¢mÊnÂ sshZypXnsb¸än \o IqSpXembn a\Ênem¡pw.
 Znhtk\bpÅ \½psS FÃm {]hr¯nIfnepw sshZypXn {][m\ ]¦v 

hln¡p¶p. sshZypXn CÃm¯ PohnXs¯¸än \ap¡v k¦ev¸n¡m³t¸mepw 
km[yaÃ. sshZypXn \½psS A²zm\s¯ Ffp¸hpw \½psS PohnXs¯ 
BizmkIchpam¡p¶p. \n§Ä D]tbmKn¡p¶XnÂ sshZypXn BhiyapÅ 
D]IcW§fpsS ]«nI X¿mdm¡Â Ignbptam?
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sshZypXn, cm{XnbnÂ t]mepw \ap¡v 
hkvXp¡sf ImWp¶Xn\mbn _Ä_p 
Isf {]Imin¸n¡pIbpw, Blmcw ]mIw 
sN¿p¶Xn\mbn Hmh\pIsf NqSm¡p 
Ibpw sN¿p¶p.

 \½psS i_vZs¯ I¼nIfneqsS 
thK¯nÂ t{]jWw sN¿p¶Xn\pw, 
P\§sf Hcp Øe¯v \n¶v asämcp 
Øet¯bv¡v thK¯nÂ sIm ≠pt]m 
Ip¶Xn\mbn sshZypX Xoh ≠nIfnepw 
sshZypXn klmbIcamIp¶p.

 \½psS PohnX¯nsâ {][m\ 
`mKambn XoÀ¶ I¼yq«dpIfpw {]hÀ 
¯n¡p¶Xv sshZypXn aqeamWv.

\ap¡v FhnsS \n¶mWv sshZypXn 
e`n¡p¶Xv ?

\½psS ho«nepw, kvIqfnepw \mw D]
tbmKn¡p¶ sshZypXn e`n¡p¶Xv henb 
sshZypX\neb§fnÂ \n¶pw sshZypXn 
kzoIcn¨v sh¨ncn¡p¶ kao]¯pÅ 
k_v\neb§fnÂ \n¶mWv. Cu ssh 
ZypX \neb§fnÂ sshZypXn e`n¡p¶Xv 
sshZypX ]²XnIfnÂ \n¶pamWv. 
sshZypX \neb¯nÂ \n¶v sshZypXn 
I¼nIfneqsSbpw hbdpIfneqsSbpw 
DbÀ¯pw ]cnhÀ¯nIfntebv¡v {]
hln¡pIbpw, AhnsS sh¨v ZoÀL
Zqcw {]hln¡p¶Xn\mbn  thmÄt«Pv   
DbÀ¯pIbpw sN¿p¶p. Cu ]cnhÀ 
¯nIfnÂ (Trans former) \n¶v sshZypXn 
hoSpIfntebv¡pw kvIqfpIfntebv¡pw 
aäp sI«nS §fntebv¡pw Ab¡s¸Sp¶p. 
sshZypX \neb§Ä¡pÅnÂ SÀ 
ss_\pIÄ F¶ Npäns¡m≠ n 
cn¡p¶ henb N{I§Ä  D ≠v.                                                                           

Hmtcm SÀss_\pw \nÀ½n¨ncn¡p¶Xv 
ImämSn b{´¯nÂ XpgIÄ {IaoIcn¨ncn 
¡p¶Xv t]msebpÅ hfª t»UpIÄ 
sIm ≠mWv. Cu SÀss_\pIsf Hgp 
Ip¶ shÅ¯n\mtem, \o cmhnbmtem 
Xncnbn¡p¶p. Chsb sshZypX P\tdädn
sâ tImbnepambn _Ôn¸n¨ncn¡p¶p.

SÀss_³

P\tdäÀ

Hcp eLp P\tdädnÂ Hcp iàntbdnb 
Im´¯nsâ c≠ v {[qh§Ä¡nSbnÂ 
Npäns¡m ncn¡p¶ I¼nIfpsS Hcp 
tImbnÂ AS§nbncn¡p¶p. tImbnÂ 
Npäpt¼mÄ sshZypXn DXv]mZn¸n¡p¶p.

 Xm] sshZypX \neb§fnÂ 
tImbnens\ Xncn¡p¶Xn\mbn \o 
cmhn D]tbmKn¡p¶p. NqSpÅ \ocmhn 
SÀss_\nsâ t»UnÂ hogm³ A\p 
hZn¡pt¼mÄ AXv Imd§pIbpw, 
jm^väns\ Xncn¡pIbpw sN¿p¶p. 
jm^väv tImbnens\ Xncn¡p¶p.

 t^mknÂ CÔ\§fmb IÂ¡cn, 
F® AYhm {]IrXn hmXIw XpS§nbh 
I¯n¨v Pes¯ NqSm¡n \ocmhn DXv]m 
Zn¸n¡p¶p.

 BWthmÀP \neb§fnÂ, bptd 
\nbw AWphns\ hnLSn¸n¨v D ≠m¡p¶ 
DuÀÖ¯n\mÂ Pew NqSm¡n \ocmhn 
DXv]mZn¸n¡pIbpw AXns\ SÀss_³ 
Xncn¡Â D]tbmKn¡pIbpw sN¿p¶p.

 PesshZypX \neb§fnÂ thK 
¯nÂ {]hln¡p¶ Pes¯ SÀss_³ 
Xncn¡p¶Xn\mbn D]tbmKn¡p¶p.

Nn{Xw 4.1

Nn{Xw 4.2
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Cämenb³ imkv{XPvR\mb eqbn 
KmÂhm\nIvBWv BZys¯ sshZypXskÂ 
hnIkn¸ns¨Sp¯Xv. AXn\ptijw CXns\  
Ipdn¨pIqSn ]cnjvIcns¨Sp¯Xv AeIvkm³t{Sm 
thmÄ«mWv FXns\ ho≠ pw B[p\nI 
skÂ AYhm tSmÀ¨v _mädnbmbn ]n¶oSv 
hnIkn¸ns¨Sp¯p. Ct¸mÄ \ap¡v ho ≠pw ho 
≠ pw NmÀPv sN¿mhp¶ AÂ¡en skÃpIfpw, 
D≠ v kutcmÀÖ skÃpIÄ  {]ImtimÀÖs¯ 
sshZyptXmÀÖam¡n amäp¶p. eqbn KmÂhm\n

4.1. sshZypX skÂ

sshZypX skÂ sshZyptXmÀP¯nsâ 
Hcp DdhnSamWv. cmtkmÀPs¯ 
sshZyptXmÀPam¡n amäp¶ Hcp D]
IcWamWnXv.

 Hcp sshZypX skÃnÂ 
Cet{ÎmUpIÄ F¶p hnfn¡p¶ c≠ v 
temlXInSpIÄ hnZypXv A]LSyw F¶ 
Hcp cmkhkvXphnÂ kqIvjn¨ncn¡p¶p.

 cmk{]hÀ¯\¯mÂ, Hcp t¹änÂ 
[\NmÀÖpw, atä t¹änÂ EWNmÀÖpw 
D ≠mhpIbpw, sshZypXn Dev]mZn¸n¡p 
Ibpw sN¿p¶p. 

Nn{Xw 4.3

Xangv\mSv apt¶dp¶p

kzX{´hpw ]p\cp]tbmKn¡mhp¶Xpw. ip²hpw 
amen\yhnapIvXhpamb hfsc {][m\s¸«  Hcp 
DuÀÖ t{kmXkmWv ImänÂ \n¶pw e`n¡p¶ 
DuÀÖw. \ÃImäpÅ {]tZi§fnÂ hfsc hen¸apÅ 
ImämSnb{§Ä (Wind mill) ImänÂ  \n¶pw e`n¡p¶ 
DuÀÖs¯ sshZyptXmÀÖam¡n ]cnhÀ¯\w 
sN¿p¶p. ImänÂ \n¶pw  5000 MW DbÀ¶ ]hÀ DÂ 
]mZn¸n¡phm³ tijnbpÅ Xangv\mSn\mWv C´ybnse 
kwØm\§fnÂ H¶mw Øm\w. Xangv\m«nÂ 
IqSpXembn Imänsâ e`yXbpÅ PnÃIÄ Xp¯q¡pSn 
I\ymIpamcn, Xncps\Âthen F¶nhbmWv.

{]mYanI skÃpIÄ:
{]mYanI skÃpIÄ Hcn¡Â am{Xw D]

tbmKn¡pIbpw XpSÀ¶v hens¨dnbpIbpw 
sN¿p¶p. skÂ D]tbmK¯nencp¶ 
t¸mÄ AXnepÅ cmkhkvXphns\ D]
tbmKn¨v Xocp¶Xn\mÂ, Chsb ho ≠pw 
NmÀPv sNbvXv D]tbmKn¡m³ km[yaÃ.

DZmlcWw: NphÀ LSnImcw, 
tSmÀ¨v, UnPnäÂ hm¨v, ImÂIpteäÀ 
XpS§nbhbnÂ D]tbmKn¡p¶p skÃp 
IÄ.

ZznXnb skÃpIÄ (kw`cW 
skÃpIÄ)

ZznXob skÃpIsf ho pw NmÀPv sN¿m 
\pw, At\Iw XhW D]tbmKn¡m          
\pw Ignbpw. Chsb kw`cW skÃpIÄ 
F¶pw hnfn¡p¶p. 

DZmlcWw: hml\§Ä, skÂ 
t^m¬, FaÀsP³kn sseäpIÄ F¶n 

hbnÂ D]tbmKn¡p¶ _mädnIÄ.sshZypX skÃpIfpsS Xc§Ä
sshZypX skÃpIÄ c≠ v Xc¯nep≠ v.
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\ntXy\ D]tbmKn¡p¶ _mädnbpsS hen¸§Ä

_«¬ skÂkv

9v _mädn

AAA
AAAA

C

D

AA

_mädnbpsS hep¸§Ä

Xmsg sImSp¯ncn¡p¶ Nn{X§sf \nco£n¨v Ahsb skÃpIfmÂ {]hÀ¯n¡p¶ D]

IcW§tfbpw, {]hÀ¯n¡m³ skÃpIÄ BhiyanÃm¯ D]IcW§tfbpw Xcw Xncn¡pI.

d{^nPtdäÀ

ssat{ImthhvHmh³

hm¨v I¼yq«À Ce{ÎnIv Ifn¸m«w

Ce{ÎnIv s{Sbn³ ImÂ¡pteäÀ

sSenhnj³ skÂt^m¬ NphÀ LSnImcw

Nn{Xw 4.4
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4.2. hnZypXv ]cn]Yw 
_mädnbpsS [\ A{K¯nÂ \n¶pw EW A{K¯nte¡v hnZypXv[mc IS¶pt]m 

Ip¶ ASª ]mXsb hnZypXv ]cn]Yw F¶p ]dbp¶p.

km[mcW Hcp hnZypXv ]cn]Y¯n\:
 a)   hnZypXv[mcbpsS Hcp t{kmXkv - Hcp skÂ AYhm _mädn

 b)  hnZypXv[mc hln¡m\pÅ _\v[hbdpIÄ. 
 c)  sshZypXn D]tbmKn¡p¶ Hcp D]IcWw - Hcp _Ä_v.

 d)  Hcp Io AYhm kzn v̈ - Io AYhm kzn v̈ Hcp hnZypXv]cn]Y¯nsehnsSbpw 
_\v[o¸n¡mw hnZypXv[mc hnZypXv]cn]Y¯nÂ {]hln¡pt¼mÄ AXnsâ {]hmls¯ 
A\phZn¡mt\m AYhm XSÊs¸Sp¯phmt\m ]cn]Y¯nÂ FhnsSthWsa¦pepw CXv 
LSn¸n¡mhp¶XmWv. sshZypXnbpsS {]hln¡m¯ ]cn]Ys¯ hnNvtOZnX AYhm 

hnhrX ]cn]Ysa¶pw ]dbp¶p.

Xmsg sImSp¯ncn¡p¶ Nn{X§Ä \nco£n¡p.

Hcp skÃpw _Ä_pw LSn¸n¨ncn¡p¶ 
hnZypXv ]cn]YamWv ChnsS sImSp¯n 
cn¡p¶Xv:

Nn{Xw 4.6

(a) (b) (c)

ImWn¨ncn¡p¶ GsX¦nepw Nn{X¯nepff _Ä_v {]Imin¡ptam? F´p sIm

≠msW¶v \n§Ä¡v ]dbmtam?

 (a)bnÂ sshZyptXmÀÖw DXv¸mZn¸n¡p¶ t{kmXkv \jvSs¸«p.

 (b)bnÂ sshZypXn {]hln¡p¶Xn\pff sshZypX I¼n CÃ.

 (c)bnÂ sshZypX ]mX apdnbpItbm, A]qÀ®amtbm ImWp¶p. BbXn\mÂ 
apIfnÂ sImSp¯ncn¡p¶ Nn{X§fnse _Ä_v {]Imin¡p¶nÃ.

sshZypX ]Y¯nepff sshZypX {]hm 

ls¯ Adnbm³ D]tbmKn¡p¶ Hcp D]

IcWamWv KmÂht\maoäÀ. KmÂht\m 

aoädneqsS sshZypXn {]hln¡pt¼mÄ 

kqNn hn{`win¡p¶p.

IqSpXembn Adnbm³

Nn{Xw 4.5
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{]hr¯n 4.1      R§Ä \nco£n¡p¶Xv

Hcp \mc§ sshZypX skÂ.:
\ap¡v Bhiyapffh :  Hcp \mc§ 5 sk.ao \ofapff sN¼v I¼n, ¹mÌnIv 

BhcWapff c≠ v/sshZypX I¼nIÄ, Hcp Ccp¼mWn 

Hcp KmÂht\maoäÀ.

1) \mc§bpsS DÄ`mK v̄ \Ã \ocv hc¯¡h®w \mc 

§sb Hcp taibpsS apIfnÂ h v̈ AaÀ¯pI.

2) ¹mÌnIv BhcWapff I¼nbpsS Hcäw sN¼v I¼nbpsS 

Npäpambn sI«pIbpw, sN¼v I¼nsb \mc§bnÂ Xmgv̄ n 

hbv¡pIbpw sN¿pI. sshZypX I¼nbpsS atä A{Kls¯ 

KmÂht\maoädnsâ Hcp A{K v̄ _Ôn¸n¡pI.

3) asämcp I¼nbpsS Hc{Ks¯ BWnbnÂ NpäpIbpw 

BWnsb \mc§bpsS ]pd v̄ sN¼v I¼nbnÂ \n¶v 3 

sk.ao AIsebmbn Xmgv̄ n hbv¡pI. I¼nbpsS kzX{´ 

A{Ks¯ KmÂht\maoädnsâ asämcp A{K v̄ _Ôn¸n¡pI.

4) KmÂht\maoädnÂ hyXnNe\w D ≠mbncn¡p¶Xv 
{i²n¡pI. \mc§, skÃnÂ, \mc§ \ocv hnZyqXv A]
LSyambpw, sN¼v I¼nbpw Ccp¼mWnbpw Cet{ÎmUpIfmbpw 
{]hÀ¯n¡p¶p. Hcp \mc§ skÂ hfsc Ipd v̈ sshZypXn DXv]mZn¸n¡p¶Xn\mÂ, 
Hcp LED {]Imin¸n¡p¶Xn\mbn CXpt]mepÅ aqt¶m, \mtem skÃpIsf Hcpan v̈ 
_Ôn¸n¨mÂ aXnbmIpw.

(a) (b) (c)

_Ä_ns\ skÃpambn _\v[n¸n¡p¶ hyXykvX coXnIÄ \ap¡v {i²n¡mw. 

_Ä_v {]Imin¡p¶ AhØItfsXms¡bmsW¶v Xncn¨dnbpI. AXv F´psIm
≠msW¶v \n§Ä¡v ]dbm³ Ignbptam?

(d)

(e)

(f)

]¨¡dnIfmb DcpfIng§v, _oävdq«v F¶nh \mc§bv¡v ]Icambn D]tbmKn¡m³ {ian̈ v 
t\m¡q. CXpw sshZypXn DXv]mZn¡ptam?

apIfnepff {]hÀ¯\ n̄Â sN¼v I¼n [\mXvaIambpw, Ccp¼mWn EWmXvaIambpw, 
\mc§\ocv sshZypX A]LSyambpw {]hÀ n̄¡p¶p.
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4.3 sshZypX LSI§psS {]XoI§Ä

km[mcW sshZypX ]cn]Y¯nep]tbmKn¡p¶ sshZypX LSI§fpsS {]Xo 

I§fmWv XmsgsImSp¯ncn¡p¶ ]«nIbnÂ  ImWn¨ncn¡p¶X.v

{Ia 

\¼À

LSI¯nsâ 

t]cv
Nn{Xw {]XoIw hniZoIcWw

     1.

skÂ 

\ofw IqSnb hc 

[\A{Ks¯bpw 

\ofw  Ipdªhc 

EW A{Ks¯bpw 

{]Xn\n[m\w 

sN¿p¶p.

     2.
_mädn 

ct≠  m 

AXne[nItam 

skÃpIÄ tNÀ¶v 

_mädn D≠  mIp¶p.

    3

kzn¨v (Io) 

kzn¨v 

hnNvtOZnXAh

ØbnÂ. 

hntÑZnX]cn]Yw 

 
kzn¨v 

kwhyXmhkvYbnÂ 
kwhrX]cn]Yw

    4. _Ä_v

_Ä_v 

{]Imin¡p¶nÃ

_i_v 

{]Imin¡p¶p

   5.
]ckv]cw 

_\v[n¸n¡p¶ 

hbdpIÄ 

hyXykvX 

LSI§sf 

]ckv]cw 

_\v[n¸n¡p¶p

{]XoI§Ä F´psIm≠ v?
Hcp hnZypXv ]cn]Ys¯ \n§Ä¡v asämcmÄ¡v hniZoIcn¨v sImSp¡Wsa¦nÂ \n 

§Ä¡v AXns\ hcbvt¡≠ Xmbn«p≠ v. Hcp hnZypXv ]cn]Y¯nepÅ _mädnIÄ, _Ä_p 
IÄ XpS§nbh ]e BfpIfpw hyXykvX coXnbnÂ hcbv¡psa¶Xn\mÂ ]cn]Yw 
hcbv¡m³ [mcmfw kabw th≠  nhcp¶p. CXv ]et¸mgpw Bib¡pg¸ap ≠ m¡p¶p. ]cn]
Yw hcbv¡pt¼mÄ \½Ä ASnØm\{]XoI§Ä D]tbmKn¡pIbmsW¦nÂ CXv XcWw 
sN¿m³ km[n¡pw.
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4.4  sshZypX kzn¨v 

sshZypX _Ä_nt\tbm, ^m\nt\tbm kwhrXmhkvYbntem (ON) 
hnNvtOZnXmhkvYbntem (OFF) F¯n¡m³ F´mWv D]tbmKn¡p¶Xv? 

CXn\p]tbmKn¡p¶ D]IcWs¯ kzn¨v F¶p hnfn¡p¶p..
sshZypX kzn¨v F¶ D]IcWw hnZypXv ]cn]Ys¯ hnNvtOZnXs¸Sp¯pItbm 

kwhrXs¸Sp¯pItbm sN¿p¶p.

kzn¨v (Io) kwhrXs¸Sp¯pt¼mÄ hnZypXv ]cn]Yw ]qÀ®amhpIbpw ]cn]

Y¯nÂ hnZypXv[mc {]hln¡pIbpw _Ä_v {]Imin¡pIbpw sN¿p¶p.

hnZypXv ]cn]Y¯nÂ kzn¨v kwhrXmhkvYbnÂ (ON) kwhrXmhkvYbnepÅ 
hnZypXv ]cn]Y¯nsâ      

{]XoI§Ä

Nn{Xw 4.7

_Ä_n\pÅnse 

^nesaâ v s]m«nt¸mbmÂ 

_Ä_v {]Imin¡ptam? 

F´psIm≠  v?

Nn´n¡m³...

hnZypXv ]cn]Y¯nÂ kzn¨v hnNvtOZnX (OFF) AhØbnÂ

hnZypXv ]cn]Y¯nÂ kzn¨v 

hntÑZnXmhkvYbnÂ

Nn{Xw 4.8

kzn¨v (Io) hnNvtOZnXamIpt¼mÄ hnZyqXv ]cn]Yw ]qÀ®aÃmXmIp¶p. ]cn]

Y¯nÂ hnZypXv[mc {]hln¡m¯\n\mÂ _Ä_p {]Imin¡p¶nÃ..
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{]hr¯n 4.2  Rm³ sN¿p¶Xv

Hcp eLp kzo¨v \nÀ½n¡Â

\ap¡v Bhiyapffh : arZphmb 
ac¡«bpsS Hcp `mKw, Hcp t]¸À ¢n¸v, 
t{UmbnwKv t_mÀUnÂ hbv¡m\p]
tbmKn¡p¶ c≠  p teml sam«pkqNnIÄ, 
aq¶v IhNnX sshZypX I¼nIÄ, 
tlmÄUdpw _mädnbpapff Hcp sNdnb 
_Ä_v. 

1) t_mÀUv ]n¶pIÄ D]tbmKn¨v 
Hcp IjWw sshZypX I¼nsb Rm³ 
_Ôn¸n¡p¶p. Hcp sam«pkqNnsb 
ac¡«bpsS ]c¶ hi¯neqsS Rm³ 
AaÀ¯p¶p.

2) c ≠ mas¯ ]n¶ns\ t]¸À ¢n¸nsâ 
A{K¯nepff hfhneqsS Rm³ t_mÀ 
Unte¡v AaÀ¯p¶p.

3) kzn¨ns\ ]cntim[n¡m\mbn Hcp 
sshZypX I¼nbpsS kzX{´amb 
A{Ks¯ _mädnbpsS [\ A{K¯nÂ 
Rm³ _Ôn¸n¡p¶p.

4) sshZypX I¼nbpsS kzX{´amb 
A{Ks¯ _mädnbpsS EW A{Kambpw, 
_Ä_nsâ tlmÄUdpambn Rm³ _Ôn 
¸n¡p¶p. 

5) Hcp kzX{´amb I¼nsb kzn¨nepw, 
_Ä_v tlmÄUdnsâ Hgnª 
A{K¯nepw Rm³ _Ôn¸n¡p¶p.

6) t]¸À ¢n¸ns\ Xncn¨v c≠  p ]n¶p 
Ifpambn sXmSpt¼mÄ, _Ä_v {]Im 

in¡p¶p.  

Fsâ kzn¨v X¿mdmbn. 

a\ªnÂ aÕyw (electric eel) F¶Xv Hcp 
sshZypX aÂÕyamWv kzbw c£bv¡pw 
Ccsb th«bmSm\pw hfsc iIvXnbpÅ 
sshZypX XcwK§sf  krjvSn¡phm³ Ignhp 
Å H¶mWnXv. 

 sXt¡ Btacn¡³ ASnhmcs¯m 
gpIp¶ Batkm¬ Hdn³tIm\Zn F¶nhbnse 
ip² Pe¯nemWv CeIv{SnIv CuÂ hkn 

¡p¶Xv.

IqSpXembn Adnbm³

a\ªnÂ aÕyw
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{]hr¯n 4.3       Rm³ sN¿p¶Xv

\ap¡v Bhiyapffh: Hcp _mädn, Hcp kzn¨v, Hcp sNdnb _Ä_v, ¹mkvänIv kvsIbnÂ 
ac kvsIbnÂ, sN¼phbÀ, temlw sIm ≠ pÅ Io,  teml]n³, Hcp ¥mkv ZWvUv.

1. _\v[n¸n¡p¶ hbdpIfpsS klmbt¯msS Nn{X¯nÂ ImWn¨ncn¡p¶   
]cn]Ys¯ Rm³ LSn¸n¡p¶p. 

2. A B F¶n _nµp¡Ä¡nSbv¡v hyXykvX ]ZmÀ°§tfmtcm¶mbn Rm³ 
LSn¸n¡p¶p. 

3. Io sb kwhyXmhkvYbnem¡pt¼mÄ  _Ä_v {]Imin¡p¶pt ≠ m F¶v             
]cntim[n¡p¶p. Hmtcm tImf¯nepw \nco£Ws¯   Nnlv\w D]tbmKn¨v 

tcJs¸Sp¯p¶p. 

{Ia

\¼À 
hkvXp

_Ä_v       {]
Imip¡p¶p

_Ä_v         

{]Imin¡p¶nÃ

1. temlw sIm ≠ pÅ Io 

2. ac kvsIbnÂ 

3. ¹kvänIv kvsIbnÂ  

4. teml ]n³ 

5. sN¼p hbÀ 

6. ¥mkv ZWUv

(B)

(A)

4. sN¼v I¼n, teml]n³, temlIo apXembh _Ôn̈ t¸mÄ _Ä_v {]Imin 

¡p¶Xmbn Rm³ ImWp¶p. Ct¸mÄ Cu hkvXp¡fnÂ IqSn sshZypXn {]hln 

¡p¶ps b¶pw, sshZypX]Yw ]qÀ®amsW¶pw Rm³ Dd ņ¡p¶p.

5. XSnbnepff kvsIbnÂ, ¹mÌnIv kvsIbnÂ, ¥mkv ZmÞv F¶nh _Ôn̈ t¸mÄ _Ä_v 

{]Imin¡p¶nÃ. D¯cw hkvXp¡fnÂ IqSn sshZypXn IS¶pt]mIp¶nÃsb¶pw, 

sshZypX ]cn]Yw A]qÀ®amsW¶pw Rm³ Dd ņ¡p¶p.

apIfnepff {]hÀ¯nsb \nco£¨Xnsâ ASnØm\¯nÂ \ap¡v 

hkvXp¡sf NmeI§sf¶pw, IpNmeI§sf¶pw Xcw Xncn¡mw.
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sshZypXnbpambn 
_\v[s¸«v 

tPmensN¿p¶hÀ 
tPmenkab¯v F´psIm

≠ mWv dºÀ Dd¡fpw,      
]mZc£Ifpw D]
tbmKn¡p¶Xv?

Nn´n¡m³...

CeIv{Sojy³amcpsS  ssIbpd

4.5 hnZypXv NmeI§fpw, hnZypXvtcm[nIfpw

sshZypXnsb IS n̄ hnSm³ A\phZn¡p¶ 
]ZmÀ°§fmWv hnZypXv NmeI§Ä.

DZmlcW§Ä: sN¼v, Ccp¼v, shÅn 
XpS§nb FÃm teml§fpw a\pjy 
icochpw, `qanbpw

sshZypXnsb IS n̄ hnSm³ A\phZn 

¡m¯ ]ZÀ°§fmWv hnZypXvtcm[nIÄ

DZmlcW§Ä: ¹mkvänIv, XSn,  dºÀ, 

¥kv XpS§nbh

sN¼v I¼n
XSn 

4.6 sshZypXnbpsS Xm] {]`mhw

agbpw Imäpw DÅ kab§fnÂ BImi¯nÂ {]Imiw an¶nadbp¶Xpw, XpSÀ¶v 
CSnapg¡w D≠ mIp¶Xpw \n§Ä XoÀ¨bmbn I ≠n«p≠ mhpw. {]Imi¯nsâ 
an¶nadbnens\ \½Ä an¶Â F¶p hnfn¡p¶p. an¶Â F¶Xv, BImi¯nÂ 
NmÀPpÅ c≠ v taL§Ä¡nSbnÂ D ≠mIp¶ henb sshZypX kv^penwKw AÃmsX 
asäm¶paÃ. an¶Â ]Xn¡pt¼mÄ, CXn\v hr£§sf Fcn¡m\pw, sI«nS§sf       
\in¸n¡m\pw Ignbpw.

hr£§Ä Fcnbp¶Xv AXneqsS sshZypXn IS¶v t]mIp¶Xv sIm ≠mWv.

sshZypX I¼nbneqsS sshZypXn {]hln¡p¶Xv \ap¡v ImWm³ Ignbptam?

sshZypX I¼nbneqsS sshZypXn {]hln¡p¶Xv \ap¡v ImWm³ km[yaÃ. 
sshZypXnbpsS A\´c^e§sf \ap¡v A\p`hn¡mt\ Ignbq.

\ap¡v Hcp I¼nsb _mädnbpsS c≠ v A{K§Ä¡nSbnembn _Ôn¸n¡mw. Nne 
sk¡âpIÄ¡v tijw CXns\ kv]Àin¡pI. F´mWv A\p`hs¸Sp¶Xv? 
NqSmbncn¡p¶ntÃ? AsX. A§s\ Xs¶ sshZypXn {]hln¨Xv sIm ≠mWv CXv 
NqSmbsX¶v \ap¡v ]dbm³ Ignbptam?

AsX. \ap¡v Ignbpw. Hcp I¼nbneqsSbpÅ sshZypX {]hmlw. Xm] {]`mhs¯ DXv 
]mZn¸n¡p¶p. F´psIm≠ mWv sshZypX {]hmlw Xm]s¯ DXv]mZn¸n¡p¶sX¶v 
DbÀ¶ ¢mkpIfnÂ \n§Ä a\Ênem¡pw.

Nn{Xw 4.9
Nn{Xw 4.10
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{]hr¯n 4.4       Rm³ sN¿p¶Xv

\ap¡v Bhiyapffh:
1.5 thmÄ«nsâ aq¶v skÃpIÄ, aq¶v 

IjWw sshZypX I¼nIÄ, Hcp sNdnb 
tSmÀ¨v _Ä_v, C³kptej³ tS¸v, Io 

AsÃ¦nÂ kzn¨v.

1) aq¶v I¼nIfpsSbpw c≠  v 
A{K§fnepff C³kptejs\ Rm³ 
\o¡w sN¿p¶p. XXv^eambn teml 
`mK¯ns\ GItZiw 1 sk.ao ]pd¯v 
ImWm³ Ignbp¶p.

2) skÃnsâ EWm{Ks¯ I¼n D]
tbmKn¨v IobpsS Hc{K¯pw, asämcp 
I¼n D]tbmKn¨v IobpsS atä 
A{Kt¯bpw _Ä_nsâ Npäs¸« 
`mKt¯bpw Rm³ _Ôn¸n¡p¶p. c≠  v 
A{K§tfbpw C³kptej³ tS¸n\
mÂ Rm³ kpc£nXam¡nbn«p≠  v.

3) skÃnsâ [\m{Ks¯ _Ä_nsâ 
ASn`mKhpambn aq¶mas¯ I¼n D]
tbmKn¨v Rm³ _Ôn¸n¡p¶p.

4) Io aqSpt¼mÄ _Ä_v {]
Imin¡p¶Xmbn Rm³ I≠  p.

5) Io aqSmsXbncp¶t¸mÄ Rm³ 
_Ä_nÂ kv]Àin¨p.

taÂ]dªn«pff {]hr¯nbnÂ \n¶v DXv¸mZn¸n¡p¶ Xm]¯nsâ Afhv {]h 

ln¡p¶ sshZypXnbpsS Afhnt\bpw kab¯nt\bpw B{ibn¨mbncn¡pw.

sshZypX sIänÂ

Nmbtbm Im¸ntbm 
D ≠ m¡m\mhiyamb 
shÅw Xnf¸n¡m³ 
D]tbmKn¡p¶p.

sshZypX _Ä_v

{]Imiw \ÂIm³      
D]tbmKn¡p¶p.

sshZypXnbpsS Xm] {]`mhs¯ ASnØm\am¡n {]hÀ¯n¡p¶ Nne D]
IcW§fpsS t]cv ]dbmtam?

6) Rm³ Io ASbv¡pIbpw Aev]
kabw sshZypXn {]hln¡m³ A\p 
hZn¨Xn\v tijw ho ≠ pw _Ä_nÂ 
kv]Àin¨p. _Ä_v NqSpffXmbn Rm³ 
I≠  p.

sshZypXnbpsS {]hml¯mÂ 
_Ä_v NqSmIp¶Xmbn Rm³ \nK 
a\¯nse¯n. sshZypXn Xm]{]`mhw 
DXv¸mZn¸n¡p¶psh¶v F\n¡v t_m 
²yambn.

7) Hcp \o≠   kabw sshZypXn {]
hln¡p¶Xn\v Rm³ A\phZn¨p. 
_Ä_v IqSpXÂ NqSpffXmbn Rm³ 
I≠  p.

NqSv DXv¸mZn¸n¡p¶Xv sshZypXn 
{]hln¡p¶ kabs¯ 
B{ibn¨ncn¡p¶psh¶ \nKa\¯nÂ 
Rm³ F¯ntNÀ¶p.

8) XpSÀ¶v c ≠ p skÃpIsf Rm³ ]
cn]Y¯nÂ _Ôn¨t¸mÄ IqSpXÂ 
sshZypXn _Ä_nte¡v {]hln¨p.

Xm]w DXv¸mZn¸n¨Xv hfsc IqSpXÂ 
F¶pw Rm³ I≠  p. aq¶v skÃpIfneqsS 
Xm] DXv]mZ\w ho ≠  pw hÀ²n¡p¶p.

sshZypX 

CkvXncns¸«n

XpWnIsf CkvXnXn 
CSp¶Xn\pw, AaÀ 

¯n tXbv¡m\pw D]
tbmKn¡p¶p.

sshZypX tSmkväÀ

sdm«nsb 

samcns¨Sp¡m³  D]

tbmKn¡p¶p.
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FÃm NqSm¡p¶ D]IcW§fnepw Hcp sshZypX 
I¼nbp≠ v. CXneqsS sshZypXn {]hln¡pt¼mÄ CXv 
Xm]s¯ DXv¸mZn¸n¡p¶p. CXv NqSmIp¶ LSIw 
F¶dnbs¸Sp¶p. CXmWv NqSm¡p¶ D]IcW¯nse 
Gähpw {][m\ ̀ mKw. Cu LSIw \nt{Imw F¶ {]tXyI 
]ZmÀ°w sIm≠ v \nÀ½nXamb Hcp I¼nNpcpfmWv. 
CXneqsS sshZypXn IS¶pt]mIpt¼mÄ hfsc NqSv 
]nSn¡p¶p. Cu Xm]w Blmcw ]mIw sN¿m³ D]
tbmKn¡p¶p (sshZypX Ìuhns\ t]mse) shffs¯ 
NqSm¡p¶p. (sshZypX sIänÂ, sshZypXloäÀ) 
XpS§nbh.

 Hcp sshZypX _Ä_n\pffnÂ SMvÌ¬ sIm≠ p 
\nÀ½nXamb ^nesaâ v F¶ Hcp I\w Ipdª 
I¼nNpcpÄ D≠ v. sshZypXn {]hln¡pt¼mÄ CXv 
NqSmhpIbpw {]Imin¡pIbpw sN¿p¶p. 

IqSpXembn Adnbm³

\n¡ensâbpw 
t{Imanb¯nsâbpw 
temI k¦camWv     

\nt{Imw.

F§s\bmWv  Cu D]IcW§fnÂ Xm]w D ≠mIp¶Xv?

sshZypX ^yqkv 

 Hcp D]IcW¯neqsS henb AfhnÂ sshZypXn IS¶pt]mIpt¼mÄ F´p 

kw`hn¡pw.

 sshZypXn I¼n IqSpXÂ NqSmhpIbpw D]IcWw \in¡pIbpw sN¿pw. Cu 

kmlNcyw D ≠mIp¶Xv sshZypX ]cn]Y¯nep ≠mIp¶ XIcmdv aqeamWv. CXv Xo 

]nSn¡m³ ImcWamIp¶Xn\mÂ hfsc A]ISIcamWv.

 A[nIbfhnÂ sshZypXn {]hln¡p¶Xn\mÂ sshZypX D]IcW§Ä¡v 

D ≠mIp¶ \mis¯ XSbphm³ Hcp kpc£nX coXnbmb ̂ yqkv D]tbmKn¡p¶p. Hcp 

^yqkv F¶mÂ sshZypX ]cn]Y¯nÂ D]tbmKn¡p¶ Hcp kpc£nX D]IcWamWv.

sshZypX ^yqkv

Hcp sshZypX ^yqknsâ km[mcW {]XoIw :

XXzhpw {]hÀ¯\hpw

sshZypXnbpsS Xm] {]`mhw F¶ XXzs¯ ASnØm\am¡nbmWv ^yqkv {]
hÀ¯n¡p¶Xv.

 Hcp ¥mkn\pffntem, a®v sIm ≠pff IqSn\pffntem h¨n«pff Hcp sshZypX 
I¼n AS§nbn«pffXmWv Hcp sshZypX ^yqkv. NqSm¡pt¼mÄ  thK¯nÂ DcpIp¶ 
Hcp ]ZmÀ°w sIm ≠mWv I¼n \nÀ½n¨ncn¡p¶Xv.

 Hcp \nÝnX Afhnepff sshZypXn IS¶v t]mIm³ Ignbp¶ hn[amWv CXv cq]
Iev]\ sNbvXncn¡p¶Xv. sshZypXn Cu \nÝnX AfhnÂ hÀ²n¡pIbmsW¦nÂ, 
AXv I¼nsb NqSm¡pIbpw DcpIm³ ImcWamhpIbpw sN¿p¶p. CXv ]cn]Ys¯ 
hnNvtOZn¡pIbpw ]cn]Y¯ntebv¡pÅ sshZypXnsb XSbpIbpw sN¿p¶p.

Nn{Xw 4.11
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IqSpXembn Adnbm³

{lkz]cn]Y hnNvtOZIw 

(MINIATURE CIRCUIT BREAKER)

A[nI sshZypXntbm, CSp§nb ]cn]
Ytam D ≠mIpt¼mÄ sshZypX ]cn]Ys¯ 
kwc£n¡p¶ kzbw {]hÀ¯n¡p¶ sshZypX 
kzn¨mWv {lkz]cn]Y hnNvtOZIw. 

]cn]YhnNvtOZIw ]e hen¸¯nÂ e`n¡p 
¶hbpw, sNdnb {Ktlm]IcW§sfbpw, DbÀ¶ 
hmÄt«PpÅ D]IcW§tfbpw kwc£n¡m³ 
Ignbp¶hbmWv.

]cn]Y hnNvtOZ§Ä¡v ^yqknt\¡mÄ 
ta³aIÄ D≠ v. ssIsImt≠m, kzbamtbm 
km[mcW ØnXnbntebv¡v {IaoIcn¡m³ 
Ignbpw. F¶mÂ ̂ yqknÂ Hmtcm{]hÀ¯\¯n\v 
tijhpw amän hbvt¡≠ nhcpw.

4.7 sshZypXnbpsS Im´nI {]`mhw

1820 Â Um\njv imkv{XPvR\mb {InÌy³ 
HmÀkvsäUp Hcp ¢mkv apdnbnÂ ]Tn¸n 
¡pIbmbncp¶p. tai¸pd¯v h¨ncn¡p¶ Im´ 
kqNn hS¡v sX¡v ZnibnÂ Nq ≠n \nÂ¡p¶nsÃ¶v 
hfsc BIkvanIambn \nco£n¡m³ km[n¨p. 
At±lw AXnibn¨pt]mbn. sshZypX {]hmlapÅ 
I¼n¡cnInÂ BbXn\memWv F¶v hfsc 
kq£vaambn  \nco£n¨t¸mÄ At±l¯n\p a\
knem¡m³ Ignªp. Im´kqNnsb I¼n¡cpInÂ 
\n¶pw AIän kvYm]n¨t¸mÄ AXv hS¡v sX¡v 
Zni Nq ≠n \nÂ¡m³ Bcw`n¨p. I¼n¡cpInÂ 
Im´ kqNnsb ho≠ pw sIm ≠ph¶t¸mÄ ho ≠pw 
kqNn hn{`win¨Xmbn \nco£n¡s¸«p. A§s\ 
sshZypX {]hmlapÅ I¼n¡pNpäpw Im´nI 
aWvUew kwPmXamIp¶psh¶v At±lw A\pam\ 
¯nse¯n.

{Inkväy³ HmÀkvsäUv

Nn{Xw 4.12

hS¡pt\m¡nb{´w

Nn{X¯nÂ ImWn¨ncn¡p¶ hS¡pt\m¡n 
b{´¯n\v tI{µkvYm\nbmb Im´nI kqNn 
D≠ v. 

 Cu tI{µkvYm\nbmb Im´ kqNn 
Ft¸mgpw hS¡v sX¡v Znisb t\m¡n 
hncmaanSp¶p.
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{]hr¯n 4.5      R§Ä \nco£n¡p¶Xv

\ap¡v Bhiyapffh: 

Hcp Hgnª Xos¸«nIqSv, Hcp hS¡vt\m¡nb{´w, c≠ v skÃpIÄ, Io 
AYhm kzn¨v, Hcp _Ä_v,_Ôn¸n¡p¶ I¼nIÄ.

1. \ap¡v Hcp Xos¸«nIqSv FSp¡mw. IqSn\pÅnÂ Hcp hS¡v t\m¡n b{´w 
hbv¡pI

2. X«n\v Npäpambn Hcp sshZypXI¼n ]e {]mhiyw NpäpI. I¼nbpsS kzX{´ 
A{K§sf Nn{X¯nÂ ImWn¨ncn¡p¶Xv t]mse Hcp kzn¨neqsS Hcp _mä 
dnbpambn _Ôn¸n¡pI.

3.kzn¨ns\ hnNvtOZnXmhØbnÂ hbv¡pI. hS¡v t\m¡n b{´¯n\v kao]w  
Hcp ZÞIm´s¯ sIm ≠phcnI. kqNn hn{`win¡p¶Xmbn {i²n¡pI.

4. Im´s¯ \o¡w sN¿pt¼mÄ kqNn AXnsâ ]qÀÆØnXnsb {]m]n¡p¶p.

5.kzn¨ns\ kwhrXmhØbnÂ sIm≠ v h¶v AXneqsS sshZypXn IS¶p       
t]mIm³ A\phZn¡pI. ZnIv kqNI¯nse kqNn hn{`win¡p¶pt ≠m? AsX 
sN¿p¶p≠ v. 

6.kzn¨ns\ hnNvtOZnXmhØbnÂ sIm ≠phcnI. ZnIvkqNI¯nse kqNn BZy  

\nebnÂ hcp¶pt ≠m? AsX hcp¶p≠ v

Cu ]co£Ww kqNn¸n¡p¶sX´mWv?

sshZypXn hln¡p¶ NmeI¯n\v Npäpw Hcp Im´nI aÞew 
DXv¸mZn¸n¡s¸Sp¶psb¶v CXv kqNn¸n¡p¶p.
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4.8 sshZypX Im´w 

{]hr¯n 4.6       Rm³ sN¿p¶Xv

\ap¡v Bhiyapffh:    1.5 thmÄ«nsâ  
\mev skÃpIÄ, 
Hcp sN¼vI¼n, 
Hcp Ccn¼mWn, 
Hcp Io AYhm 
kzn¨v,t]¸À ]n 
¶pIÄ IqSmsX 
_Ôn¸n¡p¶ 
I¼nIÄ

1. Hcp Ccp¼mWnbnÂ Rms\mcp 
sN¼v I¼n Npäp¶p.

2. Nn{X¯nÂ ImWp¶Xvt]mse 
Rm³ I¼nbpsS Hc{Ks¯ _mädnbpsS 
Hc{K¯pw atä A{Ks¯ _mädnbpsS 
atä A{K¯pw Hcp Io apJm´cw _
Ôn¸n¡p¶p. 

3. Io D]tbmKn¨v ]cn]Yw ]qÀ 
¯nbm¡nbXn\v tijw Nne sam«p 
kqNnIsf Rm³ BWnbpsS kao]
t¯bv¡v sIm ≠p hcp¶p. sam«p 
kqNnIÄ BWnbpsS ASpt¯bv¡v 
BIÀjn¡p¶Xmbn Rm³ I≠ p. 
sshZypXn {]hln¨t¸mÄ BWn Hcp 
Im´ambn amdnsb¶v Rm³ A\pam\n 
¡p¶p.

Im´hpw sshZypXnbpw X½nÂ Fs´¦nepw _\v[apt ≠m?

hnhn[ D]IcW§fmb sshZypX tam«mÀ, sSen{Km^v, sSent^m¬, sshZypXamWn 

XpS§nbhbnÂ sshZypXIm´§Ä D]tbmKn¡p¶p.

[mcmfw Ifn¸m«§fpsS DÅnÂ sshZypX Im´§fp≠ v. 

 BIkvanIambn I®nÂ hoW sNdnb Im´nI hkvXp¡sf ]pdt¯¡v 

FSp¡m³ tUmIvSÀamÀ sshZypXIm´§Ä D]tbmKn¡mdp≠ v.

sshZypXn {]hln¡pt¼mÄ Im´ambn amdp¶ ]ZmÀ°§sf sshZypXIm´w 

F¶p ]dbp¶p.

4. In Xpd¶Xn\v tijw ho≠ pw 
Rm³ sam«p kqNnIsf BWnbpsS 
ASp¯v sIm ≠p hcp¶p. sam«p kqNnIÄ 
BIÀjn¡s¸Sp¶nÃ. sshZypX {]hm 
lw \ne¨t¸mÄ BWnbnse Im´nI 
{]`mhw \jvSamsb¶v Rm³ A\pam\n 
¡p¶p.

5. BWnbnepÅ NpäpIfpsS 
F®w hÀ²n¸n¨v Rm³ {]hr¯n 
BhÀ¯n¡p¶p. Ccp¼mWn IqSpXÂ 
kqNnIsf BIÀjn¡p¶Xmbn Rm³  
\nco£n¡p¶p.

6. {]hln¨ sshZypXnbpsS Afhv 
hÀ²n¸n¨v Cu {]hr¯nsb Rm³ 
BhÀ¯n¡p¶p. (aqt¶m, \mtem skÃp 
IÄ D]tbmKn¨v) Ccp¼mWn kqNnIsf 
BIÀjn¡p¶Xmbn Rm³ I≠ p.

 NpäpIfpsS F®hpw sshZypXn 
bpsS Afhpw hÀ²n¸n¡p¶Xn\\p 
kcn¨v Ccp¼mWnbpsS Im´nIiàn 
hÀ²n¡p¶psb¶v taÂ¸dª {]hÀ¯ 
\¯nÂ \n¶v Rm³ A\pam\n¡p¶p.
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4.9 sshZypX aWn

ASp¯ Ime¯v \n§Ä GsX¦nepw 
kplr¯nsâ hoSv kµÀin¨n«pt≠ m?        
\n§fpsS hchns\ \n§Ä Ahsc 
Adnbn¨sX§s\bmWv? 

 \n§Ä  hmXnenÂ ap«ntbm AtXm 
s_ÃSnt¨m? aWn apg¡nbXv hfsc  
Ffp¸ambncp¶ntÃ? sshZypXaWn 
F§s\ {]hÀ¯n¡psh¶v \ap¡v a\
Ênem¡mw.

{]hÀ¯\w  
kzn¨ns\ kwhrXs¸Sp¯pt¼mÄ I¼n¨pcpfnÂ sshZypX {]hmlap mhpIbpw 

sshZypX Im´w Im´oIcn¡s¸SpIbpw sN¿p¶p. 

 C§s\ ]¨ncp¼v IjvWw BIÀjn¡s¸Sp¶Xnsâ ^eambn NpänI In®¯nÂ 
X«n i_vZw ]pds¸Sphn¡p¶p. 

 Cu Ne\w aqew sshZypX ]cn]Yw k¼À¡ _nµphnÂ \n¶pw 
hnNvtOZn¡s¸SpIbpw sshZypX {]hmlw \nebv¡pIbpw sN¿p¶p. sshZypXIm´w 
]n¶oSv AIm´oIcn¡s¸SpIbpw ]¨ncp¼v IjvWw AXnsâ ]qÀÆ kvYnXnbntebv¡v 
Xncn¨p hcpIbpw sN¿p¶p. CXv ho ≠pw k¼À¡ sSÀan\epambn _\v[s¸SpIbpw 
sshZypX ]cn]Yw ho ≠pw ]qÀ®am¡s¸SpIbpw sN¿p¶p. Cu {]hÀ¯\w XpSÀ¶psIm
≠ncn¡p¶Xn\mÂ NpänI XpSÀ¨bmbnI¼\w sNbvXv In®¯nÂ X«n aWn  \mZw ]pd 
s¸Sphn¡p¶p.

Bt- _mädn  T- sSÀan\Â 
H- NpänI   G- In®w   
I - ]¨ncp¼v IjWw E- sshZypX Im´w  
K- Io

sshZypXaWnbpsS Nn{Xw Xmsg 

ImWn¨ncn¡p¶p:

Nn{Xw 4.13.

IqSpXembn Adnbm³

Ahinã taJeIfnÂ 
Ccp¼v IjW§sf \o¡w 
sN¿p¶Xn\v `oamImc 
sshZyX Im´§Ä D]
tbmKn¡p¶p.

aqey\nÀ®bw

I.  icnbp¯cw sXcsªSp v̄ FgpXpI:
1. Hcp sshZypX skÂ amäp¶Xv ___________. 

a. cmtkmÀPs¯ ssZhyptXmÀÖam¡n

b. bm{´ntImÀÖs¯ cmtkmÀÖam¡n

c. sshZyptXmÀÖs¯ {]ImtimÀÖam¡n

d. {]ImtimÀÖs¯ Xmt]mÀÖam¡n
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2. sshZypXn {]hln¡p¶ NmeI¯n\v Npäpw ________ DXv]mZn¸n¡p¶p

a. Xm]w     b. Im´nIaÞew

c. bm{´nI_ew    d. apIfnepÅ FÃmw

3. ZznXob skÃpIÄ ________ 
a. NmÀÖv sN¿m³ km[n¡nÃ b. ho ≠pw D]tbmKn¡m³ km[yaÃ

c. NmÀÖv sN¿m\pw ho ≠pw D]tbmKn¡m\pw km[yaÃ.     
 d. NmÀÖv sN¿m\pw ho ≠pw D]tbmKn¡m\pw km[n¡p¶XmWv.

4. Häbms\ Is≠¯pI.

a. sshZypX tSmkväÀ   b. sshZypX ^m³

c. sshZypX CkvXncns¸«n  d. apdnbnse Xm]s¯ DbÀ¯p¶   

        D]IcWw

5. Hcp sshZypX ^yqkv I¼n DcpIp¶Xv AXneqsS {]hln¡p¶ sshZypXnbpsS 

Afhv________BIpt¼mgmWv

a. Npcp§nb Afhnepw IpSpXemIpt¼mÄ

b. Npcp§nb Afhnepw IpdhmIpt¼mÄ

c. ]camh[n Afhnepw IqSpXemIpt¼mÄ

d. ]camh[n Afhnepw IpdhIpt¼mÄ

II.  ]qcn¸n¡pI

1.   {]XoI§Ä D]tbmKn v̈ Hcp sshZypX ]Yw hcbv¡p¶Xns\________
 F¶p ]dbp¶p. (]cn]Y Nn{Xw/ sshZypX Nn{Xw)
2.   sshZypX tSmkvädpw, sshZypX CkvXncnbpw kzn v̈ CSpt¼mÄ NqSmIp¶Xv    

 sshZypXnbpsS________{]`mhaqeamWv. (Im´nbw/Xm]obw)

3.  ^yqkv Hcp________DZmlcWamWv. (kpc£nXw/NqSm¡p¶)

4.   sshZypXn _Ä_nse ^nesaâ v \nÀ½n¨ncn¡p¶Xv_______(S§vkvS¬/\nt{Imw)

5. IqÀ½bpÅ Hcp Im´ kqNn Ft¸mgpw________Znisb kqNn¸n¡p¶p.

 (Ing¡v - ]Snªmdv, sX¡v - hS¡v)

III.  tbmPn¸n¡pI

1) sshZypX skÂ -   a) NmÀÖpIfpsS {]hmlw

2) ^yqkvI¼n  -   b) sshZypXnbpsS t{kmXÊv

3) hnZypXvtcm[nIÄ -   c) sshZypXIm´w

4) sshZypX aWn -   d) sshZypX D]IcW§sf tISmImsX kq£n¡p¶p.

5) sshZypXn   -   e) AhbneqsS sshZypXn IS¶p t]mIm³ A\phZn¡p¶nÃ

IV.  Xmsg ImWp¶ {]kvXmh\Isf Xncp¯pI

1. sshZypX skÃnsâ {]XoI¯nÂ \ofapÅ hc EWm{Ks¯ kqNn¸n¡p¶p.

2. Hcp _Ä_neqsS XpSÀ¨bmbn sshZypXn {]hln¡pt¼mÄ AXv XWp¡p¶p.

3. Hcp I¼nbpsS kao] v̄ h¨ncn¡p¶ Im´ kqNnbnÂ hn{`wiw kw`hn¡p¶p.

4. NmeI§Ä AhbneqsS sshZypXn IS¶pt]mIm³ A\phZn¡p¶nÃ.

5. Ahinã§fnÂ \n¶v ¹mÌn¡ns\ \o¡w sN¿m³ sshZypX Im´w D]tbmKn¡p¶p. 
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V. Xmsg sImSp¯ncn¡p¶hbv¡v ImcWw ]dbpI.

1. {]Imin̈ v sIm≠ ncn¡p¶ Hcp sshZypX _Ä_nÂ \mw sXmSpt¼mÄ NqSv             
 A\p`hs¸Sp¶p.
2.  thK¯nÂ DcpIp¶ I¼nsb \mw ^yqkv I¼nbmbn sXscsªSp¡p¶p.
3.  Hcp sshZypX ]cn]Y¯n\Sp¯mbn \mw Hcp Im´ kqNn sIm≠ p hcpt¼mÄ  
     kqNn hn{`win¡p¶p. 
4.  sshZypX Im´¯nse sshZypXn hnNvtOZn¡pt¼mÄ AXnÂ     
 BIÀjn¡s¸«ncn¡p¶ Ccp¼v s]mSnIÄ Xmsg ]Xn¡p¶p.

VI. Xmsg X¶ncn¡p¶ Nn{X§fnse sXäpIÄ Is≠ ̄ n FgpXpI.

VII.  \n§Ä¡v A,B F¶o c v skÃpIÄ \ÂInbncn¡p¶p. H¶v NmÀPv XoÀ¶Xpw 
atäXv {]hÀ¯n¡p¶XpamWv. GXmWv {]hÀ¯n¡p¶sX¶v Xncn¨dnbm 
\pÅ Hcp coXn \nÀt±in¡pI.

VIII. Nn{X§Ä \nco£n v̈ Xmsg X¶n«pÅhbnÂ icnbmbXv FSps¯gpXn  

     D¯cw XcnI. ({]Imin¡pw / {]Imin¡nÃ / Hcp NmeIw / Hcp IpNmeIw)

i) Nn{Xw ‘A’ bnÂ _Ä_v _________ Dw dºÀ_mâ v_________ Dw BIp¶p. 

ii)  Nn{Xw ‘B’ bnÂ _Ä_v _________ Dw temlIo _________ Dw BIp¶p.

(a) (b)

temlIodºÀ _mâ v

IX.  

\mep skÃpIsf hcIÄ sIm≠ v _\v[n v̈ F§s\ Chsb _mädnbm¡n 

amämw.

X.  Hcp sshZypX ]cn]Y¯nse hnhn[ LSI§fpsS {]XoI§Ä sImSp¯ncn ¡p¶p. 
ChbnÂ NneXv D]tbmKn¨v sshZypX _Ä_v {]Imin¡p¶coXnbnÂ Hcp hnZypXv 
]cn]Yw D ≠m¡pI.
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XI. Xmsg sImSp¯ncn¡p¶ hnZypXv       

    ]cn]Yw \nco£n¡pI:
CXnÂ F´v hyXymkw 

hcp¯nbmÂ _Ä_v {]Imin¡pw 

icnbmb {]XoI§Ä D]tbmKn¨v  

sshZypX ]cn]Yw hcbv¡pI.

 t{]mPIvSv

1. aq¶v skÃpIfpw Hcp _Ä_pw \n§Ä¡v X¶n«p≠ v. Hcp skÂ D]tbmKn̈ v Hcp hnZypXv ]
cn]Yw D≠ m¡pI. c ≠p skÃpIfpw aq¶v skÃpIfpw D]tbmKn̈ v BhÀ n̄¡pI. _Ä_v {]
Imin¡p¶Xnep ≠mIp¶ hyXymk§Ä {i²n¡pI. \n§fpsS \nco£W§sf I¯p¶Xv, 
\¶mbn I¯p¶Xv, hfsc \¶mbn I¯p¶Xv F¶n§s\ ]«nIbnÂ tcJs¸Sp¯pI.

D]tbmKn¨ skÃpIfpsS F®w {]Imi¯nsâ kz`mhw

H¶v 

c≠ v 

aq¶v

skÃpIfpsS F®w BIÀjn¨ ]n¶pIfpsS F®w

H¶v 

c≠ v 

aq¶v

2. \n§Ä¡v Hcp \nfapÅ BWnbpw IpNmeI§Ä sIm≠ v s]mXnª sN¼v hbdpw  

   3 _mädnIfpw Hcp s]«n kväoÂ ]n¶pIfpw \ÂInbn«p≠ v.

50 NpäpÅ Hcp sshZypX Im´¯ns\ \nÀ½n¨v Hcp skÃnt\mSv tbmPn¸n¡pI. 
AXn\cnInte¡v Hcp s]«n ]n¶pIÄ sIm≠ v hcnI. F{X ]n¶pIfmWv sshZypX 
Im´¯mÂ BIÀjn¡s¸«Xv F¶v  F®pI. Cu ]co£Ws¯ ct≠ m aqt¶m 

skÃpIÄ D]tbmKn¨v BhÀ¯n¡pI. 

\n§fpsS \nco£W§sf ]«nIbnem¡pI.

IqSpXÂ hniZmwi§Ä¡mbn

]pkvXI§Ä

1. Know about Science - Electricity - Anju Chawla, Dreamland 
Publication

2. Young Scientist - World Book, Inc.
3. New Science in everyday life - Oxford University Press.

sh_vsskäpIÄ

http://www.howstuffworks.com
http://www.dmoz.org/kidandteens/schooltime/science.com
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