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tZio-b-Km\w

P\-K-W-a-\- -A-[n-\m-bI Pbtl

`mc-X -̀ m-Ky-hn-[mXm,

]©m-_-kn‘p KpP-dmØ admTm

{ZmhnU DXv°-e- _w-Km,

hn‘y-ln-am-N-e -b-ap\mKwKm,

D—e Pe-[nX-cwKm,

Xh-ip-̀ -\mta PmtK,

Xh-ip` Bin-j -am-tK,

Kmtl Xh- P-b- KmYm

P\-K-W-aw-K-e-Zm-bI Pbtl

`mc-X- `m-Ky-hn-[mXm,

Pb-tl, Pb-tl, Pb-tl,

Pb Pb Pb Pbtl!

{]Xn⁄

C¥y Fs‚ cmPy-am-Wv. F√m C¥y-°mcpw Fs‚

ktlm-Z-co- ktlmZc-∑m-cm-Wv.

Rm≥ Fs‚ cmPysØ kvt\ln -°p∂p;

kºq¿Whpw sshhn-[y-]q¿W-hp-amb AXns‚ ]mc-

º-cy-Øn¬ Rm≥ A`n-am\w  sIm≈p∂p.

Rm≥ Fs‚ amXm-]n-Xm-°-sfbpw Kpcp-°-∑m-scbpw

apXn¿∂-hscbpw _lp-am-\n-°pw.

Rm≥ Fs‚ cmPy-Øn-s‚bpw Fs‚ \m´p-Im-cp-sSbpw

t£a-Øn\pw sFiz-cy-Øn-\pw- th≠n {]bXv\n°pw.
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{]nb-s∏´ Ip´n-Itf,

CXv \nß-fpsS imkv{X-]m-T-]p-kvX-I-am-Wv; imkv{Xm-i-b-ß-fpsS

Db¿∂ ]Sn-Iƒ Ib-dm≥ \nßsf k÷-cm-°p∂ hgn-Im-́ n; Poh-tem-

I-Øn-s‚bpw `uXn-I-tem-I-Øn-s‚bpw D≈-d-I-fn-te°v Hcp hmXn¬.

CXn-eqsS k©-cn-°p-tºmƒ At\Iw \nXy-Po-hnX {]Xn-̀ m-k-ßsf

imkv{X-Øns‚ hnkva-b-ßfmbn ImWmw. ]pØ≥ ]-co-£-W-ß-fp-

sS, D]-I-c-W-\n¿am-W-ß-fpsS BÀm-Z-ßƒ ]¶phbv°mw. ¢mkvap-

dn-°p-≈n¬ N¿®sNbvXv cq]-s∏-Sp-Ønb A`n-{]m-b-ßfpw ]≤-Xn-Ifpw

kaq-l-Øn-te°p hym]n-∏n-°mw.

Cu ]mT-]p-kvX-I-Øn¬ \nßsf DW¿Øp∂ tNmZy-ß-fpw apt∂m v́

t]mtI≠ hgn-I-fpap-≠v. FØn-t®-tc≠ CS-sØ-°p-dn-®p≈ kqN-\-

ItfmsSm∏w kzbw Xocp-am-\-sa-Sp-t°-≠Xpw apt∂-td-≠-Xp-amb

kμ¿ -̀ß-fpw \¬In-bn-cn-°p-∂p.

ssIsb-Øn-∏n-Sn-°p∂ Bi-b-ßƒ°-∏p-d-tØ°v Nne t\m -́ßƒ, Nne

IuXp-I-ßƒ Hmtcm ]mT-̀ m-K-tØm-sSm-∏hpw \¬In-bn-cn°p-∂p. ¢∫v

{]h¿Ø-\-ß-sf°pdn-®p≈ kqN-\-I-fp-≠v. t\cn v́ ImWm\pw Adn-

bm\pw Ign-bmØ hkvXp-X-Iƒ hy‡-am-Ip-∂-Xn\v sF.kn.Sn. km[y-

X-Ifpw D]tbm-K-s∏-Sp-Øp-a-t√m. At\z-jn®pw Is≠-Ønbpw t\Snb

hnh-c-ßƒ ]c-kv]cw N¿® sNbvXv A[ym-]IcpsS klm-b-tØmsS

apt∂m´pt]mImw. \nßƒ e£y-Øn-se-ØpI Xs∂ sNøpw.

kvt\lm-iw-k-I-tfmsS,

tUm.]n.F.^mØna

Ub-d-IvS¿

Fkv.-kn.-C.-B¿.Sn.



inev]-im-e-bn¬ ]s¶-Sp-Ø-h¿

A°m-Z-anIv tImUnt\‰¿

tUm. B≥kn h¿Kokv

dnk¿®v Hm^o-k¿, Fkv.-kn.C.-B¿.Sn.

]mT-]p-kvXIcN\

]n. hm-kp-tZ-h≥
hn.]n.-F.-bp.-]n.-F-kv, hnf-bn¬

Fta-gvk¨ F^v.
Pn.Pn. F®v.-F-kv, Nhd

skdm^n≥ ]n≥ln-tdm
bp.]n.Fkv.F. (dn´.)
Pn.bp.]n.Fkv, sh≈m-¶-√q¿

hn\o-jv -Sn.-hn.
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_m_p -sI.Pn.
_n.B¿.kn, ]me-°mSv

F≥.-sI.- tKm-]m-e≥
F®v.-F-kv.-F. (dn´.)
Pn.Pn.-F-®v.-F-kv.-F-kv, Hm¿°mt´-cn

•mUnkv s]m≥_m-e
F¬.-Fw.-F-kv.-bp.-]n.-F-kv.
tIm´p-t°m-Ww

A_vZp¬\mk¿
amÃ¿ s{Sbv\¿, sF.Sn @ kvIqƒ

Nn{X-Imc-∑m¿

apkvX-Pn-_v C.-kn, Fw.Fw..--C.-Sn.-F-®v.-F-kv, ta¬ap-dn

\ujmZv sh≈-e-t»cn, KW]Xv F.bp.-]n.-Fkv, Ingn-t»-cn

apl-ΩZvjaow hn.F.bp.-]n.-F-kv, Imh-\q¿

temln-Xm-£≥, Akokn _[nchnZym-e-bw, aem∏-dºv

hnP-b-Ip-am¿, Pn.bp.-]n.-F-kv, t\aw

hnZ-Kv[¿

tUm. Fkv. taml\≥
doU¿ & slUv (dn´.), Un]m¿´vsa‚ v Hm^v ^nknIvkv,

bqWn-th-gvkn‰n tImtf-Pv, Xncph\¥]pcw

t]mƒ- ]n.-sF.
Atkm-kn-tb‰v s{]m^-k¿, am¿ C-hm-\n-tbmkv tImtf-Pv

tUm. Aem-hp±o≥ Fw.
{]n≥kn-∏¬ (dn´.), Kh. tImtfPv, Fte-cn-Ø-´v
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Cu ]pkvXIØn¬ kuIcyØn\mbn

Nne ap{ZIƒ D]tbmKn®ncn°p∂p.

A[nIhmb\bv°v (hnebncpØen\v

hnt[bamt°≠Xn√)

Bibhy‡X hcpØp∂Xn\v ICTkm[yX

{][m\ ]T\t\´ßfn¬ s]Sp∂h

hnebncpØmw

XpS¿{]h¿Ø\ßƒ



_m_p ]d-™Xv tI -́t√m. F¥p-sIm-≠m-bn-cn°pw AXn¬ [mcmfw ImbvIƒ D≠m-hm-Xn-cp-∂Xv?

\√ hnfhp e`n-°-W-sa-¶n¬ ]cn-N-cWw am{Xw t]mcm, a‰p ]e -L-S-I-ßfpw ]cnKWn-t°-≠-Xp-

≠v.

$ hf°qdp≈ aÆv

$ A\p-tbm-Py-amb Imem-hÿ

$ \√ hnØp-Ifpw \So¬ hkvXp-°fpw

$

hnØp-KpWw...

Hcp kky-Øn¬\n∂v [mcmfw hnØp-Iƒ e`n-°p-∂p-≠-t√m. F√m hnØp-Ifpw Irjn°v D]-tbm-

Kn-°mtam? ASp-°-f-ap‰Øv apf-®p-h∂ aØ≥ th≠{X Imbv°m-ØXv F¥p-sIm-≠m-bn-cn°pw?

apf-®p-h∂ hnØv KpW-ta-∑-bp-≈-Xm-h-W-sa-∂pt≠m?

aÆn¬ s]m∂p hnf-bn°mw1

F{X BÀm-Z-tØm-sS-bmWv Cu Ip´n-Iƒ Ah-cpsS ]®-°-dn-tØm´w ]cn-

]m-en-°p-∂Xv F∂v t\m°q. Hmtcm sNSnbpw ]q°p-tºmgpw Imbv°p-tºmgpw

Ah-cpsS a\ pw ]q°p-Ibpw Imbv°p-Ibpw sNøp-∂p-≠m-hnt√?

\nß-fpsS kvIqƒ ]®-°-dn-tØm´w \nßƒ Cßs\ ]cn-]m-en-°m-dpt≠m?

F√m-bvt∏mgpw \nßƒ°v \√ hnfhv e`n-°m-dpt≠m?

-ASp-°-f-bpsS

]n∂m-ºp-dØv X\nsb apf® Hcp

aØh≈n ]S-cm≥ Hcpßn\n¬°p-∂p-

≠m-bn-cp-∂p. Rm≥ AXn\v XS-sa-SpØv

hf-an-́ p. \\-bv°p-Ibpw sNbvXp.

\∂mbn ]S¿∂v hf¿s∂-¶nepw ct≠m

aqt∂m ImbvIƒ am{X-amWv

D≠m-b-Xv.
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hnØv tiJ-cn-
°p-∂Xn\p≈

kkyw

a[y-Im-e- ^-e-ß-
fn¬ \n∂v hnØv

FSp-°Ww

Hcp sNSn-bn¬\n∂v hnØp Xnc-s™-Sp-°p-

tºmƒ Fs¥√mw {i≤n-°-Ww?

Nn{X-ßƒ {i≤n-°q. Fs¥√mw hyXym-k-

ßƒ D≠v F∂p ]cn-tim-[n-°q.

$ GXn-emWv Imbv^ew IqSpX¬?

$ tcmK-_m-[-bp≈ sNSn-bn¬ \n∂v

hnØv tiJ-cn-°mtam?

$ Hcp sNSn -bn¬ BZy-ap -≠m-hp∂

ImbvIƒ, CS-bv°p-≠m-hp∂ ImbvIƒ,

Ah-km-\-ap-≠m-hp∂ ImbvIƒ  F∂nh {i≤n-®n-´nt√. GXp ka-b-Øp-≠m-hp∂

ImbvI-fmWv hnsØ-Sp-°m≥ A\p-tbmPyw?

hnØv tiJ-cn-°p-∂ kky-Øn\p≠m-bn-cn-t°≠

KpW-ßƒ Fgp-Xn-t\m-°q.

\nß-fpsS {]tZ-iØv ]e hnf-Ifpw Irjn-sN-øp-

∂p-≠-t√m. GsX-¶nepw ct≠m aqt∂m C\-ß-

fpsS hnØv tiJ-cn-°p-∂Xpw kq£n-®p-h-bv°p-

∂Xpw Fß-s\-sb∂v imkv{X-]pkvX-I-Øn¬

Fgp-Xq.

]mIn apf-∏n-°¬

sh≠, ]b¿ XpS-ßn-b-h-bn¬\n∂v \√ hnØp-Iƒ Xnc-s™-Sp-°m≥ Ffp-∏-am-Wv. F∂m¬

AXnt\°mƒ sNdnb hnØp-I-fp-≈-h-bn¬ \n∂v \√ hnØv Fßs\ Xncs™-Sp°pw?

hnØp ]mIn apf-∏n®v Ah-bn¬ \n∂v anI® ssXIƒ ]dn®p \Sp∂ coXnbmWv hgpX-

\°rjn-bn¬ sNømdp-≈-Xv.

ssXIƒ ]dn®p \Sp-∂-hbv°pw A√m-Ø-hbv°pw IqSp-X¬ DZm-l-c-W-ßƒ Is≠-Ømw.

imkv{X]pkvX-I-Øn¬ XcwXncn-s®-gp-Xq.

X≠v apdn®p\S¬

hnØp apf-®p-≠m-hp∂ kky-ßfpw a‰p `mK-ßƒ apf-®p-≠m-hp∂ kky-ßfpw apºv

]cn-N-b-s∏-´n-´p-≠-t√m.

hnØn¬\n∂v ]pXnb ssXs®-Sn-Iƒ D≠m-Ip-∂-XmWv ssewKnI {]Xyp¬∏mZ\w

(Sexual reproduction). kky-ß-fpsS thcv, X≠v, Ce XpS-ßnb ̀ mK-ß-fn¬\n∂v

]pXnb ssXs®-Sn-Iƒ D≠m-hp∂Xv ImbnI{]P-\\w (Vegetative propagation)
BWv.
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ssewKnI {]Xyp¬∏mZ\w ImbnI{]P-\\w

ac-®o-\n, a[p-c-°n-gßv F∂nh X≠v apdn®p \´m-Wt√m IrjnsNøp-∂-Xv. ssewKnI

{]Xyp¬∏mZ\w hgn-bp-≠m-Ip∂ kky-ßƒ°pw ImbnI{]P-\\w hgn-bp-≠m-Ip∂

kky-ßƒ°pw IqSp-X¬ DZm-l-c-W-ßƒ Is≠-Øq.

km[m-cWambn t]c-bpsS sImºv apdn®p \´mtWm ]pXnb kkyw D≠m-°p-∂Xv?

amXr-k-ky-Øns‚ F√m KpW-ß-fp-ap≈ ]pXnb sNSn D¬∏m-Zn-∏n-°p-∂-Xn\v F¥mWv

am¿Kw?

amXr-k-ky-Øns‚ sImºp-I-fn¬ thcp-Iƒ apf-∏n-®-tijw \´mtem?

Cu {]h¿Ø-\-ßƒ sNbvXpt\m°q.

]Xn-h-bv°¬ (Layering)

$ ssX D¬∏m-Zn-∏n-t°≠ sNSn-bpsS Hcp sImºv Xnc-

s™-Sp-°p-I. sImºv s]≥kn¬ hÆ-ap-≈-Xm-bn-cn-

°-Ww. {][m\ XSn-bn¬\n∂p≈ sImºp-I-fmWv

DØ-aw. sImºn¬ Hcp sk‚nao‰¿ hoXn-bn¬ hfbm-

Ir-Xnbn¬ sXmen sNØnam‰p-I.

$ sXmen sNØn-am-‰nb `mKØv NIn-cn-t®mdpw aÆpw ac-s∏m-

Snbpw tN¿∂ an{inXw sNdnb \\-thmsS h®psI´p-I.

$ t]mfn-Øo≥ jo‰p-sIm≠v s]mXnbp-I. c≠-‰Øpw Nm°p-

\q¬ D]-tbm-Kn®v sI´p-I. Cu¿∏w \ne-\n¿Øm≥ Bh-iy-

amb coXn-bn¬ \\-bv°-Ww.

$ c≠p amk-Øn-\Iw [mcmfw thcp-Iƒ D≠mIpw.

AXn\p-tijw sImºv apdn-s®-SpØv aÆn¬ \Sm-dm-

Ip-∂-Xp-hsc N´n-bn¬ kwc-£n-°-Ww.

\n¿an-s®-SpØ ssX DNn-X-amb ÿeØv \Sp-a-t√m.
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]n®n, ap√, tdmkv, sNº-c-Øn, Iip-am-

hv, kt∏m´ F∂n-h-bn¬ ]Xn-h-bv°¬

^e-{]-Z-am-Wv. aÆn-t\mSv tN¿∂p hf-

cp∂ sImºp-Iƒ aÆn-te°p hf-®p-

h®pw ]Xn-h-bv°m-dp-≠v.

]Xn-h-bv°-ep-ambn _‘-s∏´ Nne hnh-

c-ßƒ {i≤n-°q.

$ an° sNSn-Ifpw ]Xn-h®v hf¿Ømw.

$ hnØv apf®v D≠m-hp∂ sNSn-bpsS A{X Bbp¿ssZ¿Lyw ]Xn-h®v D≠m°p∂

sNSn-Iƒ°v D≠m-bn-cn-°n-√. hep-∏hpw Ipd-hm-bn-cn-°pw.

$ amXr-k-ky-Øns‚ KpWßƒ D≠m-hpw.

$ tcmK-_m-[-bp≈ sNSn-I-fn¬ ]Xn-h-®m¬ ]pXnb sNSnIƒ°pw tcmKw D≠mhpw.

$ hnØv aptJ\ D¬∏m-Zn-∏n-s®-SpØ sNSn-I-tf-°mƒ thK-Øn¬ Ch ]q°p-Ibpw

Imbv°p-Ibpw sNøpw.

$ Npcp-ßnb Ime-b-f-hn¬ IqSp-X¬ ssXIƒ D¬∏m-Zn-∏n-°mw.

$ Xmbvthcp]Sew D≠m-bn-cn-°n-√.

$ IqSp-X¬ ]cn-N-cWw Bh-iy-ambn hcpw.

X∂n-cn-°p∂ hnh-c-ßƒ ]cn-tim-[n®v ]Xn-h-bv°¬ hgn D¬∏m-Zn-∏n-°p∂ sNSn-IfpsS

KpWßfpw tZmjßfpw Fs¥ms°sb∂v imkv{X]pkvX-I-Øn¬ XcwXncn-s®-gp-Xq.

sImºv H´n-°¬ (Grafting)

KpW-ta-∑-bp≈ ssXIƒ D¬∏m-Zn-∏n-°m-

\p≈ as‰mcp am¿K-amWv sImºv H´n-

°¬. ]≠p-ap-X¬ \mw sNbvXp-hcp∂

Hcp coXn -bm -Wv CXv. Htc h¿K-

Øn¬s∏´ kky-ß-fpsS X≠p-Iƒ

]c-kv]cw H´n®p tN¿Øv KpW-ta-∑-

bp≈ kkyw D≠m-°p-∂p. H´n°en-

\p-th≠n Xnc-s™-Sp-°p∂ thtcm-Sp-

Iq-Snb sNSnsb tÃm°v (aqe-Im-fiw)

F∂pw H´n-°p∂ sImºns\ kb¨

(H´p-I-ºv) F∂pw ]dbp∂p.
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\mS≥ amhns‚ ssXbn¬ \oew, a¬tKmh XpS-ßnb C\w amhp-I-fpsS sImºp-Iƒ H´n-

°m-dp-≠v. ChnsS \mS≥ amhns‚ ssX tÃm°pw a¬tKm-h-bpsS sImºv kbWpw BWv.

\ap°v Cu -{]-h¿Ø\w sNbvXp-t\m°mw.

kb-Wnepw tÃm°nepw aq∂c sk‚nao‰¿
\of-Øn¬ Hcp-h-i-Øp-\n∂p sXmen sNØn
\o°p-I.

H´n-t°≠ sImºv hf®v tÃm°n-t\mSv
tN¿Øphbv°p -I. kb-Wn -sebpw
tÃm°n-sebpw apdn-∏m-Sp-Iƒ tN¿Øp-h®v
Nm°p-\q¬ sIm≠v hcn™p sI´p-I.

sagp-Ip-XpWntbm πmÃnIv \mStbm D]-tbm-
Kn®v  \∂mbn s]mXn-bp-I. Hcp amkw Ign-
bp-tºmƒ sI´n-\p- ap-I-fn¬ tÃm°pw sI´n\p-
Xmsg kbWpw ]IpXn apdn-°p-I.

Hcp amkw IqSn Ign-bp-tºmƒ ]q¿W-ambpw
apdn®pam‰p-I. \∂mbn hf-cm≥ XpS-ßp-
tºmƒ A\p-tbm-Py-amb ÿeØv am‰n
\Sm-hp-∂-Xm-Wv. tÃm°n¬\n∂v inJ-c-
ßƒ hf-cp -∂ps≠¶n¬ Ah apdn®p
am‰Ww.

kb-̈
tÃm°v

Hcp \mS≥amhns‚ ssXbn¬ at‰-sX-¶nepw C\w amhns‚ sImºv {Km^v‰v sNbvXv, {]h¿Ø-

\-°pdn∏v imkv{X]pkvX-I-Øn¬ Fgp-Xq.

CXp-t]mse KpW-ta-∑-bp≈ ]pXnb sNSn-Iƒ D¬∏m-Zn-∏n-°m≥ as‰s¥¶nepw am¿Kapt≠m?

apIpfw H´n-°¬ (Budding)
Cu {]h¿Ø-\-Øn¬ Hcp sNSn-bn¬ as‰mcp sNSn-bpsS sImºv H´n-°p-∂-Xn\p ]Icw

apIpf-amWv (Bud) H´n-°p-∂-Xv. Hcp ]qs®-Sn-bn¬ ]e-\ndw ]q°ƒ D≠m-°p-∂-Xn\v
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hnf

C\w H∂v C\w c≠v

IqSp-X¬ Imew \ne-\n¬°p∂p. Ipd®p Imew \ne-\n¬°p∂p.

D¬∏m-Z\w Ipdhv. D¬∏m-Z\w IqSp-X¬.

\ΩpsS aÆn¬ \∂mbn hfcpw. \ΩpsS aÆn¬ s]s´∂p hf-cp-∂n√.

tcmK-{]-Xn-tcm-[-tijn IqSp-X¬. tcmK-{]-Xn-tcm-[-tijn Ipdhv.

Ipd®p ]cn-N-cWw aXn. IqSp-X¬ ]cn-N-cWw thWw.

$ c≠v C\-ß-fp-sSbpw {]tXy-I-X-Iƒ ]cn-tim-[n-°q. c≠n-s‚bpw \√ KpW-ß-fp≈

ssXs®Sn D¬∏m-Zn-∏n-°m≥ GsX√mw am¿K-ßƒ kzoI-cn°mw?

$ GXn\w sNSnsb tÃm°v Bbpw GXn\w sNSnsb kb¨ Bbpw Xnc-s™-Sp°pw?

$ Ch c≠pw tN¿∂p≠m-Ip∂ sNSn°v Fs¥√mw KpW-ßƒ D≠m-bn-cn°pw?

Cu coXn D]-tbm-Kn-°mw. \mS≥ C\-ß-fn¬ a‰v C\-ß-fpsS apIpfßƒ hf¿Øn-sb-

Sp-°p-Ibpw sNømw. apIp-fw H´n-°¬ \S-Øp-∂Xv Fß-s\-bm-sW∂v t\m°q.

$ \√-bn\w sNSn-bn¬\n∂v apIpfw sNØn-

sb-Sp-°pI.

$ apIpfw H´n-°p∂ sNSn-bn¬ T BIr-Xn-bn¬

apdnhv D≠m°n sXmen hnS¿Øn hbv°pI.

$ T BIr-Xn-bnep≈ apdn-hnse sXmen-bn¬

apIpfw XncpInhbv°pI.

$ apIpfw ]pd -Øp -Im -W-Ø-°-hn[w

s]mXn™psI´pI.

$ apIpfw \∂mbn hf-cm≥ XpS-ßn-bm¬

tÃm°ns‚ apIƒ`mKw apdn®pam‰mw.

sh≈ tdmkm-∏q-hp-≠m-Ip∂ sNSn-bn¬ Nph∂

tdmkm∏qhp-≠m-Ip∂ sNSn-bpsS apIpfw H´n-®p-

t\m-°q. \mS≥ C\w tdmkn¬ anI-®-bn-\-Øns‚

apIpfw H´n-°p-I-bp-am-hmw. sNøp∂ {]h¿Ø-\-

ßƒ {Ia-ambn imkv{X ]pkvX-I-Øn¬ Fgp-X-

Ww.

anI® C\w ssXIƒ D¬∏m-Zn-∏n-°p-∂-Xn-\p≈ hnhn[ am¿K-ßƒ ]cn-N-b-s∏-́ -t√m.

Xmsg- sIm-SpØ ]´n-I-bnse hnh-c-ßƒ ]cn-tim-[n®v tNmZy-ßƒ°v DØ-c-sa-gp-Xq.
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  KpW-ßƒ tN¿∂m¬

Htc C\-Øn¬s∏-́ Xpw hyXykvX KpW-ß-fp-≈-Xp-amb kky-ßsf Hcp-an®p tN¿Øv ]pXnb

anI® ssXs®-Sn-I-fp-≠m-°p∂ coXn-I-fm-Wt√m CXp-hsc ]cn-N-b-s∏-́ -Xv. anI® hnØv D¬∏m-

Zn-∏n-°m≥ CXp-t]mse Fs¥√mw am¿Kßfp≠v?

Xmsg-s°m-SpØ Nn{X-ßfpw Ipdn-∏p-Ifpw ]cn-tim-[n-°q.

\ofw IqSnb C\w (Tall)
$ 20˛30 ao‰¿ Db-c-ap-≠mIpw.

$ 6˛10 h¿j-wsIm≠v Imbv^ew e`n°pw.

$ 80˛100 h¿jw-hsc Bbp v.

$ ]®-\n-d-ap≈ tXß.

{][m\ C\-ßƒ: shÃvtImÃv Smƒ,

CuÃvtImÃv Smƒ, e£-Zzo]v Hm¿Un-\dn

\ofw IqSnb C\-ß-fpsSbpw \ofw Ipd™ C\-ß-fpsSbpw KpW-ßfpw tZmj-ßfpw

Is≠Øn Fgp-Xq.

c≠n-\-Øns‚bpw KpW-ßƒ tN¿∂ (Tall x Dwarf) ]pXnb hnØv D¬∏m-Zn-∏n-°m≥ km[n-

®m¬ AXn-s\-s¥√mw khn-ti-j-X-Iƒ D≠m-Imw?

\ofw Ipd™ C\w (Dwarf)
$ 8˛10 ao‰¿ Db-c-ap-≠mIpw.

$ 4˛5 h¿j-Øn-\p-≈n¬ Imbv^ew Xcpw.

$ 30˛35 h¿jw-hsc Bbp v.

$ a™, Hmd-©v, Xhn´v \ndßfnep≈ tXß.

{][m\ C\-ßƒ: Nmh-°mSv Hmd-©v, Nmh-°mSv

{Ko≥, KwK-t_m¥w

Nmh-°mSv Hmd-©v

h¿K-k-¶-cWw (Hybridisation)
Htc h¿K-Øn¬s∏-´Xpw hyXykvX kz`mhkhnt-i-j-X-Iƒ D≈-Xp-amb sNSn-Iƒ

XΩn¬ Ir{Xna ]cm-KWw \SØn ]pXnb hnØp-Iƒ D¬∏m-Zn-∏n-°p∂ coXn-bmWv

h¿K-k-¶-c-Ww. Cß-s\-bp-≠m-hp∂ hnØp-I-fn¬ c≠n-\-Øns‚bpw KpW-ß-fp-≈-

hbpw tZmj-ß-fp-≈-hbpw kΩn-{i-Kp-W-ßƒ D≈-hbpw D≠m-hmw. CXn¬ A\p-Kp-

W-amb hnØp-Iƒ Xnc-s™-Sp-°p-∂p.

Edubuntu - School Resource - "h¿K-k-¶-c-Ww' ImWpI.

shÃvtImÃv Smƒ
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D¬∏m-Z-\-Øn¬ ]pXnb
IpXn-∏p-ambn "{]nb¶'

aÆpØn: D¬∏m-Z-\-Øn¬ ]pXnb
IpXn-∏p-ambn ]mh¬ C\w "{]nb-¶'.
tIcf Im¿jnI k¿h-I-em-im-e-
bmWv Cu C\w hnI-kn-∏n-s®-Sp-
ØXv. tIc-f-Øns‚ kml-N-cy-Øn¬
\∂mbn hf-cp∂ hnØn-\-amWv
"{]nb¶'.

CØcw anI® hnØn-\-ßƒ hnI-kn-∏n-s®Sp°p-∂-Xn-\mbn \nc-h[n Kthj-W-{]-h¿Ø-

\-ßƒ tIc-f-Øn¬ \S-°p-∂p-≠v.

k¶-c-bn\w sXßv

Nne k¶-c-bn\w sXßp-Isf ]cn-N-b-s∏-Smw.

$ N{μ-e£˛e£-Zzo]v Hm¿Un-\dn × Nmh-°mSv Hmd©v (T×D)

$ N{μ-i-¶c˛Nmh-°mSv Hmd©v × shÃvtImÃv tSmƒ (D×T)

$ e£KwK˛e£-Zzo]v Hm¿Un-\dn × KwK-t_m¥w (T×D)

s\√v, ]®-°dn XpS-ßn-b-h-bnepw Cu coXn-bn¬ anI® hnØn-\-ßƒ

D¬∏m-Zn-∏n-s®-Sp-Øn-́ p-≠v. Nne hnØn-\-ßƒ ]cn-N-b-s∏-Smw.

s\√v ]b¿ ]®-ap-fIv sh≠ hgp-X\ X°mfn

]hn-{X, {lkz, teme, amen-I, D÷z-e Inc¨, A¿°, - kqcy, tizX, ap‡n,

A∂-]q¿W `mKy-e-£van Pzmem-ap-Jn A-\m-anI lcn-X A\L

tPymXnI A\p-{Kl k¬°o¿Øn \oena A£b

tPymXnI
k¬°o¿Øn]hn{X

A£bA\p-{Kl\oena

N{μ-i-¶c

Im¿jnI Kth-jWÿm]-\-ßƒ

Im¿jnItaJ-e-bn¬ Fs¥√mw Imcy-ß-fmWv
km[y-am-th-≠Xv?

$ anI® D¬∏m-Z\w

$ thK-Øn¬ hnfhv e`n-°¬

$ tcmK-_m[ C√m-Xn-cn-°¬

$ Ipd™ sNe-hn¬ ]cn-N-cWw

$ anI® hnØv/\So¬hkvXp e`y-am-I¬



ASn-ÿm-\-imkv{Xw VII 15

tIcf Im¿jnI k¿h-I-em-ime

Cu Bh-iy-ßƒ km[y-am-°p-∂-Xn\v th≠n

Im¿jnI Kth-jWÿm]-\-ßƒ {]h¿Øn-

°p-∂p. GsX-¶nepw Im¿jnI Kth-jW-

ÿm]\w \nß-fpsS {]tZ-i-Øpt≠m? CØ-

c-Øn-ep≈ GsX-¶nepw ÿm]\w \nßƒ

kμ¿in-®n-´pt≠m?

\ΩpsS \m´nse Nne Im¿jnI KthjW-

ÿm]-\-ßƒ

$ tIcf Im¿jnIk¿h-I-em-ime (KAU) ˛
a-Æp-Øn, Xr»q¿

$ tI{μ Ing-ßp-hnf Kth-jW tI{μw

(CTCRI) ˛ {ioIm-cyw, Xncp-h-\-¥-]pcw

$ C¥y≥ C≥Ãn-‰yq´v Hm^v kvss]kkv

dnk¿®v (IISR) ˛ tImgn-t°mSv

$ d∫¿ dnk¿®v C≥Ãn-‰yq´v Hm^v C¥y

(RRII) ˛ tIm´bw

Snjyp-Iƒ®¿ (Tissue Culture)
Hcp sNSn-bpsS tImi-Øn¬\nt∂m Hcp Iq´w

tImi-ß-fn¬\nt∂m sNSn-Iƒ hf¿Øn-sb-SpØv

]pXnb Xe-ap-dsb D¬∏m-Zn-∏n°p∂ {]h¿Ø-\-

amWv Snjyp-Iƒ®¿. amXrk-ky-Øns‚ F√m-

Kp-W-ß-fp-ap≈ ssXIƒ Cu kmt¶-XnIhnZy-

bn-eqsS hnI-kn-∏n-s®-Sp-°mw. hmg, Ipcp-ap-f-Iv,

Gew, ss]\m-∏nƒ XpS-ßnb kky-ß-fn¬ Cu

kmt¶-XnIhnZy hnP-b-I-c-ambn D]-tbm-Kn-°p-∂p-

≠v. Hcp sNSn-bn¬ \n∂v AXns‚ khn-ti-j-X-

Iƒ D≈ \qdpI-W-°n\v ssXIƒ D¬∏m-Zn-∏n-

°m-sa-∂-XmWv CXns‚ khn-ti-j-X. et_m-d-´-

dn-bn¬ Snjyp-Iƒ®¿ sNøp-∂-Xns‚ hoUntbm

Zriy-ßƒ e`y-am-Wv. hnhn[ L´-ßƒ \nco-£n-

°p-at√m.

$ tI{μ tXm -́hnf Kth-jWtI{μw (CPCRI) ˛ Imk¿tKmUv

$ tIcf Im¿jnIk¿h-I-em-im-ebpsS {]mtZ-inI KthjWtI{μ-ßƒ

Kth-jWÿm]-\-ßƒ hnI-kn-∏n-s®-SpØ hnØn-\-ßfpw \So¬h-kvXp-°fpw I¿j-I-cn-

te-s°-Øn-°p-∂Xv Irjn-̀ -h≥ aptJ-\-bm-W-t√m. as‰-s¥√mw tkh-\-ß-fmWv Irjn-̀ -h-

\n¬\n∂v e`n-°p-∂Xv? Irjn-̀ -h≥ kμ¿int®m Irjn Hm^o-k-dn¬\n∂v hnh-c-ßƒ tiJ-

cn-t®m dnt∏m¿´v Xbm-dm-°q.

kky-ssh-hn[yw

anI® \So¬hkvXp-°ƒ Xbm-dm-°p-∂-Xn-\p≈ B[p--\nI am¿K-ß-fmWv \mw CXp-hsc

N¿®sNbvX-Xv. hf-°q-dn-√mØ aÆn¬ KpW-ta-∑-bp≈ \So¬hkvXp-°ƒ D]tbmKn-®mepw
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Imcy-amb hnfhv e`n-°-W-sa∂n-√. aÆns‚ KpW-ta-∑-bmWv sNSn-bpsS Btcm-Kyw.

hnf-sh-Sp∏p Ign-™m¬ kkym-h-in-jvS-ßƒ Irjn-bn-S-ß-fn¬ \nt£]n-°p-∂Xp

sIm≠p≈ t\ -́sa¥v?

Hcp kkym-h-injvSw aÆn\v \¬Ip-∂-X-√

as‰mcp kkymh-injvSw \¬Ip-∂-Xv.

sshhn-[y-am¿∂ kkymh-in-jvS-ßƒ F{X-

am{Xw aÆn¬ hoWv Po¿Wn-°p-∂pthm,

A{Xbpw KpW-ta∑ aÆn\v e`n-°pw.

Irjn-bn¬ ]c-am-h[n sshhn[yw Dd-∏m-°p-

∂-Xn\v I¿j-I¿ kzoI-cn-®p-h-cp∂ Nne

coXn-Iƒ {i≤n-°q.

CS-hnf ˛ {][m\ hnf-Iƒ°n-Sbn¬ Ahbv°v tZmjw hcm-Ø- co-Xn--bn¬

IrjnsNøp∂ {lkz-Ime hnf-I-sf-bmWv CS-hnf (Intercrop) F∂p

]dbp∂Xv. aÆns‚ ^e-]pjvSn \ne-\n¿Øm≥ CXp klm-b-I-am-Wv.

$ sXßn≥tXm -́Øn¬ GsX√mw CShnf-Iƒ IrjnsNøm-dp≠v? \nco-£n®v imkv{X-

]p-kvX-I-Øn¬ tcJ-s∏-Sp-Øq.

hnf-]-cybw ˛ Hcp Irjn-°p-tijw AtX Irjn-Xs∂ Bh¿Øn-°msX

as‰m-cp- hnf IrjnsNøp-∂-XmWv hnf-]-cybw (Crop rotation). CS-th-f-Ifn¬

s\¬∏m-S-Øv ]b¿, Dgp∂v XpS-ßnbh IrjnsNømdp-≠v.

$ hyXykvX hnf-Iƒ Irjn-sN-øp-∂Xv aÆns‚ ^e-]p-jvSn-bn¬ Fs¥-¶nepw

h¿[\ D≠m-°p-∂pt≠m?

]b¿h¿K-ßƒ (Leguminous plants)
kky-ß-fpsS hf¿®bv°v Bh-iy-amb Hcp aqe-I-

amWv ss\{S-P≥. A¥-co£ ss\{S-Ps\ t\cn v́ hen-

s®-Sp-°m≥ kky-ßƒ°v Ign-hn-√. Pe-Øn¬ Aen-

™p-tN¿∂ ss\t{S‰v eh-W-ß-fmWv kky-ßƒ

hen-s®-Sp-°p-∂-Xv. F∂m¬ Nne _mIvSo-cn-b-Iƒ°v

A¥-co-£-ss\-{S-Ps\ ss\t{S-‰m°n am‰m≥ Ign-hp-

≠v. CØcw _mIvSo-cn-b-Ifnsem∂mWv ssdtkm-

_nbw. ]b¿, sXm´m-hm-Sn, sImgn-™n¬, apXn-c,

Dgp∂v XpS-ßnb kky-ß-fpsS thcn¬ Ch hkn-®v

A¥-co£ss\{S -Ps\ hen -s®-Sp -°p -∂p. Cu

kkyßƒ \in-°p-tºmƒ kky-t]m-j-I-ßƒ

aÆn¬ tNcp-∂p.
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$ ]b¿h¿KØn¬s∏´ kky-ß-fpsS thcv \nco-£n-°q. thcp-I-fn¬ apg-Iƒ ImWp-∂nt√?

$ ]b¿h¿KØn¬s∏´ kky-ßƒ Irjn-sN-øp-∂-Xp-sIm-≠p≈ t\´-sa¥v?

hnf-]-cn-]m-e\w

hnfhv sa®-s∏-Sp-Øp-∂-Xn\mbn Hcp I¿j-I≥ Nn¥n-°p∂ Imcy-ßƒ t\m°q.

hnfhv Ipd-b-cp-Xv;
\∂mbn cmk-hfw

tN¿°-Ww.

If-Iƒ D≠m-h-cp-Xv;
If-\m-in\n {]tbm-

Kn°mw.

tcmK-ßfpw IoS-
ßfpw D≠m-h-cp-Xv;
IoS-\m-in\n Xfn-

°Ww.

ak-t\m_p ̂ p°p-thm°
ssPh-Irjn K-th-jI≥

P∏m≥

I¿j-Is‚ Xocp-am-\-ßƒ KpWIc-amtWm?

N¿®sNøq.

GXp Xc-Øn-ep≈ Xocp-am-\-amWv I¿jI≥

FSp-t°-≠Xv? {]Ir-Xn°v tIm´w X´m-sX-bp≈

ssPh-Io-S-\m-in-\n-Iƒ (Biopesticides)
]pI-bn-e-°-jmbw: Hcp Intem{Kmw ]pI-bne sNdpIj-W-ß-fm°n 15 en‰¿ sh≈-Øn¬

Hcp Znhkw IpXn¿Øp-h-bv°p-I. CXv Acn--s®-SpØv AXn¬ 100 {Kmw _m¿tkm∏v NoIn-bn´v

Cf°n ebn-∏n-°p-I. ]pI-bne IoS-\m-in\n Xbm-dm-bn. CXn¬ Cc-́ n-tbmfw sh≈w tN¿Øv

t\¿∏n®v sNSn-Iƒ°v Xfn-°mw.

th∏n≥ ]nÆm°v: th∏n≥ ]nÆm-°v, Bh-W-°n≥ ]nÆm°v F∂nh aÆn¬ tN¿°p-∂Xv

thcp-Isf B{I-an-°p∂ hnc-Isf \nb-{¥n-°m≥ klm-bn-°pw.

ths∏Æ Faƒj≥: 60 {Kmw tkm∏v Acen-‰¿ sh≈-Øn¬ ebn-∏n-°p-I. CXv Hcp en‰¿

ths∏-Æ-bp-ambn tN¿Øn-f-°p-I. 10 en‰¿ sh≈w tN¿Øv t\¿∏n®v sNSn-I-fn¬ Xfn-°mw.

^p°p-thm° ]d-bp-∂Xv

a\p-jys‚ \ne-\n-¬∏n\v \mw {]Ir-Xn-bn-

te°v aS-ßntb Xocq. a\p-jy-\mWv ImSp-

Ifpw \ocp -d -h -Ifpw `qan -bpsS ^e-

]pjvSnbpw \in-∏n®psIm≠n-cn-°p-∂-Xv. Cu

]cn-ÿnXn\io-I-cWw \n¿Øn-bmte a\p-jy-

cm-in-b-S°w kI-e- Po-h-Pm-e-ßƒ°pw c£-

bp-≈q. cmk-h-f-{]-tbm-K-Øm¬ {]mW-\‰

aÆn\v arX-k-RvPo-h-\n-

bmWv ssPh-h-f-ßƒ.

CXv Pohs‚ k©mcw

Xzcn-X-s∏-Sp-Øp-Ibpw

aÆns‚ ^e-]pjvSn

\ ne -\ n ¿Øp -Ibp w

sNøpw. aÆns\ acp-

`qan B°pIb√,  hnf-

`qan B°p-I-bm -Wv

th≠-Xv.

hf-{]-tbm-Khpw IoS-\m-in\n{]tbm-Khpw \mw hym]n-∏n-t°-≠-Xt√? Xmsg-s°m-Sp-Øn-cn-°p∂

hnh-c-ßƒ ]cn-tim-[n-°q.
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ssPh-h-f-ßfpsSbpw  ssPh-Io-S\min\n-I-fp-sSbpw D]-tbmKw ioe-am-t°-≠-Xns‚ {]m[m\yw

N¿®-sN-øq. ssPh-Io-S-\m-in-\n-Iƒ \n¿an®v kvIqƒ ]®-°-dn-tØm-́ -Øn¬ ]co-£n®pt\m°q.

\n¿am-W-co-Xn, \n¿an-°m-\p-]-tbm-Kn® hkvXp-°ƒ, D]-tbm-Kn-°p∂ hn[w F∂nh imkv{X-

]p-kvX-I-Øn¬ tcJ-s∏-Sp-Ø-Ww. Cu hnj-b-Øn¬ Hcp skan\m¿ kwL-Sn-∏n®v \nß-fpsS

Bi-b-ßƒ Ah-X-cn-∏n-°q.

A`n-apJw \SØmw

Irjn-bp-ambn _‘-s∏´ hnh-c-ßƒ tiJ-cn-°p-∂-Xn\v I¿j-I-\p-ambn _o\ \SØnb A`n-

ap-J-Ønse Nne `mK-ßƒ t\m°q.

-hn-f- \-in-∏n-°p∂

IoS-ßsf AI-‰p-∂Xv

Fß-s\-bmWv?
Ce Xn∂p∂ ]pgp-°ƒ,

X≠nse \ocv Du‰n-°p-Sn-°p∂

{]mWn-Iƒ, ImbvIƒ \in-∏n-°p∂

IoS-ß-ƒ F∂nhsb \in-∏n-°m≥

{][m-\-ambpw Rm≥ ]pI-bn-e-

°-jm-b-amWv D]-tbm-Kn-

°p-∂-Xv.

IoS-\n-b-{¥-WØn\v

a‰v am¿K-ßƒ

Dt≠m?
IoS-ßsf

s]dp--°n-am-‰mw. Hm¥v, Xh-f,

AcW XpS-ßnb Pohn-Iƒ

[m-cmfw IoS-ßsf

Xns∂m-Sp-°p-∂p-ap≠v.

\\-bv°p-∂-Xn-\p≈

Hcp am¿K-am-Wt√m

Xp≈n-\-\.

hni-Zo-I-cn-°mtam?

Pew Xp≈n-Xp-≈n-bmbn

IrXy-amb CS-th-f-I-fn¬

sNSn-bpsS Nph-´n-te°v

FØn-°p∂ coXn-bmWv

Xp≈n-\-\.

ssPhhf-ßƒ

$ NmWIw $ tImgn-°mjvTw

$ ]®n-e-hfw $ B´n≥ImjvTw

$ ItºmÃv hfw $ F√p-s]mSn

$ a’yhfw $

C\nbpw Iptd Imcy-ßƒ tNmZn-°m-\n-t√?

I¿j-I-cp-amtbm Irjn -Hm-̂ o-k-dp-amtbm A`n-apJw \S-Øp-∂-Xn\v Iq´p-Im-cp-ambn Btem-
Nn®v Hcp tNmZym-hen Xbm-dm-°p-a-t√m. A`n-apJØneqsS tiJ-cn® hnh-c-ßƒ imkv{X-

]pkvX-I-Øn¬ Fgp-XtW.
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`£yhnf-Iƒ am{X-amtWm \mw IrjnsNøp-∂Xv? as‰s¥√mw hnf-Iƒ Irjn-sN-øm-dp≠v?

]cpØn (Cotton)
C¥y-bn¬ IrjnsNøp∂ {][m\ \mcp-hn-f-bmWv ]cp-
Øn. ]q¿W hf¿®-sb-Ønb ]cpØn°mbn¬\n∂v
]™nbpw Ipcphpw th¿Xn-cn-s®-Sp-°p-∂p. ]™n-
bn¬\n∂v \q¬ D≠m-°p-∂p. ]cp-Øn-°pcp Imen-Øo-
‰-bmbn D]-tbm-Kn-°mw. ]cp-Øn-°p-cp-hn¬\n∂v tiJ-
cn-°p∂ FÆ hymh-km-bn-Im-h-iy-ßƒ°v D]-tbm-Kn-
°p-∂p-≠v.

NWw (Jute)
temIØv G‰hpw A[nIw NWw D¬∏m-Zn-∏n-°p∂ cmPyw C¥ybmWv. NW-s®-Sn-
bpsS X≠n¬\n∂mWv NW-\m-cp-Iƒ e`n-°p-∂-Xv. NW-s°-́ p-Iƒ sh≈-Øn¬ XmgvØn-
h®v Agp-In-b-Xn-\ptijw X√n-®-X®v \mcp-Iƒ th¿s]-Sp-Øp∂p. \map-]-tbm-Kn-°p∂

Nm°p-\q¬ NW-\m-cp-I-fm-Wv.

]pjv]-°rjn tXbn-e°rjn Ae-¶mc kky-°rjn

Ib¿ (Coir)

\mfn-tIcsØm≠pIƒ sh≈-Øn-en´v IpXn¿°p-∂p. ]n∂oSv sXm≠v X√n \mcp-Iƒ

th¿Xn-cn-s®-Sp°p∂p. Ch ]ncn®v ]e-Xcw Ib-dp¬∏-∂-ßƒ \n¿an-°p-∂p.

C\n Nhn-´nbpw
a‰pw hmßp-tºmƒ
Ib¿ sIm≠p-≈Xv
hmßm≥ A—-t\mSv

]d-b-Ww. AXv {]Ir-Xn-
Z-Ø-am-Wt√m...
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kwtbm-Pn-X-Irjn (Integrated Farming)

Nn{Xw {i≤n-®t√m.

$ Imen-h-f¿Øepw s\¬°r-jnbpw Fßs\ _‘-s∏´ncn-°p∂p?

$ ho´nsebpw Irjn-ÿ-e-sØbpw ssPhm-h-in-jvS-ßƒ Fßs\ {]tbm-P-\-s∏-Sp-

Øp-∂p?

$ Kymkv D¬∏m-Zn-∏n-®-tijap≈ …dn (Slurry) F¥n\v D]-tbm-Kn°mw?

$ H∂n-e-[nIw taJ-e-Isf ]c-kv]cw _‘n-∏n-°p-∂-Xp-sIm-≠p≈ KpW-sa¥v?

XmdmhpIqSv a’y-°p-f-Øn\p apI-fn¬

hbv°p-∂-Xp-sIm-≠p≈ {]tbm-P-\-

ßƒ t\m°q. Xmdmhv Dt]-£n-°p∂

Xo‰ a’y-ßƒ°p e`n-°pw. Xmdm-

hns‚ ImjvTw Pekky-ß-fpsS h¿[-

\-hn\p Imc-W-am-hpw. Pe-k-ky-ßƒ

a’y-ß-fpsS Blm-c-am-Wv. Pem-ib-

Ønse IoS-ßƒ, ]mb-ep-Iƒ, H®v,

Xhf-°p-™p-ßƒ F∂nh Xmdm-hn\v

`£-W-ambn e`n-°pw.

…dn
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Irjnbpw I∂p-Imenhf¿Øepw

Irjnbpw I∂p-Im-en-h-f¿Øepw tIc-f-Øn¬ ]c-º-cm-K-X-

ambn \ne-\n-∂n-cp∂ kwtbm-PnX Irjn-coXn-bm-Wv.

s\¬°rjntbmsSm∏w ]ip-°-sfbpw Fcp-aI-sfbpw

hf¿Ømw. sXßn≥tXm-́ -ßƒ, d∫¿tXm-́ -ßƒ F∂n-hn-S-

ß-fn¬ Xo‰-∏p¬ Irjn-sN-ømw. s\¬°rjnbn¬ \n∂p

e`n-°p∂ ssht°m¬, s\√p-Ip-Øn-b-tijw e`n-°p∂

XhnSv F∂nh I∂p-Im-en-Iƒ°v Xo‰-bmbn \¬Imw.

sXßn≥tXm-∏n¬ BSv, Xmdmhv, tImgn F∂n-hsb hf¿Ømw.

CØ-c-Øn-ep≈ a‰p km[-y-X-Ifpw Is≠-Øq. Hmtcm∂pw Fßs\ ]c-kv]cw

_‘s∏´ncn-°p∂p F∂v imkv{X-]p-kvX-I-Øn¬ Fgp-Xq. hm¿-Ø-Iƒ, Nn{X-ßƒ XpS-

ßn-bh tiJ-cn®v Irjn B¬_w \n¿an-°p-a-t√m.

$ ]Xn-h-bv°¬, sImºv H´n-°¬, apIpfw H´n-°¬ XpS-ßnb {]h¿Ø-\-ßƒ sNøm≥ Ign-bp-

∂p.

$ h¿K-k-¶-cWw hgn anI® hnØn-\-ßƒ \n¿-an-°p-∂-sX-ß-s\-sb∂v hniZoIcn°m≥ Ign-

bp-∂p.

$ hnf-]-cn-]m-e-\-hp-ambn _‘-s∏´ \n¿tZ-i-ßƒ \¬Im≥ Ign-bp-∂p.

$ ssPh-Ir-jn-bpsS {]m[m-\yw hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ ssPh IoS-\m-in\nIƒ Xbmdm-°m≥ Ign-bp-∂p.

$ aÆns\ tZmj-I-c-ambn _m[n-°p∂ Irjn-co-Xn-Iƒ Xncn-®-dn™v ]cn-lm-c-am¿K-ßƒ \n¿tZ-

in-°m≥ Ign-bp-∂p.

$ kvIqfnsebpw ho ń-sebpw ]®-°-dn-tØm´ßƒ imkv{Xo-b-ambn ]cn-]m-en-°m≥ Ign-bp-∂p.

$ kwtbm-PnX Irjn-bpsS km[-y-X-Iƒ Is≠-Øm≥ Ign-bp-∂p.



ASn-ÿm-\-imkv{Xw VII2222

A[nIhnh-c-ßƒ°v ˛ ImbnI {]h¿[\w kk-y-ß-fn¬ (tIc-f- `mjm C≥Ãn‰yq´v),

Irjn-]mTw ˛ B¿.-tlen, lcnXtIcfw kn.Un, Im¿jnI amkn-I-Iƒ, a´p-∏m-hnse

Irjn (tIcf `mjm C≥Ãn-‰yq-́ v), H‰ssht°m¬ hnπhw ˛ ^p°p-thm-°

1. GXp {]h¿Ø-\-amWv aÆns‚ ^e-]pjvSn h¿[n-∏n-°p-∂Xv?

a. Htc Irjn Bh¿Øn®p sNøp-∂p.

b. Im¿jn-Im-h-in-jvS-ßƒ aÆn¬ Dt]-£n-°p-∂p.

c. Im¿jn-Im-h-in-jvvS-ßƒ DW-ßn-b-Xn\ptijw IØn-°p-∂p.

d. Im¿jn-Im-hinjvSßƒ FSpØp am‰n Irjn-ÿew hrØn-bm-°p-∂p.

2. H´p-am-hns\ kw_-‘n® icn-bmb {]kvXm-h\ GXv?

a. Bbp¿-ssZ¿Lyw IqSp-X-em-bn-cn-°pw.

b. Ipd™ ]cn-N-cWw aXn.

c. Ipd™ Imew-sIm≠v Imbv°pw.

d. tcmK-{]-Xn-tcm[tijn IqSp-X-em-bn-cn-°pw.

3. ]´n-I-bpsS ASn-ÿm-\-Øn¬ \nK-a-\-ßƒ cq]o-I-cn®v A`n-{]mbw Fgp-Xp-I.

ssPh-hfw cmk-hfw

aÆn\v tZmj-I-c-a√. aÆns‚ LS-\sb \in-∏n-°p∂p.

ho´n¬ \n¿an°m≥ hymh-km-bnI ASn-ÿm-\-Øn¬

Ignbpw. am{Xta \n¿an-°m≥ Ignbq.

sNehv Ipd-hmWv, IqSpX¬ Afhn¬ Ipd™ Af-hn¬ aXn.

thWw.

kmh-[m-\-Ønte aÆn¬ tNcp-∂p≈q. thK-Øn¬ aÆn¬ tNcp∂p.

\n›nX ehWw am{X-ambn \¬Im≥ \n›nX ehWw am{X-ambn

Ign-bn√. \¬Im≥ Ignbpw.

1. shfpØ ]q°-fp-≠m-Ip∂ sNº-c-Øn-bn¬ Nph∏p ]p°fpw D≠m°m≥

Fs¥√mw sNøWw?

2. sXm´-SpØ kky \gvkdn kμ¿in°q. Ahn-sS-bp≈ kk-y-ßfn¬ apIpfw

H´n-°¬ hgn D¬∏m-Zn-∏n-® ssX-Iƒ, Snj-yq-Iƒ®¿ hgn D¬∏m-Zn-∏n® ssXIƒ

F∂nh Dt≠m? a‰p coXn-I-fn¬ D¬∏m-Zn-∏n® ssXIƒ Dt≠m? Is≠-Ønb

hnh-c-ßƒ ]´n-I-s∏-Sp-Øq.



{]Imihnkva-b-ßƒ2

Nn{Xw {i≤n-®-t√m. apJw t\m°p∂ IÆmSn D]-tbm-Kn®v hoSn-\p-≈n-te°v {]Imiw

FØn°p-∂Xv I≠n-t√.

IÆm-Sn°v ]Icw at‰-sXms° hkvXp-°ƒ D]-tbm-Kn°mw?

CXp Is≠-Øm≥ Hcp ]co-£Ww sNbvXm-tem.

kma-{Kn-Iƒ: tSm¿®v, ]pXnb Ão¬ tπ‰v, Aeq-an-\nb∏m{Xw, Im¿Uv t_m¿Uv, an\p-k-

ap≈ ssS¬, HmSv, \nd-ap≈ XpWn, IS-emkv
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hnk-cnX {]Xn-]-X\w

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

Im¿Uvt_m¿-Uv, HmSv, XpWn XpS-ßnbhbn¬ {]Imiw ]Xn-°p-tºmƒ Fß-s\-bmWv

{]Xn-]-Xn-°p-∂Xv?

tSm¿®v D]-tbm-Kn®v Hmtcm hkvXp-hnepw {]Imiw ]Xn-∏n-°q. \nco-£-W-̂ ew ]´n-I-

s∏SpØn imkv{X-]p-kvX-I-Øn¬ tN¿°q.

{Ia
hkvXp \nco-£-W-^ew\º¿

1 ]pXnb Ão¬ tπ‰v {]Im-isØ \∂mbn Xncn-®-bbv-°p∂p.

2

3

{]Imiw Hcp {]X-e-Øn¬ X´n Xncn -®p-h-cp -∂-Xns\ {]Im-i-Øns‚

{]Xn]X\w (Reflection of Light) F∂p ]d-bp-∂p.

GsX√mw hkvXp-°-fmWv {]Im-iw \∂mbn Xncn-®-b-®Xv? Ah-bpsS {]X-e-Øns‚

{]tXy-IX F¥mWv? imkv{X]pkvX-I-Øn¬ tN¿°q.

{]XeØn-\-\p-k-cn®v

Hcp {]X-e-Øn¬ {]Imiw ]Xn-°p-tºmƒ F¥mWv kw -̀hn-°p-∂Xv? Nn{Xw t\m°q.

IÆm-Sn, Ão¬]m-{Xw, an\p-k-ap≈

ssS¬ XpS -ßnb hkvXp -°-fn¬

{]Imiw ]Xn-°p-tºmƒ {Ia-ambn {]Xn-

]-Xn-°p-∂p. CXmWv {Ia {]Xn-]-X-\w

(Regular Reflection). {]Im-isØ {Ia-

ambn {]Xn-]-Xn-∏n-°p∂ {]X-e-ß-fmWv

Z¿∏-W-ßƒ.

{]Im-ihpw ImgvNbpw

\mw hkvXp-°sf ImWp-∂Xv Fß-s\-bmWv? Ccp-´p≈ apdnbn¬ hkvXp-°sf ImWm≥

Ign-bptam? Nn{Xo-I-cWw {i≤n-°q. AXn¬  {]Im-i-]mX Aº-S-bm-f-an´v kqNn-∏n-®n-́ p-≈-Xv

t\m°q.

an\p-k-an-√mØ {]X-e-Øn¬ {]Imiw

]Xn-°p-tºmƒ {Ia-c-ln-X-ambn {]Xn-]-

Xn-°p-∂p. CXmWv hnk-cnX {]Xn-]-X\w

(Diffuse Reflection).
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hkvXp-hn¬ X´p∂ {]Imiw {]Xn-]-Xn®v IÆn¬ ]Xn-°p-tºm-gmWv

\mw B hkvXp-hns\ ImWp-∂-Xv.

Xmsg-bp≈ Nn{X-ß-fn¬ {]Im-i-]mX Nn{Xo-I-cn-°mtam?

]I¬k-abw tdmUv apdn-®p-I-S-°p∂
Ip´nsb ss{Uh¿ ImWp-∂Xv F{]-Im-
c-amWv?

tSm¿®v sXfn-°p-tºmƒ \mbsb
ImWp-∂Xv Fßs\bmWv?

\ΩpsS apJØp X´n {]Xn-]-Xn-°p∂ {]Imiw IÆn¬ ]Xn-°p-∂pt≠m? kz¥w apJw

ImWm≥ \mw F¥p am¿K-amWv kzoI-cn-°p-∂Xv?

ka-XeZ¿∏Ww

apJw t\m°m≥ D]-tbm-Kn-°p-∂- IÆm-Sn-bpsS D]-cn-Xew ]cn-

tim-[n-°q. D]-cn-X-e-Øn\v Fs¥√mw {]tXy-I-X-Iƒ D≠v?

D]-cn-Xew ka-X-e-amb CØcw Z¿∏-W-ßsf ka-XeZ¿∏Ww

(Plane mirror) F∂p ]d-bp-∂p.

IÆm-Sn°p ]Icw Ão¬tπ‰ntem Aeq-an-\nbw tπ‰ntem

apJw t\m°n -bm -tem? apJw F{]-Imcw ImWpw?

imkv{X]pkvX-I-Øn¬ Fgp-Xq.

{]Im-i-t{km-X v
(_ƒ_v)

hkvXp
(]pkvX-Iw)

IÆv

KT
 15
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/B
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ic 
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Hcp {]X-e-Øn¬ ]Xn-°p∂ {]Im-i-In-c-W-ßƒ GXp Zni-bn-te-°mWv {]Xn-]-Xn-°pI

F∂p Is≠-Øm≥ Ign-bptam?

{]Imiw {]Xn-]-Xn-°p-tºmƒ

Nn{X-Øn¬ kqNn-∏n®ncn°p∂ {]h¿Ø\w

sNbvXp-t\m-°q. {]h¿Ø\w sNøp-tºmƒ

¢mkvapdn-bn¬ Ign-bp-∂{X shfn®w Ipd-bv°-

Ww. tai-∏p -dØp h® Z¿∏-W-Øn¬

{]Imiw ]Xn-∏n®t∏mƒ F¥mWp kw -̀hn-

®Xv?

hnhn[ Zni-I-fn¬\n∂v Z¿∏-W-Øn-te°v {]Imiw ]Xn-∏n®v {]h¿Ø\w Bh¿Øn-

°q. Z¿∏-W-Øn-te°p hcp∂ {]Im-i-c-ivan-Ifpw Z¿∏-W-Øn¬ X´n Xncn®p t]mhp∂

{]Im-i-c-ivan-Ifpw ImWp-∂pt≠m? Nn{Xw hc-®p-t\m-°q. Z¿∏W-Øn¬ ]Xn-°p∂

civansb ]X-\-In-cWw (Incident ray) F∂pw Z¿∏-W-Øn¬ X´n Xncn-®p-t]m-Ip∂

civansb {]Xn-]-X\IncWw (Reflected ray) F∂pw ]d-bp-∂p.

Z¿∏-W-Øns‚ {]X-e-Øn\v ew_-ambn ]X-

\-_n-μp-hn¬ \n∂v Hcp tcJ hc-®n-cn-°p-∂p.

CXns\ ew_w (Normal) F∂p ]d-bp-∂p.

]X-\-In-c-W-Øn\pw ew_-Øn\pw  CS-bn-

ep≈ tImWns\ ]X-\-tIm¨ (Angle of
incidence) F∂pw ew_-Øn\pw {]Xn-]-X-

\-In-c-W-Øn\pw  CS-bn-ep≈ tImWns\

{]Xn-]-X-\-tIm¨ (Angle of reflection) F∂pw ]d-bp-∂p.

Nn{X-Øn¬ ImWp∂Xpt]mse Hcp D]-I-cWw {Iao-I-cn-°q.

$ kpXm-cy-amb ]m{X-Øns‚ D≈n¬ HcphiØv sNdnb Z¿∏Ww H´n-°-Ww.

$ Hcp Nm¿´v t]∏¿ s{]m{Sm-IvS-dns‚ BIr-

Xn-bn¬ sh´n-sb-SpØv tImW-f-hp-Iƒ tcJ-

s∏-Sp-Ø-Ww.

$ ]m{Xw Nm¿ v́ t]∏-dn\v apI-fn¬ hbv°pI.

$ ]m{X-Øn¬ Pe-sa-Sp-°p-I. AXn¬ aqt∂m

\mtem Xp≈n ]mtem A¬∏w tkmt∏m

tN¿°p-I. {]Im-i-]mX hy‡-ambn

ImWm-\mWv CXv.

$ tek¿ tSm¿®v Hcp tImW-f-hn¬ h®-

tijw {]Im-in-∏n-°pI. {]Imiw Z¿∏-W-

Øn¬ X´n {]Xn-]Xn°p∂Xp ImWmw.

{i≤n-°pI : tek¿ tSm¿®ns‚ {]Imiw IÆn¬ ]Xn-°msX kq£n-°-Ww.

]
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Edubuntu - School Resource -
"]X-\-{]-Xn-]X-\-tIm¨' ImWp-I.

{Iao-I-cn-®ph® s{]m{Sm-IvSdn¬ t\m°n ]X-\-tIm¨, {]Xn-]-X-\-tIm¨ F∂nh

IW°m-°mw.

]X-\-tIm¨ hyXym-k-s∏-SpØn ]co-£Ww Bh¿Øn®v tImW-f-hp-Iƒ ]´n-I-s∏-Sp-

Øm≥ {ian®pt\m°q.

]X-\-tIm¨ {]Xn-]-X-\-tIm¨

$  30º

$

$

]´n-I- ]cn-tim-[n-°q.

]X-\-tIm¨, {]Xn-]-X-\-tIm¨ F∂nh-bpsS Af-hp-Iƒ Ft∏mgpw Xpey-am-bn-cn-

°psa∂v hy‡-am-b-t√m.

IÆmSn-bn¬ t\m°p-tºmƒ

Hcp kaXe Z¿∏-W-Øns‚ ap∂n¬ \n∂v CS-

XpssI Db¿Øn t\m°q. \nß-fpsS {]Xn_nw_-

Øns‚ GXp ssIbmWv Db¿∂n-cn-°p-∂-Xv? ssI

XmgvØn-b-tijw heXpssI Db¿Øn t\m°q.

F¥mWv {]Xn-_nw-_-Øn¬ kw -̀hn-°p-∂- am‰w?

\ΩpsS he-Xp--̀ mKw {]Xn-_nw-_-Øns‚ CS-Xp-̀ m-

K-ambpw \ΩpsS CS-Xp-̀ mKw {]Xn-_nw-_-Øns‚

he-Xp-̀ m-K-ambpw tXm∂p-∂nt√? C{]-Imcw {]Xn-

_nw-_-ß-fn¬ ]m¿iz-`mKw hn]-co-X-Zn-i-bn¬

ImW-s∏-Sp-∂-Xn-s\-bmWv ]m¿iznI hn]-cybw

(Lateral Inversion) F∂p ]d-bp-∂-Xv.

Nn{Xw t\m°q. Bw_p-e≥kv F∂ t]cv Aßs\ FgpXm-\p≈

Imc-W-sa-¥m-bn-cn-°pw? Nn{Xw Hcp Z¿∏-W-Øn-\-̀ n-ap-J-ambn h®v
Bw_p-e≥kv F∂v Fgp-Xn-bn-cn-°p-∂Xv Z¿∏-W-ØneqsS hmbn-
°m≥ {ian®pt\m°q. Fßs\ ImWp∂p? ap∂n¬ t]mIp∂
hml-\-Ønse ss{Uh¿ IÆm-Sn-bn¬ t\m°n-bm-bn-cn-°p-at√m
Bw_p-e≥kv F∂p hmbn-°p-∂-Xv. Ct∏mƒ 
F∂v Cßs\ Fgp-Xn-bn-cn-°p-∂-Xns‚ ImcWw a\- n-embnt√.

ka-X-e-Z¿∏-W-Øn¬ cq]-s∏-Sp∂ {]Xn-_nw-_-Øn\v as‰-
s¥√mw khn-ti-j-X-Iƒ D≠v? Cu {]h¿Ø-\-w sNbvXp

t\m°q.
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Bd∑pf IÆmSn
{]tXy-I-Xcw teml-°q´psIm≠v

\n¿an® Z¿∏-W-amWv Bd∑pf

IÆmSn. km[m-cW Z¿∏-W-Øn¬

D≈-Xn-t\-°mƒ hy-‡-amb {]Xn-

_nw_w CXn¬ e`n-°p∂p.

$ t]mÃvIm¿Uv hep∏-Øn-ep≈ Nm¿´vt]∏-dn¬ kn¬h¿ t]∏¿ Npfn-hn√msX,

]i D]-tbm-Kn®v H´n-°-Ww.

$ I\-ap≈ _p°n-\-Sn-bn¬ h®v \∂mbn DW-ßm≥ A\p-h-Zn-°p-I.

$ jo‰n¬ t\m°n apJ-Øns‚ {]Xn-_nw_w \nco-£n-°q.

$ jo‰v apt∂m v́ A¬∏w hf-®p-h-®-tijw {]Xn-_nw-_w \nco-£n-°q.

Hcp Z¿∏Ww tai-∏p-dØv ew_-ambn hbv°q. t]\, hm®v XpSßnb hkvXp-°ƒ Z¿∏-

W-Øn\p ap∂n¬ ]nSn-°pI. {]Xn-_nw_w {i≤n-°q.

hkvXp-hn-s‚bpw {]Xn-_nw-_-Øn-s‚bpw hep∏w Hcpt]msebmtWm?

Z¿∏-W-Øn-\p-ap-∂n¬ Hcp kvsIbn¬ h®v \n›nX ÿm\-ß-fn¬ Cu hkvXp-°ƒ

h®p t\m°q.

Z¿∏-Whpw hkvXphpw XΩn-ep≈ AIew IqSp-∂-Xn-\-\p-k-cn-®v {]Xn-_nw-_-

Øns‚ AI-e-Øn¬ am‰w kw -̀hn-°p-∂pt≠m?

ka-X-e-Z¿∏-W-Øn¬ cq]-s∏-Sp∂ {]Xn-_nw-_-

Øns‚ khn-ti-j-X-Iƒ Cßs\ t{ImUo-I-

cn-°mw.

$ hkvXp-hns‚ hep∏w Xs∂-bm-bn-cn°pw

{]Xn-_nw-_-Øn-\pw.

$ hkvXphpw Z¿∏-Whpw XΩn-ep≈ AI-

ehpw Z¿∏-Whpw {]Xn-_nw-_hpw XΩn-

ep≈ AI-ehpw Xpey-am-Wv.

$ {]Xn-_nw-_-Øn\v ]m¿iznI hn]-cybw

kw`-hn®ncn°pw.

{]Xn-_nw_w ]e-Xcw

ka-X-e-Z¿∏Ww \mw ]cn-N-b-s∏-́ -t√m. ka-X-e-Z¿∏-WØn¬ ImWp∂ {]Xn-_nw-_hpw

]c∂ Ão¬ Xhn-bn¬ ImWp∂ {]Xn-_nw-_hpw Hcpt]mse-bmtWm?

Xhn-bpsS Dƒ`m-K-Øpw ]pdw-

`m-KØpw D≠m-hp∂ {]Xn-

_nw-_-ßƒ XΩn¬ hyXym-

k-apt≠m?

Ae-¶m-c-ßƒ°v D-]-tbm-Kn-

°p∂ kn¬h¿ t]∏¿ D]-

tbm-Kn®v \ap-s°mcp Z¿∏Ww

\n¿an-°mw.
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$ ]n-t∂m v́ A¬∏w hf-®p-h-® -tijw {]Xn-_nw-_-Øn-\p-≠m-Ip∂ am‰w \nco£n°q.

\nco-£Wßƒ ]´n-I-s∏-Sp-Øq.

tIm¨tIhv Z¿∏Ww

(Concave mirror)
({]Xn-]-Xn-°p∂ {]Xew

D≈n-te°p hf-™-Xv)

Nn{X-Øn¬ ImWn-®n-cn-°p-∂-Xp-t]mse Hcp πmÃnIv

]¥n¬\n∂v Hcp sNdn-b-`mKw apdn-s®-Sp-°p-I. apdn-

s®-Sp-Ø -`m-KØn\v \nßƒ ]cn-N-b-s∏´ Z¿∏-W-ß-

fp-sS BIr-Xn-bpambn kmay-an-t√? tKmf-Øns‚ `mK-

am-bn h-cp∂Xn-\m¬ CØcw Z¿∏-W-ßsf tKmfob

Z¿∏-W-ßƒ F∂p ]d-bp-∂p.

jo‰ns‚ BIrXn {]Xn-_nw-_-Øns‚

khn-ti-jX

\nh¿∂Xv

apt∂m-´p- h-f-™Xv

]nt∂m´p hf-™Xv

tKmfo-b-Z¿∏-W-ßƒ (Spherical mirrors)

hml-\-ß-fnse Z¿∏-W-ßƒ {i≤n-®n-´p≠m-hp-at√m. Ah-bpsS D]-cn-Xew Fß-s\-

bm-Wv? \nß-fpsS kb≥kv em_nse Z¿∏-W-ßƒ ]cn-tim-[n-°q. {]X-e-ßƒ sXm´p-

t\m°n {]tXy-IX Is≠Øn Fgp-Xq.

tIm¨shIvkv Z¿∏Ww

(Convex mirror)
({]Xn-]-Xn-°p∂ {]Xew

]pd-tØ°p hf-™-Xv)

ka-XeZ¿∏Ww

(Plane mirror)
({]Xn-]-Xn-°p∂

{]Xew \nc-∏m-b-Xv)

Hmtcm Z¿∏-W-Øn-s‚bpw {]Xew F{X-am{Xw hyXym-k-s∏-

´n-cn-°p-∂p?
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{]Xn-_nw_ cq]o-I-cWw

Hcp tIm¨tIhv Z¿∏-Ww AI-se-bp≈

hkvXp-°ƒ°-`n-ap-J-ambn ]nSn® tijw

AXn¬ X´n {]Xn-]-Xn-®p- h-cp∂ {]Im-iw

Npa-cntem ASp-Øp≈ sh≈ kv{Io\ntem

]Xn-∏n-®p-t\m-°q. Z¿∏-Ww apt∂mt´m

]nt∂mt´m \o°n hy‡-amb {]Xn-_nw_w

D≠m-°n-t\m-°q.

{]Xn -_nw -_-Øns‚ {]tXy -I -X -Iƒ

\nco£n-°p-a-t√m.

Cu ]co-£Ww tIm¨shIvkv Z¿∏-W-ap-]-

tbm-Kn®v Bh¿Øn®pt\m°q.

ka-X -e -Z¿∏Ww D]-tbm -Kn®pw CtX

{]h¿Ø\w sNøq. GXv Z¿∏-W-w D]-tbm-Kn-

°p-tºm-gmWv {]Xn-_nw-_-w kv{Io\n¬ ]Xn-

∏n-°m≥ Ign-bp∂-Xv?

kv{Io\n¬ ]Xn-∏n-°m≥ Ign-bp∂ {]Xn-_nw-

_sØ bYm¿Y {]Xn-_nw-_-sa∂pw (Real
image) Z¿∏-W-Øn-\p-≈n¬ ImWp-∂Xpw

kv{Io\n¬ ]Xn-∏n-°m≥ Ign-bm-Ø-Xp-amb

{]Xn-_nw-_sØ anYym{]Xn-_nw-_-sa∂pw

(Virtual image) ]d-bp-∂p. tIm¨tIhv Z¿∏Ww

D]-tbm-Kn®v bYm¿Y {]Xn-_nw_w D≠m-

°mw.

Z¿∏-W-ß-fpsS IuXp-I-temIw

Z¿∏-W-ßƒ D]-tbm-Kn®v IuXpIIc-amb hnhn[ D]-I-c-W-ßƒ D≠m-°m-w.
\n¿an®pt\m°q.

tNm°p-s]-́ n-bn¬ Hcp cmP-hoYn

Hcp tNm°p-s]-´n-bpsS FXn¿h-i-ß-fn¬ {]Xn-]-X-\-Xew A`n-ap-J-ambn hcp∂ hn[w
c≠v ka-XeZ¿∏-W-ßƒ H´n®phbv°q.

Z¿∏-W-ßfpsS \Sp-hn¬ tNm°p-s]-´n-bpsS
ASn-`m-KØv Hcp tdmUv hc®v AXns‚ Hcp
hiØv sXcphphnf-°ns‚ amXr-Ibpw {Iao-I-
cn-°q. s]´n-bpsS Hcp hiØv (Z¿∏-W-Øn\p

B¿°n-an-Unkv

]pcm-X\ {Koknse alm-∑m-

cmb imkv{X-⁄-cn¬ Hcm-

fmWv B¿°n-an-Un-kv. At±-

l-Øns‚ Pohn -X-Imew

_n.kn. 287 apX¬ 212 hsc-

bm-bn-cp-∂p-sh-∂mWp Icp-

X-s∏-Sp -∂-Xv. KWn-X-im-

kv{X-Øn\p ]pdta Du¿P-

X-{¥-Ønepw tPymXn-»m-

kv{X-Øn-ep-sams° AXp-ey-amb I≠p-]n-Sn-

Ø-ßƒ At±lw \S-Øn-bn-´p-≠v. _n.kn.

214 ˛ 212 ImeØv tdma≥ ssk\yw Xs‚

]´-W-amb kndm-Iq-kns\ B{I-an-®-t∏mƒ

B¿°n-an-Unkv hen-sbmcp tIm¨tIhv

Z¿∏Ww D]-tbm-Kn®v kqcy-civan tI{μo-I-

cn®v i{Xp°-fpsS I∏-ep-Iƒ Icn®p If-

™pht{X!
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]nd-In¬) sNdnb kpjn-c-an´ tijw B `mK-Øp≈ Z¿∏-W-Øns‚ ck-]mfn A¬∏w

\o°w sNøp-I. AXn-eqsS s]´n-°p-≈n-te°v t\m°q...

Imen-tUm-kvtIm∏v (Kaleidoscope)

NXpcmIrXn-bp-≈Xpw Xpey-h-ep-∏-ap-≈-Xp-amb

aq∂v ka-XeZ¿∏-W-ßƒ Nn{X-Øn-te-Xpt]mse

skt√mtS]v D]-tbm-Kn®v {Iao-I-cn-°q. AXn-\p-

≈n¬ Ipd®v sNdnb hf-s∏m-́ p-Itfm h¿W-°-S-

emtkm C -́tijw c≠-‰hpw •mkvt]∏¿ H´n-°p-I. Hcp hi-Øp-IqsS D≈n-te°p t\m-°q.

t\m°n-s°m-≠n-cn-°p-tºmƒ Imen-tUm-kvtIm∏v sas√ Xncn-°q. lmbv....

s]cn-kvtIm∏v (Periscope)

Nn{X-Øn¬ ImWp-∂-Xp-t]mse Im¿Uvt_m¿Uv {Iao-I-cn®v AXn-\p-≈n¬ c≠v ka-X-e-

Z¿∏-W-ßƒ Dd-∏n-°q. CXmWv s]cn-kvtIm-∏v. Cu

D]-I-c-W-Øns‚ D]-tbm-K-sa¥v? Im¿Uvt_m¿Un-\p-

]-Icw ]n.hn.kn. ss]∏v D]-tbm-Kn®pw s]cn-kvtIm∏v

\n¿an-°mw. \n¿an® D]-I-c-W-Øn¬ Xmsgbp≈

F¬t_m tPmbn‚ns‚ ÿm\Øv kpK-a-ambn Xncn-

bm≥th≠ kuI-cy-sam-cp-°pI. Np‰n-ep-ap≈ ImgvN-

Iƒ ImWm≥ Cu s]cn-kvtIm-∏v D]tbm-Kn-°ma-t√m.

CXpt]mse Z¿∏-W-ßƒ D]-tbm-Kn®v at‰-sX-¶nepw

IuXp-I-h-kvXp-°tfm D]-I-c-W-ßtfm \n¿an-°m≥ Ign-bptam? {ian®pt\m°q. \n¿an-°p-

∂ coXn imkv{X]pkvX-I-Øn¬ tcJ-s∏-Sp-Øm≥ ad-°cptX.

hnhn[ Z¿∏-W-ß-fpsS Nne D]-tbm-Kßfpw Ah-bpsS {]tXy-I-XIfpw ]´n-I-bn¬ \n∂p

a\- n-em-°m≥ {ian-°q.

Z¿∏Ww D]-tbmKw {]tXy-IX

tIm¨shIvkv

Z¿∏Ww

tIm¨tIhv

Z¿∏Ww

ka-X-eZ¿∏Ww

$ hml\w HmSn-°p-tºmƒ ss{Uh¿°v

]n∂n¬\n∂p hcp∂ hml\ßƒ

ImWm-\p≈ Z¿∏Ww (Rear view mirror)
$

$ tjhnMv and¿

$ tSm¿®nse dn^vf-IvS¿

$

$ apJw t\m°m≥

$ Imen-tUm-kvtIm∏v \n¿an-°p-∂-Xn\v

$

$ hkvXp -°-fpsS sNdnb {]Xn -

_nw_w e`n -°p-∂p. IqSp -X¬

hnkvXrXn Zriy-am-Ip∂p.

$

$ henb {]Xn-_nw_w D≠m-°m-

\p≈ Ign-hv.

$ {]Im-isØ kam-¥-c-ambn {]Xn-

]-Xn-∏n-°m-\p≈ Ignhv.

$ hkvXp-hn\v kam-\-amb

{]Xn_nw_w

$ Bh¿Ø\ {]Xn-]X\w

$
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apdn-bp∂ s]≥kn¬

•mknse Pe-Øn-te°v Hcp s]≥kn¬ Ncn®p h®v t\m°q. apdn-

™Xpt]mse ImWp-∂n-t√. F¥m-Wn-Xn\p ImcWw? Hcp {]h¿Ø\w

IqSn sNbvXp-t\m-°mw.

{]Xy£-s∏-Sp∂ \mWbw

$ tπ-‰n¬ Hcp \mWbw hbv°p-I. tπ‰v tai-∏p-dØv hbv°p-I.

$ \mW-bsØ t\m°n-s°m≠v  ]nd-tIm´p \S°m≥

kplrØn-t\mSv ]d-bp-I.

$ \mWbw ZrjvSn -bn¬\n∂p ad -bp -tºmƒ B

ÿm\Øp Xs∂ \n¬°m≥ Bh-iy-s∏-SWw.

$ tπ‰n¬ A¬∏m-¬∏-ambn Pew Hgn-°p-I.

$ kplrØn\v \mWbw ho≠pw ImWm≥ Ign-bp-

∂pt≠m?

\mWbw ho≠pw {]Xy-£-s∏-Sm≥ Imc-W-sa¥v?

\mW-b-Øn¬ X´n {]Xn-]-Xn-°p∂ {]Imiw sh≈Øn-eqsSbpw hmbp-hn-eq-sSbpw k©cn-

®mWt√m Ct∏mƒ \ΩpsS IÆn¬ ]Xn-°p-∂-Xv. sh≈w Hgn-°p-∂-Xn\v aptºm?

{]Imiw hmbp-hn-eqsS am{Xw k©-cn-®mWv \ΩpsS IÆn¬ FØn-b-Xv. \mWbw ImWm-

Xm-Ip-∂-Xp-hsc ]nd-tIm´v \S-°pI F∂p ]d-™m¬ A¿Yw \mW-b-Øn¬ X´n

Xncn®phcp∂ {]Im-i-c-ivan-Iƒ \ΩpsS IÆn¬ FØm-Xm-hp-∂-Xp-hsc ]nd-tIm´v \S-

°pI F∂m-Wv.

tπ‰n¬ sh≈w Hgn-°p-tºmtgm?

hmbp-hn¬\n∂v sh≈-Øn-te°pw sh≈-Øn¬\n∂v hmbp-hn-te°pw k©-cn-°p∂ {]Im-

i-c-ivan-IfpsS ]mXbv°v hyXnbm\w kw -̀hn-°p-∂p. AXn-\m¬ \mW-b-Øn¬ X´n Xncn-

®p-h-cp∂ {]Im-i-c-ivan-Iƒ \ΩpsS IÆn-se-Øp-∂p. \mWbw ho≠pw ImWp∂p.

\mWbw A¬∏w Db¿∂-Xp-t]mse tXm∂p-∂-Xn\pw \mWbw ho≠pw ImWp-∂-

Xn\pap≈ ImcWw hy‡-ambnt√.

{]Imiw Hcp am[y-a-Øn¬\n∂v hyXy-kvX-amb as‰mcp am[y-a-Øn-te°v

IS-°p-tºm-ƒ AXns‚ ]mXbv°v hyXn-bm\w kw -̀hn-°p-∂p. {]Im-i-Øns‚

Cu {]Xn-̀ m-ksØ A]-h¿Ø\w (Refraction) F∂p ]d-bp-∂p.

sh≈-ap≈ •mkn¬ h® s]≥kn¬ apdn-™-Xp-t]mse tXm∂p∂Xv F¥p-sIm-s≠∂p

hni-Zo-I-cn-°m≥ Ign-bp-a-t√m.
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se≥kp-IfpsS temIw

hnhn[Xcw Z¿∏-W-ß-sf-°p-dn®v \mw a\- n-em-°n-b-

t√m. Ch-sb√mw {]Im-iw {]Xn-]-Xn-∏n-°p-∂-h-b-t√.

C\n {]Imiw IS-Øn-hn-Sp∂ a‰p Nne hkvXp-°sf ]cn-

N-b-s∏-Smw. X∂n-́ p≈ Hcp Iq´w se≥kp-Iƒ ]cn-tim-

[n-°q. F√m se≥kp-I-fpw Hcpt]mse-bmtWm? hyXym-

k-ß-fpsS ASn-ÿm-\-Øn¬ Chsb XcwXncn-°q.

a[y-Øn¬ I\w IqSn --bXpw h°p-Iƒ I\w Ipd-™-Xp-amb se≥kns\

tIm¨shIvkv se≥sk∂pw (Convex Lens) a[y-Øn¬ I\w Ipd™v h°p-Iƒ

I\w IqSn-bn-cn-°p-∂-hsb tIm¨tIhv (Concave Lens) se≥sk∂pw ]d-bp-∂p.

se≥kp-Isf GXp- coXn-bn¬ Nn{Xo-I-cn-°m-sa∂v t\m°q.

tIm¨shIvkv
se≥kv

hnZq-c-Zriyßƒ ImWmw

AI-se-bp≈ Hcp hkvXp-hn-\v A-`n-ap-J-

ambn tIm¨shIvkv se≥kv ]nSn®v {]Xn-

_nw_w Npa-cn¬ ]Xn-∏n-°m≥ {ian-°q.

se≥kpw Npa-cp-am-bp≈ AIew Iq´nbpw

Ipd®pw ]cn-tim-[n°q. hy‡-amb {]Xn-

_nw_w In´p-∂n-t√? Fß-s\-bp≈ {]Xn-

_nw-_-amWv In´p-∂Xv?

tIm¨tIhv se≥kp-]-tbm-Kn®pw CtX

{]h¿Ø\w Bh¿Øn-°q. {]Xn-_nw_w

Npa-cn¬ ]Xn-∏n-°m≥ Ign-bp-∂p-t≠m?

c≠p ]co-£-W-ß-fn-sebpw Is≠-Ø-ep-Iƒ imkv{X-]p-kvX-I-Øn¬ tN¿°q.

tIm¨tIhv
se≥kv

se≥kp-Iƒ D]-tbm-Kn®v \ap°v Nne

{]h¿Ø-\-ßƒ sNbvXpt\m°mw.
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tIm¨shIvkv se≥kv AXn-eqsS IS-∂p-t]m-Ip∂ {]Im-i-civan-Isf ]c-kv]cw

ASp-∏n-°p-∂p. tIm¨tIhv se≥kv AXn-eqsS IS∂pt]mIp∂ {]Im-i-civanIsf

]c-kv]cw AI-‰p∂p.

se≥kp-I-fpsS D]-tbm-K-ßƒ

$ ImgvNsshjay-ßƒ ]cn-l-cn-°m≥ \mw ]e-Xcw IÆ-S-Iƒ D]-

tbm-Kn-°mdp≠v. Chbn¬ hnhn[ se≥kp-I-fmWv D]-tbm-Kn-°p-

∂-Xv.

$ sNdnb A£-c-ß-sfbpw hkvXp-°-sfbpw hep-Xmbn ImWm≥

\mw lm≥Uv se≥kv D]-tbm-Kn-°m-dn-t√. CsXmcp tIm¨shIvkv

se≥km-Wv. ssat{Im-kvtIm-∏v, sSen-kvtIm∏v, Ima-d, s{]mP-IvS¿

apX-emb D]-I-c-W-ß-fn¬ tIm¨shIvkv se≥kmWv D]-tbm-

Kn-°p-∂Xv.

se≥kp-Iƒ D]-tbm-K-s∏-Sp-Øp∂ as‰s¥√mw hkvXp-

°ƒ \mw D]-tbm-Kn-°p-∂p≠v?

Is≠Øn imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

ag-hn-√n≥ AgIv

\nßƒ ag-hn√v I≠n-´p≠mhpw. ag-hn-√n¬ GsX√mw

h¿W-ß-fm-Wp-≈-Xv? \ap°v ¢mkn¬ ag-hn¬ h¿W-

ßƒ D≠m-°n-bm-tem.

   se≥kn¬ {]Imiw ]Xn-°ptºmƒ

se≥kn-eqsS IS-∂p-t]m-Ip∂ {]Imicivan-Iƒ°v

F¥mWv kw -̀hn-°p-∂Xv? Hcp ]co£Ww \SØmw.

kpXm-cy-amb ]m{X-Øn¬ Ipd®v Pe-sa-Sp-°q. {]Im-i-

]mX hy‡-am-Im≥ Pe-Øn¬ Ipd®v tkmt∏m ]mtem

tN¿°pI. C\n c≠v tek¿ tSm¿®v D]-tbm-Kn®v ]m{X-

Øn-\p-≈n-te°v {]Imi_oapIƒ ISØnhnSq. {]Imiw

t\¿tc-J-bn¬ k©-cn-°p∂Xp ImWmw. C\n ]m{X-

Øn\p -sh-fn-bn¬ ]m{X-tØmSp tN¿Øv {]Im-i-]m-X-

bn¬ Hcp tIm¨shIvkv se≥kv h®p-t\m-°q.

{]Im-i-]m-Xbv°v F¥p hyXn-bm-\-amWv D≠m-bXv?

tIm¨sh-Ivkv se≥kn\p ]Icw tIm¨tIhv se≥kv h®v t\m°q.

Ct∏mƒ {]Im-i-]m-Xbv°v Fs¥¶nepw am‰-ap-≠mtbm?
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Hcp ]c∂ ]m{X-Øn¬ Pe-sa-SpØv `nØn-°-Sp-Ømbn,
kqcy-{]-Imiw t\cn´p e`n-°p∂  ÿeØv hbv°p-I.
Hcp ka-XeZ¿∏Ww Pe-Øn¬ XmgvØn Ncn®p h®v
AXn¬ hogp∂ kqcy - {] -Im -isØ `nØn -bn¬
]Xn∏n°pI. `nØn shfp-Ø-X-s√-¶n¬ {]Imiw -]-Xn-
°p-∂nSØv sX¿tam-tImƒ jot‰m sh≈-t]-∏tdm
hbv°-Ww.

`nØn-bn¬ at\m-l-c-amb h¿W-ßƒ ImWp-∂nt√?

F¥m-Wn-Xn\v ImcWw?

\nß-fpsS kvIqƒ et_m-d-´-dn-bn¬ •mkv {]nk-ap-
≠t√m. {]nkw D]-tbm-Kn®v \ap°v Hcp {]h¿Ø\w
sNømw.

Hcp ka-X-e-Z¿∏-Whpw AtX hep-∏-Øn-ep≈ Hcp IdpØ t]∏dpw
FSp-°p-I. t]∏-dn¬ \mWbh -́Øn¬ Hcp Zzmc-an-Sp-I. t]∏¿ ka-
X-e-Z¿∏-WØn¬ H´n-°p-I. ka-X-e-Z¿∏-Ww shbn-eØp ]nSn®v
{]Imiw Npa -cn -te°v ]Xn -∏n -°q. B IncW]mX-bn¬
Npacn\SpØv {]nkw hbv°p-I. {]nk-Øns‚ NXp-cm-Ir-Xn-bn-ep≈
Hcp hiØv Ncn-™mWv {]Imiw ]Xn-t°-≠-Xv. At∏mƒ NXp-
cm-Ir-Xn-bn-ep≈ at‰ hi-Øp-IqSn {]Imiw ]pd-Øp-h∂v Npa-cn¬
]Xn-°p-∂p. {]nk-Øns‚ ÿm\w hyXym--k-s∏-SpØnt\m°q.

F¥mWv Npa-cn¬ ImWp-∂Xv?

kqcyt‚Xv [h-f-{]-Im-i-am-Wv. [hf{]Im-i-Øn¬ Ggp h¿W-ßƒ AS-ßn-bn-́ p-≠v. hb-

e-‰v, C≥Un-tKm, \oe, ]®, a™, Hmd©v, Nph∏v F∂n-h-bmWv Cu h¿Wßƒ. {]Imiw

{]nk-ØneqsS IS-Øn-hn-´m¬ AXv LS-I-h¿W-ß-fmbn amdp-∂p. {]Im-i-w AXns‚

LS-I-h¿W-ß-fmbn amdp∂ {]Xn-`m-k-amWv {]Io¿W-\w (Dispersion). [hf{]Im-i-

Ønse hnhn[ h¿W-ßƒ°v hyXykvX Af-hn¬ A]-h¿Ø\w kw -̀hn-°p-∂-Xp-sIm-

≠mWv {]Io¿W\w D≠m-Ip-∂-Xv.

A¥-co-£-Ønse Pe-I-Wn-I-I-fn-eqsS kqcy-{]-Imiw IS-∂p-t]m-Ip-tºm-gp-≠m-hp∂ h¿W-hn-kva-

b-amWv ag-hn-s√∂v a\- n-em-b-t√m.

h¿W-∏º-c-ap-≠m°mw

D]-tbm-K-iq-\y-amb Hcp kn.Un. FSpØv Nn{X-Øn-¬ ImWn-®-Xp-

t]mse  Ggv Xpey `mK-ß-fmbn  AS-bm-fs∏-SpØpI. AXn¬ ag-

hn-√nse Ggp-\n-d-ßƒ {Ia-Øn¬ s]bn‚ v sNøq. \nd-ap≈

t]∏dpIƒ H´n-®mepw aXn. kn.Un-bnse Zzmc-Øn¬ Hcp s]≥kn¬

ISØnh®v UnkvIns\ thK-Øn¬ Id-°n- t\m-°p-I. F¥v \nd-

amWv Ct∏mƒ ImWp-∂-Xv? {]Im-i-Ønse LS-I-h¿W-ßƒ IqSn-

t®-cp-tºmƒ sh≈ \ndw In´p∂p F∂p a\- n-em-bn-t√.

Z¿∏-W-ßƒ, se≥kp-Iƒ, {]nkw XpS-ßnbh D]-tbm-Kn®v hnhn[

]co-£-W-ßƒ sNbvX-t√m. {]Im-i-Øns‚ Nne khn-ti-j-X-IfmWv Cu ]co-£-W-ß-sfsb√mw

ck-I-c-am-°n-b-Xv. Nne Iq´n-t®¿°-ep-Iƒ hcpØn ck-I-c-amb IqSp-X¬ {]h¿Ø-\-ßƒ

sNøpat√m.

ck-I-c-amb ]co-£-W-ßƒ imkv{X-¢-∫n¬ Ah-X-cn-∏n-°Ww. ]co-£-W-ßfpw Nn{X-ßfpw

tN¿Øv {]Im-i-∏-Xn∏v Xbm-dm-°p-I-bp-am-hmw.
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1 2 3

$ hnhn[ {]X-e-ß-fn¬ {]Imiw ]Xn-°p-tºmƒ {]Xn-]-X-\-Øn-ep-≠m-hp∂ am‰-

ßƒ DZm-l-c-W-k-lnXw hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ \mw hkvXp-°sf ImWp-∂-sX-ß-s\-sb∂v {]Xn-]-X-\-Øns‚ ASn-ÿm-\-Øn¬

hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ hnhn[Xcw Z¿∏-W-ß-fpsSbpw se≥kp-I-fp-sSbpw D]-tbm-Khpw khn-ti-j-X-

Ifpw Is≠-Øm≥ Ign-bp-∂p.

$ {]Im-i-Øns‚ {]Xn-]-X-\w, {]Io¿W-\w, A]-h¿Ø\w F∂o Bi-b-ßƒ

hniZo-I-cn-°m≥ Ign-bp-∂p.

$ {]Im-i-Øns‚ khn-ti-j-X-I-fp-ambn _‘-s∏´ ]co-£-W-ßƒ Bkq-{XWw

sNøm≥ Ign-bp-∂p.

$ {]nkw, Z¿∏-Ww, se≥kv F∂nh D]-tbm-Kn®v kq£va-X-tbm-sSbpw IrXy-X-tbm-

sSbpw ]co-£Wßƒ sNøm≥ Ign-bp-∂p.

$ Z¿∏-W-ßƒ sIm≠v D]-I-c-W-ßƒ \n¿an-°m≥ Ign-bp-∂p.

1. ka-X-e-Z¿∏-W-Øn\v _m[-I-a-√m-ØXv GXv?

(a) {]Im-i-Øn\v {]Io¿W\w D≠m-°p∂p.

(b) {]Im-isØ {]Xn-]Xn-∏n-°p∂p.

(c) ]m¿iznI hn]-cybw D≠m-°p∂p.

(d) anYym{]Xn-_nw_w D≠m-°p∂p.

2. {]Im-i-_ow IS∂pt]mhp∂ ]mX-bn¬ aq∂v kpXm-cy-h-kvXp-°ƒ {Iao-I-cn-®n-

cn-°p-∂p. Chsb kw_-‘n® icn-bmb {]kvXm-h\ GXm-Wv?

(a) 1. •mkv jo‰v, 2. tIm¨tIhv se≥kv, 3. tIm¨shIvkv se≥kv

(b) 1. tIm¨tIhv se≥kv, 2. tIm¨shIvkv se≥kv, 3. •mkv jo‰v

(c) 1. tIm¨shIvkv se≥kv, 2. •mkv jo‰v, 3. tIm¨tIhv se≥kv

(d) 1. tIm¨tI-hv se≥kv, 2. •mkv jo‰v, 3. tIm¨shIvkv se≥kv



ASn-ÿm-\-imkv{Xw VII 37

3. BZy-tIm-f-Øn\v A\p-tbm-Py-amb coXn-bn¬ c≠pw aq∂pw tImf-ßƒ am‰n

FgpXpI.

{]Xn-]-X\w se≥kv hkvXp°sf ImWp∂p.

A]-h¿Ø\w AXm-cy-hkvXp apJw ImWp-∂-p.

{]Io¿W\w Z¿∏Ww ag-hn√v D≠m-Ip∂p.

{]Xn-_nw_w {]nkw ssat{Im-kvtIm-∏n¬ D]-tbm-Kn-°p-∂p.

4. sh≈-Øn-\p-≈n¬ ImWp∂ a’y-Øns‚ bYm¿Y-ÿm\w \ap°v ImWp-∂-

Xmbn tXm∂p∂ ÿm\w Xs∂-bmtWm? F¥p-sIm≠v?

5. ]pXnb Ão¬]m{X-Øn-emtWm D]-tbm-Kn® Ão¬]m-{X-Øn-emtWm \ap°v

IqSpX¬ \∂mbn {]Xn-_nw_w ImWm≥ Ign-bp-∂Xv? F¥psIm≠v?

1. hnhn[ tIm¨shIvkv se≥kpIƒ  D]-tbm-Kn®v Zqsc-bp≈ hkvXp-°-fpsS {]Xn-

_nw_w kv{Io\n¬ ]Xn-∏n-°m≥ {ian-°q. F√m se≥kp-Ifpw Htc AIeØn¬

]nSn-°p-tºm-gmtWm {]Xn-_nw_w e`n-°p-∂Xv? hyXymkw Is≠Øq.

2. {]nkw D]-tbm-Kn-°p-tºmƒ kqcy-{]-Im-i-Øn\v {]Io¿W\w kw`-hn®v LS-I-

h¿W-ß-fmbn th¿Xn-cn-bp-sa∂v Is≠-Øn-b-t√m. as‰mcp {]nkw IqSn D]-tbm-

Kn®v Cu LSIh¿W-ßsf AXn-eqsS ISØnhn´p t\m°q. \nco-£W^ehpw

\nK-a-\hpw tcJ-s∏-Sp-Øq.

3. IÆmSn D]-tbm-Kn®v ag-hn¬ h¿W-ßƒ Npa-cn¬ ]Xn-∏n-°p-∂Xv \mw ]Tn-®t√m.

Cu ag-hn-√n¬\n∂v Hmtcm h¿W-sØbpw \nßƒ°v AS¿Øn-sb-Sp-°m≥

km[n®mtem?

Nn{X-Øn¬ ImWp-∂-Xp-t]mse Hcp IÆmSn°jW-Øn¬ Np‰pw IdpØ C≥kp-

te-j≥ tS∏v H´n®v Hcp IÆmSn kv{Sn∏v D≠m-°q. CXn\v Hcp ssI∏nSn IqSn

]nSn∏n-°-Ww. Cu kwhn-[m-\sØ Npa-cn¬ ]Xn-bp∂ ag-hn¬ h¿W-ßƒ°n-S-

bn¬ ]n-Sn®pt\m°q. FXn¿`m-KØv h¿W-°m-gvNI-ƒ ImWp-∂nt√? CjvS-s∏-

Sp∂ Hmtcm h¿Whpw t\m´v_p-°n-tet°m ico-c-Øn-tet°m ]Xn-∏n-°m≥ Cu

D]-I-c-Ww hgn Ign-bp-∂nt√?

12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
12345678901234567890123456789012123456789012
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Bkn-UpIfpw B¬°enIfpw3

C∂se amPnIv ImWm≥ t]mbn. aPo-jy≥ t_m¿Un¬
Hcp sh≈-°-S-emkv  H´n-®p. Hcp Xqhm-e-sb-SpØv t_m¿Uv
]Xps° XpS-®p. A¤pXw! t_m¿Un¬ Nph∂ A£-c-
ßƒ sXfn-™v hcp-∂p...

(jlm-\-bpsS Ub-dn-bn¬\n∂v)

Ubdn hmbn-®-t√m. Fß-s\-bmWv t_m¿Un¬ Nph∂ A£-c-ßƒ D≠m-bXv? amPn°p-

Im-c\v {]tXyI Ignhp h√Xpw D≠m-bn-cn-°ptam?

]q°ƒ {]Xy-£-s∏-Sp∂ sNSn

Cu {]h¿Ø\w \ap°v sNbvXpt\m°mw. A¬∏w sNdp-\m-c-

ß-\o-cv, Hcp sh≈t∏∏¿, ct≠m aqt∂m sNº-c-Øn-∏q-hv, Hcp

sNdnb IjWw XpWn F∂nh Hcp°nhbv°q.

sh≈t∏∏¿ FSpØv AXn¬ Hcp sNSn-bpsS Nn{Xw hc-bv°q.

sNSnbn¬ ]q°ƒ hc-bvt°≠ `mKØv \mc-ß-\ocv D]-tbm-

Kn®v ]qhn-X-fp-Iƒ hc-bv°p-I. Hcp Iºv, \mc-ß\o-cn¬ ap°n

hc-®m¬ aXn. DWßn-°-gn-bp-tºmƒ ]q°-fn-√mØ sNSn am{Xw

ImWmw. sNº-c-Øn-∏q-°ƒ Hcp XpWn°-jW-Øn¬ \∂mbn

Dc-bv°p-I. C{Xbpw Xbm-dm°n h®m¬ amPnIv Bcw-̀ n-°mw.
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sNº-cØnt]∏¿

Hcp sNdnb IjWw sh≈-t∏-∏-dns‚

Ccp-h-iØpw sNº-c-Øn-∏qhv \∂mbn

Dc®p ]nSn-∏n-°p-I. t]∏¿ DW-°n-sb-

SpØ tijw ]‰n-∏n-Sn®ncn-°p∂ ]qhns‚

Awi-ßƒ \o°w sNøp-I. I{XnI D]-

tbm-Kn®v t]∏¿ hoXn-Ip-d™Xpw \ofw

IqSnbXpamb IjW-ßfmbn apdn-s®Sp-

°p-I. CXns\ sNº-cØnt]∏¿ F∂p-hn-

fn-°mw.

sNº-cØnt]∏¿ D]-tbm-Kn®v sNbvX

]co-£-W-ßƒ \oe en‰vakv t]∏¿

D]-tbm-Kn®v sNbvXpt\m°q.

$ GsX√mw {Zmh-I-ß-fn-emWv sNº-

cØnt]∏¿ Nph∏p\nd-am-bXv?

$ sNº-cØnt]∏¿ Nph∏p\nd-ambn

amdnb {Zmh-I-ß-ƒ°v s]mXp-hmbn

]pfn-cp-Nn-bm-Wt√m?

en‰vakv t]∏¿ (Litmus Paper)
sNº-cØnt]∏¿ t]mse et_m-d-́ -dn-bn¬

km[m-c-W- D]-tbm-Kn-°p∂Xv en‰vakv

t]∏¿ BWv. Ch Nph-∏v, \oe \nd-ß-fn-

ep≠v.

sNSn-bpsS Nn{Xw hc® sh≈t∏∏¿ t_m¿Un¬ Dd-∏n-°q. XpWn-

bn¬ sNº-c-Øn-∏q-°ƒ Dc-® -̀ mKw sIm≠v IS-em-kn¬ ]q°ƒ

hc® `mKw XpS-bv°p-I. Nn{X-Øn¬ ]q°ƒ {]Xy-£-am-bXv

I≠nt√. amPnIv sNøp-tºmƒ Hcp amPnIvhSn IqSn IcpXpa-t√m.

hnP-b-I-cambn amPnIv ImWn®v Iq´p-Imsc A¤p-X-s∏-Sp-Øntbm?

sNSn-bn¬ Nph-∂-]q-°ƒ {]Xy-£-s∏-´-Xn\v Imc-W-sa-¥m-bn-

cn°pw?

Hcp t]∏-dn¬ sNº-c-Øn-∏qhv Dc®p t\m°q. Ht∂m ct≠m Xp≈n

sNdp\mc-ß-\ocv Cu `mKØp hogvØp-I. t]∏-dn\v D≠mb

\ndwam‰w {i≤n-®t√m.

\mw km[m-cW D]-tbm-Kn -°p∂

GsX√mw hkvXp-°ƒ°v CØ-c-Øn-

ep≈ {]tXy-IX D≠v?

tamcv, sh≈w, shfn-s®-Æ, hn\m-Kn-cn,

tkm∏psh≈w, ]©-km-c-em-b-\n, D∏p

emb-\n, ]pfn- I-e-°nb sh≈w, ]m¬

XpS-ßn-b-h-bn¬ sNº-cØnt]∏¿

D]tbm-Kn®v ]co-£n-°q.
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cmk-h-kvXp-°ƒ ssIImcyw

sNøp-tºmƒ...

$ cpNn®p t\m°-cpXv.

$ kv]¿in-°-cpXv.

$ aWØp t\m°cpXv.

$ ico-c-Øn¬ hog-cpXv.

$ Ip∏nbn¬\n∂v BknUv FSp-°p-

tºmƒ t{Um∏¿ D]-tbm-Kn-°-Ww.

$ BknUv t\¿∏n-°p-tºmƒ _o°-

dn¬ Pew FSpØv A¬∏w

BknUv AXn-te°v kmh-[m\w

tN¿Øv Cf-°-Ww.

$ tlmƒU¿ D]-tbm-Kn®v sSÃvSyq_v

]nSn°-Ww.

Bkn-Up-Ifpw teml-ßfpw

Bkn-Up-I-fpsS Nne khn-ti-j-X-I-fmWv \mw ]cn-

N-b-s∏-́ -Xv. a‰p Nne {]h¿Ø-\-ßƒIqSn sNbvXp-

t\m°mw. Hcp sSÃvSyq_n¬ t\¿∏n® sslt{Um-

t¢m-dnIv BknUv A¬∏w FSpØv Hcp IjWw kn¶v

C´p t\m°q.

F¥mWv ImWp-∂Xv?

sSÃvSyq-_ns‚ hmbv`mKw s]cp-hn-c¬sIm≠v Ipd®p

kabw AS®p]nSn-°p-I. Xos∏-´n-s°m≈n IØn®v

sSÃvSyq-_n\v apI-fn¬ ]nSn®v hnc¬ am‰p-I. F¥mWv

kw`-hn-®Xv?

sNbvX {]h¿Ø-\-ßfpw Is≠-

Ø-ep-Ifpw imkv{X-]p -kvX-I-

Øn¬ Fgp-Xp-a-t√m.

`£y-hkvXp AS-ßn-bn-cn-°p∂

BknUv

tamcv emIvSnIv BknUv

hn\m-Kncn Ak-‰nIv BknUv

]pfn Sm¿Sm-dnIv BknUv

\mcß kn{SnIv BknUv

B∏nƒ amenIv BknUv

Edubuntu - School Resource - "BknUpw

teml-ßfpw' F∂ `mKw ImWpI.

t\¿∏n® BknUv

kn¶v

_eq¨

ssl{U-P≥ _eq¨

\n¿an°mw

BknUv (Acid)
\mc-ß-\o-cv, tamcv, ]pfn, hn\m-Kncn XpS-ßn-b-h-bn¬ Nne Bkn-Up-Iƒ

(Aæw) AS-ßn-bn-cn-°p-∂p. Bkn-Un¬ en‰vakv t]∏-dns‚ \ndw Nph∏v

Bbncn°pw. F√m Bkn-Up-Ifpw ]pfn-cpNn D≈hbmWv. `£y-h-kvXp-

°-fn¬ AS-ßn-bn-cn-°p∂ BknUpIƒ i‡n- Ip-d-™-h-bm-Wv. sslt{Um-

t¢m-dnIv Bkn-Uv, ss\{SnIv Bkn-Uv, kƒ^yqdnIv Bkn-Uv XpS-ßn-bh

et_m-d-́ -dn-bn¬ D]-tbm-Kn-°p∂ i‡n IqSnb Bkn-Up-I-fm-Wv.

\nXy-Po-hn-X-Øn¬ D]-tbm-Kn-°p∂ Nne `£y-h-kvXp-°-fnse Bkn-Up-Iƒ
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sl≥dn Imh≥Unjv (1731˛1810)

Nne teml-ßƒ Bkn-

Up-I-fp-ambn {]h¿Øn-

∏n® v IØp∂ Hcp

hmXIw D¬∏m-Zn-∏n-°p∂-

Xmbn 16˛mw \q‰m-≠n¬

Xs∂ Is≠-Øn-bn-cp-∂p.

Cu hmXIw BZy-ambn

Xncn-®-dn-™Xv {_n´ojv

imkv{X-⁄-\mb sl≥dn Imh≥Unjv BWv.

Cu  hmX-I-Øn\v ssl{U-P≥ F∂ t]cv

\¬In-bXv emthm-bvkn-b¿ BWv. "Pew

D¬∏m-Zn--∏n-°p-∂Xv' F∂mWv ssl{UP≥

F∂ hm°ns‚ A¿Yw.

sl≥dn Imh≥Unjv

Edubuntu - School Resource
"BknUpw Im¿_-tW-‰pIfpw'

F∂ `mKw ImWpI.

t\¿∏n® sslt{Um-t¢m-dnIv Bkn-Uv kn¶pambn {]h¿Øn-°p-tºmƒ D≠m-Ip∂ hmXIw

ssl{U-P≥ BWv. ssl{U-P≥ IØp∂ hmX-I-am-Wv. sSÃvSyq--_n¬ \n∂v ssl{U-P≥ hmXIw

]pd-tØ°p hcp-Ibpw IØn°ptºmƒ sNdnb i_vZ-tØmsS IØp-Ibpw sNøpw.

t\¿∏n® kƒ^yq-dnIv Bkn-Upw kn¶v,

a·o-jyw, Aep-an-\nbw F∂o teml-ßfpw

D]-tbm -Kn®v CtX ]co -£Ww

sNbvXpt\m°q. Is≠-Ø-ep-Iƒ imkv{X-

]p-kvX-I-Øn¬ tcJ-s∏-Sp-ØWw.

$ et_m-d -´ -dn -bn¬ BknUv

kq£n®ph® Ip∏nbpw AS∏pw {i≤n-

®n-´pt≠m? Ahbv°v teml AS-∏p-

Iƒ D]-tbm-Kn-°m-ØXv F¥p-sIm-

≠mWv?

$ \mw km[m-cW D]-tbm-Kn -°p∂

A®m-dp-Iƒ BknUv kz`mhw D≈-

h-bm-Wv. Ch teml-]m{X-ß-fn¬

kq£n-°m-dpt≠m?

BknUv kz`m-h-ap≈ ]e hkvXp-°fpw \mw ho´n¬ D]-tbm-Kn-°p-∂p-≠-t√m. BknUv

teml-ß-fp-ambn  {]h¿Øn°pw F∂p a\- n-em-°n-bn-t√. AXp-sIm≠v ]pfn, tamcv,

hn\m-Kn-cn, \mc-ß-\ocv F∂nh AS-ßnb Blm-c-h-kvXp-°ƒ kq£n-°m≥ teml∏m-{X-

ßƒ D]-tbm-Kn-°m-dn-√. BknUpw temlhpw tN¿∂v D≠m-hp∂ Nne hkvXp-°ƒ \ap°v

BtcmKy{]iv\-ßƒ D≠m-°pIbpw sNøpw.

tamcv D]-tbm-Kn-®p≈ Idn-Iƒ D≠m-°p-tºmƒ Aeq-an-\nbw ]m{X-amtWm a¨]m-{X-amtWm

IqSp-X¬ A\p-tbmPyw?

ap -́tØmSv Bkn-Un¬

Hcp sSÃvSyq_n¬ t\¿∏n®

kƒ^yqdnIv BknUv F-SpØv

AXn¬ ap -́tØm-Sns‚ Ij-W-ßƒ

CSpI. sSÃvSyq_n\v apI-fn¬

Xos∏-´ns°m≈n IØn®v ImWn-

°q. F¥mWv kw -̀hn-°p-∂Xv?

Im¿_-tW‰v

ap -́tØm-Sv, tNm°v, am¿_nƒ F∂n-h-bn¬

Im’yw Im¿_tW‰v AS-ßn-bn-cn-°p∂p.

BknUpIƒ Im¿_-tW‰pI-fp-ambn

{]h¿Øn-°p-tºmƒ Im¿_¨ ssU

HmIvsskUv D≠m-hpw. Im¿_¨ ssU

HmIvsskUv Xo sISpØp∂ hmX-I-amWv.
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tImgn-ap-́ -bpsS amPnIv

_o°-dn-\p-≈n¬ Hcp tImgn-ap´ hbv°p-I.

_o°¿ \ndsb hn\m-Kncn FSp-°p-I. tImgn-

ap´ apI-fn -te°v h∂tijw Xmtg°v

t]mhp∂p. Cu {]h¿Ø\w Bh¿Øn®p

sImt≠-bn-cn-°pw. ap´tØmSnse Im¿_-

tW‰v Bkn-Up-ambn {]h¿Øn®v Im¿_¨

ssUHmIvsskUv D≠m-hp-∂p. ap -́bpsS D]-

cn-X-e-Øn¬ Im¿_¨ssU HmIvsskUv

\nd™v \n¬°p-∂-Xp-sIm-≠mWv tImgn-ap´

Db-cp-∂-Xv. apI-fn-seØptºmƒ Im¿_¨

ssUHmIvsskUv ap´bpsS D]-cn-X-e-Øn¬

\n∂v ]pd-tØ°p t]mhp∂Xn-\m¬ tImgn-

ap´ Xmgp-∂p.

tNm°v, am¿_nƒ Ij-W-ßƒ F∂o hkvXp-°fpw t\¿∏n® Bkn-Up--Ifpw D]-tbm-

Kn®v IqSp-X¬ ]co-£-W-ßƒ sNbvXpt\m°q. ]co-£-W-°p-dn-∏p-Iƒ imkv{X]pkvX-I-

Øn¬ tN¿°Ww.

\ap°pw \n¿an°mw Hcp AKv\nia\n

Bh-iy-amb hkvXp-°ƒ: hn\m-Kn-cn, A∏-°m-cw, πmÃnIv t_m´n¬,

πmÃnIv Syq_v, sagp-Ip-Xn-cn

πmÃnIv t_m´n-ens‚ AS-∏n¬ hmbp IS-°m-Ø-hn[w Syq_v Dd∏n--°p-I.

t_m´n-en¬ ]Ip-Xn-tbmfw hn\m-Kncn FSp-°p-I. Hcp ISem-kn¬ A∏-

°mcw s]mXn-s™-SpØv hn\m-Kn-cn-bn-te°v hogmØ hn[w t_m´n-ens‚

apIƒ`mKØv Syq_n¬ sI´n-Øq-°pI. t_m´n¬ \∂mbn AS-bv°p-I.

t_m´n¬ \∂mbn Ipep°n A∏°mcw hn\m-Kn-cn-bn-te°v

hogm≥ A\p-h-Zn-°-Ww. t_m´n-

en¬\n∂v hcp∂ hmXIw IØp∂

sagp-Ip-Xn-cn-bpsS t\sc ]nSn-°q.

F¥mWv ImWp-∂Xv?

hn\m-Kncn Ak-‰nIv Bkn-Um-

sW∂v Adn-bm-a-t√m. tkmUnbw

ss_ Im¿_-tW‰v BWv A∏-

°mcw. Ch XΩn¬ {]h¿Øn-°p-

tºmƒ Im¿_¨ ssUHmIvsskUv

hmXIw D≠m-hp-a-t√m. A·n-i-a\n {]h¿Øn-

°p-∂Xv Cu XØz-ap-]-tbm-Kn-®m-Wv. ]co-£-W-

°p-dn∏v imkv{X]p--kvX-I-Øn¬ Dƒ-s∏-Sp-Øpa-

t√m.

Ddpºv ISn-°p-tºmƒ

Ddp -ºv ISn -°p -tºmƒ A¬∏w

t^m¿anIv BknUv \ΩpsS ico-c-

Øn¬ {]th-in-°p-∂p. CXmWv Ddpºv

ISn-°p-tºm-gp≈ thZ-\bv°v Imc-Ww.

Bkn-Up-I-fpsS s]mXp-kz-̀ m-h-ßƒ

Bkn-Up-Ifpw hnhn[ hkvXp-°fpw D]-tbm-

Kn®v Nne ]co-£-W-ßƒ sNbvX-t√m. Xmsg

sImSpØ kqN-\-Iƒ D]-tbm--Kn®v Bkn-Up-

I-fpsS s]mXpkz`m-h-ßƒ ]d-bmtam?

$ Bkn-Un¬ en‰va-kns‚ \ndw

$ cpNn

$ teml-ß-fp-am-bp≈ {]h¿Ø\w

$ Im¿_-tW-‰p-I-fp-am-bp≈ {]h¿Ø\w
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Nph∂ sNº-cØnt]∏¿

sNº-c-Øn-t]∏¿ Xbm-dm-°n-bn-́ p-≠-t√m. F√mw \oe\nd-at√. \ap°v

Nph∏p\nd-ap≈ t]∏dpIfpw Bh-iy-amW.v F¥p sNøpw? BknUv

KpW-ap≈ GsX-¶nepw hkvXp -hn¬ Ch Xmg vØn -b -tijw

DW°nsbSp°q. Ct∏mƒ \ap°v Nph∏pt]∏-dp-I-ƒ e`n®nt√.

Nph∏v sNº-cØnt]∏-dpI-fpw Nph∏v en‰vakv t]∏-dp-Ifpw D]-tbm-

Kn®v  ]co-£-W-ßƒ sNbvXpt\m°mw. sh≈w, tamcv,  hn\m-Kn-cn,

tkm∏psh≈w, NpÆm-ºp-sh-≈w, D∏p-sh-≈w, ]©-kmcemb-\n, ]m¬,

Nmcw Ie°n sXfnbn® Pew F∂nh-bnse√mw Nph∏v en‰vakv t]∏dpw Nph∏v sNº-

cØnt]∏dpw XmgvØn t\m-°p-a-t√m.

$ GsX√mw {Zmh-I-ß-fn-emWv Nph∏p sNº-cØnt]∏¿ \oe-bmbn amdn-bXv?

$ GsX√mw {Zmh-I-ß-fn-emWv Nph∏p en‰vakv t]∏¿ \oe-bmbn amdn-b-Xv?

Xbm-dm-°nb kqNIw D]-tbm-Kn®v et_m-d-́ -dn-bn¬ ImWp∂ Nne B¬°-en-Iƒ ]cn-

tim-[n°q.

$ Im’yw sslt{Um-IvsskUv (NpÆm-ºp-sh-≈w)

$ tkmUnbw sslt{Um-IvsskUv emb\n

(ImÃnIv tkmU)

$ s]m´mkyw sslt{Um-IvsskUv emb\n

(ImÃnIv s]m´m-jv)

$ Atam-Wnbw sslt{Um-IvsskUv emb\n (en°¿

Atam-Wn-b Pe-Øn¬ ebn-∏n®Xv)

Xncn-®-dn-bm≥

Bkn-Up-I-sfbpw B¬°-en-I-sfbpw Xncn-®-dn-bm≥ \mw CXp-hsc D]-tbm-Kn-®Xv

en‰vakv t]∏dpw sNº-c-Ønt]∏dpam-W-t√m. at‰-sX-¶nepw kky-̀ m-K-ßƒ CXp-t]mse

D]-tbm-Kn-°mtam? t{]mPIvSv sNbvXv dnt∏m¿´v Xbm-dm-°q. Xmsg kqNn-∏n® {]h¿Ø-

\-ßƒ \nßƒ°v t{]mPIvSv sNøp-∂-Xn\v klm-b-I-am-hpw.

sNº-cØnt]∏¿ Xbm-dm-°nbt]mse hnhn[ hkvXp-°ƒ sh≈-t∏-∏-dn¬ Dc®v CØ-

c-Øn-ep≈ t]∏dpIƒ Xbm-dm-°p-a-t√m. GsXms° hkvXp-°ƒ D]-tbm-Kn°mw?

$ a™ƒ

$ amhne

$ tdmkv

$ _o‰vdq´v

$ Imc‰v

$

$

Edubuntu - School Resource - "en‰vakv \n¿amWw'

F∂ `mKw ImWpI.

B¬°en (Alkali)
Nph∏v en‰va-kns\ \oe-bm-°p∂ NpÆm-

ºp-sh≈w t]mep≈ ]Zm¿Y-ßƒ

B¬°-en-Iƒ F∂-dn-b-s∏-Sp-∂p.  Ch

Imc-cpNn D≈-hbpw hgp-h-gp-∏p-≈-

hbpw (slimy) Bbn-cn-°pw.



ASn-ÿm-\-imkv{Xw VII4444

hkvXp Bkn-Unse \ndw B¬°-en-bnse \ndw

^nt\m^vX-en\v ]Icw aossY¬ Hmd©v D]-tbm-Kn®v

CtX ]co-£Ww Bh¿Øn°q.

Is≠-Ø-ep-Iƒ imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

kqN-I-ßƒ (Indicators )
\ndwam‰-Øn-eqsS Bkn-Up-I-sfbpw

B¬°-en-I-sfbpw Xncn-®-dn-bm≥ klm-

bn-°p∂ ]Zm¿Yß-fmWv kqN-I-ßƒ.

a™ƒ, sNº-c-Øn-∏q-hv, _o‰vdq´v

XpSßn [mcmfw kky-`m-K-ßƒ kqN-

I-ß-fmbn D]-tbm-Kn-°mhp-∂-h-bm-Wv.

en‰vakv t]∏¿ et_m-d-́ -dn-bn¬ D]-tbm-

Kn-°p∂ Hcp kqN-I-amWv.

Cu t]∏-dpIƒ Hmtcm∂pw t\¿∏n® Bkn-Unepw B¬°-en-bnepw hyXykvX \ndw

ImWn-°p-∂pt≠m F∂p ]cn-tim-[n-°q.

sNbvX {]h¿Ø-\-ßfpw Is≠-Ø-ep-Ifpw imkv{X]pkvX-I-Øn¬ FgpX-Ww.

$ Bkn-Up-I-sfbpw B¬°enIsfbpw

Xncn-®-dn-bm≥ GsXms° hkvXp-°ƒ D]-

tbm-Kn°mw?

$ a™ƒ ]pc≠ hkv{X-ßƒ tkm∏p-]-

tbm-Kn®v Igp-Ip -tºmƒ B `mKØv

Nph∏p\ndw ImWp-∂Xv F¥p-sIm-

≠mbncn°pw?

et_m-d-́ -dn-bnse kqN-I-ßƒ

en‰vakv IqSmsX at‰-sXms° kqN-I-ßƒ et_m-d-́ -dn-bn¬ D]-tbm-Kn-°p-∂p≠v?

Hcp sSÃvSyq_n¬ Ipd®v ImÃnIv tkmU-em-b-\nbpw as‰mcp sSÃvSyq_n¬ hn\m-Kn-

cnbpw FSp-°p-I. Hmtcm-∂nepw c≠p-

Xp≈n ^nt\m -^vX-en≥ tN¿°q.

sSÃvSyq_p-I-fn¬ \ndhyXymkw ImWp-

∂pt≠m?

$ Bkn-Un-s\bpw B¬°-en-sbbpw Xncn-

®-dn-bm-\p≈ kqN-I-ambn ^nt\m v̂X-en≥

D]tbmKn-°mtam?
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Xmsg -sIm--Sp-Øn-cn-°p∂ ]´nI {i≤n-°q.

D]-tbm-Kn® hkvXp Bkn-Unse \ndw B¬°-en-bnse \ndw

\oe en‰vakv t]∏¿ Nph∏v \oe

apf-Ips]mSn Cfw Nph∏v Cfw Nph∏v

Nph∏v en‰vakv t]∏¿ Nph∏v \oe

sNº-cØnt]∏¿ (\oe) Nph∏v \oe

^nt\m v̂X-en≥ \ndan√ ]n¶v

sh≈t∏∏¿ sh≈ sh≈

Icn-s∏mSn Idp∏v Idp∏v

aossY¬ Hmd©v Cfw ]n¶v Cfw a™

Xp≈n-\oew (liquid blue) \oe \oe

a™ƒ a™ Nph∏v

$ GsXms° hkvXp-°-fmWv Bkn-Uns\ Xncn-®-dn-bm-\p≈ kqN-I-ß-fmbn D]tbm-

Kn-°mhp∂Xv?

$ GsXms° hkvXp-°-fmWv B¬°-ensb Xncn-®-dn-bm-\p≈ kqN-I-ß-fmbn

D]tbm-Kn-°mhp∂Xv?

km¿hnI kqNIw

(Universal Indicator)

]e kqN-I-ß-fp-sSbpw Hcp an{in-X-amWv

km¿hnI kqN-Iw. BknUv kz`m-h-

Øn-s‚bpw B¬°en kz`m-h-Øn-

s‚bpw Xo{h-X--b-\p-k-cn®v ]e \nd-

ßfpw km¿hnI kqNIw D]-tbm-Kn-°p-

tºmƒ e`n-°pw. Ip∏n°v ]pdØp≈

If¿Nm¿´p-ambn Xmc-Xayw sNbvXmWv

CXp Is≠-Øp-∂-Xv.

Bkn-Uv -˛ -B¬°en kz`m-h-ap≈

hkvXp-°fpw kqN--I-ßfpw D]-tbm-

Kn®v Nne {]h¿Ø-\-ßƒ sNøm≥

]Tn®t√m. kb≥kv ¢∫n¬ Nne amPn-

°p-Iƒ Ah-X-cn-∏n-°mw. A]-I-S-c-ln-

X-amb cmk-h-kvXp-°ƒ am{Xta ssI-

Imcyw sNøm-hq. A[ym-]-I-cp-ambn

N¿®-sNbvXv Bh-iy-amb ap≥I-cp-X-

ep--Iƒ kzoI-cn-°-Ww.

BknUpw B¬°-enbpw

IqSn-t®¿∂m¬

t\¿∏n® sslt{Um-t¢m-dnIv BknUpw t\¿∏n® ImÃnIvtkmUemb-\nbpw tN¿Øm¬ F¥p

kw`-hn°pw?

et_m-d-́ -dnbn¬ CØcw ]co-£-W-ßƒ sNøp-∂-Xn\v Nne {Iao-I-c-W-ßƒ D]-tbm-Kn-°p∂p≠v.

_yqd-‰n¬ t\¿∏n® sslt{Um-t¢mdnIv BknUv FSp-°p-∂p. ]n∏‰v D]-tbm-Kn®v 20 ml
ImÃnIvtkmUemb\n Af-s∂-Sp-Øv tImWn-°¬ ̂ vfmkvIn¬  Hgn-°p-∂p. CXn-te°v c≠pXp≈n

^nt\m^vX-en≥ Hgn®v ^vfmkvIv Cf-°p-I. _yqd-‰nse Sm∏n\p Xmsg tImWn-°¬ ^vfmkvIv

hbv°pI. _yqd-‰ns‚ Sm∏v A¬∏w Xpd∂v BknUv Xp≈n-Xp-≈n-bmbn tImWn-°¬ ̂ vfmkvIn¬

hogvØp-I. tImWn-°¬ ^vfmkvIv Cf-°n-s°m-≠n-cn-°-Ww. ^vfmkvInse B¬°-en-bpsS \ndw

C√m-Xm-hp∂ \nanj-Øn¬ Sm∏v AS-bv°p-I. tImWn-°¬ ^vfmkvInse \nd-an-√m-Xmb emb-
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\n°v Bkn-Un-s‚tbm B¬°en-bp-sStbm KpW-ßƒ

Dt≠m F∂v \oebpw Nph∏pw en‰vakv t]∏¿ D]-tbm-

Kn®v ]cn-tim-[n-°q.

sslt{Um-t¢m-dnIv BknUpw tkmUnbw sslt{Um-

IvsskUpw (ImÃnIv tkmU) IqSn -t®-cp -tºmƒ

tkmUnbw t¢mssdUpw (D∏v) Pehpw D≠m-Ip-∂p.

\n¿ho-coIcW {]h¿Ø\w \S-Øp-tºmƒ F¥n-\mWv ^nt\m-̂ vX-en≥ t]mep≈

kqN-I-ßƒ D]-tbm-Kn-°p-∂Xv?

BknUpw B¬°-enbpw IqSn-t®-cp-tºmƒ c≠ns‚bpw hocyw \jvS-s∏-Sp-∂p-≠-

t√m. tIcfØnse aÆv s]mXpsh BknUv kz`mhw D≈-XmWv. B¬°en kz`m-

h-ap≈  IpΩmbw aÆn¬ tN¿°p-∂Xv F¥n-\m-sW∂v a\- n-em-b-t√m.

]n.F®v. aqeyw (pH value)

Hcp hkvXp BknUv kz`m-h-ap -≈-

XmtWm B¬°en kz`m-h-ap-≈-XmtWm

F∂p ]cn-tim-[n®v Adn-bp-∂-Xn\v pH
t]∏¿ D]-tbm-Kn-°p-∂p. pH aqeyw 7
F∂Xv \n¿hocy hkvXp-hn-s\-bmWv

kqNn-∏n-°p-∂-Xv. AXm-bXv BkntUm

B¬°-entbm A√ F∂¿Yw. ip≤-P-

e-Øns‚ pH aqeyw 7 BWv. pH aqeyw 7
\v apI-fn-em-sW-¶n¬ B¬°en kz`m-

hhpw 7 ¬ Xmsg-bm-sW-¶n¬ BknUv

kz`m-hhpw D≠m-hpw. pH aqeyw AS-bm-f-s∏-Sp-Ønb If¿Nm¿´v pH  t]∏-dp-I-fpsS

H∏w e`n-°pw. pH t]∏¿ Hcp emb\nbn¬ ap°p-tºm-gp--≠m-Ip∂ \nd-hy-Xym-kw

If¿Nm¿´p-ambn Xmc-Xayw sNbvXmWv B emb\n BknUv kz`m-h-ap-≈-XmtWm

B¬°en kz`m-h-ap-≈-XmtWm F∂p Is≠-Øp-∂-Xv.

\n¿ho-co-I-cWw (Neutralisation)

BknUpw B¬°-enbpw \n›nX Af-hn¬ IqSn-t®-cp-

tºmƒ Bkn-Un-s‚bpw B¬°-en-bqsSbpw KpW-ßƒ

\jvS-s∏-Sp-Ibpw eh-Whpw Pehpw D≠m-hp-Ibpw sNøp-

∂p. Cu {]h¿Ø-\-amWv \n¿ho-co-I-c-Ww.

BknUv + B¬°en → ehWw + Pew

BknUv B¬°en\n¿hocyw
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Edubuntu - School Resource
"pH Scale' F∂ `mKw ImWpI.

Edubuntu - School Resource ˛ "Bkn-Up-I-fpsS

D]-tbm-K-ßƒ' F∂ `mKw ImWpI.

aÆns‚ pH Is≠Ømw

Hcp •mkn¬ ]Ip-Xn-hsc asÆ-Sp-°p-

I. aÆv apßp-∂-Xp-hsc AXn-te°v

Pew Hgn-°p-I. \∂mbn Cf-°p-I. •mkv

Ncn®p h®v Dudn-h-cp∂ sh≈w tiJ-

cn-°pI. sXfn-™-tijw AXn¬ pH
t]∏¿ XmgvØq. pH t]∏-dnse \nd-hy-

Xymkw If¿Nm¿´p-ambn Xmc-Xayw

sNbvXv aÆns‚ pH Is≠-Øq.

$ \nXy-Po -hn -X-Ønse GsX√mw

kμ¿`-ß-fn¬ BknUp -Ifpw

B¬°-en-Ifpw D]-tbm-Kn-°p-∂p-

s≠∂v Is≠-Ømw.

BknUv D]-tbmKw

hn\m-Kncn A®m-dp-I-fnepw a‰p `£yh-kvXp-°-fnepw

kn{SnIv BknUv `£y-h-kvXp-°ƒ tISp-h-cmsX kq£n-°m≥,

]m\o-b-ß-fn¬

ss\{SnIv BknUv cmk-h-fw, s]bn‚ v, ssU XpS-ßn-b-h-bpsS

kƒ^yq-dnIv BknUv \n¿amWw

kƒ^yq-dnIv BknUv tamt´m¿hml-\-ß-fnse _m‰dn

Sm\nIv BknUv ajn, XpI¬ F∂nhbpsS \n¿amWw

$ tkm∏v\n¿am-Ww

B¬°en
$ Un‰¿P‚ v, skdm-anIv D¬∏∂-ßƒ F∂n-h-bpsS \n¿amWw

$ hymh-km-bnI Bh-iy-ßƒ

$ aen-\-Pe ip≤o-I-cWw

Akn-Un‰n

`£W]Zm¿Y-ß-fpsS Zl\sØ klmbn-°p-

∂-Xn-\p-th≠n Bam-i-b-Øn¬ BknUv D¬∏m-

Zn -∏n -°-s∏-Sp -∂p -≠v. icn -bmb coXn -bn¬

Blmcw Ign-°m-Xn-cn-°p--I, th≠{X sh≈w

IpSn-°m-Xn-cn-°p-I, sX‰mb Blmcioe-ßƒ

]n¥p-S-cp-I F∂nh Bam-i-b-Øn¬ Bkn-

Uns‚ Afhv IqSp-∂Xn\v Imc-W-am-hp-∂p.

CXmWv Akn-Un -‰n. CXv ]cn -l-cn -°m≥

B¬°en AS-ßnb Huj-[-ßƒ BWv

tUmIvS¿am¿ km[m-cW \n¿tZ-in-°m-dp-≈Xv.
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tkm∏v \n¿an°mw

Bh-iy-amb hkvXp-°ƒ: tkmUnbw sslt{Um-IvsskUv

(ImÃnIv tkmU) 180 g, shfn-s®Æ 1 kg, sh≈w 350 ml,
tkmUnbw knen-t°-‰v 100 g, tÃm¨ ]uU¿  (Sm¬°w

]uU¿) 100 g.

\n¿an-°p∂ hn[w

Hcp Ão¬]m{X-Øn¬ sh≈-sa-SpØv AXn¬ ImÃnIvtkmU

ebn-∏n-°p-I. ImÃnIvtkmU sh≈-Øn¬ ebn-°p-tºmƒ

Xm]w ]pdØphnSpw. Cu emb\n XWp-°m≥ aqt∂m \mtem

aWn-°q¿ ka-b-sa-Sp-°pw.  XWp-Ø- tijw Cu emb\n

Ão¬ ]m{X-Øntem πmÃnIv ]m{X-Øntem FSp-Øp-h®

shfn-s®-Æ-bn-te°v kmh-[m\w tN¿Øn-f-°pI. tkmUnbw knen-t°-‰pw tÃm¨ ]uUdpw

tN¿°pI. tkm∏ns‚ KmVXbpw Afhpw Iq´p-∂-Xn-\mWnXv. an{inXw I´nbmhp-∂Xp hsc

\∂mbn Cf-°-Ww. tkm∏n\v BI¿j-I-amb  aWhpw \ndhpw thW-sa-¶n¬ kpK-‘-{Zhyw,

\ndw F∂nh tN¿°mw. an{inXw tamƒUn¬ Hgn®phbv°p-I. aq∂p\mep Znh-k-Øn-\p-≈n¬

an{inXw tkm∏v Bbn amdp-∂p. tamƒUn¬\n∂v Cf-°n-sb-SpØ tkm∏p-Iƒ c≠m-gvN-sb-

¶nepw Ignt™ D]-tbm-Kn-°m-hq.

tkm∏v kzbw \n¿an°p-∂XpsIm≠v Fs¥√mw {]tbm-P-\-ßfp≠v?

kb≥kv ¢∫ns‚ B`n-ap-Jy-Øn¬ kvIqfn¬

tkm∏v \n¿an-°p-a-t√m.

$ Bkn-Up-Iƒ, B¬°-en-Iƒ F∂n-h-bpsS khn-ti-j-X-Iƒ Is≠Øn DZm-l-c-W-ßƒ

\¬Im≥ Ign-bp-∂p.

$ Bkn-Up-Iƒ, B¬°-en-Iƒ F∂n-hsb Xncn-®-dn-bm≥ klm-bn-°p∂ kqN-I-ßƒ

Is≠Øn D]t-bm-Kn-°m≥ Ign-bp-∂p.

$ teml-ß-fp-w Im¿_-tW-‰p-I-fp-ambn Bkn-Up-Iƒ {]h¿Øn°p-∂-sX-ßs\ F∂p hni-

Zo-I-cn°m≥ Ign-bp-∂p.

$ \nXy-Po-hn-X-Øn¬ D]-tbm-Kn-°p∂ hkvXp-°-fpsS BknUv ˛ B¬°en kz`mhw Xncn-

®-dn-bm≥ Ign-bp-∂p.

$ cmkhkvXp-°ƒ {i≤-tbmsS ssIImcyw sNøm≥ Ign-bp∂p.

$ \n¿ho-co-I-cWw {]tbm-P-\-s∏-Sp-Øp∂ \nXy-Po-hnXkμ¿ -̀ßƒ Xncn-®-dn-bm≥ Ign-bp-

∂p.

$ tkm∏v \n¿an®v D]-tbm-Kn-°p-∂p.

Edubuntu - School Resource
"tkm∏v \n¿amWw' ImWpI.
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1. hyXykvX aÆn-\-ß-fpsS pH  X∂n-cn-°p-∂p. GXv aÆn-emWv IpΩmbw tN¿t°-

≠Xv?

(a) 7 (c) 8

(b) 5 (d) 9

2. amPn-°p-Im-c≥ sh≈-°-S-em-kn¬ XqhmesIm≠v XpS-®-t∏mƒ Nph∂ A£-c-

ßƒ sXfn™p. Abmƒ D]-tbm-Kn-®n-cn-°m-hp∂ hkvXp-°ƒ Gh?

F) hn\m-Kn-cn, a™ƒ

_n) NpÆm-ºp-sh-≈w, ^nt\m^vX-en≥

kn) tkm∏v, sNº-c-Øn-∏q-hns‚ \ocv

Un) aossY¬ Hmd-©v, kƒ^yq-dnIv BknUv

3. X∂n-cn-°p∂ ]´nI-bnse hkvXp-°sf DNn-X-amb coXn-bn¬ Xcw-Xn-cn-s®-gp-XpI.

hkvXp
Nph∂ \oe

en‰va-kns‚ \ndw en‰va-kns‚ \ndw

A \oe \oe

B Nph∏v Nph∏v

C Nph∏v Nph∏v

D Nph∏v \oe

E \oe \oe

F Nph∏v \oe

4. am¿_nƒXd-bn¬ tamcv hoWv Iptd kabw Ign-bp-tºmƒ AhnsS ]mSv ImWp∂p.

F¥p-sIm≠v?

1. ho´n¬ D]-tbm-Kn-°p∂ ]g-ßfpw ]®-°-dn-Ifpw ]cn-tim-[n®v BknUv kz`m-

h-ap-≈-h, B¬°en kz`m-h-ap-≈h F∂n-ßs\ XcwXncn-°q.

2. sNº-c-Øn∏qhv t]mse kqN-I-ambn D]-tbm-Kn-°m≥ Ign-bp∂ a‰p ]q°ƒ

Dt≠m? ]cn-tim-[n®pt\m°q.



Edubuntu - School Resource ˛ "Pohn-Ifpw ]cn-ÿn-Xnbpw' F∂ `mKw

ImWpI.

A∂-]-Y-Øn-eqsS4
GØ-∏-g-Øns‚ aWw ]nSn®v ]mØpΩm-bpsS BSv apºn¬ lmP-cmbn. ]gw

Rm≥ sXmen Dcn®pXn∂p. Ft¥m Xn∂p-∂Xp I≠v DΩm-bpsS A`bm¿Yn-

I-fmb ]q®-Iƒ h∂p. DΩ-mbpsS ta¬t\m´-Øn¬ hnl-cn-°p∂ tImgn-

Ifpw h∂p. Rm≥ ]g-sØmen ]mØp-Ωm-bpsS BSn\p sImSpØp. BSv

]ns∂bpw {]Xo-£n®ßs\ \n¬°p-I-bm-Wv.

]mØp-Ωm-bpsS BSv ̨  ssh°w apl-ΩZv _jo¿

$ ]g-sØm-en, ]q®bv°pw tImgn-Iƒ°pw sImSp-°msX BSn\v sImSp-°m≥

F¥mWp ImcWw?

$ Fs¥-√m-amWv BSns‚ Blmcw?

$ Np‰p]mSp-ap≈ a‰p Pohn-Ifpw Blmcw Ign-°p-∂p≠t√m. Nn{Xw \nco-£n-°q.

$ Htc Blm-c-amtWm Ch Ign-°p-∂Xv?

$ Blm-ckºm-Z-\-co-Xn-bn¬ F¥p sshhn-[y-amWv ImWp-∂Xv? NphsS \¬Inb

]´nI ]q¿Øn-bm-°n imkv{X-]p-kvX-I-Øn¬ tN¿°q.

Pohn-Ifpw Blm-chpw

Pohn Blmcw Blmcw Ign-°p∂ coXn

ie`∏pgp Ce Im¿∂p Xn∂p-∂p
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D] -

tbm-

Kn®v

zn

lcn-X-Iw

Pehpw eh-W-ßfpw

HmIvkn-P≥

Im¿_¨ ssUHmIvsskUv

Nn{X-Øn¬ kqNn-∏n® {]h¿Ø\w GXm-sW∂v Adn-bm-a-t√m.

$ {]Imikwt«-jWw (Photosynthesis) \S-°p-∂-Xn\v Fs¥√mw LS-I-ßƒ

Bh-i-y-ap≠v?

$ {]Imikwt«-jWw \S-°p-tºmƒ kk-y-ßƒ kzo-I-cn-°p∂ hmXIw

GXmWv?

$ ]pdØp hnSp∂ hmXIw GXmWv?

lcnXkk-y-ßƒ Blm-c-Øn\v a‰p Pohn-Isf B{i-bn-°p-∂n-√. Ch kzbw

Blmcw \n¿an-°p-∂-h-bmWv. AXn-\m¬ Chsb kz-t]m-jn-Iƒ (Autotrophs)
F∂p- ]-d-bp∂p. F∂m¬, kzbw Blmcw \n¿an-°m≥ Ign-bmØ Pohn-

Iƒ Blm-c-Øn-\mbn a‰p Pohn-Isf B{i-bn-°p-∂p. AXn-\m¬ Ah ]c-

t]m-jn-Iƒ (Heterotrophs) F∂-dn-b-s∏-Sp-∂p.

t]mjWw (Nutrition)

F√m Pohn-Iƒ°pw Blmcw Bh-i-y-am-Wv. Blm-chpw Blmcw kºm-Zn-°p∂

coXnbpw Hmtcm Pohn-bnepw hy-X-y-kvX-am-Wv. Pohn-Iƒ Blmcw kzo-I-cn-°p-Ibpw

{]tbm-P-\-s∏-Sp-Øp-Ibpw sNøp-∂-Xn-s\-bmWv t]mjWw F∂p ]d-bp-∂-Xv.

kk-y-ßfpw Pohn-I-fm-W-t√m. Ahbv°pw Blmcw Bh-iy-at√?
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t]≥ hnc sN≈v

Blm-cØn\p th≠n

]cm-Z-kky-ßƒ, ithm-]-Po-hn-Iƒ F∂n-h-sb-°p-dn®v apºp ]Tn-®n-́ p-≠-t√m. Xmsg-sIm-Sp-Ø

Nn{X-ßƒ {i≤n-°q.

tamWmt{Sm∏ (Monotropa)
Po¿Wn® ssPhm-h-in-jvS-ß-fn¬
\n∂v Blmcw Is≠-Øp-∂p.

aqSn-√m-Ømfn (Cuscuta)
Blm-c-Øn-\p-th≠n AXv ÿnXn

sNøp∂ kk-ysØ B{i-bn-°p-∂p
CØnƒs®Sn hf-cp∂ sImºv DW-ßn-t∏m-hm≥

ImcW-sa¥mbn-cn°mw?

CØnƒs®Sn (Loranthus)
Pe-Øn\pw eh-W-Øn\pw th≠n AXv

ÿnXnsNøp∂ kk-ysØ B{i-bn-°p-∂p.

Nn{XØn¬ kqNn-∏n® kky-ßsf Xmsg- sImSpØncn-

°p∂ ]´nI-bn¬ Xcw-Xn-cn-s®-gp-Xq.

]q¿W-]-cmZw (Total parasite)

A¿[-]-cmZw (Partial parasite)

ithm]Pohn (Saprotroph)

Iq¨ Dƒs∏-Sp∂ ]q∏¬ hn`m-K-Øn¬s∏´ Pohn-Iƒ Blmcw kzo-I-cn-°p-∂Xv Fß-s\-

sb∂v Adn-bm-a-t√m. Chsb apI-fn¬ sImSpØ ]´n-I-bnse GXp hn`m-K-Øn¬ Dƒs∏-SpØpw?

AIØpw ]pdØpw

P¥p-°-fnepw ]cm-Z-ßƒ D≠-t√m. GsXm-s°-bm-Wh?

Nμ\w (Sandalwood tree)
hf¿®bpsS Bcw`L´Øn¬ a‰p sNSn-I-fpsS

thcn¬ \n∂v Pehpw eh-W-ßfpw Is≠-Øp-∂p.
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Bdp amk-Øn-sem-cn-°¬

hnc-i-ey-Øn-s\Xn-cmb acp∂v

Ign-°p-I.

kvIqƒ sl¬Øv ¢∫v

kky-tem-IsØ Cc-]n-Sn-b∑m¿

kk-y-ßƒ kzbw Blmcw \n¿an-°p-

∂Xv GsX√mw LS-I-ßsf B{i-bn-

®m-sW∂v Adn-bm-a-t√m. Cu sNSn-Isf

t\m°q.

Cc]nSn-b≥ kk-y-ßƒ  (Insectivorous
plants) F∂mWv Ch Adn-b-s∏-Sp-∂-Xv.

{]mWn-Isf ]nSn-°p-∂XpsIm≠mWv

Cu t]cp h∂-Xv. Cu kky-ß-fnepw

{]Im-i-kw-t«-jWw \S-°p-∂p-≠v.

]ns∂ F¥n-\mWv Ch {]mWn-Isf

]nSn-°p-∂Xv?

k¨U-yq sNSn ]n®¿ sNSn

ho\kv ^vssf{Sm∏v

Edubuntu - School Resource
"k¨U-yqsNSn' F∂ `mKw

ImWpI.

Im¿_¨, ssl{U-P≥, t^mkv̂ -dkv, ss\{S-P≥, kƒ^¿, Im’-yw, Ccpºv

XpS-ßn-bh kk-y-ßƒ°v IqSnb Af-hn¬ Bh-i-y-amb aqe-I-ß-fm-Wv.

aÆnse _mIvSo-cn-b-Iƒ (Akt‰m_mIvS¿, ss\t{Sm_mIvS¿) A¥-co£

ss\{S-Ps\ ss\t{S-‰m°n am‰p-sa∂v Adn-bm-a-t√m. Nne-Xcw aÆn¬ Bkn-

Uns‚ Awiw IqSp-∂-Xp-sIm≠pw a‰pw Cu _mIvSo-cn-b-Iƒ C√msX hcmw.

CØcw aÆn¬ hf-cp∂ sNSn-Iƒ°v ss\{S-P≥ e`n°n√. Cu ÿnXn adn-

I-S-°p-∂-Xn\mWv Nne sNSn-Iƒ {]mWn-Isf ]nSn-°p∂ Ignhv B¿Pn-s®-

Sp-Ø-Xv. {]mWn-I-fpsS ico-c-w hnL-Sn-∏n®v Ch Bh-i-y-amb ss\{S-P≥

kzo-I-cn-°p-∂p.

t]≥, sN≈v F∂nh _mly ]cm-Z-ß-fm-Wv.

F∂m¬ hnc B¥c ]cm-Z-amWv.

]cm-Z-ßƒ Ah hkn-°p∂ Pohn-I-fpsS

Btcm-Ky-Øn\v tZmjw sNøp-∂pt≠m?

Blmcw a\p-j-y-\n¬

Poh¬ {]h¿Ø-\-Øn\v Bh-i-y-amb Du¿Pw e`n-°p-∂Xv Blm-c-Øn¬ \n∂m-sW∂v

Adn-bm-at√m. Blm-c-Øn\v \ΩpsS ico-c-Øn¬ h®v Fs¥ms° am‰-ßƒ kw -̀hn-

°p∂p F∂p ]cn-tim-[n-°mw.
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At∏mƒ Blmcw
Ign-®m¬ DSs\ hmb
hrØn-bm-°-W-at√...

`£-W-tijw ]√v hrØn-bm-t°-≠-

Xns‚ {]m[m-\yw a\- n-em-bt√m.

hmbv Np≠v \mhv ]√v

hmbn¬h®mWv Blm-c-Øns‚ Zl\w Bcw-̀ n-°p-∂-Xv. CXn\v Dan-\o-cn¬ AS-ßnb

Zl-\-ckw klm-bn-°p-∂p.

]√v

a\p-jyico-c-Ønse ImTn-\-y-ta-dnb `mK-amWv ]√v.  {i≤n-®n-s√-¶n¬ G‰hpw Ffp-∏-

Øn¬ tISphcp-∂Xpw ]√p-X-s∂.

Gsd-\mƒ aÆn¬ InS-∂mepw tISphcmØ ]√v hmbv°-I-Øn-cn-°p-tºmƒ Ffp-∏-

Øn¬ tISphcp-∂Xv F¥psIm≠v?

sNdn-sbmcp ]co-£Ww sNbvXpt\m°mw.

ImTn-\-y-ta-dnb Hcp ]Zm¿Y-am-Wt√m am¿_nƒ. am¿_n-fns‚ sNdn-b- I-jW-ßƒ

t\¿∏n® sslt{Umt¢mdnIv Bkn-Un¬ C´phbv°q. Ipd®p Ign™v FSpØp t\m°q.

am¿_nƒ Ij-W-Øn\v F¥p am‰-amWv ImWp-∂Xv?

BknUv am¿_n-fp-ambn {]h¿Øn®v AXns\ {Zhn-∏n-°p-∂p.

Z¥-£bw (Tooth decay)

]√ns‚ G‰hpw D]-cn-Xe ]mfn-bmWv C\m-a¬. ico-c-

Ønse G‰hpw ITn-\-amb ]Zm¿Y-am-Wn-Xv. AXns\ \in-

∏n-°m≥ Ffp-∏-a-√. am¿_nƒ sslt{Um-t¢m-dnIv Bkn-

Up-ambn {]h¿Øn-°p-∂Xp t]mse Im’yw kwbp-‡-

amb C\m-aepw Bkn-Up-ambn {]h¿Øn®v C√m-Xm-hpw.

$ Fß-s\-bmWv ]√n¬ BknUv Ie-cp-∂Xv?

]√p-Iƒ°n-S-bn¬ Blm-cmhin-jvS-ßƒ ]‰n-∏n-Sn-®n-cn-°p-tºmƒ _mIvSo-cn-b-Iƒ

AXn¬ \n∂v t]mjWw \S-Øp-∂p. CXns‚ ^e-ambn emIvSnIv BknUv D¬∏m-Zn-∏n-

°-s∏-Spw. Cu BknUv C\m-a-ens‚ \mi-Øn\v Imc-W-am-hp∂p. a[p-c-ap≈ Blm-c-

h-kvXp-°-ƒ _mIvSo-cn-b-I-fpsS {]h¿Ø\w Xzcn-X-s∏-Sp-Øp-∂p.

Blmcw BZyw FØp-∂Xv hmbn-em-W-t√m.

hmbn¬ h®v F¥p am‰-amWv Blm-c-Øn\v kw -̀hn-°p-∂Xv? Np≠v, ]√v, \mhv F∂nh

C°m-cy-Øn¬ F¥p ]¶mWv \n¿h-ln-°p-∂Xv? `£Ww Ign-°p-tºmƒ kzbw \nco-

£n®v Fgp-Xq.
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lnabpw kptcjpw ]d-bp-∂Xv {i≤n-°q.

Rm≥ F∂pw cmhnse
{i≤tbmsS ]√v hrØn-
bm-°p-∂p. cm{Xn A{X

{i≤n-°m-dn√.

Rm≥ cm{Xn hfsc
{i≤-tbmsS ]√v hrØn-bm-
°p∂p. F√m `£Wm-h-in-
jvS-ßfpw ]√n¬ \n∂v If-
bm-dp-≠v. AXn-\m¬ cmhnse

]√p-tX-°p-tºmƒ A{X
{i≤ sImSp-t°≠n

hcm-dn-√.

GXp {]mb-Øn-emWv Ip´n-Iƒ°v ]√p apf-bv°p-∂Xv?

$ \nß-ƒ°v F{X ]√p-I-fp≠v? FÆn t\m°mw.

$ BZy-ap-≠mb ]√p-I-sf√mw Ct∏mgpw \ne-\n¬°p-∂pt≠m?

GI-tZiw Bdpamkw {]mb-am-hp-∂Xp apX-emWv ]√p apf-bv°m≥ XpS-ßp-∂-Xv.

Cu ]√p-Iƒ  ]m¬∏√pIƒ F∂-dn-b-s∏-Sp-∂p. apIfnepw

Xmsg-bp-ambn ]Øp hoXw ]√p-I-fmWv D≠m-hp-∂-Xv.

Bdp hb- p ap-X¬ ]m¬∏-√p-Iƒ Hmtcm-∂mbn sImgn-

bm≥ XpS-ßp∂p. ]n∂oSv hcp∂ ]√p-I-fmWv ÿnc-Z-¥-

ßƒ. Ch s]m´n-t∏m-hp-Itbm ]dn™v t]mhp-Itbm

sNbvXm¬ B ÿm\Øv ]pXnb ]√p-Iƒ D≠m-hp-∂n-√.

G‰hpw Ah-km\w D≠m-hp-

∂Xv A‰-Øp≈ AW-∏-√p-I-

fm-Wv.

$ \nß-fpsS ioew F¥mWv?

$ GXpioe-amWv ]√ns‚ Btcm-K-y-Øn\v ]men-t°-≠Xv? F¥p-sIm≠v?

]m¬∏√pIƒ (Milkteeth)

\nß-ƒ°v Ip™-\n-bt\m A\n-b-Øntbm

Dt≠m?

sNdnb Ip´n-I-fpsS hmbn¬ ]√p apf®p hcp-

∂Xv {i≤n-®n-́ pt≠m?

tamWbv°v
apI-fn-ep≈
`mKw

tamWbv°v
Xmsgbp≈
`mKw

C\ma¬
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Nh-®-c-bv°m≥

A{K-N¿-hW-Iw, N¿h-WIw F∂o hn`m-K-ßfn-ep≈ ]√p-Isf s]mXpsh AW-∏-√p-

Iƒ F∂p ]-d-bp-∂p.

{]mb-]q¿Øn-bm-b-h-cn¬ BsI 32 ]√p-Iƒ ImW-s∏-Sp-∂p.

a‰p Pohn-I-fp-sS ]√pIƒ \Ωp-tSXv t]mse-bmtWm? Xmsg sImSpØ Nn{X-ßƒ {i≤n°q.

$ \ΩpsS F√m ]√p-Ifpw Hcpt]mse-

bmtWm?

$ Hmtcm-∂ns‚bpw D]-tbm-K-Øn¬ hy-X-ym-

k-apt≠m? X∂n-cn-°p∂ hnh-c-ßfpw ]´n-

I-Ifpw ]cn-tim-[n®v imkv{X-]p-kvX-I-

Øn¬ FgpXq.

Dfn-∏√v (Incisor)
$ ap≥h-iØv Xmsgbpw apI-fn-ep-ambn F v́

]√p-Iƒ.

$ ISn®p apdn-°m≥ klm-bn-°p-∂p.

tImº√v (Canine)
$ Dfn∏-√p-Iƒ°v kao]w Ccp-h-i-ß-fnepw

apI-fnepw Xmsg-bp-ambn \mev ]√p-Iƒ.

$ BlmchkvXp-°ƒ ISn®pIodm≥ klm-

bn-°p-∂p.

A{K-N¿h-WIw (Premolar)
$ tImº-√n\v kao]w Ccp-h-i-ß-fnepw

apI-fnepw Xmsg-bp-ambn F v́ ]√p-Iƒ.

$ Nh-®-c-bv°m≥ klm-bn-°p-∂p.

N¿h-WIw (Molar)
$ A{K-N¿h-W-I-ßsf XpS¿∂v apI-

fnepw Xmsg-bp-ambn ]{¥≠v ]√p-Iƒ.

$ Nh-®-c-bv°m≥ klm-bn-°p-∂p.

]√p-I-fpsS BIrXn Ch-bpsS Blm-c-co-Xn-bp-ambn F{X-am{Xw _‘-s∏-́ n-cn-°p∂p?

amwkmlmcn-Iƒ°v Blmcw ISn-®p-Io-dm≥ ]mI-Øn-ep≈ tImº-√p-Iƒ

D≠v. F∂m¬ kkymlmcnI-fn¬ ISn-®p-ap-dn-°m\pw Nh-®-c-bv°m\pw klm-

b-I-amb ]√p-I-fm-Wp-≈-Xv.

Blmc-Øns‚ bm{X

$ hmbn¬ h®v Nh-®-c-bv°-s∏-Sp∂ Blmcw ]n∂oSv Ftßm-´mWv t]mhp-∂Xv?

Blm-c-Øns‚ bm{X FgpXq.

Dfn-∏√v

tImº√v

A{K-N¿h-WIw

N¿h-WIw

]Xn\mev hb p≈
Hcp Ip´nbpsS Z¥\nc
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(1)

(2)

(4)

(3)

(5)

(6)

CÕ-en°v ]n∂oSv F¥p kw -̀hn®p? CÕen Fhn-sS-sb-√m-amWv FØn-bXv?

Xmsg-s°m-SpØ hnh-c-ßƒ ]cn-tim-[n-°q.

Bam-ibw (Stomach)
hmbn¬\n∂v Blmcw A∂-\mfw hgnbmWv Bam-i-b-Øn¬

FØp-∂Xv. CXn\v klm-bn-°p-∂Xv A∂-\m-f-Øns‚ Xcw-K-cq-

]-Øn-ep≈ Ne-\-am-Wv. CXns\ s]cn-Ãmƒknkv F∂p- ]-d-bp-

∂p. Bam-i-b`nØnbpsS Ne-\w-aqew Bami-bØn¬ h®v

Blmcw Ipg-ºp-]-cp-h-Øn-em-hp-∂p. Bam-ibw D¬∏m-Zn∏n-°p∂

Zl\ckßƒ  Blm-csØ cmko-b-ambpw Zln-∏n-°p-∂p.

sNdp-Ip-S¬ (Small Intestine)
sNdp-Ip-S-en\v Bdv ao‰-tdmfw \of-ap-≠v. ChnsS h®v Blm-c-Øns‚

Zl\w ]q¿Ønbm-hp-∂p. Zln® BlmcØnse t]mj-I-L-S-I-ßƒ

c‡-Øn-te°v BKncWw sNø-s∏-Sp-∂p.

h≥Ip-S¬ (Large Intestine)
sNdp-Ip-S-ens\ XpS¿∂v H∂cao‰-tdmfw \of-ap≈ hÆw IqSnb

IpS-emWv h≥Ip-S¬. [mXp-e-h-W-ßƒ AS-ßnb Pe-Øns‚

BKncWw \S-°p-∂Xv h≥Ip-S-en¬ h®m-Wv. AXn\ptijw

Ahtijn-°p-∂-XmWv aew. CXv aem-i-b-Øn¬ kw -̀cn®v ae-Z-zmcw

hgn ]pdØpIf-bp-∂p.

aemibw

ae-Zzmcw

Bh-i-y-amb hnh-c-ßƒ  Iq´n-t®¿Øv

"CÕ-en-bpsS bm{X' ]q¿Øn-bm-°p-a-t√m.

Zl-\hy-hÿ

Zl-\-hy-h-ÿ-bnse `mK-ßƒ ]cn-N-b-s∏-´-

t√m. Nn{Xw t\m°q. AS-bm-f-an´ Hmtcm `mK-

Øn-s‚bpw t]sc-gp-Xq.

Rm≥ hfsc kt¥m-j-tØmsS Hcp ]m{X-Øn¬ Ccn-°p-I-bm-bn-

cp-∂p. Ahn-Nm-cn-X-am-bmWv Hcp hmbn¬ AI-s∏-́ -Xv. hmbn-se-

Øp-∂-Xn\p apºp Xs∂ Fs∂ Aa¿Øn sRcn-®n-cp-∂p.

hmbnseØnb-t∏mƒ D≠mb IY ]d-tb≠! ]√p-Iƒ F{X {Iqc-

am-bmWv Ft∂mSv s]cp-am-dn-b-Xv. c£-s∏-t´m-Sm≥ {ian®

Fs∂ \mhv ho≠pw ]√ns‚ ap∂n-te°v C´psImSp-Øp.......

Edubuntu - School Resource
"Digestive system' F∂ `mKw ImWpI.
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Blmckzo-I-cWw

Zl\w BKnc-Ww hnk¿P\w

Nne Pohn-I-fpsS Zl-\hy-h-ÿ-Iƒ Nn{X-Øn¬ ImWmw.

t]mjWw Aao-_-bn¬

\ap°v Np‰pw F{X Xcw Pohn-I-fmWp-≈Xv!

F√m Pohn-Ifpw Ah-bpsS ]cn-k-cØp\n∂v

Blmcw kzo-I-cn-°p-Ibpw D]-tbm-K-s∏SpØp-

Ibpw sNøp-∂n-t√. GI-tImi Pohn-bm-b

Aao-_-bnse t]mjW {]{Inb Nn{Xo-I-cn-®n-

cn-°p-∂Xv t\m°q.

Zl\hyh-ÿ-bpw aZy-]m-\hpw

$ aZyw Bam-i-b-Ønse arZp-e-amb ]mfn-

I-fn¬ {hWap≠m-°p-∂p. CXv Aƒk-

dn\v Imc-W-am-hp-∂p.

$ Aan-X-amb aZ-y-]m\w Icƒho°-Øn\v

Imc-W-am-hp-∂p.

$ hmbv, A∂-\mfw, Icƒ, h≥Ip-S¬ F∂n-

hn-S-ß-fn¬ Im≥k¿ D≠m-hm≥ aZyw

ImcW-am-hp-∂p.

Aao-_-bnse t]mjW{]{In-b-bnse hnhn[ L´-ßƒ GsXm-s°-bmWv? ^vtfmNm¿´v

Xbmdm°q.

Edubuntu - School Resource -
"GI-tIm-i-Po-hn-Iƒ' F∂

`mKw ImWpI.
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t]mjW{]{In-b-bnse L -́ßƒ

t]mjW{]{In-b-bnse BZ-y-L-´-amWv Blmckzo-I-cWw (Ingestion). Blm-c-Øn-e-S-ßnb

ssPh-L-S-I-ßsf ico-c-Øn\v kzo-I-cn-°m≥ Ign-bp∂ efn-X-LSIß-fm-°p∂ {]{In-b-bmWv

Zl\w (Digestion). Zln® Blmcw icocw kzoIcn-°p∂ {]{Inb BKnc-Whpw (Absorption)
BKn-cWw sNø-s∏´ Blmc-L-S-I-ßƒ ico-c-Øns‚ ̀ mK-am-°p∂ {]{Inb kzmw-io-I-c-Whpw

(Assimilation) BWv. imco-cnI {]h¿Ø-\-ß-fpsS ^e-am-bp-≠m-hp-∂Xpw ico-c-Øn\v Bhiy-

an-√m-Ø-Xp-amb hkvXp-°sf icocw ]pd¥-≈p∂ {]{In-b-bmWv hnk¿P\w (Excretion).

kzmw-io-I-cWw F∂ L´w IqSn tN¿Øv ^vtfmNm¿´v hn]p-eo-I-cn®v Fgp-Xpat√m.

Blm-c-
kzo-I-cWw

amen\yw ]pd-tØ°v

Nn{Xo-I-cWw {i≤n-°q.

c‡w

hr°-bn-te°v hcp∂ c‡-°p-g¬
(c‡hpw IqSnb Af-hn¬ bqdnb, Pew,

a‰p L-S-I-ßƒ F∂n-hbpw )

aq{X-hm-ln (bqdnb + Pew + a‰p L-S-I-ßƒ)

hr°-bn¬\n∂v t]mhp∂ c‡-°p-g¬
(c‡hpw Ipd™ Af-hn¬ Pew, bqdn-

b, a‰p L-S-I-ßƒ F∂n-h-bpw)

izmk-tIm-i-Øn¬\n∂v

HmIvkn-P≥

tImi-ß-fn¬ \n∂v Im¿_¨

ssUHmIvsskUv

Ic-fn¬\n∂v bqdnb
sNdp-Ip-S-en¬ \n∂v

t]mjI LS-I-ßƒ

$ GsX√mw LS-I-ßfmWv  c‡-Øn¬ FØp-∂Xv?

$ Ch-bn¬ GsX√mw LS-I-ßƒ ico-c-Øn\v Bh-i-y-ap≠v?

$ Bh-iy-an-√m-Øh Fß-s\-bmWv ]pd¥≈s∏-Sp-∂Xv?

Im¿_¨ ssUHmIvssk-Uv izk-\-Øn-eqsS ]pd-¥-≈-s∏-Sp-∂p.

c‡-Øn¬ FØp∂ bqdnb ico-c-Øn\v Bh-iy-an-√mØ LS-I-am-Wv. CXv ]pd-¥-

≈s∏Sp-∂Xv Fßs-\-bmsW∂v t\m°mw.

ico-c-Ønse Acn-∏-Iƒ
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hnk¿P\w Xz°n-eq-sSbpw

Ft∏m-sgm-s°-bm-Wv \n-ßƒ \∂mbn hnb¿°p-∂Xv?

hr°

aq{Xm-ibw

aq{Xhmln

[a\n

knchr° (Kidney)
ico-c-Ønse {][m\ hnk¿P-\m-h-b-h-am-Wv

hr°. c‡-Øn¬\n∂v bqdn-b, A[n-I-ap≈

Pew, eh-W-ßƒ F∂nh Acn-®p-am‰n aq{X-cq-]-

Øn¬ ]pd-¥-≈p-∂p. Cu {]h¿Ø\w kpK-a-

am-°p-∂-Xn\v Ip´n-Iƒ Znhkw H∂-c-en-‰dpw

apXn¿∂-h¿ aq∂p en‰dpw sh≈-sa-¶nepw IpSn-

t°-≠-Xp-≠v. aq{X-Øn¬ 96% Pe-am-Wv.

hnb¿∏v (Sweat)
Xz -°nse hnb¿∏p{KŸn-I -fmWv

hnb¿∏v D≠m-°p-∂-Xv. ico-c-Øn¬

A[n-I-ap≈ Pehpw eh-W-ßfpw

hnb¿∏n-eqsS ]pd-Øp-t]m-hp-∂p.

\ΩpsS ico-c-Øns‚ Xm]\ne {Iao-I-

cn®p \n¿Øm≥ hnb¿°¬ klm-bn-

°p-∂p. Aan-X-ambn Pehpw eh-W-

ßfpw ico-c-Øn¬ \n∂p \jvS-s∏-Sp∂

Ah-ÿ-bmWv \n¿P-eo-I-c-Ww.

hnb¿∏p
{KŸn

tcmaw

hnb¿∏n-eqsS ico-c-Øn¬\n∂v Fs¥√mw ]pdØp

t]mhp-∂p?

Xz-°nse kq£vakqjn-c-ß-fn-eq-sS-bmWv hnb¿∏pw

amen-\-y -ßfpw ]pdØphcp-∂-Xv. Ch Xz-°n¬

ASn™pInS-°pw. AXp-sIm≠v Xz°v hrØn-bm-t°-

≠-Xp-≠v.

Ipfn-°p-tºmƒ ico-c-Ønse F√m `mK-ßfpw {i≤-

tbmsS hrØn-bm-t°-≠-Xns‚ {]m[m\yw a\- n-em-

bnt√.

$ hnb¿∏ns\ XS-bp-∂Xv KpW-I-c-amtWm?

hr°-bn-te°v hcp∂ c‡-°p-g-en-sebpw hr°bn¬ \n∂v t]mhp∂ c‡-°p-g-ensebpw

LS-I-ßƒ ]cn-tim-[n-°q. F¥p hy-X-ym-k-amWv ImWp-∂Xv?

$ hr°-bpsS [¿aw F¥m-sW∂p ]d-bmtam?

th\¬°meØv Xz°n-eq-sS IqSp-X¬ Pemwiw ]pdØpt]mhp-∂p. At∏mƒ aq{X-Øn¬

Pemw-i-Øns‚ Afhv Ipdhpw eh-Wmwiw IqSp-Xepw Bbn-cn-°pw. At∏mƒ aq{X-Øn\v

A¬∏w IqSp-X¬ a™-\ndw D≠m-hmw.

bYm-k-abw
aq{X-sam-gn-°m-Xn-cn-°p-I,
Bh-iy-Øn\v sh≈w IpSn-
°m-Xn-cn-°p-I, ipNnXzw

]men-°m-Xn-cn-°pI
XpS-ßn-bh

aq{Xm-ib tcmK-ßƒ°v
Imc-W-am-Ipw.
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hnk¿P\w kk-y-ß-fnepw

P¥pico-c-Øn-se-∂-t]mse kk-y-i-co-c-Ønepw amen-\-y-ßƒ D≠m-hp-∂p-≠v. Ch ]pdØpIf-

bm≥ kk-y-ßƒ kzo-I-cn-°p∂ am¿K-ßƒ \nco-£n-°q.

$ amen\yw sXmen-bn¬ kw -̀cn®phbv°p-Ibpw Ah ]n∂oSv AS¿∂p-t]m-hp-Ibpw sNøp∂p.

$ Imfi-Øn¬\n∂v s]m´n-sbm-gp-Ip∂ Id-I-fn-eqsS amen-\yw ]pdØpIf-bp-∂p.

Blm-chpw ipNn-X-zhpw

ico-c-Øn\IØv FØp∂ Blmcw Fßs\ D]-tbm-Kn-°-s∏-Sp∂p F∂pw ]pd-¥-≈-s∏-Sp∂p

F∂pam-Wt√m \mw CXp-hsc N¿®sNbvX-Xv. Zl-\-hy-h-ÿ-bnse Ah-b-h-ß-fp-sSbpw hr°,

Xz°v XpS-ßnb hnk¿P-\m-h-b-h-ß-fp-sSbpw kpK-a-amb {]h¿Ø-\-ßƒ°v icn-bmb Blm-c-

io-e-ßƒ ]men-t°-≠-Xp-≠v. CS-bv°nsS Blmcw Ign-°p-I, Bh-iy-Øn-e-[nIw Blmcw

Ign-°p-I, Bh-iy-Øn\v Ign-°m-Xn-cn-°p-I, ]®-°-dn-Ifpw Ce-°-dn-Ifpw  `£-W-Øn¬

Dƒs∏SpØmXn-cn-°pI XpS-ßnb ioe-ßƒ H -́\-h[n BtcmKy{]iv\-ßƒ°v Imc-W-am-hp-sa∂v

Adn-bm-a-t√m. \√ Blm-c-io-e-ßƒ, ipNn-Xz-io-e-ßƒ F∂nh Nm¿´n¬ FgpXn ¢mkn¬ {]Z¿in-

∏n-°p-a-t√m.

$ t]mjW{]{In-b-bnse hnhn[ L -́ßƒ hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ {]Imikwt«-j-W-Øns‚ {]m[m-\yw DZm-l-c-W-k-lnXw hni-Zo-I-cn-°m≥ Ignbp∂p.

$ Zl-\hy-h-ÿ-bnse `mK-ßfpw Ah-bpsS {]h¿Ø-\hpw Is≠Øn hnh-cn-°m≥ Ign-bp-∂p.

$ Z¥-kw-c-£-W-Øns‚ {]m[m-\yw Xncn-®-dn™v {]mh¿Øn-I-am-°m≥ Ign-bp-∂p.

$ icocw amen-\yw ]pd¥≈m≥ kzo-I-cn-°p∂ hnhn-[- am¿K-ßƒ Xncn-®-dn-bm≥ Ign-bp-∂p.

$ icocw ipNn-bmbn kwc-£n-t°-≠-Xns‚ {]m[m-\yw Xncn-®-dn™v {]mh¿Øn-I-am-°m≥

Ign-bp-∂p.
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1. Blmcw \∂mbn Nh-®-c®v Ign-°Ww F∂p ]d-bm≥ Imc-W-sa¥v?

(a) Blm-c-Øns‚ cpNn Adn-bm≥

(b) ]√n\v hym-bmaw e`n-°m≥

(c) Zl\w kpK-a-am-°m≥

(d) Blm-c-Øn¬ sslt{Umt¢mdnIv BknUv Ie-cm≥.

2. A¥-co-£-Øn¬ HmIvkn-Ps‚bpw Im¿_¨ssU HmIvsskUns‚bpw Afhv

ÿnc-ambn \n¬°p-∂-Xv.

(a) Pohn-Iƒ iz-kn-°p-∂XpsIm≠v.

(b) kk-y-ßƒ {]Imikwt«-jWw \S-Øp-∂-Xp-sIm≠v.

(c) iz-k-\w, {]Imikwt«-jWw F∂o c≠p {]h¿Ø-\-ßfpw \S-°p-∂-Xp-

sIm-≠v.

(d) kk-y-ßƒ Ipd-bp-∂XpsIm≠v.

3. t]mjW{]{Inbbnse hnhn[ L´ßƒ, _‘s∏´ Ahbhßƒ,

{]h¿Ø\ßƒ F∂nh A\ptbmPyambn tN¿Øv Bib Nn{XoIcWw

]q¿Ønbm°q.

t]mjWw

BlmckºmZ\w

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

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

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

1. el-cn-hn-cp≤ ktμ-i-ßƒ Xbm-dm°n kvIqfn¬ {]Z¿in-∏n-°q.

2. Xz-°v, ]√v F∂nh ipNn-bm-°p-∂-Xn\v ]c-º-cm-K-X-ambn D]-tbm-Kn®ph∂n-

cp∂ hkvXp-°fpw C∂v D]tbm-Kn-°p∂ hkvXp-°fpw XcwXcn®v ]´nI

Xbm-dm-°q.



sshZypXn {]h-ln-°p-tºmƒ5

cmhnse DW¿∂-bp-S≥ ]√ptX°m≥Sm∏v Xpd-∂p. sh≈-an-√...

tamt´m¿ Hm¨ sNøm≥ t]mb-t∏m-gmWv Hm¿Ø-Xv... C∂se acw

HSn™p-hoWv sshZypXn_‘w \ne-®n-cp-∂p.  ASp-°-f-bn¬

{]`mX`£WØn\pth≠n IpXn¿Øp-h® Acn anIvkn-bn¬

Ac-bv°m-\m-hmsX AΩ sshZyp-Xnsb ]gn-°p-∂Xp tI´p.

A—\pw Rm\pw IqSn klm-bn-®mWv AXym-h-iy-tPm-en-Iƒ Hcphn[w

]q¿Øn-bm°nbXv.

sshZyp-Xn-bn-√mØ Hcp Znhkw  Fs¥ms° {]bm-k-ß-fmWv

t\cn-tS≠n hcp-∂-Xv.

cmPp ]d-bp-∂Xp tI´n-t√.

Hcp Znhkw sshZyp-Xn-bn-√m-Xm-bm¬ \nß-fpsS ho´n-ep-≠m-hp∂ {]iv\-ßƒ Fs¥ms°-

bmWv?

Fgp-Xn-t\m-°q...

sshZyp-Xn-bn-√mØ Hcp temI-sØ-°p-dn®v C∂v k¶¬∏n-°m≥ t]mep-am-hn√ F∂-

Xt√ hmkvXhw.

tSm¿®v _ƒ_v {]Im-in-°-W-sa-¶n¬

c≠v tSm¿®vsk¬, Hcp tSm¿®v_ƒ_v, c≠p I-jWw

sNºpIºn-Iƒ F∂nh  D]-tbm-Kn®v _ƒ_v {]Im-

in-∏n-°m-\p≈ Hcp {Iao-I-cWw Xbm-dm-°q.

_ƒ_v {]Im-in -∏n°q. Cu {Iao-I-cWw Hcp

sshZypX sk¿°o´v BWv.

sk¿°o-´ns‚ Nn{Xo-I-cWw {i≤n-°q.  sNºpI-ºn,

_ƒ_v F∂nh aptJ\ tSm¿®v sk√ns‚ Hcp sS¿an-\-

en¬\n∂v at‰- sS¿an-\-en-te°v sshZypXn {]h-ln-°p∂ ]mX Hcp°p∂p. sk¿°o´v

]q¿Øn-bmbn, _ƒ_v {]Im-in-°p-∂p.

At∏mƒ sk¿°o´v AS-®-Xm-sW∂v (closed circuit) ]d-bp-∂p.
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C\n sk¿°o-´nse GsX-¶nepw `mKØv _‘w hnt—-Zn®pt\m°q. _ƒ_v

{]Imin°p∂pt≠m?

Cu kμ¿ -̀ß-fn¬ sk¿°o´v Xpd-∂-Xm-sW∂v (open circuit) ]d-bmw. At∏mƒ _ƒ_v

{]Im-in-°p-∂p-an√.

$ _ƒ_v ^yqkm-Ip-tºmƒ F¥mWv kw`-hn-°p-∂-sX∂p {i≤n-®n-´pt≠m?

At∏mƒ sk¿°o´v Xpd-∂-XmtWm AS-®-XmtWm?

_o]v....-_o-]v.........

\mw \n¿an® sk¿°o-́ p-I-fn¬ _ƒ_n\p ]Icw _ ¿

LSn-∏n®v sk¿°o´v ]q¿Øn-bm-°q. _ ¿ {]h¿Øn-°p-

∂nt√? Cu {Iao-I-c-W-Øns‚ sk¿°o´v Nn{XoI--cn-®n-cn-

°p-∂Xp t\m°q.

CtX sk¿°o-́ n¬ _ -dn\v ]Icw Hcp an\n tamt´m¿ LSn-∏n®v

sk¿°o´v ]q¿Øn-bm°n {]h¿Øn-∏n-°q.

Cu sk¿°o´v Fßs\ {Iao-I-cn-°p-sa∂v Nn{Xo-I-cn-°p-I.

aq∂v sshZypX sk¿°o-́ p-Iƒ ]cn-N-b-s∏-́ -t√m. aq∂pw ]cn-tim-[n®v Ah-bnse -L-S-

I-ßƒ Xncn-®-dn™v FgpXn-t\m-°q.

sshZypX sshZypX _‘n-∏n-°p-∂-Xn-\p≈

t{kmX v D]-I-cWw Iºn

sk¿°o´v 1 tSm¿®vsk-√p-Iƒ _ƒ_v sNºv

sk¿°o´v 2

sk¿°o´v 3

Ch-bnse kam-\-L-S-I-ßƒ GsX√mw?

_ ¿
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$ sshZypXn \¬Ip∂ t{kmX v

$ sshZypXn D]-tbm-Kn-°p∂ D]-I-cWw

$ sshZypXn IS-Øn-hn-Sp∂ Iºn

Hcp sshZypX sk¿°o-´n¬ Fs¥√mw LS-I-ß-fmWv D≈-sX∂v a\- n-em-b-t√m.

Nne sk¿°o-́ p-I-fmWv NphsS sImSp-Øn-cn-°p-∂Xv. Ch-bnse _ƒ_p-Iƒ H∂pwXs∂

{]Im-in®p ImWp-∂n-√. CXn-\p≈ ImcWw Is≠Øn Fgp-Xq.

\mw ]cn-N-b-s∏´ sk¿°o-́ p-I-fn¬ sNºp-I-ºn-IfmW-t√m sshZypXn IS-Øn-hn-Sp-∂-

Xn\v D]-tbm-Kn-®Xv.  F√m hkvXp-°fpw sshZypXn ISØnhnSp-∂-h-bmtWm? \ap°v

Is≠-Ømw.

sshZ-yp-Xn IS-∂p-t]m-Im≥

Xmsg sImSp-Ø-Xp-t]mse {Iao-I-cWap≠m°n hnhn[ hkvXp-°ƒ D]-tbm-Kn®v

sk¿°o´v ]q¿Øn-bm°n t\m°q. GsX√mw hkvXp-°ƒ D]-tbm-Kn-®t∏mgmWv _ƒ_v

{]Im-in-®Xv?

]co-£-W-Øn\v  _ƒ_v {]Im-in-°p∂p/ sshZ-ypXn ISØnhnSp∂p/

D]-tbm-Kn® hkvXp {]Im-in-°p-∂n√ ISØnhnSp-∂n√

BWn

t]∏¿IjWw

ac-°-jWw

Ão¬ kv]q¨

πmÃnIv hb¿

d∫¿_m‚ v

Cub-°S-emkv

Edubuntu - School Resource
'Circuit Construction kit' F∂

`mKw ImWpI.
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sshZ-ypXn ISØnhnSp∂ hkvXp-°sf Nme-I-ßƒ (Conductors) F∂pw sshZypXn

ISØnhnSmØ hkvXp-°sf C≥kp-te‰dpIƒ (Insulators) F∂pw ]d-bp-∂p.

IqSp-X¬ hkvXp-°ƒ D]-tbm-Kn®v {]h¿Ø\w \SØn  ]´nI hn]peo-I-cn®v imkv{X-]p-

kvX-I-Øn¬ FgpXq.

Nn”-ßƒ \¬Imw

CXp-hsc ]cn-N-b-s∏´ sk¿°o´v {Iao-I-c-W-ß-fn¬  sshZypX t{kmX v, D]-I-cWw XpS-

ßn-bhbpsS Nn{X-ß-fm-Wt√m hc®p ImWn-®-Xv. Cßs\ Nn{Xo-I-cn-°p-∂Xv {]bm-k-I-c-

at√.

CXp ]cn-l-cn-°p-∂-Xn-\mbn Ahbv°v Hmtcm-∂n\pw Nn”-ßƒ \¬In- Nn{Xo-I-cn-°p-∂-Xv

Ffp∏-am-hp-a-t√m. NphsS sImSp-Øn-́ p≈ ]´nI \nco-£n®v Hmtcm-∂ns‚bpw  Nn”-ßƒ

a\- n-em-°q.

sshZyp-X-sk¬

_ƒ_v

_ƒ_v {]Im-in-

°p∂- \n-e-bn¬

kzn®v Hm¨ sNbvX-

\n-e-bn¬

kzn®v Hm^v sNbvX-

\n-e-bn¬

_m‰dn

_ ¿

^yqkv

Nme-I-°ºn

\nßƒ t\ctØ ]cn-N-b-s∏´ sk¿°o-́ p-Iƒ Cu Nn”-ßƒ D]-tbm-Kn®v Nn{XoIcn°q.
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(1)

(2)

(3)(4)

X∂n-cn-°p∂ sk¿°o-́ n¬ 1, 2, 3, 4 F∂nh F¥n-

s\-sb-√m-amWv kqNn -∏n -®n -cn -°p-∂Xv F∂v

imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

sk¿°o´v AS-®-XmtWm Xpd-∂-XmtWm? Cu

sk¿°o v́ Xpd-∂-Xmbn ImWn-°m≥ AXn¬ F¥p-

am‰amWv hcp-tØ-≠Xv?

Bh-i-y-ap-≈-t∏mƒ am{Xw sk¿°o´v {]h¿Øn-

∏n-°m≥ D]-tbm-Kn-°p∂ D]-I-c-W-amWv kzn-®v.

hnhn-[-Xcw hb-dp-Iƒ

sk¿°o-´p-I-fn¬ km[m-c-W D]-tbm-Kn-°p∂

NmeI-°-ºn-Iƒ GsX-√m-am-Wv?

Sq th
kzn®v

Un.]n.-
k-zn®v

km[m-cW
kzn®v

s_¬
kzn®v

hnhn-[-Xcw kzn®p-Iƒ

{]kv_-´≥
kzn®v

aƒ´n
kv{Sm≥UUv

hb¿

eman-t\-‰Uv
hb¿

k¿hokv hb-¿
C≥kp-te-j≥
C√-mØ- Iºn

hnhn-[-Xcw hb-dp-Iƒ

sshZ-ypXn IS∂pt]mIp∂ Iºn -Iƒ,

sshZypXn t]mÃn¬\n∂v sshZ-ypXn ho´n-te-

s°-Sp-°p∂ hb¿ F∂nh I≠n-́ p≠m-hp-at√m.

Cu NmeI°ºn-I-fpsS {]tX-y -I -X-Iƒ

Is≠Øn imkv{X-]p-kvX-IØn¬ Fgp-Xq.

tk^v‰n ^yqkv (Safety fuse)

\nßƒ GXm\pw eLp sk¿°o-´p -Isf

°pdn®v a\- n-em-°n-b-t√m.

sshZypXn {]h-ln-°p∂ sk¿°o-´p-I-fn¬

kpc-£n-XXzw Dd-∏p-h-cpØn D]-I-c-W-ßƒ

{]h¿Øn∏n-t°-≠Xv AXym-h-iy-at√. CXn-

\mbn sk¿°o-´p-I-fn¬ D]-tbm-Kn-°p∂ Hcp

D]m-b-amWv tk^v‰n-̂ yq-kv.
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Nn{XØnte-Xp-t]mse sk¿°o´v {Iao-I-cn®v {]h¿Øn-∏n-°q.  hfsc t\¿Ø Iºn-

bm-bn-cn-°p-at√m ^yqkv. Ct∏mƒ _ƒ_v {]Im-in-°p-∂nt√?

IqSp-X¬ sk√p-Iƒ D]-tbm-Kn®v sk¿°o´v {]h¿Øn-∏n°p-tºmƒ F¥mWv \nco-£n-

°m\mhp-∂Xv?  ChnsS ^yqkvhb¿ Fcn™v sk¿°o´v Xpd∂Xmbn amdp-∂n-t√?

sshZ-ypXn IS-∂p-t]m-Ip-tºmƒ ^yqkv Iºn NqSm-Ip-∂p. I\w Ipd™ ^yqkvhb-dn-

eqsS Aan-X-ambn sshZypXn {]h-ln-®-Xp-sIm-≠mWv ^yqkvhb¿ Fcn™pt]mb-Xv.

A\p-h-Z-\o-b-am-b-Xnepw IqSp-X¬ sshZypXn HgpIn sk¿°o´pw sshZ-yp-

tXm-]-I-c-W-ßfpw XI-cm-dm-Im-Xn-cn-°m≥ ap≥I-cp-X-embn sk¿°o-´n¬

Dƒs∏-Sp-Øp-∂-h-bmWv tk^v‰n ^yqkv.

\nß-fpsS ho´nse sshZypX sk¿°o-́ n¬ F-hn-sS-sb√mw ̂ yqkv LSn-∏n--®n-́ p≠v F∂v

\nco-£n-°q. tk^v‰n ^yqkns‚ {]m[m\yw F¥m-sW∂v hy‡-am-bnt√.

{]h¿Ø\w sNbvXp-t\m-°mw.

Fw. kn. _n
(Miniature Circuit Breaker)

Ct∏mƒ ^yqkn\p ]Icw hoSpI-

fn¬ Fw.kn._n. D]-tbm-Kn-°p-∂p.

sshZyp-X-{]-hmlw Aan-X-am-hp-

tºmƒ Cu  kwhn-[m\w sk¿°o v́

hntO-Zn-°p-∂p.

F¥mWv ImWp-∂Xv? kzn®v Hm^v sNbvXv

Im¥-kq-Nnsb \n-co-£n-°q. Im¥-kqNn ]q¿h-

ÿn-Xn-bn¬ hcp-∂-Xmbn ImWp-∂nt√?

C\n Im¥-kq-Nnsb sNºp-I-ºn-bpsS apI-

fnepw hi-ß-fnepw sIm≠p-h∂p h®v CtX

tk^v‰n ^yqkn¬ t\cnb {]tXy-I-Xcw Iºn-

I-fmWv D]-tbm-Kn-°p-∂-Xv. AXns‚ Imc-W-sa-

¥m-bn-cn°mw?

Im¥hpw sshZ-yp-Xnbpw

Hcp sshZ-ypX sk¿°o v́ {Iao-I-cn®v kzn®v Hm v̂

sNbvXv hbv°p-I. kz-X-{¥-ambn Nen-°p∂ Hcp

Im¥-kqNn sNºp-I-ºn-bpsS NphsS sIm≠p-

h-cp-I. Im¥-kq-Nn-bpsS Zni -{i-≤n-°q. C\n

sk¿°o v́ kzn®v Hm¨ sNbvXv Im¥kqNnsb

\nco-£n-°q.
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sshZyp-X-^m≥ Ce-Iv{SnIvs_¬ sshZ-ypX tamt´m¿

{]h¿Ø\w Bh¿Øn-°q.  F¥mWv \nco-

£n-°m≥ Ign-™Xv? kz-X-{¥-ambn Nen-

°p∂ Im¥-kq-Nn-bpsS kao]w as‰mcp

Im¥w sIm≠phcq. Im¥-kqNn s]s´∂v

Nen-°p-∂pt≠m?

sshZypXn {]h-ln-°p∂ Nme-I-Øn\v Np‰pw

Hcp Im¥nIafiew cq]-s∏-Sp∂p F∂p a\-

 n-em-b-t√m.

sNbvX {]h¿Ø-\-ßfpw \nco-£-W-ßfpw

imkv{X-]p-kvX-I-Øn¬ tN¿°q.

sshZyp-X-Im¥w D≠m°mw

75 cm \of-ap≈ Hcp Ih-NnX sNºpIºn FSpØv Hcp

Ccp-ºm-Wn-bpsS Hc‰w apX¬ at‰ A‰w-hsc ASp-∏n®v

Np‰p-I. Iºn-bpsS  c≠v A‰-Øp-ap≈ C≥kp-te-j≥ am‰n

Hcp _m‰dnbpam-bn  _‘n-∏n-°p-I.  GXm\pw sam´p-kq-

Nn-Iƒ BWn-°-cn-In¬ sIm≠p-hcq. F¥p ImWp∂p?

ChnsS BWn°v Im¥nIKpWw Xm¬°m-en-I-ambn am{Xw

e`n-°p-∂p.

sshZyp-X-Im¥w D]-tbm-K-s∏-Sp-Øp∂ \nc-h[n D]-I-c-W-ßfp≠v.

{Inkv‰y≥ CugvÃUv

ag-bpsS e`y -Xbpw temUvsj-

Unßpw XΩn -ep≈ _‘w

F¥mWv?

Umanse Pe-\n-c∏v Xmgp-∂p:
temUvsj-UnMv Bh-iy-ambn ht∂-°mw

Xncp-h-\-¥-]pcw: AW-s°-´p-I-fnse Pe-\n-c∏v

{Iam-Xo-X-ambn Xmgp-∂-Xn-\m¬ kwÿm-\Øv

temUvsj-UnMv G¿s∏-Sp-tØ-≠n-h-cpw.

{Inkv‰y≥ CugvÃUv

sshZypXn {]h-ln-°p∂

Nme-I-Øn\v Np‰pw Hcp

Im¥nIafiew cq]-s∏-Sp-

∂p≠v F∂p Is≠-Øn-

bXv {Inkv‰y≥ CugvÃUv

F∂ imkv{X-⁄-\mWv.

sshZyp-Xnbpw Im¥nI-

Xbpw XΩn-ep≈ _‘w

{]tbm-P-\-s∏-Sp-Øn-bmWv sshZyp-X-Im-¥-ßƒ

\n¿an-°p-∂-Xv.

IqSp-X¬ DZm-l-c-W-ßƒ Is≠ØpI.

Km¿ln-I-ssh-ZypXn

hoSp-I-fnse D-]-I-c-W-ßƒ {]h¿Øn-∏n-°m-\m-h-iy-amb sshZypXn Fhn-sS-\n-∂mWv

e`n°p-∂Xv?

]{Xhm¿Ø {i≤n-®p-h-t√m.
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Pe-ssh-Z-ypX \ne-b-Øns‚ Nn{Xw \nco-£n°q. sshZ-ypX\ne-b-Øn¬ D¬∏m-Zn-∏n-°p∂

sshZypXn \ΩpsS hoSp-I-fn¬ FØp-∂Xv Fß-s\-bmWv?

PesshZypX \nebw
AW-sI´n \n¿Ønb Pe-Øns‚ Du¿Pw D]-tbm-Kn®mWv Pe-ssh-ZypX \ne-b-

Øn¬ sshZypXn D¬∏m-Zn-∏n-°p-∂-Xv. Db-c-Øn¬ AW-sI-´n-\n¿Ønb Pew hfsc

XmgvN-bn¬ ÿm]n-®n-cn-°p∂ S¿ss_-\n-te°v s]≥tÃm°v ss]∏n-eqsS FØn-

°p-∂p.

sshZypXn ]mgm-°-t√...

G‰hpw IqSp-X¬ D]-tbm-K-s∏-Sp-Øp∂ Du¿P-cq-]-sa-∂- \n-e-bn¬ sshZyp-Xn-bpsS

{]m[m\yw \ap°v Adn-bm-hp-∂-Xm-Wv. sshZyp-Xn-bpsS Bhiyw IqSn-h-cp-Ibpw D¬∏m-

Z\w h¿[n-°m-Xn-cn-°p-Ibpw sNøp∂ kml-N-cy-ß-fn-emWv ]h¿I´v, temUvsj-UnMv

t]mep≈ sshZypXn\nb-{¥-W-ßƒ G¿s∏-Sp-tØ-≠n-h-cp-∂-Xv. Cu sh√p-hn-fn \mw

Fßs\ t\cn-Spw? e`y-amb sshZypXn _p≤n-]q¿Δw hn\ntbm-Kn-°p-Ibpw ]mgm-hp∂

kml-Ncyw Hgn-hm-°p-Ibpw sNøp-I-bt√ th≠Xv?

sshZypXn ]mgm-hp∂ kml-N-cyßfn¬ NneXv NphsS sImSp-°p-∂p. CØcw kml-

N-cy-ßƒ \nß-fpsS ho´n¬ D≠m-Im-dpt≠m?

$ Bfn-√mØ apdn-bn¬ _ƒ_v {]Im-

in-°p-∂p; ^m≥ {]h¿Øn-°p-∂p.

$ Sn.hn. {]h¿Øn-®p-sIm-≠n-cn-°p-∂p;

Bcpw ImWp-∂n-√.

$ ]I¬ ka-bØpw _ƒ_p-Iƒ

{]Im-in®psIm≠n-cn-°p-∂p.

$ d{^n-P-td-‰¿ Xpd∂ph®n-cn-°p-∂p.

IqSp-X¬ kμ¿ -̀ßƒ  Is≠Øn ]´n-

Ibn¬ Iq´n-t®¿°q.

CØcØn¬ sshZypXn ]mgm-Im-Xn-cn-

°m≥ \ap°v sNøm≥ Ign-bp-∂Xv

Fs¥m-s°-bmWv?

      D]-I-c-W-ßƒ Xnc-s™-Sp-°p-tºmƒ

sshZyp-tXm-]-I-c-W-ßfn¬ \£{XNn”-ßƒ AS-

bm-f-s∏-Sp-Øm-dp≠v. \£-{X-ß-fpsS FÆw D]-I-c-

W-Øns‚ Du¿P-£-a-Xsb kqNn-∏n-°p-∂p. sshZyp-

tXm-]-I-c -W-ßƒ

X nc - s™- S p -° p -

tºmƒ IqSp -X¬

\£-{X- ASbm-f-

ßƒ D≈h  Xnc-

s™-Sp-°m≥ {i≤n-

°-Ww.

Hgp-Ip∂ Pe-Øns‚ Du¿Pw D]-tbm-

Kn®v S¿ss_≥ Id-ßp-∂p. CXv P\-

td -‰dns\ {]h¿Øn-∏n -®mWv

sshZypXn D¬∏m-Zn-∏n-°p-∂-Xv. Bh-

iy-amb sshZyp-Xn-bpsS Af-hn-\-\p-

k-cn®v Pe-Øns‚ Hgp°v {Iao-I-cn-

°p-∂-Xn-\p≈ kwhn-[m-\-hp-ap≠v.
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sshZypXn D]-tbmKw Ipd-bv°m-\p≈ am¿K-

ßƒ kw_-‘n® \nß-fpsS \n¿tZ-i-ßƒ

kb≥kv ¢∫n¬ Ah-X-cn-∏n-°q. eLp-teJ-

Ifpw t]mÃ-dp-Ifpw Xbm-dm-°p-a-t√m.

sshZyp-X-tjm°v

tSm¿®v sk√n¬ \n∂v e`n-°p-∂-Xn-t\-°mƒ hf-

sc-b-[nIw i‡ntbdnb sshZ-yp-Xn-bmWv hoSp-

I-fn¬ D]-tbm-Kn-°p-∂sX∂v Adn-bm-at√m.

{i≤n®v D]-tbm-Kn-®n-s√-¶n¬ sshZypXn A]-

I-S-ßƒ°v Imc-W-am-Imw. CXpaqew acWwhsc

kw`-hn-°m-dp-≠v. sshZ-ypXtjm°v G¬°m≥

km[y-X-bp≈ Nne kμ¿ -̀ßƒ t\m°q.

$ \\™ ssIsIm≠v kzn®v {]h¿Øn-∏n-°p-tºmƒ

$ kzn®v Hm^m-°msX πKv-]n≥ Ducn-sb-Sp-°p-tºmƒ

$ C≥kp-te-j≥ t]mb hb-dp-Iƒ D]-tbm-Kn-°p-tºmƒ

$ kzn®v Hm^m-°msX _ƒ_v am‰n-bn-Sp-tºmƒ

$

tjmt°-‰m¬

tjmt°-‰bmsf c£n-°m≥ \mw DS-\Sn F¥mWv sNtø-≠Xv?

sshZ-ypXn_‘w hnt—-Zn-°p-I-bmWv BZyw sNtø-≠-Xv. CXn-

\mbn kzn®v Hm^v sNøp-Itbm ^yqkv Ducn-am-‰p-Itbm

thWw. Ch km[-y -am -hmØ ]£w sshZypXn

ISØnhnSmØ hkvXp-°ƒ D]-tbm-Kn®v tjmt°-‰-bmsf

X≈n am‰-Ww. Kpcp-X-c-amb tjm°v BsW-¶n¬ tjmt°‰

Bsf \mw DS≥ Xs∂ Bip--]-{Xn-bn-se-Øn-t°-≠-Xp-≠v.

Bh-iy-sa-¶n¬ Ir{Xna izmtkm-—zmkw \¬Ip-I. H∏w

icocw XShn NqSm-°p-I. lrZ-b-kv]-μ\w \n∂pt]msb-¶n¬

DS≥Xs∂ c≠p ssIbpw tjmt°-‰-bm-fpsS s\©n¬

ta¬°pta¬ tN¿Øph®v Aa¿Øn- hn-Sp-I. lrZbw kzbw anSn-°p-∂Xp hsc Cu

{]h¿Ø\w XpScWw.

sshZypXn {]h-ln-°p-∂-Xn-\p≈ {Iao-I-c-W-ß-sf-°p-dn-®mWv \mw CXp-hsc N¿® sNbvXXv.

tIc-f-Øn¬ G‰hpw IqSp-X¬ sshZypXn D¬∏m-Zn-∏n-°p∂ sshZyp-X-\n-e-b-amWv CSp°n

PesshZypX\ne-bw. a‰p \ne-b-ß-fn¬ DXv]m-Zn-∏n-°p∂ sshZyp-Xnbpw D]-tbm-Kn-°p-∂p≠v.

tIc-f-Ønse a‰p sshZypX\ne-b-ßƒ GsXm-s°-bm-sW-∂-dn-bmtam? Ah-sb-∏-‰nbpw hnh-

c-ßƒ tiJ-cn®v imkv{X-]p-kvX-I-Øn¬ tN¿°q. tIcfw apgp-h≥ hym]n-®pInS°p∂ Hcp

henb sshZyp-X sk¿°o´v a\- n¬ I≠p-t\m-°q. B›cyw Xs∂ At√!
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$ tSm¿®v sk¬, kzn®v, _ƒ_v XpS-ßnb hnhn[ hkvXp-°ƒ D]-tbm-Kn®v sshZypX

sk¿°o´v {Iao-I-cn-°m≥ Ign-bp-∂p.

$ sshZypXn IS-Øn-hn-Sp∂ hkvXp-°-sfbpw IS-Øn-hn-SmØ hkvXp-°-sfbpw Xcw-

Xn-cn-°m≥ Ign-bp-∂p.

$ {]XoIßƒ D]-tbm-K-s∏-SpØn sshZypX sk¿°o´v Nn{Xo-I-cn-°m≥ Ign-bp-∂p.

$ sshZypXIm¥w \n¿an-°m≥ Ign-bp-∂p.

$ ^yqkns‚ {]h¿Ø\w Xncn-®-dn™v hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ sshZypXn ]mgm-hp∂ kμ¿ -̀ßƒ Xncn-®-dn™v ]cn-lm-c-am¿K-ßƒ \n¿tZ-in-°m\pw

{]mh¿Øn-I-am-°m\pw Ign-bp-∂p.

$ sshZypX tjmt°-‰-bmƒ°v \¬tI≠ {]Y-a-ip-{iq-j-Iƒ Xncn-®-dn™v Bh-iy-

amb kμ¿ -̀ß-fn¬ {]tbm-Kn-°m≥ Ign-bp-∂p.

1. Hcp tSm¿®v sk√pw _ƒ_pw sNºp -I -ºnbpw D]-tbm -Kn®v sk¿°o´v

{IaoIcns®¶nepw _ƒ_v {]Im-in-®n-√. Imc-W-sa-¥m-bn-cn-°mw?

a. tSm¿®v sk¬ Xe-Xn-cn-®m-bn-cn°pw h®-Xv.

b. sNºp-Iºn tSm¿®v sk√n¬ sXm´n-́ n-√.

c. sNºpIºn°v \ofw IqSp-X-em-bn-cn-°pw.

d. tSm¿®v sk√n¬ ssI sXm´n-cn-°pw.

2. sNºv, Aep-an-\n-bw, Ccp-ºv, Ão¬ apX-em-bh sshZypXn IS-Øn-hn-Sp-∂-Xmbn ]co-

£-W-Øn¬\n∂v Is≠-Øn. CXn¬\n∂v a\- n-em-°m-hp-∂-Xv

a. `mc-ap≈ hkvXp-°ƒ Nme-I-ß-fm-Wv.

b. F√m hkvXp-°fpw Nme-I-ß-fm-Wv.

c. teml-ßƒ C≥kp-te-‰-dp-I-fm-Wv.

d. teml-ßƒ Nme-I-ß-fm-Wv.

3. tIc-f-Øn¬ ag-°m-e-ØmtWm th\¬°m-e-ØmtWm temUvsjUnMv G¿s∏-Sp-

tØ≠n hcm-dp-≈Xv? F¥p-sIm≠v?

4. sshZypXn CkvXn-cn-s∏´n D]-tbm-Kn-°p-tºmƒ kpc-£-bv°mbn Fs¥√mw ap≥Icp-

X-ep-Iƒ FSp-°Ww?

$ ho´n¬ D]-tbm-Kn-°p∂ sshZyp-tXm-]-I-c-W-ßƒ ]´n-I-s∏-Sp-Øq. GXn-se√mw Ãm¿

AS-bmfw D≠v F∂p ]cn-tim-[n-°q.

$ sshZypXn_n¬ I≠n-´p≠-t√m. _n√n¬ Fs¥√mw hnh-c-ßƒ tcJ-s∏-Sp-Øn-bn-

´p≠v? \nßfpsS ho´nse sshZyp-Xn-_n-√q-Iƒ ]cn-tim-[n®v XpI-bn¬ hcp-∂ am‰w

Is≠-Ømw. sshZypXn em`n-°p-∂-Xn-\p≈ {]h¿Ø-\-ßƒ \S-∏n-em-°q.


