


Nn{X§Ä \ncn£n¡pI. a\pjy³ sN¿p¶ {]
hr¯nIÄ Fs´ÃmamWv? Cu {]hr¯nIsfÃmw 
AhÀ \nÀÆln¡p¶sX§s\ ?

t]inIfpsSbpw, AØnIfpsSbpw Ne\
amWv Cu {]hr¯nIÄ sN¿m³ icocs¯ 
klmbn¡p¶Xv.

AØn\nÀ½nXamb Hcp N«¡qSnemWv icocw 
\nÀ½n¨ncn¡p¶Xv CXns\ AØn hyhØ F¶p 
]dbp¶p. CXnt\mS\p_Ôn¨pÅhbmWv t]
inIÄ.

AØnIfpw t]inIfpw {]hÀ¯n¡p¶ 
sX§s\?.

1. 
1.1.  a\pjyicochpw AhbpsS    
       Ne\§fpw 

icoc Ne\§Ä

icoc¯ns³d hnhn[ `mK§fpsS Ne\¯n\v 

an¡hmdpapÅ t]inIÄ klmbn¡p¶p 

AsÃ¦nÂ icocs¯ \nhÀ¶p \nÂ¡m³ 

klmbn¡p¶p. t]inIÄ XÅp¶nÃ, Ah 

hen¡pI am{XamWv sN¿p¶Xv. tPmUnIfmbmWv 

an¡hmdpapÅh {]hÀ¯n¡p¶Xv. sS³t{UmWp 

IfpsS klmbt¯msS Ahsb AØnIfpambn 

_Ôn¸n¨ncn¡p¶p. I«nbpÅ \mSItfm AsÃ 

¦nÂ ]mfnItfm Bb kwtbmPI IeIfmWv 

sS³t{UmWpIÄ. Hcp AØnsb hen¡pt¼mÄ 

AXnÂ _Ôn¨ncn¡p¶ t]in kt¦mNn¡pIbpw 

Npcp§pIbpw sN¿p¶p. Cu t]in hn{iamh 

ØbnÂ F¯pt¼mÄ FXnÀhis¯ t]in 

kt¦mNn¡pIbpw AØn ]qÀÆØnXn {]m]n 

¡pIbpw sN¿p¶p.
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{]hr¯n 1.1          Rm³ sN¿p¶Xv

ssIbnse t]inIfpsS Ne\w ImWn¡p¶ Hcp amXrI \nÀ½n¡pI.
F\n¡v BhiyapÅh:  c≠ v acIjvWw, AsÃ¦nÂ ac kvsIbnepIÄ, 

]c¶ H«p¶ \mS, Hcp _eq¬.
sN¿p¶ hn[w:
1)  c ≠p kvsIbnepIfpsSbpw Hcäw H«p¶ \mS D]tbmKn¨v Rm³ 

tbmPn¸n¨p. 

2)  _eqWnsâ ImÂ`mKw Rm³ DuXn \nd¨p.

3)  _eqWnsâ c ≠ä§fpw acIjvW§fpsS Ccphi§fnembn Rm³ 
sI«n. _eq¬ ss_sk]vkv t]inIsf {]Xn\n[o Icn¡p¶p.

4)  c ≠p kvsIbnepItfbpw Rm³ ASbv¡pIbpw Xpd¡pIbpw 
sNbvXp.

5)  _eqWnsâ Afhpw BIrXnbpw Rm³ \nco£n¨v tcJs¸Sp¯n.

ss_sk]vkv kt¦mNn¨p

Nn{X¯nÂ ImWp¶Xv ssIap«nse AØn 
kÔnbpsS Ne\w. ssI aS¡pt¼mgpw \nhÀ 
¯pt¼mgpw ssIap«nse hnPmKncn kÔnbnÂ 

_Ôn¨ncn¡p¶ c ≠p t]inIÄ ss_sk                 
]vkpw ss{Ssk]vkpw hn]coX coXn bnÂ (FXnÀ 
ZnibnÂ) {]hÀ¯n¡p¶p. taÂ`pP¯nsâ 
apIfnÂ ØnXnsN¿p¶ t]inbmWv ss_sk     
]vkv.

taÂ`pP¯nsâ ]n³`mK¯v ss{Ssk]vkv 
ImWs¸Sp¶p. ssIap«ns\ aS¡pt¼mÄ apIÄ 
`mK¯mbn hoÀ¯phcp¶ t]inbmbn ss_sk 
]vkns\ \n§Ä¡v ImWm³ Ignbpw. AXpt]m 
se \n§Ä ssI\o«pt¼mÄ taÂ`pP¯nsâ ]n³ 
`mK¯pÅ ss{Ssk]vkv t]inIÄ Npcp§pIbpw 
ssIIÄ aS¡pt¼mÄ Ah hnIkn¡pIbpw 
sN¿p¶p.

AØn ISp¸apÅXpw, NmchÀ®w IeÀ¶ 
shfp¯ \ndt¯mSpIqSnbXpamWv. CXns³d 
2/3 `mKw AImÀ_WnI ]ZmÀ°§fmb 
ImÂkyw, t^mkvt^Áv, ImÀs_mtWÁv XpS 
§nb ehW§fmÂ \nÀ½nXamWv. AXn\mÂ 
DSbp¶ kz`mhap≠ v. 1/3 `mKw ImÀ_WnI 
kwbpà§fmWv.

AØnIÄ JchkvXphÃ. AØnIfpsS                 
]pdtabpÅ ]mfn ImTn\y tadnbXpw F¶mÂ `mcw 
IpdªXpamWv. DÅnteXv amÀ±hapÅXmWv. 
a²y`mK¯v ImWp¶ arZphmb aÖbnÂ\n¶pw 
cà¯n\v ]pXnb. AcpW càmWp¡sfbpw 
(RBC), tizX càmWp¡sfbpw Dev]mZn¸n¡p¶p. 
AØn icoc¯nse {][m\ Ahbh§fmb Xe 
t¨mdv, izmktImiw, lrZbw XpS§nb `mK§sf 
kwc£n¡p¶p. BIrXnbpsS ASnØm\¯nÂ 
AØnIsf \membn XcwXncn¡mw. NÀ½wt]mse 
Dd¸pÅ Øcw AØnIfpsS D]cnXes¯ BhcWw 
sNbvXv ImWp¶p. Cu ̀ mKy ASp¡ns\ s]cntbmÌnbw 
F¶p]dbp¶p.

hnPmKncnkÔn
ssI 

aS¡p¶p

ss{Ssk]vkv Abbp¶p

ss_sk]vkv Abbp¶p

ss{Ssk]vkv kt¦mNn¡p¶p

ssI 
\nhÀ¯p¶p
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{]hr¯n 1.2          Rm³ sN¿p¶Xv

 ●  Rm³ Fsâ ssINpgän

 ● Rm³ Fsâ ssIaS¡pIbpw \nhÀ  
   ¡pIbpw sNbvXp. 

 ● Rm³ Fsâ aWn_Ôw het¯m«pw  
 CSt¯m«pw Xncn¨p.

 ● Rm³ Fsâ Xe Ccphit¯¡pw  
 amdnamdn Xncn¨p.

 ● Rms\sâ hmbv Xpd¡pIbpw   
 ASbv¡pIbpw sNbvXp.

 Rm³ Cu {]hr¯nIÄ sN¿pt¼mÄ 
AXnÂ ]s¦Sp¯ t]inIfptSbpw AØn 

IfptSbpw t]cp]dªp.

{Ia\¼À     BIrXn           DZmlcWw

1.2.  kÔnIfpw AhbpsS             
 XcwXncn¡epw 

tImiw

AØnIsf kv\mbp¡fpsS klmb¯mÂ 

AØnkÔnIfnÂ _Ôn¨ncn¡p¶p. kv\m 

bp¡Ä \mcpIÄ t]mepÅ kwtbmPI IeIfmWv.

     XpSsbÃv, ImÂ
    1      ZoÀLm           hncepIÄ,  
     ØnIÄ        ssI¯ ≠,   
                         hncepIÄ
    2.       {lkzm              aWn_Ôw,      
    ØnIÄ            IW¦mÂ
    3.         ]c¶           XetbmSnse,
            AØnIÄ          AØn,
       Awk^eIw,
                                    DtcmØn 
   

4.       \nbXmIrXn     Iticp¡Ä,
              CÃm¯          ]pÑmØn,
            AØnIÄ      XetbmSnse
                                      Nne
        AØnIÂ,    
                                 apJmØnIÄ

kÔn F¶mÂ F´v ?

AØnIfpw Ahbv¡nSbnse XcpWm 
Ønbpw tbmPn¡p¶ `mKs¯ AØnkÔn 
F¶p]dbp¶p. kÔnbpsS LS\ AXns³d 
[À½s¯ {]Xn^en¸n¡p¶p.

hnhn[ Xcw kÔnIÄ

Nne kÔnIÄ Aev]w am{Xw Nen¡p¶p. 
aäp NneXv AÂ]w IqSpXÂ Nen¡p¶p. 
thsd NneXv hfsc \¶mbn Nen¡p¶p.

XpSAØn AsÃ¦nÂ ^oadnsâ s\SpsIbpÅ 
tOZw

Nph¸pw aªbpw
IeÀ¶ aÖ

tIm¼mIväv AØn

s]cntbmÌnbw

am{SnIvkv 

XcpWmØnbpsS LS\
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{Ia 
\¼À

kÔnbpsS t]cv kz`mhw DZmlcWw

1 ss^{_kv 
kÔn

AØnIsf \mcp sIm ≠pÅ 
kwtbmPIeIfmÂ _Ôn 
¸n¨ncn¡p¶p. sskt\m 
hnbÂ Ad CÃ. Ch Ne\
tijn CÃm¯ kÔnIfmWv

Xetbm«nbnse 
AØn, ImÂ 
h®bv¡pw, 
än_nbbv¡pw CS-
bnepÅ AØn

2 XcpWmØn 
kÔn

XcpWmØnsIm≠ v 
tbmPn¸n¨ncn¡p¶ 
AØnIÄ, 
sskt\mhnbÂAd CÃ.

sNhn¡pS 
\mknIm{Kw
DtcmØn

3 sskt\mhn-
bÂ kÔn

\nÝnX Znibnte¡v 
kzX{´ Ne\apÅ 
kÔnIfmWnh 
sskt\mhnbÂAd, 
XcpWmØn, sskt\m 
hnbÂ kvXcw Ch 
ImWs¸Sp¶p.

CSp¸nse kÔn 
`pP¯nse kÔn 
ssIap«v 
AÁvekv, 
BIvknkv, 
IW¦meØn 
  

tKmfc kÔn

kv\mbp¡Ä

s]ÂhnIv KmÀUnÂ

sskt\mhnbÂ 

{Zhw

tKmfwl

sskt\mhnbÂ 

kvXcw

CSp¸nepÅ sskt\mhnbÂ 
kÔn

Nne sskt\mhnbÂ kÔnIÄ

DZm : CSp¸ntebpw tXmfntebpw kÔn.

tKmfmIrXnbnepÅ A{Kt¯mSpIqSnb 
Hcp AØn I¸mIrXnbnÂ A{KapÅ asämcp 
AØnbpambn _Ôn¨ncn¡p¶p.

hnPmKncn kÔn

DZm: ssIap«v, ImÂap«v. D]cnXew 
D¯emIrXnbnepÅ Hcp AØn (convex) 
AhXemIrXn(concave)tbmSpIqSnb D]cnXe 
apÅ asämcp AØnbpambn _Ôn¨ncn¡p¶p.

sX¶n \o§p¶ kÔn

DZm : ssI¡pg, ImÂ¡pg, amsdÃv 

c≠ v AØnIfpsS GXm≠ v ]c¶ A{K§Ä 
X½nÂ sX¶n \o§p¶ Xc¯nÂ sNdpXmb 
Ne\w km[yamIp¶p. Hcp A¨pX≠ nÂ 
A[njvTnXamb Ne\aÃ.
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XetbmSv

amsdÃv

a\pjy AØnIqSw

XpSsbÃv

apÅpIÄ

tXmsfÃv

CSps¸Ãv 

{]hr¯n 1.3          Rm³ sN¿p¶Xv

Pohimkv{X ]co£WimebnÂ kq£n¨ncn 

¡p¶ a\pjymØnIqSw R§Ä \nco£n¨p. 

DZm: Igp¯nse kÔn, Xe hi§fnte¡v Xncn 
bp¶Xv.  

 Cu kÔn ]e hi§fntebv¡p Xncn 
¡m³ \s½ klmbn¡p¶p. tImWmIrXnbpw, 
IqÀ¯Xpw, Dcp ≠Xpamb A{KapÅ Hcp AØn 
{][m\ambpw kv\mbp¡fmÂ \nÀ½nXamb Hcp 
heb¯n\pÅnÂ Xncnbp¶p.

1.3. AØnIqSw 

Ioe kÔn

\S¡pI, HmSpI XpS§n A\h[n Ne\§Ä 
\nÀhln¡m³ \s½ klmbn¡p¶ Ahbh 
hyhØbmWv AØnhyhØ F¶p \mw ]Tn¨p 
Ignªp. AhbhhyhØbnÂ DÄs¡mÅp¶ 
`mK§sf¡pdn¨v C\n ]cntim[n¡mw

a\pjymØnIqS¯nse FÃm AØnItf 
bpw \ap¡v F®m³ Ignbptam ?

AsX \ap¡v Ignbpw. {]mb]qÀ¯nbmb 
HcmfpsS AØnIqS¯nÂ 206 AØnIfp≠ v. 
Ahsb A£mØnIqSsa¶pw A\p_
ÔmØnIqSsa¶pw Xncn¡mw.
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XetbmSv \s«Ãv hmcnsbÃpIfpw
amsdÃpw CSs¯ tXmÄ hebw 

t{imWohebw, ssI 
Ifnse AØnIÄ

 

   

A£mØnIqSw A\p_ÔmØnIqSw

a\pjymØnIqSw

]sscÁÂ 
AØn

t\{XtImScw

\mknImØn
amIvknÃ 

(taÂ¯mSnsbÃv)
am³Un_nÄ 

(Iogv¯mSnsbÃv)

\s«Ãn\v kzm`mhnIamsbmcp hfhp≠ v. 
\s«Ãns\ A©v `mK§fmbn Xncn¡mw. Ah Xmsg 
]dbp¶p.

1.  Kfw (Igp v̄) 7 Iticp¡Ä tNÀ¶Xv

2.  Huckmib`mKw (amdv) 12 Iticp¡Ä 
tNÀ¶Xv

3.  DZcmib`mKw (hbdv) 5 Iticp¡Ä 
tNÀ¶Xv 

hes¯ tXmÄ hebw 
t{imWohebw, Im-
ense AØnIÄ

Aävekv BIvknkv

A£mØnIqSw

KfIticp

Huckmib Iticp

DZcmib Iticp

IticpIÄ¡v   
CSbnepÅ        

UnkvIv

t{imWn `mK 
Iticp

aemib`mK Iticp
(]pÑmØn)

\s«Ãv

4. t{imWo ̀ mKw (CSp v̧) 5 Iticp¡Ä 
tNÀ¶Xv

5.  aemib`mKw(]pÑmØn) 4 Iticp 
¡Ä tNÀ¶Xv Ch hfÀ¨ apcSn¨ 
hbmWv

hmcnsbÃpIfpw amsdÃpw (hmcnsbÃv)

izmktImiw, lrZbw XpS§nb {][m\ 
`mK§sf kwc£n¡p¶p. hmcnsbÃpIÄ 12 
tPmUnIfp≠v
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AØnIqS`mK§Ä
AØnIfpsS 

F®w

 A£mØnIqSw 80

A\p_
ÔmØnIqSw

126

BsI 206

hmcnsbÃpIfpw amsdÃpw
hes¯ t{imWohebhpw ssIbnse  

AØnIfpw

hes¯ t{imWohebhpw Imense AØnIfpw

icoc¯nse GÁhpw sNdpXpw, hepXp 
amb AØnIÄ

 y a\pjy icoc¯nse GÁhpw henb 
AØn XpSsbÃmWv. Hcp km[mcW 
a\pjy\nÂ CXn\v 45cm  \ofap≠ v 

 y Gähpw sNdnb  AØn  a²yIÀ® 
¯nse tÌ¸nkv BWv.

A\p_ÔmØnIqSw

 ssI, ImepIfnse AØnIfpw tXmÄ 
hebhpw, t{imWohebhpw tNÀ¶XmWv A\p_
ÔmØnIqSw.

amsdÃv

kzX{´ 
hmcnsbÃv

bYmÀ° 

hmcnsbÃv

bYmÀ° 
hmcnsbÃv

hmcnsbÃpIÄ hi§fnepw, amsdÃv ap¶nepw 
\s«Ãv ]n¶nepambn \nesIm ≠mWv s\©pIqSv 
cq]s¸«ncn¡p¶Xv.

amsdÃpambn _Ôn¨ncn¡p¶ BZys¯ Ggp 
tPmUn hmcnsbÃpIsf bYmÀ° hmcnsbÃpIÄ 
F¶p ]dbp¶p. 

amsdÃpambn t\cn«v _ÔanÃm¯ aq¶v tPmUn 
hmcnsbÃpIsf AbYmÀ° hmcnsbÃpIÄ 
F¶p ]dbp¶p.

sNdpXpw amsdÃpambn _Ôn¨n«nÃm¯Xpamb 
Ahkm\ c≠ p tPmUn hmcnsbÃpIsf (11 Dw 12 
Dw) kzX{´ hmcnsbÃpIÄ F¶p]dbp¶p.

IWv0mØn

Awk^eIw 
`pPmØn

AÄ\
tdUnbkv

aWn_ÔmØnIÄ

^em³Pkv
saÁmImÀ¸Âkv

t{imWo hebw

XpSsbÃv (^oaÀ)

Sn_nb
^n_pe

SmÀkÂkv
saÁm SmÀkÂkv
^em³Pkv
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{]hr¯n 1.4          Rm³ sN¿p¶Xv

AØn cq]s¸Sp¯p¶hsc AØn s]m«enÂ \n¶v c£s¸Sm³ Rm³ klmbn¨p.
     a²ytImf¯nÂ ImWp¶ Hmtcm hm¡pIfpw Rm³ {i²n¨v A]{KYn¨p. AXv Fsâ AØn¡v 

\ÃXmsW¦nÂ B hm¡v Rm³ AØn cq]s¸Sp¯pI F¶ tImf¯nepw, \ÃXsÃ¦nÂ AØn  

s]m«Â F¶ tImf¯nepw FgpXn.  

AØncq]s¸Sp¯Â Rm³ F´mWv AØns]m«Â

kqcy{]Imiw

aZyw

`mtcm[zl\ hymbmaw

Ce¡dn

]pIhen

ImÕyw

hgpXp¶ Øe§Ä

hnäman³ D

]mÂ

Xm§Â : BIrXnbpw _ehpw \ÂIpIbpw 
arZpIeIsf Xm§n\nÀ¯pIbpw sN¿p¶p.

AØnhyhØbpsS [À½§Ä

kwc£Ww:  {][m\s¸« Ahbh§fmb 
Xet¨mdv, lrZbw, izmktImiw F¶nhsb 
kwc£n¡p¶p.

Ne\w km[yam¡Â : Hcp Dt¯meIw t]mse 
{]hÀ¯n¨v Ne\w km[yam¡p¶p. 

ehW§Ä kw`cn¡Â :  ImÂkyw, t^mkv 
t^äv, ImÀs_mtWÁv XpS§nb ehW§sf 
kw`cn¡p¶p.

càtImi§fpsS \nÀ½mWw :  AcpWcàm 
Wp¡Ä, tizX cIvXmWp¡Ä, t¹ÁveäpIÄ 
F¶nh aÖbnÂ \nÀ½n¡s¸Sp¶p.

1. 4 Ne\w P´p¡fnÂ
D±o]\§tfmSpÅ {]XnIcWsa¶ \ne bnÂ 

PohnIÄ Hcp Øe¯p\n¶pw asämcnSt¯¡v 
Nen¡p¶p. Cu k©mcw an¡t¸mgpw Blmc 

at\zjnt¨m, A`bØm\w Is ≠¯mt\m CW 
tNcp¶Xnt\m, i{Xp¡fnÂ \n¶pw c£t\
Sp¶Xnt\mth≠ nbmWv. D±o]\§Ä¡\pkcn¨v 
t]inIÄ {]XnIcn¡p ¶XmWv, Cu Ne\§Ä¡p 
ImcWw. k©mcw \nÀÆln¡p¶Xn\v PohnIfnÂ 
knenb, ^vfsPÃ, As¸tâPkv, NndIpIÄ, 
ssIImepIÄ, iÂ¡§Ä, t]io]mZw, XpS§nb 
Ahbh§Ä ImWs¸Sp¶p.

aÕyw

aÕy§Ä Pe¯nÂ Pohn¡p¶p. tXmWnbpsS 

BIrXnbnepÅ ChbpsS icocw k©mc¯n\v 

hfsc A\ptbmPyamWv. NndIpIfmWv k©mc 

Ahbh§Ä. PePohnX¯n\v A\ptbmPyamb 

NndIpIfmWpÅXv. hmÂ hi§fnte¡v NpgÁn 

bmWv an¡hmdpw aÕy§Ä \o´p¶Xv. DZm: Nqc, 

Xnc ≠n t]mepÅ ]c¶ aÕy§Ä AhbpsS NndIv 

XcwK cq]¯nÂ Nen¸n¨v \o´p¶p.
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\o´Â coXnIÄ

a®ncbpsS Ne\w

{]hr¯n 1.5          Rm³ sN¿p¶Xv

c≠ v a®ncIÄFSp¯v H¶ns\ Hcp I®mSn {]

Xe¯nepw atäXns\ ]cp¡³ {]Xe¯nepw 

Rm³ sh¨p. CXnÂ GXmWv thK¯nÂ 

Nen¡p¶sX¶v \nc£o¨v AXn\pff ImcWw 

tcJs¸Sp¯n. 

\ofw IqSnb icocapÅ CuÂ aÕy§Ä icocw 

Ccp hi§fntebv¡pw Npgän k©cn¡p¶p. 

AØn aÕy§fnÂ hmbpk©nIÄ ImWs¸Sp¶p.  

ChbnÂ  hmXItam,  hmbpthm \ndªncn¡p¶p. 

shÅ¯n\p apIfnÂ s]m§m\pw  Xmgm\pw CXv 

klmbn¡p¶p. Nne NndIpIfpsS klmbt¯msS 

aÕy§Ä KXn \nÀ®bn¡p¶p. CS v̄\n¶v 

het¯m«pw he v̄\n¶v CSt¯m«pw apIfntebv¡pw 

k©cn¡p¶p.
a®nc

koäIfptSbpw (setae) icoct]inIfp sSbpw 

klmb¯mÂ a®nc k©cn¡p¶p. (heb 

t]inIÄ, XncÝo\ t]inIÄ) ZoÀL t]in 

(Protractor muscle) kt¦mNt]in (retractor 
muscle)F¶nhbpsS klmbt¯msS koäbn 

se AdIfnÂ \n¶pw koäIÄ ]pdt¯bv¡p 

XÅpIbpw DÅntebv¡v henbpIbpw sN¿p¶p. 

a®ns\ apdpsI]nSn¨v apt¶m«p k©cn¡m³ Cu 

koäIÄ klmbn¡p¶p.an\n «nÂ 25cm thK¯nÂ 

a®nc k©cn¡p¶p.heb t]inIfptSbpw, 

XncÝo\ t]inIfpsSbpw {]hÀ¯\w GtIm     

]n¸n¡p¶Xv \mUo hyhØbmWv. AXn\mÂ Hcp 

t]io]mfn kt¦mNn¡pt¼mÄ atä t]in   ]mfn 

hnIkn¡p¶p. {]m]n¡p¶p. icoc Adbnse 

{Zhw {ZhmØnIqSw t]mse {]hÀ¯n¡p¶p 

ImcWw CXns³d aÀ±Ipdhv t]inIÄ Abbm³ 

ImcWamIpw.

     ¥mkv joÁv t]mse an\pkhpw Dd¸papÅ      

{]Xe¯nÂ koäIÄ Dd¸n¡m³ Ignbm¯ 

kmlNcy¯nÂ ]it]mepÅ tÇjvaw D]tbmKn¨v 

k©cn¡p¶p.

]mä
]d¡pIbpw, thK¯nÂ HmSpIbpw sN¿p¶ 

Hcp PohnbmWv ]mä.

HmSp¶Xn\pw, \S¡p¶Xn\pw Chsb klmbn 

¡p¶Xv Bdv ImepIfmWv. hn{iamh ØbnÂ      

]mä AXnsâ ImepIfnse tImIvsk icoc¯n\v 

FXnÀhi¯v ]pdInembn Dd¸n¡p¶p. 

ap³ImepIÄ ap¶ntebv¡pw ]n³ImepIÄ \n 

hÀ¯n ]n¶ntebv¡v a[y`mK¯pÅ ImepIÄ 

Nqc (hmÂ 

hi§fn

te¡v        

NpgÁp¶p)

CuÂ (hncmÂ)
XebnÂ \n¶v 

hmentebv¡v ‘s’ 
BIrXnbnepÅ 

hfhv.

apt¶m«pÅ 

Ne\w

]n¶ntebv¡pÅ 
k½À±w

]n¶ntebv¡pÅ 
k½À±w
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ap«v

]m¼nsâ Ne\w

]mä

kv]Àin\nIÄ

NndIpIÄ

Imev
\s«ÃnÃm¯ Nne PohnIfpsS Ne\hpw 

Xm§pw
$ Dcpf³ hncIfpsS {Zhw \ndª t]
inIÄ Ahsb apt¶m«pÅ Ne\¯n\v 
klmbn¡p¶p. CXv hfªv ]pfª Ne\w 
am{Xw A\phZn¡p¶p. 

$ Nne samfkvIIÄ ssl{UmÌmänIv 
kz`mhw sIm≠ v t]in]mZ§Ä D]tbmKn¨v 
ap§p¶ Ne\w D ≠m¡p¶p. 

$ samfkvIIfpsS _mlytXmSv NÀ½w 
XpSÀ¨bmbn {khn¸n¡p¶ hkvXphnÂ\n 
¶pw D ≠mIp¶p. Ah ]e coXnbnÂ cq]m 
´cs¸Sp¯p¶p.

kuIcymÀ°amb coXnbnepw Dd¸n¡p¶p. HmSp 

t¼mgpw \S¡p t¼mgpw BZytPmUn ImepIÄ 

ap¶n tebv¡v \o«n KXn \nÀ®bn¡p¶p. 

apXpIphi¯v c ≠v tPmUn NndIpIfp≠v. ap³ 

NndIpIÄ (elytra)  kwc£W IhNambn 

hÀ¯n¡p¶p. kvXc\nÀ½nX ]n³ NndIpIÄ ]d 

¡m³ D]tbmKn¡p¶p.

]m¼v

Icbntebpw shÅ¯ntebpw ]m¼p 

IfpsS ‘s’BIrXnbnepÅ Ne\s¯ XcwK 

Ne\ k©mcw F¶p ]dbp¶p. Igp¯nÂ                                 

\n¶v XpS§p¶ t]io kt¦mNw ]m¼ns³d 

icocs¯ Ccp hi§fntebv¡v XÅp¶p.

XXv^eambn  icoc¯nÂ hfhpIfpsS \o≠  \n 

cbp ≠mIp¶p. shÅ¯nÂ Cu Ne\w ]m¼ns\ 

apt¶m«v \bn¡p¶p. ImcWw Hmtcm kt¦mNhpw 

shÅs¯ ]nt¶m«v XÅp¶p. ]md, imJIÄ, Ipgn 

IÄ XpS§nb XSÊ§Ä IcbnÂ t\cntS ≠n 

hcpt¼mÄ Ch iÂ¡§Ä D]tbmKn¨v icocs¯ 

XÅn apt¶m«v \o§p¶p.

]£nIÄ
BImi PohnX¯n\v hfsc A\ptbmPyamb 

coXnbmWv ]£nIÄ¡pÅXv. tXmWnbpsS 

ASn`mKw

hncepIÄ
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{]hr¯n 1.6         Rm³ sN¿p¶Xv

   XphepIfpsS klmb¯mÂ ]£nIÄ   

]d¡p¶Xv Rm³ I≠ p. ]eXc¯nepff 

]£nIfpsS XqhepIÄ Rm³ tiJcn¨v Fsâ 

kv{Im¸v _p¡nÂ H«n¨p.

 Iogv XqhÂ

 IznÂ XqhÂ

 hmÂ XqhÀ

IogvXmU\w

taÂXmU\w

Cd§Â

BIrXnbpÅ icocw, ]d¡pt¼mÄ hmbphnÂ \n 

¶pw A\p`hs¸Sp¶ XSÊs¯ eLqIcn¡p¶p. 

ap³ImepIÄ cq]m´cWw {]m]n¨hbmWv 

NndIpIÄ. icoc `mc¡pdhv Ffp¸¯nÂ ]d 

¡m³ klmbn¡p¶p. s]mffbmb AØnIfpw, 

hmbp AdbpamWv Cu `mc¡pdhn\p ImcWw. 

s\©nse AØn irwJebnemWv iàntbdnb ]d 

¡Â t]inIÄ Dd¸n¨ncn¡p¶Xv. Cu iywJesb 

IoÂ F¶p ]dbp¶p. iàntbdnb ]d¡Â t]

inIÄ NndIns\ Xmtgbv¡pw apIfntebv¡pw 

hen¡p¶p.

taÂXmU\w (Up Stroke)
taÂXmU\¯nÂ XqhepIÄ Xpd¡p 

¶Xn\mÂ hmbp  CXneqsS IS¶p t]mIp 
¶p. NndIv apIfntebv¡v DbÀ¯p¶Xn\v 
CXv klmbIamIp¶p.

Cd§Â

IogvXmU\w (Down Stroke)
NndIv Iogv XmU\¯nteÀs¸Spt¼mÄ 

XqhepIÄ H¶n\papIfnsem¶mbn AWn\n 
c¡p¶p. AXn\mÂ hmbp CXn\pÅneqsS IS¶p 
t]mInÃ. XXv^eambn ]£n¡v hmbphneqsS 
apt¶m«v \o§m³ Ignbp¶p.

hnSÀ¯nb NndIpIfpw hmepw t{_¡v    
t]mse {]hÀ¯n¸n¨v Cd§p¶p.
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A
B

6. A bpw B bpw F´msW¶v Xncn¨dnbpI. AhbpsS [À½w Fs´¶v ]dbpI.

1. Iq«¯nÂs¸Sm¯Xv Is≠ ̄ pI.ImcWw ]dbpI

 (a) tXmÄ hebw      (b) XetbmSv       (c) XpSsbÃv      (d) tKmfckÔn

2.  Xe hi§fntebv¡v Nen¸n¡m³ klmbn¡p¶ Hcp kÔnbpsS [À½amWv. kÔnbpsS   
     t]scapXpI?

3.  ]qcn¸n¡pI

       (a) ________s\bpw ________ s\bpw X½nÂ sS³t{Um¬ _Ôn¸n¡p¶p.

       (b) icoct]inIfptSbpw________ s³dbpw klmb¯mÂ a®nc k©cn¡p¶p.

       (c) AØnbpsS ]pd¯v ImWp¶ I«nbpÅ _mlymhcW¯n\v ________ F¶p    
          ]dbp¶p. 

4. tbmPn¡m¯Xv Is≠¯pI

A B

1. CSp¸nse kÔn tKmfckÔn

2. hnPmKncn kÔn AÁvekpw BIvknkpw

3. sX¶n \o§p¶ kÔn SmÀkÂ AØn

5.   Ne\w \nÀhln¡p¶Xn\p]cn aÁt\Iw [À½§Ä AØnhyhØ \nÀÆln¡p¶p. AXv 
GsXms¡bmsW¶v \n§Ä¡dnbmtam ?

 y  càtImi§fpsS DXv]mZ\w

 y  ______________________

 y  ______________________

aqey\nÀ®bw
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7.  Nn{Xw ]IÀ¯nhc¨v Xmsg ]dbp¶ `mK§Ä ASbmfs¸Sp¯pI

IqSpXÂ hniZmwi§Ä¡mbn 

Modern zoology- Dr. Ramesh Gupta - Prakash Publications.

Human anatomy- T.S. Ramanathan - S. Chand and Company Ltd.

9. ImcWw XcpI

a. arK§fpsS Ne\§Ä AhbpsS AØnIqS§sf B{ibn¨mWv. 

b.  hymbmaw AsÃ¦nÂ imcocnI {]hÀ¯\w ZoÀLPohnX¯n\v Bhiyamb {]Xn`mkamWv.

(a)  tKmfw

(b) s]cntbmÌnbw

(c)  aªaÖ

(d)  tImw]mIväv AkvYn

8.  a\pjysâ AØn kÔnbpsS Nn{Xw hcbv¡pI. kÙnbpsS t]scgpXn A,BF¶o 
`mK§Ä ASbmfs¸Sp¯pI. AhbpsS [À½w Ipdn¡pI

]pkvXI§Ä:

sh_vsskäpIÄ: : 
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hmbphnÂ 20.9% HmIvknP³, 78% ss\
{SP³, 0.03% ImÀ_¬ssU HmIvsskUv 
\ntbm¬, {In]vtäm¬, ssl{UP³, 
IqSmsX sNdnb AfhnÂ Pe _mjv]hpw 
AS§nbncn¡p¶p. 

 C´ybnÂ 50% hmbpaen\nIcWap  
≠m¡p¶Xv hml\§fmWv. 

lcnXKrl {]`mhw

`qanbnÂ \n¶pÅ Ipd¨v C³{^msdUv 
hnIncWw A´co£¯nÂ IqSn IS¶p    
t]mIp¶p. F¶mÂ lcnXKrlhmXI§fpw 
taL§fpw ChbnÂ `qcn`mKs¯bpw 
BKncWw sN¿pIbpw FÃm ZniIfnte¡pw 
]p\:{]kcWw sN¿pIbpw sN¿p¶p. 
CXv `qanbpsS D]cnXes¯bpw A´co 
£¯nsâ Gähpw XmsgbpÅ `mKs¯bpw 
NqSm¡p¶p.

hmbphpw, Pehpw, Icbpw (a®pw) 
hfsc {][m\s¸« {]IrXnhn`h§fmWv. 
Blmcw, hkv{Xw, ]mÀ¸nSw, KXmKXw F¶o 
Bhiy§Ä ]qÀ¯oIcn¡p¶Xn\mbn        
]cnØnXnsb amäp¶Xnsâ D¯chmZnIÄ 
a\pjycmWv. a\pjycpsS A\nb{´nXamb 
{]hÀ¯\§fmWv BtcmKyIcamb ]cn 
ØnXnbv¡v tISp]mSpIÄ D ≠m¡p¶Xv. 
an¡hmdpapÅ ]cnØnXn {]iv\§Ä P\
kwJymhÀ²\hv, ImÀjnI  hnIk\w, 
KXmKXw, hyhkmbw F¶nhbpambn _Ô 
s¸«ncn¡p¶p.

2.1. hmbp aen\oIcWw 
`uXnItam cmk]ctam BbcoXnIfmÂ 

BtcmKy¯n\v tZmj^e§Ä D≠ m    ¡p 
¶Xc¯nÂ hmbphns³d kwcN\bnep ≠m 
¡p¶ amä§sfbmWv hmbpaen\oIcWw 
hniZoIcn¡p¶Xv 

2.1.1.hmbpaen\oIcW¯nsâ     
      t{kmXÊpIÄ 
c≠ v Xc¯nepÅ t{kmXÊpIfmWpÅXv. 

 1. {]IrXnZ¯t{kmXÊpIÄ 

 2. a\pjy \nÀ½nX (anthropogenic)   
     t{kmXÊpIÄ 

{]IrXn Z¯t{kmXÊpIÄ

Aán]ÀÆX kvt^mS\w, Im«pXo, 
ISenÂ \n¶v sXdn¨pbÀ¶v hmbphnÂX§n 
\nev¡p¶ ehW Pew, ssPh{ZhoIcWw 
(AgpInt¨cÂ), SÀ¸o\pIÄ, NXp¸p         
\ne§Ä, ]qs¼mSnIÄ, kvt]mdpIÄ 
F¶nhbpsS {]Imicmk HmIvkoIcWw 
apXembh {]IrXnZ¯ t{kmXÊpIfmWv. 
`qanbpsS ]pdt´mSnÂ ØnXnsN¿p¶ 
tdUntbmBIvSnhXbpÅ [mXp¡Ä A´ 
co£¯nse tdUntbm BIvSnhXbv¡v 
t{kmXÊpIfmIp¶p. 

a\pjy\nÀ½nX t{kmXÊpIÄ

hyhkmb imeIfnÂ \n¶pw ]pdt¯bv¡v 
han¡p¶h, hml\§Ä, hnam\§Ä, DuÀÖ 
\neb§Ä CÔ\§Ä I¯n¡p¶Xv apX 
embh a\pjy\nÀ½nX t{kmXÊpIfmWv 

{][m\ambpw hml\§Ä HmSn¡p¶Xn 
\mbn CÔ\§Ä I¯n¡p¶X,v sXmgnÂ 
imeIÄ DuÀÖ\neb§Ä F¶nhnS§fnse 
]pI IpgepIÄ F¶nhbmWv hmbp aen\oI 
cWw D ≠m¡p¶Xv. .

2. hmbp, Pew, a®v 
F¶nhbpsS aen\oIcWw 
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hmbpaen\oImcnIÄ

Xmsg X¶ncn¡p¶ ]«nIbnÂ Nne hmbp aen\oImcnIsfbpw Ah aqew a\pjycpsS 
BtcmKy¯n\pw ]cnØnXn¡pw D≠mIp¶ Xn\vaIsfbpw {]ZÀin¸n¡p¶p. 

{Ia \¼À
hmbpaen\o 

ImcnIfpsS t]cv  
t{kmXÊpIÄ _m[n¸pIÄ

1. ImÀ_¬ 
tamtWmIvsskUv

CÔ\§Ä
CXv a\pjycà¯nse lotamt¥m_n\pambn 
{]hÀ¯n¨v ImÀt_mIvknlotamt¥m_n³ 
D ≠mIp¶p. CXv acW¯nte¡v \bn¡mw .

2. ImÀ_¬ 

ssUHmIvsskUv

hndIv, IÂ¡cn 
F¶nh  
I¯n¡pt¼mÄ  

BtKmfXm]m[nIy¯ntebv¡v             
\bn¡p¶p.

3. ss\{SP³ 

HmIvsskUpIÄ

b{´§fp]
tbmKn¡p¶ 
hml\§fnÂ\n¶pw 
\nÀKan¡p¶p.

CXv A¾agbp ≠m¡p¶p 

4. kÄ^ÀssU 
HmIvsskUv 

kÄ^À 
I¯n¡pt¼mÄ

I®n\v AkzØX, izmktImimÀ_pZw, 
BkvXa F¶nhbp ≠m¡p¶p..

A¾ag 

IÂ¡cn, s]t{SmÄ, apXembh I¯p 
t¼mÄ D ≠mIp¶ ss\{SP³, kÄ^À, 
ImÀ_¬ F¶nhbpsS HmIvsskUpIÄ 
A´co£¯nse Pe_mjv]¯nÂ ebn 

¡p¶p. Ch bYm{Iaw ss\{SnIv A¾w, kÄ 
^yqcnIv A¾w XpS§nb AhbpsS A¾§sf 
D ≠m¡p¶p. CXv A¾agbmbn `qanbpsS  D]cn 
Xe¯nÂ F¯p¶p.  
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A¾agbpsS ]cnWnX ^e§Ä

 • a\pjycpsS I®n\pw NÀ½¯n\pw 
AkzØXbp≠ m¡p¶p. 

 • hn¯pIÄ apfbv¡p¶Xns\bpw 
ssXIÄ hfcp¶Xns\bpw XSÊs¸Sp 
¯p¶p. 

 • CXv a®nsâ ̂ e`qbnjvSXsb hyXymk 
s¸Sp¯p¶p. kky§Ä, Pe PohnIÄ 
F¶nhsb \in¸n¡p¶p. 

 • Ch [mcmfw sI«nS§Ä ]me§Ä 
apXembhsb {Zhn¸n¡p¶p (£mc 
Ww).

A´co£¯nse lcnXKrlhmXI§ 
fpsS (CO2, aotY³) KmVXbnepÅ hÀ²     
\hv XcwKssZÀLyw Ipdª hnIncW§sf 
`qanbnte¡v ho≠ pw {]Xn^en¡m³ A\p 
hZn¡p¶p. XXv^eambn lcnXKrl hmX 
I§Ä BtKmf icmicn Xm]\nebnÂ hÀ²\
hp≠m¡p¶Xns\ BtKmfXm]\w F¶p ]d 
bp¶p.

Hmtkm¬ timjWw 

A´co£ n̄s³d apIÄ `mK v̄ 
(kv{Smtämkv]nbÀ) ImWs¸Sp¶ hfscb[nIw 
D]Imc{]Zamb Hcp \ndanÃm¯ hmXIamWv 
Hmtkm¬. A´co£ n̄te¡v amen\y§Ä       
\nÀKan¡p¶Xn\mÂ Hmtkm¬]mfn t\À¯p 
hcp¶p. Hmtkm¬ ]mfnIfnepÅ kpjnc§Ä 
tZmjImcnIfmb U V IncW§sf `qanbnÂ 
F¯p¶Xn\v A\phZn¡p¶p.

hmbpaen\oIcW n̄sâ \nb{´Ww

Xmsgbpff coXnIÄ D]tbmKn̈ v hmbp aen\o 
IcWw Ipdbv¡mhp¶XmWv 

AkwkvIrXF®bpsS D]tbmKw Hgnhm 
¡pI. IqSmsX DbÀ¶ KpW\nehmcapÅ 
CÔ\§Ä seUv (Cubw) tNÀ¡m¯ s]
t{SmÄ, ssPhUokÂ AaÀ n̄sRcp¡nb {]Ir 
XnhmXIw (CNG) apXembhsb \nÀt±in¡pI. 
b{´§Ä LSņ n̈  hml\§fpsS D]tbmKw 
Ipd¡pI. hyhkmb imeIfnÂ\n¶pÅ ]pI 
A´co£ n̄te¡v kzX{´am¡p¶Xn\pap¼v 
Acn¡s¸SWw. 

]cnØnXnbnÂ ip²ambhmbp (O2) 
e ǹ¡p¶Xn\pw CO2-sâ  Afhv Ipd¡p¶Xn\p 
ambn IqSpXÂ hr£§Ä h v̈ ]nSņ n¡mw

2 .2 Pe  aen\oIcWw 
a\ptjym]tbmK n̄\v A\ptbmPyaÃm¯ 

hn[w, `uXnI]ctam cmk]ctam ssPhoI]
ctambmbn Pe n̄sâ AhØbnÂ A\ ǹej 
Wob amä§Ä Ft¸msg¦nepw Ds ≠¦nÂ Pew 
aen\ambn F¶p]dbmw;

Pew aen\amIp¶Xv ]e hgnIfneqsSbmWv. 

 ● sI«n\nÂ¡p¶ Pew Znhkw 
sNÃpwt´mdpw aen\amIp¶p. CXv 
ZpÀKÔw han¸n¡p¶p. AhnsS 
A[nItXmXnÂ sImXpIpIfpsS {]
P\\w \S¶v atednb D ≠m¡p¶p.

 ● Ipfn¡p¶Xpw, hkv{X§Ä Ae 
¡p¶Xpw Ipf¯nse Pes¯ aen\
am¡p¶p. 

{]hr¯n 2.1   R§Ä sN¿p¶Xvv
CcpN{I hml\¯ntem _Êntem Bt«mbntem 

tdmUneqsS bm{X sNbvXXn\ptijw Rm³ Hcp 

Snjypt]¸À FSp¯v Fsâ apJhpw Igp¯pw 

aq¡n\p Xmtgbpw XpS¨Xn\ptijw Fsâ      

\nco£W§sf Rm³ tcJs¸Sp¯n.

Hmtkm¬ kpjncw
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2 .2 .1   Pe aen\oIcW n̄sâ     
 t{kmXÊpIÄ

Peaen\oIcWw Irjnbv¡v, IpSn¡p 
¶Xn\v, hr¯nbm¡p¶Xn\v, \o´p¶Xn\v, 
ao³hfÀ¯p¶Xns\ms¡ e`yamtI ≠ip² 
Pe¯ns³d Afhns\ Ipdbv¡p¶p. 
Pes¯_m[n¡p¶ aen\oImcnIÄ {][m\
ambpw hyhkmbimeIÄ, IrjnbnS§Ä 
Agp¡v NmepIÄ (aen\Pe HmSIÄ) F¶nhnS 
§fnÂ \n¶mWv hcp¶Xv. Hmtcm hÀjhpw 
hybhkmbimeIÄ henb AfhnemWv amen\y 
§sf Pe t{kmXÊpIfntebv¡v Iq¼mcambn 
]pd´Åp¶Xv. 

IrjnbnS§fnÂ \n¶pÅ amen\y§fnÂ 
P´pamen\y§Ä, cmkhf§Ä, IoS\min\n 
IÄ F¶nh DÄs¸Sp¶p. C¯cw cmk]
ZmÀ°§Ä an¡hmdpw IrjnbnS§fnÂ          
\n¶pw ASp¯pÅ Pe t{kmXÊpIfntebv¡v 
Hen¨nd§p¶p. hoSpIfnepw, Imcymeb§fnepw, 
hyhkmb imeIfnepsams¡bpÅ amen\y 
§Ä HmSIÄ hgn hln¨p sIm≠ v ip² 
Pe¯ntebv¡v t]mIp¶p. 

  NqSpshÅw Pet{kmXÊpIfnte¡v 
tNÀ¡p¶Xpw ss\kÀ¤nIN{Is¯XInSw 
adn¡p¶p. CXns\ Xm]aen\oIcWw F¶p 
]dbp¶p. NqSpshÅw Xmgv¶ DujvamhnÂ 
am{Xw Pohn¡m³ Ignbp¶ P´p¡sfbpw  

kky§sfbpw \in¸n¡p¶p. IqSmsX CXv 
Pe¯nÂ ebn¨n«pÅ HmIvknPsâ Afhns\ 
Ipdbv¡p¶p. NqSpshÅw IqSpXembpw 
hcp¶Xv hyhkmbime Ifnsebpw DuÀÖ\n 
eb§fnsebpw SuÆdpIÄ XWp¸n¡p¶ 
Xn\p]tbmKn¡p¶ PeamWv. 

\nb{´Whpw  XSbm\pÅ D]m[nIfpw 

 • amen\y§sf Pet{kmXÊpIfnte¡v 
Hgp¡nhnSp¶Xn\pap¼v aen\Pekwkv 
IcW kwhn[m\§fnse cmk{]{In 
bbv¡v hnt[bam¡pI. 

 •  ]qt´m«w \\bv¡p¶Xn\v, XWp¸n 
¡p¶Xn\v F¶n§s\ km²yamIp¶ D]
tbmK§Äs¡Ãmw C{]Imcw kwkvIcn¨ 
Pew ]p\cp]tbmKn¡pI.

 • InWdn\v AIse h¨v hkv{X§Ä 
Ae¡pI.

{]hr¯n 2.2 R§Ä sN¿p¶Xv
IpSn¡m\pw Ipfn¡m\pw IgpIm\pw D]
tbmKn¡p¶ Pe¯nsâ km¼nfpIÄ R§Ä 
tiJcn¨p. R§Ä B km¼nfpIsf ]m{X 
§fnÂ Hgn¨v ASbmfs¸Sp¯n. B km¼nfp 
IfpsS aWw A¾kz`mhw \ndw F¶nhsb 
XmcXayw sNbvXp R§fpsS \nco£W§sf 
]«nIs¸Sp¯n.

$ Cu km¼nfpIÄ FÃmw D]tbmK{]ZamsW¶v 
\n§Ä IcpXp¶pthm ?

$ AÃ F¦nÂ ImcWw X¶v AXn\v ]cnlmcw 
I≠ p]nSn¡pI.

2 .3 Peip²oIcWw 

 Pet{kmXÊpIfnte¡v aen\Pew {]thin 
¡p¶Xn\v ap¼v amen\y§Ä \o¡w sN¿p¶ 
{]{InbbmWv Peip²oIcWw. D]tbmK 
iq\yamb Pe¯nsâ kwkvIcWs¯ 
km[mcWbmbn aen\Pe (Agp¡vNmÂ) 
kwkvIcWw F¶mWv Adnbs¸Sp¶Xv.

Peaen\oIcWw
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aen\PekwkvIcW b{´kwhn[m\w  
aen\ Pe kwkvIcW¯nÂ `uXnI, cmk, ssPh {]{InbIÄ DÄs¸Sp¶p. 

1. aen\Pes¯ BZyambn ZÞvcq]¯nepÅ X«nIÄ¡nSbneqsS IS¯nhnSp¶p.  

2. I¼pIÄ, teml]m{X§Ä, ¹mkvänIv IhdpIÄ t]mepÅ hen¸apÅ hkvXp¡Ä 
\o¡w sN¿s¸Sp¶p. 

3. CXn\ptijw Pes¯ Hcp {Kn«v (aWÂ¯cn) Adbntebv¡v IS¯nhnSp¶p. AhnsSh¨v 
aWÂ \o¡w sN¿s¸Sp¶p. 

4. AXn\ptijw Pes¯ Hcp henb sXm«nbnÂ ASnbp¶Xn\mbn A\phZn¡p¶p. 

5. Jc]ZmÀ°§Ä t]mepÅsXÃmw ASn`mK¯v ASnbp¶p. 

6. ]X\o¡p¶Xn\pÅ tImcnI (Xhn) bpÅ asämcp sXm«nbntebv¡v Pew amäp¶p C{]
Imcw Agp¡v, F® F¶nh t]epÅ anX¶p\nevIp¶ amen\y§sf tImcnI \o¡w 
sN¿p¶p. 

7. ASp¯Xmbn hmbp_mIvSocnbbpsS hfÀ¨sb klmbn¡p¶Xn\mbn hmbp IS¯n 
hnSmhp¶sXm«nbnse Pe¯ntebv¡v hmbphns\ aÀ±ap]tbmKn¨v IS¯nhnSp¶p. _m 
IvSocnb ]nt¶bpw Pe¯nÂ Ahtijn¡p¶ th ≠m¯ km[\§sf Xn¶pXoÀ¡p¶p 

8. kwkvIcns¨Sp¯ Pe¯nÂ ImÀ_WnI ]ZmÀ°§fpw X§n\nÂ¡p¶ {Zhyhpw 
hfsc Ipd¨v am{Xta AS§nbncn¡pIbpÅq. CXns\ \Znbnte¡v Hgp¡nhnSp¶p.

aen\Pe kwkvIcW b{´kwhn[m\w

2 .4 Icaen\oIcWwF´mWv aen\Pew? (SEWAGE) 
 hoSpIÄ, hyhkmbimeIÄ, Bip]
{XnIÄ, Imcymeb§Ä aäv D]t`mIvXm¡Ä 
F¶nhÀ ]pdt¯bv¡v Hgp¡nhnSp¶ aen\ 
Pes¯bmWv aen\Pew F¶v ]dbp¶Xv. 
{]IrXnt£m`w (sImSp¦mtämSpIqSnb ag), 
AXniIvXamb ag ChbpsS ^e§fmÂ 
sXcphpIfneqsS HgpIn hcp¶ agshÅhpw 
CXnÂ DÄs¸Sp¶p.

`qanbnse  {]IrXnZ¯amb `utam]
cnXes¯ hymhkmbnItam, hmWnPytam, 
KmÀlnItam, ImÀjnItam Bb {]hÀ¯n 
IfmÂ aen\s¸Sp¯p¶Xns\ Icaen\o 
IcWw F¶p]dbp¶p. ¹mkvänIv t]mep 
Å ]mgvhkvXp¡Ä, P´pamen\y§Ä,                    
]pdt¯bvs¡mgp¡p¶ Nmb§Ä, ImÀjnI 
amen\y§Ä apXembh hens¨dnbp¶Xv 
Icaen\oIcWw D ≠m¡p¶p.
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2 .5 Icaen\oIcW n̄sâ t{kmXÊpIÄ
cmkhf§Ä, IoS\min\nIÄ, F¶nhbpsS 

AanX D]tbmKw, aen\PeHmSIÄ, sXmgnÂ 
imebnse amen\y §Ä Chsbms¡bmWv Icsb 
aen\am¡p¶Xv. Ic {][m\ambpw aen\s¸Sp¶Xv 
N¸pNhdpIfmemWv. 

B]XvIcamb amen\y§sf¶phnfn¡p¶ 
Nne  Icamen\y§sf Ffp¸¯nÂ CÃmXm 
¡m³ IgnbnÃ. ss{U¢o\nMn\v D]tbmKn¡p¶ 
cmkhkvXp¡Ä A¯cw amen\y §Ä¡v 
DZmlcW§fmWv. kpc£nXhpw BtcmKy 
Ichpamb ]cnØnXn \ne\nÀ¯p¶Xn\mbn B]
XvIcamb amen\y§fpsS icnbmbcoXnbnepÅ 
CÃmXm¡Â hfsc AXymhiyamWv. 

cmk hf§fpsS AanX tXmXnepÅ D]tbmKw 
a®nsâ DXv ]mZ\£aXsb Ipdbv¡p¶p. IoS 
\min\nIÄ hnfIÄ¡v tZmjw sN¿p¶ IoS§sf 
\in¸n¡p¶p. 

NhdpIÄ ho«nsâ ]cnkct¯m tdmUntem 
Ipanªp IqSp¶Xv A\phZn¡mXncn¡pI. {]
tXyIn¨v ag¡me¯v. 

F¶mÂ  IoS\min\nIÄ a®nepÅ aäv D]
tbmK{]Zamb PnhnIsfbpw \in¸n¡p¶p. 

a®n\v hfscb[nIw tISp]mSpIÄ 
D ≠mIp¶Xv as®men¸nÂ \n¶mWv. a®v Hen¨v 
t]mIp¶XmWv as®men¸v. a®ns\ Dd¸n¨v               
\nÀ¯p¶ hr£§Ä aäv kky§Ä F¶nh 
\o¡w sN¿p¶Xnsâ ^eambn CXp≠ mImw 
A\´cw Imäv a®ns\ ]d¯n¡fbpIbpw 
ag shÅ¯nÂ Cu a®v Hen¨v t]mhpIbpw 
sN¿p¶p. A{i²tbmsSbpÅ ImÀjnI coXnIÄ, 
tdmUpIÄ, kvYmhckz¯v hnIk\w XpS§nb   
\nÀ½mW ]²XnIÄ¡mbn `qan Hgn¸n¡p¶Xpw 
aen\oIcWw D ≠m¡p¶p.

2 .6 imkv{Xw C¶v- - ssPht]mÄ
]qÀ®ambpw _mIvSocnbIfmÂ hnLSn 

¸n¡mhp¶Xpw kq£vaPohnIÄ {]IrXn 
Z¯ambn   \nÀ½n¡p¶Xpamb ¹mkvänIv 
hkvXphnsâ hym]mc\maw ’BÂ¡ensP³kv’ 
F¶mWv Cu ¹mkvänIv Hcp ka_lpeIamWv. 
AXmbXv t]mfn sslt{UmIvkn _yq«ntdäv 
(PHB)  

kkyF®IÄ, tNmfA¶Pw, ]bdnse 
A¶Pw t]mepÅ ssPh]ZmÀ°§fnÂ        
\n¶v kq£vaPohnIfpsS {]hÀ¯\w aqew 
D ≠m¡nsbSp¡p¶ Hcp Xcw ¹mkvän¡mWv 
ssPh¹mkvän¡pIÄ.

bqssaskävkv, ssjtkmssaskävkv F¶o 
kp£aPohnIfmWv hnLS\w \S¯p¶Xv. 
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{]hr¯n 2.3                                                   R§Ä sN¿p¶Xv
ssPh ¹mkvän¡v \nÀ½mWw 

Bhiyapb hkvXp¡Ä: 

1. tNmf A¶Ps]mSn  2. ¥nkdn³ 

3. hn\mKncn   4. Pew 

coXn : 1. R§Ä H«¸nSn¡m¯ Hcp ]m{XsaSp¯v AXnÂ Hcp tXbneIc≠ n tNmf 
A¶Ps]pSnhpw \mev tXbneIc≠ n Pehpw FSp¯v ]ns¶ CXns\ R§Ä Hcp ]c¶ Ic 
≠ n D]tbmKn¨v Cf¡nbXn\ptijw AXnÂ Hcp tXbneIc ≠n ¥nkdn\pw Hcp tXbneIc≠ n 
hn\mKncnbpw tNÀ¯p. ]ns¶ Chsb \Ãh®w Cf¡n Hcp kväu D]tbmKn¨v NqSm¡n. 

2. BZyw Ipg¼p t]mepÅ ]ZmÀ°w D ≠mIp¶p. AXn\ptijw AXv Hcp sPÃn t]mepÅ 
]ZmÀ°ambn amdp¶p. IpanfIfnÃmsX kpXmcyamIpt¼mÄ NqSmIp¶Xv R§Ä \nÀ¯n. 
AXns\ R§Ä I«nbpÅ Hcp ¹mkvän¡v X«nsemgn¨v ]c¯nsh¨p. CXv DW§p¶Xn\v 
GItZiw Hcp Znhkw thWw . A§s\ R§Ä¡v ssPh¹mkvän¡v e`n¨p..

\n§Ä¡dnbmtam ? 

km[\§Ä s]mXnbÂ: ]gw, ap«, Cd¨n 
apXembhbv¡pÅ X«§Ä¡pw `cWnIÄ 
¡pw ioXf]m\nb§Ä¡mbpÅ Ip¸nIÄ 
¡pw
Irjn: ]pjv]n¡p¶ kky§Ä¡pw 
]¨¡dnIÄ¡pw D]tbmKn¡p¶ sNSn¨«nIÄ

Huj[w:  Ir{Xna lrZbhmÂhpIÄ, ]
ÃpIfpsS ]p\À\nÀ½mWw FÃv s]m«pt¼mÄ 
Øm]n¡p¶ XInSpIÄ, Ir{XnaNÀ½w 
F¶nh D ≠m¡p¶Xn\v.

ssPh¹mkvän¡pIÄ _mIvSocnbIfmÂ hnL 
Sn¸n¡mhp¶Xpw PohnIÄ¡v tZmjap≠ m 
¡m¯hbpw ]p\xcpÂ¸mZn¸n¡m³ km[n 
¡p¶hbpamWv.

ssPh ¹mkvän¡pIfpsS D]tbmK§Ä
km[\§Ä s]mXnbp¶Xn\v, Irjn, Huj[w           
t]mepÅ ]eXn\pw ssPh ¹mkvän¡pIÄ D]
tbmKn¡p¶p.

Pe\nco£Ww
\n§fpsS hoSnsâtbm, hnZymeb¯nsâtbm 

AcnInembn GsX¦nepw Pe t{kmXÊpIÄ D        
t≠ m? AsXmcpIpftam, Acphntbm, XSmItam 
Hcp \Zntbm, AsÃ¦nÂ Hcp almkap{Ztam 
Xs¶bmImw. AXnÂ \n§Ä kqIvjvaambn 
t\m¡q. C§s\ \nco£n¡pt¼mÄ \n§fpsS 
c£nXm¡ fpsStbm AsÃ¦nÂ A²ym]IcpsStbm 
klmbw tXSpI. 

AXnsâ D]cnXe¯nÂ ]mgvhkvXp¡Ä 
Fs´¦nepw s]m§nInS¸pt≠ m?  Xoc§Ä 
F{X hr¯nsI«XmWv? Pe¯ntebv¡v sIm ≠p 
sNÃs¸Sp¶ GsX¦nepw aen\Pe IpgepIÄ 
AhnsSbpt ≠m? Pe¯n\v Npäpambn BfpIÄ 
N¸pNhdpIÄ Ip¶pIq«n C«n«pt ≠m? AhnsS 
AhÀ Ipfn¡pItbm, hkv{Xw IgpIpItbm 
sN¿p¶pt ≠m? AtXm AhÀ AhcpsS 
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I¶pImenIsf Ipfn¸n¡p¶pt ≠m? AtXm 
temdnIfpw, b{´¡e¸Ifpw  IgpIp¶p t ≠m? 
Pe¯nsâ Npäpambn IrjnbnS§tfm (hbepIÄ) 
sXmgnÂ imeItfm Dt ≠m? 

aen\oIcW \nco£Ww 
Pe¯nepÅ F® Hcp ]£nsb F§s\ 

_m[n¡pw? I≠ p]nSn¡p¶Xn\mbn {ian¨p 
t\m¡q. Hcp ]£nbpsS XqhÂ FSp¡pI. 
AXns\ XShnt\m¡q... 

AXns\ ]cntim[n¨p t\m¡q. ssIsImt ≠m 
Hcp BhÀ[\I®mSnsImt≠ m AXns\ ]cntim 
[n¡pI. \n§Ä ImWp¶Xns³d eLp hnhcWw 
\ÂIpI. Cu Xqhens\ GXm\pw an\näpIÄ 
Pe¯nÂ ap¡n hbv¡pI. F¶n«v AXns\ ]p 
ds¯Sp¡pI. XShnt\m ¡pIbpw AXns\ Hcp 
ssIse³kv sIm≠ v ]cntim[n¡pIbpw sN¿pI. 
\n§fpsS \n co£W§Ä tcJs¸Sp¯pI.  

A\´cw Pe¯nÂ Ipd¨v ]mNI F® 
Hgn¡pI. Xqhens\ ho ≠pw F®bpÅ Pe¯nÂ 
ap¡pI. AXns\ ]pds¯Sp¯v Hcn¡ÂIqSn 
XShnt\m¡pIbpw ]cntim[n¡pIbpw sN¿pI. 
kv]Ài\¯nepw ImgvNbnepw Fs´¦nepw 
hyXymkapt ≠m? F® ]pc≠ XqhepIÄ B 
]£nsb F§s\ _m[n¡pw?

{Kl¯ns\ (`qansb) aen\oIcn¡p¶Xv. 
1. hÀjw tXmdpw ]¯pe£w (aney¬) 

S®ne[nIw hcp¶ F®, \ntXys\ Sm¦ 

dpIÄ ipNnbm¡p¶Xpaqew `qanbnse 

almkap{Z§fntebv¡v HmtcmhÀjhpw Adn 

ªpsIm ≠v Xs¶ Hgp¡nhnSp¶p. 

2.  cmkhf§Ä hnfhpIÄ thK¯nÂ hfcm³ 

klmbn¡psa¦nepw Ah \ZnIsfbpw 

AcphnIsfbpw hnjabam¡p¶p. 

3.  F®bmÂ BhcWw sN¿s¸« Hcp ISÂ 
]£nbpsS AhØXoÀ¨bmbpw hfsc 
]cnXm]IcamWv. F´p sIms≠ ¶mÂ 
AXnsâ XqhenepÅ sagpIv sIm ≠pÅ  
BhcWs¯ Cu F® \in¸n¡pIbpw 
AXpaqew B NndIpIÄ Pe\naKv\ ambn 
]et¸mgpw ap§nt¸mIpItbm AsÃ¦nÂ 
XWp¸p sIm≠ v N¯pt]mIpItbm sN¿mw 
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4.  DuÀÖ\neb§fnÂ \n¶pw, sXmgnÂ 
imeIfnÂ \n¶pw ]pd´Ås¸Sp¶ 
kÄ^ÀssUHmIvsskUp t]mepÅ 
hmXI§Ä ]ePmXn sse¡\pIsfbpw, 
tamÊpIsfbpw \in¸n¡p¶p.  

5.  IoS\min\nIfpsS D]tbmKw ]£nIsf 
Akzm`mhnIamb t\cnb ]pdt´mSpÅ 
ap«IÄ CSp¶Xn\p ImcWam¡p¶p. 

6.  C¡me¯v A£cmÀ°¯nÂ ]Xn\m 
bnc¡W¡n\v amen\y§Ä hmbphnepw 
Pe¯nepw a®nepw  ImWs¸Sp¶p. Ch 
kky§fpsSbpw P´p¡fpsSbpw IeI 
fpambn kwtbmPn¨ncn¡p¶p. 

aen\PeIpf§fpsS hi§fnepS\ofw 

bq¡men]väkv hr£§Ä \mw h¨v ]nSn¸n 

¡Wsa¶v \nÀt±in¨n«p≠ v. Cu hr£§Ä 

AanXambpÅ aen\Pes¯ thK¯nÂ 

BKncWw sNbvXv ip²amb Pe_mjv]w 

A´co£¯ntebv¡v kzX{´am¡p¶p. 

hmbpaen\oIcWw  \½psS ̀ mK¯p\n¶papÅ sNdnb kw`mh\
IÄ ]cnØnXnbpsS AhØbnÂ Hcp henb 
amäw D ≠m¡p¶p \n§fpsS \nXyPohnX¯nÂ 
Cu aq¶v kqN\IÄ FÃmbvt¸mgpw HmÀ½n¨v            
]n³XpScpI, 

$ Ipdbv¡pI 

$ ]p\cp]tbmKn¡pI 

$ ]p\:kwkvIcn¡pI

`qanbnse  PohobLSI§fpw APohob 
LSI§fpw X½nÂ hfsc ASp¯ Iq«mbvabpw 
DbÀ¶ AfhnepÅ]ckv]c klhÀ¯nXzhpw 
]cnkvYnXn Dd¸p hcp¯p¶p. APohob 
LSI§fnÂ Ahiy LSIw PeamWv. {]Ir 
XnZ¯hpw, a\pjy \nÀ½nXhpamb hn]¯pIÄ 
ImcWw `qan Pe£ma¯ntebv¡v \o§ns¡m
≠ncn¡p¶p. \½psS `qansb c£n¡p¶Xn\m 
bn \mw [mcmfw hr£§Ä h¨p]nSn¸n v̈ 

{]iv\]cnlmcw

 {]hr¯n 2.4
 BtKmfXm]\w \nb{´n¡p¶Xn\mbn 

Fs´¦nepw A´mcmjv{S DS¼SnIÄ D 
t ≠m F¶v \n§fpsS A²ym]IcpsSbpw 
CâÀs\änsâbpw klmbt¯mSpIqSn 
R§Ä I ≠p]nSn¨p.

 R§Ä kwL§fmbn ]ncnªv hmbp aen 
\oIcWw F§s\ Ipdbv¡mw F¶Xns\ 
Ipdn¨v NÀ¨ sNbvXp.

1. R§fpsS \Kc¯nse \Kc]meI 
kwL¯nse AwKamWv R§sf¦nÂ 

2.  R§fpsS \Kc¯nse FÃm \n 
hmknIÄ¡pw ip²PeamWv hnXcWw 
sN¿p¶sX¶v Dd¸p hcp¯m³ klm 
bn¡p¶ Hcp ]«nI R§Ä X¿mdm¡n.

3. BtKmfXm]\s¯¸än kw£n]vXamb 
Hcp {]kwKw R§Ä X¿mdm¡n Hmtcm 
kwL¯nsebpw Htcm hyàn AXns\ 
¡pdn¨v ¢mÊnÂ {]kwKn¨p. 

7. aen\oIcWw {]mtZinItam AsÃ¦nÂ 
tZiobtam Bb Hcp {]Xn`mkw AÃ. CXv 
Hcp BtKmf{]iv\amWv .

8.  ioXoIcnWnIfnÂ \n¶pw ]pd¯v hnSp¶ 
t¢mtdm^vfqtdm ImÀ_WpIÄ (CFC)  
Hmtkm¬ ]mfnIfnÂ hnÅepIÄ 
D ≠m¡p¶p. CXv NÀ½ AÀ_pZw 
D ≠m¡p¶p. 

9.  ]hng]päpIÄ tISmIp¶p.
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Pe (aen\oIcW \nhmcW \nb{´W)    
\nbaw 1974 

hmbp (aen\oIcW \nhmcW \nb{´W) 
\nbaw 1981 

]cnØnXn (kwc£W) \nbaw 1986

Ahsb kwc£nt¡≠ XmWv. \mw [mcmfw 
hr£§Ä \«v ]nSn¸n¨mÂ AXv agbpsS 
Afhv hÀ²n¸n¡pIbpw Pohn¡p¶Xn\mh 
iyamb \Ã ImemhØ \ÂIpIbpw sN¿pw. 
HmIvknPsâ Afhpw IqSp¶p. CXv \½psS 
Ipªp§sf aen\oIcW¯nsâ {][m\
s¸« ]cnWnX^e§fnÂ \n¶v c£n¡pIbpw 
sN¿mw

"hr£§sf kwc£n¡q Poh³ 
c£n¡q”

I. Xmsg sImSp¯ncn¡p¶hbpsS D¯c§Ä FgpXpI.
1. \n§fpsS `mhnXeapdbv¡mbn Hcp \Ã ]cnØnXn Ahtijn¸n¨n«v  t]mIm³ \n§Ä 

Dt±in¡pIbmWv. Cu AhØbnÂ ]mNI{]{Inbsb ]cnKWn¡pt¼mÄ Ct¸mÄ \n§Ä 
XmsgX¶n«pÅhbnÂ GXv CÔ\w D]tbmKn¡pw.

 (hndIv, NmWIw, FÂ. ]n. Pn., as®®, NmWIhmbp)

2. Cu Hmtcm km[\hpw GsXÃmw  hgnbnÂ \n§Ä¡v D]tbmKn¡m\mIpsa¶v Nn´n¡pI.  

 D]tbmKn¨ Hcp ISemkv Dd , D]tbmKn¨ Hcp A`n\µ\ImÀUv,  Hgnª Hcp s\¿v Sn³ 

3. dnäbpw, AcpWbpw sFkv{Iow Ign¡p¶Xn\mbn ]pd¯pt]mbn. Hgnª ISemkvI¸pIsf 
NhdpIq«bnÂ CSp¶Xn\mbn doä AhfpsS ho«nÂ sIm ≠ph¶p. AcpW AhfpsS I¸ns\ 
tdmUnsâ hi¯mbn Fdnªp. Cu Øm\¯v \n§fmbncp¶psh¦nÂ F´psN¿pw  
F´psIm≠ v? 

4. Hcp kwLw Ip«nIÄ Hcp DÃmkbm{X¡mbn Hcp DZym\¯ntebv¡v t]mbn AhÀ ho«nte¡v 
aS§nbt¸mÄ Hgnª]m«IÄ, Ip¸nIÄ, `£WmhinjvS§Ä D]tbmKn¨ ISemkvX«§Ä, 
ssIXpSbv¡m\p]tbmKn¨ NXpcXpWn F¶o km[\§Ä AhnsS Dt]£n¨n«pt]mbn. Chbn 
tesXms¡ hkvXp¡fmWv hnLSn¨v a®ns³d `mKambn amdp¶Xv? aäpÅ hkvXp¡Ä¡v F´v 
kw`hn¡pw? Ip«nIÄ¡v Cu hkvXp¡Ä sIm≠v F´p sNbvXncn¡msa¶v \n§Ä¡v \nÀt±in 
¡mtam? 

5. cmap ]gbIe ≠dpIfnÂ \n¶pw t]¸dpIÄ tiJcn¨p. AhbpsS Hcphiw HgnªXmsW¶v 
Ah³ a\Ênem¡n. F´n\mWv Ah³ AXv sNbvXXv. Ah\v Cu t]¸dpIÄ  F´n\v th≠ n 
D]tbmKn¡m³ Ignªpsh¶mWv \n§Ä IcpXp¶Xv 

6.  iàamb agsb XpSÀ¶v hnIkzc cmPy§fnse {Kma§fnepw \Kc§fnepw Pew hgn ]Icp¶  
    tcmK§Ä km[mcWamWv. Pew hgn ]Icp¶ GsX¦nepw c≠v tcmK§Ä FgpXpI

aqey\nÀ®bw
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]pkvXI§Ä

 World science- Bay books   Pollution - Macmillan
sh_vsskäpIÄ

 www. kidsforsavingearth.org,  www. tiki.oneworld.net

II. Xmsg sImSp¯ncn¡p¶hbpsS ImcW§Ä FgpXpI.
1. sXmgnÂimeIfpsS ASp¯v ImWp¶ hr£§fpsS CeIfnÂ FÃmbvt¸mgpw s]mSn 

ASªncn¡p¶p.

2. Ip¶n³ {]tZi§fnÂ hfscb[nIw hr£§Ä sh«p¶XpsIm≠ v as®men¸nsâ `ojWn 
IqSpXemWv.

3. \ZnIfnÂ tZmjIcamb cmkhkvXp¡Ä A]XvIcamWv 

4. Ct¸mÄ \n§Ä IpSn¡p¶ Pew kpc£nXaÃ 

5. \KchÂ¡cWhpw sXmgnÂhÂ¡cWhpw BtKmf Xm]\hÀ²\hp ≠mIp¶p. 

III. XmsgsImSp¯ncn¡¶Xns\ Ipdn¨v hniZamb At\zjWw  \S¯pI. 
1: \n§fpsS hoSpIfnse Jcamen\y§Ä F§s\bmWv ssIImcyw sN¿p¶Xv? 

2. F§s\bmWv AhtiJcn¨v thÀXncn¡pXv ? 

3. AXn\ptijw  Ah FhnsSbmWv t]mtI X≠v ?

4. "FIvkvt\mdm" F¶ t]cv \n§Ä FÃmt]cpw tI«ncn¡pw CXnsâ {]hÀ¯\§sf¡pdn¨v 
IpSpXÂ hnhc§Ä tiJcn¡pI. 

IV. XmsgX¶n«pÅ hbnÂ \n§fpsS hoSpIfnÂ ImWp¶ amen\y§sf Xcw Xncn¨v  
      tImf§fnÂ FgpXpI. 

1. ¹mÌnIv k©nIÄ 2. `£yamen\y§Ä 3 ]mÂ IhdpIÄ I®mSnNnÃpIÄ 5 saäÂ               
¢n]vkv 6. sXÀtamt¡mÄ 7. ISemkv  8. tXmÂ]m`c£IÄ 9. D]tbmKiq\yambXpWnIÄ  
10. acs¸mSn 11. sshZypXI¼nIÄ

  

V. \n§fpsS \ntXy\ PnhnX¯nÂ IS¶p hcp¶ hmbpaen\oIcW {]tZi§fpsS  
    ]«nI ]qÀ¯n bm¡pI. 

 1. hoSv (sImXpIphnc«nIÄ t]mepÅh)   6. _______________
 2. sXmgnÂime{]tZi§Ä     7. _______________
 3. XpdapJ§Ä       8. _______________
 4. hnt\mZk©mctI{µw     9. _______________
 5. D]tbmKiq\yhkvXp¡ÄIpSn bncn¡p¶ Øew 10._______________

VI. NÀ¨ sN¿pI: AWp iIvXntI{µ§fpsS \\vaXnXvaIÄ NÀ¨sN¿pI.

AgpIp¶h AgpIm¯h
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3. AWpLS\

apIfnepÅ Nn{X n̄Â [mcmfw hkvXp¡Ä \
ap¡v ImWphm³ Ignbpw. Poh\pÅXpw, Poh\n 
Ãm¯Xpamb Cu hkvXp¡sfÃmw {Zhyw sIm≠v    
\n À½n̈ ncn¡p¶p. FÃm {Zhy§fptSbpw \nÀ½mW 
LSI§Ä AWp¡fmWv. AWp¡Ä heņ n̄Â 
hfscb[nIw sNdpXmWv. AXns\ 10-10 m 
(1A◦).\v X¯peysa¶ \nebnemWv {]Xn\n 
[oIcn¡p¶Xv. {]mNo\ imkv{XPvRcpw XXz 
Nn´Icpw AWp¡fpsS LS\sb F{]
ImcamWv hnhcn¨ncn¡p¶Xv F¶v \ap¡v      

]Tn¡mw.

3.1.  AWpLS\sb Ipdn¨pÅ 
 {]mNo\ ImgvN¸mSpIÄ

{Zhy¯nÂ hn`Pn¡m³ km[yaÃm¯ 
BXy´nI kq£vaIWnIIÄ (AWp) AS§n 
bncn¡p¶psh¶v C´ybnepÅ {]mNo\ ]Þn 
X\vamcpw XXzNn´Icpw hnizkn¨ncp¶p. Hcp 
]ZmÀ°w D≠mIp¶Xn\p ap¼v ct≠m aqt¶m 
AWp¡Ä kwtbmPn¡p¶psh¶v AhÀ 
ho≠pw hmZn¨p. Cu Bibw X\vam{XIÄ F¶ 
Bibt¯mSv kmZriyapÅXmWv. ]nÂ¡me¯v 
Dt±iw BC 400 Â {Ko¡v XXzNn´I\mb 
sUtam{Imänkpw {Zhyw AWp¡ÄsIm≠v  
\nÀ½n¨ncn¡p¶psh¶v {]kvXmhn¨p. 

"AWp" F¶ hm¡nsâ AÀ°w Xs¶ cq                                   
]oIrXambsX´psIms≠¶mÂ {Zhy¯nse 
sNdpIW§sf hn`Pn¡m³ km²yaÃ F¶p 
IcpXnbncp¶Xn\memWv. {Ko¡v ̀ mjbnÂ AWp 

F¶Xnsâ AÀ°w "hn`Pn¡m³ Ignbm¯Xv"  

F¶mWv.

Hcp hm¡nsâ ho ≠pw hn`Pn¡m³ km[y 
aÃm¯ sNdnsbmcp ̀ mKs¯ \mw A£cw F¶p 
hnfn¡p¶p. AtXt]mse \mw Hcp saKv\o 
jyw \mSsb [mcmfw sNdnb IjvW§fmbn 
apdn¡pt¼mÄ Hcp L«¯nÂ AXns\ ho ≠pw 
sNdnb IW§fmbn hn`Pn¡m³ km[yaÃm 
XmIp¶p. Hcp aqeI¯nsâ ho ≠pw hn`Pn¡m³ 
km[yaÃm¯ Gähpw sNdnb IWnIsb AWp 

F¶p ]dbp¶p.

3.2.  cmk kwtbmK \nba§Ä
Cu XXzNn´IcpsS Bib§Ä 

BtKmfXe¯nÂ AwKoIcn¡s¸«nÃ. 
F´psIms≠¶mÂ Ahsb ]n´p Wbv¡p¶ 
]co£Wkw_Ônbmb sXfnhpIÄ H¶pw 
Xs¶bp≠mbncp¶nÃ. imkv{XPvRcpsS hnhc 
tiJcWw XpSÀ¶p sIm≠p Xs¶bncp¶p. 
Imew Iptd Ignªt¸mÄ {Zhy¯nsâ 
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KpWmXvaIhpw ]cnamWmXvaIhpamb ho£W 
§sf Bkv]Zam¡n IqSpXÂ IqSpXÂ           
\nco£W§fpw Bib§fpw {i²bnÂs¸«p. 
Cu \nco£W§Ä cmkkwtbmK\nba§Ä 
F¶dnbs¸Sp¶ Nne s]mXphmb{]kvXmh\
Ifntebv¡v \bn¨p. AhbmWv:  

1. {Zhyam\kwc£W\nbaw (Law of 
Conservation of Mass)

2.  \nÝnXm\p]mX\nbaw (Law of Definite 
Proportions)

3.  hypÂ{Iam\p]mX\nbaw (Law of 
Reciprocal Proportions)

4. KpWnXm\p]mX\nbaw  (Law of Multiple 
Proportions ) 

5. tKepkm¡nsâ hym]vXkwtbmPI         
\nbaw   (Gay Lussac’s Law of Combining 

Volume)

BZys¯ c≠v cmkkwtbmK\nba§ 

sfbpw Ipdn¨v \ap¡v NÀ¨ sN¿mw.

3.2.1 {Zhyam\ kwc£W\nbaw:   
   (emthmbvknbÀ 1774)

Hcp `uXnIamäw \S¡pt¼mÄ AhnsS 
{Zhyam\ n̄Â Fs´¦nepw amäw kw`hn¡p¶p t≠m? 

hr¯nbpÅXpw \Ãh®w AS¨n«pÅXpamb 
Hcp tImWn¡Â ^vfmkvInÂ Hcp IjvWw 
sFkv FSp¯v AXnsâ `mcw ImWpI. 
^vfmkvIns\ Ipd¨p kabt¯bv¡v 
A§s\ Xs¶ hbv¡pI. Ct¸mÄ \n 
§Ä ^vfmkvIns\ \nco£n¡pI. sFkv 
DcpIn Peambnamdn. CXv Hcp `uXnI 
amäamWv. Ipd¨p kab¯n\ptijw ho≠pw 
^vfmkvInsâ `mcw ImWpI. \n§Ä¡v 
F´mWv a\Ênem¡m³ Ignbp¶Xv?

{Zhyam\¯nÂ Hcp amähpw CÃ F¶v \n 
§Ä {i²n¨n«p≠mIpw. BØnXn¡v Hcp 
`uXnIamäw \S¡pt¼mÄ {Zhy¯nsâ BsI 

{Zhyam\w amäanÃmsX Xs¶ ImWs¸Sp¶p.

t_cnbwt¢mssdUv, tkmUnbwkÄt^äv 

F¶nhbpsS 5% emb\nIÄ (100 ml 
Pe¯nÂ 5g hoXw) {]tXyIw {]tXyIw 

X¿mdm¡pI. tkmUnbwkÄt^äv emb\n 

bpsS Ipd¨p`mKw Hcp tImWn¡Â 

^vfmkvInepw t_cnbwt¢mssdUv emb\n 

bnÂ Ipd¨v Hcp ]co£W¡pgenepw 

FSp¡pI. ]co£WIpgens\ tImWn 

¡Â ^vfmkvIn\pÅnÂ Xq¡nbnSpI. 

AXnÂ DÅS¡w sNbvXn«pÅ ]ZmÀ° 

§tfmSpIqSn ^vfmkvInsâ `mcw ImWpI. 

`mcw Ipdn¨nSpI. C\n ̂ vfmkvIns\ Ncnt¨m, 

Npgäntbm c≠v emb\nIsfbpw X½nÂ 

IeÀ¯n \¶mbn Ipep¡pI. cmk{]

hÀ¯\w \S¶Xn\ptijhpw ^vfmkv 

Insâ `mcw ImWpI. `mcw Ipdn¨nSpI. 

c≠v emb\nIfpw X½nÂ cmk{]hÀ¯\w 

\S¡pt¼mÄ \n§fpsS \nco£W§sf 

tcJs¸Sp¯pI.

c≠v emb\nIsfbpw IeÀ¯nbt¸mÄ 

tImWn¡Â ^vfmkvInÂ F´v kw`hn¨p? 

cmk{]hÀ¯\¯n\v ap¼pw AXn\p tij 

hpw DÅ ^vfmkvInsâ `mcw H¶p t]mse 

bmtWm? Cu ]co£W¯nÂ\n¶pw \n 

§Ä F´v A\pam\¯nemWv F¯p¶Xv?

t_cnbwt¢mssdUv emb\n, tkmUnbw 

kÄt^äv emb\nbpambn {]Xn{]hÀ¯n v̈ t_

cnbw kÄt^änsâ Hcp shfp¯ Ah£n]

v Xhpw, tkmUnbw t¢mssdUpw D≠mIp¶p.

Hcp cmkamäw (cmk{]hÀ¯\w) kw`hn¡p 
t¼mÄ AhnsS {Zhyam\¯n\v Fs´¦nepw 

amäw kw`hn¡mdpt ≠m? 

{]hr¯n 3.2                  \½Ä \nco£n¡p¶Xv

{]hr¯n 3.1                \½Ä \nco£n¡p¶Xv
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cmk{]hÀ¯\¯n\p ap¼pw AXn\p 
tijhpw DÅ ^vfmkvInsâ {Zhyam\w 
kaambnXs¶ ImWs¸«p. 

taev]dª ]co£W¯neqsS          
\mw F¯nt¨À¶ \nKa\¯nÂ \n¶pw 
{Zhyam\kwc£W\nbaw C{]Imcw {]
kvXmhn¡mhp¶XmWv. "`uXnIamätam 
cmkamätam \S¡pt¼mÄ {Zhyam\s¯     
\nÀ½n¡p¶Xnt\m \in¸n¡p¶Xnt\m 
km[yaÃ". 

asämcp hn[¯nÂ ]dªmÂ Hcp cmk 
{]hÀ¯\¯n\ptijw ImWs¸Sp¶ ]
ZmÀ°§fpsSS BsI {Zhyam\w cmk {]
hÀ¯\¯n\p ap³]pÅ ]ZmÀ°§psS 

BsI {Zhyam\¯n\v kaambncn¡pw. 

3.2.2. \nÝnXm\p]mX \nbaw  
          ({]ukväv  1779) 
 FÃm kwbpIvX§fnepw ct≠ m AXnÂ 
IqSpXtem aqeI§Ä AS§nbncn¡p 
¶psh¶pw B kwbpIvXw FhnsS \n¶pw 
e`n¨XmWv, Bcv X¿mdm¡nbXmWv F¶ 
sXm¶pwXs¶ _m[IaÃm¯ hn[¯nÂ 
A¯cw kwbpIvX¯nÂ AXneS§nbn«pÅ 

AtX aqeI§Ä Hcp \nÝnX A\p]mX¯nÂ 
AS§nbncn ¡p¶psh¶v tPmk v̂ {]ukväv F¶ 
imkv{XÚsâ {i²bnÂs¸«p. DZmlcWambn, 
ag, InWÀ, ISÂ, \Zn F¶n§s\bpÅ 
hyXykvX t{kmXÊpIfnÂ \n¶pw e`n¡p¶ 
Pe¯nÂ FÃmbvt¸mgpw ssl{UP³, 
HmIvknP³ F¶o c≠p aqeI§Ä Xs¶ 1:8 
F¶ Awi_Ô¯nÂ AS§nbncn¡p¶p. 
CtXt]mse kwbpIvX§Ä X¿mdm¡p¶ 
coXnhyXykvXambncn¡mw ]t£ AhbpsS 
cmkLS\amdpIbnÃ AXnepÅ aqeI§Ä 
Øncamb Hcp A\p]mX¯nÂ¯s¶ 
bmbncn¡pw. AXn\mÂ \nivNnXm\p]mX\n 
baw C{]Imcw {]kvXmhn¡mhp¶XmWvv. 
“Hcp ip²amb cmkkwbpàw GXv coXnbnÂ 
X¿mdm¡nbmepw AXneS§nbn«pÅ AtX 
aqeI§Ä AhbpsS {Zhyam\¯nsâ Hcp     

\nÝnX A\p]mX¯nÂ kwtbmPn¨ncn¡pw”.                            

3.3.  UmÄ«sâ AWpkn²m´w
cmkkwtbmK\nba§fptSbpw {Ko¡v XXz 

Nń IcpsS {]hÀ¯\§fptSbpw Hs¡ 
ImgvN¸mSnÂ Ahkm\ambn Cw¥≠nse 
Hcp hnZymeb¯nse A²ym]I\mb tPm¬ 
UmÄ«¬ (1803 -1807) ImebfhnÂ AÀ° 
h¯mb Hcp AWpkn²m´w {]kvXmhn¨p. 
At±l¯nsâ Bib§Ä, ({]kvXmh\IÄ) 
Npcp¡¯nÂ C{]ImcamWv.

1. AWp¡Ä F¶p]dbp¶ sNdnb, hn`Pn 
¡m³ km²yaÃm¯ IW§Ä sIm≠mWv 
{Zhyw D≠m¡nbncn¡p¶Xv.

tPmk^v eqbnkv {]uÌv (1754 - 1826)

\qÂ

t_cnbw t¢mssdUv

tImWn¡Â 

^vfmkvIv

tkmUnbw 

kÄt^äv
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AWphnsâ kwcN\sb Ipdn¨v a\
Ênem¡m³ {ian¡p¶Xn\p ap¼v {Zhy¯nsâ 
sshZypXkz`mhs¯¸än ]0n¡p¶Xv  
\¶mbncn¡pw. {Zhy¯nsâ sshZypX 
kz`mhs¯Ipdn¨v a\Ênem¡p¶Xn\mbn 
XmsgbpÅ {]hÀ¯\§Ä \ap¡v sNbvXp 
t\m¡mw.

taev]dª {]hr¯nIfnÂ\n¶pw c≠ v 
]ZmÀ°§sf X½nÂ Dckpt¼mÄ Ah 

2.  AWp¡sf \nÀ½n¡mt\m \in¸n¡mt\m  
 km²yaÃ.

3.   Htc aqeI¯nsâ AWp¡Ä FÃmhn     
  [¯nepw H¶pt]msebmbncn¡pw.

4. hyXykvX aqeI§fpsS AWp¡Ä          
FÃmhn[¯nepw hyXykvXambncn¡pw.

5. "kwbpà AWp¡Ä" (AYhm X\v 
am{XIÄ) D≠mIp¶Xn\mbn hyXykvX 
aqeI§fpsS AWp¡Ä Hcp \nÝnX 
eLp ]qÀ®kwJym\p]mX¯nÂ ]ckv 
]cw kwtbmPn¡mw.

6. cmk{]hÀ¯\¯nÂ ]s¦Sp¡m³ Ign 
bp¶ ]ZmÀ°¯nsâ Gähpw sNdnb 
IWnIbmWv AWp.

3.3.1.  UmÄ«sâ AWpkn²m´¯nsâ 
ta\vaIÄ
1. cmkkwtbmK\nba§Ä¡v ({Zhyam\

kwc£W \nba¯n\pw \nÝnXm\p]m 
X\nba¯n\pw) Xr]vXnIcamb hniZoI 
cWw \ÂIm³ km[n¨p.

2. hmXI§fptSbpw {ZmhI§fptSbpw 
A¡me v̄ Adnbmambncp¶ an¡hm 
dpapÅ KpW§Äs¡Ãmw CXv hniZo 
IcWw \ÂIn.

3.3.2.    UmÄ«sâ AWpkn²m´¯nsâ 
\yq\XIÄ
1. F´psIm≠mWv hyXykvXaqeI 

§fpsS AWp¡Ä hen¸w, {Zhyam\w, 
kwtbmPIX F¶nhbnÂ hyXymk 
s¸Sp¶Xv F¶Xn\v hniZoIcWw 
\ÂIp¶XnÂ ]cmPbs¸«p.

2. Htc aqeI¯nsâtbm hyXykvX aqeI 
§fptStbm AWp¡Ä F§s\bmWv 
AsÃ¦nÂ F´n\mWv kwtbmPn v̈ 
kwbpà§Ä D≠m¡p¶Xv F¶Xn\v 
hniZoIcWw  \ÂIp¶XnÂ ]cmPb 
s¸«p.

3. Hcp kwbpà¯nÂ AWp¡sf 
X½nÂ _Ôn¸n¨v \nÀ¯nbncn¡p¶ 
_e¯nsâ {]IrXs¯]änbpw CXv 
hniZoIcWw \ÂInbnÃ.

km[phmb Hcp s\bv¯pImcsâ aI          
\mb tPm¬UmÄ«¬, 12-mw hbknÂ Hcp 
{Kma¯nepÅ hnZymeb¯nse A²m]I\mbn 
At±l¯nsâ HutZymKnI PohnXw Bcw`n¨p. 
]n¶nSv 7 hÀj¯n\p tijw At±lw B 
hnZymeb¯nse {][m\m²ym]I\mbn. 1793 - Â 
Hcp Iemeb¯nÂ `uXnIimkv{Xw, ckX{´w, 
KWnXw F¶nh ]0n¸n¡p¶Xn\mbn At±lw 
ams©Ìdntebv¡v Øew amdnt¸mbn.1803 - Â 
At±lw Xsâ AWpkn²m´w {]kvXmhn¨p. 
At±l¯nsâ buÆ\Imew apXÂ Ahkm\
Imew hsc Hmtcm ZnhkhpapÅ Dujvamhv, 
aÀ±w, agbpsS Afhv F¶nh At±lw hfsc 
{i²m]qÀÆw tcJs¸Sp¯nbncp¶p. At±lw 
AXn{i²mephmb Hcp ImemhØm\nco£I³ 
IqSnbmbncp¶p.

4. AWp¡fpw X\vam{XIfpw X½nepÅ 
hyXymkw F´msW¶v hyàambn \Â 
Iphm³ CXn\v IgnªnÃ.

3.4.  {Zhy¯nsâ sshZypX kz`mhw
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sshZypX NmÀÖpÅXmbn amdp¶p F¶ \nK 
a\¯nse¯m³ \ap¡v Ignªp. Cu NmÀÖv 
FhnsS \n¶mWv h¶Xv?  AWp¡fnÂ 
NmÀÖpÅ IW§Ä AS§nbncn¡p¶psh¶v 
Adnªmte Cu tNmZy¯n\v D¯cw \ÂIm³ 
km[n¡pIbpÅq.

{Zhy¯nsâ sshZypX kz`mh¯n\v t\cn 
«pÅ ]co£W§Ä hgn BZyambn sXfnhpIÄ 
e`yambXv ssat¡Â^mcsUbpsS ]co£ 
W§fnÂ \n¶mWv.

At±l¯nsâ ]co£W§fnÂ \n¶pw 
'sshZypXnbpsS AWp¡Ä' F¶p]dbp¶ 
IW§Ä AS§nbXmWv sshZypXn F¶t±lw 
sXfnbn¨p.

1891-Â AbÀe³Unse Hcp `uXnI 
imkv{XPvR\mb tPmÀÖvtPm¬Ì¬ tÌmWn 
bmWv 'sshZypXnbpsS AWphn\v 'CeIt{Sm¬' 
F¶ ]Zw BZyambn \nÀ t±in¨Xv. Ct±lw 
kw`mh\bmbn \ÂInb CXns\¸änbpÅ 
KthjW§Ä Ahkm\w 1897-Â sP.sP.
tXmwkWnsâ IWnIIfpsS I≠p]nSn¯ 
¯n\pw ASn¯d]mIn.

3.5.  auenIIW§fpsS 
        I≠p]nSn¯w

Ipdª aÀ±¯nÂ hmXIw AS§nbn«pÅ 
Hcp IpgeneqsS D¶XthmÄ«XbnepÅ 
sshZypXn IS¯nhnSpt¼mÄ \S¡p¶ {]
Xn`mks¯¡pdn¨v hniZambn At\z 
jn¡p¶Xn\mbn \S¯nb Hcp ]co£WamWv 
auenI IW§fpsS I≠p]nSn¯¯n\v ASn 
¯d]mInbXv.

1878 - Â kÀhneyw {Iq¡v Hcp UnkvNmÀÖv 
IpgÂ D]tbmKn̈ v Hcp ]co£Ww \S¯p¶Xn\n 
SbnÂ teml CeIvt{SmUpIÄ¡nSbnÂ k©cn 
¡p¶ NneXcw t\{XtKmNcamb Inc W§ÄI≠p. 
Cu IncW§sf {Iq¡nsâ IncW§Ä AYhm 
ImtYmUv IncW§Ä F¶dnbs¸Sp¶p. ]co 
£W§Ä¡mbn D]tbmKn¡p¶ UnkvNmÀÖv 
Ipgens\ Ct¸mÄ {Iq¡nsâ IpgÂ F¶mWv 
]cmaÀin¡s¸Sp¶Xv. IqSpXÂ hym]Iambn 
CXv Adnbs¸Sp¶Xv ImtYmUv IncWIpgÂ 
(CRT) F¶mWv. c≠{Khpw AS¨ hmXIw \n 
d¨n«pÅ Hcp \ofapÅ I®mSn¡pgemWnXv. 
D¶X thÄ«Xbpambn _Ôn¸n¨n«pÅ c≠v 
temlXInSpIÄ, (Ch CeIvt{SmUpIfmbn 
{]hÀ¯n¡p¶p) CXnÂ AS§nbncn¡p¶p. 
_mädnbpsS EW{[phhpambn _Ôn¸n¨n«pÅ 
CeIvt{SmUns\ ImtYmUv (EW CevIt{SmUv) 
F¶p ]dbp¶p. 

[\{[phhpambn _Ôn¨ncn¡p¶ 
CeIvt{SmUns\ Bt\mUv ([\ CeIvt{SmUv) 
F¶p ]d bp¶p. Hcp ]¼pambn _Ôn¨ncn¡p¶ 

F\n¡v BhiyapÅh:  ISemkvXpWnIÄ, ¹mÌnIvNo¸v, I®mSn ZÞv, HcpIjvWw 

knÂ¡v XpWn, hmbp\nd¨ _eq¬.

1. Ipd¨v ISemkv Xp≠ pIÄ FSp¯v Rm³ AXns\ tai¸pd¯v h¨p. CuÀ¸anÃm¯ Fsâ 
XeapSnsb Hcp ]vfmÌn¡v No¸v D]tbmKn¨v ]e{]mhiyw NoInbXn\ptijw DS³ Xs¶ No¸ns\ 

ISemkv IjvW§Ä¡cnInte¡v sIm ≠ph¶p. No¸v sNdnb ISemkv IjvW§sf ________
Xmbn F\n¡v ImWphm³ Ignªp. 

2. Hcp I®mSn ZÞns\ knÂ¡v XpWnsIm≠ v DcknbXn\ptijw hmbp\nd¨ Hcp _eqWn\

cnInte¡v sIm ≠ph¶p I®mSnZÞv , hmbp\nd¨ _eqWns\ ________Xmbn F\n¡v 
ImWm\mbn.

hmbp sshZypXnbpsS Hcp IpNmeIamsW¶ 
hkvXpX \ap¡v Hcp A\p{KlamWv. hmbp Hcp 
\Ã hnZypXvNmeIambncp¶psh¦nÂ Fs´ms¡ 
kw`hn¡msa¶v k¦ev]n̈ p t\m¡q. A]
IS§Ä aqew FhnsS \ns¶¦nepw sNdnsbmcp 
sshZypXXos¸mcn (Spark) D≠mbmÂ \msaÃmw 
sshZypXmLmX¯mÂ acn̈ pt]mIpambncp¶p. 

 {]hr¯n 3.3                      \½Ä \nco£n¡p¶Xv
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ImtYmUv

ImtYmUv IncW§Ä

IpdªaÀ±¯nepÅ hmXIw

Bt\mUv

]¼v

DbÀ¶ thmÄ«XbpsS t{kmXkv

3.5.1.  CeIvt{SmWnsâ  I≠p]nSn¯w
]nÂ¡me¯v, `mKnIambn hmbp \o¡w 

sNbvXXpw 0.01 mm ckaÀ±apÅXpamb 
Hcp ImtYmUv IncWIpgensâ CeIvt{SmUp 
IÄ¡nSbnÂ Hcp D¶X thmÄ«Xbmb 10,000V 
IS¯nhn«t¸mÄ Ipgensâ atä A{K¯nÂ 
Øm]n¨ncp¶ Hcp {]XnZo]vX hkvXp ]qin 
bncp¶ XInSnÂ Xnf¡apÅ Hcp {]Imi 
_nµp D≠mIp¶Xmbn sP.sP. tXmwkWpw 

ImWm³ km[n¨p. {]XnZo]vXhkvXp ]qin 
bncp¶ XInSv Xnf§m³ XpS§nbXn\p ImcWw 
CXnÂ X«nb IncW§Ä ImtYmUnÂ \n¶pw 
DXvkÀÖn¨hbmbXn\memWv. Cu IncW§Ä 
ImtYmUnÂ\n¶pw DXvkÀÖn¨hbmbXn\mÂ 
At±lw Cu IncW§sf ImtYmUv IncW§Ä 
F¶v \maIcWw sNbvXp ]nÂ¡me¯nÂ 
At±lw Chbv¡v CeIvt{SmWpIÄ F¶v   
t]cn«p.

ImtYmUv

ImtYmUv 

IncW§Ä

IpdªaÀ±¯nepÅ 

hmXIw

Bt\mUv

{]Imi _nµp

{]XnZo]vX 

hkvXp
DbÀ¶ thmÄ«XbpsS t{kmXkv

IqSpXembn Adnbm³

{]XnZo]vXhkvXp :t\{XtKmNcaÃm¯ hnIncWw kn¦vkÄss^Up t]mepÅ 
hkvXp¡fnÂ ]Xn¡pt¼mÄ Ah t\{XtKmNcamb {]Imiw (Xnf¡w AYhm Zo]vXn) 
DXvkÀÖn¡p¶p. C¯cw hkvXp¡sf {]XnZo]vXhkvXp F¶p ]dbp¶p.  

Hcp ]mÀizIpgepw CXnÂ D≠v. UnkvNmÀÖv Ipgen\p Ånse aÀ±w Ipdbv¡p¶Xn\mWv ]¼v 
D]tbmKn¡p¶Xv..
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sP.sP. tXmwkWpw aäpÅhcpw tNÀ¶v XmsgbpÅ ]co£W§Ä \S¯n ImtYmUv 
IncW§fpsS KpW§Ä ]Tn¨p.

]co£Ww 1

ImtYmUn\pw Bt\mUn\pw CSbnembn Øm]n¨ncn¡p¶ sNdnb hkvXphn³taÂ ImtYmUv 
IncW§Ä ]Xn¡p¶p. ImtYmUnsâ FXnÀhi¯mbn hkvXphnsâ AtX BIrXnbnepÅ 
Hcp \ngÂ \nco£n¡m\mbn.

hkvXphnsâ 

\ngÂ

DbÀ¶ thmÄ«XbpsS t{kmXkv

ImtYmUv Bt\mUvtemlhkvXp

\nKa\w: ImtYmUv IncW§Ä ]ckv]cw kam´c§fmb t\ÀtcJIfnÂ k©cn¡p¶p.

]co£Ww 2

ImtYmUn\pw Bt\mUn\pw CSbnÂ Øm]n¨ncn¡p¶ XpgIÄt]mepÅ `mK§Ä 
LSn¸n¨n«pÅ Hcp N{I¯nÂ ImtYmUv IncW§Ä ]Xn¡p¶p. N{Iw Id§m³ XpS§p¶p. 

ImtYmUv

`mcwIpdª Xpg LSn¸n¨ N{Iw

IpdªaÀ±¯nepÅ hmXIw
Bt\mUvv

DbÀ¶ thmÄ«XbpsS t{kmXkv

3.5.2.  ImtYmUv IncW§fpsS KpW§Ä

\nKa\w: {Zhyam\hpw KXntImÀÖhpw DÅ sNdnb IW§Ä sIm≠mWv ImtYmUv IncW§Ä 
\nÀ½n¨ncn¡p¶Xv.
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]co£Ww 3

ImtYmUv IncW§sf Hcp sshZypXt£{X¯neqsS IS¯nhn«p. sshZypXt£{X¯nse 
[\NmÀÖpÅ XInSnsâ `mKt¯bv¡v hyXnNen¡s¸«p.

ImtYmUv

sshZypX t£{X¯nsâ 

km¶n²y¯nÂ 

ImtYmUv IncW§Ä

sshZypXt£{X¯nsâ 

Akm¶n²y¯nÂ 

ImtYmUv IncW§Ä

IpdªaÀ±¯nepÅ 

hmXIw

Bt\mUv

{]Imi_nµp

{]Imi_nµp

{]XnZo]vXhkvXp

DbÀ¶ thmÄ«XbpsS t{kmXkvv

sshZypX t£{Xw

\nKa\w: ImtYmUv IncW§Ä EWNmÀÖpÅ IW§fmWv.

]co£Ww 4

ImtYmUv IncW§sf Hcp Im´nI t£{X¯neqsS IS¯nhn«p. IncW§fpsS hyXnNe\w 
Im´nIt£{Xw {]tbmKn¨Xnsâ ew_amb Znibntebv¡mWv.

ImtYmUv

Im´nI t£{X¯nsâ 

km¶n²y¯nÂ 

ImtYmUv IncW§Ä

Im´nI t£{X¯nsâ 

Akm¶n²y¯nÂ 

ImtYmUv IncW§Ä

IpdªaÀ±¯nepÅ 

hmXIw

Bt\mUv

{]Imi_nµp

{]Imi_nµp

{]XnZo]vXhkvXp

DbÀ¶ thmÄ«XbpsS t{kmXkv

\nKa\w: ImtYmUv IncW§fpsS hyXnNe\w kqNn¸n¡p¶sXs´¶mÂ ChbnÂ 
EWNmÀÖpÅ IW§Ä AS§nbncn¡p¶psh¶mWv. EWNmÀÖpÅ Cu IW§sf 
CeIvt{SmWpIÄ F¶v hnfn¡p¶p.

]co£Ww 5

UnkvNmÀÖvIpgenÂ hyXykvX hmXI§fpw / hyXykvX ImtYmUpIfpw FSp¯psIm≠v Cu 
]co£W§Ä ho≠pw BhÀ¯n¡s¸«p. ImtYmUv IncW§fpsS KpW§fnÂ Hcp amähpw 
kw`hn¡p¶nÃ.
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3.5.3. t{]mt«mWpIfpsS I≠p]nSn¯w
AWp¡Ä sshZypX]cambn DZmko\ {]IrXapÅhbmbXn\mÂ EWNmÀÖpÅ 

CeIvt{SmWpIsf kwXpe\w sN¿p¶Xn\mbn [\NmÀÖpÅ IW§Ä XoÀ¨bmbpw 
D≠mbncn¡psa¶ k¦ev]¯nsâ ASnØm\¯nÂ tKmÄUvÌo³ AWp¡fnse [\NmÀÖpÅ 
IW§fpsS km¶n²yw IrXyambpw {]hNn¨p.

tKmÄUvÌo\nsâ ]co£Ww (1886)

tKmÄUvÌo³ kpjnc§fpÅ ImtYmUv D]tbmKn¨v ImtYmUv IncW]co£Ww BhÀ¯n¨p. 
Ipdª aÀ±¯nÂ D¶XthmÄ«X sNep¯pt¼mÄ ImtYmUn\v ]pdInepÅ Npacnembn 
Hcp a§nb Nph¶ {]Imiw At±lw \nco£n¡m\nSbmbn. Cu IncW§Ä Bt\mUnÂ                        

\nKa\w: ImtYmUv IncW§fpsS {]IrXw Ipgen\pÅnÂ \nd¨ncn¡p¶ hmXI¯nsâ    
{]IrXs¯tbm AsÃ¦nÂ D]tbmKn¡p¶ ImtYmUnt\tbm B{ibn¡p¶nÃ.

Cu \nKa\§fnÂ \n¶pw \ap¡nt¸mÄ ImtYmUv IncW§fpsS KpW§Ä FgpXmtam?

ImtYmUv IncW§fpsS KpW§sf ]«nIbm¡pI

1.

2.

3.

4.

5.

CeIvt{Sm¬ 
sFtkmtSm¸pIÄ 

F¶nhbpsS I≠p]nSn¯ 
§Ä¡pÅ _lpaXn¡v 

AÀl\mbXv Hcp {_n«ojv 
imkv{XÚ\mb sP.sP. 

tXmwk\mWv.

Bt\mUnÂ \n¶pÅ 

[\IncW§Ä

Nph¶ Xnf¡w

Bt\mUv
ImtYmUnÂ \n¶pÅ 

ImtYmUv IncW§Ä

kpjnc§fpÅ ImtYmUv

IpdªaÀ±¯nepÅ 

hmXIw [\IncW§Ä

DbÀ¶ thmÄ«XbpsS t{kmXkv
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\n¶v DXv`hn¡p¶XpsIm≠v Chsb                     
Bt\m Uv IncW§Ä AYhm I\mÂIncW§Ä 
AYhm [\IncW§Ä F¶p hnfn¡p¶p. 
[\NmÀÖpÅ IW§fpsS Hcp [mcbmWv   
Bt\mUv IncW§Ä.

Hcp UnkvNmÀÖv IpgenÂ ssl{UP³ 
hmXIw FSp¡pt¼mÄ ssl{UP³ 
hmXI¯nÂ \n¶pw D≠mIp¶ [\NmÀÖpÅ 
IW§sf t{]mt«mWpIÄ F¶p ]dbp¶p. 
Hcp ssl{UP³ AWphnÂ \n¶v Hcp 
CeIvt{Sm¬ \o¡w sN¿pt¼mgmWv Hmtcm  
t{]mt«mWpIfpw DXv]mZn¸n¡s¸Sp¶Xv.

H               H+              +        e- 

         t{]mt«m¬            CeIvt{Sm¬v

AXpsIm≠v, t{]mt«mWns\ ssl{U 
P³ AtbmWmbn \nÀhNn¡mhp¶XmWv (H+) 
NmÀÖpÅ IW§sf AtbmWpIÄ F¶p 
]dbp¶p.

3.5.3.1 Bt\mUv IncW§fpsS KpW§Ä

1. Bt\mUvIncW§Ä t\ÀtcJbnÂ 

k©cn¡p¶p.

2. AhbpsS ]mXbnÂ Øm]n¨n«pÅ 

XpgIÄ LSn¸n¨ N{Is¯Id¡p¶Xn    

\mÂ Bt\mUv IncW§fnÂ {ZhyIWn 

IIÄ AS§nbncn¡p¶p.

3. Bt\mUvIncW§Ä sshZypXt£{X 

¯mepw Im´nIt£{X¯mepw hyXn 

Nen¡s¸Sp¶p. Ch EWNmÀÖpÅ 

XInSnsâ `mKt¯bv¡v hyXnNen¡p¶ 

Xn\mÂ CXnÂ [\NmÀÖpÅ IW§Ä 

AS§nbncn¡p¶p.

4. Bt\mUv IncW§fpsS KpW§Ä 

UnkvNmÀÖv IpgenseSp¯n«pÅ 

hmXI¯nsâ {]IrXs¯ B{ibn¨ncn 

¡p¶p.

5. IW¯nsâ {Zhyam\w UnkvNmÀÖv 

Ipgen\pÅnse hmXI¯nsâ AWp 

{Zhyam\¯n\p kam\ambncn¡pw.

3.5.4.  auenI IW§fpsS KpW§Ä

IWw

{Zhyam\w 
(AtämanIv 

amkv 
bqWnäv)

Bt]£nI 

NmÀÖv

CeIvt{Sm¬ (e)
0.00054 

a.m.u -1

t{]mt«m¬(p)
1.00778  
a.m.u. +1

3.6. AWpamXrI F´n\v?

hmXI§fnÂ sshZypXn D]tbmKn¨p \
S¯nb {]Xn`mk§fpsS ]T\w AWp¡sf 
hn`Pn¡phm³ km[n¡p¶hbmsW¶pw Ch

CeIvt{SmWpIfpw, t{]mt«mWpIfpw

sIm≠v \nÀ½n¨ncn¡pIbmsW¶papÅ Ncn{X 
]camb \nKa\¯ntebv¡v hgnsXfnbn¨p.

CeIvt{Sm¬, t{]mt«m¬ t]mepÅ auenI 
IW§fpsS KpW§sf ]änbpÅ ]0\w hnhn[ 
AWpamXrIIfpsS k¦Â]§fntebv¡v      
\bn¨p.

AWphn\pÅnse hnhn[ auenI 
IW§fpsS {IaoIcWs¯ {]Xy£¯nÂ 
FSp¯p hniZoIcn v̈ ImWn¡p¶ hÀ®\
bmWv AWpamXrI. hyXykvX AWpamXrIIsf 
Ipdn¨pÅ hyhØm]nXamb ]T\w AWphnsâ 
ASnØm\LS\ a\Ênem ¡p¶Xn\pÅ Hcp 
DÄ¡mgvN \ap¡v \ÂIp¶p.

3.6.1.  tXmwkWnsâ AWpamXrI 
(1904)

tXmwkWnsâ AWpamXrIsb Hcp X®na¯ 
\pambn AsÃ¦nÂ Hcp ]gp¯ t]cbv¡bpambn 
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XmcXayw sN¿mw. Nph¶ \nd¯nepÅ `£y 
tbmKyamb `mKw [\tKmfs¯ {]Xn\n[m\w 
sN¿p¶p. Idp¯ hn¯pIÄ CeIvt{SmWpIÄ 
]Xn¨ncn¡p¶Xp t]msebmWv.

EWNmÀÖpÅ IW§fmÂ \nÀhocy 

am¡s¸SmsX kpc£nXambncn¡p¶Xv F¶ 

Xn\v hniZoIcWw \ÂIp¶XnÂ At±lw ]

cmPbs¸«p. Cet{ÎmWpIsfbpw, t{]mt«mWp 

Isfbpw IqSmsX HcWphnÂ NmÀÖnÃm¯ 

Hcp IWhpw AS§nbncn¡p¶p. CXns\     

\yqt{SmWpIÄ F¶phnfn¡p¶p. \yqt{SmWp 

Isf¡pdn¨v \n§Ä¡v DbÀ¶ ¢mÊpIfnÂ 

hniZambn ]Tn¡mhp¶XmWv.

aqey\nÀ®bw

I. icnbmb D¯cw XncsªSp¡pI.:
1. hyXykvX t{kmXÊpIfnÂ\n¶pw e`n¡p¶ ImÀ_¬ssUHmIvsskUnepÅ ImÀ_Wnsâbpw  

HmIvknPsâbpw Øncamb A\p]mXw__________\nbaw icnbmsW¶v sXfnbn¡p¶p. 
a) hypÂ{Iam\p]mX\nbaw b)\nÝnXm\p]mX\nbaw c) KpWnXm\p]mX\nbaw

2. Pe¯nÂ ssl{UP³ HmIvknP³ F¶nh AhbpsS {Zhyam\¯nsâ - Awi_Ô¯nÂ   
       kwtbmPn¨ncn¡p¶p.

a) 1:8             b) 8:1            c) 2:3 
3. UmÄ«sâ AWpkn²m´¯nse {]kvXmh\Isf kw_Ôn¨v XmsgsImSp¯n«pÅXnÂ GXmWv 

sXämb Hcp {]kvXmh\
 a) AWp¡Ä F¶p hnfn¡p¶ sNdnb hn`Pn¡m³ km²yaÃm¯ IW§Ä sIm ≠mWv {Zhyw 

D≠m¡nbncn¡p¶Xv.

b) Htc aqeI¯nsâ AWp¡Ä FÃm hn[¯nepw hyXykvXambncn¡pw.

c) hyXykvX aqeI§fpsS AWp¡Ä FÃm hn[¯nepw hyXykvXambncn¡pw.

sP.sP. tXmwkWnsâ A`n{]mb{]Imcw, 
1. Hcp AWphnÂ Hcp [\NmÀÖpÅ  

tKmfw AS§nbncn¡p¶p. BtKmf 
¯nÂ Xs¶ CeIvt{SmWpIsf ]Xn¸n 
¨ncn¡p¶p.

2. [\NmÀÖpw EWNmÀÖpw XpeyambXpIm-
cWw apgph\mbn t\m¡pt¼mÄ AWp 
sshZypX]cambn DZmko\amWv. 

tXmwkWnsâ imkv{Xobamb AWpLS\sb 
s]mXphmbn Adnbs¸Sp¶Xv Ipg¨amhnÂ ¹w 
ap¡nhdp¯ a[pc]elmc¯nsâ (Plum Pudding) 
AsÃ¦nÂ Ipg¨amhnÂ B¸nÄap¡n s]mcn¨ ]e 
lmc¯nsâ (Apple Pie Model) amXrI F¶XmWv. 

3.6.2. tXmwk¬ amXrIbpsS         
 ]cnanXnIÄ

AWphnsâ sshZypX]camb DZmko\
Xbv¡v tXmwk¬ amXrIbv¡v hnPbIcambn 
hniZoIcWw \ÂIm³ Ignªp. F¶ncp 
¶mepw F§s\bmWv [\NmÀÖpÅ IW §Ä 
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4. UmÄ«sâ  AWp kn²m´¯ns\_________\nba§Ä¡v Xr]vXnIcamb hniZoIcWw \

ÂIphm³ Ignªp.  

 i)  {Zhyam\ kwc£W\nbaw 

 ii)  \nivNnXm\p]mX \nbaw 

 iii) tdUntbm BIvSnhnän \nbaw 

 iv) KpWnXm\p]mX \nbaw

a) (i), (ii) IqSmsX (iii)    b) (i),(iii) IqSmsX (iv)    c) (i) ,(ii) IqSmsX (iv)

5. tXmwkWnsâ AWpLS\sb ASnØm\s¸Sp¯n Xmsg sImSp¯n«pÅhbnÂ icnbmb {]

kvXmh\IÄ GsXms¡bmWv?

i) AWphnÂ [\ NmÀÖv GIkam\ambn hnXcWw sNbvXncn¡p¶Xmbn IcpXp¶p.  

ii) [\NmÀÖpÅ  tKmf¯nÂ CeIvt{SmWpIsf GIkam\ambn hnXcWw sNbvXncn¡p¶p. 

iii) AWphnsâ ØncXbv¡mbn CeIvt{SmWpIÄ ]ckv]cw BIÀjn¡p¶p. 

iv) AWphnsâ {Zhyam\w AWphnÂ apgph\pw GIkam\ambn hnXcWw sNbvXncn¡p   

        ¶Xmbn IcpXp¶p.

a)   (i) ,(ii) IqSmsX (iv)    b)  (i),(ii) IqSmsX (iii)    c)   (i) IqSmsX (iii) 

II. hn«pt]mb`mK§Ä ]qcn¸n¡pI:

a) EWNmÀÖpÅ Hcp IWamWv ____________ (CeIvt{Sm¬ / t{]mt«m¬)

    b)  t{]mt«m¬ ____________ NmÀÖpÅ XInSn\cnInte¡v hyXnNen¡p¶p. ([\, EW)

III.  tImfw I Â sImSp¯n«pÅhbv¡pÅ A\ptbmPyamb C¯cw tImfw II Â \nt¶m tImfw II epw        

III epw \nt¶m (Double matching)  sXcsªSp¯v tNcpw]Sn tNÀ¡pI.

KpWw
(tImfw I)

ImtYmUv IncWw
(tImfw II)

Bt\mUv IncWw
(tImfw III)

1) AS§nbncn¡p¶ NmÀÖnsâ Xcw 
a) B{ibn¡p¶nÃ a) [\ NmÀÖv 

2) AS§nbncn¡p¶. IW§Ä b) EW NmÀÖv b) B{ibn¡p¶p

3) UnkvNmÀÖv Ipgen\pÅnse     

hmXI¯nsâ {]IrXw 

c) ImtYmUv c) .t{]mt«m¬

4) t{kmXÊv
d) CeIvt{Sm¬ d) Bt\mUv
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IV. ImtYmUv IncW§fpsS KpW§sf ]än Xmsg sImSp¯n«pÅhbnÂ \n¶v sXämb {]kvXmh\ I≠ p 

]nSn¨v AhbpsS sXäv Xncp¯pI.

1. {Zhyam\hpw KXntImÀÖhpapÅ henb IW§Ä sIm≠mWv ImtYmUv IncW§Ä \nÀ½n 
n̈cn¡p¶Xv

2. ImtYmUv IncW§Ä Im´nIt£{X¯mÂ hyXnNen¡s¸Sp¶p.

3. ImtYmUv IncW§Ä Ipgen\pÅnse hmXI¯nsâ {]IrXs¯ B{ibn¡p¶p.

V. ImcWwIs≠¯n D¯cw \ÂIpI:

1) XpgIÄ t]mepÅ `mK§Ä LSn¸n¨n«pÅ Hcp N{I¯nÂ ImtYmUv IncW§Ä ]Xn¡pt¼mÄ  

       BN{Iw Id§m³ XpS§p¶p. F´psIm≠ v?

2.  a)  760 mm saÀ¡pdn hmXI aÀZapÅ Hcp UnkvNmÀÖv IpgenÂ D¶X thmÄ«X sNep¯nbmÂ 

F´p kw`hn¡pw ?

b) Ipgen\pÅnse aÀ±w 0.01 mm saÀ¡pdnbmbn Ipd¨mÂ F´v kw`hn¡mw?

3. CeIvt{SmWpIÄ EWNmÀÖv hln¡p¶p F¶v \ap¡v F§s\ sXfnbn¡mw?  

4.    skÂhn Hcp tImWn¡Â ̂ vfmkvIv FSp¯v AXnÂ Ipd¨v sFkv IjW§Ä C«tijw 
AXns\ Hcp AS¸psIm≠S¨p. AXn\ptijw Hcp XpemknÂ h¨v AhÄ tImWn¡Â 
^vfmkvInsâ `mcw I≠p]nSn¨p. `mcw 150 g. Ipd¨p kabw Ignªt¸mÄ sFkv 
DcpIn Peambn amdn. AhÄ ho≠pw AXnsâ `mcw I≠p. `mcw 150 {Kmw BWv. Cu ]
co£W¯nÂ \n¶pw \n§Ä¡v F´v A\pam\¯nse¯m³ Ignbpw?

5.  I®In, KuXw, tUhnUv, keow F¶nhÀ InWÀ Ipfw, \Zn, `qKÀ`Pew F¶nhnS§fnÂ   
\n¶v Pe¯nsâ amXrIIÄ tiJcn¨p. Cu FÃm amXrIIsfbpw ]cntim[n¡p¶Xn            
\mbn ]co£WimebnÂ \ÂIn. D¯aamb ^e¯nÂ ssl{UP³ HmIvknP³ ChbpsS 
A\p]mXw 1:8 BsW¶v hyàamIp¶p.

 a)   taev]dª ]co£W¯nÂ \n¶pw \n§Ä¡v F´v \nKa\¯nse¯m³ Ignbpw?

 b)   CXv GXv cmkkwtbmK\nbas¯ A\pkcn¨ncn¡p¶p?

6.  UmÄ«sâ \nba¯nse {]kvXmh\IÄ Xmsg X¶ncn¡p¶p 
 a)  AWphns\ \nÀ½n¡mt\m \in¸n¡mt\m km[yaÃ.

 b)    kwbpà AWp D ≠mIp¶Xn\mbn hyXykvX aqeI§fpsS AWp¡Ä Hcp \nÝnX 
eLp]qÀ® kwJym\p]mX¯nÂ ]ckv]cw kwtbmPn¨ncn¡mw.

 i UmÄ«sâ AWpkn²m´¯nse GXv {]kvXmh\bmWv \nÝnXm\p]mX\nbas¯ 
ASnØm\s¸Sp¯nbpÅXv?

 ii UmÄ«sâ AWpkn²m´¯nse GXv {]kvXmh\bmWv {Zhyam\ kwc£W\n 
bas¯ ASnØm\s¸Sp¯nbpÅXv?
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7.  ]co£WimebnÂ h¨v dmWn X¿mdm¡nb ImÀ_¬tamtWmIvsskUnÂ 15g ImÀ_

Wpw 20g HmIvknP\pw AS§nbncn¡p¶p. cmw asämcp coXnbnÂ X¿mdm¡nb 

ImÀ_¬tamtWmIvsskUnÂ 42.9% ImÀ_¬ AS§nbncn¡p¶p. dmWnbpw cmapw \ÂInb 

ASnØm\ hnhc§Ä \nÝnXm\p]mX\nba¯n\v A\pkrXamsW¶v sXfnbn¡pI..

8.  ImtYmUn\pw Bt\mUn\pw CSbnembn Øm]n¨ncn¡p¶ Hcp sNdnb hkvXphn\vtaÂ 

ImtYmUv IncW§Ä ]Xn¡pt¼mÄ. ImtYmUnsâ FXnÀhi¯mbn hkvXphnsâ AtX 

BIrXnbnepÅ Hcp \ngÂ \nco£n¡m\mbn. ImtYmUv IncW¯nsâ KpWs¯¸änbpÅ 

taev]dª {]kvXmh\bnÂ \n¶pw \n§Ä¡v F´v \nKa\¯nse¯m³ Ignbpw?

9.  tKmaXnUnkvNmÀÖv IpgenÂ Hcp {]tXyI hmXIw DÅS¡w sNbvXv Nn{X¯nÂ   

 ImWn¨ncn¡p¶Xp  t]mse _Ôn¸n¨p. 

AhÀ DbÀ¶ thmÄ«X sNep¯n F¶mepw _Ä_v {]Imin¨nÃ. _Ä_v {]Imin¡p¶Xn\m 

bn tKmaXn F´mWv sNt¿≠Xv?

10. cmhnsebpw sshIpt¶chpw kqcy{]Imi¯nÂ \n¶psIm≠ v \n§fpsS \ngensâ hen¸hpw 

Znibpw \nco£n¡pI.

(i) \n§fpsS \ngensâ \ofhpw \n§fpsS Dbchpw kaamtWm? 

(ii) \ngensâ ZniGXmWv? AXv {]Imi t{kmXÊnsâ AtX ZnibnemtWm \ngep ≠mIp¶Xv? 

AtXm {]Imi t{kmXÊnsâ Znibv¡v hn]coX ZnibnemtWm?
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IqSpXÂ hniZmwi§fntebv¡v 
]pkvXIw 

Inorganic Chemistry – P.L.Soni - Sultan Chand and Sons

sh_vsskäpIÄ

http://www.chem4kids.com/files-atom-structure

http://www.world of teaching.com/powerpoints/atomic%20structure

hhtp://www.about.chem

   ii) B - bpsS D]tbmKw F´mWv? 

 iii) D - bpsS [À½w F´mWv ?

12. ImtYmUv IncW§fpw Bt\mUv IncW§fpw bYm{Iaw EWNmÀÖpw [\NmÀÖpw DÅ 

IW§fmWv. Ch ]ckv]cw FXnÀZnibnÂ k©cn¡p¶p. F´p sIm ≠mWv AhX½nÂ \nÀ 

hocyamIm¯Xv ?

13. [\ NmÀÖpÅ Hcp tKmf¯nÂ CeIvt{SmWpIsf \nd¨ncn¡p¶psh¶v tXmwk¬ IcpXm³ 

ImcWsa´v? F´psIm≠ v EWNmÀÖpÅ Hcp tKmf¯nÂ [\ NmÀÖpÅ IW§sf \nd 

¨ncn¡p¶psh¶v At±lw IcpXnbnÃ ?

t{]mPÎv:
ImÀUvt_mÀUv, hr¯mIrXnbnÂ apdn¨ NmÀ«vt]¸À, ]i, ]ªn, Nph¶ \nd¯nepÅ kvsI¨v 

t]\ / PeÑmbw, X®na¯sâ Idp¯ DW§nb hn¯v AsÃ¦nÂ Idp¯ ap¯v Chbp]
tbmKn¨v tXmwkWnsâ AWpamXrI \nÀ½n¡pI. amXrIbpsS `mK§Ä ASbmfs¸Sp¯n 
\n§fpsS ¢mkv apdnbnÂ {]ZÀin¸n¡pI. tXmwkWnsâ amXrIsb]än Hcp sNdphnhcWw 
FgpXpI.

(iii) C{]Imcw D ≠mIp¶ \ngensâ s]mXp kz`mh§sf ImtYmUv IncW§fpsS ]mXbnÂ 

Hcp hkvXp hbv¡pt¼mgp ≠mIp¶ \ngensâ kz`mhKpW§fpambn XmcXayw sN¿pI.

11. i) Xmsg sImSp¯n«pÅ Nn{Xw hc v̈ Nn{X¯nse A,B,C,D,E F¶o `mK§Ä ASbmfs¸Sp¯pI

(A)
(B)

(C) (D)

(E)
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4. sshZypXnbpw Xm]hpw

IqSpXembn Adnbm³

CuÀ¸apÅ ssIIfmÂ sshZypX D]
IcW§Ä ssIImcyw sN¿p¶Xv Hgnhm¡m³ 
\s½ CSbv¡nsS D]tZin¡mdp≠ v. 
F´psIm≠ v ? ehW§Ä tNÀ¶n«pÅ Pew 
sshZypXnbpsS Hcp \Ã NmeIamWv. \½psS 
icocw ]ZmÀ°§Ä ebn¨ptNÀ¶n«pÅ  
70% Pe¯mÂ \nÀ½nXamWv. AXv \½psS 
icocs¯bpw \Ã NmeI§fm¡p¶p. 
CXn\memWv sshZypXn {]hln¡p¶ I¼nIsf  
ssIsIm≠v kv]Àin¡cpsX¶v ]dbp¶Xv.

 dºdnepÅI¿pdIfpsSbpw ]mZc 
£IfpsSbpw D]tbmKw Hcp \nivNnX ]cn[n 
hsc sshZypX BLmX n̄Â\n¶pw \s½ 
kwc£n¡pw.

Ignª RmbdmgvN apcpI³ B\µns³d 
ho«nÂ t]mbncp¶p. hmXnÂaWn ASn¨Xn\p 
tijw At±lw Im¯ncp¶p. B\µv hmXnÂ 
Xpd¡pIbpw AhÀ ho«n\pÅntebv¡v 
{]thin¡pIbpw sNbvXp. ho«n\pÅnÂ 
apcpI³ F´mWv I≠ sX¶v Nn{X¯nÂ 
ImWn¨ncn¡p¶p. Nn{X¯nÂ \n§Ä 
F´mWv ImWp¶Xv? sshZypXnbnÃmsX 
AhcpsS PohnXw F§s\bmbncn¡psa¶v 
\n§Ä¡v k¦ev]n¡m\mIptam?

\½psS \nXyPohnX¯nÂ sshZypXn 
hfsc {][m\s¸« Hcp ]¦v hln¡p¶p. 
CXv \ap¡v ]ehgnIfnepw klmbIcamb 
Hcp DuÀÖcq]amIp¶p. B[p\nI 
PohnX¯ns³d BIÀjWobX H¶pw Xs¶ 
sshZypXnbnÃmsb¦nÂ D ≠mIpambncp¶nÃ. 
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\½psS hoSpIfnepw hnZymeb§fnepw 
sXmgnÂ imeIfnepw \mw D]tbmKn¡p¶ ssh 
ZypXn e`n¡p¶Xv DuÀÖ\neb§fnÂ \n¶mWv. 
(Hcp DuÀÖ\nebw F¶Xv Pew, Imäv, Xm]w 
apXemb  hyXykvX DuÀÖ t{kmXÊpIÄ D]
tbmKn¨v h³tXmXnÂ sshZypXn Dev]mZn¸n¡p¶ 
Hcp Øew BIp¶p). hfscIpdª tXmXnÂ 
sshZypXn \ap¡v _mädnIÄ, skÃpIÄ 
F¶nhbneqsS e`yamIp¶p.

C{]Imcw Dev]mZn¸n¡s¸Sp¶ sshZyp 
tXmÀÖw hnZypXv]cn]Y§fneqsS D]tbmKn 
¡s¸SpIbpwkzn¨pIfmÂ \nb{´n¡s¸SpI 
bpw sN¿p¶p.

4.1 hnZypXv ]cn]Y§fpsS aq¶v            
     Xc§Ä

sshZypXnbpsS {]hml¯n\v Hcp ASª 
Nme\w sN¿p¶ ]mX BhiyamWv. Hcp 
skÃv AYhm Hcp _mÁdn, Hcp kzn¨v (Io), 
Hcp _Ä_v F¶nh I¼nIfmÂ _Ôn¸n¨v 
Cu ]mX \nÀ½n¡mhp¶XmWv. Cu ASª 
Nme\w sN¿p¶ ]mX Hcp hnZypXv]cn]Yw 
F¶dnbs¸Sp¶p. LSI§fpsS {]XoI§Ä 
sIm≠v Hcp hnZypXv]cn]Yw hcbv¡m\pÅ \n 
§fpsS A\p`hw HmÀ½bnÂ sIm ≠p hcnI. 

eLp]cn]Yw
Hcp skÃv, Hcp kzn v̈, Hcp _Ä_v 

F¶nhbmÂ \nÀ½nXamb Hcp ]cn]Yw eLp]
cn]Yw F¶dnbs¸Sp¶p. .

 kzn v̈ CSpt¼mÄ _Ä_v {]Imin¡p¶p. 
CsX´psIms ≠¶mÂ sshZypXnbpsS {]hm 
l¯n\v AhnsS Hcp XpSÀ¨bmb AsÃ¦nÂ 
ASª ]mX DÅXn\memWv. 
t{iWo]cn]Y§fpw kam´c                  
]cn]Y§fpw

apcpI\pw, cmaphpw Iq«pImcmWv. Hcp Znhkw 
AhÀ Hcp]cn]Yw \nÀ½n¡p¶Xns\¡pdn¨v 
NÀ¨ sN¿pIbmbncp¶p. ct ≠m AXnÂ 
IqSpXtem _Ä_pIÄ D]tbmKn¨v Hcp]cn]
Yw \nÀ½n¡p¶XnÂ AhÀ hfsc BImw£m 
`cnXcmbncp¶p. AhÀ aq¶v _Ä_pIÄ   
sIm ≠v c≠ v hyXykvX hgnIfnÂ Hcp ]cn]Yw   
\nÀ½n¨p.Cu ]cn]Yw \nÀ½n¡m³ \ap¡v 
{ian¡mw.

{]hr¯n 4.1          Rm³ sN¿p¶Xv

F\n¡v BhiyapÅh: c≠v 1.5 v  skÃpIÄ, 

IpNmeI I¼n, tlmÄUtdmSpIqSnb 3 tSmÀ¨v 

_Ä_pIÄ, Hcpkzn¨v.

1.  I¼nbpsS c≠{K¯nepapÅ hnZypXv 

tcm[nsb Rm³ amäp¶p. AXn\mÂ 1 cm 

teml`mKw ]pd¯v ImWp¶p.

2. c≠v 1.5 v skÃpIsf Rm³ tbmPn¸n¡p 

¶Xn\mÂ AXv Ct¸mÄ _mädnbmIp¶p.

3. I¼nbpsS Hc{Ks¯ _mädnbpsS [\m 

{Kt¯mSv Rm³ tbmPn¸n¡p¶p.

4. H¶nt\msSm¶v _Ôn¨ncn¡p¶ aq¶v tSmÀ¨v 

_Ä_v lmÄUdpIfpambn I¼nbpsS atä 

A{Ks¯ Rm³ _Ô¸n¡p¶p.

5. aq¶mas¯ _Ä_v tlmÄUdnsâ A{Ks¯ 

Hcp kzn¨v hgn _mädnbpsS EWm{Kt¯mSv 

Rm³ _Ôn¸n¡p¶p.

6. kzn¨v D]tbmKn¨v ]cn]Ys¯ Rm³ aqSp¶p.

7. aq¶v _Ä_pIÄ {]Imin¡p¶Xv Rm³ 

ImWp¶p.

8. Ct¸mÄ Rm³ Hcp _Ä_ns\ tlmÄUdnÂ 

\n¶pw amäp¶p. aäv c≠v _Ä_pIfpw {]Im 

in¡m¯Xv Rm³ ImWp¶p.

 CXv Fsâ BZys¯ ]cn]YamIp¶p. 

Rm\nt¸mÄ Cu ]cn]Ys¯ amän asämcp ]cn]

Yw D≠m¡p¶p.

1.  tSmÀ¨v _Ä_v tlmÄUdnsâ Cu 

`mK§sfbpw _mädnbpsS [\m{Kt¯mSpw 

EWm{Kt¯mSpw Rm³ {]tXyIambn _Ôn 

¸n¡p¶p.
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t{iWo]cn]Yw

apIfnÂ hnhcn¨ BZys¯ ]cn]Ys¯ 
ChnsS X¶ncn¡p¶p. \n§Ä ]cn]Y¯nte¡v 
t\m¡pt¼mÄ _Ä_pIfpsS A{K§Ä X½nÂ 
_Ôn¸n¨ncn¡p¶psh¶v hyàamIp¶p. C¯cw 
]cn]Yw t{iWo ]cn]Yw F¶dnbs¸Sp¶p. 
ChnsS sshZypXn¡v Htc Hcp ZnibnÂ am{Xta {]
hln¡m³ km[n¡p¶pÅq am{XaÃ, FÃm _Ä_p 
IfneqsSbpw {]hln¡p¶ sshZypXnbpsS Afhv 
Htc t]msebmbncn¡pw.

_Ä_pIfnÂ GsX¦nepw Hsc®s¯          
]cn]Y¯nÂ\n¶pw amÁnbmtem AsÃ¦nÂ 
^yqkmbmtem F´v kw`hn¡pw? aäpÅ _Ä_p 
IÄ {]Imin¡p¶nÃ. F´psIms≠¶mÂ Ct¸mÄ 

]cn]Yw ]qÀ®amIm¯Xn\memWv. 

kam´c]cn]Yw

c ≠mas¯ ]cn]Ys¯ \nco£n¡pI. ChnsS 
Hmtcm _Ä_pw {]tXyIw I¼nIfmÂ     _mädnbpsS 
{[ph§fpambn _Ôn¸n¨ncn¡p¶p. C¯cw ]cn]
Ys¯ kam´c ]cn]Yw F¶dnbs¸Sp¶p. Cu   
]cn]Y§fnÂ _Ä_p IfneqsS {]hln¡p¶ 
sshZypXnbpsS Afhv hyXykvXamWv.

]cn]Y¯nepÅ _Ä_pIfnÂ H¶ns\ 
amäpItbm, ^yqkv Bbtem F´mWv kw`hn 
¡p¶Xv? aäp _Ä_pIÄ {]Imin¡p¶Xv 
Ahbv¡v {]tXyI Nme\ ]mXIÄ DÅXn\memWv.

2. aq¶v _Ä_pIfpw {]Imin¡p¶Xv Rm³ 
ImWp¶p.

3.  Hcp _Ä_ns\ AXnsâ tlmÄUdnÂ\n¶pw 
Rm³ amäp¶p.

4. aäp _Ä_pIÄ Ct¸mgpw {]Imin¨psIm≠ n 
cn¡p¶Xn\mbn Rm³ ImWp¶p.

\nco£Ww

 BZys¯ ]cn]Y¯nÂ _Ä_pIsf 

A{Kt¯mSv A{Kw tbmPn¸n¨ncp¶p. ]cn]

Y¯nsâ GsX¦nepw Hcp `mK¯v hntOZw 

kw`hn¨mÂ sshZypXn ]cn]Yw hgn {]hln 

¡nÃ.

 c≠mas¯ ]cn]Y¯nÂ _Ä_p Isf 

_mädnbpambn {]tXyIw tbmPn¸n¨ncn¡p¶p.

sshZyXn {]hln¡m³ ]e hgnIÄ D≠ v.

IqSpXembn Adnbm³

 \½psS hoSpIfnse sshZypX D]

IcW§sfsbÃmw Xs¶ Hcp kam´c ]cn]

Y¯nemWv _Ôn¸n¨ncn¡p¶Xv. A§s\ 

sN¿p¶Xv F´psI          m          s                        ≠¶mÂ. Hcp kam 

´c]cn]Y¯nÂ am{Xta Hmtcm D]IcW 

§Ä¡pw {]tXyIw {]tXyIambn sshZypXn 

e`n¡pIbpÅq. 
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°w {ZmhI¯neqsS {]hln¡p¶ sshZypXn 
Ipdhv F¶mIp¶p, Cu {ZmhI§sf 
sshZypXnbpsS Ffnb NmeI§Ä (poor 
conductors) F¶dnbs¸Sp¶p. LED {]
Imin¡p¶nsÃ¦nÂ C¯cw {Zmhl§sf 
IpNmeI§Ä F¶v kqNn¸n¡p¶p.

4.2  {ZmhI§fnÂ sshZypXnbpsS     
       Nme\w

sN¼v, Aeqan\nbw, Ccp¼v, kzÀ®w, 
apXemb teml§Ä sshZypXnsb AhbneqsS 
IS¶pt]mIm³ A\phZn¡p¶Xn\mÂ Ahsb 
kpNmeI§Ä F¶p hnfn¡p¶p.

XSn, ¹mÌnIv, dºÀ, I®mSn, apXemb ]ZmÀ 
°§Ä sshZypXnsb AhbneqsS IS¶pt]m 
Im³ A\phZn¡m¯Xn\mÂ Ah IpNmeI§Ä 
F¶dnbs¸Sp¶p.

{ZmhI§fpsS Imcy¯nÂ F§s\bmWv Ah 
sshZypXnsb IS¯n hnSptam? Hcp {]hr¯n 
sN¿p¶Xp aptJ\ \ap¡v CXv icnbmsW¶v 
sXfnbn¡mhp¶XmWv.

X¶ncn¡p¶ {ZmhI§Ä D]tbmKn¨v ]co 
£Ww BhÀ¯n¨v AhbpsS hnZypXv NmeIX   
]cntim[n¡pI.

{ZmhIw

LED bpsS Xnf¡w 

(IqSp¶p/ Ipdbp¶p/ 

{]Imin¡p¶nÃ

kpNmeIw/ 

IpNmeIw/ 

hnZypXv tcm[n

km[mcW 

D¸v 

emb\n 

sslt{Um
t¢mdnIv 
A¾w

\mc§m 

\ocv

s]t{SmÄ

\n§Ä {ian¡pI.

1. LSI§fpsS {]XoI§Äam{Xw D]tbmKn¨v 

aq¶p _Ä_pIfpÅ Hcp t{iWo ]cn]

Yhpw Hcp kam´c ]cn]Yhpw hcbv¡pI

2.  c≠        p skÃpIfpw \mep _Ä_pIfpw 

D]tbmKn¨v Hcp t{iWo ]cn]Yhpw Hcp 

kam´c ]cn]Yhpw hcbv¡pI.

 {]hr¯n 4.2     R§Ä \nco£n¡p¶Xv

c≠ v skÃpIfpw Hcp LED bpw, _Ôn 

¸n¡m\pÅ I¼nIfpw D]tbmKn¨v Hcp 

]cn]Yw \nÀ½n¡pI. ]ckv]cw kv]À 

in¡m¯hn[w I¼nIfpsS kzX{´amb 

A{K§sf Pew AsÃ¦nÂ GsX¦nepw Hcp 

{ZmhIw DÅ _o¡dn\pÅnte¡v Bgv¯n 

hbv¡pI. LED {]Imin¡pIbmsW¦nÂ 

{ZmhIw sshZypXnNme\w sN¿p¶p. LED {]

Imin¡p¶nsÃ¦nÂ {ZmhIw sshZypXn Nme\w 

sN¿p¶nÃ.

 {]Imin¡p¶ LEDbpsS {]Imiw 

IqSpXemsW¦nÂ {ZmhIw Hcp \Ã NmeIamWv. 

LEDbpsS {]Imiw IpdhmsW¦nÂ AXn\À 

apIfnepÅ ]«nIbnÂ \n¶pw Nne {Zmh I§Ä 
sshZypXnbpsS kpNmeI§fmsW¶pw NneXv 
Ffnb NmeI§fmsW¶pw \mw Is≠¯n.

tkzZ\Pe¯neqsSbpÅ hnZypXvNmeIX ]cn 
tim[n¡p¶Xn\mbn ]co£Ww BhÀ¯n¡pI. 
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\n§Ä F´mWv I ≠Xv? tkzZ\Pew (ip²Pew) 
sshZypXnsb IS¯nhnSptam? CÃ, F´psIms≠
¶mÂ AXv Hcp hnZypXvtcm[nbmIp¶p. tkzZ\
Pe¯nÂ Hcp \pÅv D¸v Aenbpt¼mÄ, \n§Ä¡v 
Hcp D¸p emb\n e`n¡p¶p. AXv sshZypXnbpsS 
Hcp \Ã NmeIambn¯ocp¶p.

ss]¸pIÄ, ssI]¼pIÄ, InWdpIÄ, 
Ipf§Ä t]mepÅ t{kmXÊpIfnÂ \n¶pw \
ap¡v e`n¡p¶ Pew ip²aÃ. CXnÂ {]IrXn 
Z¯ambn ImWp¶ Nne ehW§fpw hfsc 
sNdnb tXmXnÂ AS§nbncn¡p¶p. C{]Imcw 
Cu Pehpw sshZypXnbpsS Hcp \Ã NmeIw 
BIp¶p.

BIbmÂ sshZypXnsb Nme\w sN¿p¶ 
{ZmhI§Ä A¾§fpsStbm, t_kpIfpsStbm, 
ehW§fpsStbm emb\nIÄ BIp¶p. 
F¶mÂ hnZypXv NmeIX Hmtcm {ZmhI¯n\pw 

hyXykvXamWv.

4.3.  sshZypXnbpsS cmk{]`mh§Ä
sshZypXnsb {ZmhI§fneqsS (emb\nIÄ) 

IS¯nhnSpt¼mÄ F´v kw`hn¡pw? emb\n 

IfneqsS sshZypXnsb IS¯n hnSpt¼mÄ, 

sshZypXn Hcp cmkamÁw D ≠m¡p¶p. CXv 

sshZypXnbpsS cmk{]`mhw F¶dnbs¸Sp¶p.

\ap¡v Hcp _o¡dnÂ tIm¸À kÄt^Áv 

emb\n FSp¡mw. c ≠v sN¼p XInSpIÄ 

emb\nbpsS DÅnte¡v Xmgv¯nhbv¡pI. Hcp 

XInSv  _mädnbpsS [\m{Khpambpw (Bt\m 

Uv F¶dnbs¸Sp¶p) atÁ XInSv _mädnbpsS 

EWm{Khpambpw _Ôn¸n¨ncn¡p¶p (ImtYmUv 

F¶dnbs¸Sp¶p)

emb\nbneqsS sshZypXn IS¶p                      

t]mIpt¼mÄ, AXv [\tIm¸À AtbmWp 

Ifmbpw EWkÄt^Áv AtbmWpIfmbpw 

thÀXncnbp¶p. [\tIm¸À AtbmWpIÄ 

ImtYmUnte¡v BIÀjn¡s¸SpIbpw 

ImtYmUnÂ \n£n]vXamIpIbpw sN 

¿p¶p. EWkÄt^Áv AtbmWpIÄ Bt\m 

Unte¡v BIÀjn¡s¸SpIbpw Bt\m 

UnepÅ tIm¸dpambn {]hÀ¯n¨v AXns\ 

tIm¸ÀkÄt^äm¡n amäpIbpw sN¿p¶p. 

sshZypXn¡v Hcp cmk{]`mhw tIm¸À 

kÄt^Án³taÂ Ds≠ ¶pw AXv Hcp cmkamÁw 

D≠ m¡p¶p F¶pw CXv ImWn¡p¶p. Cu {]

{Inb sshZypXhntÇjWw F¶dnbs¸Sp¶p.

hneb\¯nÂ Bgv¯nh¨n«pÅ c≠ v 

NmeI§Ä, GXneqsSbmtWm sshZypXn emb\n 

bnte¡v {]thin¡pIbpw ]pd¯phcnIbpw 

sN¿p¶Xv Ahsb CeIvt{SmUpIÄ (taÂ 

¸dª {]hr¯nbnÂ sN¼pXInSpIÄ) F¶v  

]dbp¶p.

Hcp emb\nbntem AsÃ¦nÂ DcpInb 

AhkvYbntem sshZypXn Nme\w sN¿p¶ 

GsXmcp ]ZmÀ°s¯bpw hnZypXvA]LSyw, 

F¶p hnfn¡p¶p. (taÂ¸dª {]hr¯nbn 

epÅ tIm¸À kÄt^Áv emb\n)

sshZypXnbpsS klmb¯mÂ Hcp hnZypXv 

A]LSys¯ AXns³d LSI]ZmÀ°§fmbn 

thÀXncn¡p¶ {]{Inb sshZypX hntÇjWw 

F¶dnbs¸Sp¶p.

Bt\mUv ImtYmUv

tIm¸À
kÄt^äv
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4.4.  sshZypXnbpsS cmk{]`mh       

        ¯ns³d {]tbmK§Ä

sshZypXnbpsS cmk{]`mh¯nsâ Gähpw 

km[mcWamb D]tbmK§Ä:

sshZypX ip²oIcWw: kzÀ®w, shÅn 

teml§sf ip²oIcn¡p¶ {]{InbbmWnXv 

hnZypXv te]\w: Hcp teml¯nsâ Hcp t\cnb 

Nmes¯ sshZypX hnivtejW {]{IobbmÂ     

\n£n]vXam¡p¶ {]{InbbmWnXv.

4.4.1. hnZypXvte]\w (Electroplating)

kzÀ®w ]qinbn«pÅ ]eXcw B`cW§Ä 

(tKmÄUvIhdnwKv B`cW§Ä) \n§Ä Ft¸m 

sg¦nepw I≠n«pt≠ m?     

hneIpdª shÅnt]mepÅ teml§fnt·Â 

kzÀ®w ]qin Ahsb hfsc BIÀjWobam¡n 

IqSpXembn Adnbm³

{]ImtimÂkÀÖ\ UtbmUv (LED)

Hcp]cn]Y¯nepÅ sshZypXnbpsS {]hmlw ØncoIcn¡m³ sshZypX]cn]Y¯nÂ Hcp 
sshZypX_Ä_v D]tbmKn¡p¶p. F¶ncp¶mepw sshZypX {]hml¯ns³d iànIpdhmsW¦nÂ 
sshZypX _Ä_v {]Imin¡p¶nÃ. BIbmÂ Hcp sshZypX _Ä_n\p ]Icw \mw Hcp LED 
D]tbmKn¡p¶p. LED F¶Xv AÀ²NmeI ]ZmÀ°§fmÂ \nÀ½nXamb {]ImtimÂkÀÖ\ 
UtbmUv BIp¶p. LED sb {]Imin¸n 
¡m³ hfsc sNdnb tXmXnepÅ sshZypXn 
aXnbmhp¶XmWv CeIv{SnIv ISIfnÂ 
LED IÄ e`yamWv. Ahbv¡pÅ c ≠v 
ImepIfnÂ H¶v \ofw IpdªXpw, H¶v  \o 
fw IqSnbXpamWv. \ofw Ipdª Imens\ 
EWm{Kt¯mSpw \ofapÅ Imens\ [\m{K 
t¯mSpw _Ôn¸nt¡ ≠XmWv. LEDIÄ 
Nph¸v,  ]¨,  aª, \oe, shfp¸v,  t]mepÅ                       
]e\nd§fnÂ e`yamWv. IqSmsX hnhn[ 
Bhiy§Ä¡mbn A[nIbfhnÂ D]
tbmKn¡s¸Sp¶p. LEDIsf A[nIbfhnÂ {]Imi¯n\mbn D]tbmKs¸Sp¯p¶p.

amänbmWv, Ah D ≠m¡p¶Xv. hnZypXvte]\w 

F¶mse´mWv? GsX¦nepw Hcp Nme\w 

sN¿p¶ {]Xe¯nt·Â Hcp teml¯ns³d Hcp 

t\cnb ]Ses¯ sshZypXhntÇjW {]{InbbmÂ                          

\n£n]vXam¡p¶ {]{Inb hnZypXvte]\w F¶dnb 

s¸Sp¶p.

 hnZypXv te]\¯nÂ ]qis]tS ≠ 

temls¯ ImtYmUmbn FSp¡p¶p. ]qti≠  

hkvXphns\ (temlw) Bt\mUmbpw A\p 

tbmPyamb Hcp emb\nsb hnZypXv A]LSyambpw 

FSp¡p¶p.

shÅn¡c≠nsb kzÀ®te]\w sN¿p¶Xv

shÅn¡c≠nsb kzÀ®w ]qip¶Xn\v 

teml¯nsâ A¾oIcn¨ emb\nsb hnZypXv 

A]LSyambn (electrolyte) FSp¡pI. 

hnZyXv te]\¯nÂ ]qis¸tS≠ temls¯ 

(shÅn¡c≠n) ImtYmUmbn FSp¡p¶p.              
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]qti≠ hkvXphns\ (kzÀ®XInSv) Bt\mUmbn 

FSp¡p¶p.

HmIvsskUnsâ t\cnb ]Sew D]cnXe¯nÂ 

Ds≠¦nÂ AXv \o¡w sN¿p¶Xn\mbn 

shÅn¡c≠nsb t\À¯ A¾w D]tbmKn¨v 

hr¯nbm¡nbXn\ptijw AXnsâ Awiw 

Ifbp¶Xn\mbn Pew D]tbmKn¨v IgpIpI.

C{]Imcw hr¯nbm¡nb shÅn¡c≠n 

(ImtYmUmbpw) Hcp _o¡dnÂ FSp¯n«p             

hnZypXvte]\w sNt¿ ≠h ImtYmUv Bt\mUv hnZypXv A]LSyw

kn¦v Ccp¼v kn¦v kn¦vkÄt^Áv

shÅn Ccp¼v shÅn knÂhÀ ss\t{Säv

kzÀ®w shÅn kzÀ®w tKmÄUv t¢mssdUv

IqSpXembn Adnbm³

kn¦v ]qinb Ccp¼ns\ KmÂhss\tkj³ 

sNbvX Ccp¼v (GI)F¶p hnfn¡p¶p. 

Chbv¡v Xpcp¼n¡ens\Xnsc DbÀ¶                               

{]Xntcm[apÅXn\mÂ Cu Ccp¼ns\ PeSm 

¸pIfnÂ (GI pipes) D]tbmKn¡p¶p. 

Å A¾oIcn¨ tKmÄUv t¢mssdUv emb\nbnÂ 

(hnZypXvv A]LSyw) Xq¡nbnSpI. I«nbpÅ 

kzÀ®¯InSpw (Bt\mUmbpw) tKmÄUv 

t¢mssdUv emb\nbnÂ Xq¡nbnSpI. Hcp _m 

ädnbpw kzn¨pw D]tbmKn¨v ]cn]Yw ]qÀ¯n 

bm¡pI. GItZiw 15 an\n«v sshZypXnsb          

{]hln¸n¡pI. Ct¸mÄ CeIvt{SmSpIsf emb\n 

bnÂ\n¶pw ]pds¯Sp¡pI. Ct¸mÄ shÅn 

¡c≠n kzÀ® Ic≠n t]mse Ccn¡p¶p.

hnZypXvte]\¯nsâ D]tbmK§Ä

 Nn{X§fnte¡v t\m¡pI. \n§Ä 
F´mWv Is≠¯nbXv ? hnZypXvte]\w, hfsc 
{]tbmP\{]ZambXpw hyhkmb§fnÂ hym]
Iambn D]tbmKs¸Sp¶XpamWv. DZmlcWambn 
Imdns³d `mK§Ä, N{I§fpsS hnfp¼pIÄ, 
Ipfn¡m\pÅ ss]¸pIÄ t]mepÅ [mcmfw 
hkvXp¡fnt·Â t{Imanbw ]qiÂ {]{Inb \S 
¯p¶p.

sshZypX k¼À¡§fnepw sshZypX{]
hml¯n\pÅ tai D]IcW§fnepwknÂhÀ 

kzÀ®¯InSv

(Bt\mUv)
shÅn¡c≠n 

(ImtYmUv)

tKmÄUv 

IvtfmssdUv)
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t¹Ánw§v D]tbmKn¡p¶p, IqSmsX Ch 
b{´§fnse [mc§fnepw (engine bearings) 
D]tbmKs¸Sp¶p.  

kzÀ®w ]qiÂ hfsc hym]Iambn D]
tbmKn¡p¶Xv ]eXcw B`cW§fnepw LSnImc 
¯ns³d BhcW§fnepamIp¶p. kn¦v ]qip¶ 
Xn\mÂ ÌoÂ kma{KnIÄ Xpcp¼v ]nSn¡p¶Xv 
XSbp¶p. AtX kabw \n¡epw, t{Imanbhpw 
]qis¸« kma{KnIÄ tamt«mÀ hml\ §fnepw 

ho«p]IcW§fnepw D]tbmKn¡p¶p.

 4.5  hn{iamhØbnepÅ sshZypX      
NmÀÖpIÄ

`qanbnÂ \mw \nco£n¡p¶XnÂ GÁhpw \mS 

Iobamb {]IrXnbnse {]Xn`mkw an¶emIp¶p 

an¶Â F¶Xv Hcp sshZypX AKv\nkv^penwKw 

BIp¶p. I¼nIfnÂ Abhv D ≠mIpt¼mgpw \

ap¡v sshZypX kvXw`§fnÂ Xos¸mcn ImWmw. 

Cu {]Xn`mkw kÀÆkm[mcWamWv. Ah 

F§s\bmWv kw`hn¡p¶Xv ? AXn\p ]n¶n 

se ImcWw F´mWv ? bYmÀ°¯nÂ ]pcpX\

Ime¯nÂ P\§Ä an¶Â D≠mIp¶Xnsâ 

ImcWw a\Ênem¡nbncp¶nÃ. F¶mÂ Ct¸mÄ 

taL§fnepÅ NmÀÖpIÄ kzcq]n ¡s¸Sp¶ 

Xn\memWv an¶Â D≠mIp¶sX¶p \mw a\Ên 

em¡n Ignªp. \ap¡v sshZypX NmÀÖpIsf 

Ipdn¨v ]Tn¡mw

Hcp Znhkw apcpI³ kvIqfnte¡v t]mIm³ 

X¿mdmIpIbmbncp¶p. Ah³ Hcp ¹mÌnIv No¸v 

sIm ≠v Ahs³d XeapSn (F® ]pc«p¶Xn\pap¼v) 

shÅntamXncw: kzÀ®w ]qip¶Xn\p ap³]pw ]n³]pw)

 {]hr¯n 4.3         Rm³ sN¿p¶Xv

F\n¡v BhiyapÅh: Hcp _eq¬, Ipd¨v 

t]¸À IjvW§Ä, Hcp IjvWw, I¼nfn.

 Rm³ Ipd¨v t]¸À IjvW§sf 

tai¸pd¯v hbv¡p¶p. DuXn hoÀ¸n¨ Hcp _

eqWns\ t]¸À IjvW§Ä¡cnInembn Rm³ 

sIm≠vh¶p. Rm\nt¸mÄ Hcp IjvWw I¼nfn 

sIm≠v _eqWns\ DcknbXn\vtijw t]¸À 

IjvW§sf AXn\Sp¯v sIm≠v h¶p. t]¸À 

IjvW§Ä _eqWnÂ NmSn H«n]nSn¡p¶Xv 

Rm³ I≠v.

NoInbtijw AXns\ tai¸pd¯v h¨p. s]s«¶v 

tai¸pd¯v InS¶ncp¶ Hcp sNdnb t]¸ÀIjWw 

No¸nte¡v BIÀjn¡s¸Sp¶Xmbn Ah³ 

I≠ p. F´psIm ≠mWv B No¸v t]¸dns\ 

BIÀjn¨Xv F¶v Ah³ AXv`pXs¸«p? 

Ah³ AXmhÀ¯n¡pIbpw AXv ho ≠pw 

kw`hn¡p¶p F¶v a\Ênem¡pIbpw sNbvXp. 

XeapSn NoImXncp¶mÂ B No¸v t]¸dns\ 

BIÀjn¡p¶nÃ F¶Xpw Ah³ \nco£n¨p. 

BivNcy`cnX\mb apcpI³ hnZymeb¯nÂ        

t]mbXn\ptijw imkv{Xm²ym]It\mSv AXns\ 

¡pdn¨v tNmZn¨p. A²ym]I³ hnhn[ {]hÀ¯ 

\§fneqsS AXn\v hniZoIcWw \ÂIn. \ap¡v 

Ahsb sNbvXp ]Tn¡mw.
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 {]hr¯n 4.4          Rm³ sN¿p¶Xv

F\n¡v BhiyapÅh:c≠v ¹mÌn¡v kv{Sm, Hcp 
IjvWw I¼nfn, Hcp ac¡«.

  Rm³ Hcp ¹mÌnIv kv{Sm FSp¯p 
AXns\ I¼nfnbnÂ DcknbXn\ptijw 
ac¡«bnÂ hbv¡p¶p. Rm³ asämcp kv{Sm 
FSp¯v I¼nfnbnÂ DcknbXn\ptijw 
BZys¯ kv{SmbpsS ASpt¯bv¡v sIm≠v 
hcp¶p. c≠v kv{SmIfpw hnIÀjn¡p¶Xv 
Rm³ Is≠¯p¶p.

taÂ¸dª {]hr¯nIfnÂ \n¶v _
eqWpw, kv{Smbpw I¼nfnbnÂ Dckpt¼mÄ 
Ah Nne amä§Ä¡v hnt[bamIp¶psh¶v \
ap¡v \njv{]bmkw a\Ênem¡mhp¶XmWv. Ah 
sshZypXNmÀÖv F¶dnbs¸Sp¶ kz`mhw 
BÀÖn¡p¶p. CsX´psIms ≠¶mÂ Ahbv 
¡nSbnÂ LÀjW¯mÂ NmÀÖpIfpsS ssI 
amäw D≠ mIp¶Xn\memWv. AXmbXv Hmtcm {]
hr¯nbnepw hkvXphns\ Dckp¶Xn\memWv NmÀ 
Öv D≠mIp¶Xv. Cu hkvXp¡sf NmÀÖv e`n¨ 

hkvXp¡Ä F¶v hnfn¡p¶p.

Cu hkvXpXIsfÃmw kw`hn¡p¶Xn\p 
ImcWw kvYnXnI sshZypXnbmWv. Hcp hnZypXv 
IpNmeI ]ZmÀ° n̄s³d D]cnXe n̄t·Â 
sshZypX NmÀÖpIÄ kzcq]n¡s¸Sp¶Xns\
bmWv  ØnXnIsshZypXn F¶p ]dbp¶Xv. AXns\ 
“\n ivNew” F¶p hnfn¡p¶Xn\p ImcWw AhnsS 
ssh ZypXn {]hln¡m¯Xn\memWv. Hcp NmÀÖv 
F¶mÂ F´mWv ? NmÀÖns\¸än a\Ênem¡m³   
\mw hkvXp¡sf AhbpsS ]camh[n sNdnb 
tXmXnÂ t\mt¡ ≠XmWv. \ap¡p NpÁpw ImWp¶ 

FÃm hkvXp¡fpw AWp¡fmÂ \nÀ½nXambXmWv.

AWp aq¶pXcw IW§fmÂ \nÀ½nXamWv. 

Ah (1) CeIvt{Sm¬ (2)  t{]mt«m¬ (3)                                           

\yqt{Sm¬ F¶nhbmIp¶p. CeIvt{SmWpIÄ 

EWNmÀÖpÅhbpw, t{]mt«mWpIÄ [\NmÀÖp 

ÅhbpamWv. F¶mÂ \yqt{SmWpIÄ¡v NmÀÖv 

H¶pw Xs¶ CÃ. Ah DZmko\amIp¶p.

s]mXphmbn AWp¡Ä¡v XpeyF®w 

[\NmÀÖpIfpw Xpey F®w EW 

NmÀÖpIfpamWpÅXv (t{]mt«mWpIfpw, 

CeIvt{SmWpIfpw). AXn\mÂ AWp 

sshZypX]cambn DZmko\amWv. \ap¡p 

NpÁpapÅ an¡hmdpw hkvXp¡fpsSbpw 

sshZypX DZmko\Xbv¡v ImcWw CXmWv.

Hcp AWphnepÅ t{]mt«mWpIfpsS F®hpw 

CeIvt{SmWpIfpsS F®hpw XpeyasÃ¦nÂ 

AWp sshZypX]cambn NmÀÖpÅXmIp¶p. 

t{]mt«mWpIfpsS F®w CeIvt{SmWpIfpsS 

F®s¯¡mÄ IqSpXemIpt¼mÄ hkvXp [\

NmÀÖv DÅXmsW¶v ]dbp¶p. CeIvt{SmWp 

IfpsS F®w t{]mt«mWpIsf¡mÄ A[nIam 

Ipt¼mÄ hkvXp EWNmÀÖv DÅXmsW¶p 

IcpXs¸Sp¶p. AXn\mÂ NmÀÖpÅ 

hkvXp¡Ä [\NmÀÖpÅhtbm EWNmÀ 

ÖpÅhtbm Bbncn¡pw.

NmÀÖv \ÂIÂ {]{InbbnÂ CeIvt{Sm 

WpIÄ am{Xta Hcp hkvXphnÂ \n¶pw asämcp 

hkvXphntebv¡v amäs¸Sp¶pÅp. AtXkabw  

t{]mt«mWpIfpw \yqt{SmWpIfpw HcWphnsâ     

\yq¢nbÊn\pÅnÂ ZrVamb _Ô\¯nemIbmÂ 

Ah AWphn\p ]pd t¯¡v hcp¶nÃ.

t{]mt«m¬    CeIvt{Sm¬      \yqt{Sm¬
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Dckp¶Xn\mÂ Hcp hkvXphn\v NmÀÖv  \ÂIm³ 

km[n¡pw F¶v \mw ]Tn¨pIgnªp.FÃm hkvXp¡Ä¡pw 

Htc Xc¯nepÅ NmÀÖmtWm e`n¡p¶Xv? taÂ¸dª {]hr 

¯n sN¿p¶Xp aptJ\ \ap¡v  Cu tNmZy¯n\v D¯cw \ÂImw 

B {]hr¯nIfnÂ \n¶pw \ap¡n§s\ kw{Kln¡m 

hp¶XmWv.

1. NmÀÖpIÄ c≠ v Xc¯nep≠ v

a.) [\NmÀÖvþknÂ¡v XpWnbnÂ Dcknbt¸mÄ I®mSn 

ZÞv t\Snb NmÀÖv

b.) EWNmÀÖvþ I¼nfnbnÂ Dcknbt¸mÄ ¹mkvänIv ZÞv t\

Snb NmÀÖv

2.  c≠ v NmÀÖpIÄ¡nSbnÂ Hcp _ew D≠ v 

3. kPmXob NmÀÖpIÄ([\NmÀÖpw, [\NmÀÖpw) 

AsÃ¦nÂ (EWNmÀÖpw, EWNmÀÖpw) ]ckv]cw 

4.5.1. NmÀÖpIfpsS Xc§Ä

{]hr¯n 4.5               R§Ä \nco£n¡p¶Xv
Hcp ¥mÊv ZÞv FSp¯v AXns\ Hcp IjWw CuÀ¸clnXamb knÂ¡v XpWnsIm≠ v DcÊpI. 
Hcp knÂ¡v \qÂ D]tbmKn¨v ¥mÊv ZÞns\ AXns³d a²y`mK¯p\n¶pw Xq¡nbnSpI. CXns\ 
]«pXpWnbnÂ Dcknb asämcp I®mSn ZÞn\v kao]w sIm ≠phcnI. F´p kw`hn¡p¶p? 

Ct¸mÄ Hcp ¹mÌnIv ZÞns\ Hcp IjWw I¼nfnsIm≠ v Dcknbtijw AXns\ Hcp]«p \qÂ D]
tbmKn¨v AXns³d a²y`mK¯p\n¶pw Xq¡nbnSpI. CXns\ I¼nfnbnÂ Dcknb asämcp ¹mÌnIv 
ZÞn\v kao]w sIm≠ phcnI. F´p kw`hn¡p¶p ?

taÂ¸dª c≠ v {]hr¯nIfnepw Xq¡nbn«ncn¡p¶ ZÞpIÄ hnIÀjn¡s¸Sp¶Xv                                       
\ap¡v \nco£n¡mhp¶XmWv.Ct¸mÄ Dcknb ¹mkvänIv ZÞns\ Xq¡nbn«ncn¡p¶ I®mSn ZÞn\v 
AcnInte¡v sIm ≠phcnI.F´mWv kw`hn¡p¶sX¶v \nco£n¡pI.I®mSnZÞpw, ¹mkvänIv 
ZÞpw ]ckv]cw BIÀjn¡s¸Sp¶Xv \ap¡p ImWmhp¶XmWv.

¥mÊv ZÞv

¥mÊv ZÞv
¹mÌn¡v ZÞv ¹mÌn¡v ZÞv

¥mÊv ZÞv¹mÌn¡v ZÞv
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hnIÀjn¡p¶p.

4. hnPmXob NmÀÖpIÄ ([\NmÀÖpw 

EWNmÀÖpw) ]ckv]cw BIÀjn¡p¶p.

4.5.2.NmÀÖpIfpsS ssIamäw
Hcp hkvXphns\ NmÀÖpÅXm¡n amäm\pÅ 

coXnIsf¡pdn¨v \ap¡v ]Tn¡mw

LÀjW¯mÂ NmÀÖv  \ÂIÂ

A\ptbmPyamb hkvXp¡Ä sIm ≠v Dckpt¼mÄ 
hkvXp¡Ä NmÀÖpÅXmbn amdp¶p F¶v \mw 
ap³]pÅ hn`mK¯nÂ I≠ pIgnªp. F§s\
bmWv Ah NmÀÖpÅXmbnXoÀ¶Xv ?

Hcp hkvXphns\ asdämcp hkvXp                           
sIm ≠v Dckpt¼mÄ hkvXp¡fnepÅ 

AWp¡Ä LÀjW¯n\v hnt[bamIpIbpw 
c≠ v hkvXp ¡fptSbpw AWp¡Ä¡nSbnÂ 
CeIvt{Sm¬ ssIamäw \S¡pIbpw sN¿p¶p. 
Hcp hkvXp CeIvt{SmWpIsf \jvSs¸Sp¯p¶p 
AtX kabw atä hkvXp CeIvt{SmWpIsf 
kzoIcn¡p¶p.C{]Imcw CeIvt{SmWpIsf t\
SpItbm CeIvt{SmWpIsf \jvSs¸Sp¯pItbm 
sN¿pt¼mÄ c≠p hkvXpIfpw NmÀÖpÅXmbn 
amdp¶p.

Nme\¯mÂ NmÀÖv \ÂIÂ
sshZypXnbmÂ NmÀÖv \ÂIs¸« Hcp 

hkvXphn\mÂ tIhew kv]Àin¡p¶Xp 
aptJs\bpw  Hcp hkvXphns\ NmÀÖp 
ÅXm¡n amäm³ km[n¡p¶XmWv .C¯c 
¯nepÅ NmÀÖv \ÂIÂ {]{Inbsb 
Nme\¯mÂ NmÀÖv \ÂIÂ F¶p ]dbp¶p.

Hcp NmÀÖpÅ hkvXphns\ asämcp 
hkvXphpambn tNÀ¯v hbv¡pt¼mÄ NmÀÖp 
IÄ NmÀÖnÃm¯ atä hkvXphntebv¡v ssIamäw 
sN¿s¸SpIbpw A§s\ c≠v hkvXp¡Ä¡pw 
NmÀÖv e`n¡pIbpw sN¿p¶p.

t{]cW¯mÂ NmÀÖv \ÂIÂ

Hcp NmÀÖpÅ hkvXphn\mÂ kv]Àin¡msX 
Xs¶ Hcp DZmko\ hkvXphns\ NmÀÖv \Â 
Imhp¶XmWv. C¯c¯nÂ NmÀÖv \ÂIp¶Xns\ 
t{]cW¯mÂ NmÀÖv sN¿Â F¶p hnfn¡mw. 
C{]Imcw NmÀÖv sN¿m³ Hcp [\ NmÀÖpÅ 
hkvXphns\ DZmko\ hkvXphn\v AcpInte¡v 
sIm≠ v hcnI. C§s\ sN¿pt¼mÄ, NmÀÖpÅ 
hkvXphnsâ AcnInepÅ hi v̄ FXnÀNmÀÖv 
e`n¡p¶p. AXmbXv EWNmÀÖpw, FXnÀhi v̄ 
Htc NmÀÖpw ([\NmÀPv) e`n¡p¶p. FXnscbpÅ 
hi¯ns\ \n§Ä ssIsIm≠ v kv]Àin¡pIbpw, 
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NmÀÖpÅ hkvXphns\ \o¡pIbpw sN¿pt¼mÄ 
NmÀPv CÃm¯ hkvXphn\v EWNmÀPv e`n¡p¶p. 
Cu hkvXp¡Ä¡nSbnÂ CeIvt{SmWpIfpsS 
ssIamäw \S¡p¶nÃ.

hnZypXvþZÀiIw 

sshZypXNmÀÖpIsf \nÀ®bn¡m                    
\pw, Af¡m\pw D]tbmKn¡p¶ Hcp D]Ic 
WamWv hnZypXvZÀiIw . Nme\¯mtem t{]cW 

¯mtem sshZypX NmÀÖpIfpsS ssIamäw 
F¶ XXz¯nsâ ASnØm\¯nemWv CXv {]hÀ 
¯n¡p¶Xv. 

Hcp hnZypXvZÀiIw F¶Xv Hcp I®mSn 
Pmdn\pÅnÂ  h¨ncn¡p¶ teml ZÞn\m Â 
(km[mcWbmbn ]n¯f) \nÀ½nXamWv.ZÞns³d 
tae{K¯nÂ Hcp teml¯nepÅ Dcp ≠]n 
Snbpw, ZÞnsâ Xmgs¯ A{K¯nÂ ]ckv]cw 
kam´cambn Xq§n\nÂ¡p¶ c≠ v t\cnb teml 
\nÀanXamb CeIfpw D≠ v .Ah hfsc t\À¯ 
XmbXn\mÂ Ahsb CeIÄ F¶p hnfn¡p¶p. 
ap³]p≠ mbncp¶ hnZypXvZÀiI§fnÂ  kzÀ® 
CeIfmWv D]tbmKn¨ncp¶Xv, AXn\mÂ Ahsb 
kzÀ® ]{XhnZypXvZÀiI§Ä F¶p hnfn¡p¶p.

Hcp NmÀÖpÅ hkvXp hnZypXvþZÀiI¯ns³d 
teml¯nepÅ Dcp ≠]nSnbnÂ kv]Àin¡pt¼mÄ 
Nme\¯mÂ NmÀÖv teml¯nepÅ  D    c           p ≠       

]nSnbntebv¡v ssIamäw sN¿s¸Sp¶p. Cu 
NmÀÖv temlZÞn eqsS kzÀ®]{X§fnte¡pw 
ssIamäw sN¿s¸Sp¶p.

Ct¸mÄ ]{X§Ä ]ckv]cw hnIÀjn¡pIbpw 

IqSpXembn Adnbm³

 Hcp NmÀÖpÅ hkvXp NmÀÖnÃm¯ 

hkvXphpambn k¼À¡¯nÂ hcpt¼mÄ 

sshZypX NmÀÖpIÄ NmÀÖpÅ hkvXphnÂ 

\n¶pw NmÀÖnÃm¯ hkvXphnte¡v Ah 

c≠ nepapÅ NmÀÖpIÄ XpeyamIp¶Xp 

hsc {]hln¡p¶p. Cu {]{Inbsb NmÀÖv 

\jvSs¸Sp¯Â F¶v ]dbp¶p.

IqSpXembn Adnbm³
Hcp NmÀÖpÅ hkvXphns\ Nme\w 

sN¿p¶ I¼nIfpsS klmb¯mtem, 
`uXnI]camb k¼À¡¯mtem `qanbpambn 
_Ôn¸n¡p¶Xns\ `q_Ô\w F¶p ]d 
bp¶p. `qansb CeIvt{SmWpIfpsS `oaamb 
Hcp kw`cWnbmbn ]cnKWn¡mhp¶XmWv. 
hkvXphnepÅ NmÀÖn\\pkrXambn `qan, 
AXpambn _Ôn¸n¨n«pÅ Hcp NmÀÖpÅ 
hkvXphnÂ\n¶pw CeIvt{SmWpIsf t\
SpItbm, sImSp¡pItbm sN¿p¶p.

sshZypXn D]tbmKn¨v {]hÀ¯n ¸n¡p¶ 
]e Krtlm]IcW§fnÂ (DZm: Ae¡p 
¶b{´w, ioXoIcWn, Acbv ¡m\pÅ b{´w 
XpS§nbh) ̀ q_Ô\w D≠v. a\pjyÀ¡v Chsb 
kpc£nXambn ssIImcyw sN¿p¶Xn\pw D]
IcW§fpsS kpc£bv¡pw th ≠nbmWv 
CXv sN¿s¸Sp¶Xv.

]n¯f ZÞv temI¯mepÅ 

Dcp≠]nSn

kzÀ®]{X§Ä

hnZypXv ZÀiIw
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(Ahbv¡v Htc t]mepÅ NmÀÖpIÄ DÅXn     
\mÂ) ]pdt¯¡v thÀ]ncnbpIbpw sN¿p¶p. 
CXv \nco£n¡p¶XneqsS Hcp hkvXp NmÀÖv 
hln¡p¶pt ≠m F¶v \ap¡v ]cntim[n¡m³ 
km[n¡pw.

t{]cW¯mÂ kzÀ® ]{XhnZypXv ZÀinsb 
amäp¶Xv aptJ\ \ap¡v NmÀÖnsâ kz`mhhpw 
\nÀ®bn¡mhp¶XmWv.

4.5.3. an¶ensâbpw CSnbpsSbpw  
IY

{]IrXnbnÂ sshZypXnbpsS AÛpXapWÀ 
¯p¶ Hcp {]ZÀi\amWv an¶Â. CSnan¶epw 
sImSp¦mtämSpw IqSnb iàamb t]amcn 
kab¯v \n§Ä an¶ens\ I ≠ncn¡mw. 
h³tXmXnepÅ sshZypX NmÀÖv taL¯nÂ \n 
¶pw taL¯ntet¡m, taL¯nsâ Hcp `mK¯p\n 
¶pw asämcp `mKt¯t¡m AsÃ¦nÂ taL¯nÂ 
\n¶pw `qanbntet¡m {]hln¡p¶Xn\memWv 
an¶Â D≠ mIp¶Xv.

CSnapg¡ taL§Ä (ag taL§Ä) 
sshZypX NmÀÖpIÄ hln¡p¶p. Cu 
NmÀÖpIÄ taL¯n\pÅnÂ¯s¶ thÀXncn 
bp¶p. km[mcWambn Hcp taL¯nsâ 
ASn`mKw EWNmÀÖpIsfbpw, apIÄ`mKw [\
NmÀÖpIsfbpw hln¡p¶p.

taL§Ä¡pÅnepÅ Cu NmÀÖpIÄ 
{ItaW hÀ²n¡p¶p, F¶mÂ Ahbv¡v Hcp 
taL¯nÂ\n¶pw asäm¶ntet¡m AsÃ¦nÂ 
`qanbntet¡m {]hln¡m³ km[n¡p¶nÃ F´p 
sIms ≠¶mÂ Ahbv¡nSbnepÅ hmbp Hcp 
IpNmeIambn {]hÀ¯n¡p¶XpsIm ≠mWv. 
F¶mÂ h¼n¨ tXmXnepÅ NmÀÖpIÄ kzcq 
]n¡pt¼mÄ, hmbphnsâ IpNmeIiàn s]
s«¶v inYneamIp¶p. XÂ^eambn c≠ v hn]
coX NmÀÖpIfpÅ taL§Ä¡nSbntem, 

Hcp NmÀÖpÅ taL¯n\pw, `q{]Xe¯n\pw 
CSbvt¡m Hcp sshZypX NmÀÖnsâ  ]pdwXffÂ 
\S¡p¶p. CXmWv BImi¯nÂ     \mw ImWp¶ 
an¶ensâ {]Imi¯n\p ImcWw. 

an¶ensâ kab v̄ D≠ mIp¶ h³ ]n¨ 
tXmXnepÅ Xm]w ImcWw hmbp hnIkn ¡pIbpw 
thK¯nÂ I¼\w sN¿pIbpw sN¿p¶p. CXmWv 
CSnapg¡¯n\p ImcWw.

4.5.4. an¶Â kpc£

DbÀ¶ DuÀÖapÅ sshZypX NmÀÖnsâ      
]pd´ÅemWv an¶Â [mcmfw DuÀÖt¯mSpw 
Xm]t¯mSpw AXv `qanbnte¡v ]Xn¡p¶p. 
AXv hfsc A]ISImcnbmtb¡mw. AXp 
sIm≠ v CSnan¶epw sImSp¦mtämSpw IqSnb t]
amcn kab¯v F§s\bmWv kzbw kpc£ t\
tS≠ sX¶v XoÀ¨bmbpw \mw Adnªncn¡Ww. 
FSp¡mhp¶ Nne kpc£m \S]SnIÄ 
ChbmIp¶p.

1. CSnan¶epw sImSp¦mtämSpw IqSnb t]
amcn kab¯v Hcn¡epw Hcp ac¯n\
SnbnÂ A`bw {]m]n¡cpXv. ac¯n\p 
an¶Â GÂ¡pIbmsW¦nÂ AXn\v Xo 
]nSn¡pIbpw , \n§Ä¡v henb D]{Zhw 
D ≠mIm³ ImcWamIpIbpw sN¿pw.

2. \n§fpsS hoSpIfpsStbm, Imdp 
IfpsStbm, _ÊpIfpsStbm DÅnÂ 
kpc£ t\Smhp¶XmWv.

3. henb XpdÊmb hbepIfneqsStbm 
D¶X{]tZi§fneqsStbm IpdpsI 
HmScpXv.

4. Hcp kpc£nXamb Øew \ap¡v 
Is≠¯m\mbnsÃ¦nÂ Hcp Xmgv¶ 
Øe¯v ap«v Ip¯nbncn¡pI
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taL¯nÂ\n¶pw

taL¯ntebv¡v

taL¯nÂ\n¶pw 

`qanbntebv¡v

ttaL¯n\pÅnÂ

an¶Â F¶Xv Hcp 
sshZypX {]Xn`mkamsW¶v 
ImWn¡m\mbn s_©an³ 

{^m¦vfn³ ]«w sIm ≠pff kp{]
kn²amb  ]co£Ww \S¯n. 

At±lw Imäpw tImfpapff Hcp 
Znhkw BImi¯nÂ Hcp ]«w 
]d¯n ]«¯nsâ teml\nÀ½n 
Xamb NcSnsâ atä A{Kw Hcp 

temlXmt¡mepambn _Ôn¸n¨p. 
an¶Â BLmXw Gev¡pIbpw 
AXv temlXmt¡mente¡v {]h 
ln¡pIbpw sNbvXp. `mKyhimÂ 
{^m¦vfn³ Hcp h³tXmXnepff 
sshZypX BLmX¯nÂ \n¶v 

IjvSn¨v c£s¸«p.
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an¶Â NmeIw Lightning Arrester 
Dbcapff sI«nS§sf an¶enÂ \n ¶pw 

kwc£n¡m³ an¶Â NmeI§Ä D]tbmKn¡p¶p. 
s_©an³ {^m¦vfn\mWv AXp I≠ p]nSn¨Xv. AXv 
IqÀ¯ ap\Ifpff Hcp temlZÞv BIp¶p.
kwc£n¡s¸tS ≠ sI«nS¯ns³d apIÄ `mK¯v 
AXns\ Dd¸n¡p¶p. Nme\w sN¿p¶ Hcp tI_n 
fns³d klmb¯mÂ Cu ZÞns\ `qanbpambn 
_Ôn¸n¡p¶p.tI_nfns³d Xmgs¯ Aäw 
`qan¡pffnÂ hfsc  Bg¯nÂ Ipgn¨n«ncn¡p¶ 
sN¼p XInSpambn _Ôn¸n¨ncn¡p¶p. ZÞns\ 
an¶Â _m[n¡pt¼mÄ sshZypX NmÀÖpIÄ 
bmsXmcptZmjhpanÃmsX tI_nfneqsS `qanbn 
tebv¡v {]hln¡p¶p.

4.6 Xm]w

Du«nbnÂ Xmakn¡p¶ cmw, sN¶bnÂ 
Xmakn¡p¶ apcpIs\, th\Â¡me v̄ Ipd v̈ 
Znhk§Ä sNehgn¡m\mbn £Wn¨p. apcpI³ 
Du«nbnÂ t]mbt¸mÄ AhÀ ImemhØsb¡pdn v̈ 
kwkmcn¨p. Ct¸mÄ c≠ p t]À¡panSbnepff 
kw`mjWw hmbn¡pI.

apcpI³ :  
"cmw!  sN¶bnÂ `b¦c NqSmWv Xm]\ne  
GItZiw 400c BWv ” 

cmw:  
“Du«nbnÂ t]mepw R§Ä¡v NqSv A\p 
`hs¸Sp¶p. am{XaÃ Xm]\ne GItZiw 
270c BWv ”.

apcpI³:  
“Hm! AXv hfsc henb NqsSm ¶paÃ cmw”. 

cmw: 
“XoÀ¨bmbpw . NqSv Xs¶ bmWv. km[mc 
Wbmbn hÀjw apgph\pw icmicn 170c 
BWv \ap¡v A\p `hs¸Sp¶Xv. AXn    
\mÂ AXns\ At]£n¨p t\m ¡pt¼mÄ  
270c \ap¡v NqSv Xs¶bmWv ”. 

apcpI³ :   
“F¶mÂ sN¶bnÂ Xmakn¡¶ P\§Ä¡v 
270c F¶Xv Hcp km[mcW Xm]\n 
ebmWv F¶p am{XaÃ ChnsSbpff Cu 
iotXmjvWmhØsb Rm³ BkzZn¡p¶p.
Fs³d Ah[n Znhk§Ä \n§Äs¡m¸w 
Du«nbnÂ sNehgn¡m\mbn Fs¶ 
£Wn¨Xn\v \n§Ä¡v \µn”.

apIfnepff kw`mjW¯nÂ \n¶pw cman\v 
NqSmbntXm¶p¶Xv  apcpI\v A{X NqSpÅXmbn 
tXm¶p¶nÃ. XWp¸nsâ Imcy¯nepw CXpt]mse 
Xs¶sb¶v \n §Ä¡v a\Ênem¡mhp¶XmWv. 
HcmÄ¡v {]Xy£¯nÂ XWp¸mbn tXm¶p¶Xv 
asÁmcmÄ¡v A{X XWp¸pffXmbn tXm¶p¶nÃ. 
A§s\ NqSv, XWp¸v F¶o c ≠p ]Z§fpw 
Bt]£nI§fmsW¶p ]dbmw. Hcp hkvXp 
F{Xam{Xw NqSmWv AsÃ¦nÂ XWp¸msW 
¶pffXnsâ GItZicq]w AXns\ kv]Àin 
¡p¶XnÂ¶n¶pw \ap¡v e`n¡p¶XmWv. 
\½psS kz´amb aqey\nÀ ®b¯nepff Afhv 
IrXyambncn¡pIbnÃ. Hcp hkvXp F{X Un{Kn 
NqSpffXmWv AsÃ¦nÂ XWp¸pffXmWv F¶Xn 
s³d Afhns\ imkv{XÚ·mÀ Xm]\ne F¶ 
am{Xbmbn \nÀÆNn¨ncn¡p¶p.

DbÀ¶ Xm]\nebnepff Hcp hkvXphnÂ 
\n¶pw Xmgv¶ Xm]\nebnepff Hcp hkvXp 
hntebv¡v HgpIp¶ Hcp DuÀÖcq]ambn Xm]
s¯ \nÀÆNn¡mw. Xm]am]n\nIÄ D]tbmKn¨v 
Xm]\ne Af¡p¶p.

4.6.1 Xm]¯ns³d {]`mh§Ä:
Xm]¯nsâ apJyamb t{kmXÊv kqcy³ 

BIp¶p. kqcysâ Xm]anÃmsX Pohsâ 
GsXmcp cq]¯n\pw `qanbnÂ \ne\nÂ¡p¶ 
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DZmlcWw Pes¯¡mÄ F® hfsc 
thK¯nÂ NqSmIp¶p.

(ii) AhkvYm ]cnhÀ¯\w  
\mw Hcp Jc]ZmÀ°s¯ NqSm¡pt¼mÄ 

{ZhWm¦w F¶dnbs¸Sp¶ Hcp \nivNnX 
Xm]\nebnÂ AXv DcpIm³ XpS§pIbpw 
{ZmhIambn¯ocpIbpw sN¿p¶p. CtX         
t]mse Hcp {ZmhIs¯ NqSm¡pt¼mÄ 
IzY\m¦w F¶dnbs¸Sp¶ {]tXyI Xm] 
\nebnÂ AXv Xnfbv¡m³ XpS§pIbpw 
hmXIambn¯ocpIbpw sN¿p¶p. AXn           
\mÂ ]ZmÀ°§sf NqSm¡pt¼mÄ Ahbv¡v 
AhkvYm]cnhÀ¯\w kw`hn¡p¶p. 

(iii) `uXnI KpW§fnse amäw

 Xm]w Hcp ]ZmÀ°¯nsâ `uXnI 
KpW§fnÂ amäw D ≠m¡p¶p. DZm: km[m 
cW Xm]\nebnÂ Ffp¸¯nÂ s]m«p¶Xpw, 
ImTn\yapffXpamb kn¦v DbÀ¶ Xm]\nebnÂ 

Imcyw {]bmkIcamWv. \mw \½psS ssZ\w Zn\ 
PohnX¯nÂ Xm]¯nsâ [mcmfw {]`mh§Ä 
ImWmdp≠ v: \\ª XpWnIÄ kqcy\nÂ 
DW§p¶Xv, I¯p¶sagpIpXncn AsÃ¦nÂ 
F® hnf¡v, Hcp ¥mÊv shff¯nÂ DcpIp¶ 
sFkv, ]mIs¸Sp¯nb Blmcw.

ChbnÂ Hmtcm {]`mh§sfbpw Ipdn¨v   \ap¡v    
]Tn¡mw
(i) Xm]\nebnepÅ DbÀ¨ 

Hcp hkvXphns\ NqSm¡pt¼mÄ AXnsâ 
Xm]\ne Dbcp¶p t\tcadn¨v Hcp hkvXphnÂ 
\n¶pw Xm]s¯ ]pdt¯sbv¡Sp¡pt¼mÄ 
AXnsâ Xm]\ne Ipdbp¶p. AXpsIm≠ v 
NqSm¡pt¼mÄ Hcp  ]ZmÀ°¯nsâ Xm]\ne 
amdp¶p. Htct]mepff Xm]\ne hÀ²\hn\v 
hyXykvX  hkvXp¡Ä¡v hyXykvX Afhv Xm]w 
Bhiyambn hcp¶p. 
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hfbpIbpw, arZphmbo ¯ocpIbpw sN¿p¶p. 
NqSm¡pt¼mÄ Ccp¼v arZphmbn¯ocp¶Xn         
\mÂ AXns\ GXv BIrXnbnepw Ffp¸¯nÂ 
amäm³ km[n¡p¶XmWv NqSm¡pt¼mÄ Hcp 
NmeI¯ns³`dsshZypX{]Xntcm[w hÀ²n 
¡p¶p. NqSm¡pt¼mÄ Hcp Im´¯n\v AXnsâ 
Im´nI {]`mhw \jvSs¸Sp¶p.

(iv) cmkamäw

Xm]w Hcp cmk{]hÀ¯\s¯ XzcnXs¸Sp 
¯p¶p.ImÂkyw ImÀ_tWäns\ NqSm¡p t¼mÄ 
AXv hnLSn¡p¶p.

(v) hnImkw

]ZmÀ°§sf NqSm¡pt¼mÄ hnIkn 
¡pIbpw, XWp¸n¡pt¼mÄ Npcp§pIbpw 
sN¿p¶p.

Jc]ZmÀ°§fpsS hnImkw

]´v aäpw hfb ]co£Ww F¶dnbs¸Sp¶ 
eLphmb {]hr¯nbneqsS \n§Ä¡v  CXns\ 
hyàambn sNbvXp ImWn¡mhp¶XmWv. Hcp 
temlhfbhpw, ]´pw FSp¡pI ]´ns³d hymkw 
km[mcW Xm]\nebnÂ AXv hfb¯neqsS 
IjvSn¨v IS¶p t]mI¯¡coXnbnepffXmWv. 
]´ns\ Hcp PzmebnÂ NqSm¡nbtijw hfb¯n 
\ptaÂ hbv¡pIbmsW¦nÂ AXv hfb¯neqsS 
IS¶pt]mIp¶nÃ.

 ]´v hnIkn¨p F¶mWnXv ImWn¡p¶Xv. 
XWp¯Xn\ptijw ]´v hfb¯neqsS IS¶p  
t]mIp¶Xv \ap¡v ImWmhp¶XmWv.

 apIfnepff {]hr¯nbnÂ \n¶pw 
NqSm¡pt¼mÄ Jc]ZmÀ°§Ä hnIkn¡p¶p 
F¶v \ap¡v A\pam\n¡mhp¶XmWv. Hcp ]
ZmÀ°¯nsâ Xm]\ne hÀ²n¸n¡pt¼mÄ 
AXns³d X³am{XIfpw AWp¡fpw icmicn 
A[nIthKXbnÂ k©cn¡pIbpw ho≠ pw 
AIepIbpw sN¿p¶p.XÂ^eambn ]ZmÀ°w 
hnIkn¡p¶p. CXns\ “Xm]ob hnImkw” 
hnfn¡p¶p.

 hfsc¡pd¨p ]ZmÀ°§sfmgnsI 
asäÃm Jc]ZmÀ°§fpw, {ZmhI§fpw 
hmXI§fpw hnIkn¡p¶hbmWv. IqSmsX 
hnImkw ]ZmÀ°¯ns³d aq¶hkvYIfnepw 
kw`hn¡p¶p. \ÂInb Xpey Afhv Xm]¯n        
\mÂ Jc]ZmÀ°§Ä Ipdª tXmXnepw F¶mÂ 
hmXI§Ä A[nI tXmXnepw hnIkn¡p¶p.

 \½psS ssZ\wZn\PohnX¯nÂ Xm]ob 
hnImk¯nsâ sshhn[yamÀ¶ {]tbmK§Ä \
ap¡v ImWmhp¶XmWv.

1. Xoh≠ n¸mf§Ä CSpt¼mÄ c≠ v ]mf 
§Ä¡nSbnÂ (Ccp¼v sIm ≠p ≠m¡nb) 
th\Â¡me§fnepff hnImk¯n\v A\p 
hZ\obambn Aev]w Øew hnSp¶p. 
C{]Imcw sNbvXnsÃ¦nÂ ]mf§Ä 
hnIkn¡pIbpw, hfbpIbpw AXnsâ 
^eambn Xoh ≠nIÄ ]mfw sXÁp¶Xn\v 
ImcWamIpIbpw sN¿p¶p.

2.   c≠ v t]mÌpIÄ¡nSbnepff sSent^m¬ 
I¼nIÄ th\Â¡me¯v \ofw IqSp¶ 
Xn\mÂ hfbpIbpw XWp¸p Ime¯v 
\ofw Ipdbp¶Xn\mÂ IpdpIpIbpw 
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sN¿p¶p.Ah th\ÂIme¯v hnIkn¡m 
\pw XWp¸pIme¯v kt¦mNn¡m\pw 
A\ptbmPyamb coXnbnemWv I¼nIÄ 
C«n«pffXv.

3. Ip¸nbpsS Igp¯v Aev]w NqSm¡p¶Xp 
aptJ\, Ip¸nbpsS Igp¯nÂ CdpInbn 
cn¡p¶ I®mSn AS¸ns\ AbhpffXm¡n 
amäm³ Ignbpw. Igp¯v `mKw hnIkn¡p¶p, 
F¶mÂ AS¸v hnIkn¡p¶nÃ. CXpt]m se 
Xs¶bmWv t]\bpsS ØnXnbpw

4. hfsc NqtSm AsÃ¦nÂ XWpt¸m Dff 
{ZmhIs¯ Hcp I«nbpff I®mSn 

Sw»dnte¡v Hgn¨mÂ km[mcWbmbn 
AXv s]m«nt]mIp¶p. I®mSn Hcp \Ã 
NmeIaÃm¯Xn\mÂ NqSpfftXm, XWp 
¸pfftXm Bb Hcp {ZmhIs¯ AXn\p 
ffntebv¡v Hgn¡pt¼mÄ I®mSnbpsS 
B´c{]Xew _mly{]Xes¯¡mÄ IqSp 
XÂ hnIkn¡p¶p. C{]ImcapÅ Akam\
amb hnImk ¯n\mÂ I®mSn DSªpt]m 
Ip¶p.

{ZmhI§fnse hnImkw 
Jc ]ZmÀ°§sft¸mse, {ZmhI§fpw Ahsb 

NqSm¡pt¼mÄ KWyamb coXnbnÂ hnIkn¡p¶p. 
Hcp {ZmhI¯n\v Hcp \nivNnX hym]vXap≠ v. 
F¶meXn\v Hcp \nivNnX BIrXnbnÃ, AXn\mÂ, 
hym]vX¯nepff hnImkamWv ]cnKWn¡p¶Xv.
{ZmhI§fpsS hnImkw Jc]ZmÀ°§fpsS 
hnImks¯¡mÄ IqSpXemWv.

hmXI§fnse hnImkw 
NqSm¡pt¼mÄ Hcp hmXI¯ns³d Xm]         

\ne hÀ²n¡p¶Xn\\pkcn¨v AXns³d hym]vXw 
hÀ²n¡pIbpw AXv hnIkn¡p Ibpw sN¿p¶p. 
hmbphns\ sRcp¡n AS¨n«pff SbdpIÄ 
A[nIw NqSpff th\Â ¡me§fnÂ s]m«n 
s¯dn¡p¶p. F´psIm ≠v? AXn\pffnepff 
hmbp NqSn\mÂ hnIkn¡p¶XmWnXn\p ImcWw.

\ap¡nXns\ Hcp {]hr¯nbneqsS hniZoIcn¡mw 
Hcp Ip¸nbpsS Igp¯nÂ Dd¸n¨n«pff 

Hcp _eq¬, Ip¸nsb Hcp NqSpshffapff ]m 
{X¯nÂ hbv¡pIbmsW¦nÂ hoÀ¡p¶p.AXv 
\o¡w sN¿pIbmsW¦nÂ _eq¬ Npcp§m³ 
XpS§p¶p. NqSm¡p¶Xn\mÂ Dffnepff hmbp 
hnIkn¡p¶XmWv CXns³d {][m\ ImcWw

 {]hr¯n 4.6     R§Ä \nco£n¡p¶Xv

Hcp Zzmcapff AS¸pÅ Hcp I®mSn ^vfmkvIv 
FSp¡pI .Zzmc¯neqsS Hcp Iriamb 
I®mSn¡pgÂ sNep¯nbtijw AXnse 
Pe\nc¸v  A F¶v ASbmfs¸Sp¯pI. 
GXm\pw \nanj§Ä AXns\ NqSm¡pI. 
Pe\nc¸nÂ Hcp kvYncamb hÀ²\hv D≠ m 
Ip¶p.Pe\nc¸v {i²n¡pI.AXns\ C F¶v 
ASbmfs¸Sp¯pI.{ZmhI§Ä NqSm¡p 
t¼mÄ hnIkn¡p¶p. F¶nXv ImWn¡p¶p.
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 {]hr¯n 4.8             Rm³ sN¿p¶Xv

 {]hr¯n 4.7          Rm³ sN¿p¶Xv

F\n¡v BhiyapÅh 
Hcp t\cnb teml 
¯InSv, Hcp kqNn, 
IqSmsX Hcp 
sagpIpXncn.

 Rm³ Hcp t\
cnb teml¯InSv 
FSp¯p kqNnbpsS 
apIÄ`mK¯p Dd 
¸n¡p¶Xn\mÂ tem 
l¯InSn\v Id§p 
¶Xn\v km[n¡p¶p. 

teml¯InSns\ I¯p¶ sagp IpXncnbpsS 
apIÄ`mK¯v Rm³ hbv¡p¶p. 

 teml¯InSp kmh[m\w Id§p¶Xv 
Rm³ ImWp¶p. 

\nco£Ww: sagpIpXncn¡v apIfnepÅ hmbp 
NqSmIpIbpw Cu NqSpÅ hmbp apIfntebv¡v 
Nen¨p teml¯InSns\ Id¡pIbpw 
sN¿p¶p. 

4.7 Xm]¯nsâ ssIamäw

Xm]w FÃmbvt¸mgpw DbÀ¶ Xm]\nebnÂ \n 
¶pw Ipdª Xm]\nebntebv¡v {]hln¡p¶p. 
F¶v     \mw ]Tn̈ pIgnªp. Hcp hkvXphnÂ \n ¶pw 
asÁmcp hkvXphntebv¡v Xm] n̄sâ ssIamäw aq¶v 
hyXykvX amÀ¤§fnÂ \S¡p¶p 

Ah , 

 (i) Nme\w 

 (ii) kwhl\w, 

 (iii ) hnIncWw. 
 Nme\w 

c≠ v hkvXp¡Ä ]ckv]cw k¼À¡ 
¯nembncn¡pt¼mÄ Xm]w Hcp hkvXphnÂ \n¶pw 
asÁmcp hkvXphnte¡v HgpIp¶p. DZmlcWambn 
NqSp shff¯nen«ncn¡p¶ Hcp temlkv                 
]q¬ Pe¯nÂ \n¶pw Xm]w kzoIcn¡pIbpw 
NqSmIpIbpw sN¿p¶p. Ct¸mÄ temlkv]q 
Wns\ \n§Ä kv]Àin¨p t\m¡pIbmsW¦nÂ  
\n§Ä¡v B Xm]s¯ A\p`hn¨dnbm³ 

Ignbpw. Cu coXnbnÂ c≠ v hkvXp¡Ä t\cn«pff 
k¼À¡¯nembncn¡pt¼mÄ DbÀ¶ Xm]\n 
ebnepff hkvXphnÂ \n¶pw Xmgv¶  Xm]\n 
ebnepÅ hkvXphnte¡v Xm]w ssIamÁw 
sN¿s¸Sp¶Xns\ Xm]Nme\w F¶p ]dbp¶p.

Xm] kwhl\w 
{Zh§sf ({ZmhI§fpw , hmXI§fpw) 

NqSm¡pt¼mÄ Xm]t{kmXÊn\cnInepff 
X³am{XIÄ BZyw NqSmIpIbpw hnIkn 
¡pIbpw AXpImcWw B {ZmhI¯nsâ 
km{µXIpdbpIbpw sN¿p¶p. `mcw Ipdª 
X³am{XIÄ apIfnte¡pbcpIbpw, XWp¯ 
Xpw `mcw IqSnbXpamb X³am{XIÄ Xmtg¡p 
hcnIbpw sN¿p¶p. CXns\ Xm]kwhl\w 
F¶p ]dbp¶p. C{]Imcw Xm]kwhl\w F¶Xv 
IW§fpsS bYmÀ°¯nepff Ne\¯mÂ 
\S¡p¶ Xm]¯nsâ ssIamäw BIp¶p.

F\n¡v BhiyapÅh : Hcp I®mSn _o¡À, 

XWp¯ Pew, s]m«mjyw ]ÀamwKt\äv, ]cep 

IÄ, kv]ncnäv emw_v.

 Rm³ XWp¯ PeapÅ Hcp _o¡À 

FSp¯p AXnÂ Aev]w s]m«mjyw ]ÀamwK 

t\äv ]cepIÄ CSp¶p. Rm³ Pe¯ns\ 

kmh[m\w NqSm¡p¶p. Pe¯neqsS \ndw 

Dbcp¶Xv F\n¡v ImWm³ km[n¡p¶p.

\nco£Ww:: NqSm¡p¶Xn\mÂ PeX³ 

am{XIÄ apIfntebv¡v hcp¶p. 
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hnIncWw 
kqcy³ `qanbnÂ \n¶pw hfsc AIsebmWv F¶p am{XaÃ kqcy\pw `qan¡pw CSbnepff `qcn`mKw 

kvYehpw iq\yamWv . F¶ncn¡nepw kqcyXm]w `qanbnÂ F¯p¶p. kqcy\pw `qan¡panSbnÂ Xm]
s¯ AXneqsS hln¨psIm ≠pt]mIm³ {]tbmKkm[yamb bmsXmcp X³am{XIfpw CÃm¯Xn\mÂ 
kqcys³d Xm]w Nme\¯mtem kwhl\¯mtem `qanbntebv¡ v F¯nt¨cp¶nÃ.

 GsX¦nepw ]ZmÀ°¯nsâtbm am²ya¯nsâtbm klmbanÃmsX Xm]¯ns³d ssIamäw 
\S¡p¶ {]{Inbsb hnIncWw F¶p]dbp¶p.

IqSpXembn Adnbm³
Xm] kwhl\¯nep ≠mIp¶ hmbp {]hml§fmemWv ImäpIÄ D≠ mIp¶Xv. ]IÂ kab¯v 
Ic`mKw ISens\¡mÄ A[nIw NqSmIp¶p.IcbpsS apIfnepff NqSpff hmbp apIfnte¡v 
DbcpIbpw ISenÂ \n¶pw XWp¯ Imäv B Øew \ndbv¡m\mbn AhntSbv¡v Nen¡pIbpw 
sN¿p¶p. AXn\mÂ ]IÂ kab¯v Imäv ISenÂ \n¶pw Icbnte¡v hoip¶p.CXns\ ISÂ¡mäv 
F¶p ]dbp¶p.

cm{XnIme§fnÂ Ic ISens\¡mÄ thK¯nÂ XWp¡p¶p. ISen\p sXm«papIfnepff NqSpff 
hmbp apIfnte¡v Dbcp¶p.AhnSw \ndbv¡m\mbn XWp¯ Imäv IcbnÂ \n¶pw ISentebv¡vv 
Nen¡p¶p. AXn\mÂ cm{XnIme§fnÂ IcbnÂ \n¶pw ISentebv¡v Imäv hoip¶p. Chsb 

Ic¡mäv F¶p ]dbp¶p. 
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aqey\nÀ®bw

I. icn D¯cw sXcsªSp¯v FgpXpI:
1. hnZypXv te]\¯nÂ ]qis¸StS≠ hkvXphns\ _____ bmbn FSp¡p¶p. 
 a) ImtYmUv b) Bt\mUv c) ImtYmUv AsÃ¦nÂ Bt\mUv d) H¶panÃ

2. A[nI CeIvt{SmWpIÄ DÅ hkvXp _____ 
 a) [\NmÀÖv DÅXv  b) \yq{SÂ 

c) EWNmÀÖpÅXv  d) [\NmÀÖpw EWNmÀÖpw DÅXv

3. sXmSp¶Xpaqew Hcp hkvXphnÂ NmÀÖv D≠m¡p¶Xns\ _____ 
 a) Nme\w    b) LÀjWw  

c) t{]cWw   d) apIfnepÅ FÃmw

4. s]mXphmbn NmÀÖpÅ taL¯nsâ ASn`mK¯v DÅXv ______
 a) [\NmÀÖv b) Hcp EWNmÀÖv  c) hmbp   d) NmÀÖnÃ

5. Hcp hkvXphnsâ NqSv AsÃ¦nÂ XWp¸nsâ AfhmIp¶p. ______ 
 a) Dujvamhv b) XWp¸v  c) Dujvaam]n\n  d) Xm]w

II. hn«pt]mb `mKw ]qcn¸n¡pI.

1. sshZypXn emb\nIfneqsS IS¶pt]mIpt¼mÄ ______ amäw D≠mIp¶p.

2. sshZypXn NmÀÖv I≠dnbm\pw Af¡m\pw D]tbmKn¡p¶ D]IcWamWv ______.
3. sshZypXn {]hln¡m³ Bhiyamb H¶mWv ______. 
4. km[mcW emb\nIÄ sshZypXn IS¯nhnSp¶XmWv. A¯cw emb\nIfmWv ______, 

______ IqSmsX ______
5. sshZypXn aqew Hcp hkvXphnsâ ]pd¯v BhiyapÅ teml¯nsâ ]Sew ]qip¶XmWv 

hnZypXv te]\w. Cu {]{InbbnÂ AS§nbncn¡p¶ XXzamWv ______.
6. Xm]w sImSp¡pt¼mÄ hkvXphnsâ ______ Dbcp¶p.

7. GsX¦nepw ]ZmÀ°¯nsâtbm am²ya¯nsâtbm klmbanÃmsX Xm]¯nsâ ssIamäw 

\S¡p¶ {]{InbbmWv ______.

III.tNcpw ]Sn tNÀ¡pI

i)  an¶Â - Xm]¯nsâ ssIamäw

ii)  _elo\amb sshZypXn - ]ckv]cw BIÀjn¡p¶p

iii)  Nme\w - an¶Â NmeIw

iv)  hn]coX NmÀÖpIÄ - LEDIÄ D]tbmKn¡mhp¶XmWv.
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IV.Xmsg X¶ncn¡p¶ {]kvXmh\Isf Xncp¯pI.
1. t{iWn ]cn]Y¯nÂ\n¶pw Hcp _Ä_ns\ \o¡w sNbvXmepw aäpÅ _Ä_pIÄ {]Imin¡pw.

2. sshZypX {]hln¡m\\phZn¡p¶ ]ZmÀ°§fmWv hnZypXv tcm[nIÄ.

3. Hcp _mädnbpsS EWm{Kt¯mSv tbmPn¸n¨ncn¡p¶ XInSmWv Bt\mUv.

4. an¶epÅt¸mÄ henb XpdÊmb Øe¯neqsS IpdpsI HmSWw.

5. {ZmhI§sf¡mÄ Ffp¸w JchkvXp¡Ä A[nIw hnIkn¡pw.

V. At\zjn¨v D¯cw Is≠¯pI.

1. ip²Pew sshZypXnsb IS¯nhnSptam? CsÃ¦nÂ IS¯p¶Xn\mbn \mw F´mWv sNt¿≠Xv.

2. Hcp ÌoÂ ItkcbnÂ \n¶p sIm≠ v t{]w Ahsâ ho«nse ^yqkmb _Ä_ns\ amäm³ {ian¨p. 

Ahsâ AÑ³ Aht\mSv Hcp ac¡tkcbnÂ \nÂ¡m³ D]tZin¨p.  F´psIm≠ v?

3. sshZypXnbpsS Nme\ kz`mhs¯ ASnØm\am¡n A\ptbmPyaÃm¯Xns\ I ≠p                     
]nSn¡pI    

 1.  shffn, ¹män\w, tkmUnbw, XSn

 2.  ¹mÌnIv, Xos¸«ns¡mffn, t]¸À, ]n³

 3.  D¸p emb\n,  ip²Pew, \mc§m\ocv, sslt{Umt¢mdnIv A¾w

4. tizX Hcp ¹mÌnIv dqfdns\ AhfpsS XeapSnbnÂ Dcknbtijw t]¸À IjW§fpsS 
AcnIntebv¡v sIm ≠pt]mbn. t]¸À IjW§Ä dqfdnte¡v BIÀjn¡s¸«p. F¶mÂ 
KoX Hcp teml dqfÀ sIm ≠v CXmhÀ¯n¡m³ {ian¨t¸mÄ t]¸À IjW§Ä dqfdnÂ 
H«n ]nSn¨nÃ. CsX´psIm ≠msW¶v \n§Ä¡v hniZoIcn¡mtam ?

5. AXv inincImes¯ Hcp XWp¯ {]`mXambncp¶p. KoX ]Xnhp \S¯bv¡v t]mbn. D]
tbmK iq\yamb hkvXp¡Ä sIm≠ v D≠mb Xobv¡v Npäpw Ipd¨v BfpIÄ Ccn¡p¶Xv 
AhÄ I ≠p. F´n\mWv AhÀ A§s\ Ccn¡p¶Xv. ChnsS kw`hn¡p¶ Xm]amäw {]
{Inbsb hniZoIcn¡pI?

6. CSnbpw an¶epw sImSp¦mtämSpw IqSnb Hcp I\¯ agkab¯v hnPbv Ahsâ ktlmZc 
t\msSm¸w ho«n\pffnÂ Ccn¡pIbmbncp¶p. c≠ v taL§Ä¡nSbnep≠ mIp¶ henb 
kwL«\¯n\memWv CSnapg¡w D≠ mIp¶sX¶v hnPbv Ahsâ ktlmZct\mSv ]dªp. 
hnPbv  ]dªXv icnbmsW¶v \n§Ä hnNmcn¡p¶pt ≠m? F´psIm≠ v ?

8. sslthbneqsS thK¯nÂ s]mbvs¡m ≠ncn¡p¶ s]t{SmÄ hln¨p    sIm ≠pt]mIp 
¶ hml\§Ä ]Xnhmbn AXnt\mSv _Ôn¸n¨n«pff Hcp teml N§esb tdmUneqsS 
hen¨ng¨p sIm≠ pt]mIp¶p. AsX´n\m sW¶v \n§Ä¡v ]dbmtam?

7. Pbbv¡v Hcp ac¨{I¯nt·Â Hcp Ccp¼p hfbs¯ 
LSn¸nt¡≠ Xmbp ≠v, F¶mÂ Ccp¼phfb¯nsâ 
AtX AfhnemWv ac¨{Ihpw DffXv. hfbs¯ 
Dd¸n¡m³ \n§Ä¡v Pbsb klmbn¡mtam ?
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hnZypXvZÀiIw \n§Ä kz´ambp ≠m¡pI.

Hcp I®mSn¡p¸n, Hcp IjWw I«nbpff ImÀUv, 4 skao x1/2 skaoepff Hcp 

t\cnb Aepan\nbw XInSv , sktÃmtS¸v, sshZypXotcm[\w sNbvX 10 skao \ofapff I«nbpff 
sN¼pI¼n, Hcp No¸v, Hcp IjWw ]«pXpWn AsÃ¦nÂ ]cp¯nXpWn F¶nh FSp¡pI. Ip¸nbpsS 
hmbv`mK¯n\v tNcp¶ hn[¯nÂ. I«nbpff t]¸dnÂ \n¶pw A\ptbmPyamb Hcp hr¯mIrXnbnepff 
Hcp IjWw sh«nsbSp¡pI. I¼nbpsS c≠ {K§fnepw GItZiw Hcn©v `mK¯pff hnZypXvtcm[\
s¯ \o¡pI. I¼nbpsS Hc{Kw 900þbnÂ hfbv¡pI.t\cnb Aeqan\nbw XInSns\ aS¡n AXns\ 
Ip¸n¡pffnÂ  ImWn¨n«pffXpt]mse Xq¡nbnSpI Ct¸mÄ I¼nsb I«nbpff ImÀUnsâ 
a²y¯neqsS AXv DNnXambn ]änbncn¡¯¡h®w IS¯pI. Ct¸mÄ ImÀUns\ Ip¸n¡papIfnembn 
AXnsâ Øm\¯v ]S¯nÂ ImWn¨n«pffXpt]mse hbv¡pI. No¸ns\ \n§fpsS XeapSnbnÂ hfsc 
iàambn tXbv¡pI.Ct¸mÄ AXv NmÀÖpffXmbn¯ocp¶p.I¼nbpsS apIÄ`mK¯v No¸psIm≠ v 
sasÃ kv]Àin¨tijw AXns\ AItebv¡v sIm ≠pt]mhpI Aepan\nbw XInSns³d t\cnb CeIÄ 
hn{`win¡p¶Xv \ap¡v ImWm³ km[n¡pw. No¸nepff NmÀÖpIÄ I¼nbneqsS XInSnte¡v hln¨v 
sIm≠ph¶XmWv CXn\p ImcWw XInSnsâ c≠ v ]{X §Ä¡pw Htc NmÀÖv e`n¡p¶Xn\mÂ 
Ah ]ckv]cw hnIÀjn¡p¶p. hnZypXvZÀiIw D]tbmKn¨pff FÃm ]co£W§fpw XWp¯Xpw, 
CuÀ¸clnXhpamb Znhk§fnÂ \Ã h®w {]hÀ¯n¡p¶p F¶v HmÀ¡pI.

9. Ip«nIÄ IfnØe¯nÂ Ifn¨psIm≠ ncn¡pIbmbncp¶p. s]s«¶v BImi¯nÂ taL§Ä 
Ccp≠ p IqSn am{XaÃ AhnsS Hcp henb CSnbpw an¶epw D ≠mIpIbpw sNbvXp. Ct¸mÄ 
Ahsc´mWv sNt¿ ≠Xv?  Ip«nIÄ ..................................

 icnbmb H¶v XncsªSp¡pI.  

 a. AhcpsS hoSpIfnte¡v HmSnt¸mIWw    b. Hcp ac¯n\SnbnÂ \nÂ¡Ww 
c. AhÀ \n¶ncp¶ Øe§fnÂ¯s¶   d. N{aw ]Snªncn¡Ww ( XdbnÂ ]

  A\§msX \nÂ¡Ww        än¡nS¡Ww)  
 10. sshZypX hntÇjW kab¯v sshZypX te]\w sNt¿≠  teml¯ns\ Ft¸mgpw 

ImtYmUmbn  D]tbmKn¡p¶Xv F´psIm≠v?

11. Xo AWbv¡p¶Xn\v th≠n km[mcWbmbn \mw Pew D]tbmKn¡p¶p. F¶mÂ 
sshZypXnbpsS CSp§nb ]cn]Yw (Short Circuit) aqew D≠mIp¶ XobWbv¡m³ \mw Pew 
D]tbmKn¡p¶nÃ. F´psIm≠v?

IqSpXÂ hniZmwi§Ä¡mbn

]pkvXI§Ä: Electricity and Magnetism - D.C.Tayal-Himalaya Publishing house 1998 
 Fundamentals of physics - David Halliday, Robert Resnick and  
 Jeart Walker- John Wiley India Pvt.Ltd (2001) (Sixth edition)

sh_vsskäpIÄ:  http://www.powermasters.com/heatenergy.html 
  http://www.arvindguptatoys.com 
  http://www.kidwind.org
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