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IV

A²ym]I Ipdn¸v .....

Cu imkv{X]mT]pkvXI¯ns³d ]p\: {]kn²oIcWw \nÀ Æln¡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[bam Ip¶Xn 
\mÂ ]pXnb kn²m´§fpw ]pXnb XXz§fpw XpSÀ¶pw cq]w sIm≠  ncn¡p¶p. 

imkv{X¯nse kXy§fpw [mcWIfpw (bYmÀ°ambXpw, \nKqVamb 
Xpw) 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 learn-
ing) imkv{X]T\¯nsâ ASnØm\ambn C¶v AwKoIcn¡s¸«n«pÅXv. C¯cw {]
hÀ¯\§Ä ]TnXmhnsâ XpSÀ¨bmbpÅ At\zjW §Ä¡v/\nco£W§Ä¡v 
ImcWambn `hn¡p¶p. AÃmsX ]mT]pkvXI¯nepÅ DÅS¡hpw XXz§Ä 
bYmÀ°amtWm F¶v shdpsX ]cntim[n¡pIbÃ. AXn \mbn \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 Adn
bm³" F¶ Xes¡«n³ ]mT]pkvXI¯nÂ sImSp¯n«pÅ hnhc§Ä Nne Akm
[mcWambtXm, ckIcamb kXy§tfm, AdnhpItfm BWv Ip«nIfpsS ]co£ 
tNmZy§fnÂ \n¶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 \Â Ip¶Xn 
\mÂ,  hkvXpIÄ a\Êne¡msXbpÅ a\\s¯ ]cn]qÀ®ambn \ncpÕls¸Sp¯n 
bncn¡p¶p. ]Tn¨ Bib§fspS {]mtbmKnIX, {]iv\§Ä \nÀ²mcW sN¿m         
\pÅ Ignhv DbÀ¶Xe¯nepÅ Nn´\ F¶nhsb t{]mÕm ln¸n¡p¶p. Hmtcm 
tNmZy¯n\pw H¶nÂ IqSpXÂ D¯c§Ä \evIm\mIp¶ hn[¯nemWv tNmZy§Ä 
X¿mdm¡nbncn¡p¶Xv. 

    {KÙ IÀ¯m¡Ä 
Sciencetextbook@gmail.com



1. ]mc¼cyhpw hyXnbm\hpw  
 Hcp ]ip ]ip¡p«n¡v P\vaw \ÂIp¶p.  
]q¨ ]q¨¡pªn\v P³aw \ÂIp¶p. ]iphn\pw 
]iphnsâ Ipªn\pw ]q¨bv¡pw ]q¨bpsS Ip 
ªn\pw Xz¡nsâ \ndw BIrXn apXembhbnÂ 
[mcmfw hyXymk§Ä ImWp¶p. AXn\mÂ 
Htc amXm]nXm¡fpsS k´XnIfmbncp¶n«pw 
AhcpsS X\n¸IÀ¸Ã k´XnIÄ F¶v \ap¡v 
Xocpam\n¡mw.

 ]mc¼cy kz`mh§Ä amXm]nXm¡fnÂ 
\n¶pw ASp¯ Xeapdbntebv¡v Po³ hgn 
t{]£Ww sN¿s¸Sp¶p. Htc hÀ¤¯nepÅ 
PohnIfnÂ t]mepw cs≠ ®w H¶pt]mse ImWp 
¶nÃ. Htc hÀ¤¯nse PohnIfnÂ ImWp¶ 
hyXymk§sf hyXnbm\§Ä F¶p ]dbp¶p. 
PohPme§Ä¡nSbnÂ hfscb[nIw hyXnbm\ 
§Ä ImWp¶p≠ v.

]mc¼cyw
{]XypÂ]mZ\ {]{InbbneqsS D≠ mIp¶ 

Ipªp§Ä AhcpsS amXm]nXm¡tfmSv icoc 
LS\, {]hÀ¯\§Ä F¶nhbnÂ kmZriyw 
ImWn¡p¶p. C¯c¯nÂ KpW§fpw kz`mh 
§fpw t{]£Ww sN¿s¸Sp¶ {]{Inbsb ]mc 
¼cy \nba§Ä D]tbmKn¨v hniZoIcn¡mw. 

“{]tXyI kz`mh khntijXIÄ XeapdI 
fneqsS t{]£Ww sNbvXp In«p¶Xns\ ]mc ¼cy 
kz`mhw F¶dnbs¸Sp¶p”

t{]£Ww sN¿s¸Sp¶ kz`mh§fmb            
_mlyLS\ / B´cLS\ / imcocnI {]hÀ¯ 
\§Ä {]Xypev]mZ\w apXembhsb ]mc¼cy 
KpW§Ä F¶phnfn¡p¶p. 

]mc¼cy \nba§Ä kq£vaambn \nco£n 

¨mÂ AÑ\pw A½bpw XpeyAfhnÂ P\n 

XILSI§Ä Ipªn\v kw`mh\ sN¿p¶ 

Xmbn ImWmw. CXnÂ \n¶v Ipªnsâ Hmtcm 

KpWt¯bpw amXm]nXm¡fpsS P\nXILSI 

sa³UÂ ]bdp sNSnIfnÂ \nco£n¨ kz`mh 
hyXymk§Ä NphsS tNÀ¡p¶p.

•	 hn¯nsâ BIrXn - Dcp ≠Xv/  
   Npfp§nbXv

•	 hn¯nsâ \ndw - aª/]¨ 

•	 ]qhnsâ \ndw  - hbeäv/shÅ

•	 ]pdw tXmSnsâ     -  ]qÀ®ambXv/ 
 BIrXn    Npfp§nbXv

•	 ]pdwtXmSnsâ \ndw   -  ]¨/aª 
•	 ]qhnsâ Øm\w     -  I£ob n̄epÅXv/ 

      A{K n̄epÅXv

•	 ImÞ¯nsâ Dbcw  - Dbcw IqSnbXv/ 
      Dbcw IpdªXv  

 • \n§fpsS kl]mTnItfmSv \mhv Npcp«m³ 
Bhiys¸SpI. F{Xt]À¡v CXp sN¿m³ 
Ignbp¶psh¶pw F{Xt]À¡v Ignbp¶n 
Ãsb¶pw \nco£n¡pI. \n§fpsS Is≠
¯epIÄ tcJs¸Sp¯pI.

 • \n§fpsS kl]mTnIfpsS I®nsâ             
\nd n̄epÅ hyXnbm\§Ä {i²n̈ tijw 
tcJs¸Sp¯pI.

  {]hr¯n 1.1

§Ä (DNA) kzm[o\n¡p¶Xmbn a\Ênem¡mw.

BZyambn ]mc¼cy kz`mh§sf Ipdn¨v 
imkv{Xobamb ]co£W§Ä \S¯nbXv {KnKÀ 
sPmlm³ sa³Uembncp¶p (1822- 1884). 

Bkv{SnbbnÂ ]ptcmlnX\mbncp¶ sa³UÂ 
At±l¯nsâ B{iahmSnbnÂ IrjnsNbvXncp¶ 
]bÀsNSnIÄ (Pisum Sativum) kz`mh¯nÂ 
ImWn¨ncp¶ hyXnbm\§sf \nco£n¨p. 
KpW§fnÂ hyXnbm\§fpÅ ]bÀsNSnIsf 
hÀ¤k¦cWw \S¯n ^ew Is ≠¯m³ At± 
lw AXoh XÂ]c\mbncp¶p. 
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kz`mhw

hn¯pdbpsS 
BIrXn

]qhnsâ \ndw

hn¯nsâ \ndw

hn¯nsâ BIrXn

hn¯pdbpsS 
\ndw

]qhnsâ Øm\w

]¨

\ndªXv

hbeäv

aª

Dcp ≠Xv

{]IS kz`mhw             Kp]vXkz`mhw

Npfp§nbXv

shÅ

]¨

kt¦mNn¨Xv

aª

ImÞ n̄sâ 
Dbcw

Dbcw IqSnbXv Dbcw IpdªXv

I£obw A{Kw

Nn{Xw 1.1 ]bÀ sNSnbnse GgptPmUnsshcp²yapÅ 
kz`mh§sf sa³UÂ ]0\w sNbvXp.

1.1 sa³Uensâ GIhÀ¤ k¦cWw
sa³UÂ Dbcw IpdªXpw IqSnbXpamb 

ss]kw kssähw F¶ ]bÀ sNSnsb Xsâ 
]co£W¯n\mbn sXcsªSp¯p. At±lw 
Dbcw IqSnbXpw IpdªXpamb kky§sf 
XncsªSp¯v {]IrXnZ¯ambn hfcm\pw kz]
cmKWw \S¯m\pw A\phZn¨p. AXnsâ 
hfÀ¨sb At±lw GItZiw c ≠p hÀjt¯mfw 
\nco£n¨p. AXnÂ \n¶pw ]eXeapdIÄ 
Ignªn«pw Dbcw IqSnbsNSn, Dbcw IqSnb 
sNSnsb am{Xta DÂ¸mZn¸n¡p¶pÅp F¶pw 
Dbcw IpdªsNSn, Dbcw Ipdª sNSnIsf 
am{Xta DÂ¸mZn¸n¡p¶pÅp F¶pw Is≠ ̄ n. 
AXn\mÂ Dbcw IqSnbXpw IpdªXpamb ]
bÀ sNSnIsf At±lw h\yC\§Ä AsÃ¦nÂ 
ip²hÀ¤w F¶v hntijn¸n¨p. 

sa³UÂ Dbcw IqSnb ]bÀ sNSnsb Dbcw 
Ipdª ]bÀ sNSnbpambn hÀ¤k¦cWw               
\S¯n F§s\bmWv kz`mh§Ä k´XnIfn 

sN¡À  t_mÀUv

T      TT     Tt

t       Tt        tt

T        t→

Dbcw 
IqSnbXv

Dbcw 
IqSnbXv

Dbcw 
IqSnbXv

Dbcw      
IpdªXv

{]Xpev]mZI³

Dbcw IqSnbXv Dbcw IpdªXv

F1 Xeapd

F2 Xeapd

Dbcw IqSnbXv Dbcw IqSnbXvkz]cmKWw

Dbcw IqSnbXv Dbcw 
IqSnbXv

Dbcw 
IqSnbXv

Dbcw      
IpdªXv

X

X

→
→

Nn{Xw 1.2. GIhÀ¤ k¦cW¯nsâ 
Nn{XklnX  {]Xn\n[oIcWw

TT

TT

tt

tt

Tt Tt

Tt Tt

^ot\mssä¸v A\p]mZw 3:1
Pot\mssä¸v A\p]mZw 1:2:1
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tebv¡v t{]£Ww sN¿s¸Sp¶p F¶v \nco 
£n¡pIbpw HmtcmXeapdbnepw DbcIqSpXepw 
Dbc¡pdhpw X½nepÅ A\p]mXw IW¡m¡p 
Ibpw sNbvXp.

Hcp ip²hÀ¤Dbcw IqSnb kkys¯ 
TT ip²hÀ¤Dbcw Ipdª tt kkyhpambn 
k¦cWw \S¯nIn«nb BZyXeapdbnÂ (F1) FÃm 
kky§fpw DbcwIqSnbhbmbncp¶p Tt AYhm 
CS¯cw DbcapÅtXm DbcwIpdªtXm Bb 
kky§Ä CÃmbncp¶p. CXnÂ \n¶pw Hcp {]Xypev 
]mZIsâ kz`mhwam{Xw ImWp¶p F¶pw c≠p  
kz`mh§ÄIqSntNÀ¶ AhØ D ≠mIp¶nÃ 

{KnKÀ sPmlm³ sa³UÂ (1822-1884)

Hcp sshZnI ]mTimebnÂ 
]0\w ]qÀ¯nbm¡nb 
sa³UÂ hnb¶ kÀÆIem 
imebnÂ imkv{Xw, KWnXw 
F¶nh ]Tn¡m³ t]mbn.  
A²ym]I hr¯n¡mbpÅ 
]co£bnÂ ]cmPbs¸s«¦nepw At±l¯n\v 
imkv{Xob At\zjW¯nepÅ BImw£ 
IpdªnÃ. B{ia¯nÂ XncnsIsb¯nb 
sa³UÂ ]bÀ sNSnIfnÂ ]co£W§Ä \S 
¯ns¡mt≠ bncp¶p. [mcmfw hyànIÄ ]bÀ 
sNSnIfnepw, aäv PohnIfnepw kz`mh§fpsS ]mc 
¼cy t{]£Ws¯ Ipdn v̈ ]Tn¨ncp¶p. F¶mÂ 
BZyambn imkv{Xhpw KWnXhpw Iq«nt¨À v̄ 
HmtcmXeapdIfnepw ImWp¶ {]tXyI KpW§Ä 
F®nXn«s¸Sp¯nbXv sa³UÂ Bbncp¶p. CXv 
\½Ä apJy ]pkvXI¯nÂ NÀ¨ sNbvX ]mc¼cy 
\nba§Ä D ≠m¡m³ At±ls¯ klmbn¨p.

F¶pw a\Ênem¡mw. C¯c¯nepÅ Hcp 
F1 kkys¯ kz]cmKW¯n\v A\phZn¨mÂ 
In«p¶ c ≠mw XeapdbnÂ (F2) Dbcw IqSnbXpw, 
Dbcw IpdªXpamb kky§Ä 3:1 F¶ A\p      
]mX¯nÂ D ≠mIp¶p. CXv  kqNn¸n¡p¶Xv 
DbcIqSpXepw, Dbc¡pdhpw F1 kky§fnÂ 
t{]£Ww sN¿s¸«p F¶pw F¶mÂ 
DbcIqSpXÂ am{Xw {]ISambn ImWp¶p 
F¶pamWv. F1 XeapdbnÂ {]ISamIp¶ 
kz`mhs¯  {]ISkz`mhsa¶pw adªncn¡p¶ 
kz`mhs¯ Kp]vXkz`mhsa¶pw ]dbp¶p.

Hcp KpWs¯am{Xw (kky¯nsâ Dbcw, 
DbcwIqSnbXv/Dbcw IpdªXv) ]cnKWn¨v 
sa³UÂ \S¯nb BZy]co£WamWv GI 
hÀ¤k¦cWw.

{]ISam¡s¸Sp¶ _mlykz`mh§fmb (Dbc 
IqSpXÂ, Dbc¡pdhv, hbeäv  ]qhv, shÅ]qhv) 
XpS§nbh ^ot\mssS¸v F¶dnbs¸Sp¶p.

Hcp {]tXyI KpW¯n\pth≠ n Po\pIfpsS 
{IaoIcWw (t{ImatkmwLS\) Pot\mssS¸v 
F¶dnbs¸Sp¶p. Hcp kz`mh¯nsâ Pot\m 
ssS¸ns\ Nne LSI§Ä kzm[o\n¡p¶p.

]mc¼cy¯nsâ `uXoI ASnØm\w

]mc¼cy kz`mh§sf \nÀ®bn¡p¶ 
am{XIsf Po\pIÄ F¶v hnfn¡p¶p. Po\pIÄ 
F¶ LSI§fmWv ]mc¼cy kz`mh§Ä¡pÅ 
`uXoI ASnØm\w. Hcp Po\nsâ hyXykvX 
cq]§sf AeoepIÄ F¶p ]dbp¶p. hyXykvX 
AeoepIfpsS Hcp tPmUnbmWv AeotemtamÀ^v. 
DZm: Dbcw IqSnbXpw, IpdªXpamb kky§Ä 
Npfp§nbXpw arZpehpamb ]pdwtXmSv, shÅ, 
hbeäv \nd§fpÅ ]q¡Ä.

CeIÄ

jUv]Z§Ä

hn¯pIÄ

sam«pIfpw ]g§fpw

]pgp¡Ä

Nn{Xw 1.3 ̀ £Wkzm`mh¯n\\pkcn¨v ]£nIfpsS 

sIm¡pIfpsS hyXnbm\w

NphsS tNÀ¯ncn¡p¶ KpW§fnÂ hyXymkw 
ImWn¡p¶ {]mtZinI kky§sf \nco 
£n¡pI. Ahsb F®n Xn«s¸Sp¯n Is≠
¯epIÄ tcJs¸Sp¯pI. DZmlcWambn:
sX§v Dbcw IqSnbXv Dbcw IpdªXv

_o³kv hbeäv ]pjv]w shÅ]pjv]w

Icn¼v shÅImÞw ]À¸nÄImÞw

iwJv]pjv]w \oe]q¡Ä shÅ]q¡Ä

  {]hr¯n 1.2
A
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DZm :  kky¯nsâ Dbcw (Tt) hn¯nsâ 
BIrXn (Rr)  PohnIÄ ̂ ot\m ssS¸nÂ sshhn[yw 
ImWn¡pt¼mÄ AXv hyXnbm\§fnte¡v \bn 
¡p¶p.

1.2 hyXnbm\w
 \ap¡pNpäpw \mw ImWp¶Xv hyXykvX 
hn`mK§fnÂs¸« ]ckv]c hyXymk§fpÅ 
PohPme§sfbmWv. Htc hÀ¤¯nse 
AwK§Ä ¡nSbnÂ ImWp¶ hyXymk§sf   
A. kv]ojn-kn-\p-Ånse  hyXn-bm\w AsÃ-¦nÂ 
hyXykvX Po\kpIÄ¡nSbnse hyXnbm\w 
B. Po\kpIÄ¡nSbnse hyXnbm\w AsÃ
¦nÂ hyXykvX kv]ojn-kp-IÄ¡n-S-bnse hyXn-
bm\w C. kv]ojn-kp-IÄ¡n-S-bnse hyXn-bm\w  
F¶v \nÀÆNn¡mw. FÃm Imcy§fnepw ]qÀ® 
kmayXbpÅ c≠ v PohnIfnÃ. AssewKnI {]
Xpev]mZ\w hfscb[nIw kmZriy§fpÅ Ipªp 
§sf Dev]mZn¸n¡p¶p. AXn\mÂ AssewKnI 
{]Xypev]mZ\w hfsc sNdnb hyXnbm\¯n\v 
ImcWamIp¶p. ssewKnI {]Xypev]mZ\w hgnbp
≠mIp¶ Ipªp§Ä hyàhpw, {]IShpamb 
hyXnbm\§Ä ImWn¡p¶p.

hyXnbm\¯nsâ {]m[m\yw
♦  CXv ]cnWma¯nsâ {][m\t{kmXÊmWv.

♦  P´p¡Ä¡v amdp¶ Npäp]mSpIÄ¡\p 
kcn¨v kzbw A\pIqe\w D ≠m¡m³ Ign 
bp¶p.

¡  PohnIÄ \ne\nev]n\p th ≠nbpÅ kac 
s¯ t\cnSm³ IqSpXÂ A\ptbmPycm 
Ip¶p. 

NmÄkv UmÀhn³: (1809-1882) 

NmÄkv UmÀhn³ At±l¯nsâ 22 -mw 
hbÊnÂ Hcp ISÂbm{X]pds¸«p. A©p 
hÀj§Ä \o≠ ISÂbm{XbnÂ At±lw 
sXt¡Atacn¡bnepw Xoc¯pÅ Zzo]
pIfn epw F¯ntNÀ¶p. XncnsI Cw¥
≠nÂ aS§n sb¯nb At±lw ]n ¶oSv 
Hcn¡epw Cw¥≠ v hn«v t]mbnÃ. ho«nÂ 
XmaÊn¨v \S¯nb hnhn[ ]co£W§fneqsS 
At±lw {]IrXn\nÀ ±mcWw hgnbpÅ ]
cnWmas¯ Ipdn¨v AhtemI\w X¿mdm¡n. 
PohnhÀ¤§fnse hyXnbm\§Ä¡pÅ 
ImcWw At±l¯n\v AdnhnÃmbncp¶p. 
sa³Uensâ ]co£W§sf Ipdn¨v 
Adnhp ≠mbncps¶¦nÂ UmÀhn\v ]cnWma 
kn²m´¯nÂ IqSpXÂ kw`mh\IÄ \Â 
Im³ Ignbpambncp¶p. F¶mÂ alm³am 
cmb Cu c ≠p hyànIfpw AhscIpdn¨pw, 
CcphcptSbpw tPmenIsfIpdn¨pw   ]ckv]cw 
Adnªncp¶nÃ 

\mw an¡t¸mgpw UmÀhns\ ]cn 
Wmakn²m´¯nsâ t]cnÂ am{XamWv 
_Ôs¸Sp¯p¶Xv. F¶mÂ a®ncbv¡v 
a®nsâ ^e]pjvSnbnepÅ ]¦ns\ Ipdn¨v 
]0\w \S¯nb Hcp {]IrXn imkv{XÚ³ 
IqSnbmbncp¶p UmÀhn³.

1.2.1 hnhn[Xcw hyXnbm\§Ä 
a.  imcocnIhyXnbm\w - icocIeIfnÂ                

\ne\nÂ¡p¶ C¯cw hyXnbm\w ]mc¼cy 
t{]£Ww sN¿s¸Sp¶nÃ.

b.  P\nXIhyXnbm\w - enwK tImi§fnÂ 
\ne\nÂ¡p¶ C¯cw hyXnbm\§Ä  
]mc¼cy t{]IvjWw sN¿s¸Sp¶p.  
CXv ]cnWma¯n\pw ]pXnb hÀ¤¯nsâ  
DXv̀ h¯n\pw CSbmIp¶p.

Nn{Xw 1.4. kmayw DÅ Cc«IÄ

P
oh

i
mk

v{X
w

4 5



Nn{Xw 1.5 Pndm^v 

¡  hyXnbm\§Ä PohnIÄ¡v kz´w hyàn 
Xzw \ÂIp¶p. 

¡ hyXnbm\§Ä CÃmsb¦nÂ FÃm Pohn Ifpw 
FÃmImcy§fnepw kam\XIÄ DÅhbm 
bncn¡pw. CXv ]cnWmaimkv{Xw D ≠mIm³ 
CSbm¡nÃmbncp¶p.

1.3 {]IrXn\nÀ²mcW kn²m´w 

UmÀhn³ temI¯nsâ hnhn[ `mK§fnÂ      
\S¯nb \nco£W§fneqsS apt¶m«v h¨         
\ne\nev]n\p th≠ nbpÅ kacw, AÀlXbp 
ÅhcpsS AXnPoh\w XpS§nb Bib§fpÅ 
kn²m´amWv {]IrXn \nÀ²mcW kn²m´w.  

hyXnbm\§Ä P\nXI sshhn[y§ fnte¡v 
\bn¡p¶p. CXmWv ]cnWma¯nsâ ASnØm\w.

1.3.1 ]cnWmaw 
ap³]v Pohn¨ncp¶ eLp LS\bpÅ Pohn 

IfnÂ \n¶v {Iaamb amä§fneqsS IqSpXÂ 
k¦oÀ®amb hÀ¤§Ä cq]s¸Sp¶ {]{In 
bbmWv ]cnWmaw. 

t^mknÂ \evIp¶ sXfnhpIÄ A\pkcn¨v 
]cnWmaw e£¡W¡n\v hÀj§fneqsS hfsc 
kmh[m\w kw`hn¡p¶ Hcp {]{InbbmWv.

]cnWmas¯ {]IrXn\nÀ²mcWw kzm[o\n 
¡pIbpw CXv PohPme§fnÂ sshhn[y¯n\v 
CSbm¡pIbpw sN¿p¶p.

1.3.2 a\pjysâ ]cnWmaw  
15 Zie£w hÀj§Ä¡v ap¼v B{^n¡ bnÂ 

a\pjyhÀ¤t¯mSv kmZriyapÅ, tcmamhrXamb 
icoct¯mSpIqSnb KdnÃIfpw, Nnw_m³knIfpw 
Pohn¨ncp¶p. 3 -- 4 Zie£w hÀj§Ä¡pap³¼v 
a\pjys\ t]msebpÅ tlman\nUpIÄ Ing¡³ 
B{^n¡bnte¡v {]thin¨p. apJyambpw                
]ghÀ¤§Ä `£n¨ncp¶ ChÀ IÃpsIm ≠pÅ 
Bbp[§Ä D]tbmKn¨v  th«bmSnbncp¶Xmbn 
sXfnhpIfp≠ v. 4 ASnbnÂ IqSpXÂ Dbcw 
CÃmXncp¶ ChÀ Ing¡³ B{^n¡bnse ]p 
ÂtaSpIfneqsS \nhÀ¶v \S¶ncp¶p. Cu Pohn
Isf BZys¯ a\pjy³ - tlman\nUpIÄ F¶p 
hnfn¨p. Cu tlman\nUpIsf tlmtamlm_nenÊv 
F¶pw hnfn¨ncp¶p.. 

1.5Zie£w hÀj§Ä¡v ap¼v \ne\n ¶ncp¶ 
tlmtam CdIvSkv F¶ amwk `p¡pIfnÂ           
\n¶mWv a\pjy]cnWma¯nsâ ASp¯L«w 
Bcw`n¡p¶Xv. 

Pohn ]cnWmas¯Ipdn¨pÅ emamÀ¡nsâ 
ImgvN¸mSv :

Po³ _m]vänkvävemamÀ¡v (1744 - 1829) D]
tbmK \ncp]tbmKkn²m´w Bhnjv¡cn¨p. 
emamÀ¡nsâ A`n{]mb¯nÂ Hcp icoc 
`mK¯nsâtbm Ahbh¯nsâtbm Imcy£aam 
bXpw, XeapdIÄ tXmdpapÅXpamb D]tbmKw 
AXnsâ ]ptcmKXn¡pw, Hcp Ahbh¯nsâ 
XpSÀ¨bmb \ncp]tbmKw AXnsâ \mi¯n   
\pw CSbm¡pw. 

 DZmlcWambn emamÀ¡v Pndm^nsâ 
Igp¯n\p ≠mb ]ptcmKXn hniZoIcn¨p. 
Dbcw IqSnb hr£§fnÂ \n¶v CeXn¶m³ 
th≠ n Pndm^n\v Igp¯pw, Imepw XpSÀ¨bmbn 
\ot« ≠n h¶p. At\Iw hÀj§Ä sIm≠ v 
Pndm^n\v \ofw IqSnb Igp¯pw, ImepIfpw 
D ≠mbn. Hcp {]tXyI kz`mhw D ≠mIWsa¶v 
Pohn B{Kln¨mÂ Ime{ItaW AXv Pohn¡v 
kz´amIpw F¶v emamÀ¡v kqNn¸n¡p¶p.
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Hcp Zie£w hÀjw ap³]v a[yIng¡³ 
GjybnÂ hkn¨ncp¶ \nbm³UÀXmÂ a\p 
jy³ i{Xp¡fnÂ \n¶v c£s¸Sm\mbn Hfn¨n 
cn¡p¶Xn\pw arXtZl§Ä Ipgn¨nSp¶Xn\pw  
]Tn¨p. 

lnabpK¯nÂ sXt¡ B{^n¡bnÂ 
DXv`hn¨v aäv `qJÞ§fnte¡v IpSntbdnbh
cmWv kao]Ime tlmtamkm]nb³kv 75,000 
- 10,000 hÀj§Ä¡v ap³]mWv B[p\nI 
tlmtamkm ]nb³kv cq]w {]m]n¨Xv F¶mWv 
At±lw hnizkn¨Xv. 18,000 hÀj§Ä¡v ap³ 
]v {]mNo\ KplIfsS hnImkhpw, 10,000 hÀj 
§Ä¡pap³]v Irjnbpw, a\pjysâ Ønchm
khpw Bcw`n¨p. 

1.3.3 ]cnWma hr£w 
hyXykvX PmXnbnÂs¸« PohnIsf Ahbp 

sS `uXoIhpw, P\nXIhpamb kz`mh§fpsS 
ASnØm\¯nÂ Nn{XoIcn¨ncn¡p¶ imJItfmSv 
IqSnb Hcp Nn{XamWv (hr£w) ]cnWma hr£w. CXv 

Nn{Xw 1.6 apXnÀ¶ \ho\a\pjy³ Nnw_m³kn 
Ip«n Ipc§v, apXnÀ¶  Nnw_m³kn F¶nhbpsS 

XetbmSpIsf XmcXayw sN¿p¶p. Ip«nNnw_m³kn 
Ipc§sâ XetbmSv apXnÀ¶ Nnw_m³kn Ipc§sâ 

XetbmSns\¡mfpw a\pjysâ XetbmSpambn 
kmayap≠v. 

Nn{Xw 1.7 ]cnWma hr£w P
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]cnWmas¯ a\Ênem¡m\pw hnhn[ PmXnIÄ 
X½nepÅ _Ôw Adnbm\pw klmbn¡p¶p. 

1.4 P\nXI F³Pn\obdnwKv 
P\nXI hkvXphmb DNA bpsS `mK§Ä 

\o¡w sNbvtXm, ]pXnb `mK§Ä Iq«nt¨Àt¯m, 
tISp]mSpIÄ ]cnlcnt¨m Hcp PohnbpsS `uXoI 
KpW§fnÂ amäw D ≠m¡p¶ B[p\nI P\nXI 
kwcw`amWv P\nXI F³Pn\o bdnwKv. CXns\ 
Po³ am\n]ptej³ AsÃ¦nÂ dotIm¼n\âv DNA 
sSIvt\mfPn  F¶p]dbp¶p.  

P\nXIimkv{Xw, X\vam{Xm Pohimkv{Xw, 
ssPhckX{´w F¶o taJeIfnÂ ASp¯ 
Ime¯p≠ mb ]ptcmKXnIfmWv  Cu imkv{X imJ 
bpsS DXv̀ h n̄\v ImcWw. 

P\nXI F©n\obdn§nsâ \³aIÄ

♦  ASnØm\ Is≠ ̄ epIfneqsS Po\nsâ 
LS\bpw, {]hÀ¯\§fpw a\Ênem¡m³ 
Ignbp¶p. 

♦ C³kpen³, CâÀs^tdm¬ (sshdkv _m[bp  
≠mIp¶ tImi§Ä sshdÊns\Xnsc Dev            
]mZņ n¡p¶ amwkyw), a\pjysâ hfÀ¨m tlmÀ 

tam¬, I¶pImenIfnÂ ]mZw, hmbv F¶nhbn 
ep≠mIp¶ tcmK§Ä (tKmamcn XangnÂ) 
s¡Xncmb hmIvkn\pIÄ F¶nh IqSnb 
AfhnÂ Dev]mZņ n¡m³ klmbn¡p¶p. 

♦  Cu kmt¦XnIXzw hgnss\{SP³ kvYncoIc 
W n̄\v klmbn¡p¶ Po\pIÄ (Nif - gene) 
amän hbv¡m³ km[n¡pw. CXv IÀjIs³d 
ImÀjnI Dev]mZ\tijnhÀ²ņ n¡p¶p. 

1.4.1  P\nXI F³Pn\nbdnwKnsâ   
ASnØm\ kmt¦XnIXzw

c≠ v cmkmánIfpsS Is≠ ̄ epIsf XpSÀ 
¶mWv P\nXI F³Pn\obdnwKv ]ptcmKXn 
ssIhcn¨Xv. DNAsb JÞ§fmbn apdn¡m³ 
Ignbp¶ cmkmánbpw, DNA JÞ§sf 
tbmPn¸n¡m³ Ignbp¶ cmkmánbpw.

A. DNA sb {]tXyIØm\§fnÂ apdn¡m³ 
Ignbp¶ X\vam{XmXe¯nepÅ I{XnIIfmWv 
sdkv{Sn£³F³sskw (sdkv{Sn£³ F³tUm 
\yq¢ntbkv). 

^ehpw ]m\obhpw 
1. ]mÂ Dev]¶§Ä 
2. {_ohn§v 
3. sdm«n\nÀ½mWw 
4. GItImi amwkyw

Huj[ Dev]¶§Ä 
1. C³kpen³ 
2. hfÀ¨mtlmÀtam¬ 
3. hmIvkn\pIÄ 
4. {]XnssPhhkvXp 
5. tamtWm t¢mWÂ     
{]XnssPhhkvXp

kq£va PohnIfnse D]m]
NbhkvXp¡Ä 
1. cmkmánIÄ 
2. hnäman\pIÄ 
3. ÌodmbvUpIÄ 
4. FYt\mÄ 

CÔ\w 
ssPhhmbp 

ImÀ_WnI A¾§Ä 
1. AkänIv A¾w 
2. kn{SnIv A¾w 
3. _yq«ndnIv A¾w 

P\nXI F³Pn\nbdnwKv 

1. Po³amäw \S¶kky§Ä 

2. Po³amäw \S¶arK§Ä

D]tbmKiq\y 
hkvXp¡fpsS \nÀÆlWw 
1. aen\Pew  
2. hnjhkvXp¡Ä 
3. D]tbmKiq\yamb F® 
4. ImÀjnI ]mgvhkvXp¡Ä 

ssPhkmt¦XnI      
hnZybpsS e£yw

J\\w 
[mXp¡sf 

thÀXncn¡pI
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B. apdnªpt]mb DNA JÞ§sf ho ≠pw 
tbmPn¸n¡p¶Xv DNA entKkv F¶ cmkmán 
bmWv. 

1.5  ssPh kt¦XnIXzhpw   
t¢mWnwKpw 

B[p\nI kmt¦XnI hnZybpsS klmb¯mÂ 
PohnItfbpw, PohÂ{]hÀ¯\§tfbpw NqjWw 
sNbvXv Ahsb sshZyimkv{Xw, Irjn, arKkwc£Ww, 
]cnkcipNoIcWw XpS§nb {]hÀ¯\§Ä¡v D]
tbmKn¡m³ ssPh kmt¦XnIXzw klmbn¡p¶p.
ssPhkmt¦XnI hnZybmb {_ohnwKv hyhkmbw 
cmkmánIfpsS \nÀ½mWw, {]XnhkvXp¡fpsS 
\nÀ½mWw, ImÀ_WnI A¾§Ä, hnäman\pIÄ, 
hmIvkn\pIÄ, ÌotdmbvUpIÄ tamtWmt¢mWpIÄ 
Bânt_mUnIÄ F¶nhbpsS \nÀ½mW n̄Â 
hnhn[]¦pIÄ hln¡m³ Ignbpw.

{_ohnwKv hyhkmbw: elcn]m\ob§fmb  
_oÀ, ssh³ F¶nhbpsS s^Àatâj³. 

F³sskw sSIvt\mfPn : tImi§fnse            
{]hÀ¯\§fpsS thKXhÀ²n¸n¡m³ Ignbp¶ 
ssPht{]cI§fmWv cmkmKv\nIÄ. AImÀ_
WnI DÂt{]cI§tf¡mÄ Imcy£aXbpÅ 
cmkmánIsf, hyhkmbnI {]m[m\yapÅ cmk{]
hÀ¯\§Ä XzcnXs¸Sp¯m³ D]tbmKn¡mw. 
hnhn[Xcw cmkmánIÄ Huj[\nÀ½mW taJ 
ebnÂ D]tbmKn¡p¶p.

{]Xntcm[ hkvXp¡Ä: a\pjys³d {]Xn 
tcm[ iIvXnsb hÀ²n¸n¡p¶Xpw aäpkq£va 
PohnIÄ¡v hn\miImcnbpamb ]ZmÀ°§sf 
Nne kq£va PohnIÄ Dev]mZn¸n¡p¶p.

ImÀ_mWnI Aavf§Ä: hn\nKÀ \nÀ½n 
¡m³ AkänIv Aavfw D]tbmKn¡p¶p.

hnäman\pIÄ: Ch {]IrXn `£W ]ZmÀ 
°§fnÂ hyXykvX sNdnb AfhnÂ ImWp¶ 
cmkkwbpIvX§fmWv. Ch DuÀÖw \ÂIp 
¶nsÃ¦nepw DuÀÖ]cnhÀ¯\¯nepw D]m]
Nb§sf \nb{´n¡p¶Xnepw {][m\]¦v hln 
¡p¶p.

hmIvkn\pIÄ: Hcp {]tXyI tcmK¯ns\
Xncmbn {]Xntcm[ iàn Dd¸m¡p¶ hkvXp¡ 
fmWv hmIvkn\pIÄ. Ch B³dnP\pIfmbn     

{]hÀ¯n¨v {]XnhkvXp X¿mdm¡m³ icocs¯ 
D±o]n¸n¡p¶p.

kväotdmbvUpIÄ: CXv asäm¶nÂ \n¶p≠ m 
Ip¶ sImgp¸pIfmWv. DZm: sImfkvt{SmÄ, 
dntkm]kv (Rhizopus) F¶ IhI¯nÂ\n ¶p 
X¿mdm¡p¶ s{]Uv\ntkmfm¬ (Predni so-
lone) F¶ kväotdmbvUv DÅ Huj[w.

tamtWm t¢m\Â {]XnhkvXp: t¢mWnwKv 
tImi§fmÂ \nÀ½n¡s¸Sp¶ {]XnhkvXp 
¡fmWnh. tamtWm t¢mWÂ {]XnhkvXp¡Ä 
C¶v AÀ_pZNnImÕ¡mbn D]tbmKn¡p¶p.

t¢mWnwKv: t¢mWnwKv F¶p ]dbp¶  ]co 
£W kmt¦XnIhnZybmÂ _mly]cambpw P\nX 
I]cambpw kmayXbpÅ Hcp kwLw P´p¡sf 
Dev]mZn¸n¡p¶p. 

t¢m¬ F¶p  ]dbp¶Xv Hcp Dev]mZI            
\nÂ \n¶v AssewKnI coXnbnÂ Dev]mZn¸n¡p¶ 
PohnbmWv. Hcp Dev]mZIs³d icnbmb ImÀ_¬ 
]IÀ¸ns\ t¢m¬ F¶p hniZoIcn¡p¶p. t¢m¬ 
F¶ hm¡v Poh\pÅ PmXnsb am{Xw Ipdn¡p¶p. 
t¢mWnwKv kmt¦XnIhnZy arKimkv{X¯nÂ {]
tbmKn¡pIbmsW¦nÂ A`nejWobamb ap 

CXv FUvthÀUv P¶ 

dmWv (1749-1823) 1791-
Â hmIvkn³ F¶ 

]Zw BZyambn D]

tbmKn¨Xv kpc£nX 

amb coXnbnÂ {]Xn 

tcm[ hkvXphns\ 

icoc¯n\pÅnte¡v 

IS¯p¶Xns\ {]

Xntcm[Ip¯nshbv¸v 

(Vaccination) F¶ 

hm¡v At±lw D]tbmKn¨p. ssPhkmt¦Xn 

IXz¯nÂ \nÀ½n¨ hmIvkn\pIÄ aäpÅhbnÂ 

\n¶v hyXykvXamWv. CXnÂ \nÀÖoham¡nb 

hkvXp¡Ä ImWs¸Sp¶nÃ. ]Icw {]hÀ¯\ 

hkvXp¡Ä AsÃ¦nÂ {]XnhkvXp am{Xw 

ImWp¶hbmbn ip²oIcn¡p¶p. C§s\bpÅ 

BZys¯ hmIvkn³ sl¸mänknkv _o sshdÊn 

(HBV) s\Xncmbn D]tbmKn¨p

FUvthÀUv P¶À
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t¢mWnwKv 

1996  - Â tdmkveâv C³kvänäyq«nÂ 
tUmIvSÀ Atbm¬hnÂa«v - Dw At±l 
¯nsâ kl{]hÀ¯Icpw tNÀ¶v hnIkn 
¸ns¨Sp¯XmWv t¢m¬ sN½cnbmSv. 

BdphbkpÅ ^n³tUmdkväv shÅ 
sN½cnbmSnsâ AInSnepÅ tImi aÀ½ 
s¯bmWv (kvX\{KÙnbnÂ \ns¶Sp¯ 
icoctImiw) imkv{XPvRÀ D]tbmKn¨Xv. 

AInSptImi¯nse aÀ½¯nÂ ZznKp 
WnX t{Imatkmw FÃmPo\pItfmSpw 
ImWp¶p. tISphcmsX kq£n¡p¶ 
hkvXp¡Ä D]tbmKn¨v aÀ½s¯ kwkv 
Icn¨v kq£n¨p. asämcp B«ns³d 
AWvUmib¯nÂ \n¶pw Hcp AWvUw 
FSp¯v AXnse AKpWnX aÀ½w \o¡n.

AInSptImi¯nse ZznKpWnX aÀ½ 
s¯, aÀ½w \o¡nb AWvU¯nse 
tImi{Zhy¯nÂ sNep¯n Cu ZznKpWnX 
aÀ½apÅ AWvUw ]Ic¡mcn A½ 
(surrogate mother) Bb sN½cnbmSns³d 
AWvU¯nÂ ]Xn¸n¡p¶p. AWvU¯n\v 
ZznKpWnX aÀ½w DÅXpsIm≠ v AsXmcp 
t¢m¬ Bbn hfcp¶p CXn\v tUmIvSÀ 
Atbm¬ hnÂ a«v  “tUmfn” F¶v t]cn«p.

tUmfnbpsS hfÀ¨  

XnÀ¶ tImi§fnÂ\n¶p hfsc D]tbmKapÅ 
P´p¡sf t¢m¬ sN¿m³ Ignbpw.

1.5.1 t¢mWpIfpsS Xc§Ä

{]IrXnbnse t¢mWpIÄ: {]IrXnbnse 
t¢mWpIÄ {]IrXymepÅ {]{IobbmÂ D ≠m 
Ip¶p. ( DNAbpsS BhÀ¯\w)

t{]cnX  t¢mWpIÄ: t{]cnX (Ir{Xna) 
t¢mWpIÄ BXntYb tImi§Ä¡pÅnÂ aÀ½ 
§fpsS Øm\amä¯n\mÂ D ≠mIp¶p. DZm: 
t¢m¬ sN½cnbmSv.

1.6  ImÞtImiw - Ahbhw 
hfÀ¯Â:
{]mtbmKnI {`qW hnPvRm\¯nse hfsc 

at\mlcamb imJbmWv ImÞtImi hfÀ¨. 
ImÞtImi§Ä cq]oIcWw {]m]n¡m¯ 
hntijmhØbnÃm¯ Hcp kwLw tImi 
§fmWv. Ch arK§fnÂ \n¶pw kky§fnÂ 
\n¶pw D ≠mIp¶p. Chbv¡v c≠ v {]tXyI 
kz`mh§Ä ImWp¶p.  Ah,

1. BhÀ¯n¨pÅ kahn`P\w hgn Htc Xc¯n 
epÅ tImi§sf F®¯nÂ [mcmfambn hÀ²n 
¸n¡m\pw hfcm\pw £aXbpÅ hntijmhØ 
CÃm¯ tImi§Ä.

2. {]tXyI {]hÀ¯\§fpÅ GXp Xcw 
IeIfpw D ≠m¡m³ Chsb D]tbmKn¡mw 
AXmbXv lrZbt]inIÄ Btáb{KÙnbnse 
_oämtImi§Ä (C³kpen³ Dev]mZ¸n¡p¶h) 
akvXnjv¡¯nse {]tXyI \yqtdmWpIÄ F¶nh 
D≠m Ip¶Xns\ t{]cn¸n¡m³ Chbv¡v Ignbpw. 

Nn{Xw 1.10 tUm. Atbm¬ hnÂa«v tUmfnbpambn
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1.6.1 ImÞtImi§fpsS Xc§Ä

c ≠pXc¯nepÅ ImÞtImi§Ä D≠ v

1. {`qW ImÞtIm§Ä: (`qW ImÞtIm 
i§Ä KÀ`mib¯n\p shfnbnÂ \S¡p¶      
_oPk¦e\¯neqsS (invitrofertilization) hf 
cp¶ Bcw` L«¯nepÅ {`qW¯nÂ\n¶pw 
D ≠mbXmWv. (_oPk¦e\w Ir{Xnaambn ]co 
£WimebnÂ \S¯p¶Xv.

_oP k¦e\¯n\p tijw knIvXmÞw 
tImihn`P\w hgn s]mÅbmb »mkväpebmbn 
amdp¶p. ]ncns¨Sp¯ B´c`mK¯pÅ Hcp 
kwLw cq]m´cWw {]m]n¡m¯ tImi§Ä 
{`qWImÞ tImi§sf¶p IcpXp¶p.

2.apXnÀ¶ AsÃ¦nÂ imcocnI ImÞ 
tImi§Ä : DbÀ¶ Xcw arK§fptSbpw a\p 
jycptSbpw icoc¯nÂ \ÃcoXnbnÂ cq]m´cWw  
{]m]n¨ F¸n¯oenb³, kwtbmPI, t]in, Nw{IaW, 
Xm§v, \mUo, {]Xypev]mZ\ IeIÄ ImWp¶p. 
Cu IeIfnÂ Nne cq]m´cWw {]m]n¡m¯ 
tImi§Ä ImWp¶p. Chsb apXnÀ¶ AsÃ¦nÂ 
imcocnI ImÞtImi§Ä F¶p ]dbp¶p. 
Chbv¡v hfcm\pw hÀ²n¡m \pw Htc Xc¯nepÅ 
IeIfmbn cq]m´cWw {]m]n¡m\pw Ignbp¶p. 
apXnÀ¶ AsÃ¦nÂ imcocnI ImÞtImi§fpsS 
hfÀ¨ {`qW ImÞtImi§fpsS hfÀ¨ t]m 
sebmWv. imcocnI ImÞtImi§Ä AØnaÖ, 
{`qWw, Ban\ntbm«nIv{Zhw, s]m¡nÄs¡mSn t]m 
epffhbnÂ \n¶v D ≠mIp¶p.

1.7 kq£va PohnIfpsS Dev]mZ\w
\½Ä t\cs¯ NÀ¨ sNbvXXpt]mse ssPh 

kmt¦XnI hnZybpsS taJe hfsc hnimehpw 
Irjn, sshZyimkv{Xw, `£y hymhkmbw F¶o ta
JeIfnÂ hfsc {]Xo £bpÅXpamWv.

Znhtk\ D]tbmK§Ä¡mbpÅ kq£va 
Pohn Dev]¶§Ä:

hmIvkn\pIÄ: {]XnhkvXphnsâ \nÀ½mW 
s¯ t{]cn¸n¨v {]Xntcm[ iIvXnsb D ≠m¡m³ 
D]tbmKn¡p¶ \nÀPohamb AsÃ¦nÂ Poh\p 
Å hkvXp¡sf hmIvkn\pIÄ F¶p]dbp¶p.

{]XnhkvXp¡Ä: IhI§Ä, _mIvSocnb 
t]mepÅ kq£vaPohnIfnÂ \n¶p ≠mb 
cmkhkvXp¡fmWv {]XnhkvXp¡Ä. Ch 
tcmKmWp¡sf sImÃm\pw tcmK§fnÂ \n¶v 
kwc£n¡m\pw D]tbmKn¡p¶p.

hnäman³ B
12
 : ssPhkmt¦XnIhnZybmÂ 

X¿mdm¡s¸«hnäman³ B
12
 Xo{hamb  hnfÀ¨sb 

t`Zam¡m³ D]tbmKn¡p¶p.

cmkmánIÄ: ssPhcmk {]m[m\yapÅ cmkm 
ánIÄ kq£aPohnIfnÂ \n¶v D ≠mIp¶p. DZm: 
Aantekv _mIvSocnbbnse Aantem t{]m«o\nÂ  
\n¶p ≠mIp¶p.

C³kpen³: ssPhkmt¦XnIhnZybmÂ \nÀ 
½n¡s¸« C³kpen³ {]talNnInÕ¡mbn D]
tbmKn¡p¶p.

1.8  _tbmsk³kdpw                   
_tbmNn v̧kpw 

_tbmsk³kmÀ: Cu D]IcW¯nÂ 
ssPh hkvXp¡fmb cmkmán, {]XnhkvXp, 
tlmÀtam¬, tImimwK§Ä, AsÃ¦nÂ apgph³ 
tImiw F¶nhbpsS CfIm¯ BhcWap≠ v. 
Cu sk³kdpIÄ ssPhASbmf§sf sshZypX 
ASbmf§fm¡n amäp¶p. Chsb Huj[§ 
fnepw hyhkmb§fnepw D]tbmKn¡p¶p. 

1. cà¯nÂ Kvfqt¡mknsâ Afhns\ Xncn 
¨dnbm³ Ignbp¶p. 

2. tcmK_m[ sIm ≠p≠ mIp¶ GXpXcw 
hnjDev]mZ\t¯bpw Xncn¨dnbm³ Ignbpw. 

3. ]m\ Pe¯nse aen\oIcWs¯ I≠ dnbmw. 

4. `£y hkvXp¡fpsS KÔw, ]pXpa, cpNn, 
F¶nhsb Af¡m³ Ignbpw.

_tbmNn]vkv 

_tbmNn]vkv F¶p]dbp¶Xv ssPh 

kmt¦XnI hnZysIm≠ v hnIkn¸ns¨Sp¯ ssa 

t{ImNn¸vkpIfmWv. hcpwIme§fnÂ _tbm 

Nn]vkv D]tbmKn¨pÅ ssPhIw]yq«dpIÄ hnI 

kn¸ns¨Sp¡m³ km[n¡pw. {]Xntcm[w, Huj[w 

F¶nhbnÂ _tbmNn]vkv D]tbmK{]ZamIpw.  
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1.9 imkv{Xw C¶v - Po³ NnInÕ
C³kpens\ B{ibn¨ {]tals¯ C³kp 

en³ Ip¯nhbv]paqew NnInÕn¡mhp¶XmWv. 
C³kpens\ B{ibn¨ {]talw hnIeamb Po\p 
IfmÂ _oämtImi§Ä \in¡p¶XpsIm≠ v 

 amXrIm aqey\nÀ®bw

D ≠mIp¶XmWv. ssPhkt¦XnIhnZybpsS ASn 
Øm\XXzw D]tbmKn¨v Cu tISp]mSns\ icn 
bm¡mhp¶XmWv hnIeamb Po\ns\ Hcp ]pXnb 
Po³ D]tbmKn¨v icnbm¡pt¼mÄ P\nXI Ipd 
hpIÄ ]cnlcn¡s¸SpIbpw t`ZamhpIbpw 
sN¿p¶p. 

Po³ NnInÕbnÂ km[mcW Po\pIÄ D]
tbmKnt¨m AsÃ¦nÂ hnIeamb Po\ns\ amäntbm 
AÀ_pZw, FbvUvkv  t]mepÅhtbbpw P\nXI 
tcmK§tfbpw NnInÕn¡m\pw t`Zam¡m\pw 
klmbn¡p¶p. 

icoc¯nÂ AsÃ¦nÂ _oP tImi§fnse     
(]pw_oPhpw AÞhpw) IpdhpIsf NnInÕn¡m 
\pw  CXv D]tbmKn¡mhp¶XmWv. 

Po³ NnInÕbpsS Xc§Ä

1. tkmamänIv Po³ NnInÕ:- CXnÂ 
hnIeamb imcocnI Po\ns\ amän ]I 
cw icnbmb Po\ns\ D]tbmKn¡p¶p. 
F¶mÂ Cu amäw ASp¯ XeapdbnÂ 
IS¯s¸Sp¶nÃ.

2. sPw sse³ Po³ NnInÕ:- ASp¯ 
Xeapdbnte¡v hyXnbm\§sf IS¯m³ 
th ≠n {]Xypev]mZIcnse AÞ¯nepw 
_oP¯nepw D≠ mIp¶ amä§Ä. 

1. tImi§ÄtcmKnbnÂ \n¶v   

\o¡wsN¿¶p

2. ]co£WimebnÂ Hcp 
sshdÊns\ \o¡p¶p {]Xypev]m 
Z\w sN¿m³ Ignbp¶nÃ.

4. amäs¸« sshdÊns\ 

tcmKnbnÂ \n¶pÅ 

tImi§fpambn 

IeÀ¯p¶p.

5. tcmKnbnÂ \n¶pÅ 
tImi§Ä¡v P\nXI 
amäw kw`hn¡p¶p. 

6. amäw kw`hn¨ 
tImi§Ä tcmKnbnÂ 
DÄsNep¯p¶p.   

7. P\nXIamäw 
kw`hn¨ tImi§Ä 
B{Kln¨amwkys¯ 
AsÃ¦n ÂtlmÀtamWns\ 
\nÀ½n¡p¶p.

3. sshdÊnÂ 

Hcp Po\ns\ DÄ 

sNep¯p¶p. 

Nn{Xw.1.11. Po³ NnInÕ

hn`mKw  -  A
1.  sa³UÂ ]bÀ sNSnbnÂ Ggp tPmUn sshcp²yamb kz`mh§sf \nco£n¨p. Xmsg 

sImSp¯ncn¡p¶hbnÂ H¶v AXnsâ `mKaÃAXv I ≠p ]nSn¡pI. 

i) Dbcw IqSnbhbpw Dbcw Ipdªhbpw       ii) aªbpw ]¨bpw \ndapÅ hn¯pIÄ 
iii) A{K]pjv]hpw I£y]pjv]hpw             iv) ImÞw arZphmbXpw ]cp¡\mbXpw  

2. BZna\pjysâ DXv`hw _________

    i) B{^n¡   ii) Atacn¡            iii) Bkvt{Xenb             iv) C³Uy

3.   Xmsg sImSp¯ncn¡p¶hbnÂ GXmWv ]mcy¼cy kz`mhapÅXv 

   i) ]pw_oP¯nÂ amäs¸«Po³  ii) Icfnse tImi§fnÂ amäs¸« Po³ 

 iii) Xz¡nse tImi§fnÂ amäs¸«Po³        iv) AInSp tImi§fnÂ amäs¸«Po³
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4. {]IrXn \nÀ²mcW kn²m´w apt¶m«psh¨Xv ___________. 
 i) NmÄkvUmÀhn³     ii) lyqtKm Uohndnkv  

 iii) {KnKÀ sPmlm³ sa³UÂ  iv) Po³_m_vänkv emamÀ¡v  
5.  imcocnI Po³NnInÕ ___________. 
 i) ]pw_oPs¯ _m[n¡p¶p   ii) ASp¯ Xeapdsb _m[n¡p¶p icoc 

 iii) icoc tImi§sf _m[n¡p¶p   iv) AÞs¯_m[n¡p¶p

6.  Hcp ]TmWn sNSnbnÂ hn¯nsâ aª\ndw ]¨\nd¯n³taÂ BZn]XyapÅXmIp¶p. hn¯nsâ 
]¨  \nd¯n\pÅ P\nXI {IaoIcWw?

 i) GG            ii) Gg          iii) Yy  iv) yy
7.  NneÀ¡v AhcpsS \mhv Npcp«m³ Ignbp¶p. P\nXIambn CXns\ icoc t{Imatkmanse {]

ISkz`mhw \nb{´n¡p¶p. [Roller = RR / Rr IqSmsX Non-roller = rr]
 \mhv Npcp«m³ Ignbp¶ Ip«n¡v, \mhv Npcp«m³ Ignbm¯ Hcp ktlmZc\pw \mhv Npcp«m³ 

Ignbp¶ c≠ v ktlmZcnamcpw D≠ v. ChcpsS amXm]nXm¡Ä¡v \mhv Npcp«m³ Ignbpsa¦nÂ 
AhcpsS P\nXI kz`mhw F´mWv?

 i) RR x RR  ii) Rr x Rr         iii) RR x rr iv) rr x rr

8. ss^ew \ntUcnb (koe‚ntd‰) bnepÅ Hcp _lptImi Pohnbmb ssl{Ubv¡v hnhn[ 
coXnbnÂ Ipªp§sf Dev]mZn¸n¡m³ Ignbpw. FSp¯p]dbp¶ sshhn[y§fpÅ Ipªp§sf  
Dev]mZn¸n¡m³ Ignbp¶ coXn sXcsªpSp¡pI.

 i) apIpf\w     ii) ]p\cp²mcWw  

 iii) ssewKnI {]Xypev]mZ\w   iv) AssewKnI {]Xypev]mZ\w

9.  XmsgX¶n«pÅ kw`h§Ä BZrs¯t¢mWnwKv P´phmb B«n³Ip«n tUmfnbpsS \nÀ 
½mW¯nepÅXmWv. 

 a) AÞ¯nÂ \n¶v GIKpWnX tImitI{µw \o¡p¶Xv.

 b) ZznKpWnXtImi tI{µapÅ AÞs¯ ]Ic¡mcn A½bnÂ ]Xn¸n¡p¶Xv.

 c) B«nÂ \n¶v AInSptImi§sf tiJcn¡p¶Xv.

 d) AInSptImi¯nse ZznKpWnX tImitI{µw, tImitI{µw \o¡nb AÞ¯nÂ          
  Ip¯nhbv¡p¶Xv.

 e) ]pXnbt¢m¬ hfcp¶Xv.

  Cu kw`h§sf icnbmbn {Ias¸Sp¯pI.

 i) abcde            ii) cabed         iii) cadbe  iv) edcba
10. Xmsgs¡mSp¯ncn¡p¶h ImÞtImi§sf¡pdn¨pÅ {]kvXmh\IfmWv.

 a) hntijmhØbnÃm¯/hyXykvXX CÃm¯ tImi§Ä

 b) Ahsb GXpXc¯nepÅ icoctImiambn«pw amäm³ Ignbpw.

 c) Ahbv¡v hfsc thK¯nÂ Cc«n¨v kmayXbpÅ [mcmfw tImi§sf D ≠m¡m³ Ignbpw. 

 d) Ahbv¡v lrZbtImi§Ä AsÃ¦nÂ \mUotImi§fmbn amdm³ Ignbp¶nÃ.

 e)  Ah {]XypÂ]mZ\ hwi ]mc¼cy¯nÂ \n¶v  e`n¡p¶hbmWv.

 icnbmb {]kvXmh\IÄ ___________
 i) a,b,c am{Xw  ii) c,d,e am{Xw    iii) a, c,e am{Xw   iv) b, c,e am{Xw P
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11. C³kpens\ B{ibn¨ {]tal¯n\mÂ {]bmks¸Sp¶ hyànIfnÂ _______ BKvt\
b{KÙntImi§Ä \in¡p¶p.

 i) BÂ^  ii) _oä   iii) Kma  iv) sUÂä

12. kam\ Cc«IÄ P\n¡p¶Xv  _______ X½nepÅ _oPk¦e\¯nsâ ^eamWv.

 i) c≠ v AÞ§fpw c ≠p ]pw_oP§fpw ii) c ≠p AÞ§fpw Hcp ]pw_oPhpw 

 iii) Hcp AÞhpw Hcp _oPhpw  iv) Hcp AÞhpw c≠ p ]pw_oPhpw

13. kam\ Cc«Isf¡pdn¨pÅ sXämb {]kvXmh\sb Xncn¨dnbpI.

 i) Hcp knàmÞ¯nÂ\n¶v hfÀ¨ {]m]n¨Xv    ii) AhHtc enwK¯nÂs]«hbmWv 

 iii) ]eImcy§fnÂ H¶pt]mse ImWp¶p.    iv) AhcpsS cà hǹ mK§Ä hyXykvXambn ImWp¶p

14. \nbm³UÀXmÂ a\pjys\¡pdn¨pÅ icnbmb {]kvXmh\.

 i) BZys¯ a\pjys\ t]mepÅ Pohn   ii) Irjn Bcw`n¨p.

 iii) amwkw `£n¡pIbpw \nhÀ¶p \S¡pIbpw sNbvXp iv) acn¨hsc kwkvIcn¨p

15. kz`mh§Ä XeapdIfneqsS t{]£Ww sN¿p¶Xns\ ]mc¼cyw F¶p]dbpw. sa³Uensâ ]Tm
WnsNSnbnse ]mc¼cy¯n\v ImcWamb P\nXIhkvXp  _______ 

i) DNA                    ii) RNA                           iii) t{]m´o≥                iv) sskt‰mπmkw

hn`mKw - B
1.  tXm« ]TmWnsNSnbnÂ DbcIqSpXÂ {]ISkz`mhambn \nco£n¨p. AXpt]mse \m¡p Npcp«phm³ 

Ignbp¶Xv a\pjy\nse Hcp {]IS kz`mhamWv. 60 Ip«nIfpsS Hcp kwL¯nÂ 45 t]À¡v AhcpsS 
\m¡ns\ Npcp«m³ Ignbpw. aäp 15 t]À¡v AXn\v Ignbp¶nÃ.

 i) apIfnes¯ ]Ým¯e n̄Â {]ISkz̀ mh n̄tâbpw Kp]vXkz̀ mh n̄tâbpw iXam\w IW¡m¡pI.

2. ]mc¼cy kz`mh§Ä hyXykvX PmXnbnepw AtX PmXnbnÂXs¶bpw amäw ImWp¶p.

 XmsgsImSp¯n«pÅhbnepÅ amä§fpsS t]scgpXpI. a\pjycpsS CSbnÂ I®nsâ \ndw \oe, 
Idp¸v, Xhn«p\ndw, ]¨ F¶n§s\ hyXymks¸Sp¶p.

 i) CXns\  _______amäw F¶p ]dbp¶p. apbentâbpw B\bptSbpw Z´ \nc H¶pt]msebÃ.

 ii) CXns\  _______ amäw F¶p ]dbp¶p.

3. ssewKnI {]Xypev]mZ\w \S¯p¶ PohnIÄ kqNnX {]m[m\yapÅ sXfnhmbn ImWp¶ amä§fpÅ 

k´m\§sf D ≠m¡p¶p. AssewKnI {]Xypev]mZ\w hgn D ≠mIp¶ k´m\§Ä hfsc sNdnb 
amä§Ä {]ZÀin¸n¡p¶p.

 i) apIfnepÅ {]kvXmh\bpambn \n§Ä tbmPn¡p¶pt ≠m?

 ii) Xmsg sImSp¯n«pÅ PohnIfnÂ AssewKnI {]Xypev]mZ\w \S¯p¶ PohnIÄ GsXÃmw?

 (]mä, bq¥o\, a®nc, ]£nIÄ)

4. ]mc¼cyambn _Ôs¸« NnehmIy§Ä ChnsS sImSp¯ncn¡p¶p. Xmsg sImSp¯ncn¡p¶ 

]«nIbnÂ\n¶pw A\ptbmPyambXv FSps¯gpXpI. (AeoepIÄ, amä§Ä, PmXnIÄ D ≠m¡pI, 
Po³ AentemtamÀ^pIÄ)

 i) ]mc¼cy¯nsâ `uXnI ASnØm\amWv  _______. A
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 ii) Htc Po\nsâ H¶nShn« {]IS\amWv _______.
 iii) AeoepIfpsS hncp²amb tPmUnIfmWv  _______.

5. icoc tImis¯ _m[n¡p¶ amäw ]mc¼cyambn IS¯s¸Sp¶nÃ. F¶mÂ _oP§fnÂ D≠ m 
Ip¶ amäw ]mc¼cyambn IS¯s¸Sp¶p. lntdmjnabnse hnIncW¯nsâ ^e§Ä XeapdIsf 
_m[n¡p¶p. apIfnepÅ {]Ømh\sb A]{KYn¨v \n§fpsS hniZoIcWw XcpI.

6. {]mNo\Imes¯ a\pjy³ apXÂ \ho\Ime a\pjy³hscbpÅ hnhn[ PmXnbnepÅ a\pjys\ 
{Iaambn ASp¡pI. (\nbm{U¯mÂ a\pjy³, tlmtamlm_nenkv, tlmtam FdIväkv, tlmtam 
km¸nb³kv)

7. Pohimkv{X¯nse \ho\ imkv{Xamb ssPhkmt¦XnI hnZy ]eXc¯nepÅ Dev]¶§fpsS Dev 
]mZ\¯n\v klmbn¡p¶p. Xmsg sImSp¯ncn¡p¶ kwL¯nÂ H¶v ssPhkmt¦XnI hnZybpsS 
Dev]¶w AÃ. AXv sXcsªSp¯v ImcWw XcpI.

 i) cmkmánIÄ, ImÀ_WnI A¾§Ä, ÌodmbvUpIÄ, hmIvkn\pIÄ.

 ii) hmIvkn\pIÄ, cmkmánIÄ, tcmKmWp\mi hkvXp, ImÀ_WnI A¾§Ä.

 iii) tcmKmWp\mihkvXp¡Ä, tlmÀtamWpIÄ, ÌotdmbvUpIÄ, hmIvkn\pIÄ

 iv) ÌodmbvUpIÄ, cmkmánIÄ, {]XnssPhhkvXp¡Ä, hmIvkn\pIÄ.

8. Hcp hyànbpsS Pot\mssä¸v, ^ot\mssä¸v F¶mse´v? hnhcn¡pI.

9. hyXnbm\sa¶mse´v? AXnsâ Xc§Ä GsXÃmw?

10. {]IrXn \nÀ²mcW kn²m´w {]kXmhn¨Xmcv? Cu kn²m´¯nsâ c≠ v B[mc§tfh?

11. tamtWmt¢mWÂ {]XnhkvXp F¶mse´v? AXnsâ D]tbmK§tfh?

12. t¢m¬ F¶mse´v? arKimkv{X taJebnÂ t¢mWnwKv kmt¦XnIXzw GXp hn[¯nemWv {]tbmP\
IcamIp¶Xv?

13. \mbvIfnÂ Ipcbv¡p¶ kz`mhw Ipcbv¡m¯ kz`mh¯n³taÂ {]ISamWv. ]p¶äv kvIzbÀ D]

tbmKn¨v (Rr) Pot\mssS¸v DÅ c≠ v Ipcbv¡p¶ Dev]mZIÀ¡v P\n¡m³ km[yX DÅ \mbvIp«nIsf 

I≠ p]nSn¡pI?
14. tUm. Atbm¬ hnÂa«nsâ t¢mWnwKv ]co£W¯nÂ P\n¨ tUmfn AInSptImi§sf kw`mh\ 

sNbvX shfp¯ BSnt\mSmtWm AsÃ¦nÂ ]Ic¡mcnbmb A½tbmSmtWm kmayap ≠mbncp¶Xv. 
ImcWw XcnI?

15. AanXamb IoS\min\n D]tbmKw AhbpsS apgph\mb \mi¯n\v ]Icw hnhn[ Xc¯nepÅ       
{]Xntcm[iànbpÅ IoS§fpsS F®w hÀ²n¸n¡p¶Xn\p klmbn¡p¶p. CXns\ UmÀhnsâ 
{]IrXn \nÀ²mcW kn²m´hpw ]cnWmahpambn \n§Ä¡v F§s\ tbmPn¸n¡m³ Ignbpw.

16. BZys¯ Po³ NnInÕ AUnt\mssk³ Un Aant\knsâ (ADA) Ipdhpaqew {]bmks¸« \m 
ep hbÊpÅ s]¬Ip«n¡v 1990 Â \ÂIn. Po³ NnInÕbpw AXnsâ Xc§sfbpw Ipdn¨pÅ 
Adnhp]tbmKn¨v C¯c¯nepÅ {Iat¡Sns\ Øncambn t`Zam¡phm\pÅ Hcp A`n{]mbw ]d 
bm³ Ignbptam?

17. tbmPn¡m¯ tPmUnIsf I  ≠p]nSn¡pI?

\n^vPo\pIÄ ss\{SP³ ØncoIcWw 
tt AeoepIÄ

_tbmNn¸pIÄ Pohimkv{X I¼yq«À \nÀ½mWw 
CâÀ s^dm¬ _mÎocnbbpsS {]Xnt{]m«o\pIÄ

ImÞtImi§Ä khntijX CÃm¯ tImikaql§Ä

P
oh

i
mk

v{X
w

14 15



18. tUm. Atbm¬ hnÂa«v Xsâ ]co£W I ≠p]nSn¯§Ä¡mbn BdphbÊpÅ ^n³tUmÀskäv 
shÅ sN½cnbmSnsâ AInSptImi aÀ½¯bmWv D]tbmKn¨Xv. ZznKpWnX aÀ½s¯ tISphcmsX 
kq£n¨p. asämcmSnsâ AÞmib¯nÂ\n¶pw HcÞw FSp¯v AXnse AKpWnX aÀ½s¯\o¡n 
AInSptImi¯nse ZznKpWnX aÀ½s¯, aÀ½w \o¡nb AÞtImi {Zhy¯nÂ Ip¯nsh¨p. Cu 
ZznKpWnX aÀ½apÅ AÞw ]Ic¡mcn A½bmb sN½cnbmSnsâ AÞmib¯nÂ ]Xn¸n¡p¶p. 
ZznKpWnX AÞw tUmfn F¶ B«n³ Ip«nbmbn hfcp¶p.

 i) hnÂa«v AInSptImiw sXcsªSp¡m³ ImcWsa´v?

 ii) ZznKpWnXw AKpWnXw hnhcn¡pI?

19. Xmsg sImSp¯ncn¡p¶ tPmUnIsf a\Ênem¡n Ahsb tNcpw]Sn tNÀ¡pI?

 (Huj[§Ä, CÔ\w, kq£vaPohnIÄ, D]m]Nbw, ImÀ_WnI A¾§Ä)

 i) {]Xntcm[ hkvXp   i) {]IrXn hmXIw iii) kn{SnIv A¾w 

 iv) tamtWmt¢mWÂ {]XnhkvXp v) hnäman\pIÄ.

20. tXm«]TmWnbnÂ hn¯nepw, ]qhnepw sa³UÂ \nco£n¨ {]ISkz`mht¯bpw Kp]vXkz`mht¯bpw 
Ipdn¡pI?

1. a\pjy ]cnWmaw Ignª 15 Zie£w hÀjw apt¼

 i) a\pjyhwi¯nsâ hyXykvXamb PmXnIsf {]mNo\w apXÂ \ho\ a\pjy³ hsc Ime{Iaambn  
   t]cp]dbpI.

 ii) {]mNo\ KplIÄ FhnsSbmWv D≠ mbXv?

 iii) tlman\nUvkv (Hominids) t]mepÅ {]mNo\ a\pjy³ \bn¨ PohnX coXnsb¡pdn¨v FgpXpI?

2. sa³Uensâ GIhÀ¤ k¦cWw Npcp¡ambn hnhcn¡pI?

3. Rm³ BcmsW¶v I≠ p]nSn¡pI.

 i) `£y kwkv¡cW¯n\p]tbmKn¡p¶ Hcp A¾amWv Rm³. F\n¡v ]pfn¸p ckamWpÅXv.   
   Rm³ GX¾amWv?

 ii) Rm³ kn{Skv ]g§fnÂ ImWp¶ ImÀ_mWnI hkvXphmWv. Rm³ {]Xntcm[w \ÂIp¶p.

 iii) sdm«n ]q]enÂ \n¶pw In«p¶ ÌotdmbvUpÅ sImfkvt{SmfmWv Rm³. Rm³ ÌtdmbvUmWv.

    iv) Rm³ Hcp cmkkmánbmWv. Rm³ DNA sb {]tXyI Øe§fnÂ apdn¡p¶p.

     v) Rms\mcp cmkmán ]ibmWv. AXv DNA JÞ§sf _Ôn¡p¶p.

4. icntbm sXtäm F¶v ]dbpI. sXämb D¯c§Ä¡v icnbmb {]kvXmh\ XcnI.

 i) hyXnbm\§Ä PohnIÄ¡v kz´amb hyànXzw \ÂIp¶p.

 ii) NmÄkv UmÀhn³ D]tbmK \ncp]tbmK kn²m´w BhnjvIcn¨p.

 iii) ]cnWmas¯ Ipdn¨dnbm³ hnhn[ PohPme§fnse PmXnIÄ¡nSbnepÅ _Ôt¯bpw ]cn  
    Wmat¯bpw ImWn¡m\p]tbmKn¡p¶ imJmNn{Xw AsÃ¦nÂ hr£Nn{Xw D]tbmKn¡p¶p.

 iv) P\nXIhkvXphmb DNA bpsS `mK§Ä \o¡w sNbvtXm ]pXnb `mK§Ä Iq«ntNÀt¯m      
    tISp]mSpIÄ ]cnlcnt¨m DNA sb sa¨s¸Sp¯p¶Xns\ P\nXI F³Pn\nbdnwKv F¶p ]d  
    bp¶p.

hn`mK-w -- -C
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5.  ¢ntämdnb kky¯nse GIhÀ¤ k¦cW¯nsâ {]hml NmÀ«v \nco£n¨v A, B, C, D ¡v D¯cw 
FgpXpI.

   kz`mhw  : ]qhnsâ \ndw

   Dev]mZIÀ : \oe]q¡fpÅ X shÅ ]q¡fpÅ

     BB   bb

F1 Xeapd   FÃmw Bb Pot\mssS¸pÅ \oe ]pjv]§Ä

F2 Xeapd

^ot\mssS¸v A\p]mXw

Pot\mssS¸v A\p]mXw 

Book: 1. Framework of Science -  Paddy Gannon, Oxford University Press, New Delhi.

            2.  Biology - A Modern Introduction, B.S.Beckett, 2nd Edition, Oxford University 
Press, New Delhi. 

       3. Complete Biology(IGCSE) - Oxford University press, New York
Webliography:  http://www.britannica.com,    http://www.khanacademy.org                            
  science.howstuffworks.com

IqSp-XÂ hni-Zmw-i-§Ä¡mbn

BB
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Bb      Bb      bb
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`uXoI 
t£aw

kmaqly 
t£aw

am\
knIt£aw

BtcmKyw

Nn{Xw 2.1 BtcmKy]cnamW§Ä

{]Xntcm[ hyhkvY
"BtcmKyamWv k¼ v̄ " F¶Xv bpàamb             

]gs©mÃmWv. Hcp hyàn BkzZn¡p¶ \Ã 

BtcmKys¯¡mÄ hepXmbn Hcp k¼¯pw CÃ. 

BtcmKyIcamb AhkvYbnÂ Hcp hyàn imcocn 

Iambpw am\knIambpw kmaqlyambpw A\p 

tbmPy\mbn ImWp¶p. \½psS icocs¯ kzbw 

tbmKyambn kq£n¡m\pw  \½psS BtcmKys¯ 

_m[n¡p¶ hnhn[ hkvXp¡Äs¡Xnsc  

{]hÀ¯n¡m\pw Hcp k¦oÀ®amb {]Xntcm[ {]

hÀ¯\ap≠ v. tcmK§Ä D ≠mIpt¼mÄ \½nÂ 

tcmK§Äs¡Xncmbn {]Xntcm[w D ≠mhpIbpw {]

Xntcm[ iàn t\SpIbpw sN¿p¶p.

2.1 BtcmKyhpw AXnsâ {]m[m\yhpw
“BtcmKyw F¶Xv Hcp hyànbpsS imcocnI, 

am\knI, kmaqly \neIfnse kpkvYnXnbmWv 

AÃmsX tcmKanÃm¯ AhkvY AÃ”.

 Hcp hyàn BtcmKyhm\mbncn¡pt¼mÄ        

]e Ahbh hyhkvYIÄ \¶mbn {]hÀ¯n¡p 

Ibpw am{XaÃ icocs¯ kzbw {IaoIcn¡m\pw 

imcocnI, am\knI, kmaqly  NpÁp]mSnÂ kwXpe 

\mhkvY ]men¡m\pw Ignbpw.

 hnhn[ ]cnkc LSI hkvXp¡fmb 

Dujvamhv, CuÀ¸w, ImÁv ,k½À±w, kqcy³, ag, 

a\p jycmÂ D≠ m¡s¸Sp¶ aen\o IcWw, AWp 

{]kcWw, t]mjImlmcIpdhv, \½psS Npäp             

]mSpIfnÂ ImWp¶ Zie£w kq£vamWp¡Ä, 

hyànIfnÂ ImWp¶ PohnXs¯ _m[n¡p¶ 

]ncnapdp¡§Ä apXemb ImcWnIÄ \½psS 

PohnXt¯bpw \½psS BtcmKyt¯bpw 

shÃphnfn¡p¶p.

BtcmKy ]cnamW§Ä

1.  icoc ]cnamWw : \Ã BtcmKyapff a\p 

jy³ Xnf¡apff NÀ½t¯mSpw, km[mcW 

D]m]Nbt¯mSpw, CSXqÀ¶ apSntbmSpw, 

I®pIÄ¡p Npäpw Idp¯ heb§Ä CÃm 

sXbpw ImWp¶p.

2.am\knI ]cnamWw : am\knIambn Btcm 

Kyhm\mb Hcp a\pjy³ Ahsâ IgnhpIsf 

¡pdn v̈ t_m[hm\mbncn¡pw Ahsâ       

t]mcmbvaItfbpw _elo\XItfbpw kzbw    

\oXoIcn¡p¶h\pambncn¡pw.

3.  kmaqly ]cnamWw :  kaqlt¯mSv s]m 
cp¯ s¸«v A\ycpsS sXäpIsf ImWmsX  
IpSpw_ AwK§tfmSpw kl{]hÀ¯I 
tcmSpw \Ã _Ôw ]peÀ¯pIbpw, kwLÀ 
jmhØIfnÂ\n¶v Hgnªp amdpIbpw 
sN¿Ww. 

{]Xntcm[ 
hyhkvY 

A²ymbw 2
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Nn{Xw 2.2 tcmKImcW§Ä 

taÂ ]dª am\ZÞw D]tbmKn¨v \n§ fpsS 

AbÂImcpsStbm, kl]mTnIfpsStbm Btcm-

Kys¯ AhtemI\w sNbvXv tcJs¸Sp¯pI.

 • BtcmKyapff hnZymÀ°nIfpsStbm  Iq«pIm 

cpsStbm F®w.

 • aÁpffhcpambn \Ã _Ôw CÃm¯hcptSbpw 

kmaqlnIambn t£aaÃm¯ hnZymÀ°nIfp 

sStbm Iq«pImcpsStbm F®w.

 • D]m]Nb {]hÀ¯\§sf _m[n¡p¶ 

tcmK§fpff hnZymÀ°nIfpsStbm Iq«pIm 

cpsStbm F®w.

 • \n§fpsS Iq«pImc\nÂ ImWp¶ A\p 

tam Z\mÀlamb \Ã kz`mh§fpsS ]«nI 

X¿mdm¡pI.

2.2 tcmK§fpw tcmKImcW§fpw

tcmKw F¶Xv BtcmKy¯n\v FXncmbn«p 
ffXmWv.Ahbh hyhkvYbpsS sXämb {]hÀ 
¯\ [À½§sf tcmKw AsÃ¦nÂ AkzmØzw 
F¶p ]dbp¶p. ]etcmK§Ä \½psS icocm 
tcmKys¯  _m[n¡p¶p.

tcmKImcW§Ä

tcmKmWp¡Ä, ]cnØnXn ImcWnIÄ,                
t]mjImlmc¡pdhv, ]mcm¼cyImcWnIÄ,     
D]m]Nb LSI§Ä XpS§nbhbmÂ tcmK§Ä 
D≠ mIp¶p.

tcmKImcWnIsf ASnØm\am¡n tcmK 
§sf Xmsg ]dbp¶hn[w Xcw Xncn¨ncn¡p¶p.

1. tcmKmWp¡Ä aptJ\bÃmsXbpff 
tcmK§Ä 

2.    tcmKmWp¡fmÂ D≠ mIp¶ tcmK§Ä.

2.2.1  tcmKmWp¡Ä aptJ\bÃmsXbpff 
tcmK§Äþ ]Icm¯tcmK§Ä

1.  ImÀ_WnI tcmK§Ä AsÃ¦nÂ                 
D]m]Nb{Iat¡Sv aqeap ≠mIp¶ tcmK§Ä: 
BtcmKyhm\mb a\pjys³d cà¯nse ]© 

kmcbpsS Afhv Blmc¯n\pap³]v 80-120 
mg/100ml F¶ AfhnÂ ImWp¶p. Blmc ¯n\p 

tijw ¥qt¡mkns³d Afhv cà¯nÂ Dbcpt¼mÄ  

Ch ebn¡m¯ ss¥t¡mP\m bn amäs¸«v hcpw 

Ime Bhiy¯n\mbn Ic fnepw t]inIfnepw 

tiJcn¡s¸Sp¶p. ]n¶oSv Bhiyw hcpt¼mÄ 

ss¥t¡mP³ {]tbmP\apff ¥qt¡mkm¡n amän 

cà¯nÂ IeÀ¯s¸Sp¶p. 

Cu {]hr¯n apgph\pw IcfnÂ _oäm tImi 

§fnÂ {khn¸n¡s¸Sp¶ C³kpen³ F¶ 

tlmÀtamWn\mÂ \nb{´n¡s¸Sp¶p. C³kpen³ 

Afhv IpdhmsW¦nÂ ]©kmcsb D]tbmKn¡m\pw 

kw`cn¡m\pw km[yaÃ. XÂ^ eambn ]©kmc cà 

¯nÂ s]cpIpIbpw aq{X¯neqsS ]pd´ffpIbpw 

sN¿p¶p. 

CXv aäv k¦oÀ®XIÄ¡v hgnsXfnbn¡pIbpw 

{]tal¯n\v ImcWamhpIbpw sN¿p¶p. C³kp 

ensâ Ipdhpaqew D]tbmKn¡m¯ A[nI Afhv 

]©kmc aq{X¯nÂIqSn ]pd¯pt]mIp¶ AhkvY 

bmWv {]talw.

]mc¼cyw
t]mjImlmcw

D]m]Nbw

]cnØnXn

tcmK§Ä

{]hr¯n  2.1
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 AXpt]mse Ub_änkvC³kn]nUkv, 
lrZbtcmK§Ä, hr¡IfpsS {]hÀ¯\sshIeyw, 
DbÀ¶ càk½À±w, HmÀ½Ipdhv, ]£mLmXw, 
apXembh D]m]Nb¯nse {Iat¡SpIfmWv.

2. ]mc¼cy tcmK§Ä AsÃ¦nÂ, P\nX 
IsshIey§Ä: hnIeamb Po\pIÄ AsÃ ¦nÂ 
DÂ]cnhÀ²\ Po\pIfmemWv P\nXI sshIey§Ä 
D≠ mIp¶Xv. saem\nÂ D]m]Nb¯mep ≠mIp¶ 
Hcp ]mc¼cysshIeyamWv AÂ_n\nkw.  Xz¡v, 
tcma§Ä, I®pIÄ F¶nhbnse hÀ®¯ns³d 
IpdhmWv CXns³d e£Ww. CXv Kp]vX kz`mhPo 
\pI fpsS DÂ]cnhÀ¯\¯n\mÂ GÀs¸Sp¶p. 
CXns³d e£W§Ä ]mept]mepff shff \nd 
¯nepff tXmÂ, \ndw kqcy{]Imiw F¶nhsb t\
cnSm³ I®pIÄ¡v IgnbmXncn¡pI (t^mt«m t^m   
_nb) t]mep ÅhbmWv.lotam^oenb F¶ cIXw I« 
]nSn ¡m¯ AhkvY, kn¡nÄ skÂ A\oanb F¶ 
civan AcnhmÄ A\oanIv tcmKw, Xmekoanb, Uhp³kv 
kn³t{Smw, __nÄ t_mbv kn³t{Smw  F¶nh aäp P\n 
XI sshIey§fmWv.

2.2.2 PohnIfmÂ D≠mIp¶ tcmK§Ä 

tdm_À«v tIm¨pw eqbn]mÌdpw tcmK§sf 

Ipdn¨pff tPw kn²m´w BhnjvIcn¨p. Hcp 

tPw AYhm kq£vaPohn a\pjy³ t]mepff 

BXntYbsâ icoc¯nÂ {]thin¨v thK¯nÂ s]

cpIpIbpw,  tSmIvkn\pIsf¶ hnj]ZmÀ°s¯ 

Dev]mZn¸n¡pIbpw sN¿p¶p. Ch BXntYbsâ 

D]m]Nb{]hÀ¯\§sf _m[n¨v tcmKs¯ 

Xncn¨dnbm³ klmbn¡p¶ tcmKe£W§sf   

]pds¸Sphn¡p¶p.

Nn{Xw 2.3 AÂ_nt\m 

Nn{Xw 2.4 IzmjntbmÀ¡À

Nn{Xw 2.5 acmkvakv

3. t]mjImlmc IpdhpsIm ≠p ≠mIp¶ tcmK§Ä: 
\Ã BtcmKy¯n\v a\pjy icoc¯n \mhiyamb FÃm 
t]mjI]ZmÀ°§fpw icnbmb coXnbnÂ icnbmb 
AfhnÂ Bhiy amWv. Nne Blmc ]ZmÀ°§fpsS 
Ipdhv ]ecoXnbnepff t]mjImlmcIpdhp tcmK 
§sf D ≠m¡p¶p. amwky¯nsâ Ipdhn\mÂ 
acmkvakv, IzmjntbmÀ¡À apXemb tcmK§Ä¡v 
ImcWamIp¶p. acmkvakv tcmK¯n\mÂ Ip«nIfnÂ 
`mc¡pdhv, hbdnf¡w, AkvYnIfpsS ]pd¯v NÀ½w 
s]mXnªXpt]mse tXm¶pI F¶nh ImWs¸Sp¶p. 
IzmjntbmÀ¡À tcmK¯n\mÂ Ip«nIfnÂ hoÀ¯ 
hbdpw, apJ¯nepw ImepIfnepw ho¡hpw ImW 
s¸Sp¶p.
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hnäman³ A]cym]vX tcmK§Ä e£W§Ä

hnäman³ A \nIvsSmtem]nb \nimÔX

hnäman³ D dn¡ävkv FÃpIfnÂ ImÂky¯ns³d 
Ipdh

hnäman³ E hÔyX  {]XyÂ¸mZ\ IgnhnÃmbva

hnäman³ K càw I«]nSn¡mXncn¡pI A[nI cà{kmhw

hnäman³ B1 s_dnþs_dn \mUo sshIey§Ä

hnäman³ B5 s]Ãm{Km adhn, NÀ½hym[nIÄ, 
hbdnf¡w

hnäman³ B12 s]À\ojnbkv A\oanb Nph¶ cà AWp¡fpsS    
\miw

hnäman³ C kvIÀhn tamWIfnÂ cà{kmhw,         
]ÃphogpI

hnäman\pIfpsS Ipdhn\mep ≠mIp¶ tcmK§fpsS ]«nI Xmsg sImSp¯ncn¡p¶p:

]cmZ kq£a PohnIÄ : a\pjyÀ¡v tcmK§Ä D≠ m 
¡p¶ tcmKImcnIÄ hnhn[Xc¯nepff kq£ 
aPohnIfmWv. Ah sshdkpIÄ , _mIvSocnb, 
IhI§Ä , t{]mt«mtkmhIÄ F¶nhbmWv.

  1. sshdkpIfpw a\pjy\nÂ D≠mIp¶ sshdkv 
tcmK§fpw: sshdkpIÄ BXntYb icoc¯nÂ 
Poh\pffhbmbn«pw icoc¯n\p                 ]pd v̄ 
Poh\nÃm¯AhkvYbnepw ImWp¶p. sshdÂ 
icoc¯nÂ \yq¢nIv A¾w DNA AsÃ¦nÂ RNA 
bpw Hcp t{]m«o³ Ddbpw ImWp¶p. CXphsc 
Adnbs¸«n«pff sshdkpIÄ ]cmZ§fmWv . 
ChbnÂ Nneh amcItcmK§fmb t]mfntbm, 
t]¸«nhnj_m[, akvXnjv¡Pzcw, IcÄho¡w 
akvXnjv¡kvXc ho¡w apXembhbv¡v ImcW 
amIp¶p.

2. _mIvSocnbbpw _mIvSocnbÂ tcmK§fpw: 
_mIvSocnb kq£va ZÀin\nbpsS klmb¯mÂ 

Nn{Xw 2.6 t_knssÃ
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]cmZPohnIÄ: ]cmZPohnIÄ \mShnc, Dcpf 
³hnc, ss^temcnb³ hnc, IcÄhnc t]mepffh 
a\pjycnÂ äo\nbmknkv, Akv¡mcnbmknkv, 
ss^tecnb t]mepff tcmK§sf D ≠m¡p¶p

2.3  kq£vamWp¡fmÂ D ≠mIp¶   
tcmK§fpw {]Xntcm[hpw

]cmZ PohnIÄ D ≠m¡p¶ tcmKw, HcmfnÂ      
\n¶pw asämcmfnte¡v ]cmZ§Ä aqew ]c¯p 
¶Xns\ kmw{IanI tcmKsa¶p ]dbp¶p.

 C¯c¯nepff tcmK§fnÂ, \½psS 
\m«nepff Nne sXcsªSp¯ tcmK§fpsS Imc 
Ww, ]Icp¶coXn, {]Xntcm[w F¶nhsb ¡pdn v̈ 
]Tn¡mw. AXn\mÂ C¯c¯nepff tcmK§fnÂ 
\n¶pw AhtbmSv kmayXbpff aäv tcmK§fnÂ      
\n¶pw F§s\ kzbw {]Xntcm[n¡msa¶v \ap¡p 
a\Ênem¡m³ Ignbpw.

2.3.1. sshdkv tcmK§Ä
PetZmjw 

\qdnÂ IqSpXÂ sshdkpIÄ Cu tcmK¯n\v 
ImcWambn«p ≠v. apXnÀ¶hsc¡mfpw Ip«nIfmWv 

IqSpXÂ _m[n¡s¸Sp¶Xv.

Nn{Xw 2.7 hnhn[ Xcw sshdkpIÄ

tI]vtkmanbÀ

DNA
DNA

ss¥t¡m     
t{]m«o³ ss¥t¡mt{]m«o³

tI]vknUv

X\pkvXc cq]
amb taepd

hmeng
hmepd

RNA

Xe

(a) AUnt\m sshdkv (b) C³^vfph³k      
sshdkv

(c) t_Îocntbmt^Pv

am{Xw ImWs¸Sp¶ Hcp GI tImit{]mIm 
cntbm«pIfmWv. At\Iw _mIvSocnbIÄ D]
{ZhImcnIfsÃ¦nepw  tcmK§Ä D ≠m¡p¶ ]
cmZ§fmWv . Ch hmbv, \mkmc{Ô§Ä, NÀ½¯nep
≠mIp¶ apdnhpIÄ, {hW§Ä hgn BXntYb 
icoc¯nÂ {]thin¡p¶p. Ch icoc¯n\pffnÂ  
thK¯nÂ hÀ²n¨v A[nI hocyapff hnjs¯ 
Dev]mZn¸n¨v BtcmKys¯ _m[n¡p¶p. £bw, 
IpjvSw, tImfd, ssSt^mbvUv, Un^v¯ocnb, sSä  
\kv, \ntamWnb, kn^nenkv, sKmWodnb apXembh 
a\pjycnÂ ImWs¸Sp¶ Nne _mIvSocnbÂ 
tcmK§fmWv.

3 .IhI§fpw IhItcmK§fpw: IhI§Ä 
]¨\ndanÃm¯, arXyp ASª AgpInb ImÀ_WnI 
]ZmÀ°§Ä AsÃ¦nÂ P´p¡fnÂ Pohn¡p¶ 
]cmZkky§fmWv. Nnebn\w IhI§Ä a\p 
jyicoc¯nsâ Itcm«n³ ASp¡ns\ \in¸n¨v 
h«¯nepff ]mSpIsf D ≠m¡pIbpw sN¿p¶p. 
Xmc\pw tNäp]p®pw (Athletes foot) a\pjycnÂ 
ImWp¶ aäp Nne IhItcmK§fmWv.

4. t{]mt«mtkmhIfpw Ah D≠m¡p¶ tcmK§fpw: 
t{]mt«mtkmhIÄ GItImi PohnI fmWv. 
Nnebn\w t{]mt«mtkmhm ]cmZ§Ä a\pjcnÂ 
ae¼\n, Aao_nIvUnkâdn, kveo¸n§v kn¡v\kv. 
t]mep≈ tcmKßsf D ≠m°p∂p.

hmÂ



P
oh

i
mk

v{X
w

22 23

tcmK¯nsâ e£W§Ä

1.   izmk\mf¯nsâ apIÄ `mKs¯ ho¡wþ         

\mknI F¸n¯oenbw

2.  tÇjva {Zhw HgpIÂ

3.  XethZ\ ]\n apXembh.

CXv icoc{]Xntcm[s¯ Ipd v̈ [mcmfw ZznXob 

_m[n¸pIfmb \ntamWnb, t{_m¦änkv F¶nhsb 

D ≠m¡p¶p.

tcmKw ]Icp¶Xv 

i) kmwkcn¡pt¼mgpw, Nncn¡pt¼mgpw, Xp½p 

t¼mgpw tcmKnbpsS aq¡v, hmbv F¶nhbnÂ \n 

¶pw sXdn¡p¶ PeXpffnIÄ hgn ]I cp¶p.

ii) AtNX\ hkvXp¡fmb, Xqhme, InS¡, 

hkv{X§Ä, ]m{X§Ä IqSmsX iuNmeb D]

tbmKhkvXp¡Ä hgnbpw ]Icp¶p.

tcmKImcn: A(H1N1) F¶ sshdkv Cu tcmKs¯ 
]c¯p¶p. CXv tKmfmIrXnbnÂ DffXpw 
Ffp¸¯nÂ ]Icp¶Xpw C³ v̂fph³k D≠ m 
¡p¶XpamWv.

tcmKe£W§Ä 

s]s«¶p ≠mIp¶ ]\n, apXpInepw ssIIm 
epIfnepw GÀs¸Sp¶ ITn\ thZ\.

tcmKw ]Icp¶Xv   
tcmKnbpsS aq¡v, hmbv, F¶nhbneqsS 

sXdn¡p¶ Pe¯pffnIÄ km[mcW a\pjy 
cpsS izmk\mf¯nÂ {]thin¡p¶p. IqSmsX 
tcmKnbpsS hkv{X§Ä hgnbpw ]Icp¶p.

Nn{Xw 2.8 a\pjy dnt\m sshdkv

\nb{´Whpw \ntcm[\hpw: t]mjImlmcw, 
tcmKnbpambpff k¼À¡w Hgnhm¡Â, A\p 
tbmPyamb hkv{X[mcWw XpS§nbhbÃmsX 
PetZmjs¯ \nb{´n¡m³ thsd iàamb \S]
SnIÄ bmsXm¶panÃ.

C³ v̂fpsh³k  

1970 IfnÂ temIw apgph\pw hym]n¡s¸« 
`bm\Iamb Hcp tcmKambncp¶p CXv. 

\ntcm[\w 

i.   tcmKw _m[n¡s¸«hcpambn k¼À¡w ]peÀ 
¯mXncn¡pI. Xqhme D]tbmKn v̈ hmbvaqSn 
Xp½pIbpw Npabv¡pIbpw sN¿pI.

  \Ã hyàn ipNnXz¯n\v ssIIgpIp¶ ioew 
D≠ m¡n FSp¡pI.

2.3.2 _mIvSocnbÂ tcmK§Ä
_mIvSocnbIÄ t{]mImcntbm«nIv Pohn 

IfmWv Nnebn\w _mIvSocnb§Ä a\pjy\nÂ                      
]cmZ§fmbn Pohn¨v  TB, tImfd, ssSt^mbnUv, 
càt`Znt]mepff tcmK§Ä¡v ImcW amIp¶p.

£bw

 £bw F¶Xv hmbphn\mÂ ]Icp¶ Hcp 
tcmKamWv. izmktImi§Ä, icoc¯nsâ `mK§ 
fmb AkvYnIÄ, kÔnIÄ, eknIm{KÙnIÄ, 
Zl\]Yw, IcÄ, hr¡IÄ F¶nhsb _m[n 
¡p¶p.

Nn{Xw 2.9 H1N1 sshdkv

i i .
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tcmKImcWn: ssat¡m_mIvSocnbw äyq_À¡p 
temknkv (TB) F¶ ZÞmIrXnbnepff    _mIvSocn 
b¯n\mÂ D ≠mIp¶p.

e£W§Ä 
(i) _mIvSocnb¯n\mÂ _m[n¡s¸« `mK§fnÂ 

sNdnb apgItfmSp IqSnb hrWw D ≠mIp¶p. 
CXnÂ \n¶mWv Cu tcmK¯n\v äyq_À ¡ptem
knkv  (TB) F¶ t]cp e`n¨Xv.

(ii)  XpSÀ¨bmb Npa.

(iii) icoc `mcw IpdbpI.

tcmKw ]Icp¶Xv :

£btcmKw hmbp aqew ]Icp¶p. Cu tcm 
KmWp¡Ä tcmKn Blmcw `£n¡pt¼mÄ, Xp½p 
t¼mÄ, kwkmcn¡pt¼mÄ, Nncn¡pt¼mÄ tÇjva 
¯nsâ XpffnIÄ hgn hmbphnÂ ZoÀL kabw 
X§n \nÂ¡p¶p. tÇjva¯nÂ \n¶pw ]pd 
¯phcp¶ äyq_À¡ptemknkv _mknÃ knsâ 
sagpIpt]mepff tImi`n¯n hc ≠p t]mIp¶ 
XnÂ \n¶pw kwc£n¡pIbpw A[nI kabw      
]pd¯p hkn¡m³ klmbn¡pIbpw sN¿p¶p. 
tcmKmWp¡Ä IeÀ¶ hmbphns\ BtcmKyapff 
a\pjy³ izkn¡p¶p.

\ntcm[\w 

i) kzbw BtcmKy kwc£W§Ä¡v Aip² 
amb kmlNcyw, A[nI P\¯nc¡pÅ 
Øew, Imtäm«anÃmbva F¶nh Hgnhm 
¡pI.

ii)  \Ã kqcy{]mImihpw ip²amb hmbphpw 
{]IrXnZ¯ tcmK\min\n bmbn {]hÀ¯n¨v 
Cu tcmKmWp¡Ä {]thin¡msX XS 
bp¶p.

iii) tcmKnsb X\n¨m¡p¶Xpw tcmKn D]
tbmKn¡p¶ hkvXp¡sf XpSÀ¨bmbn 
Iran\miw sN¿p¶Xpw {][m\amWv.

iv)  tcmKnbpsS I^w t]mepffhsb I¯n¨p 

Nn{Xw 2.10 £btcmK _mIvSocnb

_mIvSocnb hfÀ¯m\mbn HcpIÄ¨À 
X¿mdm¡pI. 

Nne{Kmw amwkIjvW§Ä, Imcäv, Dcpf 
¡ng§v F¶nh 15 an\näv Pe¯nÂ Xnf¸n¨v 
Jc]ZmÀ°s¯ Acns¨Sp¡pI. sXfnhmb 
kq¸v In«p¶p. 

Xpd¶ ]co£W IpgenÂ Cu kq¸ns\ 
Nne aWn¡qÀ hbv¡pI. ]ns¶ ]cp¯n 
]ªnsIm≠ v AS¨v NqSpff Øe¯v 
hbv¡pI (GItZiw 250C) CXnÂ _mIvSo 
cnb hfcp¶Xp ImWmw.

\n§Ä D≠m¡nbncn¡p¶Xv Hcp _mIvSo 
cnbIÄ¨dmWv.

Ifbp¶XpsIm≠ v Cu tcmKw ImänÂ ]c 
¡p¶Xp XSbmw. 

v)  BCG  hmIvkn³  sIm ≠pff {]Xntcm[ 
Ip¯nhbv]v Cu tcmKs¯ XSp¡p¶Xn\p 
ff iàamb \S]SnbmWv.

vi) tcmKn Npabv¡pt¼mgpw Xp½pt¼mgpw 
Xqhme D]tbmKn v̈ aq¡pw hmbpw s]m 
¯n¸nSn¡pI.

ssSt^mbvUv

tcmKImcn : ZÞmIrXnbnepff [mcmfw v̂fm 

sPÃItfmSp IqSnb kmÂsam\ÃmssS^n F¶ _m 

IvSocnb aqew Cu tcmKw D≠mIp¶p.

e£W§Ä

i)  XpSÀ¨bmb ]\n

ii)  IpSÂ `mK v̄ ho¡hpw ]p®pIfpw

iii) ¹olbnÂ ho¡w, {]tXyI Xc¯nepff   

Nph¶ ]pffnIÄ ASnhbänÂ D ≠mIpI.

{]hr¯n  2.2
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Nn{Xw 2.11 £btcmK¯ns³d e£W§Ä

C³UybnÂ ae¼\n D ≠m¡p¶ ¹mkvtamUnbw 

4 PmXn ImWs¸Sp¶p. Ah ¹mkvtamUnbw 

sshhmIvkv, ¹mkvtamUnbw atednb, ¹mkvtam 

Unbw^mÂkn^mcw, ¹mkvtamUnbw HmthÂ apX 

embhbmWv. ChbnÂ ¹mkvtamUnbw ]mÂkn^mcw 

acWs¯ D ≠m¡p¶ Xo{hamb XcamWv.

tcmKw ]Icp¶Xv  
ae¼\n, s]¬ At\m^nekv sImXpIp hgn            

]Icp¶p.

tcmKe£W§Ä

i)  Ipfncpw hndbepw, icoc Dujvamhv hÀ²\

hpamWv atednbbpsS e£W§Ä. XpSÀ¶v 

hnbÀ¡pIbpw icoc Dujvamhv IpdbpIbpw 

sN¿p¶p. Nne kab v̄ tcmKn km[mcW

\nebnepw, Nnet¸mÄ ]\n hn«vhn«v hcnIbpw 

sN¿p¶p.

ii)  XpSÀ¨bmbn ae¼\n _m[n¡s¸«mÂ ¹ol 
ho§pIbpw IcÄ IeIÄ¡v \miw kw`hn¡p 
Ibpw sN¿p¶p.

\ntcm[\hpw \nb{´Whpw:

i)  sImXpIp ISn¡p¶Xns\ XSbp¶Xn\p 
ff BtcmKy\S]SnIÄ.

ii) sImXpIp hfÀ¨sb \nb{´n¡p¶Xn\p 
th≠ n Pew sI«n \nÂ¡p¶ Øes¯ 
aqSpI, Pew tX§n¡nS¡msX kwc£n 
¡pI.

iii) sImXpheIfpw sImXpIv hnc«nbpw D]
tbmKn¡p¶Xv tcmK_m[sb Ipdbv¡pw.

Aao_nIv Unk³{Sn (Amoebiasis)
tcmKImcn: Fâao_ lntÌmenän¡þ Aao_n 

bmknkv tcmKs¯ D≠m¡p¶ a\pjy h³IpSenÂ 
ImWp¶ Hcp t{]mt«mtkmh³ ]cmZamWv.

e£W§Ä

i)  ]\n

ii)  ae_Ôw, ASnhbÁnÂ thZ\bpw t]io ]nSn 
¯hpw

iii)  ae¯nÂ ImWs¸Sp¶ càhpw tÇjvahpw

tcmKw ]Icp¶Xv  
ssSt^mbnUv tcmKw tcmKmWp¡fpff `£Ww 

aqehpw tcmKw _m[n¨hcpambpff k¼À¡w aqe 
hpw Cu¨ t]mepff {]mWnIÄ aqehpw ]Icp¶p.

\ntcm[\hpw \nb{´Whpw:  tcmKnsb X\n¨m 
¡pI, Cu¨Isf \nb{´n¡pI, BtcmKyI camb 
BlmccoXn, ip²amb iuNmebw D]tbmKn¡pI 
F¶o \S]SnIÄ aqew Cu tcmKw hcmsX XSp¡mw. 
ssSt^mbnUn\v hmIvkn³ D]tbmKn¨pff Ir{Xna 
{]Xntcm[ Ip¯nhbv ]pIÄ \ÂIpI. Hcn¡Â 
Cu tcmK¯nÂ \n¶pff tamN\w Øncamb {]Xn 
tcm[iàn D≠ m¡p¶p.

2.3.3  t{]mt«mtkmh aqeap ≠mIp¶    
tcmK§Ä

GItImi PohnIfmb t{]mt«mtkmhIfnÂ 

Nne ]cmZtcmKmWp¡Ä a\pjyÀ¡v tcmKap≠ m 

¡p¶p.

ae¼\n 

tcmKImcn: ¹mkvtamUnbw F¶p hnfn¡p¶ 

sNdnb t{]mt«mtkmh ae¼\n D ≠m¡p¶p. 

a²y\mUo hyhØ

hni¸nÃmbva
£oWw

izmk tImi§Ä
s\©p thZ\

Npabv¡pt¼mÄ càw hcnI

XpSÀ¶pÅ Npa

Xz¡v

cm{XnbnÂ 
hnbÀ¡pI, 
hnfdnb \ndw
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kÀ. tdmWmÄUvtdmkv

kÀ. tdmWmÄUvtdmkv (1857þ 1932) C³Uybnse AÂtacbnÂ P\n¨ {_o«njv 
C³Uy³ sshZyimkv{XÚ\mWv. At±lw Xs³d hnZymeb hnZym`ymkhpw 
sshZyimkv{X¯nÂ DbÀ¶ hnZym`ymkhpw Cw¥ n≠nÂ A`ykn¨p. ]o¶nSv 
IÂ¡«bnse {]knU³kn Bip]{XnbnÂ \nb anX\mbn. 1882þ1899 
B ≠pIfnÂ dmkv ae¼\nsb Ipdn v̈ ]T\w \S¯n. _mw¥qcnÂ DtZymKw 
hln¨psIm ≠ncn¡pt¼mÄ sImXpIns³d PohnX N{I¯nÂ Pew {]Xypev    
]mZ¯n\v apJy LSIambpw ae¼\nsb ]c¯p¶XnÂ ]¦v hln¡p¶Xmbpw 
At±lw \nco£n¨p. ]n¶oSv  sk¡âdm_mZnÂ DtZymKw hln¡pt¼mÄ 
ae¼\n ]cmZw s]¬At\m^nekv sImXpInÂ DffXmbn At±lw I≠ p ]nSn¨p. ae¼\n tcmKw F{]Imcw 
sImXpIv ISn¡pt¼mÄ ae¼\n Dff Hcmfnencp¶v asämcmÄ¡v ]Icp¶p F¶v At±lw shfps¸Sp¯n. 
Cu al¯mb  {]hÀ¯\¯n\v 1902þÂ kÀ. tdmWmÄUvtdmkn\v t\m_Â k½m\w \ÂIs¸«p.

ae¼\n ]cmZ¯ns³d PohnXN{Iw þ ¹mkvtamUnbw: ¹mkvtamUnb¯ns³d ssewKnIL«w At\m 

^nekv s]¬ sImXnInepw AssewKnI L«w a\pjy\nepw \S¡p¶p. s]¬At\m ^nekv sImXpIv 

tcmKw _m[n¨ Bsf ISn¡pt¼mÄ Cu ]cmZw sImXpIns³d icoc¯n\pffnÂ {]thin¡pIbpw 

XpSÀ¨bmbn hfÀ¨ kw`hn¡pIbpw sN¿p¶p. Cu ]cmZw sImXpInsâ icoc¯n\pffnÂ hn`Pn v̈ 

kvt]mtdmsskäpIfmbn amdn sImXpIns³d Dan\oÀ {KÙnIfnÂ tiJcn¡s¸Sp¶p. Cu sImXpIv Hcp 

a\pjys\ ISn¡pIbmsW¦nÂ Cu kvt]mtdmtkmbnÁpIÄ a\pjyicoc¯n\pffnÂ IS¯s¸Sp¶p. 

Ah BZyw IcÄ tImi§fnÂ  hn`Pn v̈ ]n¶oSv a\p jysâ AcpW càmWphnÂ {]thin v̈ Ahsb 

DSbv¡p¶p. CXns³d ̂ eambn lotamtkmbn³ F¶p hnfn¡p¶ hnjhkvXp kzmX{´amIp¶p. ISp¯ 

]\nbpw hndbepw D ≠mIm³ CXv ImcWamIp¶p. CXv aq¶p \mep Znhkt¯¡v XpScp¶p.

Nn{Xw 2.12 ae¼\n ]cmZ¯nsâ PohnX N{Iw

DSª Dusskäv

sImXpIn\p 
Ånse N{Iw

kvt]mtdmsskäpIÄ 
kzX{´amIp¶p

sImXpInsâ càw 
Blmcw : Kman-täm-ssk-äp-
Isf hen-s¨-Sp-¡p-¶p.

sImXpInsâ càw 
kvt]mtdmtkmbnäv 
DÄsNep¯p¶p

apXnÀ¶ 
t{Smt^msskäpIÄ

apXncm¯ 
t{Smt^mtkmbnäv

AcpW càm 
Wp¡Ä

a\pjy 
cà¯nse 

L«§Ä

a\pjysâ 
Icfnse N{Iw

kq£va Kmantämsskäv 
am{tIm Kmantämsskämbn  

amdp¶p amt{ImKmantämsskäv

kq£va Kmantämsskäv Fcnt{Xmsskäv 
N{Iw

AcpW càm 
Wp¡Ä¡v            
shfnbnÂ

KmantämsskäpIÄKmantämsskäpIÄ

IcÄ tImi§Ä

_m[n¡s¸« IcÄ 
tImi§Ä

kvt]mtdmtKm WnIv 
N{Iw

DSª    
ssjtkm≠v

kvt]mtdmtKm 
WnIv N{Iw

ssjtkm ≠v

ssjtkmâ v

aotdmsskäpIÄ

Dusskäv

DuInt\äv
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tcmKw ]Icp¶Xv

 Aao_nIv Unk³{Sn `£Whpw Pehpw aqew 
]Icp¶ tcmKamWv.  tcmKw _m[n¨ a\pjys³d 
ae¯nÂ \n¶pw tcmKmWp¡Ä Cu¨IÄ hgn 
`£W¯neqsSbpw Pe¯neqsSbpw ]Icp¶p.

tcmK\ntcm[\hpw \nb{´Whpw: tcmKmWp¡Ä 
CÃm¯ Xnf¸n¨ ip²amb Pew D]tbmKn¡pI, 
ip²amb Blmcw, ipNnXz kz`mhw, ipNnXzapff 
iuNmeb§Ä t]mepffhbmWv \nb{´W \S]
SnIÄ.

2.3.4 a\pjycnse IhItcmK§Ä

]cmZ§fmb Ipd¨p IhI§Ä a\pjycnepw 
P´p¡fnepw tcml§Ä D≠ m¡p¶p. 

h«s¨mdn (Ring worm)
`F]nsUÀtamss^täm¬, ssat{Imkvt]mdw, ss{S 
t¡mss^täm¬ apXembh h«s¨mdn¡v Imc 
WamIp¶p. 
e£W§Ä

h«s¨mdn¡v ImcWamb IhI§Ä a\pjy NÀ½ 
¯nse \in¨ tImi§fnÂ Pohn v̈ NÀ½w, tcmaw, 

Nn{Xw 2.13 ipNnXz kz`mhw

ssIIÄ IgpIp¶Xnse 6 kmt¦XnI L«§Ä

1. ssI¸¯n Dc¨p    
IgpIpI

3. hncepIÄ¡nS IgpIpI

5. s]cphncepw              
aWn_Ôhpw IgpIpI

2. ssI¿psS ]pdw                    
`mKw IgpIpI

4. hncepIfpsS    
A{K§sf IgpIpI

6. \J§Ä IgpIpI

Nn{Xw 2.14 h«s¨mdn

\Jw F¶nhbpsS _mly`mK v̄ sNmdn¨nepw ]mSp 
Ifpw   D≠ m¡p¶p. 
tcmKw ]Icp¶Xv

tcmKw _m[n¨hcnÂ \n¶v AsÃ¦nÂ AhÀ D]
tbmKn¡p¶ No v̧, Xqhme, XphÀ v̄ F¶nh hgn 
]Icp¶p.

\ntcm[\hpw \nb{´Whpw: tcmKw _m[n¨ hcnÂ 
\n¶pw HgnhmIpI, AhÀ D]tbmKn¡p¶ hkvXp 
¡sf Hgnhm¡pI F¶nhbmWv.

2.4 tcmKmWp¡Ä ]Icp¶ coXnIÄ

 tcmKnbmb a\pjy\nÂ \n¶v BtcmKyhm   

\mb a\pjy\v t\cnt«m AsÃ¦nÂ Nne hkvXp¡Ä 

aptJ\tbm tcmKmWp¡Ä ]Icp¶Xns\ tcmKw ]

IcpI F¶p ]dbp¶p. tcmKw ]Icp¶Xv Xmsg ]

dbp¶ hgnIfnÂ \S¡p¶p.

t\cn«pff tcmK kw{IaWw:  tcmKw _m[n¨ apjy\n 

Â \n¶v t\cn«pff k¼À¡w aqew tcmKw ]Icp¶ 

Xns\ t\cn«pff tcmKw ]IcÂ F¶p ]dbp¶p. 

Un v̂̄ ocnb, \ntamWnb, tImfd, ssSt^mbvUv, 

a®³, ap ≠n\ocv apXemb tcmK§Ä t\cn«v ]I 

cp¶p.

Cu tcmKmWp¡Ä Npa¡pt¼mgpw, Xp½p 

t¼mgpw hmbnÂ \n¶pw aq¡nÂ \n¶pw sXdn 

¡p¶ PeXpffnIÄ hgn hmbphnÂ Iecp¶p. Cu 
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{]Xntcm[ hyhØ

hmbphns\ izkn¡p¶ BtcmKyhm\mb hyàn¡v 

Cu tcmKw _m[n¡p¶p.

tcmK_m[nXbmb amXmhnÂ \n¶v P\\ka 

b v̄ Ipªnte¡v s]m¡nÄ sImSnbneqsS t\cn«v 

tcmKmWp¡Ä _m[n¡p¶p.

2.5 {]Xntcm[ hyhkvY
tcmK {]Xntcm[w: tcmK {]Xntcm[w F¶Xv a\p 

jyicoc¯nÂ tcmKmWp¡Ä¡v FXncmbn«v {]
hÀ¯n¡p¶ k¦oÀ® {]{InbbmWv. CXv Hcp 
{]tXyIXcw tcmKmWp¡Ä AsÃ¦nÂ {]Xntcm[ 
hkvXp¡Ä¡v FXncmbn«v {]hÀ¯n¡p¶ coXn 
bmWv.

 icoc¯n\pffnÂ IS¶ tcmKmWphnt\
bpw Ah Dev]mZn¸n¡p¶ hnjt¯bpw icoc 
¯n\pffnÂ {]thin¡p¶ A\yamwky§tfbpw 
BânP\pIsf¶p ]dbp¶p.

{]Xntcm[hyhØbnÂ ImWp¶ cà¹mkva, 
eknIm{Zhw enwt^msskäpIÄ F¶nh BânP\p 
IfpsS cmk{]{Inbsb hniIe\w sNbvXv 
Ahbv¡v tbmPn¨ coXnbnepÅ amwky hkvXphmb 
{]XnhkvXphns\ \nÀ½n¡p¶p.  

tcmK{]Xntcm[¯nsâ Xc§Ä

kzXkn²amb AYhm P³a\m Dff {]Xntcm[ 
iàn: Hcp {]tXyIXcw tcmKw AsÃ ¦nÂ 
tcmKmWp¡Ä¡v FXncmbn Hcp hyàn¡v tcmKs¯ 
{]Xntcm[n¡m\pff IgnhmWv kzXkn²amb {]Xn 
tcm[ iàn. DZm:þ kky tcmK§Ä P´p¡Ä¡v 
]Icp¶nÃ.

t\SnsbSp¯ {]Xntcm[iàn: Hcp hyàn 
AbmfpsS PohnXIme¯nÂ GsX¦nepw ]IÀ 
¨hym[n D≠mIp¶Xn\mÂ AXns\Xncmbn hnI 
kn¸n¡p¶ {]Xntcm[ iànsb t\SnsbSp¯      
{]Xntcm[iàn F¶p ]dbp¶p.

 t\SnsbSp¯ AsÃ¦nÂ {]tXyI{]Xn 
tcm[iàn, c ≠p Xc¯nep≠ vþ kPohamb t\Sn 
sbSp¯ {]Xntcm[iànbpw, \njv{Inbamb t\Sn 
sbSp¯ {]Xntcm[ iànbpw.

kPohamb t\SnsbSp¯ {]Xntcm[iàn: 
GsX¦nepw Hcp tcmKmWphn\mÂ ]IÀ¨hym[n   
D≠mIpt¼mÄ \½psS icoc¯nÂ C¯c¯nepff 
{]Xntcm[iàn D ≠m¡s¸Sp¶p. cà¯nÂ       
\nÀ½n¡s¸Sp¶ {]XnhkvXp¡Ä hfsc¡mew 
\ne\nÂ¡pIbpw kmayXbpff tcmKmWp¡Ä 
icoc¯nÂ {]thin¡pIbmsW¦nÂ Ahsb \in 
¸n¡pIbpw sN¿p¶p.

Nn{Xw 2.15 Xp½pt¼mgpw Npabv¡pt¼mgpw         
apJw aqSpI

t\cn«ÃmsXbpff tcmKkw{IaWw : icoc 

¯n\p ]pd v̄ Nne tcmKmWp¡Ä {]hÀ¯\ 

£aXtbmsS ImWp¶p. tcmKn D]tbmKn¡p¶ 

hkvXp¡fmb hkv{X§Ä, InS¡, hncn¸pIÄ, 

XqhmeIÄ, iuNmeb hkvXp¡Ä, ]m{X§Ä, 

I¸pIÄ apXembhbneqsS. tcmKmWp¡Ä  t\

cn«ÃmsX ]Icp¶p. Chsb t^mssaävkv F¶p ]

dbp¶p. CXns\ t\cn«ÃmsXbpff tcmKw ]IcÂ 

F¶p ]dbp¶p.

P´p¡Ä aptJ\ tcmKw ]IcÂ: t]\pIÄ,     

]mäIÄ, ]£nIÄ, jUv]Z§Ä, kkvX \nIÄ 

t]mepffh tImfd, ae¼\n, t]¸«n hnj_m[ 

apXemb tcmK§sf ]c¯p¶p.
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 Hcp tcmK¯nÂ \n¶pw tamNnXcmbXn\p 
tijw {]XnhkvXphnsâ \nÀ½mW D±o]\w kzXkn 
²amsW¦nÂ AXns\ kzXkn² kPohamb t\
SnsbSp¯ {]Xntcm[iàn F¶p ]dbp¶p.

 hmIvkn\pIfpsS {]tbmKw aqetam  AsÃ 
¦nÂ atÁsX¦nepw a\pjy\nÀ½nX {]tbmKw 
aqetam {]XnhkvXp¡fpsS \nÀ½mWw  D±o]n¸n 
¡pIbmsW¦nÂ e`n¡p¶ {]Xntcm[iàn¡v 
Ir{Xna kPohambt\SnsbSp¯ {]Xntcm[iàn 
F¶p ]dbp¶p. DZm :þ  {]Xntcm[iàn D ≠m¡m³ 
t]mfntbm XpÅn acp¶pw, {Sn¸nÄ BânP³ Ip¯n 
hbv]pw.

 \njv{Iobamb t\SnsbSp¯ {]Xntcm[iàn : 
C¯c¯nepff {]Xntcm[iànbnÂ B³dnP³ 
icoc¯nse {]XnhkvXp Dev]mZ\s¯ D±o]n 
¸n¡p¶Xn\p ]Icw Hcp X¿mdm¡nb \nebnepff 
{]XnhkvXphns\ icoc¯nÂ sNep¯p¶p. 

  X¿dm¡nb \nebnepff {]XnhkvXp 
A½bpsS cà¯nÂ \n¶pw KÀ`Øiniphnte¡v 
IS¯p¶Xn\v kzXkn²amb t\SnsbSp¯ {]
Xntcm[iàn F¶p ]dbp¶p. X¿dm¡nb \ne 
bnepff {]XnhkvXp Hcp hyàn¡v Ir{Xnaambn 

\ÂIpIbmsW¦nÂ (aäp P´p¡fnÂ Dev]m 
Zn¸n¡s¸Sp¶hsb ]ngnsªSp¯Xv) AXns\ 
Ir{Xnamb \njv{Inb t\Sn sbSp¯ {]Xntcm[iàn 
F¶p ]dbp¶p.Cu {]Xntcm[iàn ØncaÃ.

 {]Xnc£mIcWw:  tcmK§sf XSp¡p¶Xn\mbn 
hmIvkn³ \ÂIp¶Xns\ {]Xnc£mIcWw F¶p 
]dbp¶p. Cu {]Xnc£mIcW {]{Inb Ir{Xnaamb 
kPoh t\SnsbSp¯ {]Xntcm[w D ≠m¡p¶p. 

  Ip¯nshbv]p aptJ\bpff {]Xnc£m 
IcWw tcmKw ]Scp¶XnÂ \n¶pw hfscb[nIw 
P\§sf sam¯ambn kwc£n¡p¶ coXnbmWv.

Nn{Xw 2.16 t]mfntbm XpÅnacp¶v \ÂIp¶Xv

{]Xntcm[iànbpsS Xc§Ä

kzXkn²amb
(P\va\m DÅ)

t\SnsbSp¯
(e`yamIp¶)

\njv{Inbambh
{]Xntcm[iànbnÂ\n¶pw 

e`yamIp¶Xv

kPohambh {]XnhkvXp¡Ä
BânsP\pIfpsS D±o]\w 

aqew e`yamIp¶Xv

kzXkn²ambXv 
A½bpsS ape¸menÂ\n¶pw 

Ipªn\p e`yamIp¶Xv

Ir{XnaambXv
{]XnhkvXp¡Ä 

P´p¡fnÂ\n¶pw 
X¿mdm¡p¶Xv

Ir{XnaambXv
Ip¯nhbv]v aqew 

e`yamIp¶Xv

kzXkn²ambXv 
tcmKwaqew e`yamIp¶Xv
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BCG þ £btcmK¯n\pff hmIvkn³

DPT þ Un v̂̄ ocnb, hnÃ³Npa, sSä\kv  

    hmIvkn³  

MMR þ ap ≠n\ocv, a®³ (A©mw]\n)

    dqs_Ã (PÀ½³  A©mw]\n)

DT þ Un v̂̄ ocnb,sSä\kv  (SyqhÂ   

    B³dnP³)    
TT þ sSä\kv tSmIvkmbvUv

{]Xnc£mIcW ]«nI

{]Xnc£mIcW ]«nI \nÀt±in¡p¶Xv {]Xntcm[ 
Ip¯nshbv]pIÄ Ipªp§Ä¡v GXp {]mb 
¯nÂ \evIn hnhn[ tcmK§fnÂ\n¶v Ahsc 
kwc£n¡pI F¶XmWv. Xmsg sImSp¯ncn¡p¶ 
{]Xntcm[ ]«nI hmIvkn\pIfpsS t]cv, AXnsâ 
Afhv, GXp {]mb¯nemWv Ah \evtI ≠Xv 
F¶Xns\ {]Xn ]mZn¨ncn¡p¶p.

C´ybnÂ ]n³XpScp¶ {]Xnc£mIcW ]«nI

A½bpsS ape¸mÂ IpSn¡p¶XpsIm≠ v Ipªn\v GXp coXnbnepff {]Xntcm[amWv 
e`n¡p¶Xv? A½bpsS ape¸mens\m¯ `£Ww thsdbnÃ. {]XnhkvXp¡Ä AYhm {]
Xntcm[ t¥m_pen³ ape¸menÂ ImWs¸Sp¶p. ape¸mÂ hgn Ipªn\v {]XnhkvXp¡Ä 
e`yamIp¶p. Ip¸n¸mÂ IpSn¡p¶ Ipªp§Ä¡v AhcnÂ {]XnhkvXp D ≠mbmeÃmsX 
tcmKmWp¡sf FXnÀ¡m\pÅ iàn ImWp¶nÃ. AXpsIm≠ v Ipªp§Ä¡v 
IpdªXv Bdpamksa¦nepw ape¸mÂ \ÂtI ≠Xv AXyhiyamWv. ape¸mÂ IpSn¡p¶ 
Ipªp§sf¡mÄ Ip¸n¸mÂ IpSn¡p¶ Ipªp§Ä¡v tcmK km[yX IqSpXemWv. 
ape¸mÂ, hfÀ¶p hcp¶ Ipªp§Ä¡v FkvskdnknbtImen, kmÂsam\Ã, jnPnÃ, 
sk{S]vtämt¡m¡bv, \ntamt¡m¡bv, t]mfntbm sshdkv, tdmt«m sshdkv  t]mepff sshd 
knÂ \n¶v kwc£Ww \ÂIp¶p.

{Ia\¼À             hbÊv                        {]Xntcm[ Ip¯nhbv¸v                  Afhv

     1  P\n¨ Ipªv   BCG                             BZys¯ XhW

     2.  15 Znhkw  t]mfntbm XpÅn acp¶v   BZys¯ XhW

     3.   6 -mas¯ BgvN      DPT & t]mfntbm  BZys¯ XhW

     4.  10 -mas¯ BgvN      DPT & t]mfntbm  c ≠mas¯ XhW

     5.  14 -mas¯ BgvN      DPT & t]mfntbm  aq¶ms¯ XhW

     6.  9 --12 amkw      a®³    BZys¯ XhW

     7.  18- - 24 amkw      DPT & t]mfntbm  BZys¯ _qÌÀ

     8.  15 amkw - 2hÀjw      MMR Ip¯nhbv¸v  BZys¯ XhW

     9.  2- - 3 hÀjw   ssSt^mbvUv Ip¯nhbv¸v     Hcp amk CSthfbnÂ c≠v XhW

     10.   4- - 6 hÀjw      DT & t]mfntbm  c ≠mas¯ _qÌÂ

     11.   10 -mas¯ hÀjw      TT & ssSt^mbvUv   BZys¯  XhW

     12.  16 -mas¯ hÀjw      TT & ssSt^mbvUv  c ≠mas¯ _qÌÀ

IqSpXembn Adnbm³
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2.6.  tcmK§fpsS NnInÕbpw                          
\ntcm[\hpw

tcmKNnInÕ F¶p ]dbp¶Xv tcmKe£W 
§fpsS Huj[ \nÀÆlWamWv. Huj[\nÀ 
ÆlW¯nÂ DÄs¸Sp¶Xv.

i)  Huj[§Ä aptJ\bpff NnInÕmcoXn

ii) Huj[§Ä CÃmsXbpff NnInÕmcoXn

Huj[§Ä aptJ\bpff N nI nÕmcoX n: 
km[mcWbmbn kmw{IanI tcmK§sf NnInÕn 
¡m³ Huj[§Ä D]tbmKn¡p¶p. Cu Huj[ 
§Ä H¶pInÂ  tcmK§fpsS ImTn\ys¯ Ipdbv¡p 
Itbm AsÃ¦nÂ tcmKmWp¡sf \in¸n¡pItbm 
sN¿p¶p. {]XnhkvXp¡Ä \s½ _m[n¡msX 
tcmK§fpsS k©mc]Y¯nÂ XSÊw D ≠m¡m³ 
D]tbmKn¡p¶p.

Huj[§Ä CÃmsXbpff NnInÕmcoXn: Hcp hyIvXn 
apdnhnÂ \n¶v AsÃ¦nÂ \mUo{]iv\§fnÂ \n¶v 
tamNnX\mbmÂ tbmKbpw ^nkntbmsXdm¸nbpw, 
(Physio therapy) bpw km[mcW {]hÀ¯\§Ä 
sN¿m³ hfsc klmbn¡p¶p. aZy]m\¯nepw, 
ab¡p acp¶nepw, Bkàcmb P\§Ä¡v AXnÂ 
\n¶v tamNnX\mIm³ D]tZiw \ÂtI ≠XmWv.

Wp¡sf {]Xntcm[n¡pI, BtcmKy Icamb 
PohnXssien, A[nI BÄXnc¡v Hgnhm¡pI, 
ip²amb Imäv, kpc£nXamb IpSnshffw, 
\Ã BtcmKyc£m]camb hyhkvYIÄ Ch 
sbÃmw tcmKap ≠m ¡p¶ tcmKmWp¡sf {]
Xntcm[n¡m³ klmbn¡p¶p.

ii. {]tXyI \ntcm[\w: kq£amb PohnIfpsS 
B{IaW¯ns\Xncmbn t]mcmSp¶Xv {]Xn 
tcm[ hyhØbpsS Hcp {]tXyI kz`mhamWv. 
DZm:þ{]Xnc£mIcW ]cn]mSn.

2.7.  sshZyimkv{X¯nÂ     
ssPhkmt¦XnIXzw

sshZyimkv{X n̄Â ssPhkmt¦XnIXz n̄sâ 
apJyXzs¯¡pdn̈ v A²ymbwþ1Â {]Xn]mZn̈ n«p≠ v.

sshZyimkv{X n̄Â  {]talNnInÕbnÂ tI 
Spff C³kpens\ amäm³ ssPh kmt¦XnI hnZy D]
tbmKn̈ v X¿mdm¡p¶ C³kpen³ \Ã coXnbnÂ D]
tbmKn¡p¶p.

Nn{Xw 2.17 tbmK]cnioe\w

2.8. HIV bpw \ntcm[\hpw
t\SnsbSp¯ {]Xntcm[ IpdhpsIm ≠pff 

e£W§Ä (AIDS) acWImcWnbmb tcmKamWv. 
CXv ssewKnI k¼À¡w hgntbm, càw hgntbm, 
cà Dev]¶§Ä hgntbm ]I cp¶p. \mjWÂ 
C³ÌnÁyq«v Hm^v slÂ¯v USAbnse tdm_À«v 
Kmtembpw ]mkv¨À C³ÌnÁyq«v ]mcoknse  eq¡v 
tam³Sbn\dpw AIDS D ≠m¡p¶ (a\pjy {]Xn 
tcm[ Ipdhp ≠mIp¶) sshdkv   (HIV) s\ ]ncn 
s¨Sp¯p.

ss¥t¡mt{]m«o³ BhcWhpw RNA  
P\nXI ]ZmÀ°apff Hcp dnt{SmsshdÊmWv 
HIV. CXv a\pjy\nse  {]Xntcm[iànsb 
Ipdbv¡p¶p. CXn\pImcWw {]XnhkvXp¡sf 
D ≠m¡p¶ CD4 ¹kv  T klmb tImi§ (tizX 
càmWp¡Ä) fpsS IpdhmWv.

e£W§Ä: `mcw IpdbpI, ITn\amb hbdn 
f¡w, XpSÀ¶pff ]\n, £b¯n\pff km[yX, 
Im³UnUbmknkv, sshdkv sIm ≠p ≠mIp¶ slÀ 
]kv tkmkväÀ.

\ntcm[\w: tcmK§fp≠ m¡p¶ AWp 
¡fnÂ \n¶v tamNnX\mIp¶Xv tcmK\ntcm[\w 
F¶À°amIp¶p.

{]Xntcm[w c ≠p hgnIfnÂ t\Smw.:
i. km[mcW \ntcm[\w: tcmKmWp¡fnÂ\n¶v 

AI¶p \nÂ¡p¶Xv, kmw{IanI tcmKm 
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sshdkv Adnbm\pff ]cntim[\:
i.  Fenkm(F³sskwen¦vUv C½yqt\m tkmÀ_âv 

Atkbv) ]cntim[\.

ii.  shkvtä¬ t»m«vþ Dd¸phcp¯p¶ ]cn 
tim[\.

\ntcm[\ amÀ¤§Ä:
i. kwc£nX ssewKnI s]cpamÁw

ii. kpc£nXamb ssewKnI {]hÀ¯\§Ä

iii. càamÁ¯n\p ap³t] HIVbv¡p th ≠n     

 bpff ]cntim[\ \S¯pI.

iv. Bip]{XnIfnÂ Hcn¡Â am{Xw D]tbmKn   

¡p¶ kndn©pIÄ D]tbmKn¡pI.

v.  keqWpIfnÂ Htc t»UpIfpw I¯nIfpw 

H¶nÂ IqSpXÂ t]À¡v D]tbmKn¡m³ ]mSnÃ.

vi. ]¨ Ip¯m³ Htc kqNn D]tbmKn¡m³ ]mSnÃ

 amXrIm aqey\nÀ®bw

1. Hcp hyànbpsS BtcmKy\nesb sXscsªSp¡pI.

 i)  Mr.X kmw{IanI tcmK¯nÂ \n¶pw apà\mbn

  ii) Mr.Y Znhtk\ C³kpen³ Ip¯nshbv]v FSp¡p¶p.

 iii) Mrs.Z hfscb[nIw hnjmZhXnbmWv.

 iv) Mr.K AbmfpsS IÀ½§fnÂ hym]rX\mbpw DÃmkhm\mbn kabw sNehgn¡pIbpw        
    sN¿p¶p

2. Xmsg sImSp¯ncn¡p¶hbnÂ GXmWv kmaqly AkwXpe\mhkvY ImWn¡p¶Xv.

i) AbmÄ P³aZn\w BtLmjn¡p¶p.

ii) km[mcW kw`h§fnepw HcmÄ ]cp¡ \mbn s]cpamdp¶p.

iii) AbmÄ Npäp]mSpIÄ¡\pkcn¨v s]mcp¯s¸Sp¶p.

iv) AbmÄ kpJanÃm¯ Xsâ amXmhns\ Bip]{XnbnÂ ip{iqjn¡p¶p

3.  _mIvSocnbaqeap ≠mIp¶ tcmKs¯ sXcsªSp¡pI.

  i) akvXnjv¡Pzcw  ii) t]¸«n hnj_m[  iii) sSä\kv  iv) hkqcn

4.  XmsgsImSp¯ncn¡p¶hbnÂ H¶v Imäp hgn ]Icp¶ tcmKamWv AXns\ I ≠p]nSn¡pI.

  i) £bw  ii) akvXnjvv¡Pzcw  iii) ssSt^mbnUv  iv) tImfd

5. Xo{hamb ae¼\nsb D ≠m¡p¶Xv ¹mkvtamUnbw ___________
  i) ¹mkvtamUnbw HmthÂ   ii) ¹mkvtamUnbw atednb 

  iii) ¹mkvtamUnbw ]mÂkn^mcw  iv) ¹mkvtamUnbw sshhmIvkv

6. \½psS sNdpIpSens\ _m[n¡p¶ t{]mt«mtkmhbv¡v Hcp DZmlcWw __________.
  i) ¹mkvtamUnbw  sshhmIvkv  ii) Fâao_ lntÌmenän¡ 

  iii) {Sn¸t\mtkmaKmw]nb³kv   iv) äo\nbmtkmenbw

7. t\cn«ÃmsX tcmK§Ä ]Icp¶ Hcp coXn  ___________
  i) Xp½pI     ii) Npabv¡pI 

  iii) ¹mkâ      iv) tcmKnIÄ D]tbmKn¡p¶ hkvXp¡Ä

hn`mKw  - A
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8. aäpP´p¡fnÂ \n¶pw ]ncns¨Sp¡p¶ {]XnhkvXp \n§fpsS icoc¯nÂ Ip¯nhbv¡pt¼mÄ 

GXpXc¯nepff {]Xntcm[ iànbmWv \n§Ä¡v In«p¶Xv __________.
i) Ir{Xnaamb kPoh {]Xntcm[iàn  ii) Ir{Xnaamb \njv{Inb {]Xntcm[iàn

iii) kzXkn²amb kPoh {]Xntcm[iàn  iv) kzXkn²amb \njv{Inb {]Xntcm[iàn

9.  P\n¨ DSs\ Ipªn\p\ÂIp¶ BZys¯ {]Xntcm[ Ip¯nhbv]v GXmWv __________
 i) t]mfntbm sNm«pacp¶v    ii) DPT, 

 iii) DPT bpw t]mfntbm sNm«pacp¶pw  iv) BCG

10. BtcmKyIcamb Hcp PohnXw \bn¡m³ Hcp hyàn imcocnIambpw am\knIambpw kmapZmbnI
ambpw \ÃcoXnbnÂ Bbncn¡Ww.CXnÂ GsX¦nepw H¶p IpdbpIbmsW¦nÂ B hyàn 
__________ \mÂ _m[n¡s ̧Sp¶p.

11.Hcp hnZymÀ°n AhfpsS `£W¯nÂ amwky Blmcw Hgnhm¡n IqSpXÂ A¶Pw `£n¡p¶p.
GXp Xc¯nepÅ `£W A]cym]vXXbmWv Ahsf _m[n¡p¶Xv.

 i) Izmjnbm¡À  ii) \nimÔX  iii) {]talw  iv) Uhp¬kn³{Uw
12.{]kvXmh\ ‘A’  {]tal tcmKnIfpsS cà¯nÂ D]tbmKn¡msX A[nIw ImWp¶ ¥pt¡mkv 

aq{Xw hgn ]pdt¯¡pXÅp¶p. ImcWw ‘R’  Btáb{KÔn Bhiy¯n\pÅ C³kpen³  Dev   
]mZn¸n¡p¶nÃ.

 i) ‘A’  bpw ‘R’ Dw icnbmWv ‘R’ , ‘A’  bpsS hnhcWamWv
 ii) ‘A’  bpw ‘R’ Dw icnbmWv F¶mÂ ‘R’ , ‘A’  bpsS hnhcWaÃ
 iii) ‘A’  icnbpw ‘R’  sXäpamWv
 iv) ‘A’  sXäpw ‘R’  icnbpamWv.

1. acmkvakpw IzmjntbmÀ¡dpw amwkyw Ipdhn\mep mIp¶ tcmK§fmWv. hoÀ ̄hbdpw ho§nb apJhpw 
sIm≠ v acmkvakv IzmjntbmÀ¡dn³ \n¶pw hyXymks ̧Sp¶p. Cu e£W§Ä apIfnÂ ]dªncn
¡p¶ tcmK§Ä¡pÅhbmtWm? AsÃ¦nÂ icnbmbh FgpXpI

2. Xmsg sImSp̄ ncn¡p¶ {Iat¡SpIfpsS ]«nIbnÂ \n¶v hyXykvXamb H¶ns\ sXcsªSp v̄ 
AXnsâ ImcW§Ä FgpXpI.

 (Xmekvkoanb, lotam̂ oenb, \nimÔX, AÂ_n\nkw, kn¡nÄ skÂ A\oanb)

3. IhnX PetZmj̄ mÂ {]bmks ̧Sp¶p. Cu tcmKw Dḑ m¡m³ \n§Ä IhnXtbmSv GsXÃmw tNmZy
§Ä tNmZn¡pw?

 i) _____________________________ ii) ____________________________ 

4.  \nimÔXtbbpw hÀ®mÔXtbbpw hyXymks¸Sp¯n FgpXpI
5. hnZymeb tlmÌense Hcp hnZymÀ°nbpsS NÀ½¯nÂ I≠  sNmdn¨nepÅ Idp¯ ASbmf

§Ä \nco£n¨tijw hmÀU³ AhfpsS klhmknItfmSv XphÀ¯v,hkv{X§Ä,No¸v F¶nh  
]ckv]cw D]tbmKn¡cpXv F¶v D]tZin¨p. B hnZymÀ°n GXp tcmK¯memWv {]bmks¸Sp¶Xv  
AXp ≠m¡p¶ tcmKmWp GXmWv F¶p ]dbpI?

6. ae¼\n ]cmZs¯ IS¯p¶ Pohn GXv?CXnÂ Xo{hw AsÃ¦nÂ acWImcWnbmb ae¼\n D≠ m
¡p¶ ]cmZtaXv?

hn`mKw - B
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7. FbvUvkns\ Xncn¨dnbm\pw Dd¸n¡m\pw sN¿p¶ ]cntim[\IfpsS t]scgpXpI;

8.  {Xn{]Xntcm[ Ip¯nhbv]v F¶mse v́? AXpsIm≠ v {]Xntcm[n¡mhp¶ aq¶v tcmK§Ä Gh?

9. apȩ mÂ IpSn¡p¶XpsIm≠ v Hcp Ipªn\p e`n¡p¶ {]Xtcm[iàn GXmsW¶p ]dbpI?

10. Xmsg sImSp̄ ncn¡p¶ {]kvXmh\IÄ hmbn v̈ Ah icnbmtWm sXämtWm F¶p ]dbpI?

 i)  hÀ®mÔX P\nXI {Iat¡SmWv F¶mÂ \nimAÔX t]mjImlmc {Iat¡SmWv.

 ii)  Xo{hamb hnfÀ¨ Hcp t]mjImlmc IpdhpsIm p≠ mIp¶ tcmKamWv F¶mÂ kn¡nÄ skÂ A\o  
anb  Hcp P\nXI{Iat¡SmWv.

 iii)  apdnthä HcpIpªn\v änän Ip¯nhbv̧ v \ÂIp¶Xv Ir{Xna {]Xntcm[amWv. F¶mÂ _nknPn 
Ip¯nhbv̧ v \ÂIp¶Xv kPohamb Ir{Xna {]Xntcm[amWv.

 iv) ae¼\n _mIvSocnb D≠ m¡p¶ tcmKamWv F¶mÂ h«s¨mdn Hcp sshdÂ tcmKamWv.

11. caytamWIfnÂ cà{kmhw, ]Ãnsâ B«w F¶nhbmÂ {]bmks¸Sp¶p. ]cntim[\bnÂ CXv hnäm
ansâ IpdhpsIm ≠mWv D ≠mIp¶Xv F¶v I≠ p]nSn¨p. 

 `£W¯nÂ \jvSamb hnäman³ GXmsW¶v caytbmSv kqNn¸n¡pI ___________. 

 AhÄ  GXpXc̄ nepÅ tcmK̄ memWv {]bmks ̧Sp¶Xv ___________.

12. B, C sb A bpambn tNcpw]Sn tNÀ¡pI

A B C

           hnÁman\pIÄ 
IpdhpsIm pff 
tcmK§Ä 

e£W§Ä

       hnäman³ A \nIvätem]nb  \nimÔX

       hnäman³ B1 kvIÀhn \mUoXfÀ¨

       hnäman³ C dn¡ävkv tamWIfnÂ cà{kmhw

       hnäman³ D cà{kmhw
AkvYnIfnÂ ImÂky¯ns³d 
Ipdhv

       hnäman³ K s_dns_dn XpSÀ¨bmb cà{kmhw

13. Hcp {]tZis¯ P\§tfmSv AhnSs¯ BtcmKy {]hÀ ̄I³ Htc kqNnsIm≠ v ]¨ Ip ̄cpXv 
F¶pw keqWpIfnÂ £ucIt\mSv apJw hSn¡m³ Hmtc tdkÀ AsÃ¦nÂ  t»Uv D]tbmKn¡cpXv 
F¶pw D]tZin¨p Cu ]dbp¶ coXnIfmÂ XSbm³ ]äp¶ acWImcWnIfmb tcmK̄ nsâ t]cp]d
bpI? Cu tcmKØn\v FXntcbp≈ a‰v \ntcm[\ am¿§ßfpw kqNn∏n°pI.

.14. Xmsgs¡mSp¯ncn¡p¶hsb tNcpw]SntNÀ¡pI.

]«nI 1 tcmK-§Ä ]«nI 2 e£-W-§Ä

A. A-ao-_n-bmknkv I) aq¶p apXÂ \mep Znhkw hsc ImWp¶ DbÀ¶ ]\nbpw hnd-bepw

B. £bw II)  NÀ½-¯nepw \J-§-fnepw ImWp¶ sNmdn-¨n-epÅ AS-bm-f-§Ä

C. h-«-s¨mdn III)  h-b-dp-th-Z\bpw càhpw Nfnbpw IeÀ¶ aew

D. a-e-¼\n IV)  Xp-SÀ¨-bmb Npabpw ico-c-`mcw Ipd-bp-¶Xpw
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15.  ]Icp¶ coXnsb ASnØm\am¡n tcmK§sf ]«nIs ̧Sp̄ pI. (shÅwhgn, Imäphgn, ssewKoI_Ôw hgn)

  i) tImfd   ii) ssSt^mbnUv  iii) £bw  iv) IpjvSw   v) kn̂ nenkv 

 vi) tKmtWdnb  vii) \ntamWnb   viii) PetZmjw  ix) Aao_nIv Unk³{Sn  x) FbnUvkv

16. i) a\pjys\ hfscb[nIw _m[n¡p¶ tcmKImcWnIfnÂ GsX¦nepw 3 F®w ]dbpI?

 ii) FbnUvkv t]mepÅ sshdkn\mÂ D≠ mIp¶ tcmK§Ä¡v acp¶v I≠ p]nSn¡p¶Xv aäptcmK§tf
¡mÄ hfsc {]bmkamWv. Cu {]kvXmh\ icnbmtWm sXämtWm?hnhmZn¡pI

17. Hcp hnZymÀ°n¡v A©mw ]\nhcnIbpw AXn³ \n¶v kpJw {]m]n¡pIbpw sNbvXp. Cu tcmKw 
Ahsâ PohnX¯nÂ ho ≠pw hcnIbnÃm F¶v Ahsâ imkv{X A²ym]I³ ]dªp. CXp icn
bmtWm?F´psIm≠ v

18. a\pjycnÂ h«s¨mdn D ≠m¡p¶ tcmKmWphnsâ t]cp]dbpI? Cu tcmK̄ nsâe£W§Ä ]dbpI?

19. HäbmbXns\ sXcsªSp¡pI

 i) FbnUvkv :dnt{Smsshdkv, enwt^msskäpIÄ, _nknPn, Feok

 ii) _mIvSocnbÂ tcmKw: t]¸«n hnjw, tImfd, PetZmjw, C³ v̂fph³kv

 iii) Un]nän Ip¯nhbv]v: Un]vXodob, £bw, s]À{Sqknkv,sdä\kv

 iv) a\pjy\nÂ ¹mkvtamUnbw kw{Ian¡p¶ \ne: kvt]mtdmsskäpIÄ, aotdm sskäpIÄ, t{Smt¸m  
    sskäpIÄ, KmtamsskäpIÄ

 v)  am\knI ]cnamWw: Xnf¡apff NÀ½w km[mcWamb D]m]Nbw, I®n\p Npäpw Idp¯ ]mSpIÄ   
CÃmXncn¡pI, kz´w IgnhpIsf¡pdn̈ pÅ t_m[w

20. ]m¼p ISnbvs¡XnscbpÅ FXnÀhnjw X¿mdm¡pt¼mÄ IpXncIfnÂ Dev]mZņ n¡p¶ {]Xntcm[hkvXp
¡sf D]tbmKn¡p¶p GXp Xcw {]Xntcm[ hkvXphmWv ChnsS D≠ m¡p¶Xv F¶v kqNņ n¡pI.

21. Cu tcmK§sf D]m]Nb {]{InbbnepÅ {Iat¡Sv, P\nXI {Iat¡Sv AsÃ¦nÂ t]mjImlmIpdhp
sIm ≠p ≠mIp¶ tcmK§Ä F¶ coXnbnÂ hn`mKn¡pI.

 i) Xmenkvkoanb ii) s_dns_dn   iii) {]talw   iv) __nÄt_mbv kn³{Sw 

 v) kvIÀhn   vi) acmkvakv   vii) s]m®̄ Sn   viii) adhntcmKw 

 ix) \nimÔX  x)lotam̂ oenb

22. icnbmb {]kvXmh\sb I≠ p]nSn¡pI (icn/sXäv)

 i) £bw ssat¡m_mIvSocnbw Syq_ÀIptfmknkv F¶ _mIvSocnb̄ n\mÂ D≠ m¡s ̧Sp¶p.

 ii) ssSt^mbnUv ss{St¡mss ̂äm¬ IhI¯mÂ D≠ m¡s ̧Sp¶p.

 iii) ae¼\n ¹mkvtamUnbw sshhmIvkn\mÂ D ≠m¡s ̧Sp¶p.

 iv) C³ v̂fqh³kþFâao_ lntÌmfnän¡m F¶ t{]mt«mtkmhbmÂ D ≠m¡s ̧Sp¶p.

23. tcmKmWphn\mÂ kmw{Ian¡s¸« At\m̂ nekv sImXpIpIÄ kvt]mtdmtkmbnäpIsf icoc¯n\pÅnÂ  
IS̄ nb DS³ Hcp hyàn¡v ae¼\n D ≠mIp¶nÃ. F́ psIm≠ v? AXnsâ ImcW§sf hnhcn¡pI?

24. ¹mkvtamUnb¯nsâ \neIsf FgpXpI

 i) kmw{Ian¡s¸« At\m̂ nekv sImXpIpIÄ IS̄ p¶Xv

 ii) kmw{Ian¡s¸« a\pjy\nÂ \n¶v At\m̂ nekv sImXpIpIÄ kzoIcn¡p¶Xv
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25. Cü IfmÂ  ]c̄ s ̧Sp¶ c ≠p tcmK§fpsS t]cp]dbpI? tcmKmWp¡fpsS t]scgpXpI?

26. Xmsgs¡mSp̄ ncn¡p¶ NmÀ«v \ocn£n¡pI.

cà-̄ nse ¥qt¡mkv Ic-fnse ss¥t¡m-P³

'X'

XmsgsImSp¯ncn¡p¶ ]«nIbnÂ \n¶v  X sâ tcmKImcWnbpw D]m]Nb{]{InbbnepÅ {Iat¡Spw 
]dbpI.

{Ia-t¡Sv  Imc-Wn-IÄ

a) U-b-s_-änkv C³kn-]nUkv  FUn-F¨v tlmÀtam-Wnsâ Ipdhv

b) {]talw C³kp-en³ tlmÀtam-Wnsâ Ipdhv

c) tIm-tdm-Wdn lrZ-b-tcmKw lrZ-b-t]-in-IÄ¡v càw \ÂIp¶ XSÊw

d) -{]-hÀ¯\ cln-X-amb hr¡ càw Acn-s¨-Sp-¡p-¶-XnÂ s\t{^m-Wnsâ ]cm-

Pbw

hn`mKw - C
1. Ie Hcp Ipªn\v P³aw \ÂIn.

 i) BZys¯ Bdpamkw Ipªn\p \ÂIm\pÅ {]Xntcm[ hyhØm\S]Sn \nÀt±in¡pI.

 ii) Cu ]«nI A\pkcn¨v GsXÃmw tcK§sf XSp¡m³ Ignbpw.
2. \n§fpsS ]cnkc¯v ae¼\n ]c¡p¶p.

 i) \n§fpsS ]cnkc¯pÅ A[nImcnIÄ¡v F´p \nÀt±iamWv \n§Ä¡v \ÂIm\pÅXv ?

 ii) ae¼\nbpsS icnbmb e£W§sf sXcsªSp¯v FgpXpI.
    (ISp¯ ]\nbpw hndbepw/hbdnf¡w)
3. HIvtSm_À 15 ssIIgpIÂ Zn\ambn BtLmjn¡p¶p.

 i) ssIIgpIensâ {]m[m\ys¯Ipdn¨v \n§fpsS kplr¯nt\mSv ]dbpI.

 ii) Hcp Znhkw GsXÃmw kµÀ`§fnÂ \n§Ä ssIIgpIp¶p.
4. {]Xntcm[w F¶mse´v? hnhn[ Xc¯nepÅ {]Xntcm[§sf¡pdn¨v Hcp Ipdns¸gpXpI.
5. a\pjy\nÂ ImWp¶ ¹mkvtamUnb¯nsâ PohnXN{Is¯ hnhcn¡pI?
6. t]mjImlmcIpdhn\mÂ D≠ mIp¶ hnhn[ Xcw tcmK§sf ]«nIs¸Sp¯pI? AXnsâ e£W

§sf Ipdn¨v Hcp Ipdns¸gpXpI.

Books:  1. Biology - RAVEN, Johnson WCB McGraw - Hill, USA
        2.   Biology - A Modern Introduction, B.S. Beckett, 2nd Edition, Oxford University 

Press, New Delhi
Webliography:    www.khanacademy.org,          www.ase.tufts.edu/biology
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a\pjyicoc¯nsâ LS\bpw 
[À½§fpw-Ahbh hyhØIÄ

 \mUohyhØ 

 ct≠ m AXnÂ IqSpXtem BfpIÄ H¶n̈ v 

tNcpt¼mÄ Hmtcmcp¯À¡pw tPmen sN¿p¶XnÂ 

AhcptSbXmb coXnbnepÅ B{Kl§fpw Ign 

hpIfpw, {]hÀ¯\§fpw ImWp¶p. AhcpsS 

CSbnÂ {]hÀ¯\§sf GtIm]n¡p¶Xn                       

\pw  \nb{ ń¡p¶Xn\pw s]mcp¯s¸Sp¯p¶Xn 

\pw Btcm HcmfpsS Bhiyap≠ v. AXpt]mse 

\½psS icoc n̄se Ahbh§Ä¡pw Ahbh 

hyhØbv¡pw X¶nÑbmbn {]hÀ n̄¡m³ Ign-

bnÃ. AhbpsS {]hÀ n̄IÄ GtIm]n¡s¸«v 

Ønck´pe\ {]hÀ n̄sb \ne\nÀ¯p¶Xn\v 

X¡ coXnbnembncn¡pw. ct ≠m AXne[nItam 

Ahbh§fpsS ]ckv]c hÀ²\hpw H¶v asäm¶n\v 

klmbambncn¡p¶ coXntbbpw GtIm]\w F¶p 

]dbp¶p.\½psS icoc n̄Â \mUohyhØbpw 

A´x{kmhn hyhØbpw Ahbh§fpsS {]hÀ¯ 

\§sf GIoIcn¡p¶p. C§s\ {]hÀ¯\§sf 

tbmPņ n̈ v icocw \Ã coXnbnÂ {]hÀ n̄¡p¶p.

thK¯nepÅ GIoIcW¯n\mbn \mUo-

hyhØ ASp¯Sp¯ A{K§sf tbmPn¸n¨p 

sIm≠ v he]n¶Ât]mse ImWp¶p. A´x {kmhn 

hyhØmtlmÀtam¬ hgn cmkGIoIcWw \Â 

Ip¶p. Cu A²ymb¯nÂ a\pjysâ \mUohy-

hØbptSbpw A´x{kmhn hyhØbptSbpw 

LS\bpw [À½§fpw \ap¡v ]Tn¡mw.

3.1.\mUohyhØ

Hcp P´phnsâ \mUohyql¯nÂ AS§n 
bn«pÅXv 

i) \yqtdmWpIÄ AYhm \mUotImi§Ä F¶ 
dnbs¸Sp¶ khntij tImi§Ä¡v ]e 
Xc¯nepÅ {]tNmZ\§sf Xncn¨dnªv 
kzoIcn¨v, t{]jWw sN¿m³ Ignbp¶p.

sU³ss{Säv

\nknÂ IWnIIÄ

tImi tI{µw
tImi icocw

dm³hnbÀ ]ÀÆ§Ä

\yqdnse½

BIvtkm¬
aben³ Dd

\yqtdm¬

A{K imJIÄ

Nn{Xw 3.1. \mUotImi¯nsâ LS\bpw Xc§fpw

sU³ss{Säv

tImitI{µw

BIvtkm¬

GI{[phw
Zzn{[phw

_lp{[phw

A²ymbw 3
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a\pjy icoc¯nsâ LS\bpw [À½§fpw

ii) \mUotImi§Ä¡v \yqtdm ¥obÂ tImi§Ä 
Xm§p \ÂIp¶p.

iii) \mUoX´p¡Ä F¶Xv \mUotImi§fpsS 
sI«pIfpsS ZoÀLamb `mKamWv. 

3.1.1 \mUotImi§Ä

\mUohyhØbpsS ASnØm\ am{XIfmWv    
\mUo tImi§Ä AYhm \yqtdmWpIÄ. 

86 _nÃnb³ \mUotImi§fpw AXnt\¡mÄ 
IqSpXÂ \yqtdm¥obÂ tImi§Ä (86 _nÃnbt\ 
¡mÄ IqSpXÂ) tNÀ¶mWv \½psS akvXnjv¡w. 
kq£aZÀin\n LS\bmb \mUotImi¯n\v 
tImiicocw, sU³ss{SäpIÄ, BIvtkm¬ F¶o      
{][m\`mK§fp≠ v.

tImiicocw

{IaclnX BIrXn AYhm _lpapJ LS\
bpÅ tImiLS\bmWnXv. CXns\ ssktäm¬ 
F¶p]dbp¶p.tImicoc¯nÂ Nne {]tXyI 
tImimwK§fpw \nknÂ  IWnIIfpw DÅ 
tIi{Zhyap≠ v. t{]m«o³ \nÀ½mW¯n\p th≠ n 
bpÅ Hcp Iq«w dnt_mtkmapIfmIp¶p \nÊnÂ 
IWnIIÄ.

sU³ss{SäpIÄ

sU³ss{SäpIÄ AYhm sU³{SmWpIÄ 
BhÀ¯n¨v  imJIfmbn  ]ncnªv  tImi§fpsS 
]pdt¯¡v D´n\nÂ¡p¶ sNdnb X´p¡fmWv. 
sU³t{SmWpIÄ sshZypX  {]tNmZ\§sf ssk 
tämWpIfnte¡v IS¯p¶p.

BIvtkmWpIÄ

tImiicoc¯nÂ \n¶pw DXv`hn¡p¶ X´p 
¡fnÂ H¶v hfsc \ofw IqSnbXpw imJI 
tfmSpIqSnb FXnc{KapffXpamWv. CXns\ 
BIvtkm¬ F¶p ]dbp¶p.

FXnc{K imJIÄ  Ipangv t]mepÅ LS\
bnÂ Ahkm\n¡p¶p. CXns\ kn\m]vänIv t\m_v 
F¶p]dbp¶p. CXnÂ \yqtdm{Sm³kvantägvkv F¶ 
cmkhkvXp \ndªncn¡p¶p, BIvtkmWn\p 
ÅnÂ ImWp¶ ssktäm¹mks¯ BIvtkm¹mkw 
F¶p ]dbp¶p. BIvtkmWns\ BhcWw 

sNbvXncn¡p¶ aben³ Dd [mcmfw ASp¡pIfpÅ 
jzm³ tImi§fmÂ D ≠m¡nbncn¡p¶p. jzm³ 
tImi§fpsS ]pdsa ImWp¶ kvXcs¯                
\yqdnse½ F¶p ]dbp¶p. BIvtkm¹mks¯ 
Npän¡mWp¶ kvXc¯n\v \qdnse½ F¶p]d 
bp¶p. imJIfmbn ImWp¶ A{K`mKw Hgn¨pÅ 
BIvtkmWns³d `mK§sf    \yqdnse½ BhcWw 
sNbvXv ImWp¶p. BIvtkmWn\p apIfnÂ aben³ 
Ddbv¡nSbnÂ ImWp¶ hnShn\v dm¬hnbdnsâ t\m 
SpIÄ F¶p]dbp¶p. aben³ Ddbv¡v apIfnÂ 
ImWp¶ NnetImi§sf jnhm³ tImi§Ä 
F¶p]dbp¶p. 
\mUotImi§fpsS Xc§Ä

a)  abent\äUv AsÃ¦nÂ saUpteäUv 
AsÃ¦nÂ shÅ \yqtdmWpIÄ:

 BIvtkmWpIÄ  shÅ sImgp¸psI m≠pÅ 
aben³ Ddbv¡pÅnÂ ImWp¶p sh¦nÂ 
Ahsb abent\äUv AsÃ¦nÂ shÅ           
\yqtdmWpIÄ F¶p ]dbp¶p. CXv akvXnjv 
¡¯nsâ shfp¯ ]ZmÀ°ambn ¯ocp¶p.

b) aben³ Dd CÃm¯ AsÃ¦nÂ saUpÃ CÃm¯ 
AsÃ¦nÂ Nmc\nd\mUotIm i§Ä:

 Cu \mUotImi§sf BhcWw sNbvXv 
aben³ Dd ImWp¶nÃ. AXpsIm≠ v Ah 
Nmc \nd¯nÂ ImWp¶p.BIvtkmWns\ 
BhcWw sNbvXv \yqdnse½bpw jnhm³ 
tImi§fpw am{Xw ImWp¶p.C¯c¯nepÅ 
\mUotImi§Ä skdn{_ ¯nsâ Nmc \nd 
`mK¯v ImWp¶p.

c) GI{[ph \mUotImi§Ä:

 {`qW¯nse \mUoIeIfnÂ GI{[ph          
\mUotImi§Ä ImWp¶p.Hcp GI{[ph              
\mUotImi¯n\v BIvtkmWmbpw sU³t{Sm 
Wmbpw {]hÀ¯n¡p¶ GIX´p DÅ           
\mUotImiicocap≠ v.

d) Zzn{[ph \mUotImi§Ä:

 Zrãn ]Se¯nse kwthZ\ Ahbhamb imem 
I§fnepw tImWpIfnepw ImWp¶ kwthZ\
tcmatImi§Ä Zzn{[ph\mUotImi§fmÂ    
\nÀanXamWv. Hmtcm Zzn{[ph\mUotImi¯nepw 
Hcp tImiicochpw A{K¯nÂ BIvtkm 
Wmbpw asäm¶v sU³t{SmWmbpw {]hÀ¯n 
¡p¶ c≠ v hfÀ¨Ifpw ImWp¶p.

e) _lp{[ph\mUotImi§Ä

 skdn{_Â tImÀs«IvknÂ _lp{[ph \m 
UotIi§Ä ImWp¶p. Hmtcm _lp{[ph\m 
UotImi¯nepw [mcmfw sU³ss{SäpIfpw 
BIvtkmWpapÅ tImiicocap≠ v.
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 \mUo_Ôw (Synapse): ASp¯Sp¯     \mUo 
tImi§fnse BIvtkmWpIfpsS sU³ss(Säp 
Ifpw \mUo_Ôapgbpw H¶ns\m¶p tNcm 
sX _Ôs¸«ncn¡p¶p. ASp¯Sp¯ \mUo 
tImi§fpsS CSbnepÅ Cu`mK¯n\v \mUo 
_Ôw F¶p]dbp¶p.

3.1.2 .\mUoD±o]\w
\mUotImi§fpsS klmb¯mÂ {]

tNmZ\§sf IS¯p¶Xns\ \mUoD±o]\w 

bpÅ BhcW¯n\v UyqdmamäÀ F¶p ]d 

bp¶p. teme amb cIvX kw{IaWapÅ a²ymhc 

W¯n\v Ac¡t\mbnUvkvXcw F¶p]dbp¶p. 

hfsc I«nIpdª arZphmb B´cmhcWw 

akvXnjv¡¯nsâbpw kpjpav\bptSbpw D]

cnXe¯nÂ ImWp¶p. CXns\ ]bmamäÀ F¶p 

]dbp¶p. 

akvXnjvIw

hnhc§sf Nn«s¸Sp¯p¶ tI{µamWv akvXn-

jvIw. CXv BÚ, \nb{´W hyh Øbmbn {]

hÀ¯n¡p¶p.a\pjyakvXnjvIw aäp IticpIn-

Ifnse t]mse Xs¶ aq¶p {][m\ `mK§fmbn 

hn`Pn¨ncn¡p¶p.

a) ap³ akvXnjvIw b) a²y akvXnjvIw 

c) ]n³ akvXnjvIw

ap³ akvXnjvIw

ap³ akvXnjvI¯nÂ {]akvXnjvIw  (skdn 

{_w), Xemakv, sslt¸mXemakv F¶o `mK§Ä 

ImWp¶p.

{]akvXnjvIw (cerebrum)

a\pjyakvXnjv¡¯nsâ {][m\ `mKamWnXv 

(akvXnjv¡¯ns³d  (GXm≠ v aq¶nÂ c≠ v `mKw 

{]akvXnjvIamWv). {]akvXnjv¡s¯ a²y]nfÀ¸v 

F¶dnbs¸Sp¶ Bg¯nepÅ ]nfÀ¸v ew_ambn 

c≠ v ]IpXnIfmbn ]ncn¨ncn¡p¶p. CXns\ 

heXv CSXv {]akvXnjvI AÀ²tKmf§Ä F¶p 

]dbp¶p. Ch ASn`mK¯v ImÀ¸kv Itemkw 

F¶p ]dbp¶ \mUoIeIfpsS ]mfnbmÂ 

tbmPn¸n¨ncn¡p¶p. {]akvXnjv¡¯nsâ _m 

ly`mKw Nmc\ndhkvXp AYhm skdn{_Â 

tImÀs«Ivkmbpw B´c`mKw shÅ\nd 

hkvXphmbpw ImWp¶p. 

skdn{_Â tImÀs«Ivkv 
ChbnÂ Nmc\ndw \ÂIp¶ ]e ASp¡v Nmc\n 

d\mUotImi§Ä DÅ \mUotImi icoc§Ä 

F¶p]dbp¶p. sU³ss{SäpIÄ kwthZ\m 
Ahbh§fnÂ \n¶pw {]tNmZ\§sf kzo 
Icn¨v Ahsb sshZypX D±o]\§fm¡n amän 
ssktddm¬ hgn BIvtkmWnte¡v IS¯p¶p. 
\mUo_Ô¯nÂ \mUo_ÔapgIÄ, \m 
Uo{Sm³kvantägvkv F¶ cmkhkvXp¡sf 
kzX{´am¡p¶p. Ch sshZypX D±o]\§sf 
cmkD±o]\§fm¡n amän ASp¯pÅ \mUo 
tImi§fnte¡v IS¯p¶p.

3.1.3 a\pjy\mUohyhØ
a\pjy \mUohyhØsb hn`Pn¨ncn¡p¶Xv

a) tI{µ\mUohyhØ (CNS)

b) ]cn[ob\mUohyhØ (PNS)

c) kzbw t{]cnX \mUohyhØ (ANS)

tI{µ \mUohyhØbnÂ akvXnjv¡hpw kp 
jpav\bpw DÄs¸Sp¶p.

CXv hnhc§sf L«§fmbn \nÀhln¨v \nb 
{´n¡p¶ `mKamWv]cn[ob \mUo hyhØbnÂ 
icoc¯nse \mUnIÄ tI{µ\m UohyhØbpambn 
_Ôs¸«ncn¡p¶p. 
tI{µ\mUohyhØ

akvXnjvIw, kpjpav\ F¶o Ahbh§Ä 

tNÀ¶XmWv tI{µ\mUohyØ. Ch kpc£n 

Xambn AØnsIm ≠pÅ I]me¯n\pÅnepw 

\s«Ãn\pÅnepw kwc£n¡s¸«ncn¡p¶p.

sa\n©kpIÄ (akvXnjv¡kvXc§Ä): tI{µ 

\mUohyhØsb BhcWw sNbvXv aq¶p kw 

c£W BhcW§ÄImWp¶p.Chsb sa\n© 

ÊpIÄ F¶p ]dbp¶p. I]me¯n\pw \s«Ãn 

\pw Xmsg ImWp¶Xpw akvXnjv¡¯nsâ 

Gähpw ]pdta ImWp¶Xpamb Cc«n¨ I«n 
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D≠ v. Ahsb Nmc \nd hkvXp F¶p ]dbp¶p. 

skdn{_Â tImÀs«Ivkns³d hnimeamb D]

cnXew aS¡pIfmbn, hc¼pI fmbpw NmepIfmbpw 

ImWp¶p. 

skdn{_Â tImÀs«IvknÂ ImWp¶h

  a) t{]cI`mKw  (motor area)
 b) kwthZI`mKw (sensory area)
 c)  \mUoX´p¡Ä tbmPn¡p¶ `mKw           

(kwthZ\tamt{]cItam AÃm¯ `mKw)   
(association area)

t{]cI`mK§Ä 

t{]cI`mK§Ä ap³akvXnjv¡¯nse BÚm 
{]tZiamWv. ChnsS\n¶v \½psS icoc¯nse 
hnhn[ Ahbh§fpsS {]hÀ¯ \§sf \nb 
{´n¡m\pÅ BÚ DXv`hn¡p¶p. sFÝnI   
{]hÀ¯nIfpsS Bcw`w ChnsS \S¡p¶p. 

kwthZ\`mK§Ä

hnhn[ kwthZ\mhbh§fpsS kwthZ\ 
[À½§Ä kwthZ\\mUnIÄ hgn kzoIcn ¡p¶ 
{]tZiamWnXv.

\mUoX´p¡Ä tbmPn¡p¶ `mKw

hnhn[ kwthZ\§sf tbmPn¸n¡pI, HmÀ½ 
iàn, hnhc§Ä t]mepÅ k¦oÀ® [À½§Ä¡v 
ImcWamIp¶p.

{]akvXnjv¡ n̄sâ  shÅ\nd`mKw: skdn{_Â 
tImÀs«Ivkn\v XmsgbmbnImWp¶ {]akvXnjv 
¡¯nsâ B´c`mKs¯ shÅ\nd`mKsa¶p    
]dbp¶p. CXnÂ ImWp¶ aben³ Dd DÅ 
sI«p Ifmb \mUoX´pÄ CXn\v shÅ \nds¯        

\ÂIp¶p. Cu \mUoX´p¡fpsS sI«pIfnÂ 

NneXv akvXnjv¡¯nsâ hnhn[ `mK§sf 

_Ôn¸n¡p¶p. aäp NneXv {]akvXnjv¡s¯ 

akvXnjv¡¯nsâ aäp`mK§fpambpw kpjpav 

\bmbpw _Ôn¸n¡p¶p.{]akvXnjv¡ AÀ² 

tKmf§Ä¡pÅnÂ ImWp¶ AdIÄ¡v sh³{Sn 

¡nfpIÄ F¶p ]dbp¶p. Cu AdIfnÂ akv 
Xnjv¡ kpjpav\{Zhw (cerebro spinal fluid) 
F¶ t]mjW {Zhw \nd ªpImWp¶p.

{]akvXnjv¡¯nsâ [À½§Ä: t_m[w, 
_p²niàn, HmÀ½iàn, `mh\, ImcWw 
F¶nhbpsS Ccn¸nSamWv {]akvXnjvIw. CXv 
icoc¯nsâ ]e `mK§fnÂ \n¶pÅ D±o] 
\§sf kzoIcn¨v sFÝnI {]hÀ¯\§sf 

Nn{Xw 3.2. a\pjy \mUn hyhØ

{]akvXnjvIw

kpjpav\

D]akvXnjvIw

IWvT\mUnIÄ

Huckmib \mUnIÄ

CSp¸nse \mUnIÄ

XpSbnse \mUn

knbmänIv \mUn

än_nbm \mUn
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Nn{Xw 3.3 a\pjy 
akvXnjv¡¯nsâ {][m\        

B´c `mK§Ä

Bcw`n¡p¶p. {]akvXnjv¡¯nsâ {]tXyI 
`mK§Ä khntijamb Nne [À½§fpambn 
_Ôs¸«ncn¡p¶p. C§s\ tIÄhn, Imgv¨, 
cpNn, hmk\, kwkmcw, F¶nhbv¡v shtÆsd 
`mK§Ä D≠ v. {]akvXnjv¡¯nse {]tXyI ̀ mK 
¯nep ≠mIp¶ £Xw B`mKs¯ [À½§Ä 
sN¿p¶XnÂ \n¶v XSbp¶p.

t]md¡zm¬UnsPan\ F¶p ]dbp¶p. Ch 
Imgv¨bpsS {]Xn^e\w, Znim\nÀ®bw t]m 
epÅhsb \nb{´n¡p¶p.

a²yakvXnjvIhpw ]n³akvXnjvIhpw tNÀ¶v 
akvXnjv¡X ≠mbnamdp¶p.

]n³ akvXnjvIw 

]n³ akvXnjv¡¯nÂ ]m¬kv D]akvXnjvIw, 
saUpÃmH_vfmtKä F¶nh DÄs¸Sp¶p.

D]akvXnjvIw (cerebellum)
CXv {]akvXnjv¡¯nsâ ASnbnembn kvYn 

XnsN¿p¶p. CXn\v Hcp a²y`mKhpw c≠ v ]mÀiz`m 

Xemakv

XemaÊns\ Npän {]akvXnjvIw ImWp¶p. kw 
thZI, t{]cI ASbmf§sf IS¯p¶ {][m\ 
tI{µamWnXv.

sslt¸mXemakv 

CXv XemaÊn\Snbnembn ImWp¶p. icoc 
Dujvamhv, Blmcw, Pew, F¶nhbv¡mbpÅ 
B{Klw, ssewKnIioe§fpsS \nb{´Ww, 
hn{`m´n, tIm]w, ̀ bw, kt´mjw {]hÀ¯\ iàn 
t]mepÅ hnImc {]hÀ¯nIsf shfns¸Sp¯pI 
F¶nhsb sslt¸mXemakv \nb{´n¡p¶p. 

a²yakvXnjvIw

a²yakvXnjvIw, XemaÊn\pw ]n³ akvXnjv 
¡¯n\pw CSbnembn ØnXn sN¿p¶p. 
skdn{_Â AIypUIvSv F¶p ]dbp¶ Hcp-
NmÂ a²yakvXnjvIw hgn IS¶p t]mIp¶p. 
a²yakvXnjvI¯ns³d ]n³`mK¯v \mev 
AÀ²tKmf§Ä ImWp¶p. Chbv¡v tImÀ 

Nn{Xw 3.4 a\pjy akvXnjv¡¯nse                          
{]hÀ¯\ `mK§Ä

`mj

kv]Ài\ 
k½À±w

hmb\

ImgvN

hmk\

tIÄhn

kwkmcw 
t{]cI\nb{´Ww

cpNn

a\pjy akvXnjv¡¯nsâ {][m\ B´c `mK§Ä

D]akvXnjvIwsaUpÃ

t]m¬kv

kpÂ ¡kv {]akvXnjvIw 

ImÀ¸kv 
Itemkw

a²y         
akvXnjvIw

sSwt¼mdÂ 
tem_v
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K§fpw ImWp¶p. D]akvXnjvIw \S¡pt¼mgpw 
HmSpt¼mgpw sFÝnI t]inIfpsS Ne\§sf   
\nb{´n¡p¶p. 
]m¬kv

D]akvXnjv¡¯nsâ ]mfnIsf _Ôn ̧ n¡p¶ 
\mUoX´p¡fpsS  ]meamWnXv. CXv hnhc§sf 
{]akvXnjv¡¯nÂ \n¶v D]akvXnjv¡¯nte¡v 
IS¯p¶p. CXnÂ \n{ZmtI{µhpw, izk\ tI{µ 
hpw ImWp¶p.
akvXnjvIapIpfw (Medulla Oblangata)

saUpÃ akvXnjv¡¯ns³d ]n³ `mKamWv. 
CXv kpjpav\bpambn tbmPn¨p ImWp¶p. CXv 
apIfntem«pw Xmtgm«pw, sNÃp¶ \mUo`mK§sf 
GIoIcn¡p¶ ]mXbmbn ImWp¶p. lyZb kv]
µ\w, cIvX¡pgepIfpsS kt¦mNw, izmtkmÑzmkw 
F¶nhsb \nb{´n¡p¶ tI{µamWv saUpÃ.

saUpÃbnse AdIÄ {]akvXnjv¡¯nse 
AdIfpambn _Ôs¸«p ImWp¶p. 
kpjpav\

akvXnjv¡¯nsâ XpSÀ¨bmbn IpgÂ t]m 
epÅ LS\bnÂ ImWp¶ kpjpav\, \s«Ãnse 
\mUoIpgen\pÅnÂ ImWp¶p. aq¶pakvXnjvI 
DdIÄ -]bmamäÀ, Ac¡ t\mbnUvkvXcw, 
UyqdmamäÀ F¶nh akvXnjv¡s¯ F¶ t]mse 
kpjpav\tbbpw BhcWw sNbvXpImWp¶p. 

kpjpav\bnÂ c ≠p hnIkn¨ `mK§Ä 
ImWp¶p.- icoc¯nsâ Igp¯p`mK¯p ImWp¶ 
Xns\ skÀhn¡Â ¹Ivkkv F¶pw CSp¸p`mK¯p 
ImWp¶Xns\ ew_mÀ ¹Ivkkv F¶pw ]dbp¶p. 

kpjpav\m\mUnIÄ Cu hnIkn¨ `mK§ 
fnÂ \n¶pw DXv`hn¡p¶p. ew_mÀ hnIk\ 
`mK¯nsâ Xmsg kpjpav\bnÂ tIm¬ BIrXn 
bnepÅ Hcp `mKw ImWp¶p. CXns\ tImWkv 
saUpÃmcnkv F¶p ]dbp¶p. kpjpav\bpsS    
]n³`mKw X´p¡fmbn ImWp¶p. Chsb 
^new sSÀanss\Â F¶p ]dbp¶p. AXn\p 
tijw kpjpav\ IpXnchmÂ t]mepÅ `mKambn 
amdp¶p. CXns\ ImUm CIyq\ F¶p ]dbp¶p. 
kpjpav\bpsS a²y apXpIv `mK¯v CSp§nb 
IpgnImWp¶p. CXns\ tUmÀkÂ ^njÀ F¶p 
]dbp¶p. kpjpav\bpsS a²ytaÂ`mK¯v Bg 

¯nÂ Hcp Ipgn ImWp¶p. CXns\ sh³{SÂ 
^njÀ F¶p ]dbp¶p. kpjpav\bpsS a²y`mK 
¯neqsS a²yI\mÂ IS¶pt]mIp¶p. CXv 
akvXnjv¡ kpjpav\m{Zhw \ndªncn¡p¶ 
akvXnjvI AdIfpsS XpSÀ¨bmWv. kpjpav\
bpsS _mly`mK¯v saUpteäUv shÅ \mUo 
tImi§fpw B´c`mK¯v saUpteäUv AÃm¯ 
Nmc\nd \mUotImi§fpw ImWp¶p.kpjpav\, 
D±o]\§sf akvXnjv¡¯n\p Ånte¡pw  ]p 
dt¯¡pw IS¯n Ass\ÑnItI{µambn {]hÀ 

¯n¡p¶p.

]cn[ob \mUohyqlw  (PNS)

akvXnjv¡¯nÂ \n¶pw kpjpav\bnÂ \n¶pw 

DXv`hn¡p¶ \mUnIÄ CXnÂ DÄs¸Sp¶p.

a. I]me \mUnIÄ:

 12 tPmSn I]me\mUnIÄ akvXnjv¡¯nÂ 
\n¶pw DXv`hn¡p¶p. Nne I]me\mUn 
IÄ kwthZ\m \mUnIfpw (kwthZ\m Ah 
bh§fnÂ \n¶pw D±o]\§sf akvXn 
jv¡¯nte¡v sIm ≠v t]mIp¶h). (DZm. 
I®nÂ \n¶pw hcp¶ ZrjvSn \mUnIÄ) Nne 
I]me\mUnIÄ t{]cI\mUnIfmWv. Ch 
D±o]\§sf akvXnjv¡¯nÂ \n¶v {]hÀ 
¯\mhbh§fnte¡v FSp¯p sNÃp¶p. 
Nne I]me\mUnIÄ IeÀ¸v \mUnIfmWv. 
Ah t{]cI kwthZ\ {\hÀ¯\hpambn 
_Ôs¸«hbmWv. DZm. apJs¯ \mUnIÄ, 

thKkv\mUnIÄ.

b. kpjpav\m\mUnIÄ:

 31 tPmSn kpjpav\m\mUnIÄ kpjpav\bnÂ \n 
¶pw DXv̀ hn¡p¶p. Hmtcm kpjpav\m\m Unbn 
epw kwthZ\mthcpw t{]cIthcpw ImWp¶p. 
C§s\ FÃm kpjpav\m\mUnIfpw IeÀ¸p\m 

UnIfmWv.

kzbw t{]cnX \mUohyhØ  (ANS) 
icoc¯nse {][m\ Ahbh§fpsS [À½ 

§sf A\pI¼m\mUnIÄ, FXnÀ A\pI¼m \m 

UnIÄ F¶o hncp²amb hn`mK§fneqsS \nb 

{´n¡p¶p.
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]näyq-«dn {KÙn
akvXn-jv¡-̄ nse sslt¸m-X-em-a-kp-ambn 

tNÀ¶ncn-¡p¶ Hcp ]bdnsâ Af-hpÅ sNdnb {KÙn-
bmWnXv Nne A´x-{kmhn {KÙn-Isf ]näyq-«dn{KÙn 
\nb-{ ń-¡p-¶-Xp-sIm≠ v CXns\ A´x-{kmhn {KÙn 
kaq-ls¯  \bn-¡p-¶h F¶p-]-d-bp-¶p.  

3.2. a\pjy\nse A´x{kmhn hyhØ

a\pjyimcocnI {]hÀ¯nsb cmk{]{Inb 
hgn GIoIcn v̈ ØnckwXpe\mhØ \ne\nÀ 
¯p¶pXmWv A´x{kmhn hyhØbpsS [À½w 
hfÀ¨, {]Xypev]mZ\w, Poh³\ne\nÀ¯Â t]m 
epÅ imcocnI {]{InbIsf A´x{kmhn hyhØ 
\nb{´n¡pIbpw GIoIcn¡pIbpw sN¿p¶p.

A´x{kmhn hyhØbnÂ [mcmfw A´x {kmhn 
{KÙnIfpw AhbpsS tlÀtamWpIfpw ImWp¶p. 

A´x{kmhn{KÙnIÄ \mf§fnÃm¯ (hmln\o 
clnX) {KÙnIfmWv. Ch {khn¸n ¡p¶ cmk 
hkvXp-¡sf tlmÀtam-Wp-I-sf¶p ]d-bp-¶p. 
Cu tlmÀtam-Wp-Isf DÛ-h-Ø-e-̄ p-\n¶pw {]
hÀ¯\ Øe-t¯¡v càw hln-̈ p-sIm- ≠p-      
t]m-Ip-¶p. 

a\p-jy-\nÂ A´x-{km-hn-{KÙnIÄ ]c-kv]
c_Ô-an-ÃmsX ico-c-̄ nse ]e `mK-§fn-embn 
hym]n-̈ p-Im-Wp-¶p. a\p-jy-\nÂ ]e-̀ m-K-§-fn-embn 
ImWp¶ hnhn[ A´x-{kmhn {KÙn-IÄ Xmsg-̧ -d-
bp-¶-h-bm-Wv. 

Xe –  a) ]näyq-«dn{KÙn

     b) ]o\n-bÂ{KÙn 
Igp¯v –   a) ssXtdm-bnUv{KÙn

     b) ]mcm ssXtdm-bnUv{KÙn 
Hucm-i-bw –      ssXakv{KÙn

DZcw –  a)  Btáb{KÙn – sFeävkv 
Hm^v emMvKÀ lm³kv  

   b)  A{Uo-\Â {KÙn þ A{Uo-
\Â tImÀ«Ivkpw A{Uo-\Â 
saUp-Ãbpw 

   c)  P\\ {KÙn þ ]pcp-j-·m-cnÂ 
hrjv-W-§-fpw-kv{Xo-I-fnÂ 
AWvUm-i-b-§-fpw.

tlmÀtam-Wp-IÄ

cmk-]-c-ambn tlmÀtam-Wp-IÄ t{]m«o-\p-Itfm, 
Aant\mA¾-§tfm Ìotdm-bn-Up-Itfm BWv. sNdn-
b-tXm-Xn-emWv tlmÀtam-Wp-IÄ {khn-¸n-¡p-¶-sX-
¦nepw Ah-bpsS {]hÀ¯-\-coXn Xo{h-am-Wv. 

Nn{Xw 3.5. a\p-jy-\nse A´x-{kmhn hyh-Ø

Nn{Xw 3.6. ]näyq-«dn {KÙn-bpsS B´-c-L-S\bpsS  
Nn{X ZÀi-\w  

 C³^- ≠n_p-emÀ 

X≠ v

AUnt\m sslt¸m-ss^-

knkv (]n-äyq-«-dn-bpsS 

ap³`m-Kw)

\yqtdm sslt¸m-

ss^-knkv (]n-äyq-«-dn-

bpsS   ]n³`m-Kw)

sslt¸mXemanIv         

\yqtdmWpIÄ

sslt¸mXemakv

sslt¸m-X-em-akv

]o\n-bÂ

]näyq-«dn

AWvUm-ibw 
(kv{Xo-I-fnÂ)

 ]mcm-ssX-tdm-bnUpw
ssXtdm-bnUpw     

ssXakv

sFeävkv Hm^v emMvKÀ 
lm³kv (Btáb{Ùn)

A{Uo\Â {KÙn

hrjvWw          
(]p-cp-j-\nÂ)
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a\pjy icoc¯nsâ LS\bpw [À½§fpw

AUnt\m sslt¸m-ss -̂knse           
tlmÀtam-Wp-IÄ [À½§fpw Ipd-hmb [À½-§fpw 

tkmatäm t{Sm^nIv AsÃ-¦nÂ           hfÀ¨ 
tlmÀtam¬

(STH or GH) 

 • s]mXp-hmb hfÀ¨ D≠ m-¡p-¶p.

 • Ip«n-I-fnÂ Ipd-hm-b-{kmhwþhma\Xzw hfÀ¨ apc-Sn-¡Â

 • Ip«n-I-fnÂ A[nI{kmhw þ `oam-Imcw A[nIhfÀ¨

 • bphm-¡-fnÂ A[n-I-{kmhw – At{Im-ao-Ken 

      \of-apÅ ssIIm-ep-Ifpw Iogv̄ m-Snbpw 

ssXtdm-t{Sm-^nIv AsÃ-¦nÂ ssXtdm-bn-
Uns\ D±n]n-¸n-¡p¶ tlmÀtam¬ (TSH)

CXv ssXtdm-bnUv {KÙn-bpsS hfÀ¨sbbpw Dev]m-Z-\ -s¯bpw 
D±o-]n-¸n-¡p¶p þ ssXtdm-Ivkn³

A{Un-t\m-tImÀ«nt¡m t{Sm^nIv AsÃ-¦nÂ 
A{Un-\Â tImÀs«-Ivkn s\ D±o]n-¸n-¡p¶ 
tlmÀtam¬  (ACTH)

BÄtUm-Ìo-tdm¬, ImÀ«n-tkm¬ F¶o tlmÀtamWpIsf Dev¸m-
Zn-¸n-¡m³ A{Uo-\Â tImÀ«-Ivkns\ D±o-]n-¸n-¡p-¶p. 

]näyq-«-dn-bpsS hn`m-K-§Ä: ]näyq-«-dn-{K-Ùn-bpsS ap³`m-Ks¯ AUnt\m sslt¸m-ss^-knkv F¶pw ]n³ 
`mKs¯ \yqtdmsslt¸m ss^knkv F¶pw ]d-bp-¶p.  

\yqtdm-ssl-t¸m-ss^-Ênse 
tlmÀtam-Wp-IÄ  [À½-§fpw Ipd-hmb [À½-§fpw 

HmIvkn-tSm-kn³
kv{XoI-fnse KÀ`m-i-b-¯nsâ kt¦m-N-s¯bpw hnIm-k-s¯bpw 
D±o-]n-¸n¨v inip P\\ {]{In-b-sb-Xz-cn-X-s¸-Sp-¯p-¶p.

hmtkm-{]-kn³ AsÃ-¦nÂ Bân-ssU-bq-
dn-änIv tlmÀtam¬  (ADH)

Pew ho ≠pw BKn-cWw sN¿p-¶-Xn\v klm-bn¨v  sNdnb Af-hnÂ 
km{µX IqSnb aq{Xw Dev]m-Zn¸n¡p¶p. 
CXv cà-Ip-g-ep-Isf kt¦m-Nn-¸n¨v cà k½À±s¯ Iq«p-¶p. 
ADH sâ Ipd-hmb Dev]m-Z-\-¯nsâ ^e-ambn Ub-_-änkv C³kn-¸n-
Ukv D ≠m-Ip-¶p. CXv km{µX Ipdª aq{Xw [mcmfw Dev]m-Zn-¸n-
¡p-¶-Xn\v Imc-W-am-Ip-¶p.

t^mfn¡nÄ tImi§sf D±n]n¸n¡p¶ 
tlmÀtam¬ (FSH)

kv{XoI-fnÂ {Km^n-b³ t^mfn-¡n-Ä]mIamIp¶Xnt\bpw 
(AWvUmi¯nÂ) AtÞmev]mZ\t¯bpw ]pcpj³ amcnÂ ]pw 
_o tPmev]mZ\t¯bpw D±o]n¸n¡p¶p.

eq«n-ss\-knwKv tlmÀtam¬ kv{XoI-fnÂ 
(LH)

AsÃ-¦nÂ C³âÀÌo-jyÂ tImi-
§sf D±o-]n-¸n-¡p¶ tlmÀtam¬ ]pcp 
j³amcnÂ (ICSH)

L.H. kv{XoI-fnÂ {Km^n-b³ t^mfn-¡n-fnÂ\n¶v AWvUw ]pd-
¯p-h-cp-¶-Xn\v Imc-W-am-Ip-¶p þAWvtUmÂkÀÖ-\w, kv{Xo 
ssewKoI tlmÀtamWpIfmb Cukvt{Sm-P-sâ-bpw- t{]m-P-kvt{Sm-
Wn-sâbpw Dev¸-¯n.

]pcp-j-·m-cnÂ ICSH, C³âÀÌo-jyÂ tImi-§fnÂ ]pcpj 
ssewKoI tlmÀtam-Wp-I-fmb sStÌm Ìotdm¬ Dev¸m-Z-\s¯ {]
tNm-Zn-¸n¡p¶p.

emIvtSm-sP-\nIv tlmÀtam¬ (LTH) kv{XoI-fnÂ kvX\ {KÙn-I-fpsS hfÀ¨tbbpw inipP\-\-̄ n-\p-tijw 
]mÂ Dev]m-Z-\-s¯bpw D±o-]n-̧ n-¡p-¶p.
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ssXtdm-bnUv {KÙn

Igp¯v `mK¯v kz\-t]-S-I-¯nsâ Hmtcm 
hi¯pw Hmtcm ]mfn-I-fmbn c≠ p-]m-fn-I-fpÅ 
ssXtdm-bnUv {KÙn ssXtdm-Ivkns\ {khn-¸n-
¡p-¶p. ssXtdm-Ivkn³ þ Atbm-Un³ IeÀ¶ 
t{]m«o-\m-Wv. CXnÂ ssSdm-kn³ F¶ Aant\m 

A¾hpw Atbm-Un\pw ImWp-¶p. 

ssXtdm-Ivknsâ [À½-§Ä 

 • CXv D]m-]-Nb \nc-¡ns\ hÀ²n-̧ n-¡p-¶p. 

 • icoc Djvamhv hÀ²-\-hns\ D±o-]n-̧ n-¡p-¶p. 

 • Ie-I-fpsS hfÀ¨-tb-bpw -thÀXncnbent\
bpw hÀ²n-¸n-¡p-¶p.

 • ico-c-h-fÀ¨sb t\cn-«-ÃmsX _m[n-¡p-¶-
Xn-\mÂ ssXtdm-Ivkns\ hyàn-Xz-tlmÀ-
tam¬ F¶p- ]-d-bp-¶p.

 • cà-¯nÂ ]©-km-c-bp-sSbpw Atbm-Un-
sâ bpw Af-hns\ \nb-{´n-¡p-¶p.

 • hr¡-IfpsS {]hÀ¯-\-s¯bpw aq{X 
hnkÀÖ-\-t¯bpw CXp \nb-{´n-¡p-¶p.  

ssXtdm-bn-Unsâ {Ia-t¡Sv 

1)  sslt¸m-ssX-tdm-bn-Unkw: (ssX-tdm-Ivkn 
sâ Ipd-hv) ssXtdm-Ivknsâ Ipd-hmb 
{kmhw FfnbIWvT-apg, anIvkn-Un-a, 
hfÀ¨ apc-Sn-¡Â t]mep-Å-hbv¡v Imc-
W-am-Ip-¶p.

a)  Ffn-b- I-WvT-apg :- Blm-c-¯nÂ Atbm-
Unsâ Ipd-hp-Im-cWw CXp- ≠m-Ip-¶p. 
ssXtdm-bnUv {KÙn Igp-¯v`m-K¯v Hcp 
ho¡w-t]mse apg-bv¡p-¶p. CXns\ IWvT-
apg F¶v ]d-bp-¶p.

b) anIvkn-Un-a :- CXv {]mb-]qÀ¯n-bm-b-h-cnÂ 
D ≠m-Ip¶p. CXnsâ e£-W-§Ä D]m- 
]-Nb \nc-¡nse Ipdhv, am\-knI imco-cnI 
DuÀÖ-kz-e-X-bpsS Ipd-hv, `mc-Iq-Sp-XÂ, 

Nn{Xw 3.8 IWvTapgbpÅ hyàn

Nn{Xw 3.7. ssXtdm-bnUv {KÙn a) ap³`mK Zriyw          
b) ]n³`mK Zriyw

]mcm ssXtdm-bnUv

kz\-t]-SIw

ssXtdm-bnUv

izmk-\mfn

(b)
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a\pjy icoc¯nsâ LS\bpw [À½§fpw

I«n-bpÅ NÀ½w, lrZ-b-kv]-µ\w Ipd-bp-I, 
am\-knI Dt·-j-¡p-dhv F¶n-h-bm-Wv.

c) hfÀ¨ apc-Sn-¡Â (Cretinism) :- CXv Ip«n-
I-fnÂ D ≠m-Ip-¶p. apc-Sn¨ hfÀ¨, am\-
knI hfÀ¨ aµo-`-hn-¡p-I, \yq\X-bpÅ 
Z´w, \m¡v ]pd-t¯-¡vX-ÅpI, Abª 
NÀ½w-t]m-ep-Åh CXnsâ e£-W-§-fm-
Ip¶p. .

2) ssl¸À ssXtdm-bn-Unkw (ssX-tdm-Ivknsâ 
A[nI {kmhw)  – ssXtdm-Ivknsâ A[nI 
{kmhw FIvtkm-]vXmÂanIv IWvT-apg AsÃ-
¦nÂ t{Khvkv tcmKw D ≠m-¡p-¶p. D]m-]-Nb 
\nc¡v IqSp-I, A[nI cà-k-½À±w, Aan-
X-{]-Xn-I-cWw, Ft¸mgpw hnbÀ¡p-I, `mc-
¡p-d-hv, hnd-bÂ, I¬tKm-f-§Ä ]pd-t¯¡v 
XÅpI F¶nh CXnsâ e£-W-§-fm-Wv.

sFeävkv Hm^v emMvKÀlm³kv 

Btá-b-{KÙn c ≠p [À½-§Ä sN¿p-¶ 
A´xkmhn {KÙnbmWv, _lnx{kmhn`mKw 
BKvt\b {Zhs¯Dev]mZn¸n¡p¶p A´x{km 
hn`mKs¯ sFe-ävkv Hm^v emMvKÀlm³kv F¶p 
]d-bp-¶p. CXnÂ BÂ^m -tIm-i-§Ä _oäm-tIm-
i-§Ä F¶n-§s\ c≠ p-X-c-¯n-epÅ tImi-§-
fp≠ v. BÂ^-mtIm-i-§Ä ¥q¡-Km¬ F¶ tlmÀ 
tamWpw, _oäm-tIm-i-§Ä C³kp-ent\bpw Dev     
]m-Zn-¸n-¡p-¶p.

C³kp-en³ 

 • Ie-I-fnse HmIvko-I-c-W-¯n-\mbn tImi-
§Ä ¥qt¡m-kns\ DÅn-tes¡Sp-¡p-¶-
Xns\ C³kp-en³ t{]mÕm-ln-¸n-¡p-¶p. 

 • C³kp-en³, ¥qt¡mkv ss¥t¡m-P-\mbn 
amdp-¶-Xnt\bpw Ah Ic-fnepw t]in-I-
fnepw tiJ-cn-¡p-¶-Xn-s\bpw A\p-Iq-en-
¡p-¶p. 

 • amwkyw, sImgp¸v F¶n-h-bnÂ \n¶v 
¥qt¡mkv D ≠m-Ip-¶-Xns\ XSbp-¶p. 

{]talw (Diabetes mellitus)
C³kp-en³ Ipd-hmbn Dev]m-Zn-¸n-¡p¶Xv {]ta-

l-¯n\p Imc-W-am-Ip-¶p. CXnÂ D]-tbm-Kn-¡msX 
A[nIw ImWp¶ ¥qt¡mkv aq{Xw-hgn hnkÀÖn-
¡p-¶p. 
¥q¡-Km¬ 

 • cà-¯nÂ ¥qt¡m-knsâ \ne Ipd-bp-t¼mÄ 
CXns\ {khn-¸n-¡p-¶p. 

 • CXv ss¥t¡m-P³ ¥qt¡m-kmbn amdp-¶-
Xns\ kzm[o-\n-¡p-¶p. C§s\ cà-¯nse 
¥qt¡m-knsâ Afhv Dbcp¶p. 

 • cà¯nse ¥qt¡mknsâ Afhv 80-120 
mg \ne\ndp¯p¶Xn\v C³kpentâbpw 
¥q¡KmWnsâbpw ka\ne AXymhiyamWv

A{Uo-\Â {KÙn (Supra renal gland)

Hmtcm hr¡-bnepw A{Uo-\Â {KÙn ImWp-¶p. 
CXnÂ _mly tImÀs«Ivkv `mKhpw B -́c-sa-UpÃ 
`mKhpw ImWp-¶p. 

A{Uo-\Â tImÀs«-Ivkv

BÄtUmÌotdm¬, tImÀ«n-tkm¬ F¶o c≠ v 
tlmÀtam-Wp-Isf CXv {khn¸n-¡p-¶p.

BÄtUm Ìotdm¬ ([m-Xp-I-eÀ¶ tImÀ«n-t¡m-bvUv)

tkmUnbw, Pew F¶n-hsb ho ≠pw BKn-cWw 
sN¿p-¶Xp hgnbpw s]m«mjyw t^mkvt^äv Atbm-
Wp-Isf hnkÀPn-¡p-¶-Xp-h-gnbpw [mXp¡fpsS 
D]m-]-N-b-§sf \ne-\n À¯p-¶p. 

Ce-Ivt{Sm-sse-äp-I-fpsS kwXp-e-\m-hØ, icoc 
{Zh-L-\-Xzw, hrXn-hym-]-\-aÀ±w, cIvXk½À±w F¶n-
hsb \ne-\nÀ¯p-¶p

Nn{Xw 3.9. sFeävkv Hm^v emMvKÀlm³kns\ 
ImWn-¡p¶ Btá-b-{K-Ùn. 

Bam-ibw

sFeävkv Hm^v 
emMvKÀlm³km-bn-am-dnb 

Hcp-Iq«w tImi-§Ä 
(A-´x-{kmhn `m-Kw)

Untbm-Un\w 

Btáb \mfw

Btáb {KÙn
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tImÀ«n-tkm¬ (¥q-t¡m-tImÀ«n-¡m-bvUv)

CXv ss¥t¡m-P³ ¥qt¡m-kmbn hnL-Sn-¡p-¶-
Xns\ D±o-]n-̧ n v̈ cà-̄ nÂ ¥qt¡m-knsâ Af-hns\ 
Iq«p-¶p. 

ho¡-¯n-s\-Xn-cmb {]Xn-I-cWw, {]Xn-tcm[ 
iànsb AaÀ¯pI F¶n-hbpw CXnsâ {]hÀ¯n-
I-fm-Wv.

 Npcp-¡n-¸-d-ªmÂ \mÀ A{Uo-\-en\pw 
ASn-b-´n-cm-h-iy-§-fnÂ icocw Ahsb t\cn-
Sp-¶-Xn\v X¿m-dm-¡p-Itbm AsÃ-¦nÂ AXnÂ   
\n¶pw AI-¶p- t]m-Im³ A\p-h-Zn-¡p-Itbm 
sN¿p-¶p. 

hrjv-W-§Ä 

Ch tImi§sf Dev]m-Zn-¸n-¡p¶hbmbpw 
(ssew-KoI tImi-§sf Dev]m-Zn-¸n-¡p-I) A´x-
{km-hn-bmbpw (ssew-KoI tlmÀtam-Wp-Isf Dev   
]m-Zn-¸n-¡p-I) {]hÀ¯n-¡p-¶p. 

A´x-{km-hn-`mKw ]pcpj ssewKo-I-tlmÀtam-
Wmb sSkvtdm-Ìo-tdm-Wns\ (B³t{Um-P³) {khn-
¸n-¡p-¶p. 

 sStÌm-Ìo-tdm¬ {]Xyp-ev]m-Z\ Ah-b-h-
§-fpsS hfÀ¨-tbbpw B¬ssew-KoI tImi-amb 
]pw_oP Dev]m-Z-\-t¯bpw D±o-]n-¸n-¡p-¶p. 

 sStÌm-Ìo-tdm¬ ]pcp-j-·m-cnÂ apJ¯v 
tcmaw hf-cp-I, ]cp-¡³i-_vZw, AI-¶-tXm-fp-IÄ 
F¶o ZznXob ssewKo-I-kz-`m-h-§sf \nÀ®-bn-
¡p-¶p. 
AWvUm-i-b-§Ä

AWvUm-i-b-§Ä {]Xpev]mZ\ tImi-§sf 
Dev]m-Zn-¸n-¡p-¶-h-bmbpw (A-WvU-tIm-i-§-sf) 
A´x-{km-hn-bmbpw (Cu-kvt{Sm-P³ s{]mP-kvt{Sm¬, 
dnem-Ivkn³ t]mepÅ ssewKnI tlmÀtamWpIsf 
Dev]m-Zn-¸n-¡p-¶p). {]hÀ¯n-¡p-¶p. 

Cukvt{Sm-P³ s]¬ {]Xyp-ev]m-Z\ Ah-b-h-§-
fpsS hfÀ¨bv¡pw Kply-̀ m-Ks¯ tcma-h-fÀ¨, arZp-
hmb i_vZw, kv{Xok-l-P-amb icocw F¶o ZznXob 
kz`m-h-§Ä¡pw Imc-W-am-Ip-¶p. 

s{]mP-kvt{Sm¬ KÀ`-[m-c-Ws¯ \ne-\nÀ¯p 
Ibpw BÀ¯hN{Is¯ \nb{´nbv¡pIbpw 
sN¿p-¶p. 

dnem-Ivkn³ inip-P-\\ ka-b¯v Ac-s¡-«nse 
t]in-IÄ¡v Ab-hp-h-cp-¯p-¶p.

]mcm-ssX-tdm-bvUv {KÙn

Ch ssXtdm-bn-Un\v DÅn-embn ImWp-¶p. [mXp-
¡-fpsS D]m-]-N-b-§sf \ne-\nÀ¯p-¶p. Ch ]m 
cm-̄ mÀtam¬, ImÂknt«mWn³ F¶o tlmÀtam-Wp-
Isf {khn-¸n-¡p-¶p.

Nn{Xw 3.10 a) A{Uo-\Â {KÙn 

b) A{Uo-\Â {KÙn-bpsS s\Sp-sI-bpÅ tOZw.

sImgp¸v

A{Uo-\Â {KÙn

hr¡

A{Uo-\Â 
tImÀs«Ivkv

A{Uo-\Â saUp-Ã.

(b)(a)

A{Uo-\Â saUpÃ

\mUo-_mly tImi-§Ä cq]m-´-cWw {]m]n¨v 
Ch D≠ m-bn-cn-¡p¶p. CXv A{Un-\-en³ (epine 
phrine), t\mÀ A{Uo-\-en³ (nor epinephrine) 
F¶o- tlmÀtam-Wp-Isf {khn-¸n-¡p-¶p. Ch 
tNÀ¶v ASn-b-´n-cm-hiy tlmÀtam-Wp-IÄ AsÃ-
¦nÂ ]d-¡p-¶, bp²w-sN-¿p¶ tlmÀtam-Wp-IÄ 
F¶p ]d-bp-¶p. k½À±-apÅ, B]-¯pÅ ka-
b-§-sf t\cn-Sm³ \½psS ico-cs¯ thK¯nÂ 
X¿m-dm-¡p-¶-Xp-sIm≠ v Chsb A{]-Imcw ]d- 
bp-¶p. 

 • Ch lrZb kv]µ\ \nc-¡ns\ Iq«p-¶p. 

 • DWÀhns\ Iq«p-¶p. 

 • izmtkm-Ñzmk \nc-¡ns\ hÀ²ņ n¡p¶p.

 • ss¥t¡m-P³ ¥qt¡m-kmbn hnL-Sn-¡p-¶-Xns\  
t{]mÕm-ln-̧ n-¡p-¶p. 

 • IrjvW-aWn hnI-kn-¡p-¶p. 

 • XpSÀ -̈bmb hnbÀ¸p- ≠m-Ip-¶p. 

 • tcmam-©-ap- ≠m-Ip-¶p. (gooseflesh)
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ssXakv {KÙn

CXv lrZ-b-¯n-\p-ap-I-fnÂ ImWp¶ ekn-Im- Iq-
«am-Wv. CXv tcmKm-Wp-_m-[sb sNdp-¡p-¶ ‘T’tizX-
c-àm-Wp-¡-fpsS cp]m´-c-Ws¯ D±o -]n¸n-¡p¶ 
ssXtam-kn³ F¶ tlmÀtam-Wns\ {khn-̧ n-¡p-¶p. 

]o\n-bÂ {KÙn

CXv akvXn-jv¡-¯nse ImÀ¸kv Item-k-¯n-\-
Sn-bnembn ImWp-¶p. CXv ape-¡-®v, hrjvWk©n 
F¶o {]tXyI`mK-§-fnÂ hÀ®km{µ-Xbv¡v Imc-
W-amb saem-t«m-\n³ F¶ tlmÀtam-Wns\ {khn-
¸n-¡p-¶p.

3.3. tImi-hn-`-P\w 

Hcp ]mI-amb tImiw c≠ p ]p{Xn-Im-tIm-i-§-
fmbn hn`-Pn-¡p-¶p. GI-tIm-i-Po-hn-bmb Aao-_- 
t]m-epÅ Pohn-I-fnÂ Zznhn-`-P\w \S-¡p-¶p. C 
XnÂ t{Imam-än³ Pmen-Ibv¡v Hcp amähpw kw`-hn- 
¡msX eLp `wKw AsÃ-¦nÂ t\Àhn-`-P\w hgn 
tImiw hn`-Pn-¡p-¶p. 

 P´p-¡-fn-sebpw kky-§-fn-tebpw ico-
c-tIm-i-§Ä ka-hn-`-P\w hgn hn`-Pn-¡p-¶p. 
CXnÂ t{Ima-tkm-ansâ LS-\-bnÂ amä-ap≠ - m-
Ip-¶p. F¶mÂ t{Ima-tkm-ansâ kwJy-bnÂ amä-
ap- ≠m-Ip-¶n-Ã. 

 P´p-¡-fnse {]Xyp-ev]m-Z\ F¸n-¯o-

en-bÂ tImi-§-fnÂ Du\-`wKw \S-¡p-¶p. Cu 
hn`-P-\-¯nÂ t{Imtam-tkm-ap-I-fpsS LS-\-
bnepw kwJy-bnepw amä-ap- ≠m-Ip-¶p. 

 ssatäm-kn-kv skÂhn`-P\ {]{In-b-sb-

Ip-dn¨v \n§Ä Ignª hÀjw ]Tn-¨n-«p≠ - v. Cu 
am{X-bnÂ Du\-`w-K-¯nsâ hnhn[ L«-§sf 
Ipdn¨pw {]m[m-\y-s¯-Ip-dn¨pw \ap¡v a\-Ên-
em-¡mw.

Du\-`wKw (Meiosis)

{]Xyp-ev]m-Z\ Ah-b-h-§-fnse {]Xyp-ev          
]m-Z\ F¸n-¯o-enb tImi-§-fnÂ Du\-`w-Kw-aqew 
{]Xyp-ev]m-Z\ tImi-§Ä D≠ m-Ip-¶p. {]Xyp-ev 
]m-Z\ Ah-b-h-§-fnse khn-tij ZznKp-WnX 
tImi-§-fnÂ Du\-`wKw \S¶v \mev AKp-WnX 
{]Xyp-ev]m-Z\ tImi-§Ä D ≠m-Ip-¶p. Dev]m 
ZI-tIm-i-hp-ambn Xmc-X-ay-s¸-Sp-¯p-t¼mÄ Ch-
bnÂ ]IpXn t{Ima-tkm-ap-IÄ ImWp-¶p. Du\-

Du\-`wKw

amXm-hnÂ \n¶pÅ 
t{Imatkmw 

t{Imatkmw       

hn`P\w

kPm-Xob t{Ima-tkm-
ap-IÄ tPmUn-tN-cp-
¶-Xv

kn\m-]vknkpw Ipdp-
sI-bp-Å-amähpw

Du\`wKw- I

Du\`wKw - II

]nXm-hnÂ\n-¶pÅ 
t{Imatkmw 

`wKw ASp-¯-Sp¯ c≠ p hn`-P\w þ Du\-`wKwþI 
Du\-`wKwþII  hgn-\-S-¡p¶p. Du\-`wKwþI - -Â 
t{Ima-tkm-ansâ kwJy ]Ip-Xn-bmbn Ipd-bp-¶-Xp-
sIm≠ v CXns\ \yq\o-I-cW hn`-P\w (Reduction 
division) F¶p ]d-bp-¶p. Du\-`wKwþII \v ka-
hn-`-P-\-hp-ambn kmay-ap≠ - v. 

Du\-`wKw I 
Du\-̀ wKwþI se hnhn[ kw -̀h-§sf \mev D]-L-«-§-

fmb ]qÀÆm-hØþI, a²ym-hØþI, hntI-{µm-hØþI, 
A ým-hØþI F¶nhbpsS IognÂ ]-Tn¡mw.

KmanäpIÄ

Nn{Xw 3.11 Du\`wK¯nsâ L«§Ä
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F¶p ]d-bp-¶p. sSÀan-\-sse-tk-j³ ssIbmkvamä-
bnÂ XpS§n t{Ima-tkm-an-sâ A{Kw hsc sNÃp-¶p.

Ubm-ssI-\-knkv

tImi-tI-{µ-kvXchpw D]-tIm-i-tI-{µhpw A{]-
Xy-£-am-Ip-¶p. tImi {Zhy-¯nÂ Ioe D]-I-c-
W-§Ä (spindle apparatus) D ≠m-Ip-¶p.
saäm-t^kv - I

t{Ima-tkm-ap-IÄ Npcp-§p-¶p. ss_ hmeâp-IÄ 
IoeX´p¡fpsS a²y-tc-J-bnÂ ImWp¶p. t{Imam-
än-Up-IÄ a²y tcJsb t\m¡nbpw sk³t{Sm-an-bÀ 
{[ph-§sf t\m¡nbpw ImWp-¶p. 

A\m-t^kv - I
Ioe-X-́ p-¡Ä Npcp§n t{Ima-tkm-ap-Isf 

FXnÀ{[p-h-§-fn-te¡v hen-¡p-¶p. c≠ v t{Imam-än-

Up-IÄ DÅ t{Imatkmw apgp-h-\mbn FXnÀ FXnÀ 

Zn-i-bn-te¡v Nen-¡p-¶p. CXv t{Ima-tkm-ansâ 

kwJy-bnÂ Ipd-hp≠- m-¡p-¶p. Ct¸mÄ c ≠p-Iq«w 

t{Imatkmw D≠ m-Ip-¶p. Hmtcm¶pw Hmtcm{[ph-

¯nÂ ]IpXn t{Imatkmw kJy-bnÂ ImWp-¶p..

Sotem-t^kv - I
{[ph-§-fnÂ, t{Imatkmw Iq«-§sf Npän 

tImi-tI-{µ-kvXcw D≠ m-Ip-¶p. C§s\ ]IpXn 

t{Imatkmw kwJybpÅ c ≠p ]p{Xn-Im-tIm-i-

tI{µ-§Ä {[ph-§-fnÂ D ≠m-Ip-¶p. Ioe-X-

´p-¡Ä A{]-Xy-£-am-Ip-¶p. 

Du\-`wKw I sâ Ah-km\w tImi-tI-{µ-¯n\v 

a«-tIm-W-ambn tImi-{Z-hy-¯n\v Npcp-¡w-kw-`-hn¨v 

tImi-hn-`-P-\-¯n-te¡v \bn¡p¶p. tImi-{Z-hy-

¯nsâ hn`-P-\-¯n\v ssktäm-ssI-\-knkv F¶p 

]d-bp-¶p.  

Du\-`wKw - II
Du\-`wKw II ka-hn-`-P-\-hp-ambn  kmay-ap-Å    

-Xm-Wv. AXp-sIm≠ v CXns\ Du\-`wK ka-hn-`-P\w 

F¶p]d-bp-¶p. Du\-`wKw II se kw`-h-§Ä ]qÀ 

Æm-hØ II, a²ym-hØ II, hntI-{µm-hØ II, B´-

cm-hØ II F¶o D]-L-«-§-fmbn ]Tn-¡mw. 

]qÀÆm-hØ I (prophase I)
t{Imam-än³ PmenI ]ncnªv Hä-Hä t{Ima-tkm-ap-I-

fmbn amdp-¶p. tImi-tI-{µ-kvXcw Aen-bp-¶p.t{Ima-
tkm-ap-I-fpsS LS-\-bnepw BIr-Xn-bnepw hyà-amb 
hyXym-k-§Ä D ≠m-Ip-¶p. t{Ima-tkm-ap-I-fpsS BIr-
Xn-bpsS ASn-Øm-\-̄ nÂ Cu L«s¯ se]vtäm-äo³, 
ssktKm-äo³, ]m¡n-äo³, Unt¹m-äo³, Ubm-ssI-\-
knkv F¶o 5 D]hǹ m-K-§-fmbn ]Tn-¡mw.

se]vtäm-äo³

t{Ima-tkm-ap-IÄ Npcp§n X´p-¡-sf-t]mse 
ImWp-¶p. sk³t{Sm-an-bÀ HgnsI t{Imatkmw ew_-
ambn ]ncn-bp-¶p. 
ssktKm-äo³

kPm-Xob t{Ima-tkm-ap-IÄ ASp-̄ -Sp-̄ ph¶v 
tPmUn-I-fm-Ip-¶p. (Hcp kPm-Xob t{Imatkmw tPmUn-
bnÂ ]nXm-hnÂ \n¶v Hcp t{Ima-tkmapw amXm-hnÂ    
\n¶v Hcp t{Ima-tkmapw ImWp-¶p. Ch-bnÂ H¶p-      
t]m-epÅ Po\p-IÄ ImWp-¶p.) Cu tPmUn-tN-cÂ 
apI-fnÂ\n¶v AsÃ-¦nÂ a[y-̀ m-K-̄ p-\n¶v Bcw-̀ n̈ v 
ew_-ambn apgp-h-\mbn tbmPn-¡p-¶p. Cu tPmUn-tN-
c-en\v kn\m-]vknkv F¶p ]d-bp-¶p. tPmUn-bmbn 
ImWp¶ t{Ima-tkm-ap-Isf ss_hm-eâp-IÄ F¶p 
]d-bp-¶p.

]m¡n-äo³

tPmUn-bmb t{Ima-tkm-ap-IÄ \ofw-Ip-dªv 
I«n-bm-Ip-¶p. Hmtcm ss_hm-eânepw \mep 
t{Imam-än-Up-IÄ ImWp-¶p. Chsb sS{SmUpIÄ 
AsÃ-¦nÂ Izm{Sn-hm-eâp-IÄ F¶p ]d-bp-¶p. 
tPmUn-bm-bn-Im-Wp¶ kPm-Xob t{Ima-tkm-ap-IÄ 
tbmPn-¨n-cn-¡p¶ _nµp-hns\ ssIbmkvtaä 
F¶p ]d-bp-¶p. kPm-Xob t{Imatkmw tPmUn-
bnse t{Imam-än-Up-IÄ¡nS-bnÂ ssIbmkvtaä-
bnÂ t{Imatkmw JWvU-§-fpsS amäw-\-S-¡p¶p. 
C§s\ kPm-Xob t{Ima-tkm-ap-I-fpsS t{Imam-
änUv JWvU-§-fpsS amä-¯n\v IpdptIbpÅ amäw 
(Crossing over) F¶p ]d-bp-¶p. 

Unt¹m-äo³

Ipdp-sI-bpÅ amä-̄ n-\p-tijw kPm-Xob t{Ima-
tkm-ap-IÄ ]ncn-bp-¶p. CXns\ sSÀan-\-sse-tk-j³ 
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]qÀÆm-hØ - II
ss_hm-eâv t{Ima-tkm-ap-IÄ I«-bm-Ip-¶p. 

sk³{Sn-tbm-fp-IÄ BÌ-dp-Isf D ≠m¡n {[ph-

§sf t\m¡n Nen-¡p-¶p. D]-tIm-i-tI-{µhpw 

tImi-tI-{µ-kvXchpw A{]-Xy-£-am-Ip-¶p.

a²ym-hØ - II
Hcp sk³{Sn-tbm-Ä sIm ≠p-tbm-Pn¨ c ≠p 

t{Imta-än-Up-IÄ DÅ t{Ima-tkm-ap-IÄ Ioe-X-

´p-¡-fpsS a[y-tc-J-bnÂ {Iao-I-cn-¨n-cn-¡p-¶p. 

sk³t{Sm-ao-b-À Ioe-X-´p-¡-fp-ambn tbmPn¨v 

ImWp-¶p.

hntI-{µm-hØ - II
sk³t{Sm-ao-b-À c ≠mbn hn -̀Pn v̈ t{Imta-än-Up-IÄ 

thÀ]n-cn-bp-¶p. Chsb ]p{Xn-Im-t{Im-a-tkm-ap-IÄ 

AsÃ-¦nÂ ]pXnb t{Ima-tkm-ap-IÄ F¶p ]d-bp-¶p. 

]p{XnIm t{Ima-tkm-ap-IÄ FXnÀ Zni-I-fn-te¡v Nen-

¡p-¶p.

hn`mKw - A
1.  GI{[ph \mUo-tIm-i-§Ä ImWp¶ Øew ___________
 i) akvXn-jvIw     ii) kpjp-av\ 

 iii) {`qW-¯nse \mUo-tIm-i-§Ä  iv) apXnÀ¶ \mUo-tIm-i-§Ä

2.  kwth-Z\ Ah-b-h-§-fnÂ ImWp-¶Xv ___________
 i) GI-{[ph \mUo-tIm-iw   ii) Zzn-{[ph \mUo-tIm-iw 

 iii) _lp-{[ph \mUo-tIm-iw   iv) saUp-tÃ-äUv \mUo-tImiw

3. \½psS ico-c-¯nse hnIm-c-{]-Z-amb {]hÀ¯nIsf \nb-{´n-¡p¶ akvXnjv¡w ___________
 i) D]-a-kvXn-jvIw  ii) {]a-kvXn-jvIw

 iii) Xem-a-kv  iv) sslt¸m Xem-akv

4. akvXnjv¡X ≠nsâ `mK-§-fn-sem-¶ns\ sXc-sª-Sp-¡p-I. 

 i) ap³ akvXn-jv¡hpw a²y akvXn-jv¡hpw ii) a²y akvXn-jv¡hpw ]n³ akvXn-jv¡hpw

 iii) ap³ akvXn-jv¡hpw ]n³ akvXn-jv¡hpw iv) ap³ akvXn-jv¡hpw kpjp-av\-bpw

5. kpjpav\m \mUn-IÄ ___________ BWv.

 i) kwthZ\ \mUn-IÄ  ii) t{]cI \mUn-IÄ

 iii) IeÀ¸p \mUn-IÄ  iv) akvXn-jv¡-t¯mSv ]n¶n-]n-Wªp InS-¡p-¶-h

6.  Igp-¯nÂ ImWp¶ A´x-{kmhn {KÙn ___________
 i) A{Uo-\Â {KÙn   ii) ]näyq-«dn {KÙn iii) ssXtdm-bnUv {KÙn iv) Btáb {KÙn

B´-cm-hØ - II
c ≠p {[ph-§-fn-epÅ t{Imatkmw Iq«w Npcp-

fp-I-fmbn t{Imam-än³PmenII-fmbn amdp-¶p. 
tImi-tI-{µ-kvX-chpw D]-tIm-i-tI-{µhpw {]Xy-
£-am-Ip-¶p. Ct¸mÄ c ≠p ]p{Xn-Im-tIm-i-§Ä 
D≠ m-Ip-¶p. 
ssktäm-ssI-\-knkv

tImi-{Z-hy-̄ nsâ hn -̀P\w tImi-̄ n\v a«-tIm-
W-ambn \S¶v \mev {]Xyp-ev]m-Z\ tImi-§Ä D ≠m-
Ip-¶p.

Du\-̀ w-K-̄ nsâ {]m[m\yw

1. Hmtcm-Pm-Xn-bnepw t{Imatkmw kwJy-bnse 
ØncX   \ne-\nÀ¯m³ AKp-WnX ssewKn-I-
tIm-i-§Ä D ≠m-Ip-¶p.

2. Ipdp-tI-bpÅ amäw (crossing over) k´-Xn-I-
fnse ]mc-¼cy e£-W§fnÂ hyXn-bm-\-§Ä 
D≠ m-¡p-¶p. 

3. hyXn-bm-\-§Ä ]cn-Wm-a-¯n\pÅ ASn-Øm\ 
hkvXp-hmbn amdp-¶p.

 amXrIm aqey\nÀ®bw
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7.- _-lnx-{km-hn-bmbpw A´x-{km-hn-bmbpw {]hÀ¯n-¡p¶ A´x-{km-hn-{K-Ùn___________

 i)- B-tá-b-{KÙn  ii) ]n-äyq-«dn {KÙn  iii)- ssX-tdm-bnUv {KÙn  iv) A{Uo-\Â {KÙn

8. km[mcW cà ¥qt¡m-knsâ Af-hv 1 dl cà¯nÂ ___________

i) 80-100 mg/dl     ii) 80-120 mg/dl           iii) 80-150 mg/dl          iv) 70-120 mg/dl
9.- tcm-Km-Wp-¡sf sNdp-¡m³ tizX-c-àm-Wp-¡Ä cq]m-´-cWw {]m]n-¡p-¶-Xv___________

 i) ]m-cm-ssX-tdm-bnUv {KÙn  ii) ekn-Im-{KÙn  iii) ssX-akv {KÙn  iv) A-Uo-\Â {KÙn

10.- Du-\-`wKw I -Â  kPm-Xobt{Ima-tkm-ap-IÄ tPmUn-tN-cp-¶Xv ___________L-«-¯n-em-Wv.

 i) se-]vtäm-äo³  ii) ssk-tKm-äo³   iii) ]m-¡-äo³   iv) Un-]vtfm-äo³

11.- D-]m-]-Nb {]{In-b-Isf \nb-{´n-¡m\pw kwtbm-Pn-¸n-¡m³ klm-bn-¡p¶ a\pjy ico-c-¯nse c ≠p 
hyh-Ø-IÄ___________

 i) Z-l\ hyh-Øbpw ]cy-b-\-hy-h-Øbpw        ii) iz-k\ hyh-Øbpw ]cy-b-\-hy-h-Øbpw 

 iii) hn-kÀÖ\ hyh-Øbpw AØn hyh-Øbpw   iv) -\m-Uo-hy-h-Øbpw A´x-{kmho hyh-Øbpw

12. \mUo-_-Ô-¯nÂ ]pd-¯p-hn-Sp-¶-Xv___________

 i) \m-Uo_Ô-apÅ apg-IfpsS A{Kw   ii) \mUo-_-Ô-¯nse apg-IÄ 

 iii) ssk-täm-Wnse tImimw-K-§Ä   iv) -B-Ivkm-Wnse ab-en³ Dd

13. -{]-Xn-tcm[ hyh-Ø-bp-ambn _Ô-s¸« A´x-{kmhn {KÙn___________

 i) ssXtdm-bnUv  ii) ssX-akv   iii) A-{Uo-\Â   iv) ]o-\n-bÂ

14.- km-[m-cW {]k-h-h-k-a-b¯v KÀ`n-Wn¡v tUmIvSÀ \ÂIp¶ tlmÀtam¬___________

 i) Cu-kvt{Sm-P³  ii) s{]m-P-kv{S³  iii) C³kp-en³   iv) dn-em-Ivkn³

15.- Du-\-`w-K-¯nse Hcp {][m\ kw`hw Ipdp-sI-bpÅ FXnÀam-ä-amWv CXv \S-¡p-¶Xv

 i) se-]vtäm-äo³  ii) ]m-¡-äo³   iii) Un-]vtfm-än³   iv) ssk-tKm-ao-äÀ

16.- \yq-\o-I-cW hn`-P\w {]Xyp-ev]m-Z\ tImi-§Ä D≠ m-Ip¶ {]{In-b-bmWv \yq\o-I-cW hn`-P\w \S-
¡p¶ tImi-§Ä

 i) -{]-Xyp-ev]m-Z\ F¸n-¯o-en-bÂ tImi-§Ä  ii) kw-th-Z\ F¸n-¯o-en-b³ tImi-§Ä 

 iii) -Iyq-t_m-bn-UÂ F¸n-¯o-en-b³ tImi-§Ä iv) tIm-f-·mÀ F¸n-¯o-en-b³ tImi-§Ä

17. Aao-_n-bnÂ tImi-hn-`-P\w \S-¡p-¶-Xv___________

 i) -t{Im-am-än³ Pmen-I-bnÂ amä-§Ä \S-¡p¶  ii) t{Im-am-än³ Pmen-I-bnÂ amä-§Ä \S-¡msX 

 iii) t{Ima-tkm-ap-I-fpsS kwJybn-epÅ amäw  iv) tIm-i-tI{µw hn`-Pn-¡msX t{Ima-tkm-ap-I-fpsS  

          kwJy-bnÂ Ipd-hp≠ - m-Ip-¶p.

18.- {I-a-ambn ASp-¡n-bn-cn-¡p-¶-Xns\ sXc-sª-Sp-¡pI

 i) -ssk-tKm-äo³ -->--se-]vtäm-äo³- ->]m-¡-äo³- ->-Un-]vtfm-än³- ->U-bm-ssI-\-knkv

 ii) U-bm-ssI-\-kn-kv- ->ssk-tKm-äo³- ->se-]vtäm-äo³ ->-]m-¡-äo³- ->-Un-]vtf-äo³

 iii) -se-]vtäm-äo³ ->-ssk-tKm-äo³- ->-]m-¡-äo³ ->-Un-]vtfm-äo³- ->-U-bm-ssI-\n-knkv
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19.- _m-e-hmXw (Polio) sshdkv aqe-ap- ≠m-Ip¶ Hcp tcmK-am-Wv. CXn-\mÂ _m[n-s¸« Ip«n-IÄ  
ssIIm-ep-I-fnse imco-cnI sshI-ey-¯mÂ {]bm-k-s¸-Sp-¶p. Cu kw{I-a-W-¯mÂ ico-c-¯nse 
GXp hyh-Ø-bmWv IqSp-XÂ _m[n-¡-s¸-Sp-¶-Xv.

 i) \m-Uo-hy-hØ  ii) -Z-l-\-hy-hØ  iii) -iz-k\ hyhØ  iv) -hn-kÀÖ\ hyhØ

20.- {]-Im-i-In-cWw s]s«¶v I®p-I-fnÂ ]Xn-¡p-t¼mÄ I®p-Nn-½p-¶Xpw NqSpÅ hkvXp-hnÂ  
sXmSp-t¼mÄ s]s«¶v ssIh-en-s¨-Sp-¡p¶Xpw Nne {]Xn {]hÀ¯\-¯n\v DZm-l-c-W-§-fm-Wv. tI{µ 
\mUo-hy-h-Ø-bpsS GXp-`m-K-amWv Cu {]hÀ¯n-I-fpsS tI{µ-ambn {]hÀ¯n-¡p-¶-Xv.

 i) ap³a-kvXnjv¡w  ii) kp-jpav\   iii) ]n³a-kvXnjv¡w  iv)\m-Uo-_Ôw

21.- X-¶n-«p-ÅXv Hcp \yqtdm-Wnsâ LS-\-I-fmWv

 a) B-Ivtkm¬  b) A-{K-im-J-IÄ  c) ssk-täm¬   d) sU³ss{SäpIÄ 

 Cu LS-\-IÄ hgn-bpÅ icn-bmb \mUo D±o-]\w

 i) _n-F-Unkn  ii) Un-kn-F_n   iii) _n-Un-Fkn   iv) F-Un-_nkn

22.-sN-dnb imkv{X-{In-b-IÄ¡v tUmIvSÀamÀ Øm\n-I-amb A\-kvXo-jnb ico-c-¯nsâ Hcp `mK¯v {]
tbm-Kn-¡p-¶p. AXn-\mÂ tcmKn thZ\ A\p-`-hn-¡p-¶n-Ã. A\-kvXo-jy-bpsS ̂ e-ambn GXp-`m-K-¯mWv  
\mUo-D-±o-]\w \ne-¨-Xv.

 i) ssk-täm-WnÂ  ii) B-Ivtkm-WnÂ  iii) \mUo-_Ô¯nÂ  iv) B-Ivtkm-Wnsâ a²y-
¯nÂ

23. -{]-kvXm-h\ (F) FÃm kpjpav\ \mUn-Ifpw an{i-\m-Un-I-fmWv Imc-Ww(-BÀ)-Hmtcm kpjpav\  
\mUnIfn--epw kwth-ZI thcp-Ifpw t{]c-I-th-cp-Ifpw ImWp-¶p.

 i) F bpw Bdpw icn-bm-Wv. BÀ F sb hnh-cn-¡p¶p

 ii) F bpw Bdpw icn-bmWv F¶mÂ BÀ F sb hnh-cn-¡p-¶n-Ã.

 iii) F am{Xw icn F¶mÂ BÀ sXämWv

 iv) F sXämWv F¶mÂ BÀ icn-bmWv

hn`mKw - B

1.- D-]m-]-Nb {]{In-b-Isf \nb-{´n-¡m\pw kwtbm-Pn-¸n-¡m\pw klm-bn-¡p¶ c≠ p hyh-Ø-I-fpsS        
t]cp-]-d-bp-I. Ah-bv¡n-S-bn-epÅ GsX-¦nepw Hcp hyXymkw Fgp-Xp-I.

2.- sa-UpÃ DÅ \yqtdm-Wp-I-tfbpw saUpÃm CÃm¯ \yqtdm-Wp-I-tfbpw hyXym-k-s¸-Sp-¯pI.\mUn hyh-
Ø-bnÂ Fhn-sS-bmWv Ah ImWp-¶Xv?

3. -a-kvXn-jv¡-¯nÂ lrZ-b-kv]-µ-\hpw izk-\hpw \nb-{´n-¡p¶ `mK-¯nsâ t]cp-]dbpI?

4.- tImÀt]md Izm³{Sn-sP-an\ F¶m-se´v? AXp-ambn _Ô-s¸« {]hÀ¯n-IÄ GsXÃmw?

5.- A-´x-{km-hn-{KÙnIÄ F¶m-se´v?Cu {KÙnIfnse {kh-I-§-fpsS t]cp-]-d-bpI?Cu {kmh-I-§Ä 
F§s\bmWv e£y Ah-b-h-§-fnÂ F¯p-¶Xv?

6.- Xmtg X¶n-«pÅ A´x-{kmhn {KÙnI-fpsS t]cp-]-d-bpI.

 i) A-´x-{km-hn-{KÙn kaq-l-¯nsâ t\Xmhv  ii) Zzn-{KÙn (C-c-«-bmb {KÙn)
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A. hmk-\-bpsS Ccn-̧ nSw

B. ImgvN-bpsS Ccn-¸nSw

7.- GXp tlmÀtam-Wp-I-sf-bmWv i) hyànXz tlmÀtam¬ ii)]d-¡p¶ bp²w sN¿p¶ tlmÀtam¬ F¶p  

]d-bp-¶-Xv ?

8.- B¬s]¬ ssewKoI tlmÀtam-Wp-I-fpsS t]cp-]-d-bp-I.Ah-bpsS [À½-§sf ]«n-I-s¸-Sp-¯p-I.

9.- Du-\-`w-K-¯nsâ GXp L«-¯n-emWv Xmsg ]d-bp¶ kw`-h-§Â \S-¡p-¶Xv?

 i) k-Pm-Xo-b t{Ima-tkm-ap-IÄ tPmUn-I-fm-Ip-¶Xv.

 ii) sSÀan-\-sse-tk-j³ iii) Ip-dp-tI-bpÅ amäw iv) Io-e-X-´p-¡Ä {]Xy-£-am-Ip-¶-Xv.

10.-  Xm-sg-s¡m-Sp-¯n-cn-¡p¶ Nn{Xw hc¨v Xmsg X¶n-«p-Å-h-bnÂ \n¶v GsX-¦nepw c ≠p `mKw  

AS-bm-f-s¸-Sp- ¯p-I. 

 (ssktäm¬, BIvtkm¬, sU³t{Sm¬, A{KimJIÄ)

11.- X-¶n-cn-¡p¶ Nn{Xw a\pjy akvXn-jv¡-am-Wv. 

 CXnsâ hnhn[ `mK-§-fpsS {]hÀ¯-\-§Ä Xmsg X¶n-«p≠ - v. AhNn{XØn¬ Ipdn°pI.

12.- {]-hÀ¯-\-§-fpsS ASn-Øm-\-¯nÂ icn-bmb {]Øm-h-\sb sXc-sª-Sp-s¯-gp-Xp-I.

 i) -]n-äyq-«dn {KÙn tlmÀtam-Wp-I-tfbpw cmkm-án-tbbpw {khn-¸n-¡p-¶p.

 ii) ssX-tdm-bnUv {KÙn ssXtdm-Ivkn-t\bpw C³kp-en-t\bpw {khn-¸n-¡p-¶p.

 iii) hr-j-W-§Ä ]pw_o-P-§-tebpw B³t{Um-P³ F¶ tlmÀtam-Wn-s\bpw Dev]m-Zn-¸n-¡p-¶p.

 iv) B-táb {KÙn cmkmánItfbpw tlmÀtam-Wp-I-tfbpw Dev]m-Zn-¸n¡p-¶p.

13.- Xmtg X¶n-«pÅ {]kvXm-h\ sXäm-sW-¦nÂ icn-bm-¡pI.

 i) BÂ^m tImi-§Ä C³kp-en-t\bpw _oäm-tIm-i-§Ä ¥q¡Km-Wn-t\bpw Dev]m-Zn-¸n-¡p-¶p.

 ii) tImÀ«n-tkm-¬ {]Xn-tcm[ iànsb Ipd-bv¡p-¶p.

 iii) ssX-akv {KÙn Hcp eknI Iq«-am-Wv.

 iv) A-Þm-ibw AÞ-§-tfbpw B³t{Um-P-t\bpw Dev]m-Zn-¸n-¡p-¶p.

14. ChnsS a\p-jy-\nse A´x-{kmhn hyh-Ø-sb-¡p-dn¨v Nne {]kvXm-h-\-I-fp≠ - v.  Hmtcm¶pw icn-bmt-
Wm sXämtWm F¶v ]d-bpI?

 i)  A´x-{kmhn hyhØ imco-cnI hfÀ¨ {]Xyp-ev]m-Z\w Poh³ \ne-\nÀ¯Â F¶n-hsb \nb-{´n-¡p-
Ibpw GIo-I-cn-¡p-Ibpw sN¿p-¶p.

 ii)  A-´x-{kmhn {KÙn-IÄ tlmÀtam-Wp-IÄ F¶p-]-d-bp¶ cmk-h-kvXp-¡sf {khn-¸n-¡p¶  
\mf-§-fpÅ  {KÙn-I-fmWv.
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a\pjy icoc¯nsâ LS\bpw [À½§fpw

 iii) B-táb {KÙn Hcp Cc« (Zzn) {KÙn-bmWv.

 iv) ssX-akv {KÙn-bpsS sXämb {]hÀ¯\w IWvTapg¡v Imc-W-am-Ip-¶p.

15.- Xmtg sImSp-¯n-«pÅ ]«nI ]IÀ¯n ]qÀ¯o-I-cn-¡pI.

AUn-t\m-sslt¸mss^knse tlmÀtam-Wp-IÄ [À½-§fpw sXämb [À½-§fpw

1. tkm-atäm {Sm^nIv AsÃ-¦nÂ hfÀ¨ tlmÀtam¬ 
(STH or GH)

_______

2. _______ CXv ssXtdmbvUv {KÙn-bpsS hfÀ¨sb D±o-    
]n-]n¨v ssXtdm-Ivkn³ Dev]m-Zn-¸n-¡p-¶p.

 i) C-Xns\ hr¡-bpsS taÂ`m-K¯p ImWp¶ {KÙn F¶p-]-d-bp¶p.

 ii) CXv AÄtUm-Ìotdm¬, tImÀ«n-tkm¬ F¶o c≠ -  p tlmÀtam-Wp-Isf {khn-¸n-¡p-¶p.
17.- Xmsg X¶n-«pÅ \yptdm-Wp-I-fpsS Xc-§sf Xncn-¨-dn-bpI.

18.- Du-\-`wKs¯Ipdn¨v Nne {]kvXm-h-\-IÄ ChnsS X¶n-«p≠ - v. -Hm-tcm¶pw icn-bmtWm sXämtWm F¶p        

]d-bp-I.

 i) Ch icoc tImi-§-fnÂ \S-¡p¶p.

 ii) Du-\-`w-Ks¯ \yq\n-I-cW hn`-P\w F¶p ]d-bp¶p.

 iii) k-Pm-Xob t{Ima-tkm-ap-IÄ tPmUn-I-fm-¡p-¶-Xn\v Ipdp-tI-bpÅ amäw F¶p ]d-bp-¶p.

 iv) ssh-hn-[y-¯n-te¡v \bn-¡p¶ Du\-`wKw ]cn-Wm-a-¯nsâ ASn-Øm\ hkvXp-hmbn amdp-¶p.

19.]«nI \nco£n¨v Xmsg sImSp-¯n-cn-¡p-¶-hsb tNcpw-]Sn tNÀ¡pI.

A.se]vtäm-äo³  I. tIm-i-§-fpsS tI{µ-kvX-cw,-\yq-¢n-tbm-ekv ad-bp¶p

B. ssktKm-äo³ II. sSÀan-\-sse-tk-j³

C. Unt¹m-äo³ III. -tPm-Un-bm-¡p-I,-Ip-dp-tI-bpÅ amäw,-ss_-hm-eâv

D. Ubm-ssI-\Ênkv IV. t{Im-a-tkm-ap-IÄ Npcp§n X-´p-¡-fmbn amdp-¶p

20.- H-cmÄ slÂaäv [cn-¡msX Ccp-N-{I-hm-l\w HmSn-¨n-cn-¶p. AbmÄ¡v Hcp A]-IS¯nÂ  Xebv¡v 
kmc-ambn ]cn-t¡-äp.-B-ip-]-{Xn-bnÂ F¯n¡pw ap¼p-Xs¶ AbmÄ acn-¨n-cp-¶p. acWw kw`-

16.- Nn-{X-§Ä ]IÀ¯n X¶n-«pÅ kqN-\-IÄ D]-tbm-Kn¨v `mK-§Ä AS-bm-f-s¸-Sp-¯pI.
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hn-¨Xv izmk-X-S-Êhpw lrZ-bm-Lm-Xhpw sIm ≠mWv F¶v I≠ p-]n-Sn¨p. a-kvXn-jv¡-¯nsâ GXp  
`mK-¯n-\mWv tISp kw`-hn-¨-Xv. \n§-fpsS D¯cs¯ \ymbo-I-cn-¡p-I.

21. Xmtg X¶n-«p-Å-hsb tbmPn-¸n-¡pI.

hnh-c-¸-«nI I hnh-c¸-«nI II
A. h-tkm-{]-Ên³ I. tcm-KmWp _m[sb sNdp-¡p¶p

B.  -C³kp-en³ II. U-b-s_-änkv C³kn-]n-Ukv

C.  Hm-Ivkntäm-kn³ III. -{]-talw 
D.  ssX-tam-kn³ Iv. KÀ`m-i-b-¯nsâ kt¦m-Nhpw hnIm-khpw

22. Xmtgs¡mSp-¯n-cn-¡p¶ Nn{X-¯nÂ Nn{Xo-I-cn-¨n-cn-¡p¶ ico-c-`m-K-§-fnÂ \n¶pw tI{µ  

\mUo-hy-h-Ø-bn-te¡v IS-¯-s¸-Sp¶ \mUo D±o-]-\-§-fpsS c≠ v k©mc ]Y-t¯bpw \nco-£n-¡pI.

k©mc ]Yw P

k©mc ]Yw Q

ico-c-`mKw

\yqtdm¬ 1

N1 N2S1 S2 S3
N3 N4

\mUo_Ôw 1\yqtdm¬ 2

CNS

ico-c-`mKw CNS

 c ≠p \mUn-IÄ¡pw Hcp-t]m-epÅ I\hpw LS-\-bp-am-Wv. F¦nÂ GXp k©m-c-]-Y-¯n-emWv  

D±o-]-\-§Ä thKw IS-¯-s¸-Sp-¶Xv?F´p-sIm≠ v?

23.- GXp {KÙn-bmWv Zzn{KÙn F¶v Adn-b-s¸-Sp-¶Xv?F´p-sIm≠ v?

24. 16 hb-ÊpÅ Hcp B¬Ip-«nsb ZzoXob ssewKoI kz`-h-§Ä (ap-J¯v tcmaw hf-cpI,  

]cp-¡³ i_v Zw,- A-I¶ tXmfp-IÄ) {]I-S-am-¡m-¯-Xp-sIm≠ v tUmIvS-dpsS ASp¯v sIm ≠p-h-¶p.  

kq£-a-amb ]cn -tim[-\-¡p-tijw tUmIvSÀ tlmÀtam-Wnsâ {Ia-t¡Sp sIm ≠pw Cu kz`m-h-¯n\p 

Imc-W-amb A´-{kmhn {KÙn-bpsS {]hÀ¯-\-¡p-d-hp-sIm ≠pw BsW¶p I≠ p-]n-Sn-¨p.GXp 
{KÙnbpw tlmÀtam-Wp-amWv Ip«n¡v Ipdmhm-bn-cn-¡p-¶Xv?

hn`mKw - C

1.- \yq-tdm-Wnsâ LS\ ]Sw hc¨v hnh-cn-¡pI?

2. -a-kvXn-jv¡-¯nsâ hnhn[ `mK-§sf FgpXn Ah-bpsS [À½s¯ Ipdn-s¸gpXpI?

3.- a-\p-jy-i-co-c-¯nÂ ImWp¶ A´x-{km-hn-{K-Ùn-bpsS Øm\hpw t]cpw Fgp-Xp-I.-A-XnÂ c-s≠s®s¯ 
hnh-cn-¡pI?

4.- F-´p-sIm≠ v Du\-`w-Ks¯ \yq\o-I-cW hn`-P\w F¶p ]d-bp-¶p-? hnhn-[-L-«-§sf tbmPn¨ Nn{X-
t¯msS hnh-cn-¡pI? Du\-`w-K-¯nsâ {]m[m-\ys¯ Fgp-XpI?

5.- X-¶n-«pÅ hm¡p-Ifp]-tbm-Kn¨v ]qcn-¸n-¡p-I.-Xm-tg-s¡m-Sp-¯n-cn-¡p¶ JÞn-Isb ]qcn-¸n-¡p-I.(-hm-
¡p-IÄ Hcp {]mh-iytam/H¶nÂ IqSp-XÂ {]mh-iytam/ D]-tbm-Kn-¡msX Ccn-¡p-Itbm sN¿mw)

 (I-]m-ew,- \-s«-Ãv,- ]-bm-am-äÀ,- A-c-¡-t\m-bnUv kvXcw,- a-kvXn-jv¡w,- kp-jp-av\,- a-kvXnjv¡ kvXcw,- Uyq-dm-am-äÀ)

 tI{µ \mUo-hy-h-Øsb Bh-cWw sN¿p¶ aq¶p kwc-£W Bh-c-W-§Ä¡v___________
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F¶p]d-bp-¶p ___________\pw ___________\pw Xmtg ImWp-¶Xpw I«n-bp-Å-Xp-amb Bh-c-
Ws¯___________F¶p ]d-bp-¶p.-tem-e-am-b-c-à-kw-{I-a-W-apÅ Bh-c-W-s¯___________
F¶p ]d-bp-¶p.-h-fsc I«n-Ip-dª arZp-hmb B´-cm-h-c-Ww___________tâ-bpw_________-tâbpw 
D]-cn-X-e-¯nÂ¡m-Wp-¶p.-C-Xn-s\___________F¶p ]d-bp-¶p.

6.- X-¶n-«pÅ `mK-§sf AXnsâ [À½-t¯mSv tbmPn-¸n-¡pI.

 akvXn-jv¡-ap-Ip-fw,- D-]-a-kvXn-jv¡w,- ap³a-kvXn-jv¡w,- Xeakv,- sk-dn-{_Â tImÀs«-Ivkv, ]n³a-kvXn-j-
¡w,- ]m¬kv,- ssl-t¸m-X-em-a-kv.

 a) \n{Zm tI{µhpw izk-\-tI-{µhpw.

 b) lr-Z-b-kv]-µ-\w,-c-à-Ip-g-ep-I-fpsS kt¦mNw izmtkm-Ñzmkw F¶n-hsb \nb-{´n-¡p-¶p.

 c) {]-a-kvXn-jv¡w,-X-em-a-kv,-ssl-t¸m-X-em-a-kv, F¶o-`m-K-§Ä ImWp-¶p.

 d) t{]-cI `mKhpw kwth-ZI `mKhpw.

 e) kw-th-ZI t{]cI AS-bm-f-§sf IS-¯p¶ {][m\ tI{µ-am-Wv.

 f) ssewKoI ioe-§-fpsS \nb-{´Ww.

 g) ]m¬kv,-D-]-a-kvXn-jv¡w,-sa-Up-e,-Hm-kvfmtKä F¶nh DÄs¸-Sp-¶p.

 h) -\-S-¡p-t¼mgpw NmSp-t¼mgpw sFÝnI t]in-Isf \nb-{´n-¡p-¶p.

7.- a-\pjya-kvXn-jv¡-̄ nsâ Nn{Xs¯ \nco-£n v̈ Xmtg-s¡m-Sp-̄ n-cn-¡p¶ {]hÀ¯\ `mKs¯ Xncn-̈ -dn-bpI.

 i) t_m[w, _p²n,-HmÀ½-i-àn,-`m-h-\,-Im-cWw F¶n-hbv¡v D¯-c-hm-Zn-bmb `mKw.

 ii) sFÝnI t]in-I-fpsS Ne-\s¯ \nb-{´n-¡p-Ibpw  GIo-I-cn-¡p-Ibpw sN¿p¶ `mKw.

 iii) D-d-¡-¯n\pw izk-\-¯n\pw D¯-c-hm-Zn-bmb `mKw.

 iv) lrZ-b-kv]-µ-\w,-cIvX-¡p-g-ep-I-fpsS kt¦m-Nw izmtkm-Ñmkw F¶n-hsb \nb-{´n-¡p¶ `mKw.

Books:   1.  Biology - RAVEN, Johnson WCB McGraw - Hill,  USA
      2.  Biology - A Modern Introduction, B.S. Beckett, 2nd Edition Oxford University 

Press, New Delhi
         3. Complete Biology(IGCSE) - Oxford University press, New York
Webliography:   www.khanacademy.org,          www.ase.tufts.edu/biology
                        www.biologyreference.com,   science.howstuffworks.com
      http://arvindguptatoys.com/films.html

IqSp-XÂ hni-Zmw-i-§Ä¡mbn
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kky§fnse            
{]Xypev]mZ\w

A²ymbw 4

kky§fnse {]Xypev]mZ\w 
FÃm PohPme§fpw (kky§fpw P´p¡fpw) {]Xypev]mZ\w \S¯pw F¶v \n§Ä¡dnbm 

tam? {]Xypev]mZ\sa¶Xv AtXPmXnbnepff Hcp ]pXnb C\s¯ Dev]mZn¸n¡p¶ Hcp khntij 
ssPh {]{InbbmWv.  t]mjWw, izk\w, hnkÀÖ\w F¶o ssPh {]{InbIÄ  t]mse CXpw 
Hcp ssPh {]{InbbmWv.

]cm-K-]pSw

]cm-K-tc-Wp-¡Ä

B¬Km-anäv   

IpgÂaÀ½w

AÞw

Du\-`wKw

Du\-`wKw

_oP-k-¦-e\w

]cm-K-Ww

AÞm-ibw
{`qW-k©n

B¬Km-anäv

AÞw-

kq£va-Zzmcw

]cm-KIpgÂ-

AÞw-(1N)

B¬Km-anäv
knàm-Þw (2N)

{]mYanI 
_oP-¶aÀ½w 

(3N)

hn¯v

{`qWw

_o-Pm-¶w

]cm-K-tc-Wp-¡Ä

Nn{Xw -þ4.1 ]cm-K-Whpw _oP-k-¦-e-\hpw
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{]Xypev]mZ\w P´p¡fnÂ {]Xypev]mZ\wkky§fnÂ

hn`P\wþt{]mt«mtkmhIÄ hn`P\w þ _mIvSocnb

apIpf\w þ koeâtdäIÄ apIpf\w  þboÌv

JWvU\w þ ]c¶hncIÄ JWvU\w þ BÂK

kvt]mdpIÄ þ IhI§Ä

ssewKnI (]Xypev]mZ\w þ kkvX\nIÄ ]cmKWhpw _oPk¦e\hpw þ ]pjv]nX 
kky§Ä

{]Xypev]mZ\w \S¶nsÃ¦nÂ F´p 
kw`hn¡pw?

1.  {]Xypev]mZ\w sIms≠ ́ mWÀ°am   
¡p¶Xv?

  2. kky§fnepw P´p¡fnepw ImWs¸Sp¶ 
Nne {]Xypev]mZ\ coXnIÄ kqNn¸n¡pI. 

Z£nWm{^n¡bnse inemPmXtcJIÄ 
kqNn¸n¡p¶Xv, `qanbnÂ BZyambn cq]w 
sIm≠  Pohn _mIvSocnbw F¶mWv. AXmbXv 
GItZiw 4 _ney¬ hÀj§Ä¡p ap¼v 
bq_mIvSocnbw \ne\n¶ncp¶p.  Ignª 
2 _ney¬ hÀj§Ä¡pÅnÂ Poh\nÂ 
sshhn[yamÀ¶ amä§Ä¡v hnt[bambn.  C¶v 
\ne\nÂ¡p¶Xpw, \ne\n¶ncp¶Xpw Ignª 
Ime¯nÂ hwi\miw kw`hn¨Xpamb At\
Iw C\§Ä cq]wsIm ≠p. F¶mÂ _mIvSo 
cnbIÄ C¶pw bmsXmcp amähpw kw`hn¡msX 
_mIvSocnb BbnXs¶ \ne \nÂ¡p¶p. 

Nne _mIvSocnbIfmb emIvtSm_mknÃm, 
kmÂsamWÃ F¶nh hfsc thK¯nepw, 
ssat¡m_mIvSocnbw Syq_À¡ptemknkv 
F¶ _mÎocnb hfsc kmh[m\¯nepw     
{]Xypev]mZ\w \S¯p¶p.

a\pjyÀ¡v {]tbmP\Icamb {]hr¯nIÄ :
emIvtäm_mknÃ F¶ _mIvSocnb ]mens\  
ssXcm¡namäp¶p.

a\pjyÀ¡v lm\nIcamb {]hr¯nIÄ : 
_mIvSocnbbmb ssat¡m_mIvSocnbw Syq_À 
¡ptemknkv £btcmK¯n\v ImcWamIp¶p.

 • CuÀ¸apff Hcp sdm«n IjWs¯ XWp 
¸pw \\hpffXpw, Ccp«pffXpamb Øe 
¯p hbv¡pI.

 • IjW¯ns³d _mly`mKw BhÀ[\ 
¥mkneqsS \nco£n¡pI.

 • HcmgvN \nco£n¨v tcJs¸Sp¯pI.

tNmZy§Ä

4.1 {]Xypev]mZ\  coXnIÄ 
 GItImiPohnIfnse {]Xypev]mZ\ coXnIÄ : 
hnh[ PohnIÄ F§s\bmWv {]Xypev]mZ\w 
sN¿p¶sX¶v \ap¡v ]cntim[n¨p t\m¡mw. 
PohnIfpsS {]Xypev]mZ\coXn AhbpsS icoc 
LS\, BIrXn Chsb B{ibn¨ncn¡p¶p. GI-
tImi Pohn-I-fmb Aao-_bpw _mIvSo-cn-b-bpw, c≠ v 
ka-`m-K-§-fmbn hn`-Pn-¡p-I-bpw, Hmtcm-`m-Khpw hn`-
Pn¨v Hcp ]pXn-b-Po-hn-bmbn amdp-Ibpw sN¿p-¶p. 
Cu coXnsb Zznhn-`-P\w F¶p ]d-bp-¶p. 

PohPme§enÂ ImWs¸Sp¶ {]Xypev]mZ\¯nsâ Nne coXnIÄ

{]hr¯n 4.1

 • _mIvSocnbbpsS Hcp Ømbnbmb ssÉ 
Uns\ ssat{ImkvtIm¸neqsS \nco£n 
¡pI.

 • AXpt]mse, Zznhn`P\wImWn¡p¶ _mIv 
SocnbbpsS asämcp Ømbnbmb ssÉUns\ 
\nco£n¡pI. 

 • Ct¸mÄ c≠ v ssÉUpIfpsSbpw \nco£ 
W§sf XmcXays¸Sp¯pI.

{]hr¯n 4.2
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hmbn¡pI, Nń n¡pI, hniIe\w sN¿pI.

F´psIm ≠mWv  ]ecoXnbnepff {]Xypev]m 
Z\w ImWs¸Sp¶Xv ?

]cnWmaw  F¶Xv ap¼v \ne\n¶ncp¶ 
PohnIfnÂ \n¶pw k¦oÀ® C\§fpsS 
A\p{Iaambpff hnImkamWv. {]Xypev]mZ 
\ n̄sâ ASnkvYm\¯nÂ kcfPohnIfmb 
Aao_, _mIvSocnb F¶nh Zznhn`P\w, 
JWvU\w XpS§nb coXnbnÂ {]Xypev]mZ\w 
\S¯p¶p.  PohPme§fpsS icoc¯nÂ 
k¦oÀ®X hÀ²n¡pt¼mÄ AhbpsS {]
Xypev]mZ\ coXnbpw k¦oÀ®ambn c ≠p 
PohnIfpsS kwtbmP\w D≠ mIp¶p.
(B¬, s]¬).

_lptImi PohnIfnse {]Xypev]mZ\ coXnIÄ: 

_lptImi PohnIfnÂ icocLS\sb Bkv]
Zam¡n {]Xypev]mZ\w hnhn[coXnbnÂ \S¡p¶p.

ImbnI hwihÀ²\hv  ImbnI hwihÀ²\ 
sh¶Xv ssewKnI hwihÀ²\hv AÃmsX 
kky§Ä t\cs¯ ØnXn sNbvXn«pff 

Nn{Xw 4.3 JWvU\w kvss]tdmssKdbnÂ

     aÀ½w

CS¨phcv 
(sk]väw)
Npcp≠  
lcnXIWw

1. ImbnI hwihÀ²\hv   2. AssewKnI {]Xypev]mZ\w    3.ssewKnI {]Xypev]mZ\w

JWvU\w            apIpf\w          kvt]mdpIÄ           ]cmKWw   _oPk¦e\w

Nn{Xw4.2 {]Xypev]mZ\w GItImi PohnIfnÂ  

{]Xypev]mZ\w GItImi PohnIfnÂ
hn`P\whgn

_mIvSocnb
DNA BhÀ¯\w

CS¨phcv cq]wsImÅÂ

tImiw thÀ]ncnbÂ

Ahbh§fnÂ \n¶pw ]pXnb kky§sf 
D ≠m¡p¶coXnbmWv.

JWvU\w

kcficocLS\bpff _lptImi Pohn 
IfnÂ efnXamb {]Xypev]mZ\coXn ImWp¶p.  

kvss]tdmssKdm F¶ BÂKbnÂ kky-
icocw apdnªv sNdnb JÞ§fmIp¶p.  Hmtcm 
JÞhpw hfÀ¶v ]pXnb Hcp kkys¯ D ≠m 
¡p¶p.

 • XSmI¯ntem Ipf¯ntem ImWs¸Sp¶ 
Ccp≠ ]¨\ndt¯mSp IqSnbXpw, X´p¡ 
tfmSpIqSnb LS\bpÅXpamb Pes¯ 
tiJcn¡pI.

 • Ht¶m ct≠ m X´p¡sf ssÉUnÂ hbv 
¡pI.

 • X´p¡fnÂ Hcp XpÅn ¥nkdn³ Hgn¨v 
IhÀ Én¸v D]tbmKn¨v BhcWw sN¿pI. 

 • kq£vaZÀin\nbneqsS ssÉUns\ \nco 
£n¡pI.

{]hr¯n 4.3
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Xmgv¶Xcw kky§fnÂ {]Xypev]mZ\w    
kvt]mdpIÄ aptJ\bmWv \S¡p¶Xv.  kvt]mdp 
IÄ I«nbpÅ `n¯nbmÂ BhcWw sNbvXv Im 
Wp¶p. Ch A\ptbmPyamb CuÀ¸apÅ Ø 
e¯v hoWv ]pXnb kkyambn hfcp¶Xphsc 
`n¯nkwc£Ww \ÂIp¶p.  

AssewKnI {]Xypev]mZ\w
Nn{Xw 4.4 {_tbm^nÃw

ImWvUw

apIpfw

hnShv

apIpf\w 

ssl{UbnÂ tImi§Ä XpSÀ¶v hǹ Pn¡p 
¶Xn\mÂ Hcp {]tXyIØm\ v̄ apIpf§Ä hn-
Imkw {]m]n¡p¶p. Cu apIpf§Ä hfÀ¨ {]m      
]n¡pt¼mÄ amXricoc n̄Â \n¶pw thÀ]ncnªv 
sNdnb ssl{Ubmbn hfÀ¨ {]m]n¡p¶p. 

AXpt]mse {_tbm^nÃ(sNmS¡v)¯ns³d 
CebpsS h¡nepÅ hnShpIfnÂ apIpf§Ä 
D ≠mhpIbpw Aha®nÂ hoWv Hcp ]pXnb 
kkyambn hfÀ¨{]m]n¡pIbpw sN¿p¶p   ({_
tbm^nÃw - \pÅnbn«mÂ apf¨phcpw).

F]vfmt\mkvt]mdpIÄ kqkvt]mdpIÄ A¡ns\äpIÄ sImWoUnb

BÂKbnÂ ImbnItImi 
§fpsS t{]mt«m¹mkw 
I « n I p d ª  ` n ¯ n 
s I m ≠  v  B h c W w 
sN¿s¸«pw icocw ap« 
bpsS BIrXnbnepw 
ImWs¸Sp¶p. I«nIp 
dª `n¯ntbmSp IqSn 
bXpw Ne\tijn CÃm¯ 
Xpamb Cu kvt]mdpIsf 
F]vfmt\mkvt]mdpIÄ 
F¶p ]dbp¶p. Cukv 
t]mdpIÄ hfÀ¶v ]pXnb 
X´p¡fmbnamdp¶p.

v̂fsPÃ D]tbmKn v̈ Nen 
¡m³ Ignbp¶ Ne\
tijnbpÅ AssewKnI 
kvt]mdpIfmWv kqkv 
kvt]mdpIÄ. C¯cw               
kvt]mdpIÄ Nne BÂ 
KIÄ ^wKÊpIÄ, _m 
I vSoc nbIÄ F¶nh 
X§fpsS hwihÀ²\
hn\mbn D ≠m¡p¶p.

BÂKbnÂ {]XnIqe 
kmlNcy¯nÂ ImbnI 
tImi§Ä I«nIqSnb 
` n¯nbpÅ ASp¡p 
sIm≠ v BhcWw sNbvXv 
Blmc]ZmÀXvY§sf 
tiJcn¡p¶p. Cu LS 
\sb A¡ns\äpIÄ 
F¶p ]dbp¶p. A\p 
IqekmlNcy§fnÂ 
Ch hfÀ¶v ]pXnb 
X´p¡fmbnamdp¶p.

s]\nknenbw t]mep 
Å IhI§Ä GI 
aÀ½apÅXpw ,  Ne\
tijn CÃm¯Xpamb 
AssewKnIkvt]mdp 
IÄ Dev]mZn¸n¡p¶p. 
CXns\ sImWoUnb 
F¶p hnfn¡n¶p.

 hnhn[ Xc¯nepÅ BÂKIfpsSbpw IhI§fpsSbpw Nne kvt]mdpIÄ

A¡ns\äpIÄF]vfmt\mkvt]mdpIÄ kqkvt]mdpIÄ sImWoUnb

tNmZy§Ä 

1.  ImbnI hwihÀZv[\hv ssewKnI{]Xypev]m 
Z\w F¶nhsb hyXymks¸Sp ¯pI.

2.  Nne AssewKnI{]Xypev]mZ\ kvt]mdp-
Isf kqNn¸n¡pI.
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]pjv] n̄sâ {][m\`mK§Ä

1. hnZf]pRvPw (Calyx)

2. Zf]pRvPw (Corolla)

3. tIkc]pSw (Androecium)

4. P\n]pSw (Gynoecium)F¶nhbmWv

Nn{Xw 4.6 tIkc]pSw

Hcp amXrIm]pjv]¯nsâ `mK§Ä 

]pjv]w F¶Xv Hcp ]cn[nhsc hfÀ¶vcq]m 

´cw {]m]n¨ImÞamWv. 

Nn{Xw 4.5  ]pjv]¯nsâ `mK§Ä

4.2 kky§fnse ssewKnI{]Xypev]mZ\w  
ssewKnI{]Xypev]mZ\w F¶Xv c≠ v KmaoäpIÄ 

(B¬, s]¬) H¶ptNÀ¶v Ahsb t]msebpÅ 
k´m\§sf Dev]mZn¸n¡p¶ {]{InbbmIp¶p.

Hcp Imfbv¡v X\nsb Hcp ]pXnb Ip«nsb 
Dev]mZn¸n¡m³ IgnbpIbnÃ. CXn\v Hcp ]
ip BhiyamWv. s]¬ BSn\v X\nsb B«n³ 
Ip«nsb Dev]mZn¸n¡m³ IgnbpIbnÃ. CXn\v Hcp 
B¬ BSv BhiyamWv.

]pXnb k´Xnsb DÂ]mZn¸n¡p¶Xn\v 
B¬,s]¬ F¶o c≠ v enwK§fpw BhiyamWv.

]pjv]nX kky¯nsâ  {]Xypev]mZ\ Ahbhw 
]pjv]w BsW¶v \n§Ä t\cs¯bpÅ 
¢mÊpIfnÂ ]Tn¨phtÃm. CXns\¡pdn¨v a\
Ênem¡m³ BZyambn ]pjv]¯nsâ LS\sb 
AdnbpI.

 Hcp ]pjv]¯nsâ B¬ Ahbhw tIkc]p 
Shpw s]¬ Ahbhw P\n]pShpamWv. 

1. ]cmK]pSw          2. X´p

2

1

tIkcw

X´
p

]cmK
]pSw

hÀ¯
nIm{Kw

hÀ¯
nI

A
Þ

mibw

Zf]pRvPw
hnZf]pRvPw

AWvUw

P\n]À®
w

tI
k

cw

 tIkc]pSw tIkc§fpsS HcpIq«amWv.  
HmtcmtIkc¯n\pw X´p F¶p hnfn¡s¸Sp¶  
HcpsR«pw, A{K¯nÂ k©n t]mepff LS\bmb 
]cmK]pSsa¶p hnfn¡p¶ ̀ mKhpw ImWp¶p. ]cm 
K]pS¯nsâ ]cmK k©nIfnÂ ]cmKtcWp¡Ä 
AS§nbncn¡p¶p.  

 P\n]pSw F¶Xv  ]pjv]¯nsâ s]¬ 
AhbhamIp¶p.  CXnÂ P\n]À®w  AsÃ¦nÂ 
AÞmibw AS§nbncn¡p¶p.  P\n]pS¯n\v 
aq¶p `mK§fp ≠v.

    1. hÀ¯nIm{Kw  2. hÀ¯nI  3. AÞmibw

 AÞmib¯nÂ _oPmÞw ImW 
s¸Sp¶p. Hmtcm _oPmÞhpw AXn\pffnÂ 
{`qWk©nsb hln¡p¶p. {`qWk©n¡pffnÂ 
AÞw AYhm s]¬ Kmaoäv ImWs¸Sp¶p.
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  ^ew, hn¯v Ch hnIkn¸n¡p¶XnÂ {]
Yahpw {][m\hpamb ]¦v hln¡p¶Xv ]
cmKWamIp¶p. ]cmKW¯n\v tijw _oP 
k¦e\w \S¡p¶p. 

4.2.2 ]cmKW¯nsâ Xc§Ä

]cmKWw c ≠v Xc¯nÂ D≠ v

1. kz]cmKWw

2. ]c]cmKWw

Nn{Xw 4. 8 ]cmKWw

 • Hcp sN¼cp¯n sNSnbnÂ\n¶pw Hcp ]q 
hns\ ASÀ¯nsbSp¡pI.

 • ]pjv]`mK§fmb hnZf]pRvPw. Zf]p 
RvPw, tIkc]pSw,  P\n]pSw F¶nh \n 
co£n¡pI.

 • tIkc§Ä, P\n]À®§Ä F¶n hsb 
thÀXncn¨v `mK§sf \nco £n¡pI.

 • ]cmKtcWp¡sf Hcp ssÉUnÂ h¨v 
kq£vaZÀin\nbneqsS \nco£n¡pI.

 ]c]cmKWw

 kz]cmKWw

 kz]cmKWw

Nn{Xw 4.7 P\n]pSw

hÀ¯nI P\n]À®w

hÀ¯nIm{Kw

AÞmibw

{]hr¯n 4.4

4.2.1 ]cmKWw (Pollination)

]pjv]nX kky§fnÂ ssewKnI {]Xypev ]mZ 
\w \S¡p¶sX§s\ ?

]pjv]nX kky§fnÂ ssewKnI {]Xypev ]mZ 
\¯n\pÄs¸Sp¶Xv,

1. ]cmKWw (Pollination)

2. _oPk¦e\w (Fertilization)

1.]cmKWw

]cmK]pS¯nÂ \n¶pw, ]cmKtcWp¡Ä 
hÀ¯nIm{K¯nte¡v amäs¸Sp¶Xns\ ]cmKWw 
F¶p]dbp¶p.  s]mXphmbn ]cmKtcWp¡Ä 
Imäv, Pew, jUv]Z§Ä F¶nh hgn amäs¸Sp¶p.  
Chsb ]cmKImcnIÄ F¶p]dbp¶p.

kz]cmKWw (Bt«mKman)

kz]cmKWs¯ Bt«mKman F¶pw ]d 
bp¶p. Hcp ]pjv]¯nsâ ]cmK]pS¯nse ]
cmKtcWp¡Ä  AtX ]pjv]¯nsâ hÀ¯n 
Im{K¯ntem AsÃ¦nÂ AtX kky¯nse  
asämcp ]pjv]¯nsâ hÀ¯nIm{K¯ntem amä 
s¸Sp¶Xns\ kz]cmKWw F¶dnbs¸Sp¶p.

kz]cmKW¯nsâ ta³aIÄ

1.  kz]cmKWw ZznenwK ]pjv]§fnÂ \S 
¡p¶p.

2. ]q¡fnÂ ]cmKWw \S¯p¶Xn\v a²yhÀ 
¯nbpsS Bhiyw CÃ.

3.  ChnsS ]cmKWtcWp¡Ä ]mgmbn t]mIp 
¶nÃ.
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kz]cmKW¯ns³d Xn³aIÄ

1.   hn¯pIfpsS F®w IpdhmWv.

2.   _oPm¶w hfsc IpdhmWv. AXp sIm≠v 
hn¯pIÄ _elo\ kky§f Dev]mZn¸n 
¡p¶p.

3. ]pXnb C\ kky§Ä Dev]mZn¸n¡m³ 
Ignbm¯XpsIm≠ v kky§Ä¡v \miw 
kw`hn¡mw.

]c]cmKWw (Allogamy) 
Hcp ]qhnse ]cmKtcWp¡Ä AtX C\¯nÂ 

s¸« hyXykvX kky§fnse ]pjv]¯nsâ 
hÀ¯nIm{K¯nte¡v amäs¸Sp¶Xns\ ]c]
cmKWw AsÃ¦nÂ AtÃmKman F¶p ]dbp¶p.

]c]cmKW¯nsâ ta³aIÄ

1.  ]c]cmKW¯ns³d ^eambn Dev]m 
Zn¸n¡s¸Sp¶ hn¯pIÄ icnbmbn apf¨v 
\Ã C\w kky§fmbn hfcp¶p. AXn\mÂ 
]c]cmKWw aqew ]pXnbbn\§Ä Dev]mZn 
¸n¡p¶p.

2. Poh\£aamb hn¯pIsf Dev]mZn¸n 
¡p¶p.;

\n§fpsS ASp¯pÅ ]qt´m«¯nse                           
]q¡sf \nco£n¡pI. ]cmKW¯n\v ImcW 
amb a²yhÀ¯nIfmb {]mWnIÄ, ]£nIÄ 
Chsb Xncn¨dnbpI. GsXÃmw kky§fnÂ 
GsXÃmw a²yhÀ¯nIÄ ]cmKWw \S¯p 
¶psh¶Xv \nco£n¨v tcJs¸Sp¯pI.

]c]cmKW¯nsâ a²yhÀ¯nIÄ
Hcp ]qhnÂ \n¶pw asämcp ]qhnte¡v      ]cmK 

tcWp¡Ä amäs¸Sp¶Xv km[yamIp¶sX§s\?

]c]cmKWw \S¡p¶Xn\mbn Hcp ]qhnÂ \n 
¶pw thsdmcp kky¯nepÅ asämcp ]qhnte¡v 
]cmKw hln¨psIm≠ v t]mtI≠ Xv AXymhiyamWv. 
CXv P´p¡Ä, {]mWnIÄ, Imäv, Pew F¶o 
a²yhÀ¯nIÄ aptJ\ \S¡p¶p.

a) P´p¡Ä hgn ]cmKWw (Zoophily)

b) ]£nIÄ hgn ]cmKWw (Ornithophily)

c) {]mWnIÄ hgn ]cmKWw (Entamophily) 

{]mWn-]-cm-K-Ww (Entamophily)
 {]mWn-I-fmb Nn{X-i-e`w tX\o-¨-IÄ 
Ch ]q¡-fnse hÀ®-Z-f-§-fmÂ BIÀjn-¡p-
¶p. C¯cw ]q¡Ä hen-¸-ap-Å-hbpw lrZy-amb 
aW-apÅhbp-am-Wv. C¯cw ]q¡-fnÂ NneXv 
tX³ DÂ]m-Zn-¸n-¡p-¶p. FÃm-Xcw ]cm-K-W-

¯n\pw s]mXp-hm-bn-«p-Å-XmWv CXv. C¯cw ]cm 
-K-Ws¯ Fâ-tam-^nen F¶p ]d-bp-¶p. ({]mWn-
IÄ aptJ-\-bpÅ ]cm-KWw)

Nn{Xw 4.9 P´p ]cmKWw

{]hr¯n 4.5

Imäv aqew ]cmKWw (Anemophily)

Imäp hgn ]cmKWw \S¯s¸Sp¶ kky 
§fnse ]pjv]§Ä km[mcWbmbn hen¸ 
¯nÂ sNdpXpw BIÀjWobaÃm¯Xpw \nd 
aÃm¯Xpw aWw,tX³   F¶nh CÃm¯Xpam 
Ip¶p.Imäphgn ]cmKWw \S¯p¶ kab¯v 
[mcmfw ]cmKtcWp¡Ä ]mgmbn t]mIp¶Xn 
\mÂ Ch A[nI AfhnÂ ]cmKtcWp¡sf 
Dev]mZn¸n¡p¶p.

Nn{Xw 4.10 Imäv aqew ]cmKWw

]cmKtcWp¡Ä ImäneqsS Ffp¸¯nÂ 
hln¨p sIm≠ pt]mIp¶ Xc¯nÂ H«m-¯-Xpw, 
hc- ≠Xpw ipjv¡n¨Xpw [qfnIÄ  t]mepÅ 
XpamWv.
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 Nne ]cmKtcWp¡fnÂ NndIpIÄ ImWp¶p. 
]cmKtcWp¡sf Ffp¸¯nÂ DÄs¡mÅphm   
\mbn Nne ]pjv]§fpsS hÀ¯nIm{Kw hepXpw 
]pdt¯¡v D´n\nÂ¡p¶Xpw Ipe t]msebpw 
XqhÂ t]msebpw ImWs¸Sp¶p DZm: tNmfw.

Imäv hgn ]cmKWw \S¯p¶ ]pjv]§sf 
A\ntam^nÃkv F¶p ]dbp¶p.DZm: ]pÃv, ss]³.

Pew aptJ\ ]cmKWw (Hydrophily)

Pew aptJ\ \S-¡p¶ ]cm-K-Ws¯ Pe-]-cm-
KWw F¶p ]d-bp-¶p. CXv Nne Pe kky-§-fmb 
hmen-kvt\-cn-b, ssl{Un-Ã,-tkm-Ìo-cob apX-em-b-h-
bnÂ \nco-£n-¡mw.

Ch-bpsS ]q¡Ä \nd-an-Ãm-̄ Xpw tX\n-Ãm-̄ p-
Xp-am-Wv. ]cm-K-tc-Wp-¡Ä \\-b-mXn-cn-¡m³ ]pdw 
`mKw hgp-h-gp-̧ pÅ ]ZmÀ°w sIm ≠p Bh-cWw 
sNbvXn-cn-¡p-¶p. 

4.3 _oPk¦e\w (Fertilization)
]cmKWs¯¡pdn¨v ]Tn¨sX´msW¶v \n 

§Ä HmÀ¯pt\m¡q. 

]cmKWw F¶Xv ]cmKtcWp¡Ä tIkc       
]pS¯nÂ \n¶pw hÀ¯nIm{K¯nte¡v amäp¶ 
XmIp¶p. Hmtcm ]cmKtcWphn\pw FIvskbn³, 

]cmKtcWphnsâ apfbv¡Â 

]cmKtcWp¡Ä A\ptbmPyamb hÀ¯n 
Ibnse¯n apfbv¡m³ XpS§p¶p. ]mIamb ]
cmKtcWphnÂ c≠ v tImi§Ä  AS§nbn«p≠ v.  
AXnÂ henb tImiw ImbnI tImihpw (Vegetative 
cell), sNdnb tImiw {]Xypev]mZ\ tImihpw 
(generative cell) BIp¶p. ImbnI tImiw ]
cmKtcWphnsâ _oPm¦pcW  kpjnc¯neqsS 
apfbv¡m³ XpS§p¶p. CXv hÀ¯nI hgn \o  
≠IpgÂ t]mse hfcp¶p. CXns\ ]cmK¡pgÂ 
F¶p ]dbp¶p. {]Xypev]mZ\tImiw Ipgen\p 
Ånte¡v IS¶v c≠ v B¬Kmaoämbn (_oP§Ä) 
hn`Pn¡p¶p.

Nn{Xw 4.12 ]cmKtcWphnsâ apfbv¡Â 

]cmKtcWp

IpgÂ aÀ½w

]cmK¡pgÂ

 • P´p, Imäv , Pew F¶nh aptJ\ ]cm 
KWw \S¯p¶ ]pjv]§sf  tiJcn 
¡pI.

 • Ch hgn ]cmKWw \S¯p¶Xn\v tbmPn¨ 
hn[¯nÂ ImWp¶ A\p Iqe\§sf a\
Ênem¡n Hcp NmÀ«nÂ tcJs¸Sp¯pI.

Câbn³ F¶o kwc£W `n¯nIfp≠ v. _mly 
BhcWamb FIvskbn³ XSn¨XmWv. CXnÂ 
ImWp¶ kq£va kpjnc§sf _oPm¦pcW kp 
jncw F¶pw ]dbp¶p. DÅnepÅ `n¯n t\cnbXpw 
CemkvXnIXbpÅXpamWv. 

{]hr¯n 4.6

Nn{Xw 4.11 Pe]cmKWw --hmenkvt\cnb

B¬ Kmaoäv

_oPk¦e\ {]{Inb 
]cmK¡pgÂ kq£vac{Ôw hgn {`qW 

k©n¡pÅnte¡v {]thin¡p¶p. CtX kabw 
]cmK¡pgÂ ]nfÀ¶v ]pd¯p hcp¶ KmaoäpIÄ 
{`qWk©n¡pÅnÂ IS¡p¶p. Hcp Kmaoäv 
AÞhpambn kwtbmPn¡pIbpw atäKmaoäv Zzn 
Xob aÀ½hpambn kwtbmPn¡bpw  sN¿p¶p. 
B¬Kmaoäv AÞhpambn kwtbmPn¡p¶Xns\ 
_oPk¦e\w F¶dnbs¸Sp¶p. _oPk¦e\w \
S¶ AÞs¯ knàmÞw F¶pw CXv {`qWambn 
hnImkw {]m]n¡pIbpw sN¿p¶p.

Cc« _oPk¦e\w (Double Fertilization)
c ≠mas¯ B¬Kmaoäv ZznXob aÀ½hpambn 

kwtbmPn¡p¶p. ZznXob aÀ½w ZznKpWnXmhØ 
(diploid) bpÅXmWv.
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{Inbsb Cc«_o Pk¦e\w (Double Fertilization) 
F¶p ]dbp¶p. 

_oPk¦e\¯n\v tijap≠ mIp¶ amä§Ä:
1.  AÞw hn¯mbn amdp¶p.

2.  AÞ¯nsâ A[ymhcWw                 
(integument) hn¯pdbmbn amdp¶p.

3. AÞmibw hnIkn¨v ^eambn    
 amdp¶p. 

4.4 . ^e cq]oIcWw 
\½psS ssZ\w-Zn\ Blm-c-̄ nse `mK-amWv ^e-

§Ä. ^e-§-fnÂ [mcmfw hnäm-an-\p-IÄ AS-§n-bn-cn-
¡p-¶p.-Ah \ap¡v DuÀÖw \ÂIp-¶p.

 _oP-k-¦-e-\s¯ XpSÀ¶v ]mI-amb AÞm-
i-bs¯ ^ew F¶p \nÀh-Nn¡mw AÞm-ib 
`n¯n ̂ e-̀ n-̄ n-bm-bpw (pericarp)-A-Þw (ovule)-hn-
¯mbpw amdp-¶p.

Nne ^e§Ä _oPk¦e\w  IqSmsX cq]w {]m 
]n¡p¶p. A¯cw ^e§sf ]mÀYt\mImÀ¸nIv 
^e§Ä F¶p hnfn¡p¶p. DZm. hn¯pIfnÃm¯ 
ap´ncn (grapes), t]cbv¡ XpS§nbh.

Nn{Xw 4.13 _oPk¦e\ {]{Inb

]cmKtcWp

hÀ¯nI ]cmK¡pgÂ

AÞw

{`qWk©n

c ≠mas¯ ]pcpjKmaoäpambpÅ  aÀ½ n̄sâ 
Cu kwtbmP\s¯ {XnKpWkwtbmP\w (Triple 
fusion) F¶p ]dbp¶p. {XnKpWkwtbmP\aÀ½w 
_oPm¶ambn hnImkw {]m]n¡p¶Xn\mÂ CXns\ 
_oPm¶aÀ½w (endosperm nucleus) F¶pw ]dbp¶p. 
{`qWhfÀ¨sb  klmbn¡p¶ t]mjWIebmWv 
_oPm¶w. Hcp B¬ Kmaoäv AÞhpambpw atä 
B¬Kmaoäv ZzoXob aÀ½hpambpw tbmPn¡p¶ {]

A[ymhcWw

kq£vaZzmcw

FXnÀ{[qh
aÀ½§Ä

ZzXobaÀ½w

kn\ÀPnUvkv
B¬ Kmaoäv

^e§fpsS hÀ¤oIcWw
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kky§fnse {]Xypev]mZ\w

eLp-^-ew(simple fruits)
 Hcp AÞm-ib-hpw,-tam-tWm-ImÀ -̧Ã-dnbpw AYhm aÄ«n-ImÀ -̧Ã-dnbpw kwbp-à-hp-amb P\n-]p-S-̄ nÂ \n 
¶pw hnImkw {]m]n¨ ^e-amWv  eLp-̂ ew. 
 ^e-̀ n-̄ n-bpsS ASn-Øm-\-̄ nÂ eLp ^es¯ amwk-f-̂ ew F¶pw ipjv¡-̂ ew F¶pw Xcw-Xn-cn¡mw.

eLpamwkf^ew

eLpamwkf^e§Ä]mIamIpt¼mÄ AhbpsS ^e`n¯n amwkfambXpw ckw \nd ªXpambncn¡pw. 
amwkf^e§Ä Ahnkvt]m S\ ^e§fmWv. ^e`n¯n¡v aq¶p`mK§fp≠ v. Ah _mly^e`n¯n (epicarp), 
a[y^e`n¯n (mesocarp), A´x^e`n¯n (endocarp) F¶nh bmWv. amwkf^e§Ä {][m\ambn c ≠p Xc 
¯nep≠ v. Ah _t¡äpw , {Uqt]jykpw. _t¡äns\ ho ≠pw s_dn, slkv]ncnUnbw, t]mw, s]t¸m F¶n§s\ 
hÀ¤oIcn¨ncn¡p¶p.

{Ia \¼À Xcw hnh-cWw

1.   s_dn - X¡mfn  CXv Ht¶m AsÃ-¦nÂ [mcmfw hn¯p-Itfm DÅ-
^ew BIp-¶p. CXnsâ _mly-^-e-`n¯n t\
cnbXpw  a[y^e`n¯n amwkfambXpamIp-¶p. 
hn¯p-IÄ ImWp¶ Cu `mKw `£ytbmKy-amb `mK-
am-Wv. DZm: X¡m-fn.

2. slkv]n-cn-Unbw - Hmd©v CXv aÄ«nImÀ¸n-e-dn, kp¸o-cn-bÀ, AWvUm-i-
b-¯nÂ\n¶pw hnImkw {]m]n-¨-Xpw, BIv 
sskÂ ¹mk-tâ-j³ coXn DÄs¡m- -≠Xp-am-Wv. 
CXnsâ _mly-^-e`n¯n I«n-bpÅ tXmtem-Sp-Iq-
Sn-bXpw F®-{K-ÙnIÄ AS-§n-bXpamIp-¶p. 
_mly^e`n¯ntbmSv tNÀ¶v ImWp¶ shfp¯ 
kvt]m©p-      t]m-epÅ t\cnb ASp-¡ns\ a[y-
^e`n¯n F¶p- ]-d-bp-¶p. hyà-amb Ad-IÄ 
cq]w sIm ≠-XmWv A´x-^-e-`n-¯n. A´x-^-e-`n-
¯n-bnÂ `£y-tbm-Ky-amb `mK-¯v ckw \ndª 
X´p-¡Ä ImW-s¸-Sp-¶p.

3. t]mw - B¸nÄ [mcmfw hn¯p-I-tfm-Sp-Iq-Sn-bXpw, s]âm-ImÀ¸n-e-dn, 
kn³ImÀ¸-kv, C³^o-cn-bÀ AWvUm-i-b-¯nÂ\n 
¶pw cq]w-  {]m-]n-¨-Xp-amWv Cu ^ew. `£ytbmKy-
amb ̀ mKw amwk-f-amb ]pjv]m-k-\-amWv (Thalamus). 
bYmÀ°^-e-¯n\I¯v hn¯p-IÄ ImWp-¶p.

4. s]t¸m - shÅ-cn¡ CXv ]ssc-äÂ ¹mk-tâ-j-\pw, ss{SImÀ¸n-e-dn, 
kn³ImÀ¸-kv, C³^o-cn-bÀ AWvUm-i-b-¯nÂ\n 
¶pw hnImkw {]m]n-¨-Xm-Wv. CXnsâ amwk-f-amb 
`mK¯v [mcmfw hn¯p-IÄ AS-§n-bn-cn-¡p-¶p.

_t¡-äv-þ-
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5. {Sqt]-jykv {Sq¸v - am§ tamtWm-ImÀ¸n-edn, kn³ImÀ¸-kv, AWvUm-i-b-
¯nÂ\n¶pw hnImkw {]m]n-¨Xpw Hä-hn-t¯m-
Sp-Iq-SnbXpamb ^e-am-Wn-Xv. _mly-^e`n¯n  
]pdwtXmembpw a[y-^e`n¯n a[y¯n-epÅ amwk-
f-amb `mK-ambpwA´x-^-e-`n¯n ITn-\-`m-K-ambpw 
^e-`n-¯nsb thÀXn-cn-¨n-cn-¡p-¶p.  A´x-^e`n¯n 
ITn-\-ambn IÃp-t]mse ImWp¶XpsIm≠ v  
Cu ^es¯ ITn-\-^ew F¶-dn-b-s¸-Sp-¶p.

eLp ipjvI ^e-§Ä
C¯cw ^e§-Ä DW-§nb ^e-̀ n-̄ n-bp-Å-h-bm-Wv. Ch kvt]mS-\-̄ nsâ ASn-Øm-\-̄ nÂ ipjv¡-

kvt]m-S-\-̂ -e-§Ä,-ipjv¡ Ahnkvt]mS-\-̂ -e-§Ä ssjtkm-ImÀ¸nIv ̂ e-§Â F¶n-§s\ Xcw-Xn-cn¡mw

ipjv¡-hnkvt]mS-\-̂ -ew-þ-C-̄ cw ^e-§Ä ]mI-am-Ip-t¼mÄ ^e-̀ n¯n hnkvt]m-S\w \S¶v hn¯pIÄ 
kzX-{ -́am-Ip-¶p. 

{Ia 
\¼À

Xcw hnh-cWw

1. seKyqw - ]bÀ amÀPn\Â ¹mk-tâ-j\pÅ tamtWm-ImÀ¸n-edn, bqWo-tem-
¡p-emÀ, kp¸o-cn-bÀ AWvUm-i-b-̄ nÂ \n¶pw hnImkw 
{]m]n-̈ -Xm-Wv. ^ew  ]mI-am-Ip-t¼mÄ ^e-̀ n-̄ n-bpsS 
taÂ Iogv̀ mKw tbmPn-¡p¶hi-§-fnÂ hnkvt^m-S\w  
\S¶v hn¯p-IÄ kzX-{ -́am-Ip-¶p.  DZm: ]Tm-Wn, ]bÀ 
apX-em-b-h.

2. t^mfn-¡nÄ - Item-t{Sm-¸nkv (Fcp-¡v) ss_ImÀ¸nÃdn, kn³ImÀ¸kv kp¸ocnbÀ 
AÞmib¯nÂ\n¶pw hnImkw {]m]n¨Xm Wnh. CXv 
seKyq-an-s\ t]mse-bpÅ Hcp ^e-am-Wv. F¶mÂ ^e-̀ n-
¯n-bpsS Hc-p `mK v̄ am{Xta hnkvt^m-S\w \S-¡p-I-
bpÅq.

DZm: Fcp¡v.

3. Im]vkyqÄ

a) sk]vänknUÂ Im]vkyqÄ  - ]cp¯n

b) tem¡p enknUÂIm]vkyqÄ - sh ≠bv¡ 

[mcmfw hn¯p-I-fpÅ Cu ^ew cq]w {]m]n-¨n-cn-
¡p-¶Xv kp¸o-cn-bÀ kn³ImÀ¸kv aÄ«nImÀ¸n-
edn AWvUm-i-b-¯nÂ \n¶m-Wv. Im]vkyq-fnsâ 
hnkvt^m-S\w ]e-co-Xn- bnÂ \S-¡p-¶p. ^ew  
]mI-ap-t¼mÄ Hmtcm Ad-bp-sSbpw a²y-`mKw ]nfÀ¶v 
`n¯n-IÄ kzX-{´-am-Ip-¶p-Xn\v tem¡p-en-kn-UÂ 
Im-]vkyqÄ F¶pw ^e-`n-¯n-bnÂ tNcp¶ `mKw  
]nfÀ¶v hn¯p-IÄ kzX-{´-am-Ip-¶-Xn\v sk]vän-
kn-UÂ Im]vkyqÄ F¶p ]d-bp-¶p. 
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{Ia 
\¼À

Xcw hnh-cWw

1  A¡o³ - ¢nam-än-kv, andm-_n-enkv CXv GI hnt¯m-Sp- IqSn-bXpw tamtWm-
ImÀ¸n-edn,bqWo-tem-¡p-eÀ AWvUm-i-
b-¯nÂ \n¶pw cq]w {]m]n-¨-Xp-am-Wv. 
^e-`n¯n ITn-\-am-bXpw hn¯p-d-bn-
ÃmsX XpIÂt]msebpw ImWp-¶p.

ipjvI hnkvt̂ m-S\ ̂ ew; C¯cw ^e-§Ä ]mI-am-Ip-t¼mÄ ^e-`n¯n kvt]mS\w \S-¡msX Agp-
Ip-¶-Xn-eqsS hn¯p-IÄ kzX-{´-am-Ip¶p

2. Imtcym]vÊnkv - s\Ãv CXv Hä hnt¯mSpIqSnb, kp¸ocnbÀ, 
tamtWm ImÀ¸nedn AÞmib¯nÂ 
\n¶pw cq]w {]m]n¨XmWv. ̂ e`n¯n 
hn¯ns³d BhcWhpambn kwtbm 
Pn¨ncn¡p¶p.

(DZm: s\Ãv, tKmX¼v, tNmfw).

3. kn]vskem - ss{SUmIvkv C³^ocnbÀ, ss_ImÀ ņedn, kn³ 
ImÀ¸kv AÞmib n̄Â \n¶pw cq]w 
sIm ≠XmWv Cu ^ew.^e ǹ̄ n hn̄ v 
BhcW n̄Â \n¶pw kzX{´ambn 
ImWp¶p.

( DZm :  ss{SUmIvkv).

4. Ipcp(nut) - Iiph≠ n CXv Hcp hn¯pffXpw ^e`n¯n 
ipjv¡n¨v Dd¸pffXpamb ipjvI 
Ahnkvt^mS\ ̂ eamWv. Ipcp¡Ä 
kp¸ncobÀ , ss_ AsÃ¦nÂ aÀ«n 
ImÀ¸nedn AÞmib¯nÂ \n¶pw 
cq]w sIm ≠XmWv.

(DZm :  Iiph≠n)

ssjtkm-ImÀ¸nIv ^e-§Ä

 C¯cw ^e-§Ä ]mI-am-Ip-t¼mÄ Hcp hnt¯m-Sp-Iq-Snb ]e `mK-§-fmbn hn`-Pn-¡p-¶p. 
Chsb sacn-ImÀ¸p-IÄ F¶p ]d-bp-¶p.- sa-cn-ImÀ¸p-IÄ hnt¯m-Sp-Iq-Sn-b-hbpw F¶mÂ Ahn-kv  
t]m-S-\-hp-am-Wv. Bb-Xn-\mÂ ssjtkm-ImÀ¸n-Iv^-e-§Ä hnkvt]m-S\ Ahn-kvt]m-S\w kzm`m-t¯m-Sp-
Iq-Sn-b-h-bm-Wv.
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{Ia 
\¼À

Xcw hnh-cWw

1. semsaâw - At¡jy Cu ^ew seKyqapambn kmayapffXpw 
F¶mÂ hn¯pIÄ¡nSbnse `mK 
¯nÂ kt¦mNtaÀs¸«v XncÝo\ambn 
]nfÀ¡s¸SpIbpw sN¿p¶p.

DZm. At¡jy.

2.  {IotamImÀ¸v - sIm¯aÃn CXv c≠v hn¯pff ^ehpw ss_
ImÀ¸nedn, kn³ImÀ¸kv, ss_tem¡p 
emÀ, C³^ocnbÀ AWUmib¯nÂ \n 
¶pw cq]w sIm ≠XpamWv. CXv XncÝo\
ambn hnkvt^mS\w sNbvXv c≠ v Ahnkv 
t^mS\ sacnImÀ¸pIfmbn amdp¶p. 

( DZm. sIm¯aÃn) 

3. sdKva - BhW¡v ss{SImÀ¸nedn, kn³ImÀ¸kv kp¸o 
cnbÀ AÞmib¯nÂ \n¶pw cq]w 
sImffp¶p. ChbnÂ Hmtcm hn¯pff 
aq¶v Ad (cocci) IÄ ImWp¶p. Ch 
s]m«ns¯dn¨v hn¯ns\ kzX{´am 

¡p¶p. 

DZm: BhW¡v

]pRvP-^ew (Aggregate fruit) 
 aÄ«n-ImÀ¸n-edn., At¸m-ImÀ¸kv, kp¸o-cn-bÀ AWvUm-i-b-apÅ Hcp ]pjv]-̄ nÂ \n¶p- 

≠mIp¶ ^e-̄ ns\ ]pRvP-̂ ew F¶p-]-d-bp-¶p. Hmtcm P\n-]À®hpw sNdp ^e-§-fmbn cq]w {]m                          
]n-¡p-¶p. A§s\ ]pRvP-̂ -e-̄ nÂ Hcp s]mXp--hmb sR«nÂ sNdp-̂ -e-§Ä Iq«-ambn ImW-s -̧Sp-¶p.                  
(DZm): t]mfn-bmÂ¯nb (A-c-W-a-cw)
 At\m\ kvtImtamk (h-en-b-ap-́ n-cn) bnÂ P\n-]À®-§-fpsS ]mÀiz-§Ä IqSn-t¨À¶v _oPk 
¦e\¯n\ptijw Hcp ^e-ambn ImW-s -̧Sp-¶p. 

Nn{Xw 4.15 B¯¨¡ (custard apple) Nn{Xw 4. 14 t]mfn-bmÂ¯n-b
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{Ia 
\¼À

Xcw hnh-cWw

1. tkmtdmknkv - N¡ N¡bnÂ a²y A£hpw (aRvPcn bpsS A£w) s]¬ aRvPcn-
bpsS aäp ]pjv]`mK§fpw tNÀ¶v Hcp kwbpIvX ̂ ew D ≠mIp¶p. 
CXnÂ a²y A£w amwkfamWv. `£ytbm Kyamb `mKw ]cnZf]pRv-
PamWv (perianth). CXnÂ Hcp hn¯ns\ k©nt]mepff `mK¯mÂ 
BhcWw sNbvXncn¡p¶p. `£ytbmKyamb `mK§Ä¡nSbnÂ 
[mcmfw \ofapff, shfp¯p]c¶ LS\IÄ ImWs¸Sp¶p. 
CXv h\v[y AsÃ¦nÂ _oPk¦e\w \S¡m¯ ]pjv]§fmWv.                           
]pdwtXmenepff apffpIÄ P\n]À®¯nsâ hÀ¯n Im{Ks¯ 
kqNn¸n¡p¶p.

kwbpà ^ew ( Multiple fruit)

Hcp aRvPcn-bnse ]e ]pjv]-§Ä tNÀ¶p- ≠m-Ip¶ Hcp ^e-amWv kwbpà ^ew. kwbp-à-̂ -
e-§Ä c≠ v Xc-̄ n-ep≠ v. Ah tkmtdm-kn-kpw, sskt¡m-W-kpw.

]e-X-c-̄ n-epÅ ̂ e-§sf tiJ-cn-¡pI. Ah 

GXp-X-c-̄ n-epÅ ^e-am-sW¶v Xncn-̈ -dnªv 

Ahsb¡pdn v̈ Hcp Ipdn-s -̧gp-Xp-I.

hmbn¨v, Nn´n¨v I ≠p-]n-Sn-¡p-I: 

F´p-sIm- ≠mWv ̂ e-§Ä ]e-X-c-¯nÂ ImW-
s¸-Sp-¶-Xv?

{]hr¯n 4.7

4.5 hn¯v cq]o-I-c-Ww

_oP-k-¦-e\w \S¶ AWvU-am-Wv hn v̄. hn¯nÂ 
{`q-Ww, Blm-c-]-ZmÀ°-§Ä F¶n-hsb hn¯p-
d-bmÂ Bh-cWw sNbvXn-cn-¡p-¶p. A\p Iqe 
kmlNcy§fnÂ hn v̄ apf v̈ Hcp   ]pXnb kkyw 
D ≠mIp¶p.

Af-hv, BIrXn, \ndw, {]Xew Ch-bpsS ASn-Øm-
\-̄ nÂ hn¯p-IÄ hyXym-k-s -̧Sp-¶p, HmÀ¡n-Up-I-fnÂ 
[mcmfw hn¯p-IÄ [qfn-t]mse ImWp-¶p. Iev]I 
hr£-̄ nÂ hen-̧ -̄ nÂ hen-b-hn v̄ ImWp-¶p. hn v̄ 
apf v̈ Hcp ]qÀ® kky-ambn amdp-¶p. 

hn¯p-I-fnÂ ImWp¶ _oP-]{X-§-fpsS 
F®s¯ ASn-Øm-\-am¡n BhrX_oP kky-
§sf c≠ mbn Xcw Xncn-̈ n-cn-¡p-¶p. 

1. Zzn_oP]{X kky§Ä: hn¯pIfnÂ c≠ v _oP 
]{X§Ä ImWp¶p (DZm. ]TmWn, ]bÀ, {Kmw, 
BhW¡v.

2. GI_oP ]{Xkky§Ä: hn¯pIfnÂ Hcp     
_oP ]{Xw ImWp¶p. (DZm. tNmfw, s\Ãv, tKmX¼v, 
Dffn.

1. Zzn_oP ]{X kky¯nsâ LS\ (]bÀ)

hn¯v ØqeambXpw AÞmIrXnbnepffXpw 
Hcp hiw Aev]w hfªpw ImWp¶p. B hi¯v 
Hcp sNdnb tcJob shfp¯ hc¼v D≠ v. CXns\ 

2. sskt¡mWkv - A¯n amwkfamb ]pjv]mk\apÅ ssl ¸³tXmSnbw F¶dnbs¸Sp¶ 
{]tXyI ]qaRvPcnbnÂ \n¶pw cq]w sIm    ≠ XmWnXv. ChbnÂ 
[mcmfw kq£vaamb GI ssewKnI ]pjv]§Ä D≠v . ^ew       
]mIamIpt¼mÄ ]pjv]mk\w amwkfhpw ckw \ndªXpw `£y 
tbmKyhpambn̄ ocp¶p.(DZm. BÂacw, Aciv, A¯n XpS§nbh.
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koh\n (raphae)F¶p ]dbp¶p. koh\nbpsS 
Hc{K¯nÂ ImWp¶ sNdnb Zzmcs¯ _oPZzmcw 
AsÃ¦nÂ kqjva c\v{[w F¶dnbs¸Sp¶p.

 shff¯nÂ IpXnÀ¯ Hcp hn¯ns\ 
sasÃ AaÀ¯nbmÂ Cu kqjvac\v{[¯nÂ 
IqSn hmbp IpanfItfmSv IqSnb Pe¯pffnIÄ 
hcp¶Xv ImWmw.

{̀ qWw hn̄ pdbmÂ  BhcWw sNbvXncn¡p¶p. 
{̀ qW n̄Â ImWp¶ a[y A£ n̄Â _oP]{Xw 
H«nbncn¡p¶p. Cu a[y A£ n̄Â ImWp¶ hnImkw 
{]m]n¡m¯ thcns\ _oPaqe (radicle) sa¶pw 
hnImkw {]m]n¡m¯ ImÞ n̄s\        _oPioÀj 
(Plumule) sa¶pw Adnbs¸Sp¶p.

kq£vac\v{[ n̄\cpInÂ _oPaqe n̄sâ A{Kw 
shfnbntem«v \nÂ¡p¶p. _oPioÀjw c≠ v ]{X§Ä 
¡nSbnembn ImWp¶p. _oPioÀj n̄Â Hcp kvIµ 
A£hpw sNdnb apIpfhpw c≠ v sNdnb aS§nb 
CeIfpw AS§nbncn¡p¶p.

2. GI_oP ]{Xhn¯nsâ LS\ (s\Ãv)  
s\Ãns\ hn v̄ F¶v ]dbs¸Sp¶psh¦nepw 

bYmÀ°¯nÂ AXv Hcp ^ew BIp¶p.  CXv 
Hcp kcf, Ahnkvt^mS\, Hcp hnt¯mSpIqSnb 
Imcntbm]vÊnkv F¶dnbs¸Sp¶ ^eamIp¶p.  
(^es¯¡pdn v̈ \n§Ä CXn\v ap¼pff ]mT 
§fnÂ ]Tn¨n«p≠ v) s\Â hn¯nsâ BhcWw 
hfsc t\cnbXmWv. ^e`n¯n hfsc t\cn 
bXpw, hn¯pdbpambn kwtbmPn¨pw ImWp¶p. 
^es¯ aª \nd¯nepff kl]{Xw (bract), 
kl]{XIw (bracteole) F¶nhbmÂ BhcWw 
sNbvXncn¡p¶p. CXns\ s]mXphmbn Nm v̂ 
F¶p ]dbp¶p. {`qW¯nÂ AS§nbncn¡p¶ 
GI hn¯nesb kvIqs«Ãw F¶p ]dbp¶p. 
CXns\mcp kvIµ A£hpw D≠ v. A£¯ns³d 
Iogv̀ mK¯ns\ _oPaqew F¶p hnfn¡p¶p. 
CXns\ tImfntbmssdkm F¶p hnfn¡p¶ 
DdbmÂ BhcWw sNbvXncn¡p¶p. A£¯nsâ 
apIfnes¯ `mK¯ns\ _oPioÀjw F¶p ]d 
bp¶p. CXns\ BhcWw sNbvXncn¡p¶ Ddsb 
tImfntbm]vssäÂ F¶p hnfn¡p¶p.hn¯ns\ 
CuÀ¸apÅ a®nÂ hbv¡pt¼mÄ Ht¶m ct≠ m 
Znhk§Ä¡ptijw tImfntbmssdkm hn¯ns³d 
B[mcs¯ Xpfbv¡p¶p. AXn\p tijw 
tImfntbmssdksb c ≠mbn ]nfÀ¶v _oPaqew     
]pdt¯bv¡v hcp¶p. 

_oP-aqew aqe-hy-hØ D fhm¡p-¶n-Ã. AtXk-
a-b¯v ImWvU-¯nÂ Gähpw ASn`mK-¯pÅ ]À 
Æ§fnÂ \n¶pw thcp-IÄ D≠ m-Ip-¶p. Cu thcp-

Nn{Xw4.17  GI-_o-P-]-{X- kky hn¯v (s\Ãv)

4.6 hn̄ p hnX-c-Ww
hn¯p-IÄ amXr-k-ky-¯nÂ \n¶pw hfsc 
AI-se hogp¶p. F´p-sIm≠- v?

kky-§-fpsS {]Xyp-ev]m-Z-\-I-gn-hv BÝcy-
s¸-Sp¶ hn[-¯nÂ Im-Wp-¶p. Hcp kky-¯nÂ \n 
¶pw hf-sc-b-[nIw hn¯pIÄ -D-ev]-mZn-¸n¡p-¶p. 
Cu hn¯p-IÄ FÃmw t\cn«v amXr-k-ky-¯nsâ Nph-
«nÂ hoWmÂ, apf-¨p-h-cp¶ sNSn-IÄ hmkØew, 
Pew, HmIvknP³, [mXp-¡Ä, kqcy-{]-Imiw, F¶n-
h-bv¡p-th ≠n aÂk-c-¯nÂ GÀs¸-Spw. apf¨p-
h-cp¶ Cu sNSn-IÄ Hcp Øe¯v Iq«w IqSn 
ImWp-¶-Xn-\mÂ, Ah tabp¶ P´p-¡-fmÂ \
in-¸n¡-s¸-Sp-¶p.- C-¯-c¯nepÅ kml-Ncyw B 
C-\-¯nsâ \mi--¯n\v Imc-W-am-Ip-¶p.

hn¯pd

{`qWw

Nn{Xw.4.16 Zzn_oP]{Xkkyhn¯v (]bÀ)

Isf A]-Øm-\ob thcp-IÄ F¶p ]d-bp-¶p. 
apXnÀ¶ kky§fnÂ A]Øm\ob thcpIÄ \mcv 
thcv hyqlambn cq]s¸Sp¶p.

_oPioÀjw

sslt¸mtImss«Â

_oPaqew

_oP]{Xw
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 • Np ≠Â IS-e-bpsS hn¯pIsf IpXnÀ v̄ 
\\ª XpWn-bnÂ Hcp cm{Xn-ap-gp-h\pw 
kq£n¨p hbv¡p-I.

 • A[n-I-apÅ Pes¯ Np ≠ÂISe 
BKncWw sNbvXv IqSp-X-embn hoÀ¡msX 
{i²n¡pI. (A[n-I-apÅ Pe¯nÂ Np-
≠ÂISe Agp-ImtXbpw {i²n¡pI).

 • A[n-I-apÅ Pes¯ Hgp-¡n- hn«v hn¯ns\ 
\\ª XpWn-bnÂ s]m Xnªv Hcp Znhkw 
apgph\pw  kq£n-¡pI. hn v̄ DW§msX 
CuÀ -̧am-bn-cn-¡m³ {i²n¡p-I.

 • hn¯ns\ {i²tbmsS apdn v̈ DÅn-epÅ 
hnhn[ `mK§sf \ncn£n¡p-I. 

 • \n§fpsS \nco-£-W§sf Nn{X-hp-ambn 
Xmc-X-ay-s -̧Sp¯n FÃm `mK§fpw ImWm³ 
I-gn-bp¶pt ≠m F¶v t\m¡p-I.

AS-bm-f-s¸-Sp-¯n-b-Pm-dnÂ ISÂ Pehpw hn¯p-
Ifpw FSp-¡p-I.- Ggp Znhkw Ignªv hn¯pIsf 
Hcp Acn-¸-bnÂ h¨v Sm¸nÂ \n¶pw hcp¶ Pe-¯nÂ 
h¨v \¶mbn IgpIn AS-bm-f-s¸-Sp-¯nb N«n-bnÂ 
hfÀ¯p-I.

{]hr¯n 4.9{]hr¯n 4.8

kky-§-fpsS ^e-§-fnepw hn¯p-I-fn-epw 
hnXc-W-¯n-\-\p-tbm-Py-am-b A\pIq-e-\-§Ä Im 
W-s¸-Sp-¶-Xn-\mÂ, hnhn[ a²y-hÀ¯n-IÄ aptJ-\- 
Zq-ct¯bv¡v hnX-cWw sN¿-s¸-Sp-¶p. 

kky-§Ä Hcp Øe v̄ sRcp§n hf-cp-t¼mÄ 
D ≠m-Ip¶ A\m-tcm-Ky-I-c-am-b t]mcm«-s -̄ \o¡w 
sN¿pI am{X-aÃ, kky-C-\-§sf hnP-b-I-c-ambn 
hnhn[ Øe-§fnÂ hnX-cWw sN¿m-\pw, Ahsb \n 
e-\nÀ¯p-hm\pw km[y-am-Ip-¶p. A[n-I- -̂e-§-fnepw 
hn¯p-I-fnepw hnX-c-W-̄ n-\-\p-tbm-Py-amb A\p-Iq-e-
\-§Ä ImW-s -̧Sp-¶p. 

^e-§-fp-sSbpw hn¯p-I-fp-sSbpw      
hnX-c-Ww:

kky-§-fnse ^e-§-fnepw hn¯p-I-fnepw a²y-
hÀ¯n aptJ\ hnX-cWw sN¿p-¶-Xn\v ]e-X-c-¯n-
epÅ D]m-[n-IÄ D≠ v.  
kzbw hn¯p hnX-cWw (Autochory): 

Cu coXn-bnÂ ^e-§fpw hn¯p-Ifpw kPo-h-
ambn kzbw hn¯phnX-cWw sN¿p-¶p. Imin-¯p¼ 
sNSn-bpsS ^e-§Ä AXn-th-K-¯nÂ s]m«n 
hn¯p-IÄ \m\-`m-Kt¯bv¡pw NnX-dp-¶p.

Nn{Xw 4.18  Imäv aptJ\bpÅ hn¯v 
hnXcWw (ss{SUmIvkv

Imäv aptJ-\-bpÅ hnX-cWw (Anemochory) 
^e-§fpw hn¯p-Ifpw Imän-\mÂ hnX-cWw sN¿-
s¸-Sp-¶p.-Im-än-\mÂ A[nI-Zqcw FSp¯psNÃp-
¶-Xn-\mbn Ch t\cn-b-Xpw- ImänÂ s]m 
§n-¡n-S-¡p-¶-Xn\v A\p-tbm-Py-am-b XpamIp¶p 
ImänÂ Ffp-¸-¯nÂ FSp-¯p-sN-Ã-s¸-tS- -≠Xn\v 
Nne ^e§-fpsS _mly-`m-K¯v tcma-§fpw Nnd-Ip-
Ifpw ImW-s¸-Sp-¶p.(DZm:- Imän-\mÂ hn¯v hnX-
hnX-cWw sN¿p-¶p. 

Nn{Xw 4.19 kzbw hn¯v hnXcWw (Imin¯p¼)
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cWw sN¿-s¸-Sp-¶-h Item-t{Sm-¸nkv (Fcp¡v), 
apcn§ XpS-§n-b-h.

ss{SUm-Ivknsâ (HSn-b³ ]¨ne) ^e-¯nÂ 
ImWp¶ Ømbn-bm-b hnZf]pRvPw -]m-¸kv tema-
§-fm-bn- cq-]m-´cw {]m]n¨v (Xqh-ep-I-fpsS cq]-
¯nÂ) ]mc-Nyq«v t]mse ^e-§sf Imäv aptJ\ 

Pe-w aptJ\bpÅ hnX-cWw (Hydro-
chory): Cu coXn-bnÂ ^e-§fpw hn¯p-Ifpw 
Pew aptJ\ hnX-cWw sN¿p-¶p. Pe-¯mÂ 
HgpIn sNÃ-p¶Xn\pw, Pe-¯nÂ s]m§n-¡n-S-
¡p-¶-Xn\pw, ^e-¯nsâ ]pdsa Bh-cWw ImW-
s¸-Sp-¶p.-tX-§-bnÂ \mcp-I-tfmSp IqSnb a²y-^e 
`n¯nImWp-¶-Xn-\mÂ ^ew Pe-¯nÂ s]m§n-¡n-
S-¡p-Ibpw A\m-bmkw HgpIn sIm ≠p t]mIp-
Ibpw sN¿p-¶p.

Xma-c-bnse ]pjv]m-k-\-̄ nÂ kvt]m©p       
t]mepÅ hmbpAd-IÄ ImWp-¶-Xn-\mÂ Pe-̄ nÂ 
s]m§n-¡n-S-¡p-Ibpw ]mI-am-b-tijw ^e-§Ä 
thÀs¸«v hn¯p-IÄ shÅ¯n-sâ Hgp¡nÂ thsd 
Øe-§-fnÂ apf-bv¡p-Ibpw sN¿p¶p.

P´p-¡Ä ap-tJ-\-bpÅ hnX-cWw (Zoo-
chory): ̂ e-§fpw hn¯p-Ifpw P´p-¡Ä aptJ\ 
hnX-cWw sN¿p¶ coXn-bm-Wn-Xv. Nne ^e-§-fpsS 
]pdw `mK-¯v sIm-fp-¯p-IÄ, apÅpIÄ, Ipän-tcm-
a-§Ä, Dd-¸p-Å-tcm-a-§Ä F¶nh ImW-s¸-Sp-¶p. 
P´p-¡Ä C¯cw kky-§-fnÂ taÂ Dc-kp-t¼mÄ 
^e-§Ä Ah-bpsS ico-c-¯nÂ ]än-¸n-Sn-¡p-Ibpw 
A§s\ hnhn[ Øe-§-fnÂ hnX-cWw \S-¯p-
Ibpw sN¿p-¶p. 
 km´nbw ^e-¯n\v IqÀ¯sImfp-¯p- 
IÄ t]mepÅLS-\bpw, A¡ndm-´ÊnÂ, ]cn-Zf  

Nn{Xw 4.20  Pew aptJ\bpÅ hn¯v 
hnXcWw (Xmac)

Nn{Xw 4.21  P´p¡Ä aptJ\bpÅ hn¯v 
hnXcWw (km´nbw)

UmÀhn³ If-IÄ, Imt_Pv, seäqkv, DÅn F¶o 

sNSn-I-fpsS hn¯p-IÄ D]-tbm-Kn v̈ ISÂ Pe-

¯nÂ hn¯papf-bv¡Â, ISÂ Pe-̄ nsâ Xm]w 

DÄs¡m-ÅÂ, ISÂ Pe-̄ nÂ hn¯p-IÄ ¹h\w 

sN¿Â F¶nhsb ZoÀL-Imew ]T\w \S-̄ n. 

Xsâ ]co£W§fpsS ^eambn ISÂPe¯nÂ- 

hn¯p-IÄ \in-¡p-¶-psh¶ [mcW sXämsW¶v 

I≠p. UmÀhnsâ ]co-£-W-̄ nÂ D]-tbm-Kn¨ 87 

C\-§fnÂ \menÂ aq¶p `mKw hn¯p-IÄ¡pw 

28 Znh-ksa¦nepw ISÂ Pe-̄ nÂ \ne\nev¡m³ 

Ignbp¶p F¶v I≠p. 

IqSpXembn Adnbm³ ]pRvPhpw kl-]-{Xhpw IqÀ¯pw ImWp-¶p.     
]e amwk-f-amb ^e-§Ä P´p¡fmepw a\p-jy-cm-
epw DÄs¡m -≠tijw hn¯p-Isf hen-s¨-dn-bp-¶p.

X¡mfn, t]cbv¡ XpS-§nb ^e-§fnÂ `£y- 
tbm-Ky-amb   `mK-t¯m-sSm¸w   hn¯p-Ifpw `£n¨v 
hnkÀÖ\w hgn ]pdw-XÅp¶p.- C-Xp-t]m-epÅ 
hn¯p-IÄ hn¯p-d-I-fmÂ Zl-\-c-k-§-fnÂ \n¶pw 
kwc-£n-¡s¸Sp-¶p.

^e-§-fp-sSbpw hn¯p-I-fp-tSbpw hnX-c-W-
¯nÂ a\p-jy\v Hcp {][m\ ]¦v D≠ v.km¼¯nI 
{]m[m-\y-ap-Å- kky§fmb kn³tIm-W, dºÀ, 
bp¡m-en]väkv F¶n-hsb aäp \mSp-I-fnÂ \n¶pw 
sIm≠ v h¶v ]pXnb     ]cn-k-c-§fn-Â hfÀ¯p-¶-
XnÂ \Ã hn-P-bw ssIhcn¨n-«p≠- v.
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\n§Ä¡p NpäpapÅ Ipsd kky-§sf tiJ-cn-
¡p-I.- A-h-bpsS {]mtZ-inI \maw F´mWv ?

Ah-bpsS imkv{Xob\maw I≠ p]nSn-¡m³ Ign-
bptam?

 • Nnd-Ip-IÄ DÅ ^e-§tfm hn¯p-Itfm 
tiJ-cn-¡pI.

 • ss{SUm-Ivknse ^es¯ \nco-£n v̈ hc-
bv¡pI. ]m¸kv hnZ-f-]p-RvPs¯ \nco-
£n-¡p-I.

 • tX§-bpsS a²y-̂ e`n¯n-bnÂ \mcpIÄ 
ImW-s -̧Sp-¶-sX-́ p-sIm≠ v ?

 amXrIm aqey\nÀ®bw
hn`m-Kw - A

1. GI-tImi Pohn-I-fmb Aao_, _mIvSocnb F¶n-h-bnÂ Hcp-tImiw ka-ambn hn`-Pn¨v ]pXnb tImi-
§-fp- ≠m-Ip¶ {]Xyp-ev]m-Z\ coXo .

 i) JWvU\w  ii) Zznhn`-P\w iii) ap-Ip-f-\w   iv) kvt]mÀ cq-]n-I-cWw

2. ssewKn-I {]Xypev]m-Z-\-̄ nÂ ]pjv̧ n-¡p¶ kky-§-fnse BZys¯ kw -̀hw.

 i) _oP-k-¦-e\w ii) apf-bv¡Â iii) ]p\-cp-ev]m-Z-\w iv) ]cm-KWw

3. Xmsg sImSp n̄-«p-Å-h-bnÂ GXv {]kvXm-h-\-bmWv icn.

 i) t\cn-bXpw Ne-\-ti-jn-bp-an-Ãm¯ kvt]mdp-Isf kqkvt]mdp-IÄ F¶p]d-bp¶p

 ii) Nne BÂK-IÄ, _mIvSo-cn-b-IÄ, Ih-I-§Ä F¶nh DÂ]m-Zn-¸n-¡p¶ Ne\tijn-bpÅ       
   Assew-KnI kvt]mdp-Isf A¡n-s\-äp-IÄ F¶p ]d-bp-¶p.

 iii) IhI§fp ≠m¡p¶ GIaÀ½hpw Nen¡m³ Ignbm¯Xpamb AssewKnI kvt]mdpIsf       
    sImWoUnb F¶p hnfn¡p¶p.

 iv) {]XnIqe kmlNcy§fnÂ BÂKIfnÂ D≠ mIp¶ XSn¨ `n¯nbpÅ ImbnI tImi§sf       
   F¹mt\mkvt]mdpIÄ F¶p ]dbp¶p.

4. _oPk¦e\w Ignª AÞmibw ̂ eamIp¶p. Hcp ]pjv]¯ns³d aÄ«nImÀ¸edn At¸mImÀ¸kv 
kp¸ocnbÀ AÞmib¯nÂ \n¶pw cq]w{]m]n¨^ew.

 i) ]pRvP^ew ii) kwbpà^ew iii) eLp^ew  iv) kcf^ew

Nn{Xw 4.22  P´p¡Ä aptJ\bpÅ hn¯v 
hnXcWw (A¡ndm´kv)

{]hr¯n 4.10
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5. Pe¯nÂ IpXnÀ¯ hn¯ns\ AaÀ¯pt¼mÄ Pe¯pÅn ]pdt¯bv¡v hcp¶ hgn

 i) Bkyc\v{[w ii) seânskÂ  iii) kq£vac\v {[w iv) dmUn¡nÂ

6. am§, ImTn\ytadnb^ew F¶p]dbp¶p. F´psIm s≠¶mÂ CXnÂ __________ImWp¶p.

 i) tXmtemSpIqSnb _mly^e `n¯n ii) ImTn\ytadnb a[y^e`n¯n 

 iii) amwkfamb A´:^e`n¯n  iv) ImTn\ytadnb A´: ^e`n¯n

7. sXämb {]kvXmh\sb Xncn¨dnbpI.
 i) Zzn_oP]{X kkyhn¯pIfnÂ ImWp¶ sNdnb tcJob, shfp¯ hc¼ns\ koh\n   

   F¶v ]dbp¶p. 

 ii) Zzn_oP]{X kkyhn¯pIfnepÅ kq£vaamb Zzmcs¯ kq£vac{Ôw F¶p]dbp¶p. 

 iii) hnImkw {]m]n¡m¯ ImÞw _oP aqew F¶dnbs¸Sp¶p. 

 iv) hnImkw {]m]n¡m¯ thcv _oPaqew F¶dnbs¸Sp¶p

8. Xmsg X¶n«pÅ {]kvXmh\IfnÂ ImäpaptJ\ ^ew hnXcWw sN¿p¶ {]kvXmh\sb 

sXcsªSp¡pI.

 i) ^e§fpw hn¯pIfpw BIkvanIambn s]m«ns¯dn¨v hnXcWw sN¿p¶p.

 ii)  ss{SUmIvknsâ ^e¯nÂ Ømbnbmb hnZf]pRvPw ]m¸kv tema§fmbn amdn hn¯nsâ      

hnXcW¯n\v klmbn¡p¶p.   

 iii) km´nb¯nsâ ^e§fnÂ IqÀ¯apÅp t]mepÅ sImfp¯pIÄ D≠ v. 

 iv) tX§bnÂ \mcpIÄ t]mepÅ a[y^ e`n¯nImWp¶p

9. {`qW¯ns³d hfÀ¨bv¡v t]mjW Iebmbn {]hÀ¯n¡p¶ {XnKpWkwtbmP\¯nsâ Dev]¶w 

GXv? 
 i) knIvXmÞw  ii) ¹mkâm  iii) kvIqs«Ãw  iv)_oPm¶w

10. kz]cmKW¯nsâ Xn·

 i) ]cmKWtcWp¡Ä ]mgmIp¶nÃ ii) hn¯pIÄ hfsc Ipdª AfhnemWv.

 iii) ZznssewKnI ]pjv]§fnÂ kz]cmKWw AkµnKv²ambpw \S¡p¶p. 

 iv) ]pjv]§Ä¡v ]cmKW¯n\v a²y hÀ¯nbpsS Bhiyw CÃ

11. k-ky-§Ä¡v ]pjv]-§Ä hfsc {]m[m-\y-ap-Å-h-bm-Wv. Imc-Ww __________
 i) BIÀjWw  ii) tX³ Dev]m-Z\w  iii) ]cm-KWw   iv)ssewKnI {]Xyp-ev]m-Z\w

12. ]pjv]-§-fpsS {][m-\-`m-K-§Ä Ch-bmWv

 i) hnZf-]p-RvPhpw Zf-]p-RvPhpw   ii) tIk-c-]p-Shpw P\n-]p-Shpw  

 iii) hnZ-f-]p-RvPhpw tIk-c-]p-Shpw   iv) Zf-]p-RvPhpw P\n-]p-Shpw.

13.  __________sâ Dev]m-Z-\-¯n\v ]c]-cm-KWw {]m[m-\y-aÀl-n¡p¶p

 i) ]pXnb C\w kky-§-fpsS Dev]m-Z-\-¯n\v   ii) kky-§-fpsS sa¨-amb hfÀ¨bv¡v 

 iii) Poh\£aamb hn¯pIÄ   iv) apI-fnÂ X¶n-«p-Å-h-sbÃmw.

14.- Imäp aptJ\ ]cm-KWw \S-¡p¶ kkyw

 i) hmen-kvt\-cnb  ii) ]pÃv    iii) sX§v   iv) Uäqd.
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15. {]mWn-IÄ hgn ]cm-KWw \S-¡p-¶-Xn-\-\p-tbm-Py-amb LS\/ {Iao-I-cWw GXv?

 i) Nnd-IpItfmSp-Iq-Snb ]cm-K-tc-Wp-¡fpw XqhÂt]mepÅ hÀ¯n-Im-{Khpw 

 ii) hÀ®-Z-f-§fpw tX³ Dev]m-Z\hpw  iii) ]q¦p-ebpw Ipd¨v ]cm-K--tc-Wp-¡fpw 

 iv) hgp-h-gp-¸pÅ Bh-c-W-t¯m-Sp-Iq-Snb ]cm-K--tc-Wp-¡Ä.

16. _oP-k-¦-e-\-¯n-\p-tijw AÞw __________Bbn amdp¶p

 i) hn¯v   i) ^ew   i) _oPm¶w   i) ^e-`n¯n

17. X¶n-«p-Å-h-bnÂ icn-bmbn tbmPn-¡p-¶Xv GXv

 i) I]-S-^-ew-þ-am§   ii) kwbp-à-^-ew-þ-B-¸nÄ

 iii) ]pRvP-^-ew-þ-t]m-fn-bmÂ¯nb iv) Imtcym-]vÊn-kv-þ-hm-g-¸gw

18. X¶n-«p-Å-h-bnÂ tbmPn-¡m¯ tPmUn Xncn-¨-dn-bpI

 i) seKyqw-þ-ip-jvI-hn-kvt^m-S-\-^ew ii) kn]-vkne-þ-ipjvI Ahn-kvt]m-S-\-^ew

 iii) t]mwþ-am-w-k-f-^ew  iv) sdÜ-þ-seKyqw t]mep-Å-Xv.

 hn`mKw - B
1. Assew-KnI {]Xyp-ev]m-Z-\-̄ n\pw ssewKn-I-{]-Xyp-ev]m-Z-\-̄ n\pw X½n-epÅ c≠ v hyXym-k-§Ä Gh?

2. ImbnI hwi-hÀ²-\hv F¶mÂ F´v? Ch-bnÂ F§-s\-bmWv hwi-hÀ²-\hv \S-¡p-¶Xv? 

 i) {_tbm^nÃw ii) kvss]tdmssKd

3.- k-ky-§-fnse ssewKoI {]Xyp-ev]m-Z-\-¯nsâ Xmsg X¶n-«pÅ kw`-h-§sf icn-bmb {Ia-¯nÂ 
Fgp-Xp-I-þ-

 hn¯v cq]o-I-c-Ww, ]cm-K-Ww,-hn¯v hnX-c-Ww, _oP-k-¦-e-\w.

4.- ]-cm-KWw \nÀh-Nn-¡pI

5.- _o-P-k-¦-e\w \nÀh-Nn-¡pI

6.- Xmsg X¶n-«p-Å-h-bnÂ ]cm-KW a²y-hÀ¯n-I-fpsS t]sc-gp-Xp-I.

 i) \nd-§-tfmSp-Iq-Snb ]q¡-fpw, \dp-a-Whpw tX³{K-Ùn-Ifpw

 ii)  \nd-an-Ãm-¯-h-bpw/aW-an-Ãm¯Xpw/tX³ CÃm-¯Xpw F¶mÂ ]cm-K--tc-Wp-¡Ä hc- ≠Xpw I\w 
Ipd-ªXpw/ [qfn--t]m-ep-ÅXpw hÀ¯n-Im{Kw XqhÂ t]mep-Å-Xpw.

 i) \pw ii) \pw A\p-tbm-Py-amb kky-§-sf-Ip-dn-¡pI.

7. i) sâbpw ii) sâbpw kw`-h-§-fpsS t]sc-gp-Xp-I. Xmsg-bpÅ kw`-h-A-´y-¯nÂ CtXm-tSm¸w \yq¢n-
bÀ LS-\-bpsS F®hpw kqNn-¸n-¡p-I.

 i) B¬Km-ao-äv (n) + AÞw (n) = knàm-Þw (2n)
 ii) B¬Km-ao-äv (n) + ZznXo-b-aÀ½w (2n) = _oPm-¶-aÀ½w (3n)
8.- hn-kvt]m-S-\-^-e¯nÂ \n¶pw Ahn-kvt]m-S-\-^ew F§s\ hyXy-k-s¸-Sp-¯m-sa¶v DZm-l-cW 

klnXw Fgp-Xp-I.

9.- G-I-_o-P-]{X kkyw Zzn_oP ]{X-kkyw Ch F´mWv? DZml-cWw Xcn-I.

10.- Xmsg X¶n-«pÅ hn¯v/^e hnX-cW coXn-I-fpsS A\p-tbm-Py-amb ]Zw FgpXn DZm-l-cWw Xcn-I.

 i) Imävap-tJ\ ii) Pew aptJ\ iii) P´p-¡Ä aptJ\.

11.- Xmsg X¶n-«p-Å-hbv¡v Hmtcm-¶n\pw ^ew/ hn¯v hnX-c-W-§Ä¡v c≠ v DZm-l-c-W-§Ä Fgp-XpI.

 i) ]£n-IÄ aptJ-\ (-hn-kÀÖ\w hgn) ii) a\p-jyÀ aptJ\ 
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12.- C-c« _oP-k-¦-e\w F¶mÂ F´v?

13. {Xn-KpW kwtbm-P\w  F¶mÂ F´v?

14.  a)  A, B F¶o Nn{X-§sf Xncn-¨-dn-bpI.

 b)  A bnse GXv `mK-amWv  B  Bbn cq]w {]m]n-¡p-¶Xv. 

hn`P\w kvss]tdmssKd boÌv

apIpf\w t{]mt«mtkm hIÄ ]c¶hncIÄ

JÞ\w {_tbm^nÃw _mIvSocnb

A              B

hÀXnIm{Kw

hÀ¯nI

AÞmibw

16.- i) kw-bpà ^e§Ä _________Â DÅ FÃm ]q¡-fnÂ \n¶pw D ≠m-Ip-¶p. 

 ii) _________^ew aÄ«n-ImÀ¸n-edn At¸m-ImÀ¸kv kp¸o-co-bÀ AÞm-i-b-¯nÂ \n¶pw D≠ m-Ip-¶p.

17.- Xmsg sImSp-¯n-«pÅ Nn{Xs¯ hc¨v `mK-§Ä AS-bm-f-s¸-Sp-¯pI

 i) F-Ivk-bnÂ ii) Ip-gÂaÀ½w

18.- ^ew/hn¯v hnX-c-Ws¯ Bkv]-Z-am¡n tbmPn-¸n-¡pI.

a) kzbw hn¯p hnX-cWw  I) Xmac

b) Imäp-ap-tJ-\-bpÅ hn¯v hnX-cWw II) km´nbw

c) Pew ap-tJ-\-bpÅ hn¯v hnX-cWw III) ss{SUmIvk

d) P´p¡Ä -ap-tJ-\-bpÅ hn¯v hnX-cWw IV) _mÄkw

19.- Xm-sg X¶n-«pÅ ]Z-§Ä D]-tbm-Kn¨v JÞnI ]qÀ¯o-I-cn-¡p-I. (Htc hm¡v Ht¶m H¶nÂ  IqSp-
Xtem {]hmiyw D]-tbm-Kn-¡p-Itbm D]-tbm-Kn-¡m-Xn-cn-¡p-Itbm sN¿mw.

 (hn-¯v,- ^ew ]cm-K-Ww,- hn-X-c-Ww,- ap-Ip-f-\w,- _o-P-k-¦-e\w, ]p-jv]w,- {]-Xyp-ev]m-Z-\w)

 cmap Ahsâ AÑ-t\m-sSm¸w hb-enÂ t]mbn. Ah³ hb-enÂ ISp-Ip-hn-¯p-IÄ hnX-¨p. Ipsd 
Znh-k-§Ä¡p tijw Ah³ _________ {]{Inb \nco-£n-¨p. hn¯p-IÄ apf¨v kky-§-fmbn 
hfÀ¶v_________Dev]m-Zn-¸n-¨p. ]q¡Ä hfÀ¨ {]m]n¨v AXnse ]cm-KtcWp-¡Ä_________
F¶ {]{Inb hgn hÀ¯n-Im-{K-¯nÂ ]Xn-¡p-¶p. B¬Km-a-oäp-Ifpw s]¬Km-a-oäp-I-fpw_________
F¶ {]{Inb hgn kwtbm-Pn¡p¶p.

15.- Po-h-Pm-e-§fpw Ah-bpsS  {]Xyp-ev]m-Z\ coXn-Ifpw Xmsg sImSp-¯n-cn-¡p-¶p. {]Xyp-ev]m-Z-\-X-c-
§sf DNn-X-amb Poh-Pm-e-§-tfmSv tbmPn-¸n-¡p-I.
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20.- tX-§ Pew aptJ\ hnX-cWw sN¿p-¶p.(Hydrochory) ^e-¯nse GXv `mK-amWv cq]m-´-c-s¸«v Cu 
{]hÀ¯-\-¯n\v klm-bn-¡p-¶-Xv.

hn`mKw - C

1.  i) ^ew hnImkw {]m]n-¡p¶ {]{In-b-bpsS t]sc-gp-Xp-I.

 ii) hnImkw {]m]n-¡p¶ Cu {]{In-bsb Npcp-¡n-sb-gp-XpI

 iii) Cu {]{In-bsb Ipdn-¡p¶ Nn{Xw hc¨v `mK-§Ä AS-bm-f-s¸-Sp-¯pI

2. ]pjv]n-¡p¶ kky-§-fnÂ ssewKnI {]Xyp-ev]m-Z-\-¯nÂ DÄs¸-Sp¶ c≠ v L«-§-sf-gp-XpI

 i) B-Zys¯ L«s¯ hnh-cn¨v AXnsâ Xc-§sf Fgp-XpI

 ii) Cu L«¯nsâ ta³abpw Zqjy-§fpw Fgp-XpI

3.  i) _o-P-k-¦-e-\-¯nsâ Hcp DÂ]m-Z-\-amWv ^ew. _oP-k-¦-e\w IqSmsX ^e-§Ä D ≠m-Im-dpt ≠m?

 ii) ^-e-§-fpsS hÀ¤o-I-c-Ws¯ {]Xn-\n-[oI-cn-¡p¶ Hcp cq]-tcJ hc-bv¡p-I.

4. ]pRvP-^ew, kwbp-à-^ew F¶n-hsb DNnX-amb DZm-l-c-W-§-tfmSv Xmc-Xays¸Sp-¯pI

5.- Zzn_o-P-]-{X-kky hn¯nsâ LS-\sb hnh-cn-¡pI

6.- G-I-_oP ]{X-k-ky-¯nsâ LS-\sb hnh-cn-¡p-I.

7.- sIm-Sp-¯n-«pÅ Nn{Xs¯ \nco-£n-¡pI

A

B

C

D
E
F
G

 i) Nn{Xw hc¨v `mK-§Ä AS-bm-f-s¸-Sp-¯pI

 ii) _o-P-k-¦-e-\-¯n-\p-tijw AS-bm-f-s¸-Sp-¯nb `mK-
§-fmb ' E ' bv¡pw ' F '  \pw F´mWv kw`-hn-¡p-¶Xv?

8.-    sIm-Sp-¯n-«pÅ Nn{X-§sf ho£n-¡pI

  Xmsg-sIm-Sp-¯n-«p-Å-h-bv¡v D¯cw Fgp-XpI

 i) Nn-{X-¯nÂ kqNn-¸n-¨n-«pÅ {]Xyp-ev]m-Z\ coXn-bpsS t]sc-gp-XpI

 ii) Cu coXn-bnÂ {]Xyp-ev]m-Z\w \S-¡p¶ Hcp Pohn-bpsS t]sc-gp-XpI

 iii) Cu {]Xyp-ev]m-Z\coXn hyXn-bm-\-¯n\v km²y-X-bpt ≠m?
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9.- Xmsg X¶n-«pÅ kky-§Ä DÅ ]qt´m-«-¯n-emWv \n§Ä F¶v Icp-Xp-I. \n§-fpsS ]qt´m-«-
¯nÂ tX\o-¨-IÄ kµÀin-¡p-¶p. tX\o-¨-IÄ FÃm ]q¡-fnepw kµÀin-¡p-¶p-sh-¶v \n§Ä 
hnNm-cn-¡p-¶pthm? \n§Ä hnNm-cn-¡p-¶Xpw tX\o-¨-IÄ BIÀjn-¡-s¸-Sm-hp-¶-Xp-amb ]pjv]-§-
fpsS t]sc-gp-Xp-I. \n§-fpsS D¯cw Imc-W-k-lnXw \ymbo-I-cn-¡pI

 (ap-Ã,- A-c-fn,- KpÄtam-lÀ,- tdm-k,- Xm-a-c,- a-ª-tNm-fw,- I-cn-¼v, apf,- P-a-´n,- Um-en-b,- ]p-Ãv,- sX-§v,- ]-bÀ)

10. Hcp Irjn-¡m-c\v A, B F¶o c≠ v hb-ep-IÄ D≠ m-bn-cp-¶p. c≠ v hb-ep-I-fnepw At±lw ]bÀ 
(ss]kw kssä-hw)  Irjn-sN-bvXp. ]£n-Ifpw {]mWn-Ifpw IS-¡m¯ hn[w A F¶ hb-ens\ Npän 
he hncn-¨n-cp-¶p. B F¶ hb-ens\ he-sIm≠ v aqSmsX Xpd-Êm-bn-cp-¶p.

 i) hbÂ A bnepw B bnepw GXp-Xcw ]cm-KWw \S-¡p-¶p-sh¶v t]sc-gp-XpI

 ii) GXp hb-en-emWv IqSp-XÂ hnfhv Xcp-¶-sX¶v Fgp-XpI.

 iii) ASp¯ {]mhiyw Irjn-¡p-th≠ n IÀj-I³ GXv hb-enÂ \n¶p-amWv hn¯p-IÄ sXc-sª-Sp-
¡p-¶-Xv. \n§-fpsS D¯-c-¯n\v icn-bmb Imc-W-§fpw Xcn-I.

11.- am§, tX§ Ch c ≠pw {Sq¸m-Ip¶p. am§-bnse a²y-̂ -e`n¯n `£y-tbm-Ky-am-bXpw F¶mÂ tX§-bn-
teXv C§s\ AÃ. Cu {]kvXm-h-\-bpsS ASn-Øm-\-̄ nÂ Xmsg X¶n-«p-Å-hbv¡v D¯cw Fgp-Xp-I.

 i)- tX-§-bnse GXv `mK-amWv `£y tbmKy-am-bXv

 ii)- F-´p-sIm- ≠mWv tX§-bnse a²y-^-e-`n¯n \mcp-I-fmbn ImWp-¶Xv?

 iii)  tX-§-bnse \mcp-I-fmb a²y-^-e-`n-¯n-bpsS aäp D]-tbm-K-§-sf-¡p-dn¨v \n§Ä¡v Fgp-Xm-\m-
Iptam?

12.- Xmsg X¶n-«p-Å-hsb X¶n-«pÅ Xe-s¡-«n\p IognÂ Xcw Xncn-¡pI: a) ^ew b) hn¯v  c) ^etam 
hnt¯m AÃ. 

 (X¡mfn shÅcn-¡, apf-¸n¨ ]bÀ, ^e-`n¯n amä-s¸« ap´n-cn, ske-dn,- D-cp-f-¡n-g-§v, Icn¼v 
B¸nÄ,-h-Ån-]-bÀ.)

13.- F-cp-¡nse hn¯p-IÄ Imän-eqsS ]d-¡p-¶Xv cmaphpw tkm\phpw \nco£n-¡m-\n-S-bm-bn. hn¯p-
IÄ Xd-bnÂ ]Xn-¡p-¶-Xp-hsc ]n³Xp-S-cm³ AhÀ Xocp-am-\n-¨p. Ah-cpsS \nco-£-W-§sf ]«n-I-
bnÂ DÅ hn[w tcJ-s¸-Sp¯n.

hn¯p-IÄ k©-cn¨ Zqcw aoä-dnÂ FSp¯ kabw an\n-«nÂ

25 6

50 15

37 10

87 17

17 2

 i) taÂ¸-dª hnhc ]«n-I-bnse Zqcs¯ FIvkv A£-¯nepw ka-bs¯ ssh A£-¯n- 
   ep-ambn {Km^v hc-bv¡p-I.

 ii)- k-©-cn¨ Zqc-¯nepw hnX-c-W¯n\pw X½nÂ Fs´-¦nepw _Ô-apt ≠m?

 iii) ap-I-fnÂ hc¨ {Km^nÂ \n¶pw \n§-fpsS A\p-am\w F´m-sW¶v {]kv-Xm-hn-¡p-I.
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14.  Xmsg-X-¶n-«pÅ ipjvI-^-e-§Ä GXv Xc-¯nÂ DÄs¸-«-h-bm-sW¶v Fgp-XpI

 (]-cp-¯n,-H-Sn-b³]-¨n-e,-s\-Ãv,-B-h-W-¡v,-a-Ãn,-]-bÀ,_o³kv,-F-cp-¡v,-\m-ep-a-Wn,-I-ip-h- ≠n,-A-t¡-jy,-
sh≠- bv¡).

 i) A-¡o³   ii) Im-tcym-]vknkv  iiii) kn-]vske  iv) Ipcp  
 v) -{Io-tam-ImÀ¸v  vi) sem-aâw   vii) sdÜ  viii) tem-¡p-en-kn-UÂ Im]vkyqÄ 
 ix) sk]vän-kn-UÂ Im]vkyqÄ   x) t^m-fn-¡nÄ  xi) seKyqw.
15.- tam-\njv Ahsâ A½ X¿mÀ sN¿m³ t]mIp¶ km¼m-dnse tNcp-h-IÄ Fs´m-s¡-bm-sW¶v a\-

Ên-em-¡m³ ASp-¡-f-bnÂ Ib-dn. ASp-¡-f-bnÂ \nc¯n h¨n-cn-¡p¶ tNcp-h-IÄ Ah³ I≠ p. \n 
§Ä ]Tn¨ ^e-§-fpsS Xc-¯n-\-\p-k-cn¨v, tNcp-h-Isf Xcw Xncn-¡m³ Ahs\ klm-bn-¡q.

 (]-cn-¸v,- ]p-fn,- I-¯n-cn-bv¡,- X-¡m-fn,- ap-cn-§-bv¡m,- aÃn,- I-Sp-Iv,- sh- -bv¡,- am-§)

16.- Xmsg X¶n-cn-¡p¶ kqN-\-I-fpsS ASn-Øm-\-¯nÂ Zzn_oP ]{X-k-ky-hn-¯nsâ  `mK-§-fpsS t]cv 
Fgp-Xp-I.

 i) hnImkw {]m]n-¡m¯ thcv_________
 ii) hn-Imkw {]m]n-¡m¯ ImÞw_________
 iii) -{̀ q-W-̄ nsâ hfÀ¨bv¡v th≠ n Blmcw kw -̀cn-¡p-¶-Xn-\mÂ amwk-f-ambn ImWp¶ LS-\_________
 iv) hn-¯nse _mly kwc-£nX Bh-c-Ww_________-B-Ip¶p

 v) hn-¯p-d-bnÂ ImW-s¸-Sp¶ kq£v-a-Zz-mcw_________B-Ip¶p.

17. -]-cm-K-W-¯nsâ Xc-§Ä Gh?AXnÂ GXv Xcw ]cm-K-W-¯n-\mWv A[nIw ta· ImWp-
¶Xv?F´psIm≠ v?

18.- kz-]-cm-K-Ww(-B-t«m-Km-an) F¶mÂ F´v? kz]-cm-K-W-¯nsâ ta³aIfpw Xn·-Ifpw Fgp-XpI?

19.- ]-cm-KWw F¶mÂ F´v? ]cm-KW {]{In-b-bnÂ ]¦v sImÅp¶ Poh-\p-ÅXpw Poh-\n-Ãm-¯p-amb 
a²y-hÀ¯n-I-fpsS ]«nI X¿mÀ sN¿pI?

Book:   1.  Plant Reproduction - S.R.Mishra - Discovery Publishing House Pvt. Ltd,  
New Delhi.

  2. Complete Biology (IGCSE) - Oxford University press, New York.
Webliography:  www.biologyreference.com            science.howstuffworks.com  

IqSp-XÂ hni-Zmw-i-§Ä¡mbn
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{Ia 
\¼À

imkv{Xob\maw km[mcW   
Cw¥ojv \maw

aebmf \maw {]mtZinIambn 
F§s\ hnfn¡p¶p

1 A_ÂtamkvIkv 

Fkv¡pe³dkv

Lady’s finger sh ≠bv¡

2 At¡jy sIm¡vko\m Soap acacia Noh¡m

3 A¡ndm´kv Bkvs]cm \mbpcphn (ISemSn)

4 A\m¡mÀUnbw 
HmIvknsU³tâÂ

Cashew nut Iiph ≠ n

5 At\m\ kvtImtamk Custard apple ap´ncn

6 BÀt«mImÀ¸kv 

C³dn{Knt^mfnbm

Jack fruit ¹mhv

7 {_tbm^nÃw sNmS¡v

8 Itemt{Sm¸nkv ssPPmânb Madar plant Fcp¡v

9 kn{Skv ssk\³knkv Sweet orange km¯p¡pSn

10 tIm¡kv \yqkns^d Coconut sX§v

11 sImcnbm³{Sw kssähw Coriandar sIm¯aÃn

12 tKmÊn¸nbw AÀt_mdnbw Cotton ]cp¯n

13 Ip¡pankv kssähkv Cucumber shÅcn¡

14 Ip¡pÀ_nÁ amIvkna Pumpkin a¯§

15 IkvIyq´m sd^vsfIvkm Amar bell Xncp∏≥]p√v

16 ss^¡kv t¥matdä Fig A¯n

17 Cw]mjy³kv _mÄkmanb Balsam Imin¯p¼

18 em_vem_v ]À¸qdnbkv Been Aac

19 ssetIms]ÀkntIm¬ 
Fkv¡pseâw

Tomato X¡mfn

20 amwPns^d C³UnI Mango amhv

21 antamk ]pUnI Touch me not plant sXm«mhmSn

22 andm_nenkv Pem] Four o' clock plant \mepaWns¨Sn

23 s\ewt_m \yqkns^dm Indian lotus Xmac

24 Hssdk kssähm Paddy/ rice s\Ãv

25 ss]kw kssähw Pea ]TmWn

26 t]mfnbmÂ¯nbm 

temMvPnt^mfnbm

Mast tree AcW acw

27 ss]dkv amekv Apple B¸nÄ

28 dnkn\Êv IayqWnkv Castor BhW¡v

29 ss{SUmIvkv HSnb³ ] n̈e

kky§fpsS Cw¥ojv \mahpw aebmfw \mahpw
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]cnØnXnbpsS hnhn[ Poh taJeIfnembn 
Bhmkhpambn hfsc CW§n¡gnbp¶ {]
tXyIhn`mKw PohnIfmWv kkvX\nIÄ. Ch 
kap{Zw, ip²Pew, ]ÀÆX {]tZi§Ä, h\§Ä, 
acp`qanIÄ, {[ph{]tZi§Ä, NXp¸p\ne §Ä 
XpS§n FÃm Bhmk hyhØIfnepw ImW 
s¸Sp¶p.

5.1 _mlyLS\  
hyXyØ BhmkhyhØIfnÂ ImWs¸Sp 

¶Xn\mÂ kkvX\nIÄ _mlyLS\bnÂ hfsc 
sshhn[yw ImWn¡p¶p. ISÂ kkvX\nIfmb 
tUmÄ^n\pw XnanwKehpw aÕy C\aÃ. Ah 
IcbnepÅ kkvX\nIfnÂ\n¶v ]cnWmaw {]m]n 
¨hbmWv. cm{XnbnÂ BImi¯pIqsS ]d¡p¶ 
hÆmÂ ]£nsbt]mse tXm¶n¡p¶p.  

 aäpÅ IticpInIfnÂ \n¶v kkvX\n Isf 
Xncn¨dnbm³ klmbn¡p¶Xv Ahbv¡p am{XapÅ 
c≠ v ASnØm\ kz`mh§fmWv. 

1. _mly NÀ½tcma§Ä  2. ]mÂ Dev]mZņ n¡p¶ {KÙnIÄ.

_mlyNÀ½tcma§Ä

FÃmkkvX\nIÄ¡pw tcmaap≠ v . icoc 
¯nÂ tcmaanÃm¯ XnanwKe¯n\pw tUmÄ^n\pw 
{`qWmhØbnepw {]mb]qÀ¯nbmbhbv¡v apJ 
¯pw kv]Ài\tiinbpÅ tcma§Ä ImWp¶p.  
Xm]\vjSw XSbp¶ Hcp {]Xntcm[Iamb tcmaw 

Xz¡nÂ \n¶mWv cq]s¸Sp¶Xv. kkvX\nI 
fpsS Xz¡nsehÀ®w km[mcWbmbn Npäp]m 
SpIfpambn s]mcp ¯s¸Sp¶ Xc¯nepÅXmWv. 

tcma§Ä {KmlnIfmbpw {]hÀ¯n¡p¶p. ]q¨, 
\mb F¶nhbpsS apJtcma§Ä¡v kv]Ài\ 
tijnbp≠ v. \o≠ v IqÀ¯v Dd¸pÅ IznÂkv F¶ 
tcma§Ä apÅ³]¶n, slUvPvtlmKv XpS§nb 
PohnIsf i{Xp¡fnÂ \n¶v kwc£n¡p¶p.

]mÂ DÂ]mZn¸n¡p¶ {KÙnIÄ

FÃm s]¬ kkvX\nIÄ¡pw ]mepev]mZn¸n 
¡m³ Ignbp¶ kvX\ {KÙnIÄ D≠ v. ]ÃnÃmsX 
P\n¡p¶ \hPmX inip¡sf A½]meq«p¶p. 
cq] amäw kw`hn¨ tkzZ{KÙnIfmWv kvX\
{KÙnIfmbn amdp¶Xv.  

5.2 Bhmkw  
Hcp Pohn hkn¡p¶ {]IrXnZ¯amb 

ØeamWv AXnsâ Bhmkw. PohnIÄ Ah 
hkn¡p¶ Bhmkhpambn CW§nt]mIp 
¶Xn\pth≠ n hfscb[nIw A\pIqe\§Ä 
DÅhbmWv. DbcapÅ]ÀhX {]tZi§fnepw, 
kaXe§fnepw,  h\§fnepw, Xp{µ {]tZ 
i§fnepw, ]pÂtaSpIfnepw , acp`qanIfnepw ip² 
Pe¯nepw kap{ZPe Bhmk¯nepsaÃmw kkvX 
\nIÄ Pohn¡p¶Xv I≠ phtÃm. Nne{][m\s¸« 
kkvX\nIfpw  AhbpsS hyXykvX Bhmk§fpw 
NphsS tNÀ¡p¶p.

kkvX\nIsf¡pdn¨v Hcp 
{]mXn\n[y ]T\w

A²ymbw 5

DbÀ¶ ]ÀÆX {]tZi§Ä   -  ]ÀÆX  BSpIÄ henb sIm¼pÅ sN½cnbmSv Nmc\ndIcSn F¶nh

kaXe§fpw h\§fpw  - apÅ³]¶n, aeb®m³, am\pIÄ, B\IÄ, ISph, ]pÅn¸pen, 

       Im ≠marKw, \oÀIpXnc XpS§nbh 

Xp{µ     - sdbn³UnbÀ, IkvXqcnam³, Imf,  tdmUâpIÄ apXembh

acp`qan        -  »m¡v_¡v, C´y³ Im«pIgpX XpS§nbh 

ip²Pew      -   _ohdpIÄ, ¹män¸kv, \oÀ \mb XpS§nbh

kap{Zw        -  XnanwKe§Ä, tUmÄ^n\pIÄ, ISÂ ]ip, t]mÀt]mbvkv, koÂ, 
hmÂdkv apXembh
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5.3 kkvX\nIfnse A\pIqe\§Ä 

PohnX¯nsâ hnhn[ kmlNcy§fpambn 
CW§n Gähpw hnPbIcambn Pohn¡p¶Xn\p 
th ≠ A\pIqe\§Ä DÅ Pohn hÀ¤amWv 
kkvX\nIÄ. 

i)  kap{Z¯nepÅ XnanwKe§Ä, tUmÄ^n\p 
IÄ apXembhbpsS ssIImepIÄ 
shÅ¯nÂ \o´m³ klmbn¡p¶ Xpg 
IfpsS cq]¯nepÅ ^vfn¸dpIfmbn amdn 

Nn{Xw 5.1 sshhn[yamÀ¶ kkvX\nIÄ AhbpsS  Ip«nItfmsSm¸w

bncn¡p¶p. Cu PohnIfpsS Xz¡n\
Snbnembn icotcmjvamhv kwc£n¡p¶Xn\p 
th≠ n [mcmfw sImgp v̧ kw`cn̈ ncn¡p¶p. 
XnanwKe§fpsS XmSnsbÃpIÄ¡v cq]amäw 
kw`hn¨p≠ mb _eo³ t¹äpIÄ Pes¯ 
Acn¨v kq£va ¹hI PohnIsf Blmc 
am¡m³ klmbn¡p¶p. Cu Blmcw {InÂ 
F¶ t]cnÂ Adnbs¸Sp¶p. 

ii) acp`qanIfnÂ XmaÊn¡p¶Xn\mÂ H«I 
§fpsS Xz¡n\v Cc«nL\hpw AXnÂ 
Pew kw`cn¡m³ IgnhpÅ hrXnhym]\ 
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tImi§fpw D≠ v. aWÂImänÂ \n¶v I®p 
Isf kwc£n¡p¶Xn\mbn I«nIqSnb tcmam 
hrXamb ]pcnI§Ä I®n\p Npäpap≠ v. 
acp`qanbnÂ sImSp¦mäv D≠ mIpt¼mÄ aWÂ 
XcnIÄ \mknIbnÂ {]thin¡mXncn¡m³ 
Chbv¡v  \mkmc{Ô§sf ASbv¡m\pÅ  
Ignhp≠ v. 

iii)  IqSpXÂ kkvX\nIfpw kky`p¡pIfmWv 
an¡hmdpw AsÃ¦nÂ ]qÀ®ambpw Ch 
kky§sf `£n¡p¶p.  skÃptemkns\ 
hnLSn¸n¡m³ Ignbp¶ cmkmKv\nIfpÅ 
_mIvSocnbIfpambn Hcp ]¦mfn¯w D ≠m 
¡nbmWv Ch Blmc¯nepÅ skÃptem 
kns\ Zln¸n¡p¶Xv.   

iv) ]ip, Fcpa, ¾mhv, BSpIÄ, am\pIÄ 
XpS§nb kkvX\nIÄ¡v Blmcw 
kq£n¡m\pw Ahmbpizk\w \S¯m\p 
apÅ kw`cWnIfmbn \mev AdItfmSp 
IqSnb Hcp henb Bamibap≠ v. I¶pImen 
IfpsS Bamibw Blmcs¯ Absh«p 
¶Xn\pw klmbn¡p¶p. 

v) {]tXyI BlmccoXn¡v A\ptbmPyambn 
hyXykvX C\w ]ÃpItfmSpIqSnb slä 
tdmsUâv Z´ {IaoIcWw kkvX\nIfnÂ 
ImWs¸Sp¶p. DZmlcW¯n\v amwk`p¡p 
Ifmb  P´p¡fnÂ amwkw ISn¨p apdn¡m³ 
klmbn¡p¶ ]ÃpIfmWv tIm¼Ãv. (Canine) 
B\IÄ¡v Dfn¸ÃpIÄ (Incisors) cq]amäw 
kw`hn¨v D ≠mIp¶ sIm¼pIfmWv. Ch 
i{Xp¡fnÂ\n¶pw kwc£n¡m³ DZIp¶p.  

vi) ]d¡m³ IgnhpÅ GI kkvX\nbmWv 
hÆmepIÄ. hÆmepIfpsS ap³ImepIÄ 
NndIpIfmbn cq]m´cs¸«ncn¡p¶p. \m 
ev hncense AØnIÄ¡v apIfnÂ t]
inIfpw ]c¶ Xz¡pw tNÀ¶XmWv hÆm 
ensâ  NndIpIÄ. hn{iakab§fnÂ hÆm 
epIÄ ImepIÄ D]tbmKn¨v XeIogmbn 
Xq§n¡nS¡p¶p.  cm{XnIme§fnÂ k©cn 
¡p¶ hÆmepIÄ {]Xn[z\nbneqsS Øm\  
\nÀ®bw \S¯n XSÊ§sf Hgnhm¡pIbpw 
Cc ]nSn¡pIbpw sN¿p¶p. hÆmepIÄ     
]d¡p¶ kabw XpSÀ¨bmbn hfsc 
DbÀ¶ BhrXnbnepÅ ¢n¡v i_vZ§Ä                      
]pds¸Sphn¡p¶p. i_vZXcwK§Ä hkvXp 
¡fntem {]mWnIfntem X«n D ≠m¡p¶ {]
Xn[z\n hÆmepIÄ {ihn¡p¶p.  

vii) ]qÀ® hfÀ¨sb¯m¯ Ipªns\ kq£n 
¡p¶Xn\mbn IwKmcphns\t¸mse bpÅ 
amÀkq]nbÂ kkvX\nIfnÂ DZck©nbp≠ v. 

viii) {[ph {]tZi§nse sImSpwssiXys¯ 
AXnPohn¡m³ {[phIcSnIÄ¡v I«n IqSnb 
Xz¡pw I¼nfnt]mse CSXpÀ¶ tcma§ 
fpap≠ v. 

ix) Gähpw anI¨ kkvX\nIfmb a\pjy³ 
hfscb[nIw A\pIqe\§tfmSp IqSnb 
_p²nam\mb Hcp kmaqly PohnbmWv. 
hfsc \Ã hkvXp¡sf ]nSn¡p¶Xn\m 
hiyamb  kqjva Ne\§Ä¡pw FgpXp 
¶Xn\pw \ioIcWkm[yXbpÅ hkvXp 
¡sf ssIImcyw sN¿p¶Xn\pw ChcpsS 
hncepIfpw ImÂ¸mZ§fpw tbmPn¨ coXnbn 
epÅhbmWv. 

Nn{Xw 5.2 hÆmÂ 

5.4 ASnØm\ imcocnI                   
      {]hÀ¯\§Ä

kkvX\nIfpsS imcocnI {]hÀ¯\§Ä 

hfsc k¦oÀWamWv. 

\mb, ]q¨, I¶pImenIÄ, a\pjy³, IpXnc, 
IgpX F¶nhbpsS tcmaw \nco£n¡pI 
LS\m]camb {]tXyIXIfmb BIrXn, arZp 
Xzw, Npcp ≠tXm \nhÀ¶tXm Bb  AhØ 
F¶nh  Is ≠¯n tcJs¸Sp¯pI. 

{]hr¯n 5.1
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 kkvX\nIÄ Npäp]mSpIfnse Dujvamhn       
t\mSv _ÔanÃmsX ØncambpÅ icotcmjvamhv 
\ne\nÀ¯p¶ DjvW cIvXapÅ PohnIfmWv. 
a\pjysâ icotcmjvamhv 98.40F - 98.60F F¶ 
]cn[nbnÂ \ne\nÀ¯s¸Sp¶p. Xz¡nse 
tkzZ{KÙnIÄ, hr¡IÄ, izmktImiw, càw 
F¶nhbpsS Iq«mb {]hÀ¯\w hgnbmWv 
Dujvamhv  \nb{´n¡s¸Sp¶Xv. 

 th\Â¡me¯v icocs¯ XWp¸n¡p¶Xn          
\mbn \mw IqSpXÂ hnbÀ¡mdp≠ v. tkzZ\w 
aptJ\ icoc¯nse Dujvamhns\ ]pdw XÅm³ 
Ignbp¶p. tkzZ{KÙnIfnte¡v hÀ²n¨ AfhnÂ 
cIvXw F¯p¶XpsIm ≠mWv  CXv km[yamIp¶Xv. 
hnbÀ¸neqsS A[nIw Pew \jvSs¸Sp¶Xp sIm≠ v 
hr¡IÄ Ipd¨p aq{Xw am{Xw ]pd´Åp¶p. 

 ssiXyIme¯v icotcmjvamhv \ne\nÀ¯p¶Xn 
\mbn \mw Ipd¨p am{Xw tkzZ\w \S¯p¶p. 
tkzZ{KÙnIfnte¡v cà{]hmlw Ipdbp¶p. CXv 
icoc¯nse Xm]\jvSw Ipdbv¡p¶p. Cu kabw 
hr¡IÄ IqSpXÂ aq{Xw hnkÀÖn¡p¶p. 

    kkvX\nIÄ¡v aäp IticpInItf¡mÄ 
Imcy£aambn izkn¡m³ Ignbp¶p. ]camh[n 
HmIvknPs\ kwhl\w sN¿p¶Xn\mbn kkvX\n 
IfpsS AcpWcIvXmWp¡fnÂ izk\¯n\v 
klmbn¡p¶ hÀ®hkvXphmb lotamt¥m_n³ 
\ndªncn¡p¶p. aÀ½w Ccnt¡ ≠ Øew apgph 
\mbn lotamt¥m_n³ X³am{XIÄ \ndªncn¡p 
¶Xn\mÂ kkvX\nIfpsS AcpWcIvXmWp¡Ä 
aÀ½clnXamWv.

5.5. a\pjysâ ]cyb\ hyhØ 

icoc¯nsâ Hcp `mK¯p\n¶v asämcp `mK 
t¯¡v ]ZmÀ°§sf kwhl\w sN¿p¶Xn\p 
th≠ nbmWv ]cyb\hyhØ cq]s¸«n«pÅXv.   a\p 
jysâ ]cyb\ hyhØbpsS `mK§fmWv-- -

i)  lrZbw 

ii)  cIvXIpgepIfmb [a\nIÄ, kncIÄ, 
temanIIÄ. 

iii)  càw 

iv)  eknIm{Zhw 

 

hneyw lmÀhn 1578 - 1657 ImeL«¯nÂ 
Hcp Cw¥ojv ̀ njKzc\mbncp¶p. Ct±lamWv 
BZyambn cà]cyb\w, cà¯ns³d {]
tXyIXIÄ, lrZbw càs¯ ]¼psN¿ 
¶Xv F¶nhsb hniZoIcn¨Xv.  

 1628 Â hneywlmÀhn a\pjysâ cIvX ]cyb 
\w Is ≠¯p¶Xp hsc a\pjyicocw Hgp¡n 
Ãm¯ càw \ndª Hcp hkvXphmsW¶v  IcpX 
s¸«ncp¶p.

lrZbw 

a\pjylrZbw t]ioX´p¡fmÂ \nÀ½nXamb 
AIw s]mÅbmb AhbhamWv. CXn\v {XntImWm 
IrXnbmWv. lrZbs¯ s]mXnªv kwc£n¡m 
\mbn Cc«`n¯nIfpÅ s]cnImÀUnbw F¶ 
k©nbpw CXnÂ\n dªncn ¡p¶ s]cnImÀUnbÂ 
{Zhhpw D≠ v. lrZbt]inIÄ F¶ {]tXyI Xcw t]
inIÄ sIm ≠mWv lrZbw \nÀ½n¡s¸«ncn¡p¶Xv.
lrZb¯n\pÅnse `n¯nIÄ lrZbs¯ Bdn¡n 
fpIÄ sh³{Sn¡nfpIÄ F¶o \mev AdIfmbn 
Xncn¨ncn¡p¶p. lrZb¯ns³d heXp`mKw 
Aip²cIvXs¯ kzoIcn¨v ]¼v sN¿p¶p. 
F¶mÂ CSXp`mKw ip²càs¯ kzoIcn¨v ]¼v 
sN¿p¶p.

Bdn¡nfpIÄ 

I\w Ipdª  `n¯nIfpÅ taÂ AdIfmWv 
Ch. CâÀ Bdn¡pemÀ sk]väw F¶ `n¯n 
Bdn¡nfns\ CSXv, heXv AdIfmbn  thÀXncn 
¡p¶p. càs¯ kzoIcn¡p¶ AdIfmWv 
Bdn¡nfpIÄ. icoc¯nsâ hnhn[ `mK§fnÂ 
\n¶v kzoIcn¡p¶ Aip²cIvXs¯ DuÀ[z 
almkncbpw At[malmkncbpw tNÀ¶v hes¯ 
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lrZb¯nse kpjnc§Ä

hes¯ Bdn¡nfn\pw hes¯ sh³{Sn¡nfn    
\pw CSbnembn hes¯ Bdn¡ptem sh³{Sn¡p 
emÀ kpjnchpw CSs¯ Bdn¡nfn\pw CSs¯ 
sh³{Sn¡nfn\pw CSbnembn CSs¯ Bdn¡ptem 
sh³{Sn¡pemÀ kpjnchpw ImWs¸Sp¶p.

lrZb¯nse hmÂhpIÄ

aq¶v Zf§tfmSv IqSnb Hcp {XnZfhmÂhv 
hes¯ Bdn¡ptem sh³{Sn¡pemÀ kpjnc¯nÂ 
ØnXn sN¿p¶p. CXv hes¯ Bdn¡nfnÂ \n¶v 
hes¯ sh³{Sn¡nfnte¡v cIvX{]hmlw km[y 
am¡p¶p. F¶mÂ XncnsIbpÅ cà{]hmls¯ 
XSbp¶p. 

 c≠ v Zf§fpÅ Hcp ZznZfhmÂhv (an{SnÂ 
hmÂhv) CSs¯ Bdn¡ptem sh³{Sn¡pemÀ 
kpjnc¯nÂ ØnXn sN¿p¶p. CXv CSs¯ Bdn 
¡nfnÂ \n¶v CSs¯ sh³{Sn¡nfnte¡v cIvX{]
hmlw km[yam¡p¶p. F¶mÂ XncnsI bpÅ 
cIvX{]hmls¯ XSbp¶p

Bdn¡nfnÂ F¯n¡p¶p. c≠ v izmktImi§fnÂ 
\n¶v kzoIcn¡p¶ ip²càs¯ \mep izmk 

tImikncIÄ CSs¯ Bdn¡nfnÂ F¯n¡p¶p.

sh³{Sn¡nfpIÄ

lrZb¯nsâ Iogv `mK¯mbn ImWp¶ 
I«nIqSnb `n¯ntbmSv IqSnb AdIfmWv sh³ 
{Sn¡nfpIÄ. CâÀsh³{Sn¡pemÀ sk]väw 
F¶ `n¯n sh³{Sn¡nfns\ CSXv, heXv  AdI 
fmbnhn`Pn¡p¶p. sh³{Sn¡fpIÄ lrZb¯nÂ 
\n¶v càs¯ ]¼v sN¿p¶p. hes¯ sh³ 
{Sn¡nÄ Aip² cIvXs¯ izmktImi§fnÂ 
F¯n¡p¶Xn\mbn izmktImi [a\nbnte¡v 
]¼p sN¿p¶p. CSs¯ sh³{Sn¡nÄ ip² 
cIvXs¯ alm[a\nbnte¡v ]¼v sNbvXv AXnsâ 
imJIÄ hgn icoc¯nsâ hnhn[ `mK§fnÂ 
F¯n¡p¶p.

heXv G{Snbw

At[malmknc

{XnZfhmÂhv

heXv sh³{Sn¡nÄ

DuÀ[zalmknc

 Nn{Xw. 5.3 a\pjy lrZbw

alm[a\n

izmktImi[a\n
 CSXvizmk 
tImikncIÄ

CSXv 
G{Snbw

CSXv     sh³{Sn¡nÄ

ZznZfhmÂhv

lrZb t]in 

AÀ²N{µmImc 
hmÂhpIÄ
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 izmktImi [a\nbpsS Nph«nÂ ImWp¶ 
AÀ²N{µmImc hmÂhpIÄ hes¯ sh³{Sn 
¡nfnÂ \n¶v izmktImi [a\nbn te¡pÅ cIvX 
{]hmls¯ \nb{´n¡p¶p.  

 almkncbpsS Nph«nÂ ImWp¶ AÀ² 
N{µmImc hmÂhpIÄ CSs¯ sh³{Sn¡nfnÂ   
\n¶v alm[a\nbnte¡pÅ cIvX {]hmls¯        
\nb{´n¡p¶p.

lrZb¯nsâ {]hÀ¯\w

lrZb t]inIfpsS kt¦mNhpw hn{im´m 
hØ {]m]n¡epamWv lrZb¯nsâ {]À¯\
ImcWw. kt¦mNL«s¯ knkvtämÄ F¶pw hn{im 
´mhØbnse¯p¶Xns\ UbkvtämÄ F¶pw 
hnfn¡p¶p. 

 Bdn¡nfpIÄ càw sIm≠ p\ndbpt¼mÄ 
Ah hn{im´mhØbnembncn¡pw. (Bdn¡pemÀ 
UbkvtämÄ) CXn\ptijw  sh³{Sn¡nfpIÄ 
AhbpsS kt¦mNw hgn càs¯ alm[a\nbn 
te¡pw, izmktImi[a\nbnte¡pw XÅn hnSp¶p. 
(sh³{Sn¡pemÀ knkvtämÄ) 

 Bdn¡nfpIÄ kt¦mNn¡pt¼mÄ (Bdn¡pemÀ 
knkvtämÄ) cIvXw, ZznZf, {XnZf hmÂhpIÄ hgn 
sh³{Sn¡nfnte¡v XÅs¸Sp¶p. CXv sh³ 
{Sn¡nfpIsf hn{im´mhØbnse n̄¡p¶p. (sh³ 
{Sn¡pemÀUbkvtämÄ).
lrZbkv]µ\w

lrZb hmÂhpIÄ ASbp¶Xnsâ ^eambn 
lrZb¯n\pÅnÂ e_v, U¸v F¶o c≠ p i_vZ 
§Ä D ≠mIp¶p. km[mcW AhØbnÂ a\p 
jylrZb¯nsâ kv]µ\\nc¡v an\n«nÂ 72 {]m 
hiyamWv. lrZb¯nse khntijamb Hcp Iq«w 
t]inIfnÂ \n¶v Bcw`n v̈ aäv `mK§fnte¡v hym]n 
¡p¶ kzXkn²amb Hcp {]{InbbmWv lrZbkv]

µ\w.

cIvX¡pgepIÄ

aq¶v hyXykvXXcw cIvX¡pgpepIfmWv [a\n 

IÄ, kncIÄ,  temanIIÄ.

[a\nIÄ 

lrZb¯nÂ \n¶v icoc¯ns³d hnhn[ 

`mK§fnÂ càw F¯n¡p¶ IpgepIfmWv 

[a\nIÄ. alm[a\nbpsS imJIfmb Ch 

icoc¯nsâ hnhn[ `mK§fnÂ ip² cIvXw 

F¯n¡p¶p. (izmktImi[a\n Aip²càs¯ 

hln¡p¶hbmWv) alm[a\n hn`Pn¨v [a\n 

IÄ D ≠mIp¶p.  [a\nIÄ hn`Pn¨p ≠mIp¶ 

kqjvaamb IpgepIfmWv saäm[a\nIÄ. Ch 

hfsc sNdnb temanIIfnÂ Ahkm\n¡p¶p.

temanIIÄ  
cà¯nÂ\n¶v ]ZmÀ°§sf IeIfnÂ      

{]thin¸n¡p¶Xn\mbn IeIÄ¡p Npäpw Pmen 

Imcq]¯nÂ ImWs¸Sp¶ hfsc sNdnbcà 

IpgepIfmWv temanIIÄ.

kncIÄ 

icoc¯nsâ hnhn[ ̀ mK§fnÂ \n¶v cà s¯ 

lrZb¯nse¯n¡p¶ IpgepIfmWv kncIÄ. 

temanIIÄ Hcpan¨v tNÀ¶v D ≠mIp¶ kncIÄ 

IeIfnÂ \n¶pÅ Aip²cIvXw \o¡p¶p. 

Nn{Xw. 5.4   kncIÄ, temanIIfpw [a\nIfpw 

[a\n

knc

temanIIÄ

\n§fpsS kl]mTnIfnÂ NnecpsS 

icotcmjvamhv 10a.m, 1p.m, 4p.m F¶o 

kab§fnÂ \nco£n¨v tcJs¸Sp¯pI. 

hyXykvXkab§fnÂ DujvamhnÂ Fs´¦nepw 

hyXymkw \n§Ä¡v ImWm³ Ignbp¶pt≠ m?

{]hr¯n 5.2
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sNdnb kncmtemanIIÄ tNÀ¶p≠ mIp¶ henb 
kncIÄ DuÀ[zalmknc, At[ma-lmknc  F¶o 
IpgepIfnte¡v Xpd¡p¶p. izmktImi knc 
HgnsIbpÅ FÃm kncIfpw Aip²càw hln 
¡p¶hbmWv.

cIvXw 

icoc¯n\v Hcp B´cnI ]cnØnXn  \ÂIp¶ 
cIvXs¯ Pohsâ \Zn F¶p hnfn¡mw. ¹mkva 
F¶ {ZmhI`mKhpw Jccq]apÅ LSI§fmb 
càtImi§fpw tNÀ¶ kwtbmPI IebmWv 
cIvXw.

¹mkva

  cà¯nsâ {ZmhI`mKamb ¹mkvabnÂ 
Pew, ssPh ]ZmÀ°§Ä, AssPh ]ZmÀ° 
§Ä apXembh AS§nbncn¡p¶p. ¹mkvam 
amwky§fmb t¥m_penÂ  ({]Xntcm[ tijn¡v) 
ss^{_nt\mP³ (cIvXw I«]nSn¡m³) BÂ_p 
an³ (Pe¯nsâ Afhv {IaoIcn¡m³) F¶n 
hbmWv ¹mkvabnse {][m\ ImÀ_WnI ]ZmÀ 
°§Ä.

cIvXtImi§Ä 

¹mkvabnÂ kzX{´ambn HgpIn\S¡p¶ Acp 
WcàmWp¡Ä, tizXcàmWp¡Ä, t¹äveäpIÄ 

F¶nhbmWv càtImi§Ä. 

AcpWcàmWp¡Ä (Fcnt{XmsskäpIÄ)

hr¯, AhXemIrXnbnÂ, Unkv¡pIfpsS 
cq]apÅ tImi§fmWnh. {]mb]qÀ¯nbm 
Im¯ AcpW càmWpIÄ¡v aÀ½w Ds≠ ¦nepw,       
{]mb]qÀ¯nbmbhbv¡v aÀ½w ImWs¸Sp¶nÃ. 
AcpWcIvXmWp¡fnÂ lotamt¥m_n³ F¶ 
hÀ®hkvXp \ndªncn¡p¶p. Ch izk\hmXI 
§fpsS kwhl\w \S¯p¶p.

tizX cIvXmWp¡Ä (eqt¡msskäpIÄ)

hyàamb aÀ½apÅXpw IrXyamb BIrXn 
bnÃm¯Xpamb tImi§fmWnh. tizXcàm 
Wp¡Ä, icoc¯nÂ {]thin¡p¶ tcmKmWp¡sf  
\in¸n¡pIbpw Ahbvs¡Xnsc {]XnhkvXp¡Ä 
Dev]mZn¸n¡pIbpw sN¿p¶p.

t¹äveäpIÄ (t{Xmwt_msskäpIÄ)

Nne {]tXyIXcw henb tImi§fpsS hnLS \w 
aptJ\ D≠mIp¶ IrXyamb BIrXn bnÃ¯ cà 
tImi§fmWv t¹äveäpIÄ. cà \jvSw XSbp¶ 
Xn\mbn, càw I«n]nSn¡m³ Ch klmbn¡p¶p.

t¹äveäpIÄ
AcpWcIvXmWp¡Ä 

tamtWmsskäv\yqt{Sm^nÂ

enwt^msskäv  Cutbkvt\m^nÂ

t_tkm^nÂ

Nn{Xw 5.5 càtImi§Ä 

s]Âhnkv      

saUpe

tImÀsSIvkv

A{Uo\Â {K\vYn
hr¡m[a\n

hr¡mknc

hr¡

aq{X\mfn

aq{Xk©n 

aq{X\mfw

5.6.  a\pjysâ hnkÀÖ\ hyhØ

Nn{Xw 5.6 a\pjysâ hnkÀÖ\hyhØ

hnkÀÖ\ hkvXp¡Ä F¶v  hnfn¡s¸ 
Sp¶Xpw D]m]Nb {]hÀ¯\¯mÂ D≠ mIp 
¶Xpamb D]tbmKiq\yamb DÂ¸¶§sf \o¡w 
sN¿p¶ {]hÀ¯\amWv hnkÀÖ\w.
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IÄ ImWs¸Sp¶p. do\Â ]ncanUpIfnÂ do\Â 
]m¸nse  F¶ kpjnc§fp≠ v. Ch hr¡bpsS 
B´c `mK¯pÅ do\Âs]Âhnknte¡v Xpd 
¡p¶p. do\Â s]ÂhnknÂ \n¶mWv aq{Xhmln\n 
D ≠mIp¶Xv. 

 Hmtcmhr¡bpw Zie£¡W¡n\v s\t{^m 
WpIÄ F¶ LSI§Ä AS§nbhbmWv.

s\t{^mWnsâ LS\

Hmtcm hr¡bnepw Zie£¡W¡n\v s\ 
t{^mWpIÄ D≠ v. Ch hr¡bpsS LS\m]chpw 
[À½]chpamb ASnØm\ LSI§fmWv. Hmtcm 
s\t{^mWn\pw amÂ]nPnbÂ Im]vkyqÄ, hr¡m\m 
fnIÄ (bqdn\ns^dkv IpgÂ) F¶o c≠ p `mK§Ä   
D≠ v. 

amÂ]oPnb³ Im]vkyqÄ 

c≠ v ǹ̄ nItfmSv IqSnb _uam³kv Iym]vkqfpw  
t¥madpekv F¶p t]cpÅ càteman ImPmen 
Ibpw tNÀ¶XmWv amÂ]oPnb³ Im]vkyqÄ. 
hen¸wIqSnb A^câ v hr¡m[a\n IbpsS 

 \½psS icoc¯nse apJyhnkÀÖ\ Ah 
bh§fmWv hr¡IÄ. cà¯nsâ cmkLS\
sb icnbmb coXnbnÂ \ne\ndp¯m³ klmbn 
¡p¶Xn\mÂ hr¡Isf icoc¯nse apJy 
ckX{´PvR³ F¶p ]dbp¶p. 

hr¡bpsS _mlyLS\

apXpIphis¯ icoc`n¯ntbmSv tNÀ¶v \s« 
Ãn\v Ccp hi¯pambn Hcp tPmUn hr¡IÄ 
DZcmi b¯nÂ ØnXnsN¿p¶p. Im]vkyqe 
F¶ t\À¯ Hcp BhcWw hr¡sb s]
mXnªncn¡p¶p. ]pdw `mKw D¯ehpw DÄhiw 
AIt¯¡v AhXehpambn Hcp Aachn¯nsâ 
BIrXnbmWv hr¡bv¡v. AIt¯¡v Ipgnª 
DÄhi¯mbn do\Â sslekv F¶ `mKap≠ v. CXp 
hgnbmWv aq{X\mfn F¶      t]io \nÀ½nX IpgÂ 
DÂ`hn¡p¶Xv. c≠ v aq{X  \mfnIfpw aq{Xs¯ 
tiJcn v̈ \ndp¯m³ IgnhpÅ CemkvXnIXbpÅt]
inIÄ sIm≠ v \nÀ½n¡s¸« aq{X k©nbnÂ 
Xpd¡p¶p. aq{Xk©nbnÂ \n ¶p    ≠mIp¶ aq{X\

mfw aq{Xs¯ icoc¯nÂ \n¶v      ]pdwXÅp¶p. 

hr¡bpsS B´cLS\ 

hr¡bpsS Ccp≠  \ndt¯mSpIqSnb _mly 
`mKs¯ do\Â tImÀs«Ivkv F¶pw Cfw \ndapÅ 
B´c`mKs¯ do\Â saUpÃ F¶pw ]dbp¶p. 
do\Â saUpÃbnÂ do\Â ]ncanUpIÄ F¶ apg 

Nn{Xw 5.7 hr¡bpsS s\SpsI tOZn¨LS\

s]Âhnkv

tImÀsSIvkv

hr¡    
Im]vkyqÄ

hr¡tImfw

saUpedn ]ncanUv

Imenkv 

hr¡m [a\n

hr¡mknc

aq{X\mfn

t{]mIvknaÂ 
Npcp ≠ 
IpgÂ

Kvtfmadpekv

UnkväÂ Npcp ≠IpgÂ

tiJcW \mfn

sl³enbpsS 
hfhv

_uam³kv  
Iym]vkqÄ

Nn{Xw 5.8 s\t{^m¬ 
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imJIfmb càtemanIIfpsS Hcp Iq«amWv 
t¥madpekv. t¥madpeknÂ \n¶v CSp§nb C^câv 
hr¡m[a\nI D ≠mIp¶p. CXv s\t{^mWnsâ aäp 
`mK§Ä¡v Npäpw temanImPmenIbmbn ]ncnªv 
InS¡p¶p. _uam³kvIym]vkqfn\pÅnemWv 
t¥madpekv ImWs¸Sp¶Xv. 

bqdn\ns^dkv IpgepIÄ ( hr¡m\mfnIÄ) 

_uam³kvIym]vkqfnÂ \n¶v hr¡m\m fnIÄ  
(bqdn\ns^dkv IpgepIÄ) Bcw`n¡p¶p. CXv 
XpS¡¯nÂ NpcpfpIfpÅ t{]mIvknaÂ I¬ 
heyq«Uv IpgÂ; \SphnÂ U BIrXnbnepÅ  
sl³enbpsS hfhv Ahkm\w NpcpfpIfpÅ 
UnkväÂ I¬heyq«Uv IpgÂ F¶n§s\ aq¶p 
`mK§fmbn ImWs¸Sp¶p. UnkväÂ I¬heyq«Uv 
IpgÂ tiJcW\m fnbnÂ Ahkm\n¡p¶p.     
tiJcW\mfnIÄ do\Â ]ncanUpIfnÂ do\Â ]m 
¸neIfmbn Xpd¡p¶p. s\t{^mWpIÄ cIvXs¯ 
Acn¨pamän aq{Xw D≠ m¡p¶p.

5.7  LS\bpw {]hÀ¯\hpw    
  X½nepÅ _Ôw

{]hÀ¯\s¯ ASnØm\am¡n Hmtcm 
Ahbh¯ntâbpw LS\bnÂ A\ptbmPyamb 
cq]amäw D ≠mIp¶p. AXpsIm≠ v Hcp {]tXyI 
[À½w \nÀÆln¡p¶ {]tXyILS\ hfsc                    
A\pIqeamWv. AXn\mÂ LS\bpw [À½hpw 
]ckv]c ]qcIambncn¡p¶p. hnhn[ kkvX\n 
IfpsS ap³ImepIÄ Npäp]mSpIÄ¡\p kcn¨v 
hnhn[ [À½§Ä sN¿p¶Xn\pw tbmPn¨coXnbnÂ 
cq]amäw kw`hn¨hbmWv. DZmlcW¯n\v   FÃm 
IticpInIfnepw {]tXyIn¨v FÃmkkvX\n 
Ifnepw ap³ImepIÄ¡v s]mXphmb Hcp \nÀ 
½mWcoXn ImWp¶p. kkvX\nIfpsS ap³Imen\v 
taÂssI, ssI¯≠ v , ssI¡pg, ssI¸¯n, 
hyXykvXhncepIÄ F¶n§s\ 5 `mK§Ä D≠v. 
F¦nepw Cu `mK§sf hyXykvX P´p¡Ä 
hyXykvX coXnbnÂ D]tbmKn¡p¶p.  

i)  a\pjy³ hkvXp¡sf ]nSn¡p¶Xn\pw 
FgpXp¶Xn\pw kwKoX D]IcW§Ä 
ssIImcyw sN¿p¶Xn        \pw ap³ ImepIÄ 
D]tbmKn¡p¶p. aäv hncepIfnÂ \n¶v 
hyXykvXamb XÅhncemWv taÂ¸dª 
tPmenIÄ sN¿m³ a\pjys\ {]m]vX\m 
¡p¶Xv. 

ii)  IpXnc AXnsâ ap³ImepIÄ D]tbmKn¨v 
HmSp¶p. 

iii)  Fen, s]cp¨mgn F¶oPohnIÄ \ne¯v 
amf§Ä D ≠m¡m³ ap³ ImepIÄ D]tbm 
Kn¡p¶p. 

iv)  Pndm^pIÄ AhbpsS \o ≠pXSn¨ kpµ 
camb ap³ImepIÄ D]tbmKn¨v Dbcw 
IqSnb kky§fnÂ \n¶v CeIsf F¯n 
¸nSn¡p¶p. 

v)  Ipc§v ap³ImepIÄ D]tbmKn¨v hr£§ 
fpsS Hcp imJbnÂ \n¶v asäm¶nte¡v 
NmSp¶p. 

  vi)  XnanwKew AXnsâ ap³ImepIsf \o´m 
\pÅ Xpgbmbn D]tbmKn¡p¶p. 

Nn{Xw 5.9 IticpInIfpsS ap³ssIIfpsS 
ASnØm\ coXnIÄ

a\pjy³ Xhf hÆmÂ ISÂ]¶n IpXnc

hnkÀÖ\mhbhw ]pdwXÅs¸Sp¶Xv hnkÀPy hkvXp¡Ä

hr¡IÄ bqdn³ (aq{Xw) 
ss\{SP³ AS§nb hnkÀPy hkvXp¡fmb 
bqdnIv BknUv, {Inbmän\n³ apXembh

izmktImi§Ä \nizmkhmbp    ImÀ_¬ ssUHmIvsskUv, Pe_mjv]w

Xz¡v hnbÀ¸v    A[nIapÅ Pehpw ehW§fpw

{][m\s¸« hnkÀÖyhkvXp¡fpw Ahsb ]pdwXÅp¶ hnkÀÖ\ Ahbh§fpw XmsgbpÅ 
]«nIbnÂ ImWn¨ncn¡p¶p.
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5.8 P´p¡fpsS kz`mh§Ä 
Hcp Pohn¡v AXnsâ ]cnØnXnbnse D±o]\ 

§Ä¡v A\pkcn¨v {]XnIcn¡p¶Xn\pÅ A 
\pIqe\s¯ kz`mhw F¶v \nÀÆNn¡mw. D±o 
]\§Ä Nnet¸mÄ Blmc¯nsâ KÔwt]mse 
hfsc \nÊmcambncn¡mw. ]cnØnXnbnse D±o 
]\§sf \mUohyhØa\Ênem¡n CXpambn _
Ôs¸« hnhc§Ä ssIamdpt¼mÄ A\pIqe {]
XnIcW§Ä Bcw`n¡p¶p. CXmWv Hcp {]tXyI 
kz`mhambn ImWs¸Sp¶Xv.

kmaqlnIkz`mhw 

kz`mhw P\vakn²amb {]{Inbbpw (Po\p IÄ 
kzm[o\n¡p¶p), ]-T\w hgnIn«p¶ A\p`h§ 
fpamWv (A\p`h§fneqsS t\SnsbSp¡p¶Xv) 

P´p¡Ä X½nepÅ kmaqlnI _Ôs¯ 
Cw{]nânwKv F¶v hnfn¡p¶p. amXm]nXm¡fpw 
Ipªp§fpw X½nepÅ _Ôs¯ ^oenbÂ 
Cw{]nânwKv F¶phnfn¡p¶p. Nnekab§fnÂ 
Hcp {]tXyI PmXnbnÂs¸« Pohnsb asämcp {]
tXyI PmXnbnÂs¸« c£IÀ¯mhv hfÀ ¯p¶Xv 
\ap¡v Is ≠¯m³ Ignbpw (DZm : Ipbnensâ 
Ipªns\ Im¡ kz´w Ip«nÂ h¨v Blmcw      
\ÂIn hfÀ¯p¶p). C¯cw kz`mh hntijs¯ 
t{Imkv t^mkvädnwKv F¶p]dbp¶p. 

 kaqlambn Pohn¡p¶ hnhn[ Xcw {]mWn 
IÄ, aÕy§Ä, ]£nIÄ, kkvX\nIÄ F¶nh 
kaql¯nse aäv AwK§fpambn Bib hn\n 
ab¯neqsS hnhc§Ä ssIamdp¶p. DZmlcW 
¯n\v kkvX\nIfpsS kaql¯nÂ Nne AwK§Ä 
ImhÂ¡mcmbn hÀ¯n¡p¶p. 

 Hcp B\¡q«¯nÂ FÃmbvt¸mgpw Hcp 
apXnÀ¶ s]¬ B\ aäpÅhsb \bn¡p¶p. 

iàcmb B¬ B\IÄ B\¡p«¯n\p Npäpw,  
B\¡p«nIfpw aäv s]¬ B\Ifpw Ip«¯nsâ 
a[y`mK¯mbpw k©cn¡p¶p.

ssewKnI kz`mhw

]¦mfnIÄ ]ckv]ctam AsÃ¦nÂ Häbv 
t¡m {]ZÀin¸n¡p¶ t{]cnX{]{Inbbpw 
ssewKnImIÀjWhpw sIm≠v hn]coXenw 
K¯nepÅ  PohnIÄ ]ckv]cw ASp¯p 
hcp¶p. {]Xypev]ZmI ImeL«¯nÂ D≠ m 
Ip¶ ZznXob ssewKnI kz`mh§Ä ssewKnI  
{]Xypev]mZ\¯n\p th ≠n c≠ p enwK¯nÂs¸« 
PohnIsf ASp¸n¡p¶p. 

skIvjzÂ Cw{]n³dnwKv (ssewKnI kz`mhnI 
kz`mhw)  

Hcp hÀ¤¯nÂs¸« Pohn AXnsâ kz´w 
hÀ¤¯nÂs¸« FXnÀ enwK¯nepÅ Pohn¡v 
t\sc ssewKnI  kz`mhw {]ISam¡p¶Xns\ 
skIvjzÂ Cw{]n³dnwKv F¶p ]dbp¶p. CW 
tNtc≠  ImeL«¯nÂ P´p¡Ä ssewKnI {]
hWXbpÅ CWIfpambpw kz´wenwK¯nÂs]« 
aäv AwK§fpambpw Bib hn\nab¯n\p th≠n  
kqN\IÄ ]pd s¸Sphn¡p¶p. Hcp enwK¯nepÅ 
Pohn¡v  FXnÀ enwK¯nepÅ PohntbmSv tXm¶p¶ 
BIÀjWs¯ tImÀ«vjn¸v knKv\enwKv, F¶p 
]dbp¶p. an¡hmdpw tImÀ«vjn]v knKv\epIÄ 
Hcp hÀ¤¯n\p am{Xw a\ÊnemIp¶Xn \mÂ 
P´p¡fpsS CW tNcenÂ D≠ mImhp¶ A]m 
IXIÄ Hgnhm¡m³ CXp klmbn¡p¶p.  
amXr]nXrkwc£Ww 

Ipªp§fpsS \ne\nev]n\pÅ km[yX 
hÀ²n¸n¡p¶Xn\pw AXphgn {]Xypev]mZ¯n sâ 
hnPbw hÀ²n¸n¡p¶Xn\pambn amXm ]nXm¡Ä 

Nn{Xw 5.10 tX\o¨ 

Nn{Xw 5.11 amXr]nXrkwc£Ww B\IfnÂ
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\S¯p¶ GXv {iat¯bpw amXr ]nXrkwc£Ww 

F¶p ]dbmw. amXm]nXm¡Ä Ipªp§sf 

{i²n¡p¶Xns\m¸w DbÀ¶ t]mjWw e`y 

am¡p¶p. i{Xp¡fnÂ \n¶v kwc£n¡p¶p, 

hnPbIcamb Hcp PohnXw \bn¡m³ Ahsc      

{]m]vXcm¡p¶p. 

 Ipªn\v ape¸mÂ \ÂIp¶Xpw Ipªp§sf 

CcIfm¡m³ {ian¡p¶ i{Xp¡tfmSv iucyw 

{]ISn¸n¡p¶Xpw amXr ]nXr kwc£W¯n\v 

DZmlc§fmWv. Ipªp§Ä kzbw Blmcw 

Is≠ ̄ n Bhiym \pkcWw t]mjWw \S¯n 

bmepw NnehÀ¤§Ä amXr ]nXr kwc£Ww XpS 

cmdp ≠ v. 
5.9 PohnIfpsS kz`mhcoXnIsf Ipdn¨pÅ   
       Hcp KthjIsâ hkvXpXm]T\w

Xangv\m«nse {]apJ kÀÆIemimeIÄ \S 

¯nb KthjW ]²XnIfneqsS Is≠  ̄ nb 

hnhn[ kmlNcy§fnÂ PohnIfpsS kz`mh 

coXnIÄ.

 Gjy³ B\IfpsS kwc£W tI{µw, ]

cnØnXn imkv{X¯nsâ tI{µw, _mw¥qcnse 

C´y³ imkv{XkwLS\ F¶nhnS§fnembn 

sN¶mbvIfnÂ \S¯nb ]T\¯neqsS Acp¬ 

sh¦n«cma³ X¿mdm¡nb teJ\¯nsâ  ]IÀ¸v.

 {io Acp¬ sh¦n«cma³ F¶ KthjIt\mSv 

IS¸mSv.

Gjy³ Im«p\mbvIÄ (XangnÂ-sN¶mbv) 
km[mcWambn tZmÄkv F¶phnfn¡p¶-Iyqh³ 
BÂss]³kv  Xangv\mSv \oeKncnbnse apXp asse 
h\yPohn kwc£W tI{µ¯nÂ Pohn¡p¶ hwi 
\mi `ojWnbpÅ Hcp P´phÀ¤amWv Gjy³ Im«v 
\mbv¡Ä (sN¶mbv) Iyqh³ BÂss]³kv.

8 apXÂ 10 hscbpÅ sN¶mbv Iq«¯nÂ {]m 
btadnb s]¬ \mbv¡Ä, B¬\mbv¡Ä Ip«nIÄ 
F¶nhÀ AS§nbncn¡p¶p. kmw_À am\pIsf     
t]mepÅ henb CcIsf sImÃpt¼mgpw hen¨v 
\o¡pt¼mgpw sN¶mbv¡q«¯nse AwK§Ä ]
ckv]cw klIcn¡p¶p. kwLmwK§Ä amwkw 
]¦phbv¡p¶ {]hWX Im«mdp≠ v. F¦nepw 
Cãs¸« amwkw e`n¡p¶Xn\mbn  Ch¡nSbnÂ 
apcÄ¨ D ≠mIp¶p. BZyw amwkw FSp¡m\p 
Å AhImiw Ipªp§Ä¡mWv. XpSÀ¶v               
{]mbamb B¬ \mbv¡Ä amwkw `£n¡p¶p. aäv 
apXnÀ¶ \mbv¡fpw hbÊmb s]¬\mbv¡fpw 
km[mcWbmbn Ahkm\amWv `£n¡p¶Xv. 

sN¶mbv¡Ä Ipªp§sf hfscb[nIw 
kwc£n¡p¶p. i{Xp¡fmb ]pÅn¸pen , 
IgpX¸pen F¶nhbnÂ \n¶v Ipªp§sf 
kwc£n¡m\mbn Ch CSbv¡nsS Xmhfw am 
dp¶p. 

 • Hcp Ddp¼v hcnbneqsS, Ddp¼pIsf 
sImÃmsX hncÂ D]tbmKn¨v Hcp hc C«v 
XSÊw D≠ m¡pI.

 • Ddp¼pIfpsS kz`mhw \nco£n¨v Ah 
hgn amdn t]mIp¶pt≠m, {IawsXän 
k©cn¡p¶pt≠ m F¶v a\Ênem ¡pI.

 • Ipd¨v kabw \nco£n¨v Ah. ho ≠pw 
hgn ]p\:{IaoIcn¡p¶pt ≠m F¶p a\
Ênem¡pI. Ddp¼pIfpsS kz`mhs¯ 
Ipdn¨v HcphniZmwiw X¿mdm¡n 
kaÀ¸n¡pI.Nn{Xw. 5.12  sN¶mbv¡Ä

hkvXpXm]T\w
 • A]cnNnXtcm, aäv \mbv¡tfm \n§fpsS 

hmkØe¯v {]thin¨mÂ Bhmk ]cn[n 
bnse B[n]Xyw \ne\nÀ¯m\mbn \n§fpsS 
hfÀ¯p \mbv¡fpsS kz`mh¯nep ≠mIp¶ 
amäs¯ Ipdn¨v Hcp ]T\w \S¯pI..

{]hr¯n 5.3
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 amXrIm aqey\nÀ®bw
hn`mKw - A

1.- k-kvX-\n-I-fpsS {][m\s¸« khn-ti-j-Xs-b sXcsªSps¯gpXpI.

 i) \mev Ad-I-fpÅ lrZbw    ii) ap³Im-ep-Ifpw ]n³Im-ep-Ifpw 

 iii) kvX-\-{K-Ùn-IÄ     iv) ]n³`m-K¯p ImWp¶ hmÂ

2.- amw-k-t`m-Pn-I-fnÂ amwkw ISn-¨p-ap-dn-¡m³ klm-bn-¡p¶ ]Ãp-IÄ

 i) D-fn-]-Ãp-IÄ  ii) tIm-¼Ãv   iii) A-{K-NÀÆ-W-§Ä  iv) NÀÆ-W-§Ä

3.- s\-t{^m-Wn-epÅ sl³en-bpsS hfhv hr¡-bn-epÅ Pes¯ ho ≠pw BKn-cWw sN¿p-¶-Xn\p klm-bn-
¡p-¶p. Xmtg ]d-bp-¶-h-bnÂ GXp Pohn-¡mWv Pew kw`-cn-¡p-¶-Xn-\p-th≠ n \of-apÅ sl³en-bpsS 
hfhv ImW-s¸-Sp-¶-Xv.

 i) {[p-h-¡-cSn  ii) H-«Iw   iii)X-hf   iv)Xn-anw-Kew

4.- k-kvX-\n-I-fnÂ tcmK-{]-Xn-tcm[ iàn \ÂIp¶ cà-tImiw GXv?

 i) {]m-b-]qÀ¯n-bm-Im¯ Acp-W-c-àm-Wp-¡Ä ii)-tiz-X-c-àm-Wp-¡Ä  

 iii) -t¹-äv-e-äp-IÄ     

5.- A-S-bm-f-s -̧Sp-̄ m¯ kkvX-\n-bpsS cà-̄ n-sâ-ssÉUpw D -̀b-Po-hn-bpsS ssÉUpw X¶n-«p≠- v. Xmtg 
X¶n-cn-¡p-¶-h-bnÂ GXns\ \nco-£n-̈ m-emWv Cu hyXymkw I≠ p-]n-Sn-¡m³ klm-bn-¡p-¶-Xv _______

 i) \ndw      ii) BÀ.-_n.kn bpsS {]IrXw  

 iii) tiz-X-c-à-Wp-¡-fpsS {]IrXw   iv) ¹mkva-bpsS LS-I-§Ä

6.- sk-Ãp-tem-knsâ Zl-\-¯n\v skÃp-tekv F¶ cmkmán klm-bn-¡p-¶. Nne kkvX-\n-IÄ _mIvSo-cn-b-
bp-ambn Hcp ]¦m-fnXzw D ≠m¡n Blm-c-¯n-epÅ skÃp-tem-kns\ Zln-¸n-¡p-¶p.-Xmtg ]d-bp-¶-h-bnÂ 
GXp kkvX-\n-I-fn-emWv CXv ImW-s¸-Sp-¶-Xv _______

 i) k-ky-t`m-Pn-IÄ  ii) amw-k-t`m-Pn-IÄ  iii) kÀÆ-t`m-Pn-IÄ  iv) c-à-t`m-Pn-IÄ

7.- FÃm kkvX-\n-Ifnepw ap³Im-ep-IÄ¡v s]mXp-hmb Hcp \nÀ½m-W-L-S\ ImWp-¶p. F¶mÂ Cu `mK-
§sf hyXyØ P´p-¡Ä hyXykvX coXn-bnÂ D]-tbm-Kn-¡p-¶p. CXns\  ______F¶p ]d-bp-¶p.

 i) k-a-PmX Ah-b-hw (Homologus Organ) ii) [À½-¯nÂ kmay-apÅ Ah-b-hw (Analog Organ)

 iii) ]cn-injvS Ah-bhw   iv){]-Y-anI Ah-Ø-bn-epÅ Ah-b-hw (Rudimentary Organ)

8.- kv]Ài\ t_m[-apÅ \o -≠tcm-a-§Ä ImW-s¸-Sp-¶-Xv _______
 i) h-ÆmÂ   ii) B\    iii) am³    iv) ]q¨

9.- B-\-bpsS sIm¼p-IÄ cq]-amäw h¶  _______-B-Wv.

10.- \mev Ad-I-tfm-Sp-Iq-Snb Bam-i-b-apÅ arKs¯ Xnc-sª-Sp¯v Fgp-XpI

  i) B\  ii) tUmÄ^n³,  iii) am³,   iv) Iw-Kmcp

11.- a-\p-jysâ km[m-cW icoc Dujvamhv

 i) 98.4-þ98.60F  ii) 96.6-þ96.80F   iii) 94.4-þ98.60F  iv) 98.4-þ99.60F



A
²

ymb
w 

5

92 93

kkvX\nIsf¡pdn¨v Hcp {]mXn\n[y ]T\w

12.- an-{SÂ hmÄhv _______-\n-S-bnÂ ImW-s¸-Sp-¶p.

 i) h-es¯ Bdn-¡n-fn\pw hes¯ sh³{Sn-¡n-fn\pw  ii)C-SXp Bdn-¡n-fn\pw CSXp sh³{Sn-¡n-fn\pw 
iii) h-eXp sh³{Sn-¡n-en\pw izmk-tIm-i-[-a-\n¡pw  iv) C-Ss¯ sh³{Sn-¡n-fn\pw alm-[-a-\n-¡pw

13.- {]-kvXm-h\ (A) : k-kvX-\n-I-fpsS lrZ-bs¯ t]io \nÀ½n-X-amb lrZbw F¶p-]-d-bp-¶p. ImcWw (B): 
kkvX-\n-IfnÂ lrZ-b-an-Sn¸v Hcp {]tXy-I-Xcw t]in-IfmÂ \nb-{´n-¡-s¸-Sp-¶p.

 i) ‘A’ bpw ‘R’ icn-bmWv  ‘R’ þ‘A’ sb hnh-cn-¡p-¶p.

 ii) ‘A’ bpw ‘R’ icn-bmWv F¶mÂ ‘R’þ‘A’ sb hnh-cn-¡p¶nÃ.

 iii) ‘A’ am{Xw icn F¶mÂ ‘R’ sXämWv 

 iv) ‘A’ sXämWv F¶mÂ ‘R’ icn-bm-Wv.

14.- Xmtg sImSp-¯n-cn-¡p¶ hn`m-K-¯nÂ H¶v kkvX\n AÃ. B hn`m-Ks¯ Xnc-sª-Sp¯v Fgp-XpI

 i) tUmÄ^n³, ISÂ]-ip (Walrus),- ap-Å³ ]¶n, apbÂ, hÆmÂ  ii) B-\,-]-¶n,-Ip-Xn-c,-I-gp-X,-Ip-c§v

 iii) avfm-hv, am³,-]-ip,-F-cp-a,-I-dp-¯-am³    iv) \m-b,-]q¨,-ap-Xe,knw-lw,-]pen

15.- k-kvX-\n-I-fpsS _mly NÀ½-¯nÂ ImW-s¸-Sp-¶Xv

 i) -tcm-a-§Ä,-]-cp-¡³ tcmaw,-ap-Åp-IÄ   ii) tcm-a-§Ä,-\-J-§Ä,-h-fª IqÀ¯ \J-§Ä

 iii) tcma-§Ä,-\-J-§Ä,-sIm¼v   iv) tcm-a-§Ä,-\-J-§Ä,-sN-Xn-ep-IÄ

16.-]-c-kv]c _Ô-¯nsâ ASn-Øm-\-¯nÂ \nc-¯pI

 Xnanw-K-ew-: ^vfn-¸-dp-IÄ : hÆmÂ : –––––––––––––
17.-]q-cn-¸n-¡pI

 AcpW càm-Wp-¡Ä : -Hm-Ivkn-Ps\ hln-¡p¶p : tizXc-àm-Wp-¡Ä : –––––––––––––
18.-cq-]m-´-c-¯nsâ ASn-Øm-\-¯nÂ tPmUnI-fm-¡pI

 Dfn-¸-Ãv : B-\-bpsS sIm¼v ; -ap-Å³ ]¶n-bpsS apÅv : –––––––––––––

1.- k-kvX-\n-I-fpsS c≠ v ASn-Øm\ kzm`m-h-§sf Fgp-XpI

2.- Xmtg ]d-bp¶-hbv¡v Hmtcm-¶n\pw c≠ v DZm-l-cWw hoXw Fgp-XpI. 

 i) A-b-hn-d-¡p¶ P´p-¡Ä ii) I-S-enÂ hkn-¡p¶ Pohn-IÄ

3.- GXp Xc-¯n-epÅ Z´-{I-ao-I-c-W-amWv kkvX-\n-I-fnÂ ImW-s¸-Sp-¶Xv?B\-bpsS sIm¼p-IÄ 

GXnsâ cq]-am-ä-am-Wv.?

4. acp-`q-anbnÂ Pohn-¡p-hm³ tbmPn-¡p¶ hn[-¯nÂ H«-I-§-fnÂ ImWp¶ \mev A\p-Iqe-\-§Ä 

GsXÃmw?

5. -{]-Xn-[z-\n-bn-eq-sS-bpÅ Øm\ \nÀ®bw F¶mÂ F´v?{]Xn-[z-\n-bn-eqsS Øm\ \nÀ®bw \S-¯p¶ 

Pohn¡v Hcp DZm-l-cWsagp-XpI

6. -k-kvX-\n-I-fpsS lrZ-b-¯nÂ ImW-s¸-Sp¶ hmÄhp-I-tfbpw AXv FhnsS ImWs¸-Sp¶p F¶pw Fgp-

XpI?

7.- k-kvX-\n-I-fnse [a-\n¡pw kncbv¡pw DÅ hyXym-k-§Ä Fgp-XpI?

hn`mKw - B
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8. ¹mkva-bnÂ ImWp¶ \mev ¹mkvam t{]m«o-\p-Isf Fgp-Xp-I.- A-Xnsâ [À½-§-sf-¡p-dn¨v Ipdn-s¸-gp-

XpI?

9.- GXp cà-tIm-i-¯n-emWv tImi-tI{µw CÃm-¯Xv? A{]-Imcw ImWp-¶-Xp-sIm≠ v D]-tbm-K-sa´v?

10.- càw I«-]n-Sn-¡m³ Imc-W-amb t{]m«o-\n-sâbpw cà-tIm-i-§-fp-sSbpw t]scgpXpI?

11. i) hr¡-I-fpsS LS-\m-]-chpw [À½-]-c-hp-amb ASn-Øm\ LSIw GXv?

 ii) aq{Xw IS-¶p-h-cp¶Xv A\p-k-cn¨v hnkÀÖ\ hyh-Ø-bpsS `mK-§sf {Iao-I-cn¡pI  

   (aq{X \mfn,-  aq{X\mfw, hr¡, aq{Xk©n.)

12.- k-kvX-\n-I-fpsS cà ]cy-b-\s¯ kqNn-¸n-¡p¶ {]hm-l-NmÀ«ns\ \nco-£n¡pI.

Xmtg X¶n-«pÅ cà-Ip-g-ep-I-fnÂ A, B, C, D -sb -Xnc-sª-Sp¡pI.

i) izm-k-tImi knc  ii) alm knc  iii) izm-k-tImi [a\n  iv)a-lm-[-a\n

P, Q, R, S amXr-I-I-fnÂ icn-bmb tPmUnsb Xnc-sª-Sp¯v Fgp-XpI

a)  P&Q=ip²o-I-cn¨ R&S ip²o-I-cn-¡m¯

b)  P&Q=ip²o-I-cn-¡m¯ R&S ip²o-I-cn¨

c)  FÃmw ip²o-I-cn-¨Xv

d)  FÃmw ip²o-I-cn-¡m-¯Xv

13.- Xm-tg-s¡m-Sp-¯n-cn-¡p¶ `mKs¯ hmbn-¡pI

 an¡-hmdpw Iti-cp-In-I-fnÂ ]Ãp-I-tfm-Sp-Iq-Snb XmSn FÃp-IÄ ImW-s¸-Sp-¶p. XmSn FÃp-I-fnÂ Z´-
§Ä ASp-¡n-bn-cn-¡p-¶-Xns\ Z´{I-ao-I-cWw F¶p-]-d-bp-¶p.

 I-ti-cp-In-I-fnÂ ImWp¶ hnhn[ Z´-§-fmWv. 1)- D-fn-]Ãv 2)- tIm-¼Ãv 3)- A{KNÀÆ-W-§Ä 4)- NÀÆ-W-
§Ä. Ch ISn-¡p-¶-Xn\pw Ac-bv¡p-¶-Xn\pw Iodn-ap-dn-¡p-¶-Xn\pw Nh-bv¡p-¶-Xn\pw Ac-bv¡p-¶-
Xn\pw klm-bn-¡p-¶p. tIm¼-Ãv amwkt`m-Pn-I-fnÂ \¶mbn hfÀ¨ {]m]n-¨n-cn-¡p¶p.F-¶mÂ kky-
t`m-Pn-I-fnÂ \¶mbn hfÀ¨ {]]n-¡mXtbm CÃmXn-cn-¡p-Itbm sN¿p-¶p.

izmk-tImiw

ico-c-`m-K-§Ä

lrZbw

AP

B

R

CQ

D

S
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kkvX\nIsf¡pdn¨v Hcp {]mXn\n[y ]T\w

Xmtg sImSp-¯n-cn-¡p¶ tNmZy-§Ä¡v D¯-c-sa-gp-XpI

i) X-h-f-bnÂ taÂXm-Sn-bnse ]Ãp-I-sfÃmw Hcp t]mse Ccn-¡p-¶p.-F-¶mÂ a\p-jcnÂ Ch hyXym-k-
ambn ImWp-¶p. a\p-jy-cnÂ ImWp¶ Z´-{I-ao-I-c-W-s¯.........-F¶p ]d-bp-¶p.

 a) -k-am-\-amb Z´-\n-c (Homodont)  b)H-cp-t]m-es¯ Z´-\n-c (Isodont) 

 c)hy-XykvX Z´-\n-c (Hetrodont)  d)IqÀ¯ Z´-\n-c (Acrodont)

ii) Hcp kkvX-\n-bpsS Z´-kq{Xw CXmWv =2023/1023. CXnÂ GXp Z´-amWv CÃm-¯Xv?

 a) D-fn-]Ãv   b) tIm-¼Ãv   c) -A{KNÀÆWw   d)- NÀÆ-W-§Ä

14.-k-kvX-\n-I-fpsS lrZ-b-hmÄhp-ambn _Ô-s¸«v hn«p-t]mb `mK-§sf ]qcn-¸n-¡pI.

hmÄhp-IÄ Øm\w [À½w 

ZznZf hmÄhv

AYhm -an-{SÂ hmÄh

CSs¯ Bdn-¡n-fnÂ \n¶pw CSs¯ sh³{Sn-¡n-fn-
te¡v cà-{]-hmlw km[y-am-Ip-¶p. F¶mÂ Xncn-
tI-bpÅ cà-{]-hm-ls¯ XS-bp¶p

heXpBdn-¡n-fn\pw heXp 
sh³{Sn-¡n-fn\pw CSbnepÅ 
kpjn-c-¯nÂ 

heXp Bdn-¡n-fn\pw heXp sh³{Sn-¡n-fn\pw CS-
bnÂ DÅ cà {]hm-ls¯ \nb-{´n-¡p-¶p

alm-[-a\n hmÄhv
alm-[-a-\n-bpsS Nph-«nÂ 
ImWp¶p

AÀ²-N-{µm-Imc 
hmÄhv

heXp sh³{Sn-¡n-fn\pw izmk-tImi [a-\n¡pw 

CS-bnÂ DÅ cà{]hm-ls¯ \nb-{´n-¡p¶p

15.- hn-hn[ kml-N-cy-§-fp-ambn CW§n Pohn-¡p-hm³ th≠ n Pohn-I-fnÂ Pohn-X-co-Xn-bnepw Blm-c-co-Xn-
bnepw icoc LS-\-bnepw ImWp¶ GsXmcp amä-t¯bpw A\p-Iq-e-\-§Ä F¶p ]d-bp-¶p. Hmtcm 
kkvX-\n¡pw t\sc sImSp-¯n-cn-¡p¶ A\p-Iq-e-\-§Ä tbmPn-¨-Xns\ Xncn-¨-dn-bp-I.

 i) - Xn-anw-Kew/tUmÄ^n³ apX-emb kap-{Z-Pe kkvX-\n-I-fnÂ ico-c-Xm-]-\n-esb kwc-£n-¡p-¶-Xn\v 
(Xm-Sn-sb-Ãp-IÄ _eo³ t¹äp-I-fmbn cq]w amäw {]m]n-¨n-cn-¡p¶p/ap³Im-ep-IÄ Xpg-I-fmbn cq]-amäw   
{]m]n-¨n-cn-¡p¶p/NÀ½-¯n-\-Sn-bnÂ sImgp¸v kw`-cn¨p h¨n-cn-¡p-¶p.

 ii) h-ÆmÂ Blm-c-¯nsâ Dd-hnSw I≠ p-]n-Sn-¡p-¶-Xv(-ap³ssI-IÄ Nndp-I-I-fmbn cq]-amäw {]m]n-¨n-cn-
¡p¶p/Imep-IÄ D]-tbm-Kn¨v Xe-Io-gmbn InS-¡p¶p/i_vZ-§Ä ]pd-s¸-Sp-hn¨v {]Xn-[z-\n-bneqsS  
Xncn-¨-dn-bp-¶p.

16. -hr-¡-IfmWv \½psS ico-c-¯nse apJy-c-k-X-{´-Ú³ \ymbo-I-cn-¡pI.

 i) -hr-¡-IÄ ico-c-¯n-\p-Ån-te-¡p {]th-in-¡p¶ FÃm cmk-]-ZmÀ°-§-tfbpw kzoI-cn-¡p¶p 

 ii) cà-¯nse cmk-L-S-\tb \ne-\nÀ¯p¶p 

 iii) -hr-¡-IÄ ico-c-¯n-\p-Ån-te¡v {]th-in-¡p¶ cmk hkvXp-¡Ä ]pd-´-Åp-¶p. 

 iv) hr-¡-IÄ ico-c-¯n-\p-Ån-te¡v {]th-in-¡p¶ cmk-h-kvXp-¡sf tiJ-cn-¡p-¶p.
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1.-s\-t{^m-Wnsâ LS-\tb Nn{Xo-I-cn-¨n-cn-¡p¶ NmÀ«ns\ \nco-£n-¡pI

s\^vtdm¬

bqdn-\n-s^-dÊv Ipg-ep-IÄamÂ]o-Pnb Im]vkyqÄ

B CA ED F

 i) F apXÂ F^v hsc-bpÅ `mK-§sf Fgp-XpI. ii) s\-^vtdm-Wnsâ {][m\ [À½-sa-gp-XpI.

2.- lr-Z-b-¯nsâ ]Sw hc¨v LS-\bpw {]hÀ¯-\hpw hnh-cn-¡pI

3.- hr-¡-bpsS s\SptIbpÅ tOZ-¯nsâ Nn{Xw hc¨v `mK-§Ä AS-bm-f-s¸-Sp-¯p-I.

4.- A-\p-Iq-e-\w (Adoptations) F¶mÂ F´v?Xmtg ]d-bp¶ kkvX-\n-I-fnÂ ImWp¶ A\p-Iq-e-\-
§Ä Fs´Ãmw?

 a) Xnanw-Kew   b) {[p-h-¡-cSn    c) Iw-Kmcp  d) k-ky-t`m-Pn-I-fmbkkvX-\n-IÄ 

Books: 

1. Biology - RAVEN, Johnson WCB Mc Graw - Hill, USA

2.    Biology -  A Modern Introduction, B.S. Beckett, 2nd Edition  Oxford University Press, 
New Delhi.

3. Frame work of Science -  Paddy Gannon, Oxford University Press, New Delhi

  4. Complete Biology (IGCSE) - Oxford University press, New York

Webliography:      http://www.khanacademy.org

IqSp-XÂ hni-Zmw-i-§Ä¡mbn

hn`mKw - C
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\n§Ä F§-s\-bmWv Poh-\p-Å-h-sbbpw Poh-
\n-Ãm-¯-h-sbbpw Xncn-¨-dn-bp-¶Xv?

 Hcp \mb HmSp-I-bm-sW-¦nÂ

  (AsÃ¦nÂ)

 Hcp ]ip Ab-hn-d-¡p-I-bm-sW-¦nÂ

  (AsÃ¦nÂ)

Hcp Ip«n sXcp-hnÂ\n¶v Ifn¡pIbmsW¦nÂ, 

 D¨-¯nÂ i_vZ-ap- ≠m-¡p-I-bm-sW-¦nÂ 
ChsbÃmw Poh\pÅhbmsW¶v \ap¡dnbmw. 

\mbtbm, ]ipthm, a\p-jyt\m Dd-§p-I-bm-sW-
¦nÂ, F´p kw`hn¡p¶p?

Ct¸mgpw Ahbv¡v Poh-\p-s≠ ¶v \mw hnNm-cn-
¡p-¶p, F¶mÂ AXns\ F§-s\-bmWv Adn-bp-
¶Xv?

Ah izmtkmÑzmkw sN¿p-¶-Xn-\mÂ Poh-\p-
Å-h-sb¶v a\-Ên-em-¡p¶p. F¶mÂ kky-§-fnÂ 
F´mWv kw`hn¡p¶Xv?

Ah Poh-\p-Å-h-bm-sW¶v \mw F§s\ Adn-
bp¶p?

AhbnÂ ImWp¶ lcnX Ce-IÄ, Ce-I-fpsS 
Nne-Xcw Ne-\-§-fmb Iq¼Â, \nh-c-Â, hfÀ¨m-
L-«-§Ä F¶nh Poh-\p-Å-h-bpsS    s]mXp-hmb 
LSI§-fm-Wv. 

Fs -́Ãm-amWv PohÂ {]hÀ -̄\-§Ä ?

Poh-Pm-e-§Ä, `uXo-I-ambn \njv{In-b-am-bn-cn-
¡p-t¼mgpw PohÂ {]hÀ¯-\-§Ä XpS-cp-¶p.                     
\mw {]hÀ¯\cln-X-cmbn Ccn-¡p-t¼mgpw, Dd-§p-
t¼mgpw PohÂ {]hÀ¯-\-§Ä tImi-§Ä aptJ\ 
\S-¡p¶p. PohÂ{]-hÀ¯-\-¯nÂ icoc ]cn]m-e-
\-¯n-\mbn hyXyØ Ah-b-h-§-fpsS Iq«mb {]
hÀ¯\§Ä DÄs¸-Sp-¶p.  

Poh-Pm-e-§-fpsS Nne PohÂ {]hÀ¯-\-§Ä 
Xmsg hnh-cn-¡p-¶p:

t]mjWw (Nutrition)

Blmcw DÄs¡m-Åp-¶-Xn-eqsS DuÀÖw e`y-
am-Ip-¶ {]{In-b.

izk\w (Respiration)

izmtkm-Ñzm-k-̄ n-eqsS tImi-§-fnÂ HmIvkn- 
Ps\ e`y-am¡n ImÀ_-WnI kwbp-à-§sf eLp 
]ZmÀ°-§-fmbn hnL-Sn-̧ n-¡p¶ {]{In-bsb 
izk\w F¶p hnfn-¡p-¶p.

kwh-l\w (Transportation)

ico-c-¯nse Hcp Ah-b-h-¯nÂ \n¶v asäm-c-
h-b-h-¯n-te¡v HmIvkn-P-s\-bpw, Blm-c-s¯bpw 
hln-¨p-sIm ≠p t]mIp¶ {]{In-b-bmWv kwh-l-
\w.

hnkÀÖ\w (Excretion)

hnhn[ Ah-b-h-§-fnse D]m-]-Nb amen\y D]
DÂ]-¶-§Ä ico-c-¯nÂ \n¶pw ]pd-´-Åp¶ {]
{In-b-bm-Wn-Xv. 

tNmZy-§Ä

1. Pohn-I-fnÂ Pohsâ Awi-ap-s ≠¶v F{]-
Imcw a\-Ên-em¡mw?

2. Pohn-I-fpsS D]-t`m-K-¯n-\m-h-iy-amb _mly-
t{km-XÊp-IÄ Fs´m-s¡-bmWv?

3. \½psS imco-cnI ]cn-]m-e-\-¯n-\m-h-iy-amb {]
hÀ¯-\-§-sf-s´Ãmw?

PohÂ {]hÀ¯-\-§Ä

A²ymbw 6
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6.1 kky-§-fnse t]mjWw
\½psS FÃm {]hÀ -̄\-§Ä¡pw DuÀÖw 

Bh-iy-am-sW¶pÅ Imcyw \n§Ä¡-dn-bmtam? Cu 
DuÀÖw FhnsS \n¶pw \ap¡v e ỳ-am-Ip¶p?

 \mw DÄs¡m-Åp¶ Blm-c-amWv DuÀÖ-
¯nsâ t{kmX-Êv. 

t]mj-W-¯nsâ Xc-§Ä

kzt]m-jWw (Autotrophic)

an¡-hmdpw lcnX kky-§Ä {]Imi kwtÇ-j-
W-¯n-eqsS Blmcw kzbw X¿m-dm-¡p-¶-Xn\mÂ 
Ah kzm{i-bn-I-fm-Wv. C¯cw t]mjW coXnsb 
kzt]m-jWw F¶p ]d-bp-¶p. 

 Cu {]{In-b-bnÂ kzt]m-jW kky-§Ä 
]ZmÀ°-§sf _mly-t{km-X-Êp-I-fnÂ \n¶pw 
kzoI-cn¨v kw`-cW DuÀÖ-am¡n amäp-¶p. 
ImÀ_¬ssUHmIvssk-Uv, Pew F¶o cq]-¯nÂ 
DÄs¡m-Åp-¶ ]ZmÀ°-§sf {]Im iw, lcn-XIw 
F¶n-h-bpsS km¶n-[y-¯nÂ ImÀt_m sslt{U-
ämbn amäp-¶p. kky-§-fpsS FÃm {]hÀ¯-\-
§Ä¡pw Bh-iy-amb DuÀÖ t{kmX-Êmbn 
ImÀt_msslt{U-äns\ D]-tbm-Kn-¡p-¶p. 

{]ImikwtÇ-jW {]{In-bsb hnh-cn-¡p¶ 
ssPhcmkkao-I-cWw Xmsg ImWn-¨n-cn-¡p-¶p.

kqcy-{]-Im-iw, Pew, CO2, lcn-XIw F¶nh {]
ImikwtÇ-j-W-¯n\mh-iyamb Akw-kvIrX ]ZmÀ 
°-§-fmWv.

kqcy-{]-Imiw  - kqcy-\nÂ \n¶pw e`n-¡p¶   
   DuÀÖw

Pew -  kky-§Ä thcp-IÄ aptJ\ Pe-
¯ns\ a®nÂ \n¶pw BKn-cWw 
sN¿p-¶p.  

CO2 -    Ce-I-fnse kq£vakpjn-c-§-fmb 
Bky-c-{Ù-§Ä hgn A -́co-£-

n̄Â \n¶pw kzmwio-I-cn-¡p-¶p.

lcn-XIw -   Ce-bpsS tImi-§-fnÂ ImWp¶ 
tImimw-K-amb lcnXIW-̄ nse 
lcn-X-hÀ®hkvXp-hm-Wv.

t]mjW¯nsâ Xc§Ä

kzt]mjWw ]ct]mjWw

]cmZt]mjWw arXt]mjWw]cmZt]mjWw

Nn{Xw 6.1 ]e-hÀ®apÅ Ce 

(a). A¶P ]co-£-W-¯n-\p-ap¼v (b). A¶P ]co-£-W-¯n-\p-tijw
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PohÂ {]hÀ¯-\-§Ä 

{]ImikwtÇ-j-W-¯n\v lcn-XIw Bh-
iy-am-sW¶v sXfn-bn-¡p¶ ]co-£Ww \
ap¡v sNbvXp-t\m-¡mw. 

aäp Pohn-I-fnÂ lcnXIw ImWs¸Sm¯Xn\mÂ {]
Im-i-kw-tÇ-jWw \S-¡p-¶n-Ã. Ch kky-§-tftbm 
aäp PohnItftbm `£-W-̄ n-\mbn B{i-bn-¡p-¶p.

]cm-Z-§Ä (Parasites)

Nne Poh-Pm-e-§Ä t]mj-W-̄ n-\mbn aäp Poh-Pm-
e-§-fnÂ Pohn-¡p-¶p. Chsb ]cm-Z-§Ä F¶p ]
d-bp-¶p. ]cm-Z-§Ä t]mj-W-¯n-\mbn GXv kky-¯n-
emtWm AsÃ-¦nÂ P´p-hn-emtWm Pohn-¡p¶Xv 
Ahsb BXntY-b³ (host) F¶p hnfn-¡p-¶p.   
]cmZ kky-§fnÂ, BXntY-b-cnÂ Bgv¶n-d§n 
Ah-bpsS ^vtfmb-¯nÂ \n¶v Blmc]ZmÀ°-
§fpw sske-¯nÂ \n¶v Pehpw [mXp-¡fpw 
BKn-cWw sN¿m³ Ign-bp¶ khn-tij thcp-IÄ 
ImWp-¶p. Cu thcp-Isf lmtÌm-dnb F¶p hnfn-
¡p-¶p. (DZmþ aqSn-Ãm-¯m-fn-bpw, hnkvIhpw).

1.  sNSn-̈ «nbnÂ hf-cp¶ ]e \nd-§-tfm-
Sp-Iq-Snb Ce-I-fpÅ Hcp kkyw FSp-
¡p-I. 

 DZm þ aWn-¹mâv, t{Im«³kv.

2.  Cu kkys¯ Ccp-«-d-bnÂ aq¶p Znh-kw-
h v̈ AXnse apgp-h³ ÌmÀ¨pw D]-tbm-K-
s -̧Sp-̄ p-I. 

3.  Ct¸mÄ Cu kkys¯ kqcy-{]-Im-
i-̄ nÂ GI-tZiw Bdp aWn-¡pÀ 
hbv¡p-I. 

4.  Cu kky-̄ nÂ \n¶pw Hcp Cesb 
ASÀ¯n AXnse lcnX `mK-§sf Hcp 
joäv IS-em-knÂ H¸p-I. 

5.  Cesb Nne an\n-äp-IÄ Xnf-bv¡p¶ 
shÅ-̄ nÂ ap¡p-I. 

6.  XpSÀ¶v CXns\ Hcp _o¡-dnse BÂ¡-
tlm-fnÂ Xmgv̄ nhbv¡p-I. 

7.  _o¡-dnse BÂ¡-tlmÄ Xnf-bv¡m³ 
XpS-§p-¶-Xp-hsc Cu _o¡-dns\ {i²-
tbmsS hm«À _m¯nÂ hbv¡p-I. 

8.  Ce-bpsS \nd-̄ n\v F v́ kw -̀hn-¡p¶p? 
emb-\n-bpsS \ndw F´mWv?

9.  Ct¸mÄ Cesb t\À¯ Atbm-Un³ 
emb-\n-bnÂ Ipd¨p an\n-äp-IÄ ap¡n 
hbv¡p-I. 

10. Atbm-Un³ emb-\n-bnÂ \n¶pw Cesb 
amän ip²-P-e-̄ nÂ Igp-Ip-I.

11.  Ce-bpsS \ndw \nco-£n v̈ IS-em-knÂ 
H¸nb `mK-hp-ambn Xmc-Xayw sN¿p-I. 

12. Ce-bpsS hnhn[ `mK-̄ pÅ A¶-P-
¯nsâ km¶n-²ys¯¡pdn-̈ v \n§-fpsS 
\nK-a-\-sa-́ mWv? 

]c-t]m-jWw

Ih-I-tIm-i-§-fnÂ lcn-X-I-W-§Ä ImW-s -̧
Sm -̄Xn-\mÂ Ah arX-t]m-jn-I-fmtbm, ]cm-Z-§-fmtbm 
amdp-¶p. AXp-t]mse lcn-X-k-ky-§sf Hgn-̈ pÅ 

Nn{Xw 6.2 aqSn-Ãm-Xmfn þ Hcp ]cm-Z-kkyw 

Nn{Xw 6.3 hnkvIw þ Hcp ]cm-Z-kkyw

{]hr¯n 6.1
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arX-t]m-jn-IÄ (Saprophytes)

Nne kky-§Ä Poh-\n-Ãm¯ ImÀ_-WnI ]
ZmÀ°-§-fnÂ \n¶pw t]mjWw DÄs¡m-Åp-¶p. 
Chsb arX-t]m-jn-IÄ F¶p hnfn-¡p-¶p. A[nI 
Ih-I-§fpw, _mIvSo-cn-b-Ifpw arX-t]m-jn-I-fm-Wv. 
tamtWm-t{Sm^ t]mepÅ BhrX_oPn kky-§-fnÂ 
lcn-XIw ImWp-¶n-Ã, F¶mÂ AhbnÂ ssat¡m- 
ssd-k F¶p hnfn¡p¶ thcp-IÄ ImWp-¶p. 
Cu kkyw ssat¡m-ssd-k F¶ thcp-I-fn-eqsS 
a®nse PoÀ®n¨ ssPhmw-i-¯nÂ \n¶pw     t]m 

jWw BKn-cWw sN¿p-¶p. 

tNmZy-§Ä

1. kzt]m-jW coXn-¡pw ]c-t]m-jW  
coXn¡pw X½n-ep-Å- hy-Xym-k-§-sf-
s´Ãmw?

2. {]ImikwtÇ -jW¯n\m -hiyamb 
Akw-kvIrX ]ZmÀ°-§-fpsS t{kmX-
Êp-IÄ Fs´m-s¡bm-Wv ?

6.2 a\pjy Zl-t\-{µnb hyhØ 
tImi-§Ä¡p-Ånse Zl\w

Aao_ t]mepÅ GI-tImi Pohn-IÄ I]-

S-]m-Z-§-fp-]-tbm-Kn¨v Ubm-ä-¯n-s\-bpw, aäp 

kq£va Pohn-I-sfbpw hngp§n tImi-¯n-\p-ÅnÂ 

h¨v Zln-¸n-¡p-¶p. t{]mt«m-tkmh hn`m-K-¯nse 

asämcp Pohn-bmb ]mcao-knbw Ah-bpsS ssktäm-

^m-dnMvkv F¶ ssktäm-¹m-k-¯nse hnShvhgn 

Blm-c-¯ns\ hngp§n (P-e-¯nse kqjva-Po-hn) 

tImi-§-fnÂ h¨v Zln-¸n-¡p-¶p. taev¸dª 

DZm-l-c-W-§-fnÂ tImi-§Ä t\cn«v Blmcw 

DÄs¡m≠ v tImi-¯n-\p-ÅnÂ Zln-¸n-¡p-¶p. 

C¯cw Zl-\¯ns\ tImi-§Ä¡p-Ånse Zl\w 

F¶p hnfn-¡p-¶p. C¯cw Zl\w ]cn-Wm-a-¯nsâ 

BZym-h-Ø-bnse Zl-\-am-b-Xn-\mÂ kwL-SnX 

Zl\ hyhØbpsS Bh-iy-an-Ã.  kvt]m©p-I-fn 

epw, koe³t{S-äp-I-fnepw A¶-]Yw t]mepÅ LS-

\-IÄ cq]w {]m]n¨v ImWp-¶ps≠¦nepw tImi-

§Ä¡p-Ånse Zl\amWv \S-¡p-¶Xv.

tImi-§-fpsS ]pd-¯pÅ Zl\w

P´p-¡-fpsS icocw k¦oÀ®-am-b-tXm-sS 
Blmc Zl\¯n\mbn Zl-\-hy-h-Ø cq]m-´cw 
{]m]n¨v icocw DÄs¡m-Åp-¶ Blmc ¯ns\ 
Zln¸n¡p¶p. hnImkw {]m]n¨ P´p-¡-fpsSbpw 
a\p-jy-cp-sSbpw Zl-\-hy-h-Ø-bnÂ A¶-]-Yhpw 
khn-tij Zl-\-ckw {khn-¡p¶ Zl-\-{K-Ùn-
Ifpw AS-§n-bn-cn-¡p-¶p. hngp-§-s¸« Blmcw 
A¶-]-Yw-hgn k©-cn-¡p-t¼mÄ hmbv, A¶-\m 
fw UntbmUn\w F¶n-h-bnse Zl-\-{K-Ùn-IÄ 
{khn-¡p¶ Zl-\-c-k-¯nse F³ssk-ap-I-fpsS 
{]hÀ¯-\-¯mÂ k¦oÀ® Blmc ]ZmÀ°-§Ä 
kcf Blmc ]ZmÀ°§fmbn hnL-Sn-¡p-¶p. 
C{]-Imcw tImi-§fpsS ]pd¯v,  A¶]Y-¯nsâ 
Ad-bnÂ (lumen) Zl\w \S-¡p-¶-Xn-\mÂ tImi-
§-fpsS ]pd-¯pÅ Zl\w F¶p ]d-bp-¶p. CXv 
Zl-\-¯nsâ Hcp t{ijvS-amb cq]-am-Wv.

a\p-jy-\nse Zl\w

]pXnb icoc Ie-IfpsS \nÀ½m-W-¯n\pw, 
tISpä Ie-I-fpsS ]p\-cp-ev]m-Z-\-¯n-\pw, cmk-
{]-hÀ¯-\-§-fpsS \ne-\n-ev]n\pw Bhiyamb ]
e-hn[ t]mjI X·m-{X-IÄ `£-W-¯nÂ AS-§n-
bn-cn-¡p-¶p.

 Blmc ]ZmÀ°-§Ähn-L-Sn-¡p-Ibpw 
DuÀÖ-t{km-X-Êmbn D]-tbm-Kn-¡p-Ibpw sN¿p- 
¶p. k¦oÀ® Blmc ]ZmÀ°-§sf kcf 
Blmc]ZmÀ°§fmbn hnL-Sn-¸n¨v ico-c-¯n-
te¡v BKn-cWw sNbvXv, kzmwio-I-cn-¡p¶ {]{In-
bsb Zl\w F¶p ]d-bp-¶p. Bam-ibw, IpSÂ 
F¶n-h-bpsS LS\, {]hÀ¯\w, Ah-bn-ep≠- m- 
Ip¶ tcmK\nÀ®-bw, NnInÕ F¶n-hsb {]Xn]m 
Zn-¡p¶ sshZy-imkv{XimJsb Kymkvt{SmF³t{Sm-
fPn F¶p ]d-bp-¶p. 

 c≠ p Ah-bh kaql-§Ä DÄs¡m- -
≠XmWv Zl\ hyh-Ø. 

1) Bam-ib IpSÂ]Yw (Gastro intestinal 
tract) 

2) A\p_Ô Zl\ {KÙnIÄ (Accessory di-
gestive glands) 
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 • A,B F¶o ]co-£W¡pg-ep-I-fnÂ 1ml 
A¶-P-em-b\n (1%) F-Sp-¡p-I.

 • A F¶ ]co-£W¡pg-enÂ 1ml Dan-\oÀ 
tNÀ¯v c ≠v ]-co-£-W-¡p-g-ep-I-sfbpw    
20þ30 an\näp-IÄ kq£n-¨p-h-bv¡p-I.

 • Ct¸mÄ Ipd¨v t\À¯ Atbm-Un³ XpÅn-
IÄ ]co-£-W-¡p-g-ep-I-fnÂ hogv¯p-I.

 • GXp ]co-£W¡pg-en-emWv \nd-amäw kw`-
hn-¡p-¶-sX¶v \nco-£n-¡p-I. 

 • c ≠p ]co-£W¡pg-ep-I-fnepw A¶-P-
¯nsâ km¶n[yw Dt ≠m CÃtbm F¶v F§ 
s\bmWv Adnbm³ Ignbp¶Xv?

 • A¶-P-¯nÂ Dan-\o-cnsâ {]hÀ¯-\s¯ \n 
co-£n-¡p-I.

 • Fs´-¦nepw hyXymkw Dt ≠m? AYhm Ds≠ -
¦nÂ GXn-emWv _mly-t{km-X-ÊnÂ \n¶pw 
A[nI DuÀÖw DÄs¡m- ≠Xv ?

 Zl\w F³ssk-ap-I-fpsS klm-b-¯mÂ 

L«w-L-«-ambn \S-¡p-¶p. F³ssk-ap-Isf ssPh 

DÂt{]-cIw F¶v hnfn-¡p-¶p. 

 Bam-ib IpSÂ]Yw (A-¶-]-Yw) F¶Xv 

hmbv`m-K-¯p-\n¶pÛ-hn¨v ae-Zzm-c-¯nÂ Ah-km-

\n-¡p-¶- G-I-tZiw 9 aoäÀ \of-apÅ t]in-I-fm-

Â \nÀ½nXamb Ipg-emWv. A¶-]-Y-¯nÂ hmbv, 

hmbv¡p-gn, {Kk-\n, A¶-\m-fw, Bam-i-bw, sNdp-Ip-

SÂ, h³Ip-SÂ, aem-i-bw, ae-Zzmcw F¶o `mK-§Ä 

ImWp-¶p.

6.3 izk\w kky-§-fnÂ
\mw F´n\mWv Blmcw Ign-¡p¶Xv? 

kky-§Ä F´n-\mWv Blmcw X¿m-dm-¡p-¶Xv?

FÃm Poh-Pm-e-§fpw AXm-bXv kq£va-_m-

IvSo-cnb XpS-§n, henb B\-IÄ, kky-§Ä, a\p-

jyÀ apX-em-b-h-bpsS hfÀ¨, Ne\w, {]Xyp-ev]m 

-Z\w F¶n-hbv¡v DuÀÖw Bh-iy-am-Wv.

FhnsS \n¶p-amWv Cu DuÀÖw e`y-am-Ip-¶Xv?

kky-§Ä X¿m-dm-¡p¶ A¶-P-amWv DuÀ 
Ö-¯nsâ t{kmX-Êv.

bYmÀ°-¯nÂ Blmc ]ZmÀ°-§-fn-emWv 

DuÀÖw kw`-cn-¨ncn¡p-¶-Xv. izk\ ka-b¯v 

Blmc ]ZmÀ°-§Ä HmIvko-I-cn-¡-s¸-Sp-¶p. 

Cu {]hÀ¯-\-¯n-eqsS Blm-c-¯nÂ \n¶pw 

DuÀÖw ]pd-´-Å-s¸«v khn-tij cmk AsÃ-

¦nÂ ssPh ]ZmÀ°-amb ATP (A-Un-t\m-kn³ 

ss{S t^mkvt^-äv)-þbnÂ kw`-cn-¡s¸Sp-¶p. 

 ATP bnse DuÀÖw tImi-§-fpsS ]e 

-hn[ {]hÀ¯-\-§Ä¡v D]-tbm-Kn-¡p-¶p.

 izk\ {]{Inb-bnÂ ATP IqSmsX aäv c≠ v 

]ZmÀ°-§fpw D≠ m-Ip-¶p. Ah CO2 
Dw H2O 

BIp-¶p.

Nn{Xw 6.4 a\p-jy-sâ Zl-\-hy-h-Ø

Bamibw

Dan-\oÀ{KÙn

{Kk\n

hmbv
]Ãv

\m¡v
IWvTOZw

IcÄ

A¶-\mfw

aem-ibw
ae-Zzmcw

]n¯m-ibw

AKv-t\b {KÙn

h³Ip-SÂ

sNdp-Ip-SÂ

A¸³UnIvkv

{]hr¯n 6.2
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izk-\-¯n\v D]-tbm-Kn-¡p¶ ]ZmÀ°-§sf 
izk\ ]Zm-À°§Ä F¶p ]d-bp-¶p. Ch aq¶v 
Xc-am-Wv. Ah ImÀt_msslt{U-äpIÄ, sImgp-
¸pIÄ, amwky§Ä F¶n-h-bm-Wv. 

izk-\-¯nsâ Xc-§Ä

HmIvkn-P³ D]-tbm-Kn-¡p-¶pthm, CÃtbm F¶-
Xns\ B{i-bn¨v izk-\s¯ c ≠mbn Xncn¨ncn-    
¡p-¶p. 

1. hmbpizk\w

2. Ahmbpizk\w

1. hmbp-iz-k\w (Aerobic respiration) 

 Poh-Pm-e-§-fn-e-[n-Ihpw izk-\-̄ n-\mbn 
HmIvkn-Ps\ D]-tbm-Kn-¡p-¶p. HmIvkn-Psâ km¶n-[y-
¯nÂ \S-¡p¶ izk-\-̄ ns\ hmbpizk\w F¶p 
]d-bp-¶p. 

hmbpizk\w \mev L«-§-fn-embn \S-¡p-¶p.

1.  ss¥t¡m-sseknkv

2. ss]dq-hnIv A¾-¯nsâ HmIvko-I-cW 
UoImÀt_m-Ivkn-te-j³

3.  {Iºvkv N{Iw

4. Ce-Ivt{Sm¬ Øm\m-´-cW t{iWn.

ss¥t¡m-sse-kn-knÂ ¥qt¡mkv (k-cf ImÀ 

Nn{Xw 6.5 hnhn[ coXn-bn-epÅ ¥qt¡m-knsâ hnL-S-\w

¥qt¡mkv

( 6 I m À _ ¬ 
X·m{X-I-fnÂ)

HmIvkn-Psâ 

Akm¶n²y¯nÂ

     (bo-Ìp-IfnÂ) 

 HmIvkn-Psâ A]-cym-]vX-X-bnÂ

        (t]-io-tIm-i-§-fnÂ)

     HmIvkn-Psâ km¶n²y-¯nÂ

   ((ssa-täm-tIm¬{Un-b-bnÂ) )

FY-t\mÄ + ImÀ_¬ssU HmIvsskUv + DÀÖw 
                (2 ImÀ_¬ X·m{X)

emIvSnIv A¾w + DÀÖw

(aq¶v ImÀ_¬ X·m-{X) 

ImÀ_¬ssU HmIvsskUv + Pew +DuÀÖw

tImi-{Z-hy-¯nÂ

ss]dq-thäv (3 

ImÀ_¬ kwbp 

àw

DuÀÖw

+

t_msslt{U-äv) c≠ v ss]dq-hnIvA¾ X·m-{X-I-
fmbn hnL-Sn-¡p-¶p.  ssktäm-¹m-k-¯nÂ \S-
¡p¶ Cu XpSÀ¨-bmb {]hÀ¯-\-¯nÂ [mcmfw 
F³ssk-ap-IÄ DÄs¸-«n-«p≠v. ss]dq-hnIv A¾-
¯nsâ Dev]m-Z-\-t¯msS ss¥t¡msseknkv  
Ah-km-\n-¡p-¶p. 

 ss]dq-hnIv A¾-¯nsâ HmIvko-I-cWw 
ssatäm-tIm¬{Un-b-bnÂ ct≠ m aqt¶m \ne IfnÂ 
\S-¡p-¶p. 

 Ah-km\ L«-amb Ce-Ivt{Sm¬ Øm 
\m-´-cW t{iWn-bnÂ\n¶pw ]pd-´-Å-s¸-Sp¶ 
DuÀÖaS§nb  Ce-Ivt{Sm-Wp-I-Ä,  ATP 

DuÀÖIWn-I-Isf Nne Øe-§-fnÂ DÂ¸m-Zn-¸n-
¡p-hm³ klm-bn-¡p-¶p. Ahkm\w ssl{U-P  
-\pw, Ce-Ivt{SmWpw, HmIvkn-P-t\m-Sp-Iq-Sn-t¨À¶v 
D]Dev]-¶-amb Pes¯ D≠ m-¡p-¶p. 

hmbpizk-\-¯nÂ ¥qt¡mkv X·m{X ]qÀ®-
ambn HmIvko-I-cn-¡-s¸-Sp¶XneqsS 38 ATP X·m-
{X-IÄ e`n-¡p-¶p.

2. Ahmbp izk\w

 Nne Pohn-I-fnÂ izk-\-¯n-\mbn HmIvkn-
Ps\ D]-tbm-Kn-¡p-¶n-Ã. C¯cw izk-\s¯ 
Ahmbp izk\w F¶p-]-d-bp-¶p. CXns\ InWz\w 
(fermentation) F¶pw ]d bp¶p. 

(DZm: ]mev ssXcmbn amdp-¶-Xv).
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 • Ipd¨v ]g-¨mtdm, ]©-km-cemb-\ntbm 
FSp¯v AXnÂ Aev]w boÌv tNÀ¡p-I. Cu 
an{in-Xs¯ Hcp Zzmc-apÅ tImÀ¡v sIm≠ v 
aqSnb tImWn¡Â ^vfmkv¡nÂ hbv¡p-I.

 • Hcp hfª I®mSn¡pg-ens\ tImÀ¡nÂ 
Dd-¸n-¡p-I. I®m-Sn-¡p-g-ensâ atä A{Kw 
Np®m¼v Pew h¨n-cn-¡p-¶ ]co-£W¡pg-
enÂ ap§n-bn-cn-¡-¯-¡-h®w hbv¡p-I.

 • Np®m¼p Pe-¯nÂ F´p-amäw kw`-hn-
¡p¶p? Cu amäw kw`-hn-¡m³ F{X kabw 
th ≠n-h-cp¶p?

 • Cu ]co£W¯neqsS InWz\s¯¡pdn¨v 
\ap¡v F´mWv Adnbm³ Ignbp¶Xv?

{]hr¯n 6.3

 • ATP F¶Xv an¡-hmdpw FÃm tImi-{]-
hÀ¯-\-§-fp-sSbpw DuÀÖ \mW-b-am-
Wv (energy currency). izk\ {]hÀ¯-
\-¯nÂ  ]pd-¯p-hn-Sp¶ DuÀÖ-¯ns\ 
D]-tbm-Kn¨v ADP bpw AImÀ_-WnI 
t^mkvt^-äpw -tNÀ¶v ATP X·m-{Xsb 
D ≠m-¡p¶p.

 • ADP + Pi  DuÀÖw    ATP

 • hnhn[ D]-tbm-K-§Ä¡v F§-s\-bmWv  
_mä-dn-bnÂ \n¶pw DuÀÖw e`n¡p-
¶-sX¶v Nn´n-¨p-t\m-¡q. CXv bm{´n-
tImÀÖw, {]Im-timÀÖw, sshZyp-
tXmÀÖw F¶nh e`n-¡m³ D]-tbm-Kn-¡p-
¶p. AXp-t]mse t]in-I-fpsS kt¦m-Nw, 
amwky Dev]m-Z-\w, \mUo  {]tNm-Z\ kwh-
l\w XpS§n ]e {]hÀ¯-\-§Ä¡pw 
ATPþsb D]-tbm-Kn-¡p-¶p.

IqSpXembn Adnbm³

6.4 izk\w P´p-¡-fnÂ 
Aao-_, ssl{U, kvt]m©v F¶nh Pe-¯nÂ 

Pohn-¡p-¶p. Cu Pohn-IÄ ico-tcm-]-cn-X-e-¯n-
eqsS izk\w \S-¯p-¶p. Pe-¯nÂ Aenªp 
tNÀ¶n-«pÅ HmIvkn-P³ tImi-kvXc¯n-eq-sStbm, 

ico-tcm-]-cn-X-e-¯n-eq-sStbm tImi-¯n-\p-ÅnÂ 
{]th-in-¡p-Ibpw D]-tbm-K-¯n-\p-tijw Dev]m-Zn-
¸n-¡-s¸-Sp¶ ImÀ_¬ssUHmIvssk-Uns\ \n 
jv{Inb hnk-c-W-¯n-eqsS Pe¯nte¡v ]pd-´-Å-
s¸-Sp-Ibpw sN¿p-¶p.  

 aÕy-¯nsâ izk-\m-h-bhw sNIn-fbpw 
(i-Ip-e-§Ä), Xh-fbv¡v Xz¡pw, izmk-tIm-i-
§fpw, Ic-bnse Iti-cp-InIÄ¡v izmk-tIm-i-
§fpw BIp-¶p. 

 hmbphnÂ AS§nbn«pÅ HmIvkn-
Psâ Afhns\¡mfpw Pe-¯n-eS§nbn«pÅ 
HmIvknPsâ Afhv Ipd-hm-b-Xn-\mÂ Pe Pohn-
I-fpsS tizmtkm-Ñzmk \nc¡v Ic Pohn-I-sf-
¡mÄ XzcnX KXn-bn-em-Wv. aÕy-§Ä hmbvhgn 
Pew DÄs¡m≠ v sNInf-hgn iàn-tbmsS ]pd-
´-Åp-t¼mÄ Aen-ªp-tNÀ¶n-«pÅ HmIvkn-P³ 
cà-¡p-g-en-tem«v FSp-¡-s¸-Sp-¶p. Ic-bnÂPo-
hn-¡p¶ Pohn-IÄ A´-co£ HmIvkn-Ps\ 
izk-\-¯n-\mbn D]-tbm-Kn-¡p-¶p. hyXyØ 
P´p-¡Ä hnhn[ izk\m -h-b-h-§-fn-eqsS 
HmIvkn-Ps\ DÄs¡m-Åp¶p. Cu izk\m 
hbh§fpsS LS\bnÂ HmIvknP³ IqSpXepÅ 
A´co£hpambn tNÀ¶ncn¡p¶ henb D]
cnXeap≠v. Cu D]-cn-Xe¯neqsS HmIvkn-P\pw 
ImÀ_¬ssUHmIvsskUpw hn\n-abw sN¿p-¶p. 
F¶m-enXv km[m-c-W-bmbn ico-c-¯n-\p-Ån-emWv 
Im-Wp-¶-Xv. AXp-sIm≠ v A´-co£ hmbp-hns\ 
Cu `mK-t¯¡v F¯n-¡m-\pÅ {]th-i\ amÀ¤-
ap≠- v. CXn\p ]pdta Cu `mK¯v hmbp AI-
t¯m«pw ]pd-t¯m«pw IS¯nhnSp¶ {]hÀ¯\w 
\S-¡p-¶-Xn-\mÂ HmIvkn-P-³ BKn-cWw sN¿-s¸-
Sp-¶p.

]©-kmc + Pew + boÌvNp®m¼v Pew

Nn{Xw 6.6 Ahmbpizk\ D]IcWw
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 • Hcp AIzm-dn-b-¯nse aÕy-§Ä Ah-bpsS 
hmbpw I®p-I-fpsS sXm«p-]p-d-In-embn 
ImWp¶ sNIn-fbpw (A-sÃ-¦nÂ sNIn-fsb 
Bh-cWw sNbvXn-cn-¡p¶ Hm¸ÀIp-ew) Xpd-
¡p-Ibpw AS-bv¡p-Ibpw sN¿p-¶Xv \nco-
£n-¡p-I. hmbpw sNIn-f-]m-fn-Ifpw GtIm-
]-\-co-Xn-bn-emtWm Xpd-¡p-Ibpw AS-bv¡p-
Ibpw sN¿p-¶Xv?

 • Hcp an\n-änÂ F{X XhW Ch-bpsS hmbv`m-
Ks¯ Xpd-¡p-Ibpw AS-bv¡p-Ibpw sN¿p-
¶p-sh¶v t\m¡pI.

 • CXns\ Hcp an\n-änÂ \n§Ä izmtkm-Ñzmkw 
\S-¯p¶ kwJy-tbmSv Xmc-X-ay-s¸-Sp-¯p-I.

 a\p-jy\nÂ hmbp \mkm-c-{Ôw-hgn ico-c-
¯n-\p-Ån-te¡v IS-¡p-¶p. izk\-hmbp      \mkm-
c-{Ô-¯n-epÅ tcma-Iq-]-§-fmÂ Acn-¡-s¸-Sp-¶p. 
Cu {]th-i\ amÀ¤-¯nse tÇjvaw Acn-¡Â {]
{In-bsb klm-bn-¡p-¶p. Chn-sS-\n¶pw hmbp, 
IWv-0-¯n-eqsS izmk-tIm-i-¯n-te¡v F¯p-¶p. 
IWv-T\m-f-¯nse ImÀ«n-tePv hf-b-§Ä hmbp-
{]-th-i\ amÀ¤s¯ Xpd-¡p-Ibpw AS-ªp            
-t]m-ImsX kwc-£n-¡p-Ibpw sN¿p-¶p. 

Nn{Xw 6.7 a\pjy izk\ hyhØ

izmk-\mfw

BÂhn-tbmekv 

{Kk\n

\mkm-K-lzcw

_mly-\mkmc{Ôw

izk-\nIIÄ 

{]mNocw

kz\-t]-SIw

{]hr¯n 6.4

 izmk-tIm-i-¯n-\p-ÅnÂ hmbp {]th-
i\ amÀ¤w [mcmfw sNdnb imtJm-]-im-J-I-fmbn         
]ncn-bp-Ibpw Ah-km\w BÂhn-tbmsse F¶p 
hnfn-¡p¶ _eq¬ t]mepÅ LS-\-bnÂ Ah-km-
\n-¡p-Ibpw sN¿p-¶p. kq£va cà teman-I-I-
fmÂ Bh-cWw sN¿-s¸-«n-«p-Å BÂhn-tbmsse 
Hcp izmtkm-]-cn-X-es¯ \ÂIp-Ibpw ChnsS 
hmXI hn\n-abw \S-¯p-Ibpw sN¿p-¶p.

6.5 kky-§-fnse kwh-l\w 
    (Transportation in plants)

  kky-§Ä Pew, CO2, kqcy-{]-Imiw, lcn-
XIw F¶o Akw-kvIrX hkvXp-¡-fp-]-tbm-Kn¨v 
{]ImikwtÇ-j-W-¯n-eqsS F{]-Imcw Blmcw 
X¿m-dm-¡p-¶p-sh-¶Xv t\cs¯ NÀ¨ sNbvXp-h-
tÃm?

  Ce-I-fn-emWv lcn-XIw ImWp-¶Xv F¶v 
t\cs¯ \ap-¡-dn-bmw. AXn-\mÂ Ce-bmWv {]
ImikwtÇ-j-W-¯nsâ Øm\w.  Ce-bnÂ  Dev 
]m-Zn-¸n-¡p¶ `£W ]ZmÀ°-§Ä kky-¯nsâ 
asä-Ãm-`m-K-§-fnepw kwh-l\w sNt¿- ≠Xv Bh-iy-
am-Wv.

  AXp-t]mse kky-§-fnÂ \S-¡p¶ {]
ImikwtÇ-j-W-¯n\pw aäp ssPh {]hÀ¯-
\-§Ä¡pw Pew Bh-iy-am-Wv. kky-§Ä¡v 
Pehpw aäp Akw-kvIrX ]ZmÀ°-§-fmb ss\
{S-P³, t^mkv^-d-kv, aäp [mXp-¡Ä F¶n-h-bpsS 
k¼qÀ® t{kmXÊv a®m-Wv.

 F§-s\-bmWv kky-§fmÂ BKn-cWw 
sN¿-s¸« Pehpw, [mXp-¡fpw Hcp `mK-¯p-\n 
¶pw aäp `mK-§-fn-te¡v kwh-l\w sN¿p-¶-Xv?

kky¯nsâ GXp `mKamWv a®nt\mSv 
tNÀ¶ncn¡p¶Xv? 

  Cu tNmZy-§Ä¡pÅ D¯cw \n§Ä¡v 
Xmgv¶ ¢mkp-I-fnÂ\n¶pw e`n-¨n-cn¡pw.

  kky-¯nsâ BKn-c-Wm-h-b-h-§Ä thcp-I-
fm-Ip-¶p. 

  X·qew, kky-§-fnse kwh-l\ hyhØ 
Ce-I-fnÂ kw`-cn-¡-s¸« Blmc ]ZmÀ°-§-
sfbpw thcp-I-fnÂ \n¶pw Akw-kvIrX hkvXp-
¡-sfbpw aäp-`m-K-§-fn-te¡v kwh-l\w sN¿p-¶p. 
Cu c ≠p {]hÀ¯-\-§fpw {]tXyI kwh-l\ \m 
fn-I-fn-eqsS \S-¡p¶p.

i) a®nÂ\n¶pw BKn-cWw sN¿-s¸« Pehpw 
AXnÂ Aenªp tNÀ¶n-«pÅ eh-W-§fpw 
sskew hgn kwh-l\w sN¿p-¶p. 

ii) ^vtfmb-¯n-eq-sS, Ce-IÄ {]Im-i-kw-tÇ-
jWsa¶ {]{In-b-bmÂ X¿m-dm-¡-s¸« 
Blmc ]ZmÀ°-§sf aäp `mK-§-fn-te¡v 
kwh-l\w \S-¯p-¶p.
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Pe Nme\w 

sske-w \mfnIfpw {S¡o-Up-Ifpw thcv, 
ImWvUw, Ce-IÄ F¶n-h-bpsS Nme\ LS-I-§-
fmWv. sskew \mfn-Ifpw, {S¡o-Up-Ifpw H¶n-
\p-ap-I-fnÂ H¶mbn kwtbm-Pn¨v Nmep-IÄ t]m 
se kky-¯nsâ FÃm `mK-§-fnepw Pew F¯n-
¡p-¶p. thcn-epÅ aqe-tema tImi-§Ä a®p-ambn 
_Ô-s¸«v Atbm-Wp-Isf k{In-b-ambn BKn-cWw 
sN¿p-¶p.

CXv thcn-tebpw a®n-tebpw Atbm-Wp-I-fpsS 
KmV-X-bnÂ hyXymkw D≠ m-¡p-¶p. Cu KmVXm 
hyXymkw CÃm-Xm-¡m³ Pew thcn-tem«v {]th-in-
¡p-¶p. 

bYmÀ°-̄ nÂ, Ce-bpsS tImi-§-fnÂ Pe 
X·m-{X-IÄ _mjv]o-I-cn-¡p-t¼mÄ GÀs -̧Sp¶ 
hmbpkw{Kmkw (suction) thcp-I-fpsS sske-tIm-
i-§-fnÂ \n¶pw Pe-s¯ apIfntem«v DbÀ -̄p-¶p. 

 kky¯nsâ hmbh`mK§fnÂ \n¶pw 
Pew _mjv]ambn \jvSs¸Sp¶Xns\ kkytkzZ\w 
F¶p ]dbp¶p.

 BbXn\mÂ, tkzZ\w thcpIÄ¡v 
Pehpw ehW§fpw BKncWw sN¿p¶Xn\pw 
CeIfntem«v kwhl\w sN¿p¶Xn\pw klmbn 
¡p¶p. IqSmsX Xm]\nb{´W¯n\pw klmbn 
¡p¶p. cm{XnIme§fnÂ PeNme\¯n\v 
aqeaÀ±w hfsc klmbn¡p¶psh¶v IcpX 

 Bb-Xn-\mÂ Pew XpSÀ¨-bmbn thcnse 
sske-¯nÂ {]th-in-¡p¶Xn\mÂ apI-fn-te¡v 
kpØn-c-ambn IS-¯p-¶p. 

 sske¯nep≠ mIp¶ aÀ±w, hfsc 
DbÀ¶Xpw _rl-¯mbXpamb hr£-§-fnÂ Pew 
Nme\w sN¿m³ aXn-bm-hp-¶-XmtWm?

 kky-§-fnÂ hfsc DbÀ¶ ̀ mK-§-fn-te¡v 
sskew hgn Pew F¯n-¡m³ asämcp coXn-bmb 
tkzZ\w klm-bn-¡p-¶p. tkzZ\w kky-§Ä¡v 
]cym-]vX-amb Pew e`y-am-¡p-¶p. Bky-c-{Ô-§Ä 
hgn \jvS-s¸-Sp¶ Pew Ce-I-fnse sske-w\m-
fn-IÄ hgn ]Icambn -sIm≠- p-h-cp-¶p.

Nn{Xw 6.8 aqe hyqlw

Nn{Xw 6.9. thcn-eqsS Pe-¯nsâ Nme-\w

Nn{Xw 6.10 hr£¯nÂ tkzZ\w 
\S¡pt¼mgpÅ Pe Nme\w
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s¸Sp¶p. ]IÂ kab§fnÂ Bkyc {Ô§Ä Xpd 
¶ncn¡p¶Xn\mep≠ mIp¶ tkzZ\ BIÀjWw 
sske¯neqsS Pew apt¶m«p Nme\w sN¿m³ 
t{]cW \ÂIp¶p.

Blmcw, aäp ]ZmÀ°§Ä 
F¶nhbpsS kwhl\w

{]ImikwtÇjW¯mÂ Dev]mZn¸n¡p¶ 
Blmc ]ZmÀ°§sf CeIfnÂ \n¶pw kky¯n 
sâ aäp `mK§fnte¡v F{]Imcw F¯n¡p¶p?

 {]ImikwtÇjW¯mÂ Dev]mZņ n¡p¶ 
Aenbp¶ Dev]¶§sf IS¯p¶Xns\ kwh l\w 
(translocation) F¶p ]dbp¶p. CXv kwhl\
Iebmb ^vtfmb¯neqsS \S¡p¶p. {]Imi 
kwtÇjW ]ZmÀ°§fÃmsX Aant\m A¾ 
§sfbpw aäp ]ZmÀ°§sfbpw ^vtfmbw kw 
hl\w sN¿p¶p. Cu ]ZmÀ°§Ä {]tXyIn¨v, 
kw`cW Ahbh§fmb thcv, ]g§Ä, hn¯p 
IÄ, hfÀ¨mhbh§Ä F¶nhbnÂ sIm≠ p 
sNÃp¶p. Blmc ]ZmÀ°§fpsSbpw aäp ]ZmÀ 
°§fpsSbpw kwhl\w kohv\mfnIfpsSbpw 
(kohv\mfn F¶Xv CeIfnepw kky¯nsâ aÁp 
`mK§fnepw IpgepIÄ t]mse ImWs¸Sp¶ 
^vtfmb¯nsâ `mKamWv) kltImi§fpsSbpw 
klmb¯mÂ apIfntem«pw Iogvt]m«pw \S 
¡p¶p. ^vtfmb¯neqsSbpff kwhl\¯n\v 
DuÀÖw BhiyamWv.  kpt{Imkv t]mepff ]
ZmÀ°§Ä ATP bnÂ \n¶pw DuÀÖ¯ns\ 
kzoIcn¨v ^vtfmb¯n\pffnÂ {]thin¡p¶p. 
CXv IeIfpsS hrXnhym]\ aÀ±s¯ hÀ²n¸n¨v 
Pes¯ Nme\w sN¿n¸n¡p¶p. Cu aÀ±w ̂ vtfmb 
¯nepff Blmc]ZmÀ°§sf aÀ±w Ipdª 
IeIfnÂ IS¯p¶p. Cu coXnbnÂ kky§fpsS 
Bhiym\pkcWw Blmc ]ZmÀ°§sf kw 
hl\w sN¿p¶p. DZmlcWw, hk´Ime¯v  
thcv, ImÞw F¶nhbnÂ kw`cn¨ncn¡p¶ 
]©kmc, DuÀÖw Bhiyamb hfÀ¨m`mKamb 
apIpf§fntebv¡v kwhl\w sN¿s¸Sp¶p.

tNmZy§Ä

1.  hnImkw {]m]n̈  kky§fpsS kwhl\ 

hyhkvYbnse LSI§Ä Fs´Ãmw?

2.  kky§fnÂ  Pehpw ehW§fpw F§ 
s\bmWv kwhl\w sN¿p¶Xv ?

3.  kky§fnÂ Blmc ]ZmÀ°§Ä kwh 
l\w sN¿p¶sX§s\bmWv ?

6.6 kwhl\w P´p¡fnÂ

kq£va PohnIfmb Aao_, ]mcaoknbw  

F¶nhbpsS icocLS\ hfsc sNdpXmbXn\mÂ 

Chbv¡mhiyamb ]ZmÀ°§Ä hnk cWw F¶ {]

{InbbneqsS e`yam¡p¶p. DZmlcWw, Aao_bnÂ, 

HmIvknP³ izk\ ̄ nsâ AtX \nc¡nÂ tImiX 

\pkvXcw hgn DÄs¡m≠ v icoc¯ns³d FÃm 

`mK¯pw hym]n¡p¶p. AXpt]mse icoc¯n\p 

ÅnÂ D≠ mIp¶ ImÀ_¬ssUHmIvsskUns\ 

 • Hcp I®mSn s_Â Pmdn\pffnÂ Hcp 
sNSn¨«nbnÂ hfcp¶ kkys¯ hbv¡pI.
a®nÂ \n¶pw Pew _mjv]oIcn¡m¯hn[w 
sNSn¨«nsb Hcp ¹mkvÁnIv sIm≠ v aqSpI.

 • c≠ mas¯ s_Â Pmdn\pffnÂ sNSn¨«nbnÂ 
hfcp¶ CeIÄ \o¡w sN¿s¸« asämcp 
kkys¯ hbv¡pI.

 • s_Â PmdpIsf sXfnª {]Imi¯nepw, 
km[mcW Xm]\nebnepw (200C) 6 aWn¡qÀ 
kabw hbv¡pI.

 • CeIfnÃm¯ s_Â Pmdn\pffnÂ {ZhL\o` 
h\w ImWp¶nÃ.

 • CeIfpff s_Â Pmdn\pffnÂ L\oIrXamb 
{Zhw ImWp¶p.

 • \oe tIm_mÄ«vt¢mssdUv ISemkv D]tbm 
Kn v̈ {Zh¯pÅnIsf ]cntim[n¨mÂ Ah 
]n¦v (DuX) \ndambn amdp¶Xmbn ImWmw. 
AXn\mÂ {Zhw PeamsW¶v a\Ênem¡mw.

 • CeIfpff kky¯nÂ \n¶pw PeIW§Ä 
F§s\ cq]s¸«psh¶v \n§Ä Iq«pImcp 
ambn NÀ¨ sNbvXv I ≠p]nSn¡pI.

{]hr¯n 6.5
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icoc ¯nÂ tISpIÄ D≠ m¡msX DS³Xs¶ ]pd 

´Å s¸Sp¶p.

 henb _lptImiPohnIfnÂ icoc 
hen¸w  A[nIambXn\mÂ Bhiyamb HmIvknP 
sâbpw Blmc¯ns³dbpw hnXcW¯n\pw 
amen\y§sf \o¡w sN¿p¶Xn\pw hnkcWw      
]cym]vXaÃ.

 _lptImi PohnIfnÂ sRcp¡ambn 
Xn§n ImWp¶ tImi§fnÂ hnkcWw 
sN¿p¶ HmIvknPs\ a²y`mK tImi§fnÂ 
hnkcW¯neqsS e`yam¡pI {]bmkamWv. 
BbXn\mÂ At\I _lptImi PohnIfnepw, 
Blmc¯nsâbpw  HmIvknPsâbpw kwhl\w 
hnkcW¯neqsSbÃ \S¡p¶Xv. BbXn             
\mÂ icoc¯nse FÃm tImi§fnepw C¯cw 
]ZmÀ°§sf hln¨p sIm ≠pt]mIphm³ Ign 
bp¶ Xc¯nepff kwhl\hyhkvY D≠ v.

 DZmlcW¯n\v, a\pjyicoc¯nÂ AS 
§nbn«pff kwhl\hyhØbnÂ icoc¯nsâ 
]¼v F¶v hnfn¡p¶ lrZbw ]pd´ffp¶ 
{Zh¯ns\ càsa¶v hnfn¡p¶p. càs¯ 
hln¡p¶ k¦oÀ®hyhØbnepff IpgepIsf 
cà\mfnIsf¶pw hnfn¡p¶p. càw cà\m 
fnIfneqsS k©cn¡pt¼mÄ izmktImi¯nÂ 
\n¶pw HmIvknPs\ tiJcn¨v icoc¯nse FÃm 
tImi§fnepw kwhl\w sN¿n¡p¶p. AXp 
t]mse hnkÀÖy hkvXp¡fmb ImÀ_¬ 
ssUHmIvsskUns\bpw aäp ]ZmÀ°§fmb 
ehW§sfbpw tImi§fnÂ \n¶v icoc¯n\p  
]pdt¯bv¡v hnkÀÖn¸n¡p¶p.

eknI (Lymph)

kwhl\¯n\pÄs¸Sp¶ asämcp {Zh 
amWv eknI AsÃ¦nÂ {ZhIe (Tissue 
fluid). CXv cà¯nse ¹mkvabv¡v kam\hpw, 
F¶mÂ \ndanÃm¯Xpw, Ipdª amwkyw AS 
§nbn«pÅXpamWv. tImim´c Øe¯pff ekn 
Im{Zhw tatZmhmln\n (Lymphatic capillaries) 
Ifnse¯pIbpw Ah H¶ptNÀ¶v henb eknIm 
\mfnIfmbn Ahkm\w kncIfnse¯pIbpw 
sN¿p¶p. eknI IpSenÂ \n¶v Zln¨Xpw BKnc 
Ww sNbvXXpamb sImgp¸nt\bpw, tImim´c 
Øe¯pff A[nI {Zht¯bpw cà¯ntebv¡v 
Xncn¨v sIm ≠phcp¶p.

6.7 hnkÀÖ\w kky§fnÂ
hnkÀÖ\w F¶mÂ F´v?

 F§s\bmWv kky§fnÂ hnkÀÖ\w 
\S¡p¶Xv?

D]m]Nb amen\y§sf kkyicoc¯nÂ \n 
¶pw \o¡w sN¿p¶ {]{InbbmWv hnkÀÖ\w.

kky§fnÂ hnkÀÖ\¯n\v hnhn[ hgnI 
fp≠ v.

1.  kkyamen\yhkvXp¡Ä tImi t^\§ 
fnÂ kw`cn¡p¶p.

2.  amen\yhkvXp¡Ä sImgnbp¶ CeIfnÂ 
kw`cn¡p¶p.

3. aäp amen\y DXv]¶§Ä ]mIamb sske 
tImi§fnÂ sdkn\mbpw, ]ibmbpw kw` 
cn¡p¶p.

4. kky§Ä Nne amen\y]ZmÀ°§sf 
Ahbv¡p Npäpapff a®nÂ hnkÀÖn 
¡p¶p.

6.8 hnkÀÖ\w P´p¡fnÂ 

GItImi t{]mt«mtkmhIfnÂ amen\y 

§fpw, Pehpw BKncWw sN¿p¶XneqsSbp-

≠mIp¶ hnkÀÖy§Ä kt¦mNt^\§Ä hgn 

]pd´ffs¸Sp¶p.

koe³t{SäpIfnepw, kvt]m©pIfnepw 

hnkÀÖyhkvXp¡Ä tImikvXc¯neqsS   ]pd 

´ffs¸Sp¶p.

 ]c¶ hncIfnepw Dcpf³ hncIfnepw  

hnkÀÖ\ IpgepIÄ hnImkw {]m]n¨v hnkÀ 

1. \n§fpsS {]tZi¯pff Hcp BtcmKy 

tI{µw kµÀin¨v a\pjycnse lotamt¥m_n 

sâ km[mcW Afhv BcmªdnbpI.

2. ]pcpj³amcnepw, kv{XoIfnepw, Ip«nIfnepw 

CXns³d Afhv kaamtWm? hyXymkamsW 

¦nÂ F´psIm ≠msW¶v NÀ¨ sN¿pI?

{]hr¯n 6.6
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ÖyhkvXp¡sf ]pd´Ås¸Sp¶p. A\
enUIfnÂ s]mffbmb icocAdIfnÂ \n¶pw 
hnkÀÖy§sf tiJcn¡m³ s\{^nUnb F¶p 
hnfn¡p¶ khntij hr¡IÄ cq]s¸Sp¶p.

 IticpInIfnÂ hr¡Ifpw hnkÀÖ\ 
IpgepIfpw DÄs¡m ≠ hn]peambXpw kp\nÀ 
hNnXhpamb hnkÀÖ\ hyhkvY  hnImkw 
{]m]n¨n«p ≠v. IticpInIfnse hr¡bnÂ 
AS§nbncn¡p¶ s\t{^mWpIÄ cà¯nse 
amen\y§sf Acn¨v aq{Xambn amäp¶p. aXvky§Ä 
A[nIambn AtamWnb AS§nb amen\y §sf 
]pd´ffp¶p. BbXn\mÂ Chsb AtamWn 
tbmsSenIv P´p¡Ä F¶p hnfn¡p¶p. ]£n 
IfpsS hnkÀPPy hkvXp¡fnÂ A[nIw bqdnIv 
A¾§Ä AS§nbncn¡p¶XpsIm≠ v Ahsb 
bqdntImsSenIv P´p¡Ä F¶p hnfn¡p¶p. 
kkvX \nIfnÂ bqdnb Hcp {][m\ hnkÀÖ\ 
hkvXphmbXpsIm≠ v Ahsb bqdntbmsSenIv 
P´p¡Ä F¶p hnfn¡p¶p.

s\t{^m¬

Hmtcm s\t{^mWnepw t¥msadpekv F¶pw 

hr¡m\mfnIÄ F¶pw hnfn¡p¶ Hcp Acn¡p¶ 

D]IcWw D≠v. t¥msadpekv cà¯nse 

¹mkvam `mK¯ns\ Acn v̈ aq{Xw D ≠m¡p¶p. 

hr¡m\mfnIÄ, icoc¯n\mhiyamb Pehpw 

aäp ]ZmÀ°§sfbpw BKncWw sNbvXtijw 

amen\y§Ä \ndª Pew, ss\{SP³ AS§nb 

hnkÀÖyhkvXp¡sf aq{Xambn \o¡w sN¿p¶p.

6.9 \mUohyhkvY

P´picoc¯nse Zie£(aney³)¡W¡n      

\pff tImi§fpw, IeIfpw H¶ns\m¶v kzX{´ 

ambn {]hÀ¯n¡p¶nÃ. ChbpsS {]hÀ¯\w 

GtIm]\ coXnbnemWv. CXn\À°w Bhiym\p 

kcWw icoc¯nepS\ofw hyXykvY [À½§Ä, \n 

   Ir{Xna hr¡ (lotamUbmsseknkv)

hr¡IÄ Pohn¡m\pXIp¶ aÀ½ {][m\amb AhbhamWv. hr¡bpsS AWp_m[,£Xw, 
hr¡Ifnte¡pff \nb{´nX cIvX Hgp¡v F¶o hnhn[ LSI§Ä hr¡bpsS {]hÀ¯\¯ns\ 
aµo`hn¸n¡p¶p.CXv acW¯ntebv¡pt]mepw \bn¡mhp¶ hnjapff amen\y§sf icoc¯nÂ              
\nt£]n¡p¶Xn\v CSbm¡p¶p. hr¡IÄ \njv^eamIp¶ kmlNcy¯nÂ Ir{Xna hr¡IÄ D]
tbmKn¡mhp¶XmWv. UbmsseknkneqsS cà¯nse ss\{SP³ IeÀ¶ amen\yhkvXp¡sf 
\o¡w sN¿p¶ Hcp D]IcWamWv  Ir{Xna hr¡.

AÀ²XmcykvXc¯n\mÂ BhcWw sNbvXn«pffXpw 
Ubmsseknkv {Zhw \nd¨n«pff Sm¦nÂ \nc¯n 
hbv¡s¸«n«pffXpamb F®aä IpgepIÄ 
DÄs¸«XmWv Ir{Xna hr¡IÄ.Cu {Zhw cà¯n\p 
kaamb hrXnhym]\aÀ±w DÄsIm ≠Xpw, ss\{SP³  
amen\y§Ä CÃm¯XpamWv.tcmKnbpsS càw Cu 
IpgepIÄ hgn IS¯n hnSp¶p. Cu Nme\¯nÂ 
cIvX¯nse amen\y hkvXp¡Ä UbmsseknwMv 
{Zh¯ntem«v hnkcWw hgn IS¡p¶p. ip²oIcn¨ 
cIvXw tcmKnbntebv¡v XncnsI Ibäp¶p CXv 
hr¡bpsS [À½¯n\p kZriambXpw, F¶mÂ 
BKncW¯n\v DÄs¸Sm¯Xn\mÂ hyXykvXhpamWv. 
km[mcWbmbn Hcp {]mb]qÀ¯nbmb BtcmKyhm   
\nÂ hr¡IÄ Znhkhpw GItZiw 180 L cIvXs¯ 
Acns¨Sp¡p¶p. F¶mÂ bYmÀ°¯nÂ Hcp 
Znhkw Ht¶m ct ≠m enäÀ am{Xta hnkÀÖ\w 
sN¿p¶pffq, ImcWw _m¡n Acns¨Sp¯hsb 
hr¡¡pgepIÄ ho ≠pw BKncWw sN¿s¸Sp¶p.

ip²amb Ubmsseknkv {Zhw
D]tbmKn¨ 

Ubmsseknkv 

{Zhw(bqdnbbpw A[nI 

ehW§fpw AS§nbh)

AÀ²XmcykvXc¯n    
\mÂ \nÀ½nXamb IpgÂ

Ubmsseknkv 
{Zhw

kncIfntem«v 
sNÃp¶ hgn

[a\nbnÂ \n¶pw Ir{Xna 
hr¡bntem«v sNÃp¶ IpgÂ
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ÝnX kab v̄, \nÝnX \nc¡pIfnÂ tNÀ¶v {]hÀ 

¯n¡p¶psh¶mWv.

t]inIÄ Ne\kab v̄ {]hÀ¯n¡p¶ 
coXn GtIm]\{]hÀ¯\¯n\v Hcp D¯a 
DZmlcWamWv. DZmlcW¯n\v Hcp _me³ Hcp 
] v́ ]nSn¡m³ {ian¡pt¼mÄ C{µnbmhbh§fnÂ 
\n¶pw hcp¶ ktµi§Ä Ahs³d kÔnIfnse 
bpw ssIIfnsebpw ImepIfnsebpw apXpIp 
his¯bpw \qdpIW¡n\v t]inIsf Nen¸n¡p 
¶p. _mesâ \mUohyhkvY t]inIsf GtIm 
]n¡p¶Xn\mÂ Ah icnbmb A\p{Ia¯nÂ 
icnbmb iànbnÂ, kkq£vaw icnbmb 
kab ]cn[nbnÂ icnbmb Zqc¯nÂ ]´ns\                              
]nSn¡m³ km[yam¡p¶p. t]inIfpsS {]hÀ 
¯\w, izmtkmNvOzmkw, lrZbkv]µ\w, cà 
k½À±hyXnbm\w, A[nI Xm] hnkÀÖ\w, cà 
¯nÂ ]©kmcbpsSbpw ehW¯ns³dbpw 
Afhv \ne\ndp¯Â F¶nh \mUohyhØbpsS 
GtIm]\w hgn \S¡p¶p. hyIvXambn ]dªmÂ 
FÃm GtIm]\{]hÀ¯\§fpw kzta[bm 
\S¡p¶p.

 ]pgp¡fnÂ kcf coXnbnepff GtIm 
]\ hyhkvYImWp¶p. F¶mÂ a®ncIfnÂ Cc« 
\mUoX´p¡Ä ImWp¶p. c ≠p Km³¥nbIÄ           
(ganglia) akvXnjvIambpw, t\{X_nµp {]Imi 
kzoImcnbmbpw hÀ¯n¡p¶p.

 jUv]Z§fnÂ Km³¥nb Iogv\mUn 
X´phpambn _\v[n v̈ akvXnjvIambn {]hÀ¯n 
¡p¶p. ImgvNbv¡mbn \Ã hnImkw {]m]n¨ 
C{µnb hnjbIamb Ahbhhpw KÔ{KmlIamb 
kv]Àin\nIfpw D≠v. 

kkvX\nIfnepw DbÀ¶ hnImkw {]m]n¨ 
IticpInIfnepw \mUohyhkvYbneqsSbpw A´x 
{kmhn hyhkvYbneqsSbpw GtIm]\w km[y 
amIp¶p.

 Npcp¡¯nÂ \mUohyhkvYbnÂ AS§n 
bn«pff FÃm `mK§fnepw hÀ²n¨ thK¯nÂ 
ktµi§sf IS¯p¶Xns\ \mUo {]tNmZ\w 
F¶p hnfn¡p¶p.

6.10 kky§fnse GtIm]\w 
kky§Ä F{]Imcw GtIm]n¡p¶p?

 P´p¡sft¸mse kky§fnÂ \mUohy-
hkvYtbm t]inItfm ImWp¶nÃ.

F¶mÂ, Ah {]tNmZ\§tfmSv F§s\bmWv {]
XnIcn¡p¶Xv?

 \mw sXm«mhmSn kky¯ns\ kv]Àin 
¡pt¼mÄ AhbpsS CeIÄ aS§pIbpw 
Iq¼pIbpw sN¿p¶p.

 hn¯pIÄ apfbv¡pt¼mÄ thcv `qansb 
t\m¡nbpw ImÞw `qan¡v FXncmbn a®n\v 
apIfnepw hfcp¶p. apIfnÂ ImWn¨ncn¡p¶ {]
hr¯nIfnÂ F´mWv kw`hn¡p¶Xv?

 BZykw`h¯nÂ CeIfnÂ kwthZ 
\£aXbp≠ mIp¶p. CXnÂ hfÀ¨ kw`hn 
¡p¶nÃ.

 c ≠mas¯ kw`h¯nÂ thcv `qansb 
t\m¡nbpw ImÞw kqcy{]Imi¯ns\ 
t\m¡nbpw hfcp¶p. ChnsS hfÀ¨ ImcWw, 
thcnepw ImÞ¯nepw A\phÀ¯\ Ne\ §Ä 
kw`hn¡p¶p. 

 kky§fnÂ c ≠pXc¯nepff Ne\ §Ä 
ImWs¸Sp¶p.

1. hfÀ¨bv¡\pkrXaÃm¯ Ne\w

2. hfÀ¨bv¡\pkrXamb Ne\w

6.11  hfÀ¨bv¡\pkrXaÃm¯ Ne\w

{]tNmZ\¯nsâ XXv£Wamb {]XnIcWw

Cu Ne\w kky§fnÂ kv]Ài t_m[ 
¯mÂ  GÀs¸Sp¶p.  ChnsS hfÀ¨ ImWp 
¶nÃ, F¶mÂ kv]Ài\¯n\mÂ CeIÄ bYmÀ 
°¯nÂ Nen¡p¶p. F¶mÂ kky§fnÂ \m 
UoIeItfm t]ioIeItfm ImWp¶nÃ.

 F§s\bmWv kky§Ä kv]Ài 
\¯ns\ Adnbp¶Xv? F§s\bmWv CeIÄ 
kv]Ài\¯n\p {]XnIcWambn Nen¡p¶Xv?

 sXm«mhmSn kky¯ns³d Hcp `mK¯v            

\mw kv]Àin¡pt¼mÄ FÃm CeIfpw Iq¼n 

Ne\w D ≠m¡p¶p. CXv Hcp Øe¯v GÀs¸Sp¶ 
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{]tNmZ\w aäp Øet¯¡pw k¼À¡w                  

]peÀ¯p¶psh¶v kqNn¸n¡p¶p. F¶mÂ 

P´p¡fnÂ ImWs¸Sp¶Xpt]mse ktµi§sf 

IS¯p¶ khntij IeIÄ kky§fnÂ 

ImWp¶nÃ. sXm«mhmSn sNSnbnse CeIÄ 

Iq¼p¶Xn\v ImcWw AhbpsS sR«nse 

hoÀ¯ Iogv`mKs¯ (]Ähn\kv) ]mc³ssIa 

tImi§Ä¡nSbnepÅ Pe¯nsâ k©mcamWv.

hfÀ¨bv¡\pkrXamb Ne\w

  s]mXphmbn kky§Ä {]tNmZ\¯n\p 
{]XnIcWambn Hcp {]tXyI Znibntebv¡v kmh 
[m\w hfcp¶p. ImcWw kky§fnÂ Ne\w 
kw`hn¡p¶XpsIm ≠v hfÀ¨ Hcp {]tXyI Znibn 
tebv¡v kw`hn¡p¶p.

 Xmsg sImSp¯ncn¡p¶ Nne DZmlcW§fn 
eqsS \ap¡v ]ehn[ Ne\§sf a\Ênem¡mw 

1.   {]Imim\phÀ¯\ Ne\w : kky§fpsS {]
XnIcWw {]Imi¯ns³d Znibntem«v \S¡p¶p.

2. `qKpcpXzm\phÀ¯\ Ne\w: `qKpcpXzmIÀ 
jW iànsb t\m¡nbpff kky§fpsS {]Xn 
IcWw.

3. Pem\phÀ¯\ Ne\w: PeZnisb t\m¡n 
bpÅ kky¯nsâ {]XnIcWw

4. cmkm\phÀ¯\ Ne\w: CXv cmk]ZmÀ°fpsS 
Znisb t\m¡n kky`mK§fpsS {]XnIcWw.

{]Imim\phÀ¯\ Ne\w

CXv kky¯nsâ ImÞw kqcy{]Imi¯n sâ 
Znisbt\m¡nbpÅ hfÀ¨bmWv.

Nn{Xw 6.12. {]Imim\phÀ¯\ Ne\w

1. ]d¼nÂ sN¶v sXm«mhmSn 
kky¯ns\    Is ≠¯pI.

2. kky¯nsâ GsX¦nepw Hcp 
`mK¯v kv]Àin¡pI.

3. F´mWv kw`hn¡p¶sX¶v 
\nco£n¡pI.

{]hr¯n 6.7

Nn{Xw 6.11 kwthZ\£aXbpff kkyw (sXm«mhmSnkkyw)

 • Hcp tImWn¡Â v̂fmkv¡nÂ Pew \ndbv 
¡pI.

 • v̂fmkv¡ns³d Igp v̄ `mKw Hcp I¼nhe 
sIm≠ v aqSpI.

 • I¼nhebv¡p apIfnÂ AacbpsS Ht¶m    
ct ≠m _oPm¦pcW hn¯pIÄ hbv¡pI. 

 • Hcp hiw Xpd¶n«pff Hcp ImÀUv t_mÀUv 
s]«n FSp¡pI.

 • ImÀUvt_mÀUns³d Xpd¶ ̀ mKw P\mebnÂ \n 
¶pw hcp¶ kqcy{]Imiw e`n¡p¶ coXnbnÂ 
h v̈ AXnÂ v̂fmkv¡ns\ hbv¡pI. 

 • ct ≠m aqt¶m Znhk¯n\ptijw t\m¡nbmÂ 
kvIµ`mKw kqcy{]Imi¯ns\ t\m¡nbpw 
thcpIÄ {]Imi¯n\v FXncmbpw hfcp¶Xp 
ImWmw. Ct¸mÄ v̂fmkv¡ns\ Xncn v̈ 
kvIµ`mKw kqcy{]Imi¯n\`napJambn Ipd 
¨p Znhkw hbv¡pI.

 • kvIµ¯ns³dbpw thcns³dbpw `mK§fpsS 
ZnibnÂ Fs´¦nepw amäw kw`hn¨n«pt ≠m?

 • ]pXpXmbn hfcp¶ `mK§fpsS ZnibnÂ 
Fs´¦nepw amäw ImWp¶pt ≠m?

 • Cu {]hr¯nbnÂ \n§Ä F´mWv a\Ênem 
¡p¶Xv?

{]hr¯n 6.8



A
²

ymb
w 

6

110 111

PohÂ {]hÀ¯-\-§Ä 

`qKpcpXzm\phÀ¯\Ne\w
CXv thcpIfpsS `qKpcpXzmIÀjW Znisb 

t\m¡nbpÅ hfÀ¨bmWv.

thcpIÄ kqcy{]Imi¯ns\ t\m¡nbpw 
ImÞw `qKpcpXzmIÀjW iànsb t\m¡nbpw 
hfcpIbnÃ.

Pem\phÀ¯\Ne\w

hfsc henb hr£§fpsS thcpIÄ 
Pet{kmXÊns\ t\m¡n hfcp¶p.

DZm:þ sX§nsâ thcpIÄ Pe¯n\mbn hfsc 
AItebv¡v sNÃp¶p.

cmkm\phÀ¯\Ne\w

CXv cmk]ZmÀ°§fpsS Znisb t\m¡n 
kky`mK§fpsS hfÀ¨bmWv.   
  DZm:þ _oPmÞ¯ns\ t\m¡n ]cmKtc 
Wp¡pgepIfpsS hfÀ¨.

EWmXvaI 
`qKpcpXzm\p 

hÀ¯\Ne\w[\mXvaI 

`qKpcpXzm\p 

hÀ¯\Ne\w

Nn{Xw 6.13 `qKpcpXzm\phÀ¯\Ne\w

 amXrIm aqey\nÀ®bw

1. tamtWmt{Sm^bnÂ Blmc]ZmÀ°§sf BKncWw sN¿p¶ khntij thcpIÄ 

  i) lmtÌmdnb  ii) ssat¡mssdk thcv iii) ]än¸nSn¡p¶ thcv iv) A]kvYm \ob thcv

2. bokväpIfpsS Ahmbp izk\¯n\mÂ e`n¡p¶ Dev]¶w

 i) emIvSnIv A¾w ii) ss]dqhnIv A¾w iii) FYt\mÄ  iv) AkänIv A¾w

3. Pee`yXbv¡mbn sX§nsâ thcpIÄ Xmbvhr£¯n\v AIse hfÀ¶p sNÃp¶p. C¯c¯nepff 
thcpIfpsS Ne\w 

  i) {]Imim\phÀ¯\Ne\w  ii) `qKpcpXzm\p hÀ¯\Ne\w 

  iii) cmkm\phÀ¯\Ne\w  iv) Pem\p hÀ¯\Ne\w

4. kky§fnse sske¯ns³d ]¦v 

  i) Pe Nme\w   ii) Blmc kwhl\w   iii) Aant\m A¾kwhl\w  iv) HmIvknPs³d kwhl\w

5. kzt]mjWcoXn¡v BhiyambXv 

      i) CO2 Dw Pehpw  ii) lcnXIw iii) kqcy{]Imiw iv) taev]dªsXÃmw

6.-C-e-bnse kpjn-c-§Ä/Bkyc-{Ô-§Ä _______ \v klm-bn-¡p-¶p.

    i) -{]-Imi kwtÇ-jW thf-bnÂ Im¬_¬-þ-ssU-þ-HmIvsskUv DÄs¡m-Åm³ 

    ii) -{]-Imi kwtÇ-jW thf-bnÂ HmIvkn-P³ ]pd-¯p-hn-Sm³ 

    iii)- k-ky-tkzZ-\-k-a-b¯v \ocmhn ]pd-¯p-hn-Sm³  iv) taÂ¸-d-ª-sX-Ãmw

7.-l-cn-XI kky-§-fnse ]mN-I-ime F¶-dn-b-s¸-Sp¶ tImimwKw GXv?

    i)- ssa-täm-tIm¬{Unb  ii)- t¢m-tdm-¹mÌv   iii) A-´À{ZhyPm-enI  iv) -aÀ½w

hn`mKw  - A
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8.- hn-kv¡w, IkvIq« XpS-§nb ]cmZ kky-§-fnse {]tXyI thcp-t]m-epÅ LS-\-I-   
    sf _______F¶p ]d-bp-¶p.

    i) ssd-tkm-bn-Up-IÄ   ii) lmtÌm-dnb   iii)- sslt^   iv) tÌm-f³kv

9.-  H-ä-bms\ sXsc-sª-Sp-¡pI Zl-\-¡p-g-ense `mK-§Â

    i) -{K-k\n    ii) hmbv   iii) hm-bv¡pgn   iv)- B-tá-b-{KÙn

hn`mKw - B
1.  A,B F¶v ASbmfs¸Sp¯nbn«pff kkyIm Þ¯nsâ kwhl\IeIfpsS \maw Ipdn¡pI.

a) A bpsSbpw B bpsSbpw \ma§Ä

b)  A bneqsS kwhl\w sN¿s¸Sp¶ ]ZmÀ°§Ä GsXÃmw?

c)  B bneqsS kwhl\w sN¿s¸Sp¶ ]ZmÀ°§Ä GsXÃmw?

d)  F{]ImcamWv ]ZmÀ°§Ä A bneqsS apIfntem«v CeIfnÂ IS¯ 
s¸Sp¶Xv?

2.- t]m-jWw F¶mÂ F´v? lcn-XI kky-§-fnepw A[nI P´p-¡-fnepw GXp-Xcw t]mjWw BWv 
ImW-s¸-Sp-¶Xv?

3. khntij Ahbh§fpsS t]mjW coXnsb  DNnXamb DZmlcW¯nt\mSv tNcpw]Sn tNÀ¡pI.

kzt]mjnIÄ ssat¡mssdkm IkvIq«m

]ct]mjnIÄ lcnXIw tamtWmt{Sm^m

arXt]mjnIÄ lmkvtÁmdnb ssl_nkvIkv

  
4.-ap-I-fn-epÅ Nn{X-¯ns\ \nco-£n-¡pI.

1)- Nn{Xw A bnepw B bnepw ImWp¶ Ne-\-¯ns\ Ipdn-¡pI

2)  F{]-Imcw Cu Ne-\-§Ä sXm«m-hm-Sn(-ssatam-k)-bpsS Ne-\-

¯nÂ \n¶pw hyXym-k-s¸-Sp-¶p.

5. -A-hmbp izk\ {]{In-b-bnÂ ImÀ_¬ ]ZmÀ°-am-b _______hn-L-Sn¨v _______ImÀ_¬ ]ZmÀ°-

amb emIvSnIv BknUv Bbn amdp-¶p.

6.- ]-©-kmc BÄ¡-tlm-fmbn amä-s¸-Sp-¶p. Cu {]kvXm-h-\-bnÂ GXp {]{In-b-bmWv \S-¡p-¶-Xv?

 GXp kq£-a-Po-hn-bmWv DÄs¸-«n-«p-ÅXv?

7. a\p-jy-cnÂ izk-\-hm-bp _______h-gn-bmbn _______\p-ÅnÂ IS-¡p-¶p. aÕy-§-fnÂ Pew.. _______
hgn-bmbn ico-c-¯nÂ IS¶v Pe-¯nÂ Aen-ªn-cn-¡p¶ HmIvkn-P³ _______\p-ÅnÂ hym]\w 

sN¿p-¶p.

8.- c≠ v ]cmZ kky-§Ä¡v DZml-cWw Xcp-I. BXn-tYb kky-§-fnÂ \n¶pw t]mjWw BKn-cWw sN¿p-¶-

Xn\v klm-bn-¡p¶ {]-tXyIXcw thcp-IÄ Gh?
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9. arX-t]m-jn-IÄ F¶mÂ F´v?

10.- a-\p-jy-cnÂ A¶-]-Y-¯nsâ \ofw F{X? Bam-i-b-Ip-SÂ ]Y-¯nse `mK-§sf Blmcw IS¶p  

sNÃp¶Xnsâ ASn-Øm-\-¯nÂ {Ia-ambn Fgp-XpI?

11.- iz-k\w F¶mÂ F´v?hmbp izk-\-¯nsâ kwXp-e\ kao-I-cWw Fgp-XpI?

12.- a-Õys¯ Pe-¯nÂ \n¶pw ]pd-s¯-Sp-¡p-t¼mÄ A[n-I-k-abw AXn-Po-hn-¡p-¶n-Ã. F´p-sIm≠ v?

13. Atam-Wn-tbmsSenIv, bqdn-tbm-sS-enIv P´p-¡Ä  F¶mÂ F´v? DZm-l-c-W-§Ä Xcp-I.

14.- sXm-«m-hmSn kky-§sf sXmSp-t¼mÄ D ≠ m-Ip¶ amä-§sf hnh-cn-¡p-I.

15.- k-ky-§-fnse tkzZ\ {]{In-bsb {]ZÀin-¸n-¡m³ Ign-bp¶ Xmsg X¶n-cn-¡p¶ Nn{X-§sf \nco-£n-¡p-I.

Id-§p¶ ]¦

Pe-¯nÂ ap¡nb kvt]m©v

c -≠ {Khpw Xpd¶ I®mSn IpgÂ 
(_o¡dnsâ ASn¯«n\v apIfnembn

_o¡À

Pew

CXnse LS-\-Isf kky-§-fnse `mK-§-fmbn Xmc-X-ay-s¸-Sp-¯pI

 i) -kvt]m©v ii) Pew \nd¨ I®m-Sn IpgÂ-

  

hn`mKw - C

1.- k-ky-§-fnse hnhn-[-Xcw Ne-\-§sf DZm-l-c-W-k-lnXw hnh-cn-¡pI?

2. P´p-¡-fnse hnhn-[-Xcw hnkÀÖ\ coXn-sb-¡p-dn-s¨-gp-XpI?

3.- D-bÀ¶ kky-§-fnse izk-\s¯ Xmgv¶ kky-§-fnse izk-\-hp-ambn Xmc-Xayw sN¿p-I.

4.- sXm-«m-hmSn kky-§fnse Ce-I-fnÂ Ne\w kw`-hn-¡p-¶p. GXp Xc-¯n-epÅ Ne-\-amWv \n§Ä    

\nco-£n-¨-Xv. 

5.- B-´-c-tIm-i-Z-l-\-¯nÂ \n¶pw _mly-tIm-i-Z-l-\s¯ hyXym-k-s¸-Sp-¯pI? CXnÂ GXmWv ta· 

tbdn-bXv?

6.- hmbp izk-\-¯n\pw Ahmbp izk-\-¯n\pw X½n-epÅ hyXym-k-sa´v? Ch c ≠nepw \S-¡p¶ s]

mXp-hmb {]{Inb GXv?
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7.-a-\p-jy-cnse izk\ {]{In-bsb {]ZÀin-¸n-¡m³ Ign-bp¶ X¶n-«pÅ amXr-Isb 

\nco-£n-¡mw.

 i) izm-k-tImiw ii) U-b{^w iii) izm-k-\mfw iv) \m-km-c{Ôw F¶n-h-bv¡mbn 

amXr-I-bnÂ D]-tbm-Kn-¨n-cn-¡p¶ LS-\-I-fpsS t]cv Fgp-Xp-I.?

8.-X-¶n-«pÅ Nn{X-§sf \nco-£n-¡p-I.

 A, B F¶o kky-§sf Pew Hgn-¨-tijw kqcy-{]-Im-i-¯nÂ sh¡p-I. (s]m-«mkyw sslt{Um-Ivssk-

Uv) DÅ I®m-Sn-Ip-¸n-¡p-Ån-embnsh¨n-«pÅ _n F¶ kky-¯n-epÅ Ce-bpsS `mKs¯ Atbm-Un³ ]co£Ww 

sN¿p-t¼mÄ \oe-\n-d-am-bn-am-dp-¶n-Ã.-CXv Ce-bnÂ ÌmÀ¨v CÃ F¶v kqNn-¸n-¡p-¶p. Ip¸n-bpsS ]pd-¯mbn 

ImWp¶ Ce-bpsS `mK¯v taÂ]-dª ]co-£-W-¯n\p hnt[-b-am-b-t¸mÄ \oe-\n-d-ambn amdp-¶p.

Ip¸n-¡p-Ånse Ce-bpsS `mK¯v  _______ C-Ãm-¯XpImcWw {]Im-i-kw-tÇ-jWw \S-¶n-Ã. 

   a) kq-cy-{]-Imiw  b) l-cn-X-IWw  c) ImÀ_¬-þ-ssU-þ-Hm-IvsskUv  d) Pew

   (i) -Ip-¸n-bpsS ]pd-¯pÅ Ce-bpsS `mK-¯n\v e`y-am-bn-cp¶ LS-I-§Ä Gh?

9.-  C-hnsS hni-Zo-I-cn-¨n-«pÅ `£W coXnsb \nco-£n-¡p-I.

    a. -Po-hn-I-fpsS icn-bmb hni-Zo-I-cWw F¶Xv

A B C D
a) arX-t]m-jWw ]c-t]m-jWw kzt]m-jWw ]c-t]m-jWw

b) ]c-t]m-jWw kzt]m-jWw arX-t]m-jWw arX-t]m-jWw

c) kzt]m-jWw arX-t]m-jWw kzt]m-jWw ]c-t]m-jWw

d) kzt]m-jWw ]c-t]m-jWw ]c-t]m-jWw arX-t]m-jWw

A B C

D

 b. F´p-sIm- mWv  'A' sb kzt]m-jn-IÄ F¶p ]d-bp-¶Xv?

I®m-Sn-Ip¸n

A B

KOH
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10. X¶n-«pÅ tcJm Nn{Xs¯ \nco-£n-¡pI

lrZbw [a\n

teman-IIÄ

Ubm-s]-Un-knkv

ECF

‘X ‘

ImÀ_¬s

sUHmIvsskUpw 

amen\yhpw

ekn-Im-\mfn

ekn-I-

tem-an-IIÄ

o2 

t]mjI§Ä

Extra Cellular 
Fluid (ECF)

icoctImi§Ä /Ie

 a) Cu Nn{X-¯nse X. F´mWv ?

 b) CXv cà-¯nÂ \n¶pw F{]-Imcw hyXym-k-s¸-«p-Im-Wp-¶p ?

11.-  Xmsg X¶n-cn-¡p¶ ]co-£Ww \nco-£n-¡pI

i) CXv kqNn-¸n-¡p¶ {]Xn-`m-k-¯nsâ t]cpw kzX-{´-am-Ip¶ hmX-I-¯nsâ t]cpw Fgp-Xp-I.

 a) izk-\w ImÀ-_¬-þ-ssU-þ-Hm-IvsskUv b) {]I-mi-kw-tÇjWw, HmIvkn-P³ 

 c) kky-tkz-Z\w Pew   d) hnkÀÖ\w, ss\{SP³ 

ii) - {]-Im-i-kw-tÇ-jWw F¶mÂ F´v? Cu ssPh-cm-k-{]-hÀ¯-\-¯nsâ kwXp-e\w sNbvX kao-I-cWw  

Fgp-Xp-I.

knc 

Books : 1.  Modern Plant Physiology R.K.Sinha, Narosa publishing house, New Delhi 

   2.  Fundamentals of plant physiology Jain .V.K.S.Chand & Company Ltd.  
New Delhi

          3. Complete Biology(IGCSE) - Oxford University press, New York

Webliography:  www.britannica.com,             science.howstuffworks.com   
    http://arvindguptatoys.com/films.html

IqSp-XÂ hni-Zmw-i-§Ä¡mbn

hmbp-Ip-an-f-IÄ

_o¡À

Pew
ssl{UnÃ kkyw

]co-£-W-Ip-gÂ

hmXIw \nd-ªn-cn-¡p¶ 

]co-£-W-Ip-gÂ
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Nn{Xw 7.1 ssPhaÞe¯nse APohnb LSI§Ä¡pw Pohnb LSI§Ä¡pw CSbnepÅ ]ckv]c {]hÀ¯\w 

APohnb ]cnØnXn
Ic, Pew, hmbp, [mXp¡Ä

APohnb LSI§Ä
Ic, Pew , hmbp, [mXp¡Ä

Pohnb ]cnØnXn
P´p¡Ä

Pohnb ]cnØnXn
kky§Ä

A²ymbw 7

PohnIÄ hyXykvXamb Npäp]mSpIfnÂ 

Pohn¡p¶p. Nne kky§fpw P´p¡fpw ]qÀ 

®ambpw Pe¯nepw aäp Nneh Icbnepw Pohn 

¡p¶p. 

a\pjycpw hyXykvXamb Npäp]mSpIfnÂ 

PohnXw \bn¡p¶p. NneÀ \Kc§fnepw NneÀ 

]«W§fnepw aäp NneÀ {Kma§fnepw hkn¡p¶p. 

hkn¡p¶ Øe¯n\\pkcn¨v AhÀ F§s\

bmWv X§sf s]mcp ¯s¸Sp¯p¶Xv?

 kky§fpw, P´p¡fpw a\pjycpw X½nÂ 

APohnbhkvXp¡fmb hmbp, Pew, Ic F¶nh 

bpambn CS]gInbmWv \ne\n¶p      t]mcp¶Xv . a\p 

jyÀ {]IrXnbnse hn`h§sf B{ibn¡p¶p. Cu 

hn`h§fnÂ a®v, Pew, IÂ¡cn, sshZypXn, F® 

hmXIw XpS§nbh DÄs¸Sp¶p. Cu hn`h§Ä 

a\pjycpsS PohnXssiensb sa¨s¸Sp¯p¶p. 

PohnIsf AhbpsS Npäp]mSpIfpambn _Ô 

s¸Sp¯ns¡m≠ pÅ ]T\ambn ]cnØnXn imkv 

{Xs¯ \nÀhNn¡mhp¶XmWv.

hnIk\¯nsâ amÀ¤¯nÂ Pew, ht\mXv] 

¶§Ä, a®v, [mXphn`h§Ä t]mepÅhbpsS 

Bkq{XnXaÃmsXbpÅ h³tXmXnepÅ Zpcp]

tbmKw kw`hn¨p. CXv {]IrXnbnÂ Ak´penXm 

hØbv¡pw ]e tZmjIcamb ]ZmÀ°§Ä 

A´co£¯ntebv¡v ]pd´Ås¸Sp¶Xn\pw CS 

bm¡n. 

AanXamb P\kwJymhÀ²\hv, ]cnØn 

Xnaen\oIcWw, P\§fpsS \ne\nÂ¸v, IoS§ 

fpsS \nb{´Ww, {]IrXnhn`h§fpsS kwc£Ww 

F¶nh ImcWw a\pjycmin Npäp ]mSpIfmÂ 

h³tXmXnÂ kzm[o\n¡s¸Sp¶p. 
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\½psS \ntXys\bpÅ {]hr¯nIfnÂ \mw ]e 
hkvXp¡fpw hens¨dnbp¶p.

 • Cu ]mgvhkvXp¡fnÂ NneXv GsXms¡ 
bmWv?

 • \mw hens¨dnª tijw Ahbv¡v F´p 
kw`hn¡p¶p?

D]Poh\amÀ¤hpw t£ahpambn _Ôs¸« 
a\pjycpsS {]hr¯nIfmÂ ]mgvhkvXp¡Ä 
D ≠mIp¶p. FÃm ]mgvhkvXp¡fpw amen\y 
§fmWv. Ah Hcp hn[¯nesÃ¦nÂ asämcp 
hn[¯nÂ aen\oIcWw D ≠m¡p¶p. hmbp, 
`qan, Pemib§fpsS Npäp]mSpIÄ F¶nhn 
S§Ä A\pNnXamb coXnbnÂ ]mgvhkvXp¡Ä 
hens¨dnbp¶Xpaqew _m[n¡s¸SpIbpw 
AXpImcWw ]cnØnXnbnÂ Ak´penXm hØ 
krjvSn¡s¸SpIbpw sN¿p¶p.

 • aen\oIcWw F¶mse´v?

 • aen\oImcnIÄ F¶mse´v?

aen\oIcWw: hmbp, `qan, shÅw F¶nhbpsS 
`uXnI]camb, cmk]camb AsÃ¦nÂ Pohim 
kv{X]camb khntijXIfnÂ D ≠mIp¶ A\`ne 
jWobamb GsX¦nepw amäw a\pjy PohnXs¯ 
kmcambn _m[n¡p¶psh¦nÂ  AXns\ aen\o 
IcWw F¶p ]dbp¶p.

aen\oImcn: ]cnØnXnsb tZmjIcambn _m[n 
¡p¶Xpw ]cnØnXnbnte¡v ]pd´Ås¸Sp¶ 
Xpamb {]IrXnZ¯tam a\pjy\nÀ½nXtam Bb 
Hcp ]ZmÀ°s¯bmWv  aen\oImcn  F¶v ]d 
bp¶Xv.  DZm.: kÄ^ÀssU HmIvsskUv, ImÀ 
_¬tamtWmIvsskUv, seUv, saÀ¡pdn XpS 
§nbh.

7.1 ]mgvhkvXp¡sf Xcw Xncn¡Â 
1. ssPhhnLS\¯n\v hnt[bamIp¶ ]mgv     

hkvXp¡Ä 

2. ssPhhnLS\w kw`hn¡m¯ ]mgv     
hkvXp¡Ä

ssPh{]{InbIfnÂ ssPhoI]camtbm, kq 
£vamWphnsâ {]hÀ¯\w aqetam hnLS\w 
kw`hn¡p¶ ]ZmÀ°§sf ssPhhnLS\¯n\v 
hnt[bamIp¶ ]mgvhkvXp¡Ä F¶p]dbp¶p. 
DZm. ]pÃv, ]q¡fpw CeIfpw.

ssPhnI]camtbm, kq£vamWphnsâ {]
hÀ¯\w aqetam hnLS\w kw`hn¡m¯ ]ZmÀ 
°§sf ssPhhnLS\w kw`hn¡m¯ ]mgv 
hkvXp¡Ä  F¶p ]dbp¶p. DZm. ¹mkvänIv ]
ZmÀ°§Ä, [mXpamen\y§Ä.

Nn´n¡pI
s{Sbn\nÂ D]tbmKn¡p¶ Hä {]mhiyw D]
tbmKn¨Xn\ptijw Dt]£n¡p¶ I¸pIÄ

\n§fpsS c£IÀ¯m¡tfmSp tNmZn¨mÂ A¡m 
e¯v s{Sbn\nÂ bm{XsN¿pt¼mÄ I«nbpÅ 
¹mkvänIv I¸pIfnÂ NmbIpSn¨n«v BI¸pIsf 
I¨hS¡mc\v Xncn¨v sImSp¡pambncp¶p F¶v 
]dbpw. Ct¸mÄ s{Sbn\nÂ ipNnXz {]iv\§fmÂ 
Hä {]mhiyw D]tbmKn¨Xn\ptijw Dt]£n¡p¶ 
I¸pIfpsS D]tbmKw {]Nmc¯nÂ h¶p. F¶mÂ 
C¯c¯nepÅ e£¡W¡n\v ¹mkvän¡v I¸p 
IfmÂ D≠ mIp¶ `hnjy¯pIsf¸än  HcmÄ          
t]mepw Bkab¯v Nn´n¨n«p ≠mhnÃ. Ipd¨v 
Ime§Ä¡v ap³]v Ifna®v  sIm ≠p ≠m¡nb 
I¸pIÄ Chbv¡v ]Icambn \nÀt±in¨ncp¶p. 
F¶mÂ C¯c¯nepff I¸pIÄ hfscb[nIw  
\nÀ½n¡p¶Xn\mÂ ^e`qbnãXbpÅ taÂ a®v 
\ãs¸Sp¶p. Ct¸mÄ ISemÊpsIm ≠p ≠m¡p¶ 
I¸pIÄ D]tbmKn¨phcp¶p. Hä {]mhiyw D]
tbmKn¨Xn\p tijw Dt]£n¡p¶ ¹mÌnIv 
I¸pItf¡mÄ ISemkv I¸pIÄ¡pÅ ta·IÄ 
Fs´ÃmamsW¶v  \n§Ä IcpXp¶Xv?

 • \½psS hoSpIfnep≠mIp¶ amen\y§Ä¡v 
F v́ kw`hn¡p¶psh¶v I≠ p]nSn¡pI? 
Cu amen\y§sf tiJcn¡p¶Xn\v \n§fpsS 
Øe v̄ Fs´¦nepw coXnIÄ Dt ≠m?

 • Xt±iØm]\§fnÂ (]©mb v̄ ap³kn 
¸Â \Kck ,̀ ]mÀ ņS t£akwLS\) 
F§s\bmWv amen\y§sf ssIImcyw 
sN¿p¶sX¶v I≠ p]nSn¡pI.

 • ssPhhnLS\w kw`hn¡m¯ amen\y§fpw 
{]tXyIambn ssIImcyw sN¿p¶Xn\pÅ 
sa¡m\nkw \n§fpsS {]tZi v̄ Dt≠m? 
ssPhhnLS\w kw`hn¡p¶ amen\y§fpw 
\n§fpsS ho«nÂ Hcp Znhkw F{Xam{Xw 
amen\y§fmWv D≠mIp¶Xv? CXnÂ F{X 
t¯mfamWv ssPhhnLS\w kw`hn¡p¶ 
amen\y§Ä.

 • Hcp Znhkw ¢mkvapdnbnÂ D ≠mIp¶ amen    
\yw IW¡m¡pI. CXnÂ F{Xt¯mfamWv 
ssPhhnLS\w kw`hn¡m¯ amen\y§Ä?

 • Cuamen\y§sf ssIImcyw sN¿p¶Xn\pÅ 
hgnIÄ  \nÀt±in¡pI.

{]hr¯n  7.1
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C¯cw B]XvIc§fmb amen\y§fnÂ\n¶pw 
F§s\ \s½c£n¡mw?

F´psIm≠ mWv kÀ¡mcpw aäv ]e kwLS\
Ifpw ]vfmÌnIv D]tbmK¯ns\Xnsc t_m[hXv 
IcW ]cn]mSnIÄ kwLSn¸n¡p¶Xv?

tZmjIcamb amen\yhkvXp¡sf \in¸n¨v 
Ifbp¶Xn\mbn Xmsg ImWp¶coXnIÄ D]
tbmKn¡p¶p. 
1. a®n\Snbnse IpgnIÄ (Land Fills)

ssk\nIkw_Ônbmb {ZmhIhpw tdUntbm 
BIvSohv amen\y§fpw kpc£nXamb `q{]
tZi§fnepw kw`cn¡p¶Xn\mbpÅ kuI 
cy§fp≠ v. DbÀ¶ tdUntbm BIvSohXbpÅ 
amen\y§sf a®n\SnbnÂ Bg¯nepÅ 
InS§pIfnÂ kw`cn¡p¶p.

2. Bg¡nWÀ Ipgn¡Â (Deep Well Injection)
Cu coXnbnÂ `qKÀ`Pe¯n\SnbnepÅ 

CuÀ¸mwianÃm¯ kq£va kpjnc§fpÅ hkvXp 
hneqsS Hcp InWÀ Ipgn¡p¶p. B]¯p≠ m 
¡p¶ {Zhamen\y§Ä Cu InWdp Ifnte¡v 
]¼v sN¿s¸Sp¶p. CXv a®nepÅ kq£va 
kpjnc§fpÅ hkvXphns\ IpXnÀ ¡bpw A\n 
ivNnXImet¯¡v thÀs]«v ØnXn sN¿pIbpw 
sN¿p¶p. 
3. Np«v Nm¼em¡pI (Incineration)

hkvXp¡sf I¯n¡p¶Xns\bmWv Np«p 
Nm¼em¡pI F¶v ]dbp¶Xv. 

sshZycwK¯pÅ ssPhamen\y§sf 
km[mcWbmbn Np«v Nm¼em¡p¶ coXn D]
tbmKn¨mWv Hgnhm¡p¶Xv. a\pjyicoc¯nÂ 
\n¶pÅ amen\y§Ä, th ≠m¯ Huj[§Ä, 
càw, ]gp¸v, P´p¡fpsS AhinjvS§Ä, 
kq£vamWp¡fS§nb amen\y§Ä, Pohkm 
t¦XnIhnZymhinã§Ä XpS§nbhbmWv sshZycw 
K¯pÅ ssPhamen\y§Ä F¶p]dbp¶Xv. 

    B]Xv¡caÃm¯ amen\y§fpsS \nÀhlW 
s¯  Jcamen\y \nÀhlWw F¶p]dbp¶p.

]p\xcp]tbmK]p\xNw{IaW kmt¦XnI hnZy  

dºÀ, I®mSn, ISemkv,D]tbmKiq\yamb 
teml¨ofpIÄ t]mepÅ hkvXp¡sf Xcw Xncn¨v 
Ahsb ]px\kwkvIcW¯neqsS ho≠ pw D]
tbmKn¡mhp¶ hkvXp¡fm¡n amäp¶ coXnsb 
amen\y§fpsS ]p\xkwkvIcWw AYhm ]p\x 
Nw{IaWw F¶p ]dbp¶p.

ISemkv 

(54% hos ≠Sp¡mw) ISemkns\ ho ≠pw Ipg 
¼m¡n (]Ä¸v) ]p\xkwkvIcW¯neqsS ISemkv, 
ImÀUvt_mÀUv, aäv DXv]¶§Ä F¶nhbm¡n    
]p\xNw{IaWw sN¿mhp¶XmWv. 
I®mSn

(20 % hos ≠Sp¡mw) I®mSnsb s]mSn¨v ho
≠pw Dcp¡n ]pXnb I®mSn¸m{X§tfm AsÃ¦nÂ 
Ahsb s]mSn¨v  \nÀ½mW hkvXp¡fmb 
tIm¬{Ioäv, Bkv_tämkv t]mepÅhbnÂ          
]md¡jW§Ä¡pw aWen\pw ]Icambn D]
tbmKn¡p¶p. 

`£y amen\y§sfbpw sXmgp¯nse amen\y 
§sfbpw It¼mÌm¡n amän a®nsâ hf¡qdv 
(t¢ZmhkvXp) \ne\nÀ¯p¶p.

7.2. Pe ]cn]me\w
hÀ²n¨phcp¶ Pe¯nsâ BhiyIX 

sbbpw, ip²amb `qKÀ`Pe¯nsâ ZuÀe`yhpw 
aqew, e`yambn«pÅ Hmtcm XpÅn Pehpw ]mgm 
¡mXncn¡p¶Xn\mbn ASnb´camb \S]SnIÄ 
FSpt¡ ≠Xmbn«p≠ v. 

a\pjycpsS GItZiw FÃm {]hr¯nIÄ 
¡pw hr¯nbpÅ ip²Pew BhiyamWv, Hcp]
t£ \½psS Npäp]mSpapÅ GsXmcp LSI 
§tf¡mfpw Pe¯nsâ e`yXbmWv a\pjycmin 
bpsS Ccn¸nShpw {]hÀ¯\§sfbpw \nÀ®bn 
¡p¶Xv. 

Pe¯nsâ hÀ²n¨phcp¶ BhiyIXbv¡pÅ 
ImcW§Ä \n§Ä¡v ]«nIs¸Sp¯mtam?

 
7.2.1 Pe¯nsâ t{kmXÊpIÄ

FÃm cmPy§Ä¡pw Pew ASnØm\hpw 
Aaqeyhpamb Hcp {]IrXn hn`hamWv. a\pjyÀ 
Ipfn¡p¶Xn\v, `£Ww ]mIw sN¿p¶Xn\v, 
KXmKX¯n\v, DuÀÖe`yX F¶n§s\bpÅ 
AhcpsS FÃm Bhiy§Ä¡pw a\pjyÀ 
Pe¯ns\ B{ibn¡p¶p. C´ybnÂ c≠ v Xc¯n 
epÅ Pew ImWs¸Sp¶p. ehW Pehpw, ip² 
Pehpw. agshÅw, D]cnXePew, `qKÀ` Pew 
F¶nhnS§fnÂ \n¶pamWv ip²Pew e`n¡p¶Xv.

Pe¯nsâ apJyt{kmXÊpIÄ agbpw, aªp 
amWv. CXv PeN{I¯nsâ Hcp `mKamWv.
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]cnØnXn  kwc£Ww

D]cnXe Pew 

C´y [mcmfw \ZnIfpw XSmI§fpw Ipf 
§fpw sIm≠ v A\p{KloXamWv . 
`qKÀ`Pew

`qan¡SnbnÂ ImWs¸Sp¶ ip²Pe 
kw`cWnIfmWv Pe`rX§Ä (aquifers). 

`qPehnXm\¯nÂ kpjnc§fpÅ ]md 
IfneqsS `qan¡Snbntebv¡v Hen¨nd§p¶ 
PeamWv `qKÀ`Pew. Cu kpjnc§fpÅ ]md 
IÄ Hcp \nivNnX Afhp hsc Pew sIm≠ v ]q 
cnXamIp¶p. PehnXm\¯nsâ apIfnepÅ ASp 
¡mWv `qPehnXm\w. `qKÀ`Pew  kky§Ä¡v 
hfsc {][m\amWv. a\pjycpw InWdpIfpw 
IpgÂ¡nWdpIfpw hgn Cu Pew D]tbmKs¸Sp 
¯p¶p≠ v. agbpsS ZuÀe`yhpw A\mhiy h\\io 
IcW§fpw `qKÀ`PehnXm\s¯ _m[n¡p¶p. 
7.2.2 ip²Pe ]cn]me\w

Pe ZuÀe`yw t\cnSp¶Xn\mbpw Pe¯nsâ 
Afhv hÀ²n¸n¡p¶Xn\mbpw [mcmfw hgnIÄ 
D≠ v. 
i) taL¯nÂ cmk ]ZmÀ°§Ä hnXdÂ

PeaS§nbn«pÅ  taL§fpw agbmbn           
s]mgnbp¶Xn\pÅ (Ah£n]vXs¸Sm\pÅ) 
kmlNcy§fpw Ds≠ ¦nÂ ipjvIsFtkm, s]m 
«mkywAsbmssUtUm taL§fnÂ hnXdpt¼mÄ 
Nnet¸mÄ agbp ≠mImw. 
ii) ehWmwiw \o¡w sN¿Â (FXnÀ hrXnhym]\w)

ip²Pe¯nsâ Afhv hÀ²n¸n¡p¶Xn\p th
≠n ISÂ Pe¯nÂ\n¶v D¸v \o¡w sN¿p¶Xv Hcp 
anI¨ kmt¦XnI hnZybmWv. kap{ZPeip²oIcWw 
ip²Pe¯nsâ aäv  t{kmXÊpIsf¡mÄ Nnehv 
IqSnbXmWv. _mjv]oIcWw, ]p\xkm{µoIcWw 
F¶o km[mcW coXnIfmWv ehWmwiw \o¡w 
sN¿p¶XnÂ DÄs¸Sp¶Xv. 
iii) UmapIÄ, kw`cWnIÄ, I\mepIÄ

UmapIfpw, kw`cWnIfpw A[nIbfhnÂ 
Pew e`n¡p¶ Øe§fnÂ \n¶pw Pew kw`cn¨v 
I\mepIÄ hgntbm, `qan¡SnbnepÅ IpgepIÄ 
hgntbm PeZuÀe`yapÅ Øe§fntebv¡v sIm
≠p sNÃp¶p.

iv)  Pehn`mPI \nÀÆlWw (Water shed       
management)
HgpInt¸mIp¶ agshÅ¯ns\ ]cn]men 

¡p¶Xns\bmWv Pehn`mPI \nÀÆlWw F¶p 
]dbp¶Xv. C¯c¯nepÅ shÅ¯ns\ sNdnb 
AWs¡«pIÄ \nÀ½n¨v tiJcn¡p¶p. CXv 
agshÅs¯  sI«n  \nÀ¯p¶Xnt\msSm¸w h\y 
Pohn hmkØe§fmbpw {]tbmP\s¸Sp¶p. 
v) agshÅ kw`cWw (Rain water harvesting)

hoSpIfpsS taÂ¡qcIfnepw AsÃ¦nÂ 
A¦W§fnepw hogp¶ agshÅs¯ ]n¶oSv 
D]tbmKn¡p¶Xn\mbn `qan¡SnbnÂ kw`cn 
¡p¶Xns\bmWv agshÅkw`cWw F¶XpsIm
≠À°amIp¶Xv. Pew Hen¨p t]mImsX kwc£n 
¡pI F¶XmWv agshÅ kw`cW¯nsâ {]
[m\ Dt±iyw. sI«nS§fpsS taÂ¡qcIfnepw 
A¦W§fnepw hogp¶ shÅs¯ ss]¸pIÄ 
hgn sI«nS§Ä¡cnInÂ `qanbpsS ASnbnepÅ 
Sm¦pIfnÂ tiJcn¡pIbpw BhiyapÅt¸mÄ 
tamt«mÀ D]tbmKn¨v apIfnte¡v FSp¡pIbpw 
sN¿p¶p.agshÅ tiJcW{]{Inb efnXamWv. 
am{XaÃ km¼¯nI t\«hpapÅXpamWv. hÀ²n¨p 
hcp¶ Pe¯nsâ Bhiyw t\cnSp¶Xn\v, {]
tXyIn¨pw \Kc{]tZi§fnse ]mÀ¸nS taJe 
Ifnse shÅs¸m¡w XSbp¶Xn\mbn CXv 
klmbn¡p¶p. 

vi) \oÀ¯S kwc£Ww (Wetland Conservation) 
CXv {]IrXnZ¯ambn Pes¯ kw`cn¡pIbpw 

]p\x\nt£]W taJeIfmb Pe`rX§fmbn  {]
hÀ¯n¡pIbpw sN¿p¶p

vii) KmÀlnIkwc£Ww(Domestic conservation)
_¡äpIÄ¡v ]Icw jhdpIÄ IpdªbfhnÂ 

PesamgpIp¶ ss]¸pIÄ LSn¸n¡pI,  D]
tbmKs¸Sp¯nb Pew D]tbmKn v̈  ]pÂ¯InSn, 
ASp¡ft¯m«w F¶nh  \\bv¡pI, hml\§Ä 
IgpIp¶Xn\v ]p\xNw{IaWw (recycle) sNbvX Pew 
D]tbmKn¡pI, Pekwc£W D]IcW§Ä D]

hoSnsâ       
taÂ¡qc

IpgÂ

agshÅ  Pe`rXw

InWÀ

Nn{Xw 7.2 agshÅkw`cWw
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tbmKn¡pI F¶o\nebnÂ HcmÄ¡v Pe¯nsâ D]
tbmKw Ipdbv¡mhp¶XmWv.

Nn{Xw. 7.3 Pe¯nsâ KmÀlnIkwc£W coXn

viii) hyhkmbimeIfnse kwc£Ww

XWp¸n¡p¶Xn\p]tbmKn¡p¶ Pes¯ 
ho ≠pw D]tbmKn¡mhp¶XmWv. aen\Pes¯ 
cmkkwkvIcW¯n\ptijw ho ≠pw D]tbm 
Kn¡mw. 
7.3. h\yarKkwc£W tI{µ§Ä
h\yPohnIÄ

hfÀ¯p arK§fÃm¯Xpw, [mcmfambn Irjn 
(^mapIÄ) sN¿s¸Sm¯Xpw {]IrXnZ¯amb 
hmkØe§fnÂ ImWs¸Sp¶Xpamb PohnI 
fmWv h\yPohnIÄ. Hcp `q{]tZi¯nepff {]IrXn 
Z¯amb kkyP´p Pme§sfÃmw CXnÂ DÄ 
s¸Sp¶p. \½psS \³abv¡pw `mhnXeapdbv¡v {]
tbmP\s¸Sp¶Xn\pw h\yPohnIsf ]cn]ment¡

kmln¸n¡p¶p. h\yPohnIsfbpw AXnÂ\n¶v 
e`n¡p¶ DÂ¸¶§sfbpw icnbmb coXnbnÂ 
D]tbmKs¸Sp¯pIbmsW¦nÂ Ah henb 
km¼¯nI t\«w \ÂIp¶p. \miw kw`hn¡m¯ 
kky§Ä¡v `mhnbnÂ hfscb[nIw Huj[ 
aqeyapff DXv]¶§Ä \evIm³ Ignbpw. h\y 
PohnIÄ P\nXI sshhn[y¯ns³d Hcp hn        
]peamb Iehdbmbn cq]w sIm ≠ncn¡p¶Xp 
ImcWw P\nXIimkv{X kmt¦XnI hnZybpsS 
]pXnb I≠ p]nSn¯§Ä¡mbn Chsb icn 
bmb coXnbnÂ  D]tbmKn¡mhp¶XmWv. h\y 
PohnIÄ ]pcmX\ Imew sXmt« hfsc {]m[m 
\yw AÀln¡p¶hbmWv. `mhnbnepw A§s\ 
Xs¶ XpScpIbpw sN¿pw. AXpsIm≠ v Ah 
bpsS kwc£Whpw ]cn]me\hpw {]m[m\y 
aÀln¡p¶p. 
kwc£WtI{µ§Ä

Hcp {]tXyI {]tZis¯ ]cn]men¡p¶Xn\p 
ff A[nImcw \n£n]vXambncn¡p¶ D¶X 
DtZymKØsâ \nb{´W¯nepffXpw, At±l 
¯nsâ A\phmZanÃmsX arK§sf th«bmSp¶Xpw 
A]lcn¡p¶Xpw \ntcm[n¡s¸«n«pffXpamb 
Hcp {]tZiamWv h\yarK kwc£W tI{µw.

a\pjycpsS {]hÀ¯\¯mÂ ]cnkvYnXn 
bnep ≠mhp¶ Ak´penXmhkvY ImcWw \m 
i¯ntebv¡v t]mIp¶ h\yPohnIsf kwc£n 
¡p¶Xn\mWv C´ybnÂ h\yarKkwc£W 
tI{µ§Ä Øm]n¨Xv. \½psS cmPy¯nÂ 1.6 
e£w sq.km hnkvXrXnbnÂ 89 tZiob DZym\§fpw, 
500 h\yPohnkwc£W tI{µ§fpw, 27 ISph 
kt¦X§fpw, 200 arKimeIfpw, 13 PohaÞe 
kt¦X§fpw D≠ v.

7.4  Bhmk hyhØbnse k´pe\w
F´mWv BhmkhyhkvY?

 • aXvky§Ä Pe¯nÂ Pohn¡p¶p

 • ISph h\¯nÂ Pohn¡p¶p.

taev]dª hmkØe§fnÂ Ah F§s\bmWv 
AhbpsS PohnXw \bn¡p¶Xv?

sshhn[yamÀ¶ PohnkapZmbw Ah X½nepw,   
]cnØnXnbpambpw CW§nt¨À¶v Pohn¡p¶ 
Xns\ BhmkhyhØ F¶p ]dbp¶p. Bhmk 
hyhØ c≠ v Xc¯nÂ D≠v. Pe (aquatic) Bhmk 
hyhØbpw Ic (terrestrial) Bhmk hyhØbpw.

≠Xv BhiyamWv. h\yPohnIÄ Hcp k¼¯mWv.

Ahkm\ambpff IWs¡Sp¸p {]Imcw, 
\½psS cmPy¯nÂ GItZiw 400þXcw 
CgP´p¡fpw 200þXcw D`b PohnIfpw 
3000þC\w aXvky§fpw 3000 C\w ]dhIfpw 
20,000 C\w ]pjv¸n¡p¶ kky§fpw  
4100þ C\w kkvX\n Ifpap≠v.

h\yPohnIÄ¡v, at\mlmcnXbpw (kuµcyw), 
]cnØnXn]chpw, hnZym`ymk]chpw Ncn{X]
chpw, imkv{X]chpamb aqey§fpapffXn\mÂ 
Chsb kwc£nt¡ ≠Xv hfsc AXymhiyamWv. 
]cnØnXnbpsS kwXpe\mhkvYbv¡v Hcp 
\Ã PohPme sshhn[yw AXymhiyamWv. h\y 
PohnIfpsS h³tXmXnepff \ioIcWw ]
cnkvYnXnsb Ak´penXmhkvYbntebv¡v \
bnt¨¡mw. h\yPohnIÄ  Iemt_m[w (at\m 
lmcnX) \ÂIp¶Xn\mÂ ]e cmPy§fpw ]cn 
kvYnXn hnt\mZk©mcs¯ h³tXmXnÂ t{]mXv 
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]cnØnXn  kwc£Ww

t]cv                   kvYew P´p¡Ä

CµncmKmÔn

h\yarKkwc£WtI{µw
]ivNna L«w

ISphm, ]pffn¸pen, apff³]¶n,   
\oeKncnXmÀ, knshäv ]q¨, B\. 
KuÀ, ]³tKmfn³

If¡mSvh\yarK             
kwc£W  tI{µw.

Xncps\Âthen PnÃ
knwlhme³ Ipc§v, kmw_À, KuÀ, 
aSnb³ IcSn, ]d¡p¶ A®m³.

{iohnÃn]p¯qÀ A®m³ h\y 
arK kwc£W tI{µw

hncpXp\KÀ PnÃ
NnWp§p¶ A®m³, Fen, am³ 
_mÀ¡n§v am³, acNps ≠en.

thS´m¦Â ]£n kwc£W  
tI{µw

Im©o]pcw PnÃ

tImÀtamd³kv, FKvd«vkv. Nmc      
\nd sIm¡v, Xpd¶ Np ≠pI 
fpff sIm¡v shff¡cSnIÄ, 
tjmshtÃgvkv, ]n³säbnÂkv, 
sÌävkv, km³Uv ss]¸À.

apXpae h\yarK kwc£W  
tI{µw

\oeKncn

B\IÄ, KuÀ, em³KÀ, ISph, 
]pen, aSnb³ IcSn, kmw_À, 
Im«pIcSn , Ipdp¡³, apff³]¶n, 
Iocn.

hncmenae Xncp¨n PnÃ Im«pabnepIÄ

a¶mÀ DÄ¡SÂ kap{Z tZiob     
]mÀ¡v 

cma\mSv ISÂ¯ochpw 
Xq¯p¡pSn PnÃbpw.

]hng¸päpIÄ, UyqtKmwKv, BaIÄ 
tUmÄ^n\pIÄ, _et\m t¥mÊkv 

ap ≠³Xpd h\y 
arKkwc£WtI{µw.

Xncps\Âthen PnÃ
ISph, t_mWäv Ipc§v, em³KÀ 
aSnb³ IcSn, Im«p\mbv.

hÃ\mSv Idp¯IrjvW 
arKkwc£W tI{µw.

Xq¯p¡pSn PnÃ
Idp¯ IrjvWarKw, Im«p ]q¨, 
apbÂ, Iocn.

AdnRvPÀ A®m 
kpthmfn¡Â ]mÀ¡v

h ≠eqÀ knwlw, B\, ISph, Ipc§v.

ap¡qÀ¯n tZiob]mÀ¡v \oeKncn ISphIÄ.

t]mbnâv ImenaoÀ h\y 
arKkwc£WtI{µw

\mK]«Ww PnÃ
]pffnam³, Im«pIcSn, t¹mthÀkv, 
ÌnÂäv, t_mWäv Ipc§v.

B\ae h\yarK kwc£W 
tI{µw

]ivNna L«¯nsâ         
NcnhpIÄ

knshäv]q¨, apff³]¶n,IcSn, KuÀ, 
]pen, \oeKncn XmÀ.

Xangv\m«nse {][m\s¸« kwc£WtI{µ§Ä
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_´n¸qÀ tZiob ]mÀ¡v 
(CXv Hcp ISphm kt¦Xw 
IqSnbmIp¶p)

IÀ®mSI
C´y³ Im«pt]m¯v, C´y³ ]pffnam³, 
aSnb³ IcSn , B\IÄ.

tImÀs_äv tZiob D¯cm©Â 
]mÀ¡v (C³Uy bnse BZys¯ 
tZiob ]mÀ¡v) (ISphm 
kt¦XwIqSnbmbp¶p)

D¯cm©Â
ISph, C´y³ ]pffnam³, B\, ]pen, Im«p 
]q¨, aSnb³ IcSn.

KnÀtZiob]mÀ¡v KpPdm¯v Gjy³ knwlw

Im³lm tZiob ]mÀ¡v(ISphm 
kt¦Xw)

a²y{]tZiv am³, ISph, Im«p\mb, C´y³  ]pffnam³.

`cXv]qÀ ]£nkwc£WtI{µw cmPØm³

374 hwi n̄epff ]£nIÄ DZm :  C ý³ 
SmÀ«À, kv]q¬ _nÃpIÄ, hÀ®sIm¡v, Xpd¶ 
Np ≠pIfpff sIm¡v, Idp¯ Igp¯pff 
sIm¡v XpS§nbh.

a\mkv h\yarK kwc£ 
WtI{µw (ISphmkt¦Xw) 

BÊmw
lnkv]nUv apbepIÄ ( A]qÀÆw), ]nKvan 
]¶n kzÀ®em³KÀ

kpµÀ_³ tZiob]mÀ¡v 
(ISphm kt¦Xw)

]ivNna _wKmÄ {]tXyI cmPIob _wKmÄ ISphIÄ. 

{][m\s¸« tZiob ]mÀ¡pIÄ, h\yarK kwc£W tI{µ§Ä, kt¦X§Ä 

Bhmk hyhØbpsS {][m\L«§Ä 
GsXms¡bmWv?

Bhmk hyhØbnÂ {][m\ambpw \mep 
LSI§fp≠ v. AhbmWv.

 1. AssPh LSI§Ä

 2. DXv]mZIÀ

 3. D]t`màm¡Ä

 4. hnLmSIÀ

DXv]mZIcpw D]t`màm¡fpw hnLmSIcpw 
Pohnb LSI§fmWv.  
Ipf BhmkhyhØ

Ipfw, PeBhmk hyhØbv¡v Hcp 
DZmlcWamWv.

AssPh LSI§Ä

{]Imiw, Dujvamhv, ssl{UP\tbmWnsâ 
KmVX, CO2, H2, O2, N, PO4, CO3, S XpS§nbh 

t]mepff AImÀ_WnI ]ZmÀ°§fpw ImÀt_m 
sslt{UÁpIÄ, amwky§Ä, sImgp¸pIÄ t]m 
epff ImÀ_WnI ]ZmÀ°§fpw CXnÂ DÄs¸ 
Sp¶p.

ssPh LSI§Ä

CXnÂ DXv]mZIcpw, D]t`màm¡fpw DÄ 
s¸Sp¶p.  ssl{UnÃ, hmenkvt\cnb XpS§nbh 
t]mepff Pekky§fpw ¢mantUmtamWkv 
thmÄthmIvkv, kvss]tdmssKdt]mepff  kky 
¹hI§fpamWv DXv]mZIÀ. 
{]mYanI D]t`màm¡Ä (AYhm) kkym lmcnIÄ 
(Herbivores) 

jUv]Z§Ä, HmW¯p¼nbpsS emÀhIÄ 
t]mepff P´p¹hI§Ä kky¹hI§sf 
`£n¡p¶p.
ZznXob D]t`màm¡Ä

NneXcw aXvky§Ä, XhfIÄ, Peh ≠pIÄ 
XpS§nbhbmWnh. CXv Ipf¯nepff {]mYanI 
D]t`màm¡sf `£n¡p¶p.
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XrXob D]t`màm¡Ä

Ch sNdnb aXvky§sf `£n¡p¶ henb 
aÕy§fpw, ao³sIm¯nIfpw (s]m·m\pIÄ) 
BWv.

hnLmSIÀ

]eXcw _mIvSncobIfpw, IhI§fpw Ipf 
¯nse hnLmSIcmWv.

 • Hcp AIzmdnbw \nÀ½n¡pt¼mÄ AXnÂ 
aäv PohnIsf `£n¡p¶ Hcp Pe Pohnsb  
CSmXncn¡m³ \n§Ä {i²n¡mdpt ≠m? 
AsÃ¦nÂ F´p kw`hn¡pw?

 • apIfnepff PohnIfpsS Hmtcm hǹ mKhpw     
]ckv]cw  F{]Imcw B{ibn¡p¶psh¶ 
Xns\ Ipdn̈ v kwL§fmbn NÀ¨ sN¿pI.

 • Pe PohnIsf Bcv Bsc `£n¡p¶p 
F¶ {Ia n̄Â FgpXn IpdªXv aq¶v \ne 
Ifnepff Hcp irwJe cq]oIcn¡pI.

 • GsX¦nepw  Hcp hǹ mKw PohnIÄ¡v            
{]mYanI ap³KW\ \ÂIWsa¶v \n§Ä 
IcpXp¶pt ≠m? Ds ≠¦nÂ F´psIm≠ v? 
AsÃ¦nÂ F´psIm ≠nÃ?

Nn{Xw. 7.4.  BhmkhyhkvYbnse DuÀÖ {]hmlw

BhmkhyhkvYbpsS k´penXmhØ

hnhn[ Pohn kapZmb§Ä Ah X½nepw ]cn 
XØnXnbpambn CW§nt¨À¶pw Hcp k¦oÀ® 
am{Xbmbn {]hÀ¯n¡p¶Xns\bmWv kwXpe\ 
BhmkhyhkvY F¶p ]dbp¶Xv. 

{]IrXnbnse kwXpe\amWv Hcp Bhmk 
hyhkvYsb \ne\ndp¯p¶Xv. IgpI\pw, 
Fen¡pw X½nepff kwXpe\mhkvY t]mse 
IgpIsâ F®w FenbpsS F®s¯¡mÄ 
A[nIamsW¦nÂ AXv k´penXmhkvYbneÃ.

Ipc§pIÄ¡pw, hmgbv¡pw CSbnepff  
k´penXmhkvYbnÂ hmg CsÃ¦nÂ Ipc§p 
IÄ¡v hmg¸gw In«p¶nÃ.

Hcp BhmkhyhkvY t{kmXÊpIfpsS 
F®¯n\pw D]t`màm¡fpsS F®¯n\pw 
X½nepff _Ôw AYhm Ccbpw AXv `£n¡p 
¶hcpw X½nepff _Ôw \ne\ndp ¯p¶p. 
F´mWv `£yirwJebpw `£yhebpw?

 \nch[n PohnIÄ Hcp `£yirwJebneqsS   
_Ôn¡s¸«ncn¡p¶p. ChnsS `£W¯nepff 
DuÀÖw Hcp PohnbnÂ \n¶pw asäm¶ntebv¡v 
t\cn«v {]hln¡p¶p.

DZm: Hcp ]pÂ{]tZi Bhmk hyhkvYbnse 
`£yirwJe.

amwkmlmcnIsf `£n¡p¶h

amwkmlmcnIÄ

kkymlmcnIÄ

DXv]mZIÀ

kqcy{]Imiw

{]hr¯n  7.2

]pÃv    →  ]pÂ¨mSn     →  Xhf            →  ]m¼v             →       IgpI³
(Dev]mZIÀ)        (kkymlmcnIÄ)            ({]mYanI D]t`mIvXmhv)        (ZznXnb D]t`mIvXmhv)    (XrXob D]t`mIvXmhv)

Nn{Xw 7.5 ]pÂ{]tZi BhmkhyhØ
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`£yhe 
`£yirwJeIÄ ]ckv]cw _Ôn¡s¸«v `£y 

heIfp ≠mIp¶p. AXn\mÂ Bhmk hyhkvY 
bnse FÃm LSI§fpw ]ckv]cw _Ôn¡s¸«ncn 
¡p¶p.

BhmkhyhkvYsb kwc£n¡p¶sX§s\?

{]IrXymÂ BhmkhyhkvYsb \ne\ndp¯p¶ 
[mcmfw LSI§fp≠ v. GsX¦nepw Hcp LSIw 
_m[n¡s¸«mÂ AXvaäp PohnIfpsS PohnX 
kmlNcy§sf {]XnIqeambn _m[n¡pIbpw 
XXv^eambn Hcp Ak´penXmhØ D≠ m 
IpIbpw sN¿p¶p. DZmlcWambn ac§sfbpw 
aäp kkyPme§sfbpw \in¸n¡p¶Xn\mÂ Ic 
BhmkhyhØbpw, Pe Bhmk hyhØbpw  
_m[n¡s¸Sp¶p. Fs´¶mÂ ChnsS PohnIÄ 
¡mhiyamb Blmcw e`n¡p¶nÃ. arK§sf 
sImÃp¶Xn\mepw Ic, hmbp, Pew F¶nh aeo\n 
Icn¡s¸Sp¶Xn\mepw {]IrXnbpsS k´pe\m 
hØ _m[n¡s¸Sp¶p. 

C§s\ ]cnØnXnbpsS k´penXmhØ 
sb¶Xv Hcp Bhmk hyhkvYbnse ssPh 
LSI§Ä¡pw AXns³d t{kmXÊpIÄ¡pw 

Nn{Xw 7.6. `£yhe

X½nepff k´penXmhØsb \ne\ndp¯p¶ 
Xns\bmWv A§s\bmbXn\mÂ PohnkapZmb 
¯nsâ kpKaamb {]hÀ¯\¯n\mhiyamb Hcp 
kpØncamb ]cnX:ØnXn \nesImffp¶p. Hcp 
BhmkhyhkvYbnse ]cnØnXn kwXpe\w \ne    
\nÀ¯p¶Xn\v t]mjI]ZmÀ°§Ä, [mXp¡Ä, 
Pew F¶nhbpsS ]p\:Nw{IaWw \St¡≠ XmWv. 
{]IrXn hǹ h§sf {i²m]qÀÆw D]tbmKn̈ mÂ ]cn 
ØnXn kwXpe\s¯ kwc£n¡mhp¶XmWv. 

ssPhþ`uacmkN{I§Ä

Hcp BhmkhyhkvYbnÂ, kqcy\nÂ \n¶pff 
DuÀÖs¯ kky§Ä kzoIcn¡p¶p. Cu 
kutcmÀÖw, kkymlmcnIfntebv¡pw amwkm 
lmcnIfntebv¡pw ssIamäw sN¿s¸Sp¶p. 
AXmbXv ChnsS DuÀÖw Htc ZnibnÂ am{Xw 
{]hln¡p¶p. F¶mÂ BhmkhyhkvYbv¡v 
Bhiyamb [mXp¡sf kky§Ä XpSÀ¶v 
BKncWw sN¿pIbpw P´p¡fntebv¡v ssI 
amdpIbpw sN¿p¶p. [mXp¡Ä a®nÂ \n¶pw 
\o¡w sN¿s¸Sp¶Xn\mÂ Ahsb XoÀ¨bmbpw 
{]XnØm]nt¡≠ XmWv AsÃ¦nÂ ]p\cp]
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tbmKw sNt¿ ≠XmWv. \miw kw`hn¨Xpw PoÀ®n 
¨psIm≠ n cn¡p¶Xpamb hkvXp¡sf _mÎocnb, 
IhIw F¶nht]mepÅ arXPohnIÄ hnLSn¸n¨v 
a®ntebv¡v ho≠ pw tNÀ¡s¸Sp¶p.

7.5 IÂ¡cnbpw s]t{Smfnbhpw
IÂ¡cn

IÂ¡cn F¶Xv {][m\ambpw ImÀ_¬, 
kÄ^À, ssl{UP³, HmIvknP³, ss\{SP³ 
XpS§nb aqeI§Ä hyXykvX AfhpIfnÂ 
IqSnt¨À¶ncn¡p¶ Hcp an{inXamWv. IÂ¡cn, 
Hcp inemPmX CÔ\amWv . 

temI¯mIam\apff sshZypXnbpsS DXv            
]mZ\¯n\mbpff h³tXmXnepff DuÀÖt{kmX 
ÊmWnXv, am{XaÃ CO2 ]pd´ffp¶XnÂ temI 
¯pffXnÂ h¨v Gähpw henb t{kmXÊpamWv. 
IÂ¡cn D]tbmKn¡p¶Xp aqew ]pd´ffs¸Sp¶ 
CO2 sâ Afhv hfsc IqSpXemWv. CXv s]t{Smfn 
b¯nÂ \n¶pÅXnt\¡mÄ IqSpXepw {]IrXn 
hmXI¯nÂ \n¶papÅ Afhnsâ Cc«ntbm 
BWv.  

Nn{Xw 7.7 IÂ¡cn
J\\w sN¿p¶XnÂ \nt¶m AsÃ¦nÂ 

Xpd¶ IpgnIfnÂ \nt¶m IÂ¡cn e`n¡p¶p. 
I¯n¡p¶XneqsS sshZypXnbpw Xm]hpw 
DXv]mZn¸n¡m³ Ignbp¶ Hcp Jc CÔ\
ambmWv IÂ¡cnsb BZyw D]tbmKn¨ncp¶Xv. 
IÂ¡cnsb hmbphnÂ h¨v NqSm¡pt¼mÄ 
AXv {][m\ambpw ImÀ_¬ssU HmIvsskUv 
hmXIw DXv]mZn¸n¡p¶p. IÂ¡cnbnÂ \n 
¶v D]tbmK{]Zamb DXv]¶§fmb tIm¡v, 
tImÄSmÀ, IÂ¡cnhmXIw F¶nh e`n¡p¶ 
Xn\mbn IÂ¡cnsb hyhkmbimeIfnÂ h¨v 
kwkvIcn¡p¶p.

IÂ¡cn I¯n¡p¶Xn\mepff ]cn ØnXn               
{]iv\§Ä

1. saÀ¡pdn, bptd\nbw, tXmdnbw, BÀsk\nIv 
aäv  L\teml§Ä F¶nhbS§nbn«pff am 
en\y§Ä D ≠mIp¶Xv a\pjycpsS BtcmKy 
¯n\pw ]cnØnXn¡pw tZmjIcamWv.

2. IÂ¡cnbnÂ ImWs¸Sp¶ kÄ^À IW 
§Ä A¾ag D ≠m¡p¶p.

3. `qKÀ`Pehpw ̀ qKÀ` PehnXcWhpw _m[n¡ 
s¸Sp¶p.

4. Icbpw Pehpw aen\amIp¶p.

5. s]mSnamen\yw.

6. lcnX KrlhmXIamb  CO2 sâ \nÀKa\w 
ImemhØm hyXnbm\§Ä¡pw BtKmf Xm] 
\¯n\pw ImcWamIp¶p.

7. hmbphnÂ a\pjy\nÀ½nX CO2 sâ  hÀ²\hvv 

hfsc hensbmcp ]¦v hln¡p¶p.

 s]t{Smfnbw

C¶s¯ B[p\nI PohnX¯nÂ \ap¡v s]

t{SmÄ, s]t{Smfnbw DXv]¶§Ä F¶nhsb Hgn v̈ 

\nÀ¯m³ km[yaÃ. `utam]cnXe¯n\Snbnembn 

{]IrXnZ¯ambn ImWs¸Sp¶ hnjapff, Xo            

]nSn¡p¶, sslt{UmImÀ_WpIfpw ImÀ_WnI 

kwbpà§fpw AS§nbn«pff Hcp k¦oÀ® 

{ZmhI an{inXamWv s]t{Smfnbw AYhm Akw 

kvIrX F®. 

s]t{Smfnbw F§s\bmWv D≠ mbsX¶v \n§Ä 

¡dnbmtam?

ISenÂ hkn¡p¶ PohPme§fnÂ \n¶mWv 

s]t{Smfnbw D ≠mIp¶Xv. Cu PohPme§Ä 

arXnbSªtijw, ISen\Sn¯«nÂ ASnbp¶ 

 • s\bvthen ehKvss\äv tImÀ¸tdj³ 
kµÀin¡pI.

 • GsXÃmw coXnbneqsSbmWv IÂ¡cn 
J\\w sN¿p¶sX¶v I ≠p]nSn¡pI.

 • IÂ¡cnbpsS D]tbmKs¯¸än \n§ 
fpsS Iq«pImcpambn NÀ¨sN¿pI.

{]hr¯n  7.3
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ChbpsS icocs¯ aWÂ, Ifna®v F¶nh 
bmÂ BhcWw sN¿s¸Sp¶p. ]eaney¬ 
hÀj§Ä¡ptijw hmbphnsâ Akm¶n²y¯nÂ 
DbÀ¶ Dujvamhnepw D¶X aÀ±¯nepw Cu 
arXnbSª PohPme§Ä s]t{Smfnbhpw  {]IrXn 
hmXIhpambn amdp¶p.

s]t{Smfnbw, {]IrXn hmXIw F¶nhbnÂ\n 
¶pw [mcmfw D]tbmK{]Zamb ]ZmÀ°§Ä 
e`n¡p¶p. Ch Ae¡ptkm¸pIÄ, \mcpIÄ 
(t]mfnsbÌÀ, ss\tem¬, A{InenIv apXembh) 
t]mfn¯o\pIÄ, aäv ¹mÌnIv ]ZmÀ°§Ä 
F¶nhbmWv. {]IrXnhmXI¯nÂ \n¶pw e`n 
¡p¶ ssl{UP³ hmXIw cmkhf§fpsS 
(bqdnb) DXv]mZ\¯n\v D]tbmKn¡p¶p. CXnsâ 
hymhkmbnI {][m\yw ImcWw s]t{Smfnb¯ns\ 
"Idp¯s]m¶v " F¶pw ]dbp¶p.

]cnØnXn {]iv\§Ä

F®t¨mÀ¨

1. Sm¦À I¸epIfnÂ \n¶pw A]IS§Ä 
aqew ]pd¯phcp¶ AkwkvIrX F® 
(ip²oIrX CÔ\w) ss\kÀ¤nI Bhmk 
hyhØbnÂ tISp]mSpIÄ D ≠mIp¶p.

2. ISenepff F®t¨mÀ¨ Icbnepff 
Xnt\¡mÄ IqSpXÂ tISp]mSpIÄ D ≠m 
¡p¶p. Ch Ptem]cnXe¯nÂ ]SÀ¶p 
InS¡p¶Xn\mÂ, ISÂ¸£nIsfbpw 
kkvX\ PohnIsfbpw aäv PohnIsfbpw 
\in¸n¡p¶p.

SmÀ]´pIÄ (Tar Balls)
kap{Z¯nÂ s]m§n¡nS¶Xn\ptijw Pe 

¯nÂ hym]n¨v InS¡p¶ F®bpsS sNdp 
tKmf§fmWv SmÀ]´pIÄ. an¡hmdpw ISep 
Ifnse Peaen\oImcnIfmWv SmÀ ]´pIÄ.

s]t{Smfnb¯n\p]Icapff aäv t]mwhgnIÄ - 
-hml\§fnse CÔ\§fpsS ASn Øm\¯nÂ

1. B´c Pze\ F³Pn\pIÄ (ssPh CÔ\w 
AsÃ¦nÂ Pze\ssl{UP³)

2.sshZypXn (DZmlcWambn FÃm sshZypX 
(AYhm) k¦c hml\§fnepw) AaÀ¯n 
sRcp¡nb hmbp AsÃ¦nÂ CÔ\ _m 
ädnIÄ (ssl{UP³ CÔ\ _mädnIÄ)

3.{]IrXn hmXIap]tbmKn¡p¶ hml\§fnse 
AaÀ¯nsRcp¡nb {]IrXn hmXIw.  

7.6 lcnX ckX{́ w ( Green chemistry)
B]XvIcamb ]ZmÀ°§fpsS DXv]mZ\

hpw, AhbpsS D]tbmKhpw Ipdbv¡p¶Xnt\m 
AsÃ¦nÂ CÃmXm¡p¶Xnt\m D]tbmKn¡p¶ {]
{InbIfpw, cmk DXv]¶§fpsS kmw_nfpIfpw 
D ≠m¡p¶XpamWv lcnX ckX{´w.

1995þemWv lcnX ckX{´sa¶ Bibw 
BhnjvIcn̈ Xv. lcnX ckX{´ Øm]\w 
ASp¯Ime¯mWv Øm]n̈ Xv. 1999þÂ HutZymKnI 
lcnX ckX{´ Ne©v  (Presidential Green Chemistry 
Challenge award) AhmÀUpIfpw GÀs¸Sp n̄. 

 • ]gb coXnbnÂ aqeI§fnÂ\n¶v kwbpàw 
\nÀ½n¡p¶ {]{Inbbv¡v ]Icambn 
lcnXcmk{]hÀ¯\ \n_Ô\IÄ (DZm: 
ImÀ_WnI embI§Ä¡v ]Icw Pew 
AsÃ¦nÂ embItam D]tbmKn¡msX).

Nn{Xw 7.8 s]t{Smfnbw hyhkmbime

 • tbmt«m s]cpamäN«¯n (kyoto protocol) 
\\pkrXambn lcnX KrlhmXI§fpsS 
DXvkÀÖ\w Ipdbv¡p¶Xn\mbn [mcmfw 
cmPy§Ä NpaXeIÄ GsäSp¯n«p≠ v.

 •  Xm]sshZypX\neb§fnÂ IÂ¡cn D]
tbmKn¡p¶p. s]t{SmÄ, UokÂ t]mepff 
s]t{Smfnbw DXv]¶§Ä KXmKX¯n\p]
tbmKn¡p¶ tamt«mÀ hml\§Ä, I¸ep 
IÄ hnam\§Ä t]mepffhbnÂ D]
tbmKn¡p¶p. [mcmfw sshZyptXm]
IcW§Ä CÃmsXbpw, Øncambn hm 
l\§Ä D]tbmKn¡msXbpw Dff Hcp 
PohnXw hmkvXh¯nÂ \ap¡v k¦ev     ]
n¨v t\m¡m³t]mepw km[yaÃ. AXn\mÂ 
IÂ¡cnbptSbpw s]t{Smfnbw DXv]¶ 
§fptSbpw D]t`mKw Ipdbv¡p¶Xn\pÅ 
hgnIÄ \n§Ä¡v Nn´n¡mtam?

IqSpXembn Adnbm³
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 • Hcp ]gb cmk]ZmÀ°¯n\v lcnXcmkkw 
tÇjWw. (DZm: s]t{SmsIan¡Â DXv]¶ 
§Ä D]tbmKn¡p¶ kwtÇjWw, cmkmw 
ianXnbnÂ {]Xn{]hÀ¯Icmbn D]tbmKn 
¡msX DXvt{]cI cq]¯nepÅ D]tbmKw).

 • hnjmwiw IpdhpÅXpw F¶mÂ {]Nm c¯nepÅ 
kwbpà¯nsâ A`nejWobKpW§fpw 
DÅ Hcp ]pXnb ]ZmÀ°¯nsâ \nÀ½mWw 
(DZm: e£yan«n«pÅ PohnIsf am{Xw \in¸n 
¡m³ IgnhpÅ hnjaS§nb ]pXnb IoS 
\min\n, ]cnØnXn¡\pIqeamb ]ZmÀ° 
§fmbn ssPhþhnLS\w \S¡p¶h)

 • ImÀ_WnI ckX{´w, ssPhckX{´w, 
AImÀ_WnI ckX{´w _lpeI ckX{´w 
hnj NnInÕm imkv{Xw, ]cnØnXn, ̀ uXnI hyh 
kmbnI ckX{´w XpS§nb ckX{´¯nsâ 
FÃm imJIfnepw lcnXc kX{´ kmt¦XnI 
hnZy hnImkw {]m]n¨ncn¡p¶p.

lcnXckX{´¯nsâ XXz§Ä

 • amen\y§Ä krjvSn¨Xn\ptijw Ahsb 
kwkvIcn¡pItbm Hgnhm¡pItbm sN¿p 
¶Xns\¡mÄ amen\y§Ä D≠ mImsX XSbp 
¶XmWv D¯aw.

 • a\pjycpsS BtcmKy¯n\pw ]cnØn Xn¡pw, 
hfscIpdt¨m AsÃ¦nÂ H«pw Xs¶tbm 
hnjanÃm¯ ]ZmÀ°§fpsS \nÀ½mWhpw D]
tbmKhpw FhnsSsbms¡ {]mtbmKnIamtWm 
AhnsSsbms¡ Ir{Xna k{¼Zmb§Ä cq]o 
Icnt¡ ≠XmWv.

 • cmk]ZmÀ°§fpsS hnjmwiw Ipdbv¡p 
t¼mÄ AhbpsS Imcytijn H«pwXs¶ Ipd 
bmsX kwc£n¨psIm≠ v Xs¶ D≠ mt¡
≠XmWv. 

lcnX ckX{´ {]{Inbhgn DXv]mZn¸n¨ Nne 
DXv]¶§fpsS ]«nI.

 • seUv tNÀ¡m¯ tkmÄUdpIÄ s]bnâp 
Ifnse seUv kwbpà§Ä¡p ]Icw aäv 
CXc DXv]¶§Ä. amen\y apà_mädnIfpsS 
hfÀ¨.

 • sPh ¹mÌn¡pIÄ: tNmfw, Dcpf¡ng§v 
AsÃ¦nÂ aäv ImÀjntImXv]¶§Ä F¶o 
kky§fnÂ \n¶v \nÀ½n¡p¶ ¹mkvän¡p 
IÄ.

 • Xo]nSn¡m¯ hkvXp¡Ä.

 • lmeP\pIfnÃm¯ Aán\ntcm[nIÄ  

DZm: aWÂ ASnØm\am¡nbpÅ hkvXp¡Ä D]

tbmKn¡mhp¶XmWv.

`mhnbnse DXv]¶§Ä

 • kmt¦XnI]cambpw km¼¯nI]cambpw 

Ft¸msgms¡ km[yamtWm At¸msgms¡ 

AkwkvIrX ]ZmÀ°§sf \in¸n¡p¶ 

Xn\p ]Icw ]p\xkwkvIcn¡mw. 

 • cmkmwianXnbnepÅ {]Xn{]hÀ¯Isc 

¡mÄ ta·tbdnbXv DXvt{]cI {]Xn{]

hÀ¯IcmWv.

 • lcnX ckX{´w PohnX N{I¯ns³d 

FÃm taJeIfnepw ]pXnb DXv]¶§Ä 

D≠ m¡p¶Xn\v {]tbmP\s¸Sp¶p. lcnX 

ckX{´¯nsâ \nÀhN\¯nÂ B]XvI 

camb F¶ ]Zw DÄs¸Sp¯n bncn¡p¶p. 

B]¯v Ipdbv¡p¶Xn\pw aen\oIcWw 

XSbp¶Xn\papÅ hgnIsf¡pdn¨v ]cmaÀ 

in¡p¶ H¶mWv lcnX ckX{´sa¶v a\

Ênemt¡ ≠XmWv. 

PVC bpw seUpw

Ipdª Dujvamhv BhiyapÅ seUv CÃm¯ 

tkmÄUdpIÄ D ≠m¡nsbSp¯ncn¡p¶p. 
lcnX \ioIcW¯ns\XnscbpÅ Pm{KX

lcnX ckX{´w Hcp kÀhtcmKia \uj[aÃ. 

lcnX ckX{´w bYmÀ°¯nÂ Dd¸phcp 

¯p¶Xv {]]©¯nsâ \ne\nÂ]mWv AÃmsX 

{]IrXnbpsS lcnX \ioIcWaÃ. 

Nn{Xw 7.9 lcnX ckX{´w
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7.7. imkv{Xw C¶v -     
BtKmf {Kma¯neqsS

BtKmf {Kmasa¶Xv C¶v, {]]©w ]e 
hn[ am[ya§fpsS hfÀ¨ImcWw Hcp sNdnb 
{Kmaambn Npcp§nbncn¡p¶psh¶mWv. {]tXy 
In¨v sh_vsskäv hgnbmbn ktµi§sf hfsc 
eLphmbn temIw apgph\nepÅ P\§sf Hcp 
{Kma¯nÂ Ccn¡p¶Xp t]mse A\mbmkambpw 
{ZpXKXnbnepw k¼À¡w ]peÀ¯p¶XneqsS 
temIw Hcp {Kmaambn Npcp§p¶p.

BtKmf{Kmaw F¶mÂ F´v?

Cu ]Z¯n\mÂ temIs¯ Hcp sNdnb {Kma 
¯nt\mSv XmcXayw sN¿p¶p. ChnsS hmÀ¯Isf 
temIw apgph\pw B[p\nI hmÀ¯mhn\nabw hgn 
{ZpXKXnbnÂ F¯n¡p¶p. BtKmf{Kma¯nsâ 
Bibw CeIvt{SmWnIvkv D]IcW§fneqsS 
XzcnXKXnbnÂ hn\nabw \S¯pIsb¶XmWv.

BtKmf CeIvt{SmWnI {Kmaw  F¶mÂ F´v?

BtKmf CeIvt{SmWnI {Kmasa¶ (GEV)      
]Zw koabnÃm¯ Hcp {Kmas¯¡pdn¡p¶p. 
CXv temI P\§sf hmÀ¯mhn\nab kmt¦XnI 
hnZyhgn (ICTS) H¶n¸n¡p¶p.

BtKmf {Kmasa¶ ]Zw BZyambn D]
tbmKn¨Xv amÀjÂ saIveql\mWv. "BtKmf 
{Kmasa¶Xv temI¯nse ]e \mSpIfnepÅ 
P\§sf GtIm]n¨v temI kw`h§sf Adn 
bm³ hgnsbmcp¡p¶p" sh¶v saIveql³ {]
kvXmhn¡p¶p. AXpt]mse sh_vsskäpIÄ 
CWbv¡s¸« I¼yq«dpIÄ hgn P\§sf ]ckv 
]cw  _Ôs¸Sp¯p¶p. Cu ]pXnb ]camÀ°w 
kwkvImc¯nsâ ]Ým¯e¯nÂ ]pXnb 
kmaqlnI LS\IÄ DÄs¸Sp¯p¶p.

 amXrIm aqey\nÀ®bw

hn`mKw - A

1.  XmsgbpÅhbnÂ GXp {Kq¸nemWv ssPhhnLS\w kw ̀hn¡p¶bn\§Ä am{Xw AS§nbncn¡p¶Xv.

  i) ]pÃvþ]q¡ÄþtXmÂ     ii)]pÃv,XSn,¹mÌnIv 

  iii) ]gs¯men, tI¡v,¹mÌnIv     iv)tI¡v,XSn, ]pÃv

2. ChbnteXmWv Blmc irwJe cq]oIcn¡p¶Xv

  i)  ]pÃv, tKmX¼v, am§      ii) ]pÃv, BSv, a\pjy³ 

  iii) BSv, ]ip, B\      iv)  ]pÃv, aÕyw, BSv

3. XmsgbpÅhbnÂ ]cnØnXnsb A\pIqen¡p¶ {]hr¯n GXmWv?

  i) km[\§Ä hm§m³ t]mIpt¼mÄ hm§nb km[\§Ä sIm phcp¶Xn\mbn XpWn k©nIÄ D]tbmKn¡pI

  ii) BhiyanÃm¯t¸mÄ sshZypXhnf¡pw ]¦bpw kzn¨v Hm^m¡pI

  iii) KXmKX¯n\mbn s]mXphml\§Ä D]tbmKn¡pI 

  iv) ChsbÃmw

4. Idp¯ s]m¶v F¶phnfn¡p¶Xv F´ns\bmWv

  i) sslt{Um-ImÀ_-Wp-IÄ   ii) IÂ¡cn   iii) s]t{Smfnbw  iv) CuYÀ

5. `£WiywJesb ASnØm\s¸Sp¯n Häbms\ ]pds¯Sp¡pI

 kky§Ä→]pÂ¨mSn→Xhf→ISphþ→]m¼v
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]cnØnXn  kwc£Ww

6.- l-cn-X-c-k-X-{´-¯nse DXv]-¶-¯n\v DZm-l-cWamWv

  i) ¹mÌnIv   ii) ISemkv   iii) ssPh¹mÌn¡pIÄ   iv) Aánia\nIÄ

7.- B-tKmf Xm]m-[n-Iyhpw Imem-hØ hyXn-bm-\hpw D ≠m¡p¶ lcnX KrlhmXIamWv  _______.
  i) ssl{UP³   ii) HmIvknP³   iii) ss\{SP³   iv) ImÀ_¬-þ-ssU-þ-Hm-IvsskUv

8. Ipf Bhmk hyhØbnse hnLmSIcmWv _____________.
  i) kky§Ä   ii) _m-IvSo-cnb    iii) Xhf   iv) kky¹hI§Ä

9. Ir{Xna ag s]¿n¡p¶Xn\v taL§fnÂ hnXdp¶ cmk]ZmÀ°amWv _____________.
  i) s]m«mkyw AtbmssUUv    ii) ImÕyw ImÀ_-tWäv 

  iii) kÂ^ÀþssUþHmIvsskUv   iv) AtamWnb t^mkvt^äv

10.- in-em-PmX CÔ-\-§Ä¡v DZm-l-c-W-am-Wv.

  i) tIm¸À   ii) Ccp¼v   iii) saáojyw   iv) IÂ¡cn

11. hml\§fnÂ \n¶pw ]pd¯p hcp¶ ]pI sXmgnÂ imeIfnÂ \n¶pw ]pd¯phcp¶          
 hmXI§fmb SO2, CO2, NO2  Ch aptJ\ hmbp aen\amIp¶p. AXpt]mse Peae\oIc 
 W¯n\v ImcWamIp¶Xv_____________.

  i) KmÀlnI aen\Pew    ii) Irjn  iii) ag    iv) as®men¸v

12. h\yarK§sf \in¸n¡pIbmsW¦nÂ \mw t\cnSp¶ {]bmk§Ä F´mbncn¡pw?

  i) {]IrXnbnse Ak´penXmhØ   ii) aªpagbpsS Ipdhv 

  iii) P\kwJy IpdbÂ     iv) agbpsS Afhv IqSpI

13. Pew \ne\nÂ¸n\p th≠ nbpÅ Hcp Aaqey ]ZmÀ°amWv Pek¼¯ns\ F§s\ \ap¡v  
 hnIkn¸ns¨Sp¡m³ Ignbpw?

  i) h\\ioIcWw     ii) hml\§fpsS D]tbmKw Ipdbv¡Â 

  iii) aen\hkvXp¡Ä I¯n¡Â   iv) h\hXv¡cWw

14. ISphbpw knwlhpw amwk`p¡pIfmWv. AXpt]mse B\bpw Im«pt]m¯pw   
 _____________BIp¶p.

15.- {]-kvXm-h\ F)-IÂ¡-cnbpw s]t{Sm-fn-bhpw inem-PmX CÔ-\-§-sf¶v hnfn-¡-s¸-Sp-  
 ¶p. ImcWw _n) ]e aney³ hÀj-§Ä¡p-tijw arX-Po-hn-I-fnÂ \n¶pw cq]m-´-c-s¸-«-Xm-Wv  
 inem-PmX CÔ-\-§Ä.

 a) ‘A’ , ‘R’ Ch c ≠pw icnbmWv F¶mÂ ‘R’, ‘A’  sb hniZoIcn¡p¶p.

 b) ‘A’ , ‘R’ BÀ Ch c ≠pw icnbmWv F¶mÂ ‘R’, ‘A’  sb hniZoIcn¡p¶nÃ

 c) ‘A’ , ‘R’ icnbmWv F¶mÂ ‘R’ sXämWv 

 d) ‘A’ , ‘R’ sXämWv F¶mÂ ‘R’ icnbmWv.

16.- A-aÀ¯-s¸« {]IrXn hmXIw (CNG) IÂ¡cnsb¡mfpw,/s]t{Smfnbt¯¡mfpw   
 \ÃXmWv. F´psIms≠ ¶mÂ  _____________.

17.- C-t¸mÄ shÅw sIm ≠pt]mIp¶ Ip¸nIfpw `£Ww sIm ≠pt]mIp¶ ]m{X§fpw        
 \nÀ½n¡p¶Xn\v ImÀjnI DÂ¸¶§fmb ^e¯nsâ Ipg¼v D]tbmKn¡p¶p.   
 Chsb _____________ F¶p ]dbp¶p.
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hn`mKw - B
1. Xmsg sImSp¯n«pÅhsb Dev]mZIÀ, D]t`màm¡Ä ,hnLmSIÀ F¶n§s\ hnhn[ Xc¯nÂ 

hIt`Zs¸Sp¯pI.

 i) Nn{Xie`w   ii) sh«pInfn   iii) Hm´v  iv) ]m¼v 

 v) sN¼c¯n   vi) ss\t{Sm _mIvSo-cnb

2. hmkØe¯n\\pkcn¨v PohPme§fnÂ A\pIqe\§Ä ImWp¶p.

 tNcpw]SntNÀ¡pI.

a. aÕyw NndIpIÄ

b. H«Iw I«nbpÅ NndIpIÄ

c. X-hf ^n³kv

d. ]-£n-IÄ ]pdw-ImÂ hnc-ep-IÄ¡n-S-bn-epÅ NÀ½w

3. ]qcn¸n¡pI.

 i) P´p¡Ä _____________s\ izk\¯neqsS ]pd¯p hnSp¶p.

 ii) kqcy{]Imi¯nsâ km¶n²y¯nÂ  kky§Ä _____________s\ X¿mdm¡p¶p.

4.- ar-Xn-b-Sª kky-§sfbpw P´p-¡sfbpw PoÀ®n-¸n-¡p-¶Xv _mIvSo-cnb IhIw t]mep-Å-h-bm-Wv. 
Cu PoÀ®n¨ hkvXp¡Ä ]p\xN{IaW¯neqsS hfcp¶ kky§Ä¡v D]Icn¡p¶p. CXns\ \mw 
F´p hnfn¡pw?

5.  {_m¡-änÂ sImSp-¯n-«pÅ icn-bmb D¯cw sXc-sª-Sp¯v ]qcn-¸n-¡pI

 (tZm-j-I-c-am-b,- L-\-tem-l-§Ä,- ImÀ_¬-þ-ssU-þ-Hm-Ivssk-Uv, kÂ^À IW-§Ä) 

 saÀ¡pdn, bptd\nbw, tXmdnbw, BÀsk\nIv aäv ___________F¶nh AS§nbn«pÅ amen\y

§Ä D ≠mIp¶Xv a\pjycpsS BtcmKy¯n\pw ]cnØnXn¡pw___________IÂ¡cnbnÂ ImW

s¸Sp¶___________A¾ag D≠ m¡pIbpw, lcnXKrlhmXIamb___________sâ \nÀKa\w 
ImemhØhyXnbm\§Ä¡pw BtKmfXm]\¯n\pw ImcWamIp¶p.

6. X¶n-«pÅ Poh-Pm-e-§sf icn-bmb t{Sm^nIv  \neIfnÂ `£W irwJe Nn{XoIcn¡pI

 (]m¼v, ]pÃv, IgpI³, Xhf, ]pÂ¨mSn)

7.- X-¶n-«pÅ Pohn-I-fp-]-tbm-Kn¨v Pe `£W irwJe ImWn-¡pI

 (sNdnb aÕyw, kky¹hI§Ä, acwsIm¯n (kingfisher), P´p¹hI§Ä)

8. sImSp¯n«pÅ `£Whe \nco£n¡pI.
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]cnØnXn  kwc£Ww

 i) sX-ämb {]Øm-h-\sb I≠ p-]n-Sn-¡pI

  a) F Hcp Dev]m-Z-IÀ BIp¶p  b) F^v Hcp kky-`p¡v BIp¶p

  c) F¨v an{i`p¡v BIp¶p  d) sF amwk-`p-¡nse Ah-km-\-s¯-I®n BIp-¶p.

 ii) taÂ¸-dª `£-W-h-e-bnÂ F{X-irw-J-e-IÄ Ds ≠¶v I≠ p-]n-Sn-¡pI

9.- sIm-Sp-¯n-«pÅ ssPh-cm-k-`ua N{Is¯ \nco-£n-¡pI.

C DA B

A´-co£w

lcn-X-I-       
k-ky-§Ä 

kky-§fpw 
P´p-¡fpw

inem-Pm-X- 
C-Ô-\-§Ä

kq£v-a-Po-hn-IÄ 
(-_m-IvSo-cnb Ih-I-§Ä)

 i) X¶n«pÅ N{I¯nÂ t]mjIs¯ kqNn¸n¡pI

 ii) F apXÂ  Un hscbpÅ {]hÀ¯\§sf FgpXpI

10. XmsgbpÅ `£yirwJesb {i²m]qÀÆw hmbn¨v sXäv Xncp¯n 
DuÀÖ  ]ncanUnsâ cq]¯nÂ amäpI.

 aÄ_dn -> Ipcphn -> Nn{Xie`¸pgp -> KcpU³

11.Nn{X klnXapÅ DZmlcWs¯ {i²m]qÀÆw hmbn¨v XmsgbpÅ 
tNmZy§Ä¡v D¯csagpXpI.

 i) GXvv hgnbmWv  (A bmtWm B bmtWm) DuÀÖ {]hmls¯     

  {]Xn\n[oIcn¡p¶Xv? \n§Ä F´psIm ≠mWv A§s\ ]dbp 
  ¶Xv?

 ii) hnLmSI\v Hcp DZmlcWsagpXpI?

DXv]mZIÀ

kkymlmcnIÄ

amwkmlmcnIÄ

 h n L m S I À

a®v, hmbp

DXv]mZIÀ

A´co£

lcnXkky§Ä

inemPmX 
kky§Ä

hnLS\w
P´p¡Ä

   CO2

3 1

2

12. i) Nn{X¯nÂ 1,3 F¶n§s\ ASbmfs¸Sp¯n 
   bn«pÅ {]{InbIfpsS t]cv ]dbpI.

 ii) 1þas¯ {]{Inb \nÀÆNn¡pI.

1. i) XmsgbpÅ ]ZmÀ°§sf Xcw Xncn¡pIþ XSn,ISemÊv, ¹mÌnIv, ]pÃv.
 ii) \n§-fpsS hÀ¤o-I-c-W-¯n\v hniZoIcWw \ÂIpI.
2.- \n-§-fpsS {]tZ-i¯v Pe ZuÀe-`y-¯mÂ P\-§Ä _m[n-¡-s¸-Sp-¶p. Pe-ZuÀe`yw ]cn-l-cn-¡p-¶-Xn-  

\mbn Fs´ms¡ amÀ¤-§-fmWv kzoI-cn-t¡- ≠Xv?

hn`mKw - C
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]ÝnaL«¯nse tjmeh\§fpw ]pÂ{]tZi§fpw  Z£ntW´y³ \ZnIfpsS DXv`hØm\§fmWv. 

]ÀÆX irwK§fnÂ ImWp¶ FÃm Ip¶pIfnepw \ap¡v krjvSn¡m³ km[n¡m¯ 

AXnhninjvSamb C¯cw Bhmk hyhØIfp≠ v.

3. ]pI,]pI FÃmbnS¯pw ]pI Cu ØnXn hntijw BtcmKy¯n\v \ÃXmsW¶v \n§Ä k½Xn¡p

¶pt ≠m? ImcW§Ä XcpI.

4. IÂ¡cn I¯n¡p¶XpsIm ≠p ≠mIp¶ Zqjy^e§Ä FgpXpI.

Xangv\m«nse AXnhninãamb Bhmk hyhØIÄ

]ÝnaL«¯nse tjmeh\§fpw 

]pÂ{]tZi§fpw

tXcn¡mSv, ap¡pt]cn, 

Xq¯p¡pSn

ISeqÀ, ]n¨mhc¯nse 

I ≠Â ImSpIÄ

\oeKncn : 12 hÀj¯nsemcn¡Â ]q¡p¶ 
\oe¡pdnªn

Books:  1. Environmental Studies, Dr. J.P. Sharma, Laxmi publication, New Delhi.

       2. Complete Biology(IGCSE) - Oxford University press, New York
Webliography:  www.enviroliteracy.org/article.php/600 html, 

    science.howstuffworks.com

IqSp-XÂ hni-Zmw-i-§Ä¡mbn
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a\pjyÀ ]eXc¯nepÅ amen\y§sf Pe 
t{kmXÊpIfnÂ \nt£]n v̈  temI¯pÅ FÃm 
Pet{kmXÊpIsfbpw Zpcp]tbmKw sN¿p¶p. 
Pe¯n\v FÃmäns\bpw Hgp¡n¡fbm³ km[n¡p 
sa¶v \mw hnizkn¡p¶p. F¶mÂ \½psSbpw 
aät\Iw PohPme§fpsS Poh\mUnbmWv Pe 
t{kmXÊpIÄ F¶ hkvXpXsb¸än \mw H«pw 
t_m[hm·mcÃ.

\½psS \ZnIfnepw aen\Pe HmSIfnepw \mw 
hens¨dnbp¶ hkvXp¡sf \n§Ä¡v ]«nIbnem 
¡m³ km[n¡ptam?

a\pjysâ C¯c¯nepÅ {]hr¯nIÄ 
ImcWw temI¯ns³d ]e `mK¯papÅ Ipf§Ä, 
XSmI§Ä, AcphnIÄ, \ZnIÄ, \ZoapJ§Ä alm 
kap{Z§Ä F¶nhsbÃmw aen\amIp¶p. Peaen\o 
IcWhpw AXns³d ]cnWnX^ehpw \½psS 
PohnX¯nÂ D ≠mImsX XSbp¶Xn\mbn aen\
Pes¯ \mw icnbmb coXnbnÂ \nÀÆlWw sNt¿
≠XmWv.

8.1 Pe¯nsâ k©mcw
Hcp Aaqey `uXnI ]ZmÀ°amb Pew FÃm 

PohnIÄ¡pw hfsc AXý mt]£nXamWv. FÃm 
ssPhnI  [À½§Ä¡pw tImi n̄se  D]m]
Nb {]hÀ¯\§Ä¡pw Pew BhiyamWv. Cu 
khntijXbpÅXn\mÂ Pew CÃmsX Cu `qanbnÂ 
Hcp Pohn¡pw \ne\nÂ ņÃ. 

PeN{Iw

temIw apgph\pw A[nI AfhnÂ 
GItZiw 1400 aney³ km3 hnkvXrXnbnÂ 
Pew \ndªncn¡p¶p. Cu Pew CuÀ¸apÅ 
Øe§fnÂ \n¶pw \ocmhnbmbn agbmbpw, 
aªmbpw, \ZnIÄ, BdpIÄ F¶nh aptJ\ 

`qKÀ`Pe¯nepw ISenepw sN¶p tNcp¶p. 
IqSmsX aªpaeIfnepw, ]mdIfnepw Ch 
hym]n¡p¶p. kky§Ä Pew a®nÂ \n¶pw 
hens¨Sp¯v  AhbpsS hfÀ¨bv¡pth ≠n D]
tbmKs¸Sp¯pIbpw A[nI AfhnepÅ Pew 
kkytkzZ\¯neqsS A´co£¯ntebv¡v kzX 
{´am¡pIbpw sN¿p¶p. temI¯nepÅ FÃm 
PohPme§fpw Pew D]tbmKn¡p¶p. 

Pet{kmXÊpIÄ (Sources of Water) 
Pew {]IrXnbnÂ Jcw, {Zhw, hmXIw F¶o 

AhØIfnÂ hym]n¨v ImWp¶p. `qanbnÂ e`y 
amIp¶ {]mYanI Pet{kmXÊv agbmIp¶p. 
Pehn`h§fnÂ Gähpw hepXv kap{ZamWv. 
hfsc¡pd¨v Afhv Pew am{Xw AXmbXv 2.4% ip² 
PeamWv. AXnÂ Gdnb ]¦pw aªpaebmbpw 
`qKÀ`Pe ASp¡mbpw ImWs¸Sp¶p. `qanbpsS 
ASp¡pIfnÂ ImWs¸Sp¶ Pew Pe`rXw 
F¶dnbs¸Sp¶p. `utam]cnXe¯nse Nne 
`mK§fnÂ kzX{´ambn HgpInsIm≠ ncn¡p¶ 
ip²Pes¯ BÀ«ojy³ InWÀ AYhm \ocp 
dh F¶p hnfn¡p¶p. XSmI§fnepw, Ipf§ 
fnepw Pew F¯n¡p¶XnÂ \ZnIÄ apJy ]¦v 
hln¡p¶p. \oÀ¯S§Ä, CuÀ¸apÅ \ne§Ä, 
NXp¸p\ne§Ä F¶nh Pe¯nsâ Cu k©mc 
¯nÂ Hcp {][m\ ]¦v hln¡p¶p.

8.2 aen\Pew (Sewage)

hoSpIÄ, Øm]\§Ä, hmWnPyØe§Ä, 
hymhkmbnI Øm]\§Ä F¶nhbnÂ \n¶pw 
aen\Pew D ≠mIp¶p. iuNmebw (Toilet), Ipfnapdn, 
jhdpIÄ, ASp¡f, aen\Pes¯m«nIÄ F¶n 
hbnÂ \n¶pÅ {ZmhIcq]¯nepÅ KmÀlnIamen\y 
§fpw, Agp¡pNmepIÄ hgn ]pd´Ås¸Sp¶ Pe 
hpw CXnÂ DÄs¸Sp¶p.

aen\Pe \nÀÆlWw

A²ymbw 8
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8.3 aen\Pe \nÀÆlWw
aen\Pew D≠ mIp¶ Øe¯n\cnInÂ 

h¨pXs¶ ]p\xkwkvIcn¡pItbm (sk]vänIv 
Sm¦pIfnÂ, ssPh Acn¸pIfnÂ AsÃ¦nÂ 
hmbphnsâ km¶n²y¯nepÅ ]p\xkwkvIcW 
]²Xn D]tbmKn¨v) AsÃ¦nÂ AhsbtiJcn¨v 
IpgepIfneqsSbpw ]¼v kvtäj\neqsSbpw ap\n 
kn¸Â \nÀÆlW ]²Xnbnte¡v IS¯pItbm 
(aen\Pew, IpgepIÄ, B´cLS\ F¶nh 
Nn{Xw 8.1 Â ImWpI)  sN¿mhp¶XmWv. aen\Pe 
kw`cWhpw, \nÀÆlWhpw Hmtcm Øes¯bpw 
Xt±i kwØm\ tI{µ`cW Øm]\§fpsS       
\nba§Ä¡pw KpW\nehmc¯n\pw A\pkcn 
¨mbncn¡pw. hymhkmbnI t{kmXÊpIfnÂ \n 
¶pÅ aen\Pe¯n\v {]tXyI kwkvIcW {]
{Inb A\nhmcyamWv.

hyhØm\pcq]ambn aen\Pe \nÀÆlW 
¯nÂ {]mYanI \nÀÆlWw, ZznXob\nÀÆlWw, 
XrXob \nÀÆlWw F¶o aq¶p L«§Ä DÄs¸«n 
cn¡p¶p.

{]mYanI \nÀÆlWw
{]mYanI \nÀÆlW¯nÂ aen\Pew \n 

ÝeambXpw hnkvXrXhpamb IpgnIfnÂ X§n 
\nÂ¡m\\phZn¡pt¼mÄ AXnse `mcwIqSnb 
Jc]ZmÀ°§Ä IpgnbpsS ASn`mK¯v ASnbp 
Ibpw AtXkabw F®, {Kokv t]mepÅ `mcw 
Ipdª Jc]ZmÀ°§Ä D]cnXe¯nÂ s]m§n 
¡nS¡pIbpw sN¿p¶p. ASnbnÂ ASnª ]
ZmÀ°§sfbpw ¹h\ hkvXp¡sfbpw \o¡w 
sNbvXtijw Ahtijn¡p¶ {ZmhIs¯ ]pdw 
XÅpItbm, ZznXob \nÀÆlW¯n\v hnt[bam 
¡pItbm sN¿mhp¶XmWv.

ZznXob \nÀÆlWw
ebn¨p tNÀ¶ncn¡p¶Xpw, X§n\nÂ 

¡p¶Xpamb Pohimkv{X]camb {Zhy§sf 
thÀXncn¡p¶Xn\v ZznXob \nÀÆlWw D]
tbmKn¡p¶p. \nb{´Whnt[bamb Hcp hmk 

\nÀÆlW¯n\p ap³]v

ZznXobw {]mYanIw

XrXobw

Øe¯nÂ Pe¯nepÅ kq£vaPohnIfmÂ 
kztZiobambn Hcp {]tXyIcoXnbnemWv ZznXob 
\nÀÆlWw \S¯p¶Xv. ip²oIcn¨ Pew                 
]pd¯phnSp¶Xn\p ap³t]m XrXob \nÀÆlW 
¯n\p hnt[bam¡p¶Xn\p ap³t]m, ZznXob      
\nÀÆlW¯n\p hnt[bamb aen\Pe¯nse 
kq£vaPohnIsf \o¡w sN¿p¶Xn\mbn Hcp 
thÀXncn¡Â {]{Inb BhiyamWv. 

XrXob \nÀÆlWw
{]mYanI, ZznXob \nÀÆlW§Ä¡ptijw 

cmk]camtbm Acn¡Â aptJ\tbm aen\Pe\nÀ 
ÆlWw sN¿p¶ coXnsb XrXob        \nÀÆlWsa¶p 
\nÀÆNn¡mhp¶XmWv. Nne kab§fnÂ kwkvI 
cn¡s¸« Pes¯ cmk]camtbm, `uXoI]c 
amtbm (ImbepIfmtem AXnkq£vaamb Acn 
s¨Sp¡en\mtem) BbcoXnIÄ D]tbmKn¨v 
tcmKmWphnapàam¡p¶p. kwkvIcn¡s¸« Pe 
s¯ Acphnbntebvt¡m \Znbntebvt¡m, DÄ 
¡Sentebvt¡m, ImbepIfntebvt¡m CuÀ¸ 
apÅ \ne§fntebvt¡m hnapàam¡p¶Xn\p 
ap³]v tKmÄ^v, IfnØew,  ]qt´m«w F¶nhbpsS 
PetkN\¯n\mbn D]tbmKn¡mhp¶XmWv. AXv 
th ≠pthmfw ip²amsW¦nÂ AXns\ `qKÀ 
`Pe¯nsâ ]p\À\nt£]¯n\pw, ImÀjnI Bh 
iy§Ä¡pw D]tbmKn¡mhp¶XmWv. 

aen\Pe \nÀÆlW¯nÂ    
ssPh\nhmcWw

kq£vaPohnIsftbm, IhI§sftbm Ah 
bpsS cmkmKv\nIsftbm D]tbmKn¨v aen\
Pe¯nse aen\hkvXp¡sf ip²oIcn¡p¶ 
GsXmcp {]{Inbsbbpw ssPh\nhmcWw F¶p 
\nÀÆNn¡mhp¶XmWv. {]tXyIn¨pw ss\{SP³ 
kwbpà§Ä A[nIbfhnÂ ImWp¶ aen\o 
Icn¡s¸« {]tZi§fnÂ aen\Pew ip²Pew 
sI«nS§fpsS `n¯nIÄ, kvamcI§fpsS {]
Xe§Ä F¶nhbpsS \nÀÆlW¯n\mbn ss\ 
t{SmtkmtamWkv bqtdm¸nbm D]tbmKn¡mhp¶ 
XmWv. 

8.4  KmÀlnI \S]SnIÄ (Domestic 
Practices):
hoSpIfnse iuNmebw, Ipfnapdn, jhdpIÄ, 

ASp¡fIÄ F¶nhnS§fnÂ \n¶p ≠mIp¶ aen\
Pew Agp¡pNmepIÄ hgn ]pd´Ås¸Sp¶p.

hoSpIfnÂ \n¶pw ]pdt¯¡v  HgpIp¶  aen\
Pes¯ t{Khm«À Bbpw _vfm¡vhm«À Bbpw 
thÀXncn¡p¶ {]{Inb hnIknXcmPy§fnÂ kÀÆ 
km[mcWambns¡m≠ ncn¡pIbmWv. t{Khm«À 
sNSnIÄ¡v PetkN\¯n\mbpw iuNmebw ipNn 
bm¡p¶Xn\pw D]tbmKn¡p¶Xn\v A\phZn 
¡p¶p.

Nn{Xw 8.1 aen\Pe \nÀÆlWw



A
²

ymb
w 

8

134 135

aen\Pe \nÀÆlWw

aen\Pew
aen\Pes¯ t{Khm«À F¶pw ]dbmdp≠ v. 

iuNmeb¯nse PesamgnsI ho«nse atäXmhiy
§Ä¡pw D]tbmKn¨ Pes¯ aen\Pesa¶v {]
Xn]mZn¡mhp¶XmWv.

Xmsg X¶n«pÅhbpÄs¸sS A\h[n Bhiy 
§Ä¡v Cu Pes¯ ho ≠pw D]tbmKn¡m 
hp¶XmWv.

1. apähpw ]qt´m«§fpw \\bv¡p¶Xn\v.
2. sk]vän¡v hyhØIÄ Acn¡p¶Xn\v.

3. hbepIfnse PetkN\¯n\v

KmÀln-I aen\-Pe ]p\xNw{I-aW k{¼-Zm-
b-¯nsâ \·-IÄ

1. ip²Pē nsâ Ipdª tXmXnepÅ D]tbmKw.

2. sk]vänIv  Sm¦pIfnse k½À±w Ipdbv¡p¶p.

3. `pKÀ` Pē ntebv¡pÅ ]p\À\nt£]w.

4. kky hfÀ ̈sb t{]mÕmlņ n¡p¶p.

8.5 ipNo-I-c-Whpw tcmK§fpw:
PehnXcWw, ipNoIcWw, BtcmKyw 

F¶nh ]ckv]cw hfscb[nIw _Ôs¸«n
cn¡p¶p. ipNnXz¡pdhpw ]m\Pe¯nsâ 
KpW¯nepw AfhnepapÅ A]cym]vXXbpw 
ipNoIcW\S]SnIfpsS A`mhhpw aqew 
HmtcmhÀjhpw temI¯nse aney³ IW¡n\v 
Zcn{Zcmb P\§Ä {]Xntcm[yamb tcmK§fmÂ 
acn¡p¶Xn\v tlXphmIp¶p. a\pjycmepw 
cmkhkvXp¡Ä AYhm hymhkmbnI amen\y
§fmepw aen\Pew IpSn¡p¶Xn\m

Pes¯ B[m-c-am¡n D ≠m-Ip¶ tcmK-§Ä 
Cu tcmK§Ä Pe¯nÂ hkn¡p¶ a[yhÀ¯n
IfnÂ ImWs¸Sp¶ ]cmZ§fmÂ D ≠ mIp¶p. 
ChbnÂ {Sm¡³Ipenbmknkv, ssj tÌmtkm
anbmknkv, aäpw hnc_m[IÄ F¶nh DÄs¸
Sp¶p.

Pe-hp-ambn _Ô-s¸« tcmK-§Ä Cu tcmK§Ä 
jUv]ZhmlIÀ Pe¯nÂ {]P\\w \S¯p¶ 
XneqsS ]Icp¶p. sU¦p¸\n, a´ptcmKw, ae
¼\n, Hm³tImskÀknbmknkv,  ss{S]t\mtkman
bmknkv,  aªt\mhv F¶nh CXnepÄ s¸Sp¶p.

 • aen\Pew D]tbmKn¡p¶Xnsâ ^eambn 
Pe¯neqsS ]Icp¶ tcmK§Ä D≠ mIp¶p. 
CXnÂ sshdkv aqeap ≠mIp¶ IcÄho¡w, 
ssSt^mbvUv, tImfd, hbdnf¡w, IqSmsX 
AXnkmcap≠mIp¶ aäp tcmK§fpw DÄs¸
Sp¶p.

 • hyànipNnXz¯n\v ]cym]vXamb AfhnÂ 
Pew e`n¨nÃmsb¦nÂ Xz¡v, I®v F¶nh
bnep ≠mIp¶ ]IÀ¨mhym[nIÄ thK¯nÂ 
hym]n¡p¶p.

 • PehnXcW ]²XnIfnÂ \n¶mWv Pe
¯ns\ B[mcam¡nbn«pÅ tcmK§fpw, 
Pehpambn _Ôs¸«tcmK§fpw D ≠mIp
¶Xv. ChbpsS A{i²bmÂ sImXpIpIÄ, 
H¨pIÄ F¶nhbv¡v hmkØew \ÂIp
¶p. Ch ae¼\n, ssjtÌmtkmanbmknkv, 
eknIIfnep≠mIp¶ a´ptcmKw, P¸m\okv 
F³k^menäokv F¶o tcmK§Ä D ≠m¡p¶ 
]cmZ§fpsS a[yhÀ¯n BXntYbcmWv.

 • \n§fpsS Npäp]mSnepÅ aen\Pes¯ 
F§ s\bmWv \nÀÆln¡p¶sX¶v I≠ p                 
]nSn¡pI. Xt±i¯pÅ Pet{kmXÊpIÄ¡v 
kwkvIcn¡s¸Sm¯ aen\Pe¯mÂ aen\o 
IcWw kw`hn¡p¶nÃ F¶v Dd¸phcp¯m³ 
Fs´¦nepw kwhn[m\§fpt≠ m

 • \n§fpsS Npäp]mSnepÅ {]mtZinI hyh 
kmbimeIÄ F§s\bmWv AhbpsS amen\y 
§sf kwkvIcn¡p¶sX¶v I≠ p]nSn¡pI. 
Cu amen\y¯mÂ B Øes¯ a®pw, Pehpw 
aen\amIp¶nsÃ¶v Dd¸phcp¯m³ Fs´ 
¦nepw kwhn[m\§fpt ≠m?

epw, imcocnIk¼À¡¯mepw ]eXc¯nepÅ 
kmw{IanI tcmK§Ä D ≠mIp¶p.

Pe-¯n-eqsS ]I-cp¶ tcmK-§Ä
]IÀ¨mtcmKmWp¡fmb _mIvSocnb, sshdkv 
F¶nh AS§nbn«pÅ a\pjycpsStbm, P´p 
¡fpsStbm aeaq{X hnkÀÖy§Ä IeÀ¶n«pÅ 
Pew IpSn¡p¶Xn\mÂ Pe¯neqsS ]Icp¶tcm
K§Ä D ≠mIp¶p. tImfd, ssSt^mbvUv, Aao_
bmepw t_knÃkv _mIvSocnbbmepw D ≠mIp¶ 
hbdnf¡w, IqSmsX AXnkmc tcmK§fpw CXn
epÄs¸Sp¶p.

Pe-¯n-\mÂ IgpIn¡fbmhp¶
tcmK-§Ä CXv hyànipNnXz]cn]me\¯nse  
t]mcmbvaIfmepw Xz¡nsâbpw I®nsâbpw aen\
PehpambpÅ k¼À¡w aptJ\bpw D ≠mIp¶p.
sNmdn, Nnc§v, {St¡ma, sNÅv, t]³, i¿mhc
W§Ä F¶nhbneqsS ]Icp¶ tcmK§Ä CXn
epÄs¸Sp¶p.

{]hr¯n 8.1
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 • Nne {]tXyI cmkhkvXp¡Ä (BÀk\nIv, 
ss\t{SäpIÄ t]mepÅh) A[nIbfhnÂ 
AS§nbn«pÅ IpSnshÅ hnXcW¯n\v amc
Iamb tcmK§Ä D ≠m¡m³ Ignbpw.

 • Pe¯nsâ A]cym]vXX ipNoIcW \S]
SnIfnepw BtcmKykwc£W¯nepapÅ      
t]mcmbvaIÄ F¶nh hnIkzc cmPy§fnse 
tcmK]oUIÄ¡pw acW§Ä¡pw ImcWam
Ip¶p.

 • t]mjI¡pdhpÅ Blmcw IgnªmÂ 
BtKmf tcmK]oUIÄ¡p ImcWamb {]
[m\LSIw ip²Pe¯nsâbpw, ipNoIcW 
\S]SnIfpsSbpw A`mhamIp¶p.

 • hÀj¯nÂ GItZiw 4 _ney³ P\§Ä 
AXnkmc _m[nXcmhpIbpw, GXm≠ v 1.5 
aney³ P\§Ä acWaSbpIbpw sN¿p¶p. 
CXnÂ an¡hmdpw A©p hbÊn\pXmsg {]m 
bapÅ Ip«nIfmWv.

 • hnIkzc cmPy§fnÂ 10% P\§Ä IpSÂ 
hncIfmÂ_m[n¡s¸Sp¶p. CXv t]mjI
¡pdhv, hnfÀ¨, hfÀ¨mamµyw F¶nhbv¡v 
ImcWamIp¶p.

 • 300 aney³ P\§Ä ae¼\nbmÂ _m[n¡
s¸Sp¶p.

 • iuNmeb¯nÂ t]mIp¶Xn\p ap³]pw ]n³ 
]pw ssIIÄ \¶mbn IgpIp¶Xv ]cnioen
t¡≠ XmWv.

 • `£Ww, Pew F¶nh kq£n¡p¶ ]m{X
§Ä hr¯nbmt¡ ≠XmWv. IqSmsX D]tbm
Kn¡pt¼mÄ Ah AS¨phbvt¡ ≠XpamWv.

 • shÅs¸m¡hpw aäp {]IrXnt£m`§fpw 
D ≠mIp¶ kab§fnÂ Xnf¸n¨Xn\ptijw 
am{Xta Pew D]tbmKn¡mhq.

 • A]IS km²yX \ndª hymhkmbnIamen
\y§Ä kw`cn¡s¸Sp¶ {]tZi§Ät¡m, 
Peaen\oIcW {]tZi§Ät¡m kao]w 
hkn¡p¶ P\§Ä `qKÀ`Pew D]tbmKn
¡pt¼mÄ hfsc {i²nt¡ ≠XmWv.

8.6  aen\Pes¯ ]pd-´-Åp-   
¶-Xn-\pÅ CXc amÀ¤-§Ä 

 hnfhp IrjnsN¿p¶ Øe§fnseÃmw 
FÃmbvt¸mgpw Pehpw [mXp¡fpw BhiyamWv. 
aen\Pe¯nÂ, Pehpw, [mXp¡fpw, t]mjI
§fpw AS§nbncn¡p¶Xn\mÂ Cu Pes¯ 
Irjn¡v ]et¸mgpw D]tbmKs¸Sp¯p¶p. 
IqSmsX CXnsâ \nÀÆlWw hfsc sNeth
dnbXpamWv. hyhkmbimeIfnÂ \n¶pw Hgp
¡nhnSp¶ aen\{ZmhIs¯ PetkN\¯n\v 
D]tbmKn¡pIbpw AtXkabw KpWta·bpÅ 
Pes¯ IpSnshÅambn {]tXyIw kw`cn¡m
hp¶XpamWv. aen\Pes¯ hfambn D]tbm
Kn¡mhp¶Xn\mÂ cmkhf§fpsS Bhiyw 
Ipdbv¡m\mIpw. CXv hne, DuÀÖw, sNehv 
IqSmsX hymhkmbnI  aen\oIcWw F¶nh 
Ipdbv¡p¶p. aen\ Pes¯ PePohn hfÀ¯ 
en\pw aÕyIrjnbv¡pw km[mcWbmbn D]tbm
Kn¡p¶p.

8.7.  s]mXp-Ø-e-§-fn-epÅ        
ipNo-I-cW \S-]-Sn-IÄ

_kv\neb§Ä, hnZymeb§Ä t]mepÅ 
P\km{µX A[nIapÅ Øe§fnseÃmw, hnti
jn¨v AhÀ Htc Øe¯p  \n¶pw Blmcw 
Ign¡pt¼mÄ AhnsS tImfd, sl¸mänänkv A, 
ssSt^mbvUv, IqSmsX aäv AXnkmctcmK§Ä 
F¶nh hym]n¡m\pÅ A]ISkm²yX Gsd
bmWv.

Cu Øe§Ä D]t`màm¡fpsS F®w, 
P\km{µX, Imebfhv, {]hr¯nbpsS kz`mhw 
F¶nhbv¡\pkcn¨v hyXymks¸Sp¶p. F¶mepw 
FÃm s]mXpØe§fnepw Xr]vXnIcamb ipNo
IcW¯n\pw BtcmKy kwc£W¯n\pw th≠  
kuIcy§Ä D ≠mbncnt¡ ≠Xv AXymhiyamWv.

s]mXp-Ø-e-§-fnse ipNo-I-c-W-¯n-\pÅ ASn-
Øm\ \nb-a-§Ä

1. Bhiym\pkcWw iuNmeb§Ä D ≠mbncn
t¡≠ XmWv.

2. kv{XoIÄ¡pw ]pcpj·mÀ¡pw iuNme
bw {]tXyIw sI«nS§fnÂ kÖoIcnt¡ 
≠XmWv.

3. ]pcpj·mcpsS iuNmeb¯nÂ aq{Xsamgn
¡p¶Xn\pw aehnkÀÖ¯n\pw {]tXyIw 
AdIÄ D ≠mbncn¡Ww. kv{XoIfpsS 
iuNmeb¯nÂ aeaq{X hnkÀÖ\¯n\v 
{]tXyIw AdIÄ D≠ mbncn¡Ww.

{]hr¯n 8.2
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4. ip²amb Pe¯nÂ ssIIgpIm\pÅ 
kuIcyw D ≠mbncn¡Ww.

5. ssI IgpIp¶Xn\pw, hyànipNnXz¯n    
\pw, iuNmeb¯nÂ ip²Pew Ft¸mgpw 
D ≠mbncn¡Ww.

8.8. DuÀÖ\nÀÆlWw
DuÀÖ\nÀÆlWw F¶mÂ F´mWv?

“DuÀÖ\nÀÆlWw” F¶ ]Z¯n\v At\
Iw AÀ°§fps ≠¦nepw hyhkmb taJe, s]m 
XptaJe, kÀ¡mÀ Øm]\§Ä, hoSpIÄ F¶n 
hnS§fnÂ F§s\ DuÀÖw em`n¡mw F¶XmWv 
\mw CXpsIm≠ v {][m\ambpw Dt±in¡p¶Xv.

DuÀÖkwc£W amÀ¤§Ä

P\§Ä hkn¡p¶ hoSpIfnepw atäsX 
¦nepw Øm]\§fnepw D]tbmKn¡p¶ DuÀ 
Ös¯ \nco£n¡pIbpw, \nb{´n¡pIbpw 
kwc£n¡pIbpw sN¿p¶ {]{InbbmWv DuÀÖ 
\nÀÆlWw.
8.8.1 DuÀÖ]cntim[\

Hcp sI«nS¯ntem, {]{Inbbntem, AsÃ¦nÂ 
hyhØ(system)bntem DÅ DuÀÖ kwc£ 
W¯nsâ `mKambn ]cntim[n¡pIbpw hniZ 
ambn \nco£n¡pIbpw A]{KY\w sN¿p Ibpw 
sN¿p¶XmWv DuÀÖ ]cntim[\. Hcp hyhØ 
{]hÀ¯n¡p¶Xn\v \ÂtI≠  DuÀÖ¯nsâ 
Afhns\ Ipd¨v DXv]mZn¸nt¡ ≠ DuÀÖs¯ 
Hcp hn[¯nepw EWmXvaIambn _m[n¡mXncn 
¡p¶Xn\mWv DuÀÖ]cntim[\ sN¿s¸Sp¶Xv.  

hoSpIfnse DuÀÖ ]cntim[\

Hcp hyàn sXmgnÂ]camb D]IcW§Ä 
sIm≠ v (t»mhÀ tUmdpIÄ, C³{^msdUv Iymad 
IÄ) Hcp ho«nse Xm]hev¡cWw ioXoIcWw 
F¶nhbv¡mbn D]tbmKn¡p¶ DuÀÖ¯ns³d 
Imcy£aX hÀ²n¸n¡phm\pff e£yt¯mSp 
IqSn CXns\ hniZambn ]cntim[n¡p¶ Hcp 
tkh\amWv hoSpIfnse DuÀÖ ]cntim[\. 

Hcp ho«nse DuÀÖ ]cntim[\bnÂ B sI«n
S¯nsâ `n¯nIÄ, taÂ¡qc, Xd, hmXnepIÄ, 
P\meIÄ, apIfnepÅ kqcy{]Imiw F¶n§
s\bpÅ  khntijXIÄ tcJs¸Sp¯p¶Xp
hsc DÄs¸Sp¶p. Cu {]hr¯nbpsS Dt±iw B 
sI«nS¯nsâ BsIbpÅXm]t\«w Af¡pI 
F¶XmWv. Cu ]cntim[\ Imcy£aX, Xm]h
XvIcWw, ioXoIcWw, hmbpk©mcw, FbÀI≠ n 
j\pIÄ, sXÀtamÌmäv F¶nhbpsS `uXoI \n 
ehmcs¯ Ipdn¨v Hcp [mcW \ÂIm\pXIp¶p.

Hcp ho«nse DuÀÖ ]cntim[\bnÂ B hoSv 
ØnXn sN¿p¶ Øes¯ ImemhØ, sXÀtam
Ìmänsâ {IaoIcWw, taÂ¡qcbpsS AanX NqSv, 
kqcycivanIÄ ]Xn¡p¶ coXn F¶nhsbbpw IW
¡nseSp¯psIm≠ v, aqey\nÀ®bw sN¿s¸Sp¶ 
DuÀÖ¯ns\¡pdn¨v FgpXn X¿mdm¡p¶ Hcp 
dnt¸mÀ«pw CXnÂ DÄs¸Sp¶p. CXp ImcWw 
Hcp hÀjw  t]mepÅ Hcp \nÝnX kab¯nÂ 
F{X am{Xw DuÀÖw D]tbmKn¡s¸Sp¶p F¶ 
hnhcw shfns¸Sp¯m³ km[n¡p¶p, am{XaÃ 
hÀjw tXmdpw DuÀÖ¯nsâ D]tbmKw IqSpXÂ 
sa¨am¡p¶Xn\mhiyamb \nÀt±i§fpw CXn\v 
shfns¸Sp¯m³ Ignbpw.

hoSpIfnÂ Ht¶m ct≠ m hÀj¯nÂ D]tbm
Kn¨n«pÅ sshZypXn, {]IrXn hmXIw, CÔ\ 
F® AsÃ¦nÂ aäv  DuÀÖ t{kmXÊpIÄ F¶n
hbpsS AfhpIÄ tcJs¸Sp¯nb _nÃpIfpsS 
]«nI X¿mdm¡n \ÂImsa¦nÂ C¯c¯nepÅ 
DuÀÖ]cntim[\bpsS IrXyX hfscb[nIw 
sa¨s¸Sp¯phm³ Ignbpw.

sI«nS§fnse kpJkuIcy§fpw Imcy£a
Xbpw sa¨s¸Sp¯p¶Xn\mbn ^e{]Zamb coXn 
IÄ Xncn¨dnbp¶Xn\mWv hoSpIfnse DuÀÖ ]
cntim[\ ]et¸mgpw D]tbmKn¡s¸Sp¶Xv. CXn 
\p]pdta hoSpIÄ¡v tI{µkÀ¡mcnÂ \n¶pw 
DuÀÖImcy£aXbv¡mbpÅ {Kmâv t\SpIbpw 
sN¿mw.

hnZym-e-b-§-fnse DuÀÖ ]cn-tim-[-\
DuÀÖ¯nsâ D]tbmKs¯ _m[n¡p¶ 

coXnIÄ shfnhm¡pI, DuÀÖ¯nsâ D]tbmKw 
Ipdbv¡p¶Xn\pÅ [mcmfw coXnIÄ Xncn¨dn
bpI F¶nhbmWv Hcp DuÀÖ ]cntim[\bpsS 
{][m\[À½w.

C§s\ \n§fpsS hnZymeb¯n\v em`n¡m³ 
Ignbp¶ XpI hnZymeb¯nse aäv t{]mPIvSpIÄ 
¡pÅ [\klmb¯n\mbn D]tbmKn¡mw ]t£ 
]ca{][m\amb Imcyw CXv `qanbnse DuÀÖ
hn`h¯nsâ D]t`mKs¯ Ipd¨v `qansb ]cn
ØnXn aen\oIcW¯nÂ \n¶v c£n¡p¶Xn                       
\pw klmbn¡p¶p. hnZymeb§Ä t]mepÅ Øe
§fnse DuÀÖ D]tbmK¯nsâ Imcy£aX 
sa¨s¸Sp¯p¶XpsIm≠ v AXmbXv Ipdª 
AfhnÂ DuÖw D]tbmKn¡p¶XpsIm≠ v t\«w 
D≠ m¡m³ Ignbp¶p. DZmlcWambn \mw D]
tbmKn¡p¶ km[mcW _Ä_pIÄ¡v ]Icambn 
tImw]mIväv ^vfqdskâv _Ä_pIÄ (CFL) D]
tbmKn¡pIbmsW¦nÂ {]XnhÀjw 6,000 saKm
hm«v sshZypXn \ap¡v em`n¡m³ Ignbpw.
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\n§fpsS hnZymeb¯nse PehnXcW k{¼ 
Zmb¯nse tNmÀ¨IÄ ]cntim[n¡pI, D]tbm 
Kn¡p¶ Pe¯nsâ Afhv Ipdbv¡pI ({]tXy
In¨pw NqSpshÅw) Pe hyhØbpsS Imcy£aX 
hÀ²n¸n¡p¶Xphgn km¼¯nI em`w D ≠m¡m³ 
Ignbpw.

 hnZymeb§fnse DuÀÖkwc£W¯n\p 
Å asämcp {][m\s¸« coXnbmWv  ]p\xNw{I
aWw. CXv hnZymeb¯nÂ apgph³ Øe§fnepw 
sN¿mhp¶XmWv. DZmlcWambn D¨`£Wapdn
bnÂ \n¶pÅ ISemkpsIm ≠p ≠m¡nb Nn{X§
fpÅ ]mÂIhdpIfpw ]IÀ¸pIÄ FSp¡p¶ 
apdnbnse {]nâÀdn_Wpw Im{SnUvPpIfpw ]p\: 
Nw{IaWw sN¿p¶Xpaqew DuÀÖw em`n¡m³ 
Ignbpw.ISemk,v Nn{X§fpÅ ]mÂ¡hdpIÄ aäv 
hkvXp¡Ä F¶nh ]p\x:Nw{IaWw sN¿p¶Xp 
hgn hnZymeb§fnÂ D ≠mIp¶ amen\y§fpsS 
Afhv Ipdbv¡m³ Ignbpw. CXv \ÃcoXnbnepÅ 
DuÀÖ kwc£Whpw ]cnØnXnbv¡v t\«hpw 
D≠ m¡p¶p.

8.8.2. \ho-I-cn-¡m-hp¶t{kmX-Êp-IÄ
ss\kÀ¤nI hn`hw \ho-I-cn-¡m-hp¶ 

hn`hamWv. a\pjyÀ Chsb {]IrXnZ¯amb coXn
IfmÂ ]p\xØm]n¡p¶Xns\¡mfpw DbÀ¶ \
nc¡nÂ D]t`mKw sN¿p¶p. kqcy hnIncW§Ä 
ssl{UP³, Imäv, Pe¯nÂ \n ¶pÅ sshZypXn 
F¶nh D]tbmKn¨v XoÀ¶p t]mIpsa¶ `ban
ÃmsX ZoÀLImew e`n¡p¶hbmWv.

kutcmÀÖw

kqcy\nÂ \n¶pw t\cn«v e`n¡p¶ DuÀÖamWv 

kutcmÀÖw.BWthmÀÖ¯ns\m¸w Xs¶ CXv 

`qanbnse Gähpw A[nI AfhnÂ e`yamIp¶ Hcp 

 • Hcp Xm]am]n\n D]tbmKn¨v hfsc 
NqSpÅ Hcp Znhkw \n§fpsS ¢mÊvap
dnbpsS Xm]\nebpw th¸pac¨ph«nse 
Xm]\nebpw Af¡pI. 

 • SMvÌ¬ ^nesaâv DÅ _Ä_pw tImw 
]mIväv ^vfqdskâv _Ä_pw (CFL), 
D]tbmKn¡p¶ sshZypXnbpsS Afhv 
XmcXays¸Sp¯pI.

 • kutcmÀÖIp¡À, AYhm kutcmÀÖ 
hm«ÀloäÀ F¶nhbpsS LS\bpw {]
hÀ¯\hpw ]Tn¡pI. {]tXyIn¨pw 
CXv F§s\bmWv IpNmeX sNbvXncn
¡p¶sX¶pw F§s\bmWv ]camh[n 
Xm] BKncWw Dd¸phcp¯nbncn¡p¶
sX¶pw ]Tn¡pI.

 • e`yamIp¶ hneIpdª hkvXp¡Ä 
D]tbmKn¨v Hcp kutcmÀÖIp¡À, 
hm«ÀloäÀ F¶nh cq]Iev]\ sNbvXv  
\nÀ½n¡pI.\n§fpsS Cu D]IcW§Ä 
GXp Xm]\ne BÀÖn¡m³ Ignbpsa¶v 
]cntim[n¡pI.

 • kutcmÀÖIp¡dpIfpw hm«Àloä 
dpIfpw D]tbmKn¡p¶Xp sIm ≠pÅ 
ta·Ifpw ]cnanXnIfpw NÀ¨ sN¿pI. 

DuÀÖt{kmXÊmIp¶p.hÀj¯nÂ 50% F¶ \n 

c¡nÂ hfsc thK¯nÂ hfÀ¶psIm ≠ncn¡p¶ 

DuÖ¯nsâ asämcpXcw t]mwhgnbmWv t^mt«m 

({]Imi) thmÄ«mbnIv skÂ. CXv kutcmÀÖs¯ 

t\cn«v sshZypXnbm¡namäp¶p. a\pjyÀ C¶v D]

tbmKn¡p¶ DuÀÖ¯nsâ10000 aS§v DuÀÖw 

kqcy³ hÀjwtXmdpw ]pdt¯¡v hnSp¶p.

kutcmÀÖw ]Xn¡p¶Xv

amXrI

kutcmÀÖs¯ _mädn 
bnte¡v amäp¶ \nb{´Iw

_mädn

t\À[mc sshZypXn

_mädn hyqlw

Nn{Xw 8.2 kutcmÀÖw

{]hr¯n 8.3

{]hr¯n 8.4

ssl{U-P³
DuÀÖ¯nsâ aäv t]mwhgnIfnÂ sXcsªSp

¡mhp¶ Gähpw \sÃmcp ]Ic¡mc\mWv ssl 
{UP³. CXv [mcmfambn \ap¡dnbmhp¶ kmt¦
XnIXzw hgn \nÀ½n¡m³ Ignbpw. ]cnØnXn {]iv 
\§fp ≠m¡msX s]t{SmÄ CÔ\§sf¡mfpw 
sNehv Ipdª coXnbnÂ a\pjy kaql¯n\v 
Bhiyamb FÃm DuÀÖhpw ssl{UP\v \Â 
Im³ Ignbpsa¶v sXfnbn¨pIgnªp. IqSmsX 
ssl{UP³ hnjapÅXÃ. ssIImcyw sN¿p¶ 
Xn\pw hnXcWw sN¿p¶Xn\pw CÔ\ambn D]
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tbmKn¡p¶Xn\pw kpc£nXamWv. ssl{UP     
\nÂ AS§nbn«pÅ DuÀÖ¯nsâ Afhv hfsc 
IqSpXemWv. Hcp am{X `mcapÅ ssl{UP³ 
I¯pt¼mÄ D≠ mIp¶ Xm]w AtX AfhnepÅ 
sslt{UmImÀ_¬ CÔ\w I¯pt¼mÄ D≠ m 
Ip¶ Xm]s¯¡mÄ 2.5 aS§pw FYt\mfnsâ
Xns\¡mÄ 4.5 aS§pw saYt\mfntâXns\¡mÄ 
6.0 aS§pw A[nIw BWv. CXnsâ Xm]KXnI 
DuÀÖ amäIgnhv 30þ35% BWv. CXv Kymskm
ens\¡mfpw (20þ25%) IqSpXemWv.

Imäv DuÀÖw 
kqcy\nÂ \n¶pw AXnsâ NqSpÅ DÄ¡m¼nÂ 

\n¶papÅ NqSn\mepw `qanbpsS D]cnXew {Ia
clnXambn NqSmIp¶Xp ImcWw Imäv DuÀÖw 
D≠ mIp¶p.AXym[p\nIambn Imäv DuÀÖ¯nÂ 
\n¶pw sshZypXn DXv]mZn¸n¡p¶p. Imäv DuÀÖ 
¯n\mÂ SÀss_\nepÅ ss»bnUpIÄ Id§p
t¼mÄ sshZypX P\tdädpIÄ Imäv DuÀÖ¯ns\ 
sshZypX DuÀÖambn amäp¶p. ImämSnanÃpIfnÂ 
(hfsc ]g¡w sN¶ kmt¦XnIXzw) Imäv DuÀÖw 
[m\y§Ä s]mSn¡pI, Pew ]¼v sN¿pI XpS
§nb `uXnI {]hÀ¯\§Ä sN¿p¶Xn\pÅ 
b{´§Ä {]hÀ¯n¸n¡p¶Xn\p]tbmKn¡p¶p.

8.8.3 \ho-I-c-W-a-Ãm¯ t{kmX-Êp-IÄ

\hoIcWaÃm¯ t{kmXÊv F¶Xv ]p\À\nÀ 
½n¡m³ Ignbm̄ Xpw, XpSsc Dev]mZņ n¡m³ Ign
bm̄ Xpamb {]IrXn t{kmXÊmWv. Cu t{kmXÊv 
Hcp \nÝnX AfhnÂ {]IrXnbnÂ ImWs ̧Sp¶p. 
CXv {]IrXnbnÂ Dev]mZņ n¡s¸Sp¶Xns\¡mÄ 
thK̄ nÂ D]tbmKs ̧Sp̄ nsIm≠ ncn¡p¶p. inem
PmX CÔ\§fpw (IÂ¡cn, s]t{Smfnbw, {]IrXn 
hmXIw t]mepÅ) BWthmÀÖhpw (bptd\nbw) 
CXn\v DZmlcW§fmWv.

inemPmX CÔ\§Ä

inemPmX CÔ\§Ä F¶Xv, ]e aney³ hÀj 
§Ä¡v ap³]v `qan¡SnbnÂ ASnªv IqSnb 
kkyP\y]ZmÀ°§fpsS hnLS\ ^eambp ≠m 
bXpw, ImÀ_¬ AsÃ¦nÂ ImÀ_WnI kwbp 
à§fpsS Fcnbp¶ cq]¯nepÅXpw, A[nI 
bfhnÂ AS§nbn«pÅXpamb CÔ\amIp¶p.

Nn{Xw 8.4 IÂ¡cn J\n

sU³amÀ¡ns\ "Imänsâ \mSv " F¶v hnfn
¡s¸Sp¶p. AhcpsS sshZypXn Bhiy
¯nsâ 25% e[nIhpw hnimeamb Imäv 
anÃpIfnÂ \n¶mWv DÂ]mZn¸n¡p¶Xv. Imäv 
DuÀÖw D]tbmKn¨v sshZypXn DÂ]mZn¸n
¡p¶XnÂ PÀa\nbmWv ap¶nÂ F¶mÂ 
Imäv D]tbmKn¨v sshZypXn DÂ]mZn¸n¡p
¶XnÂ C´ybv¡v 5þmas¯ Øm\amWv. 
C´ybnÂ Imänsâ Ignhns\ apgph\mbn D]
tbmKs¸Sp¯nbmÂ GItZiw 45000 MW 
sshZypXn DÂ]mZn¸n¡m³ Ignbpsa¶v IW
¡m¡s¸«n«p≠ v.Gähpw henb Imäv DuÀÖ 
^mw Øm ]n¨ncn¡p¶Xv Xangv\m«nÂ I\ym
Ipamcn¡Sp¯mWv. CXv 380 MW sshZypXn 
DÂ]mZn¸n¡p¶p.

IqSpXembn Adnbm³

Nn{Xw 8.3 Imäv anÃp-IÄ
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CXv kky§fnÂ \n¶p ≠mb Idp̧ p\nd̄ nepÅ 
Hcp [mXp ]ZmÀ°amWv. aqeI ImÀ_¬ IqSmsX 
ssl{UP³, HmIvknP³, ss\{SP³ kÂ^À F¶n
hbpsS ImÀ_¬ kwbpà§fpsS Hcp k¦oÀ®     
an{inXamWnXv.  
s]t{Smfnbw

s]t{Smfnbw F¶Xv Ccp  \nd¯nepÅXpw, hgp
h-gp-¸pÅpw, ZpÀ¤ÔapÅ-Xp-amb Hcp {Zmh-I-am-Wv.- 
CXv Jc, {ZmhI, hmXImhØbnepÅ sslt{Um 
ImÀ_WpIfpsS Hcp an{inXamWv. CXnÂ ehWw, 
]mdbpsS IW§Ä, Pew F¶nh sNdnb AfhnÂ 
ImWs¸Sp¶p.

{]IrXn hmXIw

{]IrXn hmXI¯nÂ A[nI AfhnÂ aotY   
\pw (>90%) Ipdª AfhnÂ CutY\pw s{]mt¸ 
\pw AS§nbn«p≠ v. Ch inemPmX CÔ\§tfmSv 
tNÀ¶pw IÂ¡cn J\nIfnepw aotY³ ]ZmÀ° 
§fmbn ImWp¶p. CXv NXp v̧ \ne§fnepw ]mbÂ 
{]tZi§fnepw \nȩ ç nepw ImWp¶ aotY³ AS
§nb PohPme§fmÂ Dev]mZņ n¡s¸Sp¶p. CXv 
cmkhf§Ä X¿mdm¡m³ D]tbmKn¡p¶ Hcp {]
[m\ CÔ\ t{kmXÊmWv. IqSmsX CsXmcp lcn
XKrl hmbphpamWv.

{]IrXn hmXIs¯ CÔ\ambn D]tbmKn
¡p¶Xn\v ap¼v aotY\ns\ Hgn¨pÅ aäv ]ZmÀ°
§sf \o¡w sN¿p¶Xn\mhiyamb {]{Inbbv¡v 
hnt[bamt¡ ≠XmWv. Cu {]{InbbnÂ CutY³, 
s{]mt¸³, _yqt«³, s]³tU³, DbÀ¶ X·m
{Xm`mcapÅ ssl t{UmImÀ_WpIÄ, kÂ^À 
aqeIw, ImÀ_ ¬ssUHmIvsskUv, Pe_mjv]w, 
Nne kab§fnÂ loenbw, ss\{SP³ F¶nh D]
Dev]¶§fmbn AS§nbncn¡p¶p.

aävv DuÀÖ t{kmXÊpIfmb F®, IÂ¡cn 
F¶nhsb XmcXayw sN¿pt¼mÄ {]IrXn hmXI 
s¯ hmXIw F¶p am{XamWv ]dbp¶Xv.

D]-tbm-K-§Ä

DuÀÖ Dev]m-Z\w: SÀss_\pIfpw \ocmhn 
SÀss_\pIfpw D]bmKn¨pÅ sshZypXn Dev]mZ\ 
¯nÂ {]IrXn hmXIw Hcp {][m\ t{kmXÊmWv. 
an¡hmdpapÅ sshZyptXmev]mZ\ \neb§fnepw 
Hm^v{KnUv F³Pn\pIfnepw {]IrXn hmXIw D]
tbmKn¡p¶p.

KmÀlnI D]-tbm-K-§Ä: hoSpIfnÂ hn\n tbm
Kn¡p¶ {]IrXnhmbp ]ehn[ {]hÀ¯\§fmb 
HmhWpIfneqsS Blmcw X¿mdm¡m\pw {]IrXn
hmXI¯ns\ NqSm¡n hkv{X§Ä DW¡m\pw, 
s]mXphmbn XWp¸n¡m\pw NqSm¡m\pw D]tbm
Kn¡p¶p. hoSpIfnepw sI«nS§fnepw  D]tbm
Kn¡p¶ hm«À loäÀ, t_mbveÀ, ^ÀWkpIÄ 
F¶nhbnepw  D]tbmKn¡p¶p.

AtamWnbbpsS Dev]mZ\¯nepw cmkhf§
fpsS Dev]mZ\¯nepw {]IrXn hmXIw Hcp {]
[m\ ]¦v hln¡p¶p.

aäp]tbm-K-§Ä: hkv{X§Ä, ¥mÊv, ÌoÂ  
¹mÌn¡v, s]bnâv, aäpev]¶§Ä F¶nhbpsS   
\nÀ½mW¯n\v {]IrXn hmXIw D]tbmKn¡p¶p. 
a\pjysâ DuÀÖ BhiyIX hÀ²n¨p sIm ≠n
cn¡p¶Xn\mÂ inemPmX CÔ\§sf A\nb
{´nXambn D]tbmKn¨psIm≠ncn¡p¶p. Cu {]
{InbbmÂ hmbpaen\oIcWw D≠ m¡p¶ tZmj
ImcnIfmb ]ZmÀ°§Ä  Dev]mZn¸n¡s¸Sp¶p.

8.8.4 ssPh CÔ\§Ä - Dev]m-Z\hpw D]- 
         tbmKhpw

hym]IambnImWs¸Sp¶ CÔ\§fnÂ Pohn
IfnÂ \n¶pap ≠mIp¶, CÔ\amWv {][m\am
bXv. .CXnÂ JcCÔ\hpw {ZmhI CÔ\hpw 
]ehn[ ssPh hmXI CÔ\hpw DÄs¸Sp¶p, 
F®bpsS hnehÀ²\hv, DuÀÖ kw`cW
¯nsâ BhiyIX, inemPmX CÔ\§fnÂ \n¶v            
]pdt¯¡phcp¶ lcnX KrlhmXI§Ä F¶n 
hbmÂ s]mXpP\§fpsS{i² imkv{Xobambn 
ssPh CÔ\§fntem«v Xncnªncn¡pIbmWv.

KXmKX¯n\pÅ hnhn[ {ZmhI ssPh CÔ
\§Ä ChbmWv. 

1.ssPh BÂ¡lmÄ

2.lcnX UokÂ

3.ssPh UokÂ

4.kky F®

5.ssPh CuYdpIÄ

6.ssPh hmXIw

ssPh BÂ¡-lmÄ (ssPh FY-t\mÄ)

 Icn¼v, A¶P kky§Ä F¶nhbnÂ 
\n¶v FSp¡p¶ ]©kmc AS§nb ]ZmÀ°
§fpsS InWz\w aqew Dev]mZn¸n¡p¶ Hcp 
BÂ¡tlmfmWv ssPh FY\mÄ. ssPh kmt¦
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XnIXz¯nsâ ^eambn skÃptemkv ssPh       
]ZmÀ°§fmb hr£§Ä, ]pÃpIÄ F¶nh 
FYt\mÄ \nÀ½mW¯n\mbpÅ AkwkvIrX 
hkvXp¡fmbn D]tbmKn¡p¶p. FYt\mfnsâ 
ip²cq]¯nÂ CXns\ hml\§fnse CÔ\
ambn«p]tbmKn¡mw. ssPh FYt\mfns\ U S A, 

{_koÂ F¶o cmPy§fnÂ [mcmfambn D]tbmKn
¡p¶p.

ssPh UokÂ: kkyF®, P´ps¡mgp¸v 
F¶nhbnÂ \n¶mWv ssPh UokÂ \nÀ½n¡p
¶Xv. ip²amb cq]¯nÂ CXns\ hml\§fnse 
CÔ\ambn D]tbmKn¡p¶p. 
ssPh hmX-Iw: ImÀ_WnI ]ZmÀ°§sf 
Ahmbpizk\ PohnIÄ Ahmbpizk\¯mÂ 
hnLSn¸n¡pt¼mÄ ssPh hmXIw D ≠mIp¶p. 
Ch amen\yhkvXp¡fpsS ssPh hnLS\w 
aqetam, kky§Ä Ahmbpizk\¯n\v hnt[b
am¡ntbm DXv]mZn¸n¡s¸Sp¶p. hnLSn¸n¡p¶ 
JcDt]mÂ¸¶§sf ssPh CÔ\amtbm, cmkh
f§fmtbm D]tbmKn¡mw.

8.8.5  DuÀÖ- kw-c-£-Ww     
 
DuÀÖ- kw-c-£-Ww

 `mhnXeapd¡mhiyamb DuÀÖ t{kmX
ÊpIsf kwc£n¡pIbpw ]cnØnXn aen\oI
cWs¯ Ipdbv¡pIbpw DuÀÖ D]t`mKs¯ 
Ipdbv¡pIbpw sN¿p¶Xns\bmWv DuÀÖ kw
c£Ww F¶v AÀ°am¡p¶Xv. icnbmb coXn
bnepÅ DuÀÖ D]tbmK¯neqsStbm, D]t`mKw 
Ipdt¨m CXv t\SnsbSp¡m³ Ignbpw. DuÀÖ 
kwc£W¯mÂ km¼¯nIt\«w, ]cnkcipNo
IcWw, tZiobkpc£, hyàn]cambkpc£, 
IpSmsX a\pjy ta³a F¶nh hÀ²n¡p¶p.
sshZypXnbpsS hne Ipdbv¡p¶Xn\pw km¼
¯nI kpc£ sa¨s¸Sp¯p¶Xn\pambn DuÀÖ 
¯nsâ t\cn«pÅ, D]t`màm¡fmb hyàn
Ifpw, kwLS\Ifpw DuÀÖs¯ kwc£nt¡
≠XmWv. hymhkmbnI, hmWnPy D]t`màm¡Ä 
AhcpsS Imcytijn sa¨s¸Sp¯n em`w hÀ²n¸n
t¡≠ XmWv. sshZyptXmÀÖ¯nsâ kwc£Ww 
DuÀÖ \b¯nsâ {][m\ LSIamWv.

 • Xmsg sImSp¯ncn¡p¶ c≠ p {]iv\§sf 
¢mÊnÂ NÀ¨ sN¿pI.

 • Ct¸mÄ \nehnepÅ IÂ¡cn 200 hÀj
§Ä am{Xta ]cym]vXamhpIbpÅq. Cu 
coXnbnepÅ IÂ¡cnbpsS A`mh¯nÂ a\
t¢iw D ≠mtI≠  Bhiyapt ≠m? F´psIm
≠v? AsÃ¦nÂ F´psIm≠v AÃ?

 • kqcy³ 5 _ney¬ hÀj§Ä am{Xta ImWp 
IbpÅq F¶v IW¡m ¡s¸Sp¶p. Cu 
kutcmÀÖ¯nsâ \mis¯¡pdn¨v hyk\n
t¡ ≠ Imcyapt ≠m AsÃ¦nÂ CÃtbm?

 • NÀ¨bpsS ASnØm\¯nÂ i) \mi
¯nsâ h¡nse¯nb ii) \in¡m¯ 
iii) ]p\cpev]mZ\w sN¿m³ Ignbp¶ 
iv) ]p\cpev]mZ\w sN¿m³ Ignbm¯ 
DuÀÖt{kmXÊv GsXms¡sb¶v Xocp
am\n¡pI. Hmtcm¶n\pw \n§fpsS Imc
W§Ä \ÂIpI.

 1.  D]tbmK¯neÃm¯t¸mÄ sseäpIÄ AW¨n
SpI.

2.  icnbmb coXnbnÂ {]Imiw e`n¡p¶Xn\mbn 
hnf¡pIÄ Dd¸n¨ncn¡p¶ hkvXp s]mSn 
hnapàam¡pI.

3.  BhiyapÅ `mKt¯bv¡v {]Imiw ]Xn 
¸n¡pI.

4. ^vfqdskâv hnf¡pIÄ D]tbmKn¡pI.

5.  ]c¼cmKXamb sN¼v tNm¡pIÄ¡v  
]Icw CeIvt{SmWnIv tNm¡pIÄ  
D]tbmKn¡pI.

1. koenwKv ^m\pIfnÂ ]c¼cmKXamb \nb 
{´I§Ä¡v ]Icw CeIvt{SmWnIv \nb{´I
§Ä D]tbmKn¡pI.

2.  _lnÀKa\ ]¦Isf koenwKv ^m\pIÄ¡v 
apIfnÂ Dd¸n¡pI.

s1.  Xm]s¯ kzbw hntÑZn¡p¶ CkvXncns¸«n
IÄ sXcsªSp¡pI.

{]hr¯n 8.5

{]Im-io-I-cWw

sshZypX ]¦-IÄ

sshZypX CkvXncns¸«n
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2. CkvXncn CSp¶Xn\v A\ptbmPyamb \nb
{´I§Ä (regulator) D]tbmKn¡pI.

3. CkvXncn CSpt¼mÄ hkv{X§fnÂ A[nIw 
Pew Xfn¡mXncn¡pI.

4. CuÀ¸apÅ hkv{X§Ä CkvXncn CScpXv.

 1.  ]mNI¯n\mbn hmXI ASp¸v D]tbmKn¡p
t¼mÄ, LPG kwc£n¡p¶Xn\mbn anXamb 
Pzme D]tbmKn¡Ww

2. \oe PzmetbmSpIqSn Ìu FcnbpIbmsW
¦nÂ, icnbmbn {]hÀ¯n¡p¶psh¶v a\Ên
em¡mw.

3. aª PzmetbmSpIqSn  FcnbpIbmsW¦nÂ 
ASp¸ns\ hr¯nbmt¡ XmWv.

4. Ignbp¶nSt¯mfw {]jÀIp¡À D]tbmKn
¡pI.

5.  ]mNIw sN¿pt¼mÄ ]m{X§Ä aqSn hbv 
¡pI.

6. sshZypX Peloädn\p ]Icambn kutcmÀ 
Ö PeloädpIsf D]tbmKs¸Sp¯pI.

1.   sSenhnj\pw tdUntbmbpw D]tbmK̄ neÃm
̄t¸mÄ kzn v̈ Hm v̂ sN¿pI. AXmbXv Ae

kamb coXnbnepÅ ssIImcyw sN¿Â Hmtcm 
D]IcW̄ n\pw 10 hm«vkv F¶ \nebnÂ 
sshZypXn \jvSamIp¶p.

2.  em]vtSm]vkv, skÂt^mWpIÄ, UnPnäÂ 
IymadIÄ XpS§nb D]IcW§fpsS _mädn 
NmÀÖv sNbvXXn-\p-tijw ¹¤nÂ\n¶pw amän 
DuÀÖw kwc£n¡pI.

   1.   Ae¡v b{´¯nÂ \nÀt±in¨n«pÅ Afhv 
hkv{X§Ä Ae¡pI.

2.  BhiyapÅ Pew am{Xw D]tbmKn¡pI. 

3.   DuÀÖ kwc£W¯n\mbn Ae¡pb{´
¯nÂ kab{Iaw GÀs¸Sp¯pI.

4.   Bhiy¯n\v am{Xw Ae¡v tkm¸v  
D]tbmKn¡pI.

5.   IqSpXÂ Agp¡pÅ hkv{X§Ä¡v am{Xw 
NqSv shÅw D]tbmKn¡pI.

6.   hkv{X§Ä Ae¡p¶Xn\v Ft¸mgpw 
XWp¯ Pew D]tbmKn¡pI.

 amXrIm aqey\nÀ®bw

hn`mKw - A
1. Pe¯neqsS ]Icp¶ tcmK¯n\pZmlcWw.

 i) sNmdn,   ii) {Um¡p¬Ipenbmknkv iii) {St¡ma iv) ssSt^mbnUv)

2. ASnªvIqSp¶Xpw, s]m§n¡nS¡p¶Xpamb hkvXp¡sf Cu coXnbnÂ \o¡w sN¿p¶p.

 i) {]mYanI \nÀÆlWw   ii) ZznXob \nÀÆlWw 

 iii) XrXob \nÀÆlWw   iv) {]m´{]tZi \nÀÆlWw)

3.   ]p\cpev]mZn¸n¡m³ Ignbm¯ t{kmXÊv GXmWv ?

 i) IÂ¡cn ii) s]t{Smfnbw  iii) {]IrXnhmXIw iv) apIfnepÅhsbÃmw)

4. {]IrXnhmXI¯nse {][m\LSIamWv ________________

 i) CutY³ ii)  aotY³  iii) s{]mt¸³  iv) _yqt«³) 

hmXI Ìu (Gas Stove)

CeIvt{SmWnIv D]IcW§Ä

Ae¡v b{´w
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hn`mKw - B
1.  A,B, F¶o c≠ v \Kc§fnse kmw{IanI tcmK§sf _mÀ {Km v̂ kqNņ n¡p¶p. Chsb \nco£n v̈  

    Xmsg ImWp¶ tNmZy§Ä¡v D¯cw XcpI.

 1. sU¦p]\n  2. Feņ \n  3. tImfd  4.Nn¡p³Kp\nb

a.  A F¶ \Kc¯nÂ tcmKw D≠ m¡m\pÅ ImcWsa´v ?

b. GXv \Kc¯n\mWv {i²m]qÀÆamb aen\hkvXp¡fpsS \nÀamÀÖ\hpw, hr¯nbm¡epw  
 BhiyapÅXv.

c.  A F¶ \Kc¯nÂ tcmK§sf F§s\ \nb{´n¡m³ Ignbpw.

2. 2008þ2009 hÀj§fnÂ Hcp {Kma¯nse kmw{IanI tcmK§sf¡pdn¨pÅ \nco£W§sf ss] 

Nn{Xw kqNn¸n¡p¶p.CXns\ hniIe\w sNbvXv XmsgbpÅ tNmZy§Ä¡v  D¯cw \ÂIpI.

      i. IqSpXÂ P\§sf _m[n¡p¶ tcmK§Ä GsXms¡bmWv ?
  ii. Cu tcmK§Ä F§s\bmWv ]Icp¶Xv ?
  iii. aäv -tcm-K-§sf \nb-{´n-¡m-\pÅ GsX¦nepw aq¶v amÀ¤§Ä Fgp-XpI.

3.  \hoIcW t{kmXÊpIsfbpw,  \hoIcWw sN¿m³ Ignbm¯ t{kmXÊpIsfbpw  
tNcpw]Sn tNÀ¡pI.

t{kmX-Êp-IÄ A B C

\hocn¡mhp¶h IÂ¡cn Imäv s]t{Smfnbw

\hoIcn¡m³]äm¯h ssl{UP³ {]IrXn hmXIw kutcmÀÖw

4.  Häbms\ ]pds¯Sp¡pI
a.  (ssPh BÂ¡tlmÄ, lcnX UokÂ, ssPh CuYÀ, s]t{Smfnbw)
b.  (tImfd, ssSt^mbnUv, sNmdn, hbdnf¡w)

sU¦p-]\n

Nn¡p³Kp-\nb 

F
en-¸

-\n

tI
mf

d

tc
mK

k
w{
I

aW
w.

1 2 3 4

A B
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5.  \hoIcWw sN¿m³ Ignbm¯ t{kmXÊv F¶Xv Hcp {]IrXn t{kmXÊmWv. CXv a\pjysâ D]tbm
KwsIm≠ v amäw hcp¶Xnt\¡mÄ thK̄ nÂ {]IrXnbpsS {]hÀ¯\¯mÂ amäw kw`hn¡p¶p. Cu 
{]kvXmh\ hmbn v̈ icntbm sXtämsb¶v Dd¸p hcp̄ pI. Cu {]Ømh\ icnbsÃ¦nÂ icnbmb {]
Ømh\ XcpI.

6.  sshZyptXmÀÖs¯ kwc£n¡p¶Xn\v  A\ptbmPyamb D]IcW§sf sXcsªSp¡pI.

^vfqdskâv hnf¡pIÄ, sN¼v tNm¡,v kutcmÀÖ PeloäÀ, sshZypX PeloäÀ, SMvÌ¬ 
_Ä_pIÄ, CeIvt{SmWn¡v tNm¡v.

hn`mKw - C

1. X¶n«pÅ Nn{Xw \nco£n¨v AXnÂ \n¶pw GXpXcw DuÀÖamWv Dev]mZn¸n¡p¶sX¶v FgpXpI.

 i)  C¯cw DuÀÖw ]c¼cmKXambtXm AYhm ]c¼cmKXaÃm 
¯tXm F¶v Xncn¨dnbpI

 ii)  sImSp¯n«pÅ Nn{Xw hc¨v Xmsg X¶n«pÅ `mK§Ä ASbmf 
s¸Sp¯pI

    (_mädn, _mädnbnte¡v amäp¶ \nb{´Iw, t\À[mc sshZypXn,  
kucDuÀÖ]X\w, _mädnhyqlw)

 iii)  sImSp¯n«pÅ Nn{X¯nÂ _______ DuÀÖs¯ _______       
DuÀÖam¡n amäs¸Sp¶p.

2.  i)  sImSp¯n«pÅ Nn{X¯nÂ \n¶pw GXpXcw DuÀÖamWv e`n¡p
¶sX¶v FgpXpI

 ii)  Cu DuÀÖs¯ {]tbmP\s¸Sp¯pt¼mÄ \mw t\cnSp¶ {]bm
k§Ä Fs´Ãmw?

 iii)  kucDuÀÖw AWpDuÀÖw Chsb¡mfpw Imäv DuÀÖw  
\ÃXmsW¶v ]dbp¶sX´psIm≠v?

3. inemPmX CÔ\§Ä F¶Xv ]e aney³ hÀj§Ä¡v ap³]v `qan¡SnbnÂ  ASnªpIqSnb  kky
P´p ]ZmÀ°§fpsS hnLS\^eambn D ≠mbXmWv.

 i) GsX¦nepw inemPmX CÔ\§fpsS t]scgpXpI

 ii) hf§fpsS Dev]mZ\¯n\v D]tbmKn¡p¶ CÔ\taXv?

 iii) {]IrXn hmXIw F§s\bmWv D≠mIp¶Xv?

4. kqcy\nÂ \n¶pw AXnsâ NqSpÅ DÄ¡m¼nÂ \n¶papÅ NqSn\mepw `qanbpsS D]cnXew {Iacln
Xambn NqSmIp¶Xp ImcWw Imäv DuÀÖw D≠mIp¶p.

 i) GXp cmPys¯bmWv Imänsâ \mSv F¶v hnfn¡s¸Sp¶Xv?

 ii) temI¯nse GXv cmPyamWv Gähpw IqSpXÂ Imäv DuÀÖw Dev]mZn¸n¡s¸Sp¶Xv?

 iii) Xangv\m«nse GXv PnÃbnemWv henbImäv DuÀÖ ^mw Øm]n¨n«pÅXv.?

 iv)  X¶n«pÅ `q{]IrXnIfnÂ GXnÂ \n¶mWv  \n§Ä¡v Gähpw IqSpXÂ Imäv DuÀÖw Dev]mZn
¸n¡m³ km[n¡p¶Xv?

(kaXe§Ä, I\mepIÄ, XmgvhcIÄ)
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6. a\pjycmepw cmkhkvXp¡Ä AYhm hyhkmbnI amen\y§fmepw Pew aen\amIp¶p. Cu aen\
Pew IpSn¡p¶XneqsStbm AYhm `uXnI k¼À¡¯neqsStbm ]eXcw kmw{IanItcmK§Ä 
D ≠mIp¶p.

 i) aen\Pew hgn ]Icp¶ c≠ v tcmK§fpsS t]scgpXpI

 ii) F´psIm ≠mWv \mw Xnf¸n¨ shÅw IpSn¡p¶Xv?

 iii) \n§Ä F§s\bmWv \n§fpsS ho«nse aen\Pew ho ≠pw D]tbmKn¡p¶Xv.

7. FÃm PohPme§Ä¡pw AXy´mt]£nXamb Hcp `uXnI ]ZmÀ°amWv Pew.

 i) Fähpw henb Pe t{kmXÊv GXmWv?

 ii) Pe¯nsâ hyXykvX t{kmXÊpIÄ Fs´ms¡bmWv?

 iii) Pe¯nsâ {]mYanI t{kmXÊv GXmWv?

 iv) \n§fpsS ho«nse  `qKÀ`Pe¯nsâ Afhv hÀ²n¸n¡m³ klmbn¡p¶ coXnIÄ Fs´m 
   s¡bmWv?

8. Hcp sI«nS¯ntem, {]{Inbbntem AsÃ¦nÂ hyhØbntem DÅ DuÀÖ kwc£W¯nsâ `mK
ambn ]cntim[n¡pIbpw hniZambn \nco£n¡pIbpw A]{KY\w sN¿pIbpw sN¿p¶XmWv  
DuÀÖ ]cntim[\

 i) ho«nÂ D]tbmKn¡p¶ sshZypX DuÀÖ¯nsâ Afhv \n§Ä IW¡m¡p¶sX§s\?

 ii) Cu coXn \n§fpsS ]Ån¡qS¯nÂ \S¸m¡p¶XneqsS e`n¡p¶ t\«§Ä Fs´ms¡?

9. Peaen\oIcWhpw AXpaqew D ≠mIp¶ Xn³aIsfbpw \nb{¥n°p∂Xn\mbn \mw aen\Pew 

\n¿∆lWw sNtø ≠XmWv.

 i) GsXms¡ coXnbneqsSbmWv Pew aen\amIp¶Xv?

 ii) ho«nse Pew aen\amIp¶Xns\ \n§Ä F§s\ \nb{´n¡pw?

5. tNcpw]Sn tNÀ¡pI.

Pe-̄ n-eqsS ]I-cp¶ tcmK-§Ä Pe-hp-ambn _Ô-s¸« tcmK-§Ä Pes¯ B[m-c-am¡n D≠m-Ip¶ tcmK-§Ä

ssSt^m-bnUv sU¦p sNmdn

ate-dnb Aao-_n-bm-knkv tImfd

^nem-cn-bm-knkv t]³ {St¡ma

Book:  1.  Land treatment of waste water M.B. Gohil, New Age International (p) Ltd,  
New Delhi

        2. Complete Biology(IGCSE) - Oxford University press, New York

Webliography: en.wikipedia-org/wiki/sewage

IqSp-XÂ hni-Zmw-i-§Ä¡mbn
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aÕc¡fnbnÂ hnPbn¨Xn\ptijw A\p 
IfnØe¯p\n¶pw ho«nÂ Xncns¨¯n. AhfpsS 
A½ BtcmKyw hos ≠Sp¡p¶Xn\pÅ Hcp 
I v̧ ]m\obhpambn Ahsf BËmZt¯mSpIqSn 
kzoIcn¨p.

A\p: At½! F´mWnXv?

A½:  CXv \n\¡pÅ ]m\obamWv. \nsâ 
DuÀÖkzeX hos ≠Sp¡p¶Xn\mbn 
]g¨mdpw ]©kmcbpw tNÀ¯p ≠m 
¡nb Hcp emb\nbmWnXv.

\½psS \nXyPohnX¯nÂ emb\nIÄ¡v hfsc 
b[nIw {]m[m\yap≠ v. a\pjycnÂ Blmc]ZmÀ 
°¯nsâ kzmwioIcW {]{Inb \S¡p¶Xv emb 
\nbpsS cq]¯nemWv. a\pjycpsS imcocnI{]

hÀ ¯\§sf \nÀ®bn¡p¶ càw, eknI{Zhw 
F¶nh emb\n cq]¯nepÅhbmWv. 

Hcp emb\n F¶Xv ct≠m AXne[nItam ]ZmÀ 
°§fpsS Hcp GImXvaI an{inXamWv.

FÃm emb\nIfpw GImXvaI cq]¯nemWv 
ØnXn sN¿p¶Xv. ct ≠m AXne[nItam]ZmÀ 
°§Ä thÀXncn¡m³ Ignbm¯hn[w Hcp 
an{inX¯nÂ AS§nbncn¡p¶ Ah ØsbbmWv 
GImXvaIw F¶v {]Xn]mZn¡p¶Xv. Hcp emb\n 
bnÂ c ≠ v LSI§Ä AS§nbn«ps≠¦nÂ AXn 
s\ Hcp bpKvaemb\n (Zzbm¦ emb\n) F¶p ]d 
bp¶p. 

Pe¯nÂ km[mcW D v̧ AS§nbn«pÅ ehW 
emb\n bpKvaemb\n¡v A\ptbmPyamb Hcp 

DZmlcWamWv.

BtcmKy]m\ob¯nsâ ^ew BtcmKy]m\obw 

eo\w

(ehWw)

embIw  
(Pew)

emb\n  
(ehWemb\n)

+ =

Nn{Xw 9.1 eo\¯nsâbpw embI¯nsâbpw 
Hcp GImXvaI an{inXamWv Hcpemb\n

emb\nIÄ

A²ymbw 9
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9.1. eo\hpw embIhpw (SOLUTE AND  
        SOLVENT)

 Hcp emb\nbnÂ `mc¯nÂ Ipdª 
AfhnÂ ImWs¸Sp¶ LSI¯ns\ eo\w 
(Solute) F¶pw `mc¯nÂ A[nI AfhnÂ 
ImWs¸Sp¶ LSI¯ns\ embIw (Solvent) 
F¶pw ]dbp¶p. s]mXphmbn embIsa¶Xv 
ebn¸n¡p¶Xn\pÅ Hcp am[yaamWv. CXv 
eo\¯nse X\vam{XIsf hebw sNbvXv emb\n 
D ≠m¡p¶p.

Npcp¡¯nÂ Hcp emb\nsb Xmsg ]dbp¶ {]
Imcw {]Xn\n[m\w sN¿mw.

(eo\w + embIw  → emb\n)

9.2. emb\nbpsS Xc§Ä
9.2.1.  IW§fpsS hen¸¯nsâ   
 ASnØm\¯nÂ

eo\¯nsâ IW§fpsS hen¸¯nsâ 
ASnØm\¯nÂ emb\nIsf 3 hn[¯nÂ Xcw 
Xncn¨ncn¡p¶p.

1. bYmÀ° emb\nIÄ (True Solutions): 
eo\¯nsâ sNdnb IWnIIÄ embI¯n 
epS\ofw ebn¨ptNÀ¶n«pÅ Hcp 
GImXvaIan{inXamWnXv. DZm: Pe¯nse 
]©kmc

2. sImtfmbnUÂ emb\nIÄ (Colloidal 
Solutions): hnXcW t^kv (dispersed phase) 

hnXcW am[yaw (dispersion medium) F¶o 

c≠ v t^kpIÄ sIm≠ v  \nÀ½n¨n«pÅ Hcp 
`n¶mXvaI an{inXamWnXv. IWnIIÄ t]mse 
hnXcWw sN¿s¸«ncn¡p¶ ]ZmÀ°s¯ 
hnXcW t^kv F¶p]dbp¶p. sImtfmbnUÂ 
IW§Ä hnXcWw sN¿s¸«ncn¡p¶ 
AJÞamb t^kns\ hnXcWam[yaw F¶p 
]dbp¶p.

(hnXcWt^kv + hnXcWam[yaw  
→ sImtfmbnUÂ emb\n)

]©kmc Pew                     ]©kmc emb\n

Nn{Xw 9.2. ]©kmcbpsSbpw Pe¯nsâbpw Hcp 
an{inXw bYmÀ°emb\n D≠m¡p¶p

+
sImgp¸v, hnäman³, amwkyw

Nn{Xw 9.3 

]mÂ (sImtfmbvUv)

→Pew
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3. kkvs]³j\pIÄ (Suspensions): Hcp 

embI¯nÂ Atebambncn¡p¶ sNdnb 

IWnIIfpsS Hcp `n¶mXvaI an{inXamWnXv. 

Hcp kkvs]³j\nÂ Jc]ZmÀ°¯nse 

IW§Ä Hcpan¨v Iq«ambn ØnXn 

sN¿p¶Xn\mÂ Ah ImWm³ Ignbp¶{X 

hepXmWv. (DZm. Pe¯nse tNm¡vs]mSn).

Nn{Xw 9.4. tNm¡nsâbpw Pe¯nsâbpw an{inXw 
Hcp kkvs]³j³ D≠m¡p¶p

Nn{Xw 9.5 {]IrXnbnse Sn³UmÂ {]`mhw

¢mkvapdnbnse P\mebneqsS kqcy{]
Imiw IS¶p t]mIpt¼mÄ {]Imi¯nsâ 
NnXdÂ (Sn³UmÂ {]`mhw) \nco£n¡pI. 
s]mSn]Se§fnse IW§Ä {]Imis¯ 
NnXdp¶Xn\mÂ {]Imi¯nsâ ]mX ImWp 
¶Xn\v km²yam¡p¶p.

{_uWnb³ Ne\w : sImtfmbnUÂ 
IW§Ä \nc´chpw {IaclnXhpambn 
Nen¡p¶ {]Xn`mk¯ns\ {_uWnb³ 
Ne\w (Brownian movement) F¶p]d 
bp¶p.

 Pohimkv{XÚ\mb tdm_À«v {_uWn 
t\mSpÅ BZckqNIambmWv CXns\ 
{_uWnb³ Ne\sa¶v \maIcWw sNbv 
Xncn¡p¶Xv. Pe¯nepÅ ]cmKtc 
Wp¡fpsS Hcp kkvs]³j\nemWv 
At±lw Cu Ne\w \nco£n¨Xv.

N{Xw 9.6 {_uWnb³ Ne\w

tNm¡v Pew+ → kkvs]³j³

+ →

{]hr¯n 9.1.

Sn³UmÂ{]`mhw: sImtfmbnUÂ IW §Ä  
{]Imis¯ NnXdp¶ (Scatter) sN¿p¶ {]
Xn`mks¯ Sn³UmÂ {]`mhw F¶p ]
dbp¶p. {]Imi¯nsâ Hcp [mcsb Hcp 
bYmÀ°emb\nbneqsS IS¶pt]mIm\\p 
hZn¡pt¼mÄ AhbnÂ Ipd¨v {]Imiw BKn 
cWw sN¿s¸SpIbpw Ipd¨v {]Imiw {]
kcWw sN¿s¸SpIbpw sN¿p¶p. bYmÀ° 
emb\nbnse IW§Ä {]Imis¯ NnXdm³ 
Ignbp¶{X hepXÃ. F¶mÂ {]Imis¯ 
Hcp sImtfmbnUneqsS IS¶pt]mIm³ 
A\phZn¨mÂ sImtfmbn Unse hen¸apÅ 
IWnIIÄ {]Imis¯ NnXdpIbpw 
A§s\ B {]Imi[mc \ap¡v ImWm³ 
IgnbpIbpw sN¿p¶p. Cu {]Xn`mks¯ 
Sn³UmÂ {]`mhw (Tyndall effect) F¶p ]d 
bp¶p.

IqSpXembn Adnbm³

IqSpXembn Adnbm³
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9.2.2.  embI¯nsâ Xc¯ns\   
 ASnØm\s¸Sp¯n

 embI n̄sâ Xc n̄s\ ASnØm\s¸Sp n̄ 
emb\nIsf c≠ v hn[ n̄Â Xcw Xncn̈ ncn¡p¶p.

1. Peob (aqueous) emb\n : Pew embIambn 
hÀ n̄¡p¶ emb\nsb Peob emb\n F¶p ]d 
bp¶p. (DZmlcWw : ]©kmc emb\n).

2. APeob (Non-aqueous) emb\n: PeaÃmsX 
atäsX¦nepw {ZmhIw embIambn hÀ n̄¡p¶ 
emb\nsb APeob emb\n F¶p ]dbp¶p. 
kÄ^À, ImÀ_¬ssU kÄss^UnÂ ebņ n̈  
emb\n APeob emb\n¡v A\ptbmPyamb Hcp 
DZmlcWamWv. (ImÀ_WnI kwbpà§sf 
ebņ n¡p¶Xn\pÅ APeob embI§Ä¡v 
Nne DZmlcW§fmWv s_Âko³, CuXÀ, 
ImÀ_¬ssUkÄss^Uv (CS2), Akntäm¬ 
F¶nh).

9.2.3.  \nÀ±nã emb\nbnse eo\¯nsâ 
Afhns\ ASnØm\s¸Sp¯n

 Hcp \nÝnXAfhv embI¯nepÅ eo\¯nsâ 
Afhns\ ASnØm\s¸Sp¯n emb\nIsf 
Xmsg X¶ncn¡p¶ hn[¯nÂ Xcw Xncn¨ncn 
¡p¶p.

1. A]qcnX emb\n (Unsaturated Solution)

2. ]qcnX emb\n (Saturated Solution)

3. AXn]qcnX emb\n (Super Saturated Solution)

1. A]qcnX emb\n (Unsaturated 
solution): Hcp \nÝnX DujvamhnÂ ho ≠pw 
A[nIbfhnÂ eo\s¯ ebn¸n¡m³ km²y 
amb emb\nsb A]qcnXemb\n F¶p ]d 
bp¶p. CXnÂ emb\n ]qcnX\ne {]m]n¡p 
¶Xphsc eo\w tNÀ¡mhp¶XmWv.

  DZm: 100g Pe¯nÂ 5g AsÃ¦nÂ 10g 
AsÃ¦nÂ 20g NaCl.

KpWw bYmÀ°emb\n
sImtfmbnUÂ 

emb\n kkvs]³j³

IW¯nsâ 

hen¸w    Ao Â                 
(1Ao = 10-10m)

1Ao Â\n¶v 10 Ao hsc 10Ao
Â\n¶v 2000Ao hsc 2000 Ao Â IqSpXÂ

_mlyambn ImgvNbv¡v kpXmcyw AÀ²Xmcyw AXmcyw

IW§fpsS ZriyX AÄ{Smkq£va ZÀin\n 

bneqsS t]mepw ImWm³ 

km[yaÃ 

AÄ{Smkq£va ZÀin\n 

bneqsS ImWm³ 

km[n¡p¶p

\Kv\t\{X§Ä sIm≠ v 

ImWm³ km[n¡p¶p

{]IrXw GImXvaIw `n¶mXvaIw `n¶mXvaIw

IWnIIfpsS 

hnkcWw (hym]\w)

thK¯nÂ hym]\w 

sN¿p¶p

kmh[m\¯nÂ hym]\w 

sN¿p¶p

hym]\w \S¡p¶nÃ.

{]Imis¯ NnXdp¶ 

{]`mhw 

{]Imiw NnXdp¶nÃ CXv {]Imis¯            

NnXdp¶p 

CXv {]Imis¯       

NnXdp¶nÃ

bYmÀ°emb\n, sImtfmbnUÂ emb\n, kkvs]³j³ F¶nhbpsS KpW§sf XmcXays¸Sp¯Â
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2. ]qcnX emb\n (Saturated solution):                           
Hcp \nÝnX DujvamhnÂ Hcp \nÝnX 
Afhv embI¯nÂ ho≠pw tNÀ¯mÂ 
Aenbm¯ hn[w, km[yamb A{Xbpw eo\w 
ebn¨ptNÀ¶n«pÅ emb\nsb ]qcnXemb\n 
F¶p ]dbp¶p.

DZm : km[mcW DujvamhnÂ 100g Pe¯nÂ 36g  
    NaCl. Hcp ]qcnX emb\nbp≠ m¡p¶p.

`qanbnse a®neS§nbn«pÅ ss\{SP³ {]
IrXnbnÂ ImWs¸Sp¶ ]qcnX emb\n¡v 
Hcp DZmlcWamWv (`qanbnepÅ a®n\v 
AXn\v hln¡m³ Ignbp¶XnÂ IqSpXÂ 
N2 hns\ kw`cn¡m³ IgnbnÃ)    

Hcp \nÝnX DujvamhnÂ Hcp emb\nbntebv¡v 
tNÀ¡s¸Sp¶ ehW¯nsâ Afhns\ ASn 
Øm\am¡n Hcp emb\n A]qcnXamtWm ]qcn 
XamtWm, AXn]qcnXamtWm F¶v ]cntim[n 
¡pI.

100ml PesaSp¯n«pÅ Hcp ¥mÊnÂ 20g, 
16g, 1g F¶n§s\ `mc§fpÅ aq¶v ]mbv¡äv 
km[mcW D¸pw Hcp tS_nÄkv]qWpw (Stirrer)
FSp¡pI. (Nn{Xw 9.7 ImWpI).

X¶ncn¡p¶ {Ia¯nÂ Hmtcm ]mbv¡äpw 
Hmtcm L«¯nembn tNÀ¯v \¶mbnf¡nbXn 
\ptijw \n§fpsS \nco£W§sf tcJs¸Sp 
¯pI.  

A]qcnXw

]qcnXw

AXn]qcnXw

Nn{Xw 9.7. Hcp \nÀ±nã emb\n  A]qcnXamtWm,                                            
]qcnXamtWm, AXn]qcnXamtWm F¶v ]cntim[n¡p¶Xn\mbn

3.AXn]qcnXemb\n: Hcp \nÝnX DujvamhnÂ 
]qcnXemb\nbnepÅXnt\¡mÄ IqSpXÂ Af 
hnÂ eo\w AS§nbn«pÅ emb\nsb AXn]qcnX 
emb\n F¶p ]dbp¶p.

IqSpXembn Adnbm³

{]hr¯n 9.2

eo\w embIw DZmlcW§Ä

Jcw Jcw temlk¦c§Ä

Jcw {ZmhIw ]©kmc emb\n

Jcw hmXIw ]pI

{ZmhIw Jcw Nokv

{ZmhIw {ZmhIw ]mÂ

{ZmhIw hmXIw taLw

hmXIw Jcw tImÀ¡v

hmXIw {ZmhIw tkmUmPew

hmXIw hmXIw
loenbw HmIvknP³ an{inXw 
(Bg¡SenÂ ap§p¶hÀ¡mbn)

9.2.4 eo\ n̄sâbpw embI n̄sâbpw `uXnI AhØIfpsS ASnØm\ n̄Â emb\nIÄ 9 Xc n̄ep≠ v.
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9.3. tebXzw (SOLUBILITY)
Hcp \nÝnX DujvamhnÂ Hcp \nÀ±nã 

embI¯nepÅ Hcp eo\¯nsâ tebXzs¯ 
AtX DujvamhnÂ 100g embIs¯ ]qcnXam¡p 
¶Xn\mhiyamb eo\¯nsâ {KmapIfpsS F® 
ambn \nÀ hNn¡mhp¶XmWv. DZmlcWambn

20oC Â Pe¯nÂ CuSO4 sâ tebXzw 
20.7g BWv.

km[mcW DujvamhnÂ Hcp Jc]ZmÀ° n̄sâ 
(KCl t]mepÅhbpsS) Pe n̄epÅ tebXzw \nÀ 
®bn¡pI.

•	 km[mcW DujvamhnÂ Gsd¡psd 30ml 
Pe n̄Â KCl sâ Hcp ]qcnX emb\n 
X¿mdm¡pI. Ipd¨p KCl Aenªv tNcmsX 
Ahtijn¡p¶Xphsc IqSpXÂ KCl tNÀ v̄ 
emb\nsb ]qcnXamsW¶v Dd¸phcp¯pI.

•	 JcmhØbnepÅ KCl s\ \o¡w sN¿p¶Xn\m 
bn emb\nsb Acn¡pI.

•	 CXnÂ Hcp Xm]am]n\n Xmgv̄ n emb\nbpsS 
Dujvamhv I ≠p]nSn¡pI.

•	 Xnf v̈ adnbp¶Xv Hgnhm¡p¶Xn\mbn 
Hcp sNdnb Pzme D]tbmKn̈ v emb\nsb 
CuÀ¸clnXamIp¶Xphsc _mjv]oIcn¡pI.

•	 In®s¯bpw Jc]ZmÀ°s¯bpw km[mcW 
Xm]\nebntebv¡v XWp¡m³ A\phZn¡pI. 
In®s¯bpw Jc]ZmÀ°s¯bpw \nÀ 
ÖeImÂkywt¢mssdUv AS§nbn«pÅ Hcp 
sUkntIädnÂ hbv¡pI. (ImÂkyw t¢mssdUv 
Hcp \nÀÖeoImcnbmWv. CXv CuÀ¸mwiw 
BKncWw sN¿p¶p).

•	 _mjv]oIcW In®s¯ ]pds¯Sp v̄ ho ≠pw 
AXnsâ `mcw ImWpI.

•	 \nco£W§fpw IW¡pIq«epIfpw Xmsg 
X¶ncn¡p¶p.

\nco£Ww

In®¯nsâ `mcw = Wg

In®¯nsâ `mcw + ]qcnX KCl

emb\nbpsS `mcw = W1g

In®¯nsâ `mcw + \nÀÖe KCl sâ `mcw = W2g

IW¡m¡Â

]qcnX emb\nbpsS `mcw = (W1 – W)g

KCl sâ `mcw  = (W2 – W)g

]qcnXemb\nbneS§nbn«pÅ

Pe¯nsâ `mcw = [(W1 – W) – (W2 – W)]g

 = [(W1 – W2)g

KCl sâ tebXzw =
 KCl sâ `mcw  

 × 100
embI¯nsâ `mcw

 x 100
(W2 - W)

(W1 - W2)

KCl sâ ]q 

cnXemb\n KCl sâ ]qcnXemb\n aWÂ_m¯v

Nn{Xw 9.8. tebXz \nÀ®bw

hocyw IpdªXpw hocyw IqSnb (KmVXbpÅ) 
Xpamb emb\nIÄ: Hcp emb\nbpsS KmVX 
F¶Xv, Hcp \nÝnX Afhv embI n̄Â 
ebn̈ ncn¡p¶ eo\ n̄sâ AfhmWv. 
Ipdª AfhnÂ eo\w AS§nbn«pÅ 
emb\nsb hocyw Ipdª (t\À¯) emb\n 
F¶p ]dbp¶p. DbÀ¶ AfhnÂ eo\w 
AS§nbn«pÅ emb\nsb KmVemb\n F¶p 
]dbp¶p. hocyw IpdªXv, hocyw IqSnbXv 
(KmVXbpÅXv) F¶nh Bt]£nI ]Z§ 
fmWv. Chbv¡v ]cnam WmXvaIamb AÀ°w 
am{XtabpÅq F¶v a\Ênem¡m hp¶XmWv.

=

IqSpXembn Adnbm³

{]hr¯n 9.3
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AtbmWnI 
kwbpàw

tebXzw            
(100g Pe¯nÂ)

NaCl 36 g

NaBr 95 g

NaI 184 g

NaNO3 92 g

250C Â Nne AtbmWnI kwbpà§fpsS     tebXzw 

9.4   tebXzs¯ _m[n¡p¶    
LSI§Ä
1. Dujvamhv 

2.  eo\¯nsâbpw embI¯nsâbpw 
{]IrXw 

3. aÀ±w

1. Dujvamhnsâ  {]`mhw 

Xm]timjI (Endothermic) {]{InbIfnÂ  
Dujvamhv hÀ²n¡p¶Xn\\pkcn¨v tebXzhpw 
hÀ²n¡p¶p 

DZm: KNO3 bpsS  tebXzw Dujvamhv hÀ²n 
¡p¶Xn\\pkcn¨v hÀ²n¡p¶p. 

Xm]tamNI (Exothermic) {]hÀ¯\§fnÂ 
Dujvamhv hÀ²n¡p¶Xn\\pkcn¨v tebXzw 
Ipdbp¶p. 

DZm: CaO bpsS tebXzw Dujvamhv hÀ²n 
¡p¶Xn\\pkcn¨v Ipdbp¶p.

XWp¯ Pe¯nÂ HmIvknPsâ tebXzw 
hfsc IqSpXemWv.

Nn{Xw 9.9 eLp]m\ob§fnÂ CO2hmXIw                     
\nd¨ncn¡p¶p.

2. eo\¯nsâbpw embI¯nsâbpw {]IrXw  
Hcp embI¯nepÅ Hcp eo\¯nsâ tebXzw 

eo\¯nsâbpw embI¯nsâbpw {]IrXs¯ 
B{ibn¨ncn¡p¶p. {[phob (Polar) kwbpà 
§Ä {[phobembI§fnÂ ebn¡p¶p.

DZm: km[mcW D¸v Pe¯nÂ ebn¡p¶p. Hcp 
{[phobkwbpàw Hcp {[phobaÃm¯ (Non Polar) 
embI¯nÂ hfsc Ipd¨v am{Xw ebn¡p¶htbm 
AsÃ¦nÂ H«pwXs¶ ebn¡m¯htbm Bbn 
cn¡pw.  

3. aÀ±¯nsâ {]`mhw

aÀ±¯nsâ {]`mhw (kzm[o\w) {ZmhI§fnÂ 
ebn¨n«pÅ hmXI§fnÂ am{Xta \nco£n¡s¸«n 
«pÅq. aÀ±¯nepÅ hÀ²\hv Hcp hmXI¯nsâ 
{ZmhI¯nepÅ tebXzs¯ hÀ²n¸n¡p¶p. DZm-
lcWambn aÀ±¯nsâ {]`mhw D]tbmKs¸Sp¯n 
eLp   ]m\ob§fnÂ CO2 hmXIw \nd¨ncn¡p¶p.

\pdp§v

250C Â 100ml Pe¯n\v      36g 
NaCl s\ ebn¸n¨v ]qcnXmhØ 
{]m]n¡m³ Ignbpw.

aÀ±w hÀ²n¡pt¼mÄ hmXI§fpsS teb 
Xzhpw hÀ²n¡p¶p. Hcp \nÝnX Dujvam 
hnÂ Hcp \nivNnX  hym]vXw {ZmhI¯nÂ 
ebn¨ncn¡p¶ hmXI¯nsâ {Zhyam\w, 
{ZmhI¯nsâ D]cnXe¯nepÅ hmX 
I¯nsâ aÀ±¯n\v {Iam\p]mX¯nem 
bncn¡pw CXns\ sl³{SnbpsS \nbaw 
F¶p]dbp¶p.

IqSpXembn Adnbm³
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kaky 1 

10 g km[mcW Idnbp¸v FSp¯v AXns\  
40g Pe¯nÂebn¸n¡pI. emb\nbpsS KmVX 
`mciXam\¯nÂ I≠ p]nSn¡pI.

`mciXam\w 

=  eo\¯nsâ `mcw             
 x 100   eo\¯nsâ `mcw + embI¯nsâ `mcw 

 =          10      x 100 = 20%

         
10 + 40

kaky -- 2

12.5 ml Pe¯nÂ  2g  s]m«mkywkÄt^äv ebn¸n 

¨ncn¡p¶p. XWp¸n¡pt¼mÄ 600CÂ BZy]cÂ  

ZriyamIp¶p. 600C-Â  s]m«mkyw kÄt^änsâ  Pe 

¯nepÅ  tebXzw  F´m bncn¡pw?

\nÀ²mcWw 

12.5 ml Pe¯nsâ `mcw 12.5g .

12.5 ml  Pe¯nÂ ebn¨n«pÅ s]m«mkyw kÄt^ 

änsâ Afhv 2g   BWv .

1g  Pe¯nÂ   ebn¨n«pÅ    s]m«mkyw 

kÄt^änsâ Afhv 2/12.5g BWv.  

BØnXn¡v 100g Pe n̄Âebn¡p¶ s]m«mkyw 

kÄt^änsâ Afhv  (2 x 100) 
 
= 16g  BWv.  

                           12.5

600C bnÂ s]m«mkywkÄt^änsâ Pe¯nepÅ 

tebXzw 16g BWv. 

kaky  --3 

300C bnÂ NaCl sâ 50 g ]qcnX emb\nsb           
_mjv]oIcn¨v CuÀ¸mwiw \o¡nbt¸mÄ 13.2 g \nÀ 

Öe NaCl  e`n¨p. 300C  bnÂ NaCl  sâ Pe¯n 
epÅ tebXzw I ≠p]nSn¡pI.  

emb\nbnse Pe¯nsâ {Zhyam\w =50 -- 13.2 =36.8 g

     NaCl sâ tebXzw = 

13.2

36.8
X 100 = X 100 = 36g

NaClsâ{Zhyam\w

Pe¯nsâ {Zhyam\w  

NaCl sâ tebXzw = 36g (GItZiw)

kaky  -- 4 

Hgnª Hcp _mjv]oIcWIn®¯nsâ   `mcw 
20.0g BWv. AXnÂ NaNO3 bpsS  ]qcnX emb\n 
sbSp¯ tijw In®¯nsâ `mcw 66.0 g  BWv  
_mjv]oIcn¨v CuÀ¸mwiw \o¡nbt¸mÄ, ]cep 

ItfmsSbpÅ In®¯nsâ `mcw 41.5g BWv. 200C 

bnÂ NaNO3 bpsS tebXzw I ≠p ]nSn¡pI.

\nÀ²mcWw

NaNO3  bpsS ]qcnXemb\nbpsS `mcw

= (66.0 – 20.0) g = 46.0g

NaNO3 bpsS ]censâ `mcw       = (41.5-20.0) g                                                 
    = 21.5g

]qcnXemb\nbnepÅ Pe¯nsâ              

   `mcw =  (46.0-21.5) g = 24.5g

20oC -Â NaNO3 bpsS tebXzw = 100g H2O -Â 87.7g

NaNO3 bpsS tebXzw =

X 100

21.5

24.5
X 100 = 87.7g=

NaNO3 bpsS ]censâ `mcw

Pe¯nsâ `mcw



154 155

ck
X

{´
w

 amXrIm aqey\nÀ®bw

hn`mKw - A

1. Hcp bYmÀ° emb\n eo\¯nsâbpw embI¯nsâbpw Hcp GImXvaIan{inXamWv. Pe¯nÂ 
tNm¡ps]mSn tNÀ¯ an{inXw Hcp `n¶mXvaI an{inXamWv. CsXmcp bYmÀ° emb\nbmtWm?

2. Pew embIambn hÀ¯n¡p¶ emb\nsb Peob emb\n F¶p ]dbp¶p. Hcp \nÀ±njvSemb\nbnse 
embIw ImÀ_¬ssUkÄss^UmsW¦nÂ B emb\nsb ______ F¶p ]dbp¶p.

(Peobemb\n, APeob emb\n)

3. 100g Pe¯nÂ km[mcW Idnbp¸nsâ tebXzw 36g BWv. 20g D¸v ebn¸n¨n«pÅ Hcp emb\n ]qcn 
XmhØ {]m]n¡p¶Xn\mbn C\n F{Xb[nIw D¸v Bhiyap≠ vv?

4. c≠ v {ZmhI§Ä X½nÂ tNÀ¡pt¼mÄ Ah ]ckv]cw Iecp¶hbmsW¦nÂ Ahsb ______ 
F¶p ]dbp¶p. (an{iW tbmKyambh, an{iWtbmKyaÃm¯h)

5. ¢mÊv apdnbnse P\mehgn kqcy{]Imiw IS¶p t]mIpt¼mÄ {]Imi¯nsâ ]mX ImWm³ 
Ignbp¶p. CXn\p ImcWw {]Imi¯nsâ ______. ({]Xn^e\w, NnXdÂ)

6. hnhn[ Xc n̄epÅ IWnIIsf AÄ{Smkq£va ZÀin\nbneqsS am{Xta ImWm³ km[n¡pIbpÅp. 
A¯cw IW§fS§nb emb\nsb ______ F¶p ]dbp¶p. (bYmÀ° emb\n, sImtfmbnUÂ emb\n)

7. Hcp bpKvaemb\nbnÂ AS§nbn«pÅ LSI§fpsS F®w ______ BWv. (H¶v, c≠ v)

8. Bg¡SÂ ap§Â hnZKvZÀ D]tbmKn¡p¶Xv ______ hmXI§fpsS an{inXamWv. (loenbw 
HmIvknP³, HmIvknP³ ss\{SP³)

9. `qanbnse a®n\v AXn\v hln¡m³ Ignbp¶XnÂ IqSpXÂ ss\{SPs\ kw`cn¡m³ km[yaÃ. 
BbXn\mÂ a®v ______ AhØbnemsW¶v ]dbmhp¶XmWv. (]qcnX/A]qcnX)

10. Xm]timjI {]hÀ¯\§fnÂ Dujvamhv ______ A\pkcn¨v tebXzw hÀ²n¡p¶p. 
(hÀ²n¡p¶Xn\v, Ipdbp¶Xn\v)

11. PePohnIÄ XWp¯ Pe¯nÂ hfsc kzØambncn¡p¶Xn\p ImcWw?

i) Dujvamhv Ipdbpt¼mÄ Pe¯nÂ ebn¡p¶ HmIvknPsâ Afhv hÀ²n¡p¶Xn\memWv.

ii) Dujvamhv hÀ²n¡pt¼mÄ Pe¯nÂ ebn¡p¶ HmIvknPsâ Afhv hÀ²n¡p¶Xn\memWv. 

iii) Dujvamhv hÀ²n¡pt¼mÄ Pe¯nÂ ebn¡p¶ HmIvknPsâ Afhv Ipdbp¶Xn\memWv.

hn`mKw - B
1. Xmsg sImSp¯ncn¡p¶ ]«nI t\m¡n \n§fpsS A\pam\§Ä¡v hnhcWw \ÂIpI. 

]ZmÀ°w 250C bnÂ DÅ tebXzw

NaCl 36g

NaBr 95g

NaI 184g

2. Dujvamhv 250C Bbncn¡pt¼mÄ Xmsg X¶n«pÅ hnhc§fnÂ \n¶v ]qcnXemb\nsbbpw A]qcn  
   Xemb\nsbbpw thÀXncn¡pI (Ipdn¸v: Nacl sâ tebXzw 36g BWv);

 i) 100g Pe¯nÂ 16g Nacl   ii) 100g Pe¯nÂ 36g Nacl
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3. bYmÀ°emb\nbpw sImtfmbnUÂ emb\nbpw X½nepÅ hyXymk§Ä FgpXpI

4. km[mcW DujvamhnÂ ]©kmcbpsS Hcp ]qcnX emb\n \n§Ä X¿mdm¡n. Cu emb\nbnÂ Ipd¨p 
{Kmw ]©kmcIqsS ebn¸n¡m³ km[yamtWm? \n§fpsS D¯c¯n\v hniZoIcWw \ÂIpI.

5. 20g km[mcW D¸v 50g Pe¯nÂ ebn¸n¨ncn¡p¶p. `mciXam\¯ns\ Bkv]Zam¡n emb\nbpsS 
KmVX I≠ p]nSn¡pI.

6. hÅn Ipd¨v km[mcW D¸pw, \m^v¯eo³ KpfnIIfpw, IÀ¸qchpw A¸¡mchpw, Ae¡pImchpw 
FSp¯p. Chsb Pe¯ntem AkntämWntem Aenbn¸n¡m³ hÅn {ian¨p. ]co£W \nco£W§Ä 
D]tbmKn¨v Xmsg sImSp¯n«pÅ ]«nI ]qÀ¯oIcn¡pI.

]ZmÀ°w ebn¡p¶ embIw ImcWw

a. km[mcW D¸v 
b. \m^vXeo³ KpfnIIÄ

c. IÀ¸qcw

d. A¸¡mcw

e. Ae¡pImcw

i) ioXf ]m\ob§fnÂ ebn¸n¨n«pÅ hmXItaXmWv?

ii) hmXI¯nsâ tebXzw hÀ²n¸n¡p¶Xn\mbn \n§Ä F´p sN¿pw?

7.

8. _o¡À A bnÂ ]©kmc Pe¯nÂ IeÀ¯nbXp≠ v. _o¡À B bnÂ Pe¯nÂ ÌmÀ¨v IeÀ¯n h¨n«p≠ v. 

 i) GXp emb\n {]Imis¯ NnXdp¶p?

 ii) GXp _o¡dnÂ {_uWnb³ Ne\w \nco£n¡m\mIp¶p ?

 iii) _o¡À A bnepw B bnepw DÅ emb\nIÄ GXp Xc¯nepÅXmsW¶p ]dbpI?

 iv) GsXms¡ c≠ v emb\nIfmWv GImXvaIw? 

 v) 10A0 \pw 2000A0 \pw CSbnepÅ IW§Ä AS§nbncn¡p¶ emb\n GXmsW¶v I ≠p]nSn¡pI. 

9.  Xmsg X¶n«pÅh ]cntim[n¨v Ah GXp Xcw emb\nbmWv D≠ m¡p¶sX¶v ]dbpI.

 i) 100g Pe¯nÂ 20g NaCl   ii) 100g Pe¯nÂ 36g NaCl 

 iii) 80oC bnÂ 100g Pe¯nÂ 45g NaCl  iv) kÄ^À CS2 Â ebn¸n¨ncn¡p¶p.

 v) a®neS§nbn«pÅ ss\{SP³

10. Xmsg sImSp¯n«pÅhbnse hnXcWw sN¿s¸«ncn¡p¶ t^kpw, hnXcWam[yahpw  GXmsW¶v ]dbpI

 a. Nokv b. tkmUmPew c. ]pI
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11. Acns¨Sp¯v thÀXncn¡m³ km[yamb Hcp emb\n cm[ X¿mdm¡n

  i) emb\n GXp XcamsW¶p ]dbpI

  ii) Cu emb\n kpXmcyamtWm AXmcyamtWm?

  iii) Cu emb\nbpsS {]IrXw ]dbpI

  iv) eo\IW§fpsS hen¸w ]dbpI.

kpjnc§fpÅ ]m{Xw

]©kmc emb\n

Pew
I®mSn _o¡À

12.

 Cu hyhØbnÂ Ipd¨p kab¯n\ptijw _o¡dnepÅ Pe¯n\v am[pcyw A\p`hs¸Sp¶Xmbn 
tiJdn\v ImWm³ Ignªp. CXn\pÅ ImcWw F´msW¶v hniZoIcn¡pI.

13. _o¡À AbnÂ Pe¯nÂ tNm¡ps]mSn IeÀ¯n h¨ncn¡p¶p. _o¡À B bnÂ t{]m«o³ Pe¯nÂ  
IeÀ¯n h¨ncn¡p¶p. 

 i) GXp emb\n {_uWnb³ Ne\w {]ZÀin¸n¡p¶p?

 ii) IW§fpsS hen¸w 2000 A0  s\¡mfpw IqSnb IW§fS§nb emb\nsb I≠ p]nSn¡pI.

 iii) GXv _o¡dnepÅXmWv sImtfmbnUÂ emb\n?

 iv) _o¡À B bnse emb\nbnÂAS§nbn«pÅ IW¯nsâ hen¸w F´v?

 v) sImtfmbnUÂ emb\n GXmXvaIamtWm `n¶mXvaIamtWm?

14. icnbmb hniZoIcWw \ÂIn \n§fpsS D¯c§sf \ymboIcn¡pI.

 i) Dujvamhv hÀ²n¡p¶Xn\\pkcn¨v ImÂkyw HmIvsskUnsâ tebXzw Ipdbp¶p.

 ii) Dujvamhns\ Bkv]Zam¡n Hcp Xm]tamNI{]hÀ¯\¯nÂ tebXz¯n\v F´p kw`hn¡p¶p?

 iii) Dujvamhv hÀ²n¡p¶Xn\\pkcn¨v, Hcp Xm]timjI {]hÀ¯\¯nÂ tebXzw hÀ²n¡p¶p.

 iv) Hcp \nÝnX DujvamhnÂ, aÀ±w hÀ²n¡p¶Xn\\pkcn¨v Hcp hmXI¯nsâ tebXzhpw   
    hÀ²n¡p¶p.

Books:  1.  Physical Chemistry by :  Puri & Sharma - Vishal Publishing Co, Punjab.

            2. Advanced Chemistry by: Bahl & Arun Bahl - S.Chand publishers, New Delhi.

         3. Complete Chemistry(IGCSE) - Oxford University press, New York
Webliography:  www.chemistry explained.com          

IqSp-XÂ hni-Zmw-i-§Ä¡mbn
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dmWn Hcp tNm¡v IjWw hmWnsb 
ImWn¨n«v AhtfmSXns\ kq£vaIW§fmbn  
s]m«n¡phm³ Bhiys¸«p. s]m«n¡Â {]{Inb  
\nb{´WanÃmsXbpw CShnSmsXbpw XpSÀ¶p. 
Ahkm\w kq£vaIWnIIsf¶Xv, Hcp Iq«w t\
{XtKmNcaÃm¯ AWp ¡fmsW¶ \nKa\¯nÂ 
AhÀ F¯nt¨À¶p. AhÀ AXns\¡pdn¨v ho ≠pw  
At\zjW§Ä¡v X¿mdmIp¶p.

Nn{Xw 10.1 AWphnsâ B´c LS\bpsS Zriyw

AWp¡fpw 
X·m{XIfpw

AWphnsâ kq£va ]cntim[\

10A²ymbw 10

AWp(Bäw) F¶ ]Zw {Ko¡v ]Zamb "Bätamkn" Â 

\n¶pw Dcp¯ncnªXmWv. CXnsâ AÀ°w hn`Pn¡m³ 

km[yaÃm¯Xv F¶mWv. ZrVXbpÅ, hn`Pn¡m³ km[y 

aÃm¯ tKmf§fmbn«mWv tPm¬UmÄ«¬ AWp¡ fpsS 

amXrIbp ≠m¡nbXv. 

At±l¯nsâ kn²m´w hnhmZ§sfm¶panÃmsX, 

GItZiw Hcp \qämt ≠mfw Imew \ne\n¶p. 

F¶ncp¶mepw 19þmw \qÁm ≠nsâ Ahkm\¯nepw 20þmw 

\qäm ≠nsâ Bcw`¯nepambn AhXcn¸n¨ Unþt{_

mKvfnbpsS {ZhyþXcwKw (matterwave)F¶ Bibhpw 

slbvk³ s_ÀKnsâ A\nivNnXXz¯nsâ XXzhpw 

(uncertainity principle) B[p\nI AWpkn²m´¯n\v 

AYhm ]cnjv Icn¨ AWpkn²m´¯n\v  hgnsbmcp¡n.

10.1 B[p\nI AWpkn²m´w

B[p\nI AWpkn²m´ n̄sâ Is≠ ̄ epIÄ Xmsg 

X¶ncn¡p¶p

 f cmk{]hÀ¯\§fnÂ GÀs¸Sm³ Ignbp¶ Gähpw 

sNdnb IWnIbmWv AWp. 

 f AWphns\ hǹ Pn¡m³ Ignbp¶ Hcp IWambn ]

cnKWnt¡ ≠XmWv.

 f Htc aqeI¯nsâ AWp¡Ä FÃm hn[¯nepw 

H¶pt]msebmIWsa¶nÃ.

 DZm :  kaØm\ob§Ä (17Cl35     , 17Cl37     )
 f hyXykvX aqeI§fpsS AWp¡Ä Nne 
Imcy§fnÂ kam\ambpw ImWmw

 DZm. sFtkm_mdpIÄ (18Ar 40    ,  20Ca 40
       )

 f Hcp X³am{Xbnepff AWp¡fpsS A\p]mXw 
kvYnchpw ]qÀ®kwJybp ambncn¡mw. F¶mÂ 
eLpkwJym\p]m X n̄emIWsa¶nÃ.

DZm : C12H22O11 (kpt{Imkn)Â Hcp eLp kwJy 
A\p]mX n̄eÃ.

 f aqeIm´cWw (Transmutation) hgn Hcp 
aqeI¯nsâ AWp¡sf asämcp aqeI¯nsâ 
AWp¡fmbn amämhp¶ XmWv. 

 f Hcp AWphnsâ {Zhyam\¯ns\ DuÀÖam¡n 
amämhp¶XmWv. CXv sF³Ìo\nsâ E = mc2 

F¶ kahmIy¯n\v A\pkrXambmWv.

E = DuÀÖw, m = {Zhyam\w, c = {]Imi¯nsâ 

thKX
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kakvYm\ob§Ä ⇒ Htc AWpkw 
Jybpw (Z) F¶mÂ hyXykvX {Zhyam\ 
kwJybpw (A) Dff Htc aqeI¯nsâ   
hyXykvX AWp¡fmWnh. DZmlcWw    
(17Cl 35 , 17Cl 37      )    

sFtkm_mdpIÄ ⇒ Htc {Zhyam\
kwJybpw F¶mÂ hyXykvX AWp-
kwJybp apff AWp¡fmWv.  
sFtkm_mdpIÄ 
 DZmlcWw (18 Ar 40, 20Ca 40 )
sFtkmt«mWpIÄ ⇒ Ch Htc 
F®w       \yqt{SmWpIÄ AS§nbn«pff  
hyXykvX aqeI§fpsS AWp¡fmWv.  
(6C

13, 7 N 14)         

10.2.  AhKmt{UmbpsS ]cnIev]\                                   
 (AVOGADRO’S HYPOTHESIS)

X³am{XIfpsS F®¯n\pw hmXI§fpsS 
hym]vX¯n\pw CSbnepff _Ô¯ns\ Bkv]
Zam¡n AanUntbm AhKmt{Um Hcp  ]cnIev]\  
\nÀt±in¡pIbp ≠mbn.

AhKmt{Um\nbaw: Htc Dujvamhnepw aÀ±¯n 
epw Xpeyhym]vXw hmXI§fnÂ AS§nbncn¡p¶ 
X³am{XIfpsS F®hpw Xpeyambncn¡pw.

AhKmt{Um \nba¯nsâ                  
{]mtbmKnI D]tbmK§Ä 

1. CXv hmXI§fpsS AWpIX \nÀ®bn¡p 
¶Xn\v D]tbmKn¡p¶p.

2. CXv hmXI kwbpà§fpsS X·m{Xmkq{Xw 
I≠ p]nSn¡p¶Xn\v D]Imc{]ZamWv.

3. CXv _mjv]km{µXbv¡pw, X·m{Xm{Zhy 
am\¯n\pw X½nepÅ _Ôw sXfnbn¡p¶p. 

4. STP Â hmXI§fpsS tamfmÀ hym]vX¯nsâ 
aqeyw CXv \ÂIp¶p STP bnÂ hmXI¯nsâ 
tamfmÀ hym]vXw = 22.4 lit (AYhm) 22400 cm3.

5. CXv tKepkm¡nsâ \nba¯n\v ^eh¯mb 
hniZoIcWw \ÂIp¶p.

BÂ_À«v sF³Ìo³

AWp-tI{µ {]hÀ -̄\-§Ä \S-¡p-t¼mÄ ]
cn-hÀ¯\w sN¿-s -̧Sp¶ {Zhy-am\w DuÀÖ-ambn 
amdp-¶-Xns\ Hcp kao-I-cWw D]-tbm-Kn v̈ At±lw 
_Ôn-̧ n-̈ p. AWptI{µ (\yq¢nbmÀ) {]hÀ¯\§Ä 
\S¡pt¼mÄ D≠ mIp¶ DÂ¸¶§fpsS {Zhyam\w 
A`nImcI§fpsS {Zhyam\s¯¡mÄ IpdhmsW¶p 
I≠ p. E = mc2 F¶  sF³Ìosâ kaoIcWa\p 
kcn v̈ {Zhyam\ ¯nep ≠mIp¶ hyXymkw DuÀÖambn 
cq]m´cs¸Sp¶p. ChnsS .E=kzX{´am¡ s¸« 
DuÀÖw, m=A{]Xy£amb {Zhyam\w ({Zhyam\£bw) 
c={]Imi¯nsâ thKX. sF³Ìosâ Cu kp{]
kn²amb kahmIyw, AWptI{µhnÚm\¯nÂ Hcp 
hn¹hw Xs¶ krjvSn¨p.

{]mYanI hmXI§fpsS AWpIX 
I≠ p]nSn¡p¶Xn\v
AWpIX (Atomicity)

Hcp aqeI¯nsâ Hcp X³am{XbnÂ 
AS§nbncn¡p¶ AWp¡fpsS F®s¯ B 
aqeI¯nsâ AWpIX F¶p ]dbp¶p.

DZm.;

     N2 +  O2    →    2 NO

       ss\{SP³   HmIvknP³   ss\{SnIv HmIvsskUv

      (1 hym]vXw)    (1 hym]vXw)       (2 hym]vXw)

AhKmt{Um \nbaw

{]mhÀ¯nIam¡pt¼mÄ, kaoIcWw C{]Imcw 
amdp¶p;

           N2     +    O2     →   2 NO

1 X·m{X 1 X·m{X 2 X·m{XIÄ

c≠            v X·m{X ss\{SnIvHmIvsskUnÂ ss\

{SPsâ 2 AWp¡fpw HmIvknPsâ 2 AWp¡fpw 

AS§nbncn¡p¶psh¶v ImWmhp¶XmWv.

IqSpXembn Adnbm³
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Ccphi¯pw 2þ sIm≠ v KpWn¡pt¼mÄ

               hmXI¯nsâtbm _mjv]¯nsâtbm        

2 x V.D =
     1þX·m{XbpsS {Zhyam\w

     ssl{UPsâ 1 AWphnsâ {Zhyam\w

2 x V.D = 
hmXI¯nsâtbm _mjv]¯nsâtbm     

     
      Bt]£nI X·m{Xm{Zhyam\w 

2 x _mjv]km{µX =
 
Bt]£nI X\vam{Xm{Zhyam\w

Cu ss\{SPsâ c≠ v AWp¡fpw HmIvkn Psâ 
c ≠Wp¡fpw bYm{Iaw ss\{SPsâ 1 X·m{XbnÂ 
\n¶pw HmIvknPs³d 1 X·m{XbnÂ  \n¶pw 
h¶XmWv. 

BbXn\mÂ, ss\{SPs\bpw HmIvknPs\bpw 
ZzbtämanI X·m{XIÄ F¶p]dbp¶p. Ahsb   N2, 
O2  F¶n§s\ FgpXmhp¶XmWv.

CXv ss\{SPsâbpw HmIvknPsâbpw AWp 
IX 2 BsW¶v  sXfnbn¡p¶p. 

C{]Imcw AhKmt{Um ]cnIev]\ {]mYanI 
hmXI§fpsS AWpIX I≠ p]nSn¡p¶Xn\v D]
tbmKn¡p¶p.

Hcp hmXI¯nsâ _mjv]km{µXbpw  
Bt]£nI  X·m{Xm{Zhyam\hpw  
X½nepÅ _Ôw kaÀ°n¡p¶Xn\v

i. Bt]£nI X·m{Xm {Zhyam\w (Relative 
Molecular mass): hmXI¯nsâtbm AsÃ  ¦nÂ 
_mjv]¯nsâtbm 1þ X·m{XbpsS {Zhyam\¯n 
\pw 1 þssl{UP³ AWphnsâ {Zhyam\¯n\pw 
X½nepÅ A\p]mXamsW¶v CXns\ \nÀhNn¡mw.

hmXI¯nsâ Bt]£nI X·m{Xm{Zhyam\w =
hmXI¯nsâtbm AsÃ¦nÂ _mjv]¯nsâtbm  

    1 X·m{XbpsS {Zhyam\w
—————————————
1 ssl{UP³ AWphnsâ {Zhyam\w

ii. _mjv]km{µX (Vapour Density (V.D): Hcp 
\nÝnX hym]vXw hmXI¯nsâtbm AsÃ¦nÂ _m 
jv]¯nsâtbm {Zhyam\¯n\pw kam\ Dujvam 
hnepw aÀ±¯nepapÅ AtX hym]vXw ssl{UPsâ  
{Zhyam\¯n\pw X½nepÅ A\p]mXamsW¶v 
CXns\ \nÀhNn¡mw.

V.D =

AhKmt{Um\nbaw {]mhÀ¯nIam¡pt¼mÄ, 

V.D =

ssl{UP³ ZzbtämanI X·m{XbmbXn\mÂ,

V.D =

AhKmt{Um þ Hcp Cämenb³ imkv{XÚ³  
  (1766þ1856) Hcp \nivNnX Dujvamhnepw 
aÀ±¯nepw Hcp hmXI¯nsâ hym]vXw, 
AXneS§nbncn¡p¶ IW§fpsS F® 
¯n\v {Iam\p]mX¯nembncn¡psa¶v  
{]kvXmhn¨ HcmfmWv Ct±lw.

    —————————————
1 hym]vXw hmXI¯nsâtbm _mjv]¯nsâtbm 

{Zhyam\w

            1 hym]vXw ssl{UPsâ {Zhyam\w

            hmXI¯nsâtbm _mjv]¯nsâtbm               
1 X·m{XbpsS {Zhyam\w——————————————

ssl{UPsâ 1 X·m{XbpsS {Zhyam\w

{KmwtamfmÀ hym]vX¯nsâ aqey¯nte¡v 
F§s\ F¯nt¨cmw (GMV)

       {KmwtamfmÀ{Zhyam\w
GMV = ————————————
          STP-Â hmXI¯nsâ km{µX

HmIvknPsâ GMV bpsS aqeyw I ≠p]nSn¡p¶Xn\v

                    HmIvknPsâ 
           {Kmw tamfmÀ {Zhyam\w 
HmIvknPsâ GMV =  

                                             _______________
       O2 sâ km{µX

   =  32/1.429

   =  22.4  lit

AXpsIm ≠v GMV = STP bnÂ 22.4 enäÀ

IqSpXembn Adnbm³

IqSpXembn Adnbm³

hmXI¯nsâtbm _mjv]¯nsâtbm          
1 X·m{XbpsS {Zhyam\w

2 x ssl{UPsâ 1 AWphnsâ 
{Zhyam\w

—————————————--
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10.3. AWp¡fpw X·m{XIfpw
AWp¡fpw X·m{XIfpw {Zhy¯nsâ auenI 

LSI§fmIp¶p.

10.3.1. AWp: 
kzX{´ambn ØnXn sN¿m³ Ignbp¶tXm 
Ignbm¯tXm Bb Hcp aqeI n̄se BXý nIamb 
IWamWv Hcp AWp. ssl{UP³, HmIvknP³, 
ss\{SP³ XpS§nbht]mepÅ Nne aqeI§fpsS 
AWp¡Ä¡v kzX{´ambn ØnXnsN¿m³ 
IgnbnÃ. t\scadn v̈ loenbw, \ntbm¬, BÀtKm¬ 
XpS§nbhbpsS AWp¡Ä kzX{´ambn ØnXn 
sN¿p¶p. FÃm aqeI§fpw AWp¡Ä sIm≠ v    
\nÀ½n¨ncn¡p¶p.

10.3.2. X·m{X: 
Hcp X·m{Xsb¶Xv Hcp aqeI¯nsâ efnXhpw 
LS\m]chpamb GIIamWv AsÃ¦nÂ Ht¶m 
AXne[nItam AWp¡Ä AS§nbn«pÅ Hcp 
kwbpàamWv. CXv Hcp aqeI¯nsâ khntijX 
Isf \ne\ndp¯p¶p.

 AWp X·m{X

cmk{]hÀ¯\¯nteÀ 
s¸Sm³ IgnhpÅ Hcp  
aqeI¯nse Gähpw 
sNdnb IWnIbmWnXv.

Hcp X·m{X F¶Xv 
kzX{´ambn ØnXn 
sN¿m³ IgnhpÅ Hcp 
aqeI¯nsâtbm AsÃ 
¦nÂ Hcp kwbpà¯n 
sâtbm Gähpw sNdnb 
IWnIbmWnXv.

Hcp AWp 
_Ô\§fnÃm¯ Hcp 
AkvXnXzamWv.

Hcp X·m{X 
_Ô\§fpÅ Hcp 
AkvXnXzamWv. 

Hcp AWphn\v kzX{´ 
ambn ØnXn sN¿phm³ 
IgnbpItbm 
IgnbmXncn¡pItbm 
BImw.

Hcp X·m{Xbv¡v kzX{´ 

ambn ØnXn sN¿phm³ 

Ignbpw.

Nn{Xw 10.2 Pe¯nsâ X·m{X

kkq£vaw I ≠p]nSnt¡ ≠h

XmsgbpÅhbnÂ AS§nbn«pÅ aqeI§fpsS 
t]cp]dªv Hcp X·m{XbnepÅ AhbpsS 
F®w I≠ p]nSn¡pI. 
(a) ss\{SP³ (b) Pew (c) AtamWnb                
(d)   kÄ^yqcnIv A¾w

Hcp X·m{Xbv¡v kzX{´ambn ØnXnsN¿m³ 
Ignbpw CXv _Ônbv¡s¸« GII§fpsS Hcp 
kwtbmPnX cq]amWv t\scadn v̈ Hcp AWp F¶Xv 
_Ônbv¡s¸Sm¯ H¶p am{XambpÅ Gähpw 
sNdnb cq]amWv.

10.3.3. AWphpw X·m{Xbpw    
  X½nepÅ hyXymk§Ä:

MORE TO KNOW
tKþepÊm¡nsâ hmXI§fpsS              
hym]vXkwtbmPI \nbaw 
Hcp \nÝnX Dujvamhnepw aÀ±¯nepw 
hmXI§Ä X½nÂ {]Xn{]hÀ¯\¯n 
teÀs¸Spt¼mÄ, AhbpsS hym]vX§Ä 
X½nÂ Hcp eLphmb A\p]mX¯nepw, 
e`n¡p¶ hmXI DXv]¶§fpsS hym]vX 
§tfmSv, Hcp eLphmb A\p]mX ¯nep 
ambncn¡pw.

tamfmÀ hym]vXw: STPþÂ GsXmcp 
hmXI¯nsâbpw Hcp tamfn\v kvYnXn sN¿p 
hm\mhiyamb hym]vXs¯ tamfmÀ hym]vXw 
F¶p ]dbp¶p. CXnsâ aqeyw 22.4 enädp 
IfmIp¶p.

STPþÂ GsXmcphmXI¯nsâbpw 22.4 
enädpIfnÂ 6.023 x 1023 X·m{XIÄ AS§n 
bncn¡p¶p.

X\vam{XIfpsS Xc§Ä:

X·m{XIÄ c≠ v hn[¯nÂ D≠ v, AhbmWv 
tlmtamAtämanI X·m{XIfpw `n¶AtämanI 
X·m{XIfpw.

IqSpXembn Adnbm³ IqSpXembn Adnbm³
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1. tlmtamAtämanI X·m{XIÄ

Htc aqeI¯nsâ Xs¶ AWp¡Ä sIm≠ v       
\nÀ½n¨ncn¡p¶hbmWv Cu X·m{XIÄ. an¡hmdp 
apÅ {]mYanI hmXI§fnÂ tlmtamAtämanI 
X·m{XIÄ AS§nbncn¡p¶p. DZmlcWambn 
ssl{UP³ hmXI¯nÂ  ssl{UPsâ c≠v 
AWp¡Ä AS§nbncn¡p¶p (H2). CtX t]
mse HmIvknP³ hmXI¯nÂ HmIvknPsâ 
c≠ v AWp¡Ä AS§nbncn¡p¶p (O2). Cu 
X·m{XIfnÂ AS§nbncn¡p¶ AWp¡fpsS 
F®¯n\\pkrXambn Ahsb GItämanI, Zzb 
tämanI, {XbtämanI, AsÃ¦nÂ _lp AtämanI 
X·m{XIÄ F¶n§s\ Xcw Xncn¨ncn¡p¶p. CXv 
AhbnÂ bYm{Iaw H¶v, c≠ v, aq¶v AsÃ¦nÂ 
AXnÂ¡qSpXÂ AWp¡Ä Ds≠ ¶pÅXns\ 
kqNn¸n¡p¶p.

GsXmcp tlmtam AtämanI X³am{Xbp sSbpw 
(Htc AWp¡fpff X³am{X) AWpIX  Hcp 
kq{XhmIyw D]tbmKn¨v I≠ p]nSn¡mhp ¶XmWv.

      X³am{Xm{Zhyam\w
AWpIX = ————————
        AWp {Zhyam\w

2. `n¶ AtämanI X·m{XIÄ  (Hetero atomic 
molecules): `n¶ AtämanI X·m{XIÄ hyXykvX 
aqeI §fpsS AWp¡ÄsIm≠ v \nÀ½n¨ncn¡p¶p. 
Ahsbbpw ZzbtämanI, {XbtämanI _lp 
AtämanI X·m{XIÄ F¶n§s\ AWp¡fpsS 
F®s¯ B{ibn¨v Xcw Xncn¨ncn¡p¶p. H2O, 
NH3, CH4 XpS§nbh `n¶AtämanI X·m{XIÄ¡v 
DZmlcW§fmWv.

10.4.  B t ] £ n I  A W p { Z h y a m \ w 
(RELATIVE ATOMIC MASS (RAM))

10.4.1.  \nÀhN\w (ssl{UP³ tXmXns\ 
ASnØm\am¡n) 

Hcp aqeI¯nsâ Hcp AWphnsâ {Zhy 
am\¯n\pw ASnØm\ambn FSp¯n«pÅ 
ssl{UPsâ Hcp AWphnsâ {Zhyam\ 
¯n\pw X½nepÅ A\p]mXamWv Hcp aqeI 
¯nsâ Bt]£nI AWp{Zhyam\w 
10.4.2.  \nÀhN\w (ImÀ_¬ þ 12 

tXmXns\ ASnØm\am¡n)

aqeI¯nsâ HcWphnsâ {Zhyam\¯n                   
\pw Hcp ImÀ_¬ 12 AWphnsâ {Zhyam\ ¯nsâ 
1/12þ`mK¯n\pw X½nepÅ A\p]mXamWv Hcp 
aqeI¯nsâ Bt]£nI AWp{Zhyam\w.

Bt]£nI AWp{Zhyam\w XnI¨pw Hcp 
A\p]mXambXn\mÂ CXn\v am{X CÃ. Hcp 
aqeI¯nsâ AWp{Zhyam\w {Kmw AfhnÂ {]
Xn\n[oIcn¨mÂ AXns\ {KmwAWp{Zhyam\w 
F¶dnbs¸Sp¶p.

DZm.,

 ssl{UPsâ {Kmw AWp{Zhyam\w = 1g

ImÀ_Wnsâ {Kmw AWp{Zhyam\w = 12g

ss\{SPsâ {Kmw AWp{Zhyam\w   = 14g

HmIvknPsâ {Kmw AWp{Zhyam\w  = 16g

tkmUnb n̄sâ {Kmw AWp{Zhyam\w = 23g

AWpIX

Hcp 
X³am{Xbnse 

AWp¡fpsS 
F®w

DZmlcWw

GItämanI   
X\vam{X

1
loenbw (He)      
\otbm¬ (Ne) 
teml§Ä

ZzbtämanI    
X\vam{X

2 ssl{UP³ H2 
t¢mdn³ Cl2

{XbtämanI   
X\vam{X

3 Hmtkm¬ (O3)

t]mfn AtämanI 

X\vam{X
>3 t^mkv̂ dkv P4 

kÄ^À S8

   \n§fpsS {KlW ]mShw  ]cntim[n¡pI
1. t¢mdn³ AWphnsâ AWp{Zhyam\w 35.5þ 

Dw AXnsâ X³am{Xm{Zhyam\w 71þDw 
BsW¦nÂ AXnsâ AWpIX I≠ p]nSn 
¡pI.

2. HmtkmWnse HmIvknP³ AWphnsâ 
{Zhyam\w 16þDw AXnsâ X³am{Xm {Zhyam\w 
48þDw BsW¦nÂ AXnsâ AWpIX I ≠p   
]nSn¡pI.

     

aqeI¯nsâ 1þAWphnsâ {Zhyam\w

1þ ssl{UP³ AWphnsâ {Zhyam\w
RAM  = ————————————

aqeI¯nsâ 1þAWphnsâ {Zhyam\w

Hcp ImÀ_¬ 12 AWphnsâ {Zhyam\ n̄sâ         
1/12 `mKw

RAM = —————————————
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Nn{Xw 10.3 tamÄ hyXykvX cq]§fnÂ

AWp{Zhyam\¯ns\ AWp{Zhyam\ GIIw 
(amu) D]tbmKn¨mWv {]Xn\n[oIcn¡p¶Xv. Hcp 
ImÀ_¬ AWphnsâ   {Zhyam\¯nsâ  1/12 `mKw 
{Zhyam\s¯ Hcp AWp{Zhyam\ GIIw F¶v  \nÀ 
hNn¡mhp¶XmWv.

10.5.  Bt]£nI X·m{Xm{Zhyam\w   

 (Relative Molecular Mass)( RMM)

\nÀhN\w (ssl{UP³ tXmXns\    
ASnØm\am¡n)

Hcp aqeI¯nsâtbm AsÃ¦nÂ Hcp kwbpà 
¯nsâtbm Bt]£nI X·m{Xm {Zhyam\sa¶Xv 
B aqeI¯ns³d  AsÃ¦nÂ B kwbpà¯nsâ 
Hcp X·m{XbpsS {Zhyam\¯n\pw Hcp ssl{UP³ 
AWphnsâ {Zhyam\¯n\pw X½nepÅ A\p]m 
XamIp¶p.

\nÀhN\w (ImÀ_¬ tXmXns\    
ASnØm\am¡n)

Hcp aqeI n̄sâ AsÃ¦nÂ Hcp kwbpà n̄sâ 
Bt]£nI X·m{Xm{Zhyam\sa¶Xv BaqeI n̄sâ 
AsÃ¦nÂ kwbpIvX¯nsâ Hcp X\vam{XbpsS 
{Zhyam\ n̄\pw Hcp ImÀ_¬ -12 AWphnsâ 1/12 
`mKw {Zhyam\ n̄\pw X½nepÅ A\p]mXamIp¶p.

Bt]£nI X·m{Xm{Zhyam\w XnI¨pw Hcp A\p 
]mXambXn\mÂ CXn\v am{X CÃ. Hcp ]ZmÀ° n̄sâ 
X·m{Xm{Zhyam\w {Kmw AfhnÂ {]Xn\n[oIcn¨mÂ 
AXns\ B]ZmÀ°¯nsâ {Kmw X·m{Xm{Zhyam\w 
F¶p ]dbp¶p.

X·m{Xm{Zhyam\sa¶Xv Hcp aqeI n̄tâtbm Hcp 
kwbpIvX n̄sâtbm Hcp X\vam{XbnÂ ImWs¸Sp¶ 
FÃm AWp¡fpsSbpw {Zhyam\§fpsS BsI 
XpIbmWv. 

\n§fpsS kwJyIfneqÅ ss\]qWyw 
]cntim[n¡p¶Xn\mbn {Kmw X·m{Xm 

{Zhyam\¯nsâ IW¡m¡epIÄ 

1.Pe¯nsâ (H2O ) {Kmw X·m{Xm {Zhyam\w   
I ≠p]nSn¡pI

\nÀ²mcWw

   2(H) = 2 x  1  = 2

   1(O) = 1 x 16 = 16
        ——
          18
        ——
∴ H2O sâ {Kmw X·m{Xm{Zhyam\w H2O = 18g

2. ImÀ_¬ssUHmIvsskUnsâ (CO2){Kmw 
X·m{Xm{Zhyam\w I≠ p]nSn¡pI

\nÀ²mcWw

1(C) = 1 x 12 = 12

2(O) = 2 x 16 = 32
         —— 
           44
CO2 sâ {Kmw X·m{Xm {Zhyam\w = 44 g

10.6 tamÄ k¦ev]\w 
Hcp cmk{]hÀ¯\w \S¡pt¼mÄ ]s¦Sp 

¡p¶ AWp¡fptStbm X·m{XIfpsStbm 
F®w Adnbp¶Xn\mWv tamÄ F¶ k¦ev]w 
BhnjvIcn̈ Xv. Hcp ]ZmÀ° n̄sâ Afhns\ tamÄ 
F¶ ]Zap]tbmKn¨mWv {]Xn\n[oIcn¡p¶Xv.

NA = 6.023 x 1023

NA = AhKmt{Um \¼À = 1 tamÄ

 XmsgbpÅ hkvXp¡fpsS Hcp tamÄ AfhpI 
fmWv ChnsS Nn{Xw 10.3 Â ImWn¨ncn¡p¶Xv.
(LSnImc kqNnbpsS Zni t]mse apIfnÂ \n¶v 
XpS§n CS¯v \n¶pw het¯m«v) 180g  Bkv 
]ncn³, 18.0g Pew, 342g  kpt{Imkv , 201g  

1þHcp aqeI n̄sâ/kwbpà n̄sâ 1 X·m{XbpsS {Zhyam\w

1þssl{UP³ AWphnsâ {Zhyam\w
RMM = ——————————————

Hcp ImÀ_¬ AWphnsâ {Zhyam\ n̄sâ                 
1/12 `mKw

RMM =
Hcp aqeI n̄s³d/kwbpà n̄sâ 1þX·m{XbpsS {Zhyam\w
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ckw,55.9g  Ccp¼v, 58.5g  tkmUnbwt¢mssdUv, 
254g  AsbmUn³.

10.6.1. tamfnsâ \nÀhN\w
ImÀ_¬þ12 sFtkmtSm¸nsâ 12gþÂ F{X 

AWp¡Ä Dt ≠m A{Xbpw F®w ASnØm\ 
IW§Ä AS§nbn«pÅ ]ZmÀ°¯nsâ Afhns\ 
tamÄ F¶v \nÀhNn¡mhp¶XmWv 

AhKmt{Um F®w (6.023 x1023) IW§Ä 
AS§nbn«pÅ ]ZmÀ°¯nsâ Afhns\bpw Hcp 
tamÄ F¶v \nÀhNn¡mhp¶XmWv. 

AXn\mÂ  GsXmcp ]ZmÀ°¯nsâbpw Hcp 
tamfnÂ AhKmt{Um F®w IW§Ä AS§n 
bncn¡p¶p. Cu IW§Ä AWp¡tfm X·m{XItfm 
AtbmWpItfm BImw. 

DZmlcWambn Hcp tamÄ HmIvknP³ AWp¡Ä 
F¶Xv 6.023 x 1023 HmIvknP³ AWp¡sf {]
Xn\n[oIcn¡p¶p.5tamÄ HmIvknP³ AWp¡Ä 
F¶XnÂ 5 x 6.023 x 1023 HmIvknP³ AWp¡Ä 
AS§nbncn¡p¶p.

tamfpIfpsS F®w I ≠p]nSn¡p¶Xn\v Xmsg 
X¶n«pÅ kq{XhmIy§Ä D]Imc{]Zambncn¡pw

tamfpIfpsS F®w = 
 

tamfpIfpsS F®w = 

tamfpIfpsS F®w = 

tamfpIfpsS F®w = 

10.6.2. kakyIÄ(tamÄ F¶ 

 k¦ev]s¯ ASnØm\am¡n)

1. ]ZmÀ°¯nsâ {Zhyam\w X¶ncp¶mÂ:

a. tamfpIfpsS F®w IW¡m¡pI 
i) 81g Aepan\nbw i i) 4.6g tkmUnbw  
iii) 5.1g AtamWnb    iv) 90g Pew

v) 2g NaOH

A\p_Ô{]hÀ¯\w: apIfnÂ X¶n«pÅ hbnÂ 
Ahtijn¡p¶ kakyIfnse tamfpIfpsS F®w 
ImWpI.

b. 0.5tamÄ Ccp¼nsâ {Zhyam\w ImWpI. 
\nÀ²mcWw: 
{Zhyam\w = AWp{Zhyam\w x tamfpIfpsS F®w 

     = 55.9 x 0.5 = 27.95 g
A\p_Ô{]hÀ¯\w: 2.5 tamÄ HmIvknP³ 
AWp¡fpsS {Zhyam\w I ≠p]nSn¡pI. 

  {Zhyam\w = AWp {Zhyam\w x tamfpIfpsS F®w

2. ]ZmÀ°¯nsâ {Zhyam\w X¶ncn¡pt¼mÄ 
AXnse IW§fpsS F®w IW¡m¡Â   
IW§fpsS F®w =

 AhKmt{Um kwJy x X¶n«pff {Zhyam\w
 —————————————

          {Kmw X³am{Xm {Zhyam\w

a. 11 g CO2 se X·m{XIfpsS F®w ImWpI. 
\nÀ²mcWw: 
CO2þsâ {Kmw X·m{Xm {Zhyam\w  = 44g 

= 1.51 x 1023 X·m{XIÄ

{Zhyam\w

X·m{Xm {Zhyam\w

{Zhyam\w

AWp{Zhyam\w

AWp¡fpsS F®w

      6.023 x 1023 

X\vam{XIfpsS F®w

      6.023 x 1023 

AhKmt{Um kwJy: Hcp ]ZmÀ°¯nsâ Hcp 
tamfnÂ AS§nbncn¡p¶ AWp ¡fptSsbm, 
X·m{XIfptSsbm, AtbmWpIfptSsbm 
F®s¯ AhKmt{Um kwJy F¶p ]d 
bp¶p. CXnsâ aqeyw 6.023 x1023 BWv.

{i²n¡pI!
tamÄ F¶ ]Zw D]tbmKn¡pt¼mÄ GXpXcw 
IW§fmWv DÄs¸Sp¶sX¶v hyàamt¡ ≠Xv 
hfsc {][m\amsW¶pÅXv {i²nt¡ ≠XmWv.

X¶n«pÅ {Zhyam\w

AWp{Zhyam\w
tamfpIfpsS F®w =

   X¶n«pÅ {Zhyam\w

AWp{Zhyam\w
tamfpIfpsS F®w = 81

27=

= 3 tamÄ Aepan\nbw

X·m{XIfpsS F®w
6.023 x 1023 x 11
———————=

44
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A\p_Ô{]hÀ¯\w: 360g  ¥qt¡mknse 
X·m{XIfpsS F®w IW¡m¡pI.

3. ]Z mÀ°¯nse  IW§fpsS  F®w 
X¶ncn¡pt¼mÄ AXnsâ {Zhyam\w IW¡m¡Â 

Hcp ]ZmÀ°¯nsâ {Zhyam\w  
          {Kmw X·m{Xm {Zhyam\w x IW§fpsS F®w
      =  —————————————————

       6.023 x 1023

a.  18.069 x 1023 SO2 X·m{XIfpsS {Zhyam\w 
ImWpI.
\nÀ²mcWw : SO2 sâ {Kmw X·m{Xm {Zhyam\w = 64g
  SO2 sâ {Zhyam\w

         64 x 18.069 x 1023

       = ——————————— = 192 g
              6.023 x 1023

b.    2  x  1 0 2 4X·m{XIfnepÅ ¥qt¡mknsâ 
{Zhyam\w ImWpI.

     ¥qt¡mknsâ {Kmw X·m{Xm {Zhyam\w = 180g
¥qt¡mknsâ {Zhyam\w 
       180 x 2 x 1024

     = —————— = 597.7g
          6.023 x 1023

A\p_Ô{]hÀ¯\w: CaO epÅ 12.046 x1023 
X·m{XIfpsS {Zhyam\w IW¡m¡pI.

4. X·m{XIfpsS F®w X¶ncp¶mÂ tamfpIfpsS 
F®w IW¡m¡Â:
a)  3.0115 x 1023 X³am{XIfS§nbn«pÅ Hcp ]

ZmÀ°¯nepÅ tamfpIfpsS F®w IW¡m¡pI.
               X·m{XIfpsS F®w

tamfpIfpsS F®w  =  --————————
      AhKmt{Um kwJy

    3.0115 x 1023

= —————— = 0.5 tamÄ
     6.023 x 1023

b.  12.046x 1022 tIm̧ À AWp¡fnepÅ tamfpIfpsS 
F®w IW¡m¡pI

AWp¡fnepÅ tamfpIfpsS F®w 

 AWp¡fpsS F®w
=    ——————— AhKmt{Um kwJy
     12.046 x 1022 

= ——————— = 0.2 tamfpIÄ
  6.023x 1023

Nn{Xw 10.4 hyXykvX cq]§fnepÅ tamfn\v IqSpXÂ 
DZmlcW§fpw  AhbpsS Nn{Xcqt]\bpÅ hniZoIcW§fpw

CuSO4  sâ 159.6g

Al  sâ  27g

Fe bpsS 56g
NaCl sâ  58.5 g

Ssâ  32g

C sâ  12g

Hg bpsS 200.6g

1 
tamÄ

A\p_Ô{]hÀ¯\w:  24.092x1022 PeX·m{X IfnepÅ tamfpIfpsS F®w IW¡m¡pI

FeCl3 bpsS 162.4 g
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AWp¡fpw X\vam{XIfpw

 amXrIm aqey\nÀ®bw
hn`mKw - A

1. X¶n«pÅ DZmlcW§fnÂ \n¶v sFtkmtSm¸pIfptSbpw sFtkm_mdpIfptSbpw tPmUn    
cq]oIcn¡pI.

  18Ar40,    17Cl35,    20Ca40,   17Cl37

2. ss\{SPsâ X·m{Xm {Zhyam\w 28 BWv CXnsâ AWp{Zhyam\w 14 BWv. ss\{SPsâ AWpIX 
I≠ p ]nSn¡pI.

3. HmIvknPsâ {Kmw X·m{Xm{Zhyam\w 32g BIp¶p.HmIvknPsâ km{µX 1.429 g/litre BWv. 
HmIvknPsâ {Kmw tamfmÀ hym]vXw ImWpI.

4. Cl t¢mdn³ AWphns\bpw Cl2 t¢mdn³ X·m{Xsbbpw {]Xn\n[oIcn¡p¶p. AWp¡Ä¡pw 
X·m{XIÄ¡pw X½nepÅ GsX¦nepw c≠ v hyXymk§Ä ]«nIcq]¯nem¡pI.

5. ssl{UPsâbpw HmIvknPsâbpw {Kmw AWp{Zhyam\¯nÂ \n¶pw Pe¯nsâ {Kmw X·m{Xm 
{Zhyam\w I≠p]nSn¡pI.

 ssl{UPsâ {Kmw AWp{Zhyam\w  = 1g

 HmIvknPsâ {Kmw AWp{Zhyam\w   = 16g

6.  GsXmcp ]ZmÀ°¯nsâbpw Hcp tamfnÂ 6.023 x1023  IW§Ä AS§nbncn¡p¶p. CO2 hnÂ 
3.0115x1023IW§Ä AS§nbn«ps≠ ¦nÂ CXnepÅ tamfpIfpsS F®w ImWpI.

7.  ..........IfnÂ ka F®w \yqt{SmWpIÄ AS§nbncn¡p¶p. 

 i) sFtkm_mdpIÄ  ii) sFtkmtSmWpIÄ iii) kaØm\ob§Ä iv) {Zhyam\ kwJyIÄ

8.  AWpIXbpsS ASnØm\¯nÂ Xcw Xncn¡pI.

 i) t¢mdn³  ii) \ntbm¬  iii)t^mkv̂ dkv  iv)Hmtkm¬

9.  Xmsg sImSp¯n«pÅhbnse sXäv I≠ p]nSn¡pI.

 i) STP -Â hmXI§fpsS tamfmÀ hym]vX¯nsâ aqeyw 22.4 cm3 BIp¶p.

 ii) 2 x Bt]£nI X³am{Xm {Zhyam\w = _mjv]km{µX

 iii) AWphn\v kzX{´ambn \ne\nÂ¡m³ km[yaÃ.

 iv) Hcp X³am{XbnepÅ AWp¡fpsS A\p]mXw ]qÀ®kwJytbm, eLpkwLytbm Bbncn¡pw.   
    F¶mÂ Øncm\p]mX¯nemIWsa¶nÃ.

 v) Pew Hcp tlmtam AtämanI X³am{XbmIp¶p.

10. Xmsg sImSp¯n«pÅhbvt¡mtcm¶n\pw Hähm¡p ]dbpI.

 i) 6.023 x1023 X³am{XIÄ

 ii) STP bnepÅ 22.4 enäÀ hmXIw

 iii) Hcp ImÀ_¬ AWphnsâ {Zhyam\¯nsâ 1/12 `mKw

 iv) Bt]£nI X³am{Xm {Zhyam\¯nsâ ]IpXn

 v) X³am{Xm {Zhyam\w/AWp{Zhyam\w.
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hn`mKw - B

1.  AWphns\¡pdn¨v Hcp hyàamb Nn{Xw \ÂIp¶Xn\mbn XcwKk¦Â]w, A\nÝnXXz¯nsâ XXzw, 
aäv AXym[p\nI I≠ p]nSp¯§Ä F¶nhsbÃmw Xs¶ B[p\nI AWpkn²m´w kzoIcn¨n«p≠ v. 
B[p\nI AWpkn²m´¯nsâ  shfns¸Sp¯epIÄ Fs´ÃmamsW¶v {]kvXmhn¡pI.

2.  AhKmt{Um \nbaap]tbmKn¨v _mjv]L\Xz¯n\pw X³am{Xm {Zhyam\¯n\panSbnepÅ _Ôw 
hypÂ¸mZn¸n¡pI.

3.  tamfpIfpsS F®w IW¡m¡pI

 i)  12.046 x1023 tIm¸À AWp¡fnepÅ  ii) 27.95 gm Ccp¼nepÅ

 iii) 1.51 x 1023 CO2 X³am{XIfnepÅ

4. X¶n«pÅ hnhc¯nÂ\n¶pw {Kmw X\vam{Xm`mcw I≠ p]nSn¡pI.

 i) H2O  ii) CO2  iii) NaOH iv) NO2  v) H2SO4

aqeIw {]XoIw AWpkwJy AWp{Zhyam\w

ssl{UP³ H 1 1

ImÀ_¬ C 6 12

HmIvknP³ O 8 16

ss\{SP³ N 7 14

tkmUnbw Na 11 23

kÄ^À S 16 32

5. Xmsg sImSp¯n«pÅ ]«nI ]qÀ¯oIcn¡pI.

aqeIw AWp {Zhyam\w X\vam{Xm {Zhyam\w AWpIX

t¢mdn³ 35.5 71

Hmtkm¬ 48 3

kÄ^À 32 8

6.  0.18 g `mcapÅ Hcp XpÅn Pe¯neS§nbn«pÅ PeX³am{XIfpsS F®w IW¡m¡pI.

7.  X¶n«pÅ hnhcw D]tbmKn¨v hn«pt]mb `mKw ]qcn¸n¡pI.

 ImÂkyw HmIvsskUnsâ X³am{Xm kq{Xw CaO BWv. Ca bpsS  AWp{Zhyam\w 40Dw HmIvknPtâXv 
16 Dw ImÀ_WntâXv 12 Dw BIp¶p.

 i) 1 tamÄ Ca ( ____g) 1 - tamÄ HmIvknP³ AWphpw ( ____g) ambn kwtbmPn¨v  ____tamÄ  CaO 
( ____g)  D ≠mIp¶p.

 i) 1 tamÄ Ca ( ____g) 1- tamÄ  C( ____g)  3- tamÄ HmIvknP³ AWp ( ____g) F¶nh kwtbmPn¨v 
1 - tamÄ Ca CO3 ( ____g)   D≠ mIp¶p.

8.  i) 5 tamÄ Pew ii) 2 tamÄ AtamWnb iii) 2 tamÄ ¥qt¡mkv F¶nhbnÂ bYm{Iaw F{X {Kmw Pew, 
AtamWnb, ¥qt¡mkv F¶nh AS§nbncn¡p¶p?
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AWp¡fpw X\vam{XIfpw

hn`mKw - C
1.  AtamWnb, ssl{UP³ t¢mssdUv hmXIhpambn {]hÀ¯n¨v AtamWnbw t¢mssdUnsâ shfp¯ 

]pIbp ≠mIp¶p. I®mSn _Ä_v B bnÂ AS§nbn«pÅ HCl sâ hym]vX¯nsâ aq¶v aS§mWv 
_Ä_v A bnÂ DÄs¡m≠ ncn¡p¶ AtamWnb hmXI¯nsâ hym]vXw.

sImÅfhv = 22.4 enäÀ

sImÅfhv = 67.2 enäÀ

AtamWnb 
hmXIw

A B

HCl 
hmXI¯nsâ 

1 tamÄ

  i)  I®mSn _Ä_v A bnÂ F{XtamÄ AtamWnb AS§nbncn¡Ww?

  ii)  AS¸v Xpd¡pt¼mÄ F{X {Kmw NH4Cl D ≠mIpw?

   (AWp{Zhyam\w N=14, H = 1, Cl=35.5)

  i)  cmk{]hÀ¯\ tijw GXp hmXIamWv Ahtijn¡p¶Xv?

  i)  Cu cmk{]hÀ¯\¯nsâ cmkkaoIcWw FgpXpI.

2.  ss\t{Sm¥nkdn³ hnkvt^mSIambn D]tbmKn¡p¶p. hnkvt^mS\{]{InbbpsS cmkkaoIcWw 
C{]ImcamWv.

4C3H5((NO3))3        12CO2 + 10H2O + 6N2  + O2

   ( l )                             ( g )     ( l )        ( g )   ( g)
  (AWp{Zhyam\§Ä: C-12,  H=1,  N=14,  O=16)

  i) kaoIcW¯nÂ \n¶pw F{XtamÄ i) ss\t{Sm¥nkdn³  ii) hmXI X³am{XIÄ F¶nh Ds≠ ¶v   
   ]dbpI.

  ii) 1 tamÄ ss\t{Sm¥nkdn\nÂ \n¶pw F{X tamÄ hmXI X³am{XIÄ e`n¡p¶psh¶v ]dbpI?

  iii) 1 tamÄ ss\t{Sm¥nkdnsâ {Zhyam\sa{XbmWv?

3.  NqSm¡pt¼mÄ XmsgImWpw hn[w tkmUnbw ss_ ImÀ_tWän\v hnLS\w kw`hn¡p¶p.

   2NaHCO3    Na2CO3   + H2O   + CO2  

  (AWp{Zhyam\w: Na = 23, C = 12,  H = 1,  O = 16) 

  i) cmkkaoIcW¯nÂ tkmUnbw ss_ImÀ_tWänsâ F{X tamfpIfmWv DÅXv?
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  ii) Cu kao-I-c-W-¯nÂ D]-tbm-Kn-¨n-«pÅ tkmUnbw ss_ImÀ_-tW-änsâ {Zhy-am-\-sa{X?

  iii) kaoIcW¯nÂv F{X tamÄ ImÀ_¬ssU HmIvsskUv D≠ v?

4.  56 g ImÂkyw HmIvsskUnÂ \n¶pw 40 gm ImÂkyw \njvIÀjWw sNbvsXSp¯p. AWp{Zhyam\w 
Ca = 40, O = 16)

  i) 56 g ImÂkyw HmIvsskUnepÅ HmIvknPsâ {Zhyam\sa{X?

  ii) CXnÂ F{X tamÄ HmIvknP³ AWp¡Ä AS§nbncn¡p¶p?

  iii) 40 g ImÂky¯nÂ F{X tamÄ ImÂkyw AWp¡Ä AS§nbncn¡p¶p. 

  iv) 1000g ImÂkyw HmIvsskUnÂ \n¶pw F{X {Zhyam\w ImÂkyw e`n¡pw

5.  i) 1 tamÄ t¢mdn³ X³am{X Cl2  ii) 2 tamÄ kÄ^À X³am{XIÄ S8

  iii) 4 tamÄ Hmtkm¬ X³am{XIÄ O3 iv) 2 tamÄ ss\{SP³ X³am{XIÄ N2

  F¶nhbnÂ bYm{Iaw F{X {Kmw hoXw t¢mdn³, kÄ^À, Hmtkm¬, ss\{SP³ F¶nhbS§n 
bncn¡p¶p.

6.  i) 2 g ss\{SP³  ii) 23 g tkmUnbw  iii) 40 g ImÂkyw  

  iv) 1.4 g enYnbw     v) 32 g kÄ^À

  F¶nhbnÂ bYm{Iaw F{XtamÄ AWp¡Ä AS§nbncn¡p¶p?

 Books:  1.  Physical Chemistry by :  Puri & Sharma - Vishal Publishing Co, Punjab.
            2. Inorganic Chemistry : P.L. Soni - S.Chand publication, New Delhi.

   3. Complete Chemistry(IGCSE) - Oxford University press, New York
Webliography:  www.chem4kids.com/tag/atomsandmolecules

IqSp-XÂ hni-Zmw-i-§Ä¡mbn


