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{]nb-s∏´ Ip´n-Itf,

Np‰pw t\m°q.

F{X-sb{X ImgvN-I-ƒ!

Fs¥√mw am‰-ßƒ!

Cu `qan-bp-sSbpw AXn-ep≈

FÆ-a‰ Poh-Pm-e-ß-fp-sSbpw

`mhnsbØs∂ _m[n-°p∂

F{X-sb{X CS-s]-S-ep-Iƒ...

F√mw \nco-£n-°q.

tNmZy-ßƒ Db¿Øq.

Duln®pw ]co-£n®pw N¿®-sNbvXpw

\nK-a-\-ß-fn¬ FØn-t®-cq.

imkv{Xo-b-amb \n¿tZ-i-ßƒ

apt∂m´p hbv°q.

imkv{XsØ {]h¿Ø-\-am°n

am‰p-∂-Xn\v Cu ]mT-]p-kvXIw

\nßƒ°v Iq´m-h-s´.

kvt\lm-iw-k-I-tfmsS,
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Fkv.-kn.-C.-B¿.Sn.
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F¥v? F¥p-sIm≠v? Fßs\?

a\p-jys‚ CØcw tNmZy-ß-fn¬

\n∂m-Wt{X imkv{X-Øns‚ XpS°w.

Cu NßmXn∏pkvX-I-Ønepw ImWmw

At\Iw tNmZy-ßƒ.

Ip™pa\- n¬ apf s]m´p∂

\qdp-\qdp tNmZy-ßƒ!

Ahbv°v DØcw Is≠-Ø-W-sa-¶n-tem?

kzbw Nn¥n-°-Ww.

Dul-ßƒ ]¶p-h-bv°-Ww.

\nco-£n®pw ]co-£n®pw apt∂-d-Ww.

icn-bmb Is≠-Ø-ep-I-fn¬ FØn-t®-c-Ww.

F¥p ck-am-bn-cn-°p-sat∂m

At\z-j-W-Øns‚ hgn-I-fn-eqsSbp≈ B bm{X!

CXn¬ ]mT-]p-kvX-Ihpw \nßƒ°v Iq´m-hpw.

DZm-l-c-W-ß-fn-eqsS

Nn{X-ß-fn-ep≈ kqN-\-I-fn-eqsS

]´n-I-I-fnepw I≈n-I-fn-ep-ap≈

[mcmfw hnh-c-ß-fn-eqsS.

So®¿°pw Iq´p-Im¿°pw ho´p-Im¿°p-sam∏w.

At\z-j-W-ßƒs°m∏w

Cu ]pkvX-Ihpw ]q¿Øn-bm-Ipw.

\nß-fpsS Nn¥-I-fn-eqsS

kz¥w Is≠-Ø-ep-Iƒ

A∏-t∏mƒ FgpXn tN¿°p-∂-Xn-eqsS.

AXn-eqsS hmbn-s®-Sp-°mw,

\nß-fpsS kz¥w ]T\t\´-ßƒ!

kuI-cy-Øn-\mbn Cu ]pkvX-I-Øn¬ Nne Nn”-ßƒ D]-tbm-Kn-®n-́ p-≠v.

F¶n¬ XpSßmw,

Adn-hns‚ apØp-Iƒ tXSn-bp≈ B hnkvab bm{X.

]mT-]p-kvX-IsØ Nßm-Xn-bm-°p-tºmƒ...

Dulw Fgp-Xm≥

Is≠-Ø-ep-Iƒ tcJ-s∏-Sp-Øm≥

t\m´v -]p-kvX-I-Øn¬ Fgp-Xm≥



hnØn-∂-I-sØm-fn®o Rm≥

ISpØ th\-en\v AdpXn hcp-Øn-s°m≠v

ag XI¿Øp-s]-bvXp. Gsd -\m-fmbn aÆn-ep-d-

ßn-°n-S-∂ncp∂ hnØp-I-fn¬ \n∂v apf-s]m´n.

Ip™pkky-ßƒ ]mSØpw sXmSnbnepw \nc-

∂p. C{Xbpw \mƒ Ch-sbms° Fhn-sS-bm-bn-

cp∂p? th\¬-°m-eØv apgp-h\pw aÆn¬ InS-

∂n-cp∂ hnØp-Iƒ CXp-hsc apf-bv°mXncp∂-

sX¥psIm≠mWv?

ag F¥p- am-‰-amWv hnØn¬ hcp-Øn-bXv?

Fs‚ Dulw

IS-e-hn-Øp-Iƒ aqt∂m \mtem aWn-°q¿ sh≈Øn¬ C´Xn-\p-tijw ho≠pw

lm≥Uvse≥kv D-]-tbm-Kn®v \nco-£n-°q.

Fs¥ms° am‰-ß-fmWv ImWp-∂Xv?

Pew hnØn-ep-≠m-°p∂ am‰-ßƒ Fßs\ Is≠Ømw?

DW-ßnb ISehnØp-Iƒ Hcp lm≥Uvse≥kv D]-tbm-Kn®v ]cn-tim-[n-°q.

Rm≥ I≠ {]tXy-I-X-Iƒ

11111
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hnØp-Iƒ XpS¿®-bmbn \mep-Zn-hkw \nco-£n®v Is≠-Ø-ep-Iƒ tcJ-s∏-Sp-Øq.

GsXms° •mkp-I-fnse hnØp-I-fmWv apf-®Xv? a‰p- •mkp-Ifnse hnØp-Iƒ apf-

bv°m-Xncp-∂Xv F¥p-sIm-≠mhmw? hnØv- ap-f-bv°p-∂-Xn\v sh≈w, hmbp, kqcy-{]-

Imiw F∂n-h-bn¬ GsXms° LS-I-ßƒ Bh-iy-am-Wv?

hnØp- ap-f-bv°m≥

aÆn-sem-fn-®n-cp∂ hnØp-Iƒ th\¬a-g-bn¬ IpXn¿∂Xn\p -tijamhnt√ apf-®Xv?

sh≈w In´n-b-Xp-sIm-≠p-am{Xw hnØp apf-bv°ptam? hnØp -ap-f-bv°p-∂-Xn\v at‰-sX-

¶nepw LS-I-ßƒ Bh-iy-amtWm?

Cu ]co-£-W-ßƒ sNbvXp- t\m-°q.

Hcp-t]m-se-bp≈ \mep- •m-kp-Iƒ FSp-°p-I. \menepw Xpey -FÆw ]b¿hn-Øp-Iƒ

CSp-I. H∂m-asØ •mkv AtX]Sn hbv°p-I. •mkpw ]b¿ hnØp-Ifpw \\-hn-√m-Ø-

Xm-bn-cn-°-Ww. c≠m-asØ •mkn¬ \ndsb sh≈-sam-gn-°p-I. aq∂m-a-sØbpw \mem-

a-sØbpw •mkpIfn¬ \\™

]™n h®-Xn-\p -tijw hnØp-

Iƒ ]™n°p apI-fn¬

hbv°pI. \mem-asØ •mkv

{]Imiw IS -°mØ hn[w

IdpØ -t]∏¿ sIm≠v aqSp-I.

Hmtcm •mknsebpw hnØp-Iƒ°v

Pew, hmbp, kqcy-{]-Imiw F∂n-h-bn¬

GsX√mw LS-I-ß-fmWv e`n-®Xv? "2 32 32 32 32 3' Nn”w D]-tbm-Kn®v kqNn-∏n-°q.

•mkv hmbp Pew kqcy-{]-Imiw

1

2

3

4

•mkv H∂mw Znhkw c≠mw Znhkw aq∂mw Znhkw \memw Znhkw

1

2

3

4
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Bg-Øn¬ Ipgn-®n-́  hnØp apf-bv°ptam?

F¥m-bn-cn°mw ImcWw?

hnØp Xnc-s™-Sp-°p-tºmgpw hnØp

Ipgn-®n-Sp-tºmgpw Fs¥√mw Imcy-ßƒ

{i≤nt°≠-Xp≠v?

hnØp-ap-f-bv°¬ (Germination of  Seed)
A\p-Iq-e-amb kml-N-cy-Øn¬ hnØn-\p-≈nse {`qWw hf¿∂v

ssXs®Sn ]pdØp hcp∂ {]{In-b-bmWv hnØp-ap-f-bv°¬

(_oPm-¶p-c-Ww). Pew hen-s®-SpØv hnØp ho¿°p-Ibpw ]pd-

t¥m-Sv s]m´p-Ibpw sNøp∂p. izk-\-Øns‚ tXmXv h¿[n-

°p-Ibpw [mcmfw hmbp kzoIcn°s∏Sp-Ibpw sNøp-∂p.

hnØn¬ kw`-cn-®n-´p≈ Blmcw ssXs®-Sn°v kzoI-cn-°m≥

]mI-Øn-em-Ip-∂p. hnØp -ap-f-bv°p-tºmƒ BZyw _oP-aqew

(radicle) ]pd-Øp-h-cp-∂p. _oP-aqew hf¿∂p thcmbpw _oP-

io¿jw (plumule) hf¿∂v Imfi-ambpw amdp-∂p.

]´nI hni-I-e\w sNbvXv hnØp apf-bv°p-∂-Xp-ambn _‘-s∏´v \nßƒ Is≠-Ønb

Imcy-ßƒ tcJ-s∏-Sp-Øq.

A¥-I-hnØv

(Terminator Seed)
hnØns‚ kq£va-L-S-\-bn¬ Nne am‰-

ßƒ hcp-Øn AXn¬ \n∂p≠mhp∂

ASpØ Xe-ap-d -bnse hnØp-IfpsS

D¬]m-Z-\-tijn C√m-Xm-°m≥ Ign-bpw.

1990 Ifn¬ Ata-cn-°-bn-emWv Cu kmt¶-

Xn-I-hnZy cq]-s∏-´-Xv. hnØn-\p-th≠n

Hmtcm {]mh-iyhpw Iº-\n-Isf B{i-bn-

t°-≠n-h-cp∂ Zpÿn-Xn -bn -te°v CXv

I¿jIsc \bn-°pw F∂-Xn-\m¬ Cu

A¥-I-hn-Øp-Iƒs°-Xnsc I¿j-Icpw

P\-ßfpw cwK-Øp-h-∂p. CXp-ambn _‘-

s∏´ XpS¿K-th-j-W-ßƒ sFIy-cm-jv{S-

k` XS-™n-cn-°p-I-bm-Wv. Cu kmt¶-Xn-

I-hnZy \ntcm-[n -®p -sIm≠v C¥ybpw

{_koepw CXn-\-Iw-Xs∂ \nbaw ]mkm-

°n-bn-´p-≠v.

_oP-aqew

_oPio¿jw
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apf-®-Xn\p tijw

\nß-fpsS kvIqfn¬ ]®-°-dn-tØm-́ -ap≠t√m. ho´ntem?

]®-°-dn-tØm-´-Øn¬ GsXms° kky-ß-fm-Wp-≈Xv?

$

$

$

$

F√m kky-ßƒ°pw hf-cm≥ Htc kuI-cy-amtWm Hcp-°n-s°m-Sp-°p-∂Xv?

]mh-en\pw sh≈-cn°pw Hcpt°≠ kuI-cy-ßfn¬ Fs¥√mw hyXym-k-ß-fp≠v?

GsX√mw kky-ßƒ°mWv Xmßv Hcp-°n-s°m-Sp-t°≠Xv?

$

$

$

$

Np‰p-]m-Sp-ap≈ a‰p kky-ß-sfbpw \nco-£n-°q. Fß-s\-bp≈ kky-ß-fm-

Wv Xmßns\ B{i-bn-°p-∂Xv?

kkyw Imfi-Øns‚ kz`mhw

]mh¬ (Ibv∏) Zp¿_-e-amb Imfiw, Dƒ`mKw s]m≈-bm-Wv,

h≈n-Ifmbn- ]S-cp-∂p.

.................................... ......................................................................................................................

.................................... ......................................................................................................................

.................................... ......................................................................................................................

Is≠-Ø-ep-Iƒ hni-I-e\w sNbvXv \nß-fpsS \nK-a-\-ß-ƒ Fgp-Xq.
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Nn{Xßƒ \nco-£n-°q. Cu Btcm-ln-Iƒ F{]-Im-c-amWv Xmßp-I-fn¬ Ib-dp-∂Xv?

AXn\v Ah-bv°p≈ A\pIq-e-\-ßƒ Fs¥ms°bmWv?

tat¥m∂n (Gloriosa) Ipcp-ap-fIv ap¥ncn

kkyw Xmßn¬ Ib-dp-∂-Xn\v klm-b-I-amb {]tXy-IX

ap¥ncn kv{]nwKv t]mse-bp≈ ̀ mK-ßƒ  D]-tbm-Kn®v Np‰n-

∏n-Sn®p Ib-dp-∂p.

Btcm-ln-Iƒ°v IqSp-X¬ DZm-l-c-W-ßƒ Is≠-Øq.

]nSn-®p-I-b-dm≥

Btcm-ln-I-fmb a‰v kky-ßƒ \nco-£n®v khn-ti-j-X-Iƒ imkv{X-]p-kvX-

I-Øn¬ tcJs∏SpØq.

Btcm-ln-Iƒ (Climbers)
Xmßp-I-fn¬ ]S¿∂p Ib-dp∂ Zp¿_-e-Imfi kky-ß-fmWv Btcm-

ln-Iƒ. Xmßp-I-fn¬ ]S¿∂p Ib-dp-∂-Xn\v klm-b-I-amb Nne

khn-ti-j- L-S-\-Iƒ Chbv°p≠v.  Cu khn-ti-j-X-Isf A\p-Iq-

e-\-ßƒ (adaptations) F∂p ]d-bp-∂p. ]nSn®p Ib-dm≥ klm-b-I-

amb sNdnb thcp-Iƒ, kv{]nwKv t]mse-bp≈ `mK-ßƒ ({]Xm-\-

ßƒ˛tendrils) F∂nh A\p-Iq-e-\-ßƒ BWv.
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XW-en-s\mcp Xmßv

Zp¿_-e-amb Imfi-ap≈ kky-ßƒ°p am{XamtWm Xmßv Bh-iy-ap-≈Xv?

t]cm-¬ \nßƒ I≠n-´nt√? a‰p -a-c-ß-fn¬ \n∂v AXn-\p≈ hyXym-k-ß-sf-

s¥√mamWv? AXn\v Fhn-sS-sbm-s°-bmWv thcp-I-fp-≈Xv? Ah-bpsS D]-tbmKw F¥m-

bn-cn-°mw?

Rm≥ \nco-£n® Imcy-ßƒ

Cg-h-≈n-Iƒ (Creepers)
\neØv ]S¿∂p hfcp∂ Zp¿_-e-Imfi kky-ß-fm-Wv

Cg-h-≈n-Iƒ.  ChbpsS {]Xm-\-ßtfm Ce-sR´v Imfi-

tØmSv tNcp∂ `mK-ß-fn¬ (]¿hw ˛ node) \n∂v D-≠m-

Ip∂ thcp-Itfm  Ce-Isf kqcy-{]-Im-i-Øn\p t\sc

\n¿Øm≥ klm-bn-°p-∂p.

a[pc-°n-gßv ]p√v

a[p-c-°n-gßp sNSn I≠n-́ nt√?

AsXmcp Btcm-ln-bmtWm?

aØ≥, sImS-ß¬, a[p-c-°n-gßv F∂o kky-

ßƒ \nco-£n-°q. Ah-bpsS hf¿®m-co-Xnbpw

a‰p khn-ti-j-X-I-fpw ]cn-tim-[n-°q.

\nco-£n® Imcy-ßƒ ]´n-I-bn¬ tN¿°q.

aØ≥

sImS-ß¬

kkyw Imfi-Øns‚ khn-ti-jX hf-cp∂ coXn A\p-Iq-e\w

aØ≥

sImS-ß¬

a[p-c-°n-gßv
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H‰-acw sIms≠mcp ImSv

sIm¬°-Ø-bnse "Zn t{K‰v _\n-b≥ {So'

F∂ t]cm¬ BWv Nn{X-Øn¬. 250 h¿j-

Øn-tesd ]g-°-ap≠nXn-\v. ImSpt]mse

]S¿∂p-\n¬°p∂ Cu ac-Øn\v 2880 Xmßp-

th-cp-Iƒ D≠v. Cu ac-Øns‚ apIƒ`m-Kw

Hcp Intem-ao-‰-dn-e-[nIw Np‰-fhn¬ ]S¿∂p-]-

¥-en®v \n¬°p-∂p. G‰hpw Dbcw IqSnb

imJ-bpsS \ofw 24.5 ao‰-dm-Wv.

Ch- hf-cp∂ Np‰p-]m-Sn-\-\p-k-cn®v Ch-bv°p≈ A\p-Iq-e-\ßƒ Fs¥m-s°-bmWv?

kkyw A\p-Iq-e-\-ßƒ

ssIX

I≠¬s®Sn

Ic-bpsS Imh¬°m¿

B¬a-c-Ønepw ssIX-bnepw Nne-bn\w I≠¬s®-Sn-I-fnepw ImWvU-Øn\v

Xmßmbn \n¬°p∂ thcp-I-fp≠v . B¬a-c-Øn-te-Xp-t]mse imJ-I-fn¬ \n∂p

hf¿∂v \ne-Øp-d®v hf-cp∂ thcp-Isf Xmßp-th-cp-Iƒ (prop root) F∂pw ssIX-

bnepw I≠¬s®-Sn-I-fnepw D≈-Xpt-t]mse {][m-\ Im-fi-Øn¬\n∂p hf¿∂n-

dßn \ne-Øp-d®v -h-f-cp∂ thcp-Isf s]mbv°m¬ thcp-Iƒ (stilt root) F∂pw ]d-

bp-∂p. Ch c≠pw Pehpw eh-W-ßfpw hen-s®-Sp-°m≥ kky-ßsf klm-bn-°p-

∂p≠v.

D∏p-c-k-ap≈ NXp∏p {]tZ-i-ß-fnepw IS-en-t\mSp tN¿∂ Ic{]tZ-i-ß-fnepw hf-

cp∂ {]tXy-I-Xcw kky-ß-fmWv I≠-ep-Iƒ. Ch-bpsS ]S¿∂p]¥-en®p \n¬°p∂

s]mbv°m¬ thcpIƒ Ic CSn-™p-t]m-Ip-∂Xp XS-bpIbpw Pem-i-b-ß-fn¬

F°¬ ASn™v ]pXnb Ic D≠m-Ip∂-Xn\v  klm-bn-°p-Ibpw sNøp-∂p.

I≠¬s®-Sn-I-fpsSbpw B‰p-ssI-X-bp-sSbpw Nn{X-ßƒ \nco-£n-°q.

I≠¬°mSv

B‰p-ssIX
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\∂mbn hf-cm≥

\´p-h-f¿Øp∂ sNSn-Iƒ°v hf-cm-\m-h-iy-amb kuI-cy-ßƒ \Ωƒ Hcp-°n-s°m-Sp-

°p-∂p. hnfhp sa®-s∏-Sp-Øp-∂-Xn\v as‰-s¥√mw Imcy-ß-fmWv {i≤n-t°-≠Xv?

$

$

$

\nß-fpsS {]tZ-iØp≈ hnf-Isf _m[n-

°p∂ IoS-ß-sf-°p-dn®v hnhcw tiJ-cn-°q.

ap™-_m[: I¿j-I¿ Bi¶bn¬
]me-°mSv : hym]-I-amb ap™-_m[
s\¬°r-jn°v `oj-Wn -bm -hp -∂p.
hnf™p XpS-ßnb s\¬s®-Sn -Iƒ
hmSn-°-cn-bp∂p. ap™-_m[ hym]n-°p-
∂Xv XS-bm≥ Irjn-h-Ip∏v Du¿Pn-X-
amb {]-h¿Ø-\-ßƒ \S-Øn-h-cp-∂p.

Np‰p-]m-Sp-Iƒ°\p-k-cn®v hf-cm-\p≈ khn-ti-j-X-Iƒ Hmtcm kky-Øn-\p-ap-≠-t√m.

CXp-h-sc-bp≈ Is≠-Ø-ep-I-fpsS ASn-ÿm-\-Øn¬ ]´nI ]q¿Øn-bm-°q.

hnf _m[n-°p∂ IoSw

$ sXßv $ sImº≥sN√n $

$ s\√v $ $

kky-ßƒ hf-cp∂ kml-Ncyw A\p-Iq-e-\-ßƒ

Btcm-ln-Iƒ

$ ]mh¬

$

$

$

Cg-h-≈n-Iƒ

$ aØ≥

$

$

$

a‰p-≈h

$ B¬

$

$
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IoS-\n-b-{¥Ww

hnf-\miw hcp-Øp∂ Pohn-Isf \nb-{¥n-°p-∂-Xn\pw \in-∏n-°p-∂-Xn\pw th≠n ]e-

co-Xn-Ifpw kzoI-cn-°m-dp-≠v. Ah-bn¬ \nßƒ°dnbm-hp-∂h tcJ-s∏-Sp-Øq.

kky-ßƒ°v D]-Im-cn-I-fmb GsXms° Pohn-Isf \nßƒ°dnbmw?

Ah kky-ßƒ°v sNøp∂ D]--Im-c-ßƒ Fs¥√mamWv?

ssPhnI \nb-{¥Ww (Biological Control)
i{Xp-{]m-Wn-Isf {]tbm-P-\-s∏-SpØn IoS-ßsf \nb-{¥n-°p∂ coXn-bmWv

ssPhnI IoS-\n-b{¥Ww. ]£n-Ifpw ]mºp-Ifpw Xh-fbpw Hm¥p-sa√mw IoS-

ßsf Xn∂p∂ Pohn-I-fmWv. \mc-IsØ B{I-an-°p∂ IoS-ßsf \nb-{¥n-

°p-∂-Xn\p th≠n-bp≈ Ddp-ºn≥ IqSp-Iƒ N¥-bn¬ hn‰n-cp-∂-Xm-bn- ssN\-

bn¬ \n∂p e`n® Nne ]pcm-X-\ -tcJ-I-fn¬ Im-Wp-∂p. audo-jy-kn¬ sh´p-Infn-

Isf Xn∂p-- \-in-∏n-°p-∂Xn\mbn C¥y-bn¬ \n∂p ssa\-Isf sIm≠p-t]m-

bn-cp-∂pht{X. ]®-°-dn-Isf _m[n-°p∂ iev°Io-S-ßsf Xn∂p \in-∏n-°p∂

"teUn-t_Uv'' h≠p-Isfbpw ssPhnI \nb-{¥W D]m-[n-I-fmbn D]-tbm-Kn-®p-h-

cp-∂p.

Irjn-bn-S-ß-fn¬ ImWp∂ a‰p sNdp-Po-hn-Iƒ GsXm-s°-bmWv? Chsb√mw hnf-

Isf tZmj-I-c-ambn _m[n-°p-∂-h-bmtWm?

teUn-t_Uv

ss{St°msU¿a, kyqtUmsamWmkv XpS-ßnb

kq£va-Po-hn-Isfbpw IoS-\n-b-{¥-W-Øn-\mbn D]-tbm-

Kn-°p-∂p.
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 ""CtXmsS \ns‚

Imcyw t]m°m''

Al-¶-cn-°m-sX.....

Fs‚ am{X-a√ \ns‚bpw

\ns‚ hcpw Xe-ap-dbpsSbpw

Imcyhpw t]m°p-X-s∂...

IoS-ßsf \nb-{¥n°p-∂-Xn\v C∂v G‰hpw hym]-I-ambn D]-tbm-Kn-°p∂ coXn

GXmWv?

\nßƒ Is≠-Ønb coXn-Iƒ Xcw-Xn-cn-°q.

IoS-\m-in\n{]tbmKw IoS-ßsf am{X-

amtWm tZmj-I-c-ambn _m[n-°p-∂-Xv? a‰v

F¥n-s\-sb√mw _m[n-°p∂p?

tcJ-s∏-Sp-Øq.

bm{¥nI \nb-{¥Ww ssPhnI \nb-{¥Ww cmknI \nb-{¥Ww

sIWnhbv°¬ h´-®m-gnsb D]-tbm-Kn®v t_m¿tUm-an-{inXw

iev°Io-S-ßsf \in-∏n-°p∂p Xfn-°p∂p

................................... ...................................... ........................................

................................... ...................................... .........................................

................................... ...................................... .........................................
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cmk-Io-S-\m-in-\n-Iƒ a\p-jy\pw ]cn-ÿn-Xn°pw Kpcp-X-c-amb {]Xym-Lm-X-ßƒ D≠m-

°p-∂-h-bm-Wv. F∂m¬ a\p-jy\pw ]cn-ÿn-Xn°pw tZmj--ap-≠m-°m-ØXpw {]mtZ-in-

I-ambn Xbm-dm-°mhp∂Xp-amb IoS-\m-in-\n-Iƒ \ne-hn-ep-≠v.

{]mtZ-in-I-ambn {]Nm-

c -Øn -ep≈ GsX-

¶nepw ssPhIoS-\m-in-

\n-bpsS \n¿am-W-coXn

\nßƒ°-dn-bmtam?

]pI-bn-e-°-jm-bw

]®-°-dn-I-fnse IoS\nb-{¥-W-Øn\v ]pI-bn-e-°-jmbw

hfsc ^e-{]-Z-am-Wv. Hcp Intem{Kmw ]pI-bne sNdp-I-j-W-

ß-fm°n 15 en‰¿ sh≈-Øn¬ IpXn¿Øp-h-bv°p-I. CXv

Acn-s®-SpØv 100 {Kmw _m¿tkm∏v Nofp-I-fm°n ebn-∏n-®mWv

]pI-bne°jmbw Xbm-dm-°p-∂-Xv. IoS-_m-[-bpsS tXmX-

\p-k-cn®v Bh-iym-\pkcWw t\¿∏n®v D]-tbm-Kn-°m-hp-∂-

Xm-Wv.

CØcw IoS-\n-b-{¥-W-am¿K-ßƒ \mw {]N-cn-∏n-t°-≠-Xt√?

"cmk-Io-S-\m-in-\n-I-fp≠m°p∂ BtcmKy ]mcnÿnXnI {]iv\-ßƒ' F∂ hnj-b-

Øn¬ Hcp skan-\m¿ kwL-Sn-∏n-°q. Irjn-Hm-̂ o-kdp-ambn A`n-ap-Jw, Im¿jn-I-am-kn-

I-Iƒ, Irjn-°m-cp-am-bp≈ N¿® F∂nh hnh-c-ti-J-c-W-Øn\v {]tbm-P-\-s∏-Sp-Øp-

at√m.

\n¿am-W-coXn

hc-sa-∂p-I-cpXn ... ]t£ ...

IoS-\m-in\n {]tbm-K-Øn¬ hºn® Hcp IpXn®p Nm -́Øn\v \mµn-Ip-dn-®Xv

Un.Un.‰n (dichloro diphenyl trichloro ethane) bpsS I≠p-]nSpØ-am-Wv.

kzn‰vk¿e≥Up-Im-c-\mb t]mƒ sl¿a≥ ap≈¿ F∂ imkv{X-⁄-\m-Wv

CXp I≠p-]n-Sn-®-Xv. sImXp-Iv, sN≈v, Cu®-Iƒ, aq´ XpS-ßnb IoS-ßsf

\in-∏n-°m-\p≈ tijn Un.Un.‰n °ps≠∂p I≠-Xn-s\- Xp-S¿∂v 1948 ¬
ap≈¿°v t\m_¬ kΩm-\w  e`n-®p. Im¿jnI hnf-Isf _m[n-°p∂ Ht´sd

C\w IoS-ßsf \in-∏n-°m≥ Un.Un.‰n DØ-a-am-sW∂p sXfn-™-tXmsS

temI-sa-ºmSpw CXv D-]-tbm-Kn®pXpS-ßn.

F∂m¬ CØcw IoS-\m-in-\n-Iƒ a\p-jy\pw arK-ßƒ°pw ]cn-ÿn-Xn°pw

tZmjw sNøp∂p. AXn-\m¬ C¥y-bpƒs∏sS \nc-h[n cmPy-ß-fn¬ CXns‚

D]-tbmKw Ct∏mƒ I¿i-\-ambn \nb-{¥n-®ncn-°p-Ibm-Wv.

F≥tUmkƒ^-m≥, ssUt°m-t^mƒ, _n.F-®v.-kn, en≥tU≥ XpS-ßn-b-h

hym]-I-ambn D]-tbm-Kn-°-s∏-Sp∂ cmk-Io-S-\m-in-\n-I-fm-Wv.
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{]Im-isØ IS-Øn-hn-Sp∂ {]Im-isØ Xncn-®-b-bv°p∂

hkvXp-°ƒ hkvXp-°ƒ

^vfmjv D≈ Iymad D]-tbm-Kn®v t^mt´m FSp-°p-∂Xpw hoUntbm Nn{Xo-I-c-W-

Øn\v i‡n-tb-dnb sse‰v D]-tbm-Kn-°p-∂Xpw I≠n-́ nt√?

F¥n-\mWv Cu sse‰p-Iƒ D]-tbm-Kn-°p-∂Xv?

hkvXp°fn¬ {]Imiw X´p-tºmƒ F¥p kw -̀hn-°p∂p?

CXp Is≠-Øm≥ Hcp ]co-£Ww sNbvXp-t\m°mw.

kma-{Kn-Iƒ: ]pXnb Ão¬ tπ‰v, Nn√v (glass), Z¿∏Ww

(mirror), sXfn™ Pew, ....

tSm¿®p-]-tbm-Kn®v Cu hkvXp-°-fn¬ {]Imiw ]Xn-

∏n-°q.

Fs‚ \nco-£Ww

IÆmSn \∂m-bm¬22222
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No¿∏pw Im¿Uvt_m¿Uv s]´nbpw D]-

tbm-Kn®v Inc-W-t]-SIw D≠m°n

{]Imiw Z¿∏WØn¬ ]Xn-∏n-°q.

Z¿∏WØn¬ ]Xn-°p∂ {]Im-i-Øn-

s‚bpw Xncn-®-phcp∂ {]Im-i-Øn-

s‚bpw ]mX ImWp-∂pt≠m?

Cu ]mX-Iƒ XΩn¬ Fs¥-¶nepw

_‘-apt≠m?

Inc-W-t]-SIw D]-tbm-Kn®v Rßƒ

sNbvX ]co-£Ww.

{]Im-i-Øns‚ {]Xn-]-X\w

(Reflection of  Light)
{]Imiw Hcp {]X-e-Øn¬ X´n Xncn-®p-h-cp-

∂-Xn-s\-bmWv {]Im-i-Øns‚ {]Xn-]-X\w

F∂p ]d-bp-∂-Xv. an\p-k-ap≈Xpw AXm-cy-

hp-amb {]X-e-ßƒ {]Im-isØ \∂mbn

{]Xn]-Xn-∏n-°p-∂p. ]cp-]-cpØ {]X-e-ßƒ

{]Im-isØ \∂mbn {]Xn-]-Xn-∏n-°p-∂n-√.

]Xn-°p∂ {]ImiIncW-sØ ]X-\-In-cWw

F∂pw Xncn-®phcp∂ Inc-WsØ {]Xn-]X-

\IncWw- F∂pw ]d-bp-∂p.

]co-£W coXn

\nco-£Ww

]p-I-bn-eqsS ImWmw

Inc-W-t]-S-I-Øn\p ]Icw tek¿ tSm¿®pw ]pI-s∏´nbpw D]-tbm-Kn®v Hcp- ]-co-£Ww

sNbvXp t\m°mw.

kma-{Kn-Iƒ: ]pI-s∏-́ n, Nµ-\-Øn-cn, Xos∏-́ n, Z¿∏Ww, tek¿ tSm¿®v.
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]co-£Ww

Nµ-\Øncn IØn®v tai-∏p-dØp hbv°p-I. ]pI-s∏´n AXn-\p-ta¬ Ia-gvØn- h-bv°p-

I. s]´n-bn¬ ]pI \nd-™-Xn-\p-tijw tek¿ tSm¿®ns‚ {]Imiw A F∂ hi-Øn-

eqsS Z¿∏WØn¬ ]-Xn-∏n-°q.

]X-\-Inc-Whpw {]Xn-]-X-\Inc-Whpw ImWp-∂nt√?

hyXykvX tImWp-I-fn¬ {]Imiw ]Xn-∏n®v ]co-£Ww Bh¿Øn-°q.

]X-\-IncWw, {]Xn-]X-\IncWw F∂nh imkv{X-]p-kvX-I-Øn¬ Nn{Xo-

I-cn-°q.

 ]pI-s∏´n \n¿an-°mw

\of-ap≈ Hcp Im¿Uvt_m¿Uv s]´n (sN-

cp∏ps]´n....) FSpØv Nn{X-Øn¬ ImWn-®-Xp-

t]mse A, B hi-ßƒ NXp-cm-Ir-Xn-bn¬ sh´n-

am‰n •mkv t]∏¿ H´n-°p-I. s]´n-bpsS ASn-

hiw sh´n am‰pI. 'A' bpsS FXn¿h-iØv

Z¿∏Ww H´n-°p-I.

A

B

Z¿∏Ww

]
X
\
I
ncW

w

]
X
\
 tI

m¨ {]
X
n]
X
\
 t
I
m¨

{]
X
n]
X
\
I
nc
W

w

ew_w

{]ImiØns‚ {]Xn]X\w

]X\_nµp

]X-\-_n-µp-hn-te°v Hcp ew_w

k¶¬∏n -°q. ]X-\ -In -c -W-

Øn\pw ew_-Øn\pw CS-bn-

ep≈ tIm¨ BWv ]X-\-

tIm¨ (angle of incidence).
ew_-Øn\pw {]Xn-]-X-\-In-c-W-

Øn\pw CS-bn -ep≈ tIm¨

BWv {]Xn-]-X-\-tIm¨ (angle
of reflection).

apJw ImWm≥

Z¿∏WØn¬ \ΩpsS cq]w hy‡-ambn ImWp-∂p≠t√m. Hcp Ão¬ tπ‰ntem Aep-

an-\nbw tπ‰ntem C{X- hy-‡-ambn cq]w ImWmØXv F¥p-sIm-≠m-bn-cn°pw?
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\nß-fpsS t]cv Hcp IS-em-kn¬ FgpXn Z¿∏WØn\p t\sc ]nSn-°q. Z¿∏WØn¬

t\m°n t]cp hmbn-°m≥ Ign-bp-∂pt≠m? F¥p hyXym-k-amWv ImWp-∂Xv?

Bw_p-e≥kp-I-fn¬ ap≥`m-KØv AMBULANCE F∂v

Fgp-Xn-bn-cn-°p-∂Xv Fßs\-bmWv? CXv F¥n\p

th≠n-bm-bn-cn°pw?

Z¿∏WØn¬ cq]-s∏-Sp∂ {]Xn-_nw-_-Øns‚

{]tXy-I-X-Iƒ Fs¥-√m-amWv?

 tai-∏p-dØv hyXykvX AI-e-ß-fn-embn Htc hep-

∏-ap≈ hkvXp-°ƒ h®v Z¿∏WØn¬ Ah-bpsS

{]Xn-_nw-_-ßƒ \nco-£n-°q. {]Xn-_nw-_-ß-fpsS hep-∏w, AI-ew, a‰p khn-ti-j-

X-Iƒ F∂nh \nco-£n®v \nK-a-\-ßƒ tcJ-s∏-Sp-Øq.

Rm≥ FØn-t®¿∂ \nK-a-\-ßƒ

{Ia-{]-Xn-]X-\hpw

hnk-cnX{]Xn--]X-\hpw

an\p-k-ap-≈Xpw \nc-∏m-b-Xp-amb {]X-e-Øn¬

kam-¥-c-ambn h∂p-]-Xn-°p∂ {]Im-i-In-c-W-ßƒ

{]Xn--]X-\-Øn-\p-tijw kam-¥-c-ambn k©-cn-°p-

∂p. CXmWv {Ia{]Xn-]-X-\w. ]cp-]-cp-ØtXm hf-

™p-]p-f-™tXm Bb {]X-e-Øn¬ ]Xn-°p∂

civan-Iƒ {]Xn-]Xn-°p-tºmƒ ]e-Zn-i-I-fn-te°v

k©-cn-°p-∂p. CXmWv hnk-cnX {]Xn--]X-\w.

{Ia-{]-Xn-]X-\w

hnk-cnX-{]-Xn-]X-\w
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CsX-ßs\ kw -̀hn-°p∂p? \ap°v Hcp {]h¿Ø\w sNbvXp-t\m-°mw.

{]Xn-_nw-_-ßƒ At\Iw

kz¿W--°-S-bn¬

C{X-b-[nIw

B`-c-W-ß-fpt≠m? IÆm-Sn-Iƒ

sIm≠p≈ Hcp

kq{X-at√ AXv?

amdn-t∏m-Ip∂ hi-ßƒ

Hcp Z¿∏-W-Øn¬ ImWp∂ {]Xn-

_nw_-Øn¬ hkvXp-hns‚ CSXp-

`mKw {]Xn-_nw-_-Øns‚ he-Xp-`m-

Kambpw hkvXp-hns‚ he-Xp-`mKw

{]Xn-_nw-_-Øns‚ CSXp`mK-ambpw

tXm∂p-∂p. Cu khn-ti-j-Xbv°v

]m¿izn-I-hn-]-cybw (lateral inversion)
F∂p ]d-bp-∂p.
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hyXykvX tImWp-I-fn¬ Z¿∏Wßƒ {Iao-I-cn-°p-tºmƒ D≠m-hp∂ {]Xn-_nw-_-ß-

fpsS FÆw \nco-£n®v ]´n-I- ]q¿Øn-bm-°q.

tImWfhv {]Xn-_nw-_-ß-fpsS FÆw

300

450

600

900

1200

Htc hep-∏-ap≈ c≠p Z¿∏Wßƒ hnhn[ tImWpI-fn¬ {Iao-I-cn®v Hcp hkvXp-

hns‚ {]Xn-_nw-_-ßƒ D≠m°n t\m°q.

Z¿∏-W-ßƒ°nS-bnse tImW-fhpw D≠mhp∂ {]Xn-_nw-_-ß-fpsS FÆ-hpw XΩn¬

Fs¥-¶nepw _‘-apt≠m?

tNm°p-s]´n-bn¬ Hcp ]qt¥m´w

Hcp tNm°ps]´nbpsS Dƒ`m-KØv FXn¿h-i-ß-fn¬ {]Xn-]X\-X-ew A`n-ap-J-ambn

hcp∂ hn[w c≠p Z¿∏Wßƒ H´n-®p-h-bv°p-I. s]´n-°p≈n¬ hyXykvX \nd-ß-fn-

ep≈ ct≠m aqt∂m ]q°ƒ hbv°p-I. s]´n-bpsS Hcp hiØv sNdnb kpjn-c-ap-

≠m°n B `mKØv H´n® Z¿∏WØnse ck]mfn Aev]w \o°w sNøpI. Cu

kpjn-c-Øn-eqsS s]´n-°-I-tØ°v t\m°q.
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Rm≥ \nco-£n-®Xv

C\n tNm°p-s]-´n-°p-≈n¬ \mev hi-ßfnepw Z¿∏Wßƒ A`n-ap-J-ambn

H´n-®p h®vv ]co-£Ww Bh¿Øn-°q. \nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬

tcJ-s∏-Sp-Øq.

CXp-t]mse Bh¿Ø\{]Xn-]-X\w D]-tbmKs∏Sp-Øn-bn-́ p≈ GsXms° D]-I-c-W-

ßƒ \ap°p \n¿an°mw?

Imen-tUm-kvtIm∏v

10 sk.ao. \ofhpw 3 sk.ao. hoXnbpap≈ 3 Z¿∏W°j-W-ßƒ

Nn{X-Øn-te-Xp -t]mse {Iao-I-cn®v sktem-tS∏v D]-tbm-Kn®v H´n-

°p-I. Xpd∂ hißfn-sem∂v •mkvt]∏¿ D]-tbm-Kn®v AS-bv°p-

I. Ipd®v hf-s∏m-´p -Iƒ D≈n-te°v C´p-t\m°q. F¥v

ImWp∂p?

s]cn-kvtIm∏v \n¿an°mw

Nn{X-Øn¬ ImWp-∂-Xp -t]msebp≈ Hcp

s]-́ n-bn¬ c≠v Z¿∏-W-ßƒ 450 bn¬ {Iao-

I-cn®v s]cn-kvtIm∏v \n¿an-°mw. s]´n°p ]Icw

]n.hn.kn ss]∏pw F¬t_m-Ifpw D]-tbm-Kn-®mepw

aXn.

Cu D]-I-cWw sIm≠p≈ {]tbm-P-\-sa¥v?
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GsX√mw kµ¿`-ß-fnepw D]-I-c-W-ß-fn-ep-amWv Z¿∏-W-ßƒ {]tbm-P-\-s∏-Sp-Øp-

∂-Xv? Is≠Øn Fgp-Xq.

Z¿∏Ww {]Xew {]Xn-_nw_w

ka-X-e-Z¿∏Ww \nc-∏m-bXv hkvXp-hns‚ AtX hep∏w

$

tIm¨tIhv Z¿∏Ww

tIm¨shIvkv Z¿∏Ww

D]-I-cWw/ D]-tbm-Kn-°p∂
ImcWw

kµ¿`w Z¿∏Ww

{]Xn-_nw_w

Z¿∏Wßƒ D]-tbm-K-s∏-Sp-Øp∂

Nne D]-I-c-W-ßƒ \mw \n¿an-®p.

apJw t\m°m\pw C-Øcw Z¿∏Wß-

ft√ D]-tbm-Kn-°p-∂Xv? hml-\-ß-

fnse Z¿∏-Ww, tjhnwKv Z¿∏Ww

F∂n-h -sb√mw CØ-c -Øn -ep≈-

XmtWm? ]cntim[n®p t\m°q.

Fs¥√mw hyXym-k-ß-fmWv \nßƒ

Is≠-Øn-bXv?

ka-X-e-Z¿∏-Ww, tIm¨shIvkv Z¿∏-Ww, tIm¨tIhv Z¿∏Ww F∂nh ]cn-tim-[n®v

{]X-e-Øn-s‚bpw hnhn[ hkvXp-°ƒ h®v Z¿∏-W-Øn-ep-≠m-Ip∂ {]Xn-_nw-_-Øn-

s‚bpw {]tXy-I-X-Iƒ Is≠-Øq.

Z¿∏-W-ßƒ ]e-Xcw

{]Imiw \∂mbn {]Xn-]Xn-∏n°p∂ {]X-e-ß-

fmWv Z¿∏-W-ßƒ. Z¿∏-W-Øns‚ {]Xn]X\-

Xew \nc-∏m-b-Xm-sW¶n¬ AXns\ ka-Xe

Z¿∏Ww (plane mirror) F∂p ]d-bp-∂p.

{]Xn]X\Xew ]pdtØ°p X≈n-\n¬°p∂

Z¿∏-W-amWv tIm¨shIvkv Z¿∏Ww (convex
mirror). {]Xn]X\Xew AI-tØ°p hf-™-

Xm-sW-¶n¬ tIm¨tIhv Z¿∏Ww (concave
mirror) F∂p ]d-bp-∂p.
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Np‰p-]m-Sp-w t\m°q. F{X-sb{X kky-ßƒ! Fs¥√mw
P¥p°ƒ! F√mw Hcpt]mse-bmtWm? Hmtcm kky-Øn\pw
Fs¥√mw khn-ti-j-X-Iƒ? Hcp kky-Øns‚ hnhn[ ̀ mK-
ßƒ Xs∂ Hcp t]mse-bmtWm? Ce, X≠v, thcv F∂nh
Fßs\ hyXym-k-s∏-´n-cn-°p∂p?

F¥m-Wv Cu hyXym-k-ßƒ°p ImcWw?

Hcp kky-Øns‚ hnhn[ `mK-ßƒ lm≥Uvse≥kv D]-
tbm-Kn®v \nco-£n-°q.

kky-`m-K-ßƒ hep-Xmbn I≠t√m. F∂m¬ Ah-bnse kq£va-`m-K-ßƒ hy‡-am-
Ip∂pt≠m?

IqSp-X¬ ]cn-tim-[-\-bv°mbn \ap°v ssat{Im-kvtIm∏v D]-tbm-Kn-°mw.

kky`mKw \nco-£-W-^ew

thcv

X≠v

Ce

]qhv

henb t\m_v

ss Uv

¢n∏v

Z¿∏Ww

sF ]okvssat{Im-kvtIm∏v D]-tbm-Kn-°p-tºmƒ
$ ssat{Im-kvtIm-∏nse Z¿∏Ww ss…Un-te°v {]Imiw

e`n-°p∂ Xc-Øn¬ {I-ao-I-cn-°p-I.

$ j´¿ {Iao-I-cn®v Bh-iy-Øn\v {]Imiw IS-Øn-hn-Sp-I.

$ \nßƒ°v ImtW≠ hkvXp •mkv ss…Un¬ h®v Ih¿
•mkv sIm≠v aqSpI. ¢n∏v D]-tbm-Kn®v ss…Uv Dd-∏n®p
\n¿Øp-I.

$ sF]o-kn-eqsS t\m°p-I. hkvXp- hy-‡-ambn ImWp-
∂-X-c-Øn¬ ssat{Im-kvtIm-∏nse t\m_p-Iƒ {Iao-
I-cn-°p-I.

GsX√mw kky-`m-K-ßƒ \nco£n°mw?

tNºn-e, tN-ºn≥ X≠v, sh‰n-e, sNº-c-Øn∏qhv, hmg-bpsS Cfw thcv, D≈n-sØmen,
Ce-ap-f-®n, apf-bpsS Iqºv, IΩyq-WnÃv ]®-bpsS Cfw-X-≠v,........

Ch Hmtcm-∂n-s‚bpw hfsc t\¿Ø tOZw FSpØv ssat{Im-kvtIm-∏n-eqsS
\nco-£n-°p-I. kvs‰bn≥ tN¿Øp \nco-£n-®m¬ IqSp-X¬ hy‡-ambn ImWmw.

ico-c-Ønse Ip™-d-Iƒ3
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lm≥Uvse≥kv D]-tbm-Kn®v \nco-£n-®-Xn¬ \n∂v F¥p am‰-amWv Ct∏mƒ D≈Xv?
sNdnb sNdnb Ad-Iƒ ASp-°n-h-®-Xp- t]mse tXm∂p-∂pt≠m?

D≈n-sØmen ssat{Im-kvtIm-∏n¬ h®p \nco-£n-®-Xns‚ Nn{Xw hc-bv°q. \nco-£-W-
°p-dn∏v Fgp-Xq.

a‰p kky`mK-ß-fpw ssat{Im-kvtIm-∏n-eqsS \nco-£n®v \nco-£-W-°p-dn∏pw
Nn{Xhpw imkv{X-]p-kvX-I-Øn¬ tcJ-s∏-SpØq.

imkv{X-]p-kvX-I-Øn¬ hc® Nn{X-ßƒ Xmsg- sIm-SpØ Nn{X-ß-fp-ambn Xmc-Xayw
sNøq.

\nco-£W-^ew

Ce-bnse tImi-ßƒD≈n-sØm-en-bnse tImi-ßƒ

tImi-N-cn{Xw
e≠-\nse tdmb¬ skmssk-‰n-bnse D]-I-c-W-ßƒ kq£n-°p-hm-
\p≈ Npa-X-e-°m-c-\m-bn-cp∂p tdm_¿´v lp-°v (Robert Hook).  kz-¥-
ambn \n¿an® ssat{Im-kvtIm-∏n-eqsS tIm¿°ns‚ t\¿Ø Ij-W-
ßƒ \nco-£n-®-t∏mƒ tX\-d-Isft∏mse-bp≈ sNdp Ad-I-fpsS Iq -́
sØ-bmWv At±lw I≠-Xv. Cu Ad-Isf "sIm®p-apdn' F∂¿Yw
hcp∂ "sk√pse' F∂v At±lw hnfn-®p. Cu hm°n¬\n-∂mWv sk¬
(tImiw)- F∂ ]Zw DS-se-Sp-Ø-Xv. 1665 embncp∂p Cu kw`-hw.
23 h¿j-ßƒ°p-ti-j-amWv Poh-\p≈ tImi-ßsf Bt‚m¨hm≥ eohm≥ tlm°v (Anton
Van Leeuwen Hoek) F∂ imkv{X-⁄≥ Is≠-Øn-b-Xv. CXn\p-th≠n hkvXp-°sf 300
Cc´n hep∏-Øn¬ ImWm≥ Ign-bp∂ ssat{Im-kvtIm-∏mWv At±lw \n¿an-®-Xv. kky-
ß-fpsS icocw tImi \n¿an-X-am-sW∂v jvfoU≥ (Schleiden) F∂ imkv{X-⁄≥ Is≠-
Øn. P¥p-i-cochpw tImi-\n¿an-X-am-sW∂v Xntbm-U¿ jzm≥ (Theoder Schwan) F∂
imkv{X-⁄\pw Is≠-Øn. \ne-hn-ep≈ tImi-ß-fn¬ \n∂p am{Xta ]pXnbtImi-
ßƒ D≠mIq F∂p Is≠-Øn-bXv hn¿tjm (Virchow) F∂ imkv{X-⁄-\m-Wv.

tdm_¿´v lp°v
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Cu \nco-£-W -{]-h¿Ø-\-ß-fn-eqsS tImi-ß-sf-°p-dn®v Rßƒ Is≠-Øn-b-Xv.

kky-ß-fnse izk\w

kky-icocw hyXykvXXcw  tImi-
ßƒ sIm≠p \n¿an-®-Xm-sW∂v \mw
Is≠-Ønbt√m. F¥n-\m-Wv hyXy-
kvX-Xcw tImi-ßƒ?

lcn-X-k-ky-ß-fn¬ Blm-c-\n¿amWw
\S-°p∂Xv Ce-I-fn¬ h®m-W-t√m.
Blm-c-\n¿am-W-Øn\v Bh-iy-amb
Im¿_¨ssU HmIvsskUpw izk\-
Øn\v Bh-iy-amb HmIvkn-P\pw sNSn-Iƒ kzoI-cn-°p-∂Xv {][m-\-ambpw Bky-
c{‘-ßƒ hgn-bm-Wv. Bky-c-{‘ßƒ Fß-s\-bmWv CXp km[y-am-°p-∂Xv?

Imh¬tIm-i-ßƒ (Guard Cells)

Cu ]co-£Ww sNbvXp -t\m-°q.

Hcp sh‰nebpsS ASn-h-isØ t\¿Ø ]mfn
AS¿Ønsb-SpØv •mkvss…Un¬ h®v AXn-
\p-ap-I-fn¬ Hcp Xp≈n sh≈w Hgn-°p-I. A-Xn-\p-tijw
Ih-¿•mkv h®v ssat{Im-kvtIm-∏n-eqsS \nco-£n-°q.

F¥mWv ImWp-∂Xv?

Nn{X-Øn¬ ImWp-∂-Xp- t]m-se-bp≈ tImi-ßfpw Ah-
bv°n-S-bn-¬ kpjn-chpw ImWp-∂nt√?

F√m kpjn-c-ßfpw Xpd-∂p -X-s∂-bmtWm ImWp-∂Xv?

ssat{Im-kvtIm-∏n-eqsS \nco-£n® Imh¬tImi-ßfpw
Bky-c-{‘hpw hc-bv°q.

tImi-ßƒ ]e-hn[w
kky-ß-fp-sSbpw P¥p-°-fp-sSbpw icocw
tImi-ß-fm¬ \n¿anX-am-Wv. hep-∏-Ønepw
BIr-Xn -bnepw LS-\-bnepw tImi-ßƒ
hyXymkw ]pe¿Øp-∂p. Ce-bnse tImi-ß-
fpsS LS\ Blm-c-\n¿am-W-Øn\v  A\p-
tbm-Py-amb Xc-Øn-em-Wv. Pew, eh-W-ßƒ
XpS-ßn-b-hsb hln-®p -sIm-≠pt]mIp-∂-Xn-
\p≈ tImi-ßƒ X≠n-ep-≠v.

Imh¬ tImi-ßƒ

Bky-c{‘w
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P¥p-°-fpsS ico-c-Ønepw

kky-ß-fpsS hnhn[ `mK-ß-fnse tImi-ßƒ°v hyXy-kvX-amb
BIr-Xnbpw LS-\bpw [¿a-hp-am-sW∂v \mw a\- n-em-°n.

P¥p-°-fpsS ico-c-̀ m-K-ß-fnse tImi-ßfpw Cßs\ Bbn-cn-°ptam?

Fßs\ Is≠Ømw?

c‡-Øn-sebpw Ihn-fn-sebpw tImi-ßƒ A[ym-]n-I-bpsS klm-b-tØmsS \nco-£n-
°q. \nßƒ I≠ tImi-ßƒ Hcpt]msebmtWm? \nco-£-W-^-e-ßƒ tcJ-s∏-SpØq.

\mw \nco-£n® kky-ß-fnepw P¥p-°-fnepw sshhn-[y-am¿∂ \nc-h[n tImi-ßƒ
Ds≠∂v a\- n-em-°n-b-t√m. F√m Pohn-I-fp-sSbpw ico-c-Øn¬ C{X-b-[nIw tImi-
ßƒ Dt≠m?

tImiw Xs∂ icocw

Hcp -tImiw am{X-ap≈ kky-ßtfm P¥p-°tfm Dt≠m? Ahsb \ap°v ImWm≥
Ign-bptam?

Ipf-Øn¬\nt∂m ]cn-k-c-Øp-\nt∂m Aev]w aen-\-Pew Hcp _o°-dn¬ FSp-°p-I.
sXfn-™-Xn-\p-tijw Hcp lm≥Uvse≥kv D]-tbm-Kn®v \nco-£n-°p-I. GsX-¶nepw
Pohn-Isf ImWp-∂pt≠m?

\ap°v Cu ]co-£Ww IqSn sNbvXp-t\m-°mw.

Hcp ]nSn ssht°m¬ Aev]w sh≈-Øn-en´p Xnf-∏n-°p-I. XWp-Ø-Xn-\p-tijw AXn-
te°v Ipf-Øn¬ \ns∂-SpØ Ipd®v sh≈w Hgn-°p-I. ssht°m-en\v ]Icw GsX-
¶nepw ssPhm-h-in-jvS-ßƒ (Ce, Itºm-Ãv XpS-ßn-b-h) Bbmepw aXn. ]m{Xw IdpØ
t]∏¿ sIm≠v s]mXn™v Ccp≠ aqe-bn¬ hbv°p-I. ct≠m aqt∂m Znh-k-Øn\p
tijw CXn¬\n∂v Hcp Xp≈n sXfn™ Pew •mkvss…-Un¬ FSpØv ssat{ImkvtIm-
∏n-eqsS \nco-£n-°q.

Nph∂ c‡-tIm-ißƒ

Bkyc-\v{[ßƒ (Stomata )
kky-ß-fn¬ hmX-I-hn-\n-abw \S-°p∂ sNdpkpjn-c-ß-fmWv Bky-c-{‘-
ßƒ. kky-ß-fn¬ \n∂p Pew _mjv]-ambn t]mhp--∂Xpw Cu kpjn-c-ß-
fn-eq-sS-bm-Wv. Bky-c-{‘-ßƒ AS-bp-∂-Xn\pw Xpd-°p-∂-Xn\pw klm-
bn-°p-∂Xv Ahbv°v Ccp-h-i-hp-ap≈ Imh¬ tImi-ß-fm-Wv. Aa-c-hn-
Øns‚tbm Uw_vs_√n-s‚tbm BIr-Xn-bmWv Imh¬ tImi-ßƒ°v.
Ch-bpsS kt¶m-N-hn-Imk^e-am-bmWv Bky-c-{‘-ßƒ AS-bp-Ibpw
Xpd-°p-Ibpw sNøp-∂-Xv.

Uw_vs_¬
BIr-Xn
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sNdp-Xm-sW-¶nepw

HcptImiw am{Xsa D≈p-sh-¶nepw GI-tIm-i-Po-hn-Iƒ A{X \n m-c-∑m-c-√. tZmi-
amhv ]pfn-∏n-°p-∂-Xpw, ]mev ssXcm-°p- -∂Xpw Ch-cn¬ Nne-cm-Wv. D]-{Z-h-Im-cn-I-fm-b-
hcpw C°q-´-Ønep≠v.

]mc-ao-knbw

Aao_ boÃv

¢man-tUm-tam-Wkv bq•n\

]{X-hm¿Ø-Iƒ {i≤n-®t√m.

tcmK-ßƒ ]I-cp-∂Xv GsX√mw coXn-bn-emWv?

Rßƒ I≠ Pohn-Iƒ

GItImi Pohn-Iƒ (Unicellular Organisms)

Fen-∏\n _m[n®v HcmƒIqSn
Bip-]-{Xn-bn¬

ipNo-I-cW {]h¿Ø-
\-ßƒ Xzcn-X-K-Xn-bn¬

Un^vXo-cnb tIc-f-Øn¬ Xncn-®p-
h-cp∂p

tImfd ]S-cp-∂p.

ico-c-Øn¬ Hcp tImiw am{X-ap≈ Pohn-I-fmWv GI-
tIm-i-Po-hn-Iƒ. Ne-\w, Blmckºm-Z\w, izk\w
XpS-ßnb F√m imco-cnI {]h¿Ø-\-ßfpw \n¿h-ln-
°p-∂Xv Cu Hcp tImi-am-Wv.

GsX-¶nepw Pohn-Isf ImWp-∂pt≠m? ImWp-∂-h-bpsS Nn{Xw hc-bv°q.
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]I¿®-hym-[n-Iƒ ]I-cp-∂Xp XS-bm≥ Fs¥√mw am¿K-ß-fmWv \mw kzoI-cn-
°mdp≈Xv?

$ hy‡n-ip-NnXzw ]men-°pI

$ ]cn-kcw hrØn-bmbn kq£n°qI.

$

$

_m\-dnse hm-NIw {i≤n-®-t√m. F¥n-\mWv F√m Ip´n-
Iƒ°pw t]mfntbm Xp≈n-a-cp∂p \¬Ip-∂Xv?

]I¿®hym[n-Iƒ
Nne tcmK-ßƒ D≠m-hp-∂Xv AWp-_m-[- aq-e-am-Wv. Aao-_, _mIvSo-cn-b, ^wK-kv,
sshdkv F∂o kq£va Pohn-I-fmWv ]e tcmK-ßƒ°pw Imc-Ww. tcmKw _m[n®
Bfn¬\n∂v hmbp, sh≈w, Blm-cw, kº¿°w F∂n-h- hgnbpw Cu®, sImXpIv
XpS-ßnb {]mWn-Iƒ hgnbpw tcmKm-Wp-°ƒ as‰m-cm-fnte°v {]th-in-°p-∂p.
CØcw tcmK-ß-fmWv ]I¿®-hym-[n-Iƒ. Pe-tZm-jw, sN¶Æv XpS-ßnb tcmKßƒ
ho´n¬ Hcmƒ°v h∂m¬ ]e-t∏mgpw F√m-h-scbpw _m[n-°m-dnt√? Ch-sb√mw
]I¿®hym[n-I-fm-Wv. tImf-d, hb-dn-f-°-tcm-K-ßƒ, ssSt^m-bvUv, Nn°≥t]mIvkv,
Un^vXo-cn-b, sS‰-\-kv, hn√≥Np-a, A©mw-]-\n, ap≠n-\o-cv, P¿Ω≥ aokn¬kv,
a™∏nØw F∂n-h-bmWv {][m-\- ]I¿® hym[n-Iƒ. FbvUvkv, U¶n-∏-\n, P∏m≥
Pzcw, ]£n-∏\n XpS-ßnb ]pXn-b-Xcw ]I¿®-hym-[n-Ifpw \sΩ _m[n®p sIm≠n-
cn-°p-∂p. t]mfntbm (]n≈-hm-Xw), £bw, IpjvTw, a¥v F∂o tcmK-ßsf
\n¿am¿P\w sNøp-∂-Xn-\p≈ {]h¿Ø\w Xo{h-ambn \S-∂p-h-cp-∂p. hkqcn
t]mse-bp≈ Nne amc-I-amb ]I¿®-hym-[n-Isf \n¿am¿P\w sNøm≥ \ap°v
Ign-™n-´p-≠v.

]ƒkv t]mfntbm b⁄w
5 hb- n\v Xmsg-bp≈ F√m Ip´n-Iƒ°pw

t]mfntbm Xp≈n acp∂p \¬Ip-I.
˛ \mSv t]mfntbm ap‡-am-h-s´ ˛

kmaq-ly-t£a hIp∏v
tIc-f-k¿°m¿
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{]Xn-tcm[ NnIn’

C¥ybn¬ {]Xn-Zn\w aqhm-bnctØmfw Ip´n-Iƒ ]I¿®-hym[n-Iƒ aqew acn-°p-∂p.
Ht´sd t]¿°v AwK-ssh-I-eyhpw kw`-hn-°p-∂p. Cu ]I¿®-hym-[n-I-fn¬ Gdnb
]¶pw {]Xn-tcm[ NnIn-’-sIm≠v XSbm-hp-∂-h-bm-Wv.

]I¿®-hym-[n-Iƒ XS-bm≥ Fs¥ms° am¿K-ß-fmWv \mw kzoI-cn-t°-≠Xv?

{]Xn-tcm[ NnIn’-sIm≠v XS-bm-hp∂
tcmK-ßƒ GsXm-s°-bmWv?

tUmIvS -d n¬ \nt∂m BtcmKy
{]h¿Ø-I-cn¬ \nt∂m hnh-c-ßƒ
tiJ-cn-°q.

Fs¥√mw hnh-c-ßƒ tiJ-cn-°Ww?

$ tcmKm-Wp-°sf°pdn®v

$

$

t]mfntbm (Polio)
t]mfntbm tcmK-Øn\v Imc-W-am-hp∂ sshdkv aen-\-P-
ehpw Blm-chpw hgn- i-co-c-Øn¬ IS-°p-∂p. ]\nbpw
Xe-th-Z-\bpw Imep-th-Z-\bpw XpS¿®-bmbn A\p-`-h-
s∏-Sp-∂p. ssIIm-ep-Iƒt°m ico-c-Ønse at‰sX-¶nepw
`mK-ßƒt°m _e-£-bhpw Xf¿®bpw D≠m-Ip-∂p. ÿnc-
amb AwK-ssh-Ieyw kw`-hn-°p-∂p. Nnet∏mƒ ac-W-Øn-
\p-hsc Im-c-W-am-hp-∂p. tPm\mkv km¬°v BWv Cu
tcmKsØ {]Xn-tcm-[n-°m-\p≈ hmIvkn≥ \n¿an-®-Xv. Ip´n-
I-ƒ°v hmbn-eqsS \¬Ip∂ Xp≈n-a-cp∂v Cu hmIvkn≥
BWv. B¬_¿´v km_n≥ F∂ imkv{X-⁄-\mWv Hmd¬ t]mfntbm hmIvkn≥
BZy-ambn \n¿an-®-Xv.

Rßƒ Is≠-Øn-bXv

B¬_¿´v km_n≥

tcmKw
]e-Xcw tcmKm-Wp-°-sfbpw \in-∏n-°mt\m
Ah-bpsS {]h¿Ø\w XS-bmt\m D≈
Ignhv \ΩpsS ico-c-Øn\v kzm`m-hn-I-am-bn-
Øs∂ D≠v. F∂m¬ ico-c-Øn¬ {]th-
in-°p∂ tcmKm-Wp-°sf \in-∏n-°p-∂-
Xntem Ah-bpsS {]h¿Ø\w XS-bp-∂-
Xntem icocw ]cm-P-b-s∏-Sp -tºm-gmWv
tcmKw D≠m-hp-∂-Xv.
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Btcm-Ky-kw-c-£W Imcy-Øn¬ tIcfw a‰p kwÿm-\-ßsf At]-£n®v hfsc
ap∂n-em-Wv. F¶nepw kao-]-Im-eØv Nne ]pXnb kmw{I-anI tcmK-ßƒ \sΩ _m[n-
®p-sIm-≠n-cn-°p-∂p. {]Xn-tcm[ {]h¿Ø-\-ß-fn-eqsS ]e amc-I- tcm-K-ß-sfbpw \ap°v
XS-bm≥ Ign-bpw.

{]Xn-tcm[ {]h¿Ø-\-ß-sf-°p-dn®v P\-ßsf t_m[-h¬°-cn-°p- -∂-Xn-\p-≈
{]h¿Ø-\]≤-Xn-Iƒ kb≥kv ¢∫ns‚ t\Xr-Xz-Øn¬ Bkq-{XWw sNøq.

tcmK-ßƒ {]Xn-tcm[ IpØn-h-∏p-Iƒ a‰v {]Xn-tcm-[-am¿K-ßƒtcmK-ßƒ {]Xn-tcm[ IpØn-sh-∏p-Iƒ a‰p {]Xn-tcm-[-am¿K-ßƒ

tiJ-cn® hnh-c-ßƒ ]´n-I-s∏-SpØq.
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CØcw A\p-`-h-ßƒ \nßƒ°pw D≠m-bn-´n-t√. Cß-s\-bp≈ kml-N-cy-ß-fn¬
A\p-`-h-s∏-Sp∂ {]bm-k-ßƒ Fs¥√mw?

N∏pN-h-dp-Iƒ IØp-tºmƒ ]pI hmbp-hn¬ Ie-cp-∂p. CXmWv \ap°v Akz-ÿ-X-
bp-≠m-°p-∂-Xv.

hmbp ]e -]-Zm¿Y-ßƒ tN¿∂ Hcp an{in-X-am-W-t√m. hmbp-hn¬ km[m-cW D≈
GsXms° LSI-ßƒ \nßƒ°-dnbmw?

$

$

$

Fs¥mcp ]pI!
\ap°v as‰-hn-sS-sb-

¶nepw t]mbn
Ifn°mw.

hmbp-a-fiew
hmbp-hnse LS-I-ßfpw Ah-bpsS Afhpw.

ss\{S-P≥ ˛ 78%
HmIvkn-P≥ ˛ 21%
B¿K¨ -̨ 0.9%
Im¿_¨ssU HmIvsskUv ˛ 0.03%

Ch IqSmsX Ipd™ Af-hn¬ \ocmhn, loen-bw, \ntbm¨, {In]vt‰m¨ F∂o
hmX-I-ßfpw hfsc Ipd™ Af-hn¬ HmtkmWpw AS-ßn-bn-cn-°p-∂p.

`qan-bpsS c£m-I-hNw4
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]m{X-Øn\p ]pdØv

\∂mbn XpS® _o°-dn¬ Hcp sFkv IjWw hbv°p-I. Aev]-k-abw Ign™v
_o°-dns‚ ]pdw-`mKw ]cn-tim-[n-°q. F¥mWv ImWp-∂Xv?

hmbp-hnse GXp LS-I-Øns‚ km∂n-[y-amWv CXn\p Imc-Ww?

aen-\-hmbp

N∏p-N-h-dp-Iƒ IØn-°p-tºmƒ Nne hmX-I-ßfpw IcnbpsSbpw IØmØ Ah-injvS-
ßfpsSbpw sNdp-I-Wn-I-I-fpw hmbp-hn¬ Ie-cp-∂p. B hmbp izkn-°p-∂Xv Nne
{]bm-k-ßƒ D≠m-°p-∂p. CXp-t]mse a‰p LS-I-ßƒ Ie¿∂v hmbp a-en-\-am-hp∂
kml-N-cy-ßƒ GsX√mw?

$ IoS-\m-in-\n-Iƒ Xfn- -°p-tºmƒ

$ ...................................................................

$ ...................................................................

$ ...................................................................

a\p-jys‚ {]h¿Ø-\-ßƒ aqew ]e- ]p-Xnb LS-I-ßfpw A¥-co-£-ØnseØp∂
kµ¿`-ßƒ N¿®- sN-bvX-t√m. CXp a\p-jy-\p am{X-a√ a‰v Poh-Pm-e-ßƒ°pw `qan-
°p-X-s∂bpw {]iv\-ß-fp-≠m-°p-∂p. AXp-t]mse A¥-co-£-Ønse kzm`m-hnI LS-
I-ß-fn¬ Nne-Xns‚ Afhv IqSp-∂Xv A¥-co-£-L-S-\sb {]Xn-Iq-e-ambn _m[n-°p-
∂p. Xmsg-s°m-SpØncn-°p∂ kml-N-cy-ßƒ {i≤n-°q.

$ I¬°-cn-bp-sSbpw s]t{Sm-fn-b-Øn-s‚bpw D]-tbmKw aqew hyh-km-b-im-e-Iƒ
h≥tXm-Xn¬ Im¿_-¨ssU HmIvsskUv ]pdØp hnSp-∂p.

$ h≥tXm-Xn¬ \S-°p∂ h\-\-io-I-cWw aqew kky-k-ºØv Ipd-™p-h-cp∂p.

F¥p tZmj-^-e-ß-fmWv Ch krjvSn-°p-I?
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izk\w t]mep≈ Poh¬{]h¿Ø-\-ß-ƒ A√msX a\p-jys‚ at‰-sX√mw {]h¿Ø-
\-ßƒ A¥-co-£-Øn¬ Im¿_¨ssU HmIvssk-Uns‚ Afhv h¿[n-°m≥ Imc-W-
am-hp-∂p≠v?

hyh-km-b-im-e-I-fn¬ \n∂pw hoSp-I-fn¬ \n∂pw Im¿_¨ssU HmIvsskUv t]mse
a‰p ]e hmX-I-ßfpw A¥-co-£-Øn¬ FØp-∂p-≠v. CXpw A¥-co-£-L-S-\-bn¬
am‰w hcp-Øp-∂p.

lcn-X-Kr-l-{]-`mhw (Green House Effect)
DjvW-ta-J-e-bn¬ am{Xw ImW-s∏-Sp∂ kky-ßsf XWp∏p cmPy-ß-fn¬ hf¿Øm-
\mbn D]-tbm-Kn-°p∂ \n¿an-Xn-bmWv lcn-X-Kr-lw (green house). Npa-cp-Iƒ°pw
ta¬°q-cbv°pw Nn√v (glass) D]-tbm-Kn-°p∂p F∂-Xm-Wn-Xns‚ khn-ti-j-X. Nn√n-
eqsS kqcy-{]-Imiw AI-Øp-I-S-°p-a-t√m. kqcy-In-c-W-ß-tf‰v AIw apgp-h≥ NqSm-
Ip-∂p. NqSp≈ hkvXp-°-fn¬\n∂v Xm]-c-ivan-Iƒ {]k-cn-°p-sa-∂Xv (Nq-S-Sn-°p-I)
\nßƒ°v A\p-`-h-ap-≈-Xm-W-t√m. Xm]-c-ivan-Iƒ°v Nn√n-eqsS ]pd-Øp-I-S-°m-\m-
hn-√-. Aßs\ kqcy-In-c-W-ß-fnse Du¿Pw AI-Øp-Ip-Sp-ßpw. {ItaW AI-Øv -
NqSv h¿[n-°p-Ibpw DjvW-ta-J-e-bn-ep-≈-Xp-t]m-ep≈ Hcp A¥-co£w sNSn-Iƒ°p-
In-´p-Ibpw sNøpw. CXn-s\-bmWv lcn-X-Krl{]`mhw F∂p ]d-bp-∂Xv.

Nn√ns\t∏mse Xs∂ {]Im-i-sØ -I-S-Øn-hn-Sp-Ibpw Xm]-c-ivan-Isf XS-bp-Ibpw
sNøp∂ kz`mhw Im¿_¨ssU HmIvssk-Uv, satYbv≥ XpS-ßnb Nne hmX-I-
ßƒ°pw D≠v. CØcw hmX-I-ßsf lcn-X-Krl hmX-I-ßƒ F∂p ]d-bp-∂p. Ch-
bpsS km∂n[yw aqe-amWv ̀ qan-bpsS A¥-co-£-Øn¬ NqSv \ne-\n¬°p-∂-Xv. F∂m¬
Ch-bpsS Afhv IqSn-bm¬ A¥-co-£-Øns‚ Xm]-\ne AXn-\-\p-k-cn®p IqSpw.
CXn\v BtKm-f-Xm-]\w (global warming) F∂p-]-d-bp-∂p. CXv h≥ {]Ir-Xn-t£m-`-
ßƒ°pw Imem-h-ÿm-am-‰-ßƒ°pw Imc-W-am-Ipw.
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Hmtkm¨ Zn\w ˛ Fs‚ kvIqfn¬

\nß-fpsS kvIqfn¬ Hmtkm¨ Zn\m-N-c-W-hp-ambn
_‘-s∏´v \S-Øm-hp∂ {]h¿Ø-\-ßƒ Fs¥-
√mw?

$ eLp-teJ Xøm-dm-°¬.

$

$

Iq´p-Im-cp-ambn tN¿∂v {]h¿Ø\ ]≤-Xn-Iƒ
Bkq-{XWw sNøq.

Hmtkm¨ \ΩpsS
c£m-I-hNw
kwc-£n°mw
\mtf-°m-bv.

s]mSn ]dØn

A¥-co-£-a-en-\o-I-cWw sIm≠v D-
≠m-Ip∂ Nne ]mcn-ÿn-XnI {]iv\-
ßƒ I≠-t√m. CXp \ΩpsS Btcm-
KysØ _m[n-°p-∂pt≠m?

Hmtkm¨ timjWw (Ozone Depletion)
`qan-bpsS A¥-co-£-Øn¬ hfsc Ipd™ Af-hnep≈- hm-X-I-amWv Hmtkm¨.
GXm≠v  20 apX¬ 25 hsc Intem-ao-‰¿ Dbc-Øn-emWv CXv IqSp-X-embn ImWp-
∂-Xv. kqcy-\n¬ \n∂p- h-cp∂ A]-I-S-I-c-amb Nne Aƒ{Sm-h-b-e‰v civan-Isf
Hmtkm¨ ]mfn BKn-cWw sNøp-∂p. Aßs\ Ah ̀ qan-bn-se-ØmsX ̀ qansb
kwc-£n-°p-∂p. F∂m¬ t¢mtdm-^vfq-tdm-Im¿_-Wp-Iƒ (kn.F-^v.-kn), ss\{S-
Ps‚ HmIvssk-Up-Iƒ F∂nh A¥-co-£-Ønse D]-cn-a-WvU-e-Øn-se-Øp-∂Xv
Hmtkm¨ ]mfn-bpsS timj-W-Øn\v Imc-W-am-hp-∂p. kn.F-^v.kn hnL-Sn-®p-
≠m-hp∂ t¢mdn≥ Hmtkm¨ ]mfnsb \in-∏n-°p-∂p. d{^n-P-td-‰¿, Fb¿I-≠o-
j-W¿, kpK-‘ kvt{]Iƒ F∂n-h-bn-¬ kn.F-^v.kn D]-tbm-Kn-°p-∂p. d{^nPtd-
‰-dn-epw, Fb¿I-≠o-j-W-dp-I-fnepw Xmc-X-tay\ A]--ISw Ipd™ hmX-I-ßƒ
kn.-F-^v.kn °v ]Icw D]-tbm-Kn®p XpS-ßn-bn-´p-≠v. Hmtkm¨ ]mfn-bpsS {]m[m-
\y-sØ-°p-dn®pw CXns‚ timjWw aqe-ap-≠m-Ip∂ {]iv\-ß-sf-°p-dn®pw P\-
ßsf t_m[-h¬°-cn-°m-\mbn F√m -h¿jhpw sk]vXw-_¿ 16 temI Hmtkm¨
Zn\-ambn BN-cn-°p-∂p.
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izmk-tIm-i-am-XrI \n¿an°mw

hmbp AI-tØ-s°-Sp-°p-tºmgpw
(D—zm-kw) ]pd-tØ-°p-hn-Sp-tºmgpw
(\nizm-kw) izmk-tIm-i-Øns‚
kt¶mN hnIm-k-ßƒ Fß-s\-bm-
bn -cn°pw? izmk-tIm-i-am -XrI
\n¿an®v ]cn-tim-[n-°q.

hen®p sI´nb _eqWns‚ a[y-
`mKw ]Xps° Xmtgm´p hen°q.
Syq_n¬ Dd-∏n® _eq-Wp-Iƒ°v
F¥p-am-‰-amWv ImWp-∂Xv?

CØ-c-Øn¬ izkn-°m≥ {]bm-k-a-\p-`-h-s∏-Sp∂ a‰p kml-N-cy-ßƒ Is≠-Øq.

$

$

aen-\-hmbp izkn-°p-tºmƒ hmbp-hn-s\m∏w amen-\y-ßfpw izk-\m-h-b-h-ß-fn¬ FØp-
∂p. CXv izk-\m-h-b-h-ßsf tZmj-I-c-ambn _m[n-°p∂p.

izk\ {]{In-b-bn¬ ]s¶-Sp-°p∂ Ah-b-h-ßƒ GsXm-s°-bm-Wv?

$

$

izk\-hy-hÿ (Respiratory System)

izmk-\mfw
izmk-tImiw

lrZbw

Ub{^w

[a\n
knc

izk\w
aq°n-eqsS AI-Øp-I-S-°p∂ hmbp
izmk-\m-f-Øn-eqsS izmk-tIm-i-Øn-\-
IsØ sNdp hmbp-AdI-fn¬ (alveoli)
FØp-∂p. ChnsS h®v hmbp-hnse
HmIvkn-P≥ c‡-°p-g-ep-I-fn-te°pw c‡-
Ønse Im¿_¨ssU HmIvsskUv
hmbp-hn-te°pw Ie-cp-∂p. Cu hmbp-
hns\ izmk-tImiw ]pd¥≈p-∂p. AI-
tØ-s°-Sp-°p∂ hmbp-hn-ep≈ HmIvkn-
Ps‚ sNdn-sbmcp`mKw am{Xta icocw
D]-tbm-Kn-°p-∂p-≈q.

Hcp πmÃnIv Ip∏n ]IpXn sh®v
apdn-°p-I. AS-∏n¬ Zzmc-ap-≠m°n
'Y' Syq_v IS-Øp-I. 'Y' Syq_ns‚
c≠v A{K-ß-fn¬ Nn{X-Øn¬
ImWn -® n -c n -°p -∂ -Xp -t]mse
_eq¨ sI´p-I. Ip∏n-bpsS Xpd-
∂-`mKw _eq¨ hen®p sI´n
ASbv-°p-I.

\n¿an-°p-∂-hn[w
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D—zm-khpw \nizm-khpw

$ \nizm-khmbp-hn¬ Im¿_-¨ssU HmIvssk-Uns‚ Afhv IqSm≥ Imc-W-sa¥v?

$ \nizm-k-hm-bp-hn¬ HmIvkn-Ps‚ Afhv Ipd-bm≥ Imc-W-sa¥v?

$ D—zm-k-hm-bphnepw \nizm-k-hm-bphnepw am‰-an-√mØ LSIw GXmWv? F¥p-
sIm≠v?

]´nI ]cn-tim-[n®v Is≠-Ø¬ imkv{X-]p-kvX-I-Øn¬ tcJs∏Sp-Øq.

IqSp-X¬ thK-Øn¬ izkn-t°-≠n-h-cp∂ a‰p kµ¿`-ßƒ ]d-bm-tam?

$

$

$

LSIw D—zm-k-hm-bp-hn¬ \nizmkhmbp-hn¬

HmIvkn-P≥ 21 % 18 %

ss\{S-P≥ 78 % 78 %

Im¿_¨ssU HmIvsskUv 0.04 % 3 %

Pemwiw Ipdhv IqSp-X¬

izmk-tIm-i-ß-fn-te°v hmbp -{]-th-in-°p-∂Xpw ]pd-Øp- t]m-hp-∂-Xpw Fß-s\-bm-
bn-cn-°pw F∂v izk-\-hy-h-ÿ-bpsS Nn{Xw ]cn-tim-[n®pw ]co-£-W-Øns‚ ASn-
ÿm-\-Ønepw hni-Zo-I-cn-°q.

HmSn h∂m¬

izk\thKw F√m-bvt∏mgpw Hcp-t]msebmtWm? km[m-cW Hcp an\n-‰n¬ F{X XhW
izkn-°p-∂p≠v F∂v FÆn t\m°q. {Ku≠n¬ ct≠m aqt∂m an\n‰v HmSn-h-∂-tijw
izk-\-\n-c°v ho≠pw ]cn-tim-[n°q. hyXym-k-apt≠m?

izk\-\n-c°v (Hcp an\n‰n¬)

InX∏v
imco-cnI {]h¿Ø-\-ßƒ°mh-iy-amb Du¿Pw
D¬]m-Zn-∏n-°p-∂-Xn\v HmIvkn-P≥ Bh-iy-am-Wv.
IqSp-X¬ {ia-I-c-amb {]h¿Ø-\-ßƒ°v IqSp-
X¬ Du¿Pw Bh-iy-am-bn-h-cp-∂p. At∏mƒ
IqSp-X¬ thK-Øn¬ izkn-°p-∂p.

HmSp-∂-Xn\v apºv HmSn-h-∂ -tijw
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izk\w ]e-hn[w
aÆnc hmX-I-hn-\n-abw \S-Øp-∂Xv Xz°n-eq-sS-bm-Wv.
a’yw sNIn-f-∏q-°-fn-eqsS (gills) izkn-°p-∂p. Xhf
sh≈-Øn-em-bn-cn-°p-tºmƒ Xz°n--eq-sSbpw (skin) Ic-
bn-embn-cn-°p-tºmƒ izmk-tIm-i-Øn--eq-sSbpw izkn-
°p∂p. F´p-Im-en-bpsS izk-\m-h-b-h-amWv _p°v ewKv
(book lungs).

F√m P¥p-°fpw izkn-°p-∂Xv Htc coXn-bn-emtWm?

]pI-h-en-°p-tºmƒ

\ΩpsS izmk-tIm-i-ßƒ hfsc arZpe-am-Wv. AXp kwc-£n-t°-≠Xv AXym-h-iy-am-
Wv. AXn-\p≈ kwhn-[m-\-ßƒ ico-c-Øn-ep-≠v. AI-tØ-s°-Sp-°p∂ hmbp-hnse
s]mSn-]-S-e-ßsf aq°n-\-I-sØ tcm-a-ßƒ Acn-°p∂p. s]mSn-]-S-e-ßƒ \nd™ hmbp
izkn-°p-∂Xpw aen\hmbp izkn-°p-∂Xpw ]e BtcmKy{]iv\-ßfpw D≠m-°p-∂p.

s]mXp-ÿ-eØv ]pI-hen \ntcm-[n-®p
Xncp: _kvÃm‚ v, Bip-]-{Xn, sdbn¬th-tÃ-j≥

XpS-ßnb s]mXp-ÿ-e-ß-fn¬ ]pI-hen \ntcm-[n-

®p-sIm≠v k¿°m¿ DØ-c-hm-bn.

_p°v ewKv.

s]mXp-ÿ-eßfn¬ ]pI-hen- \ntcm-[n-t°-≠-Xns‚ Bh-iy-sa¥v?

]pIh-en-°p-∂Xp sIm≠p≈ Btcm-Ky-{]-iv\-ßƒ Fs¥-√mw?
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\ΩpsS hmbp

hmbp aen-\o-I-c-W-Øn\v \mw Xs∂bt√ -DØ-
c-hm-ZnIƒ? hml-\-ß-fpsS FÆ-Øn¬ D≠mb
h¿[\hv \ΩpsS \K-c-ß-fn¬ h≥tXm-Xn-ep≈
hmbp aen-\o-I-c-W-Øn\v Imc-W-am-bn. {Sm^nIv
\nb-{¥n-°p∂ DtZym-K-ÿ¿ amkvIv [cn-°p-
∂Xv izkn-°p∂ hmbp-hnse Jc-am-en-\y-ßsf
Hgn-hm-°m-\m-Wv. hmbp aen-\-am-Ip-∂Xv \nb-
{¥n-°m≥ Ign-bp-∂n-s√-¶n¬ ip≤-hmbp C√m-
Xm-Ip∂ Hc-hÿ D≠m-tb-°mw.

\nß-fpsS {]tZ-iØv hmbp -a-en-\-am-hp∂ kml-N-cy-ßƒ Dt≠m?

hmbp amen-\y-ap-‡-am-°m≥ \ap°v Fs¥ms° sNøm≥ Ignbpw?

$

$

$

kvIqfn-sebpw ]cn-k-c-sØbpw hmbp amen-\y-ap-‡-am-°m≥ Bh-iy-amb {]h¿Ø-\-
]-≤-Xn-Iƒ Bkq-{XWw sNbvXv \S-∏m-°q.

]pI-hen°p-∂-Xp-sIm-≠pw aen-\-hmbp izkn-°p-∂XpsIm≠pw D-≠m-hp∂ Btcm-Ky-
{]iv\-ßsf°pdn®v hnhcw tiJ-cn-°q.

tUmIvS¿

BtcmKy {]h¿Ø-I¿

BtcmKy hIp-∏v˛
eLp-te-JIƒ

BtcmKy amkn-I-Iƒ

\nt°m-´n≥
]pI-bn-e-bn¬ \nt°m-´n≥ F∂ cmk-hkvXp
AS-ßn-bn-cn-°p-∂p. Akp-J-I-c-amb K‘-
amWv CXn-\p-≈-Xv. \nt°m-´n≥ \mUo-hyq-
lsØ DtØ-Pn-∏n-°p-∂-Xn-\m¬ ]pI-h-en-
°m¿°v Xm¬Im-entImt∑jw e`n°p-∂p.
]t£ izmk-tIm-i-Øn-s‚bpw samØw
\mUo-hyq-l-Øn-s‚bpw {]h¿Ø\w XI-cm-
dn-em-°m≥ \nt°m-´n\p Ign-bpw. ]pI-bn-e-
bpsS XpS¿®-bmb D]-tbmKw Iym≥k-dn\v
Imc-W-am-Ip-∂p. ]≠p apXte IoS-\m-in-\n-
bmbn ]pI-bn-e°-jmbw D]-tbm-Kn-®p-t]m-cp-
∂p F∂Xv ]p-I-bn-e-bn¬ hnjmwiw Ds≠-
∂p-≈-Xn\v sXfn-ht√.

FhnsS \ns∂√mw
Adnbmw?
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CØcØnep≈ t]mÃ-dp-Iƒ \nßƒ Fhn-sS-sb¶nepw I≠n-´pt≠m?

c‡-Zm\w Poh-Zm-\-am-sW∂v ]d-bp-∂-sX-¥p-sIm≠mWv?

c‡w -Zm\w sNtø-≠n-h-cp∂ kµ¿`-ßƒ GsX√mw?

\nß-fpsS c‡-{Kq∏v GXm-sW∂v Adn-bmtam? Iq´p-Im-cpsS c‡-{Kq-∏p-Iƒ GsXm
-s-°-bm-sW∂v At\z-jn-®-dnbq.

c‡-w Zm\w sNtø-≠n-h-cp∂ kµ¿`-ßƒ

c‡-Zm\w
Btcm-Ky-ap≈ Hcm-fpsS ico-c-Øn¬ \n∂v  6 amk-Øn-sem-cn-°¬ c‡w
Zm\w sNømw. Zm\w sImSpØ c‡w ioXo-I-cn®v ªUv _m¶n¬ kq£n-
°p-∂p. F√m-h-cpsSbpw c‡w F√m-h¿°pw tbmPn-°n-√. c‡-Ønse
Nne LS-I-ß-fn-ep≈ hyXy-mk-amWv CXn-\v -Im-c-Ww. CXns‚ ASn-ÿm-\-
Øn¬ c‡sØ ]e {Kq∏p-I-fm°n Xncn-®n-´p-≠v.

c‡w (Blood)
πmkva F∂ {ZmhIw, c‡tImi-ßfmb Nph∂
c‡tIm-i-ßƒ, shfpØ c‡tImi-ßƒ, tπ‰ve-
‰p-Iƒ F∂nhbmWv c‡-Ønse apJy LS-I-ßƒ.
c‡w Pohs‚ \ne-\n¬]n\v AXym-h-iy-am-Wv. Btcm-
Ky-ap≈ Hcm-fpsS ico-c-Øn¬ 5˛6 en‰¿ hsc c‡w
ImWpw. hy‡n-bpsS Xq°hpw hep-∏hpw A\p-k-
cn®v Cu Af-hn¬ hyXymkw hcmw. c‡-Øn\v
Nph∏p\ndw \¬Ip-∂Xv lotam-t•m-_n≥ F∂
t{]m´o\ns‚ km∂n-[y-am-Wv. CXnse Hcp apJyLS-I-
amWv Ccp-ºv. ico-c-tIm-i-ß-fn-te°v Bh-iy-amb t]mj-I-ßfpw HmIvkn-P\pw hln-
®p-sIm≠p t]mIp-∂Xv c‡amWv.

Nph-∂-c-‡tImi-ßƒ

shfpØ-c-‡tImi-ßƒ

tπ‰ve‰pIƒ

πmkva

c‡-Zm\w Poh-Zm\w!
c‡w Zm\w sNøq,

Aaq-ey-amb Poh≥ c£n-°q.

lrZ-bw an-Sn-°p-tºmƒ5
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ico-c-Øns‚ F√m `mKØpw c‡w FØp-∂-Xn\v GsX√mw
Ah-b-h-ß-fmWv klm-bn-°p-∂Xv?

c‡-°p-g-ep-Iƒ ImWmw

\nß-fpsS apjvSn Npcp´n _e-ambn ]nSn-°p-I. ssI∏-ØnbpsS
]pdw \nco-£n-°q. F¥p ImWp∂p?

Iq´p-Im-cs‚ I¨t]m-f -hn-S¿Øn XmgsØ I¨t]m-f-bv°p-
≈n¬ t\m°q. c‡-°p-g-ep-Iƒ ImWp-∂pt≠m? t\csØ I≠-
Xn¬ \n∂v Fs¥¶nepw hyXym-k-apt≠m?

\nß-fpsS Iogv®p≠v hnS¿Øn IÆm-Sn-bn¬ t\m°q.

\nßƒ \nco-£n® hnhn[ c‡-°p-g-ep-I-fpsS \ndw, hep-∏w
F∂nh Hcp-t]m-se-bmtWm?

\nßƒ I≠ hyXym-k-ßƒ tcJs∏Sp-Øq.

c‡-°p-g-ep-Iƒ
lrZ-b-Øn¬ \n∂v ico-c-Øns‚ F√m `mK-ß-fn-te°pw c‡w
hln-®p-sIm-≠p-t]m-Ip∂ c‡-°p-g-ep-I-fmWv [a-\n-Iƒ (arteries).
ico-c-Øns‚ hnhn[ `mK-ß-fn¬ \n∂v lrZ-b-Øn-te°v c‡w
sIm≠p-h-cp∂ Ipg-ep-I-fmWv knc-Iƒ (veins). [a-\n-Isfbpw
knc-Isfbpw XΩn¬ _‘n-∏n-°p∂ kq£va c‡-°p-g-ep-I-fmWv
teman-I-Iƒ (capillaries). lrZ-bw, c‡-°p-g-ep-Iƒ, c‡w F∂nh
Dƒs∏´ Ah-bh hyh-ÿ-bmWv c‡-]-cy-b\ hyh-ÿ (circulatory
system).
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ico-c-Øns‚ at‰sX√mw `mK-ß-fn¬ CXp-t]mse anSn∏v A\p-`-h-s∏-Sp-∂p≠v?

sÃX-kvtIm∏v D]-tbm-Kn®v Iq´p-Im-cpsS lrZ-b-an-Sn∏v ]cn-tim-[n-°-q. Hcp an\n-´n¬
F{X- X-hW lrZbanSn-°p∂p?

lrZb-Øns‚ Xmfw

tUmIvS¿am¿ tcmKn-I-fpsS ssI ]nSn®p ]cn-tim-[n-
°p-∂Xv F¥n-\mWv?

Nn{X -Øn¬ ImWp∂Xp -t]mse Iq´p -Imcs‚
ssItbm, kz¥w ssItbm ]nSn-®p t\m°q. \nßƒ°v
F¥v A\p-`-h-s∏-Sp∂p?

sÃX-kvtIm∏v (Stethoscope)
ico-c-Øns‚ hnhn[ `mK-ß-fn-te°v c‡w ]ºv sNøp-∂Xv lrZ-b-am-
Wv. lrZbw kt¶m-Nn-°p-Ibpw hnI-kn-°p-Ibpw sNøp-∂-XmWv lrZ-
b-kv]-µ-\w (heart beat). lrZ-b-kv]-µ\w Af-°p-∂-Xn\v D]-tbm-Kn-°p∂
D]-I-c-WamWv sÃX-kvtIm∏v. tcmKnbpsS ico-c-`m-K-ß-fn¬ sÃX-
kvtIm∏v h®v sÃX-kvtIm-∏nse "Ub{^Øns‚' Iº\ØneqsS lrZ-
b-kv]-µ\Øns‚ kz`mhw tUmIvS¿ Xncn-®-dn--bp-∂p.

 Y Syq_v

πmÃnIv
Syq_v

πmÃnIv Syq_v

Ub{^w

πmÃnIv Syq_v, ^W¬, _eq¨, Y-Syq_v F∂nh D]-tbm-
Kn®v  Hcp sÃX-kvtIm∏v \n¿an-°mtam?- Cu sÃX-kvtIm∏v
D]-tbm-Kn®v ho´nse AwK-ß-fpsS lrZ-b-an-Sn∏v ]cn-tim-[n°q.

lrZbw

ico-c-Ønse G‰hpw {][m-\-s∏´ Hch-b-h-amWv lrZ-bw.
\ΩpsS lrZ-b-Øns‚ {]h¿Ø\w \ne-®p-t]m-bm¬ F¥p -
kw-`-hn°pw?

lrZ-b-Øns‚ {]h¿Ø-\-sØ-∏‰n F\n°v
a\- n-emb Imcy-ßƒ.
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hdp-°p-tºmƒ

Hcp IjWw Nn]vkv Cu¿°n-en¬ IpØn- FSpØv sa-gp-Ip-Xncn \mf-Øn¬ ImWn-
°pI. \nßƒ F¥p ImWp-∂p?

FÆ-bn¬ hdpØ a‰v hkvXp-°ƒ D]-tbm-Kn®v Cu ]co-£Ww Bh¿Øn-°-q.

FÆ-bn¬ hdpØ Blmcw Aan-X-ambn D]-tbm-Kn-°p- -∂-h-tcmSv F\n°p ]d-bm-\p≈Xv:

amen-\y-ßƒ

ico-c-Øns‚ hnhn[ `mK-ß-fn-te°v HmIvkn-P\pw t]mjI-X-∑m-{X-Ifpw FØn-°p-
∂-Xn¬ c‡w apJy]¶v hln-°p-∂p. imco-cnI {]h¿Ø-\-ß-fpsS ^e-ambn  ico-c-
Øn\v Bh-iyan√mØ Nne hkvXp-°fpw D≠m-Ip-∂p-≠v.  CØ-c-Øn-ep≈ ]e hkvXp-
°-sfbpw hln®p sIm≠pt]mIp-∂Xpw c‡-am-Wv.

\ΩpsS amdn-h-cp∂ Blm-c-coXn lrZ-b-Øns‚ Btcm-KysØ tZmj-I-c-ambn _m[n-
°p-∂pt≠m? N¿®-bn-eqsS Is≠-Øq.

lrZ-bm-tcm-Kyhpw
Blm-c-co-Xnbpw

IqSnb Af-hn¬ sImgp∏v D≈ Blm-c-]-Zm¿Y-ßƒ ÿnc-
ambn D]-tbm-Kn-°p-∂-h¿°v lrZ-b-hp-ambn _‘-s∏´ Akp-
J-ßƒ hcm-\p≈ km[yX IqSp-X-em-Wv. sImgp-∏p-I-Wn-I-
Iƒ c‡-°p-g-ens‚ `nØn-bn¬ ASn-bp-∂-Xp-sIm≠v
c‡Øns‚ kpK-a-amb k©mcw XS- -s∏-Sp∂p. lrZ-b-
Øns‚ BtcmKyw \ne-\n¿Øp∂Xn\v sImgp∏p Ipd™
Blm-c-]-Zm¿Y-ßƒ ioe-am-°m\pw ÿnc-ambn hymbmaw
sNøm\pw tUmIvS¿am¿ \n¿tZ-in-°m-dp-≠v. Bh-iy-Øn-e-
[nIw D∏v D]-tbm-Kn-°p-∂-Xpw lrZ-bm-tcm-Ky-Øn\v \√-X-√.
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hr°I-fpsS {]h¿Ø\w XI-cm-dn-em-bm¬ Fs¥√mw imco-cnI {]bm-k-ßƒ D≠mIpw?

hr°

aq{Xm-ibw

aq{Xhmln\n

knc

[a\n

s\t{^m¨

ico-c-Ønse Acn∏
DZ-cm-i-b-Øn¬ \s´-√n\v Ccp-h-i-Ømbn
]b¿a-Wn-bpsS BIr-Xn-bn¬ ImWp∂
Ccp≠ Nph∏v \nd-tØmSv IqSnb Ah-b-h-
amWv hr°-Iƒ. c‡-Øn¬ Ie¿∂ icoc
amen-\y-ßsf hr°-Iƒ Acn®v am‰p-∂p.
CXn\v klm-bn-°p-∂Xv hr°-I-fnse AXn-
kq£vaamb Acn-∏-I-fm-Wv. Cu Acn-∏-Isf
"s\t{^m-Wp-Iƒ' F∂p ]d-bp-∂p. Cßs\
Acn-®p-am-‰s∏Sp∂ amen-\y-ßƒ aq{X-Øn-
eqsS ]pdØp t]mIp-∂p. bqdnb, eh-W-
ßƒ, Pew F∂n-h-bm-Wv aq{X-Ønse LS-
I-ßƒ. {]mb-]q¿Øn-bmb Hcmƒ Hcp Znhkw
icm-icn 1.5 en‰¿ aq{Xw hnk¿Pn-°p-∂p.
aq{X-]-cntim-[-\-bn-eqsS ]e Akp-J-ßfpw
Is≠-Øm≥ Ignbpw.

c‡-Øn¬ \n∂v Cu amen-\y-ßƒ \o°w sNø-s∏-Sp-∂Xv Fß-s\-bmWv?

hr°-I-fpsS {]h¿Ø\w XI-cm-dn-
em-hp-tºmƒ c‡-Ønse amen-\y-
ßsf ]pd-Øp -I-f-bm≥ Ign-bmsX-
h-cp∂p. At∏mƒ {]tXyI D]-I-c-
W-ßƒ (Ir{Xna hr°) D]-tbm-Kn®v
c‡w ip≤o-I-cn-t°≠n hcp∂p
CXmWv Ubm-en-knkv. tcmKn-bpsS
c‡w Cu D]-I-cWØneqsS IS-
Øn-hn´v c‡-Ønse amen-\y-ßƒ
Acn-s®-SpØ tijw ico-c-Øn¬
Xncn®p Ib-‰p-∂p.

Ubm-en-knkv
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hnb¿°p-∂-Xp-sIm≠v \ap-s°-s¥-¶nepw {]tbm-P-\-apt≠m?

Fs‚ ico-c-Ønse Nne Ah-b-h-ßsf Ip-dn®v F\n°p a\- n-em-bXv

aq{X-Øn-eq-sS-b-√msX amen-\y-ßsf ]pdØp If-bm≥ ico-c-Ønse at‰-sX-¶nepw Ah-
b-h-ßƒ {]tbm-P-\-s∏-Sp-∂pt≠m? tcJ-s∏-Sp-Øq.

lrZbw

c‡-°p-g-ep-Iƒ

hr°-Iƒ

Xz°v

Ah-bhw {]h¿Ø\w

hnb¿∏pw Xz°pw
Ifn®p hnb¿Øn-cn-°p∂ \nß-fpsS ico-c-
Øn¬ Imt‰¬°p-tºmƒ XWp∏v A\p-̀ -h-s∏-
Sm-dnt√? imco-cnI {]h¿Ø-\-ßƒ icnbmbn
\S-°m≥ ico-c-Xm-]-\ne ÿnc-ambn \ne-
\n¿tØ≠Xp≠v. icocw hnb¿°p-∂Xpw,
hnb¿∏v Bhn-bmbn t]mIp-∂Xpw ico-c-Xm-]-
\ne ÿnc-ambn \ne-\n¿Øm-\m-Wv. Pew, bqdn-
b, D∏v, a‰v eh-W-ßƒ F∂n-h-bpsS Hcp an{in-
X-amWv hnb¿∏v. ico-c-Ønse amen-\y-ßƒ
hnb¿∏n-eqsS ]pdØp If-bp-∂-Xn¬ Xz°v
Hcp {][m-\ -]¶v hln-°p-∂p. ico-c-Ønse
G‰hpw henb Ah--b-h-amWv Xz°v.
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hr°-I-fpsS Btcm-Ky-Øn\v lrZ-b-Øns‚ Btcm-Ky-Øn\v

Ah-bhw am‰n-h-bv°¬
lrZ-bw, hr°, Icƒ XpS-ßnb imco-cn -Im-h-b-h-ß-fpsS
{]h¿Ø\w XI-cm-dn-em-hp∂Xv ac-W-Øn\v hsc Imc-W-am-
hmw. Nne Ah-k-c-ß-fn¬ Ah-bhw am‰n-h-bv°¬ ikv{X-{Inb-
bn-eqsS am{Xsa tcmKnsb c£-s∏-Sp-Øm-\m-hq. akvXn-jvI-a-
cWw kw`-hn® hy‡n-I-fpsS lrZ-bw, hr°, Icƒ F∂nh
CØcw Bfp-I-fn-te°v am‰n-h-bv°p-∂-Xp-ambn _‘-s∏´
hm¿Ø-Iƒ ]{X-ß-fn¬ hcm-dp-≠-t√m. Xs‚ Ah-b-h-ßƒ
ac-W-tijw CØ-c-Øn¬ D]-tbm-Kn-°p-∂-Xn\v Nne hy‡n-Iƒ
k∂-≤-cm-hm-dp-≠v.

Hcp Poh≥ c£n-°p-∂-Xn-\p-th-≠n-bp≈ al-Ømb {]h¿Ø\w I®-h-S-am°n am‰mtam?
Ah-bh hn¬]-\bpw Ah-b-h-Zm-\hpw XΩn-ep≈ hyXym-ksa¥v?

Ah-bhw am‰n-h-bv°¬ ikv{X-{In-b-bp-ambn _‘-s∏´ hm¿Ø-Ifpw Nn{X-ßfpw ]{X-
am-[y-a-ß-fn¬ hcm-dp-≠t√m? Ah tiJ-cn®v B¬_w Xbm-dm-°q.

lrZ-b-Øns‚bpw hr°-I-fp-sSbpw kpK-a-amb {]h¿Ø-\-Øn\v {i≤n-t°≠ Imcy-
ßƒ Fs¥√mw?



kqcy-{K-l-WsØ°pdn®p≈ ]{X-hm¿Ø- hm-bn-®t√m! F¥p-sIm-≠mWv {Kl-WsØ
Nne¿ `b-s∏-Sp-∂Xv?

{K-lWw Poh-Pm-e-ßƒ°v Fs¥-¶nepw tZmj-ßƒ hcp-Øp-∂pt≠m?

{Kl-W-hp-ambn _‘-s∏´ ]e k¶ev]-ßfpw {]Nm-c-Øn-ep-≠v. \nß-fpsS \m´n¬
CØ-c-Øn-ep≈ Fs¥-¶nepw k¶-ev]-apt≠m?

{Kl-W-k-a-bØv kqcy\v Fs¥-¶nepw kw`-hn-°p-∂pt≠m?

_ƒ_n\v Np‰pw

Cu ]co-£Ww sNbvXp-t\m-°q.

Hcp- h-enb ]¥pw sNdnb ]¥pw _ƒ_pw Nn{X-Øn-te-Xp-t]mse {Iao-I-cn-°p-I. sNdnb
]¥v henb ]¥n-\p-Np‰pw Id°m\pw henb ]¥v _ƒ_n\pNp‰pw Id-°m\pw Ign-
bWw

kqcy-{K-lWw: tIcfw \n›-e-ambn
tImgn-t°mSv: kqcy-{K-lW ka-bØv
tIcfw s]mXpsh \n›-e-am-bn.
hml-\-ßƒ \n¿Øn-bn-´p. `oXn-aqew
Bfp-Iƒ ]pd-Øn-d-ßn-bn-√. tlm -́ep-
Iƒ ]eXpw AS-®n-´p. F∂m¬ Nne
ÿe-ß-fn¬ {KlWw \nco-£n-
°m≥ Bth-i-]q¿hw P\-ßƒ XSn-
®p-Iq-Sn.

\n¿am-W-coXn
50 sk.ao, 20 sk.ao \of-Øn¬ c≠v do∏¿ Ij-W-ßƒ FSp-°pI. henb
do∏¿ t_mƒ´v D]-tbm-Kn®v Ãm‚n¬ Dd-∏n-°p-I. sNdnb do∏¿ henb do∏-
dns‚ A‰Øv t_mƒ´v D]-tbm-Kn®v Dd-∏n-°p-I. Ãm‚n¬ do∏¿ Dd-∏n®
`mKØv _ƒ_v LSn-∏n-°p-I. c≠p do∏-dp-I-fpw Dd-∏n®- `mKØv henb
]¥pw sNdnb do∏-dns‚ as‰ A‰Øv sNdnb ]¥pw Dd-∏n-°pI.

BIm-ihnkva-b-ßƒ6
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_ƒ_v {]Im-in-∏n-°p-I. do∏-dp-Iƒ Id°n sNdnb ]¥v henb  ]¥n\p Np‰pw Nen-
∏n-°q. henb ]¥v _ƒ_n\p Np‰pw Nen-∏n-°q. Ft∏m-gmWv sNdnb ]¥ns‚ \ng¬
henb ]¥n¬ hogp-∂Xv?

kqcy\p Np‰pw

_ƒ_v kqcy-\mbpw hen-b-]¥v `qan-bmbpw sNdnb ]¥v N{µ-\mbpw k¶¬]n-°q.

N{µs‚ \ng¬ `qan-bn¬ ]Xn-°p-∂-sX-t∏m-gm-Wv?

`qan-bn¬ N{µs‚ \ng¬ ]Xn-°p∂ {]tZ-i-Øp≈h¿°v At∏mƒ kqcy-s\ -Im-Wm≥
Ign-bptam? F¥p-sIm≠v?

kqcy-{K-lWw D≠m-hp-∂-sX-ß-s\-sb∂v C\n ]d-bm-a-t√m.

-{K-lW ka-bØv kqcys\ t\m°mtam?
kqcy{Kl-W-k-a-bØv \·t\{X-ßƒ sIm≠v kqcys\
t\m°m≥ ]mSn√ F∂ ]dm-bm-dp -≠v . {Kl-W-k-a -
bsØ∂√ Hcn-°epw kqcys\ t\cn´v t\m°m≥ ]mSn-√.
kqcy-c-ivan-Iƒ°v IÆn-\p-≈n¬ s]m≈-te¬∏n-°m\pw a‰p
XI-cm-dp-Iƒ krjvSn-°m\pw Ign-bpw. km[m-cW ka-b-
ß-fn¬ \ap°v kqcys\ t\cn´v t\m°m\mhn-√. {]Im-i-
Xo-{h-X-aqew IÆv X\nsb AS-bpw. F∂m¬ {KlW ka-bØv kqcys‚ {]`m-a-
fiew N{µ≥ ad-bv°p-∂Xv sIm≠v {]ImiXo{hX Ipd-bp-∂p. AXn-\m¬
kqcys\ t\cn´v t\m°m≥ Ign-bp-∂p. N{µ≥ kqcys‚ {]`m-a-fiew am{Xta

sImtdmW
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ad-bv°p-∂p-≈q. kqcys‚ A¥-co-£-amb sImtdm-W-bn¬
\n∂v At∏mgpw Aƒ{Sm hb-e‰v civan-Ifpw a‰pw `qan-bn-
se-Øp-∂p-≠v. {KlWw Gsdt\cw t\m°n-\n-∂m¬
sImtdm-W-bn¬ \n∂v hcp∂ CØcw civan-Iƒ IÆns\
XI-cm-dn-em-°pw. IqSmsX Ipd™ {]Im-i-Øn¬ \ΩpsS
IÆnse IrjvW-aWn (pupil) IqSp-X¬ hnI-kn-®n-cn-°pw.
Nt{µm-]-cn-X-e-Ønse K¿Ø-ß-fn-eq-sSbpw a‰pw s]s´∂v
]pd-Øp-h-cp∂ kqcy-c-ivan-Iƒ (h-{P-tam-Xn-cw) IÆn¬ s]m≈-te¬∏n-°pw.

Icn-sh-≈-Ønsem NmW-I-sh-≈-Ønsem kqcys‚ {]Xn-_nw_w ]Xn-∏n®v kqcy-{K-
lWw \nco-£n-°m-dp-≠v. Aep-an-\nbw t^mbn¬, FIvkvtd ^nen-anse Idp-Ø-
`mKw F∂nh H∂n-e-[nIw aS-°m-°n-b-Xn-eq-sStbm sh¬UnwKv •mkv D]-tbm-Knt®m
kqcy-{K-lWw \nco-£n-°p-∂-XmWv IqSp-X¬ kpc-£n-Xw.

h-{P-tam-Xn-cw

N{µ-{K-lWw

kqcy≥, `q-an,  N{µ≥ Ch Htc tcJ-bnepw N{µ≥ `qan°pw kqcy\pw CS-bnepw hcp-
tºmƒ BWt√m kqcy-{K-lWap≠m-Ip-∂-Xv.

N{µ-{K-l-Ww D≠m-hp-∂Xv F-ß-s\-bmWv?

kpc-£n-X-ambn kqcy{KlWw \nco-£n-°m≥ Fs¥√mw kwhn-[m-\-ßƒ Hcp°mw?

_ƒ_n\p Np‰pw do∏-dp-Iƒ ho≠pw Id-°n-t\m-°q. henb ]¥ns‚ \ng-en¬ sNdnb
]¥p hcp∂ kµ¿`-ß-fp-t≠m?
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N{µs‚ bm{X
N{µ\v Hcp -X-hW ̀ qansb Np‰m≥ 27 Znh-khpw 8 aWn-°qdpw thWw.
A{Xbpw kabw sIm≠v N{µ≥ Hcp XhW kzbw Xncn-bp-Ibpw
sNøp-∂p.

N{µ≥ Hmtcm XhW `qansb Np‰p-tºmgpw kqcy-{K-lWhpw N{µ-{K-l-Whpw D≠m-th-
≠-Xt√?

Fs‚ Dulw

]co-£-W-ß-fpsSbpw Is≠-Ø-ep-I-fp-sSbpw ASn-ÿm-\-Øn¬ Hmtcm {Kl-W-k-a-
bØpw kqcy≥, N{µ≥, `qan F∂n-h-bpsS ÿm\w Nn{Xo-I-cn-°q. Fßs\ hyXym-k-
s∏-´n-cn-°p-∂p F∂v hni-Zo-I-cn-°q.

kqcy-{K-lWw N{µ-{K-lWw

kqcy-{K-l-Whpw N{µ-{K-l-Whpw Fßs\ hyXym-k-s∏-´n-cn-°p∂p?

N{µ-{K-lWw D≠m-hp∂sXß-s\-sb∂v hni-Zo-I-cn-°q.



53

t•m_pw ]¥pw  Nn{X-Øn¬ ImWp-∂-Xp-t]mse hyXykvX ]Yßfn-eqsS ]cn-{I-
aWw sNøn-∏n®p t\m°q.

Hmtcm XhW N{µ≥ `qansb Np‰p-tºmgpw kqcy≥, N{µ≥, `qan F∂nh Htc tcJ-
bn¬ hcp-∂pt≠m? F¥p-sIm≠v?

]cn-{I-aW]Yw (Orbit)

kqcy\p Np‰p-ap≈ ̀ qan-bpsS ]cn-{I-a-W-]-Yhpw ̀ qan°v Np‰p-
ap≈ N-{µs‚ ]cn-{I-a-W-]-Yhpw Htc Xe-Øn-e-√. `qan-bpsS
]cn-{I-aWXe-Øn¬ \n∂v 5 Un{Kn Ncn-™mWv N{µs‚
]cn-{I-a-WXew. AXp-sIm≠v N{µ≥ Hmtcm XhW ̀ qansb
Np‰p-tºmgpw kqcy-{K-l-Wtam N{µ-{K-l-Wtam D≠m-h-W-
sa-∂n-√.

N{µs‚ ]cn-{I-a-WXew

`qan-bpsS ]cn-{I-a-WXew

N{µ≥`qankqcy≥

_mw•q¿: ̀ qan-bpsS GI D]-{K-lamb N{µs\ ASp-
Ø-dn-bpI F∂ e£y-tØmsS 2008 HIvtSm-_¿ 22\v
C¥y hnt£-]n® _ln-cm-Imi t]S-I-amWv Nm{µ-
bm≥ I. CXv Nt{µm-]-cn-X-e-Øn¬ \n∂v 100 In.an Db-
c-Øn¬ N{µs\ Np‰n-s°m-≠n-cn-°p-∂p. Nmt{µm-]-cn-
X-e-sØ-°p-dn-®p≈ ]e hnh-c-ßfpw Nm{µ-bm-
\n¬\n∂v e`n-®p-Xp-S-ßn. C¥y≥ kvt]kv dnk¿®v
Hm¿K-ss\-tk-j≥ (ISRO) BWv Nm{µ-bm≥ ZuXy-
Øn\v t\XrXzw \¬Ip-∂-Xv.

N{µ≥ C\n C¥y-bp-sS-bpw...

Nm{µ-bm≥ t]SIw
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_ln-cm-Imi Kth-j-W-hp-ambn _‘-s∏´ hm¿Ø-Ifpw Nn{X-ßfpw tiJ-cn®v ]Xn∏v
Xbm-dm-°q.

hm¿Øm-hn-\n-a-b-cw-K-Øp-≠mb IpXn-®p-Nm-´-Øn¬ Ir{Xna D]-{Klßƒ henb ]¶p-
h-ln-®n-´p-≠v. samss_¬ t^m¨, C‚¿s\-‰v, sSen-hn-j≥kwt{]-jWw XpS-ßnbh
F√m-bn-SØpw e`y-am-°p-∂-Xn\v Ir{Xn-tam-]-{K-l-ßƒ {]tbm-P-\-s∏-Sp-Øp-∂p.

D]-{Klw (Satellite)
{Kl-ßsf Np‰p∂ tKmf-ß-fmWv D]-{K-l-ßƒ. `qan°v Hcp
D]-{Klw am{X-sa-bp-≈q. G‰hpw IqSp-X¬ D]-{K-l-ß-fp-
≈Xv hymg-Øn-\m-Wv. Adp-]Ønaq∂v D]-{K-l-ßƒ hymg-Øn-
\p-≠v. _p[\pw ip{I\pw D]-{K-l-ßƒ C√.

BIm-i-tKm-f-ß-sf-°p-dn®pw {]]-©-sØ-°p-dn-®p-sam-s°-bp≈
\ΩpsS Adnhv hep-Xm-bn-s°m-≠n-cn-°p-∂p. CØcw ]T-\-
ßƒ°pw a‰v Bh-iy-ßƒ°p-ambn `qan-°p-Np-‰p-ap≈ {`a-W-]-Y-
Øn-te°v D]IcWßƒ hnt£-]n-°m-dp-≠v. Ch-bmWv Ir{Xn-
tam]{Klßƒ

Ir{Xn-tam-]-{Kl-ßƒ GsX√mw Bh-iy-ßƒ°v {]tbm-P-\-s∏-
Sp-Øp∂p?

$ {]]-©-]-T\w

$

Ir{Xn-tam-]--{K-l-ßƒ
(Artificial Satellite)

1957 HIvtSm-_¿ 4 \mWv BZysØ Ir-{Xn-tam-
]-{Klamb kv]pSv\nIv 1 djy -hn-t£-]n-®Xv. C¥y-
bpsS BZy -Ir-{Xn-tam-]-{Klw Bcy-`´ 1975
F{]n¬ 19 \v hnt£-]n-®p. sF.-F-kv.-B¿.H
(ISRO) BWv C¥y-bpsS _ln-cm-Imi Kth-j-
W-ßƒ°v t\XrXzw \evIp-∂-Xv. ÿnc-amb
_ln-cm-Im-i-hm¿Øm-hn-\n-ab \nebw F∂
e£y-an-´mWv C¥y≥ \mj-W¬ km‰-sse‰v
(INSAT) ]≤-Xn°v cq]w \¬In-b-Xv. C¥y
C≥km‰v ]c-º-c-bn¬s∏´ D]-{K-l-ßƒ hnt£-
]n-®p-h-cp-∂p. hnZy-m`ymk Bh-iy-ßƒ°v am{X-
ambn C¥y -hn-t£-]n® D]-{K-l-amWv FUyp-km‰v
(EDUSAT).
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X’-abw

Nn{Xw \nco-£n-°q. Zqsc-sbm-cn-SØp \S-°p∂ a’cw X’-abw ho´n-en-cp∂v
Sn.hn.-bn¬ ImWp-∂-sX-ß-s\-sb∂v imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

kn·-ep-Iƒ kzoI-cn®v
Xncn-®-bbv-°p-∂p.

Ifn jq´v sNøp-∂p.

jq´v sNbvX `mKßƒ FUn‰v
sNøp∂p. kn·-ep-I-fm°n am‰n
D]{Kl-Øn-te°v Ab-bv°p-∂p.

Unjv B‚n\ hgn FØp∂ kn·-ep-Isf
Nn{X-ßfpw i_vZ-hp-am°n am‰p-∂p.

D]-{K-l-Øn¬ \n∂p≈ kn·-ep-Iƒ
Unjv B‚n\ dnko-h¿ kzoI-cn-°p-∂p.
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ktµ-i-ßƒ ssIam-dp-∂-Xn\v ]≠p -kzo-I-cn-®n-cp∂ am¿§-ßfpw C∂v D]-tbm-Kn-°p∂
am¿K-ßfpw XΩn¬ Fßs\ hyXym-k-s∏-´n-cn-°p-∂p?

C∂v
$ t^m¨ ˛ DSs\ hnhcw

t\cn´dn-bn-°p∂p.

$

$

$

imkv{X-Øns‚ hf¿® \nXy-Po-hn-X-Øn¬
henb am‰-ßƒ hcp-Øn-bn-´p-≠v. AXns‚ ̂ e-
amWv \mw C∂-\p-`-hn-°p∂ ]e- ku-I-cy-ß-
fpw. hnh-c-km-t¶-XnI hnZy-bpsS hf¿® \ΩpsS
Pohn-X-Øn¬ hcp-Ønb am‰-ßƒ Fs¥m-s°-
sb∂v N¿®-sNbvXp Ipdn∏v Xbm-dm-°q.

A∂v
$ sSen{Kmw ̨  aWn-°q-dp-Iƒ°Iw

hnhcw FØn-°p-∂p.

$

$

$

hnh-c-ßƒ thK-Ønepw Ffp-∏-Ønepw tiJ-cn-°p-Ibpw kw`-
cn-°p-Ibpw ssIam-dp-Ibpw sNøp-∂-Xn\v D]-tbm-Kn-°p∂
B[p-\nI kmt¶-XnI hnZy-bmWv hnh-c-km-t¶-XnIhnZy
(sF.Sn). Iºyq-́ -dns‚ I≠p-]n-SnØ-amWv Cu taJ-esb am‰n-
a-dn-®-Xv. Iºyq-́ -dp-Iƒ ]c-kv]cw _‘n-∏n®v hnh-c-ßƒ ssIam-
dp-∂-Xn-\p≈ kwhn-[m\amWv C‚¿s\-‰v. C˛sa-bn¬,
hoUntbm tIm¨^d≥knwKv, Nm‰nwKv XpSßn ]e kuI-cy-
ßfpw CXn-eqsS e`n-°p-∂p. Hcp tcJ-bpsS ]I¿∏v, Nn{X-
ßƒ XpS-ßn-bh hf-sc-s∏-s´∂v as‰m-cn-SØv FØn-°p-∂-
Xn\v ^mIvkv D]-tbm-Kn-°p-∂p. C∂v sF.Sn-bpsS km[y-X-
Iƒ {]tbm-P-\-s∏-Sp-ØmØ taJ-e-Iƒ Cs√-∂p-Xs∂
]dbmw. Hcp apdn-°p-≈n-en-cp-∂p-sIm≠v GXp-hn-h-chpw tiJ-
cn-°p-∂-Xn\pw hfsc Ipd™ ka-b-Øn-\p-≈n¬  ssIam-
dp-∂-Xn\pw C∂p Ign-bp-∂p. temIw Hcp {Kma-ambn Npcpßn
F∂p ]d-bp-∂Xv CXns‚ ASn-ÿm-\-Øn-em-Wv.

hnh-c-km-t¶-XnI hnZy
(Information Technology)


