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Cu imkv{X]mT]pkvXI¯ns³d ]p\: {]kn²oIcWw \nÀÆln¡pt¼mÄ CXv ]

Tn¡p¶htcmSpw A²ym]I hrµt¯mSpw AhcpsS Bthi DÕml]qÀ®amb {]

XnIcW§Ä¡v R§fpsS lrZbw \ndª \µn {]Imin¸n¡phm³ B{Kln¡p¶p. 

 imkv{X¯nÂ Nne [mcWIÄ Imem\pkrXambn amä¯n\v hnt[bamIp¶Xn  

\mÂ ]pXnb kn²m´§fpw ]pXnb XXz§fpw XpSÀ¶pw cq]w sIm ≠psImt≠-

bncn¡p¶p. 

 imkv{X¯nse kXy§fpw [mcWIfpw (bYmÀ°ambXpw, \nKqVambXpw) 

AhbpsS DÅS¡¯nÂ \n¶pw hyXnNen¡msXXs¶ \b\at\mlcambn              

\n§Ä¡p ap¶nÂ kaÀ¸n¡m³ R§Ä {ian¡p¶p. 

 {]hÀ¯\§sf ASnØm\am¡n sIm≠ pÅ ]T\amWv (Activity based 
learning ) imkv{X]T\¯nsâ ASnØm\ambn C¶v AwKoIcn¡s¸«n«pÅXv. 

C¯cw  {]hÀ¯\§Ä ]TnXmhnsâ XpSÀ¨bmbpÅ At\zjW§Ä¡v/\n 

co£W§Ä¡v ImcWambn `hn¡p¶p. AÃmsX ]mT]pkvXI¯nepÅ 

DÅS¡hpw XXz§Ä bYmÀ°amtWm F¶v shdpsX ]cntim[n¡pIbÃ. AXn\m 

bn \ap¡v km[mcWbmbn e`yamIp¶ hkvXp¡Ä   D]tbmKn¨v hfsc Nnehv 

IpdªcoXnbnÂ  sN¿mhp¶ {]hÀ¯\§fpw ]co£W§fpsams¡bmWv 

cq]Iev]\ sNbvXncn¡p¶Xv. Cu {]hÀ¯\§sfms¡¯s¶ FÃm t]cpw 

sN¿Wsa¶ Nn´bnÂ \½Ä Ahsc  H«msI aq¶v {Kq¸pIfnembn Xncn¨p. 

� Rm³ sN¿p¶Xv - hyIvXnKXambn sNt¿≠  {]hÀ¯\§Ä   

� R§Ä sN¿p¶Xv - Hcp Iq«w ]TnXm¡Ä tNÀ¶v sNt¿≠  ]co£W§Ä 

� R§Ä \nco£n¡p¶Xv - A²ym]IÀ sNbvXp ImWn¨p sImSpt¡≠  ]co£ 

W§Ä 

aq¶mas¯ {Kq¸nepÄs¸Sp¯nbn«pÅh _p²nap«v Gdnbhtbm AsÃ¦nÂ A¯cw 

]co£W§fnÂ cmk]mZÀ°§Ä, sshZypXn apXembh ssIImcyw sNt¿-

≠Xn\mÂ hfsc kpc£nXamtbm sN¿m hp¶mXmWv. 

IqSpXembn Adnbm³ F¶ Xes¡Sn³ ]mT]pkvXI¯nÂ sImSp¯n«pÅ 

hnhc§Ä Nne Akm[mcWambtXm, ckIcamb kXy§tfm, AdnhpItfm BWv 

Ip«nIfpsS ]co£ tNmZy§fnÂ \¶pw Chsb Hgnhmt¡ ≠XmWv.  

 asämcp hn[¯nÂ hnZymÀ°nIÄ¡v ]T\w km[yam¡p¶ Hcp`mKamWv. 

aqey\nÀ®bhn`mKw hkvXpXIÄ a\Ênem¡n ]Tn¡p¶Xn\v Du¶Â                           

\evIp¶Xn\mÂ, hkvXpIÄ a\Êne¡msXbpÅ a\\s¯ ]cn]qÀ®ambn               

\ncpÕls¸Sp¯nbncn¡p¶p. ]Tn¨ Bib§fspS {]tbmKnIX, {]iv\§Ä 

\nÀ²mcW sN¿m\pÅ Ignhv DbÀ¶Xe¯nepÅ Nn´\ F¶nhsb t{]m 

Õmln¸n¡p¶p. Hmtcm tNmZy¯n\pw H¶nÂ IqSpXÂ D¯c§Ä \evIm\mIp¶ 

hn[¯nemWv tNmZy§Ä X¿mdm¡nbncn¡p¶Xv. 

 IqSpXÂ Imcy§Ä Adnbp¶Xnte¡mbn Hmtcm ]mT¯nsâbpw Ahkm\ 

`mK¯v hmbnt¡ ≠ ]pkvXI§fpw sh_vssÌpIfpw \nÀt±in¨n«p≠ v. {InbmXvaI 

\nÀt±i§fpw hnaÀi\§fpw kzmKXmÀKamWv hnetbdnb \nÀt±i§fpw AtX  

]Sn kzoIcn¡p¶XmWv. 

        {KÙ IÀ¯m¡Ä   

                                                    Sciencetextbook@gmail.com 

A²ym]I Ipdn¸v .....



PohPme§fnse sshhn[yw 1
Gähpa[nIw hnev¡s¸«n«pffXpw, ]camh[n hnhmZ§Ä¡v 

hgn sXfn¡pIbpw sNbvX ]pkvXIw GXmsW¶v \n§Ä 

¡dnbmtam? 1859 Â {]kn²oIcn¨ ‘HdnPn³ Hm^v kv]ojokv ’ 
F¶ ]pkvXIamWv. NmÄkv UmÀhn³ F¶ imkv{XÚ\mWv 

CXv cNn¨Xv. F´p sIm≠mWnXv C{X hnhmZ§Ä DbÀ¯nbXv ? 

UmÀhn³ GXm≠v ]¯phÀj§Ä¡[nIw H.M.S _oKnÄ F¶ 

I¸enÂ temI¯nse {][m\s¸« hnhn[ Zzo]pIÄ kµÀin¨v 

hnhc§Ä tiJcn¨p. `qanbnse PohPme§Ä Hcp \nebnÂ \n 

¶pw asäm¶nte¡v amdm³ Hcp tImSn hÀj¯ne[nIambn F¶v 

At±lw ]dªp. Ipc§\pw a\pjy\pw, ]q¨bpw ISphbpw 

s]mXphmb kz`mh§Ä ]¦phbv¡p¶sX´psIm≠msW¶v 

hniZoIcn¨ BZys¯  hyàn At±lambncp¶p.

	 \½psS tXm«¯nÂ ag s]¿pt¼mÄ IpanfpIÄ 

hfcp¶p F´p sIm≠v ? shffw sI«nInS¡pt¼mÄ XhfIÄ 

Icbp¶p F´psIm≠v ? ag¡papt¼ Cubmw ]mäIÄ ]

d¡p¶p F´psIm≠v ? `qanbnse PohPme§fnse ]e Xcw 

kz`mh§sf¡pdn¨dnbm³ \n§Ä¡v BImw£bntÃ ? UmÀhn 

\pw AXnXev]c\mbncp¶p. 

	 At±l¯nsâ buÆ\¯nÂ 117 C\w h≠pIÄ tiJcn¨p. 

\½psS ]pkvXI¯nÂ \½Ä abnÂ¸oen hfÀ¯mdp≠v. \ap¡v 

kphÀ® h≠pIsf hfÀ¯m³ ]äptam ? Cu `qanbnÂ C§s\ 

]eXcw D≠v.

	 F§ns\bmWv `qanbnÂ Poh³ BhnÀ`hn¨Xv ? BZyw 

D≠mb Pohn F§s\bmbncp¶p ? F§s\bmWv PohnIÄ 

Blmcw Dev]mZn¸n¨ncp¶Xv ? Ah F§s\ hfÀ¶p ? \ap¡v 

F§s\bmWv \½psS amXm]nXm¡fpambn kmayXbpffXv ? 

icocw F§s\bmWv BtcmKyIcambn kq£nt¡≠Xv ? F§s\

bmWv `£Ww Dev]mZn¸n¡m³ Ignbp¶Xv ? imkv{X¯nsâ Hcp 

imJbmb Pohimkv{Xw Cu tNmZy§Ä¡v D¯cw \evIpw.

	 Poh\pffhsb¡pdn¨pff ]T\imkv{XamWv Poh 

imkv{Xw.

	 Pohimkv{X¯nsâ c≠p imJIfmWv kkyimkv{Xhpw 

P´pimkv{Xhpw.
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PohnIfnÂ kz`mhw, {]IrXw, BIrXn, LS\ 

BlmcoXn, hmkØew F¶nhbnÂ sshhn[yw 

ImWp¶p. CXns\ ssPh sshhn[yw F¶p          ]

dbp¶p. kq£va PohnIÄ, kky§Ä, P´p¡Ä, 

hncIÄ, jUv]Z§Ä, ]£nIÄ F¶n§s\        

]e coXnbnÂ PohnIÄ ImWp¶p. \ap¡v 

kq£va PohnIsf¡pdn¨v ]Tn¡mtam ? 

{]hr¯n 1.1   	 R§Ä \nco£n¨p

e£yw: 
kq£va PohnIsf \nco£n¡pI.  

Bhiyapff hkvXp¡Ä :
��kwbpà kq£vaZÀin\n, Pew, ssXcv, 

ssÉUv. 

sN¿p¶ hn[w: 
ff �Hcp Xpffn ssXcnÂ 5 Xpffn Pew 

tNÀ¡pI. 

ffCu an{inX¯nÂ \n¶pw Hcp Xpffn 	  	

	 ssÉUn³taÂ shbv¡pI. 

ffCXns\ kwbpà kq£va ZÀin\nbneqsS 	

	 \nco£n¡pI. 

ff \½Ä \nco£n¨ Nn{Xw hcbv¡pI.

kq£va ZÀin\nbneqsS am{Xw ImWm³ ]

äp¶ PohnIsf kq£va PohnIÄ F¶p ]

dbp¶p. Ah GItImi PohnItfm _lp. tImi 

PohnItfm Bhmw. Ah hmbp, Pew, Ic, ̀ £Ww 

AsÃ¦nÂ aäp Poh\pffhbnÂ D≠mbncn¡mw. 

kq£va PohnIsf¡pdn¨pff ]T\¯n\v 

kq£vaPohimkv{Xw F¶p ]dbp¶p.

	 _mIvSocnb, sshdkv, IhI§Ä, 

BÂK, t{]mt«m tkmhIÄ XpS§nbh kq£va 

PohnIfmWv. _mIvSocnbbpw t{]mt«m tkmhbpw 

GItImi kq£va PohnIfmWv. A[nIw 

IhI§fpw, BÂKbpw _lptImi kq£va 

PohnIfmWv.

1.1.1. sshdkv
kzn³ ^vfp, ]£n¸\n, Nn¡³Kp\nb, aª 

]n¯w, _mehmXw, s]m§³ ]\n, t]¸«nhnjw, 
FbvUvkv t]mepff tcmK§fmÂ [mcmfw 

P\§Ä {]bmks¸Sp¶Xv \ap¡dnbmw.  
F§s\bmWv Cu tcmK§Ä D≠mIp¶Xv.

Ch sshdkpIfmÂ D≠mIp¶  tcmK§fmWv 
sshdkpIsf \½psS \á t\{X§fmÂ 
ZÀin¡m³ km[n¡nÃ. Chsb CeIvt{Sm¬ 
kq£va ZÀin\nbneqsS am{Xsa ImWm³ 
Ignbq. sshdkpIÄ kky§fnepw arK§fnepw              
]eXc¯nepff tcmK§Ä D≠m¡p¶p. \½Ä 
AXns\¡pdn¨v t_m[hm³amcsÃ¦nÂ Ah 
\½ntebv¡v kw{Ian¡p¶p. sshdkns\ 
¡pdn¨pff imkv{XimJsb sshtdmfPn F¶p  

]dbp¶p.

sshdkv

tcmK§Ä
sshdkpIfpsS     

t]cpIÄ

PetZmjw dnt\msshdkv

_mehmXw t]mfntbmsshdkv

s]m§³ ]\n slÀ]kv sshdkv 

]pIbne samsskIv 

tcmKw

]pIbne samsskIv 

sshdkv  (TMV)

FbvUvkv HIV

t]¸«nhnjw dm_vtUmsshdkvv

1.1 kq£va PohnIÄ
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GWÌv dkvIm, amIvkvt\mÂ F¶nhcmÂ 
1931 Â I≠p]nSn¡s¸«p. 

Nne sshdkpIÄ D]tbmK{]Z§fmWv. Ah 

P\nXI KthjW§Ä¡v D]tbmKn¡p¶p.

DZm : _mIvSocntbmt^Pv

1.1.2 _mIvSocnb

\½Ä F§s\bmWv Un]vXncnbbmepw (sXm­

≠bnÂ D≠mIp¶ Hcp Xcw tcmKw) ]tbmdnb 

bmepw (]Ãnse tcmKw) _m[n¡s¸Sp¶Xv. 

F§ns\bmWv ]mÂ ssXcmbn amdp¶Xv ? 

F§s\bmWv NhdpIÄ hfambn amdp¶Xv.

CXn\pImcWw _mIvSocnb F¶ 

kq£va PohnbmWv. _mIvSocnbsb 1675 Â                         

Bâ³ hm³eoh³tlm¡v I≠p]nSn¨p. 

_mIvSocnbsb kw_Ôn¨ imkv{XimJbv¡v 

_mIvSocntbmfPn F¶p ]dbp¶p.

_mIvSocnb D≠m¡p¶ tcmK§Ä

kky§Ä 	 - \mcI¯nse Im³IÀ tcmKw, 	

	       	   X¡mfnbnse CehmSÂ tcmKw

arK§Ä 	 - B{´mIvkv, £bw

a\pjy³	 - \ntamWnb, sSä\kv, £bw

_mIvSocnb

GItImi PohnIfnÂ `£Ww 

DffnseSp¡p¶Xv, Zl\w, iztkmÑzmkw, 

hnkÀÖ\w, hwihÀ²\hv t]mepff   FÃm           

CeIvt{Sm¬ kq£vaZÀin\n

tdm_À«v Kmtem FbnUvkv  

D≠m¡p¶ HIV 1984 Â     

I≠p]nSn¨p.

tdm_À«v Kmtem

_mIvSocnbbpsS {]tbmP\§Ä:
ff ]mens\ ssXcm¡p¶p.

ff ImÀ_mWnI amen\y§sf hnLSn¸n¨v 	

		  hfam¡p¶p. 

ff CUven, tZmi amhns\ ]pfn¸n¡p¶p.

ff ssPh hfambn {]hÀ¯n¨v Dev]mZ\w 	

		  hÀ²n¸n¡p¶p.

{]hr¯n 1.2  		  R§Ä \nco£n¨p

e£yw: kq£vaPohnIsf Xncn¨dnbpI.

Bhiyapff hkvXp¡Ä: 
�kwbpà kq£vaZÀin\n, aen\Pew, 

ssÉUv, ajn, ^nÃÀ.

sN¿p¶ hn[w: 
ff �ajn^nÃÀ D]tbmKn¨v Hcp Xpffn aen\ 

Pew Hcp ssÉUn³taÂ hbv¡pI

ff Hcp kwbpà kq£vaZÀin\n 

D]	tbmKn¨v AXns\ \nco£n¨v Nn{Xw 

hcbv¡pI.

Ipdn¸v : �{]hr¯n \S¡pt¼mÄ aen\ 

Pehpambpff k¼À¡w Hgnhm¡pI.
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GItImi 

Pohn          
- -Aao_

{]hr¯n 1.3  		  R§Ä \nco£n¨p
{]hÀ¯\§fpw B tImi¯n\mÂ  \S¯ 

s¸Sp¶p F¶ Imcyw AÛpXIcamWv.

GItImi kky§fpw  arK§fpw t{]m«nkväm 

F¶ InMvU¯nÂ DÄs¸Sp¶p.

DZm : ¢mantUmtamWmkv, Aao_, bp¥o\m, 

¹mkvtamUnbw.

1.1.3 IhI§Ä

     A[nIw IhI§fpw _lptImi PohnIfmWv. 

s]³koenbw s\mt«äw F¶ IhI¯nÂ               

\n¶mWv s]³knen³ ]ncns¨Sp¡p¶Xv. CXv 

1928 Â   kÀ AeIvkm≠À ^vsfan§v I≠p 

]nSn¨p. Nne IhI§Ä \½psS Xetbm«nbnÂ 

Xmc³  t]mepff tcmK§Ä D≠m¡p¶p.

ffkq£va PohnIÄ `qanbnse hfsc sshhn[yamÀ¶ PohnIfmWv. 

ff 70,000 Aao_Isf sIm≠v Hcp _nµp \ndbv¡m³ Ignbpw. 

ff a\pjy icoc¯nÂ am{Xw 17,000 Xc¯nepff kq£va PohnIÄ Pohn¡p¶p.

Iq¬

ac§fpsS imJ, a®v, ac¡jvW§Ä         

t]mepffhbnÂ sNdnb IpSt]mepff LS\

tbmSpIqSnb IhI§Ä ImWm³ Ignbp¶p. 

Chbv¡v Iq¬ F¶p ]dbp¶p.

1.1.4. BÂK 

 BÂKIÄ GItImi PohnIfpw _

lptImi PohnIfpamWv. Ahbv¡v lcnXIw                

DÅXn\mÂ {]Imi kwtÇjW¯neqsS kzbw 

Blmcw X¿mdm¡Ww.

DZm : ¢mantUmtamWmkv, thmÄhmIvkv, 

kvss]tdmssKd.

e£yw: IhI§sf Xncn¨dnbÂ  

Bhiyapff hkvXp¡Ä: kwbpIvX kq£va 

ZÀin\n, IhI§fmÂ _m[n¡s¸«sdm«n, 

ssÉUv, t^mÀk]vkv 

sN¿p¶ hn[w:

ff t^mÀk]vkv D]tbmKn¨v IhI§fmÂ 

_m[n¡s¸« HcpIjvWw sdm«nsb ssÉUnÂ 

shbv¡pI  

ff kwbpIvX kq£va ZÀin\nbnÂ IqSn  

\nco£n¨v  Nn{Xwhcbv¡pI

¢mantUmtamWmkv 

¢mantUmtamWmkv Nen¡p¶ GI 

tImi PohnbmWv CXv Hcp BÂKbmWv.
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\n§Ä ]pjv]n¡p¶ kky§Ä I≠n«pt≠m  

B ]pjv]§Ä F´mbnamdp¶p? \n§Ä 

^e§Ä cpNn¨n«pt≠m? sNdnb kwL§fmbn 

^e¯n\pffnÂ F´mWpffsX¶Xns\ Ipdn¨v 

NÀ¨ sN¿pI.

{]hr¯n 1.4   		 R§Ä \nco£n¨p

e£yw: �GI_oP ]{X, Zzn_oP ]{X kky§sf 

Xncn¨dnbpI.

Bhiyapff hkvXp¡Ä :

�IpXnÀ¯ Np≠ÂISe, \ne¡Se, a¡m 

tNmfw, s\Ãv.

sN¿p¶ hn[w: 

ff �IpXnÀ¯ Np≠ÂISe, \ne¡Se, 

tNmfw F¶nhbpsS BhcWw 

\o¡pI. AXnsâ _oP ]{X§sf 

thÀXncn¡pI.

R§Ä ]Tn¨Xv

ff c≠p _oP]{X§fmbnthÀ]ncn¡m³ 

]äp¶ hn¯pff kkys¯ Zzn_oP ]{X 

kkysa¶p ]dbp¶p.

ff c≠v _oP ]{Xambn thÀXncn¡m³    

]äm¯ hn¯pff kky§sf GI_oP ]{X 

kky§Ä F¶p ]dbp¶p. �
1.2. kky§Ä

am§, t]cbv¡, Aac F¶nhbpsS 

hn¯pIÄ \n§Ä FhnsS I≠n«p≠v. \½psS 

ssZ\wZn\ PohnX¯nÂ \mw ImWp¶ A[nIw 

kky§fpw aqSnb hn¯pIfpffhbmWv.

	 Nne kky§fnÂ hn¯pIÄ 

BhcWanÃmsX ]pd¯pImWp¶p. Chsb 

\Kv\_oPkky§Ä F¶p ]dbp¶p. Cu 

kky§Ä aªpaqSnb aeIfnepw XWp¯            

{]tZi§fnepw ImWp¶p.

DZm : ssk¡kv, ss]³

kq£va ZÀin\nbneqsS am{Xw ImWm³ 
Ignbp¶ BÂKIsf ssat{Im BÂKIÄ F¶p 
]dbp¶p. 

DZm: ¢mantUmtamWmkv, thmÄhmIvkv 

 \át\{X§Ä sIm≠v  ImWs¸Sp¶ 

BÂKIsf  tat{Im BÄKm F¶p ]dbp¶p.                   
Ch Ipf§fnepw, aen\Pe¯nepw ImWp¶p.

DZm : kvss]tdmssKdm

Nne BÂKIÄ a\pjy\pw, PePohnIÄ¡pw 

`£Wambn D]tbmKn¡p¶p. Ch a®ns\          

kw]pjvSam¡p¶p.

hn¯pIÄ ImWmsX Hcp kkys¯ Zzo_oP 

]{X kkyw AsÃ¦nÂ GI_oP ]{Xkkyw 

F¶p ]dbm³ IgnbpIbntÃ? AXnsâ _oP ]

{X§Ä thÀXncn¨mÂ am{Xta Chsb Xncn¨dn 

bm³ IgnbpIbptÅm ?

BÂKIÄ

hn¯pff kky§sf¡pdn¨v ¢mÊvapdnbnÂ  

Ip«nIfpambn NÀ¨ sNbvXv Nn{Xw hcbv¡pI.
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\mcpthcvhyhØ

{]hr¯n 1.5  								        Rm³ sN¿p¶p

e£yw: 
aqe hyhØ ASnØm\am¡n kky§sf hn`Pn¡pI.

Bhiyapff hkvXp¡Ä : thtcmSpIqSnb kky§Ä, ]pÃpIÄ, Pew

sN¿p¶ hn[w :
ff thtcmSpIqSnb kkyhpw Ipsd ]pÃpIfpw Rm³ tiJcn¨p.

ff Rm³ thcpIsf IgpIn.

ff thcpIÄ \nco£n¨tijw kky§sf Rm³ A, B hn`mKambn ]ncn¨p.

ff Rm³ CeIfnse kncmhn\ymks¯ \nco£n¨p.

Rm³ A\pam\n¨p : 

`mKw  Zzn_oP ]{Xkkyw (A) GI_oP ]{Xkkyw  (B)

thcv

knchn\ymkw

{]mYanI thcvhyhØ kam´c kncmhn\ymkw

PmenImkncmhn\ymkw                                       

ff hn`mKw A bnse kky§Ä¡v Xmbvthcv hyhØbpw PmenIm knchn\ymkhpw D≠v.

ff hn`mKw B bnse kky§Ä¡v \mcpthcv hyhØbpw kam´c knchn\ymkhpw D≠v.

 �       Hmtcm hn`mK¯ntâbpw aqehyhØbptSbpw knchn\ymk¯ntâbpw ]ckv]c _Ôw          

\n§Ä a\Ênem¡n.
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1.3 P´p¡Ä

\s«ÃpffXpw CÃm¯Xpw ASnØm\

s¸Sp¯n P´p¡sf \s«Ãpffh F¶pw 

\s«ÃnÃm¯h F¶pw hn`Pn¨n«p≠v.

	 BZyw \ap¡v \s«ÃnÃm¯ 

Nnehsb¡pdn¨v ]Tn¡mw.

hncIÄ :

 \mShnc, sIm¡nhnc, Dcpf³hnc                     

t]mepff hncIÄ a\pjysâ sNdpIpSenÂ 

Pohn¡p¶p. Ch a\pjy\v Zl\t¡Sv, hbdp 

thZ\, hbdnf¡w, hbänse {]iv\§Ä 

F¶nh D≠m¡p¶p. \Ãh®w ]mNIw sNbvX 

Blmchpw Xnf¸n¨ shffhpw D]tbmKn¡p¶Xv 

\½psS BtcymK¯n\v \ÃXmWv.

a®nc:
ChbpsS icocw JÞ§fmbn ImWp¶p. Ch 

a®nse ImÀ_WnI]ZmÀ°§sf `£n¡p¶p. 

Chsb IÀjIcpsS an{Xw F¶p ]dbp¶p. Cu 

Pohnsb D]tbmKn¨v hfscb[nIw a®nchfw 

X¿mdm¡p¶p≠v.

jUv]Z§Ä

sImXpIv, Cu¨, tX\o¨ t]mepff jUv]

Z§sf FÃm Øe§fnepw ImWmhp¶XmWv. 

Chbv¡v kwbpà t\{X§fp≠v. Ch D]

ImcnIfpw D]{ZhImcnIfpw BWv.

samfkv¡pIÄ: Ch arZphmb icocapff 

P´p¡fmWv. ChbnÂ ImWp¶ t]io]Z§Ä 

aµNe\¯n\v klmbn¡p¶p. Chbv¡v ]pdw 

tXmSpIÄ D≠v. DZm : \¯

F¡nt\msSÀapIÄ (apÄtXmepffh):
ChbnÂ A[nIhpw kap{ZPohnIfmWv. DZm 

: \£{X aÕyw, ISÂ shffcn ChbpsS NÀ½w 

ImÂImcnbmkv apffpIÄ sIm≠v BhcWw 

sNbvXncn¡p¶p. Cu apffpIÄ D]tbmKn¨v Ah 

i{Xp¡sf B{Ian¡p¶p. \jvSs¸« AsÃ¦nÂ 

apdnªpt]mb `mK§sf ]p\cpXv`hn¸n¡m³ 

Chbv¡pIgnbpw.a®nc

\¯

sImXpIv

Dcpf³ hnc
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Ct¸mÄ \ap¡v \s«Ãpffhsb¡pdn¨v 

t\m¡mw.

aÕy§Ä:  Ch PePohnIfmWv. icocs¯ 

BhcWw sNbvXv iÂ¡§Ä ImWp¶p. 

sNInfIfneqsS iztkmÑzmkw \S¡p¶p.

ff �CXn\v 5.5 aoäÀ \ofap≠v. Gähpw henb 
hnjkÀ¸amWv. CXnsâ Hcp Xpffn 
hnj¯n\v 30 BfpIsf sImÃm³ 
Ignhp≠v.

ff Nnehsb Hgn¨v A[nI ]m¼pIfpw 		
	 hnjanÃm¯hbmWv.

ff ]m¼pIsf sImÃp¶Xv AhbpsS hwi\m 	

	 i¯ntebv¡v \bn¡pw.

aqÀJ³

aÕyw

XhfIÄ: Ch Pe¯nepw Icbnepw Pohn¡m³ 

Ignbp¶ D`bPohnIfmWv. CuÀ¸apff 

NÀ½¯mÂ BhcWw sNbvXn«p≠v. izmk 

tImi§Ä, NÀ½w, sNInfIÄ hgn izmtkmÑzmkw 

\S¡p¶p. Ch ap«bnSp¶hbmWv.

]m¼pIÄ: Ch DcK§Ä F¶ hn`mK 

¯nÂs¸Sp¶hbmWv. izmktImi§Ä hgn Ch 

izkn¡p¶p. lrZb¯n\v aq¶dIÄ    D≠v. Ch 

ap«bnSp¶hbmWv.

cmPsh¼me

Xhf

ff \m¡p\o«m³ IgnhnÃm¯ Htc Hcp 

PohnbmWv apXe

ff A\tIm≠ F¶ temI¯nse Gähpw 

henb ]m¼v, Ipªp§sf {]khn¡p¶ 

hbmWv.	

ff apXeIÄ \nd AÔX DffhbmWv.

ff Hm´nsâ \m¡n\v AXnsâ 		

		  icocs¯¡mÄ c≠v Cc«n \ofap≠v.
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]£nIÄ:
]£nIÄ AXnsâ                    

cq]w sIm≠pw a[pcamb 

i_vZw sIm≠pw km[mcW 

bmbn {]IrXnbnseGähpw 

BIÀjIamb krjvSn 

bmWv. Ahbv¡v \med 

Ifpff lrZbw D≠v. 

Ah ap«bnSp¶hbmWv.  

AhbpsS icocw Xqhep 

B\

IfmÂ BhcWw sNbvXncn¡p¶p. iztkmÑzmkw 

izmktImi§fneqsS \S¡p¶p.

X§fpsS Ipªp§sf Du«p¶p. ChbpsS 

icocw apgph\pw tcma§Ä, tkzZ{KÙnIÄ, 

F® {KÙnIÄ F¶nh ImWp¶p.

Ipc§v, B\, hÆmÂ, ]q¨, Fen, \oe 

XnanwKew, a\pjy³ F¶nh kkvX\nIÄ¡v 

DZmlcW§fmWv.

IqSpXembn Adnbm³

ff\oeXnanwKew Gähpw henb PohnbmWv. 

CXnsâ `mcw 22 B\IfpsS `mc¯n\v 

kaamWv. CXnsâ lrZb¯n\v Hcp sNdnb 

Imdnsâ hen¸w D≠v.

ffiq\ymImi¯nte¡v Ab¨ BZys¯ arKw 

\mbbmbncp¶p. CXnsâ \maw sebvIv 

F¶mbncp¶p. CXns\ Ab¨Xv tkmhnbäv 

djybmWv.

ff]ip¡fnÂ tkzZ{KÙnIÄ aq¡nsâ D]

cnXe¯nemWv ImWp¶Xv.

ff]n³ ]pdw XdbnÂ sXm«v Dd§m³ Ignbp¶ 

Htc Hcp arKw a\pjy\mWv.

ffcq]m´cw {]m]n¨ taÂNp≠pw aq¡pamWv 

B\bpsS Xp¼nss¡. Dfn]ÃpIfmWv B\

bpsS sIm¼pIÄ.

tX³ Ipcphn 

H«I ]£n

sshhn[yamÀ¶ kky§fpw P´p¡fpw 
`qanbnep≠v. Ahkq£vaZÀin\nbneqsS ZÀin 
¡mhp¶ GI tImi Pohn apXÂ Gähpw henb 
\oeXnanwKew hscbp≠v. AhbpsS hwi\m 
i¯nÂ \n¶v Ahsb kwc£n¡pI F¶Xv 

\½psS {]YaIÀ¯hyamWv.

�apt¼m«pw, ]ndtIm«pw, hi§fnte¡pw ]d 

¡m³ Ignbp¶ Htc Hcp ]£nbmWv tX³ 

Ipcphn.

�]£nIfpsS Iq«¯nÂ H«I]£n Gähpw 
henb ap«bnSp¶p. AXn\v GXm≠v Hcp \mfn 

tIc¯nsâ hen¸w ImWmw. 

kkvX\nIÄ: 
 ChbpsS lrZb¯n\v \medIfmWv. Ch     

]mÂ {khn¸n¡p¶ {KÙnIfpsS klmb¯mÂ 
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aqey\nÀ®bw

I. icnbmbhsb sXcsªSp¯v hn«pt]mb `mKw ]qcn¸n¡pI:
1.	 __________ _mIvSocnb I≠p]nSn¨p. 
     (Bâ³hm³ eoh³tlm¡v/AeIvkm≠À ^vsfan§v)

2.	 _________ Hcp Nen¡p¶ kkzamWv.

(Aao_, ¢mantUmtamWmkv)

3.	 ________ IÀjIcpsS an{XamWv.

(temIÌv/a®nc)

4.	 __________ sshdÊn\mÂ D≠mIp¶ Hcp tcmKamWv.  
(t]mfntbm/tImfd)

5.	 s]m§³ ]\n (Nn¡³t]mIvkv) __________ \mÂ D≠mIp¶p.

(sshdÊv/IhI§Ä)

II.icnbmb D¯cw sXcsªSp¡pI :
1.	 GItImi kkyw

a) bq¥o\m			   b) Aao_		  c) ¢mantUmtamWmkv

2. a\pjy³ DÄs¸Sp¶ hn`mKw GXv ? 
     a) ]£nIÄ      		  b) kkvX\nIÄ		 c) DcKPohnIÄ

3. GXmWv \s«Ãpff Pohn

a) sPÃnaÕyw			   b) \£{XaÕyw		 c) CuÂ

4. GXmWv GI_oP ]{Xkkyw ?

a) am§				   b) N¡			  c) s\Ãv

5. Zzn_oP ]{Xkky¯nsâ {]tXyI kz`mhw F´mWv ?

a) {]mYanIthcv			  b) kam´c kncmhn\ymkw  c) \mcpthcv

III.  imkv{Xkz`mha\pkcn¨v hyXyØamb H¶ns\ XncsªSp¯v hebw hcbv¡pI :
1.  B\, hÆmÂ, ]q¨, a®nc.

(\s«Ã\pkcn¨v)

2. apXe, Ba, Xhf, aÕyw.

(Pohn¡p¶ ]cnØnXnb\pkcn¨v)

3.  sImXpIv, Cu¨, tX\o¨, aq«.

(D]tbmKa\pkcn¨v)

4. Aao_, bq¥o\, ¹mkvtamUnbw, tXÄ.

(tImiLS\b\pkcn¨v)
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IV. Rm\mcmsW¶v I≠p]nSn¨v F\n¡pNpäpw hebw hcbv¡pI.

1. 	Rm³ agbv¡ptijw {]Xy£s¸Spw. F\n¡v lcnXIw CÃ. AXpsIm≠v Rm³ shffbmbn 

ImWpw. Rm³ GItImiPohnbmsW¦nÂ, Rm³ boÌmWv. F¶mÂ Rm³ _lptImi 

PohnbmWv. BcmWp Rm³ ? (Iq¬, BÂK)

2. 	sI«nInS¡p¶ aen\Pew Fs¶ kzmKXw sN¿p¶p. a\pjyicocamWv Fsâ hmln\n. AhcpsS 

càw Fsâ `£WamWv. ImgvNbnÂ Rm³ efnXamWv. ]t£ Hcp kqNnt]mse Xpfbv¡pw. 

tcmKw Fsâ ]¦mfnbmWv. BcmWv Rm³ ? (sImXpIv, Cu¨)

3.	 Rm³ Pe¯nepw, Icbnepw Pohn¡p¶p. F¶mÂ BabÃ. Rm³ NmSpw, F¶mÂ apXebÃ. 

Fsâ NÀ½w CuÀ¸apffXmWv. Rm³ apXebÃ. BcmWv Rm³ ? (Xhf, ]m¼v)

4. 	F\n¡v ]¨ \ndamWv. Rm³ CuÀ¸apff Øe§fnÂ ImWp¶p. BcmWv Rm³?  

	 (BÂK, Hm´v)

5. 	Rm³ \of¯nÂ ImWp¶p. F¶mÂ IbdÃ. Rm³ Cgbpw, F¶mÂ hncbÃ. F\n¡v ImXpIfpw, 

ImepIfpw CÃ. F¶mÂ Rm³ ]pdw tXmepcn¡pw. BcmWv Rm³ ? (]m¼v, CuÂ)

V. FA (a): GsX¦nepw Hcp t{]mPIvSv XncsªSp¯v kaÀ¸n¡mw.

1. 	 ASp¯ RmbdmgvN cmhnse apXÂ sshIpt¶cwhsc \n§Ä ImWp¶ hnhn[bn\w 

kky§tfbpw P´p¡tfbpw ]«nIs¸Sp¯pI.

2. 	\n§fpsS hmÕey arKs¯¡pdn¨v A©phcnIÄ FgpXpI.

3. 	 tX\o¨ hfÀ¯ens\¡pdn¨pw ]«p\qÂ ]pgphfÀ¯ens\¡pdn¨papff hnhc§Ä tiJcn¨v 

FgpXpI. (t\cn«pff \nco£Ww/hmÀ¯m]{Xw/hmÀ¯IÄ/]pkvXI§Ä/hmb\ime)

4. 	\n§Ä¡p e`n¡p¶ hnhn[bn\w hn¯pIÄ tiJcn¡pI. AhbpsS t]cpIÄ FgpXpI. 

sNdnb]m{X§fnÂ hnX¨v shffw \\bv¡pI. HcmgvNbnÂ F{Xhn¯pIÄ apf¡p¶p F¶v   

\nco£n¡pI.

5. 	\n§Ä¡v CjvSs¸« ]£nbpsS Nn{Xw hc¨v \ndw sImSp¡pI. AXns\ Ipdn¨v Hcp sNdnb 

IhnX FgpXpI.

6. 	]£nIfpsS Xqhep]tbmKn¨v Hcp IcIuie hkvXp \nÀ½n¨v \n§fpsS ¢mÊv apdnbnÂ {]

ZÀin¸n¡pI.

5. \mShnc, sIm¡nhnc, a®nc, Dcpf³hnc.

	 (D]tbmKa\pkcn¨v)

6. £bw Un^vXocnb, tImfd, s]m§³]\n.

(tcmKImcWnIf\pkcn¨v)

7.  tNmfw, Icn¼v, tX§, am§.

     (hn¯nebpsS F®w A\pkcn¨v)
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VI. Xmsg sImSp¯n«pffhbv¡v D¯cw \evIpI:

1. kq£va PohnIfpsS Nne \³aIfpw Xn³aIfpw Nq≠nImWn¡pI.

2. F´psIm≠mWv a®ncsb IÀjIsâ an{Xw F¶p hnfn¡p¶Xv ?

3. Icbnepw Pe¯nepw Pohn¡m³ Xhfsb klmbn¡p¶ c≠v A\pIqe\§Ä FgpXpI ?

4. IhI§sf¡pdn¨v Hcp sNdp Ipdns¸gpXpI ?

5. GI_oP ]{Xkkyw, Zzn_oP]{X kkyw F¶nhsb F§s\ \n§Ä Xncn¨dnbpw.

VII. BtemNn¨v D¯cw XcpI:

1. 	 Hcn¡Â hfscb[nIw I≠ncp¶ Ipcphn, IgpI³, Nn{Xie`w t]mepffXv hfsc hncfamtb 

ImWp¶pffp F¶mWv am[ya§fpsS hniZoIcWw. Cu hnhcWw icnbmtWm? ImcWw XcnI.  \

ap¡o PohnIsf hwi\mi¯nÂ \n¶pw c£n¡m\mhptam ? Ahsb kwc£n¡p¶Xns\¡pdn¨v 

\n§fpsS A`n{]mbw Npcp¡n ]dbpI.

2. 	jUv]Z§fnÂ sImXpIpIfmWv tcmK§Ä ]c¯p¶hbnÂ ap³ ]´nbnÂ. 

	 a) sImXpIpISn sIm≠v ]c¡p¶ tcmK§Ä GsXÃmw?

	 b)  GsXÃmw hgnIfnÂ sImXpIpIsf \nÀ½mÀP\w sN¿m³ Ignbpw?

3. 	kky§fnÂ {]mYanI thcv hyhØbpw \mcpthcv hyhØbpw ImWmw. henb hr£§fnÂ 

GXpXc¯nepff aqey hyhØbmWv ImWp¶Xv ? ImcWw XcpI?

4. 	imkv{X ]ptcmKXn Hmtcm Znhkhpw ]pXnb hkvXp¡fpsS I≠p]nSn¯¯ntebv¡v a\pjys\ 

\bn¡p¶p. F¶mÂ a\pjy³ kq£va PohnIfmÂ _m[n¡s¸Sp¶p. ImcW§fpw XSp¡m   

\pff coXnIfpw I≠p]nSn¨v hnhcn¡pI. 

H«Iw	 {[phIcSn

 

sh_vsskäpIÄ :
http://www.en.wikipedia.org/wiki/microorganism

http://www.aravindguptatoys.com

http://www.rhs.org.uk

IqSpXÂ hniZmwi§Ä¡mbn
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{]hr¯n 1		      Rm³sN¿p¶p

ff D]tbmKiq\yamb ISemkpIÄ Rm³ 
tiJcn¨v Ahsb sNdnbIjvW§fm¡p¶p.

ff Hcp ]m{X¯nse shÅ¯nen«v Ahsb 
Ipd¨pkabw IpXnÀ¡pw.

ff Ahsb Fsâ ssIshÅbnÂ h¨v Rm³ 
RcSpw.

ff CXpt]mse t]mfn¯o³ NhdpIÄ tiJcn¨v 
taÂ]dª {]Imcw sNbvXv. Fs´¦nepw 

amäw Dt≠m F¶v Rm³ \nco£n¡pw.

Rm³ \nco£n¨Xv

_________________________
_________________________

\½psS ]cnkcw 2

NhdpIÄ

hnLSn¡p¶ amen\y§Ä 
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\½psS Npänepw ImWp¶ Imäv, {]Imiw, Ic, 

a®v, Pemib§Ä, kky§Ä, arK§Ä F¶nh 

tNÀ¶p≠mbXmWv ]cnkcw. PohPme§Ä ]

ckv]cw B{ibn¨p Pohn¡p¶Xnt\msSm¸w ]

cnkc¯pÅ Poh\nÃm¯ hkvXp¡sfbpw 

B{ibn¨p Pohn¡p¶p. AXpsIm≠v Xs¶ ]

cnkc¯nÂ D≠mIp¶ sNdnb amäw t]mepw 

PohPme§fnÂ henb BLmXs¯ D≠m¡p¶p.

	 hyhkmbnI hfÀ¨, P\kwJy hÀ²      

\hv, B[p\nI PohnX coXn, \KchXv¡cWw 

t]mepÅ ImcW§fmÂ ]cnkc aen\oIcWw 

kw`hn¡p¶p.AXv A\njvShpw, tZmjIchpamb 

^e§sf D≠m¡p¶p.

2.1. NhdpIÄ

\½psS Xnc¡n« PohXssienbmÂ [mcmfw 

NhdpIÄ IpanªpIqSp¶p. ¹mkvänIv _m 

KpIÄ, ISemkpIÄ, hm«Àt_m«nepIÄ, 

Aepan\nbw ISemkpIÄ, tNm¡teäv t]¸dp 

IÄ, ]¨¡dnIÄ, ]g§fpsS tXmepIÄ F¶nh 

D]tbmKtijw hens¨dnbp¶p. Hcp {]{InbbnÂ 

D≠mIp¶ D]tbmKiq\yamb hkvXp¡sf 

AsÃ¦nÂ ]p\cp]tbmK¯n\p ]äm¯ 

hkvXp¡sf NhdpIÄ F¶p ]dbp¶p.

	 hoSpIÄ,¢mÊvapdnIÄ,hymhkmbnI 

imeIÄ t]mepÅ Øe§fnepw sXcphv, 

N´, ISÂ¡c t]mepÅ s]mXpØe§fnepw  

NhdpIÄ IpanªvIqSp¶p.

2.2 NhdpIfpsS Xc§Ä

]cnkc aen\oIcW¯n\p ImcWamb amen\y 

§Ä c≠p Xc¯nep≠v. Ah 

ff  hnLSn¡p¶h

ff  hnLSn¡m¯h

hnLSn¡p¶ amen\y§Ä:
{]IrXnbnÂ _mÎocnb, IhI§Ä (kq£va 

PohnIÄ) a®nc F¶nhbpsS {]hÀ¯\¯mÂ 
Nne amen\y§Ä {ItaW hnLSn¡p¶p.  Chsb 
hnLSn¡p¶ amen\y§Ä F¶p ]dbp¶p.
CeIÄ,ImÀjnIamen\y§Ä, arKamen\yw, ]¨ 
¡dnIÄ,]g§Ä F¶nhbpsS Ahinãw, 
hn¯pIÄ, Ipcp¡Ä t]mepÅh hnLSn¡p¶  

hkvXp¡Ä¡v DZmlcWamWv.



hnLSn¡m¯ amen\y§Ä
\ne¯nÂ \ndbv¡p¶Xv

I¯n¨p Nm¼em¡pI
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\½psS ]cnkcw

Cu {]hr¯nbnÂ \n¶v R§Ä \nco£n¨Xv 
ISemÊv ]Ä¸mbn amdp¶psh¶pw F¶mÂ 
t]mfn¯o³ amen\yw A{]Imcw amdp¶nÃm 
F¶pamWv.
ssPhhnLS\¯n\p hnt[bamIm¯ 
NhdpIÄ

kq£va PohnbpsS {]hÀ¯\¯mÂ 

hnLSn¡m¯ amen\y§sf ssPh hnLS\¯n\v 

hnt[bamIm¯ amen\y§Ä F¶p ]dbp¶p.

DZm: ¹mkvänIv, hyhkmbnI amen\y§Ä, 

teml§Ä.

2.3 NhdpIsf \nÀamÀÖ\w sN¿p¶ coXn

amen\y§sf icnbmb coXnbnÂ \nÀ 

amÀÖ\w sNbvXnsÃ¦nÂ Ah \ne¯nÂ 

Ipanªv B{]tZis¯ B{Ian¡p¶p. ZpÀ\m 

äw D≠m¡pIbpw, tcmK§fp≠m¡p¶ kq£va 

PohnIfpsS hmkØeambn amdpIbpw sN¿p¶p. 

A§s\ B{]tZi¯p Pnhn¡p¶ P\§Ä ]

e tcmK§fmÂ _m[n¡s¸Sp¶p. AXpsIm≠v 

Xs¶ NhdpIÄ icnbmb coXnbnÂ \nÀamÀÖ\w 

sNt¿≠Xv AXymhiyamWv. Xmsg ]dbp¶ 

coXnIÄ NhdpIsf \nÀamÀÖ\w sN¿m³ D]

tbmKn¡p¶p.

1.	 \ne¯nÂ \ndbv¡pI

2.	 I¯n¨p Nm¼em¡pI

3.	 hfambn amäpI

4.	 D]tbmKw Ipdbv¡pI

5.	 ]p\cp]tbmKw

6.	 ]p\xN{IoIcW coXn 

\ne¯nÂ \ndbv¡pI:

\ne¯nÂ ImWp¶ {]IrXnZ¯amb 

IpgnIfntem, a\pjy\nÀ½nX IpgnIfntem amen\y 

§sf \nd¨v a®psIm≠v aqSp¶ coXnbmWv        

\ne¯nÂ \ndbv¡pI F¶Xv. Cu NhdpIÄ 

hÀj§tfmfw a®n\SnbnÂ InS¶v ]Xps¡ ]Xp 

s¡ AgpIn hfambn amdp¶p. Cu Øe§sf    

]nÂ¡me¯v ]mÀ¡pIfmbpw, ]qt´m«§fmbpw 

amämhp¶XmWv.

I¯n¨p Nm¼em¡pI:	
I¯n¡m³ D]tbmKn¡p¶ b{´§fp]

tbmKn¨v (C³kn\ntdäÀ) Jcamen\y§sf 
I¯n¡p¶Xn\v I¯n¨v Nm¼em¡pI F¶p    
]dbp¶p.

	 a\pjyicocamen\yw, Bip]{Xn amen\y 
§Ä (D]tbmKn¨ Huj[§Ä, hnjapÅ 
Huj[§Ä, càw, ]gp¸v) t]mepÅh 
I¯n¨v Nm¼em¡p¶ coXnbnÂ \nÀamÀÖ\w 
sN¿mhp¶XmWv. I¯n¨v Nm¼em¡pt¼mÄ      
]Icp¶ tcmK§Ä  D≠m¡p¶ tcmKmWp¡Ä 

A[nIXm]¯mÂ \in¡p¶p.



hf¡pgnhfambn amäpI:

	 kq£va PohnIfpsS {]hÀ¯\¯mÂ 

ImÀ_WnI amen\y§Ä AgpIn hfamIp¶ {]

{Inbsb hfambn amäpI F¶v ]dbp¶p.C§s\ 

In«p¶ hfw kky§Ä¡v {]IrXn hfambn 

amdpIbpw a®nsâ ^e]pjvSn hÀ²n¸n¡pIbpw 

sN¿p¶p.

D]tbmKw Ipdbv¡pI:
amen\yw krjvSn¡mXncn¡emWv amen\y         

\nÀamÀÖ\s¯¡mfp¯aw. Hcp {]mhiyw 

D]tbmKn¨v hens¨dnbp¶ hkvXp¡sf¡mÄ         

\o≠Imew CuSp \nev¡p¶ hkvXp¡Ä D]

tbmKn¡p¶XpsIm≠v CXp \ap¡v km[n¡pw. 

t_mÄt]mbnâv s]¶n\p ]Icw ajn \ndbv¡p¶ 

t]\ D]tbmKn¡p¶Xv CXns\mcpZmlcWamWv.

]p\cp]tbmKw:
Hcp {]mhiyw D]tbmKn¨ tijw hens¨dnbp¶ 

hkvXphn\v ]Icw BhÀ¯n¨v D]tbmKn¡mhp¶ 

hkvXp¡Ä ioeam¡p¶XmWv ]p\cp]tbmKw 
F¶p ]dbp¶Xv. ¹mkvänIv k©nIÄ¡p]Icw 
XpWn k©nIÄ D]tbmKn¡p¶Xv CXns\m 

cpZmlcWamWv. 
]p\xN{IoIcW coXn: 

amen\y hkvXp¡fnÂ \n¶v ]pXnb 

hkvXp¡Ä Dev]mZn¸n¡p¶ {]{InbbmWv        

]p\xN{IoIcWcoXn. ]gb hkv{X§fnÂ             

\n¶v ISemkv D≠m¡p¶Xpw, Nne ¹mkvänIv 

Dcp¡n Xdhncn¸v, ¹mkvänIv t_mÀUv, shÅw 

a®nc
_mIvSocnbbpw 

IhI§fpw

hfambn amdÂ - Nn{XklnXapÅ hnhcWw

hfam¡m\pÅ 
LSI§Ä

Pew hmbp

DW§nb CeIÄ, `£W]

ZmÀ°§Ä hfw
D]tbmKiq\yamb `£Ww
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ASn¡p¶ IpgepIÄ F¶nh D≠m¡p¶Xpw   

]p\xN{IoIcW¯n\v DZmlcWamWv.

]p\xN{IoIcWw

D]tbmKw Ipdbv¡pI

]p\cp]tbmKw

]p\xN{IoIcWw

hfambn amäpI 

I¯n¨p Nm¼em¡pI

\ne¯nÂ 

\ndbv¡pI 

2.4. NhdpIÄ \nÀamÀÖ\w sN¿p¶Xnsâ 

\\vaIÄ

ffImäv aen\oIcWw, Peaen\oIcWw, Ic aen 

\oIcWw F¶nh Ipdbp¶p.

ff {]IrXn k¼¯mb ac§Ä, teml§Ä t]m 

epÅh kwc£n¡s¸Sp¶p.

ffhr¯nbpw BtcmKy{]Zhpamb Npäp]mSv 

D≠mIp¶p. 

ffA\mhiysNehpIÄ HgnhmIp¶p.

Jcamen\y \nÀamÀÖ\ ]ncanUv

Cu ]ncanUnÂ \n¶v D]tbmKw Ipdbv¡pI 

F¶ coXnbv¡mWv NhdpIÄ \nÀamÀÖ\¯nÂ 

ap³Xq¡w sImSpt¡≠Xv F¶v A\pam\n¡mw.

X¶n«pÅ Nn{Xw ImWn¡p¶Xv Jcamen\y       

\nÀamÀÖ\¯n\mbn ]cnØnXnIambn ap³Xq 

¡w sImSpt¡≠ coXnIfmWv.

3 BÀ D]tbmKw Ipdbv¡Â, ]p\cp]tbmKw 

]p\xN{IoIcW coXn F¶nhbmWv NhdpIÄ   

\nÀamÀÖ\¯nÂ aäp ]e coXnIsf¡mfpw {]

[m\ ]¦phln¡p¶Xv.

{]hr¯n 2 		  R§Ä sN¿p¶p

ffD]tbmKiq\yamb ISemkpIÄ tiJcn¨v 

Ahsb sNdnb IjvW§fm¡n.

ffPew \nd¨ Hcp ]c¶ ]m{XsaSp¯v 

ISemkv IjW§Ä AXnÂ CSpI. Ipd¨v 

Deph tNÀ¯v Hcp Znhkw IpXnÀ¡m³ 

shbv¡pI.

ffIpXnÀ¶ t]¸À \Ãh®w Ac¨v Ipg¨ 

amhp t]mem¡pI.

ffCXp]tbmKn¨v I¸pIÄ t¹äpIÄ t]

mepÅ D]tbmK{]Zamb hkvXp¡Ä \

nÀ½n¡m³ km[n¡p¶p.

77

i
mk

v{X
w

\½psS ]cnkcw



\n§Ä¡dnbmtam?

a®nc hfw X¿mdm¡Â

NhdnSp¶ sXm«nbnÂ \n¶pw NhdpIÄ 
tiJcn¡p¶hÀ Ahsb ]p\x N{IoIcW¯n 
\mbn D]tbmKn¡p¶h, ho≠pw D]
tbmKn¡p¶h F¶p thÀXncn¡p¶p. AhÀ 
NhdpIÄ \nÀamÀÖ\w sN¿p¶Xp aqew 
BtcmKyIcamb Hcp PohnXw \bn¡m³ \s½ 
klmbn¡p¶p.

Ipd¨p Pew Xfn¡pI CXnt\msSm¸w Ipsd 

a®ncIÄ tNÀ¯ tijw ]gb XpWn sImt≠m 

DW§nb sXt§me sImt≠m aqSpI. 

\memgvNIÄ¡ptijw a®nc hfw D≠mIp 

¶Xv \ap¡v ImWm³ Ignbpw.

\n§fpsS hnZymeb¯nÂ Hcp tXm«w \nÀ 

½n¨v AXnse kky§Ä¡v hfambn a®nc hfw 

D]tbmKn¨v a®nsâ ^e]pjvSn kwc£n¡pI.

2.5 a®nc hfw X¿mdm¡Â

a®ncIsf D]tbmKn¨v ImÀ_WnI amen\y 

§sf hnLSn¸n¨v hfam¡p¶ coXnbmWv a®nc 

hfw X¿mdm¡Â. Cu {]{Inb hgn In«p¶ 

hfs¯ a®nc hfw F¶p ]dbp¶p.

hnZymeb¯nsâ ]cnkc¯n\pÅnse 

a®nc hf¡pgn:

30 sk.ao Bg¯nÂ Hcp Ipgn FSp¡pI. 

AsÃ¦nÂ Hcp acs¸«n FSp¡pI. B Ipgn 

AsÃ¦nÂ s]«nbpsS ASn`mK¯mbn Hcp he 

hncn¡pI. 1 apXÂ 2 sk.ao s]m¡¯nÂ 

a®psIm≠v \ndbv¡pI. 

AXn\p apIfnÂ Ipsd kkyamen\y§fpw 

(DW§nb CeIÄ, ]q¡Ä t]mepÅh) 

hnLSn¡p¶ amen\y§fpw hnXdpI. 

BtemNn¡pI ........ !

ffNhdpIÄ A¸t¸mÄ \o¡nbnsÃ¦nÂ 

F´p kw`hn¡pw?

ffF§s\bmWv Ah \s½ _m[n¡p¶Xv?

ffCu amen\y§sf tZmjIcaÃm¯ hkvXp 

¡fmbn \ap¡p amäm³ Ignbptam?

ffAXn\mbn \½Ä F´mWv sNt¿≠Xv?
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 aqey\nÀ®bw

I. icnbmb D¯cw sXcsªSp¡pI.

1. _____________a®nepÅ hnLSn¸n¡p¶ hkvXp¡sf hnLSn¸n¡p¶p.

	a) kp£vaPohnIÄ	 b) a®nc     	 c) ]£nIÄ    	d)   a bpw b bpw

2.  hnLSn¡m¯ hkvXphn\v Hcp DZmlcWw____________

a) ISemÊv		  b) XpWn	 c) t]mfn¯o³k©n    d) `£W]ZmÀ°w

3. hfambn amdp¶ amen\yw _________

a) I®mSn NnÃv		  b) ¹mkvänIv	 c) teml§Ä  		 d) ho«pamen\yw

4. Bip]{Xn amen\y§Ä \nÀamÀÖ\w sN¿p¶  coXn ___________

a) \ne¯nÂ \ndbv¡pI	 b) hfam¡pI  c) I¯n¨p Nm¼em¡pI   d) ]p\xN{IoIcWw

5. a®nc hfw X¿mdm¡m³ D]tbmKn¡p¶ Pohn _____________

a) Ipfb«		  b) Dcpf³ hnc c) a®nc	          d) \mShnc

ff \yqUÂlnbnse C{µ{]Ø ]mÀ¡v \new \nd¨ Øe¯mWv ]WnXncn¡p¶Xv.

ff 1862 -Â BtKmf hym]mc tafbnemWv ¹mkvänIv BZyambn ]cnNbs¸Sp¯nbXv.

ff Hcp hml\¯nÂ 30 % CÔ\w am{XamWv h≠n HmSn¡m³ D]tbmKn¡p¶Xv, 70% CÔ\w 

ImÀ_¬ tamtWmIvsskUv F¶ hnjhmXIambn ]pd¯p hnSp¶p.

ff a®nc Hcp Znhkw AXnsâ icoc `mc¯n\p kaamb Blmcw `£n¡p¶p.

ff Pq¬ 5 temI ]cnkc Zn\amWv.

ff¹mkvänIv Fcnbpt¼mÄ ssU HmIvkn³ F¶ tZmjIcamb hmXIw kzX{´amIp¶p.

hkvXpXbpsS {Ias¸Sp¯nb tiJcWw

79

i
mk

v{X
w

\½psS ]cnkcw



 IV. ]qcn¸n¡pI: 
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]p\xNw{IaWw

II. tNcpw ]Sn tNÀ¡pI.

1.	 ho«nse amen\yw                      - a) hf§Ä, IoS\min\nIÄ

2.	 hyhkmbnIamen\yw                  - b) Huj[§Ä, kqNnIÄ

3.	 ImÀjnIamen\yw                     - c) ]pI

4.	 Bip]{Xn amen\yw                  - d) ]¨¡dnIfptSbpw, ]g§fptSbpw AhinjvS§Ä

5.	 hml\amen\yw                       - e) cmkhkvXp¡Ä

III. hyXykvXamb H¶n\v hebw hc¨v ImcWw XcpI :

1. ]g§fpsS AhinjvS§Ä, ¹mkvänIv, CeIÄ, ]¨¡dnIÄ

2. I®mSn, arKamen\yw, teml§Ä, ¹mkvänIv

3. I¯n¨p Nm¼em¡pI, hfam¡pI, \ne¯nÂ \ndbv¡pI, _mjv]oIcWw
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V. �]cnkc t\m«¯nÂ \ap¡v D¯cw ]dbmtam?

1. 	hnPnbpw kpPnbpw Bdmw¢mknse hnZymÀ°nIfmWv. hnPn AhfpsS D¨`£Ww CebnÂ          

s]mXnªp sIm≠ph¶p. F¶mÂ kpPn AhfpsS D¨`£Ww Aepan\nbw ISemknÂ s]m 

XnªpsIm≠p h¶p. BcpsS {]hr¯nbmWv icnbmbXv? ImcWw FgpXpI.

2. 	ajn \ndbv¡p¶t]\ t_mÄt]mbnâv t]\sb¡mÄ D¯aw F´psIm≠v?

3. 	aZ\pw, kp[\pw _o¨nÂ t]mbn. AhÀ Ipsd _nkv¡äpIÄ, \ne¡Se, ]g§Ä F¶nh IqsS 

sIm≠pt]mbn. Ch `£n¨ tijw aZ³ _nkv¡äv s]mXnªncp¶ ISemkv, ]g§fpsS tXmÂ,    

\ne¡Se F¶nh ISÂ¡cbnÂ hens¨dnªp. F¶mÂ kp[³ AhsbÃmw AhnsS h¨n«pÅ 

Hcp amen\ys]«nbnÂ \nt£]n¨p. BcpsS {]hr¯nbmWv {]iwkmÀlw? F´psIm≠v? 

2. �Xmsg ImWn¨ncn¡p¶ amen\ys]«nIÄ \n§fpsS hnZymeb¯nsâ ]cnkc¯v Øm]n¨n«p 

s≠¦nÂ Hmtcm¶nepw \n§Ä tiJcn¡p¶ amen\y§fpsS ]«nI X¿mdm¡pI.

ssPhhnLS\¯n\p 
hnt[bamIp¶ NhdpIÄ

ssPhhnLS\¯n\v   
hnt[bamIm¯ NhdpIÄ

  1.________________________		    1.________________________

  2.________________________		    2.________________________

  3.________________________		    3.________________________
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t{]mPIvSv (]²Xn X¿mdm¡pI)

	 HcmgvN¡mew ASp¡fbnse amen\y§sf tiJcn¨v Ahsb hnLSn¡p¶ hkvXp¡Ä, 

hnLSn¡m¯ hkvXp¡Ä F¶n§s\ thÀXncn¡pI. F¶n«v Ahsb c≠pw shtÆsd IpgnIfnen«v 

a®psIm≠v aqSpI.30 Znhk§Ä¡ptijw \S¶ amä§sf Ipdn¨v Hcp hnhcWw X¿mdm¡n Xmsg 

sImSp¯ncn¡p¶ ]«nI ]qcn¸n¡pI. sNdnb kwL§fmbn NÀ¨ sN¿pI.

Ipgn 1. ]¨¡dnIÄ, ]g§fpsS tXmev, ap«t¯mSv, `£WAhinjvSw, tXbne, DW§nb CeIÄ, 		

	 ISemkv.

Ipgn2. t]mfn¯o³k©n, I®mSn NnÃpIÄ, Aepan\nbw t]¸À, \Jw, DSªIfn¸m«§Ä.

 
sh_vsskäpIÄ

http://www.indiaonestop.com/export-hazardwaste.htm
http://www.learner.org/exhibits/garbage/hazardous.html

IqSpXÂ hniZmwi§Ä¡mbn

Ipgn 30 Znhk§Ä¡ptijw

1

2

R§fpsS I≠dnbÂ:
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ssZ\wZn\ PohnX¯nÂ ckX{´w 3
Xangcinsb \n§Ä¡v Adnbmtam?  

cmhnse Dd¡w Fgpt¶Â¡p¶XpapXÂ 

hnZymeb¯ntebv¡p t]mIp¶Xphsc Xangcin 

Fs´ms¡bmWv sN¿p¶Xv?  \msaÃmw cmhn 

se Fgpt¶äv Sq¯vt]Ìv D]tbmKn¨v ]Ãv 

tXbv¡p¶Xpt]mse Ahfpw AhfpsS ]Ãv 

tXbv¡p¶p. 	

	 AhfpsS apjnª hkv{X§Ä 

Ae¡ptkm¸p]tbmKn¨v AhÄ IgpIp¶p 

Ipfn¡m\p]tbmKn¡p¶ tkm¸v D]tbmKn¨v 

AhÄ Ipfn¡p¶p. jmw]q D]tbmKn¨v AhÄ 

AhfpsS XeapSn IgpIp¶p. 

	 \msaÃmw sN¿p¶Xpt]mse Ahfpw 

Krl]mTw sN¿p¶Xn\mbn t\m«p_p¡v 

s]³knÂ, t]\, dºÀ  F¶nhbp]

tbmKn¡p¶p.  AhÄ I®mSnbpsS ap¶nÂ\n¶v 

No¸p]tbmKn¨v XeapSn  NoIn, hkv{XaWnªv  

¹mÌnIvhm«Àt_m«nenÂ PehpsaSp¯v Ah 

fpsS I®Sbpw dºÀjqkpaWnªv ssk 

¡nfnÂ  kvIqfnte¡v ]pds¸Sp¶p. CsXm 

s¡bmWv XangcinbpsS Zn\NcyIÄ. 

	 XangcinbpsS amXm]nXm¡Ä Hcp 

hoSv ]WnXpsIm≠ncn¡p¶p. AXn\mbn AhÀ 

knaâv, CjvSnIIÄ, NÃn (sNdnb Icn¦ÃpIÄ) 

Ccp¼pI¼n F¶nh hm§n¨ph¨n«p≠v. 

CXnsem¶pw X«msX hfsc {i²tbmsS 

CsXms¡ IS¶v AhÄ Smdn« tdmUnse¯n.

Xangcin D]tbmKn¨ an¡hmdpw hkvXp¡Ä 

FÃmwXs¶ cmk]ZmÀ°§fmWv. 
\½psS t]\bnÂ \mw D]tbmKn¡p¶  

ajnbpw \½psS A²ym]IÀ D]tbmKn¡p¶ 

tNm¡v  IjvWhpw FÃmw Xs¶ cmk]ZmÀ° 

§fmWv.  

	 {]IrXnbnÂ \n¶v e`yamIp¶ 

AkwkvIrX ]ZmÀ°§Ä D]tbmKn¨v 

AhbpsS  cmk KpW§sf ASnØm\s¸Sp¯n 

\½psS \nXyPohnX¯nÂ hfscb[nIw D]

Imc{]Zamb ]e hkvXp¡fpw \mw D≠m¡p¶p. 

	 \ap¡mhiyamb ]e D]Imc{]Zamb 

hkvXp¡fpw \nÀ½n¡p¶XnÂ ckX{´w hfsc 

{][m\amb Hcp ]¦v hln¡p¶p.

3.1 knaâpw AXnsâ D]tbmK§fpw:
\msaÃmt]cpw Iq«pImcpsam¯v aWÂ 

hoSp≠m¡n Ifn¨n«p≠v. aWÂ Hcp Ip¶nsâ 

cq]¯nÂ Iq\Iq«n AXnsâ apIfnÂ Hcp 

tIm«, AXntebv¡v IbdnsNÃm³ ]SnIÄ 

F¶n§s\bp≠m¡n \mw Ifn¨v ckn¨n«p≠v. 

bYmÀ° PohnX¯nÂ aWÂ am{Xap]tbmKn¨v 

A{Xsbfp¸¯nÂ Hcp hoSv \nÀ½n¡m³ \ap 

¡mIptam? 

	 Xangcin Xmakn¡p¶ hoSpw AhÄ     

]Tn¡p¶ hnZymebhpw CjvSnIsIm≠v \nÀ½n¨ 

sI«nS§fmWv C¯cw sI«nS§Ä \nÀ½n¡p¶ 

Xn\mhiyamb hkvXp¡sf ]«nIbnem¡pI.___________________________ 

___________________________ 

___________________________ 

sI«nS§Ä \nÀ½n¡p¶Xn\mhiyamb hfsc 

{][m\amb Hcp cmk]ZmÀ°amWv knaâv. 
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knaânÂ Pew tNÀ¯mÂ GXm\pw 
aWn¡qdpIÄ¡pÅnÂ AXv I«]nSn¨v Dd¸pÅ 
Hcp ]ZmÀ°ambn amdp¶psh¶v taev]dª {]hr 
¯nbnÂ\n¶pw \ap¡v a\Ênem¡m\mbn CXns\ 
knaânsâ I«]nSn¡Â (Settling of cement) 
F¶dnbs¸Sp¶p.
knaânsâ  D]tbmK§Ä

tamÀ«mÀ (Nm´v) tIm¬{Ioäv, _es¸Sp¯nb 
knaâv tIm¬{Ioäv (Reinfroced cement 
concretcrcc) F¶n§s\ hnhn[ cq]§fnÂ 
knaâv D]tbmKn¡p¶p.

tamÀ«mÀ (Nm´v)

tamÀ«mÀ (Nm´v) F¶Xv knaânÂ aWepw 
Pehpw tNÀ¯p an{inXam¡pt¶mÄ e`n¡p¶ 
I«nbpÅ Ipg¼pcq]¯nepÅ ]ZmÀ°amWv 
XdbnSp¶Xn\pw hoSpIfpsS NphcpIÄ \nÀ 
½n¡p¶Xn\pw Ah ]qip¶Xn\p sams¡ Cu 

Ipg¼p cq]¯nepÅ an{inXw D]tbmKn¡p¶p.

tIm¬{Ioäv  

knaâv , aWÂ, sNdnb Icn¦ÃpIÄ (NÃnIÄ) 
Pew F¶nhbpsS Hcp an{inXamWv tIm¬{Ioäv. 
CXv sI«nS§Ä ]me§Ä, AWs¡«pIÄ 
(AYhm) Pekw`cWnIÄ apXembh \nÀ½n 
¡p¶Xn\p]tbmKn¡p¶p. 

{]hr¯n 1 		  R§Ä sN¿p¶Xv 

1824  -Â Cw¥≠nepÅ tPmk^v Akv]nUn³ 

Fs¶mcp takvXncnbmWv knaâv \nÀ½n¨Xv.     

t]mÀ«vemânÂ ImWs¸Sp¶ Np®m¼pIÃpambn 

Cu knaân\vv  kmZriyapÅXn\mÂ At±lw Cu 

knaâns\ t]mÀ«vemâvknaâv F¶v \maIcWw 

sNbvXp. 

	 Np®m¼vIÃv, Ifna®v, Pn]vkw F¶nh 

Hcp \nivNnX A\p]mX¯neS§nbn«pÅ Hcp 

an{inXamWv knaâv. Cu an{inXs¯ NqSm¡n, 

XWp¸n¨v, s]mSn¡pt¼mÄ In«p¶ cmk]ZmÀ° 

¯ns\ knaâv F¶p]dbp¶p. Cu Nmc\ndapÅ 

s]mSn cq]¯nepÅ knaâns\ hmbpIS¡msX 

k©nIfnÂ \nd¨v hnÂ¡p¶p.

knaânÂ Aev]w Pew tNÀ¡pIbmsW¦nÂ 

F´p kw`hn¡p¶p?

e£yw: �knaânsâ {]IrXw a\Ênem¡p¶Xn 

\mbn.
R§Ä¡mhiyamb ]ZmÀ°§Ä: ISemkv 

I¸pIÄ, Ipd¨v knaâv, Pew, Hcp I¼v 

AsÃ¦nÂ I®mSn ZÞv. 

sN¿p¶ hn[w :
ff �Hcp ISemkv I¸nÂ Ipd¨v knaâv FSp¯v 

AXnÂ Bhiym\pkcWw Pew tNÀ¯v 

Hcp I¼nsâ klmbt¯msS  \¶mbn 

Cf¡pI. 

ff GXm\pw aWn¡qdpIÄ¡ptijw F´p 

amäamWv \S¶ncn¡p¶sX¶v \ap¡v \nco 

£n¡mw.

R§fpsS \nco£Ww :

______________________________

______________________________
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_es¸Sp¯nb knaâv tIm¬{Ioäv (RCC)
Dcp¡v I¼nsIm≠pÅ I¼n heIfntem 

Ccp¼pI¼nIÄ sIm≠p≠m¡nb LS\IfpsS 
tbm DÅnepw, Npäpambn tIm¬{Ioäv an{inXw \n 
d¨v I«]nSn¡m\\phZn¡pt¼mÄ \ap¡v _e 
s¸Sp¯nb knaâv tIm¬{Ioäv (RCC) e`n¡p¶p. 
CXv (RCC) hfsc Dd¸pÅXpw ZoÀLImew CuSv 
\nÂ¡p¶XpamWv.  C¯c¯nepÅ tIm¬ 
{Ioäv, AWs¡«pIÄ ]me§Ä, XqWpIÄ, 
sI«nS§fpsS taÂ¡qcIÄ F¶nh \nÀ½n 
¡p¶Xn\p]tbmKn¡p¶p. am{XaÃ Ch henb 
IpgepIÄ (ss]¸v)  Pe kw`cWnIÄ (Sm¦v) 
aen\Pe, Agp¡v (HmS) shÅ HmhpNmepIÄ 

F¶nh \nÀ½n¡p¶Xn\pw D]tbmKn¡p¶p.

___________________________

___________________________ 

Hcp ¹mkvänIv Ip¸nbnÂ (PET-t]mfn 

FYneo³sädn]vXmteäv) \mw Xnf¨ shÅw 

Hgn¡pIbmsW¦nÂ F´p kw`hn¡pw ?

___________________________

___________________________
Cu c≠v {]hr¯nIfnepw NqSm¡pt¼mÄ  

¹mkvänIv Ip¸nbpw ¹mkvänIv tlmkpw 
DcpIn arZphmbnamdp¶p. XWp¸n¡pt¼mÄ 
Ah I«nbpÅ (Dd¸pÅ) Xmbpw amdp¶p. 
C¯cw ¹mkvän¡pIsf sXÀtam¹mÌn¡pIÄ 
F¶dnbs¸Sp¶p. t]mfn¯o³ k©nIÄ, PET 
Ip¸nIÄ  PVC (t]mfnhnss\Â t¢mssdUpIÄ 
ss]¸pIÄ), _¡äpIÄ, a¤pIÄ No¸pIÄ, 
Ifn¸m«§Ä F¶nhsbÃmw D≠m¡nbncn¡p¶Xv. 
sXÀtam¹mkvän¡pIÄ sIm≠mWv. 

	 ]mNI¯n\p]tbmKn¡p¶ ]m{X§fnse 
¹mkvänIv ssI¸nSnIÄ NqSm¡pt¼mÄ DcpIp 
¶pt≠m? 

PVC ss]¸pIsf t]mse NqSm¡n \ap 
¡hsb hnIkn¸n¡m\mIptam? CÃ \ap¡v 
km[yaÃ CXn\pImcWw Ch sXÀtamskän§v 
¹mkvän¡pIfmWv. 

3.2 ¹mkvän¡pIÄ 
¹mkvän¡pIÄ F¶  ]Zw \aps¡Ãmw 

kp]cnNnXamWv I®mSn Ip¸nIfpw  Ccp¼v 

IpgepIfpw am{XamWv hfsc¡meambn D]

tbmK¯nep≠mbncp¶Xv.  C¡me¯v Ch 

sbms¡ A[nIbfhnÂ \mw ImWp¶pt≠m 

CÃ. C¶v \½Ä ¹mÌn¡v sIm≠p≠m¡nb 

hkvXp¡fmWv IqSpXembpw D]tbmKn¡p¶Xv. 

XangcinbpsS hm«Àt_m«nepw CXnÂ \n¶pw 

hyXykvXaÃ. 

	 C¡me¯v, IpgepIÄ, Ifn¸m«§Ä, 

]ehn[¯nepÅ D]IcW§Ä, FgpXm\p 

Å kma{KnIÄ (Stationeries) sshZyimkv{X 

cwK¯v D]tbmKn¡p¶ D]IcW§Ä F¶nh 

D≠m¡p¶Xn\pw  ¹mkvän¡pIÄ A[nIbfhnÂ 

D]tbmKn¡p¶p. ¹mkvän¡psIm≠p≠m¡nb 

hm«Àt_m«nepIÄ FÃmbnS¯pw hym]Iambn 

D]tbmKn¡p¶p ¹mkvän¡pw HcpXcw cmk]ZmÀ 

°amWv.

3.3 hnhn[Xcw ¹mkvän¡pIfpw D]tbmK§fpw 

sI«nS\nÀ½mW¯n\mbn XangcinbpsS 

AÑ³ Hcp ¹mkvän¡v tlmkv (Hose pipe) 
hm§n F¶mÂ  ¹mkvvänIv tlmknsâ hymkw 

ss]¸nsâ Sm¸nsâ hymks¯¡mÄ IpdhmbXn 

\mÂ At±l¯n\v AXv ss]¸nÂ LSn¸n¡m\m 

bnÃ. ¹mkvänIv tlmkns\ ss]¸nsâ Sm¸pambn 

_Ôn¸n¡m³ F´mWv sNt¿≠Xv ?
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	 sXÀtamskän§v¹mkvän¡v sIm≠v 
D≠m¡nbncn¡p¶ Hcp hkvXphns\ NqSm¡n 
arZphm¡phmt\m Dcp¡phmt\m km[yaÃ : 

DZm : t_¡sseäv, saeman³ 

	 t_¡sseäv Xm]¯nsâbpw 
sshZypXnbpsSbpw Hcp IpNmeIamWv. CXv 
C³kpteädpIÄ   (Electrical insulator) kzn¨p 
IÄ, `£Ww ]mNIw sN¿p¶ ]m{X §fpsS 
ssI¸nSnIÄ F¶nh \nÀ½n¡p¶Xn\p]
tbmKn¡p¶p. saeman³ Xo ]nSn¡m¯ Hcp ]
ZmÀ°amWv. AXpIqSmsX AXn\v DbÀ¶ Dujv 
amhns\  sNdp¯p \nÂ¡p¶Xn\pw, km[n¡pw 
AXpImcWw Ch XdbnSp¶Xn\pÅ ssSepIÄ, 
]mNI¯n\p]tbmKn¡p¶ ]m{X§Ä Xo]nSn 
¡m¯ hkv{X§Ä F¶nhbp≠m¡p¶Xn\p]

tbmKn¡p¶p. 

3.4  ¹mkvän¡pw ]cnØnXnbpw :

ssZ\wZn\ PohnX¯nÂ ¹mkvän¡pIÄ hfsc 
hym]Iambn D]tbmKn¡p¶psh¶v \aps¡Ãmw 
Adnbmhp¶XmWv. AtXkabw \½psS `qan¡v 
CXv Hcp h³ `ojWnbpamWv D]tbmKtijw 
hens¨dnbp¶  ¹mkvän¡pIÄ Xmsg]dbp¶ 

Zqjy^e§Ä D≠m¡p¶p. 

(( �	 ¹mkvän¡pIÄ PoÀ®n¡p¶hbÃ.
(( �	 Ch  agshÅs¯ a®n\pÅntebv¡v hmÀ 

¶nd§m³ A\phZn¡p¶nÃ. 

(( 	 Ch kky§fpsS hfÀ¨sb _m[n¡p¶p. 

(( ]mgmb ¹mÌnIv hkvXp¡fpsS s]m«nb 

IjvW§Ä¡pÅnÂ Pew X§n\nÂ 

¡p¶p. ChnsS sImXpIpIÄ  ap«bnSp¶p. 

CXv kmw{IanItcmK§Ä   ]c¯p¶Xn\v 

ImcWamIp¶p. 

(( CXv Pew HgpIp¶Xns\ XSbp¶p. 

(( ¹mkvänIv ]ZmÀ°§fmÂ aen\amb 

`£Ww Ign¡m\nSbmbmÂ AXv PohnIsf 

acW¯nte¡v \bn¡pw. 

(( ¹mkvänIv / t]mfn¯o³ k©nIÄ 

I¯pt¼mÄ Ah hnjapÅ  hmXI§Ä 

]pdt¯¡v hnSp¶p. Cu  hmXI§Ä 

hmbphpambn IeÀ¶v izk\ kw_Ôamb 

{]iv\§Ä D≠m¡p¶p.

	 C{]Imcw ¹mÌn¡pIÄ Ic, hmbp, Pew 

F¶nhsb aen\am¡p¶Xn\mÂ ¹mkvän¡nsâ 

D]tbmKw Hgnhmt¡≠XmWv ¹mkvän¡n\v ]Icw 

XpWn, NWw, IbÀ, IapIn³ ]mfsIm≠p≠m¡nb  

t¹äv (areca plate) F¶o kq£vaPohnIfmÂ 

hnLS\w kw`hn¡p¶ (PoÀ®n¡p¶) ]ZmÀ 

°§Ä \ap¡v D]tbmKn¡mhp¶XmWv.

3.5 I®mSnbpw AXnsâ D]tbmK§fpw:
	 I®mSn F¶ hm¡v tI«mepS³ \ap¡v 

BZyw HmÀ½bnÂ hcp¶Xv apJw t\m¡p¶ 

I®mSnbpw I®SbpamWv P\meIfnepw hml\ 

§fnepw BUw_c hnf¡pIfnepsams¡ 

I®mSn D]tbmKn¡mdp≠v. XangcinbpsS ho«n 

epw apJw t\m¡ps¶mcp I®mSnbp≠v. AhÄ 

I®Sbpw [cn¨n«p≠v. 

	 XangcinbpsS I®S t]mepÅ 

Nne I®mSnIÄ {]Imis¯ AXneqsS 

IS¶p       t]mIm\\phZn¡p¶p. F¶mÂ apJw 

t\m¡p¶ I®mSn (Plane Mirror) {]Imis¯ 

AXneqsS IS¶p t]mIm\\phZn¡p¶nÃ. 

apJw t\m¡p¶ I®mSnbpsS ]pdInembn Hcp                                       
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cmk]ZmÀ°w ]qinbncn¡p¶p. AXv {]Im 
is¯ {]Xn^en¸n¡p¶Xn\mÂ {]Xn_nw_w    

\ap¡v ImWphm³ Ignbp¶p. 
I®mSn F´psIm≠mWv \nÀ½n¨ncn¡p¶Xv? 

tkmUnbwImÀ_tWäv t]mepÅ cmk 
hkvXp¡Ä sIm≠mWv I®mSn \nÀ½n¨ncn¡p¶Xv 
taev]dª cmkhkvXp¡fpsS an{inXs¯ 
hfsc DbÀ¶ DujvamhnÂ NqSm¡pt¼mÄ 
Ah DcpIn Hcp sImgp¯ (km{µXIqSnb) 
{ZmhIap≠mIp¶p. Cu sImgp¯ {ZmhI¯ns\ 
A\ptbmPyamb A¨pIfnÂ Hgn¨v XWp¡m\\p 
Zn¡pt¼mÄ \ap¡v A`nejWobamb BIrXn 
IfnepÅ I®mSn sIm≠p≠m¡nb hkvXp¡Ä 
e`n¡p¶p DcpInb I®mSnsb hfsc thKw 
XWp¡m³ A\phZn¨mÂ AXv thK¯nÂ      
s]m«nt¸mIp¶ I®mSn (Brittle) Bbn amdp¶p. 
DcpInb I®mSnsb Xosc kmh[m\¯nÂ 
XWp¡m³ A\phZn¨mÂ AXv {]Imis¯ 
AXneqsS IS¶pt]mIm³ A\phZn¡pIbnÃ. 
AXn\mÂ DcpInb I®mSn an{inXs¯ Xosc 
kmh[m\¯ntem hfsc thK¯ntem XWp¡m 
\mbn A\phZn¡cpXv. CXns\ kmh[m\¯nÂ 
Htc tXmXnÂ XWp¡m³ A\phZn¡Ww. C{]
Imcw kmh[m\w {Iaambn XWp¸n¡p¶ coXnsb 
Xm]m\pioX\w (Annealing) F¶p ]dbp¶p. 

	 P\ÂI®mSnIÄ,  hml\§fnse P 
\meIÄ, sshZypX_Ä_pIÄ sshZyimkv{X 
cwK¯p]tbmKn¡p¶ D]IcW§Ä, Ìm³tUÀ 
Uv^vfmkvIv ]co£W¡pgepIÄ, _o¡dpIÄ, 
AfhpPmdpIÄ XpS§nb ]co£WimeIfnÂ 
D]tbmKn¡p¶ D]IcW§Ä F¶nh                  
\nÀ½n¡p¶Xn\v I®mSn h³tXmXnÂ D]
tbmKs¸Sp¶p. 

3.6 tkm¸v \nÀ½mWhpw D]tbmK§fpw:

\ntXys\ cmhnse Xangcin tSmbveäv tkm¸v 
D]tbmKn¨v Ipfn¡p¶p. Ae¡vtkm¸v (A]
amÀÖI§Ä) D]tbmKn¨v  hkv{X§Ä Igp 
Ip¶p. \½psS \nXyPohnX¯nÂ \s½bpw, 
\½psS hkv{X§sfbpw hr¯nbm¡p¶Xn\v  
\mapw ]eXc¯nepÅ tkm¸pIÄ D]tbmKn 
¡p¶p. 

Ae¡v tkm¸v, tSmbveäv tkm¸v, t__ntkm¸v, 
{ZmhItkm¸v, Huj[tkm¸vv t]mepÅ hyXykvX 
Xcw tkm¸pIÄ D]tbmK¯nep≠v. 

	 apIfnÂ¸dª FÃm¯cw tkm¸p 
Ifpw X¿mdm¡p¶Xv. HtcXcw AkwkvIrX                    
]ZÀ°§fnÂ \n¶Ã. AkwkvIrX ]ZmÀ° 
§fpsS A\p]mXhpw hyXymks¸Sp¶p. tkm¸v 
\nÀ½n¡p¶Xn\v D]tbmKn¨n«pÅ AkwkvIrX 
]ZmÀ°§fpsS t]cpIÄ tkm¸v s]mXn 
ªncn¡p¶ Ihdn\papIfnÂ tcJs¸Sp¯nbn«p­

≠mbncn¡pw.

{]hr¯n 2         R§Ä \nco£n¡p¶p

e£yw: tkm¸v X¿mdm¡p¶Xn\mbn.

R§Ä¡mhiyamb ]ZmÀ°§Ä:

�� Pew -35 mI
�� tkmUnbw sslt{UmIvsskUv -10 g
�� shfns¨® - 60 g
�� I®mSn ZÞv 

�� _o¡À

sN¿p¶ hn[w: 
Hcp _o¡dnÂ 35mI  
Pew FSp¯v AXnÂ 

10g tkmUnbw ssl 

t { U m I v s s k U v 

\¶mbn ebn¸n¡pI. emb\nsb XWp¡m\\p 

hZn¡pI. 60 g shfns¨® IptdsÈbmbn 

Cu emb\nbnÂ tNÀ¡pI. AXv Hcp Ipg¼p 

cq]¯nemIp¶Xp hsc Hcp I®mSn ZÞv D]

tbmKn¨v kmh[m\w Cf¡pI Cu an{inX¯ns\ 

Hcp Hgnª Xos¸«n¡qSn\pÅnÂ Hgn¨v 

XWp¸n¡pt¼mÄ tkm¸v e`n¡p¶p.
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\½psS ssIIfnse kq£vamWp¡Ä 
`£W ]ZmÀ°§fnÂ amen\y§fmbn IeÀ¶v 
tcmK§Ä D≠m¡p¶p. `£Ww Ign¡p¶Xn\p 
ap³]mbn \½psS ssIIsf tkm¸p]tbmKn¨v 
IgpIpIbmsW¦nÂ \ap¡v tcmKmWp_m[    
(infection) XSbmhp¶XmWv.  

	 tkm¸v F§s\bmWv X¿mdm¡nbXv? 
ho«nÂ h¨v tkm¸v X¿mdm¡m³ km[n¡ptam? 
XoÀ¨bmbpw X¿mdm¡mw. tkmUnbw sslt{UmIv 
sskUv e`n¡pIbmsWs¦nÂ \ap¡v ho«nÂ 

h¨pXs¶ tkm¸v X¿mdm¡m\mIpw. 

3.7 \mcpIÄ :
{]mNo\ a\pjyÀ kky§fpsS CeIfpw 

arK§fpsS tXmepamWv hkv{X§fmbn 

AWnªncp¶sX¶v Ncn{X]T\¯nÂ \n¶pw 

\ap¡v a\Ênem¡phm³ km[n¨p. F¶mÂ 

C¶s¯ \mKcnIXbpÅ B[p\nI imkv{X 

temI¯v hnhn[Xcw \mcpIÄ D]tbmKn¨pÅ 

BIÀjIamb tamSnbpÅ ]cnjvIrX hkv{X 

§Ä \ap¡v e`yamWv. AhsbÃmw X½nÂ 

kmZriyapÅhbmtWm? 

	 Xmsg ]dªn«pÅ ImemhØIfnÂ 

GXp Xcw hkv{X§fmWv \n§Ä [cn¡mdpÅXv. 
1.	 a¬kq¬ / ag¡mew:  			

	 ____________________
2.	 aªv (ininc) Imew :  			 

	 ____________________ 
3.	 th\Â¡mew  :   			 

	 ____________________
\Ã NqSpÅ th\Â¡me¯v \mw tIm«¬ 

hkv{X§Ä [cn¡phm³ Cãs¸Sp¶p. ininc 

Ime¯v AXnssiXy¯nÂ\n¶pw c£t\

Sp¶Xn\mbn \mw I¼nfnhkv{X§fmWv [cn¡p 

¶Xv. t]mfnsbÌÀ sIm≠p≠m¡nb IpSIfpw, 

agt¡m«pIfpw \mw D]tbmKn¡p¶p. \mw 

[cn¡p¶ hkv{X§Ä ]eXc¯nÂ DÅhbmWv. 

ChsbÃmw \ap¡v FhnsS\n¶v e`n¡p¶psh¶v 

\ap¡v t\m¡mw.

\qÂ

\mcv / 

\qeng

Fsâ \nco£Ww:

______________________________

______________________________

taÂ]dª {]hÀ¯\¯nÂ \qepIsf 
thÀXncnbv¡pt¼mÄ e`n¡p¶ t\cnb CgIsf 
\qeng AYhm \mcpIÄ (fibre)F¶p]dbp¶p. 
\mcpIsf CgtNÀ¯v NpänsbSp¡pt¼mÄ 
\qepIÄ e`n¡p¶p. \qep]tbmKn¨mWv 

hkv{X§Ä s\¿p¶Xv. 

XpWn

{]hr¯n 3                    Rm³ sN¿p¶p

e£yw: �hkv{X§fnÂ\n¶v \mcpIÄ thÀXncn 
¡p¶Xn\mbn.

R§Ä¡mhiyamb ]ZmÀ°§Ä: �Hcp 
IjvWw 

				         ]cp¯n 

				         ¯pWn

sN¿p¶ hn[w:  
ff Rm³ Hcp IjvWw ]cp¯n¯pWnsbSp¯p.�
ff �B XpWnbpsS hi§fnÂ\n¶pw kmh[m\ 
¯nÂ Hmtcm \qepIfmbn Rm³ Cf¡n 
FSp¯p.

ff �\qensâ Hcp hiw taibpsS ]pd¯v 
AaÀ¯nh¨n«v Hcp BWnbp]tbmKn¨v 
kmh[m\w \qengIsf (\mcpIÄ) 
thÀXncns¨Sp¯p.

ff �In«nb \mcpIsf Xmsg ImWp¶hn[w 

Rm³ H«n¡pw.
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3.7.1 \mcpIfpsSXc§fpw AhbpsS                 	
       D]tbmK§fpw:

 \mcpIsf Ah e`n¡p¶ t{kmXÊpIfpsS 

ASnØm\¯nÂ c≠mbn XcwXncn¨n¡p¶p.

(( {]IrXnZ¯ \mcpIÄ

(( Ir{Xna \mcpIÄ

{]IrXnZ¯ \mcpIÄ: 
     kky§fnÂ\n¶pw P´p¡fnÂ\n¶pw 
e`n¡p¶ \mcpIsf {]IrXnZ¯\mcpIÄ 
F¶p]dbp¶p. NWkky¯nsâ X≠nÂ\n¶pw 
NW\qev e`n¡p¶p. CXv k©nIÄ, IÀ«\pIÄ   
ImÀ¸äpIÄ (Nhn«psa¯IÄ) apXembh \nÀ½n 
¡p¶Xn\p]tbmKn¡p¶p.

	 ]cp¯ns¨SnbnÂ \n¶pamWv tIm«¬ 
(]cp¯n)  e`n¡p¶Xv. tIm«¬ \mcpIsf 
CgtNÀ¯v Npäpt¼mÄ ]cp¯n hkv{X§Ä \nÀ 
½nbv¡m\p]tbmKn¡p¶ \qepIÄ e`n¡p¶p. 
]cp¯n \mcnÂ AS§nbncn¡p¶ cmk]
ZmÀ°¯ns\ "skÃptemkv " F¶p ]dbp¶p.

	 tX§bpsS sXm≠nÂ\n¶v \mcpIÄ 
\o¡w sNbvXv ]eXcw {]{InbIÄ¡v 
hnt[bam¡pt¼mÄ NIncn\mcv e`n¡p¶p. NIncn 
\mcp]tbmKn¨v IbdpIÄ, Nhn«psa¯IÄ 
(ImÀs¸äpIÄ) aäp Krtlm]IcW hkvXp¡Ä 
F¶nh D≠m¡p¶p. \ap¡v ]«p\qÂ¸pgphnÂ 
\n¶v ]«pw, sN½cnbmSnsâ tcma¯nÂ\n¶pw 
I¼nfnbpw e`n¡p¶p.

Ir{Xna\mcpIÄ: 
      cmk]ZmÀ°§fnÂ\n¶v imkv{Xob 
coXnIfp]tbmKn¨v X¿mdm¡nsbSp¡p¶           
\mcpIsf Ir{Xna\mcpIÄ F¶p]dbp¶p.          
t]mfnsbÌÀ, ss\tem¬, dtbm¬ XpS§nbh 
Ir{Xna\mcpIÄ¡pÅ Nne DZmlcW§fmWv. 
Cu \mcpIÄ hkv{X \nÀ½mW¯n\p am{XaÃ 
D]tbmKn¡p¶Xv. Ah, ao³]nSn¡p¶Xn\pÅ 
heIÄ, IbdpIÄ, ]mcNyq«pIÄ apXembh 
\nÀ½n¡p¶Xn\pw D]tbmKn¡p¶p. aäv ]e 
hyhkmbimeIfnepw Ch hym]Iambn D]tbmKn 
¡p¶p.

	 {]IrXnZ¯ \mcpIfp]tbmKn¨pw Ir{Xna 
\mcpIÄ D]tbmKn¨pw \nÀ½n¨ hkv{X§sf \n 
§Ä¡v Xncn¨dnbm³ Ignbptam?

{]hr¯n 4        							       R§Ä sN¿p¶p

e£yw: hkv{X \nÀ½mW¯n\p]tbmKn¡p¶ hnhn[Xcw hkvXp¡sf Xncn¨dnbp¶Xn\mbn.

R§Ä¡mhiyamb ]ZmÀ°§Ä: �]cp¯n, I¼nfn, ]«v, t]mfnsbÌÀ F¶o XpWnIfpsS 

IjvW§Ä, Hcp BhÀ[\ I®mSn.

sN¿p¶ hn[w: 
ff �Hmtcm XpWnbpw D≠m¡nbncn¡p¶ \mcv ({]IrXnZ¯w/Ir{Xnaw) GXmsW¶v R§Ä 

Xncn¨dnªp. 
ff �R§fpsS I≠p]nSn¯§sf XmsgbpÅ ]«nIbnÂ tcJs¸Sp¯n Hmtcm XpWn IjvWs¯bpw 

sXm«v AXnsâ {]IrXw (arZphmbXmtWm /]cp]cp¯XmtWm) F¶v A\p`hn¨dnªp.

{Ia

\¼À     
D≠m¡nbncn¡p¶ 

hkvXp

\mcnsâ Xcw 

{]IrXnZ¯w/Ir{Xnaw 

\mcnsâ {]IrXw

arZp/]cp]cp¯

1 ]cp¯n

2 I¼nfn

3 ]«v

4 t]mfnsbÌÀ
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Hmtcm {Kq¸pImcpw X§fpsS \nco£W§sf 

aäp kl{Kq¸pIfpambn ]¦psh¨p. 

Cu A²ymb¯nÂ \mw X¿mdm¡nb 

hkvXp¡Ä \nÀ½n¡p¶Xn\v am{XaÃ cmk]

ZmÀ°§Ä D]tbmKn¡p¶Xv. ]Icw, \mw D]

tbmKn¡p¶ FÃm hkvXp¡fpw \nÀ½n¡p¶Xn 

\pw Ah tISpIqSmsX kq£n¡p¶Xn                 

\pw AhbpsS cpNn hÀ²n¸n¡p¶Xn\pw, \ndw 

sImSp¡p¶Xn\psaÃmw cmk]ZmÀ°§Ä D]

tbmKn¡p¶p. 

A§s\ \mw \nXyPohnX¯nÂ Blmc]

ZmÀ°§fmbn, hkv{X§fmbn ]mÀ ¸nS¯nÂ, 

KXmKX¯n\mbn, Huj[§fmbn, hnt\mZ¯n \

mbn hyhkmbimeIfnÂ FÃmwXs¶ cmk]

ZmÀ°§Ä D]tbmKn¡p¶p. Ch \½psS 

� Nne hkvXpXIÄ

ff Kh¬saâv AwKoIcn¨ BZys¯ C´y³ knaâv ^mÎdn 1914 -mam≠nÂ KpPdm¯nse t]mÀ 

_´dnÂ XpS§nb C´ym knaâv enanäUmWv. 

ff saskms¸m«manbbnÂ \S¯nb ]pcmhkvXpKthjW kÀtÆbnÂ Is≠Sp¯ I®mSn 

IjvW§fnÂ\n¶pw 3 -mw \qäm≠nse saskms¸m«manb¡mcmWv BZyambn I®mSn D]

tbmKn¨ncp¶Xv F¶Xns\ ØncoIcn¡p¶p.

ff Ct¸mÄ _tbm¹mÌn¡v F¶ Hcp ]pXnbXcw ¹mÌn¡v \nÀ½n¨p CXv kq£va PohnIfmÂ 

hnLSn¸n¡m³ Ignbp¶ Xc¯nepÅXmWv (PoÀ®n¡p¶hbmWv). 

.PohnX¯nsâ Hcp ̀ mKambn amdnbXn\mÂ Ahsb 

hfsc {i²tbmSpIqSnbpw _p²n]qÀÆhpw D]

tbmKn¨v \½psS ]cnØnXnsb kwc£nt¡≠Xv 

\½Ä Hmtcmcp¯cpsSbpw ISabmWv.

imkv{X hnhmZ kZÊv:
 hnjbw: “a\pjy³ ¹mÌn¡v I≠p]nSn¨Xv Hcp 	

             IpäamWv ” 

Ip«nIsf c≠v {Kq¸pIfnembn ]ncn¨v Cu 

hnjb¯ns\¡pdn¨v kwkmcn¡mhp¶XmWv. 

imkv{X]camb hnhc§Ä¡pw imkv{X¯nsâ 

\\vaXn\vaIÄ¡pamWv {]m[m\yw \ÂtI≠Xv. 

Hcp imkv{X A²ym]It\m AsÃ¦nÂ Hcp 

hnZymÀ°nt¡m hn[nIÀ¯mhmbn kw{Kl{]

kwKw \S¯mhp¶XmWv.
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aqey\nÀ®bw

I. icnbmb D¯cw sXcsªSps¯gpXpI:
1. {]IrXnZ¯ \mcÃm¯ H¶ns\ Xncn¨dnsªgpXpI.

(a) ]«v          		  (b) I¼nfn      (c) t]mfnsbÌÀ    (d) NWw

2. th\Â¡me¯v GXv Xc¯nepÅ hkv{X§fmWv \n§Ä sXcsªSp¡p¶Xv.

(a) ss\tem¬       	 (b) I¼nfn      (c) ]«v              (d) ]cp¯n

3. arK§fpsS tcma§fnÂ\n¶pw D≠m¡p¶ hkv{X§fmWv.

(a) I¼nfn    		  (b) ]cp¯n     (c) ]«v             (d) ss\tem¬

4. �sshZyimkv{X cwK¯v D]tbmKn¡p¶ D]IcW§Ä \nÀ½n¡p¶Xn\v ChbnÂ GXmWv hym]

Iambn D]tbmKn¡p¶Xv.

(a) t]mfnsbÌÀ	 (b) ¹mÌn¡v  	 (c) I®mSn         (d) ]cp¯n

5. �tkm¸v \nÀ½mW¯n\p]tbmKn¡p¶ {][m\s¸« cmk]ZmÀ°amWv  _____________________

�(a) �tkmUnbwsslt{UmIvsskUv	 (b) tkmUnbw AamÂKw 
(c) tkmUnbw knent¡äv		 (d) tkmUnbw ss_ImÀ_tWäv

II. hn«pt]mb `mK§Ä ]qcn¸n¡pI:

1.	� knaâv \nÀ½n¡p¶Xn\p]tbmKn¡p¶ {][m\ AkwkvIrX ]ZmÀ°§Ä 

__________________, __________________, __________________ F¶nhbmWv.

2.	 PVC bpsS hn]peoIcWw __________________ BWv.

3.	 Xo]nSn¡m¯ hkv{X§Ä \nÀ½n¡p¶Xn\v __________________ D]tbmKn¡p¶p.

4.	 I®mSnbp≠m¡m\pÅ an{inXs¯ kmh[m\¯nepw, HtctXmXnÂ {Iaambpw (Steady) 		

	 XWp¸n¡p¶ {]{Inbsb __________________ F¶p]dbp¶p.

5.	 sNSnbpsS X≠nÂ\n¶pw e`n¡p¶ \mcmWv __________________.

6.	 ]cp¯n\mcnÂ ImWs¸Sp¶ cmk]ZmÀ°amWv __________________.

III. tNcpw]Sn tNÀ¡pI:

    1. I®mSn        	 -   a. Pn]vkw

2. kzn¨v       	 -   b. knen¡ (aWÂ)

3. ssSepIÄ (HmSv)	 -   c. Ir{Xna \mcv

4. knaâv     	 -   d. t_¡sseäv

5. ss\tem¬      	 -   e.saeman³    
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IV. Nn´n¨v D¯cw \ÂIpI:

1. �]WnXpsIm≠ncn¡p¶ sI«nS§fnÂ \mw F´n\mWv Pew Xfn¡p¶Xv? Pew Xfn¨nsÃ¦nÂ 

sI«nS¯n\v F´p kw`hn¡pw? 

2. �NphcpIÄ ]qip¶Xn\pw Xd CSp¶Xn\pw \mw tamÀ«mÀ (Nm´v) D]tbmKn¡p¶p. F¶mÂ 

AWs¡«pIfpw ]me§fpw \nÀ½n¡phm³ \mw 

_________________ D]tbmKn¡p¶p. Ch c≠pw 

X½nepÅ hyXymk§Ä I≠p]nSn¡pI?

3. �X¶n«pÅ Nn{X¯nÂ ]mNI¯n\p]tbmKn¡p¶                   

]m{X§fnÂ X F¶v ASbmfs¸Sp¯nbncn¡p¶ `mKw 

GXmWv?. CXv D≠m¡m³ FSp¯ ]ZmÀ°w F´mWv? 

F´psIm≠mWv B ]ZmÀ°w D]tbmKn¨ncn¡p¶Xv?. CXv 

GXv Xcw hkvXphmWv? 

4. �kzn¨pIfpw hm«Àt_m«nepIfpw ¹mÌn¡v sIm≠mWv D≠m¡p¶sX¶v \n§Ä¡dnbmw. 

¹mÌn¡pIfpsS hIt`Z§sf ASnØm\am¡n \n§fnhsb GXv hn`mK§fnembn Xcw 

Xncn¡pw?

5. �aªp Ime¯v I¼nfnkzäÀ [cn¡p¶Xn\v ]Icw ct≠m aqt¶m hkv{X§Ä H¶n\papIfnÂ 

H¶mbn [cn¡pt¼mÄ \n§Äs¡´p tXm¶p¶p? F´psIm≠v?

6. �\mw \nXy PohnX¯nÂ D]tbmKn¡p¶ cmk]ZmÀ°§Ä D]Imc{]Zambhbpw ]cnØnXnsb 

aen\oIcn¡m¯hbpw BsW¶v \n§fpsS kz´w hm¡pIfnÂ hnhcn¡pI.

7. ¹mÌn¡pIÄ '`qanbnse Poh\v Hcp h³ `ojWnbmWv ' F§s\? 

8. Xmsg sImSp¯n«pÅhsb Xcw Xncn¡pI:

	 NWw, ss\tem¬, ]«v, ]cp¯n, t]mfnsbÌÀ, I¼nfn - XcwXncn¡m\pÅ ImcWw \ÂIpI.

9. �I®mSn \nÀ½n¡p¶thfbnÂ DcpInb I®mSn an{inX¯ns\ hfsc thK¯ntem hfsc 

kmh[m\¯ntem XWp¸n¡m³ ]mSnÃ. F´psIm≠v? AXn\p ]Icw F´mWv sNt¿≠Xv?

V.t{]mPÎv :

1. �sXm«Sp¯pÅ Hcp sI«nS \nÀ½mW Øew kµÀin¡pI. Xmsg sImSp¯n«pÅ hnhc§Ä 

tiJcn¨v AhbpÄs¸Sp¯n Hcp hnhcWw X¿mdm¡pI.

i)   \nÀ½mW¯n\p]tbmKn¡p¶ hkvXp¡fpsS ]«nI.

ii)  tIm¬{Ioäv X¿mdm¡p¶ coXn.

X
X

X
X

X
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IqSpXÂ hniZmwi§Ä¡mbn

iii) ��XdbnSp¶Xn\pw, taÂ¡qc \nÀ½n¡p¶Xn\pw D]tbmKn¡p¶ knaâv an{inXw.

2. �\n§fpsS hnZymeb ]cnkchpw AXnsâ Npäp]mSpw HcmgvN \nco£n¡pI. XmsgsImSp¯n«pÅ 

hnhc§Ä tiJcn¨v \n§fpsS ¢mÊnÂ AhXcn¸n¡pI.

i)   \n§fpsS ¢mÊnsâbpw, hnZymeb¯nsâbpw AXnsâ ]cnkc¯pw IpanªpInS¡p¶ 	

	     ¹mÌn¡v ]ZmÀ°§Ä GsXms¡bmWv ?  

ii)  Ah F§s\bmWv AhnsS Ip¶pIqSnbXv ?

iii) �\n§fpsS hnZymebw Hcp ¹mÌn¡v hnapà taJebmbn amäm³ Fs´ms¡ \S]SnIÄ 

FSp¡m³ \n§Ä¡v km[n¡pw ?
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{]Imiw 4
Keoentbmsb¡pdn¨v \n§Ä tI«n«pt≠m? CäenbnÂ P\n¨ 

Hcp {]ikvX\mb imkv{XÚ\mbncp¶p At±lw. BZnaIme¯v 

`qan \nÝeambncp¶psb¶pw, kucbqY¯nsâ tI{µ¯nÂ 

Bbncp¶psb¶pw P\§Ä hnizkn¨ncp¶p. tIm¸À\n¡knsâ 

A`n{]mb¯nÂ ̀ qan \nÝeambncp¶nÃ. ̀ qan AXnsâ kz´w A¨pX­

≠nÂ {`aWw sN¿pIbpw, kqcys\ NpäpIbpw sN¿p¶p. Keoentbm 

Xsâ ]co£W§fneqsS Cu Bibs¯ sXfnbn¨p.

	 1609 Â Keoentbm sSekvtIm¸v I≠p]nSn¡pIbpw 

AXneqsS \£{X§Ä, {Kl§Ä, N{µ³ XpS§nbhsb \nco 

£n¡pIbpw sNbvXp.KeoentbmbpsS \nKa\{]Imcw kqcy³ Hcp 

\£{XamWv. FÃm \£{X§fpw kqcys\ t]msebmWv. F¶mÂ 

N{µ³ tKmfmIrXnbnemWv.

	 KeoentbmbpsS I≠p]nSn¯amb sSekvtIm¸v aqeamWv 

\ap¡v kucbqYs¯¡pdn¨v IqSpXembn Adnbphm³ IgnªXv. 

sSekvtIm¸v I≠p]nSn¡s¸«v 400 hÀj§Ä ]qÀ¯nbmbXv {]

amWn¨v 2009 mw hÀjw _lncmImihÀjw Bbn BtLmjn¡s¸«p.

	 KeoentbmbpsS I≠p]nSn¯s¯ XpSÀ¶v C¶v \mw 

imkv{X¯nsâ FÃmtaJeIfnepw apt¶dnsIm≠ncn¡pIbmWv. 

Ct¸mÄ \mw {]Imis¯¡pdn¨v Adnbm³ t]mhpIbmWv. 

ImgvNbnÃm¯hÀ F§s\bmWv \S¡p¶sX¶v \n§Ä 

Ft¸msg¦nepw AXnibn¨n«pt≠m \½psS Iq«pImcpambn tNÀ¶v 

Hcp {]hr¯n sNbvXv CXv \ap¡v a\Ênem¡mw.

Keoeetbm

Keoentbm D]tbmKn¨ 

sSekvtIm¸v Ct¸mÄ 

Cäenbnse ^vtfmd³kv F¶ 

]«W¯nep≠v.

{]hr¯n 1	 	

(( ¢mknse apgph³ Ip«nItfbpw c≠pt]À hoXapÅ {Kq¸pIfmbn Xcw Xncn¡pI. 

(( Hcp hnZymÀ°nbpsS I®pIÄ XqhmesIm≠v sI«n, Ahsâ klmb¯n\v asämcp hnZymÀ°n 

IqsS t]mtI≠XmWv. 

(( hnZymÀ°ntbmSv Hcp hkvXphnepw X«msX ¢mkv apdnbneqsS \S¶v hcm³ Bhiys¸SpI. 

((AtX kabw Htcm hkvXphnepw kv]Àin¨v AXnsâ BIrXn, hen¸w, kz`mhw F¶nh 

Adnbm\pw Bhiys¸SpI. 
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((  	 hnZymÀ°nIsf ¢mÊv apdnbpsS ]pdt¯bv¡v t]mIm\pw hnhn[ iÐ§sf hyàambn 		

	 {i²n¡m\pw \nco£n¡m\pw Bhiys¸SpI.

(( aäp hZymÀ°nItfmSpw CXvt]mse sN¿m³ Bhiys¸SpI. 

(( �Ip«nIÄ¡v sNdnb {Kq¸pIfmbn NÀ¨ sN¿m\pw AhcpsS A\p`h§sf ]¦phbv¡m    

\pw Ahkcw \ÂIWw. 

4.1 {]Imi¯nsâ t{kmXkpIÄ

\½psS \nXyPohnX¯nÂ \mw At\Iw 

hkvXp¡sf ImWmdp≠v. F§s\bmWv \mw 

Ahsb ImWp¶Xv? \n§Ä CXns\¡pdn¨v 

Ft¸msg¦nepw Nn´n¨n«pt≠m? hkvXp¡sf 

ImWm³ \ap¡v {]Imiw BhiyamWv. {]Imiw 

\ÂIp¶ hkvXp¡sf {]Imi t{kmXkpIÄ 

F¶p hnfn¡p¶p. 

	 {]Imi t{kmXkpIÄ c≠p Xc¯nep≠v. 

{]IrXnZ¯hpw, Ir{Xnahpw. {]mYanIhpw, {]

IrXnZ¯hpamb {]Imi¯nsâ t{kmXkmWv 

kqcy³. a\pjy \nÀ½nXambNne hkvXp¡fpw 

{]Imis¯ DXv]mZn¸n¡p¶p. Chsb Ir{Xna {]

Imit{kmXkpIÄ F¶phnfn¡p¶p.

	 ]IÂkab¯v kqcy{]Imi¯nsâ 

klmb¯mÂ \ap¡v ImWm³ km[n¡p¶p. 

F¶mÂ cm{XnbnÂ sshZypX _Ä_v, tSmÀ¨v, 
sagpIpXncn XpS§nbhbpsS klmb¯mÂ 
\ap¡v ImWm³ km[n¡p¶p. kzbambn {]
Imis¯ DÂkÀPn¡p¶ hkvXp¡sf {]
Imin¡p¶ hkvXp¡Ä (Luminous bodies) 
F¶p hnfn¡p¶p.

	 \½psS ¢mÊv apdnbnepÅ tai, 
Itkc, _p¡v, »m¡vt_mÀUv F¶nh                                     
{]Imis¯ DÂkÀÖn¡p¶pt≠m? CÃ.                 
]ns¶ F§s\bmWv \mw Ahsb ImWp¶Xv. 
tai, Itkc XpS§nb hkvXp¡sf \ap¡v 
ImWm³ Ignbp¶Xv. {]Imin¡p¶ hkvXp 
¡fmb kqcy³, tSmÀ¨v, XpS§nbhbnÂ \n 
¶pÅ {]Imiw AhbnÂ X«nbXn\ptijw 
\½psS I®pIfnÂ ]Xn¡pt¼mgmWv. tai, 
Itkc XpS§nb hkvvXp¡Ä kzbambn {]
Imis¯ DÂkÀÖn¡p¶nÃ. kzbambn {]
Imiw DÂkÀÖn¡m¯ C¯cw hkvXp¡sf 
{]Imin¡m¯ hkvXp¡Ä (non-Luminous) 
F¶p hnfn¡p¶p.

{]IrXnZ¯amb {]Imi t{kmXkpIÄ

kqcy³ an¶man\p§v PÃnaÕyw

Nn½n\n hnf¡v

Ir{Xnaamb {]Imi t{kmXkpIÄ

F® hnf¡v Ae¦mc hnf¡v
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Hcp hkvXphns\ ImWp¶Xn\mbn 

Xmsg¸dbp¶h BhiyamsW¶v \mw a\

Ênem¡p¶p.

ff Hcp {]Imi t{kmXkv

ff ImWp¶Xn\pÅ hkvXp

ff I®pIÄ

      \n§Ä¡v Adnbmtam? 

ÌÌ N{µ³ Xnf§p¶Xmbn ImWp¶psh¦nepw CsXmcp 
{]Imin¡p¶ hkvXphÃ. kqcy\nÂ \n¶pÅ {]Imis¯ 
kzoIcn¨n«mWv CXv Xnf§p¶Xv.

ÌÌ kqcy{]Imiw `qanbnÂ F¯p¶Xn\v 8 an\näpIfpw 20 
sk¡âpIfpw FSp¡p¶p.

ÌÌ \Kv\ t\{X§Ä D]tbmKn¨v \mw kqcys\ t\cn«v t\m¡m³ 
]mSnÃ. CXv Nnet¸mÄ I®n\v tZmjw D≠m¡mw.

4.2 {]Imi¯nsâ t{]£Ww 
F§s\bmWv {]Imiw k©cn¡p¶Xv?

{]hr¯n 2		
\ap¡v Hcp NmÀ«v t]¸À FSp¡mw. CXns\ knen≠À cq]¯nÂ aS¡n AXneqsS ¢mkv 

apdn¡pÅnÂ sh¨n«pÅ sagpIpXncn AsÃ¦nÂ aäp hkvXp¡sf \nco£n¡pI.knen­

≠dmIrXnbnepÅ t]¸dns\ Aev¸w hf¨v  AXns\ \nco£n¡pI. t]¸À knen≠dn\v ]Icambn 

¹mÌnIv AsÃ¦nÂ dºÀ IpgepItfbpw D]tbmKn¡mw.

t]¸À knen≠À t\sc h¨t¸mÄ \n§Ä¡v hkvXphns\ ImWm³ Igntªm? AtXm 

hfªncp¶t¸mgmtWm ImWm³ IgnªXv? \n§fpsS \nco£Ww FgpXpI. 
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
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{]hr¯n.3								       R§Ä sN¿p¶p

e£yw : {]Imi¯nsâ ]mX Adnbm³

BhiyapÅ hkvXp¡Ä :tSmÀ¨v, sseäv, Ìmâv, D]tbmKn¨  c≠v UÌdpIÄ  

sN¿p¶ hn[w:   �

(( \½psS ¢mkv apdnbpsS `n¯nbnÂ {]Imiw ]Xn¡¯¡coXnbnÂ tSmÀ¨v sseäns\ 

Dd¸n¡pI.

(( tSmÀ¨n\pw `n¯nbv¡pw CSbnepÅ Zqcw IpdªXv Bdv apXÂ ]¯v ASn hsc 

Bbncn¡Ww.

(( D]tbmKn¨v Ignª c≠v UÌdpIsf FSp¡pI.

(( UÌdnepÅ s]mSnIÄ `n¯n¡pw, tSmÀ¨dn\pw CSbnÂ hog¯¡coXnbnÂ Ahsb X½nÂ 

X«pI.

(( tNm¡v s]mSnbneqsS {]Imiw IS¶v t]mIpt¼mgpÅ  {]Imi¯nsâ ]mX \ap¡v \nco 

£n¡mw.

(( \½psS \nco£W§sf {Kq¸v Xncnªv NÀ¨ sNbvXv ImcW§Ä I≠p]nSn¡m³ {ian¡mw.

\nKa\w  	

__________________________________________________________
__________________________________________________________
__________________________________________________________

{]Imiw t\À ]mXbneqsS k©cn¡p¶psh¶v Cu {]hr¯n Dd¸n¡p¶p.

apIfnÂ sImSp¯n«pÅ {]hr¯nbnÂ {]Imiw AsÃ¦nÂ hkvXphns\ ImWm³ Ignbp¶Xv knen­

≠À t\sc ]nSn¡pt¼mgmWv. knen≠À hf¨v ]nSn¡pt¼mÄ sagpIpXncnbpsS {]Imiw AsÃ¦nÂ 

hkvXphns\ ImWm³ IgnªnÃ. {]Imi¯nsâ EPptcJ {]kcWw F¶ kz`mh¯memWnXv.  
  

4.2.1 kq£vakpjnc Iymad

\ap¡v Hcp kq£vakpjnc Iymad \nÀ½n 

¡mtam?

(( H¶nsâbpÅnÂ asäm¶v F¶ coXnbnÂ (H¶v 
sNdpXpw asäm¶v hepXpw) c≠p ImÀUv    
t_mÀUv s]«nIsf FSp¡pI.

(( henb s]«nbpsS Hcp his¯ Iodn Xpd¶v 
shbv¡pI.

(( henb s]«nbpsS FXnÀhi¯v a²y`mK¯mbn 
Hcp sNdnb kpjncw CSpI. (hyàamb {]
Xn_nw_w e`n¡p¶Xn\mbn kpjncw hfsc  

sNdpXmbncn¡Ww).

(( sNdnb s]«nbpsS Hcp hi¯v NXpcmIrXnbnÂ 

Hcp `mKw apdn¨v amäpI

(( Hcp HmbnÂ t]¸dns\ DÅnÂ H«n¡pI.

(s{Sbvkn§v t]¸dpw D]tbmKn¡mhp¶XmWv)

(( H«n¨ncn¡p¶ s{Sbvkn§v t]¸dns\ 

ImW¯¡coXnbnÂ sNdnb s]«nbpsS 

atähi¯v Hcp kpjncw CSpI. 

((kpjncapÅ henb s]«nbpsS DÅnÂ 

apt¶m«pw ]nt¶m«pw Nen¸n¡p¶ coXnbnÂ 

sNdnb s]«nsb hbv¡pI.
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\ap¡v BkzZn¨v Ifn¡mw :

Hcp D¯e se³kns\ Hcp ÌmânÂ Dd¸n¨v AXnÂ ZqscbpÅ Hcp hkvXphns\ t^m¡kv 

sN¿pI. (hr£w, sI«nSw, sshZypX Xq¬) AIsebpÅ hkvXphnsâ hyàambXpw, XeIogmbXpamb 

Hcp {]Xn_nw_w e`n¡¯¡ coXnbnÂ se³knsâ adp`mK¯v Hcp shfp¯ Xncioe hbv¡pI. Cu 

{]Xn_nw_w Hcp kq£vakpjnc IymadbnÂ D≠mIp¶ {]Xn_nw_s¯ t]msebmsW¶v \n§Ä 

Nn´n¡p¶ntÃ?

Hcp kq£vakpjnc Iymad Hcp D¯e se³kns\t¸mse {]hÀ¯n¡p¶psh¶v Cu ]co£ 

W¯nÂ\n¶pw \mw a\Ênem¡p¶p.

(( c≠p s]«nIÄ¡pw CSbnÂ bmsXmcp 

XSÊhpw CsÃ¶v Dd¸v hcp¯Ww.

(( Cu {IaoIcWs¯ kqcy {]Imi¯nÂ sh¨v 

kpjnc¯neqsSbÃmsX aäp `mK¯nÂ IqSn 

{]Imiw DÅnÂ IS¶v t]mImsXbncn¡p 

¶Xn\mbn Hcp Idp¯ XpWn sIm≠v aqSpI.

((AIsebpÅ hkvXphns\ (hr£w AYhm 

sagpIpXncn) t^m¡kv sN¿¯¡coXnbnÂ 

henb s]«nbpsS kpjncw {IaoIcn¨n«v 

s{Sbvkn§v t]¸À \nco£n¡pI.

1. 		s{Sbvkn§v t]¸dnÂ Fs´¦nepw ImWp¶p 

t≠m?

2.	bYmÀ° hkvXphn\pw, t]¸dnÂ ImWp¶ {]

Xn_nw_¯n\pw X½nÂ Fs´¦nepw 

hyXymkw Dt≠m? ({]Xn_nw_w hkvXphnsâ 

X\n ]IÀ¸mbncn¡pw)  

3. 	\nco£n¨Xns\ hc¨v bYmÀ° hkvXphpambn 

\ap¡v XmcXayw sN¿mtam?

4. 	kpjnc¯n\pw, s{Sbvkn§v t]¸dn\pw 

CSbnepÅ Zqcs¯ hyXymks¸Sp¯pt¼mÄ 

D≠mIp¶ {]Xn_nw_¯nsâ hen¸¯nÂ 

Fs´¦nepw hyXymkw ImWp¶pt≠m?

�\½psS A\p`h§sf \½psS Iq«pImcpambn   

\ap¡v ]¦nSmw

\nco£Whpw \nKa\hpw:

hkvXphnÂ \n¶v hcp¶ {]Imiw 

kpjnc¯neqsS {]thin¨v s{Sbvkn§v t]¸dnÂ 

Hcp XeIogmb {]Xn_nw_w D≠m¡p¶p. 

kpjnc¯n\pw, t]¸dn\pw CSbnepÅ Zqcw 

hÀ²n¡pt¼mÄ {]Xn_nw_¯nsâ hen¸hpw 

hÀ²n¡p¶p. Zqcw Ipdbv¡pt¼mÄ {]Xn_nw 

_¯nsâ hen¸hpw sNdpXmIp¶p. 

kpjnc¯nsâ hen¸w hÀ²n¡pt¼mÄ, {]Xn_nw 

_¯nsâ hyàXbpw hÀ²n¡p¶p. Zqcw 

Ipdbv¡pt¼mÄ, {]Xn_nw_¯nsâ hen¸hpw 

sNdpXmIp¶p. kpjnc¯nsâ hen¸w 

henb s]«n

sNdnb s]«n

Iymad

kq£va kpjncw

Xpd¶ A{Kw

s{Sbnkn§v t]¸À
\nco£W Øew

henb s]«n

sNdnb s]«n
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hÀ²n¸n¡pIbmsW¦nÂ {]Xn_nw_¯nsâ 

hyàX IpdbpIbpw a§nt]mhpIbpw sN¿p¶p.

kq£vakpjnc IymadbnÂ D≠mIp¶ {]Xn 

_nw_w XeIogmbXv F´psIm≠v? 

{]Imiw t\ÀtcJbnÂ k©cn¡p¶XmWv 

CXn\p ImcWw. hkvXphnsâ apIÄ `mK¯v     

\n¶v hcp¶ {]Imicivan kpjnc¯nsâ 

a²y`mK¯neqsS t\ÀtcJbnÂ k©cn¡pIbpw 

XpSÀ¶v Xmtg¡v t]mhpIbpw sN¿p¶p. AXp 

t]mse hkvXphnsâ ASn`mK¯v \n¶v hcp¶ {]

Imi civan kpjnc¯nsâ a²y`mK¯neqsS t\À 

tcJbnÂ k©cn¡pIbpw XpSÀ¶v taÂt¸m«v 

t]mhpIbpw sN¿p¶p. AXn\mÂ \ap¡v 

XeIogmb {]Xn_nw_w XncioebnÂ e`n¡p¶p.

4.3 kpXmcy, AÀ²Xmcy, AXmcy 	        	
     hkvXp¡Ä

Hcp I®mSn I¸v/_o¡dns\ \n§fpsS 

I®n\v kao]w sh¨v AXneqsS \n§fpsS ¢mkv 

apdnbnepÅ hkvXp¡sf \nco£n¡pI. FÃm 

hkvXp¡tfbpw \n§Ä¡v hyàambn ImWm³ 

Ignbp¶ntÃ? CXv F´psIms≠¶mÂ I®mSn 

Hcp kpXmcy hkvXp BbXn\memWv.

	 Hcp I®mSn I¸v FSp¯v AXnÂ Nne 

XpÅn ]mÂ tNÀ¡pI. AXneqsS \n§fpsS 

¢mkv apdnbnse hkvXp¡sf t\m¡pI. 

hkvXp¡sf hyàambn ImWm³ km[n¡p¶nÃ. 

hkvXp¡Ä a§nbXmbn ImWp¶p. F´p 

sIms≠¶mÂ ]mÂ IeÀ¶ Pew Aev]w {]Im 

is¯ am{Xta AXneqsS IS¯nhnSp¶pÅq.

	 {]Imis¯ `mKnIambn am{Xw AXneqsS 

IS¯n hnSp¶ hkvXp¡sf AÀ²Xmcy 

hkvXp¡Ä F¶p ]dbp¶p.

s]mSn \ndª hmbp, aqSÂaªv, ]cp¡\mb 

I®mSn, F® ]pc«nb t]¸À XpS§nbh 

AÀ²Xmcy hkvXp¡Ä¡v Nne DZmlcW§fmWv.

\n§fpsS ¢mkv apdnbnepÅ hkvXp¡sf   

\n§fpsS t\m«v _p¡neqsS t\m¡pI. \n 

§Ä¡v Ahsb ImWm³ km[n¡p¶pt≠m? 

CÃ. \n§Ä¡v IgnbnÃ F´psIms≠¶mÂ 

t\m«v _p¡v Hcp AXmcy hkvXphmWv.

	 BbXn\mÂ {]Imis¯ AXneqsS 

IS¶v t]mIm³ A\phZn¡m¯ hkvXp¡sf 

AXmcyhkvXp¡Ä F¶p hnfn¡p¶p.

	 {]Imis¯ AXneqsS IS¶v t]mIm³ 

A\phZn¡p¶ hkvXp¡sf kpXmcyhkvXp¡Ä 

F¶p hnfn¡p¶p. 

I®S, ip²Pew, ip²hmbp, XpS§nbh 

kpXmcyhkvXp¡Ä¡v Nne DZmlcW§fmWv.
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{]hr¯n 4								            R§Ä sN¿p¶p

{Ia

\¼À

]ZmÀ°§fpsS 

t]cv

CXneqsS hyàambn ImWm³ Ignªp/
hyàambn ImWm³ IgnªnÃ/
H¶pwXs¶ ImWm³ IgnªnÃ 

D]tbmKn¨ ]ZmÀ°§fpsS 
kz`mhw 

kpXmcyw/ AÀ²Xmcyw/ AXmcyw

1. _p¡v H¶pw Xs¶ ImWm³ IgnªnÃ AXmcy hkvXp

2.

3.

4.

5.

\½psS \nco£W§Ä :

4.4 \ngepIÄ

Cu IS¦Ybv¡v D¯cw \evIpI

Hcp Iq«pImc³ Ft¸mgpw \t½mSpIqsS D≠mbncn¡pIbpw \½Ä t]mIp¶nSs¯Ãmw hcnIbpw 
sN¿pw.Ah³ BcmIp¶p? Cu IS¦Ybv¡v D¯cw \ÂIp¶Xn\mbn \ap¡v \½psS Iq«pImcpambn 
Xmsg ImWp¶ Ifn Ifn¡mw.

	 Hcp {]Imit{kmXknsâ ap¶ntebv¡v \n§fpsS hncepIsf ]nSn¡pI. Nn{X¯nÂ 
ImWn¨ncn¡p¶Xv t]mse hyXykvX arK§fpsS BIrXn e`n¡¯¡hn[w \n§fpsS hncepIsf 
{IaoIcn¡pI.hyXykvX BIrXnbnÂ \n¶v hyXykvX arK§sf Xncn¨dnbm\mbn \n§fpsS Iq«pImtcmSv 
Bhiys¸SpI. AhÀ Xncn¨dntªm?

e£yw: �{]Imis¯ IS¯n hnSp¶Xnsâ ASnØm\¯nÂ hnhn[ hkvXp¡sf Xcw Xncn¡m³.

BhiyapÅ hkvXp¡Ä:� 

�	 Hcp I®mSn t¹äv, Idp¯XpWn, I«n IpdªshÅXpWn, ip²Pew, sNfnIe§nbPew,Aev 

]w ]mÂ IeÀ¯nb Pew, ¹mkvänIv kvsIbnÂ, F® ]pc«nb t]¸À, IÃv, ssItekv, 

t»m«n§vt]¸À, ]´v, Hcp IjvWw dºÀ, _p¡v, CeIÄ, temlkvsIbnÂ, XpS§nbh

sN¿p¶ hn[w:

(( �tiJcn¨ncn¡p¶ Hmtcm¶neqsSbpw hkvXp¡sf \nco£n¡m³ \½Ä t]mhpIbmWv.

((GsXÃmw ]ZmÀ°§fneqsSbmWv hkvXp¡sf hyàambn ImWm³ km[n¡p¶Xv, GXneqsS 

hyàambn ImWm³ km[n¡m¯Xv F¶Xv \mw I≠p]nSn¡m³ t]mhpIbmWv.

((\nco£W§fpsS ASnØm\¯nÂ \mw D]tbmKn¨ ]ZmÀ°§sf \mw Xcw Xncn¡m³ t]m 

hpIbmWv.

102



	 Ct¸mÄ apIfnÂ sImSp¯ncn¡p¶ IS¦Ybv¡v \n§Ä¡v D¯cw e`n¨p ImWpw. D¯cw \n 

gemIp¶p.

Ipdn¸v: HmhÀslUv s{]mPIvSÀ (OHP) D]tbmKn¨v \Ã ^ew t\Smhp¶XmWv.

e£yw:  \ngep≠m¡p¶ hkvXp¡sf I≠p]nSn¡mw.

BhiyapÅ hkvXp¡Ä:� 

{]hr¯n 4 Â D]tbmKn¨ ]ZmÀ°§Ä, tSmÀ¨v sseäv, XpS§Snbh.

sN¿p¶ hn[w:
(( \½psS ¢mkv apdnbpsS P\mebneqsS {]thin¡p¶ kqcy{]Imiw AsÃ¦nÂ tSmÀ¨v 

sseänÂ \n¶v hcp¶ {]Imi¯nÂ \mw tiJcn¨v sh¨ncn¡p¶ hkvXp¡sf Hmtcm¶mbn 
]nSn¡pI. Ct¸mÄ \ap¡v hkvXp¡fpsS \ngÂ e`n¡p¶pt≠msb¶v ImWpI.

(( FÃm hkvXp¡fpw \ngÂ D≠m¡p¶hbmtWmsb¶v \ap¡v t\m¡mw.

(( GsXÃmw hkvXp¡Ä \ngÂ D≠m¡p¶p, GsXÃmw \ngÂ D≠m¡p¶nÃ F¶Xns\         

\ap¡v ]«nIbnem¡mw.

{]hr¯n 5							           R§Ä sN¿p¶p

F§s\bmWv \ngÂ D≠mIp¶Xv?

{Ia\¼À hkvXphnsâ t]cv 
\ngÂ D≠m¡p¶p 

AsX/ AÃ

1.

2.

3.

4.
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 GsXÃmw hkvXp¡Ä \ngÂ D≠m¡p¶psh¶v ]«nIbnÂ \n¶v Hmtcm¶mbn \ap¡v FgpXmw.

apIfnÂ sImSp¯ncn¡p¶ {]hr¯nbnÂ 

\n¶v \mw F´mWv a\knem¡nbXv? kqcy{]

Imi¯ntâtbm, tSmÀ¨v sseäntâtbm ap¶nÂ 

Nne hkvXp¡sf shbv¡pt¼mÄ, hkvXphnsâ 

]n¶nembn Hcp \ngÂ D≠mIp¶psh¶v \mw a\

knem¡n.{]Imi¯nsâ ]mXbnemWv hkvXp 

sh¨ncn¡p¶Xn\mÂ {]Imis¯ AXneqsS 

IS¯n hnSp¶nÃ, {]Imi civan¡v hkvXphnsâ  

]n¶ntebv¡v IS¡m\pÅ km[yXbnÃ. AXn\

mÂ B `mKw Ccp≠Xmbncn¡pw. {]Imiw t\

ÀtcJbnÂ k©cn¡p¶XmWv CXn\v ImcWw. \

ngÂ D≠m¡p¶ hkvXp¡Ä AXmcy hkvXp¡Ä 

Bbncn¡pw.

	 FÃm hkvXp¡fpw \ngÂ D≠m¡p 

¶nÃsb¶v CXnÂ \n¶v \mw a\knem¡n. AXmcy 
hkvXp¡Ä am{XamWv \ngÂ D≠m¡p¶Xv.

Hcp {]Imi t{kmXkv, Hcp AXmcy hkvXp, 
Hcp Xncioe(`n¯n,Xd, sI«nSw XpS§nbh 
Xncioebmbn {]hÀ¯n¡p¶p) F¶nh \n 
gÂ D≠m¡m³ BhiyamsW¶pw \mw a\

knem¡p¶p. 

\ngÂ D≠m¡p¶ 
hkvXp¡Ä

{]hr¯n 6							          	  R§Ä sN¿p¶p

e£yw:  �\ngensâ hen¸w, \ndw, BIrXn F¶nh ]Tn¡p 

¶Xn\mbn

BhiyapÅ hkvXp¡Ä:�

�Hcp tSmÀ¨v, ]´v, _p¡v, t]\ ZoÀL NXpcmIrXnbnepÅ 

ImÀUv t_mÀUv, I¼v, s]³knÂ ambv¡p¶. dºÀ, 

hyXykvX Xc¯nÂ s¸« \nd§tfmSpIqSnb ]q¡Ä, Hcp 

shÅ Xncioe (shÅt]¸À H«n¨ Hcp IjvWw ImÀUv  

t_mÀUv ) XpS§nbh.
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sN¿p¶ hn[w:
(( 	� tSmÀ¨n\v  t\sc Xncnªv hkvXphns\ (BcpsS \ngemtWm \mw ]Tn¡m³ B{Kln¡p¶Xv) 

AXns\ ap¶nembn shbv¡pI.

(( 	 \ngÂ e`n¡p¶Xn\mbn hkvXphnsâ adphi¯mbn Xncioesb ]nSn¡pI.

(( 	� apIfnÂ ]dª L«§Ä hyXykvX hkvXp¡fnÂ BhÀ¯n¨v \ngepIfpsS \ndw, BIrXn, 

hen¸w F¶nh  Ipdn¡pIbpw Ahsb bYmÀ° hkvXphpambn XmcXayw sN¿pIbpw 

sN¿pI.

 \nco£Ww:  
___________________________________________________________
___________________________________________________________
____________________________________________________________
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 \ngensâ kz`mh§Ä :
ff\ngÂ Ft¸mgpw D≠mIp¶Xv {]Imi 

t{kmXknsâ FXnÀ hi¯mWv.

ffCXv hkvXphnsâ BIrXn AYhm cq]tcJ 

am{Xta \ÂIp¶pÅq. aäp hnhcW§Ä 

H¶pw Xs¶ \ÂIp¶nÃ.

ffXo{hXbpÅ {]Imi[mc D≠m¡p¶ \ngÂ 

Ccp≠Xmbncn¡pw.

ffhkvXphpw {]Imi t{kmXkpw \nd 

apÅXmbncp¶mepw, \ngÂ Ft¸mgpw 

Idp¯Xmbncn¡pw

ff\ngensâ hen¸w, hkvXphn\pw, {]Imi 

t{kmXkn\pw CSbnepÅ Zqc¯n\pw, 

hkvXphn\pw, Xncioebv¡pw CSbnepÅ 

Zqc¯nt\bpw B{ibn¨v amdp¶p. 

(hkvXphn\pw {]Imi t{kmXkn\pw 

CSbnepÅ Zqcw hÀ²n¸n¡p¶Xn\\p 

kcn¨v \ngensâ hen¸w IpdbpIbpw, 

hkvXphn\pw, Xncioebv¡pw CSbnepÅ 

Zqcw hÀ²n¸n¡p¶Xn\\pkcn¨v \ngensâ  

hen¸w hÀ²n¡pIbpw sN¿p¶p)

ff {]Imi t{kmXkv, Hcp AXmcyhkvXp, \n 

gÂ F¶nh Hcp t\À tcJbnembncn¡pw

4.5 {]Imi¯nsâ {]Xn^e\hpw 		

     kaXeZÀ¸Whpw

Hcp sS¶okv ]´ns\ Hcp `n¯nbntebv¡v 

FdnªmÂ AXv Xncn¨v hcp¶p. AXvt]mse 

Hcp {]Imi[mc Hcp an\pkamb {]Xe¯nÂ ]

Xn¨mÂ Ah AtX am[ya¯nÂ Xncn¨v hcp¶p.

(Jcw, {ZmhIw, AYhm hmXIw) Cu {]Xn`mks¯ 

{]Xn^e\w F¶p ]dbp¶p.

kaXe ZÀ¸Ww :

\n§fpsS apJs¯ Hcp ZÀ¸W¯neqsS 

t\m¡nbn«pt≠m? \n§Ä ZÀ¸W¯nÂ ImWp 

¶Xv \n§fpsS kz´w {]Xn^e\amWv. CXns\ 

{]Xn_nw_w F¶p hnfn¡p¶p. \½psS {]

Xn_nw_w F§s\ ZÀ¸W¯nÂ ImWm³ 

km[n¡p¶psb¶v \ap¡v a\knem¡mtam ?

	 {]Imi t{kmXknÂ \n¶v hcp¶ {]Imi 

civan \½psS apJ¯v ]Xn¨n«v {]Xn^en¡p¶p. 



IqSpXembn Adnbm³

kpXmcyamb I®mSnbpsS Hcp hi¯v 

Hcp cmk]ZmÀ°w ]qipIbmsW¦nÂ, AXv 

Hcp kaXe ZÀ¸Wambn amdpw (AXmcyw) an\p 

ks]Sp¯nb FÃm AXmcy hkvXp¡fpw {]

Xn^e\ kz`mhw {]ZÀin¸n¡p¶p.

{]hr¯n 7							          	  R§Ä sN¿p¶p

e£yw: hnhn[ Xcw {]Xn^e\ {]Xe§tfbpw AhbnÂ {]Xn_nw_§Ä D≠mIp¶Xnt\bpw 	

	     Ipdn¨v ]Tn¡m³.

BhiyapÅ hkvXp¡Ä: \½Ä Znhtk\ D]tbmKn¡p¶ ]ZmÀ°§Ä

sN¿p¶ hn[w: 

\½Ä sXcsªSp¡p¶ hnhn[ {]Xe§fnÂ cq]w sImffp¶ \½psS apJ¯nsâ {]

Xn^e\ {]Xn_nw_§sf \mw ]Tn¡pIbpw, {]Xe§fpsS kz`mhs¯ \nco£n¡pIbpw, Ahsb 

XmsgImWp¶ coXnbnÂ ]«nIbnem¡pIbpw sN¿p¶p.

{Ia

\¼À
{]Xe¯nsâ t]cv 

e`n¨ {]Xn_nw_w 

hyàw/AhyIvXw

{]Xe¯nsâ kz`mhw

an\pkambXpw an\n 

¡nbXpw/]cp¡³

1 kaXe ZÀ¸Ww

2 amÀ_nÄ Xd

3 ip²Pew

4 `n¯n

5 ]pXnb ÌoÂ t¹äv

6 hcIÄ hoW t¹äv

7 taibpsS {]Xew
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Cu {]Xn^e\ civanIÄ Hcp ZÀ¸W¯nÂ ]

Xn¡pt¼mÄ ho≠pw XncnsI {]Xn^en¡p¶p. 

ZÀ¸W¯nÂ \n¶v {]Xn^en¡s¸« Cu 

civanIÄ \½psS I®pIfnÂ F¯pt¼mÄ, 

\½psS {]Xn_nw_s¯ ZÀ¸W¯nÂ ImWm³ 

km[n¡p¶p. ZÀ¸W¯nsâ {]Xew kaXehpw, 

an\pkambXpatÃ? CXns\ kaeX ZÀ¸Ww 

F¶p hnfn¡p¶p.



CXnÂ \n¶v \mw F´mWv a\knem¡p¶Xv ?

an\pks¸Sp¯nb kaXe {]Xe§fmb ]pXnb ÌoÂt¹äv, I®mSn, amÀ_nÄ Xd, ip²Pew F¶nh 

hyàamb {]Xn_nw_§Ä D≠m¡p¶psb¶v \mw a\Ênem¡n. aäp {]Xe§Ä hyàamb {]Xn_nw 

_§Ä D≠m¡p¶nÃ.

	 ChnsS X¶ncn¡p¶ Nn{X§Ä t\m¡pI. Hcp {]Imi[mc Hcp kaXe {]Xe¯nÂ                         

]Xn¡pt¼mÄ, {]Xew {]Imi civanbpsS Znisb amäp¶p. {]Imiw {]Xn^en¡s¸Spt¼mÄ,               

{]Imi¯nsâ Zni amdp¶psb¶v \mw a\knem¡n.

{]hr¯n 8							          	  R§Ä sN¿p¶p

Nn{X¯nÂ ImWn¨ncn¡p¶Xv t]mse Hcp sXÀtamt¡mfnsâ Hcp hi¯v Hcp No¸pw adphi¯v 

Hcp ZÀ¸Whpw Dd¸n¡pI. Hcp I«nbpff hÀ®ISemkv ZÀ¸W¯n\pw No¸n\pw CSbnÂ \nhÀ 

¯n shbv¡pI. Cu {IaoIcWs¯ kqcy{]Imi¯nÂ shbv¡pItbm, Hcp tSmÀ¨nÂ \n¶pff {]

Imis¯ No¸epsS IS¯nhnSpItbm sN¿pI. \n§Ä F´mWv \nco£n¡p¶Xv ?

ZÀ¸Ww F§s\bmWv {]Imis¯ {]Xn^en¸n¡p¶sX¶v CXnÂ \n¶v \mw a\Ênem¡p¶p.
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N{µ{KlWw: (Eclipse of the moon)

N{µtâbpw kqcytâbpw CSbnÂ `qan 

hcpt¼mgmWv N{µ{KlWw D≠mIp¶Xv. ]uÀ 

Wan ZnhkamWv CXv kw`hn¡p¶Xv. 

ff kqcy³	 - {]Imit{kmXkv

ff `qan	  - AXmcy hkvXp

ff N{µ³	  - Xncioe

`qanbpsS \ngÂ N{µ\nÂ hogpt¼mÄ, N{µ³ 

adbv¡s¸Sp¶p. CXns\ N{µ{KlWw F¶p 

hnfn¡p¶p.

kqcy{KlWw: (Eclipse of the sun)

kqcytâbpw, `qanbpsSbpw CSbnÂ N{µ³ 

hcpt¼mgmWv kqcy{KlWw D≠mIp¶Xv. Aam 

hmkn ZnhkamWv CXv kw`hn¡p¶Xv.

ff kqcy³ - {]Imit{kmXkv

ff N{µ³	   - AXmcy hkvXp

ff `qan 	   - Xncioe

N{µsâ \ngÂ `qanbnÂ hogpt¼mÄ, kqcy³ 

adbv¡s¸Sp¶p. CXns\ kqcy{KlWw 

F¶phnfn¡p¶p.

\n§Ä¡dnbmtam ?

{]Imiw t\ÀtcJbnÂ k©cn¡p¶Xn\mÂ, \ngÂ D≠mIp¶p. {]Imi¯nsâ Cu 

kz`mh¯memWv kqcy{KlWhpw, N{µ{KlWhpw D≠mIp¶Xv. kqcy³, `qan, N{µ³ F¶nh t\À 

tcJbnÂ hcpt¼mgmWv {KlW§Ä D≠mIp¶Xv.

{Kq¸v NÀ¨ :

kqcy{KlWs¯¡pdn¨pw, N{µ{KlWs¯¡pdn¨pw s]mXp P\§Ä¡pff AÔhnizmk§sf 

AIäp¶Xn\mbn \ap¡v Hcp imkv{Xob t_m[hÂ¡cW\mSIw kwLSn¸n¡mtam ?

	 (kqcy {KlWs¯¡pdn¨pw, N{µ{KlWs¯¡pdn¨pw ̀ qan imkv{X¯nepw \n§Ä ]Tn¨n«p≠v)

 

hnf

kqcy{KlWw

N{µ³

`qan

N{µ³
`qan

N{µ{KlWw
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aqey\nÀ®bw

I. icnbmb D¯cw sXcsªSp¡pI.

1. Keoentbm I≠p]nSn¨ D]IcW¯nsâ t]cv ?

a. kq£vaZÀin\n 		  b. sSekvtIm¸v		 c. ZÀ¸Ww 

2. Ir{Xna {]Imi t{kmXkv GXmWv ?

a. kqcy³                   	 b. an¶man\p§v           c. N{µ³ 

3. kzbw {]Imin¡m¯ hkvXphn\v Hcp DZmlcWw

a. kqcy³             		  b. sagpIpXncn          	c. N{µ³ 

4. a\pjy icocw _______________ BIp¶p. 

a. AÀ²Xmcyw   		  b. AXmcyw     		 c. kpXmcyw 

5. \ndapff AXmcyhkvXp¡fpsS \ngensâ \ndw

a. shff    		            b. AtX\ndw 	      	 c. Idp¸v 

6. {]Xn^e\ {]Xn_nw_§Ä hyàambn ImWm³ Ignbp¶Xv ______ .

a. an\pks¸Sp¯nb {]Xew   b. ]cp¡³ {]Xew 	 c. \ngÂ 

II. tbmPn¸n¡pI. 

1.  Ir{Xna {]Imi t{kmXkv          -    a. N{µ³

2.  {]Imin¡m¯ hkvXp           	 -    b. Ie§Â Pew

3.  {]Xn^e\ {]Xew                	 -    c. I®S

4.  AÀ²Xmcy hkvXp               	 -    d. hr£w

5.  kpXmcy hkvXp               	 -    e. Unkv¡v

6.  AXmcy hkvXp                     	-    f. Fcnbp¶ hnf¡v

III  Häbms\ sXcsªSp¯v hfbanSpI. AXn\pÅ ImcWw \ÂIpI.

1. F®hnf¡v, Idp¯t_mÀUv, sshZypX _Ä_v

2. F®]pc«nb t]¸À, ]cp¡³ {]Xeapff P¶Â ]mfn, XSnsIm≠pff hmXnÂ.

3. \ngÂ cq]w sImffÂ, {KlWw cq]w sImffÂ, ZÀ¸W¯nÂ apJw sXfnbÂ.
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 ____________________

2. Xmsg X¶ncn¡p¶ Nn{Xw {]Imi¯nsâ GXv kz`mhs¯ ImWn¡p¶p.

IV. ]qcn¸n¡pI.

1. Nn{Xw \nco£n¨v X¶ncn¡p¶ hkvXp¡fpsS kz`mhw FgpXpI.

hkvXp :  a) ___________ B)_____________ C) ____________

{]
I

mi
 [

mc

{]
I

mi
 [

mc

{]
I

mi
 [

mc

hkvXp hkvXp hkvXp

A
B

C

3. X¶ncn¡p¶ Nn{X¯nse A, B, C bnse kz`mh§Ä kqNn¸n¡pI.

	 A   ___________

	 B  ___________

	 C  ___________
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4. �I®mSn I¸nsâ ]pdw ̀ mK¯v IqSn hyàambn ImWm³ km[n¡p¶ hkvXp¡fmWv  __________,  
___________.

Nn{X¯nÂ ImWp¶ ]ZmÀ°§sf kz`mh¯nsâ ASnØm\¯nÂ Xcw Xncn¡pI.

{Ia\¼À hkvXp kz`mhw

1
2  
3

V. X¶ncn¡p¶ Nn{X§fnÂ \n¶v \n§Ä F´v a\Ênem¡n? hnhcn¡pI.

Nn{Xw 1

      Nn{Xw 2

VI. Ht¶m ct≠m hm¡pIfnÂ D¯cw \ÂIpI.

1. kz´ambn {]Imis¯ DÂkÀPn¡p¶ hkvXp¡Ä

2. {]Imis¯ kzbw DÂkÀPn¡m¯ hkvXp¡Ä

3. {]Imis¯ IS¶v t]mIm³ A\phZn¡p¶ hkvXp¡Ä

4. {]Imis¯ `mKnIambn IS¶v t]mIm³ A\phZn¡p¶ hkvXp¡Ä

8.00  
AM 10.00 

AM

12.00 
a²ymlv\w 2.00 

PM

4.00 
PM
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5. {]Imis¯ IS¶pt]mIm³ A\phZn¡m¯ hkvXp¡Ä

6. \ngÂ D≠m¡p¶ hkvXp¡Ä.

7. hkvXp¡sf ImWm³ BhiyambXv.

VII.  X¶ncn¡p¶hsb hyXymks¸Sp¯pI :

1. \ngÂ, {]Xn_nw_w

2. {]IrXnZ¯ {]Imit{kmXkv, Ir{Xna {]Imi t{kmXkv

3. kpXmcy hkvXp, AXmcyhkvXp

4. {]Imin¡p¶ hkvXp, {]Imin¡m¯ hkvXp

VIII. Nn´n¨v D¯cw \ÂIpI.:

1.	 hnhn[ \nd¯nepff ]´pIÄ, ]q¡Ä, L\t»m¡v, NXpc t»m¡v, \mWbw 

XpS§nbhsb {]Imi t{kmXknsâ ap³`mK¯v ]nSn¨n«v AhbpsS \ngepIsf Hcp 

`n¯nbnÂ hyàambn \nco£n¡pI.

       a. \ngensâ BIrXnbpw \ndhpw hkvXp¡sf t]msebmtWm AtXm hyXyØamtWm ?

       b. GsXÃmw hkvXp¡Ä¡v AtXt]msebpff \ngepIÄ D≠v.

2. 	kq£va kpjnc IymadbpsS ap¼nembn Hcp Ip«n \nÂ¡p¶p. Nn{X¯nÂ CXv {]

Imit{kmXkn\v Xmgv`mK¯mWv. Nn{X¯nÂ t\m¡n Xmsg sImSp¯ncn¡p¶ 

tNmZy§Ä¡v D¯cw XcnI.

A

C

B
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�•	 �Ip«nbpsS XebnÂ \n¶v hcp¶ {]Imi civan kq£vakpjnc IymadbpsS XncbnÂ 

GXv `mK¯mWv ]Xn¡p¶Xv ?

�•	 �Ip«nbpsS a²y`mK¯v \n¶v hcp¶ {]Imicivan kq£vakpjnc IymadbpsS XncbnÂ 

GXv `mK¯mWv ]Xn¡p¶Xv ?

�• �  Ip«nbpsS ]mZ¯nÂ \n¶v hcp¶ {]Imi[mc kq£vakpjnc IymadbpsS XncbnÂ GXv 

`mK¯mWv ]Xn¡p¶Xv ?

• �	 Xncbnep≠mIp¶ Ip«nbpsS \ngÂ \nhÀ¶tXm, XeIogmbtXm?

3. Nn{Xw \nco£n¨v sXäpIÄ Xncn¨dnbpI.
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kabw \ngensâ \ofw kqcysâ Zni \ngensâ Zni

{]`mXw

a²ymlv\w

kÔymkabw

t{]mPIvSv

1. ÌoÂ t¹äv, teml kvsIbnÂ, ÌoÂ tNmäv ]m{Xw F¶nh D]tbmKn¨v {]Imis¯ 

Hcp `n¯nbnÂ {]Xn^en¸n¡pI.

2. Hcp ZÀ¸Whpambn Aev]kabw kqcy{]Imi¯nÂ \nÂ¡pI. ZÀ¸W¯nepff 

{]Xn_nw_¯nt\bpw Xdbnepff \n§fpsS \ngent\bpw t\m¡pI. Ah 

X½nepff kmayXtbbpw hyXymk§tfbpw ]«nIbnem¡pI.

3. Hcp Ah[n Znhkw Cu {]hr¯nsb \½psS Iq«pImtcmSv tNÀ¶v sN¿mtam? 

IfnØe¯v Hcp henb hebw hc¨v heb¯nsâ a²y`mK¯v HcmÄ \nÂ 

¡pI. {]`mX¯nepw a²ymÓ¯nepw, kÔymkab¯pw D≠mIp¶ \ngensâ 

BIrXn Iq«pImcpsS klmb¯mÂ ssaXm\¯nÂ ASbmfs¸Sp¯pI. Hmtcm 

kab¯nepw \ngensâ \ofw, kqcysâ Zni, \ngensâ Zni F¶nh Ipdn¨v 

]«nIbnem¡pI.
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 IqSpXÂ hniZmwi§fntebv¡v 

sh_vsskäv :

http://imagine.gsfc.nasa.gov/docs/science/know-I1/emspectrum.html
http://www.howstuffworks.com/light2.htm
http://uhaweb.hartford.edu/nasa/basic/light-6.htm

{]Imis¯¡pdn¨v IqSpXembn Adnbp¶Xn\mbn aq¶v tNmZy§Ä

1. 	Hcp hyàn ZÀ¸W¯nsâ ap³]nencp¶v `£n¡pIbmWv. {]Xn_nw_¯nÂ Ah³ CSXv 

ssIsIm≠v `£n¡p¶Xmbn ImWp¶sX´p sIm≠v ?

2. 	_knepw Imdnepw ss{UhdpsS kao]¯pff ZÀ¸W¯nse hkvXp¡Ä sNdpXpw, hfsc 

ASp¯Xpambn {]Xy£s¸Sp¶Xnsâ ImcWsa´v ?   

3. 	Nne XpWnISIfnÂ ]pXnb hkv{X§Ä AWnªv t\m¡p¶Xn\v \mev `n¯nIfpw 

ZÀ¸Ww h¨ apdn D≠mbncn¡pw. \½Ä AXn\pffnÂ IS¡pt¼mÄ \½psS At\Iw {]

Xn_nw_§sf \mw ImWp¶p. F§s\?
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