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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.



{]nb-s∏´ hnZ-ym¿Yn-Itf,

Np‰p--]m-SpIƒ \nco-£n-°m\pw efn-X-amb ]co-£-W-ß-fnepw

At\z-jW{]h¿Ø-\-ß-fnepw G¿s∏-Sm\pw ap≥ ¢mkp-

I-fn¬ \nßƒ°v Ah-kcw e`n-®n-́ p-≠-t√m. e`n® hnh-c-ßƒ

Nn -́bmbn tcJ-s∏-Sp-Øm\pw N¿®-bn-eq-sSbpw hni-I-e-\-Øn-

eq-sSbpw Bi-b-ßƒ kzmwio-I-cn -°m\pw ¢mkvdqw

{]h¿Ø-\-ßƒ klm-b-I-am-bn-́ p-≠m-hpw. imkv{X-Øns‚

coXn t_m[y-s∏-Sp-∂-tXm-sSm∏w Ah \nXy-Po-hn-X-Øn¬

{]tbm-Kn-°m-\p-≈ tijnbpw B¿Pn-°m-\p≈ Cu {ia-

ßƒ°v XpS¿® D≠m-hWw. H∏w ]cn-ÿnXn-kulm¿Z-]-

c-amb ImgvN-∏mSpw cq]-s∏-tS-≠-Xp-≠v. CsX√mw Ign-hXpw

t\cn-́ p≈ A\p-̀ -h-ß-fn-eq-sSbpw At\z-j-W-ß-fn-eq-sSbpw

Xncn-®-dn-hp-I-fn-eq-sS-bp-am-I-Ww. AXn\v DXIpw hn[-amWv

Cu ]mT-]p-kvX-I-Ønse Bi-b-ßƒ Ah-X-cn-∏n-®n-́ p-≈Xv.

Bi-b-{K-l-W-Øn\v klm-b-I-amb ]co-£-W-ßfpw Nn{X-

ßfpw hni-Zo-I-c-W-ß-fp-amWv ]pkvX-I-Ønep-≈-Xv. kml-

N-cyhpw km[y-X-I-fp-a-\p-k-cn®v DNnX-amb a‰p {]h¿Ø-\-

ßfpw Dƒs∏-SpØn ]T\w IqSp-X¬ ck-I-c-am-°m\pw Ah-

k-c-ß-fp-≠v. Nn¥n®pw tNmZyw sNbvXpw Bi-b-ßsf hna¿i-

\m-fl-I-ambn kao-]n®pw A[ym-]-I-tcmSpw kl-]m-Tn-I-tfm-

Sp-sam∏w At\z-jn®pw Is≠-Ønbpw apt∂-dmw. Cßs\

]T\w B\-μ-I-c-amb A\p-̀ -h-am-°m≥ \nßƒ°v Ign-bpw.

Biw-k-I-tfm-sS,

tUm. sP. {]kmZv

Ub-d-IvS¿
Fkv.-kn.-C.-B¿.Sn.



A°m-Z-anIv tImUnt\‰¿

tUm. B≥kn h¿Kokv

dnk¿®v Hm^o-k¿, Fkv.-kn.C.-B¿.Sn.

]mT-]p-kvXIcN\
inev]-im-e-bn¬ ]s¶-Sp-Ø-h¿

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

hniz-\m-Y≥ ]n.
Un.Un.C. Hm^o-kv, Xncq¿

hnZ-Kv[¿

s{]m^. inh-i-¶-c-∏n≈
slUv (dn´.), Un]m¿ v́sa‚ v Hm v̂
^nknIvkv, hnsa≥kv tImtf-Pv
Xncph\¥]pcw

tUm. Fkv. taml-\≥
doU¿ & slUv (dn´.), Un]m¿ v́sa‚ v Hm v̂
^nknIvkv, bqWn-th-gvkn‰n tImtf-Pv
Xncph\¥]pcw

t]mƒ- ]n.-sF.
Atkm-. s{]m -̂k¿, am¿ C-hm-\n-tbmkv
tImtf-Pv, Xncph\¥]pcw

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

sk-_m-Ãy≥ eqt°mkv Sn.sP
ske-. t{KUv eIvNd¿ (dn´.),
bqWnthgvkn‰n tImtfPv, Xncph\¥]pcw

tUm. F≥.- c-Xojv
Akn. s{]m -̂k¿, Fkv.-F≥. tImtf-Pv,
sIm√w

Fta-gvk¨ F v̂.
GGHS, Nhd, sIm√w

kXo-jv B¿.
GHSS A©¬ shÃv, sIm√w

jPn¬ bp.sI.
GGHSS, _mep-t»-cn, tImgn-t°mSv

\nkm¿ Al-ΩZv Fw.
GHSS sh™m-daqSv, Xncp-h-\-¥-]pcw

djoZv HmS-°¬
GVHSS sImt≠m-́ n, ae-∏pdw

hn\o-jv -Sn.-hn.
GHS tN\mSv, hb-\mSv

]n.Un. t__n
slUvamÃ¿, St. Antony's HSS, aptØm-en,
]mem

-tKm-]m-e≥ F≥.-sI.
F®v.Fkv.F. (dn´.), KKMGVHSS hSIc

D-Æn-Ir-jvW≥ Sn.sF.
slUvamÃ¿ (dn´.), AKKRHS for Boys,
tImgnt°mSv

{]Zo]vIpam¿ sI.hn.
aqtØSØv HSS, Xfn∏dºv, IÆq¿

t{]a-N-{μ≥ sI.hn.
GHSS, aWn-bq¿, hS-I-c, tImgn-t°mSv

kPn-Ip-am¿ sI.Pn.
GV & HSS for Girls, aW°mSv
Xncph\¥]pcw

kptcjvIpam¿ sI.
AMHSS, Xncp-a-e, Xncp-h-\-¥-]pcw

_m_p- ]øØv
_n.]n.-H, BRC tImgnt°mSv

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

kt¥m-jvIp-am¿ hn.Pn.
BYKVHSS, hf-h-∂q¿, ae-∏pdw

tUm. hnjvWp hn.Fkv.
Akn. s{]m -̂k¿, tImtfPv Hm v̂
F≥Pn-\n-b-dnMv, Xncp-h-\-¥-]pcw

kZm-\-μ≥ kn.
]¥o-cm¶mhv HSS, tImgn-t°mSv

aql-ΩZv dm^n kn.
Kh. sSIv\n-°¬ HS, \cp-h-{ºw, IÆq¿

jm_p Ckvam-bn¬
PMSAVHSS Nm∏-\-ßmSn, ae-∏pdw

sI.Sn. at\mPv
CBHSS h≈n-°p-∂v, ae-∏pdw

lk≥ kn.kn.
MMVHSS ]c-∏n¬, tImgn-t°mSv

{]oXn sI.F.
SHS aÆm¿°m-Sv, ]me-°mSv
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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 ICT km[yX

{][m\ ]T\t\´ßfn¬ s]Sp∂h

hnebncpØmw

XpS¿{]h¿Ø\ßƒ



ASn-ÿm-\-imkv{Xw VIII 167

Xnc™p -a-Sp-Øp.

Cu ]pkvX-I-ß-sfms°

{Ia-Øn¬ ASp-°n-h-®n-cp-s∂-

¶n¬ So®¿ ]d™ ]pkvXIw

Is≠Øm≥ Fs¥-fp-∏

-am-bn-cp∂p...

]pkvX-Iw Xnc-bp∂ Ip´n-bpsS A`n-{]mbw {i≤n-®t√m.

]pkvX-Ißƒ {Ia-Øn¬ ASp-°n-h-bv°p-∂-Xp-sIm-≠p≈ sa®ßƒ Fs¥-√m-amWv?

sse{_dnbn¬ ]pkvX-I-ßƒ {Iao-I-cn®p h®n-cn-°p-∂Xv {i≤n-®n-́ p≠mhpat√m?

]pkvX-I-ßsf GsX√mw hn[-Øn¬ {Iao-I-cn°mw? N¿®sNøq.

$

$

hkvXp-°sf Nn -́tbmsS ASp-°n-h-bv°m≥ Ahsb Xcw-Xn-cn-t°-≠Xp-≠v. \nß-

fpsS ho´nse ]T-\-apdnbnepw ASp-°fbnepsa√mw hkvXp-°ƒ Xcw-Xn-cn-®t√ ASp-

°n-bn-cn°p-∂Xv?

Np‰p-ap≈ F¥n-s\bpw Xcw-Xn-cn-°m-\p≈ {]h-WX a\p-jy-k-l-P-am-Wv. CØcw

Xcw-Xn-cn-°-en\v \mw s]mXpth ASn-ÿm-\-am-°p-∂Xv Fs¥-√m-amWv?
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$ B-IrXn

$ \ndw

$ h-ep∏w

$ D-]-tbmKw

$

Nn{Xßƒ \nco-£n-°q.

Cu Pohn-Isf Xcw-Xn-cn-°m≥ D]-tbm-Kn-°m-hp∂ am\-Zfi-ßƒ GsX-

√m-amWv?

$ hep∏w

$ kuμ-cyw

$ thKw

$ Iq¿Ø tImº√v

$ ]mZ-Øn¬ Dƒh-en-°m-hp∂ \J-ßƒ

$

Ch-bn¬ Xcw-Xn-cn-°-en\v G‰hpw A\p-tbm-Py-amb am\-Zfiw GXmWv?

F¥p-sIm≠v? N¿®sNøq.

IqSp-X¬ kq£va-amb am\-Z-fi-ßƒ kzoI-cn-®m¬ Xcw-Xn-cn-°¬ {]{Inb

IqSp-X¬ IrXy-X-bm¿∂-Xm-hpw.

CØ-c-Øn¬ tbmPn® am\-Zfi-ßƒ Is≠Øn PohnIsf hnhn[ hn`m-

K-ß-fm°nbm¬ Ah-sb-°p-dn-®p≈ ]T\w Ffp-∏-am-°mw.

Nn{Xw 12.1
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hy‡-ambn ImWm-hp∂

Hcp tPmUn Nnd-IpIƒ

Imep-Iƒ°v hyXykvX \ofwImep-Iƒ°v Htc \ofw

kpXm-cy-amb Nnd-Ip-Iƒ kpXm-cy-a√mØ Nnd-Ip-Iƒ

Nnd-Iv

Nnd-Ip-IfpsS

FÆw

Imep-I-fpsS

{]tXy-IX

Nnd-Ip-I-fpsS

{]tXy-IX

Nnd-Ip-≈h NndIn√m-Øh

Xcw-Xn-cn-®v -]-Tn°mw

NphsS \¬Inb Nn{Xo-I-cWw \nco-£n-°q.

Nn{Xo-I-cW-Øn¬ ImWn-® Pohn-IfpsS F√m khn-ti-j-X-Ifpw \nßƒ°-dn-bmtam?

\nco-£n-°m-hp∂ Nne khn-ti-j-X-Iƒ ASn-ÿm-\-am°n Cu Pohn-Isf Xcw-Xn-cn-®ncn-°p-

∂Xv {i≤n-°q. Xcw-Xn-cn-°en\p-]-tbm-Kn® am\-Z-fi-ßƒ hniI-e-\w sNøq.

Nn{XoI-cWw  12.1

hy‡-ambn ImWm-hp∂

c≠p tPmUn Nnd-IpIƒ
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Cu Pohn-Isf hfsc Ffp-∏-Øn¬ Xcw-Xn-cn-°m≥ Ign-™Xv F¥p-sIm-≠mWvv?

$ Po-hn-I-fpsS FÆ-°p-dhv

$ Ir-Xy-amb kqN-I-ßƒ

$ Hmtcm kqN-I-Ønepw c≠v Xnc-s™-Sp-°¬ km[y-X-Iƒ.

CØ-c-Øn¬ IrXy-amb kqN-I-ßƒ D]-tbm-Kn-°p-∂Xv Xcw-Xncn-°¬ Ffp-∏-

am-°nt√? NphsS \¬Inb Ipdn∏v kqN-I-ßfpsS ASn-ÿm-\-Øn¬ hni-I-

e\w sNbvXv \nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

Xncn-®-dn-bm-\p≈ Xmt°m-ep-Iƒ

kky--̨ P-¥p-Pm-e-ßsf Xncn-®-dn™v h¿KoI-cn-°p-∂-Xn\v D]-tbm-Kn-°p∂ imkv{Xob kqN-I-

ß-fmWv SmIvtkm-W-anIv IoIƒ. G‰hpw {]Nm-c-Øn-ep≈ SmIvtkm-W-anIv IoI-fn¬ H∂mWv

ssUt°m -́akv IoIƒ (Dichotomous keys).
CXnse Hmtcm kqN-Ihpw c≠v Xnc-s™-Sp-°¬ km[y-X-Iƒ Dƒs°m-≈p-∂-h-bm-Wv. Xncn-

®-dn-tb≠ Pohn-bpsS khn-ti-j-X-Iƒ Xnc-s™-SpØv {Ia-ambn apt∂m-́ p-t]m-Ip-∂-XneqsS

Pohn-sb Xncn-®-dn-bm\pw XcwXncn-°m\pw Ign-bp-∂p. Nn{Xo-I-cWw 12.1 ¬ \¬In-bn-c-n°p-

∂Xv ssUt°m-́ -akv Iobm-Wv. ]pXp-Xmbn Is≠-Øn-s°m-≠n-cn-°p∂ Pohn-I-fpsS khn-ti-

j-X-Iƒ Dƒs∏-SpØn SmIvtkm-W-anIv IoIƒ \nc-¥cw ]pXp-°n-s°m-≠n-cn-°p-∂p.

a\p-jy≥ Dƒs∏-sS-bp≈ F√m Pohn-Isfbpw kmay-ß-fp-sSbpw hyXym-k-ß-fp-

sSbpw A-Sn-ÿm-\-Øn¬ hnhn[ h¿Ko-I-cW Xe-ß-fn¬ Dƒs∏-Sp-Øn-bn-cn-°p-

∂p. h¿Ko-I-c-W-X-e-ßƒ \nP-s∏-SpØn h¿Ko-I-cW-Øn\v imkv{Xo-b-amb ASn-

Ød \¬In-bXv Imƒ ent\-bkv (Carl Linnaeus) F∂ imkv{X-⁄-\m-Wv. AXn-

\m¬ At±-lw h¿Ko-I-cWimkv{X-Øns‚ ]nXmhv F∂-dn-bs∏Sp-∂p.

h¿Ko-I-cWimkv{Xw (Taxonomy)
Pohn-Isf Xncn-®-dn™v kam-\-X-I-fp-sSbpw hyXym-k-ß-fp-sSbpw ASn-ÿm\-

Øn¬ Xcw-Xn-cn-°pIbpw imkv{Xo-b-ambn t]cp-\¬Ip-Ibpw sNøp∂ imkv{X-

im-J-bmWv h¿Ko-I-cWimkv{Xw. h¿Ko-I-c-W-Øn-\mbn Pohn-I-fpsS kz`mh-

k-hn-ti-j-X-Iƒ, _mly-L-S-\, B¥-c-L-S-\, P\n-XILS-\, ]cnWm-a-N-cn{Xw

F∂nhsb√mw ]T-\-hn-t[-b-am-t°≠-Xp-≠v.  Cu ]T\ØneqsS hnhn[

Pohnhn-`m-K-ßƒ XΩn-ep≈ -_‘w Xncn-®-dn-bp∂p. hnhn[ `ua-taJ-e-I-

fnse kky-̨ -P-¥p-Pm-e-ß-sf-°p-dn®v s]mXp-[m-cW e`n-°m\pw klm-bn°p∂p.

IqSm-sX, efn-X-L-S-\-bp-≈-h-bn¬\n∂p k¶o¿WL-S-\-bp≈ Pohn-Iƒ cq]-

s∏Sp∂ ]cnWma-L´-ßƒ hni-Zo-I-cn-°m≥ klm-bI-amb sXfn-hp-Ifpw

h¿Ko-I-c-W-imkv{Xw \¬Ip-∂p.

kqN-I-ßƒ

$ SmIvtkm-W-anIv IoIƒ

$ ssUt°m´akv IoIfpsS khn-ti-jX

C{]-Imcw kam-\-X-I-fp-sSbpw hyXym-k-ß-fpsSbpw ASn-ÿm-\-Øn¬ Pohn-

Isf {Kq∏p-I-fm-°pI F∂-XmWv h¿Ko-I-c-W-Øns‚ coXn.
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Acn-tÃm-́ n¬ ({Kokv)
P oh -i m -k v {X -Ø n s‚
]nXmhv. Pohn-Isf Nph∂
c‡-ap-≈h, A√m-Øh
F∂n-ßs\ Xcw-Xn-cn-®p.

(_n.kn. 384˛322)

Xntbm-{^m-Ãkv ({Kokv)
k k y - i m - k v { X - Ø n s ‚
]nXmhv. kky-ßsf GI-
h¿jn -Iƒ, Zznh¿jn -Iƒ,
_lp-h¿jn-Iƒ F∂p Xcw-
Xn-cn-®p.

(_n.kn. 371˛287)

Nc-I≥ (C¥y)
Bbp¿th-Z-Øns‚ ]nXmh.v
Ccp\q-tdmfw kky-˛-P-¥p--
Pm-e-ßsf Dƒs∏-SpØn "Nc-
I-kw-lnX' F∂ {KŸw
cNn-®p.

(F.Un. H∂mw \q‰m≠v)

tPm¨ td (Cw•≠v)
18000˛Øn-e-[nIw kky-ßsf
"lntÃm-dnb P\-dm -enkv
πmt‚dw' F∂ ]pkvX-I-
Øn¬ tcJ-s∏-Sp-Øn.
"kv]ojokv' F∂ ]Zw BZy-
ambn D]-tbm-Kn-®p.

(F.Un. 1627-̨ 1705)

(F.Un. 1707-̨ 1778)

Imƒ en-t\-bkv (kzoU≥)
B[p-\nI h¿Ko-I-c-W-im-kv{X-
Øns‚ ]nXmhv F∂-dn-b-s∏-Sp-
∂p. hyXykvX h¿Ko-I-c-W-X-
e-ßƒ \n¿tZ-in-®p. Pohn-Iƒ°v
imkv{Xob\maw \¬Ip∂
Zzn\m-a-]-≤Xn Bhn-jvI-cn-®p.

InMvUw

ss^ew

¢mkv

Hm¿U¿

^manen

Po\kv

kv]ojokv

ent\-bkv \n¿tZ-in® h¿Ko-I-cWXe-ßƒ

InMvUw

kv]ojokv

h¿Ko-I-cWimkv{X-Øns‚ \mƒh-gn-I-fn¬ {it≤-b-amb kw`m-h-\-Iƒ \¬Inb

Nne imkv{X-⁄sc ]-cn-N-b-s∏-Smw.

Nn{XoI-cWw 12.2

Po\kv

^manen

Hm¿U¿

¢mkv

ss^ew
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InMvUw A\n-ta-enb ss^ew tIm¿tU‰

\s -́√p≈ P¥p-°ƒ
am{Xw Dƒs∏-Sp-∂p.

¢mkv ata-enb

Ip™p-ßsf ]meq´n
hf¿Øp∂,
\s´-√p≈h.

Hm¿U¿ Im¿Wn-thmd

ata-enb ¢mkns‚
khn-ti-j-X-Iƒ°v

H∏w amwkw ISn-®p-Io-
dm-hp∂ ]√p-I-fpap-≈

kkvX-\n-Iƒ.

F√m P¥p-°fpw
Dƒs∏-Sp∂ Xew.

^manen s^entU Po\kv s^enkv

s^entU ^man-en-bpsS-
k-hn-ti-j-X-Iƒ
ImWn-°p-∂p,
sNdnb ico-cw,
K¿Pn°m-Øh.

s^enkv Po\-kns‚
k-hn-ti-j-X-bvs°m∏w
]q®-bpsS X\Xv khn-

ti-j-X-Ifpw

ImWn-°p-∂p.

kv]ojokv sUma-Ãn-°kv

Poh-imkv{X \n¿h-N-\-{]-Imcw kzm`m-hnI ssewKnI{]P\-\-Øn-eqsS {]Xyp¬∏m-

Z-\-ti-jn-bp≈ k¥m-\-ßsf krjvSn-°m≥ Ign-bp∂ Pohn-IfpsS KW-am-Wv kv]ojo-

kv (Species). kv]ojo-kmWv h¿KoI-c-W-Ønse ASn-ÿm-\-Xew. khn-ti-j-X-I-

fn¬ G‰hpw A[nIw kmayw ]pe¿Øp-∂Xv Hcp- kv]o-jokn¬ Dƒs∏-Sp∂ AwK-

ßƒ XΩn-em-Wv. kam-\-amb kv]ojo-kp-Iƒ tN¿∂p-≠m-Ip∂ Pohn-I-fpsS Iq -́

amWv Po\-kv. Po\-kp-Iƒ tN¿∂v ^man-enbpw ^man-en-Iƒ tN¿∂v Hm¿Udpw cq]-

s∏-Sp-∂p. Hm¿U-dp-Iƒ tN¿∂-XmWv ¢mkv. _‘-s∏´ ¢mkp-Iƒ tN¿∂mWv ss^ew

cq]-s∏-Sp-∂-Xv. F√m ss^e-ßfpw tN¿∂-XmWv G‰hpw Db¿∂ Xe-amb InMvUw.

NphsS \¬Inb Nn{Xo-I-cWw \nco-£n®v kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿®

sNbvXv \nK-a\w imkv{X-]p-kvX-I-Øn¬ tN¿°q.

Im¿Wn-thmd Hm¿U-
dns‚ khn-ti-j-X-

Iƒs°m∏w Imen¬
Dƒhen-°m-hp∂
\J-ß-fpap-≈h.

Nn{XoI-cWw 12.3
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InMvUw ˛

ss^ew ˛

¢mkv ˛

Hm¿U¿ ˛

^manen ˛

Po\kv ˛

kv]ojokv ˛

kqN-I-ßƒ

$ InMvUw A\n-ta-en-b-bn¬ Dƒs∏´ Pohn-Iƒ

GsX-√m-amWv?

$ XpS¿∂p-h-cp∂ Hmtcm Xe-Ønepw GsX√mw

Pohn-I-fmWv Hgn-hm-°-s∏-́ Xv? F¥psIm≠v?

$ Cu Nn{Xo-I-c-W-Øn¬ GsXms° Xe-ß-fn¬

a\p-jys\ Dƒs∏-SpØmw?

kkyh¿Ko-I-c-W-X-e-ßƒ

kv]ojokv apX¬ InMvUw hsc-bp≈ Xe-ßfn¬s∏-SpØn Imƒ ent\-bkv kky-ß-sfbpw

h¿Ko-I-cn-®p. Imem-\p-kr-X-ambn Nne am‰-ßƒ \n¿tZ-in-°-s∏-´n-´p-s≠-¶nepw ASn-ÿm\

h¿Ko-I-c-W-X-e-ßfmbn ChsbØs∂ C∂pw D]-tbm-Kn-°p-∂p.

InMvUw ˛ πmt‚

ss^ew ˛ B≥Pntbmkvt]tamss^‰

¢mkv ˛ tamtWmtIm´nenUsW

kocokv ˛ Imen-knt\

^manen ˛ Ac-t°-knsb

Po\kv ˛ sImt°mkv

kv]ojokv˛ \yqkn-s^d

InMvUw ˛ πmt‚

ss^ew ˛ B≥Pntbmkvt]tamss^‰

¢mkv ˛ ssUtIm´nenUsW

kocokv ˛ km]n≥tU¬kv

^manen ˛ A\mIm¿Un-tb-knsb

Po\kv ˛ am≥Pn-s^d

kv]ojokv˛ C≥Un°

kky-h¿Ko-I-c-W-Øn\v IqSp-X¬ DZm-l-c-W-ßƒ Is≠Øn imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

]q®-bpsS h¿Ko-I-c-W-X-e-ßƒ Xncn -®-dn -™-v

h¿°vjo‰v ]q¿Øn-bm-°q.

tlm¿-Øq-kv a-e-_m-dn-°q-kv
tIc-f-Ønse kky-k-º-Øn-

s\-°p-dn®p≈ BZy-]p-kvX-I-

amWv tlm¿Øqkv ae-_m-dn-

°qkv (ae-_m-dns‚ DZym\w).

eØo≥ `mj-bn¬ cNn-°-s∏´

Cu ]pkvXIw 1678 apX¬ 1693

hsc-bp≈ Ime-L-´ -Øn¬

s\X¿e≥Uvknse BwÃ¿

Um-an¬ \n∂p 12  hmey-ß-fm-bmWv ]pd-Øn-d-

ßn-b-Xv. U®v CuÃv C¥ymI-º-\n-bpsS

Iogn¬ sIm®n-bn¬ Kh¿W-dm-bn-cp∂ AUvan-

d¬ hm≥ doUmWv Cu {KŸ-c-N-\bv°v

t\XrXzw \¬In-b-Xv. sIm√m v́ C´n ANyp-X≥

sshZy¿, cwK-̀ -́ v, hn\m-bI ` v́, A∏p ` v́ XpS-

ßnb Xt±-iob ]fin-X¿ {KŸ-c-N-\-bn¬

\n¿Wm-b-I-kw-̀ m-h-\-Iƒ \¬In. kky-Pm-e-

ßsf Xcw-Xn-cn®v Nn{X-ßfpw {]mtZ-inI t]cp-

Ifpw tcJ-s∏-Sp-Øn-bn-́ p≈ Cu {KŸ-Øn-\p-

th-≠n-bmWv ae-bmfen]n-Iƒ BZy-ambn A®-

Sn-®Xv. Imƒ ent\-b-kns\ hf-sc-b-[nIw

kzm[o-\n® ]pkvX-I-ß-fn-sem-∂m-Wn-Xv.
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t]cp-I-fnse sshhn[yw

Nn{X-Ønse Pohn-I-sfbpw hyXykvX {]tZ-i-ß-fn¬  Ahbv°p≈ t]cp-Ifpw

{i≤n-°q.

D∏≥, sNtºm-Øv,
NtImcw

h´, s]mSp-I-Æn,
D∏qØn

]gp-Xm-c, Icn-¶-Æn,
I¬°p-∂≥, sNXp-ºqcw

Hmtcm∂n\pw Hcp `mj-bn-¬Øs∂ C{X-b-[nIw t]cp-Iƒ Ds≠-¶n¬ CXc `mj-

I-fn-te-Xp-IqSn IW-°n-se-Sp-Øm¬ sshhn[yw F{Xtbm hep-Xmbncn°pw! Cßs\

hyXykvX t]cp-Iƒ D≠mbncn°p-∂Xv Ah-sb-°p-dn-®p≈ ]T-\-Øn\v XS- -am-

Iptam? N¿®sNøq.

Zzn\m-a-]-≤Xn

Htc Pohn ]e-`m-j-I-fnepw ]e {]tZ-i-ß-fnepw ]e t]cn¬ Adn-b-s∏-Sp-

∂Xp sIm≠p≈ _p≤n-ap-́ p-Iƒ ]cn-l-cn-°p∂-Xn-\m-Wv  Zzn\m-a-]-≤Xn Bhn-

jvI-cn-®-Xv. s]mXpsh AwKo-I-cn-°-s∏´ imkv{Xob \ma-I-c-W-co-Xn-bm-Wn-Xv.

c≠p ]Z-ßƒ tN¿Øp≈ imkv{Xo-b-\m-a-I-c-W-amWv Zzn\m-a-]-≤Xn (Binomial
nomenclature)F∂-dn-b-s∏-Sp-∂Xv.

Imƒ en-t\-bkv BWv Zzn\m-a-]-≤Xn Bhn-jvI-cn-®-Xv. imkv{Xo-b-\m-a-Ønse

BZy-]Zw Po\-kn-s\bpw c≠mw- ]Zw kv]ojo-kn-s\bpw kqNn-∏n-°p-∂p. C{]-

Imcw t]cp-\¬Ip-tºmƒ Hcp Pohn-bpsS imkv{Xo-b-\maw temI-sØ-√m-bn-

SØpw H∂p-X-s∂-bm-bn-cn°pw. CX-\p-k-cn®v a\p-jys‚ imkv{Xob\maw

tlmtam km]nb≥kv (Homo sapiens) F∂m-Wv.

]∏m-b, I∏-f-ß, Id-aqk,
Hmabv°

Nn{Xw 12.2
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hnhn[ Pohn-I-fpsS imkv{Xob\ma-ßƒ

Is≠Øn Xmsg-s°mSpØ ]´nI

DNn-X-ambn ]q¿Øo-I-cn-°q. IqSp-X¬ Pohn-\ma-

ßƒ Dƒs∏-SpØn ]´nI hn]p-eo-I-cn-°q.

Pohn imkv{Xo-b-\maw

B\

abn¬

\mb

sNº-cØn

Bcyth∏v

s\√v

Imknb ^nÃpe
(Cassia fistula)

tIm¿hkv kvsπ≥U≥kv
(Corvus splendens)

t_mkv tSmdkv
(Bos taurus)

]´nI 12.1

tdm_¿ v́ F®v. hn‰m-I¿
(1920-˛1980)

IqSp-X¬ icn-bn-te°v

ap≥]v \ne-hn-ep-≠m-bn-cp∂ c≠p InMvUw h¿Ko-I-cW coXn-b-\p-k-

cn®v Poh-Pm-e-ßsf πmt‚ (k-ky-tem-Iw), A\n-ta-enb (P-¥p-tem-

Iw) F∂n-ßs\ c≠p henb hn`m-K-ß-fn-emWv Dƒs∏SpØnbncp-

∂-Xv.

F∂m¬ Poh-tem-IsØ sshhn-[y-sØ-°p-dn®v ]n∂oSv t\Snb Adn-

hp-I-fpsS shfn-®-Øn¬ tdm_¿ v́ F®v. hn‰m-I¿ (Robert H. Whittaker)
F∂ Ata-cn-°≥ kkyimkv{X-⁄≥  Pohn-Isf A©p InMvU-

ß-fmbn Xcw-Xn-cn-®p. Nn{Xw 12.3

]´nI 12.2

InMvUw Dƒs∏-Sp∂ Nne Pohn-Iƒ -khntijXIƒ

sam\od _mIvSo-cnb

t{]m´nÃ Aao_

^wssP Ipan-fp-Iƒ

πmt‚ kky-ßƒ

A\n-ta-enb P¥p-°ƒ

A©v InMvUw h¿Ko-I-cWw

\yq¢n-b-tkm-Sp-Iq-Snb
GI-tIm-i-Po-hn-Iƒ.

k©-cn-°m≥ Ign-hn-√mØ ]c-t]m-jn-I-fmb
GI-tIm-i-Po-hn-Iƒ / _lp-tIm-i-Po-hn-Iƒ.

kzt]m-jn-Ifpw k©m-c-ti-jn-bn-√m-Ø-h-bp-amb
_lp-tIm-i-Po-hn-Iƒ.

]c-t]m-jn-Ifpw k©m-c-ti-jn--bp-≈-h-bp-amb
_lp-tImi-Po-hn-Iƒ.

\yq¢n-b-kn-√mØ GI-tIm-i-Po-hn-Iƒ.
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h¿Ko-I-c-W-im-kv{X-Ønse \qX\-{]-h-W-X-Iƒ

BZy-Im-e-ß-fn¬ _mIvSo-cnb t]mep≈ kq£va-Po-hn-I-fpsS khn-ti-j-

X-I-sf-°p-dn-®p≈ Adnhv ]cn-an-X-am-bn-cp-∂p. sam\od InMvU-Øn-epƒs∏-

´n-cp∂ B¿°n-_m-IvSo-cnb F∂ hn`mKw tImi-L-S-\-bnepw Poh-[¿a-

ß-fnepw a‰p _mIvSo-cn-bI-fn¬\n∂v hyXy-kvX-am-sW∂p Is≠-Øn.

XpS¿∂v sam\od F∂ InMvUsØ hn -̀Pn®v B¿°n-b, _mIvSo-cnb F∂o

c≠v InMvU-ß-fm-°n. IqSmsX InMvU-Øn\p apI-fn-embn sUmsabv≥

(Domain) Fs∂mcp h¿Ko-I-c-W-Xew IqSn Iq´n-t®¿Øp.  CØ-c-Øn¬

Bdp InMvUw (Six kingdom) h¿Ko-I-c-W-]-≤Xn Bhn-jvI-cn-®-Xv Ata-cn-

°≥ imkv{X-⁄-\mb Imƒ hukv (Carl Woese) BWv.

NphsS \¬Inb Nn{XoI-cWw kqN-I-ßfpsS ASn-ÿm-\-Øn¬

hniIe\w sNøq. N¿®sNbvXv \nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬

Fgp-Xq.Nn{Xw 12.4

Imƒ hukv
(1928-˛2012)

kqN-I-ßƒ

$ c≠p InMvUw h¿Ko-I-c-W-Øns‚ ]cn-an-Xn-Iƒ.

$ A©p InMvUw h¿Ko-I-c-W-Øns‚ km[y-X-Iƒ.

$ Bdp InMvUw h¿Ko-I-c-W-Ønte°p \bn® kml-N-cy-ßƒ.

Nn{Xo-I-cWw 12.4

sUmsabv≥

_mIvSo-cnb

sUmsabv≥

B¿°nb

sUmsabv≥

bq°mcnb

InMvUw˛t{]m´nÃ

InMvUw˛_mIvSo-cnb

InMvUw˛B¿°nb

InMvUw˛^wssP

InMvUw˛πmt‚

InMvUw˛A\n-ta-enb
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F®v.-sF.hn.

]{X-hm¿Ø {i≤n°q.

acWw hnX-bv°p∂ Ft_mf

\yqU¬ln: temIw Ft_mf tcmK-Øns‚ `oXn-
bn¬! temIm-tcm-Ky-kw-LS-\-bpsS IW-°p-{]-Imcw
CXp-hsc GI-tZiw 9208 t]¿ Ft_mf tcmKw aqew
ac-W-a-S-™n-́ p-≠v. Ft_mf sshdkmWv Cu tcmK-
Øn\p Imc-Ww.

]nSnXcn√ Rm≥

tImi-an-√. P\n-X-I-h-kvXphpw t{]m´o≥ Ih-Nhpw

am{Xw. ]e amcItcmK-ß-fp-sSbpw Imc-W-°m-

c≥. Fs∂ \in-∏n-°m\pw {]bm-kw. Poh-tIm-

i-Øn-\p-≈nte F\n°v Pohn-°m-\mhq. tImi-

Øn\v shfn-bn¬ Rm≥ \n¿Po-h-am-Wv. BXn-tY-

b-tIm-i-ØnseØnbm¬ AhnSsØ hn -̀h-ßƒ

D]-tbm-Kn®v s]cp-Ipw. s]cpIns∏cpIn B

tImisØ \in-∏n®v ]pd-Øp-h∂v ]pXnb tImi-

ß-fn¬ {]th-in-°pw.

\nKq-VX \nd-™-XmWv Rß-fpsS temIw.

Ft_mf t]mep≈ tcmK-ßfpsS \nb-{¥Ww Ffp-∏-a-√m-ØXv F¥p-

sIm≠v?

sshd-kp-I-sf-∏-‰n-bp≈ hnh-cWw hmbn-°q. kqN-Iß-fpsS ASn-ÿm-\-

Øn¬ N¿®sNbvXv \nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

Bdp- InMvUw h¿Ko-I-c-W-coXnb\p-k-cn®v a\pjys‚ hnhn[ h¿Ko-I-

cWXe-ßƒ Is≠Øn ]´nI ]q¿Øn-bm-°q.

sUmsabv≥

InMvUw

ss^ew

¢mkv

Hm¿U¿ ss{]ta‰vkv

^manen slman-\ntU

Po\kv

kv]ojokv

bq°m-cnb

]´nI 12.3
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]›n-a-L-́ -Øn¬ ]pXnb C\w
]qºm-‰sb Is≠-Øn

tIm´bw: ssPhsshhn-[y-Øn¬
]›n-a-L-́ -Øns‚ {]m[m\yw H∂p-
IqSn hy‡-am-°n-s°m≠v ]pXnb C\w

]qºm-‰sb  Is≠-Øn. U¬ln k¿hIem-
im-e-bnse Hcp Iq´w Kth-j-I-cmWv ]pXnb
C\w ]qºm-‰sb Is≠-Øn-b-Xv. ]›n-a-L-́ -

Ønse \n_n-Uh-\-ß-fnemWv Ch-bpsS
Bhm-kw.

kqN--Ißƒ

$ sshd-kp-I-fpsS khn-ti-j-X-Iƒ Fs¥-√m-amWv?

$ apºv N¿®sNbvX h¿Ko -I-cWcoXnIfn¬ GXn-se-¶nepw

sshdkns\ Dƒs∏-Sp-Øm≥ Ign-bptam? F¥p-sIm≠v?

Hcp h¿Ko-I-cW DZy-ahpw ]cn-]q¿W-sa∂v Ah-Im-i-s∏-Sm-\m-hn-√. {ia-

ßƒ XpS¿∂p-sIm-t≠bn-cn-°p∂p. IqSp-X¬ kzoIm-cy-am-bh s]mXp

AwKo-Imcw t\Sp∂p F∂p am{Xw.

CØcw hm¿Ø-I-fn¬ ]cm-a¿in-°-s∏-Sp∂ Pohn-Iƒ CXp-hsc Is≠-

Ø-s∏-Sm-Øhbm-sW∂v Fß-s\-bmWv Dd-∏n-°pI?

X∂n-cn-°p∂ kqNI-ßƒ Bkv]-Z-am°n N¿®sNbvXv \nK-a-\-ßƒ

imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

$ khn-ti-j-X-Iƒ \nco-£n°¬

$ tcJ-I-fpsS ]cn-tim-[\

$ SmIvtkm-W-anIv IoIfpsS D]-tbmKw

$ imkv{Xob \ma-I-cWw

$ h¿Ko-I-cWw

C\nbpw Xncn-®-dn-b-s∏-́ n´n-√mØ e£-°-W-°n\v Poh-Pm-e-ßƒ `qap-J-

Øp-≠v. khn-ti-j-X-Iƒ°-\p-k-cn®v  Xcw-Xn-cn®pw imkv{Xo-b-ambn t]cp-

\¬Inbpw imkv{X-temIw ]pXnb AXn-Yn-Isf  kzoI-cn-°p-∂p. temI-

sa-ºm-Sp-ap≈ Kth-j-I¿ ]pXn-b-hsb Is≠-Øm-\p≈  At\z-j-W-ßƒ

XpS¿∂p-sIm-≠n-cn-°p-∂p.
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ h¿Ko-I-cWimkv{X-Øns‚ {]k-‡nbpw {]m[m-\-yhpw Xncn-®-dn™v

hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ h¿Ko-I-cWimkv{X-Øn¬ X\-Xmb kw`m-h-\-Iƒ sNbvX imkv{X-

⁄sc°pdn-®p≈ hnh-c-W-ßƒ Xbm-dm-°m≥ Ign-bp-∂p.

$ PohnIsf XcwXncn-°p-∂-Xns‚ bp‡n Xncn-®-dn™v {]tX-y-I-X-

Iƒ ]´n-I-bm-°m≥ Ign-bp-∂p.

$ Pohn-Isf Zzn-\m-a-]-≤Xn {]Imcw \ma-I-cWw sNøp-∂-Xns‚

{]k‡n hnh-cn-°m≥ Ign-bp-∂p.

$ ]cn-NnX Pohn-I-fpsS imkv{Xo-b-\m-a-ßƒ Xncn-®-dn™v ]´n-I-s∏-

SpØn {]Z¿in-∏n-°m≥ Ign-bp-∂p.

$ h¿Ko-I-c-W-im-kv{X-Ønse \q-X\-{]-h-W-X-Iƒ, hnhn[ h¿Ko-I-c-

W-co-Xn-Iƒ F∂nh Xmc-Xayw sNbvXv hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ sshd-kp-I-fpsS {]tX-y-I-X-Iƒ ]´n-I-s∏-Sp-Øm≥ Ign-bp-∂p.

hne-bn-cpØmw

1. ]ZtPm-Un-_‘w a\- n-em°n hn -́ `mKw ]qcn-∏n-°pI.

a. A©p InMvUw h¿Ko-I-cWw : tdm_¿ v́ F®v. hn‰m-I¿

Bdp InMvUw h¿Ko-I-cWw  : ..................................................

b. Nc-I≥ : Nc-I-kw-lnX

tPm¨ td : ...........................................

2. Nne Pohn-Isf kw_-‘n® kqN-\-Iƒ \¬In-bn-cn-°p-∂p. Ch

Dƒs∏-Sp∂ InMvUßfpsS t]sc-gp-Xp-I.

a. hy‡-amb \yq¢n-b-tkm-Sp-Iq-Snbhbpw ]c-t]m-jn-Ifpw  k©m-

c-ti-jn-bp-≈-h-bp-amb _lp-tImiPohn-Iƒ.

b. hy‡-amb \yq¢n-b-tkm-Sp-Iq-Snb k©-cn-°m≥ Ign-hn-√mØ

]c-t]m-jn-I-fmb _lp-tImiPohn-Iƒ.

c. hy‡-amb \yq¢n-b-tkm-Sp-Iq-Snb GI-tIm-i-Po-hn-Iƒ.

d. hy‡-amb \yq¢n-b-tkm-Sp-Iq-Snb k©-cn-°m≥ Ign-hn-√mØ

kzt]m-jn-I-fmb _lp-tIm-i-Po-hn-Iƒ.
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3. ISp-h-bp-ambn G‰hpw IqSp-X¬ kam-\-X-I-fp≈ Pohn-bpsS t]cv

]´n-I-bn¬\n∂p Xnc-s™-SpØv Fgp-Xp-I. Xnc-s™-Sp-∏n-\p≈ hni-

Zo-I-cWw \¬Ip-I.

km[m-cW \maw imkv{Xob\maw

ISph ]m¥od ssS{Knkv

sN∂mb Im\nkv eq∏kv

knwlw ]m¥od entbm

]q® s^enkv sUma-Ãn-°kv

\mb Im\nkv s^an-en-bm-cnkv

XpS¿{]-h¿Ø\ßƒ

1. \nß-fpsS kvIqƒ]cn-k-c-sØ kk-y-ß-fpsS imkv{Xo-b-\maßfpw

{]mtZ-inI\maßfpw AS-ßnb te_-ep-Iƒ Xbm-dm°n {]Z¿in-

∏n-°p-I.

2. ¢mkv ata-en-bbn¬ Dƒs∏-Sp∂ P¥p-°-fpsS Nn{Xhpw hnh-cßfpw

Dƒs∏-SpØn sImfmjv Xbm-dm-°p-I.

3. icn-bn¬\n∂p IqSp-X¬ icn-bn-te°v F∂-XmWv imkv{X-Øns‚

coXn. h¿Ko-I-cWimkv{XsØ DZm-l-c-W-am°n Cu hnj-b-Øn¬

Hcp N¿® kwL-Sn-∏n-°p-I.



{]Ir-Xn-bpsS kuμ-cy-Øn\v am‰pIq´p∂Xv Pohn-I-fpsS km∂n-[yhpw sshhn-[y-

hp-am-Wv. Poh-cq-]-ßƒ hyXy-kvX-ß-fm-sW-¶nepw {]Ir-Xn-bn¬ Hcp Pohnbpw H‰-

s∏-́ √ \ne-\n¬°p-∂-Xv.

Nn{Xo-I-cWw \nco-£n-®v Pohn-Iƒ XΩn-ep≈ ]c-kv]cm{i-bXz-Øn\v DZm-l-c-

W-ßƒ Is≠-Øq.
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Poh-a-fi-ew (Biosphere)

`qan-bn¬ Poh≥ ImW-s∏-

Sp∂ ̀ mK-amWv Poh-a-fi-ew.

CXv `utam-]-cn-X-e-Ønepw

A¥-co-£-Ønepw kap-{Z-

Øn-\-Sn-bnepambn  hym]n®p-

InS-°p-∂p.

P¥p-°fpw kky-ßfpw kq£va-Po-hn-Ifpw F√mw Dƒs∏-Sp-∂ Poh-

tem-I-Øns‚ \ne-\n-¬∏n\v APo-ho-b-L-S-I-ßfpw Bh-iy-am-Wvv.

APo-hobLS-I-ßƒ PohobLS-I-ßƒ°v {]tbm-P-\-I-camIp-∂-

sX-ß-s\-sb-√m-amWv? N¿®sNøq.

NphsS \¬In-b Nn{Xo-I-cWw DNn-X-ambn ]q¿Øn-bm-°q.

Nn{Xo-I-cWw 13.1

APo-hn-b
-L-S-I-ßƒ

hmbp
(.......................)

aÆv
(.........................)

kqcy-{]-Imiw
({]Im-i-kw-t«-jWw)

Pew
(.......................)

Poh-tem-I-Øns‚ {]mY-anI Du¿Pt{kmX v kqcy-\m-Wv. lcn-X-

k-ky-ßƒ {]Im-i-kw-t«-j-W-Øn-eqsS {]Im-tim¿PsØ

cmtkm¿P-am°n am‰p∂p.

Cu Du¿P-amWv `£y-irw-Je hgn ssIam‰w sNø-s∏ v́ a‰p Pohn-

I-fn-se-Øp-∂-Xv. {]Im-i-kw-t«jWw \S-Øp∂ kky-ßsf

D¬∏m-Z-I¿ (Producers) F∂pw t\cnt´m A√m-sXtbm Du¿P-Øn-

\mbn kky-ßsf B{i-bn-°p∂ a‰p Pohn-Isf D]-t`m-‡m-°ƒ

(Consumers) F∂pw hnfn-°p-∂p. t\cn v́ kky-ßsf B{ibn-°p∂

D]-t`m-‡m-°sf {]mY-anI D]-t`m-‡m-°ƒ F∂pw Ahsb Blm-

c-am-°p-∂-hsb ZznXob D]-t`m-‡m-°-sf∂pw ]dbmw. ZznXob D]-

t`m-‡m-°sf `£n-°p-∂-h-cmWv XrXo-b- D-]-t`m-‡m-°ƒ.

{]Ir-Xn -bnse Blm-c-_-‘-ßƒ Nn{Xo-I-cn -°p∂ `£y-

irwJemPmew (food web) apºv ]cn-N-b-s∏-́ n-́ p-≠-t√m.

Hcp `£y-irw-J-em-Pm-e-Øns‚ Nn{Xo-I-cWw \nco£n°q.

\¬In-bn-cn-°p∂ kqN-I-ßƒ D]tbmKn®v N¿®sNbvXv \nK-a-\-

ßƒ FgpXq.

Ct°m-fPn

(Ecology)

Poh-Pm-e-ßƒ XΩnepw Poh-

Pm-e-ßfpw Ah-bpsS Np‰p-

]mSpw XΩn-epap≈ ]c-kv]-c-

_-‘-sØ°p-dn-®p≈ ]T\-

amWv Ct°m-fPn.  hnhn[Xcw

Bhmk-hyh-ÿIƒ, Pohn-

Iƒ XΩn-ep≈ _-‘-ßƒ,

]cn-ÿnXnkwc-£Ww F∂n-

h-sb√mw Cu ]T-\-im-J-bn-

epƒs∏-Sp-∂p.
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Nn{Xo-I-cWw 13.2

kqN-I-ßƒ

$ `£yirw-J-ebpw `£yirw-J-em-Pm-ehpw Fßs\ hyXym-k-s∏-

´n-cn-°p∂p?

$ Hcp PohnXs∂ H∂n-tesd `£y-irw-J-e-I-fn-epƒs∏-Sp-∂pt≠m?

$ -Hcp PohnXs∂ H∂n-tesd Pohn-Iƒ°v Blm-c-am-Im-\p≈

km[yX ̀ £y-irw-J-em-Pme-Øns‚ \ne-\n¬∏n\v KpW-I-c-amtWm?

F¥p-sIm≠v?

$ -̀£y-irw-J-em-Pm-e-Øn¬ IÆn-bmb GsX-¶nepw Pohn-bpsS FÆ-

Øn-ep-≠m-Ip∂ G‰-°p-d-®n-ep-Iƒ a‰p- Po-hn-I-fpsS \ne-\n¬∏ns\

Fßs\ _m[n°pw?
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t]mj-W-X-e-sØ-°p-dn-®p≈ Ipdn∏v hmbn-®-t√m.

`£y-irw-JemPme-Ønse Pohn-Isf hnhn[ t]mj-W-X-

eßfn-epƒs∏-SpØn \¬In-b Nn{XoIcWw ]q¿Øn-bm-°q.

kqN-I-ßƒ

$ Htc PohnXs∂ H∂n¬°q-Sp-X¬ t]mj-W-X-e-ßfn¬

Dƒs∏-Sp-∂pt≠m?

$ A©m-aXv t]mj-W-X-e-Øn\v km[y-X-bpt≠m?

$ t]mj-W-X-e-Ønse D∂Xt{iWn-bn¬ Pohn-Iƒ C√m-

Xm-Ip-∂Xv Bhm-k-hy-h-ÿsb Fßs\ _m[n°pw?

Nn{Xo-I-cWw 13.2 ¬ \ns∂SpØv Fgp-Xn-bn-cn-°p∂ `£y-irw-

J-e-Iƒ ]cn-tim-[n-°q.

1. ]p¬s®Sn  apb¬  ]cp¥v

2. ]p¬s®Sn  ]p¬®mSn  Hm¥v  ]cp¥v

3. ]p¬s®Sn  ]p¬®mSn  Xhf  ]mºv  ]cp¥v

Cu irwJ-e-I-fn¬ ]cp¥v {]Xn-\n[m\w sNøp∂ t]mj-W-

X-e-ßƒ Is≠Øn imkv{X-]p-kvX-I-Øn¬ FgpXq.

Bhm-k-hy-h-ÿ-bnse t]mj-W-X-e-ßfpsS FÆhpw t]mj-

W-Xe--Ønse Pohn-I-fpsS ÿm\hpw ÿnc-a-√. `£y-irw-J-

e-bpsS k¶o¿W-Xbv°pw ssZ¿Ly-Øn\pw A\p-k-cn®v  AXv

amdn-s°m-≠n-cn-°pw.

t]mj-W-X-e-ßƒ

(Trophic Level)
`£y-irw-J-e-bnse Hcp Pohn-

bp-sS ÿm\-sØ-°p-dn-°p∂

]Z-amWv t]mj-W-X-ew.  ̀ £y-

irw-J-e-Iƒ Bcw-`n-°p-∂Xv

kky-ß-fn¬\n∂v BI-bm¬

Ahsb H∂mw t]mj-W-X-e-

Øn¬ s]Sp-Ømw. kky-ß-

fn¬\n∂p t\cn´v t]mjWw

kzoI-cn-°p∂ kkym-lm-cn-

Isf c≠mw t]mjW-X-e-

Ønepw t]mj-W-Øn-\mbn

Ahsb B{i-bn-°p∂ amwkm-

lm-cn-Isf aq∂mw t]mj-W-X-

e-Ønepw s]Sp-Ømw. amwkm-

lm-cn-Isf Cc-bm-°p∂ Cc-]n-

Sn-b-∑m-cmWv \memw t]mj-W-

X-e-Øn¬ D≈-Xv. `£y-irw-

JemPmew k¶o¿W-am-Ip-∂-X-

\p -k-cn®v Hcp Pohn -Xs∂

hnhn[ t]mj-W-X-e-ß-fn¬

Dƒs∏-Smw.
Nn{Xo-I-cWw 13.3

{XnXob D]-t`m-‡m-°ƒ

(amwkm-lm-cn-Isfbpw

`£n-°p-∂-h¿)

\mem-asØ t]mj-W-Xew

D¬∏m-ZI¿

(kky-ßƒ)

H∂m-asØ t]mj-W-Xew

{]mY-anI D]-t`m-‡m-°ƒ

(kkymlm-cn-Iƒ)

c≠m-asØ t]mj-W-Xew

ZznXob D]-t`m-‡m-°ƒ

(amwkm-lm-cn-Iƒ)

aq∂m-asØ t]mj-W-Xew

s\¬s®Sn, ]p¬s®Sn

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

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

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

.......................................................
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amhpw
CØnƒ°Ænbpw

am\pw
ISphbpw

]qhpw
]qºm-‰bpw

amhpw
ac-hm-gbpw

s\√pw
If-Ifpw

Nn{Xo-I-cWw 13.4

Pohn-_-‘-ßƒ°v DNn-X-amb DZm-l-c-W-ßƒ FgpXn NphsS \¬Inb Nn{Xo-

I-cWw ]q¿Øn-bm-°q.
Pohn-_-‘-ßƒ

Isa≥k-enkw

H∂n\v KpW-Icw,

at‰-Xn\v KpWtam

tZmjtam C√.

ayqNz-enkw

c≠p Pohn-

Iƒ°pw KpW-

Icw.

]cm-Z-Po-h\w

H∂n\v KpW-Icw,

at‰-Xn\p tZmj-Icw.

]cmZw t]mj-W-Øn-

\mbn BXn-tY-bs\

B{i-bn-°p-∂p.

Cc-]n-SnØw

H∂n\v KpW-I-cw,

at‰-Xn\p

tZmj-Icw. Cc-

Cc-]n-Sn-b\v `£-

W-am-Ip-∂p.

a’cw

XpS-°-Øn¬

c≠n\pw tZmj-

Icw, ]n∂oSv

Pbn-°p-∂hbv°p

KpW-Icw.

Nn{Xo-I-cWw 13.5

DZm:

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

DZm:

amhpw CØnƒ°-Ænbpw

DZm:

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

DZm:

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

DZm:

amhpw ac-hm-gbpw

IT @ School
Edubuntu hn¬ School

Resources se "Pohn-
_-‘-ßƒ' F∂ `mKw

ImWpI.

Bhm-k-hy-h-ÿ-bnse {]Xn-h¿Ø-\-ßƒ

(Ecological Interactions)
Pohn_‘-ß-fpsS Nn{Xo-I-cWw \nco-£n-°q.

\mw ImWm-ØXpw Adn-bm-Ø-Xp-amb \nc-h[n {]Xn-h¿Ø-\-ßƒ {]Ir-Xn-

bn-ep-≠v. Cu {]Xn-h¿Ø-\-ß-fmWv Bhm-k-hy-h-ÿ-bpsS k¥p-e-\hpw ÿnc-

Xbpw \ne-\n¿Øp-∂-Xv. Blm-c-_-‘ßƒ Pohn-Iƒ XΩn-ep≈ {]Xn-h¿Ø-

\-ßƒ°v {]Xy-£ DZm-l-c-W-ß-fm-Wv.
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Cu Bhm-k-hy-h-ÿ-I-fpsS {]tXy-I-X-I-sf-°p-dn®pw Ah-bn-epƒs∏´ Pohn-

I-sf-°p-dn®pw hnh-c-ßƒ tiJ-cn®v kqN-I-ß-fpsS ASnÿm-\-Øn¬ N¿®

sNbvXv imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

ssPh-ssh-hn[yw (Biodiversity)

`qan-bn¬ hkn-°p∂ sshhn-[y-am¿∂ apgp-h≥ Pohkaq-l-ßfpw Ah-

bpsS Bhmkhyh-ÿ-Ifpw tNcp∂-XmWv ssPh-ssh-hn-[yw. ssPh-

ssh-hn-[y-Øn¬ Bhmkhyh-ÿ-I-fpsS sshhn[yw (Ecosystem diversity),
kv]ojn-kp-I-fpsS sshhn[yw (Species diversity), P\n-XIsshhn[yw

(Genetic diversity) F∂o Xe-ßƒ Dƒs∏-Spw. Poh-afi-e-Ønse ssPh-

k-º-∂-X kqNn-∏n-°p∂ Cu ]Zw BZyambn D]-tbm-Kn-®Xv 1985¬

hmƒ´¿ Pn. tdm-k≥ F∂ {_n´ojv {]IrXnimkv{X-⁄\mWv.

kqN-I-ßƒ

$ F√m Bhm-k-hy-h-ÿ-Ifpw ssPhkº-∂Xbn¬ Htc-t]m-se-

bmtWm?

h\w

Xp{μ

kap{Zw

XÆo¿ØSw

]p¬ta-Sp-Iƒ

acp-`qan

Nn{Xw 13.1   hnhn[ Bhm-k-hy-h-ÿI-ƒ

APo-hob-L-S-Iß-fp-sSbpw Poho-b {]Xn-h¿Ø-\-ß-fp-sSbpw sshhn[yw

Gdpw-tXmdpw Bhm-k-hy-hÿ IqSp-X¬ kpÿn-c-ambn amdp-∂p.

sshhn-[y-am¿∂ Bhmkhyh-ÿ-Iƒ

NphsS sImSp-Ø Nn{X-ßƒ \nco-£n-°q.
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ssPh-ssh-hn-[y-Øns‚ {]m[m\yw

ssPh-ssh-hn[yw kwc-£n-°p-∂-Xp-sIm-≠p≈ {]tbm-P-\-ßƒ Fs¥-√m-

amWv? AXv a\- n-em-°W-sa-¶n¬ ssPh-ssh-hn[yw \ap°p \¬Ip∂ tkh-

\-ßƒ Fs¥-√m-am-sW∂v Xncn-®-dn-b-Ww. NphsS \¬In-b Nn{XoI-cWw

\nco-£n-°q. Nn{Xo-I-c-W-Øns‚ ASn-ÿm-\-Øn¬ ssPh-ssh-hn[y kwc£-

W-Øns‚ Bh-iy-I-X-sb-°p-dn®v Ipdn∏v Xbm-dm-°q.

IT @ School Edubuntu
hn¬ School Resources
se "ssPh-ssh-hn[yw
C∂se, C∂v, \msf'
F∂ `mKw ImWpI.

$ Hcp Bhm-k-hy-h-ÿ-bn¬ ImW-s∏-Sp∂ F√m Pohn-Ifpw as‰m-cm-hm-k-

hy-h-ÿ-bn¬ ImW-s∏-Sptam?

$ kzm`m-hnI Bhm-khyh-ÿ-I-fpsS kwc-£-W-Øns‚ Bh-iy-IX

F¥mWv?

kmwkvIm-cnI -tk-h-\-ßƒ

$ kuμ-cym-kzm-Z\w

$ hnt\m-Z-ßƒ

$ ]T\w

$ BNm-cm-\p-jvTm-\-ßƒ

$

]mcn-ÿn-XnI tkh-\-ßƒ

$ aÆpcq]o-I-cWw

$ asÆm-en∏p XS-b¬

$ O2 - CO2 k¥pe\w

$ ip≤-Pe e`yX

$ sh≈-s∏m°\nb-{¥Ww

$ Imem-hÿm\nb-{¥Ww

$

Ah-iy-h-kvXp-°-fpsS e`yX

$ `£Ww

$ acp∂v

$ C‘-\-ßƒ

$ \n¿am-W-h-kvXp-°ƒ

$

ssPh-
ssh-hn[yw-˛
tkh-\-ßƒ

klm-btk-h-\-ßƒ

$ t]mjINw{I-aWw

$ ]cm-KWw

$ ssPh\nb-{¥Ww

$ hnØphnX-cWw

$

Nn{Xo-I-cWw 13.6
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ssPhsshhn-[y-tim-jWw

\ap°p Np‰p-ap≈ ssPh-ssh-hn-[y-Øn\v F¥mWv kw -̀hn-

®p-sIm-≠n-cn-°p-∂Xv? CXp- a-\- n-em-°-W-sa-¶n¬ kq£va-

amb \nco-£Ww Bh-iy-am-Wv.

F√m {]tZ-iØpw ImW-s∏-Sp-∂-h-bm-Wt√m ]£n-Iƒ.

Bhm-k-hy-h-ÿbnse am‰-ßƒ°v AXn-thKw Cc-bm-Ip∂

Pohn-hn-̀ m-K-amWv ]£n-Iƒ.

\ΩpsS {]tZ-isØ ]£n-Isf \nco-£n-®mtem? AXp-

hgn ssPh-ssh-hn-[y-Øns‚  \ne-hnse Ah-ÿ- a\- n-

em-°mw.

IuXp-I-I-c-amb imkv{Xob hnt\mZwIqSn-bmWv ]£n-\n-

co-£-Ww. ]cn-Nn-X-a-√m-Ø-hsb Xncn-®-dn-bm≥ ]pkvX-I-

ß-fp-sSbpw C‚¿s\-‰n-s‚bpw klmbw tXSmw. \nco-£n-

°p∂ ]£n-I-fpsS _mly-L-S-\-bn-sebpw kz`m-h-ß-fn-

sebpw khn-ti-j-X-Iƒ Ipdn-®p-h-bv°m\pw ad-°-cp-Xv.

Nn{Xw {i≤n-°q.

CXp-t]m-ep≈ [mcmfw ]£n-I-fm¬ kº-∂-am-bn-cp∂p \ΩpsS ]cn-k-cw.

C∂v \nß-fpsS {]tZ-isØ ]£n-I-fpsS sshhn-[y-Øn\v Fs¥-¶nepw

am‰-ap-≠m-bn-́ pt≠m? \nß-fpsS Is≠-Ø-se-¥mWv?

kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿®sNøq.

kqN--Ißƒ

$ Bhm-k-hyh-ÿI-fpsS h≥tXmXn-ep≈ inYn-eo-IcWw.

$ {]IrXnhn -̀h-ß-fpsS Aan-X-amb NqjWw.

Nn{Xw 13.2  tIc-f-Ønse hnhn[ ]£n-Iƒ

]›n-a-L´Ønse

ssPh-ssh-hn-[yw `oj-Wn-bn¬

Ad-_n-°-S-en\p kam-¥-c-ambn 1500

Intem-ao-‰-dn-tesd ssZ¿Lyhpw

Ht∂-Im¬ e£-Øn-e-[nIw NXp-

c{i Intem-ao-‰¿ hnkvXr-Xn-bp-ap≈

ssPh -ssh -h n[ykº-∂ -amb

{]tZi-amWv ]›n-a-L-́ w (Western
ghats). kly-]¿h-Xw, klym{Zn

XpS-ßnb t]cp-Ifpap≈ ChnSw h\-

ßƒ, ]p¬ta-Sp-Iƒ, Imhp-Iƒ, NXp-

∏p-\n-e-ßƒ, \Zn-Iƒ, Ipf-ßƒ apX-

emb Bhmkhyh-ÿ-Ifm¬

kar≤-amWv. temIØpXs∂

A]q¿h-amb Pohn-Iƒ ChnsS

ImW-s∏-Sp-∂p.  a\p-jys‚ hnth-I-

]q¿h-a-√mØ CS-s]-S-ep-Iƒ Cu

`q`m-KsØ £bn-∏n-®p-sIm-≠n-cn-°p-

∂p. Irjn, \Zn-I-fpsS Hgp-°n-s\ XS-

 -s∏-SpØn \n¿an® AW-Iƒ, J\-

\w, h\-k-º-Øns‚ Nqj-Ww, Sqdn-

kw, th´- XpS-ßn-bh ]›n-a-L-´-

Ønse ssPh-ssh-hn-[y-timj-W-

Øn\v B°w Iq´n-bn-́ p≠v.
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Hcp ]£nbpw ]mSp-∂n√

Un.Un.-Sn. t]me-p≈ IoS-\m-in-\n-

Iƒ  krjvSn-°p∂ ]mcn-ÿn-Xn-I-

˛-BtcmKy{]iv\-ßƒ {]Xn-]m-Zn®v

td®¬ Imgvk¨ F∂ Ata-cn-

°≥ Kth-jI 1962 ¬ {]kn-≤o-I-

cn® \n»_vZhk¥w (sske‚ v

kv{]nMv) F∂ ]pkvXIw temI-

{i≤ t\Sp-I-bp-≠mbn. C≥skIvSv

t_mw_v F∂ Hma -\ -t∏-cn¬

s]t{Sm-fnbw D¬∏-∂-ß-fp-ambn

Ie¿Øn Un.Un.-Sn. Irjn-bn-S-ß-

fn¬ hym]-I-ambn kvt{] sNbvX-

Xn-eqsS sNdp-P-¥p-°-tfm-sSm∏w

]£nIfpw Iq´-tØmsS NsØm-

Spßp∂ Imcyw Imgvk¨ "\n»-

_vZ-hk¥'Øn¬ Nq≠n-°m-´n.

an° IoS-\m-in-\n-Ifpw Im≥k-

dn\p hgnhbv -°p-sa∂v ]T-\-dn -

t∏m¿´p -IfpsS ]n≥_-e-Øn¬

Ah¿ ka¿Yn®p. 1972 ¬ Ata-cn-

°-bn¬ Un.Un.Sn. \ntcm-[n-°m≥

Imc-W-am-bXv Cu ]pkvXIamWv.

amcI IoS-\m-in-\n-Iƒ hym]-I-

ambn D]-tbm-Kn-°-s∏-Sp∂ Cu Ime-

L-́ -Øn¬ Cu ]pkvXIw apt∂m-

´p-h-bv°p∂ Bi-b-ßƒ Gsd

{]k-‡-am-Wv.

$ Irjn-bn-S-ß-fn¬ hym]-I-ambn D]-tbm-Kn-®p-h-cp∂ cmk-

h-kvXp-°ƒ.

$

$

N¿®-bnse \nK-a-\-ß-tfm-sSm∏w {]k-‡-amb A\p-_-‘-

hn-h-c-ßfpw tiJ-cn®v imkv{XteJ\w Xbm-dm°n Nph¿]-

{Xn-I-bn¬ {]Z¿in-∏n-°q.

tUmtUm k©m-cn-{]mhv

Izm§

A‰p-t]mb IÆn-Iƒ

hwi-\miw kw`-hn® Nne Pohn-I-fpsS Nn{X-ßƒ t\m°q.

audo-jykv Zzo]n¬ km[m-c-W-am-bn-cp∂ tUmtUm F∂

]d-°m≥ Ign-hn-√mØ C\w ]£n, e£-°-W-°n\v FÆw

Dƒs°m-≈p∂ Iq -́ß-fmbn Ata-cn-°-bnse BIm-i-ß-fn¬

]d-∂n-cp∂ k©m-cn-{]m-hp-Iƒ, B{^n-°bpsS sX°≥`m-K-

ß-fn¬ D≠m-bn-cp∂ Im´pko{_m C\-amb Izm§-Iƒ F∂nh-

sb√mw `qan-bn¬\n∂p hnS-hm-ßn-b-hcn¬ Nne-cm-Wv.

$ Cu Pohn-I-fpsS hwi-\m-i-Øn\v ImcWamb kml-N-cy-ßƒ

Fs¥-√m-amWv?

$ a\p-jy\v CXn¬ Fs¥-¶nepw ]¶pt≠m?

N¿®sNøq.

\nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

Nn{Xw 13.3
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sdUv Um‰m _p°v

(Red Data Book)
hnhn[ cmPy -ß-fn -embn

{]h¿Øn®phcp∂ ]cn -

ÿnXnkwc-£W kwL-S-\-

bmWv IUCN (International
Union for Conservation of
Nature). hwi-\m-i-`o-jWn

t\cn-Sp∂ kky-ß-fp-sSbpw

P¥p-°-fp-sSbpw hnh-c-ßƒ

IUCN s‚ B`n-ap-Jy-Øn¬

Hmtcm h¿jhpw ]´n-I-bm°-

s∏-Sp∂p. CXmWv sdUv

Um‰m _p°v. Nne cmPy-

ßƒ kz¥w \ne-bn¬

Xs∂ sdUv Um‰m _p°v

Xbm-dm-°p-∂p≠v. ssPh-

ssh-hn[ytimjWw F{X-

tØm-f -ap -s≠∂v a\- n -

em°n kwc-£W{]h¿-Ø-

\-ßƒ Bkq-{XWw sNbvXv

\S-∏m-°p-∂-Xn\v sdUv Um‰m-

_p-°nse hnh-c-ßƒ klm-

b-I-amWv.

]cn-c-£n-°-s∏-́ n-s√-¶n¬ Chcpw!

hnhn[ Imc-W-ß-fm¬ hwi-\m-i-̀ o-jWn t\cn-Sp∂ \nc-h[n Poh-

Pm-e-ß-fp-≠v. Nne DZm-l-cW-ß-fmWv NphsS \¬In-bn-cn-°p-∂-Xv.

Atim-I-acw

ae-ap-g°n thgm-º¬

hc-bm-Sv

knwl-hm-e≥ Ipcßv

ae-_m¿ shcpIv

ac-a-™ƒ

Adn-bpI

ssPh-
ssh-hn[yw

D]-tbm-Kn-

°pI

kwc-£n-

°pI

Nn{Xo-I-cWw 13.7

CØcw Pohn-I-sf-°p-dn®v IqSp-X¬ hnh-c-ßƒ tiJ-cn®v imkv{X-

]p-kvX-IØn¬ Fgp-Xq.

sshhn-[yw kwc-£n°mw

{]Ir-Xnsb kwc-£n-®p-sIm-≠p≈ hnI-k-\ta \ne-\n¬°p-I-bp-≈q.

ssPh-ssh-hn-[ytØmSp≈ hnth-I-]q¿W-amb kao-]\w Fß-s\-

bm-bn-cn-°Ww F∂v kqNn-∏n-°p∂ Nn{Xo-I-cWw hni-I-e\w sNøq.

\nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬ Ipdn°q.

Nn{Xw 13.4
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h\y-Pohnkt¶-X-ßƒ

(Wild Life Sanctuary)

Bhm-k-hy -h -ÿ-Isf ]cn -c -

£n®psIm≠v h\y-Po-hn-I-fpsS hwi-

\miw XS-bm\mbn {]Jym-]n-°-s∏-

´n-́ p≈ h\-ta-J-e-I-fm-Wn-h. t]∏md,

s]cn-bm¿, hb-\mSv XpSßnbh tIc-

f-Ønse h\y-Pohnkt¶-X-ßƒ°v

DZm-l-c-W-ß-fm-Wv.

\mj-W¬ ]m¿°p-Iƒ

(National Parks)
h\y-Po-hnkwc-£WtØmsSm∏w Hcp

taJ-e-bnse Ncn-{X-kvam-c-I-ßƒ,

{]IrXnhn`-h-ßƒ, `ua-k-hn-ti-j-X-

Iƒ F∂n-hIqSn kwc-£n°p∂Xn-

\mbn cq]o-I-cn-°-s∏-´-h-bmWv \mj-

W¬ ]m¿°p-Iƒ. CchnIpfw,

sske‚ vhmen, B\-ap-Sn-t®m-e, aXn-

sI-́ m≥tNme, ]mºm-Spw-tNme F∂n-

h-bmWv tIc-f-Ønse \ne-hn-ep≈

\mj-W¬ ]m¿°pIƒ.

IΩyq-Wn‰n dnk¿hp-Iƒ (Community Reserves)
s]mXp-P\ ]¶m-fn -Ø-tØmsS kwc-£n-°-s∏-Sp -∂ {]tZ-i-ß-fmWv

IΩyqWn‰n dnk¿hp-Iƒ. P\-hm-k-tI-{μ-ßƒ°n-S-bnse ]cn-ÿnXn{]m[m\y-

ta-dnb {]tZ-i-ß-fm-Wn-h. ae-∏pdw ˛ tImgn-t°mSv Pn√-I-fn-embn ÿnXn

sNøp∂ IS-ep≠n IΩyq-Wn‰n dnk¿hv CXn\v DZm-lc-W-am-Wv.

tZio-b˛ A¥¿tZ-iob Xe-ßfn¬ ssPh-ssh-hn-[y-kw-c-£-W-Øn-\mbn

{]h¿Øn-°p∂ \nc-h[n kwL-S-\-Ifpw \nbakwhn-[m-\-ßfpap≠v.

k¿°m¿  ssPh-k-º-∂-ta-J-e-Isf kwc-£n-X-{]-tZ-i-ß-fmbn {]Jym-]n®v

kwc-£n-°p-∂p.

Poh-Pme--ßsf Ah-bpsS kzm`m-hnI Bhm-k-hy-h-ÿ-Ifn¬Øs∂ kwc-

£n-°p∂ C≥kn-‰p I¨k¿th-j≥ (in-situ conservation) coXnbpw PohPme-

ßsf Ah-bpsS kzm`m-hnI Bhm-k-hy-h-ÿbv°v ]pdØv  kwc-£n-°p∂

FIvkn‰p I¨k¿th-j≥ (ex-situ conservation) coXnbpw \ne-hnep≠v.

CØcw kwc-£-W-kwhn-[m-\ß-ƒ°v Nne DZm-l-c-W-ßƒ ]cn-N-b-s∏-Sq.

 C≥kn-‰p I¨k¿th-j≥
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C≥kn‰p I¨k¿th-j≥

IΩyq-Wn‰n dnk¿hv

$ s]mXp-P-\-]-¶m-fn-Ø-

tØmsS kwc-£-Ww.

$

DZm: ................................

_tbm-kv^n-b¿

dnk¿hv

$

$

DZm: AK-kvXy-ae

h\y-Po-hn-k-t¶Xw

$Bhm-k-hy-h-ÿ-

IfpsS ]cn-c-£.

$

DZm: hb-\mSv

\mj-W¬ ]m¿°p-Iƒ

$

$

DZm: ................................

Nn{Xo-I-cWw 13.8

a\p-jy-hmk{]tZ-i-ß-fn¬ kwc-£n-°-s∏´phcp∂

hnkvXrXn Ipd™ ssPhsshhn-[y-ta-J-e-bmWv Imhp-

Iƒ. Pohn-X-km-l-N-cy-ß-fn¬ h∂ am‰-ß-fpsS `mK-

ambn Aaq-ey-ssP-h-k-º-Øm-bn-cp∂ Imhp-Iƒ ]eXpw

\mam-h-ti-j-am-bn. GXm\pw Imhp-Iƒ am{Xta C∂-h-

ti-jn-°p-∂p-≈q. {]tZ-isØ Pe-kw-c-£-W-Øn¬

Imhp-I-fpsS ]¶v \nkvXp-e-am-Wv.

Ct°m-f-Pn-°¬
tlm v́ kvt]m´p-Iƒ
(Ecological Hotspots)

Xt±-io-b-amb [mcmfw kv]ojo-

kp-Iƒ Dƒs°m-≈p-∂Xpw Bhm-

k-\mi`ojWn t\cn-Sp∂-Xp-amb

ssPh-ssh-hn-[y-ta-J-e-I-fmWv

Ch. AXoh ]cn-ÿnXn{]m[m-

\y-ap≈ ssPh-k-º∂ taJ-e-

bmWv Hmtcm tlm´vkvt]m´pw.

temI-Øm-I-am -\ -ap≈ ap -∏ -

Øn\mev tlm´vkvt]m´p-I-fn¬

aqs∂Æw C¥y-bnemWv. ]›n-

a-L-´w, hS-°p-Ing°≥ lnam-e-

bw, Ct¥m-˛ -_¿a taJe

F∂nhbm-W-h.

_tbm-kv^n-b¿ dnk¿hp-Iƒ (Biosphere Reserves)

Imhp-Iƒ (Sacred groves)

temIØnse {][m-\-s∏´ Bhm-k-hy-h-ÿ-I-sfbpw ssPh-ssh-hn-[y-sØbpw

P\n-X-I-t{kmX- p-I-sfbpw kwc-£n-°pI F∂ Dt±-iy-tØm-sS ÿm]n-°-

s∏-́ - hnim-e-amb `q{]tZiamWn-Xv. \oe-Kncn, AK-kvXy-ae F∂o _tbm-

kv̂ n-b¿ dnk¿hpIfn¬ tIc-f-Ønse {]tZ-i-ßƒIqSn Dƒs∏-́ n-cn-°p-∂p.

C≥kn‰p I¨k¿th-j-\p -ambn _‘-s∏´p \¬In-bn -cn -°p∂

Nn{Xo-I-cWw ]q¿Øn-bm-°q.
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IT @ School Edubuntu hn¬
School Resources se "h\y-Po-

hn-kw-c-£Ww' F∂ `mKw
ImWpI.

FIvkn‰p I¨k¿th-j≥

kpthm-fPn-°¬ Km¿U-\p-Iƒ

(Zoological gardens)

hyXykvX C\-ß-fn¬s∏´ P¥p-°sf {]tXy-I-ambn

]m¿∏n®v ]cn-]m-en-°p-Ibpw hwi-h¿[-\-hn-\p-th≠ kml-

N-cy-ßƒ Hcp-°p-Ibpw sNøp∂ kwc-£W tI{μ-ßfmWv

kpthm-f-Pn-°¬ Km¿U-\p-Iƒ. h\-ta-J-e-bn¬ hwi-\miw

kw -̀hn® Pohn-I-fpsS (Extinct in wild) kwc-£-W--tI{μw

IqSn-bmWv ChnSw. tIc-f-Øn¬ Xncp-h-\-¥-]pcw, Xriq¿

F∂n-hn-S-ß-fn¬ kpthm-f-Pn-°¬ Km¿U--\p-I-fp≠v.

s_m´m-Wn-°¬ Km¿U-\p-Iƒ

(Botanical gardens)

sshhn-[y-am¿∂ kv]ojo-kp-I-fn¬s∏´ A]q¿hhpw {][m-

\-s∏-´-Xp-amb kky-ßsf kwc-£n-°p∂ hnim-e-amb

Kth-jWtI{μ-ßfmWnh. H´p-an° kky-ßsfbpw Xncn-

®-dn-bm\pw Ah-sb-°p-dn®v IqSp-X¬ hnh-c-ßƒ Adn-

bm\pw s_m´m-Wn-°¬ Km¿U≥ kμ¿in-°p-∂-Xn-eqsS

\ap°v Ignbpw. Xncph\-¥-]pcw ]mtemSv Ph-l¿em¬

s\lvdp t{Sm∏n-°¬ s_m´m-Wn-°¬ Km¿U≥ B‚ v

dnk¿®v C≥Ãn‰yq´v (JNTBGRI), tImgnt°mSv Hf-h-Æ-

bnse ae-_m¿ s_m´m-Wn-°¬ Km¿U≥ (MBG) F∂nh

DZm-l-c-WßfmWv.

Po≥_m¶p-Iƒ (Gene Banks)

hnØp-Iƒ, _oP-ßƒ apX-em-bh tiJ-cn-°m\pw Zo¿L-

Im-e-tØ°p kwc-£n-°m-\pap≈ kwhn-[m-\-ß-fp≈

KthjWtI{μ-ß-fm-Wn-h. Bhiy-amb Ah-k-c-ß-fn¬

Ch D]-tbmKn®v Pohn-Isf ]p\xkrjvSn°m\pw Ignbpw.

Xncp -h-\-¥-]p-csØ cmPo-hvKm‘n sk‚¿ t^m¿

_tbmsSIvt\m-fPn (RGCB) CXn-s\mcpZm-l-cWamWv.

kqN-I-ßƒ

$ FIvkn‰p I¨k¿th-j≥ coXn-bpsS km[y-X-Iƒ

Fs¥√mw?

$ Po≥_m¶p-I-fpsS {]m[m-\ysa¥v?

KT
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WWF
(World Wide Fund for Nature)

ssPh-ssh-hn[ykwc-£-Ww, {]IrXnhn -̀

h-ß-fpsS Nqj-Whpw aen-\o-I-cWhpw XS-

b¬ XpS -ßn -b -h -bmWv WWF s‚

e£yßƒ. Cu kwL-S -\ -bp -sSbpw

Bÿm\w kzn‰vk¿e‚ v BWv.

IUCN
(International Union for
Conservation of Nature)

ssPh-ssh-hn[ykwc-£Ww

F∂ apJye£y-tØmsS

kzn‰vk¿e‚ v Bÿm-\-ambn

{]h¿Øn-°p∂ kzX{¥

kwL-S-\-bmWv IUCN .

]cn-ÿnXnkwc-£W {]h¿Ø-\-ßƒ cq]-s∏-Sp-Øm\pw GtIm-]n-∏n-°m\p-

ambn k¿°m¿Xe-Ønepw A√m-sXbpw \nc -h[n kwL-S -\ -Iƒ

{]h¿Øn°p∂p-≠v. tZiobXe-Ønepw A¥¿tZ-iobXe-Ønepw {]h¿Øn-

°p∂ Nne kwL-S-\-Isfbpw ÿm]-\-ß-sfbpw ]cn-N-b-s∏-Sq.

]cn-ÿnXnkwc-£-W-Øn-\mbn {]h¿Øn-°p∂ kwL-S-\-Ifpw ÿm]-\-

ßfpw \ΩpsS \m´n-ep-ap-≠t√m. Ah-sb-°p-dn®v At\z-jn-°q, hnh-c-ßƒ

tiJ-cn-°q.

$ hr£-ssØ-Iƒ \´p ]cn]m-en-°p-I.

$ h\-ß-sf°pdn-®pw ]cn-ÿn-Xn-sb-°p-

dn®pw ]c-am-h[n t\cn-́ -dn-bm≥ {ian-

°p-I. a\- n-em-°nb Adn-hp-Iƒ ]¶p-

hbv-°p-I.

$ ]cn-kcw ipNn-bmbn kq£n-°p-I.

$ t_m[-h¬°-cW ]cn-]m-Sn -I-fn¬

]¶m-fn-bm-hp-I.

$

$

]cn-ÿn-Xn

kwc-£n-°m≥

F\n-s°-s¥√mw

sNøm-\mhpw?
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ Bhmkhyh-ÿ-bnse Pohn-Isf Dƒs∏-SpØn t]mj-W-X-e-ßƒ

Nn{Xo-I-cn-°m≥ Ign-bp-∂p.

$ Pohn-Iƒ XΩn-ep≈ hnhn[ {]Xn-h¿Ø\ßƒ Bhm-k-hy-h-ÿ-

bpsS \ne-\n¬∏ns\ kzm[o-\n-°p-∂Xv Fß-s\-sb∂v hni-Zo-I-

cn-°m≥ Ign-bp-∂p.

$ ssPh-ssh-hn[yw F¥m-sW∂v hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ ssPh-ssh-hn[ytimj-W-Øns‚ Imc-Wßƒ Is≠Øn

]cnlmcßƒ \n¿tZ-in-°m≥ Ign-bp-∂p.

$ ssPh-ssh-hn[yw ]cn-c-£nt°≠-Xns‚ {]m[m\yw Xncn-®-dn-™v

kwc-£-W-{]-h¿Ø-\-ß-fn¬ G¿s∏-Sp-∂p.

hne-bn-cpØmw

1. kky-π-hIw ˛ P¥p-π-hIw ˛ a’yw ˛ ko¬ ˛ {kmhv

a. Cu BlmciywJ-e-bnse ZznXob D]-t`m-‡mhv F{Xm-asØ

t]mjWXe-Øn-emWv Dƒs∏-Sp-∂Xv?

b. aq∂mw t]mjWXe-Ønse Pohn c≠mw t]mjWXe-Øn¬

hc-Ø-°-hn[w BlmciywJe am‰n Fgp-Xp-I.

\ΩpsS h\-ßsf Adn-bm≥

tIc-f-Ønse h\w-̨ -h-\y-Pohn hIp-∏n\p

Iogn¬ ap∏-tXmfw tI{μ-ß-fn -embn

{]IrXn]T-\-Iym-ºp-Iƒ \SØn hcp-

∂p≠v. GI-Zn-\-̨ -{Xn-Zn\ Iymºp-I-fn-eqsS

km[m-c-W-K-Xn-bn¬ km[y-a-√mØ h\m-

¥c bm{X-I-fn¬  ]¶m-fn-bm-Im-\p≈ Ah-

kcw e`n-°p-∂p. kvIqfnse ]cn-ÿnXn

¢∫ns‚ B`n-ap-Jy-Øn¬ _‘-s∏´

ssh¬Uvsse^v hm¿U\v At]£

\¬In-bm¬ \nßƒ°pw Cu Iymºn¬

]s¶-Sp-°m≥ Ign-bpw. ImSns\ ASp-Ø-

dn-bm-\p≈ Cu Ah-kcw {]tbm-P-\-s∏-

Sp-Øp-a-t√m.

ssPh-k-º-Øp ]cn-c-£n-t°-≠Xpw hcpwXe-

ap-d-bv°mbn \ne-\n¿tØ-≠Xpw \ΩpsS IS-a-

bm-Wv. AXp  Xncn-®-dn™v {]h¿Øn-®n-s√-¶n¬

\ΩpsS \ne-\n¬∏pXs∂ Akm-[y-am-Ipw.
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2. NphsS \¬In-bn-cn-°p∂hbn¬ H‰-s∏-́ -Xp Is≠-Øp-I. AXn-\p≈

\ymbo-I-c-W-sa¥v?

a. Izm§, ae-_m¿ shcp-Iv, hc-bm-Sv, knwl-hm-e≥ Ipcßv

b. Cc-hn-Ip-fw, aXn-sI-́ m≥tNme, s]cn-bm¿, sske‚ vhmen

3. X∂n-´p≈ {]kvXm-h-\-Iƒ ]cn-tim-[n®v sX‰ps≠-¶n¬ Xncp-Øn-

sb-gp-Xp-I.

a. sdUv Um‰m _p°n¬ hwi-\miw kw -̀hn® Pohn-Iƒ Dƒs∏-

´n-cn-°p-∂p.

b. ssPh-ssh-hn-[y-kw-c-£Ww e£y-am°n {]h¿Øn-°p∂ Hcp

kwL-S-\-bmWv WWF.
c. Po≥_m¶pIƒ F∂nh C≥kn‰p I¨k¿th-j≥ coXn-bn¬

Dƒs∏-Sp-∂p.

XpS¿{]-h¿Ø\ßƒ

1. \nß-fpsS Np‰p-]m-Sp-ap≈ P¥pkky-Pmeßƒ Xncn-®-dn™v {]mtZ-

inI ssPhsshhn[y cPn-Ã¿ Xbm-dm-°pI.

2. ssPhsshhn[yhpambn _‘s-∏´v tiJ-cn® hnh-c-ßfpw Nn{X-

ßfpw Xbm-dm-°nb teJ-\-ßfpw Dƒs∏-SpØn kb≥kv tPW¬

Xbm-dm-°pI.

3. ssPhsshhn[ykwc-£-W-Øns‚ {]m[m\yw t_m[y-s∏-Sp-Øp∂

t]mÃ-dp-Iƒ \n¿an®v ¢mkn¬ {]Z¿in-∏n-°pI.



kky-ß-fnse {]Xyp¬∏m-Z-\-hp-ambn _‘-s∏´ Nn{X-ßƒ \nco-£n-

®-t√m.

hnØn¬\n∂p ]pXnb sNSn apf-bv°p-∂Xpw Ce-bn¬\n∂p ]pXnb

sNSn apf-bv°p-∂Xpw Htc {]Xyp¬∏m-Z\coXn-bmtWm? F¥p-sIm≠vv?

N¿®sNøq.

\nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬ Ipdn-°q.

]pXnb Xe-ap-dsb D¬∏m-Zn-∏n-°p-∂-Xn\v hyXy-kvX-amb {]Xyp¬∏m-

Z\ coXn-Iƒ {]Ir-Xn-bn-ep-≠v. Nne DZm-l-c-W-ßƒ NphsS \¬Inbn-

cn-°p-∂p. CØcw {]Xyp¬∏m-Z-\-co-Xn-I-sf-∏‰n IqSp-X¬ hnh-c-ßƒ

Is≠Øn imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.
_mIvSo-cnb ^wKkv ssl{U

Nn{Xw 14.1

apIp-f\w
amXrico-cØn¬\n∂p apIp-f-
ßƒ cq]-s∏-Sp-∂p. hf¿®-
sb-Øptºmƒ Ch ico -c -
Øn¬\n∂v th¿s]´v ]pXnb
Pohn-bm-Ip∂p.

tcWp-°ƒ
{]Xn-Iq-e-km-l-N-cy-ßsf AXn-Po-hn-
°m\pw A\p-Iq-e-km-l-N-cy-Øn¬
]pXnb Pohn-bmbn hf-cm\pw Ign-
bp∂ kq£va-tIm-i-ß-fmb tcWp-
°sf D¬∏m-Zn-∏n-°p∂ Assew-Kn-
I-{]-P-\-\-coXn.

Zznhn-`-P\w
\ne-hn-ep≈ Hcp tImiw hn`-Pn®v
c≠p-tIm-i-ß-fmbn amdp∂p. A\p-
Iqekml-N-cy -Øn¬ _mIvSo -cnb
t]mep≈ Pohn-I-fpsS Xzcn-X-K-Xn-bn-
ep≈ hwi-h¿[-\hv \S-°p-∂Xv
{][m-\-ambpw Cßs\-bm-Wv.
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]cm-K-W-Øn-\p-tijw

]cm-K-tcWp ]cm-K-W-ÿ-e-tØ°v am‰-s∏-Sp-∂- {]{In-b-bm-

Wt√m ]cm-K-Ww. ]cm-K-W-Øn-\p-tijw ]cm-K-tc-Wp-hn\v F¥p-

am-‰-amWv D≠m-hpI?

Nn{Xw \nco-£n-°q.

]qhv

_oP-kw-tbmKw

B¨enw-Km-hbhw s]¨enw-Km-hbhw

kky-ß-fnse ssewKn-I-{]-Xyp¬∏m-Z\ Ah-b-h-ß-fm-Wt√m

]q°ƒ.

]cn-k-c-Øp\n∂p e`y-amb ]q°ƒ tiJ-cn®v Hcp lm≥Uv

se≥kns‚ klm-btØmsS \nco-£n-°q. {]Xyp¬∏m-Z-\-{]-{In-

b-bn¬ ]¶p≈ `mK-ßƒ Xncn-®-dn™v, NphsS- \¬Inb Nn{Xo-

I-cWw ]q¿Øn-bm-°q.

]cm-KWØn-\p-apºv

]cm-K-W-Øn-\p-tijw ]cm-K-tc-Wp-hn¬\n∂v ]cm-K-\mfw

hfcp∂Xv Hcp eLp-]-co-£-W-Øn-eqsS \nco-£n-°mw.

\¬Inbncn-°p∂ Nn{Xo-I-c-W-Ønse kqN-\-bv°-\p-k-cn®v

]co£Ww Bkq-{XWw sNøq.

]co-£-Ww \n¿h-ln-°p-∂-Xn-t\m-sSm∏w imkv{X-]p-kvX-I-

Øn¬ ]co-£-W-°p-dn∏pw Xbm-dm-°Ww.

]cm-K-W-Øn-\p-tijw

Syq_v \yq¢n-bkv

P\-td-‰ohv \yq¢n-bkv

]cm-K-\mfw

]cm-K-tcWp

Afim-ibwP\n-Zfiv

]pw_oPw

Hmhyqƒ

X¥pIw

]cm-KWw P¥p-°ƒ°pw

kky-ßƒ°pw CS-bn-ep≈

ayqNz-en-k-Øn\v DZm-l-c-W-am-

Wv. c≠p-e-£-Øn-e-[nIw

P¥p-Pm-Xn-Iƒ ]cm-K-W-Øn\v

klm-bn--°p-∂p-≠v. CXn¬

Gsdbpw jUv]-Z-ß-fm-Wv.

]qhns‚ \ndhpw K‘-hp-sa-

√mw Chsb BI¿jn-°m-

\p≈ D]m-[n-I-fm-Wv. cm{Xn-

bn¬ hnS -cp∂ ]q°fn¬

Gsdbpw shfpØ \ndhpw

cq£-K -‘-hpap -≈-Xm -bXv

F¥p-sIm-≠m-sW∂v Duln-

°m-a-t√m. Pohn-I-sf-b-√msX

Im‰n-s\bpw sh≈-sØbpw

]cm-K-W-Øn-\m-{i-bn°p∂

kky-ß-fp-ap-≠v. ]qhn-s‚bpw

]cm-K-tc-Wp-hn-s‚bpw LS-

\bpw kz`m-hhpw ]cm-K-Im-cn-

°-\p-k-cn®v hyXym-k-s∏-´n-cn-

°pw. ]e kky-ßƒ°pw

H∂n-e-[nIw ]cm-K-Im-cn-Iƒ

D≠m-Im-sa-¶nepw Nne kky-

ßƒ Hcp {]tXyI P¥p-Pm-

Xnsb am{Xw ]cm-K-W-Øn-

\mbn B{i-bn-°p-∂-h-bmWv.

Cu P¥p-Pm-Xn-Iƒ C√m-Xm-Ip-

∂Xv kky-Øns‚ \ne-\n-¬∏n-

s\-bpw A]-I-S-Øn-em-°pw.

]cm-K-Whpw ]q°-fnse
sshhn-[yhpw

Nn{XoI-cWw 14.1

Nn{Xw 14.2
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]cn-k-c-Øv -e-̀ y-amb GsX-

¶nepw ]q°-fn¬\n∂v ]mI-

amb ]cmKnIƒ tiJ-cn -

°pI. DZm: en√n, ioa-s°m-

∂, sNº-c-Øn

]cm-KtcWp-°sf •mkv

ss…Unte°p hogvØp-I.

ct≠m aqt∂m Xp≈n ]©-

kmcemb\n Hgn®v Ih¿

•mkv sIm≠v aqSp-I.

aq∂v˛\mev aWn-°q-dn -\p -

tijw ssat{Im-kvtIm-∏n-

eqsS \nco-£n-°p-I.

L´w 1 L´w 2 L´w 3

]co-£-W-L-´-ßƒ

]cm-K-\mfØns‚ hf¿® \nco-£n-®-t√m. kky-ß-fnse _oPkwtbmKw kw_-

‘n®vv NphsS \¬Inb Ipdn∏pw Nn{Xhpw kqN-I-ß-fpsS ASn-ÿm-\-Øn¬

N¿®sNbvXv \nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬ Ipdn-°q.

]cm-K-W-ÿew

]cm-K-tcWp

Afim-ibw

Afiw

]cm-K-\mfn

Hmhyqƒ

]cm-K-tc-Wp-hn¬ P\-td-‰ohv \yq¢n-b-kv, Syq_v \yq¢n-

bkv F∂n-ßs\ c≠v \yq¢n-b-kp-I-fp-≠v. ]cm-K-Wÿ-

eØp ]Xn-°p∂ ]cm-K-tc-Wp-hn¬\n∂p cq]-s∏-Sp∂

]cm-K-\mfn Afim-i-b-Øn-\p-t\sc hf-cp-∂p. CtXm-

sSm∏w ]cm-K-tc-Wp-hnse \yq¢nb-kp-Ifpw ]cm-K-\m-

fn-bn-te°v {]th-in-°p-∂p. ]cm-K-\m-fn-bn¬ h®v P\-

td-‰ohv \yq¢n-bkv hn -̀Pn®v c≠p ]pw_o-P-ßƒ cq]-

s∏-Sp-∂p. F∂m¬ Syq_v \yq¢n-bkv inYn-eo-I-cn-®p-

t]m-Ip-∂p.

]cm-K-\m-fn-bn-eqsS Afim-i-b-Øn-se-Øp∂ ]pw_o-

P-ß-fn-sem∂v Afi-hp-ambn tbmPn®v kn‡m-fi-

ambn amdp-∂p. c≠m-asØ ]pw_oPw Afim-i-b-

Ønse t]mfm¿ \yq¢n-b-kpIfp-ambn (Polar nuclei)
tNcp∂p. AXn¬ \n∂mWv F≥tUmkvt]w

(Endosperm) cq]-s∏-Sp-∂Xv. kn‡mfiw hf¿∂v {`qW-

ambpw F≥tUmkvt]w {`qW-h-f¿®-bv°m-h-iy-amb

kw`r-Xm-lm-c-ambpw (Stored food) amdp-∂p.

Syq_v \yq¢n-bkv

P\-td-‰ohv
\yq¢n-bkv

t]mfm¿
\yq¢n-bkpIƒ

_oP-kw-tbmKw

Nn{XoI-cWw 14.2

Nn{Xw 14.3
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{]Xyp¬∏m-Z\w a\p-jy-\n¬

a\p-jy-\pƒs∏-sS-bp≈ Db¿∂ hn`mKw P¥p-°-fn¬ enwK-tIm-i-ßƒ D¬∏m-

Zn-∏n-°p-∂-Xn\v {]tXyIw Ah-bhhyh-ÿ cq]-s∏-´n-´p-≠v. a\p-jy-\nse

{]Xyp¬∏m-Z\hyh-ÿ-bpsS  Nn{Xo-I-cWhpw Ipdn∏pw hni-I-e\w sNbvXv

\nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬ Fgp-Xq.

_oP-hm-ln : hrj-W-ß-fn¬\n∂v ]pw_o-P-

ßsf aq{X-\m-fnbnseØn-°p-∂ Ipg¬.

t{]m-tÃ‰v {KŸn : _oP-ß-fpsS t]mj-W-

Øn\pw Ne-\-Øn\pw Bh-iy-amb LS-I-ßƒ

AS-ßnb {Zhw D¬∏m-Zn-∏n-°p-∂p.

enwKw : {]tXyIXcw t]in-Ifpw c‡- A-d-
Ifpw sIm≠v \n¿an-°-s∏´Xv. CXn-\p-≈nse
\mf-Øn-eqsS (aq{X-\mfn) aq{Xhpw ip¢hpw
]pd-sØ-Øp-∂p. ]pw_o-P-ßsf tbm\n-bn¬
\nt£-]n-°p-∂p.

hrj-Ww : hrj-W-k-©n-°p-≈n¬ ImW-s∏-

Sp-∂p. ]pw_o-P-ßfpw ]pcp-j-tlm¿tam-Wpw

D¬∏m-Zn-∏n-°p∂p.

]pcpj {]Xyp¬∏m-Z-\-hy-hÿ

kqN-I-ßƒ

$ ]pw_o-P-ßfpsS cq]-s∏-S¬.

$ {`qW-Øns‚ cq]-s∏-S¬.

$ F≥tUm-kvt]-ans‚ cq]-s∏-Sepw [¿ahpw.

\yq¢n-bkv

ssat‰m-tIm¨{Snb

DS¬ inc v

hm¬

]pw_oPw

]pw_o-P-ßƒ  (Sperms) Ne-\-ti-jn-bp-≈-h-bm-Wv. kq£va-tIm-i-ß-fm-sW-

¶nepw Ahbv°v inc v, DS¬, hm¬ F∂nßs\ Xcw-Xn-cn-°m-hp∂ `mK-ß-

fp≠v. hmep-]-tbm-Kn®mWv Ch Nen°p∂-Xv.

CXn-\m-h-iy-amb Du¿Pw \¬Ip-∂Xv DS-¬

`mKsØ ssat‰m-tIm¨{Unb-IfmWv. ]nXr-t{Im-

a-tkm-ap-I-f-S-ßnb \yq¢n-bkv inc- n¬ ImW-

s∏-Sp-∂p.

DZ-cm-i-b-Øn-\p- ]pd-Øv hrj-W-k-©n-I-fn-embn

ImW-s∏-Sp∂ Hcp tPmUn hrj-W-ß-fnemWvv

]pw_o-P-ßƒ cq]-s∏-Sp-∂-Xv. ]pcpj-ssewKnINn{Xw 14.4

Nn{XoI-cWw 14.3
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Afiw

Afi-tIm-i-w ]pw_o-P-tØ-°mƒ hepXmWv.

AWvUtImiØn\v Ne-\-ti-jn-bn-√. Afi-

Øns‚ tImi-kvX-c-Øn\v ]pdØmbn {]tXyI

kwc-£Wmh-cWßfpw ImW-s∏-Sp-∂p≠v.

Afi-hm-ln : Afi-sØ K¿`m-i-b-

Øn-te°v hln-°p∂p. _oP-kwtbmKw

\S-°p∂Xv Chn-sS-h-®m-Wv.

Afim-ibw : Afi-tIm-ihpw kv{Xo

tlm¿tamWpIfpw  D¬∏m-Zn-∏n-°p∂p.

K¿`m-i-bw : {`qWw hf¿® ]q¿Øo-I-

cn-°p∂ `mKw.

F≥tUm-sa-{Sn-bw : K¿`m-i-b`n-Øn-

bpsS Dƒ∏m-fn. CXn¬ {`qWw ]‰n-∏n-

Sn®p- h-f-cp∂p.

tbm\n : K¿`m-ibw ]pd-tØ°p Xpd-

°p∂ `mKw. ]pw_o-P-ßƒ Chn-sS-

bmWv \nt£-]n-°-s∏-Sp-∂-Xv.

kv{Xo{]Xyp¬∏m-Z-\-hy-hÿ

tlm¿tam-Wmb sStÃmÃo-tdm¨ (Testosterone) D¬∏m-Zn-∏n-°p-∂Xpw hrj-

W-ß-fm-Wv. ]pw_o-P-ß-fpsS D¬∏m-Z-\-Øn\v icocXm-]-\n-etb°mƒ Ipd™

Xm]\ne (35-˛36 Un{Kn sk¬jykv) klm-b-I-am-Wv. Cu Xm]-\ne \ne-

\n¿Øm≥ klm-bn-°p-∂Xv hrj-W-k-©n-IfmWv. t{]mtÃ‰v {KŸn Dƒs∏-

sS-bp≈ -{K-Ÿn-Iƒ- D¬∏m-Zn-∏n-°p∂ {kh-tØmsSm∏w ]pw_o-P-tIm-i-ßƒ

enwK-Øn-se-Øp-Ibpw ]pd-tØ°p {khn-°-s∏-Sp-Ibpw sNøp∂ {]{In-b-bmWv

ip¢-hn-k¿P-\w.

kqNIßƒ

$ ]pw_o-P-Øns‚ khn-ti-j-X-Iƒ.

$ hrj-W-ßfpsS ÿm\hpw _otPm-¬∏m-Z-\-hpw.

$ t{]mtÃ‰v{KŸnbpsS {]m[m\yw.

\yq¢n-bkv

tImi-kvXcw

_mlym-h-cWw

Nn{Xw 14.5

Nn{XoI-cWw 14.4
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_oP-kw-tbmKw \S-∂n-s√-¶n¬

F√m amkhpw Atfim¬∏m-Z-\-tØm-sSm∏w {`qW-h-f¿®bv°v

th≠ Xbm-sd-Sp-∏p-Ifpw K¿`m-i-b-Øn¬ kw`-hn-°p-∂p-≠v.

K¿`m-i-b-Øn-\p-≈nse F≥tUm-sa-{Snbw F∂ B¥-c-]m-

fnbpsS I\w Iq-Sp-Ibpw IqSp-X¬ c‡--tem-an-IIfpw {KŸn-

Ifpw cq]-s∏-Sp-Ibpw sNøpw. F∂m¬ _oP-kw-tbmKw \S-

∂n-s√-¶n¬ Cu aps∂mcp-°-ßƒ shdp-sX-bm-Ip-∂p. ]pXp-

Xmbn cq]-s∏´ Ie-Iƒ  \in-°p-Ibpw K¿`m-i-b-̀ n-Øn-bn¬

\n∂v AS¿∂p amdp-Ibpw sNøp-∂p. c‡-tØmSpw t«jva-

tØm-Sp-sam∏w Cu Ie-Iƒ tbm\n-bn-eqsS ]pd-¥-≈-s∏-Sp∂p.

Cu {]{In-b-bmWv B¿Ø-hw (Menstruation). CXv aq∂p apX¬

Ggp Znhkw -hsc \o≠p-\n-t∂-°mw.

B¿Øhw:

Hcp kzm`m-hnI {]{Inb

s]¨Ip-´n-I-fn¬ imco-cn-I-h-

f¿®-bp-sS `mK-am-bp-≠m-Ip∂

hfsc kzm`m-hn -I-amb Hcp

ssPh-{]-{In--bbmWv B¿Ø-hw.

]mc-º-cyw, Blm-c-io-e-ßƒ,

Btcm-Ky-ÿn-Xn, tlm¿tam¨

hyXn-bm-\-ßƒ F∂n--hbv°-\p-

k-cn®v B¿-Øhw t\c-tØ-bm-

hp -Itbm Xma-kn -°p -Itbm

sNømw. B¿Ø-h-Øn\v ap-t∂m-

Sn-bm-bn Nn-e-t∏mƒ sN-dn-b \-

Sp-th-Z-\-bpw A-Sn-h-b-‰n¬ th-Z-

\-bpw a\w-]n-c-́ -ep-sam-s° A\p-

`-h-s∏t´°mw. B¿Ø-h-N-{I-

Øns‚ ssZ¿Lyw F√mhcnepw

Htct]mse Bbn-cn°-Wsa-

∂n√. s]mXpsh 28 Znh-k-Øn-

sem-cn -°¬ Bh¿Øn-°p∂

B¿Ø-h-N{Iw B-Zy-sØ H-

t∂m c-t≠m h¿-jw {I-aw sX-

‰n-h-t∂-°mw. F∂m¬ XpS¿®-

bmbn {Ia-c-ln-X-am-hp-I-bm-sW-

¶n¬ sshZy-k-lmbw tXS-Ww.

B¿Ø-h-Im-e-ip-Nn-Xz-io-e-ßƒ

]men-t°-≠Xpw {][m-\-am-Wv.

45-˛50 hb-t msS B¿Ø-h-

N{Iw \ne-bv°p-∂p.

kqNIßƒ

$ AfitIm-i-Øns‚ khn-ti-j-X.

$ Afim-i-b-Øns‚ [¿aw.

a\p-jy-cnse enwK-tIm-i-ß-fpsS LS-\bpw [¿ahpw a\- n-

em-°n-b-t√m.

]pw_o-P-ß-fpsSbpw Afi-ß-fp-sSbpw khn-ti-j-X-I-ƒ Xmc-

X-ay-s∏-SpØn, NphsS X∂n-cn-°p∂ ]´nI DNn-X-ambn ]q¿Øn-

bm-°q.

DZ-cm -i-b-Ønse Hcp tPmUn Afim-ib-ß-fm-Wv

Afißsfbpw  kv{Xo-ssewKnI tlm¿tam-WpI-fmb

Cukv{S-P-≥,  s{]mP-Ã-tdm¨ F∂n-hsbbpw D¬∏m-Zn-∏n-

°p-∂Xv. Afim-i-b-Øn¬ h®v ]mI-am-Ip∂ Afiw

Afim-i-b-Øn\v ]pd -Øp -h -cp∂ {]{In -b -bmWv

Atfim¬k¿P\w (Ovulation). km[m-c-W-K-Xn-bn¬ amk-

Øn¬ Hcp Afi-amWv Cßs\ ]pd-sØ-Øp-∂-Xv.

khn-ti-jX ]pw_oPw Afiw

hep∏w

Ne-\-tijn

_mly-L-S\

Atfim¬k¿P\w

Nn{Xw 14.6

]´nI 14.1
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_oP-kw-tbmKw \S-∂m¬

Afim-i-b-Øn¬\n∂v D¬k¿Pn-°-s∏-Sp∂ Afiw  Afi-

hm-ln-bn-se-Øp-∂p.  AhnsS h®v ]pw_o-P-hp-ambn kwtbm-

Pn®v kn‡mfiw (Zygote) cq]-s∏-Sp-∂p. Cu {]{In-b-bmWv

_oPkwtbmKw (Fertilization). At\Iw ]pw_o-P-ßƒ Afi-

hm-ln-bn-se-Øn-t®-cp-sa-¶nepw HscÆw am{Xta Afi-hp-ambn

IqSn-t®-cp-I-bp≈q. H‰-t°m-i-amb kn‡mfiw ]n∂oSv hn -̀

P-\-Øn-eqsS \nc-h[n tImi-ß-fp≈ {`qW (Embryo) -ambn

amdp∂p. {`qWw K¿`m-i-b-Øn-se F≥tUm-sa-{Snbw

(Endometrium) F∂ Bh-c-W-tØmSp ]‰n-t®¿∂v hf-cp∂p.

Atfim¬k¿P\w apX¬ K¿`mi-b-Ønse {`qW-hf¿®bpsS XpS°w hsc-

bp≈ L -́ßƒ imkv{X-]p-kvX-I-Øn¬ v̂tfmNm¿´mbn Nn{Xo-I-cn-°q.

πmk‚

K¿`m-ibw

s]m°nƒs°mSn

Aav\n-tbm¨

Aav\n-tbm´nIv {Zhw

Atfim-¬k¿P\w

Afihm-ln-bn¬ h®v
]pw_o-P-hp-ambn IqSn-
t®-cp-∂p.

{`qWw K¿`m-i-b-Øn¬
]‰n-t®¿∂p hfcp∂p

XpS¿®-bmb tImihn`-P\w

πmk‚ (Placenta)

kn‡mfiw
cq]-s∏-Sp∂p

tlm¿tam-Wp-Iƒ

ico-c-Ønse A¥x-{km-hn-{K-Ÿn-

(Endocrine glands) I-fn¬  D¬∏m-

Zn-∏n°s∏-Sp-∂ cmk-h-kvXp-°-

fmWv tlm¿tam-Wp-Iƒ. hnhn[

Poh¬{]-h¿Ø-\-ßsf \nb-{¥n-

°p-Ibpw GtIm-]n-∏n-°p-Ibpw

sNøp-∂Xv tlm¿tam-Wp-I-fm-Wv.

AXn -\m¬ tlm¿tam -Wns‚

D¬∏m-Z-\-Ønse G‰-°p-d-®n-ep-

Iƒ Poh¬{]-h¿Ø-\-ßsf

KWy-ambn kzm[o-\n-°p-∂p.

Nn{Xo-I-cWw 14.6

Nn{XoI-cWw 14.5
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{`qWw F≥tUm-sa-{Sn-bØn¬ ]‰n-t®¿∂p- h-f-cp∂ `mK-amWv πmk‚ (Placenta). {`qW-I-e-

Ifpw K¿`m-i-b-I-e-Ifpw tN¿∂mWv πmk‚ cq]-s∏-Sp-∂-Xv. CXn¬\n∂p cq]-s∏-Sp∂

s]m°nƒs°m-Sn- hgn HmIvkn-P\pw t]mj-I-ßfpw K¿ -̀ÿ-in-ip-hns‚ ico-c-Øn-se-Øp-Ibpw

amen-\y-ßƒ \o°w-sN-ø-s∏-Sp-Ibpw sNøp-∂p. AΩ-bp-sSbpw Ip™n-s‚bpw c‡w ]c-kv]cw

IqSn-°-e-cmsXbp≈ ]Zm¿Y-hn-\n-a-b-Øn\v πmk‚ klm-bn-°p-∂p. hf¿®-bpsS {]mcw-̀ -L-

-́Øn¬ {`qW-tIm-ißfn¬\n∂p cq]-s∏-Sp∂ Aav\n-tbm¨ F∂ Bh-c-W-Øn-\-I-ØmWv

Ip™ns‚ hf¿® ]q¿Øn-bm-Ip-∂-Xv. Cu Bh-c-W-Øn-\p-≈nse Aav\n-tbm-́ nIv {Zhw K¿`ÿ

inip-hns‚ \n¿P-eo-I-cWw XS-bp-Ibpw £X-ß-fn¬\n∂v kwc-£n-°p-Ibpw sNøp-∂p.

NphsS \¬Inb ]´nI DNn-X-ambn ]q¿Øn-bm-°q.

a\p-jy-h-f¿®-bnse hnhn[ L -́ßƒ Nn{Xo-I-cn-®n-cn-°p-∂Xv \nco-£n-°q.

{]khw

\nßƒ GXp hf¿®m-L-́ -Øn-em-Wp-≈Xv? Np-hsS \¬Inb hnh-cWw hmbn®v \nßƒ

FØn-\n¬°p∂ hf¿®m-L-́ Øns‚ khn-ti-j-X-Iƒ a\- n-em-°q.

-̀ mKw [¿aw

F≥tUm-sa-{Snbw

K¿`m-ibw

πmk‚

s]m°nƒs°mSn

Aav\n-tbm¨

Nn{Xw 14.7

270˛280 Znh-kamWv a\p-jy-\nse icm-icn K¿ -̀Im-ew. Cu

Ime-b-f-hn-\p-≈n¬ K¿`m-i-b-Øn-\p-≈n¬ h®v {Iam-\p-K-X-am-

‰-ßfneqsS hf¿® ]q¿Øn-bm-°p∂ K¿`-ÿ-inip tbm\o-

\m-f-Øn-eqsS  ]pdØp hcp∂p. Cu {]{In-b-bmWv {]khw.

K¿ -̀ÿ-in-ip-hns‚ hf¿®bpw P\-\hpw k¶o¿W-amb {]{In-

b-I-fm-Wv. imco-cn-I-ambpw am\-kn-I-ambpw ]Iz-X-bm¿Pn®

kv{Xo°p am{Xta Cu am‰-ßsf Dƒs°m-≈m\pw Btcm-Ky-

ap≈ Ip™n\v P≥aw \¬Im\pw Ign-bq.

Nn{XoI-cWw 14.7

]´nI 14.2

ssiihw
(Infancy)

_meyw
(Childhood)

Iuamcw
(Adolescence)

{]mb-]q¿Øn
(Adulthood)

hm¿[Iyw
(Oldage)
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B¨Ip-´n-I-fn¬

hf¿® Xzcn-X-s∏-Sp-∂p.

ssewKn-Im-h-b-h-ßfpsS hf¿®

{ZpX-K-Xn-bn-em-Ip-∂p.

ico-c-Øns‚ hnhn[ `mK-ß-fn¬

(P\-t\-{μnb`m-Kw, I£w, apJw, amdv)

tcma-ßƒ hf-cp-∂p.

i_vZØn\v Kmw`ocyw IqSp∂p.

Xz°nse -{K-Ÿn-IfpsS {]h¿Ø\w

h¿[n-°p-∂p.

tXmsf√p-Iƒ°v hnImkw

kw`-hn-°p∂p.

ip¢hnk¿P\w B-cw-̀ n-°p-∂p.

s]¨Ip-´n-I-fn¬

hf¿® Xzcn-X-s∏-Sp-∂p.

ssewKn-Im-h-b-h-ßfpsS hf¿®

{ZpX-K-Xn-bn-em-Ip-∂p.

P\-t\-{μnb`mKØpw I£Ønepw

tcma-ßƒ hf-cp-∂p.

i_vZ-ku-Ip-amcyw IqSp-∂p.

Xz°nse -{K-Ÿn-IfpsS {]h¿Ø\w

h¿[n-°p-∂p, kvX\-h-f¿® D≠m-Ip-∂p.

CSp-s∏-√p-Iƒ°v hnImkw

kw`-hn-°p∂p.

B¿Ø-hw Bcw-̀ n-°p-∂p.

Iuam-c-L-́ -Ønse imco-cn-I-am-‰-ßƒ

Iuam-cw˛ khn-ti-j-X-I-fpsS Imew

Pohimkv{X-]-c-amb khn-ti-j-X-IfpsS Ime-amWv Iuam-cw. _meyØn¬\n∂p

]q¿W-h-f¿®-bn-te-°v thKØnep≈ am‰-ß-fpsS Ime-L-́ -w- IqSnbmWn-Xv. temIm-

tcmKy kwL-S-\-bpsS IW°p {]Imcw 11 apX¬ 19 hb p-h-sc-bmWv Iuam-c-Im-

ew (Adolescence). ]yqs_¿´n-bpsS (Puberty) Bcw`w apX¬ imco-cn-I-h-f¿®

]q¿W-am-Ip-∂-Xp-h-sc-bp≈ Ime-L-́ amWn-Xv. k¥m-t\m¬∏m-Z-\k÷-cmb hy‡n-

I-fmIp∂-Xns‚ `mK-ambn D≠m-Ip∂ imco-cnIam‰-ß-sf-bmWv ]yqs_¿´n F∂p-

]dbp∂-Xv. Hmtcm hy‡n-bnepw Iuamcw kzm`m-hn-I-hf¿®-bpsS `mK-amb imco-

cn-I-am-‰-ß-fn¬ XpSßp∂p. Xe-t®m-dns‚ hnIm-kw,  Db-c-Ønepw Xq°-Ønepw

s]s´-∂p-≠m-Ip∂ h¿[\hv, {KŸn-I-fpsS h¿[n® {]h¿Ø-\-£-aX F∂n-h-

sb√mw Cu L -́Øns‚ {]tXy-I-X-I-fm-Wv.

B¨Ip-́ n-Isf At]-£n®v s]¨Ip-́ n-I-fn¬ Iuam-c-L´ hf¿® thK-Øn¬ \S-

°p-∂p. imco-cn-I˛am\-knI am‰-ßsf \nb-{¥n-°p∂ Xe-t®m-dns‚ `mK-ßƒ

s]¨Ip-́ n-I-fn¬ thK-Øn¬ hf¿® {]m]n-°p∂p F∂-XmWv CXn\p Imc-Ww.

{ZpX-K-Xn-bn-ep≈ imco-cn-I-am-‰-ßƒs°m∏w Xo{h-amb am\-kn-I˛sshIm-cnI am‰-

ßfpw tN¿∂v Iuam-csØ khn-ti-j-amb Ime-L-́ -am-°n-am-‰p-∂p.

NphsS X∂n-cn-°p∂, Iuam-c-L-́ -Ønse apJy imco-cn-Iam‰-ßƒ kqNI--ß-fpsS

ASn-ÿm-\-Øn¬ hni-I-e\w sNbvXv \nß-fpsS \nK-a-\-ßƒ imkv{X-]p-kvX-I-

Øn¬ Fgp-Xq.
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`£Ww˛ Nne am¿K\n¿tZ-i-ßƒ

$ {]-̀ m-X-̀ -£Ww {][m-\-am-Wv, Xnc-°n-\n-S-bn¬ AsXm-gn-hm-

°-cp-Xv.

$ -i-cn-bmb ka-bØv icn-bmb Af-hn¬ `£Ww Ign-°pI.

$ ]g-ßfpw ]®-°-dn-Ifpw ]b¿h¿K-ßfpw Dƒs∏´ `£-W-

coXn Xnc-s™-Sp-°p-I.

$ hdp-ØXpw s]mcn-®Xpamb `£y-h-kvXp-°ƒ Ip-dbv°pI.

\yqU¬ln: C¥y-bnse Iuam-c-{]m-b-°m-cmb

s]¨Ip-́ n-I-fn¬ 56 iX-am\w t]¿°pw B¨Ip-́ n-

I-fn¬ 30 iX-am\w t]¿°pw Ccp-ºns‚ A`mhw

aqe-ap≈ Kpcp-X-c-amb A\o-anb tcmKw. CXp- X-S-bp-

∂-Xn\v 10 apX¬ 19 -hsc {]mb-ap≈ 13 tImSn Ip´n-

Iƒ°v Ab¨ Kpfn-I-Iƒ \¬Ip∂ ]≤Xn tI{μ

Btcm-Ky-hIp∏v Bcw-̀ n-®p.

Source: http://unicef.in/Whatwedo/33/Adolescents-Nutrition

$ Ab¨˛ t^mfn-Iv B-knUv Kpfn-I-Iƒ Ip´n-Iƒ°v hnX-cWw

sNøp-∂Xntebv°v \bn® kml-Ncyw F¥mWv?

$ Cu kml-N-cysØ adn-I-S-°p-∂-Xn\v ̀ £-W-{I-ao-I-c-W-Øn-

\p≈ ]s¶¥v?

$ Iuam-c-Ønse thK-Øn-ep≈ ico-c-h-f¿®-bv°m-h-iy-amb

t]mj-I-e-̀ yX Dd-∏p-h-cp-Øm≥ `£-W-co-Xn- Fßs\ {Iao-

I-cn-°Ww?

N¿®sNøq.

kqN-I-ßƒ

$ F¥mWv Iuam-c-Imew?

$ Iuamcw hy‡n-bpsS imco-cn-Ihpw am\-kn-I-hp-amb hf¿®-

sb kzm[o-\n-°p-∂-sX-ßs\?

$ s]¨Ip-́ n-I-fn¬ B¨Ip-́ n-I-sf-°mƒ thK-Øn¬ Iuam-c-

L´ hf¿®  \S°m≥ Imc-W-sa¥v?

$ Iuam-c-Im-esØ imco-cn-I-am-‰-ß-fn¬ D¬°-WvT-s∏-tS-≠-

Xpt≠m? F¥p-sIm≠v?

Iuam-chpw `£-Whpw

{ZpX-K-Xn-bn-ep≈ hf¿®bv°v icn-bmb t]mjWw Bh-iy-am-

Wv. t]mj-W-e-̀ yX Dd-∏p-h-cp-Øp∂ `£-W-io-e-amtWm \nßƒ

]n¥p-S-cp-∂Xv? NphsS \¬Inb ]{X-hm¿Ø {i≤n-°q.

A\o-anb ˛
Imc-W-ßfpw ]cn-lm-c-ßfpw

c‡-Ønse Nph∂ c‡m-Wp-

°-fpsS FÆ-Øn-ep≈ Ipdhp-

sImt≠m Nph∂ c‡m-Wp-°-

fnse h¿W-h-kvXp -hmb

lotam -t•m -_ns‚ Ipdhp

aqetam D≠m-Ip∂ Ah-ÿ-

bmWv A\o-anb. CXns‚

e£-W-amWv hnf¿®. A\o-

anb _m[n-®m¬ c‡-Øn\v

HmIvkn-Ps\ hln-°m-\p≈

tijn Ipd-bp-Ibpw £oWhpw

Xf¿®bpw A\p-̀ -h-s∏-Sp-Ibpw

sNøpw. Xe-t®m-dns‚ {]h¿-

Ø\-£-a-Xsb _m[n-°p-∂-

Xn-\m¬ Hm¿abpw GIm-{K-

Xbpw Ipd-bm\pw CXp Imc-

W-am-Ipw.

A\o-an-bbn-te°p \bn-°p∂

Imc-W-ß-fn¬ H∂mWv ico-

c-Ønse Ccp-ºns‚ A`m-hw.

Ccpºv AS-ßnb ̀ £y-h-kvXp-

°ƒ Ign-°p-∂Xv ioe-am-°n-

bm¬ Cu {]iv\w ]cn-l-cn-

°mw. s]s´∂p≈ ]cn-lm-c-

ambn Ab¨ Kpfn-I-Iƒ D]-

tbm-Kn-°m-sa-¶nepw ̀ £-W-{I-

ao-I-c-W-Øn-eqsS ico-c-Øn-\m-

h-iy-amb t]mj-I-ß-fpsS

e`yX Dd-∏p-h-cp-Øp-I-bmWv

th≠-Xv.
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Iuam-chpw

kuμ-cy-k-¶-¬∏hpw

am[y-a-ßfpw a‰pw hmWn-Py-

Xm¬∏-cy-tØmsS krjvSn-

°p∂ \mb-I-˛-\m-bn-Im-k-

¶¬∏-ßƒ Iuam-c -°msc

thK-Øn¬ kzm[o-\n-°pw.

kz¥w ico-c -sØ-°p-dn®v

AXoh -t_m-[-ap≈hcm-Ip∂

Ime-L-́ -amWv Iuam-cw. ]pdw-

tam-Sn-bmWv hy‡n-Xzw F∂v

sX‰n-≤-cn®v Ir{Xna kuμcy

h¿[I hkvXp-°ƒ D]-tbm-

Kn -°p-∂Xpw Blm-c -{I-a -

Øn¬ am‰w hcp-Øp-∂Xpw

hymbm-a-ap-d-Iƒ Aim-kv{Xo-b-

ambn ]n¥p-S-cp-∂Xpw Kpcp-X-

c-amb Btcm-Ky-{]-iv\-ßƒ

D≠m-°mw. icocw saen-bm-

\mbn `£Ww Ign-°m-Xn-cn-

°p-∂-Xp-aq-ew `£-W-tØmSv

hnc-‡n-bp-≠m-Ip∂ At\m-

sd -I vknb (Anorexia)

t]mep≈ tcmKm-h-ÿ-Iƒ

CXn-\p-Zm-l-c-Wam-Wv.

$ ]©-km-c, D∏v  F∂nh anX-ambn D]-tbm-Kn-°pI.

$ Ip∏n∏m\o-b-ßƒ, ]m°-‰v ̀ £-W-ßƒ, ̂ mÃv ̂ pUv F∂nh

ioeam-°m-Xn-cn-°pI.

$ tNm°-te-‰v, a[p-c-]-e-lm-c-ßƒ, sFkv{Iow F∂nh Btcm-

KyØn\v KpW-I-c-a-s√∂v Hm¿°p-I.

$ Blm-ckm[-\-ß-tfm-Sp≈ AanX CjvSm-\n-jvS-ßfpw \n_-

‘-\-Ifpw Btcm-KysØ {]Xn-Iq-e-ambn _m[n-°p-sa∂p

Xncn-®-dn-bpI.

$ Hmtcm ImeØpw \m´nep≠m-Ip∂ Ce-°-dn-Ifpw ]g-h¿K-

ßfpw D]-tbmKn°m≥ ioen-°p-I.

Iuam-cw˛ sh√p-hn-fn-I-fpsS Imew

IuamcImeØv tlm¿tam¨ D¬∏m-Z-\-Øn-epw Xe-t®m-dns‚

hnIm-k-Øn-epw D≠m-hp∂ NSp-e-amb am‰-ßƒ am\-kn-I-̨ -

ssh-Im-cnI {]£p-_v[-Xbv°p Imc-W-am-Ipw. Ip´n F∂ \ne-

bn¬ e`n-®n-cp∂ ]cn-K-W-\bpw kzmX-{¥yhpw \jvS-am-hp-

Ibpw F∂m¬ apXn¿∂ hy‡n-bmbn AwKo-I-cn-°-s∏-Sm-Xn-

cn-°p-Ibpw sNøp-∂Xv kaq-l-Ønse Xs‚ ÿm\-sØ-°p-

dn®v Bi-b-°p-g∏w D≠m-°pw. hy‡n-Xz-sØ-°p-dn®v hy‡-

amb [mcW cq]-s∏-Sm-ØXpw Xocp-am-\-ß-fnse ]Iz-X-°p-d-

hpw-aqew A\p-I-c-W-{`-aw, NoØ-Iq-´p-sI-´v, Zp»o-e-ßƒ,

samss_¬-̨ -C‚¿s\‰v Zpcp-]-tbmKw F∂n-ßs\ ]e kzm[o-

\-Øn\pw ASn-a-s∏-́ pt]m-Im≥ km[yX-bp-≠v. Cu sh√p-hn-

fn-Isf AXn-Po-hn-°p-∂-Xn-s\m∏w Nqj-W-ßƒ°pw {]tem-

-̀\-ßƒ°pw hnt[-b-cm-Im-Xn-cn-°p-Ibpw thWw. sX‰mb Dt±-

iy-tØmsS kao-]n°p∂-h¿ Bcm-bn-cp-∂mepw Dd® i_vZ-

Øn¬ 'NO' F∂p ]d-bm-\p-≈ \nß-fpsS B¿Phw A]-I-

S-ß-fn¬\n∂p c£-tb-Ipw.
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ASn-a-s∏-Sp-Øp∂ ioe-ßƒ

Nn{Xo-I-cWw {i≤n-®-t√m.

AXnkml-kn-I-Xbpw samss_¬t^m¨, Iºyq-´¿ XpS-ßn-b-h-

bpsS Zpcp-]-tbm-Khpw A]-I-S-Ic-amb Zp»o-e-ßƒ Xs∂-bt√?

CXp-t]mse Iuam-c-°m¿ A`n-ap-Jo-I-cn-°p∂ a‰p {]iv\-ßƒ Fs¥-

√m-amWv?

CØcw {]iv\-ßsf Fßs\ adn-I-S°mw?

N¿®sNøq.

\nt°m-´n≥, s_≥ko≥ F∂n-

ßs\ Ggm-bn-c-Øn-e-[nIw cmk-

h-kvXp-°ƒ ]pI-bn-e-bn-ep-≠v. Ch-

bn¬ Fgp -]tXmfw cmk-h-

kvXp°ƒ Im≥k-dn\v Imc-W-am-Ip-

∂p. ]pI-hen c‡-°pg-ep-I-fpsS

hymkw Ipd-bv°p∂Xn-\m¬ ico-

c-I-e-I-fn¬ HmIvkn-P≥ FØp-∂-

Xn\v XS- -ap-≠m-°p-∂p. hmbnepw

izmk-tIm-i-Ønepw sXm≠-bnepw

A∂-\m -f -Øn -e p - a p -≠mIp∂

Im≥k-dns‚ {][m-\-Im-cWhpw

]pI-h-en-bpw ]pI-bne D¬∏-∂-ß-

fpsS D]-tbm-K-hpam-Wv. ]pI-hen,

aZy-]m-\w, ab-°p-a-cp-∂p-]-tbm-Kw

F∂nh krjvSn-°p∂ Btcm-Ky,

kmaq-lnI-{]-iv\-ß-sf-°p-dn®v hnh-

c-ti-J-cWw \SØn imkv{X-]p-

kvX-I-Øn¬ Fgp-Xq.

\mi-Øn-te-°p≈ hgn

]pI-hen aqew temI-sa-
ºmSpw Hmtcm h¿jhpw

acn°p-∂Xv Bdv Zi-e£w
a\pjy¿!

ab-°p-a-cp-∂p-]-tbmKw hgn

temIØv {]Xn-h¿jw acn°p-∂Xv

c≠pe£w t]¿!

temIØv  aZy-]m\w aqew
{]Xn-h¿jw \jvSs∏-Sp∂Xv 3.3
Zi-e£w a\p-jy-Po-h-\p-Iƒ!

hm¿Øm-X-e-s°-´p-Iƒ {i≤n-®-t√m.

IuXp-I-Ømtem Iq´p-Im-cpsS kzm[o-\-Ømtem Hcn-°¬

D]-tbm-Kn-®m¬ Adn-bmsX ASn-a-s∏-́ p-t]m-hp-Ibpw ]n∂oSv

B{K-ln-®mepw c£-s∏-Sm≥ Ign-bm-Ø-hÆw am\-kn-I-

ambn \sΩ Iogv-s∏-Sp-Øp-Ibpw sNøp-∂-h-bmWv Cu Zp»o-

e-ßƒ.

kvIqƒ sl¬Øv ¢∫ns‚ B`n-ap-Jy-Øn¬ Zp»o-e-

ßƒs°-Xn-cmb Hcp t_m[-h¬°-cW ]cn-]mSn Gs‰-

SpØv \S-∏n-em-°q.

Iºyq-́ dns‚

ap∂n-en-cp-∂m¬ as‰√mw

ad-°pw. ]T-\-Øn¬

{i≤ ]Xn-∏n-°mt\ Ign--

bp∂n√.

FSp-Øp-Nm´w IqSp-X-em-

Wv. AXv A]-ISw hcp-

Øn-h-bv°ps-a∂v F√m-

hcpw ]d-bp-∂p. ]t£,

Rm≥ kml-kn-IX CjvS-

s∏-Sp-∂p.

Nn{XoI-cWw 14.8
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X°ka-bØv Dd®
i_vZØn¬ 'NO' F∂p
]d-bm≥ ioen-®m¬ ]e
A]-I-S-ßfpw \ap°v Hgn-

hm-°m≥ Ign-bpw.

Dd-® {]Xn-I-cWØns‚ {]m[m\yw

CØcw kuI-cy-ßƒ  hnZym-e-b-ßfn¬ e`yam-tWm?

GsX√mw Xc-Øn¬ Cu kuI-cy-ßƒ {]tbm-P-\-s∏SpØmw?

N¿®sNøq.

$ Cu {]kvXm-h-\-tbmSv \nßƒ Fßs\ {]Xn-I-cn-°p∂p?

$ GsX-√m-amWv CØcw kμ¿ -̀ßƒ?

$ Pohn-X-Øn¬ CØcw kμ¿`-ßƒ D≠m-bm¬ \nßƒ

Fßs\ {]Xn-I-cn°pw?

N¿®sNøq.

Nn{XoI-cWw 14.9

t\gvkns‚ tkh\w sl¬Øv ¢∫v

Iu¨k-edpsS tkh\wsaUn-°¬ Iymºv

klm-b-l-kvX-ßƒ
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CØcw ]cn-]m-Sn-Iƒ \nß-fpsS kvIqfnepw kwL-Sn-∏n-

°mat√m.

CØ-c-samcp ¢mkn¬ N¿®sNø-s∏-tS≠ hnj-b-ßƒ

Fs¥-√m-am-bn-cn-°Ww?

\nß-fpsS \n¿tZ-i-ßƒ ]´n-I-s∏-Sp-Øq.

$

$

\nß-fpsS kwi-b-ßƒ tNmZy-s∏-´n-bn-epƒs∏-SpØn

¢mkv \bn-°p∂h¿°v \¬IpI. AXv ¢mkv IqSp-X¬

D]-Im-c-{]-Z-am-Im≥ klm-b-I-am-hpw.

]cn-]m-Sn-bpsS dnt∏m¿´v imkv{X-]p-kvX-I-Øn¬ Fgp-

Xm\pw {i≤n-°-Ww.

Iuam-cw˛ km[y-X-I-fpsS Imew

sh√p-hn-fn-Isf AXn-Po-hn®v \√ hy‡n-I-fmbn apt∂-

dm\p≈ \nc-h[n km[y-X-Iƒ \ap-°p- Np-‰p-ap-≠v. C∂ns‚

km[y-X-Iƒ t_m[-]q¿hw {]tbm-P-\-s∏-Sp-Øn-bm¬

sa®-s∏´ \msf-Iƒ krjvSn-°m-\m-Ipw.

Bflm`n-am\w BZ¿iw

kulr-Z-ßƒ

Xocp-am-\-ßƒ

{]Xo-£-Iƒ

sl¬Øv ¢∫v

BtcmKy t_m[-h¬°-cW ¢mkv

IuamcIme Btcm-Ky-{]-iv\-ßƒ

Ah-Xm-c-I˛ tUm. {]nbw-hZ

thZn˛ kvIqƒ HmUn-t‰m-dnbw

Gh¿°pw kzmKXw

hy‡nXzhnImk°f-cn-Iƒ

hy‡n-hn-Im-k-Øn\pX-Ip∂ \nc-

h[n km[y-X-Iƒ \ap-°p- Np-‰p-ap-≠v.

kz¥w Ign-hp-Iƒ ]cn-t]m-jn-∏n-

°m\pw tkh\k∂-≤-X, t\Xr-]m-

S-hw, A®-S°w XpS-ßnb \√ ioe-

ßƒ B¿Pn-°m\pw \sΩ klm-bn-

°p∂ kvIqfn-\IØpw ]pd-Øp-ap≈

kwL-SnX{ia-ß-fn¬ ]¶m-fn-bm-Iq.

a‰p -≈-h-cn¬ aXn -∏p -≠m-°p∂

hy‡n-Xz-ß-fmbn hf-cq.
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ kky-ß-fnse ssewKn-I-{]-Xyp¬∏m-Z-\-Øns‚ hnhn[ L -́ßƒ

Xncn-®-dn™v hnh-cn-°m≥ Ign-bp-∂p.

$ a\p-jy-\nse {]Xyp¬∏m-Z\ Ah-b-h-ßfpsS `mK-ßƒ Xncn-®-

dn™v [¿aw hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ IuamcL-́ -Ønse am‰-ß-fpsS ImcWw hni-Zo-I-cn-°m\pw Bi-

¶-Iƒ C√msX CS-]-g-Im\pw Ign-bp-∂p.

$ t]mj-Im-lm-c-Øns‚ {]m[m\yw Xncn-®-dn™v icn-bmb `£-W-

io-e-ßƒ A\p-h¿Øn-°m≥ Ign-bp-∂p.

$ Zp»o-e-ß-fpsS {]Xym-Lm-X-ßƒ hni-Zo-I-cn-°m\pw \√ ioe-ßƒ

]n¥p-S-cm\pw Ign-bp-∂p.

$ Iuam-c--L-́ -Ønse Btcm-Ky˛am\-knI{]iv\-ßƒ XcWw sNøp-

∂-Xn-\p≈ hnhn[ km[y-X-Iƒ {]tbm-P-\-s∏-Sp-Øm≥ Ign-bp-∂p.

hne-bn-cpØmw

1. Xmsg∏-d-bp-∂-h-bn¬ kky-ß-fnse _oP-kw-tbm-K-Øn-\p-tijw

\S-°p∂ {]h¿Ø\w GXmWv?

A. ]cm-K-\mfw hf-cp∂p.

B. Afim-i-b-Øn¬ Afiw D≠m-Ip∂p.

C. Hmhyqƒ hnØv BIp∂p.

D. ]pw_o-P-ßƒ cq]wsIm≈p-∂p.

2. AΩ-bp-sSbpw K¿ -̀ÿ-in-ip-hn-s‚bpw c‡w IqSn-°-e-cm-sX-bp≈

]Zm¿Y-hn-\n-a-b-Øn\v klm-bn-°p∂ `mKw GXmWv?

A.- F≥tUm-sa-{Snbw  B. K¿`m-ibw C. πmk‚  D. Aav\n-tbm¨

3. kky-ß-fnse ]cm-K-W-Øn-\p-tijw \S-°p∂ {]h¿Ø-\-ßƒ

{Ia-s∏-Sp-Øn-sb-gp-Xp-I.

$ {`qWw cq]-s∏-Sp-∂p.

$ ]cm-K\mfw hf-cp-∂p.

$ _oP-kw-tbmKw \S-°p-∂p.

$ ]pw_o-P-ßƒ cq]-s∏-Sp-∂p.

$ kn‡m-fiw cq]-s∏-Sp-∂p.

$ P\-td-‰ohv \yq¢n-bkv hn -̀Pn-°p-∂p.

4. Blm-ckm[-\-ß-tfm-Sp≈ AanX CjvSm-\n-jvS-ßfpw \n_-‘-

\-Ifpw Btcm-KysØ {]Xn-Iq-e-ambn _m[n-°p-∂p. Cu {]kvXm-

h\ hne-bn-cp-Øp-I.
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5. "Btcm-Ky-Øn\v hy‡n-ip-NnXzw t]mse {][m-\-amWv Krl-ip-Nn-

Xzhpw kmaq-lnI-ip-Nn-Xzhpw'. Btcm-Ky-¢mkv \bn® tUmIvS-dpsS

Cu A`n-{]m-b-tØmSv \nßƒ tbmPn-°p-∂pt≠m? F¥p-sIm≠v?

6. "Iuamcw sh√p-hn--fn-Iƒ \nd-™-XmWv; km[y-X-Ifpw'.

a) Iuam-c-°m¿ A`n-ap-JoI-cn°p∂ sh√p-hnfnIƒ Fs¥√m-amWv?

b) Cu sh√p-hn-fn-Iƒ AXn-Po-hn-°m≥ \nß-fpsS \n¿tZ-i-ßƒ

Fs¥-√m-amWv?

7. "elcn D]-tbmKw ioe-am-°m≥ Ffp-∏-am-Wv. ]t£, el-cn-ap‡n

B{K-ln-®mepw Ffp-∏-am-In√'.

a) el-cn-h-kvXp-°-tfmSv \ΩpsS kao-]\w Fß-s\-bm-bn-cn-°Ww?

b) el-cn-h-kvXp-°-fpsS Zqjy-̂ -e-ßƒ Fs¥√m-amWv?

XpS¿{]-h¿Ø\ßƒ

1. Nqj-W-ß-fn¬\n∂pw Ip´n-Isf kwc-£n-°m≥ \nehn-ep≈ \nb-a-

]-c-amb klmbkwhn-[m-\-ßsf-°p-dn®v Hcp t_m[-h¬°-cW ]cn-

]mSn kwL-Sn-∏n-°p-I.

2. Poh-im-kv{X-]-c-amb  B¨˛s]¨ hyXym-k-ßƒ Xe-ap-d-I-fpsS

XpS¿®bv°v Bh-iy-am-Wv. F∂m¬ kmaq-ln-I-amb B -̨̈ -s]¨

hnth-N\w Bh-iy-amtWm? Cu hnj-b-Øn¬ Hcp kwhmZw kwL-

Sn-∏n-°q.
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Nn{X-Øn¬ ImWp-∂Xv hnhn-[-Xcw emb-\n-I-fmWv. emb-\n-Iƒ D]-tbm-Kn-°p∂

\nc-h[n kμ¿ -̀ßƒ D≠-t√m. Nne emb-\n-Iƒ ]´n-I-bn¬ \¬In-bn-cn-°p-∂p.

Ch-bnse eo\w, embIw F∂nh GsX√mw Ah-ÿ-I-fn-em-sW∂v Xncn-®-dn™v

]´nI ]q¿Øn-bm-°q.

emb\n˛LS-I-ßƒ
eo\-Øns‚ emb-I-Øns‚ emb-\n-bpsS

Ahÿ Ahÿ Ahÿ

]n®f Jcw Jcw .........................

(kn¶v + sNºv)

D∏pemb\n ......................... ......................... {ZmhIw

(D∏v + Pew)

tkmU-sh≈w hmXIw ......................... .........................

(Im¿_¨ ssUHmIvsskUv + Pew)

B¬°tlmfpw Pehpw tN¿∂ an{inXw {ZmhIw ......................... .........................

]´nI 15.1
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emb-\n-bpsS Ah-ÿbpw emb-I-Øns‚ Ah-ÿbpw XΩn¬ Fs¥-

¶nepw _‘-apt≠m? an°-hmdpw emb-\n-I-fn¬, emb-I-Øns‚ `uXn-Im-

hÿ Xs∂-bm-bn-cn°pw emb-\n-bpsSbpw `uXn-Im-h-ÿ.

Hcp emb-\n-bnse LS-I-ß-fn¬ embIw, eo\w F∂nh GXm-sW∂v

Xocp-am-\n-°p-∂Xv F{]-Im-c-amWv?

km[m-c-W-bmbn Ipd™ Af-hn-ep≈ LSIw eo\-ambpw IqSnb Af-hn-

ep≈ LSIw emb-I-ambpw IW-°m-°-s∏-Sp-∂p. Peob emb-\n-I-fn¬

GXv Af-hn-em-bmepw Pew Xs∂-bmWv emb-Iw.

emb-\n-I-fpsS Nne khn-ti-j-X-Iƒ ]cn-tim-[n-°mw.

emb-\n-bpsS KmVX (Concentration of solution)
Xmsg sImSp-Ø {]h¿Ø\w sNbvXp t\m°mw.

c≠p •mkp-I-fn¬ Htc Af-hn¬ Pew FSp-°p-I.

H∂m-a-tØ-Xn¬ Ht∂m ct≠m Xcn s]m´mkyw

s]¿amw-K-t\‰v  CSp-I. \mtem At©m Xcn-Iƒ c≠m-

asØ •mknepw CSpI.

c≠p •mkp-I-fn-sebpw emb-\n-I-fnse \nd-hy-Xymkw

\nco-£n-°p-I.

c≠p emb-\n-Ifpw XΩn¬, \nd-Øn¬ hyXym-k-s∏-

Sm≥ F¥mWv ImcWw?

eo\-Øns‚ Afhv IqSp-X-ep≈ emb-\n°v KmVX

IqSp-X-em-sW∂p ]d-bmw.

Hcp \n›nX Afhv emb-\n-bn¬ ebn®p tN¿∂

eo\-Øns‚ Af-hmWv emb-\n-bpsS KmV-X. Hcp

emb-\n-bn¬ eo\-Øns‚ Afhv Ipd-hm-sW-¶n¬

AXv t\¿Ø emb-\nbpw IqSp-X-em-sW-¶n¬ KmV-

em-b\nbpamWv.

]qcnXemb\n (Saturated Solution)

hyXykvX ]Zm¿Y-ßƒ Htc emb-I-Øn¬ ebn-°p-

∂Xv Htc Af-hn-emtWm? Hcp {]h¿-Ø\w sNbvXp-

t\m-°mw.

c≠p _o°-dp-I-fn¬ 50 mL hoXw Pew FSp-°p-I.

100 {Kmw hoXw s]mSn® D∏pw (tkmUnbw t¢mssdUv)

Atam-Wnbw t¢mssdUpw FSp-°pI. Hcp _o°-dnse

Pe-Øn¬ D∏v Iptd -s»-bmbn ebn -∏n -°p -I.

{]h¿Ø\w XpScpI.  D∏v ho≠pw ebn-°mØ

Ahÿ kwPm-X-amhp∂p.  ]camh[n eo\w

ebn®ptN¿∂ CØcw emb-\n-bmWv ]qcn-X-em-b\n.

KmVX {]kvXm-hn-°mw

Hcp emb-\n-bpsS KmVX {]kvXm-hn-

°m≥ ]e Af-hp-Ifpw D]-tbm-Kn®phcp-

∂p-≠v.

amkv s]¿sk-t‚Pv (Mass percentage)

emb-\n-bn¬ ebn®ptN¿∂ eo\-Øns‚

Afhv iX-am-\-Øn¬ {]kvXm-hn-°p∂

coXnbm-Wn-Xv. AXmbXv \qdv {Kmw emb-

\n-bn¬ F{X {Kmw eo\w AS-ßn-bn-cn-

°p-∂p-sh∂v {]kvXm-hn-°p-∂p.

amkv s]¿sk-t‚Pv =

]m¿Svkv s]¿ aney¨ (ppm)

Hcp \n›nX amkv emb-\nsb Zie£w

(Hcp ane-y¨) `mK-ß-fm -°n -bm¬

AXn¬ F{X `mK-amWv eo\w F∂p

kqNn-∏n-°p∂ Af-hmWv ]m¿Svkv s]¿

aney¨. hfsc Ipd™ Af-hn-e-S-ßn-

bn-cn -°p∂ eo\-Øns‚ km∂n-[yw

{]kvXm-hn-°m-\mWv km[m-cW ppm
D]tbm-Kn-°p-∂-Xv. DZmlcWØn\v

IpSn-sh-≈-Øn¬ A\p-h-Z-\o-b-amb

t¢mdns‚ Afhv 4 ppm BWv.

emb-\n-bpsS KmVX kqNn-∏n-°m-\p≈

a‰p Nne tXmXp -I -fmWv thmfyw

s]¿sk-t‚-Pv (Volume percentage),
samfm -cn -‰n (Molarity), samfm -en -‰n

(Molality), t\m¿am-en‰n (Normality)
apXem-b-h.
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Hcp \n›nX Xm]-\n-e-bn¬ ]c-am-h[n eo\w ebn®ptN¿∂m¬ In´p∂

emb-\n-bmWv ]qcn-X-em-b-\n.

]qcn-X-em-b\n D≠m-Ip-∂-Xn-\p-ap-ºp≈ Ah-ÿ-bn¬ emb-\nsb

A]qcnX emb\n F∂p hnfn-°p∂p. A]q-cn-X-em-b-\n°v ho≠pw

eo\sØ ebn-∏n-°m≥ Ign-bpw.

]m{X-Øn¬ _m°n-bmb Idn-bp-∏ns‚ Afhv IW-°m-°p-IbmsW-¶n¬

D-∏ns‚ ]qcnXemb\n Xøm-dm-°m≥ th≠n h∂ D-∏ns‚  Afhv

Is≠Øm-a-t√m.

c≠m-asØ _o°-dn-te°v A¬∏m¬∏-ambn Atam-Wnbw t¢mssdUvv

tN¿Øv Cf-°n-s°m≠v ta¬∏-d™ ]co-£Ww Bh¿Øn-°p-I. Atam-

Wnbw t¢mssdUns‚ ]qcn-X-em-b\n Xbm-dm-°m-at√m?

CXn-\p -th≠nh∂ Atam-Wnbw t¢mssdUns‚ Afhv D-∏n-t\-°mƒ

IqSp-Xtem Ipdthm? Is≠-Øq.

Htc kml-N-cy-Øn¬ Htc emb-I-Ønse ]qcn-X-em-b\n Xbm-dm-°m≥

th≠n h∂ D∏n-s‚bpw Atam-Wnbw t¢mssdUns‚bpw Afhv hyXy-

kvX-am-sW∂p t_m[y-ambnt√.

Hcp \n›nX Xm]-\n-e-bn¬ 100 {Kmw emb-IsØ ]qcn-X-am-°m≥ Bh-

iy-amb eo\-Øns‚ {Kman-ep≈ Af-hmWv B eo\-Øns‚ tebXzw

(Solubility).

AXn]q-cnX emb\n (Supersaturated solution)

t\ctØ Xbm-dm-°nb ]qcnXemb-\n-I-fn¬ ho≠pw AtX eo\-ßƒ

IqSp-X-embn ebn-∏n-°m-≥ Ignbptam?

$ Xm]-\ne hyXym-k-s∏-Sp-tºmƒ ebn®ptNcp∂ eo\-Øns‚ Afhv

hyXym-k-s∏-Sptam?

D-∏ns‚ ]qcn-X-em-b\nbn¬ A¬∏w IqSn D∏v tN¿Øp NqSm°nt\m°q.

F¥mWv kw`-hn -°p -∂Xv?  ebn -°p -∂pt≠m? Atam -Wnbw

t¢mssdUns‚ ]qcnXemb-\n-bpw CXp-t]mse sNbvXpt\m°q.

Cu emb-\nIsf A\-°msX km[m-cW Xm]-\n-e-bn-te°v, kmh[m\w

XWp-∏n-°p-I.

c≠p emb-\n-Ifpw \nco-£n-°p-I. eo\-ßƒ Ah-£n-]vX-s∏-Sp-∂pt≠m?

CØ-c-Øn¬ ]qcn-X-am-Im≥ Bh-iy-ambXnepw A[nIw eo\w ebn®p

tN¿∂ emb-\nsb AXn]qcnX emb\n F∂p ]d-bp-∂p.

$ Htc kml-N-cy-Øn¬ Hcp \n›nX Afhv emb-I-Øn¬ hnhn[

]Zm¿Y-ß-fpsS ]qcnXemb\nIƒ \n¿an-°p-tºmƒ ebn®ptNcp∂

eo\-ß-fp-sS Afhv Hcpt]msebmtWm? Is≠-Øm≥ {ian-°q.
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eo\-Øns‚ kz`m-hw, Xm]-\ne F∂nh teb-XzsØ kzm[o-\n-

°p∂ LS-I-ß-fm-Wv.

30C Xm]-\n-e-bn¬ Nne ]Zm¿Y-ß-fpsS tebXzw ]´n-I-s∏-Sp-Øn-bncn-

°p∂Xv {i≤n°q (]´nI 15.2).

ehWw tebXzw (g/100 g)

tkmUnbw t¢mssdUv 36.1

s]m´mkyw ss\t{S‰v 4 8

s]m´mkyw t¢mssdUv 37.2

tIm∏¿ kƒt^‰v 37.8

tkmUnbw ss\t{S‰v 87.6

Im¬kyw t¢mssdUv 100

Im¬kyw kƒt^‰v 0.264

AtamWnbw t¢mssdUv 41.4

]´nI 15.2

Nne eh-W-ß-fpsS tebXzw, Xm]-\n-e- F∂nhbp-ambn _‘s∏SpØn

Xbm-dm-°nb {Km v̂ \¬In-bn-cn-°p-∂p (Nn{Xw 15.1).

{Km v̂ hni-I-e\w sNbvXv NphsS sImSp-Øn-́ p-≈h Is≠-Øq.

$ Xm]-\ne IqSp-tºmƒ tebXzw G‰hpw IpSp∂ ]Zm¿Yw GXmWv?

$ 40C Xm]-\n-e-bn¬ Htc teb-Xz-ap≈ eh-W-ßƒ GsXm-s°-bmWv?

$ Xm]-\ne IqSp-tºmƒ tebXzw Ipd-bp∂ ]Zm¿Y-taXv?

$ Xm]-\ne ]Zm¿Y-ßfpsS teb-XzsØ Fßs\ kzm[o-\n -

°p∂psh∂v DZm-l-c-W-k-lnXw Hcp Ipdn∏v Xbm-dm-°p-I.

hf-cp∂ ]c-¬ (Growing crystal)

Xmsg- sIm-Sp-Ø {]h¿Ø\w sNbvXp-t\m-°mw.

30C Xm]-\n-e-bn¬ 100 {Kmw (100 mL) Pe-Øn¬ tIm∏¿ kƒt -̂‰ns‚

]qcn-X-em-b\n Xbm-dm-°m≥ F{X {Kmw tIm∏¿ kƒt^‰v th≠nhcpw?

]´n-I-bn¬ \n∂p Is≠-ØpI.

25 mL Pe-Øn¬ tIm∏¿ kƒt -̂‰ns‚ ]qcnXemb\n

Xbm-dm-°p-I. Cu emb\n NqSm°n IqSp-X¬ eo\w

tN¿Øv AXn]q-cn-X-em-b\n D≠m-°p-I. emb\n km[m-

cW Xm]-\n-e-bnte°v XWp-∏n-°p-I. A-Xn-\p-tijw Hcp

sNdnb IjWw tIm∏¿ kƒt^‰v Hcp \qen¬ sI´n

Nn{X-Øn¬ ImWp-∂-Xp-t]mse emb-\n-bn¬ Xq°n-bn-

Sp-I (Nn{Xw 15.2). tIm∏¿ kƒt -̂‰ns‚ sNdnb ]c¬

FSp-°m≥ {i≤n-°p-I. A¬∏ ka-b-Øn-\p-tijw F¥p

am‰-amWv ImWp-∂Xv? Hcp Znh-k-Øn-\p-tijw ho≠pw
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\nco-£n-°p-I. F¥p am-‰-amWv D≠m-b-Xv? \nco-£Ww Ipdn®phbv°q.

AXn-]q-cnX emb-\n-bn¬ eo\-Øns‚ Hcp {InÃ¬ C´m¬ IqSp-X-embn

ebn® eo\w sNdnb {InÃ-ep-I-fmbn Ah-£n-]vX-s∏-Sp-∂-Xp ImWmw.

{InÃ¬- hf¿∂p hep-Xm-b-Xmbpw ImWmw. F¥m-bn-cn°mw Imc-Ww?

CtX ]-co-£Ww as‰mcp eh-W-Øns‚ ]qcnXemb\n D]-tbm-Kn®v

sNbvXp-t\m-°q.

an{in-X-ß-fpsS h¿Ko-I-cWw

emb-\n-I-sf√mw an{in-X-ß-fm-Wt√m. F¶n¬ F√m an{in-X-ß-fpw Htc

kz`m-h-ap-≈-XmtWm?

Hcp an{in-X-Øns‚ F√m-̀ m-KØpw LS-I-ßƒ Htc A\p-]m-X-Øn-emWv

tN¿∂n-cn-°p--∂-sX-¶n¬ B an{in-XsØ GIm-flI (Homogeneous)
an{inXw F∂p ]d-bp-∂p. F√m emb-\n-Ifpw GIm-flI an{in-X-ß-fmWv.

DZm: ]©-kmcemb-\n, D∏p-em-b-\n, hmbp, B`-cW\n¿am-W-Øn-\p-]-

tbm-Kn-°p∂ kz¿Ww.

CØcw an{in-X-ßfnse LSIßsf \·-t\{Xw sIm≠v th¿Xn-cn®p

ImWm≥ Ign-bn-√.

Hcp an{in-X-Øns‚ F√m -̀ m-KØpw LS-I-ßƒ Htc A\p-]m-X-Øn-e√

tN¿∂n-cn-°p-∂-sX-¶n¬ B an{in-XsØ `n∂m-flI (Heterogeneous)
an{inXw F∂p ]d-bp-∂p.

DZm: D∏pw aW-epw, sNfn-sh-≈w, asÆ-Æbpw sh≈hpw tN¿∂ an{in-Xw.

Ch-bn¬ LSIIWßsf \·-t\{XwsIm≠v th¿Xn-cn®p ImWm≥

Ignbpw.

bYm¿Y-em-b-\n, sImtfm-bn-Uv, kkvs]≥j≥

(True solution, Colloid, Suspension)
Hcp ]co-£Ww sNbvXp-t\m-°mw.

aq∂p _o°-dp-I-fn-embn Htc Af-hn¬ Pew FSp-°p-I. H∂m-a-tØ-Xn¬

tIm∏¿ kƒt^‰v XcnIfpw c≠m-a-tØ-Xn¬ ]mepw aq∂m-a-tØ-Xn¬

tNm°ps]m-Snbpw tN¿Øp \∂mbn Cf-°p-I. _o°-dp-Iƒ A¬∏-k-

abw A\-°msX hbv°p-I (Nn{Xw 15.3).

Nn{Xw 15.2
{InÃ¬ hf¿Ø¬

_o°¿ ˛ 1
tIm∏¿ kƒt^‰v + Pew

_o°¿ ˛ 2
]m¬ + Pew

_o°¿ ˛ 3
tNm°p-s]mSn + Pew

Nn{Xw 15.3
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]´nI 15.3

\nco-£-W-ßƒ _o°¿ 1 _o°¿ 2 _o°¿ 3

{]Im-i-]mX ImWm≥ km[n-°p-∂Xv.

IWn-I-Iƒ ImWm≥ Ign-bp-∂Xv.

GXp _o°-dn-emWv ]Zm¿Yw ASn-™Xv?

H∂pIqSn Cf-°n-b tijw aq∂p _o°-dp-I-fn-te°pw hi-ß-fn-eqsS

i‡amb {]Im-i_ow ISØnhnSp-I. \nco-£Ww ]´nI 15.3 ¬ Sn°v

sNøp-I.

{]h¿Ø\w emb\n sImtfm-bnUv kkvs]≥j≥

^n¬´¿ t]∏¿ D] LS-Ißsf Acn®v

-tbm--Kn®v Acn-°p∂p. th¿Xn-cn°m≥ Ign-bn√. ................................. .................................

i‡-amb {]Imi {]Im-i-Øns‚ {]Im-i-Øns‚

_ow IS-Øn-hn-Sp∂p. ]mX Zriy-a√. ]mX Zriy-amWv. .................................

A\-°msX ]Zm¿Yw

hbv°p∂p. ................................. ................................. ASn-bp∂p.

\nco-£-W-ß-fnse hyXym-k-Øn\p ImcWw AXnse IWn-I-I-fpsS

hep∏-Øn-ep≈ hyXym-k-am-Wv.

GXp _o°-dnse an{in-XØn-emWv IWn-I-I-fpsS hep∏w G‰hpw Ipdhv?

Fß-s\bmWv CXv Xncn-®-dn-™Xv?

GXp _o°-dnse an{in-XØn-emWv  IWn-I-I-fpsS hep∏w G‰hpw IqSn-

bn-cn°p∂Xv?

emb-\n-I-fn¬ eo\IWn-I-I-fpsS hen∏w hfsc Ipd-hm-b-Xn-\m-emWv

IWn-I-Iƒ \·-t\-{X-ßƒsIm≠v ImWm≥ Ign-bm-Ø-Xv. Ch-bnse IWn-

I-Iƒ AXn-kq-£va-ß-fm-b-Xn-\m¬ Ahbv°v {]Im-isØ hnk-cn-∏n-°m≥

Ign-bp-∂n-√. AXpsIm≠v {]Imi]mX ImWm≥ Ign-bp-∂n-√.

sImtfm-bn-Up-I-fn¬ A¬∏w IqSn henb eo\ (sImtfm-bn-U¬) IWn-

I-I-fmWv D≈-Xv. AXn-\m¬ Cu IWn-I-Iƒ {]Im-isØ hnk-cn-∏n-°p-

Ibpw {]Imi-]mX Zriy-am-hp-Ibpw sNøp-∂p.

^n¬´¿ t]∏¿ D]-tbm-Kn®v aq∂p an{in-X-ßfpw Acn-®p-t\m-°q.

_o°¿ H∂n-teXv Hcp bYm¿Y emb-\n-bmWv. _o°¿ c≠n-te-Xv Hcp

sImtfmbnUv BWv. _o°¿ aq∂nt-eXv  kkvs]≥j≥ F∂ hn`m-

KØn¬s∏-Sp-∂p. Hmtcm an{in-X-Øn-s‚bpw \nßƒ \nco-£n® khn-ti-

j-X-Iƒ ]´n-Is∏-Sp-Øp-I (]´nI 15.4).

]´nI 15.4
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kkvs]≥j-\p-I-fn-em-hs´, \·-t\-{X-ßƒsIm≠v ImWm≥ Ign-bp∂

A{Xbpw hen-∏-ap-≈-h-bmWv kkvs]≥j≥ IWn-I-Iƒ. Ahbn¬ ]Xn-

°p∂ {]Im-iw Hs´ms°  {]Xn-]-Xn-°p-I-bmWp sNøp-∂-Xv. Kpcp-Xzm-

I¿jWw ImcWw Ah {ItaW ASn-bp-Ibpw sNøp-∂p.

Nne an{in-X-ßƒ X∂n-cn-°p-∂Xv hne-bn-cp-Øq.

ajn, sNfn-sh-≈w, aqS¬a-™v, A¥-co-£-hm-bp, ]m¬, ]©-kmc-

emb\n, t\¿Ø I™n-sh-≈w.

C-hsb bYm¿Y emb-\n, sImtfm-bnUv, kkvs]≥j≥ F∂n-ßs\

XcwXncn-°q (]´nI 15.5).

emb-\n sImtfm-bnUv kkvs]≥j≥

kn\namXntb-‰-dp-I-fnepw kvam¿´v ¢mkvdqap-I-fnepw s{]mP-IvS-dn-eqsS

Nn{X-ßƒ {]Z¿in-∏n-®p-sIm-≠n-cn-°p-tºmƒ s]mSn-]-S-e-ßƒ Db¿∂m¬

{]Im-i-]mX hy‡-ambn ImWm≥ Ign-bp∂Xv {i≤n-®n-́ pt≠m? F¥mWv

CXn\p ImcWw?

Hcp ]co-£Ww sNbvXpt\m°mw.

Hcp _o°-dn¬ 50 mL PesaSpØv AXn¬ c≠v {Kmw- tkmUnbw Xtbm-

kƒt^‰v (sslt∏m) tN¿Øv emb\n Xbmdm°p-I. Nn{X-Øn¬ (Nn{Xw

15.4) ImWp-∂-Xp-t]mse _o°¿ {]Imi-]m-X-bn¬ {Iao-I-cn-®-tijw

ct≠m aqt∂m Xp≈n t\¿∏n® sslt{Um-t¢m-dnIv BknUv

tN¿Ønf°pI. Ipd®p kabw \nco-£n-°p-I. \nco-£Ww FgpXq.

tkmUnbw Xtbm-kƒt^‰pw sslt{Um-t¢m-dnIv -

BknUpw XΩn¬ {]h¿Øn-°p-tºmƒ kƒ^¿ Ah-

£n-]vX-s∏-Sp∂ cmk-{]-h¿Ø\w \S-°p-∂p. {]h¿Ø-

\-Øn\p apºv Cu an{inXw emb-\n-bmWv. \nan-j-

ßƒ°Iw kƒ^¿ B‰-ßƒ IqSp-X-embn th¿Xn-cn-

bp-tºmƒ Ah IqSn-t®¿∂v hep∏w IqSnb IWn-

IIfmbn emb\n sImtfm-bnUv cq]-Øn-em-hp-Ibpw

{]Imi]mX Zriy-am-hp-Ibpw sNøp-∂p. kabw Ign-bp-

t¥mdpw IqSp-X¬ kƒ^¿ IWßƒ th¿Xn-cn-bp-Ibpw

IWn-I-I-fpsS hep∏w h¿[n-°p-Ibpw sNøp-∂p.

Aßs\ an{inXw kkvs]-≥j≥ Bbn amdp-∂p.

\mw \nXy-Po-hn-X-Øn¬ D]-tbmKn°p∂ an{in-X-ß-fn¬\n∂p emb-\n-

Iƒ, sImtfm-bn-Up-Iƒ, kkvs]≥j-\p-Iƒ F∂nh ]´n-I-s∏-SpØq.

sImtfm-bn-Up-Ifpw kkvs]≥j-\p-Ifpw GIm-flI an{in-X-ß-fmtWm?

So®-dpsS klm-b-tØmsS N¿®sNbvXp Is≠-Øq.

Nn{Xw 15.4

]´nI 15.5
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Ir{Xn-a-]m-\o-b-ßƒ

\mw D]-tbm-Kn-°p∂ ]e Pyqkp-Ifpw sImtfm-bnUv cq]-Øn-ep≈

]m\ob-ß-fmWv. CØ-c-Øn-ep≈ Pyqkp-Ifpw ]m-\o-b-ßfpw am¿°-‰n¬

e`y-am-Wv. Zo¿L-Imew kq£n-®mepw Ch ASn-bp-∂n-√ F∂Xp {i≤n®n-

´pt≠m?

Fß-s\-bm-bn-cn°mw Ch ASn-bmsX Iptd-°mew \ne-\n¿Øp∂Xv?

CXn-\mbn ]e -h-kvXp-°fpw ]m\o-b-ß-fn¬ tN¿°m-dp-s≠-∂-dn-bmtam?

Chsb sÃ_n-sse-k-dp-Iƒ F∂p ]d-bp-∂p.

Cusbm-cm-h-iy-Øn\p th≠n am{X-am-tWm Ir{Xna]m\o-b-

ß-fn¬ cmk-h-kvXp-°ƒ tN¿°p-∂Xv?

Ir{Xna]m\o-b-ß-fn¬ as‰-¥n-s\√mw cmk-h-kvXp-°ƒ D]-

tbm-Kn-°p-∂p≠v? ]´n-I-bm°q.

$

$

]´nI 15.6

cmk-hkvXp
tN¿°p∂ ]m\obw/

D]-tbmKw
`£y-]-Zm¿Yw

Sm¿{Skn≥ `£y-]-Zm¿Yw \ndw \¬Im≥ (a™)

Fdn-t{Xm-kn≥ `£y-]-Zm¿Yw \ndw \¬Im≥ (Nph-∏v)

hm\nen≥ `£y-]-Zm¿Yw cpNn Iq´m≥

t^mkvt^m-dnIv BknUv Ir{Xn-a-]m-\obw ]pfncpNn- In-́ m≥

Asse¬slIvkt\mtb‰v `£y-]-Zm¿Yw kpK-‘-Øn\v (ss]\m-∏nƒ)

sÃ_n--sse-k-dp-Iƒ
(Stabilisers)

IWnIIƒ ASn-bp-∂Xp XS-bm-

\mbn Ir{Xna]m\o-b-ß-fn¬

tN¿Øn-cn°p∂ ssÃ_n-sse-k-

dp-I-fmb cmk-h-kvXp-°fn¬

Nne-Xm-Wv:

$ t{_man-t\-‰Uv shPn-‰-_nƒ

Hmbn¬ (Brominated Vegetable
Oil)

$ kqt{Imkv Ak-t‰‰v sFtkm

_yq´n-tc‰ v (Sucrose acetate
isobutyrate)

$ •nk-ssd¬ FÃ¿ Hm^v

tdmkn≥ (Glyceryl ester of
Rosin)

Ir{Xn-a-]m-\o-b-ßƒ BI¿j-I-am-°m≥ km[m-cW D]-tbm-

Kn-°p∂ Nne cmk-h-kvXp-°ƒ ]cn-N-b-s∏-Sq. (]-́ n-I 15.6).
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Ch-bn¬ ]eXpw Btcm-Ky-Øn\v lm\n-I-c-am-Wv. CØc-Øn-ep≈

cmkhkvXp-°ƒ Ir{Xn-a-]m-\o-b-ß-fn¬ tN¿°p∂Xv A]ISI-c-at√?

Ir{Xna]m\o-b-ßƒ XpS¿®-bmbn D]-tbm-Kn-°p-∂Xv ico-csØ Fß-

s\-sbm-s°-bmWv _m[n-°pI? Iq´p-Im-tcm-sSmØp tN¿∂v Hcp At\z-

j-Wm-flI ]T\w \S-Øn-bmtem?

Fhn-sS \ns∂√mw hnh-c-ßƒ tiJ-cn-°mw?

$ A[-ym-]-I¿

$ tUmIvS¿am¿

$ Kth-j-I¿

$ B[n-Im-cn-I-{K-Ÿ-ßƒ

$ C‚¿s\‰v

$ Btcm-Ky-{]-h¿Ø-I¿

]T-\-Ønse Is≠-Ø-ep-I-fpsS shfn-®-Øn¬ Fs¥√mw XpS¿{]h¿Ø-

\ßfm-hmw?

Iq´p-Im-cp-ambn  Btem-Nn®pw bp‡n-]q¿hw Nn¥n®pw Bkq-{XWw

sNøq.

{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ hyXykvX Ah-ÿ-I-fn-ep≈ emb-\n-Iƒ Xncn-®-dn-bm≥ Ign-bp∂p.

$ hnhn[ emb-\n-I-fnse emb-Iw, eo\w F∂nh Xncn-®-dn™v ]´nI-

s∏-SpØm≥ Ignbp-∂p.

$ emb-\n-bpsS KmV-XbpsS ASn-ÿm-\-Øn¬ ]qcn-X-em-b-\n, AXn-

]q-cnX emb\n F∂nh \n¿an-°m≥ Ignbp-∂p.

$ an{in-X-ßsf GIm-fl-Iw, `n∂m-flIw F∂p XcwXncn-°m-≥

Ignbp∂p.

$ \nXy-Po-hn-X-Øn¬ D]-tbm-Kn-°p∂ an{in-X-ßsf emb-\n,

sImtfm-bnUv, kkvs]≥j≥ F∂nßs\ Xcw-Xn-cn-°m≥ Ignbp-∂p.

$ Ir{Xn-a-]m-\o-b-ß-ƒ, Blm-c-]-Zm¿Y-ßƒ F∂n-h-bnse Btcm-

Ky-Øn\v lm\n-I-c-amb cmk-h-kvXp-°ƒ Xncn-®-dn™v Ah D≠m-

°p∂ Btcm-K-y-{]-iv\-ßsf°pdn®p≈ t_m[-h¬°-cW {]h¿Ø-

\-ß-fn¬ G¿s∏-Sm≥ Ign-bp-∂p.
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hne-bn-cpØmw

1. Nne emb-\n-Iƒ \¬In-bn-cn-°p-∂p. Ch-bnse embIw, eo\w

F∂nh Is≠Øn FgpXq. (kqN\ : Af-hn¬ IqSp-X-ep≈Xv

emb-Ihpw Ipd-hp-≈Xv eo\-hp-am-Wv).

emb\n embIw eo\w

D∏pemb\n

B`-cWkz¿Ww

tkmUsh≈w

t\¿∏n® sslt{Umt¢mdnIv BknUv

2. Nne acp∂pIp∏n-I-fn¬ Shake well before use F∂p tcJ-s∏-Sp-

Øn-bXv {i≤n-®n-´n-t√.

a) Cu Ip∏n-I-fn-ep≈ ]Zm¿Yw GXp an{inX hn`m-K-Øn¬

s]Sp∂p? (sImtfm-bn-Uv, emb-\n, kkvs]≥j≥)

b) Ip∏n-bnse \n¿tZi-Øn-\p≈ Imc-W-sa¥v?

3. t\¿Ø I™nsh≈w, D∏psh≈w, sNfnsh≈w F∂n-h-bpsS

kmºn-fp-Iƒ D]-tbm-Kn®v Hcp Ip´n \S-Ønb {]h¿Ø-\-ßfpw

\nco-£-W-ßfpw \¬In-bn-cn-°p-∂p.

\nco-£Ww

{]h¿Ø\w
sNfn-sh≈w D∏p hfsc t\¿Ø

sh≈w- I™nsh≈w

{]Im-i_ow {]Im-i_ow

IS-Øn-hnSp∂p. ..................... IS-∂p-t]m-Ip∂p .....................
]mX Zriy-a√.

^n¬´¿ t]∏¿ LSI-ßsf Acn®p

D]-tbm-Kn®v Acn-°p∂p. th¿Xncn°m≥ Ign-bp-∂p. ..................... .....................
Ipd®p kabw IW-ßƒ

A\°msX hbv°p∂p. ..................... ..................... ASn-bp-∂n√.

a) hn´p-t]mb \nco-£-W-ßƒ ]q¿Øn-bm-°pI.

b) Cu kmºn-fp-Isf emb-\n, sImtfmbnUv, kkvs]≥j≥ F∂n-

ßs\ Xcw-Xn-cn-°pI.
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4. \nX-y-Po-hn-X-Øn¬ an{in-X-ßƒ {]tbm-P-\-s∏-Sp-Øp∂ \nc-h[n

kμ¿ -̀ßƒ D≠t√m. GXm\pw kμ¿ -̀ßƒ ]´n-I-bm-°q.

5. hnhn-[-Xcw emb-\n-Isf ]cn-N-b-s∏-´-t√m.

a) ]qcn -X-em-b-\nbpw AXn-]q -cnX emb\nbpw XΩn-ep≈

hyXymkw F¥v?

b) D∏ns‚ Hcp AXn-]q-cnX emb\n Fßs\ Xbm-dm°mw?

c) tIm∏¿ kƒt^-‰ns‚ A]q-cnX emb-\nbpw AXn-]q-cn-X-

emb\nbpw shtΔsd _o°-dp-I-fn¬ Xbm-dm°n Ah-bn¬

Hmtcm tIm∏¿ kƒt^‰v ]c-ep-Iƒ Nc-Sn¬ Xq°n \n¿Øp∂p.

ASpØ Znh-ksØ \nco-£Ww F¥m-bn-cn°pw? ImcWw

hniZ-am-°pI?

6. NphsS sImSp-Øn-cn-°p-∂ an{in-X-ßsf emb\n, sImtfm-bn-Uv,

kkvs]≥j≥ F∂n-ßs\ XcwXncn®p ]´n-I-s∏SpØq.

]m¬, aqS¬a™v, A¥-co£hmbp, t\¿∏n® BknUv, NpÆm-

ºp-sh-≈w, ajn-, ]p-I.

 XpS¿{]-h¿Ø\ßƒ

1. hnhn[ Ir{Xna eLp-]m-\o-b-ßfpsS Hgn™ t_m´n-ep-Iƒ tiJ-

cn®v Ah-bn¬ AS-ßn-bn-´p≈ ]Zm¿Y-ßƒ te_-ep-I-fn¬\n∂v

Is≠-Øq. F√m ]m\o-b-ß-fnepw s]mXp-hmbn D]-tbm-Kn-°p∂

]Zm¿Yßƒ Dt≠m? Ah Gh? Ch-bpsS D]-tbmKw At\z-jn®p

Is≠-Øq.

2. Hcp ]m{X-Øn¬ I¬°-≠-Øns‚ emb\n Xbm-dm-°p-I. emb-\n

sNdp-Xmbn NqSm°n IqSp-X¬ I¬°≠w ebn-∏n®v I¬°-≠-Øns‚

AXn-]q-cn-X-em-b\n Xbm-dm-°p-I. emb-\nsb XWp-∏n-®-tijw

AXn¬ Hcp sNdnb IjWw I¬°≠w \qen¬ Xq°n \n¿ØpI.

HcmgvN Ign™ tijw \nco-£n®p Is≠-Ø-ep-Iƒ FgpXq.

\nco£WØn\v ImcWw Is≠-Øq.

3. \mep •mkv Swª-dp-I-fn¬ Htc Af-hn¬ (50 mL) Pe-sa-Sp-°p-I.

Htc Afhv Ae-°p-Im-cw, A∏-°m-cw, D-∏v, ]©-kmc F∂nh Hmtcm

Swª-dp-I-fn¬ tN¿Øn-f-°q. Ch-bn¬ GXmWv thK-Øn¬ ebn-°p-

∂Xv? eo\-ß-fpsS Afhv h¿[n-∏n®p ]qcn-X-em-b\n Xbm-dm-°m≥

IqSp-X¬ Bh-iy-ambn hcp∂ ]Zm¿Yw Ch-bn¬ GsX∂p

Is≠Øm≥ {ian-°q.

4. an{in-X-ßƒ°v IqSp-X¬ DZm-l-c-W-ßƒ Is≠-Øq. Chsb

GImflIw, `n∂m-flIw F∂n-ßs\ XcwXncn-°q.



ASn-ÿm-\-imkv{Xw VIII224

Aaq-ey-amb {]Ir-Xn-hn-̀ -h-amWv Pew.

`qan-bn¬ Poh-\p-Zv`-hn-°p-∂-Xn\v Imc-W-am-bXv Pe-Øns‚ km∂n-[yw-

aqe-am-sW-∂-dn-bmtam? P¥p-°-fp-sSbpw kky-ß-fp-sSbpw ico-c-`m-K-

ßfn¬ GI-tZiw 65 iX-am-\w Pe-a-S-ßn-bn-cn-°p∂p F∂-Xv IuXp-I

Ic-a-t√?

Poh¬-{]-h¿Ø-\-ßƒ°v am{X-a√, Irjn, hyh-km-bw, Du¿tPm-¬∏m-Z\w,

KXm-KXw F∂nh-bvs°√mw Pew Bh-iy-am-Wv. \nXyPohn-X-Øn¬ H -́

\-h[n Bh-iy-ßƒ°v \mw Pew D]-tbm-Kn-°p-∂p≠t√m. {]Ir-Xn-bnse

hnhn-[ t{kmX- p-I-fn¬\n∂mWv h≥tXmXn¬ Pew \ap°v e`y-amIp∂Xv.

ag-sh-≈w, InW¿, Pem-i-b-ßƒ, Acp-hn-Iƒ, \Zn-Iƒ, IS¬ F∂nh-

sbm-s° \ΩpsS Pet{kmX- p-Ifm-Wv.

Pe-Øns‚ {]m[m-\y-sØ-°p-dn®v Hcp Ipdn∏v Xbm-dm°n Ah-X-cn-∏n-°q.

{]Ir-Xn-bn¬ Jcw, {Zmh-Iw, hmXIw F∂o aq∂-h-ÿ-I-fnepw ImW-s∏-

Sp∂ ]Zm¿Y-amWv Pew.

Pe--Øns‚ Fs¥√mw khn-ti-j-X-Iƒ \nßƒ°dnbmw?
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Pe-Øns‚ Xnf-\ne (Boiling Point)

Nn{Xw 16.1 ¬ ImWn-®n-cn-°p-∂Xp t]mse D]-I-c-W-ßƒ {Iao-I-cn-°p-I.

Nph-Sp-cp≠ v̂fmkvIn¬ ap°m¬`mKw Pe-sa-Sp-°p-I. Pe-Øn¬ apßn-

bn-cn-°p∂ coXn-bn¬ Hcp sX¿tam-ao-‰¿ {Iao-I-cn-°pI-. sX¿tam-ao-‰-dnse

doUnMv tcJ-s∏-Sp-Øp-I.

v̂fmkvInse Pew NqSm-°p-I.

sX¿tam-ao-‰-dnse Xm]-\ne \n›nX CS-th-f-I-fn¬ tcJ-s∏-Sp-ØpI.

Ft∏m-gmWv Xm]-\ne ÿnc-ambn \n¬°p-∂Xv?

Xm]-\ne amdmsX\n¬°p-tºmƒ Pe-Øn\v F¥mWp kw -̀hn-°p-∂Xv?

Cu Xm]-\n-esb Pe-Øns‚ Xnf-\ne F∂p hnfn-°p-∂p.

km[m-cW A¥co£a¿Z-Øn¬ Hcp {ZmhIw Xnfbv-°p∂ Xm]-\ne B

{Zmh-I-Øns‚ Xnf-\n-e-bm-Wv. Pe-Øns‚ Xnf-\ne 100C  BWv.

Xnf-bv°m≥ XpS-ßn-bm¬ Xm]w ho≠pw \¬In-bmepw AXn\\p-k-cn®v

Xm]-\ne Db-cm-ØXv F¥psIm≠mWv?

Pew Xnf®psIm≠n-cn-°p-tºmƒ sX¿tam-ao-‰¿ A¬∏w Db¿Øn Pe-\n-

c-∏n\v sXm´p-ap-I-fn-embn \n¿Øn-bm¬ Xm]-\n-e-bn¬ am‰-ap-≠m-Iptam?

Pew Xnf®p XpS-ßp-∂Xp apX¬ AXn\v sImSp-°p∂ Xm]w apgp-h≥

Ahÿmam-‰-Øn\pth≠n D]-tbm-Kn-°p-∂Xp sIm≠mWv Xm]-\ne Db-

cm-Ø-Xv. AXn-\m¬ \mw sImSpØ A[n-I-Xm]w apgp-h≥ CtX Xm]-\n-

e-bn-ep≈ \ocmhn-bn¬ AS-ßn-bn-cn-°pw.

Xnf® sh≈wsIm≠p≈ s]m≈-en-t\-°mƒ Kpcp-X-c-am-Ipw, CtX Xm]-

\n-e-bnse \ocm-hn-sIm-≠p≈ s]m≈¬ F∂-Xn\v hni-Zo-I-cWw \¬Im≥

Ign-bptam?

a‰p ]Zm¿Y-ßƒ ebn-®p-tN¿∂ Pew 100C¬ Xnf-bv°ptam? Pe-Øn¬

A¬∏w Idn-bp∏p tN¿Øv NqSm°n I≠p]n-Sn-°q.

{]j¿Ip-°-dp-I-fn¬ Blmcw ]mIw sNøp-∂Xv Ffp-∏-am-Wv. F¥p-sIm-

≠m-sW∂v Adn-bmtam? a¿Zw IqSp-tºmƒ Pe-Øns‚ Xnf-\ne Db-cp-

∂p. {]j¿Ip-°-dnse Pew 120oC ¬ BWv Xnf-bv°p-∂-Xv. AXn-\m¬

D≈n¬ Db¿∂ Xm]-\ne \ne-\n¬°p-∂p. a¿Zw Ipd-™mtem? Db¿∂

]¿hX {]tZ-i-ß-fn¬ Pew 100oC t\°mƒ Xmgv∂ Xm]-\n-e-bn¬ Xnf-

bv°pw. CXn¬ \n∂pw F¥p- a-\- n-em°mw?

Pew _mjv]o-I-cn°p-∂Xv Xnf-\n-e-bn¬ am{X-amtWm?

Nn{Xw 16.1

A¥-co-£-a¿Z-Øn¬, 0C \pw 100C CS-bn-ep≈ Xm]-\n-e-I-fn¬ Pew {Zmh-

I-cq-]-Øn¬ ÿnXnsNøp-∂p. F∂m¬ 100C hscbp≈ GXp Xm]-\n-e-bnepw

Pew _mjv]ambn amdp∂p. Hcp {ZmhIw _mjv]-ambn amdp∂ {]h¿Ø-\-

amWv _mjv]o-I-c-Ww (Evaporation). Pew NqSm-°n-bm¬ BKn-cWw sNøp∂

Xm]w Xm]-\ne h¿[n-∏n-°p-∂-Xn\pw _mjv]o-I-c-W-Øn\pw D]-tbm-Kn-°p-∂p.
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  Pe-Øns‚

Akzm-`m-hnI hnImkw
(Anomalous Expansion

of  Water)
Pew XWp-°ptºmƒ km{μX

IqSp-Ibpw XWpØ  Pew Xmgv∂p-

t]m-hp-Ibpw sNøp-∂p. CXv Xm]-

\ne 4C  BIp-∂-Xp-hsc kw -̀

hn-°p-∂p.  A¥-co£ Xm]-\ne

4C t\°mfpw Ipd-bp-tºmƒ Pe-

Øns‚ Akzm`m-hnI hnImkw

ImcWw km{μX Ipd-bp-Ibpw

hym]vXw IqSq-Ibpw sNøp-∂p.

4C \p Xmsg-bp≈ Pew apI-fn-

te-°p-b-cp∂p. CXp XWpØv

Ptem-]-cn -X -e-Øn¬ Pe-tØ-

°mƒ km{μX Ipd™ sFkv

\nd -bp∂p. XWp-∏p≈ {]tZ-

isØ Pem-ib--ß-fn¬ Cu

sFkv]mfn-Iƒ°v Xmsg \ne-

\n¬°p∂ Pe-Øn¬ Pe-Po-hn-

Iƒ°v Poh≥ \ne-\n¿Øm≥ Ign-

bp-∂p.
sFkv

IT @ School Edubuntu hn¬
a™p-]m-fn-Iƒ°n-S-bnse Ipfw

F∂ `mKw \nco-£n-°q.

PeØns‚ Xm][mcnX (Heat Capacity)

Pe-hpw shfn-s®-Æbpw Xpey amkn¬ shtΔsd _o°-dp-I-fn-

se-SpØp Hcp hm´¿ _mØn¬ NqSm-°pI. Pe-Øn-s‚-bpw

shfn-s®-Æ-bp-sSbpw Xm]-\ne sX¿tam-ao-‰¿ D]-tbm-Kn®v

\n›nX CS-th-f-I-fn¬ Af-°pI.

Hcp \n›nX ka-b-Øn-\p-≈n¬ GXns‚ Xm]-\n-e-bmWv IqSp-

X¬ Db-cp-∂Xv? Is≠-Øq.

Htc amknse-SpØ Pe-Øn\pw shfn-s®-Æbv°pw Htc Af-

hn¬ Xm]w \¬In-bn´pw Pe-Øns‚  Xm]-\ne s]s´∂v Db-

cmXncn-°m≥ F¥m-bn-cn°pw ImcWw?

a‰p ]Zm¿Y-ßsf At]-£n®v Db¿∂ Xm]w Xmßm-\p≈

Ignhv (Xm][mcn-X) Pe-Øn-\p-≠v.

Pe-Øns‚ Db¿∂ Xm]-[m-cnX {]tbm-P-\-s∏-Sp-∂ Nne

kμ¿ -̀ßƒ t\m°pI.

$ hml\ F©n\n-\p-≈nse Xm]w \nb-{¥n-°m≥ tdUn-

tb-‰-dp-I-fn¬ Pew D]-tbm-Kn-°p-∂p.

$ NqSmb hkvXp-°ƒ XWp-∏n-°m≥ Pew D]-tbm-Kn-°p∂p.

$ `qan-bpsS aq∂n¬ c≠p ̀ mKhpw Pe-am-Wv. CXp ̀ qan-bpsS

Xm]-\ne \nb-{¥n-°p-∂p.

kky-ßfp-sSbpw P¥p-°-fp-sSbpw ico-c-Øn¬ GI-tZiw 65

iX-am-\-Øn-e-[n-Ihpw Pe-am-Wv. CXp-sIm-≠p≈ {]tbm-P-\-

sa-¥mWv? Btem-Nn-®p-t\m-°q.

PeØns‚ L\o--̀ -hn-°¬ (Freezing of Water)
{^ok-dn¬ h® Pew Dd™p I´n-bm-Ip-∂Xv \ap°p ]cn-Nn-X-

am-Wv. Xm]-\ne 0°C BIp-tºm-gmWv Pew sFkmbn amdp-

∂Xv.

Hcp {ZmhIw km[m-cW A¥-co-£-a¿Z-Øn¬ XWp-Øp-

d™v Jc-ambn amdp∂ Xm]-\n-e-bmWv AXns‚ Jcm-¶w

(Freezing point). Pe-Øns‚ Jcm¶w 0°C BWv.

km[m-cW GsXmcp hkvXphpw XWp-∏n-°p-tºmƒ Npcp-ßp-

Ibpw hym]vXw Ipd-bp-I-bp-am-Wt√m sNøp-∂-Xv. At∏mƒ

km{μX h¿[n-°pw.

Aß-s\-sb-¶n¬ Pew XWp-Øp-≠mIp∂ sFkv IjW-ßƒ

sh≈-Øn-en-́ m¬ Xmgv∂p-t]m-hpI-bt√ th≠Xv?

Aß-s\-bmtWm kw -̀hn-°p-∂Xv? sNbvXpt\m°q.

\nß-fpsS \nco-£-W-Øn¬ Is≠-Øn-bsX¥v? F¥m-bn-

cn°pw ImcWw?

sFkn-\mtWm Pe-Øn-\mtWm km{μX IqSp-X¬?
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Nn{Xw 16.2

Nn{Xw 16.3

Nn{Xw 16.4 (a)

•mkvsIm≠v D≠m-°nb Hcp Ip∏n-bn¬ ap°m¬ `mKw Pe-sa-SpØv

Pe-\n-c∏v AS-bm-f-s∏-Sp-Ønb tijw AS®v {^ok-dn¬ hbv-°p-I.

aWn°q-dp-Iƒ°ptijw Ip∏n ]pd-sØ-SpØv \nco-£n-°pI. sh≈w

sFkv Bb-t∏mƒ hnI-kn-°p-I-bmtWm Npcp-ßp-I-bmtWm?

Pew L\o-̀ -hn®v sFkm-Ip-tºmƒ hym]vXw IqSp-Ibpw km{μX

Ipd-bp-Ibpw sNøp-∂p.

Pe-Øns‚ {]X-e-_ew (Surface Tension)
Nne {]mWn-Iƒ Ptem-]-cn-X-e-Øn¬ HmSn-\-S-°p-∂Xv I≠n-´n-t√.

CsX-ß-s\-bm-sW∂p Nn¥n-®n-´pt≠m?

]m{X-Øn¬ \ndsb Pe-sa-SpØv AXn\p apI-fn¬ Hcp tªUv {i≤-

tbmsS hbv°p-I (Nn{Xw 16.2).

tªUv Pe-Øn¬ Xmgv∂pt]mIp-∂n-√.  CXn-\p≈ Imc-W-sa-¥m-bn-

cn°pw?

Hcp {Zmh-I-Øns‚ X∑m-{X-Iƒ XΩn¬ ]c-kv]cw BI¿j-W-ap-s≠∂v

\nßƒ°v Adn-bm-a-t√m.

Hcp ]m{X-Øn¬ FSp-Ø Pe-Ønse -X∑m-{X-I-fpsS BI¿jWw

Nn{Xo-I-cn-®Xp {i≤n-°q (Nn{Xw 16.3).

Ptem-]-cn-X-e-Ønse X∑m-{X-Iƒ°p apI-fn¬ _mjv]cq]-Øn--ep≈

X∑m-{X-Iƒ hfsc Ipd-hm-Wv. AXn-\m¬ hi-ß-fn-te-°pw D≈n-te-

°pap≈ BI¿j-W-_ew IqSp-X-em-bn-cn-°pw. CXpaqew Ptem]-cn-

Xew hen™p apdp-Inb Hcp ]mS-t]mse {]h¿Øn-°p∂p. CXn\p

Imc-W-amb khn-ti-jX {]Xe-_ew (Surface tension) F∂v Adn-b-

s∏-Sp-∂p.

sNdp {]mWn-Iƒ°p Ptem-]-cn-X-e-Øn¬ HmSn \S-°m≥ Ign-bp-∂Xpw

tªUv Pe-Øn¬ Xmgv∂v t]mIm-Ø-Xn\pw ImcWw {]X-e-_-e-am-

Wv. {]X-e-_ew F√m {Zmh-I-ß-fp-sSbpw khn-ti-j-X-bm-Wv.

Nn{XØn¬ ImWn-®n-cn-°p-∂Xp t]mse Hcp teml-h-f-b-Øn¬  \q¬

sI´n tkm∏vsh≈-Øn¬ ap°n AXn¬ tkm∏v]mS \n¿an-°p-I

(Nn{Xw 16.4 (a)).
]mS-bpsS Hcp `mKw ]n≥ D]-tbm-Kn®v s]m´n-°pI. Ah-ti-jn-°p∂

tkm∏v]mS-bpsS BIrXn F¥m-bn-cn°pw?

NphsS sImSp-Øn-cn-°p∂ Nn{X-ß-fp-ambn \nß-fpsS \nco-£Ww

Xmc-Xayw sNøq.

Nn{Xw 16.4 (b) Nn{Xw 16.4 (c)

tkm∏v]mS tkm∏v]mS

tkm∏v]mS

\q¬
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Ah-ti-jn-°p∂ tkm∏p]mS Fß-s\-bmWv ImW-s∏-Sp-∂Xv?

icn-bm-bXv "" sNøpI.

  {]X-e-]c∏fhv Ipd-bp-∂ -X-c-Øn¬ (Nn{Xw (b))

  {]X-e-]c∏fhv IqSp∂ Xc-Øn¬. (Nn{Xw (c))

sNdnb Pe-Øp-≈n-Iƒ tKmfmIr-Xn-bn-em-Wt√m ImW-s∏-Sp-

∂Xv. Pe-Øp-≈n-Iƒ tKmfm-Ir-Xn-bnemhm≥ F¥m-Wp ImcWw?

{]X-e-_ew Hcp {Zmh-I-Øns‚ {]X-e-]c∏fhv  Ipd-bv°p∂

Xc-Øn-emWv A\p-̀ -h-s∏-Sp-∂-Xv.

Hcp \n›nX amkv ]Zm¿Y-Øn\v D]-cn-Xe ]c∏fhv G‰hpw

Ipd™ncn°p-∂Xv tKmfm-Ir-Xn-bn-em-bn-cn-°p-tºm-gmWv.
AXn\m-emWv sNdp {ZmhIØp≈n-Iƒ tKmfm-IrXn {]m]n-

°p-∂-Xv.

Pe-Øns‚ {]X-e-_ew Ipd-bv°m-\m-hptam? tªUv s]mßn-

°n-S-°p∂ ]m{X-Ønse Pe-Øn¬ A¬∏w tkm∏pemb\n

{i≤m-]q¿hw hi-ß-fn-eqsS tN¿°pI.

tªUn\v F¥p kw -̀hn-°p∂p?

tkm∏v Pe-Øns‚ {]X-e-_ew Ipd-bv°p-∂psh∂v CXn¬ \n∂p

a\- n-em-°m-a-t√m.

PeØnse LS-I-ßƒ

ssl{U-P≥, HmIvkn-P≥ F∂o LS-I-aq-e-Ißƒ tN¿∂mWv

Pew D≠m-bXv F∂p \nßƒ a\- n-em-°n-bn-́ p-≠t√m.

PesØ hnL-Sn-∏n®v ssl{U-P\pw HmIvkn-P\pw \n¿an-°m\pw

ssl{U-P\pw HmIvkn-P\pw tN¿Øv Pew \n¿an-°m\pw Ign-

bpw.

sshZypXhnt«-jWw hgn PesØ LS-I-ß-fmbn hnL-Sn-∏n-

°mw. CXn-\mbn Nn{X-Øn-te-Xp-t]mse (Nn{Xw 16.5) \ap-s°mcp

Pe-thmƒ´m-ao-‰¿ Xbm-dm-°mw. Ão¬ BWn-Ifpw πmÃnIv

t_m´n-ep-Ifpw CXn-\mbn D]-tbm-Kn-°mw.

GXm\pw Xp≈n BknUv tN¿Ø- tijw Pe-Øn-eqsS  _m‰dn

D]-tbm-Kn®v sshZypXn ISØnhnSp-I. kzX-{¥-am-Ip∂ hmX-I-

ßƒ sSÃvSyq -_p-I-fn¬ tiJ-cn -°p-I. CXn-\mbn c≠v

sSÃvSyq_pI-fn¬ \ndsb Pe-sa-SpØ tijw H´pw hmbp

IS°msX Ão¬ BWn-Iƒ°v apI-fn¬ IagvØn hbv°p-I.

]co£-W-Øn-\p-tijw sSÃvSyq_pI-fnse Pe-\n-c∏v tcJ-s∏-

Sp-Øp-I. F¥v {]tXy-I-X-bmWv t_m[y-s∏-Sp-∂Xv? _m‰-dn-bpsS

s\K-‰ohv {[phhp-ambn LSn-∏n® sSÃvSyq_n¬ tiJ-cn® hmXI-

    Ae°pw tkm∏pw

hkv{X-ß-fnse Agp°v

\oßm≥ \qen-g-I-fn-eqsS Pew

\∂mbn IS-∂p -t]m -I -Ww.

PeX∑m-{X-I-fpsS ]c-kv]-cm-

I¿jWw Ipd-®m¬ CXp km[y-

am-Ipw. AXm-bXv PeØns‚

{]X-e-_ew Ipd-bv°Ww.

tkm∏n\v PeØns‚ {]X-e-

_ew Ipd-bv°m≥ Ign-bp-∂p.

AXn-\m¬ tkm∏v D]-tbm-Kn®v

Ae-°m≥ Ffp-∏-Øn¬ Ign-bpw.

tkm∏p-X-≥am-{X-Iƒ hkv{X-

Ønse Agp -°p -I -Wß-fn -

tebv°v Cd-ßn-s®-√p-Ibpw Pe-

X-∑m-{X-Isf BI¿jn-°p-Ibpw

Pe-Øns‚ {]X-e-_ew Ipd-

bv°p-Ibpw sNøp-∂p. CXn-\m¬

Pe -X -∑ m - { X - I - t f m - s S m∏ w

Agp°pIW-ßƒ hkv{X-Øn¬

\n∂v Ffp∏w \o°wsNø-s∏-

Sp∂p.

Nn{Xw 16.5

+ _

Pe-Øns‚ sshZyp-X-hn-t«-jWw
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Øn-te°v Hcp IØp∂ Nμ-\-Øncn ImWn-®p-t\m-°q.

F¥mWv \nco-£Ww?

IØp∂ Cu hmXIw ssl{U-P≥ BWv.

t]mkn-‰ohv {[ph-hpambn LSn-∏n® sSÃvSyq_n¬ tiJ-cn® hmX-

I-Øn-te°v Fcn-bp∂ Nμ-\-Øncn ImWn-®m-tem?

Nμ-\-Øncn Bfn-°Øm≥ klm-bn® Cu hmXIw HmIvkn-P-

\mWv.

tlm v̂am≥ Pe-thmƒ´m-ao-‰¿ (Nn{Xw 16.6) D]-tbm-Kn®v PeØns‚

sshZypXhnt«-jWw kuI-cy-]q¿hw \S-Ømw. sNbvXpt\m°q.

Cu ]co-£-Wßfn¬ e`n-°p∂ ssl{U-P-s‚-bpw, HmIvkn-

Ps‚bpw hym]vXw 2:1 F∂ tXmXn-em-bncn-°pw.  Pe-X-∑m-{X-bn¬

ssl{U-P-s‚-bpw, HmIvkn-Ps‚bpw B‰-ßƒ CtX A\p-]m-X-Øn-

em-Wp-≈-Xv. Pe X∑m-{Xsb H2O F∂p kqNn-∏n-°p∂p.

Hcp sSÃvSyq_n¬ kn¶pw t\¿∏n® sslt{Um-t¢m-dnIv BknUpw

XΩn¬ {]h¿Øn-∏n®v ssl{U-P≥ \n¿an-°q.

D≠m-Ip∂ ssl{U-Ps\ Cu¿∏-c-ln-X-amb as‰mcp sSÃvSyq_n¬

tiJ-cn-°q. (ssl{U-P\v hmbp-hn-t\-°mƒ km{μX Ipd-hm-sW∂v

Adn-bm-a-t√m. {]h¿Ø\w \S-°p∂ sSÃvSyq_n\p apI-fn¬ as‰mcp

sSÃvSyq_v IagvØn∏nSn-®mWv ssl{U-P≥ tiJ-cn-t°-≠-Xv).

Cu sSÃvSyq_nte°v IØp∂ Nμ-\-Øncn ImWn®p t\m°q.

F¥mWp kw`-hn-°p-∂-Xv? ssl{U-P-\p-ambn cmk-{]-h¿Ø-\-

Øn¬ G¿s∏-Sp∂Xv hmbp-hnse HmIvkn-P-\m-Wv.

sSÃvSyq-_ns‚ hi-ßƒ {i≤n-°q. F¥mWv \nco-£-Ww?

hi-ß-fnse Pe-Øp-≈n-I-fpsS km∂n-[y-Øn¬ \n∂v HmIvkn-P≥,

ssl{U-P-\p -ambn tN¿∂v Peap -≠mbn F∂p a\- n -em -

°mat√m.

Pehpw teml-ß-fp-am-bp≈ {]h¿Ø\w

Pe-Øns‚ km∂n-[y-Øn¬ Ccpºv Xpcp-ºn-°p-sa∂v a\- n-em-°n-

bn-´p-≠-t√m.

tkmUnbw, s]m´m-kyw, Im¬kyw F∂nh XWpØ Pe-hp-ambn

{]h¿Øn-®v ssl{U-P≥ ]pd-Øp-hnSp∂ teml-ß-fm-sW∂v

\nßƒ ]Tn-®n-´p-≠t√m.

\∂mbn Dc®p an\p-k-s∏-Sp-Ønb Hcp IjWw aKv\ojyw Hcp

sSÃvSyq_nep≈ Pe-Øn¬ CSpI.

GsX-¶nepw hmXIw D≠m-Ip-∂-Xmbn tXm∂pt≠m?

Pe-X-∑m-{X-bpsS t_mƒ B‚ v

ÃnIv amXrI

IT @ School  Edubuntu
hnse sshZypX hnt«-jWw
F∂ `mKw \nco-£n-°pI.

IT @ School  Edubuntu
hnep≈ ghemical D]-tbm-Kn®v

Pe-X-∑m-{X-bpsS ball and
stick amXrI \n¿an®v t\m°p-

a-t√m.

tlm v̂am≥

Pethmƒ´m-ao-‰¿

Nn{Xw 16.6
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{]h¿Ø-\-Øn\v NqSp≈ Pew D]-tbm-Kn-®p t\m°q.

Fs¥-¶nepw hyXymkw ImWp-∂pt≠m?

Cu {]h¿Ø-\-Øns‚ A]q¿W cmkka-hmIyw X∂n-cn-°p-∂p. CXv

]q¿Øo-I-cn-°mtam.

Mg + H2O  MgO + ....................
D≠m-Ip∂ hmXIw Xncn-®-dn-™-t√m.

aKv\ojyw NqSp≈ Pe-hp-ambpw Ccpºv \ocm-hn-bp-ambpw {]h¿Øn®v

ssl{U-P≥ hmXIw ]pd-Øp-hn-Sp-∂p. sNºv, sh≈n, kz¿Ww,

πm‰n\w apX-em-b teml-ßƒ°v Pe-hp-ambn {]h¿Ø-\-an-√.

Pew˛km¿hnI embIw (Water - Universal Solvent)

Xmsg ]d-bp∂ hkvXp-°ƒ hyXykvX •mkv Swª-dp-I-fnse Pe-

Øn¬ ebn-∏n-°p-I.

1. Idn-bp∏v

2. ]©-kmc

3. hn\m-Kncn

aq∂p emb-\n-Ifpw shtΔsd kv]q¨ D]-tbm-Kn®v \∂mbn Cf°n-

t®¿°p-I. Hmtcm emb-\n-bn¬ \n∂pw A¬∏-sa-SpØv cpNn®p t\m°q.

F¥mWv {]tXy-I-X?

Pe-Øn¬ Hmtcm ]Zm¿Yw ebn--°p-tºmgpw Pe-Øn\v AXn¬ ebn--®

]Zm¿Y-Øns‚ kz`m-h-am-Wt√m ssIh-∂-Xv.

ap≥ ¢mkp-I-fn¬ \n∂p t\Snb hnh-c-ßƒ D]-tbm-K-s∏-SpØn Hcp

]co-£Ww sNømw.

aq∂v sSÃvSyq-_p-I-fn¬ UnÃn¬Uv hm´¿ As√-¶n¬ ag-sh≈w FSp-

°p-I.  aq∂nepw  pH t]∏¿, \oe, Nph∏v en‰vakv t]∏dpIƒ F∂nh

XmgvØn \nco-£n°pI. Ch-bnsem∂n¬ c≠p Xp≈n sslt{Um-

t¢m-dnIv BknUpw as‰m-∂n¬ c≠p Xp≈n tkmUnbw sslt{Um-

IvsskUv emb-\nbpw tN¿Øv ]co-£Ww Bh¿Øn°p-I. Pe-

Øns‚ kz`m-h-Øn\v F¥p am‰-amWv D≠m-bXv? \nco-£Ww

FgpXpI.

km[m-cW Pew :

BknUv tN¿Ø Pew :

B¬°en tN¿Ø Pew :

ip≤Pe-Øn\v Bkn-Un-s‚tbm B¬°-en-bp-sStbm kz`mhw

C√m-Ø-Xn-\m¬ PesØ  \n¿hocyembIw (Neutral solvent)
F∂p hnfn-°p-∂p.

as‰mcp ]co-£Ww sNbvXp-t\m-°q.

hyXykvX _o°-dp-Ifn¬ FSpØ Pe-Øn-te°v \nd-ap≈ ajn-Iƒ,

Nph∂ ajn-I-e¿∂
Pew

tIm∏¿ kƒt^‰v
emb\n

\n°¬ kƒt^‰v
emb\n

Nn{Xw 16.7
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\nd-ap≈ eh-W-ßƒ (tIm∏¿ kƒt^-‰v, \n°¬ kƒt^‰v

apX-em-b-h) tN¿Øv Cf°nt\m°q (Nn{Xw 16.7). Pe-Øn-\p-

≠m-Ip∂ \ndw \nco-£n-°q.

\nd-ap≈ GXp ]Zm¿Yw tN¿Ømepw tN¿°p∂ ]Zm¿Y-Øns‚

\ndw kzoI-cn-°m≥ Pe-Øn\p Ign-bpw.

Pe-Øns‚ ta¬∏-d™ khn-ti-j-X-I-ƒ {]tbm-P-\-s∏-Sp-∂

kμ¿ -̀ßƒ Is≠-Øq.

\nc-h[n hkvXp-°sf ebn-∏n-°p-∂-Xn-\mepw hym]-I-ambn

emb-\n-Iƒ Xbm-dm-°m≥ D]-tbm-Kn-°p-∂-Xn-\mepw Pew

Hcp km¿hn-I-em-b-I-amWv.

arZpPehpw ITn-\-P-ehpw (Soft water, Hard water)

ag-sh≈w aÆn-eqsS Acn-®n-d-ßnbpw Hgp-InbpamWv InW-dp-I-

fn-epw \Zn-I-fnepw kap-{Z-Ønepw FØp-∂-Xv. At∏mƒ aÆnse

]e ]Zm¿Yßfpw CXn¬ ebn®p tNcnt√? Im¬ky-Øn-s‚bpw

aKv\o-jy-Øn-s‚bpw eh-W-ß-fmWv Pe-Øn¬ IqSp-X-embn

ebn®ptNcp-∂-sX∂v Is≠Ønbn´p-≠v.

aq∂v sSÃvSyq-_p-Ifn¬ Im¬kyØns‚tbm aKv\o-j-y-Øns‚tbm

-ss_-Im¿_-tW‰v, t¢mssd-Uv, kƒt^‰v F∂o eh-W-ßƒ ebn-

∏n® Pew FSp°pI. as‰mcp sSÃvSyq-_n¬ ip≤-amb Pew (ag-

sh≈w As√-¶n¬ UnÃn¬Uv hm´¿) FSp-°p-I. F√m sSÃvSyq-

_p-I-fnepw Xpey hep-∏-ap≈ tkm∏pIjW-ßƒ tN¿°pI.

sSÃvSyq_pIƒ \∂mbn Ipep-°p-I.  GXn-emWv tkm∏v ebn®p

tN¿∂v IqSp-X¬ ]X-bp-≠m-b-Xv? a‰p emb-\n-I-fn¬ tkm∏v

\∂mbn ]X-bm-Ø-Xn\p Imc-W-sa¥v?

tkm∏v \∂mbn ]X-bmØ PesØ ITn-\-Pew F∂p ]d-bp-

∂p. ChnsS Pe-Øns‚ ImTn-\y-Øn\p ImcWw AXn¬ ebn-

®p-tN¿∂ Im¬kyw, aKv\o-j-yw eh--W-ß-fmWv. tkm∏v

\∂mbn ]X-bp∂ PesØ arZp-Pew F∂p hnfn-°p-∂p.

tkm∏v \∂mbn ]X-bmØ emb-\n-Iƒ Xnf-∏n® tijw ]co-

£Ww Bh¿Øn-°p-I. F¥mWp \nco-£Ww?

ss_Im¿_-tW‰v Ie¿∂ Pe-Øns‚ ImTn-\yw Xnf-∏n®t∏mƒ

amdn-bn-t√. CØcw ImTn\yw Pe-Øns‚ Xm¬°m-enI ImTn-

\yw (Temporary hardness) F∂mWv Adn-b-s∏-Sp-∂-Xv. Xnf-∏n®v

\o°w sNøm≥ Ign-bp∂ ImTn-\y-am-Wn-Xv.

Pe-Øns‚ Xm¬°m-enI ImTn-\y-Øn\p ImcWw AXn¬ ebn®p

tN¿∂ Im¬kyw, aKv\ojyw ss_Im¿_-tW-‰p-I-fm-Wv.

Im¬ky-Øn-s‚bpw aKv\o-jy-Øn-s‚bpw t¢mssd-Up-Ifpw

  PeImTn\yw

a-g-sh-≈w a-Æn-eq-sS A-cn-®n-

d-ßp-tºƒ a-Æn-epw ]m-d-I-fn-

ep-a-S-ßn-b Im¬-ky-Øn-s‚-

bpw a-Kv-\o-jy-Øn-s‚-bpw e-h-

W-ßƒ P-e-Øn¬ e-bn-®p-tN-

cp-∂Xp aqe-am-Wv ITn-\Pew

D-≠m-Ip∂-Xv. Im¬-ky-Øn-s‚-

bpw a-Kv-\o-jy-Øn-s‚-bpw e-h-

W-ßƒ tkm-∏p-am-bn cm-k-{]-

h¿-Ø-\Ønte¿s∏ v́ A-en-bm-

Ø eh-W-ßfm-bn am-dp-∂Xn-

\m¬ ITn-\P-e-Øn¬ tkm-∏v

F-fp-∏-Øn¬ ]-X-bp∂n-√.

   L\-P-ew

     (Heavy Water)
arZp-P-ew, ITn-\-Pew F∂n-h-

b-√msX L\-P-e-hp-ap-s≠-∂-

dn-bmtam? Pe-Øn-ep≈ km[m-

cW ssl{U-P≥ B‰-

ßƒ°p-]-Icw ssl{U-Ps‚

sFtkmtSm∏mb Uyp‰o-cnbw

AS-ßn-bn-cn-°p∂ Pe-amWv

L\-P-ew. CXp \yq¢n-b¿

dnbm-IvS-dp-I-fn-emWv D]-tbm-Kn-

°p-∂-Xv.
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kƒt -̂‰p-Ifpw ebn-∏n® Pe-Øns‚ ImTn-\yw Xnf-∏n-®-t∏mgpw amdn-

bn-√-t√m. CXv ÿncImTn-\-y-am-Wv (Permanent hardness). A\p-tbm-P-y-

amb cmk-h-kvXp-°ƒ D]-tbm-Kn®v am{Xta CXp \o°w sNøm≥ Ign-

bpIbp≈q.

Pe-Øns‚ Xm¬°m-enI ImTn\yw Pew Xnf-∏n-°p-tºmƒ \o°-

s∏Sp∂p. NqSm-°p-tºmƒ ss_Im¿_-tW-‰p-Iƒ hnL-Sn-°-s∏-Sp-∂-Xm-

Wn-Xn-\p-Im-cWw. F∂m¬ ÿnc-Im-Tn\yw Cßs\ \o°w sNøm≥

Ign-bn√.

hnhn[ t{kmX- p-I-fn¬\n∂v Pekmºn-fp-Iƒ tiJ-cn®v ITn-\-

PetasX∂p ]co-£n-®-dn-bm≥ Ign-bp-a-t√m.

ss]∏p-sh-≈w, InW¿sh-≈w, Xnf-∏n® sh≈w, ]pg-bnse sh≈w

XpS-ßn-bh D]-tbm-Kn®v hkv{X-a-e-°n-bm¬ Htc A\p-̀ -h-am-bn-cn-°ptam

D≠m-hp-I?

ITn-\-P-e-Øn¬ hkv{X-ßƒ Ae-°n-bm¬ D≠m-hp∂ _p≤n-ap-́ p-Iƒ

N¿®-sN-øq.

Pehpw hmX-I-ßfpw

Pohn-Iƒ izk-\-Øn-\v D]-tbm-Kn-°p∂ hmX-I-ta-XmWv?

kkyßƒ Blmcw \n¿an-°m≥ GXp hmX-I-amWv

D]-tbm-Kn-°p-∂Xv?

PePohn-Iƒ°pw Pekky-ßƒ°pw Cu hmX-I-

ßƒ Fßs\ e`n°pw?

AtIz-dn-b-Øn-te°v XpS¿®-bmbn hmbp IS-Øn-hn-

Sp-∂Xv F¥n-\m-Wv?

AtIz-dn-b-Ønse ao\p-Iƒ izkn-°p∂ HmIvkn-P≥

FhnsS\n∂mWv Ahbv°v e`n-°p-I?

HmIvkn-P≥, Im¿_¨ ssUHm-IvsskUv apX-emb

hmX-I-ßƒ Pe-Øn¬ ebn-°pw.

P-e-Øn¬ ebn-®p-tN¿∂ HmIvkn-P-\m-Wv Pe-Po-hn-

Iƒ D]-tbm-Kn-°p-∂Xv. CXns‚ Afhv Ipd-bp-∂-

Xn\v A\p-k-cn®v Pew aen-\o-I-cn-°-s∏Sp∂p.

]pg-I-fnepw Ipf-ß-fnepw X≈p∂ ssPh-am-en-\y-ßƒ

Agp-Ip∂Xn\v Pe-Øn¬ ebn®ptN¿∂ HmIvkn-P≥

D]-tbm-Kn-°p-∂-Xn-\m¬, HmIvkn-Ps‚ Afhv Ipd-bp-

∂p. CXv Pe-Po-hn-I-fpsS \mi--Øn\p Imc-W-am-Ip∂p.

\nß-fpsS {]tZ-isØ Pe-t{km-X- p-Iƒ CØ-c-

Øn¬ GsX-¶nepw Xc-Øn¬ aen-\o-I-cn-°-s∏-́ n-́ p-

t≠m-sb∂ Hct\z-j-W-am-Imat√m.
Pe-a-en-\o-I-c-W-Øns‚ Zriyw

AtIz-dnbw
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ Pe-Øns‚ khn-ti-j-X-I-fmb Xnf-\n-e, Jcm¶w F∂nh Is≠Øm-

\pw hni-Zo-I-cn-°m\pw Ign-bp-∂p.

$ Pe-Øns‚ Xm]w Dƒs°m-≈m-\p≈ Ignhv Xncn-®-dn™v \nXy-Po-

hn-X-Øn¬ {]tbm-P-\-s∏-Sp-Øm≥ Ignbp∂p.

$ Pe-Øns‚ Akzm-`m-hnI hnImkw hni-Zo-I-cn-°m\pw {]tbm-P-\-

s∏-Sp-Øm\pw Ign-bp-∂p.

$ {]X-e-_ew F∂ Bibw Xncn-®-dn™v \nXy-Po-hn-X-Øn¬ D]-

tbm-Kn-°m≥ Ign-bp-∂p.

$ Pe-Ønse LS-I-ßƒ th¿Xn-cn-°m-\p≈ ]co-£-W-{]-h¿Ø-\-ß-

fn¬ G¿s∏-Sm≥ Ign-bp-∂p.

PeØn¬ ebn®ptNcp∂ HmIvkn-Ps‚ Afhv h¿[n-∏n-°m≥ Fs¥-¶nepw

am¿K-ß-fpt≠m? Is≠-Øq.

Pe-a-en-\o-I-cWw (Water Pollution)

C∂v hym]-I-ambn A\p -̀hs∏-Sp∂ Hcp {]iv\-am-Wt√m Pe-a-en-\o-I-cWw.

AXv Hcp kmaqlnI hn]-Øv Xs∂b-t√?

BcmWv CXn\v DØ-c-hmZn?

Pe-a -en -\o -I-c -W-Øn\v Imc-W-amIp∂ hnhn[ {]h¿Ø\-ßƒ

]´nIs∏SpØmtam?

$ Pe-t{km-X- p-I-fn¬ amen-\y-ß-fpsS \nt£]w

$ AanX cmk-h-f-{]-tbm-Kw

$ Un‰¿P‚p-I-fpsS AanX D]-tbmKw

$ Pe-Øn¬ Aen™ptNcp∂ IoS-\m-in-\n-Iƒ

$

$

IqSp-X¬ kμ¿`-ßƒ Is≠Øn skan-\m¿ {]_‘w

Xbmdm-°q.

a\p-jy≥ t\cn-Sp∂ {][m\ {]iv\-ß-fn -sem-∂mWv

IpSnsh≈£maw. \ne-hn-ep≈ Pet{km-X- p-Iƒ A\p-

Zn\w aen-\-s∏-́ p-sIm-≠n-cn-°p-∂p. CXv k¿hPoh-Pm-e-ß-

fp-sSbpw \ne-\n¬∏v A]-I-S-Øn-em-°pw. Pe-a-en-\o-I-cWw

XS-bp-∂-Xn-\p≈ am¿K-ßƒ kzoI-cn-°pI F∂Xv Hmtcm hy‡n-bp-sSbpw

IS-a-b-t√. Fs¥√mw {]h¿Ø-\-ß-fmhmw?

ag-sh≈kw`-cWw Pe£maw ]cn-l-cn-°m≥ klm-b-I-amtWm? CXn-

s\-s¥√mw am¿K-ß-fmhmw? Ipdn∏v Xbm-dm°n Ah-X-cn-∏n-°q.

ag-sh≈ kw -̀cWw ˛ Hcp amXrI
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$ ssl{U-P\pw HmIvkn-P\pw kwtbm-Pn-∏n®v Pew \n¿an-°p∂ ]co-

£Ww sNøm≥ Ignbp-∂p.

$ Hcp cmk-kw-bp‡w F∂ \ne-bn-ep≈ Pe-Øns‚ cmk{]h¿Ø-

\-ßƒ Xncn-®-dn-bm\pw ]co-£-W-ßƒ sNbvXv hni-Zo-I-cWw

\¬Im\pw Ign-bp-∂p.

$ Pe-Øns‚ ImTn-\-y-Øn\p Imc-W-sas¥∂v a\- n-em°n Pe

ImTn\yw \o°w sNøm-≥ Ignbp-∂p.

$ Pe-a-en-\o-I-c-W-Øn-s‚ Imc-W-ßƒ Xncn-®-dn™v Pew aen-\-am-Im-

Xn-cn-°m-\p≈ am¿K-ßƒ kzoI-cn-°m≥ Ignbp-∂p.

hne-bn-cpØmw

1. Xnf-\n-e-bnepw Jcm-¶-Ønepw Pew NqSm-°n-bm¬ AXns‚ Xm]-

\ne hy-X-ym-k-s∏-Sp-∂n-√.

a) Xnf-\ne, Jcm¶w ˛ Ch F¥mWv?

b) Pe-Øns‚ Xnf-\n-e, Jcm¶w ˛ Ch F{X?

c) Xm]-\ne hy-X-ym-ks∏Sm-Ø-Xn\p Imc-W-sa¥v?

2. Hcp \n›nX Afhv Pehpw shfns®Æbpw shtΔsd sSÃvSyq-_p-I-

fn¬ Htc Xm]t{kmX v D]-tbm-Kn®v NqSm-°p-∂p.

a) GXns‚ Xm]-\n-e-bn-emWv kmh-[m\w Db¿® D≠m-hpI?

b) F¥mWv CXn\p ImcWw?

c) Cu khn-ti-j-X-bpsS GsX-¶nepw Hcp {]mtbm-KnI D]-tbmKw

Fgp-XpI.

3. Hcp _o°-dn¬ 100 mL shfn-s®-Æbpw as‰m-∂n¬ 100 mL Pehpw

FSpØv {^ok-dn¬ kq£n-°p-∂p.

a) XWp-Øp-d-bp-tºmƒ c≠ns‚bpw hym-]vX-Øn¬ F¥p hy-X-ym-

k-amWv \nco-£n-°m≥ Ign-bpI?

b) \nco-£-W-Øn¬ \n∂v F¥mWv hy‡-am-Ip-∂Xv?

c) Nn√p-Ip-∏n-I-fn¬ Pew sFkm°n am‰p-tºmƒ  Ah ]q¿W-

ambpw \nd-bv°-cp-sX∂pw Ip∏n AS-bv°-cp-sX∂pw ]d-bp-∂-

Xns‚ ImcWw hni-Zo-I-cn-°p-I.

4. tkm∏v Pe-Øns‚ {]X-e-_ew Ipd-bv°p∂p.

a) -{]-X-e-_ew F∂m-se¥v?

b) {]X-e-_ew Ipd-bp-∂Xv hkv{X-ßƒ Ae-°p-∂-Xn¬ {]tbm-P-

\-s∏-Sp-∂Xv Fßs\?

5. {]X-e-_ew Hcp {ZmhI {]X-esØ Npcp-ßm≥ t{]cn-∏n-°p-∂p. CXv

sXfn-bn-°p-∂-Xn\v Hcp ]co-£Ww \n¿tZ-in-°pI (Bh-i-y-amb kma-
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{Kn-Iƒ, ]co-£-W-coXn, {]Xo£nX \nco-£Ww F∂ coXn-bn¬

Fgp-XWw).

6. ^njv Sm¶n¬ hf¿Øp∂ a’-y-ßƒ°v Bh-i-y-Øn-e-[nIw ̀ £Ww

C´p-sIm-Sp-°p-∂Xv Ah-bpsS \ne-\n¬∏n\v `oj-Wn-bm-Ip-∂p. Cu

{]kvXm-h-\bpsS \ym-bo-I-c-W-sa¥v?

7. Pe-Øn¬ ebn®ptN¿∂ Nne ]Zm¿Y-ßƒ PeImTn-\-y-Øn\v ImcW-

am-Ip-∂p-≠v.

a) NphsS X∂n-cn-°p-∂-Xn¬ GsXms° ]Zm¿Y-ß-fmWv Pe-Im-

Tn-\-y-Øn\p Imc-W-am-Ip∂Xv?

tkmUnbw t¢mssd-Uv, Im¬kyw ss_Im¿_-tW-‰v, Im¬kyw

Im¿_-tW-‰v, Im¬kyw kƒt^-‰v, aKv\ojyw kƒt^-‰v,

Im¬kyw t¢mssd-Uv, aKv\ojyw Im¿_-tW‰v

b) Ch-bn¬ GsXms° eh-W-ßƒ sIm≠p≈ ImTn-\-y-amWv Xnf-

∏n-®m¬ am‰m≥ Ign-bm-ØXv?

XpS¿{]-h¿Ø\ßƒ

(1) Hcp ]m{X-Øn¬ Ipd®v aWseSpØv AXn\p apI-fn-embn A¬∏w

Im¬kyw Im¿ss_Uv (CaC2) IjW-ßƒ hbv°p-I. ho≠pw

Ipd®v aW¬ \nc-Øn-b- tijw sFkvIjW-ßƒ hbv°p-I. C\n

sFkv kq£n®v IØn°q.

F¥v ImWp∂p? F¥m-bn-cn°pw ImcWw?

(Pew Im¬kyw Im¿ss_-Up-ambn {]h¿Øn®v Ak-‰n-eo-≥ hmX-

Ihpw Im¬kyw sslt{Um-IvsskUpw D≠m-Ip-∂p. Ak--‰neo≥

hmX-I-amWv IØp∂Xv.)

Im¬kyw Im¿ss_-Uv + Pew  Im¬kyw sslt{Um-IvsskUv

+ Ak-‰-neo≥

CaC2 + 2H2O  Ca (OH)2 +  C2H2

2C2H2  + 5O2   4CO2 + 2H2O (IØp∂ {]h¿Ø-\w)

(2) hnhn[ Pe-km-ºn-fp-Iƒ (InW¿sh≈w, ss]∏vsh≈w, Ipf-Ønse

sh≈w, ag-sh-≈w, UnÃn¬Uv hm´¿, IS¬Pew apX-em-bh) tiJ-

cn®v en‰vakv t]∏¿, pH t]∏¿ F∂nh D]-tbm-Kn®p ]co-£n®p

\nco-£-W-ßƒ tcJ-s∏-Sp-Øq.

Cu kmºn-fp-Iƒ Htc Af-hn¬ ioX-f-]m-\ob Ip∏n-I-fn¬ tiJ-

cn®v Htc Afhv tkm∏v tN¿Øv Ipep°n ITn-\-P-e-amtWm F∂p

]cn-tim-[n-°q.
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(3) Aip-≤-amb Pew ip≤o-I-cn®v IpSn-sh-≈-ambn D]-tbm-Kn-°m≥

Fs¥√mw am¿K-ßƒ Ah-ew-_n-°mw? \nßƒ°-dn-bm-hp-∂h hni-

Zo-I-cn-°q.

(4) Pe-thmƒ´m-ao-‰¿ \n¿an°mw

Bh-iy-amb hkvXp-°ƒ

9 V B¬°-sse≥ _m‰dn ˛ 1

πmÃnIv sFkv{Iow I∏v ˛ 1

t{UmbnMv ]n≥ ˛ 2 FÆw

ssat{Im sSÃvSyq_v ˛ 2 FÆw

{]h¿Ø-\-{Iaw

_m‰-dn-bpsS apI-fn¬ πmÃnIv I∏ns‚ a[y-̀ mKw h®v sS¿an-\-ep-

Iƒ kv]¿in°p∂ ÿe-ßƒ AS-bm-f-s∏-Sp-Øp-I. AS-bm-f-ß-

fn¬ t{UmbnMv ]n∂p-Iƒ I∏n-\-Sn-bn¬\n∂p IS-Øp-I. C\n I∏n¬

A¬∏w BknUv tN¿Ø Pe-sa-SpØp _m‰-dn-bpsS sS¿an-\-ep-I-

fn¬ t{UmbnMv ]n≥ kv]¿in-°p∂ coXn-bn¬ hbv°p-I. F¥mWv

kw -̀hn-°p-∂Xv? c≠v ssat{Im sSÃvSyq-_p-I-fn¬ \ndsb Pe-sa-

SpØv ]n∂p-Iƒ°p apI-fn¬ IagvØn hbv°q. F¥mWv kw -̀hn-

°p-∂-sX∂v \nco-£n-°q. F¥-\p-am-\n°mw?

(5) Hcp C©-£≥ kndn-©n¬ Xnf-bv°m-dmb Pew \nd-bv°p-I. kndn-

©ns‚ t\mkn¬ hnc¬sIm≠v Aa¿Øn-]n-Sn-®-tijw ]nÃ¨

]n∂n-te°v hen-°p-I. F¥mWv \nco-£-Ww? ImcWw hni-Zo-I-

cn-°mtam?

9 V _m‰dn
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imkv{X-̨ kmt¶-XnIcwK-ß-fn¬ hf-sc-b-[nIw ]ptcm-KXn ssIh-cn® Hcp

Ime-L-´-Øn-emWt√m \mw Pohn-°p-∂-Xv. sshhn-[y-am¿∂ \nc-h[n

hkvXp-°ƒ \ap-°p-Np‰pw ImWmw. PohnX kuI-cy-ßƒ sa®-s∏-Sp-Øm≥

\nc-h[n hkvXp-°ƒ \ap-°n∂v e`y-am-Wv. Ch-bn¬ an°-hbpw ck-X-

{¥-Øns‚ kw`m-h-\-I-fm-sW∂p ]cn-tim-[n-®m¬ hy‡-am-Ipw.

{]IrXnhn -̀h-ßƒ ]c-am-h[n D]-tbm-K-{]-Z-am-°nbpw Ir{Xn-aambn \nch[n

\qX\ ]Zm¿Y-ßƒ \n¿an-®p-amWv ck-X{¥w hnkvabm-h-l-amb am‰-

ßƒ°p hgn-sbm-cp-°n-b-Xv.

hnhn[ taJ-e-I-fn¬ ck-X{¥w \¬Inb kw`m-h-\-Iƒ Is≠Øn Hcp

skan-\m¿ {]_-‘w Xbm-dm-°q.

t]mfnadp-Iƒ (Polymers)
]cp-Øn-bpw kn¬°pw Iºn-fnbpw NWhpw Hs° ]pcm-X-\-Imew apX¬

hkv{X-\n¿am-W-Øn\v D]-tbm-Kn-®phcp∂ hkvXp-°-fm-sW∂v Adn-bm-

at√m. Chbpw \ap°p ]cn-Nn-X-amb NIn-cn, d∫¿ apX-em-bhbpw t]mfn-

a-dp-Iƒ (Polymers) F∂ hn`m-K-Øn¬s∏-Sp∂ X∑m-{X-Ifm¬ \n¿an-

XamWv. At\Iw eLp-X-∑m-{X-Iƒ (tamtWm-a-dp-Iƒ) tN¿∂p-≠m-Ip∂
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_rlXvX∑m-{X-I-fmWv t]mfn-a-dp-Iƒ. Htct]mse-bp≈

At\Iw apØp-Iƒ IqSn-t®¿∂v B -̀c-W-ßƒ D≠m-Ip-∂-Xp-

t]m-se-bmWv tamtWm-a¿ X∑m-{X-Iƒ IqSn-t®¿∂v t]mfn-a-

dp-Iƒ cq]wsIm≈p-∂-Xv.

DZm-l-W-Øn\v, •qt°m-kv, Aant\m BknUv apX-emb X∑m-

{X-Iƒ tamtW-ma-dp-Ifm-Wv. Ch tN¿∂p-≠m-Ip∂  t]mfn-a-dp-

I-fmWv bYm-{Iaw A∂-Pw, t{]m´o≥ F∂n-h.

t]mfn-a-dp-Isf Ah-bpsS `uXn-I-kz-̀ m-h-Øns‚ ASn-ÿm-\-

Øn¬ {][m-\-ambpw ss^_¿, πmÃn-Iv, d∫¿ F∂n-ßs\

Xcw-Xn-cn-®n-´p-≠v.

$ _e-ap≈ \qep-Iƒ \n¿an-°m≥ A\p-tbm-Py-amb t]mfn-

a-dp-I-fmWv ss^_-dp-Iƒ.

$ hnhn[ cq]-Øn¬ hm¿sØ-Sp-°m≥ Ign-bp∂ t]mfn-a-

dmWv πmÃn-Iv.

$ Cem-kvXnI kz`m-h-ap≈ t]mfn-a-dmWv d∫¿

a\p-jy-\n¿anX ss^_-dp-Iƒ

(Man made or synthetic fibres)

{]Ir-Xn-ZØ ss^_-dp-Iƒ Bb tIm´¨, kn¬°v, a‰p -\m-

cp-Iƒ apX-em-bh \ΩpsS F√m Bh-iy-ßƒ°pw aXn-bm-Ip-

∂n-√. Ahbv°v ta∑-Iƒ ]e-Xp-ap-s≠-¶nepw {]tXyI Bh-

iy-ßƒ°v A`n-e-j-Wo-b-amb Nne KpW-ßƒ D≠m-hm-dn-√.

hkv{X-\n¿am-W-Øn-\p-]-tbm-Kn-°p∂ {]Ir-Xn-ZØ t]mfn-a-dp-

Ifmb tIm´¨, kn¬°v F∂nh hne-bn-cpØn Ah-bpsS

sa®-ßfpw ]cn-an-Xn-Ifpw ]´nIs∏SpØq. ]´nI (17.1)

sa®-ßƒ ]cn-an-Xn-Iƒ

$ [cn-°m≥ kpJ-{]-Z-amWv $ e`y-X-°p-dhv

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

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

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

Pohs‚ Dev]-Ønbpw
t]mfn-a-dn-eqsS

`qan-bn¬ Poh-\pZv̀ -hn® Ime-Øp-

Xs∂ t]mfn -a -dp -Ifpw cq]w

sIm≠n-cp-∂p. GI-tZiw 400

tImSn h¿j-ßƒ°p-apºv

Aant\m Bkn-Up-Iƒ tN¿∂v

cq]wsIm≠ t]mfn-admb t{]m´o-

\p-Iƒ BWv Poh\v ASn-Ø-d-bm-

b-Xv. Poh-Pm-e-ß-fn¬ ImWp∂

t{]m´o -\p -Iƒ, Un.F≥.F,

A∂Pw, sk√p-temkv F∂n-h-

sbms° t]mfn-a-¿ hn`m-K-Øn¬

s]Sp-∂-h-bm-Wv. Chsb _tbm-

t]m-fn-a-dp-Iƒ (Bio polymer) F∂p

hnfn-°p-∂p. Chbpw ]mT-Øns‚

XpS-°-Øn¬ {]Xn-]m-Zn® t]mfn-

a-dp-Ifpw {]Ir-Xn-ZØ t]mfn-a-dp-

Iƒ (Natural polymer) BWv.

imkv{X]co -£-W-im -e -bn¬

\n¿an® ss\tem¨, dtbm¨,

t]mfn-Øo≥, ]n.hn.kn F∂nh

Hm¿Km\nIv t]mfn-a-¿ hn`m-K-

Øn¬s∏-Sp-∂p. Chsb kn¥-‰nIv

t]mfn-a-dp-Iƒ (Synthetic polymer)
F∂p hnfn-°p-∂p.

tamtWm-a¿

t]mfn-a¿

t]mfn-a-ssd-tk-
j≥

Cu ]cn-an-Xn-Iƒ adn-I-S-°m≥ ck-X{¥am¿K-ß-fn-epsS \nc-

h[n Ir{Xna t]mfn-a-dp-Iƒ \n¿an-s®-Sp-Øn´p-≠v. hkv{X-\n¿am-

W-cw-KØv C∂p hym]-I-ambn D]-tbm-Kn-°p∂ ss\tem¨,

sSdn-eo≥ apX-emb Ir{Xn-a-\m-cp-Iƒ ss^_¿hn-̀ m-K-Øn-ep≈

a\p-jy-\n¿anX t]mfn-a-dp-IfmWv.

Cu Ir{Xna \q¬Ø-c-ßƒ°v s]mXp-sh-bp≈ khn-ti-j-X-

Iƒ Fs¥m-s°-bm-Wv. ]´n-I-s∏-Sp-Øq.

]´nI 17.1
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$ {]Ir-Xn-ZØ \q¬Ø-c-ß-tf-°mƒ hne-°p-dhv.

$ IqSp-X¬ CuSv \n¬°pw.

$ Ffp-∏-Øn¬ Npfp-ßp-∂n√.

$ \\-™m¬ thK-Øn¬ DW-ßp∂p.

$

$

Ir{Xna \q¬Ø-c-ßƒ°v ta∑-I-tfm-sSm∏w ]cn-an-Xn-I-fp-an-t√.

Chsb {]Ir-Xn-ZØ \q¬Ø-c-ß-fp-ambn Xmc-Xayw sNbvXp

NphsS sImSp -Øn´p≈hbn¬ Ir{Xna \q¬Ø-c-ßƒ°v

tbmPn®h  sNøq.

$ hmbp-k-©mcw (IqSp-X¬/Ipd-hv)

$ Pemwiw BKn-cWw sNøm-\p≈ Ignhv (IqSp-X¬/Ipd-hv)

$ NqSp≈ Imem-h-ÿbv°v (A\p-tbmPyw/A\p-tbm-Py-a-√)

$ Xo∏n-Sn-°m-\p≈ {]h-WX (IqSp-X¬/Ipd-hv)

Cu ]cn-an-Xn-Iƒ ]cn-l-cn-°m≥ Ign-bptam?

Ir{Xna \q¬Ø-c-ß-tfm-sSm∏w tIm´¨ t]mep≈ {]Ir-Xn-

P\yhkvXp-°ƒ Iq´n-t®¿Øp hym]-I-ambn D]-tbm-Kn-®p-h-cp-∂p.

Imc-W-sa-¥m-bn-cn-°mw? Is≠-Øm≥ {ian-°q.

πmÃn-°p-Iƒ (Plastics)
\mcp-I-fn¬\n∂p hyXykvX kz`m-h-ap≈ t]mfn-a-dp-I-fmWv πmÃn-

°p-Iƒ. a\p-jy-Po-hn-X-Øns‚ apJ—mb Xs∂ am‰nb hkvXp-°-

fmWh. πmÃn-°p-Iƒ Ir{Xna t]mfn-a-dp-I-fm-Wv. Km¿lnI D]-I-

c-W-ßƒ apX¬ Ir{Xna lrZ-b-hm¬hp-Iƒ hsc \n¿an-°m≥

hnhn-[-bn\w πmÃn-°p-Iƒ D]-tbm-Kn-®p-h-cp-∂p. πmÃn-°p-Isf

t]mse sshhn-[y-am¿∂ D]-tbm-K-ßƒ D≈ ]Zm¿Y-ßƒ thsd-

bn-√. hyXykvX KpW-ß-fp≈ πmÃn-°p-Iƒ C∂v \n¿an-°-s∏-́ n-

´p-≠v. KpW-ß-fn-ep≈ sshPm-Xy-amWv Chsb IqSp-X¬ D]-tbmK-

{]Z-am-°p-∂-Xv.

d∫¿
Cem-kvXnI kz`m-h-ap≈ {]Ir-Xn-ZØ t]mfn-a-

dmWv d∫¿. d∫¿ ac-Øn¬ \ns∂-Sp-°p∂

d∫¿]m-en¬ (em‰-Ivkv) \n∂mWv d∫¿ th¿Xn-cn-

s®-Sp-°p-∂-Xv. sFtkm-{]o≥ F∂ tamtWm-a¿

X∑m-{X-Iƒ tN¿∂p≠m-bn-´p≈ t]mfn-a-dmWv

d∫¿.

d∫-dns‚ kz`m-h-ßƒ D≈ Ir{Xna t]mfn-a-dp-Iƒ

\n¿an-s®-Sp-Øn-́ p-≠v. Ch Ir{Xna d∫¿ F∂-dn-b-

s∏-Sp-∂p. \ntbm-{]o≥, Xtbm-tImƒ, _yqW- Fkv,

_yqW F≥ F∂nh C°q-́ -Øn¬s∏-Sp∂p.

ss\temWpw
dtbmWpw

BZy-ambn \n¿an -°-s∏´

Ir{Xna \q¬Ø-c-amWv ss\-

tem¨ (Nylon). \yqtbm¿°v,

e≠≥ F∂o \K-c-ß-fpsS

t]cn¬ \n∂mWv ss\tem-

Wn\v B t]cp e`n-®-Xv. Cu

\K-c-ß-fn-emWv ss\tem¨

BZy-ambn hn‰-gn°-s∏-´-Xv.

Ir{Xn-a-]´v F∂-dn-b-s∏-Sp∂

A¿[Ir{Xn-a-\q¬Ø-c-amWv

dtbm¨ (Rayon). {]Ir-Xn-

ZØ kn¬°n\v kam-\-kz-̀ m-

h-ß-fp≈ dtbm¨, "]´p-h-

kv{X-ßƒ' \n¿an-°m≥ D]-

tbm-Kn-®p-h-cp-∂p.

A¬∏w πmÃnIv
Ncn{Xw

cq]-am‰w hcp-Øm≥ Ign-bp-

∂Xv F∂¿Yw hcp∂ πmÃn-

t°mkv (Plastikos) F∂

{Ko°v hm°n¬\n∂mWv

πmÃn-°n\v B t]cv e`n-®-Xv.

1856˛¬ Ae-Ivkm-≠¿

]m¿°vkv (Alexander Parkes)
\n¿an-s®-SpØ ]m¿°n-ko≥

(Parkesine) F∂ ]Zm¿Y-

amWv πmÃn-°n\v kam-\-amb

BZyw \n¿an-°-s∏´ hkvXp.

1909¬ entbm- t_-°ve‚ v (Leo
Baekeland) F∂ s_¬Pn-

b≥ ck-X-{¥-⁄≥ \n¿an®

t_°-sse-‰mW v (Bakelite)
BZy Ir{Xna πmÃn-Iv.
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πmÃn-°p-I-fpsS Fs¥√mw khn-ti-j-X-I-fmWv \nßƒ°-dn-bm-hp-∂-Xv?

]´n-I-s∏-Sp-Øq.

$

$

$

πmÃnIv D]-tbm-Kn-°p∂ Nne kμ¿`-ßƒ ]´n-I-bn¬ \¬In-bn-cn-°p-

∂p. πmÃn-°ns‚ GXp khn-ti-j-X-bmWv Hmtcm kμ¿ -̀Ønepw {]tbm-

P-\-s∏-Sp-Øn-bn-cn-°p-∂-sX∂v Is≠Øn FgpXq. IqSp-X¬ kμ¿ -̀ßƒ

Dƒs∏-SpØn ]´nI (17.2) hn]p-eo-I-cn-°q.

t{Imkv en¶vUv t]mfn-a¿

(sX¿tamsk‰nMv πmÃnIv LS\)

eo\n-b¿ t]mfn-a¿

(sX¿tamπmÃnIv LS\)

]´nI 17.2

kμ¿`w khn-ti-jX

sshZyp-X-Nm-e-I-ß-fn¬ Bh-cWw sNøp∂p. sshZyp-X-hmln-b√

]mN-I-∏m-{X-ß-fpsS ssI∏nSn \n¿an-°p-∂p.

cmk-]-Zm¿Y-ßƒ kq£n-°m≥ D]-tbm-Kn-°p-∂p.

hm´¿Sm-¶p-Iƒ \n¿an-°m≥ D]-tbm-Kn-°p-∂p.

Krtlm-]-I-c-W-ßƒ \n¿an-°m≥ D]-tbm-Kn-°p-∂p.

sX¿tam-πm-Ãn°pw sX¿tamsk‰nMv πmÃn°pw

(Thermoplastic and Thermosetting plastic)

F√m Bh-iy-ßƒ°pw Htc kz`m-h-ap≈ πmÃn-°mtWm D]-

tbm-Kn-°p-∂Xv?

πw_nMv tPmen-Iƒ sNøp-∂-h¿ ]n.hn.kn ss]∏p-Iƒ NqSm-

°nbpw XWp-∏n®pw D]-tbm-Kn-°p-∂Xv I≠n-´n-t√. F¥mWv

CØcw πmÃn-°ns‚ {]tXy-IX? {]j¿Ip-°-dn -sebpw

Ab¨t_m-Ivkn-sebpw ssI∏nSn \n¿an-°m≥ ]n.hn.kn D]-

tbm-Kn-°mtam? Hcp IjWw ]n.hn.-kn., ]gb kzn®p-Iƒ F∂nh

NqSm°n am‰-ßƒ \nco-£n-°q.

NqSm-°p-tºm-gp-≠m-Ip∂ am‰-Øns‚ ASn-ÿm-\-Øn¬ πmÃn-

°p-Isf c≠mbn Xcw-Xn-cn-°mw. NqSm-°p-tºmƒ arZp-hm-Ip-Ibpw

XWp-∏n-°p-tºmƒ ZrV-am-hp-Ibpw sNøp∂ πmÃn-°mWv

sX¿tamπmÃnIv (Thermoplastic). Cu {]h¿Ø\w F{X

{]mhiyw thW-sa-¶nepw Bh¿Øn-°mw.

\n¿am-W-th-f-bn¬ NqSm-b- Ah-ÿ-bn¬ arZp-hm-bn-cn-°p-Ibpw

F∂m¬ XWp-∏n-°p-tºmƒ ÿnc-ambn ZrV-am-hp-Ibpw

sNøp∂ πmÃn-°mWv sX¿tam-sk-‰nMv πmÃn-Iv (Thermosetting
Plastic). ZrV-ambn Ign-™m¬ Chsb NqSm°n ho≠pw cq]-

am‰w hcpØp-hm≥ km[y-a-√.

πmÃn-°p-Iƒ NqSm-°p-tºm-gp≈ CØcw hyXym-k-Øn\v Imc-

W-sa-¥m-bn-cn°mw?

πmÃn-°p-I-fpsS LS\

hnhn[ πmÃn-°p-Iƒ Ah-bpsS

X∑m-{Xm-L-S-\-bn¬ hyXym-k-s∏-

´n-cn°p-∂p. sX¿tam πmÃn-°p-

Isf eo\n-b¿ t]mfn-a¿ (Linear
polymer) F∂p hnfn -°p -∂p.

tamtWm-a-dp-Iƒ t\¿tcJ-bn¬

tN¿∂p -≠m -b -h -b m -W nX v .

sX¿tam-sk‰nMv πmÃn-°p-Iƒ

tamtWm-a¿ bqWn-‰p-Iƒ ]e Zni-

bn¬ IpdpsI tN¿∂ (Cross linked)
LS-\- D≈hbmWv. Ch c≠pw

XΩn¬ LS-\bn-ep≈ hyXymk

amWv NqSm-Ip-tºm-gp≈  hyXy

kvX kz`m-h-Øn\p Imc-Ww.
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πmÃnIv amen-\y-ß-fpsS Zriyw

sX¿tam-πm-ÃnIv NqSm-°p-tºmƒ ̀ uXn-I-am‰w kw -̀

hn-°p-∂p.

sX¿tam-sk-‰nwKv πmÃnIv NqSm-°p-tºmƒ `uXn-

I-am‰tØmsSm∏w cmk-am-‰hpw kw -̀hn-°p-∂p.

\nXy-Po-hn-X-hp-ambn _‘-s∏´ GXm\pw πmÃn-

°p-Ifpw Ah-bpsS D]-tbm-K-ßfpw ]´nI-s∏-Sp-

Øn-bn-cn-°p-∂p (]´nI 17.3).

aen-\o-I-cWw πmÃnIvaqehpw

(Pollution due to plastic)

BZyIm-e-ß-fn¬ AZv̀ pXhkvXp-hmbn ]cn-K-Wn-

®n-cp∂ πmÃnIv C∂v ]cs° Hgn-hm-°-s∏-tS≠

Hcp hkvXp-hmbn amdn-bn-cn-°p-∂p. temI-hym-]-I-

ambnØs∂ πmÃn-°p-I-fpsS D¬∏m-Z-\-Øn\pw

D]-tbm-K-Øn\pw Nne \nb-{¥-W-ßƒ h∂pIgn-

™n-́ p-≠v. \ΩpsS cmPyØpw ]e ÿe-ß-fnepw

πmÃn-°ns‚ D]-tbmKw \ntcm-[n-®n-́ p-≠v. Bip-

]-{Xn-Ifpw arK-im-e-Ifpw s]mXp-ÿ-e-ßfpw

πmÃnIv hnap-‡-am-°m-\p≈ \S-]-Sn-Iƒ Bhn-jvI-

cn-®n-´p-≈Xv \nßƒ°pw Adn-bm-at√m? CXn\p

{][m-\- Im-cWw Chbv°v  a‰v hkvXp-°-sf-t∏mse

ssPhhnL-S\w kw`hn°p-∂n√ F∂-Xm-Wv.

GsX√mw kμ¿`-ß-fn-emWv πmÃnIv A]-I-S-

Imcn-bm-Ip-∂Xv? Btem-Nn-®p-t\m-°q.

$ Ae-£y-ambn hen-s®-dn-bp-tºmƒ ]cn-ÿnXn

aen-\o-I-c-W-Øn\v ImcW-am-Ip-∂p.

$

$

πmÃn-°ns‚ D]-tbmKw ]q¿W-ambn \ntcm-[n-

°m≥ Ign-bptam?

πmÃn-°ns‚ D]-tbmKw [mcmfw t\ -́ßƒ am\-

h-cm-in°v \¬In-bn-́ n-t√? NphsS ]d-bp-∂hbn¬

πmÃn-°v F¥p ]¶mWv hln-®n-´p -≈-sX∂v

Btem-Nn®p Is≠-Øq.

$ h\-kw-c-£-Ww

$ Km¿lnI D]-tbmKw

$ Btcm-Ky-cwKw

$ \n¿amW{]h¿Ø--\-ßƒ

πmÃnIv aen-\o-I-c-W-Øns‚ hnhn[

Zriy-ßƒ C‚¿s\-‰n¬ \n∂p

Uu¨temUv sNømw.

t]cv D]-tbm-K-ßƒ

hnhn[ ]m°-‰p -Iƒ,

Syq_p-Iƒ, I≠-bv\-dp-

Iƒ F∂nh \n¿an-°p-∂-

Xn\v.

Ce-Iv{Sn-°¬ hb-dnßn\v,

πw_n-ßn-\v, jqkp-Iƒ,

l m≥U v_m - K p - Iƒ ,

s d b n ≥ t I m - ´ p - I ƒ ,

t_m´n-ep-Iƒ, ^¿Wn-®-

dp-Iƒ F∂nh \n¿an-°p-

∂-Xn\v.

t]mfn-Øo≥

(Polythene)

t]mfn -hn-ss\¬

t¢mssdUv (PVC)

sX¿tam-πm-ÃnIv

π§p -Iƒ, kzn®p -Iƒ,

_ -́Wp-Iƒ, sshZyp-tXm-

]-I-c-W-ß-fp-sSbpw ]mN-

I -∏m - {X -ß -f p - sSbpw

ssI∏n-Sn-Iƒ apX-em-bh

\n¿an-°m≥.

s]m´mØ πmÃnIv ]m{X-

ßƒ \n¿an-°p-∂-Xn\v.

t_°-sse‰v

(Bakelite)

saem-an≥ t^m¿am¬

UnsslUv sdkn≥

(Melamine - formal
dehyde resin)

sX¿tamsk‰nwKv -πm-ÃnIv

 ]´nI 17.3

 Nn{Xw 17.1
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πmÃn-°ns‚ hnhn[ D]-tbmKßƒ, πmÃn-Iv Db¿Øp∂

{]iv\-ßƒ F∂nh hne-bn-cpØn "πmÃnIv in£-It\m

c£-It\m' F∂ hnjbØn¬ Hcp kwhm-Z-am-bmtem?

bYm¿Y Ip‰-hmfn πmÃn-°mtWm? AtXm AXns\

bp‡n-c-ln-X-ambn D]-tbm-Kn-°p∂ a\p-jyt\m? πmÃn-Iv

aqe-ap≈ aen-\o-I-cWw Ipd-bv°m≥ Fs¥√mw \n¿tZ-

i-ßƒ \nßƒ°p apt∂m-́ p-hbv°m≥ Ign-bpw?

$ Unkvt]m-kn-_nƒ πmÃnIv D¬∏∂-ßƒ Hgn-hm-

°pI.

$ k¬°m-c-th-f-I-fn¬ •mkv, kndm-anIv, Ão¬ F∂nh

sIm≠p≈ ]m{X-ß-tfm {]Ir-Xn-ZØ hkvXp-°tfm

D]-tbm-Kn-°p-I.

$ πmÃnIv Ae-¶m-c-h-kvXp-°ƒ°p ]Icw IS-em-kv,

XpWn, kky-̀ mK-ßƒ F∂nh sIm≠p-≈h D]-

tbm-Kn-°p-I.

$

IqSp-X¬ km[y-X-Iƒ Is≠Øn Hcp skan-\m¿

{]_‘w Xbm-dm°n Ah-X-cn-∏n°q.

4R ioen°mw

πmÃn-°ns‚ D]-tbmKw ]c-am-h[n

Ipd-bv°m\pw πmÃnIv aqe-ap≈ aen-

\o-I-cWw Hgn-hm-°m\pw 4R ioen-

°mw.

F¥mWv 4R ?
Reduce - D]-tbmKw Ipd-bv°pI.

Reuse - D]-tbm -Kn -®h Xs∂
ho≠pw D]-tbm-Kn-°pI.

Refuse - \¬Im-Xn-cn-°pI/kzoI-cn-
°m-Xn-cn-°pI

Recycle - ]p\-xNw{I-aWw sNøpI

t]mfn
FØneo≥
sSdnØmte‰v

km{μX
IqSnb

t]mfnFØneo≥

t]mfnhnss\¬
t¢mssdUv

km{μX
Ipd™

t]mfnFØneo≥

t]mfnssÃdo≥ a‰p≈h
t]mfn

s{]m∏neo≥

πmÃn°pw ssat{ImWpw

πmÃn-°p-I-fpsS I\w ssat{Im¨

bqWn-‰n -emWv {]kvXmhn°p-∂-Xv.

1 ssat{Im¨=10-6 ao‰ -dm -Wv

(0.000001m). 40 ssat{Im-Wn¬ Xmsg

I\-ap≈ πmÃn-°p-Iƒ s]s´∂v

s]m´n-t∏m-hp-Ibpw hen-s®-dn-bs∏Sp-

Ibpw sNøp-sa-∂-Xn-\m¬ Ch-bpsS

D]-tbmKw ]e-bn-SØpw \nb-{¥n-®n´p-

≠v.

πmÃn-°n¬ \n∂v Du¿Pw

t]mfn-Øo≥, t]mfn-s{]m-∏o≥ apX-em-
bh sIm≠p \n¿an-°p∂ Imcn-_m-
Kp-Iƒ, t_m´n-ep-Iƒ F∂n-hsb
D∂X Xm]-\n-e-bn¬ hmbp-hns‚
A[nI km∂n-[y-Øn¬ ]q¿W-ambn
IØn-®m¬ CO2, H2O F∂n-h-
bvs°m∏w [mcmfw Du¿Phpw kzX-
{¥-am-Ip-∂p.

sslt{Um-Im¿_¨ t]mfn-a-dp-Isf
D∂X a¿Z-Ønepw Xm]-\n-e-bnepw
hmbp-hns‚ Akm-∂n-[y-Øn¬ NqSm-
°p-tºmƒ t]mfn-a¿ X∑m-{X-Iƒ
hnL-Sn®v D≠m-Ip∂ D¬∏-∂-ßsf
C‘-\-ambn D]-tbm-Kn-°m≥ Ign-bpw.
Cu hmXI C‘\w D]-tbm-Kn®v
sshZypXn D¬∏m-Zn-∏n-°m≥ th≠
kwhn-[m\w Ct∏mƒØs∂ \ne-hn-
ep≠v.

]p\xNw{IaW Nn”ßƒ
(Recycling Symbols)

πm-Ãn-Iv D¬-∏-∂-ß-fp-sS ]p-\x-Nw-{I-a-Ww sa-®-s∏-́ - -co-

Xn-bn¬ \-S-Øp-∂-Xn-\v A-h G-Xp X-cw πm-Ãn-°m-sW∂p

Xn-cn-®-dn-tb-≠-Xp-≠v. C-Xn-te-°m-bn hn-hn-[ πmÃn-°p-

Iƒ-°v ]p-\x-Nw-{I-a-W Nn-”-ßƒ \-¬In-bn-́ p-≠v. 1 ap-

X¬ 7 h-sc-bp-≈ \-º-dp-Iƒ B-te-J-\w  sN-bv-X {Xn-

tIm-WmIrXn-bn-ep≈ Akv{X-ß-fm-Wv Nn-”-ß-fm-bn D-

]-tbm-Kn-°p-∂-Xv.-
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{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ t]mfn-a-dp-Iƒ Xncn-®-dn-™p X∑m-{Xm-L-S\ hni-Zo-I-cn-°m≥ Ign-bp-

∂p.

$ {]Ir-Xn-ZØ t]mfn-a-dp-Ifpw a\p-jy\n¿anX t]mfn-a-dp-Ifpw Xcw-Xn-

cn-°m≥ Ign-bp-∂p.

$ {]IrXnZØ ss^_-dp-Ifpw a\p-jy\n¿anX ss^_dp-Ifpw Xmc-X-

ayw sNbvXv Ah-bpsS ta∑-Ifpw ]cn-an-Xn-Ifpw hne-bn-cpØm≥ Ignbp-

∂p.

$ hnhn[ πmÃn-°p-I-fpsS khn-ti-j-X-Iƒ, D]-tbm-K-ßƒ F∂nh

Xncn-®-dn™v Bhiym\p-k-cWw Xnc-s™-Sp-°m≥ Ign-bp-∂p.

$ sX¿tam-πm-Ãn-Iv, sX¿tam-sk-‰nMv πmÃnIv F∂nh  th¿Xn-cn-°m≥

Ign-bp-∂p.

$ πmÃn°ns‚ sa®-ßƒ, ]cn-an-Xn-Iƒ F∂nh hni-Zo-I-cn-°m-\pw Ah

bp‡n]q¿hw \nXy-Po-hn-X-Øn¬ D]-tbm-Kn-°m\pw Ign-bp-∂p.

$ πmÃn-Ivaqe-ap≈ aen-\o-I-c-W-Øns‚ Imc-W-ßfpw ̂ eßfpw Xncn-

®-dn™v t_m[-h¬°-cW {]h¿Ø-\-ß-fn¬ G¿s∏-Sm≥ Ign-bp-

∂p.

hne-bn-cpØmw

1. At\Iw tamtWm-a-dp-Iƒ tN¿∂p-≠m-Ip∂ _rlXv X∑m-{X-I-fmWv

t]mfn-a-dp-Iƒ.

a) t]mfn-a-dp-Isf GsX√mw coXn-bn¬ Xcw-Xn-cn°mw?

b) Xmsg sImSp-Øn-́ p-≈-hsb DNn-X-ambn Xcw-Xn-cn-s®-gp-XpI

]cp -Øn, Iºn-fn, ss\tem¨, kn¬°v, sSdn -eo≥, NWw,

t]mfnsbÃ¿.

2. GXm\pw tamtWm-a-dp-Iƒ t]mfn-a-dp-Iƒ F∂nh ]´n-I-bn¬ \¬In-

bn-cn-°p-∂p.

tamtWm-a¿ t]mfn-a¿

CXo≥ t]mfn CXo≥ (t]mfn-Øo≥)

s{]m∏o≥ t]mfn s{]m∏o≥

FÃ¿ t]mfn-sb-Ã¿

hnss\¬ t¢mssdUv t]mfn-hnss\¬ t¢mssdUv

a) tamtWm-a¿, t]mfn-a¿ F∂o ]Z-ßƒ sIm≠v A¿Y-am-°p-∂-sX¥v?

b) t]mfn-a-dp-Iƒ°p km[m-c-W-bmbn t]cp \¬Ip∂ coXnsb¥mWv?

]´nI hni-I-e\w sNbvXp Is≠-Øq.
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3. hkv{X\n¿amWcwKØp {]Ir-Xn-ZØ \mcp-Iƒ, a\p-j-y-\n¿anX \mcp-

Iƒ F∂nh D]-tbmKn°p∂p-≠t√m;

a) Ch-bpsS sa®-ßfpw ]cn-an-Xn-Ifpw Xmc-X-ayw sNbvXp ]´nI Xøm-

dm-°q.

b) Xmsg-∏-d-bp∂ kμ¿ -̀ß-fn¬ Ch-bn¬ GXp-Xcw hkv{X-ß-fmWv

A`n-Im-a-yw? ImcWw hy-‡-am-°q.

i) ASp-°-f-bn¬ ]mNIw sNøp-tºmƒ

ii) th\¬°me-ß-fn¬ [cn-°p-hm≥

4. sX¿tamπmÃn-Iv, sX¿tamsk‰nwKv πmÃnIv F∂nh F¥m-sW∂v

Adn-bm-a-t√m.

a) Chbn¬ GXv Xcw πmÃn-°mWv ]p\xNw{I-a-W-Øn\v hnt[-b-

am-°m≥ Ign-bp-∂Xv?

b) ]gb πmÃn-°p-Iƒ tiJ-cn-°p-∂-h¿ Nne πmÃnIv hkvXp-°ƒ

FSp-°mØXv {i≤n-®n-´n-t√. GXp-Xcw πmÃn-°m-WnXv? CXn-

\p≈ Imc-W-sa-¥m-bn-cn°mw?

5. ]cn-ÿnXn aen-\o-I-c-W-Øn\v Imc-W-am-Ip-∂-Xn-\m¬ πmÃn-°p-Iƒ

]q¿W-ambn \ntcm[n°W-sa∂v Nne¿ hmZn-°p-∂p. Cu hmZ-tØmSv

\nß-fpsS {]Xn-I-c-W-sa-¥mWv?

6. πmÃnIvaqe-ap≈ aen-\o-I-c-W-sØ-°p-dn®v t_m[-h¬°-cWw \S-

Øp-∂-Xn\v t]mÃ¿ {]N-cWw \S-Øm≥ kvIqƒ kb≥kv ¢_v

Xocp-am-\n-°p-∂p. CXn-\mbn GXm\pw t]mÃ-dp-Iƒ Xbm-dm-°q.

7. "πmÃnIv amen-\y-ap‡ kvIqƒ' F∂ k¶¬∏w km£m-Xv°-cn-°m≥

Fs¥√mw \n¿tZ-i-ßƒ \nßƒ°v \¬Im≥ Ign-bpw? enÃv sNøq.

 XpS¿{]-h¿Ø\ßƒ

1. Htc \ofhpw hÆ-hp-ap≈ hnhn[ Nc-Sp-Iƒ (]cp-Øn, NWw,

ss\tem¨, t]mfn-sb-Ã¿ apX-em-b-h) tiJ-cn®v NphsS sImSp-

Øn-́ p≈ {]h¿Ø-\-ßƒ sNøp-I.

a) Nc-Sp-I-fn¬ sImfp-Øp-I-fp-≠m°n `mc-ßƒ Xq°n-bn-Sp-I. `mc-

Øns‚ Afhv ]Sn-]-Sn-bmbn h¿[n-∏n-°p-I. GXp Nc-Sn-\mWv

IqSp-X¬ `mcw Xmßm-\p≈ Ignhv (sS≥ssk¬ _ew) D≈-

sX∂v I≠p-]n-Sn-°p-I.

b) hnhn[ Nc-Sp-Iƒ apdn-s®-SpØp IØn-°p-I. Ch-bpsS Pze-\-

kz`m-h-Øn¬ F¥p -hyXymkamWv ImWp-∂-sX∂v \nco-£n°q.

Htc kz`mhw ImWn-°p-∂h Is≠-Øq.
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2. \nß-fpsS ho´n¬ hnhn[ Bh-iy-ßƒ°v \ntXy\ \nc-h[n πmÃnIv

\n¿anX hkvXp-°ƒ D]-tbm-Kn-°p-∂p-≠-t√m.

a) Fs¥√mw Bh-iy-ßƒ°v, F{X-tØmfw hkvXp-°ƒ? Ipdn®p

hbv°q.

b) D]-tbm-K-tijw Ch-sb-¥mWv sNøpI? CXv icn-bmb coXn-

bmtWm?

c) Hcp amkw \nß-fpsS ho´n¬, D]-tbm-K-tijw Dt]-£n® πmÃn-

°ns‚ Afhv Is≠-Øm≥ {ian-°q.

3. ]n.hn.kn. ss]∏ns‚ Hcp Ij-Ww, D]-tbm-K-iq-\y-amb kzn®v, ]mN-

I∏m{X-Øns‚ ]nSn, t]mfn-Øo≥ ]m°‰v F∂nh tiJ-cn®v Hcp

teml-]m-{X-Øn-en´p kmh-[m\w NqSm°n \nco-£n-°p-I. NqSm-Ip-

tºmgpw XWp-°p-tºmgpw Ch-bv°p-≠m-Ip∂ am‰ßƒ a\- n-em-°q.

Ch Hmtcm∂pw GXn\w πmÃn-°m-sW∂v Xncn-®-dn-bmtam?

4. πmÃnIv sIm≠p \n¿an-°p∂ ]e hkvXp-°fpw •mkv, skdm-an-Iv,

Ão¬ apX-em-bh sIm≠pw hmg-bn-e, ]mf apX-emb {]Ir-Xn-ZØ

hkvXp--°ƒ sIm≠pw \n¿an®p πmÃn-°ns‚ D]-tbmKw Ipd-bv°m≥

Ign-bpw. CXn-\p≈ km[y-XIƒ Is≠Øn kvIqfn¬  Hcp {]Z¿i\w

kwL-Sn-∏n-°q.
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tlm!
CsX-¥p-
h-ep∏w!

Hcp FIvkn-_n-j≥ lmfnse Z¿∏-W-Øn¬

kz¥w {]Xn-_nw_w I≠v ]I®p \n¬°p-

I-bmWv Cu Ip´n.

$ CXp-t]m-e-p≈ A\p-̀ -h-ßƒ \nßƒ°v

D≠m-bn-´pt≠m?

Hcp ]pXnb Ão¬ kv]qWns‚ Ccp-h-i-ß-

fnepw \nß-fpsS apJw t\m°q.

Nn{Xw 18.1
Ão¬ kv]qWns‚

]pdw-h-iØv t\m°p∂

Ip´n

\nß-fpsS \nco-£W^ew Xmsg sImSpØ Hmtcm kμ¿`-ß-

fnepw F{]-Im-c-am-bn-cn°pw F∂v imkv{X-]p-kvX-I-Øn¬ FgpXq.

$ Ão¬ kv]qWns‚ ]pdwh-iØv {]Xn-_nw_w Fßs\ ImW-

s∏-Sp∂p?

$ kv]qWns‚ Dƒh-itØm?

$ {]Xn-_nw-_-Øns‚ {]tXy-IX kv]qWns‚ {]Xn-]-X-\-X-e-

Øns‚ BIr-Xn-bp-ambn _‘n-∏n®v FgpXq.
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Nn{Xw 18.2 (a)

Nn{Xw 18.2 (b)

kn¬h¿ t]∏¿
H´n® ̀ mKw
(Dƒh-i-Øv)

kn¬h¿ t]∏¿
H´n® ̀ mKw

(]pdwh-i-Øv)

Nn{Xw 18.2 (c)

$ ka-X-e-Z¿∏-Wßfn¬ \nßƒ ImWp∂ {]Xn-_nw-_-

Øn¬\n∂v Cu {]Xn-_nw-_-ßƒ°v F¥p hyXym-k-am-

Wp-≈Xv?

ka-Xe Z¿∏-W-Øn¬ am{X-a√, an\p-k-amb h{I-Xeßfnepw

(Curved Surface)  {]Xn-_nw-_-ßƒ D≠mIpw.

tKmfobZ¿∏-W-ßƒ

(Spherical Mirrors)

Nn{Xw 18.2 (a) bn¬ ImWn-®n-cn-°p∂ coXn-bn¬ d∫¿]¥n¬

\n∂v Hcp sNdnb `mKw apdns®Sp-°pI. AXns‚ Dƒh-iØv

kn¬h¿ t]∏¿ H´n®v Hcp {]Xn-]-X-\-Xew D≠m°q. Nn{Xw

18.2 (b).

Hcp tSm¿®n¬ \n∂p≈ {]Im-i-In-c-W-ßsf Cu `mKØv ]Xn-

∏n-°p-I. {]Xn-]-X-\-In-c-W-ßsf Hcp Npa-cn-te°v tI{μo-I-cn-

∏n°m≥ Ign-bp--∂pt≠m?

apdns®SpØ `mKØns‚ ]pdw hi-Ømbn Nn{XØn¬ ImWp-

∂-Xp-t]mse (Nn{Xw 18.2 (c)) kn¬h¿ t]∏¿ H´n®v {]Im-i-

In-cWw ]Xn-∏n®v ]co-£Ww Bh¿Øn-°q. {]Im-i-In-c-W-

ßsf Npa-cn¬ tI{μo-I-cn-∏n°m≥ Ign-bp-∂pt≠m?

$ CØcw Z¿∏-W-ß-fn¬ Hmtcm-∂n-s‚bpw {]Xn-]-X-\-X-

e-Øns‚ {]tXy-I-X-sb-¥mWv? imkv{X-]p-kvX-I-Øn¬

Ipdn®phbv°q.

{]Xn-]-X-\-Xew tKmf-Øns‚ `mK-ambn hcp∂ Z¿∏-W-ß-

fmWv tKmfo-b-Z¿∏-Wßƒ (Spherical Mirrors)

{]Xn-]-X-\-Xew AI-tØm v́ Ipgn™ tKmfobZ¿∏W-ß-fmWv

tIm¨tIhv Z¿∏-W-ßƒ (Concave Mirrors). {]Xn-]-X-\-X-ew

]pd -tØ°v D¥n -\n -¬°p∂ tKmfobZ¿∏-W-ß-fmWv

tIm¨shIvkv Z¿∏-W-ßƒ (Convex Mirrors).
tKmfob Z¿∏-Wßfpambn _‘-s∏´ Nne kmt¶XnI]Z-ßƒ

]cn-N-b-s∏Smw.

1. h{I-Xm- tI{μw (Centre of Curvature)
Hcp Z¿∏Ww GXp tKmf-Øns‚ `mK-amtWm, B tKmf-Øns‚

tI{μ-amWv h{I-Xm-tI-{μw. Nn{X-w 18.3 (a), 18.3(b) Chbn¬ C
F∂ _nμp h{IXmtI{μsØ kqNn-∏n-°p-∂p.

h{IXm tI{μ-Øn¬ \n∂p Z¿∏-W-Øn-te°v hc-bv°p∂

GsXmcp tcJbpw Z¿∏-W-Øn\v ew_-am-bn-cn-°pw.
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tIm¨tIhv

Z¿∏Ww

Nn{Xw 18.3 (a)

tIm¨shIvkv

Z¿∏Ww

Nn{Xw 18.3 (b)

Nn{Xw 18.3 (a), 18.3(b) F∂n-h-bn¬ AS-bm-f-s∏-Sp-Øn-bn--cn°p∂ CP,
CA, CB F∂nh ew_-ß-fm-Wv.

2. h{I-Xm -Bcw (Radius of Curvature)

Hcp Z¿∏Ww GXp tKmf-Øns‚ `mK-amtWm, B tKmf-Øns‚ Bc-

amWv Z¿∏-W-Øns‚ h{IXm Bcw (R).

h{I-Xm-tI-{μ-Øn¬\n∂p Z¿∏-W-Øns‚ {]Xn-]-X-\-X-e-Øn--te-°p≈

AIew h{IXm Bc-am-bn-cn-°pw. Nn{Xßfn¬ CP, CA, CB Ch h{IXm

BcsØ kqNn-∏n-°p-∂p.

3. A∏¿®¿ (Aperture)

Hcp Z¿∏--W-Øns‚ {]Xn-]-X-\-X-e-amWv A∏¿®¿.

4. t]mƒ (Pole)

Z¿∏-W-Øns‚ {]Xn-]-X-\-X-e-Øns‚ a[y-_n-μp-hmWv t]mƒ. Nn{X-ßfn¬

P t]mfns\ kqNn-∏n-°p-∂p.

5. apJy A£w (Principal Axis)

h{IXm tI{μ-sØbpw t]mfn-s\bpw _‘n-∏n-®p-sIm≠v IS-∂p-t]m-Ip∂

t\¿tc-J-bmWv apJy A£w.

tKmfobZ¿∏-W-Øn¬\n∂p≈ {]Xn-]-X\w

(Reflection from a Spherical Mirror)
ka-X-e-Z¿∏-W-hp-ambn _‘-s∏´ {]Xn-]-X\ \nb-a-ßƒ ]Tn-®n-́ p-≠t√m.

Ah FgpXq.

$ ]X-\-In-cWw, {]Xn-]-X-\-In-cWw, ]X-\-_n-μp-hn-eqsS {]Xn-]-X-\-

X-e-Øn¬ hc-bv°p∂ ew_w F∂nh Htc Xe-Øn¬ Bbn-cn-°pw.

$

{]Xn-]-X-\-\n-b-a-ßƒ tKmfobZ¿∏-W-ßƒ°pw _m[-I-am-Wv. Hcp

{]h¿Ø-\-Øn-eqsS CXp a\- n-em-°mw.

a[y-_nμp AS-bm-f-s∏-Sp-Øn-bXpw h{IXm Bcw Adn-bm-hp∂Xpamb

Hcp tIm¨tIhv Z¿∏-W-Øns‚ ]IpXn ̀ mKw Hcp sX¿tam-tIm-ƒjo‰ntem
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Im¿Uvt_m¿Untem Nn{X-Øn¬ ImWp-∂- co-Xn-

bn¬ XmgvØn hbv°pI.

Z¿∏-W-Øn-\p-ap-ºn¬ Nn{X-Øn¬ ImWp-∂-Xp-

t]mse Hcp s{]m{Sm-IvS-dns‚ {]n‚ v tIm∏n H´n-

°pI. (Hcp s{]m{Sm-IvS-¿ D]-tbm-Kn®v hc-®mepw

aXn.) Z¿∏-W-Øn¬ AS-bm-f-s∏-Sp-Ønb a[y-_n-

μp-hn-te°v A£w hc®v AXn¬ h{IXm tI{μw

(C)  AS-bm-f-s∏-Sp-Øp-I. C\n Z¿∏-W-Øns‚ a[y

-_n-μp-hn-te°v Hcp tek¿ tSm¿®n¬\n∂p≈

{]Im-i-In-cWw (AO) \n›n-X-tIm-W-f-hn¬

sX¿tam-tIm-fns‚ D]-cn-X-e-Øn-eqsS ]Xn-∏n-°p-I.

{]Xn-]-X-\-civan OB bpsS ]mX hc-bv°pI. {]Xn-]-X-\-tIm¨ F{X-

sb∂v Is≠Øn FgpXq.

]X-\-tIm¨,  i = AOC        = .............

{]Xn-]-X-\-tIm¨, r = COB = .............

]X-\-tIm-Wns‚ Afhv hyXym-k-s∏-SpØns°m≠v ]co-£Ww Bh¿Øn-

°q. Hmtcm kμ¿ -̀Ønepw ]X-\-tIm-Wn-s‚bpw {]Xn-]-X-\-tIm-Wn-s‚bpw

Afhv ]´n-I-bn¬ tN¿°q.

{Ia\º¿ ]X-\-tIm¨ (i) {]Xn-]-X-\-tIm¨ (r)

1 300

2 450

3 600

]´nI hni-I-e\w sNbvXv \nß-fpsS \nK-a\w imkv{X-]p-kvX-I-Øn¬

FgpXq.

tIm¨shIvkv Z¿∏Ww D]-tbm-Kn®p ]co-£Ww Bh¿Øn®p Is≠-

Ø-ep-Iƒ imkv{X-]p-kvX-I-Øn¬ Ipdn-°q.

tKmfobZ¿∏-Wßfnepw ]X-\-tImWpw {]Xn-]-X-\-tImWpw

XpeyamWv.

tKmfobZ¿∏-W-ß-fpsS t^m°kpw t^m°kv Zqchpw

(Focus and Focal length of a Spherical Mirror)

shbn¬ IqSpX-ep≈ ka-bØv Hcp tIm¨tIhv Z¿∏Ww kqcy\v A`n-

ap-J-ambn ]nSn-°q. Z¿∏-W-Øn\p apºn¬ Hcp t]∏¿ jo‰v ]nSn®v Ah

XΩn-ep≈ AIew {Iao-I-cn®p {]Imi-In-c-W-ßsf t]∏-dnse Hcp _nμp-

hn¬ tI{μo-I-cn-∏n-°q. t]∏-dn¬ hfsc sXfn-®-ap≈ Hcp `mKw e`n-°p-

∂nt√?

]´nI 18.1

Nn{Xw 18.4

A C B

O
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Nn{Xw 18.5

ChnsS {]Im-i-In -c -W-ßƒ tI{μo -I -cn -°p -∂Xv

F{]ImcamsW∂v \nßƒ I≠-t√m. AIse \n∂p≈

{]Im-i-c-ivan-Iƒ Hcp tIm¨tIhv Z¿∏-W-Øn¬ ]Xn-

°p-∂Xpw Ah-bpsS {]Xn-]-X-\-]m-X-bp-amWv Nn{Xw 18.5

¬ ImWn-®n-cn-°p-∂-Xv.

$ ]X-\-c-ivan-IfpsS k©m-c-]mX F{]-Im-c-amWv?

$ {]Xn-]-X\civan-I-fptStXm?

tIm¨tIhv Z¿∏-W-Øns‚ apJy-t^m-°kv

Hcp tIm¨tIhv Z¿∏-W-Øns‚ apJy A£-Øn\v kam-¥-c-ambn Z¿∏-W-Øn¬ ]Xn-

°p∂ {]Im-i-c-ivan-Iƒ {]Xn-]-X-\-Øn-\p-tijw apJy A£-Øn-ep≈ Hcp _nμp-hn-

eqsS IS∂p t]mIp-∂p. Cu _nμp-hmWv tIm¨tIhv Z¿∏-W-Øns‚ apJy-t^m-°kv F.

Nn{Xw 18.6 (a)

Nn{Xw 18.6 (b)

tIm¨shIvkv Z¿∏-W-Øns‚ apJy-t^m-°kv Fßs\ Is≠Ømsa∂p t\m°mw.

I´n-bp≈ sX¿tam-tImƒ jo‰n¬ a[y-̀ m-K-Ømbn Hcp t\¿tcJ hc-bv°pI. tcJbv°v

ew_-ambn hcp∂ Xc-Øn¬ Hcp t\cnb hnS-hp-≠m°pI. CXn-te°v Hcp

tIm¨shIvkv Z¿∏Ww ]IpXn XmgvØn hbv°p-I.

Z¿∏-W-Øns‚ a[y-_nμp AS-bm-f-s∏-Sp-ØpI. sX¿tam-tImƒ jo‰n¬ t\ctØ

hc® tcJ Cu a[y-_n-μp-hn-eqsS IS-∂p-t]m-Ip-∂p-≠-t√m. Nn{X-w 18.5 ¬ ImWn-

®n-cn-°p-∂Xp t]mse c≠p tek¿ tSm¿®p-I-fn¬ \n∂p≈ {]Im-i-In-c-W-ßsf

apJy-A-£-Øn¬\n∂p Xpey AI-e-Øn¬ kam-¥-c-ambn tIm¨shIvkv Z¿∏-W-

Øn-te°p ]Xn-∏n-°q.

C F P

{]Xn-]-X-\-c-ivan-I-fpsS ]mX hc-®p-tN¿°q.

$ {]Xn-]-X-\-Øn-\p -tijw {]Im-i-c -ivan -I-fpsS

k©mc]mX F{]-Im-c-amWv?

$ {]Xn-]-X-\-c-ivan-Iƒ Hcp _nμp-hn¬ tI{μo-I-cn-°p-

∂pt≠m?

$ Z¿∏Ww am‰n-b-tijw {]Xn-]-X-\-c-ivan-IfpsS ]mX

]nt∂m v́ \o´n-h-cbv-°q. Ch Hcp _nμp-hn¬ tI{μo-

I-cn-°p-∂pt≠m?

F¶n¬ tIm¨shIvkv Z¿∏-W-Øn-te°v kam¥c-ambn

]Xn® {]Im-i-In-c-W-ß-fpsS {]Xn-]-X\w Nn{Xo-Icn-°p-

∂Xv F{]-Im-c-am-bn-cn°pw F∂v Nn{Xw 18.6 (a), 18.6 (b)
F∂n-h-bn¬ \n∂p a\- nem-°q.

Nn{X-w 18.6 (b) ¬ apJy-t^m-°-kv F AS-bm-f-s∏SpØn-bn-

cn-°p-∂Xv {i≤n-°q.

$ Hcp tIm¨shIvkv Z¿∏-W-Øns‚ apJy -t^m-

°kn¬ {]Im-i-In -c -W-ßsf tI{μo-I-cn -∏n®v

kv{Io\n¬ ]Xn-∏n-°m≥ km[y-a√. AXp-sIm≠v

tIm¨shIvkv Z¿∏-W-Øns‚ apJyt^m°kv anYy

(Virtual) BsW∂v ]d-bp-∂p.
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tKmfobZ¿∏-W-ß-ƒ cq]o-I-cn-°p∂ {]Xn-_nw-_-ßƒ

Hcp tIm¨tIhv Z¿∏-W-Øn-\p-ap-ºn¬ hnhn[

ÿm\-ß-fn¬ h®n-cn-°p∂ hkvXp-°-fpsS

{]Xn-_nw-_-Øns‚ ÿm\w, hep-∏w, {]tXy-

I-X-Iƒ F∂n-hsb Ipdn®v a\- n-em-°mw.

tai-ta¬ Hcp t\¿tcJ hcbv-°p-I. AXns‚

Hc-‰-Ømbn Hcp Ãm‚n¬ t^m°kv Zqcw

\ap°v Adn-bm-hp∂ tIm¨tIhv Z¿∏Ww

hbv°p-I. tcJ-bn¬ apJy-t^m-°-kv, h{IXm

tI{μw F∂nh AS-bm-f-s∏-Sp-Øp-I. apJy

A£-Øn¬ hc-Ø-°-hn[w h{IXm tI{μ-

Øn¬\n∂p Ipd-®-I-se-bmbn IØp∂ Hcp

sagp-Ip-Xncn hbv°q. hy‡-amb Hcp {]Xn-

_nw_w e`n-°-Ø-°- co-Xn-bn¬ Z¿∏-W-

Øn\p apºn¬ Hcp kv{Io≥ {Iao-I-cn-°q.

$ Z¿∏-W-Øn\p apºn¬ GXp ÿm\Øv kv{Io≥ {Iao-I-cn-°p-tºm-

gmWv hy‡-amb {]Xn-_nw_w e`n-°p-∂Xv? hy‡-amb {]Xn-_nw_w

e`n-®t∏mƒ kv{Io\ns‚ ÿm\w Fhn-sSbmWv?

$ {]Xn-_nw_w \nh¿∂tXm Xe-Io-gm-btXm?

$ {]Xn-_nw_w hkvXp-hn-t\-°mƒ heptXm sNdptXm?

CXp-t]mse Z¿∏-W-Øn\p apºn¬ hyXykvX ÿm\-ß-fn¬ sagp-Ip-

Xncn h®v e`n-°p∂ {]Xn-_nw-_-Øns‚ ÿm\w, {]tXy-I-X-Iƒ F∂nh

Is≠Øn ]´n-I 18.3 ]q¿Øo-I-cn-°q.

{Ia hkvXp-hns‚ ÿm\w {]Xn-_nw-_Øns‚ {]Xn-_nw-_-Øns‚

\º¿ ÿm\w {]tXy-I-X-Iƒ

1 hfsc AI-se

2 C ˛ bv°v A∏pdw

3 C - bn¬

4 C - bv°pw F \pw CS-bn¬

5 F - ¬

6 F\pw P bv°pw CS-bn¬

]´n-I 18.3

tKmfobZ¿∏-W-hp-ambn _‘-s∏´ tcJmNn{X-ß-fn-te°v

Hcp tKmfo-b-Z¿∏Ww cq]o-I-cn-°p∂ {]Xn-_nw-_-Øns‚ ÿm\w, khn-

ti-j-X-Iƒ F∂nh tcJmNn{X-ß-fn-eqsS \ap°v a\- n-em-°m≥ Ign-

bpw. CXn-\p-th≠n hkvXp-hns‚ Hcp _nμp-hn¬ \n∂v Bcw-`n-°p∂

At\Iw {]Im-i-In-c-W-ß-fn¬ cs≠Æw am{Xw ]cn-K-Wn-°p-∂p.

Nn{Xw 18.8
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Nn{Xw 18.11 (a) Nn{Xw 18.11(b)

Nn{Xw 18.10 (a) Nn{Xw 18.10 (b)

Z¿∏-W-Øns‚ apJy-t^m-°-kns\ e£y-am°n

Z¿∏-W-Øn¬ ]Xn-°p∂ civan

Nn{Xw 18.9

Hcp tKmfobZ¿∏-W-Øn¬ ]Xn-°p∂ civan-bpsS {]Xn-]-X-\-]mX

Fßs\ hc-bv°mw?

Nn{Xw {i≤n-°q.

Hcp tIm¨tIhv Z¿∏-W-Øn¬ ]Xn--°p∂ civan-bmWv

OA. A bnte°v hc-®n-cn-°p∂ ew_-amWv CA. {]Xn-

]-X\ \nb-a-a-\p-k-cn®v OA bpsS {]Xn-]-X-\-]mX hc-

bv°q.

CXp-t]mse Hcp tIm¨tIhv Z¿∏-W-Øn-s‚tbm

tIm¨shIvkv Z¿∏-W-Øn-s‚tbm hnhn[ _nμp-°-

fn¬ ]Xn-°p∂ -c-ivan-I-fpsS {]Xn-]-X\]mX {]Xn-]-

X\ \nb-a-Øns‚ ASn-ÿm-\-Øn¬ hc®v ]q¿Øn-

bm-°m-hp-∂-Xm-Wv.

Xmsg sImSpØ tcJm-Nn-{X-ßƒ  ew_w, {]Xn-]-X-\-civan F∂nh hc®p

tN¿Øv  ]q¿Øo-I-cn-°p-I.

Z¿∏-W-Øns‚ apJy A£-Øn\p kam-¥-c-ambn ]Xn-°p∂ civan

O

Z¿∏-W-Øns‚ apJy-t^m-°-kn-eqsS

]Xn-°p∂ civan
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{]Im-i-civan Z¿∏-W-Øns‚ t]mfn-te°v Ncn™p ]Xn-°p∂ Ah-

k-c-ß-fn¬ apJy-A£w Xs∂ ew_-ambXn\m¬ as‰mcp ew_w

hc-bvt°-≠-Xn-√.

Nn{Xw 18.12 (a) Nn{Xw 18.12 (b)

Nn{Xw 18.13 (a) Nn{Xw 18.13 (b)

tcJm-Nn-{X-ß-fn-eqsS e`n® hnh-c-ßƒ ]´n-I-s∏-Sp-Øq.

{]Xn-]-X-\-c-ivan-bpsS ]mX

apJy-A-£-Øn\v kam-¥-c-ambn

apJy-t^m-°-kn-eqsS/

apJy-t^m-°-kn-te°v

h{IXmtI{μ-Øn-eqsS/

h{I-Xm-tI-{μ-Øn-te°v

t]mfn-te°v Ncn™p

]Xn-°p-∂Xv

]´nI 18.4

]X-\-c-ivan-bpsS ]mX
tIm¨tIhv Z¿∏Ww tIm¨shIvkv Z¿∏Ww

Z¿∏-W-Øns‚ h{IXmtI{μ-Øn-eqsS h{IXmtI{μ-sØ e£y-am°n

]Xn-°p∂ civan Z¿∏-W-Øn¬ ]Xn°p∂ civan

t]mfn-te°v Ncn™p ]Xn-°p∂ civan
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tKmfobZ¿∏-W-ßƒ cq]o-I-cn-°p∂ {]Xn-_nw-_-ßfpsS

tcJm-Nn-{X-ßƒ

Hcp tKmfobZ¿∏-W-Øn\p apºn¬ hnhn[ ÿm\-ß-fn¬ ÿnXnsNøp∂

hkvXp-°-fpsS {]Xn-_nw-_-Øns‚ ÿm\w, khn-ti-jX F∂nh tcJm

Nn{X-ß-fn-eqsS hni-Z-am-°m≥ {ian-°mw.

Xmsg sImSp-Ø {]Im-i-c-ivan-I-fn¬\n∂v GsX-¶nepw c≠p {]Im-i-

civanIƒ CXn-\mbn D]-tbm-K-s∏-Sp-Ømw.

$ apJy-A-£-Øn\v kam-¥-c-ambn Z¿∏-W-Øn¬ ]Xn-°p∂ civan.

$ apJy-t^m-°-kn-eqsS Z¿∏-W-Øn¬ ]Xn-°p∂ civan.

$ h{IXmtI{μ-Øn-eqsS Z¿∏-W-Øn¬ ]Xn-°p∂ civan.

$ apJy A£-hp-ambn \n›nX tIm¨ D≠m-°p-∂-hn[w t]mfn¬

]Xn°p∂ civan.

Nn{Xw 18.14

Nn{Xw 18.15

A. tIm¨tIhv Z¿∏-W-Ønse {]Xn-_nw_ cq]o-I-cWw

1. hkvXp hfsc AI-se

{]Xn-_nw-_-Øns‚ ÿm\w F ¬.

{]Xn-_nw-_-Øns‚ khn-ti-j-X-Iƒ

$ bYm¿Yw

$ Xe-Io-gm-bXv

$ hfsc sNdp-Xv

Xmsg sImSp-Ø kμ¿ -̀ß-fn¬ {]Xn-_nw-_-ß-fpsS ÿm\w,

khn-ti-j-X-Iƒ F∂nh Fs¥∂v sNbvX ]co-£-W-ß-fneqsS

Is≠-Øn-b-t√m. X∂n-cn-°p∂ tcJm-Nn-{X-ßƒ hc®v ]q¿Øn-

bm°n {]Xn-_nw-_-Øns‚ ÿm\hpw khn-ti-j-X-Ifpw

Is≠Øn Ipdn°q.

2. hkvXp C bv°v A∏pdw

{]Xn-_nw-_-Øns‚ ÿm\w ..................... ¬.

{]Xn-_nw-_-Øns‚ khn-ti-j-X-Iƒ

$

$

$

3. hkvXp C bn¬

{]Xn-_nw-_-Øns‚ ÿm\w ..................... ¬.

{]Xn-_nw-_-Øns‚ khn-ti-j-X-Iƒ

$

$

$ Nn{Xw 18.16

C
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4. hkvXp C bv°pw F\pw CS-bn¬

{]Xn-_nw-_-Øns‚ ÿm\w ..................... ¬.

{]Xn-_nw-_-Øns‚ khn-ti-j-X-Iƒ

$

$

$

5. hkvXp F ¬

\nßƒ sNbvX ]co-£-W-Øn¬ hkvXp F ¬ h®-

t∏mƒ {]Xn-_nw_w e`n-®n-cp-∂p-thm? F¥m-bn-cn°mw

ImcWw? Nn{Xw 18.18 {i≤n-°q. {]Xn-]-X-\-c-ivan-I-

fpsS ]mX F{]-Im-c-amWv? \nß-fpsS Is≠-Ø-ep-Iƒ

imkv{X-]p-kvX-I-Øn¬ Ipdn-°q. {]Im-i-c-ivan-Iƒ

{]Xn-]-Xn®v kam-¥-c-ambn t]mIp-∂p. {]Xn-_nw_w

A\-¥-Xbn¬ cq]-s∏-Sp-∂p F∂mWv k¶¬∏w.

6. hkvXp F \pw P bv°pw CS-bn¬ Bbncn°ptºmƒ

{]Xn-_nw-_-Øns‚ ÿm\w Nn{Xo-I-cn-®n-cn-°p-∂Xp

t\m°q.

{]Xn-_nw-_-Øns‚ ÿm\w:.................

{]Xn-_nw-_-Øns‚ khn-ti-j-X-Iƒ:

$

$

$

tIm¨tIhv Z¿∏-W-ß-sf-t∏mse tIm¨shIvkv Z¿∏-

W-ßfpw {]Xn-_nw-_-ßƒ cq]o-I-cn-°p-∂pt≠m?

B. tIm¨shIvkv Z¿∏-W-Ønse

{]Xn-_nw_ cq]o-I-c-Ww

{]Xn-_nw-_-Øns‚ ÿm\w

{]Xn-_nw-_-Øns‚ khn-ti-j-X-Iƒ:

$ anYy

$

$

Nn{Xw 18.17

Nn{Xw 18.18

Nn{Xw 18.19

Nn{Xw 18.20

Hcp tIm¨shIvkv Z¿∏Ww cq]o-I-cn-°p∂ {]Xn-_nw_w Ft∏mgpw

anYybpw \nh¿∂Xpw hkvXp-hn-t\-°mƒ sNdpXpw Bbn-cn-°pw. hkvXp-

hns‚ ÿm\w Z¿∏-W-Øn\p apºn¬ Fhn-sS-bm-bn-cp-∂mepw {]Xn-

_nw-_-Øns‚ ÿm\w Ft∏mgpw t]mfn\pw apJy-t^m-°-kn\pw CS-

bn-em-bn-cn-°pw.
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5 cm

10 cm

Nn{Xw 18.22

Bh¿[\w IW-°m-°p-∂ kμ¿ -̀ß-fn¬ apJy-A-£-Øn\v apI-fn-

te°p≈ Af-hp-Iƒ t]mkn-‰ohmbpw apJy-A-£-Øn\v Xmtgm´p≈

Af-hp-Iƒ s\K-‰ohv Bbpw ]cn-K-Wn-°-Ww.

bqWn-‰n-√mØ Hcp `uXnI Af-hmWv Bh¿[\w.

Nn{Xw 18.23
Nn{Xw 18.24

Hcp tIm¨tIhv Z¿∏-W-Øn\p apºn¬ h®n-cn-°p∂ 3 cm Db-c-ap≈

hkvXp-hns‚ bYm¿Y {]Xn-_nw-_-Øn\v 6 cm Db-c-ap-s≠¶n¬ Bh¿[\w

IW-°m-°q.

ho = 3 cm
hi = - 6 cm

Bh¿[\w m = 

1. a) Nn{Xw 18.22 \nco -£n®v Bh¿[\w

IW°m-°p-I.

b) Cu Z¿∏-W-Øn-\p -ap -ºn¬ AtX

ÿm\Øv Hcp hkvXp h®t∏mƒ e`n®

{]Xn-_nw-_-Øns‚ Dbcw 4 cm BsW-

¶n¬ hkvXp-hns‚ Dbcw IW-°m-°pI.

tKmfobZ¿∏-W-ß-fpsS D]-tbm-K-ßƒ

A) tIm¨tIhv Z¿∏-W-ß-fpsS D]-tbm-K-

ßƒ

$ tjhnMv and¿ (Nn{Xw 18.23)

$ ta°∏v and-¿ (Nn{Xw 18.24)

$ tUmIvS¿amcpsS slUvan-d¿

$ kn\nam s{]mP-IvS-dp-I-fn¬
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B) tIm¨shIvkv Z¿∏-W-ß-fpsS D]-tbm-K-ßƒ

$ sXcphphnf-°p-I-fn¬ (Street lights) dn v̂f-IvS-dp-I-fmbn.

$ ]n∂n¬\n∂p hcp∂ hml-\-ßsf ImWp-∂-Xn-\mbn

ss{Uh¿am¿ tIm¨shIvkv Z¿∏-W-ßƒ D]-tbm-Kn°p-

∂p. Chbv°v ka-Xe Z¿∏-W-ß-tf-°mƒ IqSp-X¬

ho£W hnkvXrXn D≠v. X∑qew Hcp ]cn-[n-hsc hml-

\m-]-I-S-ßƒ Hgn-hm-°m≥ km[n-°p-∂p.

$ tdmUnse sImSpw hf-hp-I-fn¬ ÿm]n-®n-cn-°p∂ henb

tIm¨shIvkv Z¿∏-W-ßƒ hf-hpIƒ°∏p-dØp \n∂v

hcp∂ hml-\-ßsf ImWm≥ km[n-°p-∂-Xn-\m¬ A]-

I-S-ßƒ Ipd-bv°m≥ D]-I-cn-°p-∂p.

Nn{Xw 18.25

tIm¨tIhv Z¿∏Ww

sk¿®v sse‰p-I-fn¬

tIm¨tIhv Z¿∏Ww As√-

¶n¬ ]cm-t_m-fnIv Z¿∏-W-ßƒ

sk¿®v sse‰p-I-fn¬ D]-tbm-Kn-

°p-∂p. Hcp tIm¨tIhv Z¿∏-

W-Øns‚ apJyt^m°-kn¬

h®n-cn-°p-∂ -{]-Imit{kmX-

 n¬ \n∂p≈ {]Im-i-In-c-W-

ßƒ {]Xn-]-X-\-Øn-\p-tijw

kam-¥-c-ambn Zo¿L-Zqcw k©-

cn-°p-∂p. hnZq-c-h-kvXp-°sf

hy‡-ambn ImWm≥ km[n-°p-

∂-Xn-\m¬ cm{Xn-Im-e-ß-fn-ep-

≠m-Ip∂ A]-I-S -ß-fnepw

{]IrXnZpc-¥-ß-fnepw ]cn-t°-

‰ -hsc Ffp -∏ -Øn¬ Is≠-

Øm≥ CØcw sk¿®v sse‰p-

Iƒ {]tbm-P-\-s∏-Sp-∂p.

   {][m\ ]T-\-t\-́ -ß-fn¬ s]Sp-∂h

$ hnhn-[-Xcw Z¿∏-W-ß-fn¬ cq]wsIm≈p∂ {]Xn-_nw-_-Øns‚

khn-ti-j-X-Iƒ hniZoI-cn-°m≥ Ign-bp-∂p.

$ ka-X-e-Z¿∏-W-hp-ambn _‘-s∏´ {]Xn-]-X-\-\n-b-a-ßƒ

tKmfobZ¿∏-W-ßƒ°pw _m[-I-amWv F∂p Xncn-®-dn-™v ]co-

£-W-ß-fn¬ G¿s∏-Sm≥ Ign-bp-∂p.

$ tIm¨tI-hv, tIm¨shIvkv Z¿∏-W-ß-fpsS apJy-t^m-°-kp-

Iƒ XΩn-ep≈ hyXymkw Xncn-®-dn-™v tcJmNn{X-ßƒ hc-

bv°m≥ Ign-bp-∂p.

$ tKmfobZ¿∏-W-ß-fpsS h{I-Xm- Bcw, t^m°kv Zqcw F∂nh

XΩn-ep≈ _‘w Xncn-®-dn™v KWn-X-{]-iv\-ßƒ \n¿[m-cWw

sNøm≥ Ignbp-∂p.

$ tKmfobZ¿∏-W-ß-fnse {]Xn-_nw_ cq]o-I-c-W-hpw {]Xn-

_nw_-ß-fpsS ÿm\w, khn-ti-jX F∂n-h hni-Zo-I-cn-°m\pw

]-co-£-W-ß-fn¬ G¿s∏-Sm\pw Ign-bp-∂p.
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$ {]Xn-_nw-_- cq-]o-I-c-W-hp-ambn _‘-s∏´ tcJmNn{X-ßƒ

hcbv°m≥ Ign-bp-∂p.

$ Z¿∏-W-ß-fpsS Bh¿[-\w hni-Zo-I-cn-°m\pw KWn-X-{]-iv\-ßƒ

\n¿[m-cWw sNøm-\pw Ign-bp-∂p.

$ tIm¨tI-hv, tIm¨shIvkv Z¿∏-W-ß-ƒ \nXy-Po-hn-X-Ønse

hnhn[ kμ¿ -̀ß-fn¬ D]-tbm-Ks∏-Sp-Øm≥ Ignbp∂p.

hne-bn-cpØmw

1. Xmsg sImSp -Øh-bn¬\n∂p tIm¨tIhv Z¿∏-Ww,

tIm¨shIvkv Z¿∏-Ww, ka-Xe Z¿∏Ww F∂n-h-bp-ambn _‘-

s∏´ {]kvXm-h-\-Isf XcwXncn®v ]´n-I-s∏-Sp-Øp-I.

a. apJw t\m°m≥ D]-tbm-Kn-°p-∂p.

b. ta°∏v and¿ Bbn.

c. hml-\-ß-fn¬ dnb¿hyq and¿  Bbn.

d. tkmfm¿ tIm¨k≥t{S-‰-dp-I-fn¬

e. s]cn-kvtIm-∏p-I-fn¬

f. tjhnMv and¿

2. Hcp tIm¨shIvkv Z¿∏-W-Øns‚ t^m°kv Zqcw 12 cm BWv.

CXns‚ h{IXm Bc-Øns‚ Afhv IW-°m-°p-I.

3. tIm¨tIhv Z¿∏-W-Øns‚ t]mfn-te°v apJy A£-hp-ambn 300

tImW-fhn¬ Hcp {]Im-i-civan ]Xn-∏n-°p-∂p.

a. {]Xn-]-X-\-tIm¨ F{X-bm-bn-cn°pw?

b. \nßfpsS DØcw km[q-I-cn-°p-I.

c. CXns‚ tcJm-Nn{Xw hc-bv°q.

4. Ft∏mgpw \nh¿∂Xpw hkvXp-hn -t\-°mƒ sNdp-Xp -amb

{]Xn_nw_w cq]o-I-cn-°p-∂- Z¿∏Ww GXmWv?

5. Hcp tKmfobZ¿∏-W-Øn-te°p ]Xn® {]Im-i-civan AtX ]mX-

bn-eqsSØs∂ {]Xn-]-Xn-°p-∂p. F¶n¬ {]Im-i-civanbpsS ]mX

Nn{Xo-I-cn-°q.

6. Hcp tIm¨tIhv Z¿∏-W-Øn-te°p ]Xn-°p∂ civanbmWv OA.

O

A
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a. {]Xn-]-X-\-c-ivan-bpsS ]mX hc®v AS-bm-f-s∏-Sp-Øp-I.

b. F¥-Sn-ÿm-\-Øn-emWv \nßƒ {]Xn-]-X\civan-bpsS ]mX

AS-bm-f-s∏-Sp-Øn-bXv?

8. Xmsg sImSpØ {]tXy-I-X-I-fp≈ {]Xn-_nw-_-ßƒ e`n-°m≥

GXp Xcw Z¿∏-W-amWv D]-tbm-Kn-t°-≠Xv F∂p Is≠Øn

Fgp-Xq.

a. bYm¿Yw, hkvXp-hn-t\-°mƒ hepXv

b. anYy, hkvXp-hn-t\-°mƒ hepXv

c. anYy, hkvXp-hn-t\-°mƒ sNdpXv

d. bYm¿Yw, hkvXp-hn-t\-°mƒ sNdp-Xv.

9. Hcp tIm¨tIhv Z¿∏-W-Øn¬ \n∂v 12 cm AI-se-bp≈  hkvXp-

hns‚ Dbcw 1 cm BIp∂p. Z¿∏-W-Øn\p apºn¬ 2.5 cm Db-c-

ap≈ {]Xn-_nw_w cq]o-Ir-X-ambn F¶n¬ {]Xn-_nw_-Øns‚

Bh¿[\w IW-°m-°p-I.

10. a. Ft∏mgpw \nh¿∂Xpw anYy-bp-amb {]Xn-_nw_w cq]o-I-cn-°p∂

tKmfobZ¿∏-W-Øns‚ t]sc-gp-Xp-I.

    b. Cu {]Xn-_nw-_-Øns‚ hep∏w hkvXp-hn-t\-°mƒ heptXm

sNdptXm?

 XpS¿{]-h¿Ø\ßƒ

1. tIm¨tIhv Z¿∏Ww, tIm¨shIvkv Z¿∏Ww F∂nh D]-tbm-K-

s∏-Sp-Øn-b IqSp-X¬ kμ¿ -̀ßƒ Is≠Øn imkv{X-]p-kvX-I-Øn¬

Fgp-Xq.

2. hnZq-c-X-bn¬\n∂v Hcp hkvXp-hns\ tIm¨tIhv Z¿∏-W-Øns‚

apJy-t^m-°-kn-\-Sp-tØ°p \o°p-tºmƒ {]Xn-_nw-_-Øns‚

ÿm\w, kz`mhw F∂nh a\- n-em°n imkv{X-]pkvXI-Øn¬

tN¿°q.

3. Xpey-h-ep-∏-ap≈ ka-X-e-Z¿∏-Ww, tIm¨shIvkv Z¿∏Ww F∂n-

h-bn-te°v Htc ̀ mKØp \n∂p≈ hkvXp-°-fpsS {]Xn-_nw_w \nco-

£n®v hyXymkw a\- n-em°n FgpXq.

4. tIm¨tIhv Z¿∏Ww D]-tbm-Kn®v Hcp hnZqc hkvXp-hns‚ {]Xn-

_nw_w kv{Io\ntem Npa-cntem ]Xn-∏n-°p-I. {]Xn_nw_w hy‡-

ambn \nco-£n-®-tijw Cu Z¿∏-W-Øns‚ ]Ip-Xn-̀ mKw ad®p h®p

sIm≠v {]Xn-_nw_w ho≠pw ]Xn-∏n-°p-I. hyXymkw a\- n-em-

°m≥ {ian-°q.

5. tKmfobZ¿∏-W-ßƒ \nXyPohn-X-Øn¬ {]tbm-P-\-s∏-Sp-Øm-hp∂

kμ¿ -̀ß-sf-°p-dn®v Ipdn∏p Xbm-dm-°q.
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slm!

Fs¥m-cp -ieyw!

Cu sImXp-In\v ]m´p-

]m-SmsX ]d∂p

IqtS...'

Ip´n-bpsS Bfl-KXw {i≤n-®-t√m... sImXpIv ]d-°p-tºmƒ i_vZ-ap-

≠m-Ip-∂Xv Fß-s\-bmWv F∂p Nn¥n-®n-́ pt≠m?

\ap-s°-√m-h¿°pw ]cn-Nn-X-am-b-Xpw Bibhn\n-a-b-Øn\v D]-tbm-Kn-

°p-∂-Xp-amb Hcp Du¿P-cq-]-am-Wt√m i_vZw.

i_vZw Fß-s\-bmWv D≠m-Ip-∂Xv?

i_vZw \ΩpsS sNhn-bn-se-Øp-∂Xv Fß-s\-bmWv?

F√m i_vZhpw Hcpt]mse A\p-̀ -hthZy-amImØXv F¥p-sIm-≠mWv?

\ap°p t\m°mw.
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{ih-W-t_m[w Df-hm-°p∂ Du¿P-cq-]-amWv i_vZw. CXv

\ap°v A\p-`-h-s∏-S-W-sa-¶n¬ aq∂p LS-I-ßƒ Bhiy-

amWv.

Nn{Xw 19.1 \nco-£n®v Ah GsXms° F∂p Ipdn-°q.

1. i_vZ-t{km-X v

2.

3.

]´nI 19.1

Hcp t{kmX v i_vZw D≠m-°p-∂Xv Fß-s\-bmWv? C\n ]d-bp∂

{]h¿Ø-\-ßƒ sNbvXpt\m°q.

a\p-jy-\n¿anX {]IrXymep≈

i_vZ-t{km-X- p-Iƒ i_vZ-t{km-X- p-Iƒ

$ sN≠ $ kz\-t]-SIw (vocal cord)

$ $

$ $

$ $

i_vZ-t{km-X v (Source of Sound)

i_vZw D≠m-°p∂ Ifn-∏m-´-ßƒ \n¿an-°m≥ \nßƒ°-dn-bm-a-t√m.

AØcw Hcp Ifn-∏m´w \n¿an®v i_vZw D≠m°nt\m°q.

i_vZw D≠m-°p∂ a‰p Nne kμ¿ -̀ßfpw D]-I-c-W-ßfpw Nn{Xw 19.2 ¬

\¬In-bn-cn-°p-∂p. Nn{Xw \nco-£n®v AhtbsX∂v FgpXq.

i_vZ-t{km-X- p-I-fn¬ \n∂mWv i_vZ-ap-≠m-Ip∂Xv F∂v a\- n-em-

°nbt√m.

Cu i_vZ-t{km-X- p-Isf ]´n-I- 19.1 ¬ A\p-tbm-Py-amb coXn-bn¬ Xcw

Xncn-s®-gp-Xq. IqSp-X¬ i_vZt{km-X- p-Iƒ Is≠Øn ]´nI hn]p-eo-I-

cn-°q.

Nn{Xw 19.2

Nn{Xw 19.1

hmbp F∂
am[yaw
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$ Hcp •mkv Swª-dn -s‚-tbm Ão¬ Swª-dn -s‚tbm hmbv`m -KØv

kv]q¨sIm≠v X´nt\m°q. i_vZw {ihn-°p-∂p-≠-t√m. Cu kμ¿ -̀

Øn¬ •mkns‚ h°n¬ hnc¬sIm≠v arZp-hmbn kv]¿in°q. \nßƒ°v

F¥-\p-̀ -h-s∏-Sp-∂p?

$ Swª-dn¬ \ndsb Pew Hgn-®- tijw ho≠pw kv]q¨sIm≠v X´n i_vZw

D≠m-°q. F¥p \nco£n°p∂p? Ptem-]-cn-X-e-Øn¬ Ae-Iƒ D≠m-

bXv F¥p--sIm-≠m-bn-cn°pw?

$ SyqWnMv t^m¿°ns‚ ̀ pP-Øn¬ d∫¿ lma¿ sIm≠v X´n-b-Xn-\p-tijw

SyqWnMv t^m¿°v ]pd-s∏-Sp-hn-°p∂ i_vZw {ihn-°q. Fßs\-bmWv

i_vZw D≠m-b-Xv? s]s´∂pXs∂ Cu SyqWnMv t^m¿°ns‚ Hcp `pPw

]m{X-Øn-se-SpØ Pe-Øn¬ ap°n t\m°q. F¥mWv \nß-fpsS \nco-

£Ww?

hkvXp-°-fn¬ \n∂p i_vZw ]pd-s∏-Sp-∂Xv Fßs\bmWv? sNbvX {]h¿Ø-

\-ß-fpsS ASn-ÿm-\-Øn¬ \nßƒ Is≠-Ønb \nK-a\w Ipdn-°q.

Swª-dpw, SyqWnMv t^m¿°ns‚ `pP-ßfpw hfsc thK-Øn¬ Iº\w sNøp-

∂Xp sIm≠mWv i_vZw D≠m-bXv F∂p hy‡-am-b-t√m.

hkvXp-°-fpsS Iº\w aqe-amWv i_vZw D≠m-Ip-∂Xv.  i_vZw ]pd-s∏-

Sphn°p∂ hkvXp-°fmWv i_vZ-t{km-X- p-Iƒ.

Hcp i_vZ-t{km-X- n¬ \n∂p ]pd-s∏-Sp∂ i_vZw t{km-X- p-ambn _‘-

s∏´ ]e- `m-K-ß-fp-sSbpw Iº-\-ß-fpsS BsI XpI-bm-bn-cn-°pw. F¶nepw

Hmtcm i_vZt{km-X- n\pw i_vZw D≠m-°p-∂-Xn-\mbn Iº\w sNøp∂

Hcp {][m\ `mKw D≠m-bn-cn-°pw. hnhn[ i_vZ-t{km-X- p-Iƒ \nco-£n®v

Hmtcm-∂nepw i_vZw D≠m-°p∂ {][m-\ -`mKw Is≠Øn ]´nI 19.2

]q¿Ønbm-°q.

]´nI 19.2

Hcp hb-en-\nse hyXykvX Iºn-Iƒ DtØ-Pn-∏n®v i_vZw {ihn-

®p-t\m-°q. F√m Iºn-bn¬\n∂pw ]pd-s∏-Sp∂ i_vZw Hcpt]mse-

bmtWm?

sN≠ sIm´p-tºm-gpw CSbv° hmbn°ptºmgpw D≠m-Ip∂ i_vZ-

ßƒ hyXy-kvX-am-Im≥ ImcWw F¥m-bn-cn°pw?

Nn{Xw 19.3

Nn{Xw 19.5

Nn{Xw 19.4

i_vZ-t{km-X v Iº\w sNbvXv i_vZw A\p_‘ambn Iº-\-w

]pd-s∏-Sp-hn-°p∂ {][m\ `mKw sNøp∂ `mKßƒ

$ kz\-t]-SIw $ kz\-X-¥p- $ sXm≠, Np≠v XpS-ßn-bh

$ HmS-°p-g¬ $ hmbp-bq-]w $

$ sN≠ $ $

$ hb-en≥ $ $
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hnhn[ i_vZ t{km-X- p-I-fn¬ \n∂p {ihn°p∂ i_vZ-ß-

fpsS hyXy-kvX-Xbv°v Imc-W-amb Nne khn-ti-j-X-Iƒ

\ap°v ]cn-N-b-s∏-Smw.

kzm`m-hnI BhrØn (Natural Frequency)
Dcp≠ Hcp sNdnb I√v 50 cm \of-ap≈ Nc-Sn¬ Xq°n-bnSq.

Cu I√ns\ Hcp `mK-tØ°v A¬∏w \o°n hn´p t\m°q.

I√v Ccp hi-tØ°pw Nen-°p-∂Xp ImWmw. CØcw Ne\-

amWv tZme\w F∂p \nßƒ ]Tn-®n-́ p≠t√m. Cu kwhn-

[m-\sØ Hcp knºnƒ s]‚pew

F∂p hnfn-°mw. Cu knºnƒ

s]‚pew Hcp sk°‚n¬

sNøp∂ tZme-\ -ß-fpsS

FÆsØ AXns‚ BhrØn

F∂mWv ]d-bp∂Xv. Bhr-Øn-

bpsS bqWn‰v slSvkv (Hz)
BWv.

50 cm \of-ap≈ Hcp knºnƒ

s]‚p-ehpw tÃm∏vhm®pw D]tbm-

Kn®v ]co-£W{]h¿Ø-\-Øn-

eqsS BhrØn I≠p-]nSn°q.

{Ia- tZme-\-ß-fpsS kabw BhrØn (f) =

\-º¿ FÆw (n) (t) (n)
(t)

tZme-\-ß-fpsS FÆw 

kabw 

1 10

2 15

3 20

Nn{Xw 19.6 knºnƒ s]‚p-ew

s]‚p-e-Øns‚ BhrØn Is≠-Øn-b-t√m.

s]‚p-e-Øns‚ \ofw 60 cm, 80 cm F∂n-ßs\ hyXym-k-

s∏-SpØn ]´nI hc®v tcJ-s∏-SpØn BhrØn Is≠-Øq.

s]‚p-e-Øns‚ \ofhpw Bhr-Ønbpw XΩn-ep≈ _‘w

F¥mWv?

s]‚p-e-Øns‚ \ofw IqSp-tºmƒ Bhr-Øn- Ip-d-bp-∂p.

as‰mcp ]co-£Ww IqSn sNbvXp-t\m-°mw.

]´nI 19.3

IT@school Edubuntu hnep≈ school resources
ep≈ PhET Xpd∂v pendulum lab t\m°p-I.

\rØw sNøp∂ {]Imiw
GI-tZiw 10 cm hymk-ap≈ Hcp

ss]∏v Ij-W-Øns‚ Hc{KØv

s]m´nb _eq¨ hen-®p-sI´n

Ub{^w D≠m-°p-I. Cu Ub-{ -̂

Øns‚ ]pdØv Hcp sNdnb IÆm-

Sn-°jWw H´n®p hbv°p-I. IÆm-

Sn-bn-te°p {]Imiw ]Xn-°p∂

hn[-Øn¬  tek¿ tSm¿®v {Iao-I-

cn-®v {]Im-in∏n°pI.

{]Xn-]-Xn-®p-h-cp∂ {]Imi _ow

Hcp kv{Io\n¬ ]Xn-°p∂ hn[-

Øn¬ {Iao-I-cn-t°-≠-Xm-Wv.

C\n _eq¨ Ub{^Øn¬

Cu¿°n¬sIm≠v X´n i_vZw

D≠m°nt\m°q. IÆm-Sn -bn¬

\n∂p {]Xn-]-Xn®v kv{Io\n¬ ]Xn-

°p∂ {]Imiw \nco-£n-°q.

hkvXp -°-fpsS Iº\w aqew

i_vZw D≠m-Ip -∂-Xp -t]mse

i_vZ-Øn\v hkvXp-°sf Iº\w

sNøn-°m\pw km[n-°pw. _eq¨

sI´nb ss]∏v Ij-W-Øn-\p-≈n¬

Hcp sNdnb euUvkv]o-°¿ h®v

AXn-eqsS Hcp ayqknIv sπb-dn¬

\n∂p≈ kwKoXw ]pd-s∏-Sp-hn®p

t\m°q. kwKo-X-Øn-\-\p-k-cn®v

Npa-cnse {]Imiw \rØw sNøp-

∂Xp ImWm-a-t√m.

Iº\w sNøp∂ _eq-Wns‚ Ne-

\sØ IÆm-Sn-bn¬\n∂v {]Xn-]-

Xn®p hcp∂ tek¿ _oan-s‚

Ne\whgn `nØn-bn¬ ImWp-

∂nt√.
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Hcp lmIvtkmtªUns‚ Hc-‰w tai-bn¬ Dd-∏n-®tijw kzX{¥

A{KsØ Iº\w sNøn-°q. lmIvtkm-tª-Uns‚ Iº-\m-hrØn

knºnƒ s]‚p-e-Øns‚ Bhr-Øn-tb-°mƒ IqSp-Xtem Ipdthm?

\nß-fpsS A\p-̀ hw F¥mWv?

knºnƒ s]‚peØns‚ BhrØn Ipd-hmb-

-Xn-\memWt√m AXp-≠m-°p∂ i_vZw

tIƒ°m≥ Ign-bm-Xn-cp-∂-Xv. F∂m¬

lmIvtkmtªUv Iº\w sNøp-tºmƒ

BhrØn IqSp-X¬ Bb-Xp-sIm≠v i_vZw

tIƒ°m≥ Ign-bpw. BhrØn IqSp-∂-Xn\-

\p-k-cn®v i_vZ-Øn¬ hy-X-ymkw D≠m-Ipw.

hyXy-kvX Bhr-Ønbp≈ c≠v SyqWnMv

t^m¿°p-Iƒ Iº\w sNøn®v i_vZw

{ihn-°q. Ah Hmtcm-∂nepw tcJ-s∏-Sp-Øn-

bn-cn-°p∂ Bhr-Ønbpw {i≤n-°q. Ah

]pd-s∏-Sp-hn-°p∂ i_vZ-Øn¬ hyXymkw

A\p-`-h-s∏-Sp-∂n-t√?

Hcp hkvXp-hns\ kzX-{¥-ambn Iº\w sNøn®m¬ AXv

AXn-t‚-Xmb Hcp {]tXyI Bhr-Ønbnem-bn-cn°pw

Iº\w sNøp-∂-Xv.  Cu Bhr-Ønsb AXns‚ kzm`m-

hnI BhrØn F∂mWv ]d-bp-∂-Xv.

Ão¬∏m{Xw, lmIvtkmtªUv, SyqWnMv t^m¿°v XpS-ßn-b-hsb

Iº\w sNøn®t∏mƒ e`n® i_vZ-ßƒ XΩn¬ hyXym-k-ap-

≠m-Im≥ Hcp ImcWw Ah-bpsS kzm`m-hnI Bhr-Øn-bnep≈

hyXym-k-am-Wv.

Hcp tai-bn¬ t]\sIm≠v X´n-b-t∏mƒ tai ]pd-s∏-Sp-hn® i_vZ-

Øns‚ BhrØn 200 Hz BsW-¶n¬ tai-bpsS kzm`m-hnI

BhrØn F{X-bm-bn-cn°pw?

hyXykvX hkvXp-°-fpsS kzm`m-hnI BhrØn hyXym-k-am-Ip-

∂Xv Fs¥ms° Imc-W-ßƒ sIm≠m-bn-cn°pw?

Nn{Xw 19.9 \nco-£n°q.

i_vZw D≠m-°p-∂-Xn\pw Ae-¶m-c-Øn\pambn hoSp-I-fn¬ teml-

ss]-∏p-Iƒ sIm≠p≈ CØcw D]-I-c-Wßƒ D]-tbm-Kn-°m-dp-

≠-t√m.

$ F√m ss]∏p-Ifpw HtcXcw i_vZ-amtWm D≠m°p-∂Xv?

$ ss]∏p-Iƒ XΩn¬ F¥p hyXym-k-amWv \nco-£n-°p-∂Xv?

480 Hz
\n

256 Hz
k

288 Hz
cn

320 Hz
K

341 Hz
a

384 Hz
]

427 Hz
[

512 Hz
k

Nn{Xw 19.9

Nn{Xw 19.7

Nn{Xw 19.8
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$ teml-ss]-∏p-Iƒ°p ]Icw ]n.hn.-kn. ss]∏p-Iƒ D]-tbm-

Kn®v Nn{Xw 19.9 teXp-t]m-se-bp≈ D]-I-cWw \n¿an®v i_vZw

D≠m°nt\m°q. teml-ss]-∏p-Iƒ ]pd-s∏-Sp-hn-°p-∂-Xcw

i_vZ-amtWm ]pd-s∏-Sp-∂Xv? i_vZw amdm≥ Imc-W-sa-¥m-

bn-cn°pw?

$ d∫¿_m‚ v Nn{Xw 19.10 ¬ ImWp∂Xpt]mse hen®p ]nSn-

°p-I. d∫¿_m‚ns\ Iº\w sNøn®v i_vZw {i≤n-°q. d∫¿

_m‚ns‚ henhn¬ am‰w hcpØn Iº\w sNøn®v ho≠pw

i_vZw {ihn-°q. tIƒ°p∂ i_vZ-Øn¬ hyXymkw A\p-

`-h-s∏-Sp-∂pt≠m?

$ hymkw IqSn-bXpw Ipd-™-Xp-amb c≠p ss]∏p-I-j-W-ß-

fpsS Hmtcm A{K-Øn¬ Htc hen -hn¬ s]m´nb

_eq¨sIm≠v Ub{^w Dd-∏n-°p-I. Hmtcm-∂nepw Htc

Cu¿°n¬ IjWw D]-tbm-Kn®v Htct]mse X´n t\m°q.

i_vZhyXymkw A\p-̀ -h-s∏-Sp-∂Xv F¥p-sIm-≠m-bn-cn°pw? Ub-

{ -̂Øns‚  ]c-∏fhp-ambn _‘-s∏-SpØn N¿®sNøq.

$ hyXykvX- h-Æ-ap≈ c≠v sNºpIºn-Iƒ Htc hen-hnepw

\of-Ønepw hen-®p-sI-́ n-b-tijw Hmtcm-∂nepw X´n i_vZ-

ap-≠m°nt\m°q. i_vZ-hy-Xymkw A\p-̀ -h-s∏-Sp-∂pt≠m?

sNbvX {]h¿Ø\ßfn¬\n∂v Hcp hkvXp-hns‚ kzm`m-hnI Bhr-

Ønsb kzm[o-\n-°p∂ LS-I-ß-ƒ Fs¥ms° F∂v Ipdn-°q.

$ ]Zm¿YØns‚ kz`mhw

$

i_vZkhn-ti-j-X-Iƒ ˛ ÿmbnbpw D®-Xbpw (Sound
characteristics - Pitch and Loudness)

]pcpji_vZ-hpw kv{Xoi_vZhpw XΩn-ep≈ hyXymkw {i≤n-®n-

´p-t≠m? GXmWv Iq¿aX IqSnb i_vZambn tXm∂p-∂Xv?

tIƒ°p∂ i_vZ-Øns‚ Iq¿aXsb ÿmbn (Pitch)
F∂mWv ]d-bp-∂-Xv. CXv i_vZ-Øns‚ Bhr-Ønsb

B{i-bn-®n-cn-°p-∂p.

i_vZØns‚ Iq¿aX (shrillness) AYhm ÿmbnbpambn

_‘s∏´ ]´nI hniIe\w sNbvXv hn´ `mKw ]qcn-∏n-°q.

]´nI 19.4

i_vZtPmUn-Iƒ ÿmbn IqSn-bXv ÿmbn Ipd-™Xv

]pcpji_vZw, kv{Xoi_vZw kv{Xoi_vZw ]pcpji_vZw

Ipbn¬i_vZw, knwl-Øns‚ Ae-d¬

Nn{Xw 19.10

Nn{Xw 19.11

sImXp-Ins‚ ]m v́!

sImXp-I-Ifpw tX\o-®-Ifpw

]d-°p-tºmƒ i_vZw D≠m-

Ip-∂Xv Ah-bpsS Nnd-Ip-Iƒ

Iº\w sNøp-∂Xp aqe-am-Wv.

sImXp-Ip-I-fpsS Nnd-Ip-I-ƒ

GItZiw 500 Hz epw tX\o-

®-I-fpsS Nnd-Ip-Iƒ GI-

tZiw 300 Hz epw Iº\w

sNøp∂p. Ah-bpsS Nnd-ISn

D≠m°p∂ i_vZ-amWv Hcp

aqfembn \ap°v A\p-̀ -h-s∏-

Sp-∂-Xv. F∂m¬ Nohn-Sp-Iƒ

i_vZ-ap -≠m-°p-∂Xv Ah-

bpsS Nnd-In-ep≈ {]tXyI

Ah-b-h-ßƒ XΩn¬ Dc-kn-

bm -Wv. Ch D≠m-°p∂

i_vZw hfsc Db¿∂ Bhr-

Øn-bn¬ D≈-Xm-Wv. Nohn-Sp-

I-fpsS A`mhw aqe-am-Wt{X

Silent valley (\n»_vZ

Xmgvhc) °v B t]cp h∂Xv.
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hmtZym]-I-c-W-ß-fn¬ sN≠, a±fw XpS-ßnb sIm´p-hm-Zy-

ßƒ \nßƒ°v ]cn-Nn-X-am-W-t√m. AØcw D]-I-c-W-ß-

fn¬ arZp-hmbpw i‡-ambpw sIm´p-tºm-gp-≠m-Ip∂ i_vZ-

Øn-ep≈ hyXymkw {i≤n-®n-cn-°p-a-t√m. CXv i_vZ-Øns‚

D®X F∂ khn-ti-j-X-bn-ep≈ hyXymkw Imc-W-am-Wv.

\nßfpsS kplrØv \nß-tfmSv clkyw ]d-bp-tºmgpw

km[m-cW coXn-bn¬ kwkm-cn-°p-tºm-gp-ap≈ i_vZw Hcp

t]mse-bmtWm A\p-`-h-s∏-Sm-dp-≈Xv?

Nn{Xw 19.12 \nco-£n°q.

$ GXp kμ¿ -̀Øn-emWv D®X IqSnb i_vZw D≠mhpI?

arZp-hmbn sIm´p-tºmƒ/i‡-ambn sIm´p-tºmƒ

$ GXp kμ¿ -̀Øn-emWv Iº-\ B-bXn IqSp-X¬

arZp-hmbn sIm´p-tºmƒ/i‡ambn sIm´p-tºmƒ

$ F¶n¬ D®-Xbpw Iº-\ B-b-Xnbpw XΩn-ep≈ _‘w

F¥mWv?

i_vZw Hcm-fn-ep-≠m-°p∂ tIƒhnb\p-̀ -h-Øns‚ Af-hmWv

D®X (Loudness). CXv {][m-\-ambpw Iº\ Bb-Xn-sbbpw

sNhn-bpsS {Kmly-X-sbbpw B{i-bn-®n-cn-°p-∂p. CXns‚

bqWn-‰mWv sUkn-s_¬ (dB). CXv sUkn-s_¬ao-‰¿ F∂

D]-I-cWw sIm≠-f-°mw.

i_vZ-t{]-jWw (Propagation of Sound)
hnhn[ i_vZ-t{km-X- p-I-fn¬ \n∂p i_vZw \ΩpsS ASpØv

FØp-∂Xv Fß-s\-bmWv?

Nn{Xw \nco-£n-°q.

kwKo-Xhpw H®bpw
(Music & Noise)

{Iaamb Iº-\-tØm-sS-bp-≠mIp-

∂Xpw tIƒ°m≥ Cº-ap-≈-Xp-

amb i_vZsØ kwKoXw F∂pw

Atcm-N-I-am-bXpw {Ia-c-ln-X-amb

Iº\w sIm≠v D≠m-Ip-∂-Xp-amb

i_vZsØ H® F∂pw ]d-bp-∂p.

k cn K a ] [ \n

256 288 320 341 384 427 480
Hz Hz Hz Hz Hz Hz Hz

BbXn

BbXn

arZp-hmbn sIm´p-tºmƒ

i‡ambn sIm´p-tºmƒNn{Xw 19.12

k]vXkzc-ßƒ
kwKo-X-Øn¬ ÿmbn F∂ ]Z-

hp-ambn _‘-s∏-́ p-]-tbm-Kn-°p∂

as‰mcp ]Z-amWv {ipXn. kwKoX-

Ønse k]vXkzc-ßfpw Bhr-

Ønbpw _‘-s∏-Sp-Ønb ]´nI-

bmWv X∂n-cn-°p-∂Xv.

]pcp-j-i-_vZhpw
kv{Xoi-_vZhpw

{]mb-]q¿Øn-bm-Ip -∂-tXmsS

]pcp-j-∑m-cpsS kz\-X-¥phns‚

\ofw h¿[n-°p-∂p. F∂m¬

kv{XoI-fpsS kz\-X-¥p-hn\v Imcy-

amb am‰w D≠m-Ip-∂n-√. kz\-X-

¥p-hn\v \ofw IqSp-tºmƒ D≠m-

°p∂ i_vZ-Øns‚ BhrØn

Ipd-bpw. Bhr-Ønbpw Iq¿aX-

bpw _‘-s∏-´n-cn-°p-∂-Xn-\m¬

]pcp-j-i-_vZ-Øn\v s]mXpsh

Iq¿aX Ipd-hm-bn-cn-°pw.
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Pew Pew

(a) (b)

  
      i_vZw

GItZi

D®X dB
sNhn°v thZ-\-bp- 120 ¬

≠m-Ip∂ i_vZw IqSp-X¬

sP‰v F≥Pn≥ 100 m 110 - 140
AIse

hml-\-Øn-c-t°-dnb 80 - 90
tdmUv

Im¿ 60 - 80
km[m-cW kw`m-jWw 40 - 60

Ce-I-fpsS a¿acw 10

]´nI 19.5

_ln-cmImik©m-cn -Iƒ ]c-kv]cw kwkm-cn -°m≥

tdUntbm kwhn-[m\w D]-tbm-Kn-°p-∂-sX¥n-\mWv?

Hcp {]h¿Ø\w sNbvXp t\m°q.

Nn{Xw 19.13 teXpt]mep≈ v̂fmkvIn¬ A¬∏w Pe-sa-Sp-

°p-I. Hcp Iºn-bpsS A{KØv sI´nb aWn v̂fmkvIn-\-

IØv hcp∂ hn[-Øn¬ v̂fmkvIv AS-bv°p-I. v̂fmkvIv

Ipep°nt\m°q. i_vZw {ihn-°p-∂pt≠m? tIm¿°v am‰nb

tijw ^vfmkvInse Pew Xnf-∏n®v \ocmhn \nd-bv°p-I.

XpS¿∂v aWn-sI-́ nb tIm¿°p-sIm≠v ̂ vfmkvIv ASbv-°pI.

v̂fmkvIn\v ]pdØv XWpØ Pew Hgn-°pI.

At∏mƒ v̂fmkvIn-\-IsØ \ocm-hn°v F¥p kw -̀hn°pw?

v̂fmkvIn-\-IsØ hmbp-hns‚ Af-hnt\m?

C\n ^vfmkvIv Ipep°nt\m°q. aWni_vZ-Øns‚ D®-X-

bn¬ F¥p- am-‰-amWv A\p-̀ -h-s∏-́ Xv?

Cu am‰-Øn\p ImcWw F¥m-bn-cn°psa∂v N¿® sNbvXv

\nK-a\w Ipdn-°q.

v̂fmkvIn-\-IsØ hmbp-hns‚ Af-hn¬ Ipdhp h∂-Xp-sIm-

≠mWv tIƒ°p∂ i_vZ-Øn¬ Ipdhp h∂Xv F∂p t_m[y-

s∏-́ t√m. F¶n¬ hmbp ]q¿Wambpw \o°w sNbvXmtem,

i_vZw tIƒ°m≥ km[n-°ptam?

i_vZt{]jWØn\v Hcp am[yaw BhiyamsW∂v

a\ nembt√m. kplr-Øns‚ i_vZw \nß-fpsS sNhn-bn¬

FØp-∂Xv GXp am[y-a-Øn-eqsS k©-cn-®mWv?

i_vZ-Øn\p k©-cn-°m≥ am[yaw Bh-iy-am-Wv.

Nn{Xw 19.13

Ae-Ivkm-≠¿ {Klmw-s_¬

Ae-Ivkm-≠¿ {Klmws_¬ 1847

am¿®v 3 \v kvtImS v -e‚ n -se

FUn≥_¿Kn¬ P\n-®p. Xs‚

75˛mw hb- n¬ 1922 BKkv‰v 2 \v

A¥-cn®p. At±-l-Øns‚

AΩbpw `mcybpw _[n-c-cm-bn-cp-

∂p.

1876 HIvtSm-_¿ 9 \v Ae-Ivkm-≠¿

{Klmw-s_¬ Xs‚ kplrØpw

Akn-Ã‚p-amb hmSvk-Wp-ambn

tIw{_nPv apX¬ t_mÃ¨ hsc-

bp≈ c≠p Intem-ao-‰¿ Zqcw Iºn-

bn -eqsS kw-km -cn -®p -sIm≠v

BZysØ sSe-t^m¨ temI-

Øn\v ka¿∏n-®p.

Ae-Ivkm-≠¿ {Klmw s_√ns‚

_lp-am-\m¿Y-amWv D®-X-bpsS

bqWn‰n\v bel F∂ t]cp \¬In-

b-Xv. bel F∂ bqWn-‰ns‚ sNdnb

Af-hmWv  decibel (dB).
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Nn{Xw 19.15

Nn{Xw 19.14

_ln-cm-Imik©m-cn-Iƒ Bi-b-hn-\n-a-b-Øn-\mbn tdUntbm kwhn-

[m\w D]-tbm-Kn-°p-∂-Xns‚ Bh-iy-IX C\n hni-Zo-I-cn-°mat√m.

i_vZw hmbp-hn-eqsS am{X-amtWm k©-cn-°p-∂Xv? \ap°p t\m°mw.

Ukv°ns‚ Hc-‰Øv sNhn Aa¿Øn hbv°q. kplrØv Ukv°ns‚

at‰ A‰Øv \Jw sIm≠v Npc-≠-s´. Dc-kp-∂-Xns‚ i_vZw tIƒ°m≥

Ign-bp-∂pt≠m? ChnsS i_vZw \nß-fpsS sNhn-bn¬ FØn-bXv {][m-

\-ambpw GXp am[yaw hgn-bmWv?

as‰mcp {]h¿Ø\w sNbvXp t\m°q. Hcp _°-‰n¬ \ndsb Pe-sa-Sp-

°p-I. Pe-Øn-\p -≈n-embn Hcp Ão¬∏m{Xw ]nSn®v AXns\

kv]q¨sIm≠v X´nt\m°q. X´p-∂-Xns‚ i_vZw tIƒ°m≥ km[n-

°p-∂nt√?

Hcp Ão¬ kv]q¨ ISn®p]nSn-°p-I. Ccp sNhn-Ifpw hnc¬sIm≠v

AS®p]nSn-® tijw as‰mcp kv]q¨ D]-tbm-Kn®v, ISn®p]nSn®

kv]qWn¬ sNdp-Xmbn X´m≥ \nß-fpsS kplr-Øn-t\mSv ]d-bq. i_vZw

{ihn-°p-∂pt≠m?

\nßƒ sNbvX {]h¿Ø-\-ß-fn¬\n∂v FØn-t®¿∂ \nK-a\w F¥m-

sW∂v Ipdn-°q.

i_vZØn\v hmbp-hneqsS am{X-a-√, a‰p `uXnIhkvXp-°-fn-eq-sSbpw

t{]jWw sNøm≥ km[n°psa∂v a\- n-em-b-t√m.

{ihWw (Hearing)

i_vZw I-º\waqew D≠m-Ip∂p F∂pw i_vZ-Øn\v k©-cn-°m≥

am[yaw Bh-iy-amWv F∂pw t_m[y-s∏-́ -t√m. F∂m-¬ i_vZw \ap°v

AΩqtΩ,
cmL-th-´s‚
hosS-hn-sSbm?

tM... Xosc hø
tamt\, Bip-]-{Xn-
bn¬ t]mIp-I-bm.
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A\p-̀ -h-th-Zy-am-Ip-∂Xv Fß-s\-bmWv? AXn\v \sΩ klm-

bn-°p∂ C{μnbw GXmWv?

$ sNhn-bpsS hnhn[ `mK-ß-fn¬ GsX-¶nepw Hcp `mK-

Ønt\m, IqSp-X¬ `mK-ßƒt°m XI-cm¿ kw -̀hn-®m¬

]cn-WX^ew F¥m-bn-cn°pw?

P∑\m Xs∂-tbm ]n∂otSm sNhn°v XI-cm -dp -Iƒ

kw`hn°mw. AØcw Bfp-Iƒ°v tIƒhn-i‡n Ipd-™-

Xp-sIm≠v [mcmfw hnjaßƒ A\p-`-hn-t°≠nhcp-∂p.

Ah¿°v A\p-̀ -hn-t°≠nhcp∂ {]iv\-ßƒ Fs¥m-s°-bm-

bn-cn°pw F∂v  kqN-I-ß-fpsS ASn-ÿm-\-Øn¬ N¿®sNøq.

$ Bibhn\n-abw

$ kwkm-c-tijn

$ A]-I-S-km[y-X

$

tIƒhn-i‡n Ipd-™-h-tcmSv \mw kzoI-cn-t°≠ kao-]\w

F{]-Im-c-am-bn-cn-°Ww? kqN-\-I-fpsS ASn-ÿm-\-Øn¬

N¿® sNøq. kvIqƒ Akw-ªn-bn¬ Ah-X-cn-∏n-°q.

˛ kl`mh-tØmsS (Empathy) s]cp-am-dWw.

˛ \mw sNøp∂ tPmen-I-fn-epw Ifn-I-fnepw Ah-sc-°qSn

Dƒs∏-Sp-ØWw.

˛ km[n-°p∂ F√m {]h¿Ø-\-ß-fnepw ]¶m-fn-Øhpw

ap¥nb ]cn-K-W\bpw \¬I-Ww.

˛

{ih-W-]-cn[n (Limits of Audibility)

tIƒhni‡nbp≈ Hcmƒ°v F√m i_vZhpw  tIƒ°m≥

km[n-°ptam?

\nßƒ°-dn-bmtam?

$ \mbv°sf hnfn-°m-\p-]-tbm-Kn-°p∂ Kmƒ´¨ hnkn-ens‚

i_vZw a\p-jy\v tIƒ°m≥ km[y-a-√.

$ {]IrXnZpc-¥-ßƒ°p apt∂m-Sn-bmbn ]£n-Ifpw arK-

ßfpw Akm-[m-cW s]cp-am‰w {]I-Sn-∏n°pw.

$ hmh-ep-Iƒ°v Ccp-́ nepw kpK-a-ambn k©-cn-°m≥ km[n-

°pw.

hkvXp-°-fpsS Iº\w aqew 100000 Hz epw IqSp-X¬ Bhr-

Øn-bp≈ i_vZ-ßfpw {]Ir-Xn-bn¬ D≠m-Ip-∂p-≠v. F√m

Bhr-Øn-bn-ep-ap≈ i_vZw a\p-jy\v tIƒ°m≥ km[y-a-√.

AXm-bXv a\p-jy\p tIƒ°m≥ Ign-bp∂ i_vZ-Øns‚

Bhr-Øn°v Hcp ]cn-[n-bp-≠v. icnbmb tIƒhni‡n-bp≈

tÃ]nkv

C≥Ikv

amen-bkv

sNhn-°pS

I¿W-\mfw I¿W]Sw
tIm¢nb

{ih-W-\mUn

Hmh¬hn≥tUm

sNhnbpw i_vZhpw
(Ear & Sound)

sNhn-°pSbn¬ FØp∂ i_vZ-

X-cw-K-ßƒ I¿W-\m-f-Øn-eqsS

IS∂pt]mbn I¿W]SØn¬

sN∂p X´p-∂p. CXv I¿W-]-

SsØ Iº\w sNøn-°p-∂p.

I¿W-]-S-Øn-ep≠mIp∂ Iº\w

AXn-t\mSv tN¿∂p ImWp∂

Aÿn-irw-Jesb Iº\w sNøn-

°p-∂p. Aÿn-irw-J-e-bnse

Iº\w Hmh¬ hnt‚m-bn-te°pw

B¥-c-I¿W-Ønse  tIm¢n-b-bn-

te°pw ssIam‰w sNø-s∏-Sp-∂p.

H-®ns‚ BIr-Xn-bn-ep-≈Xpw GI-

tZiw 3 cm \of-ap-≈-Xp-amb ̀ mK-

amWv tIm¢n-b. CXns‚ D≈-d-I-

fn-ep≈ Ft‚m-enw v̂ F∂ {Zmh-

I-Øn-te°v Iº\w ]S-cp-∂p.

tIm¢n-b-bn-ep≈ Bbn-c-°-W-

°n\v \mUotIm-i-ßƒ Cu Iº-

\-Øm¬ DtØ-Pn-°-s∏-Sp-I-bpw

Bth-K-ßƒ (Impulses) cq]-s∏-

Sp-Ibpw sNøp-∂p. Cu Bth-K-

ßƒ {ihW\mUn hgn Xe-t®m-

dnseØptºm-gmWv \ap°v

i_vZw A\p-̀ -h-th-Zy-am-Ip-∂-Xv.
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Hcmsf kw_-‘n-®n-S-tØmfw tIƒ°m≥ Ignbp∂

i_vZ -Øns‚ Ipd™ ]cn[n GI-tZiw

20 Hz Dw IqSnb ]cn[n GI-tZiw 20000 Hz Dw BWv.

Cu ]cn[n hy‡n-Iƒ°-\p-k-cn®v hyXym-k-s∏-Smw.

Xmsg -sIm-Sp-Ø Nn{Xw \nco-£n-°q.

20 Hz ¬ Xmsg Bhr-Øn-bp≈ i_vZsØ C≥{^m-

tkm-WnIv F∂pw 20000 Hz ¬ IqSp-X¬ Bhr-Øn--

bp≈ i_vZ-ßsf Aƒ{Sm-tkm-WnIv F∂pw ]d-bp∂p.

$ Kmƒ´¨ hnkn-en¬\n∂p ]pd-s∏-Sp∂ i_vZw GI-

tZiw 30000 Hz BWv. Cu i_vZw a\p-jy≥

tIƒ°m-Xn-cn-°p-Ibpw \mbv°ƒ tIƒ°p-Ibpw

sNøp-∂-Xns‚ ImcWw Fs¥∂v Ipdn-°q.

$ hΔ-mep-Iƒ°v Aƒ{Sm-tkm-WnIv Xcw-K-ßƒ D≠m-

°m\pw tIƒ°m\pw km[n-°pw, F¶n¬ Ahbv°v

cm{Xn-bn¬ kpK-a-ambn k©-cn-°m≥ km[n-°p-

∂Xv F{]-Im-c-am-bn-cn°pw F∂v N¿®sNbvXv \nK-

a\w Ipdn-°q.

Hz Hz Hz Hz Hz Hz Hz
C≥{^m-tkm-WnIv a\p-jy\v {ih-W-km[yw Aƒ{Sm-tkm-WnIv

`qI-º-X-cw-K-ßƒ FenIƒ

{]mhpIƒ

\nim-i-e-̀ -ßƒ

B\

hΔm¬

{ih-W-]-cn[n

(Range of Audibility)
GI-tZi BhrØn (Hz)

Ipd™Xv  IqSnbXv

1 \mb 67 - 45,000
2. ]q® 45 - 64,000
3. ]ip 23 - 35,000
4. IpXnc 55 - 33,500
5. Fen 1000 - 91,000
6. hΔm¬ 2000 - 1,23,000
7. B\ 16 - 12,000
8. kz¿W-a’yw 20 - 3000
9. tImgn 125 - 2000

{ih-W-k-lmbn (Hearing Aid)
tIƒhn-°pd-hp≈-h¿°v tIƒhn A\p-

`hw D≠m-Im≥ klm-bn-°p∂ Hcp Ce-

Ivt{Sm-WnIv D]-I-c-W-amWv {ih-W-k-

lm-bn. hnhn[ Xc-Ønepw hep-∏-Øn-

ep-ap≈ {ih-W-k-lm-bn-Iƒ e`y-am-Wv.

{ih-W-k-lm-bn°v {][m-\-ambpw aq∂p

`mK-ßƒ D≠v.

ssat{Im-t^m¨ ˛ i_vtZm¿PsØ sshZyp-X-

kn-Kv\ep-I-fm-°n- am-‰p-∂p.

Bwπn-^-b¿ ˛ sshZypX knKv\-ep-Isf

i‡ns∏Sp-Øp-∂p.

euUvkv]o-°¿ ˛ i‡n IqSnb sshZypX

knKv\-epIsf D®X-Iq-

Snb i_vZ-am°n am‰n

I¿W-] -S -Øn -se -Øn -

°p∂p.

{ihWklm-bn°v {]h¿Øn-°m≥

Bh-iy-amb sshZypXn \¬Im≥ Hcp

_m‰dnIqSn Cu kwhn-[m-\-Øn-ep-

≠mIpw.

$ `qI-º-ßƒ D≠m-Ip-tºmƒ C≥{^m-tkm-WnIv

Xcw-K-ßfpw D≠m-Ip-∂p-≠v. CXp a\p-jy\v

tIƒ°m≥ km[y-amtWm? F∂m¬ Nne P¥p-

°ƒ B ka-bØv {]Xn-I-cn-°p-∂Xv F¥p-sIm-

≠m-bn-cn°pw?

Aƒ{Sm-tkm-WnIv Xcw-K-ßƒsIm≠p≈

D]-tbm-K-ßƒ

$ IS-ens‚ Bgw Af-°p-∂-Xn\v D]-tbm-Kn-°p-∂

SONAR (Sound Navigation and Ranging) F∂
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D]IcW-Øn¬ Aƒ{Sm-tkm-WnIv Xcw-K-ßƒ D]tbm-Kn-°p-∂p.

$ sshZyimkv{X-Øn¬ tcmK-\n¿W-b-Øn\pw NnIn-’bv°pw

Aƒ{Smtkm-WnIv Xcw-K-ßƒ D]-tbm-Kn-°p-∂p.

i_vZ-a-en-\o-I-cWw (Noise Pollution)

_lp-P\ ]n¥p-W-tbmsS
i_vZaen-\o-I-cWw

\ap°v \n¿am¿P\w sNømw.

Pn√m-I-e-IvS¿

Pn√m-I-eIvS-dpsS {]kvXm-h\ hmbn-®-t√m. i_vZ-

a-en-\o-I-cWw F∂XpsIm≠v F¥mWv \nßƒ

a\ nem°p∂Xv? Ie-IvS-dpsS Cu {]kvXm-h-\-

tbmSp≈ \nßfpsS {]Xn-I-cWw F¥mWv?

a\pjy\v AkpJIcamb coXnbn¬ i_vZw

D≠m°p∂XmWv i_vZaeo\nIcWw.

as‰mcp {]kvXm-h\ hmbn-°q:

""temI-Ønse G‰hpw i_vZ-a-en-\o-I-cWw D≈

ÿeßfn¬ H∂mWv tIc-fw. H® \ΩpsS icoc

Btcm-KysØ am{X-a-√, am\-kn-Ihpw sshIm-cn-I-hp-amb Xe-ß-sfbpw

_m[n°pw. CXv c‡-k-Ω¿Zw, {]talw, _[ncX, BkvXv-a, ]T-\-

ssh-Ieyw XpS-ßn-b-h-bnte°p \sΩ \bn-°p-Ibpw sNøp∂p.''

$ i_vZ-a-en-\o-I-cWw sIm≠p≈ tZmj-ßƒ Fs¥m-s°-bm-bn-

cn°pw?

i_vZ-a-en -\o-I-cWw Ipd-bv°m≥ \ap°v Fs¥ms° sNøm≥

km[n°pw.

i_vZ-a-en-\o-I-cWw Ipdbv°mw

$ hml-\-ß-fn¬ Fb¿tlm-Wp-Iƒ D]-tbm-Kn-°-p∂Xv \nbawaqew

\ntcm-[n-®n-´p-≠v.

$ tlm¨ssS∏v euUvkv]o-°-dp-Iƒ°v ]Icw t_mIvkvssS∏v

euUvkv]o-°-dp-Iƒ D]-tbm-Kn-°mw.

$ hml-\-ß-fpsS sske≥k-dp-Iƒ icnbmwhn[w {]h¿Øn-°p∂p

F∂v Dd∏phcp-Øp-I.

$ i_vZ-a-en-\o-I-c-W-Øn¬\n∂v c£-t\-Sm≥ [mcmfw ac-ßƒ h®p

]nSn-∏n-°p-I. ac-ßƒ°v i_vtZm¿PsØ BKn-cWw sNbvXv i_vZw

Ipd-bv°m≥ km[n-°pw.

$ cmhnse 6 aWn°v apºpw cm{Xn 10 aWn°v tijhpw s]mXp-ÿ-

e-ß-fn¬ euUvkv]o-°-dp-Iƒ D]-tbm-Kn-°-cp-Xv.
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$ Bip-]-{Xn-Iƒ, hnZym-e-b-ßƒ XpS-ßn-b-h-bpsS ]cn-k-cØv

50 dB\v apI-fn¬ i_vZw D≠m-°-cp-Xv.

$

i_vZ-a-en-\o-I-c-W-sØ-°p-dn®pw AXv Ipd-bv°p-∂-Xn-\m-h-iy-amb am¿K-

ß-sf-°p-dn®pw IqSp-X¬ hnh-c-ßƒ Is≠Øn ¢mkn¬ Hcp skan-

\m¿ Ah-X-cn-∏n-°q.

{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ i_vZw Iº\waqew D≠m-Ip∂p F∂pw {ih-W-t_m[w Df-hm-

°p-∂-Xn\v Bh-iy-amb LS-I-ßƒ GsX√mw F∂pw hni-Z-am-

°m≥ Ignbp-∂p.

$ i_vZkhn-ti-j-X-I-fmb BhrØn, D®-X, ÿmbn F∂nh  Xncn-

®-dn-bm\pw  hni-Zo-I-cn-°m\pw Ign-bp-∂p.

$ i_vZ-Øn\v k©-cn-°m≥ am[yaw Bh-iy-am-sW-∂pw hnhn[ am[y-

a-ß-fneqsS i_vZ-Øn\v k©-cn-°m≥ Ign-bp-sa∂pw hni-Zo-I-cn-

°m≥ Ign-bp-∂p.

$ {ih-tW-{μnbØns‚ {]m[m\yw Xncn-®-dn™v {ih-tW-{μn-b-Øn\v

A]m-I-X-bp-≈-hsc klm-bn-°m-\p≈ {]h¿Ø-\-ß-fn¬ G¿s∏-

Sm≥ Ign-bp-∂p.

$ C≥{^m-tkm-WnIv Xcw-K-ßfpw Aƒ{Sm-tkm-WnIv Xcw-K-ßfpw

Fs¥∂v Xncn-®-dn™v hni-Zo-I-cn-°m≥ Ign-bp-∂p.

$ i_vZ-a-en-\o-I-cWw Ipd-bv°m-\m-h-iy-amb {]h¿Ø-\-ß-fn¬

G¿s∏Sm≥ Ignbp-∂p.

hne-bn-cpØmw

1. Hcp SyqWnMv t^m¿°v Hcp sk°‚n¬ 480 {]mhiyw Iº\w

sNøp-∂p-sh-¶n¬ AXns‚ kzm`m-hnI BhrØn F{X-bm-bn-

cn°pw?

2. Hcp knºnƒ s]‚pew 10 sk°‚ v sIm≠v 10 {]mhiyw tZme\w

sNøp-∂p-sh-¶n¬ s]‚p-e-Øns‚ BhrØn F{X-bm-bn-cn°pw?

3. Hcp hkvXp-hns‚ kzm`m-hnI Bhr-Ønsb kzm[o-\n-°p∂ LS-

I-ßƒ Fs¥ms°?

4. Nne SyqWnMv t^m¿°p-I-fpsS BhrØn NphsS sImSp-Øn-cn-°p-

∂p. Ah-bn¬ ÿmbn IqSn-b-Xpw ÿmbn Ipd-™Xpw GXv F∂p

Is≠-Øp-I.

(256 Hz, 512 Hz, 480 Hz, 288 Hz)

5. NphsS sImSp-Øn-cn-°p∂ i_vZ-t{km-X- p-I-fpsS GXv {][m\

`mKw Iº\w sNøp-tºm-gmWv i_vZw D≠m-Ip-∂Xv?

1. sN≠ 2. HmS-°p-g¬ 3. kz\-t]-SIw
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6. Jc-h-kvXp-°-fn-eqsS i_vZw- t{]-jWw sNøpw F∂v sXfn-bn-°p-

∂-Xn\v Hcp {]h¿Ø\w Bkq-{XWw sNøp-I.

7. Xmsg- sIm-Sp-Ø {]kvXm-h-\-Iƒ icntbm sXt‰m Fs∂-gp-XpI.

sX‰p-s≠-¶n¬ ASn-h-c-bn´ ̀ mK-Øn\v Bh-iy-amb am‰-ßƒ hcpØn

XncpØn Fgp-Xp-I.

a) i_vZ-Øn\v iq\y-X-bn-eqsS k©-cn-°m≥ km[n°n√.

b) i_vZ-Øns‚ BhrØn IqS-ptºmƒ ÿmbn Ipd-bp∂p.

8. "hΔm-ep-Iƒ°v cm{Xn-Im-e-ß-fnepw Cc ]nSn-°m≥ km[n°pw' ˛ Cu

{]kvXm-h-\-tbmSv \nßƒ tbmPn-°p-∂pt≠m? \nß-fpsS \nK-a\w

hni-Z-am-°pI.

9. a\p-jy≥ GsXms° hn[-Øn-emWv i_vZ-a-en-\o-I-cWw \S-Øp-∂Xv?

Ipdn∏v Xbmdm-°q.

10. D®-X {]kvXm-hn-°p-∂Xv GXp bqWn-‰n-emWv?

(Hz, m/s, dB, W)

 XpS¿{]-h¿Ø\ßƒ

1. t]∏¿ I∏p-Ifpw \qepw D]-tbm-Kn®v "tSmbv sSe-t^m¨' \n¿an®v

]ckv]cw kwkm-cn-°q.

2. {]Ir-Xn-bnse i_vZ-ßƒ {ihn®v {]IrXym D≈ i_vZt{km-X- p-

Ifpw Ah Hmtcm-∂nepw GsXms° `mKw Iº\w sNøp-tºm-gmWv

i_vZw D≠m-Ip∂Xv F∂pw Is≠Øn ]´nI Xbm-dm-°q.

3. i_vZw D≠m-°p∂ hnhn[ Xcw Ifn-∏m-´-ßƒ \n¿an®v ¢mkn¬

Hcp {]Z¿i\w kwL-Sn-∏n-°q.

4. a\p-jy\n¿an-Xhpw tZmjI-c--amb D®-X-bn-ep-≈Xpamb- i_vZt{km-

X- p-Iƒ Is≠Øn ]´nI Xbm-dm°q.

5. i_vZ-a-en-\o-I-c-W-hp-ambn _‘-s∏´ \nb-a-ßsf°p-dn®v Hcp \nb-

a-⁄\p-ambn A`n-apJw \S-Øq. e`n® hnh-c-ßƒ ¢mkn¬ Ah-

Xcn∏n°q.

6. i_vZ-a-en-\o-I-c-W-Øns‚ tZmj-ß-sf-°p-dn®v P\-ßsf t_m[h¬°-

cn-°m≥ t]mÃ-dp-Iƒ Xbm-dm°n {]Z¿in-∏n-°p-I.
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CXp-t]mse \∂mbn Dc-knb πmÃnIv kvsIbn-ens\ Hcp _yqd-‰n¬

\nt∂m As√-¶n¬ Sm∏n¬ \nt∂m hcp∂ t\¿Ø Pe-[m-c-bv°-cn-In¬

sIm≠phcq. F¥p \nco-£n-°p∂p? \nco-£W^e-ßƒ FgpXq.

Cu {]h¿Ø-\-ß-fn¬\n∂v \nßƒ FØn-t®-cp∂ \nK-a-\-w F¥mWv?

Nn{Xw 20.2

Nn{Xw 20.1

Nn{Xw \nco-£n-®-t√m. tamtdm -tdm°v (Moro Rock ) F∂ ÿeØp

\n∂v FSpØ Hcp AXy-]q¿h t^mt´mbm-WnXv. Cu ktlm-Z-c-∑m-

cpsS t^mt´m FSp-ØXv AIse \n∂ ktlm-Z-cn-bm-Wv. t^mt´m

FSpØp Ign-™ DS≥Xs∂ t^mt´m-bn¬ ImWp∂ henb Ip´n an∂-

te‰p hoWp.

Ip´n-bpsS apSn-bn-g-Iƒ BIm-i-tØ°v Db¿∂p \n∂Xv F¥psIm≠m-

bn-cn°pw?

\ap°v Nne {]h¿Ø-\-ßƒ sNbvXp t\m°mw.

hc≠ apSn-bn¬ Dc-knb πmÃnIv t]\-tbm kvsIbn-tem sNdnb IS-

emkv Ij-W-ßƒ°cn-In¬ sIm≠phcq. F¥p \nco-£n-°p-∂p?
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Nne hkvXp-°ƒ ]c-kv]cw Dc-kp-tºmƒ Ahbv°v a‰p hkvXp-°sf

BI¿jn-°m≥ Ign-bp-∂p.

NphsS sImSp-Øn-cn-°p∂ hkvXp-°ƒ ]c-kv]cw Dcknt\m°q.

DuXnho¿∏n® _eq¨, F_-ssW‰v tdmUv, •mkvtdmUv, ]n.hn.kn. ss]∏v,

No¿∏v, kn¬°v, Iºn-fn, t]mfn-sb-Ã¿, DW-ßnb apSn, Ão¬ kv]q¨

XpS-ßn-b-h.

\nß-fpsS Is≠-Ø-ep-Iƒ ]´n-I- 20.1 ¬ tN¿°pI.

{Ia sNdn-b -I-S-emkv Ij-W-ßsf

\º¿ Dc-km-\p-]-tbmKn® hkvXp°ƒ BI¿jn-°p∂p ()
BI¿jn-°p∂n√ (×)

1. •mkvtdmUv kn¬°v 

2. F_-ssW‰v Iºnfn 

3 Ão¬kv]q¨ t]mfn-sb-Ã¿ ×

4

Cu {]h¿Ø-\-ß-fn¬\n∂v F¥mWv \nßƒ A\p-am-\n-°p-∂Xv?

A\p-tbm-Py-amb tPmUn hkvXp°ƒ XΩn¬ Dc-kp-tºmƒ am{Xta

Ahbv°v a‰p hkvXp-°sf BI¿jn-°m-\p≈ Ignhv e`n-°p-I-bp-≈q.

Dc-kp-tºmƒ hkvXp-°ƒ°v a‰p hkvXp-°sf BI¿jn-°m-\p≈ Ignhp

e`n-°p-∂-sX-ßs\?

]Zm¿Y-ßƒ \n¿an-°-s∏-´n-cn-°p-∂Xv X∑m-{X-I-fm-emWv. B‰-ßƒ

tN¿∂m-Wt√m X∑m-{X-I-fp-≠m-Ip-∂-Xv.

B‰Ønse ASn-ÿm\ IWßƒ BWv t{]mt´m¨, \yqt{Sm¨,

CeIvt{Sm¨ F∂n-h. Nm¿Pn-√mØ IW-am-Wv \yqt{Sm¨. t{]mt´m-

Wp-Iƒ°v t]mkn-‰ohv Nm¿Ppw Ce-Ivt{Sm-Wp-Iƒ°v s\K-‰ohv

Nm¿Ppw BWp-≈-Xv. GsXmcp B‰-Ønepw Ce-Ivt{Sm-Wp-I-fp-sSbpw

t{]mt´m-Wp-I-fp-sSbpw FÆw Xpey-am-b-Xn-\m¬ B‰w sshZyp-X-]-

c-ambn \n¿ho-cy-am-Wv.

$ B‰-Øn¬\n∂v Hcp Ce-Ivt{Sm¨ \jvS-s∏-́ m¬ B B‰-Øns‚

]cn-WX Nm¿Pv F¥m-bn-cn°pw?

$ B‰-Øn\v Ce-Ivt{Sm¨ e`n-®mtem?

Ce-Ivt{Sm¨ \jvS-s∏-Sp∂ B‰-Øn\v t]mkn-‰ohv Nm¿Ppw

CeIvt{Sm¨ kzoIcn°p∂ B‰-Øn\v s\K-‰ohv Nm¿Ppw e`n°p∂p.

]´nI 20.1
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Nne hkvXp-°ƒ XΩn¬ Dc-kp-tºmƒ Ce-Ivt{Sm¨ ssIam‰w \S-°p-

∂p-≠v. Hcp hkvXp-hn¬\n∂v as‰m-∂n-te°v Ce-Ivt{Sm¨ am‰-s∏-Sp-

tºmƒ

$ GXp hkvXp-hn-\mWv t]mkn-‰ohv Nm¿Pv D≠mIp-∂Xv?

$ s\K-‰ohv Nm¿Pv e`n-°p-∂tXm?

NphsS sImSp-Ø ]´nI ]q¿Øn-bm-°q.

  t]mkn-‰ohv s\K-‰ohv

•mkvtdmUv

Iºnfn

kn¬°v

]´nI 20.2

Dc-km-\p-]-tbm-Kn® tPmUn- hkvXp°fpw

Ah-bv°n-S-bnse Ce-Ivt{Sm¨ ssIam-‰hpw

tPmUn- hkvXp°ƒ Ce-Ivt{Sm¨ ssIam‰w

•mkvtdmUv, kn¬°v •mkvtdmUn\v Ce-Ivt{Sm¨

\jvSs∏Sp∂p.

F_-ssW-‰v,- Iºnfn Iºnfn°v Ce-Ivt{Sm¨

\jvS-s∏Sp-∂p.

d∫¿Z-fiv, Iºnfn

e`n-°p∂ Nm¿Pv

Hcp hkvXp-hns\ sshZypX Nm¿Pp-≈-Xm°n am‰p∂ {]h¿Ø-\-

amWv sshZyp-XoI-c-Ww AYhm Nm¿PnMv (Charging).

Hcp hkvXphnep-≠m-Ip∂ sshZyp-X-Nm¿Pv B hkvXp-hn¬ AtX

ÿm\Øv Xßn-\n¬°p-I-bm-sW-¶n¬ AØcw sshZypX Nm¿Pns\

ÿnX-ssh-ZypXn (Static Electricity) F∂mWp ]d-bp-∂-Xv.

Dck¬ hgn teml-ßsf sshZyp-X-Nm¿Pp-≈-Xm-°m-\m-Iptam?

]cn-tim-[n-°mw.

Hcp sNºp-I-ºn, lmIvtkm-tª-Uv, Ão¬kv]q¨ XpS-ßn-b-hsb Iºnfn,

kn¬°v, t]mfnsb-Ã¿ F∂nh Hmtcm∂pw D]-tbm-Kn®v amdnamdn Dc-

kn-b-tijw Hmtcm {]mh-iyhpw a‰p hkvXp-°sf BI¿jn-°p-∂pt≠m

F∂p ]cn-tim-[n-°p-I. \nco-£-W-̂ ew FgpXq.

\nß-fpsS \nK-a\w F¥mWv?

Dc-kp-tºmƒ temtlm-]-cn-Xew sshZyp-Xo-I-cn-°-s∏-Sp-∂p-s≠-¶n-epw,

AXv Nme-I-am-b-Xn-\m¬ Nm¿Pv a‰p `mK-ß-fn-te°v X¬k-abw Xs∂

hym]n°p∂p. AXn-\m-emWv teml-ßfn¬ ÿnXsshZypX Nm¿Pv kzcq-

]n°s∏Sm-ØXv.

Nm¿Pv sNø-s∏´ hkvXp-°ƒ XΩn¬ BI¿jWw am{X-amtWm kw -̀

hn-°p-∂Xv?
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F¥p \nco-£n°p∂p?

sshZypXNm¿Pp-I-fpsS BI¿j-W- ̨  hnI¿j-W-ßsf-°p-dn®v \nßƒ

FØn-t®¿∂ \nK-a-\-ßƒ imkv{X-]p-kvX-I-Øn¬ tN¿°q.

Xmsg ]d-bp∂ {]h¿Ø-\-ßƒ sNbvXpt\m°mw.

DuXn-ho¿∏n® c≠p _eq-Wp-Iƒ ]c-kv]cw sXm´n-cn-°-Ø-°-

hn[w Xq°n-bn-Sp-I. Ah-bv°n-S-bn¬ Hcp v̂fm\¬ h®v c≠p

_eq-Wp-I-fpw v̂fm\-en¬ Dc-kp-I. v̂fm\¬ FSpØp am‰n-b-

tijw _eq-Wp-Iƒ \nco-£n-°p-I.

\qen¬ Xq°n-bn´ •mkvtdmUns\ kn¬°psIm≠v D-c-kn-b-

ti-jw, Nm¿PvsNbvX as‰mcp •mkvtdmUv Xq°n -bn´

•mkvtdmUns‚ ASpØp sIm≠phcpI. F¥mWv \nco-£n-°p-

∂-Xv?

ChnsS Nm¿PvsNbvX •mkvtdmUp-Iƒ XΩnepw Nm¿PvsNbvX

_eq-Wp-Iƒ XΩnepw ]c-kv]cw hnI¿jn-°m-\p-≠mb ImcWw

Fs¥∂v N¿®sNbvXv \nK-a\w FgpXq.

 kPm-Xob Nm¿Pp-Iƒ ]c-kv]cw hnI¿jn-°p∂p F∂p a\-

 n-em-°ma-t√m.

as‰mcp {]h¿Ø\w sNbvXpt\m°mw.

Xq°n-bn-´ Hcp •mkvtdmUns\ kn¬°p-sIm-≠p-ckn AtX

kn¬°pXpWnbpsS Dc-knb `mKw-Xs∂ •mkvtdmUn-\-Sp-Øp-

sIm≠ph∂p t\m°q.

Nn{Xw 20.3

Nn{Xw 20.4

Edubundu hn¬ PhET ep≈ Balloons and Static Electricity F∂

`mKw ImWp-I.
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CeIvt{SmkvtIm∏v

kz¿WZf-ßƒ

temltKmfw

•mkvPm¿

temlNmeIw

Nn{Xw 20.5

Nn{Xw 20.6

sshZypXNm¿Pns‚ khn-ti-j-X-Iƒ

$ Nm¿Pp≈ hkvXp Nm¿Pn-√mØ hkvXp-°sf BI¿jn-°p-∂p.

$ hnPm-Xob Nm¿Pp-Iƒ XΩn¬ BI¿jn-°p-∂p.

$ kPm-Xob Nm¿Pp-Iƒ XΩn¬ hnI¿jn--°p-∂p.

c≠p hkvXp-°ƒ ]c-kv]cw BI¿jn-°p-∂p-s≠-¶n¬ Ahbv°v c≠n\pw

Nm¿Pv D≠v F∂p-d-∏n®p ]d-bm≥ Ign-bn-√. F∂m¬ ]c-kv]cw hnI¿jn-

°p∂ hkvXp-°ƒ°v c≠n\pw Htc C\w Nm¿Pps≠∂p-d-∏n-°mw. AXp-

sIm≠v hkvXp-°ƒ°v Nm¿Pp-s≠∂v ÿnco-I-cn-°m-\p≈ am¿Kw BI¿j-

W-a√, hnI¿j-W-am-Wv.

sshZypXNm¿Pv Af-°p-∂Xv Iqtfmw F∂ bqWn-‰n-em-Wv. Nm¿Pv

Hcp AZni Af-hm-Wv.

Hcp hkvXp Nm¿PvsNø-s∏-́ -XmtWm F∂v Fßs\ a\- n-em°mw?

ÿnXsshZyp-X-Nm¿Pns‚ km∂n[yw Adn-bm-\p≈ D]-I-cWamWv

CeIvt{SmkvtIm∏v.

Nn{Xw 20.5 hni--I-e\w sNbvXv Ce-Ivt{Sm-kvtIm-∏ns‚ ̀ mK-ßƒ GsX-

√msa∂v Ipdn°q.

\ap°v Hcp CeIvt{SmkvtIm∏v \n¿an-°mw.

Bh-iy-amb kma-{Kn-Iƒ: kpXm-cy-amb πmÃnIv Ip∏n, Hcp sNºp-

Iºn, Im¿Uvt_m¿Uv, Aep-an-\nbw t^mbn¬ (Blm-c-km-[-\-ßƒ

s]mXn-bm-\p-]-tbm-Kn-°p-∂-Xv), kvt{Sm, skt√mtS∏v.

\n¿am-W-co-Xn

Ip∏n AS-®p-h-bv°m-hp∂ Xc-Øn¬ Im¿Uvt_m¿Uv apdn-°p-I. Im¿Uv

t_m¿Uns‚ a[y-Øn-embn Nn{X-Øn¬ ImWp-∂-Xp-t]mse Hcp Zzmc-an-

Sp-I. kvt{SmbpsS Ipd-®p-̀ mKw Zzmc-Øn-eqsS ISØn Dd∏n-°p-I. kvt{Smbn-

eqsS sNºp-Iºn IS-Øp-I. c≠-‰hpw hf-bv°p-I. Xmsg `mKØv Nn{X-

Ønte-Xp-t]mse c≠p Xpey hep∏-ap≈ Aep-an-\nbw t^mbn¬ IjW-
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ßƒ sImfp-Øn-bn-Sp-I. skt√m-tS∏v D]-tbm-Kn®v Im¿Uvt_m¿Uv ]m{X-

Øn¬ Dd-∏n-°pI.

Ce-Ivt{Sm-kvtIm-∏ns‚ apIf‰Øv Nm¿PvsNbvX Hcp •mkvtdmUv sIm≠v

kv]¿in-°q. F¥mWv \nco-£n-°p-∂Xv? Zf-ßƒ hnS¿∂p\n¬°p-∂Xv

F¥p-sIm≠mbncn°pw?

Nm¿PvsNbvX Hcp Ce-Ivt{Sm-kvtIm-∏nse Nm¿Pv Fßs\ C√m-Xm°mw?

CXn-\mbn Xmsg- sIm-Sp-Ø-h-bn¬ DNn-X-am-bh Is≠Øn Ahbv°p

t\sc () Nn”w tcJ-s∏-Sp-Øp-I.

$ Xpey Af-hn¬ hn]-co-X-Nm¿Pv \¬IpI.

$ Xpey Af-hn¬ AtX Nm¿Pv \¬IpI.

$ Nm¿Pn-√mØ F_-ssW‰v Zfip-sIm≠v kv]¿in-°p-I.

$ Hc{Kw `qan-bn¬ Ipgn-®n´ teml-°-ºn-bpsS kzX{¥ A{K-hp-ambn

_‘n-∏n-°pI.

Hcp hkvXp-hnse Nm¿Pv \n¿ho-cy-am-°p∂ {]h¿Ø\w UnkvNm¿PnMv

F∂ -t]-cn¬ Adn-b-s∏-Sp-∂p.

F¿ØnMv (Earthing)

Hcp hkvXp-hns\ teml-Nm-eIw D]-tbm-Kn®v `qan-bp-ambn _‘n-∏n-

°p-∂-Xn-s\-bmWv F¿ØnMv F∂p ]d-bp-∂-Xv. Nm¿Pp≈ Hcp hkvXp-

hns\ F¿Øp sNøp-tºmƒ Ce-Ivt{Sm-Wp-Iƒ ̀ qan-bn¬ \n∂v hkvXp-

hn-tet°m hkvXp-hn¬\n∂v `qan-bn-tet°m {]h-ln®v hkvXp-hnse

Nm¿Pv ]q¿W-ambpw \n¿ho-cy-am-Ip-∂p.

`qan GXp ka-b-Øpw GX-f-hnepw Ce-Ivt{Sm-Wp-Isf hn´p-sIm-Sp-°p-

Itbm kzoI-cn-°p-Itbm sNøpw. AXp-sIm≠v `qansb Ce-Ivt{Sm¨

_m¶v F∂p hnfn-°m-dp-≠v. F¿Ønßns‚ {]XoIw BWv.

$ t]mkn-‰ohv Nm¿Pp≈ hkvXp-hns\ F¿Øv sNbvXm¬ Ce-Ivt{Sm¨

{]hmlw FhnsS\n∂v Ftßm-´-mbn-cn°pw?

$ Nm¿PvsNbvX F_-ssW‰v Zfins\ F¿Øv sNbvXmtem?

hkvXp-°ƒ°v Dc-k¬ hgn am{X-amtWm Nm¿Pv e`n-°p-∂Xv?

ÿnX sshZyp-X-t{]-cWw (Electrostatic Induction)

Hcp {]h¿Ø\w sNbvXpt\m°mw.

Xq°n-bn-́  Hcp ]nØv-t_m-ƒ Nm¿Pv sNbvX ]n.hn.kn. ss]∏v sIm≠p

kv]¿in-°q (Nn{Xw 20.7 (a)).
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F¥p \nco-£n-°p-∂p?

Nm¿Pv sNbvX Hcp hkvXp-hns‚ kº¿°w

aqew as‰mcp hkvXp-hn\v Nm¿Pv e`n-°p-∂-

Xns\ kº¿°w hgn-bp≈ Nm¿PnMv F∂p

]d-bpw. kº¿°w hgn Nm¿Pv sNbvXp Ign-

™m¬ c≠p hkvXp-°ƒ°pw Htc C\w

Nm¿Pv Xs∂-bm-Wp-≠m-hp-I. kv]¿i-\-Øn-

\p-tijw ]nØvt_mƒ hnI¿jn®v AI-∂Xv

F¥p-sIm-≠m-sW∂v t_m[y-am-bnt√. Nn{Xw 20.7 (b).

C\n as‰mcp {]h¿Ø\w sNbvXpt\m°mw. s\K-‰o-hmbn Nm¿Pv sNbvX

Zfiv Hcp Ce-Ivt{Sm-kvtIm-∏n-s‚ teml-°-ºn-bpsS ASp-Ømbn

sIm≠phcp-I (Nn{Xw 20.8 (a)). Zf-ßƒ ]c-kv]cw AI∂p\n¬°p-

∂nt√? Zf-ßƒ°v sshZyp-X-Nm¿Pv e`n-®Xv Fßs\bmbn-cn-°pw?

s\K-‰ohv Nm¿Pp≈ Zfiv, Ce-Ivt{Sm-kvtIm-∏ns‚ Iºn-bpsS ASp-Øp-

sIm≠phcp-tºmƒ Iºn-bpsS B `mK-Øp≈ Ce-Ivt{Sm-Wp-I-sf

BI¿jn-°ptam? AtXm hnI¿jn-°ptam?

Ce-Ivt{Sm-Wp-Iƒ Ftßm´mWv \oßpI?

Nn{Xw 20.8 (a) bpsS ASn-ÿm-\-Øn¬ Is≠-Øq.

Ce-Ivt{Sm-Wp-Iƒ FØp∂ `mKØv GXp Nm¿PmWv D≠m-hpI?

Ce-Ivt{Sm-Wp-Iƒ \o°-s∏´ `mKtØm?

Nm¿PvsNbvX -Z-fins\ am‰n-bm¬ CeIvt{SmkvtIm-∏n¬ F¥p am‰-

amWv \nco£n-°m≥ Ign-bp-∂Xv? Nn{Xw 20.8 (b) hniI-e\w sNbvXv

\nß-fpsS Is≠-Ø¬ imkv{X-]p-kvX-I-Øn¬ Ipdn-°q.

Cu am‰-Øn-\p≈ Imc-W-sa-¥m-bn-cn°pw?

Ce-Ivt{Sm-Wp-Iƒ ]q¿h-ÿm-\-ß-fn-te°v hn\y-kn-°-s∏-Sp-∂-Xn-\m¬

Zf-ßƒ°v e`n® Nm¿Pv \jvS-s∏-Sp-Ibpw Zf-ßƒ ]c-kv]cw ASpØp

hcpIbpw sNøpw.

Nm¿Pv sNbvX Hcp •mkvtdmUv Ce-Ivt{Sm-kvtIm-∏n-\-SpØp sIm≠p

hcp-tºmƒ Ce-Ivt{Sm-kvtIm-∏n¬ Nm¿Pp-≠m-Ip∂ hn[w hc®p

ImWn°p-I.

Nm¿Pv sNbvX Hcp hkvXp-hns‚ km∂n[yw aqew as‰mcp hkvXp-

hn¬ \S-°p∂ Nm¿Pp-I-fpsS ]p\{I-ao-I-c-WsØ ÿnX-sshZypX

t{]cWw F∂p ]dbp-∂p.

t{]cWw hgn Hcp Ce-Ivt{Sm-kvtIm-∏ns\ ÿnc-ambn Nm¿Pv sNøm-\m-

Iptam?

Nn{Xw 20.7

(a) (b)

Nn{Xw 20.8 (a)

Nn{Xw 20.8 (b)
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Xmsg sImSp-Ø Nn{X-ßƒ {Ia-ambn hni-I-e\w sNbvXv \nK-a-\-ßƒ

imkv{X-]p-kvX-I-Øn¬ FgpXq.

Nn{Xw 20.10

Hcp Ce-Ivt{Sm-kvtIm-∏ns\ t{]cWw hgn Gsd t\cw \ne-\n¬°-

Ø° coXn-bn¬ Nm¿Pv sNbvXm¬ AXn¬ cq]-s∏-Sp-∂Xv Nm¿Pv

sNøm-\p-]-tbm-Kn® hkvXp-hns‚ hn]-co-X-Nm¿Pm-bn-cn-°pw.

Ce-Ivt{Sm-kvtIm-∏ns\ t{]cWw hgn s\K-‰ohv Bbn Nm¿Pv sNøp-∂-

hn[w imkv{X-]p-kvX-I-Øn¬ FgpXp-I.

Hcp Ce-Ivt{Sm-kvtIm-∏v Nm¿Pv sNbvXv Zo¿L-t\cw h®n-cp-∂m¬ AXns‚

Zf-ßƒ kmh-[m\w ASp°p∂-Xmbn ImWmw.

F∂m¬ Ip∏n-bpsS ASn-̀ mKw apdn®v AI-h-iØv Aep-an-\nbw t^mbn¬

Nn{X-Øn-te-Xp-t]mse H´n®ph®n-cp-∂mtem?

t^mbnens‚ AI-h-iØv t{]cWw sNøs∏Sp∂ Nm¿Pv GXv?

t^mbnens‚ ]pdw`mKtØm? Nn{Xw 20.10 hni-I-e\w sNbvXp

Is≠Øq.

Nm¿Pv sNbvX hkvXp-hn-\-SpØv Hcp teml-Nm-eIw h®m¬ Nm¿Pv

sNbvX hkvXp-hn-\v A`n-ap-J-ambn hcp∂ teml-Nm-e-I-Øns‚ D]-cn-

X-e-Øn¬ hn]-co-X-Nm¿Pv t{]cWw sNøpw. Cu hn]-co-X-Nm¿Pp-I-fpsS

BI¿jWw \nanØw Ce-Ivt{Sm-kvtIm-∏nse Nm¿Pv Gsd-t\cw \ne-

\n-¬°pw. Cu XØzw {]tbm-P-\-s∏-Sp-Øn-bmWv I∏m-kn-‰¿ \n¿an-®n-cn-

°p-∂-Xv.

I∏m-kn-‰¿ (Capacitor)
Nn{Xw 20.11 (a) teXp-t]mse t]mkn-‰o-hmbn Nm¿Pv sNbvX A F∂

teml-tπ-‰n-\-SpØv B F∂ teml-tπ‰v hbv°p-I.

B tπ‰ns‚ A tbmSv ASp-Øp≈ `mKØv GXp Nm¿PmWv t{]cWw

sNøpI? AI-se-bp≈ `mKtØm?
Nn{Xw 20.11 (a)

                    Nn{Xw 20.9

(a)
Ce-Ivt{Sm-kvtIm∏n\p
kao-]-Ømbn s\K-
‰ohv Nm¿Pv sNbvX

Zfip sIm≠p-h-cp-∂p.

(b)
Ce-Ivt{Sm-kvtIm∏ns‚
Zf-ß-fn¬ s\K-‰ohv
Nm¿Ppw apI-f-‰Øv
t]mkn-‰ohv Nm¿Ppw

cq]-s∏-Sp-∂p.

(c)
F¿Øv sNbvX-t∏mƒ
Zf-ß-fnse Nm¿Pv

am{Xw \jvS-s∏-Sp-∂p.

(d)
F¿ØnMv

Hgn-hm-°p-∂p.

(e)
Nm¿Pv sNbvX Zfiv am‰n-

b-t∏mƒ Ce-Ivt{Sm-
kvtIm∏n¬ Nm¿Pv F√m-

bn-SØpw hym]n®v Zf-ßƒ
AI∂p \n¬°p-∂p.

A B
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Nn{Xw 20.11 (b) bnteXp-t]mse B F∂ tπ‰ns\ F¿Øv sNbvXm¬

B tπ‰n¬ \ne-\n¬°p∂ Nm¿Pv GXm-bn-cn°pw?

Cu kwhn-[m-\-Øn¬ sshZyp-X-Nm¿Pv Gsdt\cw \ne-\n¿Øm-\m-

hpw. AYhm kw`-cn -®p -hbv°m\mhpw. Ch-bv°nS-bn¬ Hcp

sshZypXafiew cq]wsIm≈p-∂-XmWv CXn\p Imc-Ww. C{]-Imcw

sshZypXNm¿Pns\ kw -̀cn®p hbv°m≥ Ign-bp∂ kwhn-[m-\sØ

I∏m-kn-‰¿ (Capacitor) F∂p ]d-bp-∂p.

tπ‰p-Iƒ°v \n›nX ]c-∏-f-hp≈ Hcp I∏m-kn-‰-dns‚ sshZ-ypXn

kw`cn-°m-\p≈ tijn h¿[n-∏n-°m≥ tπ‰p-Iƒ°nS-bn¬ A\p-tbm-

P-y-amb C≥kp-te-‰-dp-Iƒ D]-tbm-Kn-°m-dp≠v. CØcw C≥kp-te-‰-dp-Isf

ssU Ce-Iv{SnIv  (Dielectric) F∂p hnfn-°p∂p. t]∏¿, hmbp,

t]mfnsbkv‰¿ XpS-ßn-bh ssU Ce-Iv{Sn-°p-I-fmbn D]-tbm-Kn-°mw.

ssU Ce-Iv{Sn-°p-I-fpsS t]cn-emWv km[m-c-W-bmbn I∏m-kn-‰-dp-Iƒ

Adn-b-s∏-Sp-∂-Xv. I∏m-kn-‰-dns‚ Nm¿Pv kw`-cn-°m-\p≈ tijn-bmWv

I∏m-kn-‰≥kv. CXns‚ bqWn‰v ^mcUv (F) BWv.

1 F = 106  F (ssat{Im-̂ m-c-Uv)

1 F = 1012 PF (]ot°m^m-c-Uv)

sshZypXNm¿Pns‚ hnX-cWw

(Distribution of electric charge)

Hcp teml-h-kvXp-hns\ Nm¿Pv sNbvXm¬ AXnse Nm¿Pv F{]-Im-c-

amWv hnX-cWw sNø-s∏-Sp-I? hyXykvX BIr-Xn-bn-ep≈ teml-hkvXp-

°sf Nm¿Pv sNbvX Nn{X-ßƒ \¬In-bn-cn-°p-∂p. Nn{X-Øn¬ ImWp∂

tUm´Uv sse\p-Iƒ kqNn-∏n-°p-∂Xv Nm¿Pp-I-fpsS hnX-c-W-amWv. Nn{X-

ßƒ \nco-£n®v Is≠-Ø-ep-Iƒ FgpXq.

Nn{Xw 20.13
(a) (b) (c)

Hcp Nme-I-Øn¬ hnX-cWw sNø-s∏-Sp∂ Nm¿Pv AXns‚

D]cnX-e-Øn¬ am{X-am-bn-cn-°pw. Iq¿Ø A{K-ß-fn¬ Nm¿Pns‚

Afhv IqSp-X-em-bn-cn°pw.

Nn{Xw 20.11 (b)

A B

hnhn-[-Xcw I∏m-kn-‰-dp-Iƒ

Nn{Xw 20.12
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Hcp an∂¬c£m-Nm-eIw {]h¿Øn-°p-∂Xv Fß-s\-sb∂v

t\m°mw. an∂¬c£mNmeIw \∂mbn F¿Øv sNbvXn-

cn-°pw. Nne Ah-k-c-ß-fn¬ A¥-co-£-Ønse taL-ß-

fn¬ sshZyp-X-Nm¿Pv kzcq-]n-°p∂Xmbn \nßƒ a\- n-

em-°n-bn´nt√?

Nn{Xw 20.14

Nn{Xw 20.15

an∂¬c£m

NmeIw

sNºpXInSv

CSnbpw an∂epw

taL-ß-fn¬ Nm¿Pv kzcq-]n-°p-∂-

Xp-ambn _‘-s∏ v́ ]e kn≤m-¥-

ßƒ \ne-hn -ep -≠v. Ah-bn¬

kzoIm-cy-amb Hcp hni-Zo-I-c-W-am-

Wn-Xv.

Xd\n-c-∏n¬\n∂v hfsc Db-c-

Øn¬ ÿnXnsNøp∂ taL-ß-

fpsS apIƒ`mKw XWp-Øp-d™p

a™p-I-W-ß-fp-≠m-Ip-∂p. i‡-

amb hmbp-{]-hm-l-Øn¬ CØcw

IW-ßƒ XΩn¬ Dckn

L¿jWw hgn Ce-Ivt{Sm¨

ssIam‰w \S-°p-∂p. Ce-Ivt{Sm¨

e`n® a™p-I-W-ßƒ Xmsg

`mKØpw Ce-Ivt{Sm¨ \jvS-s∏-

´h taL-ß-fpsS apIƒ`m-K-Øp-

ambn \ne-sIm-≈p-∂p. Cßs\

\qdpI-W-°n\v Iqtfmw Nm¿Pv kzcq-

]n°-s∏-Sp-∂p.

C{Xbpw Db¿∂ Af-hn-ep≈

Nm¿Pv C≥kp-te-‰¿ Bb hmbp-

hns\ sshZypXNme-I-am-°m≥

]cym-]vX-am-Wv. ]Xn-\m-bnc°W-

°n\v Bw]n -b¿ sshZypXn

sRmSn-bn-S-bn¬ hmbp-hn-eqsS

{]h-ln-°p-∂Xpaqew {]Imiw

D≠m-Ip -∂p. CXmWv an∂¬.

AtXm-sSm∏w hfsc Db¿∂

Xm]-\n-e-bn¬ hmbp-hn-\p-≠m-

Ip∂ {Iam-Xo-X-amb hnImkw aqe-

ap≈ {]I-º-\-amWv CSn-\m-Zw.

CSn-bpw an-∂epw (Thunder and Lightning)
ag-°m-e-ß-fn¬ Nne-t∏m-sg-¶nepw \nßsf CSn-an-∂¬ `b-

s∏SpØnbn´p≠mhpw? Fß-s\-bmWv an∂¬ D≠m-Ip-

∂sX∂v Nn¥n-®n-́ pt≠m? A¥-co-£-Ønse Nm¿Pp≈ taL-

ßƒ XΩn-tem, Nm¿Pp≈ taL-ßfpw `qanbpw XΩntem

D≠m-Ip∂ sshZypX UnkvNm¿PmWv an∂¬.

an∂¬c£m-Nm-eIw (Lightning Conductor)
an∂-en¬\n∂p c£-t\-Sm-\p≈ kwhn-[m\w I≠n-́ pt≠m?
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taL-ß-fn¬ h≥tXm-Xn¬ s\K-‰ohv Nm¿Pv kzcq-]n°-s∏Sp-

tºmƒ an∂¬c£m-Nm-e-I-Øns‚ Iq¿Ø A{K-ß-fn¬ Db¿∂

tXmXn¬ t]mkn‰ohv Nm¿Pv D≠m-Ip-∂p. [mcmfw Ce-Ivt{Sm-

Wp-Iƒ an∂¬c£mNme-I-Øn¬ \n∂v `qan-bn-te°v F¿Øv

sNbvX `mK-Øp-IqSn {]h-ln-°p-∂-XmWv CXn\p ImcWw.

Iq¿Ø A{K-ß-fnse Cu Nm¿Pns‚ km∂n-[yw D≠m-°p∂

sshZypXafiew taL-ß-fn¬\n∂p- h-cp∂ s\K-‰ohv

Nm¿Pns\  \n¿ho-c-y-am-°p-∂p. AXp-hgn an∂¬ D≠m-Im-\p≈

kml-N-cyw C√m-Xm-Ip-∂p.

taL-ß-fn¬ t]mkn-‰ohv Nm¿PmWv kzcq-]n°p-∂-sX-¶ntem?

F¶n¬ an∂¬c£mNmeIw F{]-Im-c-amWv {]h¿Øn-°p-∂Xv?

imkv{X-]p-kvX-I-Øn¬ FgpXq.

taL-ß-fn¬ t]mkn-‰ohv Nm¿PmWv kzcq-]n-°p-∂-sX-¶n¬

an∂¬ c£m-Nm-e-IØns‚ Iq¿Ø A{K-ß-fn¬ s\K-‰ohv

Nm¿Pv t{]cn-∏n-°-s∏-Spw. Cu ka-bØv an∂¬c£m-Nm-e-I-

Øns‚ Ipgn-®n-́ n-cn-°p∂ `mKØv t]mkn-‰ohv Nm¿Pv kzcq-]n-

°pw. Iq¿Ø A{K-ß-fnse Nm¿Pv AXns‚ Np‰p-]m-Sp-I-fn¬

Hcp sshZypXafiew krjvSn-°p-∂p. taL-ß-fn¬\n∂v

CXns‚ ]cn-[n-bn-se-Øp∂ sshZyp-X-Nm¿Pns\ Cu afiew

\n¿ho-cy-am-°p-∂p.

taL-ß-fn¬ s\K-‰ohv Nm¿PmWv kzcq-]n-°p-∂-sX-¶ntem?

Bh-iy-amb Af-hn¬ Ce-Ivt{Sm-Wp-Isf an∂¬c£m-Nm-e-I-

Øns‚ Ipgn-®n-́ n-cn-°p∂ `mKØp\n∂v hn´p-sIm-Sp-°p-I-tbm

kzoI-cn-°p-Itbm sNøp-∂-Xn-\mWv an∂¬c-£m-Nm-eIw

\∂mbn F¿Øv sNbvXn-cn-°p-∂-Xv.

Cu A[ym-b-Øns‚ Bcw-̀ -Øn¬ sImSp-Øn-cn°p∂ t^mt´m-

bn¬ I≠ henb Ip´nbpsS apSn IpØs\ Db¿∂p\n∂Xpw

XpS¿∂v an∂-te‰p hoWXpw Fßs\sb∂v C\n hni-Zo-I-cn-

°m-at√m.

taL-]m-fn-I-fn¬ kzcq-]n-°-s∏´ sshZypXNm¿Pv Ip´n-bpsS ico-

c-Øn¬ FXn¿ Nm¿Pv t{]cn-∏n®p. CXv apSn-bn-g-Isf taL-]m-

fn-I-fn-te°v BI¿jn®v tatem´v Db¿Øn \n¿Øn-b-XmWv

Nn{X-Øn¬ I≠-Xv. XpS¿∂p-≠mb an∂-te‰v Ip´n hogp-Ibpw

sNbvXp.

an∂-ep≈-t∏mƒ AXn¬ \n∂pw c£t\Sm-\p≈ am¿K-ßƒ

Fs¥√mw?

$ sshZyp-tXm-]-I-c-W-ßƒ {]h¿Øn-∏n-°m≥ {ian-°-cp-Xv.

$ ho´nse `nØn-bn¬ Nmcn\n¬°-cp-Xv.

_©-an≥ {^m¶vfn≥
(1706 ˛ 1790)

_©-an≥ {^m¶vfn≥ 1706 P\p-

hcn 17 \v Ata-cn -°-bnse

t_mÃ-Wn¬ P\n-®p. sshZypX

Nm¿Pp-Isf t]mko-‰o-hv F∂pw

s\K-‰o-hv F∂pw \ma-I-cWw

sNbvX-Xv At±-l-am-Wv. Ata-

cn-°-bnse ^nem-sU¬^n-b-

bnse sshkv {]kn-U‚m-bn-́ p-

≠v. At±lØns‚ hnJym-X-

amb ]´w]d-Ø¬ ]co-£-W-

Øn¬ \n∂m-Wv an∂-ens‚

ImcWw Nm¿Pp-I-fpsS Hgp-

°mWv F∂v Is≠-Øn-b-Xv.
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$ P\-¬Iºn-I-fn-tem {Kn√pIfntem ]nSn®p \n¬°-cp-Xv.

$ Db-c-ap≈ hr£-®p-h-́ n¬ \n¬°-cpXv.

$ H‰-s∏´p\n¬°p∂ hr£-®p-h-́ n¬ A`bw tXS-cp-Xv.

an∂-en¬\n∂v c£t\-Sm≥ a‰v GsX√mw am¿K-ßƒ kzoI-cn°mw?

IqSp-X¬ Adn-hp-Iƒ Iq´n-t®¿°q.

an∂-te-‰m¬ kzoI-cn-t°≠ {]mYanI\S-]-Sn-Iƒ Fs¥m-s°-sb∂v

t\m°mw.

an∂-te‰ Hcmsf hmbpk©m-c-ap≈ Hcp ÿeØv \nh¿Øn°nS-Ø-

Ww. ico-c-Ønse c‡w XWp-Øp-d™p t]mIm-Xn-cn-°m≥ icocw

apgp-h≥ XncpΩn NqSp ]nSn-∏n-°-Ww. izmtkm-t—zmkw \ne--®p-t]m-ImXn-

cn-°m≥ Ir{Xna izmtkm—zmkw \¬I-Ww. lrZ-b-an-Sn∏v \ne-®p-t]m-

ImXn-cn-°m≥ CS-hn´v s\©n¬ i‡ambn Aa¿ØWw. F{Xbpw

s]s´∂v Bip-]-{Xn-bn¬ FØn-t°-≠-Xm-Wv. CØcw kμ¿ -̀ß-fn¬

kzoI-cn-t°≠ {]Y-a-ip-{iq-j-I-sf-°p-dn®v Hcp tUmIvS-dn¬ \n∂pw IqSp-

X¬ hnh-c-ßƒ Is≠Øn ¢mkn¬ Ah-X-cn-∏n-°q.

{][m\ ]T-\-t\-´-ß-fn¬ s]Sp-∂h

$ A\p-tbm-Py-amb tPmUn hkvXp-°ƒ ]c-kv]cw Dc-kp-tºmƒ Ah-

bn¬ ÿnXsshZypX Nm¿Pp-≠m-Ip-∂-sX-ß-s\-sb∂v hni-Zo-I-

cn-°m≥ Ign-bp-∂p.

$ teml-ßƒ Dc-kn-bm¬ AXn¬ ÿnXsshZypX Nm¿Pv D≠m-Ip-

∂n√ F∂pw AXn-\p≈ ImcWw Fs¥∂pw hni-ZoIcn°m≥

Ign-bp∂p.

$ sshZypXNm¿Pp-Ifpambn _‘-s∏´ {]h¿Ø-\-ß-fn¬ G¿s∏-

Sm≥ Ign-bp-∂p.

$ F¿Øn-ßv, kº¿°w aptJ\ Nm¿Pn-ßv, t{]cWw aptJ\ Nm¿Pn-

ßv, I∏m-kn-‰¿ XØzw F∂nh Fs¥∂v hni-Zo-I-cn-°m≥ Ign-

bp∂p.

$ an∂¬c£m-Nm-e-I-Øns‚ {]h¿Ø\w hni-Zo-I-cn-°m\pw an∂-

en¬\n∂v c£-t\-Sm-\p≈ am¿Kßƒ \nXy-Po-hn-X-Øn¬ {]tbm-

P\-s∏-Sp-Øm\pw Ign-bp-∂p.
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hne-bn-cpØmw

1. Xmsg sImSp-Ø tPmUn-Iƒ ]c-kv]cw Dc-kp-tºmƒ CeIvt{Sm¨

ssIam‰w kw -̀hn-°p-∂Xv GXn¬\n∂v GXn-te-°mWv?

a.  •mkvtdmUv ˛ kn¬°v XpWn

b. F_-ssW‰v ˛ Iºnfn

2. Xmsg sImSp-Ø-h-bn¬ Dc-k¬ aqew sshZyp-Xo-I-cn-°m-\m-Im-ØXv

GXv? F¥p-sIm≠v?

Bº¿, πmÃn-Iv, lmIvtkm-tª-Uv, ]n.hn.kn ss]∏v

3. \∂mbn F¿Øv sNømØ an∂¬c£m-Nm-e-I-ßƒ KpW-tØ-

°m-tfsd tZmjw sNøpw. Cu {]kvXm-h\ km[q-I-cn-°p-I.

4. an∂-ep-≈-t∏mƒ AXn¬\n∂pw c£-t\-Sm≥ kzoI-cn-t°≠ ap≥-

I-cp-X-ep-Iƒ Gh?

5. Hcp Ce-Ivt{Sm-kvtIm-∏n-\p-≈n¬ sh®n-cn-°p∂ sNºpXIn-Sns\

t{]cWwhgn Zo¿L-t\cw Nm¿Pv \ne-\n¿Øp∂ Hcp kwhn-[m-\-

am°n am‰p-∂-sX-ßs\?

 XpS¿{]-h¿Ø\ßƒ

1. Np‰p-]m-Sp-I-fn-ep≈ ]e-Xcw hkvXp-°ƒ ]c-kv]cw Dckn Ahbv°v

e`n-°p∂ Nm¿Pv GsX∂p Is≠Øn Fgp-Xp-I.

2. Hcp Ce-Ivt{Sm-kvtIm∏v \n¿an®v {]h¿Øn-∏n-°p-I.

3. hnhn-[-Xcw I∏m-kn-‰-dp-Iƒ (D]-tbm-K-iq-\y-am-b-Xv) ]cn-tim-[n®v

AXn-ep-]-tbm-Kn-®n-cn-°p∂ ssU Ce-Iv{Sn-°pIƒ Is≠-Øp-I.

4. an∂¬c£mNme-I-ß-fpsS F¿ØnMv ^e-{]-Z-ambn sNtø-≠Xv

Fß-s\-sb-∂pw AXn¬ Bh-iy-amb ]cn-]m-e\w \S-Øp-∂-sX-

ß-s\-sb∂pw Is≠-Øp-I.
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